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Chevalier (A.). Sur une Maladie des Agaves. [Note on a

Disease of Agaves.]—i^ev. de Bot. Appliquee, i, 1, pp. 21-23,
1921.

Sisal plants in Indo-China and the French Sudan have been
attacked by a fungus which Patouillard has identified as Colleto-

trichum Agaves Cav. Elliptical brown patches, more or less

confluent, appear in the lower leaves, which are rendered useless

by the decay of the tissue. Similar symptoms have been observed
in a park near Marseilles on Agave americana L., A. Salmiana
Otto, and their varieties. A. applaTiata Lem. ex Jacobi appears to be
immune. The author regards the disease as identical with the

anthracnose of Sisal reported from India in 1913 by Shaw.

Verslag over het Jaar 1920. Dept. van den Landboaw in Suri-

nam. [Report of the Dept. of Agric, Surinam, for the year

1920.] Pp. 16-20, 48, & 63-64. Issued 1921.

A great manj'- Liberian coffee-trees were attacked by the sieve-

tube disease (phloem-necrosis), while two specimens of Coffei

arahica were also affected by it for the first time. Sclerotiuvi

disease also occurred sporadically, but did not cause much damage.
The importance of this disease is apt to be under-estimated, since

it can easily become epidemic under favourable weather conditions.

Bordeaux mixture should be applied as a preventive. .

During the period covered by the report, a bacillus was isolated

from some coco-nut palms attacked by bud-rot disease. Externally

the bacillus corresponded with that isolated by Johnson from coco-

nut palms. With this organism, cultivated on agar and shaken up
in water, the young leaves of thirty-six coco-nuts and twelve oil-

palms {Elaeis guineensis) were inoculated by pouring the suspension

between the youngest leaves. After some months all the oil-palms

were dead, but not a single coco-nut. This merely proves, however,

in the author's opinion, that the bacillus cannot infect coco-nut

palms in the particular manner described, not that it is incapable

of pathogenic action under other corrditions.

B



At the end of 1920 only thirteen oil-palms remained out of

130 African trees mentioned in the 1919 report as being attacked

by bud-rot. The prevalence of this disease among palms imported

from Africa is such that their cultivation in Surinam cannot be

recommended. The course of the disease is so rapid that combative

measures are of no avail. The native varieties of oil-palm produce

annually a much greater number of clusters, but the weight of

these is less than in the African palms.

Investigations in the Philippines have shown that bud-rot of

coco-nut palms can be produced by the fungus Phytophthora Faheri,

which also causes cacao canker and black rot of cacao fruit. A
number of coco-nut palms—some young and others eight years old

—

were infected with spores of P. Faheri, the method employed being

the same as in the bacterial inoculations, and very quickly exhibited

large watery spots, 1-2 cm. in diameter, on the youngest parts of

the leaves. Microscopical examination revealed the typical P. Faheri

mycelium, and after a day in a moist atmosphere the first conidio-

phores were visible. These experiments were not carried out until

the end of the year, so that definite information as to the presence

of bud-rot cannot be included in this report, but it is certain, at any
rate, that P. Faheri is capable of penetrating the young tissue of

the Surinam coco-nut palms, and it is possibly responsible in part

for the bud-rot disease.

Erythrina glauca has been severely attacked by a fungus, not

yet identified, which causes a bark disease. The tissues are pene-

trated by numerous white rhizomorphs, which finally pierce the

wood -and continue to develop in the medullary rays and paren-

chyma. Exposed to the air, the rhizomorphs turn sea-green. As
soon as the decay reaches the base of the trunk the trees fall.

There have been cases of a disease of Bourbon sugar-canes closely

resembling, and probably identical with, the Yellow Stripe or Mosaic
disease, which is so widespread in Porto Rico. The leaves were
typically striped, and there were canker-like spots on the inter-

nodes. The disease is commonly transmitted by insects, though it

may also be propagated by setts.

Frequent inquiries are made by planters as to the desirability of

planting Lagarto cacao {Theohroma 'pentagona) on account of its

resistance to curl-disease (Marasmius perniciosus). Experiments
have shown that this variety is not absolutely immune, though its

powers of resistance are very considerable. Planted in an infected

environment, however, a small proportion of the plants succumb.
Like Theohroma bicolor, Lagarto is less susceptible to the disease

than the ordinary variety {Theohroma cacao).

Small (W.). Annual Report of the Government Botanist for

1919-1920.

—

Annual Report of the Dept. of Agric. (Uganda
Protect.), pp. 42-44, 1921.

Fungous diseases of the following plants are referred to :

—

Coffee. Many reports of die-back were received, and species of

Colletotrichum, Phoma, and Fusarium associated with the disease

were isolated and used for inoculation. The results are being

separately published. [See next abstract.]

It has been shown that the Variegated Bug carries the pycno-
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spores of the same Phoma as is found on the coffee branches. This
fungus also occurs on the broken cotyledons in the condition known
as ' broken beans ', thus leading to the conclusion that the insect is

implicated in the damaging of the beans.

Hevea. The present immunity of Hevea rubber from Brown
Root Disease (Hymenochaete noxia Berk.), Wet Root Rot (? Sphaero-
stilhe repens B. and Br. ; Poria sp.), and Ustulina sonata (L^v.)

Sacc, is ascribed to its being grown on elephant-grass land instead

of forest-land, where decaying stumps constitute favourable breeding
grounds for the diseases in question. Growers are warned not to

leave Hevea roots in the ground after the thinning of the trees.

Bark and cortex diseases have been prevalent, but microscopic

examination of the diseased tissues, particularly of what is known
as Brown Bast, has failed to disclose the presence of any mycelium
or other part of a fungus. Further investigation is in progress.

Cacao. It has been shown that the cacao Colletotrichum is

capable of infecting coffee. Rotting cacao-pods with pink spore

masses of GolletotHchum should be burnt as they are a danger to

coffee.

Native Crops. Areolate mildew (Ramularia areola Atk.) and
boll-anthracnose {Colletotrichum gossypil Southw.) of cotton have
been reported from various districts. Rust {Pvxciiila graminis
Pers.) and loose smut of wheat (Udilago tritici Jens.) were also

found.

Ornamental and Shade Plants. Wilts of carnations, lark-

spurs, and love-in-a-mist, all from the same garden, were due to a
single species of soil Fusarinm.
Wet Root Rot, previously known on Hevea, ceara, tea, coffee,

cacao, and guava, has now also affected Casuariiui. equisetifolia,

Hibiscus, Eucalyptus, and mango.
Alhizzia vwluccana, planted as coffee shade, has succumbed to

root disease in two instances. In one, Fomes lucidus Fr. was found
on the collar of a tree which had been dead for some time, and in

the other, Rosellinia-\\\iQ fructifications on the under sides of the

main roots, near the trunk of the tree. Neither fungus has attacked

the interplanted coffee.

Grevillea robusta is subject to a die-back, which is accompanied
by gummosis. The leading shoot or any branch on any part of

the tree may be affected. An Ascomycete, obtained from diseased

trees, has been identified as Nectria fiocculenta v. Hoen., and is

most probably the cause of the disease.

Small (W.). Notes on Species of Colletoirlctum and Phoma in

Uganda.—A'ew Bull. Misc. Inform. 2, pp. 57-67, 1921.

A species of Colletotrichum causing leaf-blotching and gradual

withering of branches of Coffea arahica was first recorded in

Uganda about 1908. Massee had proposed the name of Colleto-

trichum coffeae for this fungus, but his description has never been
published, and there is every likelihood that it was identical with

the widely-distributed Colletotrichum, coffeanum Noack, described

in 1901 from Brazil, as the latter has been found to occur regularly

on Uganda coffee in association with the disease known as ' die-

back '.



Gloeoaporium coffeanum Del., in the writer's opinion, is probably

the same fungus. Another species of the same genus, C. irtcarnatum

Zimm., which probably is identical with C. cofeanum, has been

known for several years in the former German East African colony,

and has also been given as the cause of a die-back of Goffea rohusta

in Ceylon.

Of late years there has been a tendency to ascribe all coffee die-

back to the work of Oolletotrichum, but it was pointed out in 1915
that other fungi were found commonly on die-back branches, and
it was also emphasized that various physiological factors were
involved in the causation of the disease. Among other forms found
at times on die-back coffee branches in Uganda are Periconia
bysaoides Pers., Fusariwm coffeicota Henn., Fusariiim sp., and
Tubercular^ sp., all of which are regarded as saprophytic, together

with a Phoma which has a Caniothecium, and possibly an ascigerous

stage on the branches, a Glomerdla, which is the perfect stage of

the Oolletotrichum, and the perithecia of the sooty mould fungus,

Capnodiurti brasiliensis Putt. Cultures were obtained of Colleto-

trichum nofftanum, Phoma, Fusarium coffeicola, and FusariuTn
sp., these fungi being more consistent in their presence on die-back

branches, and seeming to be more implicated in the production of the

disease, than any other forms.

The characters of Golletotrichuni cofeanum in culture are

described. The formation of setae takes place comparatively

seldom ; in the acervuli of Gulletotrichum on twigs in a damp
chamber setae frequently do not develop at all, or they may appear
late, when conidial production is slackening down ; on sterilized

coffee leaves no setae are produced by the fungus, and this is also

the case in nature when the fungus attacks the leaves. On the

berries, again, setae may or may not occur. The presence or absence

of setae is thus an inconstant character, and, though it has been
usual to refer setaeless acervuli to the genus Gloeosporium, the

writer's opinion is that the acervuli and conidia of Gloeosporium, on
the leaves (G. coffeanwni Del.) and the Colletotrichum on the stems
are indistinguishable, and that the two species may well be the

same. It is generally agreed that the separating line between
Colletotrichum and Gloeosporium is a narrow one, and that the

basis of distinction is artificial, and it would appear that the

presence or absence of setae is governed more by physiological

conditions than by a hard and fast morphological rule.

Inoculations were made with pure cultures either by wounds
and punctures on twigs at the nodes, in the course of the internodes,

and at the tender growing-point of the stem, or by placing the in-

oculum on both surfaces of leaves, on the unwounded bark of nodes
and internodes of twigs, and upon the apical growing-point. Leaf
inoculations were far more successful than any of the others, in

some cases giving 100 per cent, positive results. Older, tougher
leaves were as susceptible as younger ones, and the upper surfaces

as the under. The first signs of leaf-infection were noticeable after

fifteen or sixteen days, and the mycelium of the fungus was trace-

able through the leaf-petioles into the stems. Later, numerous
acervuli developed on the twigs bearing the inoculated leaves and
on the leaves themselves after about ten days in a damp chamber.



The only successful stem inoculation was made through a punctured
wound in the growing-point. Twelve days after inoculation the

stem apex began to blacken ; this was followed by the collapse of

the apical pair of leaves and by the extension downwards of the

discoloration. ColletotrichuTYi was afterwards recovered from the

affected stem.

The fungus is not an aggressive parasite of coffee, re(iuiring

favourable conditions or weakness of the bushes to bring on an
attack. Over-bearing, neglect of cultivation, and the attack of

HemUeia are predisposing causes.

After the lapse of from fifteen to twenty days, certain of the

pure cultures of CoUetotricliuinicoffeanuw. show cacspitose peritliocia

of a species of Gloinerella. These succeed the acervulus stage ; in

nature they may be found on die-back twigs after the lapse of

a few months. This Glomerella has lieen identified at Kew as

G. ciagulcita S. & v. S.

The author compared C. coffeanum, with C. incarnatum Zimm.
and G. theohromiicoluin Del., which occurred on rotted and hardened
cacao pods, and concluded tliat the morphological differences

between them seem too slight to justify tlieir separation into dis-

tinct species. Furthermore, cross-inoculations proved that C.coffen-

num is capable of vigorous growth on cacao pods and twigs ; its

effects were indistinguishable from tlie usual cacao-pod rut of

Uganda, and the Colletotrielniin and Glomerella on the pods and
twigs were morphologically indistinguishable, the former from
('. cdjjfeauum or C. incaruutum, the latter from the Glomerella on

coffee twigs. Cultures from Colletotrtchuin conidia from rotted

cacao pods still on the trees were used to inoculate coffee leaves, and
all gave positive results ; an asetose Colletatrichum, indistinguishable

in other respects from C. cofftaniuii, was recovered in all cases.

GnlleUdricham caTnelliae Mass., the fungus causing Brown Blight

of tea, is found in Uiianda on tea leaves of all aiies : the Glinnerello

stage has not yet been met with in nature, and the fungus has not

been studied in pure culture, nor have cross-inoculations been

carried to a successful conclusion. The writer, therefore, does not

fin.d it possible to assert that the tea (olletotricltum stands in the

same relationship to C. incarnatitrrt or C. cofearium as the latter

two stand to each other, but he points out that, morphologically,

C. camelliae is as similar to C. cofcunuru as this latter to C. in-

carnatiim. It is mentioned that Tunstall has shown that the

CulletotriehuT)! which causes Brown Blight of tea in Assam is the

conidial stage of Glomerella chigidata.

Species of Colletotrichiirn have been found on garden plants of

Codiaeum and Eranthemum which were dying back. They are

morphologically similar to each other and to C. cvfeanuvi, but as

yet their relationships have not been experimentally tested.

A certain amount of the cotton crop in Uganda is yearly lost in

consequence of anthracnose of cotton-bolls, caused by CoUetotrichum

gvssy'pii South. Its perfect stage, Glomerella gossypii Edg., is to be

found only at times, for the conidial condition is much more common
than the perithecial.

Gloeosporiu7)i musarurn Cke. & Mass. sometimes occurs on ripe

bananas in Uganda, causing black spots which eventually lead to



a complete rot. Gloeosporium albo-rubrum Fetch occurs on green

shoots of Hevea, and causes them to die back. In this way it is

responsible for the entry into the tree of Botryodiplodm theobromae

Pat. G. cdbo-mhrum is frequently found in close association with

Phyllosticta ravilcola Fetch. Other species of Colletotrichu'iu

{Gloeosporium) occur on mangoes, guavas, pomegranates, and

species of Citrus, but they have not yet been investigated.

The Phoina from coffee twigs suffering from die-back was
obtained in pure culture, and its cultural characters are fully

described. It has a Coniothecium stage which has also been found

on the twigs, but never, so far, in the tissues. No further stage in

its development has been observed.

Out of a series of sixty inoculations on coffee trees with material

from Phoina cultures, only one was successful ; in it pycnospores

had been placed on the unbroken internodal bark of a branch, the

apical branches of which began to droop after two months. Myce-
lium was found in the branch tissues near the point of inoculation,

and Phoina was subsequently recovered. Still, the author thinks

that infection in another way may be more frequent. One of the

most dangerous coffee diseases is caused by the Variegated Bug
(Aiitestia orbitalis, Westw., var. faceta, Germ.), which punctures

and sucks the juices from the twigs, buds, and berries. In order to

test the theory advanced in 1916 that this pest is actively implicated

in the transmission of fungous infection, the author prepared cultures

from its legs and beak. In all the cultures, except one which was
productive of bacteria and moulds only, Phoma mj'-celium appeared
aerially in forty-eight hours. If, as appears probable from these

experiments, the bug commonly carries spores of Phoiiia in or on
its beak, with which it pierces the tender tissues of the plant, it is

not unlikely that it is responsible for the presence of the fungus in

tissues which the latter might be otherwise incapable of penetrating.

There is also no reason why other scale insects, aphis and borers

known on Uganda coftee, none of which has yet been examined
on these lines, should not carry and introduce into the tissues both
ColletotrichuTn and Phoma.

The inoculation results show that Phoma by itself is not an
aggressive parasite, and there is no Uganda evidence of such a
Phoma disease of coffee as that described by Dowson in British

East Africa. The recommendations made with regard to the coffee

die-back with wliich Colletotrichum, and Phoma are implicated
consist of measures designed to produce a healthy and resis-

tant tree.

The only other species of Phoma found on a plant of economic
importance is Phoma Eeveae Fetch, which occurs on Hevea branches,
apparently without causing any harm.

NOBECOURT (F.). Action de qnelqnes alcalo'ides sur le Botrytis

ciaerea Fers. [Action of certain alkaloids on Botrytis ciaerea
Fers.]

—

Gomi^tes Rendus de VAcad. des Sciences, clxxii, pp. 706-
708, 1921.

As part of a research on the causes of immunity in plants, the
writer tested the action of several alkaloids on Botrytis cinerea,
which is known to attack certain plants (cinchona, tobacco, Atropa



Belladonna) rich in these substances. The result showed thai
nicotine and atropine had no effect on the fungus at concentrations
probably higher than is ever found in the plant. Quinine is un-
favourable at fairly liigh doses, and aconitine at feeble doses. The
fungus which causes the ' Maladie de la Toile ', shown by Beauverie
(Etudes SUV le 'polymorphisme des Champignons) to be a sterile race
of Botrytis cinerea, was found to be less resistant to alkaloids, and
the strengths which inhibit growth are such a? to suggest that
aconite should be quite immune, and tobacco very resistant, to this

disease, while atropine had less effect.

Gleisberg (W.). fiofo'^/s-Erkranknngen. [The causation of dis-

ease by Botiytis.]— Garteafiora, Ixx, 1-2, pp. 13-19, 1921.

The occurrence of sharply-defined brown spots on primula lea\'es,

sometimes isolated and sometimes confluent, led to the investigation

of a curious phenomenon connected with the biology of Botrytis

cinerea.

Careful examination of the primulas in question (F. Kaschmi-
riana, P. Veitddi, and P. veHs) showed that some of the spots

were covered with the decayed blossoms of a Rohiniu pseudacucia
standing near by. These blossoms, which adhered closely to the

leaves on which they fell, were also found on ivy, Picea lAtuyens,

and Abies concolor. In the two latter cases, however, there was no
discoloration. Conidiophores of Botrytis cinerea, emerging in fasci-

cles from the stomata, were visible on the under side of the spots.

The fact that similar spots occurred on elm and dandelion leaves,

as a result of falling elm seeds, disposes of the theory that Rohinia
alone is responsible. Experiments also proved that the formation

of the spots was not due to any chemical peculiarities of the flower-

extract. The fungus must therefore be regarded as a facultative

parasite, which requires a decaying substratum and a certain degree

of humidity, or an acid plant-extract, to assist it in the attack of

living plants. The decay of the blossoms and the action of the

mycelium in the leaf, the agglutination of the cell-content and its

discoloration, stamp the fungus as an agent of humification in an

advanced degree.

Pape (H.). Beobachtungeu bei Erkraukxingen dtirch Botrytis.

[Observations on the causation of disease by Botrytis.']—
Gartenfiora, Ixx, 3-4, pp. 48-50, 4 figs., 1921.

The foregoing observations of Gleisberg on Botrytis have led the

writer to describe a similar experience which occurred in 1920.

After a rainy period at the beginning of September, the leaves of

both Nicotiana rustica L. and Nicotiana tabacum L. exhibited dry,

brown spots, which appeared as the result of contact with the

withered petal tubes of the flower. These spots were either isolated

and sharply defined, or merged into one another when several

petals fell on the same leaf. As a rule, the petals were abundantly

covered with the mycelium of Botrytis cinerea, and in some cases

this was transmitted to the spots themselves, and appeared on the

surface of the leaf. In cases where the fructifications were not

visible at first, they appeared after one or two days in a humid

atmosphere. The tissues of the spots, even of those on which the
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fungus was not apparent, were also found on microscopic examina-

tion to be completely penetrated by the mycelium.

The following are further examples of the capacity of Boti-ytis

for proceeding from decaying vegetable tissues to the live parts of

the organism :

—

(1) A number of bean seedlings {PJiaseolus vulgai^ L.) in a

greenhouse showed signs of withering. On examination they were
found to be infected with Boti^tis cinerea, which had first attacked

the dying cotyledons, and thence spread to the young living tissues

above them. The plants did not recover.

(2) In the late summer some fully-grown Soya bean plants began
to wither. In this case, too, Botrytis had evidently first attacked

the withering young pods on the upper part of the plant, and then

proceeded to the main axis. In some cases it was noticed that the

fungus was transmitted by direct contact from the tip of the pod to

the stalk, without first passing through the entire pod.

Thomas (H. E.). The Relation of the Health of the Host and
other Factors to Infection of Apium graveolens by Septoria Apii.

—Bull. Torrey Bot. Club, xlviii, pp. 1-29, 1921.

After a brief account of the late blight of celery and a description

of the characters of the parasite, accompanied by bibliographical

references, the problem of the relation of health, age, and other

conditions to susceptibility, as determined by the results of the

extensive inoculation experiments, is considered. The parasite was
found to be very limited in its host range, perhaps entirely restricted

to Apium graveolens and its variety rapaceum. Parsley (Petro-

selinutn sativum), contrary to what might be expected from earlier

statements, is not infected by the form here studied. On celery

there is some difference in the susceptibility of different varieties,

but none tested had any pronounced resistance. Golden Self-

Blanching was especially susceptible both in the greenhouse and
in the field.

The tests on plants variously treated with fertilizers and in other

ways so as to modify the vigour and rate of growth of the plant

are of the highest interest, and the conclusion is drawn that in a

general way anything that favours the growth of the host increases

susceptibility. This was specially marked when pot-bound plants

were treated with nitrate of soda, which increased growth, but

more than doubled the amount of infection as measured by the

number of spots per leaf in atomizer inoculations. Calcium sulphate

and hydrated lime slightly reduced susceptibility, the latter visibly

reducing the vigour of the plant. In comparing lime with nitrate

of soda in another series the latter averaged 284 spots per leaf as

against 120 for the former, and what is perhaps even more signifi-

cant, the difference in size of the spots was proportional, the spots

of the nitrate plants averaging 2*64 mm. in diameter, while those

of the lime plants averaged only 1*06. The ratios are 1 : 2-36 and
1 : 2-54 respectively. These data indicate that the degree of sus-

ceptibility is dependent upon the interchanges between the host

cells and the fungus hyphae rather than upon the ability or lack of

ability of the fungus to penetrate the host. Besides nitrate of

soda, complete nutrient solution and top-dressing with sheep manure
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increase the susceptibility. Plants infected with nematodes (? He-
terodera radicicola) have their susceptibility much reduced when
the infestation is really severe, which is usually only the case in

badly pot-bound plants. Where vigorously growing plants have
nematode galls there is no reduction in susceptibility. In one case

a very heavily infected plant was found to be highly resistant to

the disease, and even when transferred to a larger pot with fresh

soil, so that it was able to make considerable growth, it remained
practically immune. After treatment with a nutrient solution,

however, a large number of small spots developed. Etiolated

plants, produced by keeping in a dark room for nine days before
inoculation, had less than half as many spots on each leaf as

the controls. The reduction in leaf area was plainly not com-
mensurate with this difference. When plants were placed in the
dark for three and a half days after inoculation no difference in

degree of infection was noticed nor any delay in the first appear-
ance of the spots. The average size of the spots was also less in

plants etiolated before inoculation.

The young leaf is susceptible as soon as it comes into view.

Leaves that are still growing have a much larger number of spots

from inoculation than those that are mature. But the older the
leaf the more rapidly the intervening tissue between the spots

breaks down, and also the larger the individual spot, except in

etiolated plants, where the spots on the young leaves developed in

the dark are as large as those on the very old leaves. The older

leaves were found to be markedly more acid than the younger in

normally grown plants. Etiolation is, however, known to increase

acidit}^, and there is therefore a suggestion that there is a relation

between resistance and acidity, though this would appear to be

other than the simple direct relationship claimed by Comes in his

well-known researches on the subject.

The above results are considered to show that Septoria Apii,

though it readily assumes the saprophytic habit, has become so

adapted to its host that the development of infection is favoured

by increased growth of the host such as is produced by feeding

with nitrates, with a complete nutrient solution, or by top-dressing

with sheep manure, while top-dressing with hme decreases the

infection, and so does severe infestation by nematodes. The work
of other investigators in this field is referred to, and attention

called to the tendency shown by highly specialized parasites to

become in some sense symbiotic rather than antagonistic for at

least a part of their life in the host. In relation to age there

appear to be two sets of conditions operating, one which governs

the establishment of infection and another which determines the

rate of subsequent spread of the mycelium. The number of spots

on old leaves produced by inoculation is less, but their first appear-

ance to the eye is earlier and their rate of growth greater than on

younger leaves.

Adams (J. F.). Observations on Wheat Scab in Pennsylvania and
its Fathologplcal Histologfy-—Phytopath., xi, pp. 115-124,

pi. 2 &' 3, 1921.

In 1917 the average infection of wheat heads with scab in



10

Pennsylvania was estimated at two per cent., the highest in observed

fields beinfif eight per cent. It is greatest when wheat follows maize.

(Jn the old maize stubble perithecia of Gibherella saubinetii are

commonly found in spring, and these are no doubt partly respon-

sible for infecting the wheat. On wheat these perithecia were not
found, but cultural study of the organisms on the scabbed heads

indicated that this fungus is the usual cause. This agrees with
the work of Johnson, Dickson, and Johann {Pliytopatlt., x, p. 51,

19:20), where less than one per cent, of the isolations gave other fungi

{Fusariiim culmorum, F. aveiiacewni, &c.) capable of causing scab.

Tiie conditions found in infected kernels are fully described and
figured from microtome sections. All parts are invaded, entry
being apparently usually through the germinal end and the fungus
having a special affinity for the embryo. The endosperm is also

usually destroyed more or less completely. The glumes and rachis

are more resistant. Infection appears to occur after the flowering

stage as a rule.

Wheat seedlings were readily attacked by cultures isolated from
scabbed wheat as well as from corn root rot. But it is probable
that soil and temperature conditions with the autumn planting of

wheat are not conducive to seedling infection under field conditions.

Martin (F. J.) & Massey (R. E.). Experiments on Wheat Growing
in the Sudan.— Wellcome Tropical Research Laboratories,

Chemical Section, Publication No. 19, Khartoum, 1921.

The indigenous Sudan wheat, chiefly grown in Dongola and
Berber, is unsuitable on account of its comparatively long period
of development, susceptibility to rust, and admixtmre of strains and
varieties. Rust reduces the yield materially, and is favoured by
late development, as black rust generally makes its appearance
only towards the end of the season. Pure strains were isolated

from the local wheats, and tested with imported varieties from
Australia, India, Egypt, and elsewhere. Only those from the three
mentioned sources appear promising. The only kinds that have
yielded good results are the early varieties. None of the Australian
kinds tested have rusted, though native wheats near by were
attacked ; most of the Indian wheats also escaped rust, wliile all

the Egyptian were attacked. The best yielders were Federation,
Firbank (both Australian), and Indian No. 40 (a selection from
commercial Indian wheats). Ail these escaped rust, and gave a
better quality grain than the indigenous. They have a short
growing period and good milling qualities. All the Australian
varieties were upstanding and strong, the most robust being
Federation. The Indian wheats were slender, and in some cases

weak in the straw (Indian No. 7 and Pusa 3 x).

T HATCH EPw (L. E.). A Fungus Disease suppressing Expression of
Awns in a Wheat-Spelt Hybrid.—Journ. Agric. Res., xxi, 10,

pp. 699-700, 1921.

Experiments carried out at the Ohio Agricultural Experiment
Station with a number of F2 hybrids between Triticurn vulgare
Vill. and Triticuvi spelta L. demonstrate the possibility of isolating

segregates resistant to Tilletia foetans (B. and C.) Trel., with the
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spores of which the seeds of the experimental plants had been

treated. The result showed that, out of 124 F2 plants, (1) nineteen

had all spikes diseased, (2) seventy-two had not all spikes diseased,

(3) thirty-three had all spikes disease-free.

The interesting discovery was made that those plants which
were awned segregates of Class 2 showed normal development of

the awns in the disease- free spikes, and a suppression of awns in

the diseased spikes. No spikes were found containing hoth

diseased and disease-free kernels.

Jenkin' (T. J.) & S.\MPSON (Miss K.). Bust Resistance Trials with
Wheat.— Bull, of the Welsh Plant Breeding St((t., Series C,

No. 1, pp. 41-49, 1921.

Experiments were conducted with wheat in 1920 in order to test

the resistance of different species and varieties to Black (P. grami-
uis) and Yellow Rust (P. glitmarum) respectively. Tables were
compiled showing the relative resistance of the different varieties to

both diseases, their cropping power, earliness, and susceptibility to

lod'iing. Generally speaking, the autumn varieties were more
susceptible to Black Rust, and the spring (except those sown as

early as February) to Yellow Rust. It is thought probable that

this difference is more associated with the accident of the time of

sowing than with the varieties. Comparatively few varieties are

equally resistant to both diseases. Thus Swedish Iron, Dutch
Million, and Red Stand Up show a high degree of resistance to

Yellow Rust, but are severely attacked by Black Rust. There are,

however, certain exceptions, such as Yeoman, which combines grtat

powers of resistance to both Black and Yellow Rust, with early

ripening and good cropping. Carton's Early Cone and Percival's

Blue Cone are also to be recommended. Burgoyne's Fife and Red
Fife are both subject to Yellow Rust, April Bearded somewhat less

so. Benefactor, in spite of its high reputation as a cropper, can

hardly be recommended on account of its susceptibility to both

these rusts.

It is believed, as a result of observations made both with oats

and wheat, that there is a connexion between the date of sowing
and the severity of the attack. Where the same variety was sown
on different dates, the severity of the attack was considerably

greater on the later sown one in almost every case.

There would appear to be one or more periods during the ma-
turity of the plant when it is most susceptible to rust. Hence the

results obtained have to be interpreted in the light of the conditions

under which the tests were made, and might not hold for a different

set of conditions.

PUTTERILL (V, A.). Plant Diseases in the Western Province.

—

Journ. Dept. of Agric. S. Africa, ii, 6, pp. 525-532, 4 figs.,

1921.

Two diseases of recent occurrence due to physiological causes are

Chlorosis of Kelsey plums at Wellington, Cape Province, and
Lithiasis of Bon Chretien pear trees at Somerset West, in the same
province. An analysis of the soil in which the plums were grown
showed that it was deficient in plant food and in humus-forming
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organic substances, and low in water-retaining power. The pro-

portion of iron was also low. Lithiasis, which produces wart-like

excrescences on the fruit, probably arises from similar causes.

The two chief fungous diseases of the season were black mould,

a storage rot of soft fruits caused by Rhizopits nigrieavs Ehr., and
Puccinia chrysantkemi Roze, which attacks chrysanthemum leaves,

forming small brown pustules on the under surface.

PUTTERILL (V. A.). Plant Diseases in the Western Province
II.

—

Journ. Dept. of Agric. S. Africa, iii, 3, pp. 259-263,
4 figs., 1921.

Collar Rot in Orange Trees. The cause of this disease—also

named gum disease, gummosis, mal di gomma, foot rot—is not con-

clusively established. It is particularly prevalent on seedling

orange trees in South Africa. The following conditions favour its

development : unfavourable soil, improper drainage and irrigation,

and deep planting.

The common rough lemon, being very resistant to the rot, is

widely employed as a stock on which the varieties of orange are

budded. Good results were obtained at Porterville by exposing the
main roots of the trees attacked, dusting the diseased areas and
roots with lime (building lime) from time to time, and keeping the
hole round the tree open. In other parts of the world Bordeaux
paste or crude carbolic acid have also been used with success after

cutting out the diseased parts. The important part of the process,

however, seems to be the thorough aeration and drpng out of the
crown roots.

McLean (F. J.) & Lee (H. A.). The Resistance to Citrns Canker
of Citrus nobilis, and a Suggestion as to the Production of

Resistant Varieties in other Citrns Species.—Phytopath., xi,

pp. 109-114,1921.
The horticultural varieties of the mandarin orange. Citrus nobilis

var. deliciosa, are not seriously attacked by canker in the Philip-

pines. Such infections as are seen are usually clearly associated

with punctures or other wounds. Experiments showed that the
uninjured leaves are not ordinarily capable of being inoculated,

while wounds penetrating the epidermis readily permit artificial

inoculation, and the degree of infection in these cases is equal to

that found in highly susceptible species such as C. maxima or
C. aurantiifolia. Apparently, then, the epidermis is the structure

which renders C. nobilis resistant to canker.
The suggestion is made that it may be possible to obtain graft

hybrids (' periclinal chimeras '), such as have been obtained in

Solanutn and Pelargonium, in which the epidermal characters of

the mandarin may be combined with the internal tissue characters

of the desirable varieties of C. maxima, so that the fruit would
retain the qualities of the grape-fruit, while the tree would be resis-

tant to canker.

McLean (F. T.). A Study of the Structure of the Stomata of two
Species of Citrus in relation to Citrus Canker.—Bull. Torrey
Bot. Club, xlviii, 4, pp. 101-106, 1 fig., 1921.

From personal investigation, as well as from a review of previous
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studies on the subject, the writer concludes that the varying degree
of resistance to canker (Pseiulomonas Citri Hasse) of two different

species of citrus is attributable to divergence in the character of

the stomatal structure. The species selected for comparison were
the Szinkum mandarin, which is resistant, and the Florida grape-

fruit, which is susceptible. Young leaves, two-thirds of their

mature size, obtained from the Philippines, were used for ex-

amination.

The stomata of the two species were similar in size, general

form, and mechanism of opening and closing. The main differ-

ences were found in the cuticular ridge of entrance to the stoma,

i. e. the opening in the cuticle leading down to the pore. In the

grape-fruit the opening is much larger (more than three times) than
in the mandarin, and the ridge of entrance has its inner walls more
nearly perpendicular to the leaf surface. The actual pore, in the

closed stomata, is approximately equal in the two species. The
bearing of these differences upon the resistance to citrus canker was
then considered.

Canker is caused by a bacterium which is motile in water but
entirely passive in air ; hence it can only penetrate to the uncutin-

ized cells of the air spaces inside the leaves through continuous
films of water. In intact citrus leaves the latter can only form
through the stomatal openings. It will naturally require less

pressure to drive the water film inward through a wide aperture

with nearly parallel walls, such as forms the outer portion of the

outer chamber in the Florida grape-fruit, than for the same process

to take place in the case of the Szinkum mandarin, with its narrow
opening and receding walls. Once the bacteria have penetrated to

the moist, uncutinized cell-walls, they are able to persist and develop
in most varieties of citrus.

These differences account satisfactorily for the varying degree of

resistance to canker observed in the two species. It is probable also

that other resistant and partially resistant sorts have a similar

structural character to the Szinkum mandarin,, and a further study
of the Rutaceae to establish this point will be desirable.

Elliott (J. A.). A Mosaic of Sweet and Bed Clovers.—Fhytopath.,

xi, pp. 146-148, 1921.

A communicable mosaic of MelUotus alba in Arkansas is briefly

described. This can be communicated to red clover (Trifolium
pratease), horse bean

(
Vicia faba), and spotted burr clover (Medicago

arabica), but attempts on white clover (T. repeiis) and alfalfa

{Medicago sativa) failed. It is thought probable that the common
mosaic of beans and cowpeas in Arkansas is identical with the

disease in question.

SiMMONDS (H. W.). Report on Coco-nut Districts of ,Vunilagi and
Maguata.—Agric. Circular (Dept. of Agric, Fiji), ii, 3, p. 42,

1921.

On the Vunilagi Estate, trees bearing good heads of nuts and
flowers were seen to fall suddenly to the ground, without any
apparent reason. Examination of the breaking-point showed the

trunk half decayed away. There is first an outer area of dead
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wood heavily perforated with beetle borings ; inside this there is a

stained area generally free from the borings, and next comes the

sound wood. The roots were found to be dry and unhealthy.

The diseased wood did not generally reach to the base of the

tree, but occurred from 6 in. to about 2 ft. 6 in. from the

ground. The tree usually attempted to throw out fresh roots at

the top of the diseased area, but these roots quickly died. Emer-

gencj- measures included the cutting out of diseased portions and

covering with tar. while the whole affected area was heavily limed

and trees adjoining sprayed with lime-sulphur. The disease was

reported from several other places on the coast. Its cause has not

yet been determined.

SiMMONDS (H. W.). Notes on Levuana iridescens Beth Baker.—
Agric. Circular (Dept. of Agiic, Fiji), ii, 2, pp. 19-20, 1921.

Examination of dead larvae and pupae of Levuana iridescens, a

moth attacking the coco-nut palm in Fiji, showed a fungus which

may be parasitic. Parasitism has not yet been proved nor has the

fungus been identified.

The Government Bacteriologist. Dr. Garment, whose report is

appended, found the mycelium and spores of the fungus ramifying

throughout the tissues of the dead larvae and pupae, and cultures

made from them produced an abundant growth. The appearances

sugo-ested ante-mortem infection. Experiments to test its para-

sitism are proposed.

StaHEL (G.). De Sclerotinm-Ziekte van de Liberiakoffie in

Suriname. [The Sclerotium Disease of Liberian Coffee in

Surinam.]

—

Bull. Dent, van den Landbouic, 42, 29 pp., 11 pl.,-

1921.

First described in 1913 by Kuyper under the name of ' Coremium '

disease, the Sclerotium disease is at present known only in Surinam.

The fungus is presumably a parasite of some local member of the

Rubiaceae, as the genus Cofea is not indigenous in Surinam.

In 1917, and again in 1920, the disease caused much damage, and
investigation was called for. The external symptoms consi.st of

brown dead spots on the leaves and berries of Liberian, Excelsa,

and Abeocuta coffee. A Canephora coffee- tree next to an Excelsa

was also attacked. It was also possible to infect other varieties

artificially, e.g. Robusta, Uganda, Mocca, and Surinam, but the

fungus only thrives on varieties belonging to the Liberian gioup.

The spots of the fungus occur almost exclusively on fully grown
leaves and ripe berries, and do not develop easily' on growing
portions of the plant. They clearly exhibit a number of concentric

rings, narrow and light-brown, alternating with broad and dark
brown. The former are as thick as the leaf, the latter sunken. In
Excelsa coffee the spots often cover the whole breadth of the leaf,

but they are not so extensive on the Liberian variety, 4 cm. being

the maximum width. After a dewy night the under side of the

leaf-spots is covered with white bristles, i-5-4- mm. x O'05-OIO mm,,
which are easily detached and blown away by the wind. These
are the chief organs of dissemination of the fungus, and in moist
conditions develop on sound leaves, on which they alight, the
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characteristic brown spots. Infection results from appressoria-like

organs up to 0-5 mm. in diameter which develop from the bristles

in contact with the leaf. When the leaves fall to the ground,
similar bristles also appear on their upper sides. On the fallen

diseased leaves—or in continuously damp weather on leaves still

attached to the tree— the mycelium grows centrifugally out of the
diseased tissue, and spreads over the surface of the leaf in the form
of rhizoraorphs which also produce bristles.

The fungus cannot penetrate the berry until it has attained
three-quarters of its definitive size. The spots are similar to those
on the leaves, and also show concentric rings, the berries being quite
covered with the white bristles. The berry forms a particularly

favourable habitat for the fungus. The bristles are shorter and
thicker (1-2 mm. xO'08-0-20 mm.) than on the leaf, and in very
damp weather the rhizomorphs spread from the dead berries and
kill not only the young berries but also the buds and flower-
cushions. They may even spread along the branches and kill the
cortex. These rhizomorphs, too, are covered with bristles. The
fungus does not, however, penetrate as far as the seed, the endo-
carp forming an insuperable barrier. The seeds therefore develop
normally.

The sclerotia, already discovered by Kuyper, are of an orange or
brown colour, somewhat flattened, and not exceeding 0-5 cm. in

breadth. In some cases they do not develop on the surface, but
within the le^i tissue. On the berry they are generallyjarger than
on the leaf, and in wet weather they appear while the fruit is still

on the tree. The attempts both of Kuyper and the writer to pro-
pagate fruit-bodies from these sclerotia were unsuccessful; they
merely give rhizomorphs in a damp atmosphere.

Microscopic examination showed that the white bristles consist

of a bundle of hyphae, 5-8 fi in diameter, and connected with one
another by means of numerous anastomoses. In the ripe bristles

the hyphae are encrusted with crystals of oxalate of lime. JLt is to

this incrustation and the connexion of the hyphae by anastomoses
that the bristles owe their rigidity. Neither Kuyper nor the writer
discovered any trace of spore-formation in these bristles, but the
former was told by a colleague named Drost that spores had been
found some years previously. Kuyper therefore assumed that the
fungus belonged to the Stilbaceae, and the bristles were coremia—
hence his name for the disease. It is probable, however, that the
fructifications in question were those of a Fenicilliuvi, which fre-

quently occurs on the sclerotia and rhizomorphs. Such sterile

bristle-like organs, resembling fruit-bodies, often occur in Clavaria-

ceae, and are included in the genus Aiithina. The contents of the

hyphae of the bristles consist largely of glycogen, which is used up
in the formation of appressoria.

The sclerotia are white inside, and covered with an orange or

brown cortex, the outer layer of which . consists of dead hyphae.
This cortex, which is quite homogeneous in sclerotia formed in the
open, exhibits in pure cultures dark spots, generally either convex
or concave. The hyphae in the plant-tissues and in agar are
3-5 jx in diameter, and 5-8 fi in the rhizomorphs. They contain
finely granulated plasma and vacuoles of a considerable size. The
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fungus grows intercellularly, and without forming haustoria. The
appressoria have a diameter of 0-05-0-5 mm., being smaller on

the under side of the leaf than on the upper. On the under side

the fungus penetrates through the stomata, and on the upper side

it traverses the epidermis. In the latter case the underlying

epidermal cells are killed as soon as the cuticle is penetrated. The
hyphae then enter the dead cells, and a layer farther in is killed in

advance of penetration. The penetration of the stomata and cuticle

constitutes the sole parasitic aspect of the Sclerotium fungus, which
passes the rest of its life in a purely saprophytic manner in the

dead tissues of the plant, killed in advance of its growth.

There is scarcely any doubt that the poison emanating from the

fungus is oxalic acid, the rhizomorphs and the white bristles being

covered with oxalate crystals.

Especially after heavy rain and dew, the spots are encircled by
a watery green edge, 0-5-2 mm. in width, which forms the transition

to the healthy part of the leaves. This watery zone quickly turns

brown and dies. At the edge of the brown spots the leaf-tissue

begins to react by the formation of callus, the stomata cease to

function, and numerous parenchyma cells are converted into callus

cells. In dry weather the fungus cannot develop, so that a few
days' absence of rain may give the plant a chance to recover by
means of the formation of a thick callus ring. Young plants react

more quickly by the formation of callus than older ones, and are

therefore better able to withstand the attacks of the fungus.

The fact that the Sclerotium fungus requires moisture throughout
its development distinguishes it from other parasitic fungi, most of

which need a humid atmosphere only at the stage of infection.

The only reference in previous literature to this fungus is the

work of Kuyper mentioned above, and as his conclusions with
regard to the identity of the fungus cannot be accepted, the name
of Sclerotium coffeicolum n. sp. has been given to it by the author.

The fungus can easily be cultivated on nutrient agar, the

bristles, provided they are not too old, readily developing into a
mycelium. The centre of the mycelium is often occupied by
colonies of bacteria, or the green PenicilliuTn or Aspergillus niger,

which appear in the site of the bristle. Owing to the surplus of

oxalic acid, however, the mycelium is not injured by these ex-

traneous growths. Alkaline media are not suitable, but in a weak
acid solution a well-developed mycelium, consisting of ramified

rhizomorphs, will appear after four to five days, and sclerotia after

five to six days, ripening shortly afterwards. Cultures on a mass
of finely cut sterilized leaves of Liberian coffee, weighing about
160 grammes, also developed satisfactorily, the fungus completely
penetrating the material after twelve days. Numerous appressoria
were formed. About the fourteenth day white sclerotia developed
which turned brown as they ripened. By the twenty-second day
the process was completed. The average weight of a single sclero-

tium was 0-05 gramme. A quantity of sclerotia crushed in a
mortar gave out a smell resembling that of radishes, and this is also

noticeable when the fungus develops on the berry.

The bristles may also be obtained in pure cultures on sterilized

leaves. Just before the formation of sclerotia, a number of cultures
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should l^e taken from the flasks and exposed to the open air in

small clusters. In two days they will be covered with bristles,

whi<;'ti remain viable in the laboratory for several months. Scle-

rotia exposed to the air in a dish die in the course of a few weeks
at most, and become covered with the green Penicillium, just as in

the natural state. Only when the sclerotia remain lying isolated

on the ground do they retain their viability for a considerable

time. Thus in July 1918 the author strewed under a healthy
Excelsa tree 50 grammes of sclerotia. In November 1919 some of

these were still there, but three months later none could be found,

though secondary sclerotia were numerous on the leaves, and the

tree was infected.

Sclerotium coffeicolum is evidently closely related to S. rolfsii,

which frequently occurs in Surinam on Canavalia ensiformis.

Both form rhizomorphs and kill their hosts by the production of

oxalic acid, and there are also many structural similarities, e.g. the

clamp-connexions of the hyphae, which definitely refer the fungus
to the family of Basidiomycetes. The sclerotia of the new fungus
correspond most closely to those of Typhula and other Clavaria-

ceae, which are also characterized by the formation of bristles.

8. coffeicolum, however, is the only fungus known to the author

which is propagated by these means.

The treatment recommended is an immediate application of

Bordeaux mixture (2 per cent.), and in severe cases the burning of

leaves and berries fallen from the trees, owing to the long duration

of viability of the sclerotia described above.

The article is illustrated with eleven excellent plates.

DoiDGE (E. M.). Crown-Gall : Bacterium Tumefadens Sm. et Towns.—Journ. JDept. of Agric. S. Africa, iii, 1, pp. 64-67, 1 fig.,

1921.

Crown-gall was first recorded in South Africa by Lounsbury in

an article in the Cape Agricultural Journal for April 1910, entitled

Giant Twig Gall. The disease had then only been observed in the
north-eastern districts of the Cape Province. It is now known to

occur in all parts of the Union, being specially prevalent in districts

liable to hailstorms. It frequently occurs on willows, and is

probably widely disseminated by the planting of diseased cuttings.

The disease may manifest itself in two forms, known respectively

as crown-gall and hairy-root. It is estimated that in the nursery
90 per cent, of the galls appear on the scion just above the point of

union with the root. Young galls are comparatively small, greenish
or nearly white, fairly smooth, and soft or spongy in texture.

When mature they are usually hard, dark in colour, and from one
to several inches in diameter. The disease spreads very rapidly,

over 2,000 trees having been infected in 1912 from a single infec-

tion on a willow in 1907. Fruit-trees were included in the number
of infections.

Hairy-root occurs on apple-trees, and is quite different from the
form described above. There is an excessive production of small
fibrous roots, growing out at right angles, singly or in tufts, from
an older root or stem. There may be a broom-like formation,
with extensive branching of the roots at the ends ; or the disease
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may take the form of a woolly outgrowth originating from a smooth

irregular swelling on the larger roots.

The author concludes with an account of the causes and directions

for remedial measures, quoted from Hesler and Whetzel's Manual

of Fruit Diseases.

Sergent (E.) & Beguei (M.). Sur la nature mycosiqne d'nne

nonvelle maladie des Dattiers iuena9ant les Oasis xuaro-

caines. [The mycotic character of a new disease of Date-

palms threatening the Moroccan Oases.]

—

Comptes rendus de

I'Acad, des Sciences, clxxii, pp. 1624-1627, 1921.

For the past twenty years date-palms in the oasis of Figuig,

Morocco, have been attacked by a disease which threatens to destroy

the plantations. Called by the natives ' baioudh ' or ' white ', the

disease is said to have originated in the south-west, reaching

Figuig about 1898. It spreads slowly but continuously, the first

ease in a plantation being followed by others near by, and then

there may be a sudden jump to another plantation. It has not

spread farther east than Figuig, and is not known in the Algerian

or Tunisian Sahara. The disease is peculiar to the date-palm, other

fruit-trees in the vicinity being immune.
The external symptoms consist of a whitening and drying up of

the leaflets, together with the appearance of dark reddish-brown

veins on the petiole and a gummy degeneration of the fibrovascular

bundles. These veins can be followed into the stalk. The leaves

are not afiected all at the same time, but in irregular sequence. The
infection appears to ascend from the roots. Young palms may die

in the course of a few weeks, while old ones can survive for three

or four years.

Difierent varieties show varying degrees of susceptibility to the

disease, but this is evident only in the length of time taken to kill

the tree, the death of which is inevitable. The natives regard the

disease as incurable.

Replanting in the same soil is followed by the death of the new
palms. Soil conditions do not appear to be concerned, nor have

insects been found responsible. Isolations from the reddish-brown

lesions gave pure cultures of a fungus in 107 out of 110 cases taken

from various localities, while cultures from healthy tissues remained

sterile.

The fungus resembles the conidial stages of Neocosmospora

vasinfecta E. F, Smith. Arrangements are being made to carry

out inoculations with it at Algiers.

Van Hall (C. J. J). Ziekteu en Flagen der Cnltnrgewassen in

BTederlandsch-Indie in 1920. [Diseases and Pests of Culti-

vated Plants in the'Dutch East Indies in 1920.]

—

Med. van het

Inst, voor Plantenziekten, 46, 50 pp., 1921. -

The author devotes a separate section to each of the important

economic plants, both of European and indigenous culture. Insect

pests appear to have been more numerous than fungous diseases in

1920, though the heavy rains of the late summer and autumn gave

the latter an opportunity to develop. The west monsoon was
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drier than usual, and the east monsoon much wetter. The principal

damage caused by fungi may be summarized under the following

headings

:

Potatoes. Macrosporlum solani was very prevalent on the east

coast of Sumatra. The third month of growth appears to be the

most critical time ; the disease spreads with great rapidity, and a

fortnight after the lower leaves are attacked the whole plant is

dead. Bacillus solaiiacearum also did some damage. Leaf-curl,

which was very widespread in 1919, was infrequent in 1920.

Groundnut. Bacillus solanacearuTn occurred sporadically, and
serious loss was caused by the ' curl ' disease, which attacks young
plants at the age of about two months. A curl disease occurred

also in sweet potatoes, indigo, and Vigna.

Cacao. A peculiar disease has been observed which only attacks
' Criollo ' trees. The first symptom is a withering of the extremities

of the branches, followed in many cases by the death of the tree.

The symptoms do not correspond with those of ordinary ' die-back '.

The disease is probably due to a fungus.

Rubber. Considerable damage was done by mouldy rot, due to

Sj^haercnuina sp., in Salatiga. Brown bast w^as common but de-

creasing in severity, probably on account of improved and less

severe tapping methods. Its treatment was chiefly by scraping,

followed, when the surface is dry, by the application of paraffin.

Stripping has been practically abandoned on the east coast of

Sumatra. Stripe canker was prevalent during the wet period, but

was less than usual. Where necessary, it is treated by daily appli-

cations of 5 per cent. Carbolineum or Izal. Patch canker was
only sporadic. Root diseases continued to cause much trouble in

young plantations in light soil in Sumatra. Besides the usual

preventive methods of uprooting and burning dead wood, treat-

ment by exposing the roots and the application of 20 per cent.

Carbolineum or Izal is of the greatest utility. In West Java the

commonest cause was Povia. At Malang the ' orange root fungus ',

mentioned in the last report, was prevalent in the same locality

and killed a number of the older trees. Die-back was reported in

several places. At Malang, under very damp conditions, the young
leaves and twigs were rotted by Pkytophthmxt ; the condition im-

proved when dry weather set in in November, Abnormal leaf-fall

in Besoeki was only occasionally due to this fungus ;
Gloeonporiwm

and Diplodia caused much die-back in this district. The mildew

{Oidiwnt) caused defoliation in some places ; the disease seems to

be worse in certain years than in others. Other diseases reported

were Gorticiwm salmonicolor, Ustulina zonata, Sphaerostilbe re2)ens,

Foines lignosus, Fames lamaoensis [Hymenochaete), Fcmies pseudo-

ferreus, and Hypochnus.
Cinchona. Corticum scd'nionicolor was found extensively, espe-

cially on the ' Ledger ' variety, after Hdopeltis. Root disease, stem
' rust ', and canker also occurred. In a few cases the ' Mopog

'

disease (Moniliopsis aderholdi) was found in the seed-beds.

Coco-nut. A case was reported of deaths of young trees with

the symptoms of bud rot. Pestalozzia palmarum also occurred.

Coffee. According to some planters the Robusta variety shows

increasing susceptibility to Hemileia vastatHx. Corticiu/nx salnioni-
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color was very prevalent on account of the wet weather. Root

disease was rare.

Maize. There have been serious outbreaks of ' yellow disease ',

due to Sclerospora javanica, the damage in some localities being

estimated at 30 and 50 per cent, of the crop. An undetermined

fungous disease, giving a rusty appearance to the leaves and spikes,

considerably affected the yield.

Oil-palm. A case resembling coco-nut bud rot was reported.

The so-called ' Juvenile disease ' was again found. The young
leaves remain soft or even rot before they are fully opened, so that

the crown shows a battered appearance. It does not appear to

cause much damage. The cause is unknown.
Rice. Much damage was caused by the root rot (' Mentek

')

especially in the alluvial soil; even the young seedlings showed
signs of the disease, probably because from the very beginning they

were under water. Ustilaginoidea virens and Helminthosporiibm
oryzae were also reported.

SuGAE-CANE. Mosaic disease (' Strepenziekte ') and red rot were
reported, and cases of Leptosphaeria scLCchari and Cercospora kopkei

occurred locally ; root and sett diseases were prevalent in the

young plantings. The most characteristic disease of the season,

however, was the ' pineapple ' disease (Thielaviopsis ethaceticus),

which occurred during the last months of planting. Owing to

delays in transport many diseased setts were imported from the

hill gardens and spread the infection.

Tobacco. Severe damage was caused by the ' lanas ' disease

(Phytophthora nicotianae) in the seedlings, but the attack in general

did not develop greatly; while Bacillus solanacearum, Oidiu')n,Sind

Sclerotiuvi Rolfsii did relatively little harm. Red rust, mostly due
to an insufficiency of phosphorus in the soil, was prevalent. Mosaic
disease occurred principally in the suckers of topped plants.

Tea. Red rust {Cephaleuros virescens) frequently succeeded the

attacks of Helopeltis. Root diseases were also common.

Shaw (F. J. F.). Studies in Diseases of the Jnte Plant. (1)

DipJodia Corcbori Syd.—3Iem. Dept. Agric. India, Bot. Ser.,

xi, 2, pp. 37-58, 11 pi., 1921.

In 1917 a disease of a pure-line race of selected jute, character-

ized by the formation of a dense black discoloured band on the

stem, was observed on the Pusa Farm. At harvest time 20 per

cent, of the early sown crop was infected. A similar disease

was found in other parts of North Bihar and in Assam. Later

sown crops, which remained small, were, as a rule, free from the

disease, as also were the suppressed plants of small size and thin

stems that are commonly found in any dense stand as a result of

delayed germination and the competition of more robust plants.

Where the crop had been thinned for seed production, and the in-

dividual plants were larger and more branched, the disease was
worse than in the ordinary fibre crop, which is crowded and little

branched. Even in the late sown crop, disease appeared in an area

where, probably from some local richness of the soil, a forced

growth had occurred and the plants were larger than usual. Hence
it would appear that only stems of a certain size and maturity are
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liable to successful infection. As a rule, the crop grown for fibre is

cut before the disease has time to make much headway, and the
chief damage is done to the relatively small portion which is grown
for seed.

In 1918 and 1919 the disease was less severe in Bihar. It was
found, however, to be widely distributed throughout the jute-

growing districts of North-Eastern India, and the examination of

herbarium material preserved at Pusa showed that it had been
collected many years earlier in Bengal, but not recognized as a dis-

tinctive disease. Both the cultivated species of jute, Corchm'us
capsularis and C. olitorius, and both the red-stemmed and green-

stemmed varieties were attacked, but in at least some cases olUorius
was less liable, and the red-stemmed were less readily infected than
the green.

The disease, to which the name ' black band ' has been given, is

caused by Diplodia Corchori Syd., described on jute stems from
India in 1910, but not then known to cause disease. The attack

takes place on the stem, usually 2 or 3 ft. above the ground
level, and often commences at the base of one of the small lateral

twigs that normally die back after reaching a length of a few
inches. Sometimes it appears to start from a rotting leaf that has
fallen over and adhered to the stem. A brown patch forms and
gradually extends up, down, and around the stem, ultimately form-
ing a brown ring which soon becomes dense black. The bark
splits in longitudinal cracks, exposing the bast fibres. The part

above the band withers, loses its leaves, and dries up completely.

On the blackened surface of the band innumerable pycnidia appear
as small, black, slightly prominent points, which develop below the

epidermis and burst out to the surface, on which they discharge

great quantities of spores, which remain as a dense coating of black

dust on drying. The pycnidia are crowded, 200-300 /x in diameter,

and with a prominent ostiole. The mature conidia are dark brown,
oval, bicellular, and average 24xl2/x in diameter. The hyphae
develop freely in the cortex, phloem, and cambium (especially the

latter), and also penetrate the wood.
Inoculations with pure cultures showed that infection occurs

through the unwounded stem as well as through wounds. In the

former case it was not settled whether penetration through the

unbroken cuticle could occur, as the only point through which entry

was obvious was in the neighbourhood of a lenticel. Mature plants

were killed in some cases in six to fourteen days after inoculation.

The bark is extensively destroyed down to, and including, the

cambium. The fungus produces a cellulose-dissolving enzyme, and
can penetrate a cellulose difi"usion cell and rot pure cellulose.

Marked difierences were found to occur in the results of the inocu-

lation experiments carried out during three seasons. Some of

these were connected with the variety and size of the host plant,

and others appeared to depend on climatic factors at the time of

and during the period following inoculation. A relatively high

humidity is favourable to the disease and explains the severity

of the attack in 1917. In conditions of lower humidity and. higher

temperature many inoculations failed.

As the disease was prevalent on the crop of selected pure-line
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jute intended for distribution, and as the seed from this was con-

taminated by spores, the whole of the seed (amounting to many
tons) was treated by steeping for ten minutes in 2 per cent, solution

of copper sulphate. The treatment was found to inhibit the

<>-ermination of the Dijjlodia spores without in any way injuring

the seed.

Further experiments in 1918 and 1919 showed that seed-borne

infection is not common, little difference being found in the number
of cases in plots sown with treated and with untreated seed. Ex-
periments to test the possibility of the parasite remaining over

from one season to the next in the soil gave inconclusive results, but

the number of cases did not appear to be greater in plots which had
been under jute for several seasons than in those not previously

sown to jute.

Cockayne (A. H.). Firebliglit and its Control—The Hawthorn
Qnestion.—New Zealand Journ. of Agric, xxiii, 1, pp. 30-36,

1921.

Firebliglit, caused by Bacillus amylovorus (Burr.) Trev., was
first found in New Zealand in the latter part of 1919 and had
certainly only been introduced shortly before. During the summer
of 1919-20 a very careful survey was made of all New Zealand

orchards, and the then distribution of the disease was ascertained

to be scattered throughout the North Auckland and Auckland Land
Districts, its southernmost ;and northern points being some 130

miles apart. The largest area generally affected in 1920 was the

Waikato district, where it was very common on hawthorn (Cra-

taegus) and pear and apple trees. The widely separated points of

infection indicate that the disease had been distributed by means
of diseased nursery stock, but definite information regarding this

point has not been satisfactorily secured. During the 1920-21

season the disease has spread considerably.

At the time when the first outbreak was discovered it was found
that the ordinary hawthorn, which is largely used in Auckland
Province for hedges, became badly infected, and laboratory work
carried out in the winter of 1920 showed that in New Zealand the

disease winters over in the hawthorn. It has also been shown that

the districts where hawthorn is abundant became more rapidly and
more generally infected than where that plant is not prevalent, and
the present position is that wherever hawthorn is present in an
infected area no control of the disease in orchards can be satisfac-

torily carried out until the hawthorn is completely eliminated.

This position is confirmed by the fact that during 1920 a great

amount of work was done in infected districts in the cutting out of

infected branches of fruit-trees, and also in the removal and burning
of badly infected trees. In all areas, however, where hawthorn
was abundant and infected, the value of such work was nil, owing
to rapid reinfection of the orchards from diseased hawthorn in

their vicinity. On the other hand, in districts where the hawthorn
factor was absent, the disease seems to have been stamped out.

Fireblight affects only certain members of the rose family, and
may be said to be confined to the genera Pyrus and Crataegus in

New Zealand. In addition, another genus, Amdanchier (June-
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berry), is regularly infected in America. Very occasionally in

America the genus Primus is also infected, and there are records

of apricot, cherry, and plum having been attacked, but this is quite

unusual. In New Zealand the author has identified fireblight in

his laboratory on apple, pear (which has suffered most), quince,

hawthorn, and medlar. Cross-inoculations have been successful.

So far in New Zealand it has not been found on mountain ash, nor

on any but the ordinary species of hawthorn, nor on japonica

(Pyrus japonica), but all these plants are likely to carry it.

The disease is carried through the winter in the tissues of host

plants, mainly towards the edge of the wounds that were produced

the previous season ('hold-over cankers'). In the spring the

bacilli in these lesions multiply enormously, and drops of exudate

containing myriads of the organism exude on the surface, and are

carried by insects on to the flowers and blossom-infection takes

place. It has been shown that the bacillus taken from dried ooze

on the bark and kept dry in the laboratory remains alive for nine

months. It has also been shown that a common Australian sucking

insect; Sepheaa cinerea, is a very active carrier in the autumn.

Once flowers are infected honey-bees may spread the disease to

every flower in an orchard within a few days. After flower-infec-

tion has ceased, shoot-infection sets in, and maj' continue through-

out the summer and autumn. Shoot-infection frequently rapidly

spreads to the larger limbs, and entire branches may be quickly

killed and the formation of large lesions occur, such lesions carrying

over the disease for another season. In certain instances the

bacilli were found in the tissues of the wood adjacent to the cam-

Idum at a distance of over 15 in. V)elow any visibly diseaseil tissue.

This fact well explains the failure that has often resulted in the

cutting-back of twigs and branches, and emphasizes the urgent

necessity of sterilizing the pruning-knife after every cut. Where

the trees dealt with are young, vigorous growing ones, in which

<lisease is spreading rapidly, the fact that the cut appears to have

been made through apparently sound wood is no criterion that all

the diseased wood has been removed.

As regards control measures, the position does not seem at all

hopeful in the author's opinion. Spraying experiments have been

found to be useless. The method of injections of different ma-

terials into the tree itself has been suggested by Dr. R. J. Tillyard,

of the Cawthron Institute, who is carrying out certain work along

this line, as is also the New Zealand Department of Agriculture,

but the author is very doubtful of the etBcacy of this treatment.

In order to eliminate the ' hold-over cankers '—the first essential in

control—the hawthorn will have to be destroyed in every important

fruit-growing district in New Zealand, a task of very great

magnitude.

Rivera (V.). Osservazioni sopra la moria dei mandorli prodotta

dal Fomes fulvus. [Notes on the disease of Almonds caused

by FoTnes fulvus.]—Boll, 'niensile della B. Staz. dl Patologia

vegetale, ii, 1-4, pp. 28-29, 1921.

In the Northern Abruzzi the destruction of almond-trees by

Fomes fulvus is frequent. The disease not only aftects the trees
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already flowering, but apparently infects the surrounding soil, since

young plants substituted for those killed by the fungus are suddenly

attacked in full development. During the early stages the trees

appear quite normal ; later the branches wither. Fruit-bodies

appear on the cortex only when decay has actually set in.

At the beginning of the disease the wood looks partially blackened
;

then the cells of the parenchyma, the vessels, fibres, and tissues of

the medullary rays seem to be replaced by a j-ellowish-white sub-

stance ; in more severe cases the weight of the timber is reduced,

and it is rendered useless either for industrial purposes or for fire-

WO" .

The death of the young plants does not appear to be directly due

to the action of the fungus, no mycelium being observed in the

tissues. Most probably it is accounted for by the contact of the

roots with substances secreted from the roots of trees previously

attacked, or from the fungus which invaded them.

At first sight it might be supposed that contagion was transmitted

from one tree to another by the roots, since when one is diseased

the whole row dies. An examination of the roots, however, leads

rather to the belief that the damage is done by the pruning-shears,

which inoculate the tissues of the healthy trees with fragments of

mycelium and diseased wood from the trees on which they have

just operated. The sterilization of the shears with boiling water

or phenol is recommended.

LOSCH (H.). Eiue Beobachtting iiber Apfelmehltanbefall nud seine

Beziehnng zur ortlichen Lage. [A Note on Apple-Mildew and
its Relation to the Locality.]

—

Zeitschr. fur Pjianzenkr., xxxi,

1-2, pp. 22-24, 1921.

In September 1919 the writer visited an orchard in Wiirttemberg,

situated on the south-eastern slope of a ravine. The upper part of

this orchard was severely atiacked by apple-mildew, which gradu-
ally decreased on the lower parts of the slope and was quite insig-

nificant at the bottom. The soil consisted of a light variegated

marl, which retained the heat. The rays of the sun struck full on
the upper part of the orchard, but lower down they reached later

in the day and naturally fell at a less acute angle, while the bottom
was shaded by the high trees of an adjoining orchard during the

forenoon. Thus the situation may be described as extremely hot

and dry in the upper part, gradually descending to a cooler and
moister atmosphere.

The decline of the apple-mildew ran strikingly parallel to that

of the hot and dry section of the orchard. According to Rebholz,

apples with light-green leaves covered with grey down, e. g. Lands-
berger Reinette, Bismarck, &c., are especially liable to mildew in

hot situations. The case in point illustrates either a direct con-

nexion between mildew and the situation, or an indirect relation,

since the variety with which the orchard was planted (Beauty of

Boskoop) requires moisture, and is therefore more susceptible in

the heat. Oak-mildew presents similar features. It remains to be
seen whether the foregoing observations apply to apple-mildew in

general, or only to certain varieties.
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Feyronel (6.). II marcitune amaro o marciniue del cuore delle

mele e delle pere. [Bitter or Core Rot of Apples and Pears.]

—

Boll, mensile delta R. Staz. di Patologia vegetode, ii, 1-4,

pp. 23-27, 3 figs., 1921.

Except in extreme cases the external appearance of the fruit is

quite normal. A longitudinal section, however, reveals a zone of

discoloured, soft, and bitter pulp round the ovary. In the early

stages the interior of the cells and the surface of the seeds are

covered with a cobweb-like growth, which is succeeded by a pul-

verulent efflorescence of a pale rose colour. Even the fibrous tissue

bordering the tube connecting the ovary with the calyx is affected

and the rot gradually spreads to the surrounding pulp, rendering it

quite unfit for food. The entire fruit finally mummifies.
The mycelium consists of hyaline hyphae, cylindrical, ramified,

septate, and containiiig an abundant plasma of oleose drops. These

hyphae form the web in the ovary, the rose-coloured efflorescence

of a later stage being produced by the conidial fructifications. The
latter consist of erect conidiophores, sub-cylindrical, septate, hyaline,

and terminating in a tuft of bicellular, ohovate, pale pink conidia.

The fungus is a connnon mould, Trichotheclnm roseuvi Link
(= Ce2Jhalothecium roseuTTi Cordsi),ordm&rily ionnd as a saprophyte

on dead vegetable matter. It is already known in America as the

agent of pink rot in apples previously attacked by FusicladiuTii

dendriticum. The mycelium of T. rosevm is unable to penetrate

the peel of sound fruit, and it is evident that the fungus enters the

pear by way of the calyx. In the case of the apple it would be

more accurate to describe the place of entry as the peduncular

sinus, from which the fungus arrives at the ovaries by way of the

fibrovascular bundles.

Probably the germination of the conidia and the entry of the

mycelium are facilitated by the practice of placing fruits of the

best varieties—which are the most subject to attack—on a level

space with the calycine sinus inverted. This promotes humidity

and allows any casual spores to germinate. The fruit should be

kept in a dry place, and arranged in rows, not heaps.

HuRD (Annie May). Seed Coat Injury and Viability of Seeds of

Wheat and Barley as Factors in Susceptibility to Molds and
Fungicides.—Journ. Agric. Res., xxi. pp. 99-122, pi. 13-23,

1921.

A study of some of the factors, especially the physical condition

of the seed-coat, which enable saprophytic fungi such as Fenicilliam

sp. and Rhizo^ms nigricans to attack the seed, and of the relation

of mechanical injuries sustained by the seed-coat to seed-treatment

injury. These two fungi were used as they were the two causing

most trouble in blotter germination in the laboratory. They were

not usually found on healthy unbroken seeds, but if the seed-coats

were broken over the endosperm, they were found invariably to be

badly attacked under non-sterile conditions of blotter germination.

An unbroken seed-coat was also found to protect against these

fungi in damp storage and in the soil. But infection of uninjured

seed was obtained by retarding germination by means of low
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temperatures, as, for instance, by keeping theui lor seven days at

10° C. and then removing them to a higher temperature. Even
when there is no mechanical break, death or injury of the seed-

coats from other causes, such as drying the seed after formalin

treatment, renders the seed susceptible to attack. When the seeds

are kept after treatment at a degree of humidity which prevents

the formation of paraformaldehyde by evaporation of the formalin

this injury ceases. Seed stored damp after treatment by 1 to 320
formaldehyde solution was uninjured, but if allowed to drj^ it

suffered serious injur}', especially from Rhizopus, under certain

conditions. Washing with water after treatment removes the

danger thus resulting from subsequent drying. Perfect seeds,

killed by boiling or by prolonged exposure to a saturated solution

of copper sulphate, were also attacked, except that Bhizoputs did

not attack those killed by the copper sulphate, PeniclUliun being
the active agent in this case. Inoculated seeds germinated in the

soil showed, when Penicillium was used, a normal germination
with uninjured seed-coats and when the injury was contined to the
region over the embryo, while when the coats were broken over the

endosperm germination was reduced and those seeds that germi-
nated gave weak seedlings with stunted roots and arrested growth.
Seed kept throughout at 10° C. escaped this injury. In stored

wheat injury from moulds depends on the same factors, but hu-
midity is of great importance. Feaicillium will only develop on
Mdieat stored at a humidity of at least 80 per cent., Aspergillvi<

requiring 70 per cent. These moulds develop more slowly on seed

treated with copper sulphate or formaldehyde, Penicilliurii being
especially sensitive to the latter. But the seed must not be allowed
to dry after formaldehyde treatment or else the latter must be re-

moved by washing.

The author holds that all seed injury from the recommended
copper-sulphate treatment for smuts is due to broken seed-coats.

The unbroken seed-coats are impenetrable (except after prolonged
exposures) by salts. Hence machine-threshed seed is more injured,

an examination showing that from 30 to 100 per cent, of such seed
have the seed-coats broken. If the injury is over the embryo, even
a five-minute dip in a 1 lb. to 40 gallons solution of copper sulphate
causes damage, but if over the endosperm only, a longer exposure is

required, damage being slight after an hour, or else a stronger

solution, damage being extreme with a saturated solution after an
hour. Seeds apparently unbroken are usually uninjured after six

hours in a saturated solution. Liming does not prevent extreme
injury when the seed-coats are badlj' broken, the copper sulphate
entering too rapidly to be neutralized. In slight injury, dipping
the seeds in lime is effective in neutralizing the copper sulphate
before it has time to penetrate.

No matter how extreme the seed-coat injurj' is, a ten-minutes'
dip in 1 to 320 formaldehyde solution (1 pint formaldehyde in 40
gallons water), followed by a ten-minutes' drain, causes no injury to

the embryo, and even twice this strength is harmless, provided
paraformaldehyde injury is avoided. 1 to 80 solution, however,
causes extreme injury when the seed-coats are broken over the
embryo, but this strength is never recommended. It is only when
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paraformaldehyde is allowed to form during the drying of the seed

that the ordinary strengths used can cause injury. If the seed is

not dried, but is sown moist in damp soil or kept in damp storage,

paraformaldehyde does not form and there is no injury. A perfect

seed-coat delays paraformaldehyde injurj^ but does not prevent it.

The greater susceptibility of barley to seed fungicides, especially

copper sulphate, than wheat appears to be due to the fact that the

barley kernel, in certain varieties at least, unlike wheat, has a

ragged hole where it has been broken from the rachis, and the coats

are weakened or injured at this point. When treated without

separating from the rachis little or no injury resulted. Varieties

differ in this respect, and the results do not always tally, so that

further work in this direction is re(]uired.

Grubb (N. H.). Tests of Fungicides on Apple Trees. — Joii rn . of

Pomology, ii, 2, pp. 93-114, 1 fig., 19:21.

Experiments carried out at the East Mailing Research Station to

test the comparative values of different fungicides applied to apple

trees showed that Bordeaux mixture (8-8-100) was more effective

against scab {Ventvria iiiaequalis) than lime-sulphur. A certain

reduction in the value of the fruit is caused by ' Bordeaux injury
'

or ' russeting ', but this is counterbalanced by the heavier crop of

the spraj'ed trees. Ammonium polysulphide was slightly less

eft'ectiv^e than lime-sulphur as a scab fungicide, but greatly increased

the yield. As regards ' spreaders ', Saponin and Saponex failed

to improve ordinary lime-sulphur in the case of scab, but increased

its effectiveness against mildew {Podoi<[>haera levcotrivha). Lead
arsenate proved of considerable value when added to lime-sulphur

in the treatment of scab, but appeared to reduce its effects against

mildew. The best fungicide against mildew of all those tested was
ammonium polysulphide with soap, while Bordeaux was the least

useful. The series of experiments on canker is not yet complete,

besides which only two varieties, Worcester and Grieve, were
sufficiently affected to necessitate a trial ; but it is certain that

spraying reduces to less than one-fifth the new bud infections

caused by the presence of an old spore-producing infection. Summer
spraying is likely to improve the keeping quality of the fruit by
reducing the attacks of brown rot (ScUrothiia frudigena).

SCHAFFNIT (E.). Eiweisserdalkaliverbindnngen als Znsatzstoffe

far Bekampfangsmittel zur Erhohung des Haftvermogens.
[Compounds of Albumen and Alkaline Earths for admixture
in Fungicides and Insecticides, with a view to increasing the

adhesion of the latter.]

—

ZeiUchr. fur Pflanzeulcr., xxxi, 1-2,

pp. 19-22, 1921.

The author is of opinion that the substances used hitherto for

increasing the adhesion of spraying mixtures, such as resin-oil soap,

molasses, &c., being soluble in water and consequently washed
away by rain, are unsuitable. Soap solutions are .known, besides,

to impair the functions of the leaves and to delay or even prevent

the development of flowers and fruits.

An ideal adhesive substance for spray fluids should satisfy the
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following desiderata: (1) the spray fluid should be fixed by the

adhesive substance on the leaves so firmly as not to be washed

away by rainfall, (2) the adhesive substance should possess the

property of becoming insoluble after it has been sprayed on the

surface of the leaves, (3) it should not interfere with the assimila-

tory functions and the development of the plants treated.

The property mentioned under (2) is to be looked for am«jng

colloidal substances, and more especially in the group of albumens,

glolnilins, proteins, &c., when they are in certain chemical combina-

tions. Trials made by Perraud with dried blood and albumen
powder (probably dried white of egg) have shown that these sub-

.stances remain soluble after dr3'ing on the leaves and are washcl
away by rain ; they are therefore not used in general practice. On
tiie other hand, certain albuminous substances have the property •

•!'

forming with alkaline earths, such as lime for instance, compoun'i>

which are at first soluble in water, but which, after desiccati<3n.

become insoluble ; compounds with barium salts are even K-^>-

soluble than those with lime.

Trials were made in this direction with compounds of albuiuin-

ous substances and alkaline earths, and it was found that casein

and lime compounds were excellent as adhesive admixtures an<l

satisfied all the above-mentioned requirements.

The casein is obtained either through natural souring <jr by
artificial coagulation with hydrochloric acid, acetic acid, or rennet :

the milk albumen is then washed in water, freed of fats, and <lried.

On being mixed with an alkaline earth and diluted with water it

gives a slimy mass which is then added to the spraj'ing liquid. Th"
author gives the following formula as an example : 20 gui. of cast-iu

reduced to a( u.st-like powder is mixed in a mortar with about 5 gm.
of strongly 1 nrnt quicklime ; 150-200 c.c. of water are then slowly

added, and tlie whole is allowed to ^tand for half an hour, when a

thick slimy mass is obtained. 'L'nis mass is diluted with more water
to a liquid state and is then poured into 100 lit. of Schweinfurter
green or Bordeaux mixture, and the whole is well stirreil. Tiie

addition of this adhesive substance secures also a much finer dis-

triViution of Bordeaux and other mixtures over the leaves.

A series of experiments was undertaken to determine the (juanti-

ties of copper and arsenic still adhering to the leaves of treated

plants after the lapse of a certain time. They showed that the u^e

of the adhesive substance added to liquid .sprays in some cases more
than doubled this quantity, while in a case where the adhesive
substance was added in a powdered state to colloidal copper prepara-
tions, the quantity of the control found on the leaves, treated while
wet with dew, was even trebled.

The present high prices of casein exclude the possibility of using
it on a large scale in practice, and the author is now looking for a

substance possessing the same properties as casein, but more economi-
cally practicable. If he succeeds, he believes that the cost of treat-

ment can be reduced by using weaker preparations and by doing
away with the necessity of frequently repeated treatments. Besides,

by adding the adhesive substance in a powdered state to dusts, it

will be possible to investigate more closely the value of the latter

as compared with liquid spraying ; the development of dusting has
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been checked so far by the fact that the fungicide is too easily

washed off by rain to act efficiently.

Thurston (H. W., Jr.). A Note on the Corrosive Sublimate
Treatment for the Control of Rblzoctonia.—Phytopath., xi,

pp. 150-151, 1921.

A table is presented giving the percentage of sclerotia viable

after various treatments with HgClg. A solution 1 : 1,000 was
found to kill all sclerotia in five minutes, and a 1 : 2,500 solution

killed all in two hours. Greater dilutions or shorter treatments

than those mentioned usually allowed some growth of the sclerotia.

VoGT (E.). Ein nener Schwefelapparat. [A new apparatus for

applying sulphur.]—Nachrichteahlatt fiXr den deutschen Pflan-
zenschutzdienst, 1-4, p. 29, 1921.

At present there are two methods of sulphur treatment. In the

older widely spread method sublimed sulphur (' flowers of sulphur ')

is dusted on with bellows, while the more recent method is based
on the use of the so-called colloidal sulphur (' Gel-sulphur '), the

extremely fine particles of which remain in suspension in water
long enough to allow of it being sprayed in a liquid mixture. Both
methods are devised to cover the plants treated with the thinnest

possible uniform coating of sulphur so as to obtain the best results

with a minimum quantity of sulphur. From this point of view, the
liquid spraying is unquestionably superior to the dusting, and will

wholly supplant the latter if a method can be found of treating the

plants both with sulphur and copper preparations in one and the

same spraying.

Trials have recently been started with a third method of using
sulphur, wliich deserves some attention owing to the great advan-
tages it presents. It was demonstrated by its inventor, Dr. Rupprecht.
in August 1921 in Munich and Dahlem, in the presence of the
representatives of the Department for the Protection of Plants.

The very handy and light apparatus works, according to the
inventor, as follows : 300 gm. of pure roll sulphur (stick sulphur)
contained in a small iron pan is liquefied and brought to the boiling

point (448° C.) on a spirit lamp, which heats at the same time a
circular copper boiler containing 400 gm. of water; the strongly

superheated steam of the latter is forced under high pressure

through the boiling sulphur and vaporizes it into small mist-like

drops. In consequence of the sudden cooling in the open air, the
little drops of sulphur do not harden immediately, but preserve
for several hours their liquid form (plastic sulphur) ; they possess

in this state a high degree of adhesion, not otherwise common to

sulphur. The use of the apparatus is simple and does not present
any danger. No injurious gases are formed during the process,

though it is possible to obtain any quantity of sulphur dioxide by
lighting the stream of sulphur vapour. Seeing that the drops of

the sulphur cloud are only a few thousandths of a millimeter in

diameter, the quantity of sulphur used is exceedingly small. A
few grammes of sulphur are quite enough to fill an average green-

house with clouds of sulphur, which in a very short time cover all
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free surfaces, such as leaves, tables, window-panes, &c., with a very

thin film-like coating of sulph t, which is so adhesive that a strong

stream of water from a hose cannot remove it from the glass panes.

But along with its great advantages this method, as described

above, has faults which must limit its use in vineyards and orchards.

While the apparatus gives excellent results in closed spaces such as

greenhouses, it can be successfully used in the open air in calm

weather only. A weak current of air is sufiicient to blow away the

sulphur cloud and render its action at least very doubtful. The
makers of the apparatus claim to have constructed meanwhile a

new model which works better.

A practical introduction of the method would undoubtedly bring

about a complete transformation of sulphur treatments as used in

vineyards. While it is now necessary to treat each plant individu-

ally with the dusting machine or sprayer, it would be quite enough

to place a few of the new machines in a vineyard, or to carry one

slowly from spot to spot, in order to envelop the whole vineyard in

a cloud of sulphur on a windless day. It would not cause a larger

consumption of sulphur owing to its fine pulverization. Further

trials on a large scale are needed to show whether this new method
can be used in practice and what results are obtained.

Stevens (F. L.). The Relation of Plant Pathology to Human
Welfare.—American Journ. of Botany, viii, 6, pp. 315-322,

1921.

The losses due to plant diseases in the United States alone, for the

year 1919, are given as follows in the Plant Disease Survey
Reports

:

For the five leading cereals 482,695,000 bushels.

For Potatoes 86,997,000 bushels.

For Tomatoes 307,168,000 bushels.

For Sweet Potatoes 58,841,000 bushels (more

than half the crop).

Crops of world-wide interest are sometimes destroyed ; e. g. the

Coffee rust destroyed 272,000 acres in Ceylon in a short time.

20,000 acres of bananas planted in Panama had to be abandoned as

a result of Banana wilt, thus rendering useless large railway con-

nexions. The Chestnut bark disease caused a loss of $25,000,000

from 1904 to 1911, and will cause much more as it invades the

Appalachians. Land values may be seriously depreciated, as when
a farm in the Tobacco Belt becomes infected with Tobacco wilt.

Even after harvest the destruction continues during transportation

and storage ; an annual los:- of thirty million dollars is said to

occur in the United States 1 tween the field and the consumer.
That diseases ave more t iimon now than formerly is due to

tlie iucrcabed facility of transportation between countries and the

t;reater congestion of crops within countries.

Plant pathology, which originated barely half a century ago, now
ab.'- jcb, large federal and state grants, and the question arises what
jturn it makes. Its achievoi-ients fall under several general

heavli? ;;S : protective applications , sprays and dusts ; excision ; seed
"'

'-P general sanitation, leading to diminution of infective
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material ; breeding for disease resistance ; modification of agricul-

tural practice ; and quarantine restrictions.

With the exception of breeding, the great advances have all been

made by strictly scientific investigation, and not by empirical

methods, and the recent discoveries in Mendelism are of most value

when the low acreage value of the crop precludes expensive

methods.

To quote a few illustrations of utility : cereal steeps (costing three

cents an acre) eliminate certain smuts ; if universally practised, one

state could save 7,000,000 bushels of oats. One spraying of Peach

curl may be worth $400 an acre. By early extermination, Coffee

rust, found in 1902, was eliminated from Porto Rico, and the coffee

plantations of America saved from it. Rice smut was similarly

cleared out of South Carolina in 1898. Florida expended §1,500,000,

and has completely exterminated Citrus canker, after it was well

started ; the annual value of the crop is $50,000,000.

Greater benefits will be derived as the science advances. Many
great problems still exist that will only yield to patient, scholarly

attack. By their intricacy they demand more concentration, better

equipment, and longer periods of research than of old, in a word,

greater specialization, often necessarily accompanied by co-operation

of workers in different branches. A division of labour is also

developing, and rightly, between the many aspects of plant disease

investigation and control: research, extension (propaganda), testing

of fungicides, surveys of disease, seed certification, quarantine

control, and the like.

Pathology should come into closer co-operation with the other

branches of botany and, indeed, with the other sciences. Botany is

less of a power than she should be because, unlike chemistry, she

has not maintained her unity : each useful offspring has gone far

from the maternal influence. Integration of the various phases of

botany rather than further disintegration is to be desired. The
ranks of fundamental botany are in danger of depletion with the

numerous temptations in the applied field. The individual worker,

such as is most likely to be found in academic surroundings, willing

to devote a lifetime to the development of his field, requires to be

encouraged. The workers in Government institutions are under
certain obvious disadvantages. Sir A. D. Hall is quoted as saying

that ' a government is unfitted by its very nature to conduct funda-

mental research', and the author emphasizes the danger of the

pressure for immediate results and the limitations of the ' project

system ' under existing conditions. The foundations of pathology
require to be added to, and its structure buttressed by the isolated

worker fired with enthusiasm.

Salmon (E. S.) & Wormald (H.). Varietal Resistance to Ameri-
can Gooseberry Mildew in Bed Cnrrants.—Gardenerii Chron.,

Ixx, p. 47, 1 fig., 1921.

Certain varieties of red currants in the fruit plantations of Wye
College, Kent, were found to be attacked by this mildew after a
very virulent epidemic on gooseberries. On June 26 the mildew
was observed on young shoots of red currants, interplanted with
Allington Pippin apples. The leaves were somewhat curled, show-
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ing large white powdery patches on the under surface. Further

examination revealed the brown scurfy patches of the perithecial

stage on the leaves, the young stem, and the green berries.

The border in which the attack occurred was mainly planted

with Fay's Prolific, but the affected bushes did not belong to this

variety, being ' rogues ' of various types—probably Raby Castle

was among them. In another part of the plantation a block of

Raby Castle bushes adjoining Fay's Prolific was attacked, while the

latter remained immune. These instances afibrd sufficient evidence

of the resistance of Fay's Prolific to the disease in question.

The economic importance of the occurrence of Gooseberry Mildew
on red currants lies in the hibernation of the ascospores on the

leaves, whereas in the gooseberry it is usually confined to the stem.

Early outbreaks of mildew on gooseberry bushes may therefore be

due to the presence in the soil of spores carried there on red currant

leaves. Affected shoots of red currant should be burnt before the

leaves fall.

Brooks (F. T). The Inheritance of Disease-Resistance in Plants.—Trans. Brit. Mycol. Sjc, vii, pp. 71-78, 1921.

The writer gives a summary of the knowledge of the inheritance

of disease-resistance in plants, quoting data from Biffen and from
unpublished work by Armstrong, which indicate that resistance of

wheat to Puccinia glumarum is a Mendelian recessive character.

Resistance of wheat to Erydphe graminis, on the other hand, is

found by Armstrong to be a dominant character.

Gaget (J.). La Deg^nerescence de la Fomme de Terre.—Journal
d'Agric. Pratique, N.S., xxxv, 16, pp. 316-318, 1921.

The author attributes Mosaic and Leaf-curl principally to the

punctures of insects. Bacteria may also gain admission to the

plant in wounds caused by insect punctures.

Foiix (E.). Degen6rescence de la Fomme de Terre.—Gomptes
Rendus de I'Acad, d'Agriculture de France, vii, 18, pp. 432-434,
1921.

Tubers of potatoes submitted for examination by M, Gaget appear
to be infected with a disease quite distinct from Mosaic or Leaf-

curl. They show traces of the presence of insects, and it is pro-

bable that the unhealthy appearance of the eyes, which are black
or brown in colour, is due to their innumerable punctures. The
tubers which give rise to plants attacked by Mosaic or Leaf-curl

are comparatively healthy in appearance, so much so that it is

almost impossible to distinguish them in the early stages. Sections

of the eyes of the tubers submitted for investigation reveal the

existence of separate cellules, usually situated in the epidermic and
cortical parenchyma, but sometimes also in the central cylinder.

The bast is not more frequently attacked than the other tissues.

It will be evident that this disease does not correspond with
Leptonecrosis, which, according to Quanjer, always accompanies
Leaf-curl, and the investigation of its origin should be continued.
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Line (J.). A Note on the Biology of the Crown-Gall Fungus of
Lucerne.—Proc. Cavihridge Fhil. Soc, xx, 3, pp. 360-365,
7 figs., 192L

The author's investigations have led to results substantial!}^ in

agreement with those of Jones and Drechsler (Joura. Agric. Res.,

XX, 4, p. 295, 1920). Masses of wart-like tissue are found on the
diseased plants at about the level of the soil. They may be six

inches in width, but rarely extend deeper than one inch below the
surface of the ground.
When cut across, these masses show dark-brown areas, the spore

cavities among the white tissue composing the gall giving a marbled
appearance. The name ' marbled gall ' has been suggested to dis-

tinguish this type from th^ true bacterial crown gall. The disease

is said to be fairly common on lucerne in certain districts west of

the Rocky Mountains ; in England it has so far been reported only
from three localities ; Kent, Bedfoi'dshire, and the vicinity of Cam-
bridge. It is, however, probably often overlooked, as the galls are
not easily observed until the plant is removed from the soil. In
hot weather normal shoots developing close to the galls may turn
yellow and wilt, and thus it is sometimes possible to detect infected

plants.

The mature spores are globular, flattened at one pole, 30 x 45 /z,

with a very brittle wall nearly 2 /z thick, of a rich golden-
brown colour and lined with a thin hyaline membrane. Only
a small percentage of spores could be induced to germinate, the
process being effected most easily with spores obtained from galls

which had rotted owing to the action of fungi (Fusarium sp.) or
bacteria. The development of external sporangia as described by
C. E. Scott {Science, N. S., 1340, pp. 225-226, 1920) was not
observed.

Apparently the zoospores can only penetrate the host at points
where the tissues are inadequately protected by cuticle or cork.
The most common starting-points of natural galls are the adventi-
tious buds arising in succession from the woody rootstock of the

c
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lucerne plant. These buds consist of a small axis and a number of

leaf rudiments. The zoospores seem to penetrate between the

outer scale leaves and to enter the cells of the young leaves and of

the growing point. This penetration stimulates the host to in-

creased local cell-division. An extensive branching vascular system
develops with the gall in direct communication with that of the

host stem ; the galls are thus hypertrophied buds or parts of buds.

They are first visible as minute, white, shining projections from
the rootstock or a bud.

The fungus spreads radially into the host tissues from each point

of infection. Active living hyphae are found only in the peripheral

regions, the older portions of the gall being occupied by developing
resting spores and degenerate mycelium.
A detailed description follows of the development of the fungus.

No trace of the plasmodial stage described by Wilson {Bot Gaz.,

Ixx, 1, pp. 51-68, 1920) was observed. In England the only host

plant is Medicago sativa. Attempts to infect M. faljcata and M.
lupulina have failed. The most usual time of infection is from
September to February.

MiEGE (E) Note preliminaire sur les principales maladies
cryptogamiques observees an Maroc. [Preliminary Note on
the principal Cryptogamic diseases observed in Morocco.]

—

Bull. Soc. de Path. Veg. de France, viii, 1, pp. 37-40, 1921.

Generally speaking, there is not a very large number of fungous
diseases, apart from rusts and smuts, at present on record in

Morocco.

Uredineae. The rusts attack many plants, especially cereals,

which are extensively cultivated. Puccinia graminis and P.
glumaruin are of frequent occurrence on all species and varieties

of wheat. Triticum dui^in appears somewhat less susceptible

than T. sativum or vulgare, but there is little difierence between
Hordeum tetrastichum and H. distichum as regards resistance.

Puccinia rtiaydis occurs on maize, while the species of Oxalis,
especially 0. cernua, are attacked by a rust which certain

authorities regard as the aecidial stage of P. maydis. P. malva-
cearum is also of frequent occurrence. The Uromyces are often
found : U. -pisi-sativi on peas and vetch, U. fahae on beans, TJ.

appendiculatv.s on haricots, TJ. anthyllidis on lupins, &c. Flax is

attacked by Melcnnjjsora lini, and roses by Phragmidium sub-
corticium ; but the damage caused by these parasites is not very
extensive. Rusts occur also on Ricinus and Euphorhia.

UsTiLAGiNEAE. Smuts, particularly on the coast, are widely
diffused among cereals. In 1920 certain species of soft wheat
were infected by Ustilago tritici to the extent of 25 per cent.

Barley is attacked by Ustilago nuda and U. hordei, the first form
being of more general occurrence. U. maydis is more rare, and
occurs principally on the female inflorescences, though it is also
found in the axils of leaves in the form of large tumours. Sorghum
is relatively free. U. cynodontis has been observed on Cynodon
dactylon. Tilletia is infrequent, though T, tritifii (probably) has
been observed on hard wheat.

Peronospoe.\ceae. The potato is attacked by Phytojjthora in-
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festans, but the ravages of this disease are much less than in

France. It is more liable to a disease characterized by wide,

brown, well-marked spots appearing on the terminal leaflets, and
doubtless caused by a Sporidesmium.

Chytridiaceae. The only fungus belonging to this group

actually observed is Asterocystis radicis on flax.

Sphaeropsidaceae. Anthracnose (Ascochyta pisi) occurs on

a certain number of Leguminosae.
Melanx'ONIAcea.e. Anthracnose of clover (Gloeosporium can II-

vorum) was observed in 1920 on wild clover.

Agaricaceae. Armillaria mellea occurs everywhere in abun-

dantly irrigated or fertilized places.

Bacterial Diseases occur chiefly on shrubs, especially olives

and almonds, which develop tumours more or less severely. In

1920 wallflowers were attacked.

Mildew and oidium are found on the vine, but the indigenous

varieties are remarkably resistant, and the damage to the young
European species is not extensive.

Undetermined Diseases. Beans, peas, chick-peas, &e., have
been attacked in various districts by a disease which is 'causing

serious damage. It is specially apt to invade the collar and the

base of the stems, but may descend to the tap-root and affect the

aerial system. The latter exhibits wine-coloured or brown spots,

and finally cracks and dries up, causing the death of the plant.

'

Another disease has been recently observed on potatoes, but not

yet identified.

Whitehead (T.). On the Life-history and Morphology of Urocystis
Cepnlae—Trans. Brit. Mycol. Soc, vii, pp. 65-71, 1 pi., 1921.

The history of the disease, which has only recently been found
in Great Britain, is given, together with a description of its

characters and the microscopic details of the parasite. The author
confirms Thaxter's observation that the sporidia are borne laterally

along the promycelium. Under certain conditions they multiply

by budding. Conjugation was not observed. Histological observa-

tions on the growth of the fungus in the host plant and of the

development of chlamydospores are given. Infection is believed

to take place at the region of the collar. A bibliography is

appended.

Thurston, Jr. (H, W.) & Orton (C. R.). A Phytophthora Parasitic

on Teonj.— Science, N.S., liv, pp. 170-171, 1921.

Phytophthora has apparently not hitherto been met with on this

host. The disease was manifest as a necrotic condition of the
bud, involving the surrounding leaves and stem. The symptoms
are similar to those caused by Botrytis, but the infected areas are
darker. Xo evidence of external fruiting of the parasite was
found, but pure cultures were readily made from diseased tissues.

Inoculations were successful lioth with and without wounding the
host. The characteristic symptoms appear in from three to six

days. Zoosporangia are produced in abundance, and measure
16-7-22-3 X 20-4-29-7 /z. P. thcdictri would appear to be its closest
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relative so far as hosts are concerned, but the sporangia are some-

what broader. Oospores were not observed.

Arthur (J. C). Origin of Potato Rust.

—

Science, N. S., liii, pp. 228-

229, 192].

In an earUer note {ifnd. li, p. 246, 1920) attention was called to

the danger of the introduction of the rusts of potato (Puccinia

'pittieriona) and ground-nut {Puccinia arachiclis) to the United

States. The latter has since been reported in Florida, but all vestige

of it was at once destroyed. In 1918 the potato rust was very severe

in the Experiment Station at Ambato, Ecuador, and even worse on

tomatoes. This is the tlrst record in S. America, the previous

known locality being only the highlands of Costa Rica on the

potato alone. It was less severe at Ambato in 1919. The sugges-

tion is made that it must have come from some wild host, native to

both Ecuador and Costa Rica, there having been no importation of

seed from Costa Rica to Ambato on which it can have come.

Abelardo Pachano (in Bol. cle Agric, Qviata Noriiud, 'i

pp. 7-12, 1920) described and figured the above rust as it occurred

at Ambato.

Blf^BY (G. R.). The Co-operative Potato Spraying Project. Pro-
gress Report for 1918, 1919, and 1920.—Phytopath., xi,

4, pp. 178-193, 1921.

Summary statements of the status of the application of fungi-

cides to potatoes in each state and province of the United States

and Canada. Certain workers provided new data. The use of

Bordeaux mixture is necessary in the North-Eastern states and in

Eastern Canada. Its use pays also in Pennsylvania, and evidently

in the north central areas, including Ontario, Michigan, Wisconsin,

and Minnesota.

Bordeaux mixture appeared to be of little value in Kansas and
Arkansas. In certain regions it pays to spray late potatoes, or

certain varieties, or to use combination insecticides and fungicides.

Copper dusts as developed by Sanders in Canada appear promising.

For many areas of North America the value of fungicides for

potatoes is as yet uncertain.

Weimer (J. L.) &: Harter (L. L.). Glucose as a Source of Carbon
for certain Sweet-Potato Storage-rot Fungi.

—

Journ. Agric.

Res., xxi, 4, pp. 189-208, 1921.

The following is the author's summary :

Eight fungi

—

Fusariuvi o.cuminatuTn, Diplodia tubericola,

Rhizopvs tritici. Mucor racemosu!<, Sclerotiuvi bataticola, Peni-
cillium sp., Botrytis ci nerea, and S^^haeronemajimbriatum—which
cause decay of sweet-potatoes in storage, were grown at a constant
temperature of 28° C. on a modification of Czapek's nutrient solu-

tion, with ilifterent amounts of glucose as a source of carbon. All

these fungi, except S. jinibriatii'm, utilized glucose in considerable
amounts.

The 'lifFerent fungi varied greatly in the amount of glucose they
actually consumed at the same concentration. In general, the
greatest consumption was in the weaker solution (10 per cent.), and
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decreased progressively with the increase of the concentration.

With two exceptions all the organisms grew in solutions containing

from 42 to 50 per cent, glucose. Penicilliv/ni sp. alone grew in a

58 per cent, solution.

A great variation was found among the different fungi in the

amount of dry material that was produced at the same concentra-

tion. The concentration on which the greatest yield of fungous

material was produced by a certain organism was not necessarily

the optimum concentration for any of the other fungi.

The different organisms varied greatly in the amount of glucose

required to produce 1 gm. of dry weight. Likewise the amount
required to produce 1 gm. of dry weight of the same fungus differed/

with the concentration of the solution.

The ' economic coefficient ' [the author, following Pfeffer, uses this

term for the numei'ical relation between the sugar consumed and

the dry weight of the substance formed] was found to be much
higher in many cases than that given by Kunstmann and Ono ; the

maximum of 28-88 and the minimum of 1-44 being reached by
Mucor raceinosns on a 30 and 50 per cent, solution respectively.

The highest ' economic coefficient ' for some fungi was on the weaker
solutions. For other organisms, however, the order was reversed.

Some of the organisms—namely, Fusarium acumiaatum, Sclero-

tluni bataticola, and Sphaeronema jiinhriatum— had little or no
influence on the hydrogen-ion concentration. Rhizopv.s tritlcl,

Dlplodia t'ubericola, Mucor raceriiosus, Penicillkim sp., and Botrytls

cinerea, on the other hand, increased perceptibly the acidity of

the solution.

All of the fungi studied grew in solutions with a maximum osmo-

tic pressure varying from 81-33 to 101-46 atmospheres. Fusarium
acuminatu7)i and Mucor racemosus increased the concentration,

whereas the other fungi in general decreased it. In a few cases

where a considerable amount of sugar was consumed the concentra-

tion was actually increased. In general, the decrease in the osmotic

concentration was not in proportion to the sugar consumed, so that

it is possible that compounds such as organic acids, alcohol, Arc.

were formed from the sugar which would themselves influence the

osmotic concentration.

Weimer (J. L.) &HarTER (L. L.). Respiration and Carbohydrate
Changes produced in Sweet-Potatoes by Rhizopus tritici.—
Journ. Agric. Res., xxi, 9, pp. 627-635, 1921.

Experiments were carried out to determine the relative amount
of COo given off from the two halves of the same sweet-potato, one

of which was rotted by Rhizopus tritici, and also the final differ-

ences in starch, cane-sugar, and reducing sugar content in the two
halves.

It was found that the decayed half gave off 6-3 to 7-8 times as

much CO2 as the healthy, decay being usually completed in three

days.

There was less starch, total sugars, and cane-sugar in the decayed

portion at the end of the experiment than in the healthy. Reducing
sugars were decreased in two experiments and increased in two.

Other investigations have shown that glucose is readily utilized
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by the fungus, and cane-sugar, by itself, sparingly or not at all.

Even boiled starch is a better source of carbon than cane-sugar.

Raw starch can be hydrolysed to some extent by the fungus. The
latter seems capable' of maintaining a fairly constant supply of

reducing sugars obtained from cane-sugar and starch ; but glucose

must be present before cane-sugar can be absorbed, as when the

latter' alone is present the growth of the fungus is slight, and it is

probable that it does not produce sufficient acid to invert the cane-

sugar.

It is thought probable that the increased acidity caused by the

growth of the fungus in the sweet-potato causes the inversion of

some of the cane-sugar and permits the use of the resulting reduc-

ing sugars by the fungus. It will then depend on the amount of

growth and activity of the latter whether an excess or a deficiency

of reducing sugar is found at the end. The total quantity of carbo-

hydrates lost was greater than that accounted for in the COg
produced, and some was therefore apparently used in the building

up of the fungus and in the formation of acids, alcohol. &c.

Weimer (J. L.) & Harter (L. L.). Wound Cork Formation in the

Sweet-Potato.—Jourii. Agric. Res., xxi, 9, pp. 637-648, 1921.

Sweet-potatoes develop a cork layer over wounded areas under
moist conditions, and a hard surface layer under dry conditions.

The healed surface in either of these cases forms a fairly good
barrier against infection by micro-organisms.

In potatoes that have been in storage for about two months
periderm formation was most rapid at a temperature of 33° C, a
cork layer being evident in four days, whereas at 31° C. it was
first visible in eight days, and at 19-5° C. in eleven days. The
relative humidit}'- in these experiments was 95 to 96. Exposure to

dry air checks cork formation, but the hard dry surface covering
which develops under these conditions was sufficient to prevent
artificial infection by Rhizopus tritici. The latter is the usual method
of healing under storage-house conditions, as the air is kept dry.

Palm (B.). Slijmziekte in een Rubberplant. [Slime Disease in

a Rubber Plant].

—

Teysiiiannia, xxxii, 1, pp. 31-33, 1 fig.,

19.21.

Bacterial diseases have long been known to attack various plants
belonging to the Euphorbiaceae, e. g. Ricinus communis, Acalypha,
Phyllanthus, and Codiaeum, iDut until lately had not been
observed on any plant actually producing rubber. The Botanical
Garden of Buitenzorg (Java) contains a certain number of Manihot
plants of various species, one of which, M. glazlovii (Ceara rubber),

produces an abundance of seeds. These are scattered broadcast by
birds, and it has recently been discovered that most of the seed-
lings thus propagated show symptoms of bacterial disease. The
atiected leaves have a limp appearance during the day, though in

the earlj^ stages they recover towards evening. Gradually, how-
ever, the leaves dry up, beginning at the tips, and this causes a
greyish discoloration of the lobes, which finally spreads over the
entire surface. It is noteworthy that the stem of the plant remains
firm and healthy. Examination showed that the wood vessels were
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seriously affected both in the stem and root, even in acfunpanitively
early stage of the disease, bacteria being present in masses.

There appears to be no doubt tliat the disease is due to Bacillus
solamicearum E. F. Smith. Cultures of the bacteria from the
diseased Maaihot plants were obtained on sterile potato, the colonies
assuming the grey to jet-black colour characteristic of B. sulana-
cearum. Tomatoes artificially inoculated with the bacteria from
the Manihot plants exhibited the typical symptoms of bacterial

disease. Considering the close relationship between McniJiot and
Hev'ea, the latter is likely to be attacked b}- the same disease.

SiMMONDS (H. W.). A Bacterial Disease of Para Rubber.—Agric.
Circular (Dept. of Agric, Fiji), ii, 3, p. 45, 19.21.

In a plantation of Hevea rubber in the Navua district two trees

not far from one another were found in a verj^ diseased condition.

The renewed bark was rough and discoloured, shot-hole borers
had attacked this diseased area, and latex was flowing freely from
their borings, about half a pound having collected at the foot of one
tree. In the other, a big mass of latex, forming between the cortex
and the cambium, had forced them apart. The bark in both cases

showed a reddish-brown stain, which in one tree had also affected

the cambium, whilst a slightly sour smell seemed to be present.

No mycelium was found, but the Government Ijacteriologist,

Dr. Carment, whose report is attached, found bacteria present which
were cultured. The organism was a short rod. motile, and with no
evidence of spore-formation.

The disease, which has been present in Fiji for many years, does
not appear to be highly infective, but is probably carried from one
tree to another by the tapping tools of the coolies. If observed
early, and tapping be suspended, and the bark scraped and painted
with a strong disinfectant, there should be a fair prospect of saving
the tree.

HoERNER (G. R.). Germination of Aeciospores, Urediniospores,
and Teliospores of Fuccinia Coronata.—Buton. Gaz., Ixxii, 3,

pp. 172-177. 19:21.

The author .summarizes as follows the results of a series of ex-

periments connected with the spore germination of Crown Rust of

oats:

Aeciospores from herbarium .specimens of Rhjiniitus were not
viable after a period of 167 days from date of collection. Uredinio-
spores from herbarium .specimens of Avena saliva proved to be
viable as long as S7 days after date of collection. Unprotected
urediniospores lost their viability within 2:2 days, with a minimum
temperature during this period of 27^ F., and a maximum of 42° F.

When afforded protection with a temperature range similar to the
unprotected, these spores remained viable as long as 44 days. Ex-
posed to light, viability of urediniospores was lost within 23 days,
during which period the maximum temperature was 86° F.,and the
minimum 2i)° F. Kept in the dark, urediniospores at similar

temperatures to those exposed to light remained viable as long as

79 days. Urediniospores germinated at a temperature as low as
7° C, witli an optimum of 18° C., and a maximum of 32° C. Telio-
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spores developed on oat seedlings in the greenhouse and not afforded

a period of overwintering did not germinate. Previous to over-

wintering, and as late in the spring as May 2, teliospoies developed

in the field were incapable of germination.

BaUDYS (E.). Die Sporen der Getreidebrandpilze sind nicht giftig.

[The spores of Grain Smuts are not poisonous.]

—

Zeitschr. filr

Fjianzenkr., xxxi, 1-2, pp. 24-27, 1921.

The writer conducted a number of experiments both on animals

and on himself with a view to ascertaining whether the spores of

TiUetia triticl had any injurious eflects.

Poultry fed on smutted grain throve and gained in weight, while

mice and rabbits also flourished on the same diet.

No ill effects were experienced by the writer, who thei-efore con-

cludes that the reports of harm caused by the consumption of

infected bread are much exaggerated. The fatal effects consequent

on the consumption by animals of grass attacked by Ustilago

longissinia are due, not to the spores themselves, but to the gluco-

sides contained in the grass.

Lee (H. a.) & Medalla (M. G.). Leaf Stripe Disease ©f Sugar-
cane in the Philippines.—Science, N. S., liv, pp. 274-275,
1921.

Early in 1920 the writers' attention was drawn to the presence
in the Philippines of diseased varieties of sugar-cane imported from
Formosa. Periodical inspections were made, and in April, after

ratooning, numerous cases of etiolation were observed. The light-

coloured plants were very conspicuous and could be seen from a
considerable distance.

On the lower surface of affected leaves a species of Sclerospora,

whicli was not present in the surrounding fields of native cane, was
abundant. According to Dr. W. H. Weston (Philippine Downy
Mildew of Maize. Journ. Agric. Res., xiv, 3, p. 97), the morphology
of Sclerosijora ijliilqipiaensis Weston is almost identical with that
of S. so.ccliari Miyake. He observed no case, however, of native
varieties of sugar-cane becoming infected with the maize mildew,
even when growing in close proximity to the diseased maize plants.

He was, moreover, unable to cross-inoculate >!>'. fjliilippiaensis from
maize to sugar-cane. Thus the evidence clearly points to the im-
portation of sugar-cane downy mildew, S. so.cclairi T. Miyake, from
Formosa.

Measures have been taken to plough up the affected field, burn
the stubble, and fallow the land. Steps to trace seed-cane which
originated in the affected field are also in progi'ess, and the eradica-
tion of the disease may be possible. The present note is intended
to emphasize the nt-cessitj- of a rigid enforcement of the plant
quarantine regulations.

BoVELL (.J. R.). Report on the Dept. of Agric, Barbados, 1918-19.
Fungus Diseases. Pp. 26-27, 1921.

The sugar-cane was the principal crop to suffer from fungous
iliseases. of which tlie following occurred : Manismius sacchari
(Root Fungus), probably- due to the adhesion of the fungus to cut-
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tings used for planting purposes, or to excessive ratooning. Himan-
tia stdlifera (Stellate Crystal Root Fungus)—this was much in

evidence in a field of second ratoons in the red soil district. The
treatment recommended was the application of lime and the plant-

ing of a leguminous crop as a green dressing. Colletotrlchuni

fcucatum (Red Rot) occurred as usual on Bourbon canes at Dodds.

Thielaviopsis paradoxa (Pine-Apple Fungus)—a large percentage

of the sugar-cane cuttings which failed to germinate were attacked

by this fungus. Only healthy cuttings treated with Bordeaux

mixture should be used for planting. Gercospora vaginae (Fungus

of the leaf-sheath)—this was greatly in evidence, and the disease

was aggravated by the use of infected cuttings.

Sugar-Cane Industry of British Guiana.—Agric. News (Barbados),

XX, p. 279, 1921.

In a summary of a Report on the Agricultural Conditions of the

Sugar Industry in British Guiana, Mr. J. Crabtree, Superintendent

of the British Guiana Sugar Planters' Experiment Stations, is quoted

as stating that conditions with respect to fungous diseases are at

present satisfactory, the only one of any seriousness being root

disease in a few localities. An inquiry into the causes underlying

root disease is urgently required.

ViNCENS (F.). Farasitisme du Schizophyllum commune Fries sur la

Canne k Sucre. [Parasitism of Sckizophyllum commune Fries

on the Sugar-cane.]

—

Bull. Agric. de rinst. Scient. de Saigon,

iii, 3, pp. 65-68, 2 figs., 1921.

The writer draws attention to several authenticated cases in

which the fungus in question, usually regarded as almost exclu-

sively saprophytic, has developed parasitic tendencies on various

trees, e. g. the orange, mulberry, Indian chestnut, rubber, &c.

Instances are described of its parasitism on sugar-cane in Indo-

China, successful inoculations having been obtained on healthy

cuttings of an indigenous variety. The setts were infected either

by means of fragments of ripe fructifications of the fungus, or by
a suspension of spores in cane-juice. At the end of five months the

shoots of the infected cuttings did not exceed 50 cm. in height, and
were scarcely more vigorous than those actually taken from the

base of diseased plants. The mycelium of the fungus, hyaline and
very slender, was found in the tissues of the cuttings, which were
still succulent, though reddened.

The appearance of the canes on which the fructifications of

Schizophyllum occurred suggested the ' Sereh ' disease. The
diseased portions were dry and marked internally with red streaks.

Edgerton (C. W.) & MORELAND (C C). Fungi and Cane Germina-
tion.—Sugar, xxiii, 1, pp. 16-17, 1 fig. 1921.

The most important fungi attacking cane in Louisiana are :

—

Colletotrichwm falcatuvi, Melancoaium sacchari, Gnomonia iliau,

Marasraius plicatus, Thielaviopsis paradoxa, Fusarium sp., and
Scopularia sp. A large number of other forms have also been
noticed, including Sclerotiurti Rolfsii, Pythium artotrogus, and
species of the following genera : Agaricus, Rhinotrichwni, Alter-

ed
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iiaria, Penicillium, Aspergillus, Mdiola, Rhizojms, Cladosporium,

MtLCOVy Saccharomyces, Acremoniurti, Catenularia, and Nectria.

Colletrotrichwm falcatum is the cause of the red rot disease of

sugar-cane, and is one of the chief organisms responsible for seed

deterioration. It usually enters by way of borer holes. The rind

tissue is not attacked unless it is very young and tender, the disease

usually being conlBned to the interior of the stalk. In the red

tissues of the stalk are elongated white areas at right angles to the

main axis of the stalk. The presence of these spots is conclusive

evidence of the disease, but detection is not always easy on account
of the absence of external symptoms. Almost the only sign of (7.

falcatum on the rind is the blackened rootlet buds in the nodal

region. There are small thin places in the rind of each node where
the young roots emerge, and a number of experiments in Louisiana

go to prove that the penetration of these thin places by the fungus
is responsible for much of the infection. This disease is very
serious, the germination percentage of the eyes of stalks inocu-

lated by puncture with this fungus at planting time being reduced
about 50 per cent.

MelanconiuTTi sacchari, the cause of the so-called rind disease,

occurs abundantly on deteriorating cane, but does not seem to

reduce the percentage of germination.

Marasmius plicatus causes a disease of the growing cane. It

grows in and between the lower leaf-sheaths of the stalk, and the
abundant mycelium cements these together so that they remain on
the stalk all through the growing season. Stalks affected with the

root-rot caused by this fungus are easily recognizable by the

presence of the clinging leaf-sheaths and white mycelium. The
fungus forms its fruiting-bodies in the fields from July to

September.
Gnomonia iliau causes the Iliau or stem rot disease of cane, and

is known only in Hawaii and Louisiana. It principally attacks

growing canes, and in some respects is similar to the root-rot caused
by Marasmius plicatus. The lower leaf-sheaths are bound together
and also to the stalk itself. Unlike M. plicatus, this fungus grows
into the stalks from the sheaths. As soon as it begins to fruit it

can be readily distinguished on the outside by the numerous black
perithecia, with long, hard and sharp-pointed beaks. There is no
evidence that these last two fungi reduce the germination percentage.

Thielaviopsis paradoxa is the cause of the so-called pine-apple
disease of the sugar-cane. It enters wounds in the rind tissue or

at the cut ends and rapidly grows through the whole stalk. The
affected region turns darker in colour and frequently there is a
central black pipe running lengthwise in the stalk. The intensity
of this dark colour can be increased if the stalk is cut open and
laid in a moist place for twelve to twenty-four hours. The dark
spores of the fungus develop abundantly in such conditions. T.

2mradoxa has not hitherto caused appreciable seed deterioration in

Louisiana.

Fungi of the genus Fusarium are very common, the two distinct

types which occur on cane being known as the purple and white
respectively. The former is a very large-spored form, producing
deep purple fruiting pustules on the cane and on culture media.
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The white Fusarium is present in almost every stalk of discoloured

seed cane, but it can only be detected by means of cultures. This

latter species somewhat reduces germination.

A species of Sco-pvlaria frequently occurs on the outside of stalks

of seed cane, forming patches of greyish mycelium. If the stalks are

in a damp place, the conidiophores of the fungus, carrying little

heads of spores, develop abundantly. This fungus may also occur

on the insfde of the stalk in split places, borer holes, &c. It is of

little economic importance.

On the whole, sugar-cane does not germinate as well in Louisiana

as in the tropics, the average germination being about 20 per cent.

The buds or eyes on cane-tops do not germinate as well as those on

the bottom halves, presumably on account of the more rapid de-

terioration of the soft tissues of the cane-tops. The optimum tem-

perature for the growth of several fungi studied in the course

of the experiments is approximately 27" C. Seed cane has

been treated at planting time with formaldehyde and corrosive

sublimate, with encouraging results. In one case a 50 per cent, in-

crease in tonnage was obtained from a plot treated with corrosive

sublimate.

Mason (F. A.). Micro-Organisms in the Leather Industries.

I. A Systematic Arrangement of the Fungi mentioned in the

Literature of Leather Technology.—Bidl. of the Bureau of

Bio-Technology (Murphy & Son, Ltd., Sheen Lane, London), 3,

pp. 67-78, 1921.

The uncertainty which exists with regard to the names of the

apecies that occur on leather and leather-making materials, and the

lack of definite knowledge of the relationships of the fungi to

the substances on which they are found have induced the author to

attempt the compilation of a systematic list of the species hitherto

recorded.

The Zygomycetes include : Mucor racemosus, M. mueedo, M.
piriformia, Circinella simplex, Rhizopus stolonifer, Pilaira dimi-

diata, PHobolus crystallinus. Amongst Ascomycetes are : Sac-

charomyces ellipsoideus, S. pastorianus, S. acidi lactici, Hansenia
apiculata ; whilst Fungi Imperfecti furnish : Monilia fructigena,

Aspergillus glaucus, A. niger, Penicillium (no recognizable species),

Botrytis cinerea, Verticillium glaucum, Cephalotheciuvi roseum,

Cladosporium herbarum, Macrosporium cladosporioides, Alternaria

tenuis, Fusarium roseum., F. putrefaciens. Mycodermae, repre-

sented by M. tannica, have been placed at the end though usually

considered along with the yeasts, as their true relationships are

uncertain.

It is pointed out that some of the names recorded in the litera-

ture, e.g. PenicUlium glaucum, caanot be recognized, as recent

investigations have resulted in the recognition of the fact that this

and others of the older * specias ' of moulds are an aggregation of

several distinct species. A striking instance of dissimilarity in

behaviour towards leather by moulds of similar habit of growth,

colour, and size is furnished by the unicellular Mycodermae, some
species of which are quite inert, whereas others, microscopically

indistinguishable from them, produce unsightly stains by affecting
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the gelatinous fibres composing the corium . Hence the necessity

for extreme care in the checking of the purity of cultures of organ-

isms during the stages of an investigation.

A rose-coloured and an orange-yellow Tot^la, as well as a Myco-
devTiia mentioned by Andreasch, cannot now be recognized, and
are therefore not included. Several species of fungi not previously

recorded on leather, skins, or tanning materials have been isolated

by the author in the course of his work on the microbiology of

these substances, while others that are mentioned in the literature

have not been encountered.

Mason (F. A.). Micro-Organisms in the Leather Industries.

II. Species of the Genus Penicillium and their Identification.
—Bull, of the Bureau of Bio-Techiiology (Murphy & Son, Ltd.,

Sheen Lane, London), 4, pp. 87-90, 1 fig., 1921.

In the tabular arrangement of the fungi of leather technology
published in Bull. No. 3 (see last abstract), no species of the blue

and green moulds belonging to the genus Penicillium were in-

cluded. In this and a later paper several organisms will be dis-

cussed which were probably referred previously to PenicUliuTn
glaucum. Thanks to the work of Thom and Westling, these can
now be differentiated into separate species. They are amongst the
commonest species found in the tannery.

As a result of the author's examination of leather and raw
materials used in its manufacture, the following species can now
be recorded : Penicillium decumhens Thom, P. expansum (Link)

Thom, P. viridicatum Westling, and P. lanosum Westling, together

with minute white species so far unidentified, which will be dis-

cussed later.

An English translation is appended of Westling's Key to the

Green Species of Penicillium (Ueber die griinen Spezies der Gattung
Penicillium, Arkiv for Botanik, Stockholm, 1911), which the author
has found of the greatest possible value in the routine work of the
laboratory. The key is based primarily on the separation of species

into the two groups Eiipenicillium and Aspergilloides ; the latter

group embraces species originally placed by Wehmer in the genus
Gitromyces, but which both Thom and Westling regard as belonging
to Penicill iu'in.

ThillARD (R.). La Culture dn Tabac de Sumatra au Cameroun.
[Cultivation of Sumatra Tobacco in the Cameroons.]

—

L'Agro-
nomie Coloniale, vi, 40-42, pp. 185-194, 22 figs., 1921.

Tobacco plantations in the Cameroons are subject to several

diseases of parasitic and non-parasitic origin, a prominent place

among which is occupied by that due to Phytophthora nicotiana.

This fungus attacks chiefly the collar, covered with earth at the

moment of transplantation of the young plants, or roots, and pene-

trates into the tissues of the plants through any wound, either in

the stem or in the roots, caused by unskilled manipulation when
transplanting the seedlings. From the wound the parasite destroys

the rind, and penetrates into the inner tissues of the stem, attacking
the pith, which becomes semi-liquid in wet weather or else, in drier

conditions, is broken up into characteristic compartments. The
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leaf, or rather its chief vein, early shows signs of the infection ; the

leaf folds up, withers, and is slowly discoloured. The lower leaves

are the first to be altered, the infection spreading gradually on to

the upper parts of the plant. The roots of the diseased plant seem
weak, and are of a dark-brown colour ; when crushed with the

fingers they resolve themselves into a blackish pulpy mass. When
attacked in wet weather, the leaves present concentric dark-green
patches, passing into dark brown. In dry weather such patches on
the leaves spread very slowly, and the disease of the stem seems
also to be stopped in its progress.

As a means of prevention seedlings should be carefully examined
and selected, and only the quite healthy ones, without any stains

on the leaves or wounds in the stem and roots, should be planted.

When a plant is attacked in the plantation, it must be removed
immediately, and in the hole thus formed in the ground some
unslaked lime is put, after which the spot is watered with a 20
per cent, solution of ammonia. Surrounding plants must be sprayed
for two days with Bordeaux mixture. A new method consists in

mixing the earth on the spot from which the plant was removed
with 50 gm. of pure permanganate of potassium, and abundantly
watering the spot for two days in the morning and evening, when
a new plant can be set in. In spite of all these precautions,, neigh-

bouring plants can be attacked, and then all the leaves showing
spots of Phyto'phthora must be removed and burnt. In order to

prevent a recurrence of the disease, all remnants of tobacco plants

in the fields must be gathered carefully and incinerated, and this

operation is to be the more recommended as it yields ashes of a high
fertilizing quality. At Nyomb^ there was no sign of Phytophthora
in 1916 and 1917 ; this was explained by the fact that during the

two foregoing years no tobacco had been grown there, and because
the new plantations were started in dry weather. In the spring
plantations in 1917 and 1918, however, the disease recurred. In
the Cameroons, chiefly at Esosung, Phytophthora is said to have
been present for more than twenty years, the climate being very
favourable to its propagation owing to its humidity.
The following diseases are also described as occurring in the

Cameroons

:

(a) Parasitic Rust [parasite not mentioned].

(6) Non-parasitic Rust.

(c) White spots on the leaves.

(d) Mosaic (very frequent).

(e) Leaf-curl. This very grave disease first appeared in Nyombe
plains, in the Cameroons, in April 1917. In the autumn plantations

of 1916 a few curled top leaves had been already noticed, but they
were ascribed to attacks of some insect or caterpillar on the terminal
bud. Leaves immediately below the point attacked presented small
swellings, but there seemed to be no contagion from plant to plant.

In April 1917, the weather being abnormally hot, the disease greatly
extended in a few days, and this led to the opinion that very dry
weather is favourable to the spread of the atfection, though it

was observed in 1917 that a too great moisture and heavy con-
tinuous rainfall also bring about the curling of the leaves. In
1918, however, the weather conditions were very fine, and the
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disease recurred again, entailing the same considerable loss in the

crop (about 60 per cent.) as in 1917, showing that climatic con-

ditions, although they have an undoubted bearing on the appear-

ance and spread of the disease, cannot alone be responsible for it.

Experiments over three years and microscopical investigation gave

no clue to the presence of any infective or toxic agents, either in

the soil or in the plants, and inoculation of healthy plants with sap

taken from diseased ones gave negative results ; neither had the

use of mineral fertilizers, such as sulphate of potash, superphos-

phates, &c.. any appreciable effect on reducing the spread and
gravity of the affection.

The symptoms of the disease are irregular swellings on the

leaves, there being an excrescence of tissue between secondary veins

on the whole surface of the leaf, the latter curling in a character-

istic manner ; the diseased plant is atrophied, and does not attain

its usual size ; a few flower-buds can be produced, but they seldom

bloom.

It was observed that the disease appeared on plants grown from
seeds gathered in the fields at Nyombd-Penja (altitude about 300 ft.

above sea-level) even when the mother-plants were in excellent

condition, whereas seeds gathered at Nkongomba at an altitude of

about 2,550 ft. gave normal plants, even after several generations.

Seeds coming directly from Sumatra also gave excellent results.

It is noteworthy that seeds gathered on degenerate and diseased

plants and transported elsewhere may give more or less healthy

and well-conditioned plants.

Herrmann (F.). Zilchtang einer gegen die Blattrollkrankheit

widerstandsfahigen Tomatensorte dnrch Anslese. [Selection

of a variety of Tomato resistant to Leaf-curl.]

—

Ber. tier

IJohereu staatl. Lehranst. fur Ohd- uad Gartenbau zu Froskciu,

1918-19, p. Ill, 1921.

Not only do special varieties of tomato differ in their degree of

susceptibility to leaf-curl, but individual plants of the same variety

show divergent qualities in this respect. Thus in 1913 one plant

out of twenty-five ' Paragons ' showed no signs of leaf-curl by the

late autumn, whereas the others had begun to curl at the beginning

of Jul}'. Self-pollinated seed from the immune plant was sown
next to the old variety, with the result that only two out of ten

plants showed a slight tendency to curl. Four plants with entirely

smooth leaves were selected for further propagation, and their forty

descendants planted the next year close to a susceptible variety

(Schone Lothringerin). They proved to be practically immune
against leaf-curl, and gave a good yield. Resistance to the disease

in question appears therefore to be an inherited characteristic, and
attention to this fact may greatly improve the individual varieties.

Heinsen (E.). Das Auftreten und die Verbreitnng des Tomaten-
krebses bei Hamburg. [The Occurrence and Spread of Tomato
Canker near Hamburg.]

—

Zeitschr. fur Pfiamenkr., xxxi, 1-2,

pp. 16-ia 1921.

Tomato plants examined by the writer in September 1919
were severely attacked by a fungus, from 50 to 70 per cent, of
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the plants being diseased in some cases. The soil in which the

tomatoes were grown was everywhere identical in composition,

and equal quantities of lime and animal manure were applied in

every instance. In spite of this, however, certain plants were
attacked, while others immediately adjoining them remained im-

mune. Several different varieties, e. g. Dutch Grape, Sunrise,

Lucullus, Alice Roosevelt, and Danish Export, were equally affected.

The owners stated that the disease was most prevalent in damp
and cold weather, and also that the spots of the fungus were more
numerous on the sunny than on the shady side. The latter state-

ment could not be verified by the author. A marked feature of the

disease is the suddenness and violence with which it occurs. All

attempts to check the disease by the removal of the affected plants

were useless. Thorough ventilation may possibly contribute to the

resistance of the plants, but the writer is unable to explain why
isolated plants should remain healthy while their immediate neigh-

bours are attacked. In some cases rows of diseased plants alternated

with healthy ones.

The small spots on the stalks rapidly spread into large black
patches, measui-ing 6 cm. or more. Sometimes the spots extend
round the stalk, at others they are restricted to one side. The
attack usually takes place immediately above the level of the

soil, but the spots occur also higher up on the stalk. The writer

did not observe any traces of the fungus on the lateral branches,

the leaves, or the fruit. The spots produce a depression in the

cortex, which quickly shrivels. There is a sharp line of demarcation
between the sound and the diseased tissues, and the fungus pene-
trates the interior as rapidly as it spreads over the surface. Micro-

scopic examination has shown the mycelium extending as far as the

centre of the stalk.

Treatment has hitherto proved of little use, but an early applica-

tion of Bordeaux mixture may be recommended.
The disease dealt with in this paper is, according to Klebahn (see

next abstract), the canker caused by Didyniella lycopersici Kleb.

Klebahn (H.). Der Filz der Tomatenstengelkrankheit nnd seine
Schlanchfruchtform. [The Fungus of the Tomato-stem Disease
and its Perithecial Stage.]

—

Zeitschr. filr Pfianzenkr., xxxi, 1-2,

pp. 1-16, 10 figs, in the text, 1921.

In the autumn of 1919 a previously unobserved disease of toma-
toes appeared around Hamburg. It attacks chiefly the stems, and
within a short time kills the portions of the plant above the point
of attack. Younger stems are often attacked at their base and
break down.
The disease was first mentioned by G. Massee, who called it

Canker, and who states that it can also be observed on cucumber,
and that it can pass over from the latter to tomatoes, and from
tomatoes to vegetable marrow ; according to him the fungus—an
Ascochyta—is the conidial stage of Mycosphaerella citrullina
described by Grossenbacher. Other workers in England and Holland
accept this determination. Perithecia wei'e not hitherto found on
tomatoes..

The author had no difficulty in obtaining pure cultures of the



48

fungus on artificial media (Salep agar), the resulting mycelium
being quite similar to that found in natural cases ; the somewhat
twisted hyphae consist of short cylindrical cells, three to four times

longer than thick, a little thinner in the middle than at the ends,

which are rounded and a little swollen. From a central point,

which assumes a brown colour, spreads a concentric mycelium, at

first quite colourless, and later brown, which progressively invades
the whole of the substratum ; on the surface appear wavy threads,

over which grows an aerial mycelium in flakes of a white colour.

Cultivated on sterile fragments of tomato-stems the fungus pro-

duced perfect pycnidia in about eight days.

Infected tomato-stems kept during the winter either in a dry
room or in the open were covered in the spring with a mass of

pycnidia which yielded conidia with quite a similar germinating
power to those used in the autumn ; on keeping such stems damp
for some time, large numbers of perithecia were also found among
the pycnidia. Pure cultures were obtained from the ascospores and
experiments established that both pycnidia and perithecia belong to

the development process of one and the same fungus. By further

experiments it was also established that the fungus is not strictly

limited to the stem of tomato plants, but that it can also attack and
grow on the leaves.

The author's experiments point to the fungus being a true para-
site. Inoculations with conidia on the fruit gave decided results only
when they were injured, the uninjured epidermis, at lea^t on ripe

fruit, being resistant to attack. On the stem, especially in experi-

ments with ascospores, it was clearly established that penetration
can occur through the unbroken epidermis, as germ tubes were
observed in all stages of penetration into the uninjured cells.

The author objects to Schoevers' classification of the fungus as

an Ascochyta ; the structure of the pycnidia and perithecia is

described in detail and compared with the characters of the several

genera to which they may be assigned. He concludes that the

fungus should be known as Didymella lyccypersici n. sp., and that
other Mycosij/iaerellas with Ascochyta stages require re-examination
as they may also prove to be Didymellas.

Attempts to infect some Cucurbitaceae with this fungus gave
negative results, except in the case of Gitrullus vulgarist of which
two plants showed on a very few leaves a couple of infection foci

on which pycnidia with bicellular conidia were found. Hence it is

doubtful whether the fungus is th6 same as Grossenbacher's Myco-
sphaerella citrulliaa.

Wilson (M.). A Newly-recorded Disease on Japanese Larch.

—

Trans. Royal Scottish Arbor. Soc., xxxv, 1, pp. 73-74, 1921.

A section of the trunk of a Japanese larch (Larix leptolepis),

6 ft. long and 2 to 2^ in. in diameter, and showing twelve annual
rings at the lower end, was found to be attacked by a fungus
apparently identical with Phomopsis pseudotsugae.
Two depressed areas appeared on the bark, one near the base and

the other towards the upper end. These were darker in colour

than the normal bark, elliptical in form, and measured 10 to 11

by 5 in. Considerable quantities of resin were exuded from
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the boundaries of these areas. A number of small black fructifica-

tions were found on the diseased parts,* emerging through small

elongated slits in the bark placed at right angles to the longitudinal

axis of the stem. The fructifications were of the usual Phoviopsis

type, consisting of pycnidia partially divided up by incomplete

septa. The pcynidia had a short, rather wide neck with a terminal

opening. The spores were borne on distinct sporophores, and
measured 7-8 x 3-4 /z.

The depressions were due to the non-development of the xylem
in the infected areas, in whicK the cambial cells were discoloured

and partially disintegrated. The phloem and cortex were still alive,

but devoid of starch and permeated by hyphae. The diseased tissue

was bounded by a layer of periderm, beyond which the cambium
was normal, and developed a zone of secondary xylem. In the

healthy tissue the phloem and cortex were normal, the cells of the

latter being full of starch.

This is the first recorded instance of Phomopsis pseudotsugae on
this host. Another new host has also recently been found, viz. Tsuga
alberti(ina, on dead leading shoots of which the fungus was seen in

Fifeshire in May 1921. On both these new hosts the spores agree

exactly with those of the fungus on the Douglas fir, thus differing

greatly from P. abietina.

ScHMlTZ (H.). Enzyme Action in Folypoms volvatus Feck and
Fomes igniarins (L.) Gillet.—Journ. Gen. Physiol., iii, 6,

pp. 795-800, 1921.

The present paper is the third of a series dealing with enzyme pro-

duction in the wood-destroying fungi, the preceding ones having
appeared respectively in (1) Anii. Missouri Botan. Garden, vi,

pp. 193-200, 1919, and (2) Journ. Gen. Physiol, ii, p. 613, 1919-20.

The fungi dealt with were :

—

Arrtiillarla mellea Vahl., Daedalea

confragosa (Bolt.) Fr., and Polyporus lucidus (Leys.) Fr. in (1) and
Echinodontium tinctoriwm, Ell. et Ev. in (2).

Cultures of Polyporus volvatus and Fomes igniarins may be

obtained from the young sporophores by the tissue method. In

both fungi the presence of the following enzymes was demon-
strated :—esterase, maltase, lactase, sucrase, raffinase, diastase, inu-

lase, cellulase, hemicellulase, glucosidase, rennet, and catalase. In

Fomes igniarius urease occurred in addition to the rest.

Averna-Sacca (R.). Moles^ias da yideira. [Diseases of the Vine.]

—

Bol. de Agric. Sao Paulo, Ser. 22, 1 and 2, pp. 6-15, 4 figs., 1921.

Observations on diseases of the vine in the State of Sao Paulo, asso-

ciated with Capnodium salicinum Mont, and Pestalozzia uvicola

Speg.,are given. The latter fungus was found in a very active state

on leaves and clusters of grapes affected by the Capnodium. It

produces small, irregular, ash-coloured spots on the leaves and
fruits, either scattered or close together, covered by small, project-

ing, black, shiny dots caused by the fructification of the fungus.
Both fungi are described at length, and preventive treatment

with Bordeaux mixture is recommended for the latter.
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Felicioni (C.)- II Boncet nelle viti della Tripolitania. [Rachitis

of the Vine in Tripoli.]

—

UAgricoltura Coloniale, xv, 10,

pp. 507-508, 1 pi., 1921.

Vine-growers in Tripoli are threatened with serious losses from
a disease which greatly resembles the typical rachitis attacking

Vitis rwpestris. The disease does not appear to be indigenous, no
record of its occurrence being contained in any of the District

Commissioners' Reports, which date back to the earliest days of the

Italian occupation, or earlier. It has probably been introduced
with the grafts imported from Tunis, which are extensively used
in the local plantations.

The disease, which is not confined to grafts, is characterized by
the abundant production of small, finely indented leaves, sometimes
accompanied by the shortening and swelling of the internodes, and
by pale spots on the leaves. These symptoms occur, in vineyards
of the first year, towards July, i. e. in the second period of vegeta-

tion. Scars and necrotic patches also occur on the leaves, especially

along the edges, and at the points where the dew collects. The
roots show no particular external alteration, and do not appear to

be rotted. Some brush-like malformations, however, have been
observed, together with a discoloration of the cortical tissue. It

has not yet been possible to make a structural examination of the
affected organs.

The character of the soil exercises a great influence on the
intensity of the disease; thus the vines growing in the alluvial

regions of the Wudiam are more severely attacked than those
cultivated in sandy soil, possibly on account of the muddy bed of

mixed clay and sand, the compactness of which prevents the
drainage of water and aeration of the soil in which the deeper roots
are situated.

DowsoN (W. J.). Some Problems of Economic Biology in East
Africa (Kenya Colony).—Annals of Appl. Biol., viii, 2,

pp. 83-100, 1921.

The author gives a sketch of the more important diseases of the
chief plants of economic importance dealt with, bringing out where
possible the conditions (meteorological and other) Which influence
the severity of the disease.

Coco-nuts are grown chiefly in the coastal belt with a rainfall of

60 to 70 in., distributed between a short rainy season in November,
and a longer one from April to June. The most important disease
is the bud-rot, but whether this is bacterial or fungal has not been
determined. It attacks palms at the bearirg age (seven years) and
causes considerable losses. In one case 60 per cent, of young Ceylon
palms were killed, and the rest were taken out and replaced by sisal

hemp, African varieties seem to be much more resistant than
those from Ceylon, which suggests that the disease is probably
indigenous. The state of cultivation of the plantation has a con-
siderable influence on the disease. Thus in one case the palms
growing amongst the labourers' huts, where the ground was kept
clean, showed no sign of bud-rot, while those outside, where weeds
flourished around the baae of the trees, became diseased.
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Sisal hemp {Agave rigida, var. sisalana) is also grown in the

coastal belt. It has few enemies. Ring-spot disease, caused by
Colletotrichum agaves Cav., has been recorded in a very wet rainy

season. The spores of this fungus can be disseminated by air

currents. In similar conditions a sun-scorch nearly always takes

place, causing large, irregular, reddened patches which render

decortication difficult or impossible. In the season when the ring-

spot disease occurred a yellow bacterial blotch was found near

Nairobi, and by the amount of gum produced on the tissues

decortication was rendered impossible. Sunken yellow areas were
produced on the upper half of the leaves, varying in size from
a small speck to a patch several inches in length. Spread ceased

at the end of rains. The organism—a bacillus—was isolated and
produced the disease hy inoculation. It enters through the stomata.

It has not been studied in detail.

CofFee-growing has steadily increased since C. arahica was first

planted by missionaries a quarter of a century ago. , A native

species, C. nancliensis, is found over 7,000 ft. on steep river banks,

under shade. Both species are subject to a number of diseases,

meteorological conditions playing a most important part in their

severity, especially in regard to the leaf disease Hemileia vastatrix

B. and Br. Below 4,000 ft. coffee-growing is rendered unprofitable

through leaf disease ; the high temperature and considerable rain-

fall are favourable to the growth of the coffee plant, but still more
so to Hemileia. Near Nairobi, on the other hand, with an altitude

of 5,000 to 6,000 ft. and a rainfall of about 30 in., the general balance

of conditions is less favourable to the fungus. In the Limuru
district the altitude is from 6,000 to 7,000 ft. and the rainfall from
60 to 70 in. The atmosphere is saturated in the mornings and
a ' Scotch mist ' is the normal experience. In this colder region

coffee grows slowly but is hardy, and though Hemileia is present

it is scarce and does little damage in well-kept estates.

The first attack is in general the most severe, and nearly all the

trees may be badly infected. In well-kept plantations only a small

percentage of the leaves fall, though the life of the others is

shortened. Subsequent attacks cause infection on fewer leaves,

and there are not so many rust pustules per leaf. This is not due
to any lessening in the virulence of the parasite, as is shown by
the severity of the attack on a plantation that has hitherto escaped
when others in the vicinity are affected. It is due to an increased
resistance of the host after the first attack.

The general health of the tree has much to do with the effects

of the disease, the initial preparation of the ground, proper planting
of the seedlings, pruning and thinning the crop, being all factors

which influence resistance. Spraying has proved successful at

altitudes of 5,000 to 7,000 ft. Any dilute fungicide will not only
control the disease, but will completely eradicate it if applied at

the right time. Spraying is not necessary in the Limuru district,

and is useless below 4,000 ft. The most popular fungicide, known
locally as 'carbide', is prepared by adding 1.2 oz. of calcium carbide
to 40 gals, of a solution containing 2 lb. copper sulphate in water.
Between 4,000and 5,000 ft. a stronger mixture,containing 4 lb. copper
sulphate and 24 oz. calcium carbide to 40 gals, water, has given
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encouraging results on well-cultivated estates. At such altitudes,

it is essential to spray regularly to keep Hemileia in check.

Other diseases of coffee mentioned are the leaf and berry spot

due to Cercospora coffeicola B. and Cke., which has caused consider-

able damage on neglected plantations, and is favoured by heavy
and prolonged rains. It is easily controlled by spraying with
carbide or weak Bordeaux mixture. Another berry spot, due to

infection by a species of Septoria, which in its effects on the fruit

is similar to that produced by Cercospora coffeicola and which may
be identical with S. maculosa (Berk.) Cke. recorded on coffee

berries from Venezuela, is more often met with on low-lying heavy
soil, and does considerable damage unless checked by spraying when
the berries are still green.

Rot of the roots occurs only on badly prepared ground and
wherever old stumps and roots—which are always sources of infec-

tion by root-destroying fungi—have been left in the soil.

Die-back of the branches is particularly troublesome in districts

where the rainfall exceeds 45 in. and the soil is heavy. Among
the various contributory causes rendering the trees liable to this

disease, which up to the present is not fully understood, are un-
healthy conditions of cultivation, water-logged soil, attacks of

Hemileia, over-bearing, insuflScient pruning, and the presence of

GoUetotrichiim coffeanum Noack. General conditions are less

favourable in Uganda, where die-back is of frequent occurrence.
So far, all attempts to elucidate the true cause of a very singular
die-back of the stem, which has been reported more than once from
nearly every coffee district, have met with failure. In nearly every
case the disease was reported shortly after a heavy thunderstorm
had passed over the plantations, and was at first ascribed to lightning.

Circular patches of trees from twenty to fifty in number were dis-

covered with shrivelled and blackened foliage ; the least affected

were on the outside, while there was always one tree in the centre
more stricken than the rest, intermediate stages occurring between.
The shoots bearing the blackened leaves were dead towards the tips

;

and for some distance down each shoot, including the main stem,
the cortex was discoloured and the cambium disorganized. Unless
the affected parts were cut off well below the discoloration in the
cortex, the trees invariably died slowly back to the roots. It was
found by examining old dead specimens that the cambium had
been replaced by a brown mycelium, and very often the fructifi-

cations of a Diplodia were found on the bark, while the pycnidia
of a Phoma and a Phcnnopsis were always present. Inoculation
experiments have disproved the theory put forward that the disease

was due in the first place to the Phoma or the PJiomo'psis, and the
problem, which is of economic importance, calls for a more thorough
investigation.

Amongst the forest trees of the Highlands Juniperus procera is

subject to the attacks of the bracket fungus Fomes junvperinvs
(Schrenk) Sacc. and Syd., which causes great damage by producing
a heart-rot. About 70 per cent, of the trees are affected. The
fungus is probably a wound parasite.

An important Sclerotinia disease affecting young seedlings of
Brachylaena hutchinsi has been recorded and partially investigated
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in the nurseries of the Forestry Department near Nairobi. Young
trees were found to wither and die when from 3 to 4 feet high,

and the roots showed numerous small black sclerotia, irregular in

shape, clinging to the base of the stem just below ground level.

Their size varied from a rounded mass 1 mm. in diameter to a fiat

irregularly-shaped mass 1 cm. across. Apothecia were produced on
long (f in.) stalks after a few months on sclerotia kept under con-
ditions as natural as possible, but they never succeeded in reaching
maturity and when nearly ripe withered and died, through being
infested by eel-worms, which may thus keep the spreajd of the
fungus in check.

In Citrus trees the most serious disease, if not the most common,
is the foot-rot or mal-di-gomma, usually ascribed to FusariuTn
limonis Briozi, but which the author thinks is more likely due to

bacteria in the first place. The Fusarium is probably secondary,
and gains entrance through cracks in the bark due to the activity

of the bacteria. Various bacterial leaf-spots, in which the Citrus
Canker of the Gulf States and South Africa is not included, are
common in the dry season and cause great damage by defoliation,

especially in neglected groves or on stiff soil which is apt to become
water-logged in the rains. The most common form of these
appears as large concentric rings of small blisters, hard in texture
and brown in colour.

Wheat grown in East Africa is subject to attacks by the follow-
ing rusts:— Black stem-rust {Fuccinia graminis Pers.), yellow rust
(Puccinia glumarwrn Eriks. and Henn.), and brown or leaf rust
(Puccinia tHticiTut Eriks.). While in England P. glumarum is the
commonest and most destructive, and in Australia P. triticina

causes most damage, in East Africa the greatest destruction is due
to P. graviinis, P. glumarum being, in addition, very common on
certain wheats of Egyptian origin. These two rusts usually, and
P. triticina nearly always, appear late in the season, generally after
the wheat has come into flower. Climatic conditions are important
factors in the spread of the rust, and by choosing early maturing
varieties of wheat it is possible to avoid the disease altogether.
This has been demonstrated at Nairobi, where there are two rainy
seasons, during both of which early maturing wheats, such as the
Australian ' Florence ' which matures in four months, were success-
fully grown. Though not a rust-resistant variety, ' Florence

'

escapes the rust attack if sown early enough, while ' Bobs ', another
Australian wheat that takes six to seven months to ripen, always
falls a victim to P. triticina and P. graminis. It has been shown
by experiment that excess of nitrogen in the soil renders wheat
more susceptible to attacks of rust, and that flax, being an exhaus-
tive crop, is the most useful one to precede it, since it removes the
excess of nitrogen. The following rotation of crops has been found
to give excellent results: (1) flax, (2) wheat, (3) beans, (4) flax or
maize. A rust-resisting hybrid (Cross No. 13) has been success-
fully evolved by crossing ' Egyptian No. 3

' and ' Nut Cut ', while
Cross No. 11, a selection from the hybrid 'Early Rieti ' and 'Red
Fife ', is highly resistant to P. graminis.
The chief fungous enemy of flax is the wilt due to Fusarium

lini Boll, the conidia of which have probably been borne on im-
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ported seed. Experiments designed to find out what effect the

action of formalm vapour (liquids being unsuitable for flax seed-

disinfection owing to the mucilaginous seed-coat) would have on

the germinating power of the seed brought out the unexpected fact

that germination was more rapid with a higher concentration of

the gas than with a lower. The effect on the Fusarium has not

yet been tried.

Second Bapport de la Station Agronomiqne de la Guadeloupe,

1919-1920, pp. 21, 22, 35-^2, 1921.

The two most important pests which attack sugar-cane plantations

in the island are said to be Diatraea saccharalis (Moth-borer) and

the fungous root disease Marasmius sacchari. Extensive local

statistics are given of the degree of susceptibility of each variety

of cane cultivated in the island to these troubles, and growers are

recommended to exercise the strictest care in the choice of plants

and to concentrate on the resistant varieties.

Administration Report of the Department of Agriculture in

Mesopotamia for the Year 1920, pp. 5, 6, 29, 30, and 42, 1921.

The most important fungous diseases identified were

:

Wheat. Black rust (Puccinia graminis) ; brown rust (Puccinia

,gluma'imm) ; orange rust (Puccinia triticina) ; loose smut
(Ustilago tritici) ; stinking smut {Tilletia tritici). Barley. Rust
and smuts (both loose and covered smut) do considerable damage,

and late blight (Helmiathosporum teres) is a very serious disease

in this country. Sorghum. Short and long smut are both very

common on local as well as imported varieties. Cotton. Black

moul^ (Aspergillus sp.), white mould (Rhizopus sp.), and browp
mould (Alternaria sp.) were observed on the bolls. The sore-shin

fungus was found particularly on seedlings sown deep or with bad

tilth. Rice. Burnt ear disease, prevalent in 1919, has not been

reported in 1920. Ground Nut. Tikka leaf-spot (Cercospora

'personata). Dates. Leaf-spot and smut. Citrus. Die-back,

said to be caused by a Phoma, is the most serious disease
;
gum-

mosis and canker have also been observed. Grape. Leaf-spot

(Cercospora viticola). Peach and Nectarine. Leaf-curl, due to

Exoascus deformans, is spreading rapidly in the districts round

Baghdad. Apple. Scab is very common.

Levine (M.). Studies on Plant Cancers. II. The Behaviour of

Crown Gall on the Buhber Plant (Ficus elastica) —Mycologla,

xiil, pp. 1-11, 2 pi., 1921.

The rubber plant was used in inoculation experiments with Bact.

tuniefaciens in order to determine the effect of the organism on
mature evergreen perennials under uniform greenhouse conditions.

When inoculations were made in the stem or leaves benign or
malignant neoplasms were formed, one kind in which growth was
uniform and another type indicating a peripheral growth of isolated

nodules. The early stages of development of the stem galls did not

interfere with the growth of the plant. Finally the gall becomes
hard and dies, and although the entire conducting system of the
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stem is not destroyed, the stem above the gall nevertheless dies, as

well as a part below.

An organism was isolated from old galls and the stem above,

which appeared to be Bad. tuviefaciens in too depauperate a condi-

tion to bring about the production of a new growth in the affected

plant.

E[SLER (M.) & PORTHEIM (L.). Uber die Biologie des Bacillus

carotovoms Jones. [The Biology of Bacill us carotovonts Jones.
]

—Centralhlatt fur Bakt., liii, 1-3, pp. 7-33, 1921.

The writers were unable to obtain inoculations on the raw roots

-

of Daucus carota with a strain of Bacillus carotovoms cultivated

for years on agar. The bacteria developed in some cases on slices

of cooked carrots, but failed to grow on others on account of their

higher acidity. When the acidity was neutralized with soda
solution all the slices were attacked. Bacteria taken from success-

ful cultures on cooked carrots flourished and became more virulent

when transferred to roots previously heated to 56° C, and were
then able to infect some of the raw carrot roots. Subsequent
transfers from the latter gave a strain that was constantly infective.

This strain also grew in the sap of the cooked carrots in which the

non-virulent strain failed to grow. Against these virulent bacteria

the natural acidity of the roots is of no avail, and infection can
only be counteracted by mechanical processes, such as the formation
of periderm and wound-tissues. Any decrease in the capacity to
form such protective tissues brought about by external influences

helps the entry of the bacteria. So also the non-susceptible raw
roots can be rendered susceptible by neutralizing with soda solution.

The strains thus obtained on hosts artificially made susceptible are
then capable of attacking normally resistant roots.

The soft root-rot of Daucus carota was thus obtained by the

writers from their pure culture strain only after the bacteria had
been cultivated on carrots, the resistance of which was artificially

lessened. A successful infection results on the one hand from
increasing the virulence of the parasite and on the other from
diminishing the resistance of the host.

Manns (T. F.) & Adams (J. F.). Prevalence and Distrilmtiou of
Fnngi Internal of Seed Corn.—Science. N. S., liv, pp. 385-387,
1921.

The fungi oecmring within kernels of Zea Mays are determined
by means of the following technique:—Fifteen or more kernels are
disinfected in a test-tube 150 x 20 mm. for one minute in a solution

of 50 per cent, alcohol containing 1 gm. HgClg per litre. The
kernels are then washed in the same tube with two successive
washings with 20 c.c. each of sterile water, and ten kernels are
immediately removed with sterile forceps and placed with the
germ side down on 20 c.c. of nutrient glucose agar in a culture dish.

Five of the remaining kernels are placed each in a sterile culture
dish and the point of the kernel (which contains most of the internal
infection) is cut off one-sixth to one-fifth inch from the end; each
of these points is then taken with a strong sterile scalpel and phiced
in the mouth of a heavy-walled tube containing 10 c.c. of sterile
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agar at 40° C, and crushed and shaken down into the medium,

mixedj and poured into the dish containing the remaining part of

the kernel. Germination tests of the corn were also made. The

followino- fungi were obtained from within seeds :

—

CepJialosjMriibm

saccharC in 39-54 per cent, of the 3,285 kernels cultured from

Delaware, and also, in percentages varying from 2 to 46, from

sixteen of the twenty other states from which tests were made

;

this is said to be the first report of this fungus in the United

States.

Gihherdla saubinetii was obtained commonly (fourteen states),

the percentage varying from 1-33 to 25-83, and Fvsarlwm monili-

forme even more frequently than the Gibberella. THplodia zeae

was obtained from thirteen of the twenty-one states, and although

it occurred in only 0-8 to 14 per cent, of the kernels, it was found

when present to be the most important of these fungi in inhibiting

germination of the seed.

Dickson (J. G.), Johann (Helen), & Wineland (Grace). Second

Progress Bieport on the Fnsarium Blight (Scab) of Wheat.—
Abs. in Phytopath., xi, p. 35, 1921.

From two hundred specimens of wheat scab from sixteen eastern

and central states in 1920 Gibberella saubinetii was obtained in all

but four cases, in which Fusarium avenaceuvi was found. Only

15 per cent, of the specimens produced perithecia in 1920, as con-

trasted with 51 per cent, in 1H19. Infection occurs principally

when the wheat is in flower, initial infection usually occurring

thrcugh extruded anthers. Rapid development of the disease

ensues if there are three or four days of warm humid weather.

Fraser (W. p.) & Bailey (D. L). Biologic Forms of Wheat Stem
Bnst in Western Canada.—Abs. in Phytopath., xi, p. 202,

1921.

One form of wheat stem rust was found to be more common and

widely distributed than the others, of which there were at least

three. All were similar to biologic strains found in the United

States.

Newton (Margaret). Biologic Forms of Wheat B.nst in Western
Canada.—Abs. in Phyto^xith., xi, p. 202, 1921.

At least five forms of wheat stem rust occur in Western Canada.

Those are identical with forms isolated in the United States by

Stakman. A rather virulent strain is quite widely distributed.

Doyer (L.). Fnsarinm-Befall des Getreides. [^Fusarium attack

on Cereals.]

—

Angeic. Botanik, iii, 3-4, pp. 75-83, 1921.

During 1920 the writer investigated a number of cases of

Fusarium infection of wheat at Wageningen, Holland, and made
the following observations. In the dry state grains infected with

Fusarium are scarcely distinguishable from healthy ones ; occasion-

ally, however, they show a reddish discoloration near the germ,

or may even be shrivelled. When kept moist the hyphae soon

become visible on the surface. The variety of wheat principally

studied was the Japhet summer wheat, which was severely attacked
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(30 to 40 per cent, of diseased grains) by Gihberella saubinetii (Mont.)

Sacc. The grains are covered with a violet and brown mycelium,
interspersed with clusters of indigo-coloured perithecia. The
conidial stage is a Fusariuon with 5-septate spores, 50 x 5 y^ in

diameter, often diffused in the mycelium.
In other, less frequent, cases the attack was due to Fusarium

cuhnorum (W. G. Sm.) Sacc. (= F. ruhiginosvim App. et Wr.),

which produces masses of brown spores, 35 x 6 /f, and a sparse

violet mycelium. Occasionally also deep pink to orange sporodochia

and a thin white mycelium occur on the grains. The spores, which
are long and narrow, measure 65 x 3 /x. These belong to F. avena-

ceum (Fr.) Sacc. (= F. subulatum App. et Wr.), Similar sporodochia

may be produced by F. herbarwm (Cda.) Fr. {= F. metachroum
App. et Wr.).

There were only a few instances of attack by F. minmiUTYi Fuck.
{= J^. nivale Fr.).

With a view to ascertaining the effects of seed infection on the

resulting crop in G. saubinetii, infected samples of Japhet wheat
were sown in the spring of 1920, and harvested at the beginning
of September. Many of the ears were attacked, masses of pink
spores and numerous perithecia occuring on the glumes, and also

on the base of the stalk. The internodes showed no external signs

of attack, but the nodes were covered with perithecia and Fusarium
spores. Transverse sections through the stalks showed the hyphae
of the fungus situated in the parenchyma cells, which have large

lumina and relatively thin walls. The mycelium spreads rapidly

from one cell to another, and may be found so high up in the stalk

as to make it very possible that the ears are infected in this way.
Furthermore, typical Fusariwni cultures can be obtained from the

infected internodes after surface sterilization. All this points to

the probability of internal infection, a theory which has hitherto

received little attention.

In the case of F. nivale, Schaffnit distinguishes between primary
and secondary infection of the grain, the former taking place in the

immature stage and checking development, and the latter occurring
at the fully ripe period. Only in the last case is treatment with
various fungicides useful before sowing, since the earlier attacked
grains are not capable of germination even after disinfection. The
author believes that the same occurs with G. saubinetii.

Infection is probably also disseminated by means of the perithecia

on the stalk, which remain with the stubble in the soil and can
affect the crop the following year, or even later.

The seedlings resulting from sowing infected grain are not always
sufficiently damaged to prevent their subsequent development.
Symptoms of the attack may be observed on the coleoptile and tirst

leaves, but the subsequent growth may appear sound. Further re-

search will no doubt show that such cases carr}'^ internal infection.

Thus the three types of disease which Schaffnit has described in

F. nivale—seedling disease in which the young seedling is attacked
and either checked in its development or destroyed, foot-rot in

which the base of the stem is chiefly attacked, and ear or grain
infection—occur also with G. saubinetii and are connected directly

with one another. Starting with grain infection, diseased seed-
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lings are obtained which may fail to develop or may j^ive an
infected plant on which, at a later stage, the symptoms of the stem-

base attack (foot-rot) develop. On this infected plant the ear is

attacked ])y internal spread of the mycelium from below and the

newly-formed grain becomes infected from within.

Hamblin (C. O.). Flag Smut and its Control.—Agrlc. Gaz. of
New South Wales, xxxii, 1, p. 23, 1921.

Wheat can be infected by this fungus (Urocytis tritici) both
through the soil and through the grain to which the spores adhere.

The best metliods of control appear to be rotation of crops, fallow,

early preparation of the seed-bed, conservation of soil moisture,

and pickling, while the burning of diseased stubble is also very
important.

The pickling process, employed as a preventive of stinking smut,
has a cleansing value for flag smut only if the paddocks have not
previously been badly infected by it. If a rotation of crops is

impossible, the land should be ploughed and worked as soon after

the harvest as possible, the moisture thus conserved most likely

resulting in the germination of the Hag smut prior to the sowing.
A late variety would in this case be of advantage. It is of impoi;-

tance to note that spores of the fungus survive the digestive pro-

cesses and are still capable of germinating, hence the disease may
be spread from paddock to paddock by horses and cattle.

Pole Evans (I. B.), Thomson (Mary R. H.), Putterill (V. A.), &
HoBSON (G.). Further Investigations into the Cause of

Wastage in Export Citrus Fruits from South Africa.—Dept.

of Agrlc. S. Africa, Bull. No. 1, 48 pp., 20 pi., 1921.

This publication contains reports on micro-organisms affecting

citrus fruits in S. Africa, by Mary R. H. Thomson and V. A. Put-
terill, and on the state of the fruit when received in England, by
Geo. Hobson, together with an introduction by I. B. Pole Evans.
Brown rot {Pythiacytls citrophthora) and cottony mould

(Sclerotiiiia libertiamu), which cause serious losses in California,

are unknown in S. African orchards and packing-sheds, where the

wastage is due in the first place to Penicilliuin cligitatum (Fr.)

8acc. ; P. itallcum Wehni. and Colletotrkhuin gloeospoHoides Penz.

are minor causes of loss. These fungi apparently gain entrance to

the fruit only through a bruise or injury to the skin caused by
handling or by insects, so that, with reasonable care, losses from
this cause should be largely avoidable. The wastage appears to

Ije directly proportional to the amount of injury sustained by
tlie fruit.

Tests, spread over a considerable period, were carried otit in the

orchards, packing-sheds, and railway trucks to determine the

numl)er of species of spores contained in the atmosphere. Tables
are given enumerating tlie fungi found on agar plates exposed (a)

during five seconds, (Jt) during fifteen seconds ; the resulting colonies

included, besides P. digitaVain and P. ifalicunt, other species of

Penicilllurn, Horriiodendron, PJioma, Alternarla, Isaria, Mucor,
Bjdcoccum, one As/>ergillvs, one Helvfiinthosporiuni, Capnodiuinil),
and numerous yeasts. Old packing-cases left in packing-sheds.



59

when moved, released innumerable spores of citrus-rotting fungi,

and this was also the ease with affected fruit lying about. The
general conclusions drawn are, that it is of prime importance to

handle the fruit with great care so as to avoid bruising or otherwise

injuring the skin ; that affected fruit must be destroyed by burning,

and that packing-sheds require frequent disinfection and scrupulous
cleanliness at all times ; that the fruit truck should be c}ean and
well ventilated and the packs so stacked as to allow free circulation

of air amongst them ; that the boxes should be made of smooth,
well-seasoned, clean and strong wood, leaving sufficient space for

good ventilation between the boards ; and that the fruit should be
cured for three days before being packed.

A case of South African oranges, on arrival in London, was found
to contain a great number of rotten fruits, and embedded in a mass
of these could be seen oranges in a perfectly sound condition, their

skins having suffered no injury. Hence the most important point
to keep in mind is that rotting organisms can only attack citrus

fruits through a skin injury.

Garment (Dr.). Coco-nut Bud-rot Disease (Taviuni).—Ayric. Circ.

(Dept. of Agric, Fiji), ii, 4, pp. 94-95, 1921.

Samples taken from diseased coco-nut buds at Taviuni (Fiji) were
culturally examined and found to contain the characteristic bacillus

of the coli group, side by side with fungi. The latter must be
regarded as saprophytic and not disease-producing. The bacillus

in question was inoculated on glucose peptone water and found to

be negative in regard to indol production and positive to the Voges
and Preskauer reactions. It can therefore be definitely stated that
the Bacillus coli of bud-rot does not belong to the classical type of
coli communis organisms, of human origin.

Elliott (J. A.). A Hew Fhoma Disease of Cotton.—Abs. in

Phytopath., xi, p. 48, 1921.

A hitherto unreported disease of cotton in Arkansas appeared in

1920 and made very rapid progress during a period of cool, wet
weather. All plants were killed in small patches in severe cases

;

in others the stand was greatly reduced. A change in weather con-
ditions abruptly checked the progress of the disease and many
plants recovered. Scars of the lesions caused by the disease were
found throughout the summer. The parasite, a species of Phoma,
was isolated and successful inoculations obtained both in wounded
and unwounded tissues. All parts of the plant above ground can
be attacked, and extension in the tissues is very rapid, but a high
degree of humidity is essential for the activity of the fungus.

Brooks (F. T.) & Kidd (M. N.). The ' Black Spot ' of ChUled and
Frozen Meat.—Dept. of Sc. and Ind. Res., Food Invest. Board
Special Rep. No. 6, 6 pp., 1 pi., 1921.

Consignments of beef and mutton brought from the Argentine,
New Zealand, and other countries to England are sometimes found
to be disfigured by the presence of black spots on the surface. The
result of detailed investigations of the, occurrence and nature of
this condition, which may cause the meat to be condemned at the
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port of entry, is described by the authors. Towards the end of the

war and afterwards it was fairly common on account of the long
periods of storage that were necessary.

'Black Spot' is caused by Cladosporiur)i herbarwni and affects

all kinds of frozen meat. It has been found that the fungus
develops at temperatures down to 18° F. {-7-7° C.) to 22* F.

( — 5-5° C), and its spores are then of the same character as those

produced at ordinary temperatures, namely, oval spores, 8 to 16 /z x
4 to o fi, which may be once septate, and roughly spherical spores

3-5 to 5 (I in diameter, budded off in chains from the former. But
conidiophores arising under cold-store conditions are sometimes
entirely unbranched, thus differing from those produced at normal
temperatures. ' Black Spots ' were produced artificially in cold

storage, the time taken being about six months. This, however,
was .shortened by keeping the tubes and pieces of meat at ordinary
temperature for 24 to 48 hours after inoculation, before placing in

cold storage. The lower the temperature, the slower the growth,
but, since at temperatures above freezing-point competing bacteria

may prevent the development of the fungus, the optimum tempera-
ture for • Black Spot ' must be placed at, and just below, freezing-

point.

On meat, C. herharv.m develops particularly upon the subcutane-
ous connective tissue, whether overlying muscle or fat, the brownish-
black fungal threads sometimes penetrating the underlying tissues,

especially muscle, to a maximum observed depth of about 4 mm.
Material in which the meat is packed also carries the fungus.

Whilst meat affected by ' Black Spot ' is unsightly, the presence
of 6'. herhanim alone does not render it dangerous or unfit for

human consumption, as no toxic substances are produced duVipg
growth, whether upon meat or other substrata. Large quantities

of the fungus consumed by one of the authors mixed with other
food have failed to produce deleterious results. iDuring the latter

part of the war much meat spotted in this manner was legitimately

saved by trimming away the most conspicuously damaged parts.
' Black Spot ' on meat may, however, be accompanied by putrefactive

bacteria, and should then be condemned ; the presence of the latter

can easily be ascertained by the characteristic odour produced. Other
fungi which may or may not accompany C. herbarum are white
moulds (species of Sporotrichiun and Oospora), bluish-green moulds
{Penicillium spp.), pink yeasts, together with the profuse growths
known in the trade as ' whiskers ' [Macor spp. and Thainnidiuin
spp.j. White moulds are known to develop at temperatures below
freezing-point, but this is not established as yet in the case of the
others.

Van der Bijl (P. A.). A Paw-paw Leaf-spot caused by Phyllo-
sticta sp.—South African Journ. ofiScience,xvn, 3-4, pp. 288-
290, 1921.

A leaf-spot disease, which does not seem to have been previously
reported as occurring on paw-paw (Carica papaya) in South Africa,

though it is not uncommon in Natal, is caused by a Phyllosticta.

The attacked leaves show white spots of an average breadth
from 2 to 5 mm., circular, or angular, or more or less elongated in
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one direction, and frequently coalescing. These are often bounded
by a yellow or brownish margin, which g-iadually merges into the

normal green of the leaf. The tissues of the spots ultimatelj'-

become brittle, and fall out, giving a shot- hole appearance. Black
dots, consisting of pycnidia, may be observed about six days after

infection in the spots on the upper surface of the leaves.

The mycelium appears to be primarily intercellular, and the

author thinks it excretes an enzyme which kills the cells of the

host, as these are much shrivelled up and collapsed in the affected

area ; in section the latter appear thinner than the rest of the leaf.

The pycnidia are at first sub-epidermal, but later become erumpent

;

they are globose, from 80 to 106 fi in diameter, and with thin

walls. The spores are hyaline, straight to slightly curved, rounded
at both ends, and measure 4-4 to 5-8 /x x 1-5'to 1-8 //.

The fungus grows well in culture, though pycnidia do not appear
to be readily formed. They were obtained on beerwort agar plates,

and were up to 133 /z in diameter.

Inoculations with pure cultures gave positive results both on
unwounded leaves and wounded fruits. This suggests that the

fungus may possibly cause a fruit-rot in nature.

Of the three fungi, Phoma microsporella Karst. and Har., Phyllo-
sticta papayae Sacc. and Ph. caricae-'pa'payae Allesch., recorded
as causing leaf-spots of the paw-paw, the author thinks that his

species should be referred to the last-named.

Caylet (Dorothy M.). Some Observations on the Life-history
of ISTectria galligena Bres.—Ann. of Botany, xxxv, 137.

pp. 79-92, 2 pL, 1921.

The author describes a series of observations, both on bark and
in pure cultures, on the life-cycle of the fungus isolated from
canker on apple trees in England, which agrees in morphological
and biological characteristics, except for the somewhat larger

dimensions of the ascopores, with Nectria galligena Bres., not with
N. ditissima Tul.

The only media found on which the fungus completed all the
stages of its life-history, including the development of perithecia,

were those containing starch or some derivative of starch, with one
per cent, glycerine. Potato slopes in glycerine gave the best results.

The cultural characters of the fungus are fully described, together
with the cytological details of the development of the perithecium
and ascogenous hyphae. The further development of the asci was
not followed. No definitely recognizable pycnidia were obtained
in culture, though pycnidia occur on the bark in close proximity to
the perithecia.

In addition to the micro- and macro-conidia described by former
observers, the author observed a two-celled multinucleate conidium
with eight or more nuclei in each cell when mature. Unstained,
they cannot be distinguished from two-celled macrospores.

Inoculations with macrospores from pure culture produced
typical sunken cankered areas on one-year-old apple twigs in
spring.
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Stone (R. E.). Leaf Scorch or Mollisiose of Strawberry.—Abs. in

Phytopath., xi, p. 44, 19:21.

A disease of strawberry -leaves prevalent in Ontario, and charac-

terized by purple spots and later by a dried scorched appearance,

is caused by the imperfect fungus Marssoaia potentillae (Desm.)
Fisch. This fungus was found to have as its ascigerous stage

Molliaiit earliana (E. and E.) Sacc, the connexion between the two
forms being established by culture and typical infections obtained
with ascospores.

Zeller (S. M.). Heart-rot of Prune and Peach in Oregon.—Abs.
in Phytopath., xi, p. 105, 1921.

In Western Oregon the chief cause of heart-rot of these §tone

fruits is Trametes carnea (Nees) Cke., which causes more wood
decay in the trees than all other fungi. Large pruning wounds
are the most common place of infection. Two other fungi, Lenzites

so.epiaria Fr. and Fames 'pinicola (Sw.) Cke., which are also

usually found on coniferous hosts, very frequently cause heart-rot

of peach and prune.

Marchal (El. et Em.). Contribution a I'^tude des champignons
frncticoles de Belgiqne. [Contribution to the study of fruit

fungi in Belgium.]

—

Bull, de la Soc. Royale de Bot. de Belg.,

liv (N. S. iv), 31 pp., 2 pi., 1921.

Owing to w^ar conditions the authors' investigations of the fungi
occurring on fruits, extending over six years, were restricted to the
region round Gembloux in the province of Namur, but even so

several thousand specimens were collected, of which 815 formed
the subject of study. In the majority of cases pure cultures were
obtained. The following list includes twenty-four new species or
varieties, of which the Latin diagnosis is given, and in some cases

figures

:

Phycomycetes : Mucor mvxedo, 31. racemosus, M. fragilis,

Chaetocladium Jon esi,Phytoph thora infesta ns, P.om iiivora, Pythium
de Baryanum, P. intermedium. Ascomycetes : Eurotium
Aspergillus glaucus, Sclerotinia Fuckeliana, S. cinerea, S.fructigena,
Nectria galligena, Venturia cerasi, V. inaequalis, V, pirina, Pleo-
spora lycopersici n. sp., Diaporthe perniciosa, n. sp. ; also various
Saccharomycetes. FuxGi imperfecti : Phoma destructiva, Do-
thiorella vinosa n. sp., B. mali var. globuligera n. var., Fuckelia
conspicua n. sp., Fusicoccum malorum vai". macrosporum n. var.,

F. rimosum n. sp.^ Cytosporellafi^udonim n. sp., Cytospora personata,
Septoria piricola, Sphaeropsis pseudodiplodia, Hendersonia vagans
\8iT. fructicola n. var., Gloeosporium album, Corynen in longistipita-
turti, Oot>pora umhrina n. sp., 0. perpusilla, Geotrichum candidum,
Monilid cinerea, M. fructigena, Hyalopus priiinosus n. sp., Botryo-
sporium diffusum, Eidamia acremonoides, Aspergillusfidiginosus,
A. glaucus, PeniciUium hrevicaide, P. glaucum, P. fiavuvi n. sp.,

P. olivaceum, P. olivaceum var. discoldeum n. var., P. roseum,
Gliocladium cinereum n. sp., Acrostalagmus cinnabarinus, Cepha-
lothecium roseum, Raniularia Candida, R. magnusiana, R. macro-
spora, R. cerasorum n. sp., Echinoboti^um atrum, Torida lamelli-
gera n. sp., T. pidveracea, Stachyboty^s altermins, Fusidadium
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cerasi, F. dendriticum, F. pirinuin, Clado8]X)riu7rh herbarum,
Macrosporium sarcinaeforrae, M. solani, Alterjnaria tenuis var.

mali n. var., Tilachlidium nigrescens n. sp., T. malorum n. sp.,

Isaria feliiui var. pirina n. var., Graphium fructicolum n. sp.,

Stysanus steamonites, Tubercularia jyiricola n. sp., Dendrodochium
pulchruTYi n. sp., D. versicolor n. sp., Fusarium solani, F. coeruleum,

F. siibulatum, F. oxysporum, F. Willkovimii.

The conidial form' of Pleospora lycopersici n. sp. is stated to be
Macrosporium sarcinaeforme Cav., thus confirming the existence

of a relationship between certain members of the genus Pleospora

and conidial forms of the Macrosporium type.

Cultures of Diaporthe perniciosa n. sp. on different media have
established with certainty the connexion between the ascigerous

stage of the fungus and Fusicoccum malorum Oud. Cultures of the

latter on branches of pear and apple trees produced, after several

weeks, the perithecia of the Diaporthe, and from the ascopores of

this pycnidial stromata and, later, fresh perithecia were obtained.

These cultures showed considerable variations in the character of

the fungus, as regards the dimensions of the perithecial necks and
the grouping of the perithecia. The pycnidial stage is still more
variable in culture, so much so, that it seems possible that several

other previously described forms may be merely variations of

Fusicocfium malorum, Oud. Aposphaeria pomi Sacc. and Schulze,

and Myocosporium mali Bres., are amongst these. D. perniciosa
is—at least in the Namur district—one of the most frequent causes
of rot in late varieties of apple and pear, especially in dry surround-
ings, causing a brown-black, slowly spreading spot usually at the

stalk end. Pycnidial fructifications cover the spots very late

in the rotting process, while perithecia are observed very exception-

ally in the spring on completely mummified fruits. Plums and
peaches are also attacked before ripening, becoming covered with
stromata, cracking, drying up, and falling. D. perniciosa hibernates
on the branches, especially on pear and apple, less frequently on
plum and cherry, producing a canker in the outer layers of the bark

;

it rarely attacks the cambium and is not so serious as Nectria galli-

gena. The bark infections give rise to numerous pycnidial stromata
in the autumn which remain hidden in the external layers, thus
simulating certain species of Myxosporium. Perithecia are formed
later and rather capriciously. Inoculations with Fusicoccum, spores
on wounded young apple twigs in August showed the cortex invaded
and pycnidial stromata forming in November.

DothioreUa vinosa n. sp. seems to be a ubiquitous species, having
been found as a parasite on the leaves of plum trees and on the
bark of pear and apple trees and red currant bushes. It is a fre-

quent cause of rotting of certain varieties of apples and pears,
producing a large, dark brown spot with a progressive dissolution
of the tissues. The mycelium long remains sterile, pycnidia only
appearing on completely rotted fruits,

Fuckelia conspicua n. sp, has been found on fallen pears of the
varieties Be'sy de Chaumontel and Josephine de Malines, and once on
apple. The affected fruits are entirely covered with dark olive-
coloured pycnidia, growing close together, below which the fleshy
pulp is completely invaded by the mycelium. Spermatia, either
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mixed with the normal spores, or in special spermagonia, occur both

in culture and on. the fruit. They have resisted all efforts at

germination.

Fusicoccum, rimosuvi n. sp. differs from F. malorum, Oud. in

the character of the disk and in the position of the opening ; it has

been found on tomatoes gathered before complete maturity.

Notes are given on the other species mentioned in the list above,

especially regarding their parasitism, frequency, and the hosts on
which they occur. Besides the new forms, twenty-one are new for

the Belgian flora.

Harter (L. L.) & Weimer (J. L.). Studies in the Physiology of

Parasitism with Special Reference to the Secretion of Pecti-

nase by Bhizopus tritici.—Journ. Agric. Res., xxi, 9, pp. 609-
624, 1921.

The following is the authors' summary

:

Rhizopus tritici produces a powerful intracellular and extra-

cellular pectinase when grown in sweet-potato decoction. The
enzyme is able to effect the complete maceration of raw sweet-

potato disks so that coherence of the cells is entirely lost. The
optimum temperature for maceration is between 45° and 55° C. At
60° deactivation of the enzyme is nearly instantaneous ; below 45°

the activity of the enzyme decreases simultaneously with the

decrease in temperature.

The maximum enzyme content of the hyphae and the solution is

attained in about 24- and 48-hour-old cultures, respectively. The
volume of the enzyme solution of a given strength does not influence

the rate of maceration ; the concentration of the enzyme in the solu-

tion does. Exposure of the hyphae for two hours to direct sunlight

does not affect the macerating power. Centrifuging to remove the

sand and fungous debris slightly deactivates the enzyme. Filtering

the solution in which the powdered hyphae and sand ai'e suspended
through filter-paper weakens the enzyme ; filtering the solution after

the removal of the fungous felt does not reduce its strength. Ex-
traction of the powdered hyphae for eighteen hours in water does

not increase the rate of maceration when compared with hyphae not

extracted. Toluol may safely be employed as an antiseptic without
impairing the action of the enzyme. The quantity of sand used for

grinding the hyphae does not influence the action of the enzyme.
The treatment of the hyphae with acetone for twelve minutes and
ether for three minutes has no influence on the macerating action

of the hyphae. Washing the hyphae in running water for fifteen

minutes has no influence on the action, of the enzyme. The results

of these investigations indicate that work of this type, involving
a study of the relationship existing between a host and its parasite,

may throw some light on the important question of parasitism.

Rhizopus tritici belongs to a large group of organisms, incapable

of themselves of penetrating the unbroken cells of the epidermis
mechanically or of dissolving them with enzymes. However,
after it has once reached the tissues beneath the epidermis, it pro-

gresses with great rapidity. It, like certain other organisms, is

characterized by its ability ' to act in advance ' of its growth.
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It is with deep regret we have to announce the

death of Viscount Harcourt from heart failure on

February 24th. Lord Harcourt had been Chair-

man of the Honorary Committee of Management

of the Bureau of Mycology since its inception,

and had taken keen interest in the organization

and working of the Bureau. His loss will be

deeply felt.

Speabe (A. T.). Massospora cicadina Feck, a Fungns Farasite
of the Feriodical Cicada.—Mycologia, xiii, pp. 72-82, 2 pL,
1921.

The periodical cicada, Tibicina septeTiidecim, passes sixteen years
and nine months of its existence subterraneously. It nevertheless
bears a parasite not known to occur upon any other host. The
fungus is largely confined to male insects. Conidia were found on
cicadas early in the season, and are oval, 10-14 x 14-17 /i, papillate,

and verrucose. They germinate by germ tubes, but the writer was
unsuccessful in culturing the fungus artificially. Later in the
season resting spores were found on 50 to 90 per cent, of the males.
These azygospores are spherical, brownish, reticulated bodies, 38-
48 fi in diameter. Attempts to germinate them failed. The fungus
belongs to the Entomophthorales, and may possibly develop on
biennial cicadas, although it has not been found on these so far, nor
upon the larvae of T. septemdecim. It is not known how it is

perpetuated.

Raybaud (L.). Snr an Fasariun parasite de qnelqnes Uncorinees.
[On a Fusarium parasitic on some Mucorineae.]

—

Comptes
rendus de la Soc. de Biol., Ixxxiv, 4, pp. 213-215, 1921.

The writer describes the parasitism of a Fusarium on cultures
of Phycomyces nitens, Mucor mucedo, and Rkizopus nigricana.
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The fungus originated on potato-peel, and is probably a variety of

F. solani. It will not germinate on acid media, e. g. orange-juice, and
prefers the young parts of the hosts where the protoplasm is dense.

Tbayerso (G. B.). Cenni su Tindustria degli anticrittogamici

e degU insetticidi in Italia. [Notes on the fungicide and
insecticide industry in Italy.]— 5o^^. Tiiensile della R. Staz. di

Patologia vegetale, ii, 5-6, pp. 51-63, 1921.

In a general summary of the position of the fungicide and
insecticide industry in Italy, the author states that the use of

Caffaro paste and Ca.ffaro powder has, since 1912, replaced in

part that of Bordeaux mixture in Italy. The paste is prepared

with oxychloride of copper, which salt was formerly used as a

fungicide in Switzerland and France under the name of ' Cuprose '.

From a practical point of view Caffaro paste offers over Bordeaux
mixture the advantage of containing the exact proportion of lime,

so that it needs only to be dissolved in the prescribed volume of

water in order to have the mixture ready for use. It is true that

Caffaro paste contains only 1 6 per cent, of metallic copper, instead

of the 25 per cent, contained in the copper sulphate of Bordeaux
mixture, but it has been proved by ten years' use that its efficiency as

a fungicide is more or less equal to that of the ordinary mixture.

In 1919 further progress was effected by the appearance in the

market of Caffaro powder, which is nothing more than Caffaro

paste reduced to an extremely fine powder. It can be used either

for liquid treatment by dissolving it in water in the proportions

needed, or for dry pulverizations, which are recommended especially

in regions where lack of water renders the use of liquid mixtures

expensive. The great advantages presented by Caffaro powder from

the point of view of facility of manipulation, packing, and forward-

ing, should cause it gradually to supplant completely the paste.

Bordeaux Powder (' Polvere bordolese ') is still under trial and

its practical value has not yet been established. [See next abstract.]

Italy is the country producing the largest quantity of sulphur

after the United States, and, in addition to its use in the form of

sublimed sulphur and the like, various other preparations are ex-

tensively emploj'ed, viz.

:

CuPRic Sulphur (' Zolfo ramato').—Sulphur to which from 3 to

10 per cent, of ^Iphate of copper, reduced to a fine powder, has

been added; it is used either pure or with the addition of inert

powders such as talc, gypsum, lime, steatite, &c., to reduce the cost

of treatment especially in slighter attacks of fungi.
' ViTTORiA ' Powder.—A cupric sulphur powder of a patented

formula, containing 3, 5, 8, or 10 per cent, of sulphate of copper

and 40 per cent, of some inert impalpable powder not commonly
used, which increases the adhesiveness of the preparation, so that

in many cases it can be usefully employed instead of liquid treat-

ments. It has found favour with the Italian vine-cultivators and
its use is spreading.

Calcium-Polysl'LPHIDEs (or lime-sulphur mixture).—Prepared,

in Savastano's method, by boiling a mixture of 10 kg. of lime

and 20 kg. of sulphur in 25-30 litres of water for about one hoar.

The mixture thus obtained is diluted to 5 per cent, for gammer
and 8 or 10 per cent, for winter treatments. Its use gives good
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rer;ii'^ Various^ > ^^-f^r] ---i an
industrial scale in It* i" '/iry^ydi-^- cm l^ be ex-

tensively used,

Sr.'ER-SuLPHUR (dfo')is a caiciiirr poiysulphido Maich
appeared nrd-r ^hi>i no;.; on the n"«a rket in 1('20; it is a liquid

super-concentrated mixti-re, at 35° to -i-O® Beaumr', of polysulphides.

It is diluted to 2 per cent, for summer and 4 per cent, for winter

treatments, and has a strengthening s.(:lk- on ihe plants, as it con-

tains a certain quantity of jfjluble iro: is prepared from
by-products of gas-'namif'^oture and h:-. "th success.

Professor Bruttini has itely prod v, ceo c cuprie super-sulphur

which has given satisfaet'^ry results at the first test, and experi-

ments are now being carried on with it.

CEBA.SOLI (E.). n problema nazionale degli anticrittogamici a
base di rame. [The national problem of copper fungicide pre-

parations.]

—

BoU. mensile della It. Staz. di PcUologia vegetale, ii,

5-6, pp. 64-71, 1921.

Bordeaux powder, as prepared by the author, is made by adding
to a milk of lime (containing 10-15 per cent, of calcium hydrate)
about 4 per cent, of chloride of calcium. Into this mixture is

allowed to fall little by little and uninterruptedly, while stirring,

a solution of sulphate of copper at 20° to 22° Beaum^ until neutra-

lization as indicated by phenolphthaleine. This gives a precipitate

which filters without washing and is then dried in a current of air

at 90° to 100° C. The preparation is claimed to have all the pro-

perties of Bordeaux mixture.

The preparation of Bordeaux powder does not entail appreciable
waste of material, seeing that the reaction between the sulphate of

copper and milk of lime produces the slightly soluble sulphate
of calcium which has the property, amongst others, of prolonging
the life of the leaf.

In order to increase the suspension of the powder, 10 per cent, of

a paste made from infusorial earth and sugar-factory residues is

added. Like Cafiaro powder (details of the manufacture of which
are given) Bordeaux powder contains 16 per cent, of copper, but
its cost is lower because of simplicity of manufacture and less waste.
Both these powders are cheaper than Bordeaux mixture.

Dalmasso (G.) & SuTTO (S.). Prove di rimedi contro le critto-

game della "vite. [Tests of fungicides for vine diseases.]

—

II Coltivatore, Ixvii, 12-13, pp. 364-368 and 395-399, 1921.
Abs. in BoU. mensUe della R. Staz. di Patologia vegetale, ii,

5-6, pp. 77-78, 1921.

The authors, of the Boyal School of Viticulture, Conegliano, state
that the treatment of the vine with dry powders only, in regions
with frequent rainfall, is not sufficient against Peronospora, but
that they can be very useful as a complementary means of checking
the fungus, if alternated with liquid treatments. Bordeaux mixture
remains the chief remedy, and the one per cent, formula gives
sufficiently good results to justify ta use rather than the stronger
abd more costly mixtures. Caffaro powder in solution of one per
cent, gives results but little inferior to Bordeaux mixture.
The pttpnmtion known as ' Sapersolfo ' has not given satisfactory
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results against Oidium, but further tests are required as to the best

method of applying it.

Thompson (N. F.). The Effect of certain Chemicals, especially

Copper Sulphate and Sodium Chloride, on the Germination of
Bunt Spores.—Abs. in Phytopaih., xi, 1, p. 37, 1921.

Copper sulphate, one lb. to five gallons of water, for one minute
to one hour did not prevent germination of spores of Tilletia laevia

and T. tritici, but only retarded it. But copper sulphate and
sodium chloride inhibited germination of the spores at a strength

of only one lb. of each to 100 gallons water.

Mackie (W. W.) & BRiaas (F. N.). Chemical Dusts for the
Control of Bunt.— Abs. in Phytopaih., xi, 1, p. 38, 1921.

Copper carbonate dust, and equal parts of copper sulphate and
calcium carbonate applied as a dust, each gave perfect control of

Tilletia tritici when applied to the wheat seed at the rate of two
ounces per bushel.

Werth (E.). Fhanologie und Fflanzenschutz. (Phenology and
Plant Protection.)

—

Zeitschr. fur PfianzenkraTMi., xxxi, 3-4,

pp. 81-89, 1921.

When the organization of a Plant Protection Service was started

in Germany endeavours were made to gain some knowledge of the

relationship, undoubtedly existing in many cases, between the

occurrence of plant diseases, especially of widespread epidemics,

and meteorological conditions. No general conclusions can, how-
ever, be drawn from this work, as no uniform plan was followed,

and a direct proof of such a connexion is still wanting. The
attempt to develop international observations made in 1913 by the

International Institute of Agriculture in Rome was shattered by
the Great War.
With the foundation of a laboratory' for Meteorology and Pheno-

logy at the Biologische Reichsanstalt, Berlin, the investigation of

the connexion between plant diseases and weather conditions has]

entered a new stage. A centre has been created where will be]

registered (through a system of report cards) the incidence ofj

diseases and pests throughout Germany, with the phenological data]

required to trace their relation to weather factors ; this will un-

doubtedly lead to new and more secure methods of handling theii

control.

Phenology (i. e. the observation of the annual development phases]

of plants or animals) can help towards attaining this end by study-

ing the pathogenic organisms themselves from a phenological point]

of view, and drawing a parallel between their behaviour in the!

course of a particular year, or on an average of a number of con-

secutive years, and meteorological data such as the isothermic lines.!

Examples of the correlation between diseases and weather con-

ditions are given. Thus Monilia attacks primarily the ovaries of

the dead blossoms of fruit-trees, and such blossoms are killec

chiefly by late spring frosts ; Fusicladium is less discriminating]

and its preference for immature parts of fruit-trees indicates th€

danger of a cold spring ; a long-delayed spring causes a delay ii

the sowing and favours the attacks of hoppers on young cereals

;



the same may occur when the sowing is made in its right time, by
a delayed growth due to drought

Phenology can also be of considerable practical interest to plant-

growers, as it can help towards the immediate selection of resistant

and sufficiently productive varieties to be cultivated in a given

locality under known climatic and soil conditions, without losing

years in unsuccessful trials.

As it would take many years to organize regular observations of

all known pests, it is necessary at first to select only a few of the

most widespread and best-known vegetable and animal forms
which are easy to observe and may be considered as typical repre-

sentatives. Thus a standard will be obtained which will allow of

conclusions being drawn regarding the behaviour of other eco-

logically similar lorms.

General plant and animal phenology can be very helpful to the

Plant Protection Service and may leaid to the discovery of further

cases of ' indicators ', that is of associations between some easily ob-

served phenological phenomenon and the severity of a disease-

outbreak. Thus according to Hiltner :
' There seems to be a striking

interdependence between the dates at which snowdrops bloom and
the seriousness of the plague of field-mice which occurs from time

to time in Bavaria.'

Furthermore, phenological observations will undoubtedly render

more clear the combined action of climate and soil on plants.

There is already convincing evidence that, under similar cUmatic
conditions, the general type and annual developmental course of

vegetation is closely dependent on the quality of the soil, but still

there is much to be learned, especially regarding the influence of

soil on disease. Thus it is stated that the plum-pocket disease

{Taphrina pruni Tul.) and the red spot of plum leaves (Polyatigma

pruni Tul.) hardly ever occur on lime-rich soils, while in lime-poor

soils or where no lime at all is present they can occasion heavy
damage. A rainy and warm summer wiU favour the development
of the Fhytophthora stem and tuber-rot of potato to such an extent

that, in heavy soils, up to 50 per cent, of the tubers can easily be
rotted, but in a light soil the formation of tubers is stimulated by
such weather, so that the damage done by Phytophthora can be
counterbalanced and a good crop obtained.

The author therefore advocates the creation of a National Pheno-
logical Service over the whole of Germany, which in time will be
able to determine the laws of the interdependence between climatic

variations during a number of years, and the increase or decrease

in the intensity of diseases and pests of cultivated plants; this

service will ultimately aim at giving warning of a threatening

plague or epidemic, and preventive and control measures can be
taken in good time.

There exists already in Germany a network of official and
private institutions which might be called upon to help in the

organization of a regular and uniformly planned phenological

service. In Bavaria there has been, since 1912, a phenological

observation service with the Chief Station for Plant Protection in

Munich as centre ; in Wiirttemberg also phenology has long been
a part of the activity of the Meteorological Central Station (Pro-

vincial Bureau of Statistics), while in Saxony phenological obser-
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vations are collected and published by the Central Meteorological

Office. In Mecklenburg the State Bureau of Statistics also collects

phenological notes, which are published periodically.

The author suggests the following bases for the observations :

1

.

Observations on a small selection of characteristic plants, the

selection being made on the ground of already available experience,

so as to permit of determining with certainty all the phenological
phases in the course of the plant year.

2. A short list of observations on the animal kingdom, com-
prising five points only.

3. Observations on a series of animal and vegetable parasites.

Reports should be made at the end of spring and summer, with
a general report at the end of the year, and should be sent in as
early as possible to the co-ordinating centres.

Brocq-Rousseu (M.). Les recherches mycologiques en m6deciiie
veterinaire. [Mycological Research in Veterinary Medicine.]

—Bull. Soc. Myc. de France, xxxvii, 2, pp. 99-103, 1921.

The War Minister installed in 1920, at 8 Avenue de S^gur,
Paris, a laboratory for veterinary research for the Army, which has
for its particular object the study of contagious and parasitic

diseases of the horse, their prevention and cure. The author calls

attention to several diseases of fungous origin as being deserving of

further study. Some of them are common to man and the horse,

and are thus important from the point of view of comparative
pathology. From the purely mycological standpoint their full life-

history and relations are in need of further investigation. The
skin diseases, of which ringworm is a type, due to Achorion gyp-
teum, Microsporon lanosum, M. equinum, Trichophyton gypseum,
T. equinum, T. gypseum granulatum, and others, are of interest to

mycologists as their perfect stages, usually believed to be probably
of the Gymnoascaceous type, are not known, nor under what con-

ditions they can occur in nature as saprophytes. Sporotrichosis,

due to iSporotrichum^ Beurmani, is perhaps transmissible from the

horse to man by contact. Epizootic Lymphangitis, the causal

organism of which is a Cryptococcus which in culture has given

indications of a mycelial development, is worthy of much more
detailed mycological study. Then there is the group of forms vari-

ously known as Streptothrix, Actinomyces, Discomyces, Nocardia,
Oosjjora, CladothHx, &c., which are in a most regrettable state of

confusion as regards their nomenclature. Here again some are

common to animals and man.
It would also be of great practical value to determine the identity

of the numerous fungi affecting fodder and causing alterations

which may lead to intoxication. The chemical changes they bring

about should be of particular interest.

Keilin (D.). On aNewTypeof rungfns: Coelomyces stegomyiae
n. g., n. sp., parasitic in the Body-cavity of the Larva of
Stegomyia scutellaris Walker (Diptera, Nematocera, CqU-
cid&e).—Parasitology, xiii, 3, pp. 225-234, 7 figs., 1921.

Among six parasitized larvae of Stegomyia scutellaris, collected

by Dr. Lamborn in the Federated Malay States, one harboured a

new parasite which was very similar in appearance to a new ciliate
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Lambornella described in the same journal (pp. 216-224). A
detailed study of the structure of this parasite, however, showed
that the organism was a fungus, which the author proposes to

name Coelomyces stegomyiae n. g., n. sp. The examination of

sections showed that the larva was heavily infected and lacked one
gill, while the fat-body had completely disappeared. The other

internal organs were apparently healthy.

The infected portions of the parasitized larva contained oval

bodies, 37*5 to 57 /i long by 20 to 30 /x in breadth, surrounded by
a more or less thick yellowish wall. Fragments of a true mycelium
were also seen, forming two or three concentric layers so closely

attached to the host tissues that there was difficulty in separating

them. The mycelium was also well developed beneath the hypo-
derm of the host, where it was covered with the pigmented remains
of the peripheral cells of the fat-body. The numerous branches

varied from 2 fi to 6 /x in thickness, the main ones being often con-

nected by short transverse branches which showed a small diverti-

culum or spherical thickening in places. The mycelium was
unicellular, the nuclei being crowded or scattered.

The majority of the branches show terminal multinucleate

thickenings of various sizes, sometimes as much as 30 to 'So fi by
20 to 22 fi. Later these become separated from the mycelium and
are found within the body-cavity of the insect, their length varying
from 32 to 65 /x. At a still more advanced stage these bodies

become more regularly oval, the peripheral layer of protoplasm

grows denser, the external wall thickens, the nuclei increase in

number, and the protoplasm becomes more basophile. Finally

they become sporangia which measure 37*5 to 57 /x by 20 to 30^,
and are flattened on one side and convex on the other. The wall

of the sporangium, highly magnified, shows a very fine granular

structure and many small clear lenticular spots. This wall consists

of two distinct layers: (1) an internal, thin, structureless laj'er,

0*7 fi thick, and (2) an external layer, 1-7 to 2 /x thick, of a yellowish

colour and showing numerous apertures, from which oily drops are

extruded.

The young sporangium is filled with very dense basophile proto-

plasm, containing a number of small nuclei. As it develops, the

protoplasm divides into many portions, each surrounding a nucleus,

and gives rise to as many small spherical cells as there were nuclei.

These cells, 3 /x in diameter, become elongated, and ultimately the

sporangia are filled with lozenge-shaped spores, 5 n long by 1 fi in

diameter. The escape of the spores probably results from the

rupture of the sporangium along the clearly-marked line of cleavage

visible on its convex surface. Thin- and thick-walled sporangia

were found, both these forms being independent of the stage and
content of the sporangia. Possibly the former serve for immediate
reproduction, while the latter represent a resistant or resting form
of the parasite.

The systematic position of this organism is somewhat obscure.

The mycelium of CoeloTiiyces being devoid of transverse walls, it

would appear to belong to the Phycomycetes, and undoubtedly
resembles the Chytridineae in some respects. Its systematic position

cannot be exactly defined, however, until more abundant and living

material is available for study. It is still necessary to determine
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(1) the structural character of the mycelium during the early stages

of infection, before its more or less complete transformation into

sporangia
; (2) whether conjugation occurs, and if so, at what stage

of development
; (3) the structure of the spores

; (4) the mode of
their liberation from the body of the host; and, finally, (5) the
mode of infection of a new host and the formation of the first

mycelium.

FoLiTis (J.). Dn role dn chondriome dans la defense des orga-

nismes v6g6tanz centre I'invasiou dn parasitisme. [Part

played by the Chondriom in. the Self-defence of Plant Organ-
isms against Parasitic Invasion.]

—

Gomptes rendus de VAcad,
des Sciences, clxxiii, 8, pp. 421-423, 1921.

The presence of a parasite in the interior of tissues very
frequently provokes an irritation which manifests itself by a
reaction in the part attacked. The author believes that the chon-
driom plays a considerable part in these reactions.

The leaves of Evbonymus bear, when they are attacked by Oidium
euonymi-japonici in the spring, large red blotches on both sides,

caused by the action of the mycelium, which sends haustoria into

the interior of the epidermal cells. The excitation provoked by the

mycelium can be transmitted to some distance, for the red dis-

coloration, due to an anthocyanic pigment dissolved in the liquid

contained in the vacuoles, is also observed in cells quite free from
haustoria. In order to explain this action at a distance, one is

naturally led to admit the difiusion of an irritating principle ex-

osmosed by the parasite. In other cases the reaction which takes

place seems to be the more or less direct result of an irritation of the

mitochondria, and, as a matter of fact, mitochondria are present in

the cytoplasm of the cells in which the trouble starts. Most of

these elements participate in the formation of the anthocyan, and
of the colourless tannic compounds which are found in the diseased

parts of various plants. In several parasites which produce a set

of symptoms closely resembling the well-known ' brunissure ', such
as the Oidium disease of the vine, one can ascertain that the brown
spots are always due to the action of the mitochondria, which
produce a brown tannic compound.

In another set of cases the chlorophyll persists longer in the

diseased areas of organs where it disappears normally at a given

time, than in the sound ones. So, for instance, leaves of apple and
arbutus, which normally are yellow when they fall, often show
green patches in the areas attacked by Fusicladium dendriticuni

or Septoria unedonis. The same occurs also under scale insects

;

small green spots can thus be observed on oranges attacked by
Ghrysomphalus minor. The long persistence on the trees of leaves

attacked by a parasite must also be ascribed to a parasitic excita-

tion, as is, for instance, the case with lilac bushes on which the

leaves attacked by Aspidiotus hederae remain during the whole
winter (Trabut). In all these cases it can be proved that the parasitic

invasion has an exciting action on the chloroplasts, which, according

to recent views, are nothing more than highly differentiated mito-

chondria. The examination of a transverse section shows that the

cells in these green areas contain chloroplasts which increase in
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size, multiply by division, and actively produce chlorophyll and
starch, while the cells in the sound areas either contain degenerating

chloroplasts or are wholly without them.

When the action of the parasite results in the formation of true

galls, the irritability of the mitochondria is very acute; a good
example of this is given by certain bluish galls on the leaves of

Lycium europeuvi L. In the epidermal tissue of the galls the

cytoplasm of the youngest cells contains a bright corpuscle of an

oleaginous aspect. These represent the cyanoplasts described by
the author in the epidermal cells of various flowers, and are derived

from mitochondria (Guillermond). At first they are colourless and
very small, but they gradually increase in size until they equal or

even outgrow the size of the nuclei, and then become impregnated

with a bluish-purple colouring matter. In this case it is therefore

quite evidently proved that parasitic invasion causes an excitation

resulting in the growth in size of mitochondria which produce an
anthocyanic pigment. The formation of large quantities of tannin

in galls must also be attributed to a similar excitation.

Thus the excitation in plants caused by a parasite can give rise

to a state of reaction in the mitochonctia, which become active

centres for the elaboration of most of the substances secreted by
the cell ; some of these substances, e. g. tannin compounds, can be

produced in large quantities, and probably contribute to the self-

defence of plant organisms against parasitic invasion. The reaction

in the mitochondria varies in different plants or even in the same
plant in accordance with its stage of development and the nature of

the parasite,

Alcoce (Mrs. N. L.). Protection against Fongi fr&m. Abroad.

—

Joum. of the Ministry of Agric, xxviii, 7, pp. 455-459, 4 pi.,

1921.

The new Destructive Insects and Pests Order of 1921 has been

framed to prevent the entrance of certain dangerous parasites into

England. Two of these—wart disease of potatoes and onion smut
—are already in this country, but their distribution is known and
their control is dependent on this knowledge being reliable, so that

new introductions are undesirable. The other scheduled diseases

have so far not made their appearance, and it is hoped that the

new Order will prevent their introduction. They are four in num-
ber. Chestnut blight (Endothia parasitica) is a bark disease which
has caused losses in the United States reaching many million pounds
sterling, and all efforts to control it have proved fruitless. Downy
mildew of hops {Peronoplasmopora humvli) was imported from
Japan into the United States and is there spreading. Fire blight,

a bacterial disease due to Bacillus amylovorus, has been stated to

be the most universally destructive of all pomaceous fruit diseases,

and in the United States the growing of susceptible pears has been
rendered unprofitable by it in some localities. Black knot of plum
and cherry [Plowrightia morbosa) abounds on the wild plums and
cherries in the United States, and is as destructive as it is common.
Other diseases occur in various parts of the world that may become
extremely destructive to cultivated plants if introduced into Eng-
land, but these four are of outstanding importance.
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Uphof (J. C. T.). Eine nene Krankheit von Cephalantlius occi-

dentalis. [A new disease of Cephcdanthus occidentalis.]—
Zeitschr.fur Pjianzenkr., xxxi, 3-4, pp. 100-108, 1 fig., 1921.

A disease of the shrub Gephalanthtis occidentalis (Rubiaceae)

is described, which the writer found in 1918 near Poplar Bluff,

Missouri, U.S.A. It is believed to be a form of mosaic disease.

No similar affection, so far as the writer knows, has been hitherto

observed on the Rubiaeeae.

The soil was a fertile clay, very liable to flooding, and in some parts

practically a swamp. There were entire rows composed of these

shrubs with the characteristic mottling of the leaves, while others

again were quite green and normal. To all appearance the disease

radiated out from a given point, and was presumably connected in

some way with the early summer floods.

The young leaves, 3 to 10 cm. in length, were of a normal pale

green colour, but dotted with small light spots. The latter gradu-

ally increase in size with the growth of the leaf, and finally merge
into one another, thus forming large irregular patches from 3 to

30 mm. in diameter. All parts of the leaf—base, centre, veins, and
tip—are liable to attack, as are also the pedicels, young branches,

and roots.

The disease appears to result in an elimination of the chlorophyll

grains. Neither insect nor fungous parasites could be detected,

while bacteria were also absent.

The structural differences found between healthy and mosaic

tobacco-plants, one of the foremost of which is the feeble develop-

ment of the palisade parenchyma in affected leaves, appear to be

absent in the case of Cephalaiithus. Transverse sections of a

Cephalanthus leaf in a fairly advanced stage of the disease show
that some of the chloroplasts are normal in colour, while others are

much lighter. All, however, are of the same size. The virus

appears to be diffused from the centre of the spots, and to be

conveyed by means of the protoplasm to the chloroplasts. Gradu-
ally, as the disease advances, the chloroplasts divide irregularly,

and the last stage of infection is characterized by the total degenera-

tion of the chlorophyll grains and the presence of large grains of

starch. The corresponding parts of the leaves are very trans-

parent.

Inoculation experiments were successfully carried out, the aver-

age duration of the incubation period being 12 to 14 days. Healthy
parts of the plant could be infected by the virus, which was
filtered through cotton or paper. A temperature of 100° C, kills

the virus, which survives 60° C. The actual thermal death-point

has not been ascertained. All attempts to inoculate other plants

of various families were unsuccessful.

Blaeeslee (A. F.). A Graft-infections Disease of Datnra
resembling a Vegetative Mntation,—Journ. of Genetics, xi, 1,

pp. 17-36, 5 pi., 1921.

Plants of the Jimson Weed (Datura stramonium) have been

found to develop spontaneously a peculiarity which can be

transmitted by grafting to normal stocks. Such plants are

called Quercina on account of structural characteristics of the
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leaves. The first Q. plant was found in the cultures at the

Omnecticut Agricultural College in the autumn of 1915, and was
then believed to be a spineless mutant of the purple-stemmed form.

Seed was obtained for experimental purposes by means of artificial

pollination.

The Q. plants do not breed true, but throw a small proportion

of normal plants along with Q. seedlings. The latter are usually-

recognizable at an early stage, the leaves being narrower than the

normal, somewhat twisted, and indented at the margins. The
stature of Q. plants is below the normal, the branches are more
slender, and the root system not so well developed. The flowers

are also easily distinguishable from the normal. The corolla is

split between the lobes as far down as the insertion of the filaments,

the segments being incurved and twisted around the base of the

flower. In the expansion of the bud they are frequently unable
to free themselves from the calyx. The colour of the flower is

darker than the normal, while the stem colour is also more intense.

The stamens in the bud are shrivelled, and produce only a few
small grains which do not function. The stigmatic surface is

chiefly on the inside of the lobe, and runs part of the way down
two sides of the style.

The most conspicuous peculiarity of Q. plants, however, is the
suppression of spines on the capsules. This may be complete,

giving capsules as smooth as those of the inermis variety. The
form of the capsule, however, is that characteristic of the variety

or mutant afiected, the globe mutant plants, if also Q., having
flattened globose fruits. Seeds from Q. capsules are distinctly

smaller than those from normals, and their percentage of germina-
tion is less. Older seedlings also appear less vigorous than the

average.

The foregoing descriptions apply to Q. plants raised from seed,

but the condition has been known to break out spontaneously in

the field, generally late in the season, on plants which have been
produced by normal parents. The first symptoms are changes in

the form of leaves and flowers. Purple flowers turn darker and
are often mottled. As the season advances, more plants show Q.

branches, and when normal plants have flowered and formed capsules,

Q. plants are still flowering. Breeding experiments have been
carried out, the Q. plants being combined with all available types
of the Jimson Weed. No varietal immunity has been discovered

within the species. The evidence from these experiments shows
that the Q. infection is ordinarily carried by the female gametes
and aflects at least 79 per cent, of the seed produced by Q. parents.

It can also be carried by the male gametes, but this is less common
since Q. plants only occasionally produce pollen.

It was thought that the Q. complex might be due to a mosaic
type of disease, such as that affecting tobacco, another member
of the Solanaceae. Attempts were therefore made to transmit the

infection to healthy plants by rubbing their leaves with those of

Q. plants, but without success.

The grafting of Q. branches on normal stock or vice versa has
invariably given infection, which is usually manifest as soon as

new leaves are formed. A number of Solanaceous species were
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tested by grafting with Q. Jimson Weeds, but none was so suscep-

tible as the Jimson Weed itself. Datura metdoides was infected

by grafting, but the disease was slow in making its appearance.

Most of the species tested seem immune against the infection and
unable to transmit the virus. The petunia is a typical example,

being unable to transmit the virus through as much as 16 cm. of

its stem. Ehsperiments with tomatoes were also unsuccessful, the

virus failing to pass through 3-5 cm. of the tomato stem and infect

a normal Jimson graft. Both the scions of Jerusalem cherry

grafted on Q. stock produced normal flowers with pollen and fruit,

but their leaves, though normal in shape, were more or less marked
with yellow blotches. Of two grafts from these infected scions on
to Jimsons, one transmitted the disease. The egg-plant gave some
slight evidence of susceptibility to infection, one of the two scions

•grafted on to Q. Jimsons having puckered leaves resembling those

of Datura meteloides in the earlier stages of infection. The only

other instance of susceptibility to Q. infection through grafting was
that of D. ceratocaula. Of two scions grafted on to Q. Jimson
stock, one produced a flower without pollen and two slightly

abnoirmal buds which fell off before opening. The corollas of the

latter were more or less slit. Later flowers from this plant, how-
ever, were normal.

At least one other mosaic-likfe disease has been found to affect

Datura atramoniuTn. This has been called 'Z', and was first

noticed in two adjacent plants in the field cultures of 1917. In-

fected plants are obviously diseased. The leaves are light in

colour, mottled, somewhat eroded, and very much puckered, resem-

bling the badly diseased leaves of beans attacked by mosaic. The
leaves may be reduced to merely the midribs. The capsules are

deformed, with spines reduced or absent. The buds are usually

elongated, the flowers ' confused ', with corollas split or malformed
and numerous accessory carpels. Infection develops rapidly, and
is evidently transmitted by means of contact. Attempts to com-:

municate the disease to normal ' plants by rubbing them with
infected leaves were mostly successful, but no extensive experiments

have been carried out to discover susceptibility in other Solanaceae.

It has not yet been found possible to transmit the disease to

tobacco {Nicotiana tabacum) either by rubbing the leaves together

or by grafting.

From smooth capsules of a *Z ' plant 89 seeds were sown, giving

77 seedlings which remained normal. Experiments thus indicate

that the ' Z ' disease is infectious by contact of leaves but is not
carried by seed.

A number of mosaic diseases have been described in the Solana^

ceae. The Q. disease of Datura stramonium differs from these m
being carried both by seed and pollen, and appears not to be trans-

mitted artificially by mere contact or inoculation. The communi-
cation of infection to normal plants by grafting relates the diseast

to the infectious chlorosis of Abutilon tfumipsoni and other form*
investigated by Baur. It differs, however, from such in that no
vegetative function of the plant is obviously impaired, and also

in being carried by seed.

The far-reaching morphological changes in the flowers, fruit,

1



and leaves of Q. individuals would entitle them to specific, if not
generic, separation if 100 per cent, instead of only 79 per cent, of

the seedlings bred true to the Q. complex. As the facts stand,

however, there is much in the behaviour of Q. plants which suggests
genetic phenomena. Instances in the literature are cited where
the same disease appears to have been met with, but mistakenly-

attributed to blending or to so-called ' mosaic ' inheritance.

Dickson (B. T.). Studies on Mosaic—Abs. in PhytopatL, xi,

4, p. 202, 1921.

The writer states that mosaic is now known in thirty genera of

ten families, and mosaic-like diseases in eight genera of five families.

Hyperplasia of palisade parenchyma and less chlorophyll and
carbohydrate in the light areas, and generally an increase in

trichomes and glandular hairs, are reported as histological symptoms
of true mosaic.

Gabd (M.). Sur le d^p^rissement des Noyers dans qnelques
regions de la France. [On the dying of Walnut-trees in some
regions of France.]

—

Bvbll. Soc. de Path. Vig. de France, viii,

1, pp. 41-44, 1921.

One of the most serious diseases attacking walnuts is the rot

described by Prillieux and Delacroix in 1878. The large roots

exhibit laminated rhizomorphs, which spread into fan-shaped plates

in the cortex, phloem, and cambium. As a rule the wood is

destroyed only to a slight depth, though in the smaller roots all

parts are attacked and decayed. The plant reacts by producing
tyloses and wound-gum. One of the surest indications of the
parasite is the peeling of the dead cortex at the base of the trunk,
accompanied by the exudation of a blackish liquid, which solidifies

when exposed to the air. At this stage, however, the tree is nearly
dead.

Microscopic examination reveals the rhizomorphs embedded in

the tissues, and sending feeding branches into the adjacent parts.

Most authorities are agreed, with Prillieux and Delacroix, that the
disease is caused by Armillaria mellea Vahl, and the presence of

this fungus at the base of dead or dying walnuts supports this

view, as also does the spread of the epidemic in rows or circles in

walnut groves. Experimental inoculation from the spore or rhizo-

morphs has not, however, to the author's knowledge, been attempted.

Experimental cultures in difierent media are in progress.

A second serious disease of the walnut attacks not only the roots

but the branches, and is characterized by the appearance of a zone,

first brown and then black, and of considerable extent, in the peri-

cambial region. The cell-walls turn yellow, while deposits of small
black granules collect along their inner surface. Certain cells rich

in starch, especially in the cortex, contain a brown substance in the

shape of small, variable, irregular bodies, which unite to form one
* or several masses, while the starch grains gradually disappear. The

starch grains evidently play a part in this process, as is shown by
a progressive change in their coloration and the loss of their pro-
perty of being tinted by iodized water. Sometimes they seem to

swell and then amalgamate to form more voluminous masses. The
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cortex turns black in patches which are isolated by layers of cork,

while the wood, though less affected, reveals the same discoloration

in places. Tyloses and pectic gum are also formed, as in the case

of rot.

The root system sujffers more than the branches, at any rate at

the beginning. In the older organs of both the wood undergoes

less change than in the young ones. In the woody tissue there is

also a transformation of the membrane of various elements, which
is incompletely detached from the middle lamella. Possibly the

walls take part in the process described above. Here and there are

groups of bacteria, especially in the gum of the vessels. The col-

loidal substance engendered is insoluble in ordinary solvents, such as

alcohol, ether, chloroform, benzine, and carbon bisulphide. On the

contrary, hypochlorite of soda discolours and almost destroys it.

It is possible that this disease belongs to the group of the gummy
degenerations (' mal nero ',

' gummosis ', &c.), the exact cause of

which is still debated. In any case, further researches will be

necessary to reveal its source. There are indications that it de-

velops much more slowly than the disease first mentioned. Both
these diseases usually occur together, sometimes one being pre-

dominant and sometimes the other. They are causing enormous
damage in several districts of France.

Be Wildeman (E.). Les maladies et ennemis dn palmier a Irnile.

[Diseases and Pests of the Oil-Palm.]

—

Matures grasses (In-

stitut Colonial de Marseille), xiii, 153, pp. 5737-5738, 1921.

Notwithstanding the recognized fact that the African oil-palm

growing in its native state in the forests of tropical Africa is less

subject to attack by parasites than the highly-cultivated varieties,

certain diseases do occur, and these have been largely overlooked.

In May-June, 1920, an article by Maublanc and Navel appeared
in L'AgronoTTiie coloniale (No. 30, p. 187) describing a disease of

Elaeis at San Thom^ which was certainly due to a Polypore

{Ganoderma applaimtum Pers.).

Miss Wakefield {Ke^v Bull., 1920, No. 9) states that Ganoderma
IvxyiduTii (Leys.) Pat. was reported by Farquharson in Nigeria and
Swainson-Hall in the Portuguese Congo. In addition to these the

following have also been found on the oil-palm in the Congo:
Ganoderma pectinatum Kl., pectinatum var. congoanum Bres.,

tumidum Bres., versicolor Bres., conroatuTn Pers., fomicatum Ft.,

fulvellum Bres., pedifoi^m.e (Fr.) Pat., australe (Ft.) Pat.

Thus it is evident that even in Africa considerable damage mav
result from fungous diseases, and it is extremely important that all

diseased material should be submitted to a competent systematic

mycologist, with a view to determining the nature and extent of

the danger. The greatest care should be taken to remove all

decaying logs, &c., from the plantations, and to excise the diseased

tissues from trees which it is possible to save (Maublanc and Navel,

loc. cit.). The wounds should be dressed with sulphate of iron and
tar, and the cavities filled with cement to increase the solidity of

the trunk. If any doubt exists as to the possibility of a rsidical

cure by those means, the trees should be destroyed, since they will

otherwise only harbour the germs and disseminate them.
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The method of planting in squares (suggested by Dr. Cramer of

Buitenzorg) is recommended, as it facilitates the removal of worth-
less trees.

Insufficient attention has been paid to the ravages caused by
the Oryctes, which are undoubtedly instrumental in carrying
fungus-spores from diseased to healthy trees (cf. L. R. Jones,
' Problems and Progress in Plant Pathology ', Smithsonian Reijort,

1914, pp. 407-419). It must be remembered also that, according to

a report of Farquharson, the bud-rot of coco-nuts can be trans-

mitted to oil-palms. The practice of ' bleeding ' the latter should
therefore be prohibited in all regions where bud-rot of coco-nuts is

prevalent. According to Swainson-Hall, a disease very similar to

Ijud-rot exists among oil-palms in the Portuguese Congo. Although
not yet reported from the Belgian Congo or Gaboon, the disease

probably exists there too, and is no doubt in part responsible for

the mortality supposed to be due to excessive ' bleeding '.

KoBEL (F.). Das Problem der Wirtswahl bei den parasitischen
Filzen. [The Problem of Host selection by parasitic Fungi.]

-^yaturo:. Wocheuschr., xxxvi, 8, pp. 113-118, 1921.

A discussion of the choice of hosts by obligate parasites. Allied

fungi on allied hosts may show marked differences in specialization.

Thus, Cystopus candidvt< on Gapsella attacks various other Cruci-
ferae, while Peronospora parasitica is highly specialized and seldom
occurs in the same biologic form on more than one Crucifer.

Cronartium asclepiadeumi has its aecidiospores on the pine, and
its uredo-teleuto stage usually on Vincetoxicum officinale. But the
latter may also be found on some fourteen other species belonging
to seven Natural Orders, while several other species of the same
genera are immune. It will attack, for instance, only two of nine
species of Verbena tried, and only one of four Impatiens.

Uromyces trifolii has two morphologically indistinguishable
forms, one of which attacks primarily Trifoliuon pratense, and in a
lesser degree other T. species, with the exception of T. ochroleucum,
while the other is found on T. ochroleucum and some other species,

but never on T. pratense. T. alpinum, arvense, jMnnoaicum, and
squarrosum are attacked by both forms.

In considering the cause of this, several factors must be distin-

guished. One of the most important is the ecological one. In
some cases a fungus appears to be dependent on those plants which
occur naturally close to its original habitat. In 1905 Stager found
a form of ergot which attacked only Brachypodium sih'aticum and
Milium efusum. growing in woods, and not the allied meadow
species. Fischer found that Uromyces caryophyUinus, which forms
its aecidia on Euphorbia seguieriana {= E. gerardiana), had teleuto-

spores in Wallis (Switzerland) on both Saponaria ocymoides and
Tunica prolifera, but when he brought material for inoculation
from Baden he found only the latter host was readilj^ attacked, the
former responding very slightly, presumably because it does not
grow in Baden. But such a connexion between specialization and
natural surroundings is often absent, e. g. in Cronartium asclepia-

deum, which attacks a number of plants quite foreign to the
natural habitat of the pine.
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Morphological peculiarities of plants have not, in a general sense,

any close bearing on this question, though there are some exceptions.

Systematic relationships also do not throw much light on it, since

within even susceptible species or varieties there may be immune
strains. But sometimes the systematic relationships are marked,
e. g. in Pncciiiia hieracii and Bremia Ixictticae, both of which
follow closely the systematic relations of their hosts.

Chemical affinity affords a sounder clue to specialization, though
there is as yet little definite work on this aspect. It is known
from the work of Thom and Thaysen (1915) that the same plant

may possess different proteins, and it may be that the different

hosts of a parasitic fungus have certain proteins in common. This

line of work deserves to be followed up. A bibliography is

appended.

Kasai (Mikio). On the Morphology and some cnltnral results of

Fusarium solani (Mart.) Appel et Wollenweber, an organ-

ism which causes Dry-rot in the Irish Potato tubers.

—

Berichte des Ohaixi-Int^t. fiir landiuirtschctftliche Forschungen
(Japan), i, 5, pp. 519-542, 3 pi., 19.20. (Reed. Nov. 1, 1921.)

A Fusarium which was identified as F. solani was isolated from

rotted tubers of Solanuvi tuberosum from the Okayama district of

Japan. The Fusariuiii was found to be able to rot tubers, although

slowly, when the tubers were artificially wounded and inoculated.

The results of a number of cultural and morphological studies are

given, together with very full spore details. The author considers

that the organism very closely resembles F. coerideam (Lib.) Sacc,

but on the basis of shape of conidia and coloration of glucose agar

assigns it to F. solani (Mart.) App. and Wollenw.

Curtis (Miss K. M.). The Life-history and Cytology of Synchy-
trium endobioticum (Schilb.) Fere, the cause of Wart Disease

in Fotato.—PJdl. Trans. Royal Sac. London, Ser. B, ccx.

pp. 4U9-478, 5 pi., 1921.

This is a very complete account of the life-history and cytology

of the cause of wart disease, and forms the most important con-

tribution to the subject as yet furnished.

The life-history of Synchytrium endobioticum is as follows:

Zoospores are liberated from resting sporangia in the spring. After

a short period of activity these spores come to rest on the surface

of the host. The entire spore passes into the host cell through a

small pore in the cell wall. More than one spore may enter a host

cell, but these are usually separated into different daughter host

cells by the cell multiplication of the host. The spore of the

fungus rounds of!' within its host cell, and from this stage until

segmentation to form sporangia begins the term prosorus is applied

to the structure. The prosorus grows, as does also the host cell.

The former develops a thick orange outer and a thin hyaline inner

membrane. Its contents, surrounded with a delicate membrane,
pass through a pore in the outer wall into the host cell. Several

mitoses of the nuclei of the fungus then take place, whereupon the

protoplasm segments into about five thin-walled sporangia which
constitute the sorus. Further nuclear divisions (mitotic) occur,
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until finally small zoospores are formed. Meanwhile the host cells
have divided repeatedly, forming a tumour, and the epidermal cellsm contact with an infected cell grow up to form a rosette arching
over the sorus. The mature sporangia absorb water and enlarge,
rupturing the host tissue, and so come to lie exposed on the surface!
The motile cells escape from the sporangia. They may act either
as zoospores and cause infection and the production of another
sorus, or they may act as gametes and fuse in pairs. The zygote
resulting from this fusion enters a host cell in much the same way
that zoospores enter, but instead of forming a sorus forms a resting
sporangium. This sporangium comes to lie rather deeply in the
tumour because of repeated host-cell divisions above the cell con-
taining the fungus. The resting sporangium produces a thick wall
about itself, the epispore being deposited from the dead contents of
the host cell. Its zoospores do not function as gametes.
The zoospores have a single long posterior cilium, attached to a

blepharoplast. They may swim about for thirty to forty minutes
after liberation, after which they come to rest. If not then on a
host cell, they disintegrate. They seem, however, to be attracted
by host tissue, and especially towards the host cells in which nuclear
division is proceeding. The cilium becomes contracted, eventually
forming a heavily staining globule on the zoospore. This globule
is apparently thrown off. A projection meanwhile appears on the
side of the nucleus towards the epidermal surface ; this elongates,
and reaches the surface of the zoospore next to the cell wall^ and
then consists of a chromatic granule connected to the nucleus by a
thread of nuclear material. This projection, doubtless covered by
a layer of cytoplasm, which, however, is too thin to be visible, then
pierces the cell wall and enters the host cell, and the cytoplasm
and nucleus of the zoospore follow through the pore. The nucleus
is much drawn out in the process of entering, but once within, the
nucleus and prosorus round up. The pore through which the
zoospore entered is not evident after penetration lias occurred.
Zoospores derived from the same sporangium apparently will not
act as gametes and fuse, but those from different sporangia (even of
the same sorus) seem to be mutually attracted and fuse. No cell
wall appears to be formed around the zoospore after it comes to
rest, only plasmatic membranes being present from the beginning
until the prosorus or resting sporangium has reached a fairly
advanced stage of development.
The author presents many cytological details in addition to those

mentioned above. While the nuclear divisions are mitotic in the
developing sorus and non-resting sporangium (although accompanied
by nucleolar discharges of globules, the production of strands, &c.),
the nuclei after fusion, i. e. in the formation of zoospores in the
resting sporangia, divide amitotically. Reduction is considered
to come about by extrusion into the cytoplasm of granules of
chromatin.

Persistence of the organism in the soil may be explained perhaps
either by resting sporangia remaining ungerminated, by the in-
fection of other host plants, or by a saprophytic mode of life.

The fact that son are developed in the spring and resting
sporangia in late summer or autumn is considered to be dependent
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not upon temperature, but upon moisture supply. Only matured
zoospores, developed while the sporangia remained comparatively
dry, were found to fuse, and from zygotes only are rCvSting sporan-
gia produced.

The author discards the generic name Chrysophlyctis for this

fungus, and does not consider that Pycnochytriw/n is a genus
sufficiently distinct from Synchytriuvi.
A bibliography is appended, and the paper is fully illustrated.

Jennison (H. M.). Bacillus atrosepticus van Hall, the Cause of
the Blackleg Disease of Irish Potatoes.—Abs. in Phytopath.,
xi, 2, p. 104, 1921.

The writer concludes from an exhaustive study of the compara-
tive morphology and physiology of the parasites that Bacillus
atrosepticus van Hall (1902), B. phytophthorns Appel (1903), B.
sola iiisajjrus Harrison (1906), and B. melanogenus Peth. and Murphy
(1910) are identical, and agrees with Morse that B. atrosepticus
should stand. The group number is given as 221-1113033.

Heald (F. D.). The Skin Spot (Oospora pustnlans) of the Irish
Potato.—Abs. in Phytopath., xi, 2, p. 104, 1921.

This disease was found on 95 per cent, of the tubers in several

car-loads of Gold Coin potatoes shipped to Spokane, Washington,
from British Columbia. Affected tubers showed very poor keeping
qualities.

Young (H. C.) & Bexneti' (C. W.). Studies in Parasitism in the
Fnsarinm Group.—Abs. in Phytopath., xi, 1, p. 56, 1921.

Wilting of potato plants may be produced by a water solution of

an alcoholic precipitate derived from a 28-day culture of Fusarium
oxysporum in Richard's solution. Hence the fungus acts not by
plugging the vessels but by the production of substances, the exact

nature of which is being investigated.

Martin (W. H.). A Comparison of Inoculated and Uninoculated
Sulfur for the Control of Potato Scab.—Soil Science, xi, 1,

pp. 75-84, 1 pL, 3 figs., 1921.

A number of experiments conducted by the author and here

described in considerable detail led to the following conclusions

:

The addition of sulphur to soil usually leads to an increase in

soil acidity due largely to the oxidation of the sulphur by sulpho-

fying micro-organisms. Where these organisms are absent it is

necessary to supply them.
On the soils used for these experiments the use of sulphur

inoculated with sulphofying organisms gave better control of scab

than similar amounts of uninoculated sulphur. In addition to the

difference in control, smaller quantities of inoculated sulphur pro-

duce the required results.

Hydrogen-ion exponent values of soil samples taken from plots

treated with inoculated and uninoculated sulphur respectively were
considerably lower than corresponding exponent values of soil

samples taken from check plots. In most instances this increase

in acidity was accompanied by a corresponding decrease in the

number of scabbj^ tubers.
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McKat (M. B.). Transmission of some WUt Diseases in Seed
Potatoes.—Journ. Agric. Res., xxi, 11, pp. 821-848, 8 figs.,

3 pi., 1921.

VerticUlium albo-atrum is more important than Fuaarium
oxysporum as a cause of wilt of potato plants in western Oregon.

Isolations made from 12,136 tubers yielded V. albo-atrum in 17-3

per cent, of the cases, and 30-7 per cent, of the tubers, showing
browned vascular tissue at the stem end gave this fungus. It

may be present in tubers not showing discoloration, an average of

6*6 per cent, of the tubers that yielded V. albo-atrum being free

from discoloration. Fusarium oxysporum (which also causes wilt)

was present in 2-4 per cent, of all the tubers cultured. F. radici-

cola, which is not known to cause wilt but discolours the tubers,

was isolated from 4-2 per cent. In general, Fusarium oxysporum
produced the heaviest discoloration, F. radicicola next heaviest,

and VerticUlium the least heavy discoloration of the three fungi

;

but identification of the pathogen cannot be made with certainty

from an examination of the vascular discoloration. In many cases

no organisms were obtained from tubers showing discoloration.

Other Fusaria and miscellaneous fungi may also occur in the stem
ends of tubers. The longer the potatoes are kept in storage, the

greater the number of tubers giving organisms in culture. V. albo-

atrum occurred somewhat more extensively in small potatoes than

in those of medium size. The presence of F. oxysporum and F.

radicicola shows no particular correlation with the size of the

tubers. Sometimes more than one organism is present in the

discoloured tubers.

From 30 to 50 per cent, of the tubers grown from seed potatoes

infected with VerticUlium were invaded by the same organism.

Fusarium radicicola and Fusarium oxysporum were transmitted

to only a slight extent from seed potatoes to yields, and are probably

present in the soils.

It was found that little reliance could be placed upon the

practice of discarding the stem end portions of potatoes which
showed vascular discoloration, since practically the same amount
of disease was obtained from planting eye ends as from planting

stem ends of the infected tubers.

Potato plants afiected with VerticUlium albo-atrum. yield 30 to

50 per cent, less than unaffected plants, and the disease causes

appreciable losses each year in western Oregon. Fusaria pro-

ducing wilt cause little loss in this region.

TiSDALE (W. H.) & Jenkins (I. M.). Straighthead of Bice and its

Control.— If.S. Dept. of Agric. Farmers' Bulletin, 1212, 16 pp.,

7 figs., 1921.

Straighthead, a name commonly given to rice heads (panicles)

which are so nearly sterile that they remain erect when mature,

is one of the most destructive diseases of irrigated rice in the

Southern States. A number of other forms of sterility may be

confused with it, namely

:

1. Alkali Injury, due to an abundance of alkali in the soil

which weakens the plants and gives them a stunted and rusty
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appearance. Some of them fail to produce seed after heading, but

these do not remain green as do plants with typical straighthead.

2. Drought Injury, developed when the plants are heading;

their rapid dying and blasted appearance distinguish this trouble.

3. Nitre Spots, a local (Califomian) condition causing green

plants to be seen at harvest time. They are sterile and straight,

but none of the typical straighthead symptoms could be detected.

Experimental dosing with nitrogen in sufficient quantities to kill

most of the plants failed to produce sterility in those that headed.

4. Dry, hot winds are said to cause considerable sterility of

rice in California. The heads have a blasted appearance as if they

had been scorched by fire.

5. Poor, grassy land causes sterility, especially when there

is not sufiicient water to kill the weeds and grass. The glumes

in these cases are likely to be stained by invading fungi. The
other typical straighthead symptoms are absent and this form of

injury is not common.
6. Rotten Neck (Piricularia), a fungous disease which may

kill rice heads sufficiently early to prevent their filling normally.

The frequent breaking of the heads and the brown discoloration

caused by the fungus prevent their being mistaken for straight-

head.

Investigations have shown that straighthead is caused by certain

unfavourable soil conditions and not by a parasitic organism, which
all attempts have failed to find. The disorder is chiefly found

either on virgin soil or on land on which non-irrigated crops

(notably corn and cow-peas) have been grown for a number of years

preceding the rice crop. Decaying organic matter aids the disease,

and it has been found that where corn is grown on ridges—as is

the case in the Southern States—rice plants in the corn rows are

normal while those in the furrows (where the old com and pea

plants are generally thrown) sufier from straighthead. Want of

aeration in the soil, partly due to excessive and premature irriga-

tion, appears to be an important contributory cause. Loose soil,

which when irrigated becomes soft clinging mud, is not favour-

able to the growth of the plants as the air is pressed out by the

water.

The symptoms are not easily detected until the plants have

headed, but even before this stage of the development is reached

there are certain characteristic peculiarities: (a) the leaves of the

diseased plants appear darker green and stand more erect than the

leaves of normal plants
; (6) the sheaths adhere closely to the stem

and are hard to remove even when the plants are dry; (c) the

heads emerge slowly and do not extend as far above the top

sheaths as do normal heads : plants affected severely may even fail

to head
;
(d) when the glumes start to develop, aborted glumes are

the most noticeable symptom
;

(e) most of the flowers in diseased

plants never open, and no indication of seed development can be

seen, while others open normally but fail to produce kernels
; (f)

straighthead plants remain green (the heads noticeably so) after

normal plants of the same age are mature
; {g) diseased plants show

strikingly abnormal root systems: they will be found to have
a large number of coarse, or water, roots, and these only sparingly
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branched, while the normal plant possesses only a few of these

coarse roots and will be branched abundantly, with a large num-
ber of secondary roots and root-hairs. These root characteristics

of diseased plants are useful in detecting the disease in its early

stages and thus making it possible to aerate the soil in time to

prevent a severe outbreak of straighthead.

According to the authors, it has been proved conclusively that

aeration of the soil, if properly carried out, will prevent straight-

head. It is recommended to irrigate for about six weeks, com-
mencing about ten days after the plants emerge, or when they are

six to eight inches high. If symptoms of the disease are seen then,

drain the land and leave from two to three weeks. When the
plants begin to turn yellow and show signs of withering, apply
water again and retain it for the remainder of the season.

B(06ILI0FF'?) (W.). Over het nitdTinnen en het optr.eden van
bmine binnenbast-ziekte bij Hevea. [Thinning-out and the

occurrence of brown bast disease in Hevea.]—Teysmannia,
xxxii, 3, pp. 141-142, 1921.

The writer discusses the results obtained by Harmsen (' Uitdunnen
volgens productie-gegevens en het optreden van bruine binnenbast-

ziekte ', Nederl. Ind. Rubbertijdschr., v, p. 745, 1921), which tend
to show that the more productive trees of Hevea brasilieiisis are

most subject to brown bast. Harmsen found that if he divided the

trees into five classes according to the daily yield of latex (Class I,

1-20 grammes ; Class II, 20-30 gm. ; Class III, 30^0 gm. ; Class IV,
40-50 gm. ; Class V, more than 50 gm.), the amount of brown bast

developed in these trees was as follows : Class I, 13-9 per cent.

;

Class II, 17*8 per cent. ; Class III, 23 per cent. ; Class IV, 25-7 per

cent. ; Class V, 31 per cent. From this it is evident that in select-

ing trees for thinning, other circumstances than mere yield must
be taken into account, and especially liability to brown bast. The
writer thinks that in thinning-out, the number of rows of latex

vessels in the bast should be taken into consideration. The trees

would then be removed in which the structure bears no relation

to production, i.e. those presumably susceptible to brown bast.

Further investigations are necessary to confirm the reliability of

this theory.

La. Rue (C. D.). Ligbtning Injury to Eevea brasiliensis.—Myco-
logia, xiii, 2, p. 125, 1921.

Lightning injury to the Para rubber tree is seldom shown in the

sudden tearing or breaking of the branches. As a rule, a single

small branch at the top of the tree dies first, the trunk gradually
becoming afiected and dying back until the root is reached. This
progressive death of the tissues suggests the invasion of the tree by
a destructive organism. The injury has been attributed to Diplo-
dia, and the organism in question was named Diplodia rapax
Massee. The author's cultures showed that Diplodia was the
only organism constantly present, but it can only be regarded as

secondary, and not the cause of the death of the tree. The injury
is most marked in the cambium region, the tissues of which turn
deep purple and decay rapidly. This discoloration is considered by
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the aathor to be a distinguishing characteristic of this type of

injury. Trees surrounding the affected tree often exhibit the injury

in a lesser degree and at a later stage, thus suggesting the spread

of an organism from one tree to another.

WuRTH (Th.). Verslag omtrent de Werkzaamheden van het Froef-

stat. Malang over 1920. [Report of the Work of the

Malang Elxperiment Station during 1920.]

—

Meded. van het

Froefstat. Malang, 34, 17 pp., 1921.

The following diseases of rubber were prevalent

:

Leaf-fall due to attack by Phytophthora, which occurred at the

period of leaf-change (ordinarily dry but characterized on this occa-

sion by heavy rain) and led in some cases to the death of the new
leaves ; stripe-canker ; Oidium (general, but not a serious danger)

;

and Djamoer oepas {Corticium salmonicolor), which was worse
than usual.

Pure cultures of the Phytophihora causing leaf-fall were obtained,

and inoculation experiments showed that the parasite in question

has more in common with Phytophthora faberi, the agent of patch-

canker and cacao-canker, than with P. meadii, which causes stripe-

canker and fruit-rot.

Blommendaal (N.). Set optreden van witte vlekken op crepe.

[The occurrence of white spots on crepe rubber.]

—

Meded. van
net Algemeen Proefstat. der A, V. R. 0, S., Rubberserie 33, 6

pp., 1 fig., 1921.

Crepe rubber has been found to be attacked by a bacterium
which produces white spots, sometimes of considerable extent. The
organism, one of the slime-forming Micrococcaceae, is described. It

requires oxygen and moisture for its development, and therefore

grows best on material exposed to the air (damp crepe, lumps, and
scrap). It has also been isolated from latex and from the coagulum
before rpUing. The white slimy lumps found frequently on the

cement floors of rubber factories contain large numbers of the bac-

terium in question, which is also present in the Shanghai jars

used for storing the material, and these are probably the usual

source of infection. Latex exposed to the air overnight developed
two distinct colonies, white and yellow, of which cultures were
taken. After further exposure to the air the yellow colonies (which
the author thinks may possibly be the cause of ' rustiness ' in sheet

rubber) became predominant. The white colonies appeared to be
identical with those already isolated from the spots and the floor-

sUme, and were found to be capable, when inoculated in pure
culture on crepe, of reproducing the spots. To avoid infection the

coagulum should be kept entirely under water until ready for use.

Damp crepe should be dried as quickly as possible, and the factory,

Shanghai jars, &c., must be kept scrupulously clean.

Kniep {H.). Vrocystis anemones (Pere.) Winter.—Zeitschr. filr

Botanik, xiii, 5, pp. 289-311, 1 pi., 1921.

TJrocyatis anemoTiee produces on germination a short promyce-
lium tube which throws out at its tip three or four branches form-
ing a whori. Tbe diploid nucleus of the smut spore divides into
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four, very probably with reduction of the number of chromosomes.
These four nuclei pass one into each of the whorl branches, or, in

the case where only three whorl branches exist (the more frequent
case), a nucleus passes into each of them, and the fourth remains in

the whorl stem. The branches are then separated from the original

promycelium tube by septa, and form separate cells. Then appear
the first signs of conjugation ; conjugation canals, having the shape
of a horseshoe, are formed joining the bases of each pair of whorl-
branches, or, in the case of three branches only, between one pair

of branches, and between the third branch and the whorl stem.
Through these canals one of the nuclei migrates over to its partner,

forming thus two pairs of nuclei ; it is noteworthy that the nucleus
from the stem passes always into its conjugated branch, the reverse

never having been observed. The branches in which the paired
nuclei occur begin then to elongate considerably, while the cells

from which the nuclei have migrated are emptied and cut off by a
septum ; the former grow rapidly, the plasma pushing continually

forwards and being from time to time separated at its base by a
septum from the empty part, and form two long, articulated and
mostly empty threads, each carrying a double-nucleus cell at

its tip.

In water culture development soon ceases owing to lack of food.

In adequate dilute nutrient solutions it progresses farther, and after

some weeks thick flakes consisting of richly branched and entangled
hyphae can be distinguished. In these also most of the cells are

devoid of protoplasm. Spores taken from ripe infection-boils

ready to burst were sown in test-tubes with about 5 c.c. nutrient

solution, and also streaked on gelatine plates (3 per cent, malt
extract, 10 per cent, gelatine). The latter was unsatisfactory owing
to too high concentration. In a 0-1 per cent, malt extract solution

germination was far better, though it was still several weeks before

the mycelium was visible macroscopically in test-tubes sown with
a few spores. Then small, light-brown flakes were seen which in-

creased to about the size of a lentil. A culture started on October
22^ 1917, and kept in a warm room, showed on December 5 the

presence of smut spores, to whose formation the brown colour was
chiefly due though the vegetative hyphae were also partly coloured

brown. With the cells containing protoplasm, many others that

were empty were found. The masses are formed by the copious

branching and entanglement of the hyphae. Many of the cells

containing protoplasm are swollen and often joined in rows like a
string of pearls. Such swollen cells are mostly divided by several

septa and give rise to a complex of primary and companion spores.

As under natural conditions on the host primary spores are at

times found alone without companion cells, so also in the cultures

isolated primary spores were observed. Groups of empty companion
cells were also sometimes seen without primary spores. The ripe

spores produced in culture were completely identical with those

from the host. It has thus been proved that it is possible without
difficulty to grow Urocystis anemones from smut spore to smut
spore outside the host under conditions of saprophytic nutrition, a
step not hitherto completely accomplished for any other smut
fungus. Tests with 0*1 per cent, malt extract on Ustilago tritici
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failed to give true smut spores, so the medium is not of universal

application. Further examination of the best concentration to use

with (Jrocystis anemones indicated that 0-5 per cent, malt extract

gave the optimum conditions of culture.

The phenomena observed during the development of Urocydis

anemones make it probable that the four nuclei which issue from

the diploid smut-spore nucleus and distribute themselves among the

branches of the promycelium differ the one from the other in each

pair; that' there exists a physiological sexual differentiation caused

by the reduction division, as has been experimentally proved to

be the case in the anther-smuts and with Ustilago scabiosae (Kniep,

1919), though with Urocystis anemones a similar experimental

proof cannot be made, because the whorl-branches do not fall off

and are not capable of yeast-like budding. Such a complicated

conjugation mechanism would evidently be quite unnecessary if it

were indifferent which of the four nuclei unite together in pairs.

The isolation of the four nuclei in four closed cells and the ensuing

formation of conjugation canals have apparently the purpose of pre-

venting the meeting of sexually alike nuclei, as might happen if

the nuclei were allowed to group together without this mechanism.

1 1 is suggested that each nucleus bestows on the cell to which it

belongs the corresponding sexual character, and that, owing to this,

the cells of different sexes are stimulated to put out towards each

other the short processes which later fuse into the horseshoe-shaped

conjugation canals.

The author considers Urocystis anemones to be an aggregate

species, and to this is to be traced the differences in germination

observed by other workers. A remarkable fact is that forms

originating from different host plants differ in that the spores of

some of them require a period of rest before germinating, and
others do not. This recalls the behaviour of some seasonally

dimorphous Phanerogams, and may be partially explained by the

ecologic habits of the hosts.

Dastur (J. F.). Cytology of Tilletia tritici (]B|3«rk.) Wint.—Ann»
of Botany, xxxv, 139, pp. 399-407, 1 pi, 1921.

The results of investigations carried out by the author are

summarized as follows

:

The spore, on germination, produces a single-celled promycelium,

into which the undivided spore-nucleus passes. The divisions of

this nucleus do not take place at any fixed stage in the develop-

ment of the promycelium, and the number of daughter nuclei, as

also of sporiaia, is variable, but generally eight. Each sporidium

usually receives a single nucleus from the promycelium, and the

sporidia conjugate in pairs, either while still fixed or after they"

fall off. As a result the nucleus and part or the whole of the

cytoplasm of one sporidium pass into the other, which then germi-

nates and produces a secondary sporidium. The latter is shorter,

broader, and more sickle-shaped than the primary one. It is

usually uninucleate, but at times binucleate. In a few cases fusion

of the conjugate nuclei has been observed in the secondary spori-

dium. More often a division of a single non-conjugate nucleus has

been seen to be the cause of the two nuclei at times found in the



89

secondary sporidium. Tertiary sporidia, when found, are uni-
nucleate, while the infective hyphae and also the hyphae of the
later-formed mycelium in wheat seedlings are uninucleate or multi-
nucleate, never regularly binucleate.

Seedlings a day old were inoculated with cultures from germi-
nated spores, incubated at 50° C. and fixed in Flemings weak
solution from time to time. From sections of these the penetration
process was followed.

The infecting hypha, as a rule, enters the first or outermost
leaf-sheath between the epidermal cells, by pushing aside their
adjoining walls, these being sometimes ruptured in the process.
Direct entry of the germ-tube into the lumen of the epidermal
cells takes place very rarely.

Deerr (Noel). Cane Sugar. Second (revised and enlarged)
Edition,^ viii + 644 pp., 30 pi., of which 12 are coloured, and nu-
merous illustrations in text. London, Norman Rodger, 1921.

The new edition of this well-known text-book has been com-
pletely rewritten. The first four chapters contain a description
of the macro- and microscopic characters of the sugar-cane plant,
its chemical composition, range of distribution, and varieties. These
are followed by an account of the agriculture of the cane. The
remaining chapters, comprising more than two-thirds of the whole,
deal with the manufacturing processes and sugar-house chemistry.
Chapter ix contains an account of the pests and diseases of the

cane. The diseases due to fungi and bacteria are fully described
and for the most part illustrated. In each case there is a Latin
diagnosis of the parasite with a description of the symptoms,
distribution, and severity of the disease.

Of diseases, the cause of which is not definitely known, the chief
I are sereh, mosaic or yellow stripe, chlorosis, top rot, and the leaf-
I splitting disease. There is, the author points out, still much con-
1

fusion regarding what is called 'rind-disease', especially as to
whether Melanconium nacchari is to be looked upon as parasitic
or strictly saprophytic. The author quotes severafapparently con-

I

tradictory observations, concluding that the mass of evidence points
I to the non-parasitic nature of the fungus, though it may perhaps
- under certain conditions become an active parasite. The chapter
I terminates with a discussion on the practical control of cane

I

diseases;

Easterby (H. T.). Twentieth Annual Report of the Bureau of
Sugar Experiment Stations, Queensland, to the end of Octo-
ber, 1920. 1921.

^Of interest is the following from the report of work at the
• Northern Experiment Station at South Johnstone (Innisfail)

:

: In 1913, when it was thought that some varieties, including the
li valuable Badila, were showing signs of deteriorating, a number of

them were sent up to the Kairi State Experiment Station to see if

Jc
I

a change to a higher altitude would bring about a rejuvenescence.
H

!
After six years, during which none of them showed a trace of

hi disease, they were brought down again during the current year
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and planted at Innisfail. All of them showed a markedly better

growth than canes that had not been sent to the hills.

Thom (C.) & Church (Margaret B.). Aspergillus fiavus, A. oryzae,

and associated species.—Amer. Jottrn. of Bot., viii, 2,

pp. 103-126, 1921.

Some types of Aspergillus are so closely identified with the

fermented food products of the Orient that a comparative study to

determine their significance in the fermentation processes is called

for. These organisms are not only found in the oriental fermenta-

tion industries but have a world-wide extension, and their numer-
ous strains align themselves into groups of closel}?^ related forms
which the authors, for convenience, have classified under three

series names: Aspergillus fiavus-oryzae, A. wentii, and A. tamari.

Between A. oryzae (Ahlb.) Cohn, the diastatic power of which
has brought into being the sake industry of Japan, and A. fiavus,

there exists a whole series of forms, which, morphologically, bridge

the gap. In fermenting samples obtained from China the dominant
organism possesses characteristics that are to be referred to A.

fiavus in the sense of Brefeldand Wehmer rather than to -4. oryzae

(Ahlb.) Cohn, and the same obtains in cultures from certain of the

koji products distributed under the patents of Takamine. All

these forms have, however, one chief characteristic feature in com-
mon, and that is the structure of the walls of the conidiophore

stalks and conidia, which are pitted. The pits on the ripe conidia

are elliptical instead of circular, thus giving the appearance of

being areolate. It is to be noted that the cell walls, when examined
with a low magnification, are often recorded as rough or spinulose.

Colonies grow best in starch- and sugar-containing media. Some
strains fruit at temperatures up to 50° C. Spores survive heating

to 57-2° C. for thirt}'- minutes and dry heat at 110° C. for thirty

minutes. All forms show mixtures of yellow and green colour

when grown in Czapek's solution agar, but some strains lose this

more or less rapidly, and a tendency towards floccosity is at times

observed.

Amongst the intermediate strains linking up A. fixxvxia and A.
oryzae the following are named and described : A. oryzae var.

6asit^i/ereris Costantin and Lucet; A. pseiuJLofixivus Saito; A. micro-

virido-citrinus Cost, and Luc. ; A. gymnosardae Yukawa ; A. para-
siticus Speare ; A. effubus Tiraboschi.

The stalk throughout the genus Aspergillus originates as a my-
celial cell transformed into a spore-producing organ. The cell

broadens, its walls thicken, and from it, and approximately perpen-

dicular to its course, arises the stalk, the original cell remaining in

the hypha as a kind of foot. Usually the stalk in its growth
becomes many times the size of its foot, both in breadth and length,

and in A. efi^usus the foot-cell, which is often very long and branch-

ing, connects with other foot-cells and forms a trailing, fertile

hypha from which the stalks arise as short branches. This strain

of Aapergillus was isolated from spoiled com products.

In the chapter devoted to the nomenclature of subsidiary types

of the series, a short historical analysis of some of the more
prominent forms is given. The authors suggest that one or other

I
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of the A. herbarioimm-repens-amstelodavii series in the sense of

Mangin was the basis of Link's description of his A. jkiviis, though
it is not now possible to be sure what Link had.

Certain strains of this group have resulted in lesions and death
when injected into animals, and they have also been found in con-

nexion with infection in the human ear, but active pathogenicity

has not been proved.

After careful and prolonged study of the subject the authors

arrive at the conclusion that the species described by Brefeld and
Wehmer and believed by them to be ^. jiavus Link is the type of

a cosmopolitan organism, of which A. oiyzae, A. parasiticus, and
A. efusas are closely related, but morphologically recognizable,

varieties or species.

Going on to Aspergillus wentii Wehmer and related forms, the

authors found the species to differ from Wehmer's characterization

in the quite general presence of both primary and secondary

sterigmata. Perithecia were not found and sclerotia were limited

to more or less undefined masses of thick-walled cells, occurring

occasionally, not uniformly. All strains tested find their cultural

optimum below 37° C. ; they liquefy gelatine, both with and with-

out sugar.

In the series A. iventii typical test-tube cultures produce a mass
of sterile mj^celium above the colony, which overgrowth becomes

more prominent on potato plugs. There are, however, strains that

possess this characteristic only partially or not at all, and the

authors justify their inclusion in the series by reference to other

common structural characters. The forms of this series have a wide

i-ange of substrata, including organic materials and soil.

A. to mar i Kita and its allies, which form the third series under

discussion, are distinguished from the other brown species by the

absence of true green in colour ; by stalks prominentl}'' pitted,

especially towards the apex; and by conidia tuberculate at the

distal end in the chain, rough, showing firm, fairly thick, and not

pitted inner walls, and thin vesicular outer walls fitting rather

loosel}^ over masses of branching, more or less irregularly arranged

bars of yellow-brown substance. In size of colony, habit, and ap-

pearance apart from colour, which is similar to A . wentii, these

forms resemble A. Jiavus, while the markings of their conidia

suggest A. niger. Their distribution is world-wide in forage and

feeding stufts, oriental soy fermentations, and in soil.

To illustrate the fallacy of overstressing the significance of

measurements in miscellaneous cultures, instances are given of the

difference in size of vesicles, primary sterigmata, and conidia

obtained from cultures grown on different media. A strain of A.

ta.mari when grown upon Czapek's solution agar showed vesicles

about 35 ;* in diameter, primary sterigmata 8 to 14 by 3 to 5 /x, and

conidia 5 to 6 /i in long axis, while the respective measurements

for the same strain grown on unsterilized, clean corn for two weeks

were 100 /z, 25 to 35 by 5 to 9 /x, and 8 to 9 /x. Transferred back to

Czapek's solution agar, the original measurements were once more

obtained. The variations in environment seemed to affect the

secondary sterigmata much less than the primary ones. These

experiments emphasize the necessity of using a standard medium
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as the basis of comparative studies of saprophytic organisms, for

even in the most carefully standardized culture work a certain

elasticity in the measurements is required.

Variations in colour help to separate different strains of the

A, tamari series, but the same culture will exhibit different colours

according to age or on exposure to acid or alkali. Whilst these are

less marked than in members of the A. fiavua group, it is clearly

established that the differences in colour are due to variation in the

reaction induced by the metabolic activity of the organism. These
differences vary with the composition of the medium, and with the
characters of the race or strain studied, but clearly indicate close

relationship among the forms. Amongst the special forms studied

is A. citrisporns v. Hohnel, which was got from caterpillar excre-

ment, while another form, found in redland soil in Cteoi^ia, is

described under the name of A. terricola var. americana Marchal
n. var. These forms are readily separable in culture.

A key to the species described from culture, and a bibliography
with critical notes, are appended. The latter covers many species

that may belong to the groups here described, but of which material

was not available.

Grove (W. B.). Mycological Not«i. V.—/oum. of Bot., lix, 697,

pp. 13-17, 2 figs., 1921.

Describes Boydia insculpta ("Oud.) Grove comb, nov., a parasite

of holly [Rex aquifoliuTn var. h&ndersonii) with very remarkable
and unusual spores, and gives the previous history and syiionyms
of this fungus. Records the very rare British rust, Pucdniot
peucedani-parisienais (D.C.) Lindr., on Peucedan/tim offixdncUe.

Determines as Phomopsis abietina (Hartig) Grove {Phomopsis
pitkya Lind) a parasite of Psevdotsuga dougUisii^ which also occurs

on dead Pinus sylvestris, from Scotland. It is suggested that the

last fungus may be the same as Fusicoccura abietinium Pril. and
Del., Dothiordla pithya Pril. and Del., and possibly even Sclero-

phoma pithya, these being merely forms of the one species.

Fetch (T.). Sed Bnst on Tea.

—

Tropical Agi-icuUiirist, Ivii, 3,

pp. 188-192, 1921.

.In describing the symptoms of this well-known disease the

author points out that it is necessary to distinguish between leaf

variegation due to non-parasitic chlorosis and that due to red rust.

In the variegated leaves of bushes attacked by red rust, the white
areas usually shade off into the green, whilst in the case of chlorosis

the demarcation is generally fairly well defined. The attack on
pruned branches of diseased plants is also described. As a rule,

these affected branches do not produce new shoots but die back.

It has usually been supposed that there is oply one species of

Cephaleuros on tea, appearing sometimes in an epiphytic (superficial

and harmless) form, sometimes in a parasitic form, but the author's

studies seem to point to the fact that each form is due to a distinct

species, namely, C. mycoidea and C. parcmtica respectively. It is

the last named which is so destructive, particularly when it attacks

the stems. The efiect on the young green stems may be, as in the

case of the leaves, to cause watery green areas to appear, which
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subsequently blacken and produce clusters of red hairs
; generally

speaking, however, the first evident sign is a premature hardening
of the twigs with the dead epidermis showing in grey patches.

Whether the latter has been killed by penetration or by simple
contact, is not certain, but it is probable that in the second eventu-
ality the algal filaments enter the tissues later. On the older bark
the spores lodge in the minute cracks, where they germinate and
penetrate to the living tissues. The effect extends beyond the

limits of penetration, a layer of dead cells existing between the

algal and the living host tissues.

Red rust is a weak parasite, and vigorous plants have been found
to be highly resistant. Usually, the cause of weakness in the

plants resides in the soil, and improvement in the soil conditions is

followed by a diminution in the disease. The recent increase in its

severity in Ceylon is attributed by the author to the shortage of

manures which occurred during the war, especially of potash ferti-

lizers. This chemical favours the development of strong wood,
which is an important point as red rust is only really serious when
it attacks the stems.

With regard to spraying, this offers some difficulties, as it is

scarcely practicable on unpruned tea, and also as the velvety

patches are hard to wet. Hence it is best to use Bordeaux mixture
on pruned bushes before the red hairs develop. Severely attacked

bushes should always be sprayed after pruning.

Fromme (F. D.). Wildfire and Angular S^ot.—Rhodesia Agric.

Journ,, xviii, 4, pp. 411-414, 1921.

A verbatim report of a circular issued by the Plant Pathologist

of the Virginia Agricultural and Mechanical College and Polytechnic
Institute and the U.S.A. Department of Agriculture, co-operating.

In a foreword the Tobacco Expert of the Board of Agriculture,

H. W^, Taylor, states that both the diseases in question now occur
in Rhodesia, and that they have no doubt been imported with
tobacco-seed from the U.S.A.

Angular spot has been very prevalent during the past two
seasons and has caused severe loss. The Rhodesian Department of

Agriculture is prepared to treat tobacco-seed free for farmers in

Southern Rhodesia, and it is hoped by this means, and by the pre-

cautions advised in the American work, that the loss will be greatly

reduced next season.

JOHNSOi^ (J.). Inheritance of disease resistance to Thielavia

basicola.—Abs. in Phytopath., xi, 1, p. 49, 1921.

When varieties of tobacco, such as Little Dutch, which are resis-

tant to root-rot are crossed with susceptible varieties, such as

White Burley, the first generation is intermediate as regards resis-

tance. The second generation gives individuals of all grades of

resistance, from those even more resistant than the resistant parent

to those as susceptible as the susceptible parent. Selected in-

dividuals in the third generation may continue to vary, while

others appear to breed true for the resistant character. Suscepti-

bility is apparently a recessive character. No simple Mendelian
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Samples of water wer^ obtained by means of a filter made of

two layers of wire netting, cupped in the centre, and containing

cotton-wool between the two purees of netting. The filter was
sterilized, and a considerable quantity of the water was allowed to

pass through it. The cotton-wool was then removed and shaken
in physiological salt solution, and cultures made on various agars.

From water from various sources (wells, tanks, brooks, ponds) the

following organisms were obtained. The number after each fungus
indicates the number of samples which contained the organism in

question out of forty-one samples tested

:

Botrytis cinerea, 17 Phytophthora cryptogea, 6
Cladosporium civcumeriavjm, 1 P. parasitica, 6
C. fulvitm, 9
C. herhariim, 34
Fusariiim sp., 25
Macrosporium solani, 13

Bacillus lathyri was also found in three samples.

The Water Company's supply and deep artesian wells gave the

purest water; brooks and ponds the most contaminated. Certain

of the waters were found to be moderately good culture media for

the fungi.

Mercuric chloride was found to be the best of the chemicals tried

for the purification of the water, varjdng amounts from one part of

HgCl2 to 200,000 parts water to 1 to 5.000 being sufficient to kill

the spores and mycelium of the fungi tested. Fifty to seventy

degrees C. for one minute was the temperature required to kill the

mycelium and ' summer ' spores of these fungi.

Hamblix (C. O.). Spotted "Wilt of Tomatoes.—Agi-ic. Gaz. of
Neiv South Wales, xxxii, 1, p. 50, 1921.

The causal organism of this disease has so far not been discovered,

in spite of prolonged research. Inoculations of healthy plants with

Pkoma sp., 28
Rhizoctonia solani, 11

RJdzopus nigricans, 23
Verticillium albo-atru7)i, 13
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bacteria isolated from diseased tissues had negative results; in

fact, though the field indications point to the infectious nature of

the disease, all attempts at its transmission from diseased to healthy-

plants have so far met with failure, even actual contact not bringing

about infection.

Two insects {Nezara viridula and the common green aphis) were
suspected transmitters, but tests have totally disproved their con-

nexion with the disease. The possibility of transmission by seed

seems to have been discounted by examining carefully data collected

from the fields.

Not one of the various specifics recommended seems to have been

successful in checking the disease.

Hamblin (C. O.). Overwintering of Spotted Wilt of Tomatoes.

—

Agric. Gaz. of New South Wales, xxxii, 8, p. 547, 1921.

According to observations carried out in a suburban garden, the

disease winters in the old plants. The exact method of its trans-

mission from plant to plant is unknown
;
growers would do well,

however, to incinerate all old vines before commencing to raise early

seedlings.

South (F. W.). An important Boot Disease on Borneo Camphor.
—Agric. Bull. Fed. Malay States, ix, 1, pp. 34-36, 1921.

In December, 1920, two-year-old seedlings of Borneo camphor
(Dryobalanops aromatica Gaertn.) were found killed by a root

disease due to Rosellinia bunodes (B. and Br.) Sacc. The tree is

being extended and encouraged by the Forest Department, F.M.S.,

on account of its valuable timber.

This fungus has been reported from India and the West Indies

as an important parasite attacking a number of plants belonging

to widely different families. It has been recorded on coffee in

Southern India and causes stump-rot of pepper in Mysore, where
it attacks also Litsea angustifolia, L. Wightia na, Schleichera trijugu,

Holigarna longifolia, and Grevillea robusta. In the West Indies

it attacks cacao, limes, Castilloa rubber, camphor (probably Cinna-
momum cavvphora), arrowroot, and a number of forest trees. In

Porto Rico it probably occurs also on coffee. The species named
Rosellinia echiiuita Massee, which attacks the roots of Ficus dubia,

Dracaenas, rattans, DiefFenbachias, and of various shrubs and even

herbs growing together under the Ficus, in the Singapore Botanic

Garden, is now generally held to be identical with Rosellinia

bunodes.

The fungus is probably indigenous in the Malay Peninsula,

since the seedlings on which it was found came from a Forest

Reserve devoted to the cultivation of an indigenous tree by
methods which do not involve the introduction of planting material

from outside. But it seems to be of limited distribution, and has

not been found on Para rubber, although the very wide range of its

various hosts admits of the possibility of its attacking Hevea and
other cultivated plants in Malaya.
The attack starts from a decaying jungle stump, but there are

indications that the fungus can also germinate on, and spread from,

heaps of damp leaves and twigs, and the writer has seen this
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occur in Dominica. It may also run in the surface layer of the

soil from one small root or dead twig to another. When it reaches

the lateral root of a suitable living host, it grows up this and
spreads around the collar, finally killing the plant. Often death is

very sudden on trees such as limes; an apparently healthy tree

may die within two or three days, retaining its withered leaves and
presenting a scorched appearance.

The attacked roots and collar are covered with a dark felt of

external mycelium which, in damp and shady spots, may extend

up the stem of dead trees for a distance of from 6 in. to 2

ft. The advancing edge of the external mycelium is smoky grey,

and the hyphae are light and cobweb-like in appearance ; behind

this the mycelium is denser and becomes dark olive green in colour,

passing into a purplish black in the old parts. In damp places

the older mycelium develops a mass of closely packed, black, hairy

conidiophores projecting at a right angle to the stem. When ripe,

the tips of the conidiophores are branched, and bear small white

hyaline conidia, which give a grey or whitish appearance to the

surface. Later, in damp sandy places, perithecia develop on the

base of the stem above ground, sometimes to a height of 1 ft.

or more above the soil ; they are spherical, warty, black bodies,

about 1-6 mm. in diameter, closely packed together and often partly

buried in the mycelium. In the centre of each is a small smooth
papilla, from the mouth of which ascospores are extruded in a black

tendril. The spores, which are black, hard, boat-shaped, and have

a long, fine, black appendage at each end, number eight in each

ascus.

The mycelium penetrates, at a short distance from its advancing

edge, through the bark of the root or stem of the host plant, and
ultimately also traverses the wood, which becomes dry and light,

the bark being almost completely rotted. The fungus penetrates

in the form of black mycelial cylinders about 0-5 mm. in diameter,

running transversely through bark and wood. In radial sections

of the diseased plants the penetrating mycelium appears as black

lines running inwards in the bark and wood ; in tangential section,

however, it appears as black dots; this appearance in section is

somewhat characteristic.

The treatment of this disease is the same as that for root diseases

in general. The infected area, including a 2 or 3 ft. wide

margin of apparently unaffected soil, should be carefully isolated

by a trench 2 ft. deep and 1 ft. wide, all the earth from the

trench being thrown inside the infected patch. All the plants

within the patch should then be dug out and burnt, with as much
as possible of the surface cover of leaves and twigs. The patch

should be limed at the rate of about two tons per acre, and should

be well forked over, removing and burning all bits of wood and
roots in the soil. The isolating trench must be kept as free as

possible from leaves and twigs. It would probably be safe to

replant land thus treated after an interval of twelve months.
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Behrens (J.). Die Ferithecien des Eichenmehltans in Dentsch-
land. [Perithecia of Oak Mildew in Germany.]

—

Zeitschr. fiir

Pfianzenkr., xxxi, 3-4, pp. 108-110, 192L
In October, 1920, the writer discovered the perithecial stage

of the oak mildew near Hildesheim (Hanover). This is the first

time the perithecia have been observed in Germany. They were
restricted to one single leaf.

They were compared with those found by Amaud and Foex in

France in 1911 and considered to be identical by Neger. • The
fungus is identified as Microsphaera extensa Cooke and Peck {M.

guercina (Schw.) Burr.), which has been united by Salmon with

M. ulni (Wallr.) as M. alni extensa (Cooke and Peck) Salm.

Traverso (G. B.). La forma ascofora dell' oidio della Qnercia a
B*oma. [Ascus stage of Oak Oidium in Rome.]

—

Boll, meiisile

dellit R. htaz. di Patologia vegetale, ii, 1-4, p. 35, 1921.

The author reports that Peyronel has discovered numerous
perithecia of the oak mildew, which first appeared in Europe in

1907, near Rome, and has, in agreement with Peglion, Arnaud, and
Foex, identified it as Microsphaera giiercinci (Schw.) Burr. Peyronel
considers that the conidial form occasionally met with on the oak
in Italy, Portugal, and Switzerland prior to 1907, belonged not to

this fungus, but to M. alni. He maintains that cold is only a con-

tributory factor in the formation of the perithecia, the chief cause

being dryness or, rather, the excessive transpiration of the fungus
in relation to a scarcity of nutrient juices obtainable from the host.

Kristoff£RSEN (K. B.). On the Relation between Sugar Content
and Winter Hot in the Garden Carrots.—Botaaisica Notiser,

iv, pp. 149-163, 1921. (English.)

Samples of commonly cultivated carrot-roots were taken by
boring average roots, and the sugar content determined polari-

metrically. The results showed that different cultivated kinds
varied considerably in their sugar content, the variety known as
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' St,. Valery ' liavini,' the greatest excess of cane sugar, ' Gu^rande

'

being next, and ' Nantes ' still lower, while in ' Parisian ' invert

sugar was in excess.

During the winter the bored roots were kept in a cellar, and

when examined in the spring all the roots of Parisian carrot and

Nantes were found to be rotten, as was also the case with most of

the Guerande, but most of the St. Valery variety had wintered

well, only a few being rotted. Thus St. Valery, which had the

greatest excess of cane sugar, was the most resistant sort, Guerande
was intermediate, while Nantes and Parisian carrot, with a slight

excess of cane sugar and of invert sugar respectively, showed poor

resistance. This pointed to a certain relation between the cane

sugar content and the resistance to winter rot, but gave no infor-

mation in regard to the percentage of total sugars.

In the winter of 19.20-1 further investigations were made with

the same varieties, there being two stocks, (A) and (B), of each of

the varieties St. Valery and N^antes. A numlier of typical roots

of each of these sorts was placed in sand in the cellar, and an
average sample was prepared from each sort for more detailed

analysis, the rest being left to test resistance to rot. The methods
of analysis employed are described in detail, special attention being

directed to avoiding possible sources of error in the determination

of the quantity of reducing sugar present.

Sunnnarizing the results of the sugar analysis and of the rot

resistance, the ditierence between the percentages of total sugar
in the individual varieties was found to be relatively insignificant.

Thus the percentage of total sugar in Parisian carrot was 6-90 and
in St. Valery 8-13, the other varieties being intermediate. The
variation in the invert sugar was proportionally greater ; in

Parisian carrot the percentage was 4-53 and in St. Valer}- 2-43.

The resistance to rot varied greatly, the poor resistance of Guerande
(84-fi per cent, of rotten roots) being remarkable. This variety is

generally superior to Nantes in the matter of resistance, but in the

case in point Nantes (A) had only 33-3 per cent, of rotten roots,

while (Bi (an improved race) had but 7-1 per cent. St. Valery (A)

liad 26-9 per cent, and (B) 5 per cent, of rotten roots.

No correlation could be established between total sugar present

and rot resistance. On the other hand, there was a deride*! con-

nexion between the amount of invert sugar ami i«0istMM^ : tb«

lower the percentage of invert sugar the gi'eater the resistance.

The correlation became more marked if, instead of considering the

total percentage of invert sugar, its relative percentage in regard

to the total sugar was taken.

The critical point in rot resistance appears to be located at

a relative percentage of invert sugar to total suga.' of about
45 to 50 per cent. : that is to say, the roots will probably rot

•luring the winter if they have more than half the cane sugar

inverted at the beginning of storage. Among 39 individual roots

analysed by taking a boring and then, after covering the bore-hole

with sulphur, placing them in sand to test their rot resistance, only

three form exceptions to this rule, all belonging to the variety

Guerande. More than half the cane sugar was inverted in the.se

three., but they wintered well. Possibly the anatomical structure
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of the roots of this variety, which differs from the others, may be

responsible for these departures from the rule.

It is evident from these data that carrots contain both cane

sugar and a reducing sugar, here termed invert sugar. The writer

has made no attempt to determine the exact nature of the latter,

and states that there are very few references to it in the available

literature. Dextrose has been reported to be contained in carrots

by Konig, while Hellweg, like the writer, calculated the reducing

sugar as invert sugar.

It has been stated by other workers that cane sugar is inverted

considerably during the winter in Beta, and that a correlation exists

between the percentage of cane sugar and, invert sugar in the beet,

which is not apparent in carrots.

The investigations made give no information as to the physio-

logical connexion between greater or lesser ease of the inversion of

cane sugar, and greater or poorer rot resistance. Probably the

invert sugar is a better nutrient for the bacteria involved in rotting

than cane sugar.

The practical application of the results of these experiments
should lie in the determination of the proportion of invert sugar in

carrots, in order to select varieties likely to prove resistant.

DucoMET (V.). La B^sinose du Topinambour. [Resinosis of

Jerusalem Artichoke.]

—

Bull. Soc. de Path. Veij. de France,
viii, 2, pp. 64-65, 1921.

A disease, apparently not previously described, was found in

specimens from the Aude Department, France. Sections of the
tubercles showed rusty yellow areas of variable size, from a pin's

head to 2 to 3 mm., or rarely 7 to 8 mm. in diameter. These spots
form a regular network, affecting the greater part of the tubercle,

from the phloem to the medulla. The coloured matter is friable,

having the aspect and consistency of powdered resin. Even when
cooked the tubercle has a bitter taste, and cattle feed on it with
repugnance.

The disease seems to have affected plants grown from local tubers
only ; those grown from tubers imported from other departments
appear to have escaped, except when mixed with local kinds.
When, however, the introduced kinds were planted in the imme-
diate vicinity of home-grown varieties, and in the direction of pre-
dominating winds, they became attacked, thus suggesting a con-
tagious disease.

A preliminary study of the data has led the author to the con-
clusion that this disorder is an excessive secretion of oleo-resin

—

normal in the case of the Jerusalem artichoke and allied plants

—

and a subsequent modification of the secreted product (oxidation
most likely). Heating dry, or in water or lactic acid, reduces the
resinous, coloured concretions to small, ultimately colourless

globules, that fix Sudan with energy. As soon as these excretions
disappear, irregular lacunae are seen, surrounded by large, more or
less dislocated cells, having very large nuclei, and quite distinct
from the normal parenchyma. These lacunae foi*m knots, as it

were, in the normal secretory network found in healthy tubercles,

especially in the fibro-vascular ring. Only very slight and rare
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traces of this disease have been found in the Grignon and Lot-et-

Garonne districts, but severely attainted tubercles were met with

by the author twenty-five years ago in the sandy soil of the Landes.

Both then and now the fact has been noted that affected plants

show no symptoms whatever above ground.

The condition is of biological as well as practical interest, since

it will perhaps swell the list of ' degeneration diseases ', the nature

of which is problematical.

Murphy (P. A.). The Presence of Perennial Mycelinm in Pero-

aosf>ora schleideni Unger.—Nature, cviii, p. 304, 1921.

The assumption that, because the onion mildew fungus^

—

Pero-

nospora schleideni Unger—produces its sexual organs in the leaves

of the host plant, it is dependent on its oospores for perpetuation

from year to year, is shown by the author to be erroneous, as the

non-septate mycelium is capable of a perennial existence in the

bulbs, and the shoots produced therefrom carry infection ab initio.

It was found impossible to induce the fungus to fruit on the bulb

scales of infected bulbs examined, to infect other onions, or to grow
on artificial media. The whole structure of the mycelium is plainly

visible without staining, the hyphae being stout and well differ-

entiated i'rom the cells of the host plant, into some of which large

convoluted haustoria extend. Where green leaves were present,

the mycelium could be traced from the bulb to the apical portion

of the leaf on which conidiophores of P. schleideni were being pro-

duced. In one particular plot, badly mildewed in 1920, almost 66
per cent, of the smaller-sized onions contained non-septate mycelium,
and such infected bull)S sprouted prematurely, but the fruiting

stage of the fungus was not reached in the greenhouse under winter

conditions, though the mycelium grew up with some of the shoots.

Further proof of the relationship of this fungus to P. schleideni

was obtained in an experiment in which bulbs of Allium cejxi and
of A. ascalomcum containing non-septate mycelium were grown
(in the early spring) under conditions excluding external infection.

In contrast to numerous control plants, which were origiii«Jly free

from mycelium and remained free from mildew in spite of length}'

exposure to conditions favourable to infection, the diseased plants,

placed under a bell-jar for one night, were found almost totally

covered with mildew the next day. Occasionally shoots, replacing

the originally infected leaves which had been cut away before

mildew became apparent, were found to be permeated with the

mycelium and again developed mildew under favourable conditions.

Non-septate mycelium has been observed in the bulbs of the

common onion, the shallot, and the potato (or underground)
onion, its connexion with the mildew fungus being definitely

established in the case of the first two varieties. It survives in

infected bulbs left in the soil during the winter, and there is a
time, generally in April, when the mildew is found only -on plants

whose bulbs and leaves are pervaded by it. These plants appear to

act as important centres of infection.

A nice balance is preserved between host and parasite, both
flourishing side by side for a consideralile period, until at a certain

stage in the maturity of the leaves the conidiophores are developed,
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and even then the host tissue is not destroyed for a long time.

When the tips of the leaves turn yellow and droop, mildew
breaks out, under favourable weather conditions, at first just below

the withered portions of the older leaves, and then spreads to all

the other leaves except the youngest.

Other points in this phase in the life-history of P. schleideni,

including the effect on the keeping qualities of infected bulbs, are

still awaiting investigation.

Lehman (S. G.). Soft rot of Pepper fruits.

—

Phytopath., xi,

2, pp. 85-87, 1921.

A disease of sweet peppers (Capsicum annuum var. grossum), in

which the fruit rapidly rots, was found in North Carolina. It is

attributed to Pythium de Bat'yanum Hesse. Artificial infection

was found to be difficult to produce. The natural attack always
begins at the blossom end of fruits, not more than 6 or 8

in. above the ground, and is believed to result from zoospores,

splashed from the ground by rain, which infect through wounds
caused by insects.

Coons (G. H.) & Nelson (R.). Celery Yellows.—Abs. in Phyto-

path., xi, 1, p. 54, 1921.

The disease, characterized by stunting, yellowing, and thickening

of the foliage, is found to be due to an undescribed species of Fuaa-

riuTYi. It was first discovered at Kalamazoo, Michigan, in 1914,

and has increased until practically all soil in the vicinity of that

city can no longer grow the susceptible variety Golden Self-blanch-

ing. It occurs in other parts of the United States. The so-called

green varieties do not suffer much from yellows.

Poole (R. F.), Becest studies on Bacteriosis of Celery.—Abs. in

Phytopath., xi, 1, p. 55, 1921.

The organism causing the bacterial celery rot in New Jersey was
found to be BaciUua carotovorus Jones or B. apivorus Wormald,
which are probably strains of the same organism. The green

varieties are only slightly susceptible. Sowing before May 15

reduces loss, the temperature at this time not being favourable to

the bacillus.

NiSHiEADO (Y.). On a Disease of the Grape-cluster caused by
Fhysalospora bacoae Cavara. (In Japanese : Author's sum-

mary in English.)

—

Annals Phytopath. Soc. Japan, i, 4, pp. 20-

41, 1 pi., 1921.

Studies of the causal organism of the disease of the grape-cluster

here described (chiefly on the morphological characters of its pycni-

dium, pycnospore, perithecium, ascus, and ascospore) were carried

out during 1914-16.

In the Okayama prefecture and other places where Vitis vinifera

is cultivated, the disease has been prevalent for about ten years.

It affects the peduncle, pedicel, and berry, but not the leaf or stem.

The pycnidial stage of the fungus is identical with Macrophoma
reniformis (Viala & Ravaz) Cavara, known as the cause of black

rot in the Caucasus. Its perithecial stage agrees with Ouignardia
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huccae (Cav.) Jaczewski (the perithecial sta<;e o{ Mucrophoina reai-

for'mit<), except for the existence of paraphyses among the asci in

the Japanese fun^rus. The name Physalospora baccue Cavara,

chantred by Jaczewski to G^'i(jiiardia huccae, has been adopted by
the writer because of the existence of these paraphyses in the peri-

thecia.

The fungous flourishes on cultural media such as boiled potato or

rice, developing copious black aerial mycelia, and occasionally pro-

ducing pycnidia. The latter do not resemble externally the pj'cni-

dia found on the host, though the pycnospores are very similar.

The author's inoculation experiments have so far been inconclu-

sive, but the parasitism of the fungus has been fully demonstrated

by previous workers.

Bkach (W. S.). a Phytophthora crown rot of Rhubarb.—Abs.

in Fhytopath., xi, 1, p. 55, 1921.

An undescribed Phytophthora producing conidia and oospores

abundantly in culture was found to cause the rot. Inoculations

were successful. Secondary fungi may complete the decay. The
disease becomes severe in wet weather in late summer, and has
caused the sudden death of considerable areas in rhubarb fields in

Pennsylvania, usually in those recently set, having poor drainage,

or receiving heavy manuring. With the return of dry weather
man}^ plants recover in part.

Bourne (B. A.). Fungoid Attacks reported or observed.—Rept.

of the l)ept. of Acjric. Barbados, 1920-21, pp. 10-11, 1921.

Sugar-cane. Root-disease still continues to cause heavy losses.

The exact cause of the disease has not yet been definitel}'^ ascer-

tained, especially since recent work indicates that it is doubtful if

Marasmius sacchari Wakker has any parasitic connexion with the

root-system of the sugar-cane. The writer has several times iso-

lated a .'-pecies of Bhizoctonai from cane-roots sl^owing typical

symptoms of disease, and is of opinion that the latter fungus n
largely responsible for the condition. Proper tillage and drainage

are essential, and onh' healthy cuttings should be planted. Other
fungi observed were: Colletotrichurnfalcatum and Cephalosporunn
sacch'irL associated with red rot; Th ielavivpsis fxiradoxa, causing

pineapple disease ; Cercospora ragr^nae, responsible for a red spot of

the leaf-sheath ; and Leptospliaeria sacchari, the agent of ring spot

of the leaves.

Sudan grass (Holcvs sorghuia sudanensis). A typical leaf-

disease was caused by Colletotrichum iineola, which produces

reddish blotches and gives a scorched appearance to the leaves.

Cassava {Manihot .sp.). Specimens of tubers stated to be
atiected bj' a rotting disease were submitted for examination, and
found to be attacked by a Glocosporimn. The conidia extruding
from the acervuli formed globular pustules. Spores in mass are

grej'ish white, or with a roseate tinge, sometimes spherical or cylin-

drical but mostly elliptical, hj^aline, 1-2 guttulate, 4-12 by 3-4-5 fi.

The tubers shoNved signs of punctures, and the fungus is evidently
a wound parasite causing rot. All diseased portions should be
burnt.
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Carrot (Daucus carotu). A softening of the external part of

the root was presumed to be caused by Bacillus carotovonts.

Mango {Mangifera indica), Elder {Sambucus ca)iadensis), and
Gardenia {Tabenmeiiiontana), were attacked by Diplodia caoioi-

cola.

Date palm (Phoenix dactylifera) was severely attacked by
GraphioUt phoeaicis, which destroyed the lower leaves.

Trost (J. F.) & HOFFER (G. N.). Kernel starchiness as an
index of susceptibility to root, stalk, and ear rots of Corn.—
Abs. in Phytopath., xi, l.p. 33, 1921.

Starchy ears of certain dent varieties of maize were found to

produce plants more susceptible to Fusarium injury than are

plants from ears more homy in composition.

Melcuers (L. E.). Ecologfic and Physiologic notes on Corn smnt
(Ustilago aeae).—Abs. in Phytoixdli., xi, 1, p. 32, 1921.

The writer reports evidence that there are physiologic differ-

ences in culture of Ustilago zme from different isolations. They
vary in virulence, and this may possibly account for the varying
resistance of selected strains of corn to smut in different localities.

MiTRA (M.). Morphology and pairasitism of Acrothecinm penni-

seti n. sp. (A new disease of Fennisetxun typhoideom.)—
Memoira Dept. Agric. India, Bot. Ser., xi, 3, pp. 57-74, 4 pi.,

1 fig., 1921.

A parasitic species of Acrotheciurn is found commonly on Pedni-
setuni fyphoideuTn (vem. bajra) over a large area in North and
Western India. It affects the growth of the plants and the pro-

duction of sound grains, but as yet there is no definite information

as to the actual amount of damage caused, though this seems to be
consider; ble. It attacks the leaves, leaf-sheaths, and ears ; as it is

most comnion on the leaves the author suggests that the disease

caused by it be called leaf-spot or leaf-blight of bajra.

Infected leaves show small, yellowish-brown spots, which gradu-
ally increase in length and become oval or oblong. Soon the

centre of the spots assumes a dirty brown colour with a yellow
margin around it. They are most frequent towards the edge of the

leaf, and when situated near each other they soon unite, causing

large patches, killing the tissues along the margin of the leaf, and
gradually extending towards the midrib. Frequently both margins
are affected, and the whole leaf is gradually killed. The spots

occur on the midrib also, especially in young leaves, and, in severe

cases, even on the leaf-sheaths. The infected portion becomes
brittle with age. The disease begins from the lower drooping
leaves, starting from the tips which either touch the soil or are very
near to it, and then spreads and attacks the upper leaves. The
spread of the disease is facilitated by the moisture which the tip

and margin of the leaves retain on account of their being slightly

upturned. At Pusa, in 1919, the disease made its appearance in

June, starting on the lower half-dead leaves of young plants.

The ears can also be attacked. The infection begins from the
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tip of the floret and spreads gradually to the whole of the spikelet,

and thence to those in the neighbourhood In a badly-infected ear

very few normal grains are formed. An infected flower shows

tuft of black moi3d at its tip, and mycelium in the ovary, glumes,

and paleae.

The mycelium is both intra- and inter-cellular, and is found in

all parts of the diseased tissues, even in the cells of the endodermis,

sclerenchyma, and vessels. It consists of septate hyaline hyphae,

which turn brown at the points where conidiophores are produced.

Haustoria are not present. Conidiophores are most numerous in

the central dead portion of the spot, issuing from the stomata, and
gradually decrease in number towards the margin. They are

amphigenous, solitary, fasciculate, rigid, erect, and straight or

slightly nodulose or bent. Usually they are simple but occasionally

forked near the tip. In colour they are olive brown to dirty brown
with paler tips which are either swollen or flexuous. The base

sometimes is also swollen. They are 68-4 to 154 // long and 5-8 to

8-7 ft broad, and have three to five septa. The conidia are clavate,

pear-shaped, or elongated, straight or slightly bent, thick-

walled, Z-^ septate, and light olive brown to dirty brown in

colour. The middle cell is broader and darker than the end cells.

They are constricted at the septa, and are borne at the tip of the

conidiophore in groups of two to five. V'ery rarely conidia are

noticed on the sides of the conidiophore below the tip. They
measure 25 to 41-8 /i by 12-5 to 20 /z.

The fungus was grown on a large number of media in pure
culture, and numerous experiments have shown that in such cultures

germination is usually rapid and the mycelial growth copious. In
some media the spore production is free, and in others scanty, the

conidia produced being slightly smaller than those found on the
host plant. Chlamydospores are formed in most of the cultures

;

the cells of a hypha swell up singly or sometimes in a long line,

become spherical or oval in shape, develop a thick wall, and, as the

culture grows old, turn brown or greyish-brown in colour. These
chlamydospores either remain united in a chain or separate, and
germinate readily, giving rise to new hyphae. The results of

series of experiments show that the fungus prefers a reaction rang-

ing between + 5 and -|- 10 Fuller's scale, but can withstand a con-

siderable range either way.
Formal proof that Acrothecium penniseti was the cause of the

disease was obtained. The fungus is constantly associated with
the disease and was isolated from typical diseased tissues of the
host ; healthy plants inoculated with pure cultures gave character-
istic signs of the disease. Altogether 106 inoculations on leaves

(both sides) and leaf-sheaths, t^ether with forty on ears, were
made by the author, and all were successful. The fungus was
re-isolated from inoculated diseased spots and re-inoculated on
healthy plants, and the disease was produced as before. The re-

isolated fungus was compared in culture with the fungus used for

inoculation and was identical with the latter.

The fungus infects its host through the stomata and also by
piercing the epidermis. The host-cells are killed in advance of the
mycelial growth, and penetration of the dead cells is evidently



105

easier than of the livinjj. since in the central dead portion of the
spot hyphae are found abundantly, while they are almost absent in

the cells towards the margin.

Cross-in(jculations failed with Andixtpogon sorghum ; they
succeeded on the nuile inflorescence, but failed on the leaves, of

Zea Miiija.

Kessler (6.). Zum Aaftr«t«ii der Fadarbiuchspmrenkranklieit in.

der &lieinprovins. [Appearance of the ' Plumed Spore

'

disease in the Rhine rrovince.j

—

XachrichteiiUatt fiir den
'feut.H'heu Pjianzenschxdzdienst, i, 4, p. 28, 1921.

This disease, the appearance of which has been reported in thu
district of Rheinbach near Bonn, in Rheinhessen, and Baden, is

supposed by the author to have been introduced with straw from
France, either at the retreat of the German armies or durin«j the
present occupation of the territory by the French. Its spread in-

dicates that it has been present for one or two years.

In the Rheinbach district the parasite (Dilopkonponi grwnxiiil^)

attacks lK3th wheat and rye, and neither the composition of the
soil nor the nattre of the fertilizers employed seems to have any
intluence on its appearance. The extraordinary drou<;ht of 1921
does not appear to have .stopped the development and spread of the
tinifrus. and Schatliiit has observed it in Rheinhessen, which sutt'ered

particularly from the drought.

In judgin;^^ the extent of the damage done by the disease, it

sIkjuM I'e borne in mind that Ljenerally only about 5 per cent, of
tlif (li>t_;isL'd spikes grow out of the leaf-sheaths and reach the
normal height. By far the greater proportion of affected plants are
therefore not noticed at all on a cursory inspection, and the estimate
of the damage is likeh" to be too low.

The peculiarly plumed spores of the fungus are pycnospores.
The pycnidia lie in rows, completely buried under the epidermis, in
a thick, felted, white bedding of mycelium. Their walls are of a
dark olive-green colour, and the interior is filled with a mass of
spores, almost horn}' when dry, but becoming gelatinous when
moisteneil, and protruding out of the mouth of the pycnidium in a
worm-like mass.

The germination of the spores is peculiar. A septum is formed
in the middle, and both halves of the spores swell up until, when
they have reached a certain size, they break apart at the septum.
Each half, or sometimes only one of them, then puts out a germ-
tube in the direction of the axis of the spore. The two halves may
remain in contact or separate during germination.
According to Fuckel, perithecia are developed on plants attacked

in autumn and during the winter, but whether this perithecial
form, described by Fuckel under the name of Dilophia graminis,
is the perfect stage of DUophoapora graminis has not yet been
conclusively proved. The point is of importance in checking the
disease, for while it is easy to free the grain from pycnospores by
disinfection, it will be much more difficult to control the disease if

it is caused by ascoepores, as these can winter over on fragments of
straw or stubble which remain in the field.
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Van der Bijl (P. A.). On » TrutguM—Omlarioptis p»pa7»e n. sp.

—whioh o»iis«s Powdery Mild«w on tho loftTos of the Paw-
paw plant (Carica papaya Linn.).

—

Trans. Roy. Soc. S. Africa,

ix, 2, pp. 187-189, 1 pi., 1 fig., 1921.

The under surface of the leaves of pawpaw along the coast of

Natal is often found to be covered with blotches of a powdery
mildew, which sometimes spreads over the greater portion of the

surface. No previous records of a powdery mildew on the leaves

of the pawpaw seem to exist, and it is held to be a new species for

which the name Ovulariopsia papayae is suggested. The writer

gives the morphological description of the genus Ovulari(ypidti as

founded by Patouillard and Harlot, and points out the close re-

lationship between this genus and Phyllactiniu in tlieir couidial

fructifications and habit. Thus far only the conidial stage has

been observed in the pawpaw fungus, but the possibility that it

belongs to Phyllactinia is not excluded. It has not been observed

to spread to the leaves of the mulberry, a known host of Phyllac-

tinia corylea, growing near by.

The following is the description given by the author: Owlari-
opsis pa'ixiyae n. sp. Sterile hyphae hyaline, epiph3'tic, penetrating

interior of leaf through the stomata and ramifying in the inter-

cellular spaces of the spongy parenchyma ; conidiophores arising

from the sterile hyphae, erect, cylindrical, pluriseptate, up to 200 /z

long, 7 n diameter ; conidia large, borne singly at apex of conidio-

phores, subclavate, 60 to 90 by 14 to 28 /z, niaiority 72 by l4/z:

conidiophores and conidia usually smooth, rarely beset with fine

projections.

Wiltshire (S. P.). Studies on the Apple canker fungus. I. Leaf
scar infection.

—

Annals of Appl. Biol., viii, 3-4, pp. 182-192,

1 pi, 1921.

The general view that the apple canker fungus is a ' wound
parasite ', and that as long as the host remains intact no infection

is possible, would appear to be in need of revision, as the author'.s

investigations at Long Ashton, near Bristol, spread over some
years, have established the fact that infection in a large number of

cases takes place through the scars left by the fallen leaves in the

autumn, and also through these scars in the following spring. It

is evident that it is only if such natural ruptures of external tissues

as those occurring during the normal growth of the tree are regarded

as ' wounds ' that Nectria ditissinia (the author expresses no opinion

regarding the name iV. galligena Bres. recently suggested for this

fungus) may be termed a wound parasite. It is worthy of note

that inoculations of scars from freshly removed leaves, attempteil

in June 1919, were a complete failure, although wounds trented

with the same inoculant produced the typical canker. This is

probably due to the more active and vigorous growth displayed by
the host in June, as compared with the autumn, when the normal
leaf-fall occurs.

In microscopic examinations the dead tissues of the leaf scar

were invariably found to \)e infected by fungi, and amongst these

occurred a very interesting, not yet identified, pycnidium-forming
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fungus that appeared to be universally present, but whether it

contributes in any way to the infection is not known. "With the

pycnidia, which are either immersed in the leaf scar or may occur

outside based on a small mass of hyphae, dark-coloured conidio-

phores are generally found with spores that resemble Fumago
vagans, but whether these belong to the pycnidial fungus is un-

certain.

The entry of the canker fungus into the tissues is accomplished

by means of small cracks in the leaf scar caused by the contraction

of the tissue on contact with the atmosphere. These cracks are

specially noticeable in the region of the soft tissue adjacent to the

leaf traces, and they afford ready access to the fimgus before the

host is able to form a protective phellogen. Small quantities of

water, collecting in slight depressions between the leaf scars and
the main stem, no doubt aid the germination of the spores of the

fungus. The latter grows very freely in the intercellular spaces of

the leaf base, the looser texture of which— as compared with the

normal cortex—favours rapid development.

Very similar in its symptoms to the autumn infection is that

which occurs in the spring when the enormously increased rate of

growth of the buds gives rise to fissures in the leaf scar through
which the fungus gains direct and unimpeded access to the deeper
tissues of the leaf base, where it develops rapidly, in many instances

surrounding the stem and killing the shoot above it. But the in-

fections do not always develop into cankers, the infected tissue

being sometimes isolated by the formation of a phellogen, which
acts in exactly the same way as when shallow cuts are inoculated

artificially. Whilst in some cases the development of the canker
may be so rapid as to kill the shoot above it almost immediately,
the contrary has been known to occur on other occasions when the
canker has taken three or more years to complete the encircling of

the stem.

The material used by the author for the study of the canker
consisted of seedlings of the cross Kingston Black x M^daille d'Or,

two cider varieties, and one of the fii'st points noted was that
the shoots became infected during the year following their forma-
tion. The ratio of increase from year to year was generally found
to be high, counts undertaken in a specific instance giving the
following results : On the 1915 wood, one canker ; on the 1916,
four ; on the 1917, twenty-nine; and on the 1918, 434. For 1919
the number was certainly over 600, though exact figures were not
obtained. A feature observed in connexion with the disease was
the extraordinary large number of infections that occurred in a
comparatively restricted area, a single branch of one of the trees,

having a diameter of 1| in. at its base and not more than five

years old, showing sixty-five cankers, almost every bud being in-

fected. Trees severely attacked present a partially defohated
appearance.

The loss through canker, especially in the case of young trees, is

considerable, and methods of control have therefore received close
attention. Winter pruning of bush trees, in which process most of
the infected wood is cut out, has given good results, although infec-
tion may still occur after the pruning has been done ; but with
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orchard trees, where praning is not practise* I to any extent, a

different procedare has to be adopted. Spraying' of the leaf scars

before the bursting of the buds would appear to be successful in

the control of spring infection, and the reduction of the number of

cankers obtained in the course of the preliminary experiments at

Long Ashton amounted to about 80 per cent.

The spraying of the leaf scars in the autumn, immediately after

defoliation, is not devoid of danger as the liquid may spot the fruit

still remaining on the trees, and while the employment of a copper
fungicide in the case of ripe fruit is obviously objectionable, the

alternative of a sulphur spray does not appear to be effective. A
further difficulty whic'i presents itself is the rapidity of infection,

this very often taking place before defoliation is complete. Pro-

vided suitable spraying fluids can be found, at least two sprayings

during the autumn would therefore seem to be required to check
the disease. Other more promising treatments may yet be dis-

covered, but, meantime, a fact worth noting is that vigorous trees

usually hold their leaves longer than weakly ones, and anything
that tends to invigorate growth may thus reduce the risk of in-

fection.

Bryce (G.). The 'bunchy top' plantain disease.

—

Deii(. of Ai/ra-.

Ceylon Leaflet, No. 18, 2 pp., 1 pi., 1921.

This disease, which is also known in Fiji, Australia, and Egypt,

and has recently been reported from tlie Bonin Islands, first

appeared in the Colombo district of Ceylon in 1913, and has

gradually spread to other parts of the island up to an elevation of

3,000 ft. In 1918 a plot of Manila hemp {AIus</ textilis) at the

Peradeniya Experiment Station wa.s practically destroyed by it.

The sjinptoms of bunchy top are easily recouni/abje. The
young suckers of a diseased plantain have their leaves bunched
together at the top, growth being arrested at the sanje time.

Diseased suckers never mature or produce fruit, development
ceasing when a height of two to five feet is reached. The l)unching

of the leaves is caused by the stunting of the leaf-stalk which
prevents their separation from one another, and causes them to

remain closely packed in a rosette, giving the sucker somewhat the

appearance of a shaving brush. The leaves are smaller than the

normal, lighter in colour (the margins sometimes quite white) and
very brittle. As they grow older they become thicker in transverse

section and develop a strongly ridged or corrugated surface.

'

The bulbs of the plants affected by bunchy top show small flecks

and lines of a yellow or brown colour. These are scattered through-
out the interior of the bulb, and vary considerably both in size and
number. The banana root-borer {CosrrKypolites sordidtis) tunnels

the bulbs, causing considerable damage, but it is also found in

suckers which are free from bunchy top. The roots of affected

plants are mostly dead ; the larger ones are apparently killed back
from the root tip for a considerable distance, but the portions

adjoining the bulb remain still living, while the finer roots are

generally all dead.

The cause of this disease has not yet been definitely ascertained.

Nematodes sometimes occur in the living portions of the roots, but
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they are not invariably associated with the dis so that it !

improbable that they produce it. Mhizoctonia is prevalent on
both the finer and larger roots, but the evidence insufficient to

connect the disease definitely with the presence ')^ this fungus.

A preliminary experiment to determine whether bimchy top could

be due to a filterable virus gave negative results.

The disease has probably been spread from one district to another
by exchange of plantain suckers for planting up purposes. The
banana root-boring weevil is very likely also concerned in its local

spread.

Bunchy top is much more prevalent in plantain fields which have
been allowed to run on for several years from the date of planting

up. The bulbs of the old stools in such fields are also riddled by
the root-boring weevil. It is therefore advisable to dig up old

bulbs and replace them by carefully-selected and healthy suckers

at about three-year intervals. The spot from which diseased

suckers are removed should be heavily limed, and at least one year
should elapse before replanting.

In India, where Rh izoctonia frequently occurs on jute, the appli-

cation of potash has been found to reduce the incidence of disease,

besides greatly increasing the yield. This is also the case with
bunchy top in the Bonin Islands, where the disease is definitely

ascribed to a deficiency of potash in the soil. The addition of a
nitrogenous manure to the potash is recommended in both cases.

The author advocates a combination of nitrogen, potash, and lime.

In small gardens, where an application of expensive fertilisers is

impossible, a liberal dressing of wood ash and a mulch of leguminous
plants may be substituted.

It has not yet been ascertained whether any Ceylon plantain

varieties are immune against bunchy top. In Fiji the Gros Michel
banana is immune, and the plantain industry, which was practically

destroyed by the disease between 1890 and 1900, is again profitable

there owing to improved methods of control and better cultivation.

McFarland (F.). Infection Ezperimenta tvith ClaTicepa.—Abs.
in Phytopath., xi, 1, p. 41, 1921.

Successful cross-inoculations are reported of Claviceps conidia

from Bromus inermis, Agropyron repena, Poa pnUeTiais, and
Arrkenatherum elatiua to rye {Secede cereale). Wheat was also

infected in certain cases by using conidia horn rye, Arrhenatherv/m
elatiua, Poa jyratensis, and Agropyron repens.

Sheab (C. L) & DoDOE (B. 0.). Tlie lifs-history and identity of
'P&tellina fragariae', * Leptothyrinu nuuarothacinm % and
'Feidsa oenothorao '.

—

Mycdogia, xiii, 3, pp. 135-170, 3 pi.,

5 figs., 1921.

A fungus found growing on strawberries, raspberries, and various
other plants was found to nave sporodochia, pycnidia, and apothecia
in its life cycle. Some twenty-seven names, or combinations, have
been applied to these sta^. The correct name for the fungus is

given as PezizeUa lythn (Desm.) Shear & Dodge. The conidial

(sporodochial) stage is stated to be Haineaia lythn (Desm.) v. Hob.,
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and the pycnidial stage is Sclerotiopsis concava (Desm.) Shear &
Dodge.

The conidial stage has been found upon the genera Acer, Ampelo-
psis, Castanea, Cercis, Cornus, Duchesnia, Epilobium, Eucalyptus,
Fragaria, Gaultheria, Gaura, Hicoria, Jambosa. Lythrum, Nysaa,
Oenothera, Vacciniwni, Pelargonium, Populus, Potentilla, Prunua,
Qiiercus, Rhus, Ribes, Rosa, Rubus, Salix, Smilux, Ulmus. and Vitis.

The pycnidia have been found on most of the above, and the ascus
stage on six genera, including Prunus and Rubus. The above
hosts were found attacked in North America, but as the fungus is

also known in Europe and South America the list can doubtless be
extended.

The fungus is a weak parasite, and was shown by cross inocula-

tions to pass readily from one host to another. The ascigerous

stage appears to have been described but once, as Peziza (MoUis-Ui)

oenotkerae Cke & Ellis. The pycnidial stage has received at least

four generic names, Ceuthospora, Leptothyriurn, Sporoiurrut, and
Sclerotiopsis, [and twelve specific, one of the best known being
Leptothyrium maci'othecium Fckl. The conidial stage has been
referred to the genera Dacryomyces, Sphaeronema, Gloeosporium ?,

Tubercuktria, Hainesia, Hymenula, and Patellina, the most recent

of the ten specific names traced being Patellina fragariae Stev.

& Pet.

The chaos which at present preva^s in the taxonomy and mor-
phology of the Ascomycetes is considered by the authors to be in

imperative need of serious attention from mycologists and patholo-

gists. The most practicable and effective plan for establishing

generic names is l>elieved to be the fixing of a typ species for each

genus which shall furnish a basis for a definite application and
interpretation of the genus. The importance of life-history studies

is also emphasized.

Paillot (A.). Les traitements simultan^s contra les Maladies
cryptogazniqnes et les Insectes parasites des Arbres Froitiers

par les Booillies mixtes. [Simultaneous treatment with

mixtures for Cryptoganiic diseases and parasitic Insects of

Fruit-trees.]

—

Ana. dei< Ki>iphyties. vii, pp. 169-194. 1921.

Considerable progress has Wen made in the United States and
Nova Scotia of recent years in the simultaneous treatment, by
mixed preparations, of insect and fungus diseases. Experiments

were undertaken during 1919 and 1920 by the French South
Elaateni Entomological Station in the DrOme and Rhone Depart-

ments with the following objects: (1) The comparative study of

the efficacy of different formulas of mixed compounds adapted to

practical use. (2) The selection of those most suitable for recom-

mendation on account of their low retail price or easy preparation.

(3) The determination of the most favourable periods for the appli-

cation of the different treatments, (4) The formulation of general

principles of application.

The experiments comprised cupro-arsenical and lime-sulphur-

ar?t uical mixtures, and were carried out on apple and pear trees.

In cupro-arsenical mixtures the copper salts may l>e the sulphate

or acetate (verdet), while the arsenic may be given as lead arsenate
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or lime arsenate. In the experiments described the following
combinations were used :— (1) Neutral verdet (of 32 per cent,

copper) 0-750 kg., commercial lead arsenate (* Bouillie Billault k
poudre unique ') 1 kg,, and water 100 litres. This is very easy to

prepare, and applied to William pears doubled the yield, and reduced
scabbed fruit from 75 per cent, to 51 per cent, in one case. It is,

however, liable to cause damage by scorching the young leaves and
fruit unless applied at the right moment. (2) Lead arsenate-

Bordeaux mixture (Bouillie Billault 1 kg., Bordeaux mixture (of

1 per cent, copper sulphate) 1(X) litres;. This caused severe

scorching in the one experiment made. (3) Lime arsenate-Bor-

deaux mixture (copper sulphate 1 kg., freshly slaked lime 3 kg.,

dry lime arsenate 300 gm., water 100 litres). This is more trouble-

some to prepare. The commercial lime arsenate used was in two
forms, as powder and paste, which appeared to be of equal value,

but the paste requires to be used in double the dose given in the

above formula (600 instead of 300 gm.). This mixture should not
be applied during the flowering period, but should be replaced at

that period either by a simple lead arsenate spraying (without
copper) or by the following : liver of sulphur, 300 gm., dry lime

arsenate 300 gm., freshly slaked lime 3 kg., water 100 litres. In
some cases the yield was more than doubled, and the percentage of

scab on the fruits reduced from 90 to 4 with this mixture.

In general the results obtained with these different types of

cupro-arsenical mixtures were almost equally satisfactory. Fusi-

(iadium scab on the fruit rarely exceeded 5 per cent, in the treated

trees, whereas the untreated had often over 50 per cent., while the

control of the fruit worms (chiefly Carpocapsa) was almost equally

(,'oo.d.

Arsenical lime sulphur mixtures, widely employed in the U.S.A.,

Canada, and Italy, are as yet little known in France. They are

made up with polysulphides of calcium which vary considerably

according to the quality of the lime, the respective weight of the

ingredients, the physical conditions of preparation, and the chemical

composition and constitution. The commercial concentrated liquids,

of which there are several satisfactory types, are chiefly used. Dry
lime sulphur, which is much employed in America, has all the

properties of the liquid mixtures and is more easily transportable.

The arsenical lime sulphur mixtures used were as follows : (1) Lead
arownate-lime sulphur (concentrated commercial liquid lime sulphur
(3li° Baume) 4 litres, lead arsenate (Swift) 600 gm., water 100 litres).

This gave good control of scab and caterpillars on pears, the im-
prov>ment with apples being less marked. (2) Lime arsenate-

lime sulphur (concentrated lime sulphur as above 4 litres, lime

arsenate paste 600 gm., water 100 litres). This caused burning,
probably owing to inferior lime sulphur. It gave a good control

of scab and Carjpocapta <» pear and mildew of apple. The lime
aiaenate paste can be replarfd by half the quantity of diy lime
ancnale and tiie htfoad hmm aaiftwr by diy fime ooJ^pliiir (5CX) gm.)
mithout vppuxMA dMfeicte.

All spimyeEB ayre alt equally—Hatip for mat wilh fiae f^phr
uuiHnei^ brass or leaded sIbbI lo^ aapennr Ik) eo^>a-. llinlfc of
ItiheAMccBBKn aj|n|iiMiiriiUKfarnwA— ihiqyriBMattftfegfffc—a.
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From the point of view of efficacy against diseases and peste of

apple and pear there is little to choose between the copper and
lime solphnr mixtures. The latter are, however, less expensive.

Unfortunately it will not be easy to secure their extended use in

France, where copper sprays are traditional.

In the writer's opinion three treatments with any of the above-

mentioned preparations are sufficient to protect the trees against

their chief parasites in the spring. The first should take place

when the buds are bursting into flowers. If CkeiTnatobia are not

numerous the first spraying may be vrithout arsenate and may be

advanced so as to coincide with the treatment of peach trees for

leaf curl, or may even be, in the case of apple trees, omitted

altogether.

The second treatment should be given at the end of the flowering

period, when the petals begin to fall. The practice of spraying in

the middle of the flowering season is not to be recommended.
The third treatment should take place ten to fifteen days after

the foregoing, when the fruits are well formed.

The following measures are absolutely necessary to ensure suc-

cessful treatment:—The first spraying being directed principally

against the Fusicladium scab and the young larvae of CheivuUobia

and Hybernia, all parts of the tree, including the wood, should be

well covered. The second application aims chiefly at the extermi-

nation of Carpocapsa, the entire larval existence of which is passed

in the interior of the fruit, so that it is vulnerable only at the

moment of penetration. In the majority of cases this penetration

takes place through the calyx, and the aim should therefore be

adequately to protect the fruit by filling the depression of the

calyx with insecticide. This is not easily effected with the oriinary

apparatus, unless the nozzle is placed as near as possible to the

flowering clusters. It is necessary to insist on these details since

their non-fulfilment may annul the efficacy of the treatment. The
same conditions apply to the third application.

The American spray pumps, which discharge the spray at a high

pressure, are best suited for the treatment of orchards on a large

scale and are more useful than the ordinary knapsack sprayers used

in France. Owing to the high pressure, the drops are forcibly

ejected, rapidly and efiectively covering all parts of the tree. The
writer considers that the problem of treating fruit-trees is more
mechanical than chemical. Good mixtures are not scarce, but the

machines available in France require to be improved.

Fettaud (J.). Essais de Bonillies mixtes poor le traitement des

Arbres Fmitiers. [Experiments in the treatment of Fruit-

trees by combined mixtures.]

—

Ann. des Epiphyties, vii, pp.
195-236, 1921.

Experiments were carried out in 1918 and 1919, near Bordeaux
and in the province of Dordogne, on apple and pear trees, with the

following mixed formulas:—Lime arsenate or lead arsenate com-
bined with Bordeaux mixture or lime sulphur or di-basic copper

acetate (verdet gris). The treatment was directed both against

insects and fungi, especially Carpocapsa pomonella L., Venturia

pirina, and V, inaeqaalis. As in the experiments reported by
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Paillot [see last abstract] lead arsenate with lime sulphur caused little

damage to apple foliage, but when lime arsenate or copper acetate

was used the leaves were sometimes scorched. Bordeaux mixture
caused no damage in the combinations tried on apples, but on
pearis some scorching was produced when it was mixed with lime

arsenate.

In general there appears to be no great advantage in replacing

lead arsenate by lime arsenate. The combined mixtures (Bc^eaux
or lime sulphur mixture with lead arsenate) are to be recommended
in place of simple lead ai'senate, as simultaneous treatments against

Carpocapsa and VeiUuria. The Canadian formula of Boraeaux
mixture (five times as much slaked lime as sulphate of copper, the

latter not to exceed 1 per cent) is to be recommended. The aiddition

of resin soap was not found to be advantageous.

On the whole the combination of \qsA arsenate with basic Bor<

deaux mixture was more effective than with lime sulphur, though
tlie latter produced very good results. The advantages of the

Bordeaux combination are due largely to the excess of lime, which
gives greater adhesiveness, increased insecticidal efficiency, and is

effective in killing the eggs of Gar/X)cap8a.

The addition of arsenical salts increased the efficacy of the

fungicides against Venturiu. Even the simple lead arsenate mix-
ture (Bouillie Billault) gave marked results in controlling this

disease. The best time for the application of the first spraymg to

apple trees is during the ten days following the end of the flowering

period
;
pear trees that are liable to scab should be sprayed also

within ten days of the fall of the petals, but the main treatment

should come later, about the aime time as the first spraying of

apple (first half of May near Bordeaux). Supplementary spraymgs
are often advantageous or even necessary in severe attacks, and
may have to be given both before and after those mentioned.

Thiele (R.). Kolloidaler (finssiger) Schwefel snr Bek&mpAmg
des Mehltanes. [Colloidal (liquid) sulphur for the control of

Mildew.]

—

Deutsche Obstbauzeit., Ixvii, p. 113, 1921.

Hitherto the powdery mildews of vines, hops, fruit-trees, and other

economic plants have been treated mainly with sulphur in the form
of a powder, but the scattering of minute particles by the wind is

a great drawback to this method. HoUrung (' Mittel zur Bekamp-
fung der Pflanzenkrankheiten ', p. 8) recommends, as a general

principle, the use of liquid sprays in preference to powders wherever
possible.

A proposal, based on practical experience, has now been made to

use sulphur in the form of a colloidal watery paste. This method
has many advantages. Colloidal sulphur is far more effective than
the most finely-ground sulphur powder. The mixture adheres
firmly to the plant, and is not blown away by the wind like the

powder. The sulphur is better distributed by spraying than by
dusting. The dissemination of the colloid expedites me oxida-

tion of the sulphur in the air. It can be applied in any weather,

and the same apparatus can be used for spraying with Bordeaux
mixture and with colloidal sulphur, so that these two treatments
can be applied simultaneously. The economic advantages are
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considerable. If this method were eenerally adopted, the quantity

of sulphur imported into Germany for agricultural purposes should

be reduced to one-tenth of the present figure.

Smith (J. H.). The killing of Botrjrtis spores by Phenol.

—

Annals

of Appl. Biol., viii, pp. 27-50, 1921.

The writer, using Botrytis cinerea spores from a single-spore

isolation grown on Czapek's medium, tested the effect of phenol in

killing the spores under various conditions: All the spores do not

die simultaneously. In 0-4 per cent, phenol at 25° C. some 7 per

cent, are killed in 50 minutes, and 3 per cent, are still alive after

160 minutes. With 0-6 per cent, phenol, only 0-39 per cent, are

alive after 30 minutes. When the temperature is lowered, more
time is necessary to kill the spores. The use of larger numbers
of spores also causes a slowing in the rate of killing in a given
phenol solution. Younger spores are more susceptible to phenol
than are older spores.

The curves, plotted to indicate the number of survivors after

successive intervals of time, are discussed in some detail. They
are usually of the sigmoid t^pe with a stage of increasing steep-

ness, a maximum, and finally a stage of decreasing steepness,

flattening out more and more as time goes on. This result is at

variance with the curve generally accepted as the tjrpical mor-
tality curve for bacteria exposed to disinfectant agents, which
is usually regarded as a logarithmic one ; but the sigmoid curve has
been obtaineil in many other biological investigations of the kind.

With an increase in the strength of phenol used, the curve obtained
approaches more nearly to the logarithmic type. Both curves are

considered to be explicable on the assumption that the individual

spores differ in their resistance to phenol and that if the number
showing each grade of resistance be plotted, the resulting curve
approaches a normal frequency curve.

MoRSTATT (H.). Znr Ansbildnng ftir den Pflansenschntsdienst.
[Training for the Plant Protection Service.]— Zeitschr. fur
rjiaiizenkr., xxxi, 3-4, pp. 89-94. 1921.

The author considers that plant pathology should be regarded as
a specialized and independent branch of applied biology, and that
the present controversy whether plant protection should enter
within the scope of applied botany or of applied zoology, alone,

is fruitless, since both these sciences are but sulwiiHary branches in

the training of men for the plant protection service.

The word ' phytopathology ' has lost much of its original meaning
(pathological anatomy and pbysiolc^y of plants) ; in CJerman}-, for

instance, it is understood as the study of plant disea.ses in the
widest sense, while in America it covers chiefly the .stmly of
{>lant diseases caused by vegetable organisms, especially fungi and
lacteria.

Plant pathology has iUHl«i)<;one tliree maiikeJ phases off devdlop-
nient in recent times. It staited with the inwsi^gBiioB off phwl
pests—ffongi. bactena^ and inBrdfas; tbe neict step ^ii m̂mimMmA m
endeavoniB to dwck aoch pntas chadfy 2^- mmst^ *e£ dKHiDsfl |n&-
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parations ; and lastly arose the question of plant hygiene in con-
trast with purely therapeutical methods. From this followed a
number of new points of view and tendencies, such as, for instance,

the study of the influence of weather, soil, and other environmental
factors on the spread of epidemics ; transportation and importation
of pathogenic agents and of their carriers ; the question of suscep-

tibDity and resistance of varieties, which led in practice to the

cultivation of immune varieties ; the problem of virulence in

pathogenic organisms; lastly, the so-called biological control of

disease. Such preventive measures as improved cultivation, pruning,

manuring, rotation of crops, as well as quarantine and the disinfec-

tion of seeds, are to be regarded as falling within the scope of pure
hygiene.

These considerations lead to the conclusion that a ' phytopatho-
logist ' must be also a hygienist, thaj; is, he must be fully conversant
with all sides of the question (including cultivation methods) in

order to be able, when investigating diseases and pests, to grasp the

combined action of the various causative factors and to judge their

individual bearing on the disease. His specialization in the aetio-

logy of diseases due to fungi, bacteria, insects, &c., or in questions

appertaining to cultivation, use of chemicals, and the like, should

come only in the second place It is a fact well known to all

persons dealing in practice with pi at protection problems that one-

sided control measures against piant pests are not sufficient, and
that it is necessary to investigate the whole ecology of the culti-

vated plant in order to find the most appropriate point from which
the disease can be controlled. It must be remembered, too, that

there are non-parasitic diseases, as well as diseases for which the

pathogenic agent is still unknown, or in which the part played by
the latter is but small in comparison with other circumstances

which prepare the ground for it ; and this is true not only of

fungi and bacteria, but also of a whole series of insects.

There is a close parallel between the practical plant pathologist

and the general practitioner in medicine. The former must be in

a position to diagnose on the spot the symptoms of a disease or

attack of a pest and to give prompt advice. This does not exclude
in the least, any more than in human medicine, the necessity for

having trained speciahsts for dealing with particular cases. In
this respect the author points out a defect in the available literature

intended to give practical help to cultivators, namely its division

into zoological and botanical publications ; and he asks what use to

a horticulturalist is a book dealing, for instance, with the cabbage
root weevil and not with clubroot. There is a great difference

between writing a handbook for the pathologist and compiling

pi^actical advice for farmers ; in the former case specialization is

quite correct, but in the latter it is hardly admissible.

The fact should therefore be recognized that it is not sufficient to

be a specialist (mycologist, entomologist, or other) in oixler to be fit

for the pleint protection service. The training for this service, if it

is to give the practical results which are aimed at, must be of a
general nature, so that the subject may be viewed in all its bearings
from a central standpoint and not from the outside point of view
of the botanist or zoologist or other specialist.
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Boyle (C.)- Infection by Sderotinia libertiana.

—

Ann. of Botany,
XXXV, pp. 837-347, 1 pi, 1921.

The conclusions arrived at by the author may be summarized as

follows:

Investigations into the early stages of infection of bean leaves

{Phaaeohis coccineus and Viciu, faha) have shown that the hyphae
of the ordinary mycelium and also the appressoria growing in

turnip-juice are surrounded by a mucilaginous sheath, which can
be easily demonstrated by mounting a piece of actively growing
mycelium in Indian ink or by a short staining in dilute aqueous
gentian-violet and mounting in water. This sheath cannot always
be demonstrated in the case of aerial hyphae. When a hyphal tip is

brought into contact with any resistant material, e.g. a cover-slip

or the surface of the host, there is a modification in the staining

reaction of the wall of the tip. This modification extends a short

distance behind the point of contact, and in the case of appressoria

it is very pronounced. An ' infection hypha ' arises from the tip

of each hypha in contact with the host plant or a glass surface, and
in the former case this penetrates the host under suitable conditions.

The point of origin of this infection hypha is early visible as a
thinning of the hyphal wall, simulating a germ-pore. The infection

hypha is very narrow, and has a normal unmodified wall. At the

point of contact with this hypha the cuticle may be much indented
as a result of pressure.

The invading hyphae appear to l>e fixed to the cuticle by means
of the mucilaginous sheath. At this stage there is no evidence of

the softening or solution of the cuticle or sub-cuticular layers of

the host, and the i-upture of the cuticle by the infection hypha
seems to be due to mechanical action only. As soon as this process

has taken place, the subcuticular tissue is rapidly disorganized, but

even at a late stage the cuticle undergoes no chemical change.

Under similar conditions the penetration of the host may occur

with or Mrithout the formation of appressoria. Thus the method of

hyphal ' mass infection * adopted by Sclerotinia libertiana is physio-

logically similar to infection by Botrytis cinereu and Colletotrlchurn

lindemuthianum as described in the earlier * Studies'.

DUFB^OY (J.)> La tarannniasion d«s maladies des plantes par

oie biologique. [The transmission of plant diseases through

biolc^cal channels.]

—

Rev. gen. des Sciences, xxxii, 13, p. 3ti9,

1921.

There are few more important problems in pliytopatholog}- than

that of the transmission of disease by animals. Recent researches

have facilitated the classification of the means of transmission,

which may be enumerated as follows : (1) Insects, by wounding
the host, prepare the way for parasites which are incapable of

penetrating the sound epidermis. (2) Insects transport the parasite

on their teguments and deposit it on lesions, or on the natural

channels of penetration. (3) The pathogenic germs, ingested by
animals, are deposited on the host after passing through the ali-

mentary canal ; thus birds are responsible for the rapid dissemina-

tion of Mlcroaphaera mors-uvae on gooseberries in France and of

Eiidothia iXLtasiiica in the chestnut-forests of America, while
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s<iuirrels have l)een proved to communicate Peridtrvnum to the

pines which they gnaw ; in the soil nematodes, mites, and cock-

chafer larvae disseminate spores and bacteria. (4) Parasitic forms.

accumulating in the alimentary canal, multiply, and remain there

during a part of their life-cycle. Thus the Coleoptera, Dlahroticu

rittiita and D. dnodecimpytTictata, harbour in their alimentary canal

during the winter Bcut. tracheiphilus . these 'germ-carriers' inocu-

late with wilt the Cucurbitaceae which they attack in the spring.

Still more intimate is the connexion between Bact. Savavtanoi and
the oiive-tly (Petri, 1909).

The transmission by insects of infectiou-s mottling diseases

(chlorosis, mosaic, leaf-curl) of potatoes, and probablj" of wild plants

such as |)eppermint, renders the preservation of uninfected varieties

extremely difficult. Tlie wild plants or the insects themselves act

as a receptal>le for the virus, and ensure its hibernation.

Sonif'times insects become the prey of the fungi which they have
transported : thu-', Beovveria soil-saprophytes become entomo-
pliytes. followin^^ Bostrichid beetles into their galleries, while
laltoultieniales of the LCenus Rlckia appear to be disseminated on
(.'ul' optera and ants by symbiotic or pai-asitic Acarians.

Sometimes also the carrying insect lives in association with the

transp<jrted parasite : Mangin and Viala have sho\\Ti how a cochineal

(Da< tylopius vltis) associates on the roots of the vine with a fungus
(BoTnet'i an Iritis), in ortler to l)e able to survive in very dry coun-
tries, such as Palestine. Very often, however, the insect carries

fun^^i and bacteria merel}' accidentally, but with disastrous effects

on cultivation.

Marchal ha.s succeeded in curing epidemics of Exobasuliurn azaleae

on ;^a-eenhouse azaleas by the suppression, with tobacco fumigations,

of the white fly [Aleurodea va/Myrani's), which transported the

spores to the buds. This example should prove useful in stimulating

efforts to destroy germ-carriers, which the author considers to be
one of tiie principal methods of comVjating plant-diseases.

HoTTES (C. F.). A Constant Hiunidity Case.—Abs. in Bhytojxith.,

xi, 1, p. 51, 1921.

The apparatus to maintain aconstant humidity within a variation

+ 1 per cent, consists of a plant chamber 20 x 20 x 20 in. constructed

of wood with the top and sides of three thicknesses of glass to give

two dead air spaces for insulation. The case is furnished with the

Johnson Service Co. humidostat and thermostat. The case sits on
an accurately fitted base three inches in height, through which the

supply pipes for the moist and dry air, respectively, pass into the

case. The heating elements for the maintenance of a uniform
temperature are attached to this base. Between this shallow base

and another, ten inches in height, is a perforated ' transite * plate

through which the shoots are passed into the plant chamber. The
roots, in soil or nutrient solution' may be placed under conditions

like or unlike those of the shoot, through independent regulation

of the temperature, &c., of this lower base. The humidity is con-

trolled by the humidostat making contact, now with one, then with
the other terminal of an electro-magnetic valve (Johnson Service

Co., old style) that will shift the flow of compressed air (20 lb.)
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throt^h the humidifying or the drying apparatus respectively.

The humidifier consists of a ten-litre aspirator bottle furnished

with an inlet tube tipped with De Vilbiss atomizer No. 28, and
partly immersed in disbilled water. The air from the valve, pcissing

through the atomizer, forms a fine spray, and thus becomes rapidly

charged with moisture, especially it the water is slightly heated.

The air leaves the aspirator bottle through a condenser head, and
is delivered to the plant chamber by a connecting tube. The
drying apparatus consists of a series of calcium chloride towers or

a sulphuric acid atomizer (glass) for drying. The regulation is

very simple, and the range oi the instrument is from 20 to 95 per
cent, relative humidity. When adjusted for medium humidity and
without plants in the chamber, the change from moist to dry air

and the reverse occurs at intervals of about three minutes. With
plants in the chamber the interval on the dry air is lengthened.

Pantanelli (K). Sol rapporti fra nutrisioiie e recettivita per la

mggine. [The relation between nutrition and susceptibility

to rust.]—iJiv. di PatoL Veg., xi, 3-4, pp. 36-64, 1921.

After a summary of the work of previous investigators on the

relation between nutrition and the attack of rust fungi, the author
describes three years' experiments (pot and water-cultures) directed

to ascertain the factors favouring susceptibility to rust in wheat,

oats, maize, and beans inoculated with Pvxicinia glumarum tritici,

P. corcnuita, P. sorghi, and Uromyees fahae respectively. In the

main experiments ten series of cultures were undertaken, the

nutrient solutions being given as follows :—(1) Tap-water. (2) So-

dium nitrate. 3. Ammonium carbonate. 4. Potassium bicarbonate.

5. Potassium nitrate. 6. Monopotassium phosphate. 7. Magnesium
sulphate. 8. Sodium sulphate. 9. Sodium nitrate with mono-
potassium phosphate. 10. Sodium nitrate with monopotassium
phosphate and magnesium sulphate. There were also several

subsidiary series of water-cultures.

In the first series, lack of nutrition reduced susceptibility in the

cereals, ultimately rendering them immune. With beans, on the

other hand, it allowed a severe attack in the water-cultures, though
not in the pots with sand. In the series with sulphate of magnesium
and of sodium respectively, although in these the primary nutrient

elements were absent, severe infection also occurred.

Sodium nitrate augmented susceptibility strongly in the cereals
;

in maize the cultures with only this salt were always the worst

attacked. This cannot be attributed merely to the excess of

nitrogen, as the series with ammonium carbonate in equivalent

doses of nitrogen remained practically immune. Beans maintained

immunity both with sodium nitrate and anmionium carbonate given

alone. A subsidiary experiment showed that when ammonium
salts were added to sodium nitrate the attack was severe, this

being true even with beans. The addition of nitric acid to other

nutrient salts from which nitrogen was eliminated increased

susceptibility in the cereals, but not with beans. The observations

suggested that a rapid absorption of nitrogen increased suscepti-

bility.

Potassium bicarbonate increased resistance in the cereals but

1
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diminished it in the beans. Potassium nitrate increased suscepti-

bility in cereals and beans.

Phosphoric acid given alone slightly increased susceptibility.

Combined with potassium the action was contradictory, oats and
beans remaining immune, while wheat was lightly attackeil and
maize was attacked in the same degree as the control. Added to

sodium nitrate, the phosphate did not limit the favourable action of

the former to rusts, and with ammonium there was a great increase

in susceptibility, even in the case of beans.

Meignesium sulphate given alone increased susceptibility, but the

effect was not cumulative when nitrate was added in series 10.

The high concentration of the substratum, however, must be taken
into account in the latter case.

Sodium sulphate also slightly augmented susceptibility, which
suggests that the high degree of susceptibility observed in the

sodium nitrate series was partly due to the action of the sodium.

Judging by these results, it appears probable that a plentiful

supply of nitrogen increases susceptibility, that potassium exerts

contradictory effects, that phosphoric acid is slightly favourable to

rust, and that poor nutrition increases resistance. In the water-
cultures tests were made which showed that the absolute elimina-

tion of particular elements such as nitrogen, phosphorus, potassium,

or magnesium, while supplying in each case a normal quantity of

the others, increased resistance. But the elimination of chlorine

and sulphur from an otherwise complete nutrient solution results

in a degree of susceptibility similar to that induced by a good
nitrogen-phosphatic nutrition.

A fact regularly observed was that the rusts preferi'ed the plants

with the most rapid growth. Rapidity of growth must, however,
be distinguished from increase in dry weight, for while nitrate of

soda induces rapid growth, it gives ultimately, in cultures such as

these, a less prosperous development than ammonium carbonate in

the young plants. In the former case the attack was severe, in

the latter the plants remained almost immune.
The root-system did not develop in proportion to the aerial

parts ; the more luxuriant the growth of the stems, the less was
(comparatively) the weight of the roots. Whereas in maize and
wheat no correlation was apparent between susceptibility and the
ratio of the roots to the stems, in oats and beans the connexion
was evident. In the case of the two latter crops, the greater the
development of the roots in respect to that of the stem the more
severe was the infection. The observations suggested that this

depends more on the activity of the absorption than on the size of

the absorptive system. It was also observed that infection was
very severe in cases where much water was absorbed by the plant
in proportion to the weight of its absorptive system during the
period immediatelj' preceding inoculation. This indicates that a
diminution of the absorptive activity of the roots tends to lessen the
susceptibility of the leaves, quite independently of their respective

development. The behaviour of the series with double or triple

formulas, in which the concentration of the nutrient solution was
higher than when the salts were given alone, supports this view.
In these series the higher concentration induced a relatively lesser
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absorption of water, and the susceptibility was not so great as

might be expected when sodium nitrate and magnesium sulphate

were combined,

The effect of the varying degrees of acidity and alkalinity in the

nutrient solutions was examined. The relative absorption of water

in regard to the extent of the absorptive system was promoted by

a neutral or slightly acid reaction, and decreased by an alkaline or

strongly acid one. Susceptibility to rust did not fluctuate in the

same way, though a marked acidity of the nutrient solution,

sufficient to impede the absorption of water, always promoted im-

munity. Slight acidity increased immunity when the acids wen-

of such a nature as to favour synthetic processes in the plant

(phosphoric and sulphuric acids), but induced susce})tibility when
the acids interfered with the synthesis of the albumins and more
complex carbohydrates (nitric and hydrochloric acids).

Alkalinity of the nutrient solution, if not too marked, increased

susceptibility because the synthetic processes were impeded (sodium

nitrate, sodium sulphate, potassium and sodium carbonates), but

when sufficiently pronounced to produce injurious effects on the

plant, immunity was induced (higher concentration oi sodium ami

potassium carbonates, ammonium carbonate).

While an indirect relation must be recognizeil between suscepti-

bility to rust and reaction of the nutrient solution, the results are

not entirely due to the effects of this reaction on the activity of the

roots. Modifications in the internal metabolism, as discussed below.

are evidently involved.

Analyses were made at the moment of inoculation of some of the

plants in each series* No correlation was established between the

water-content of the leaves and susceptibility. So also it was not

possible to find any relation between the density of the aqueous

extract of the leaves and susceptibility. The molecular concentra-

tion of the extract, determined by the cryoscopic method, appeared

to have no regular bearing on the rust attack. But by comparing
the mineral components (ash) with the density and the molecular

concentration of the extract an important relation was found,

namely, that the richer the sap in organic substances and mineral

salts, the greater was the susceptibility to rust. The reaction of

the nutrient solution surrounding the roots affects this relation

;

weak external acidity promotes the absorption of water as com-
pared with salts, while alkalinity or high acidity decreases the

absorption of water and allows of the relatively greater penetration

of salts. In the former case, the cellular sap being deficient in

salts, the plant shows less susceptibility.

The work of Comes has revived the discussion as to the role of

acids and sugar in the determination of resistance and susceptibility

respectively. In the foregoing experiments it was found that in

the cultures with potassium phosphate the sap contained slightly

more free acids. No definite relation was established in regard to

free acids in the other cultures, although their degree of suscepti-

bility varied. It is pointed out, however, that the greater part of

the vegetable acids of the sap are present in a combined form, and
when these were determined it was found that the more susceptible

plants (e. g. those grown in solutions of sodium or potassium nitrate)
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DOOLITTLE (S. P.)- The relation of wild host plants to the over-

wintering of Cucurbit Mosaic.—Abs. in Phytopath., xi, 1 , p. 47,

1921.

Mosaic was transmitted from cucumber to Asdepias syrica, Cap-

i<icum aiinuuTti, and Martynia louisiania, and from these plants to

cucumber. The wild cucumber (Micrampelis lohata) is, however,

most important in the over-wintering of cucumber mosaic. The
disease is transmitted through the seed of the wild cucumber.
Eradication of this plant and the milkweed may be of value in

controlling mosaic.

DooLiTTLE (S. P.). Influence of temperature on the development
of Mosaic diseases.—Abs. in Phylopath., xi, 1, p. 46, 1921.

Higher sc il and air temperatures were found to favour the develop-

ment of cucumber mosaic. Inoculations at a soil temperature of

18° C, when the air temperature was about 20° C, gave a few
cases, but none when the air temperature was below 20° C. Be-

tween 22° and 27° C. soil temperature the percentage of infection

did not vary, but the incubation period was longer at an air tem-
perature of 18° than at 30° C. With soil temperatures from 27° to

30° C, regardless of air temperature (from 18° to 30° C), incubation

was shortened and the percentage of infection increased. Field

observations on aster yellows strengthen these conclusions.

Crawford (R. F.). Over-wintering of Mosaic on species of Phy-
salis.—Abs. in Fhytopath., xi, 1, p. 47, 1921.

Tomato mosaic was transferred to Solanum dulcamara, S. nlgrwni,

Fhysaiis lougifolia, .Mcaadra phynaloidef, and Datura stramo iiium.

Phyballs lougifolia . a perennial weed which may carry the mosaic

of cultivated Solanaceae over winter.

Melin (E.). Tiber die Mykorrhizenpilze von Finns silvestris L.
und Ficea abies (L.) Earst. (Vorlaufige Mitteilung). [The
Mycorrhiza Fungi of Pinut< silvestris L. and Ficea abies (L.)

Karst. (Preliminary Note).]

—

Svensk Botan. Tidskr., xv, 2-4,

pp. 192-203, 9 figs., 1921.

For some years the author has been occupied with the study of

the ectotropic mycorrhiza of Swedish forest trees, the first results of

his investigations having been published in Akad. Avh. (Uppsala)

in 1917. After having satisfied himself of the vital importance in

certain types of soil of mycorrhiza formation, his next object was to

isolate the fungi concerned. So far three distinct, genuine mycor-
rliizal fungi have been isolated from the pine, and one from the fir.

The occurrence of clamp-connexions on the hyphae in all cases

refers these fungi to the Hymenomycetes. No fructifications were
formed, but in certain conditions the hyphae develop terminal or
intercalary swellings, as is also the case with the fungi of the
Calluiia mycorrhiza. Growth in pure cultures is usually very slow.

For the present, the fungi isolated in these experiments are termed
Mycelium radicis silvedris (from Pinus sylvestris) and M. r. abietis

(from Picea abies).

Mycelium radicis silvestris. The three forms isolated (a, /3, y)
exhibit such striking morphological and physiological differences
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that they must probably be rej^arded as distinct species. It is

uncertain, even, whether they all belong to the same genus. M. r.

sUvedris (a) was isolated from mycorrhiza of the nodule type. On
nutrient gelatine the aerial mycelium is usually thick, resembling
cotton-wool, white, or with a faint tinge of yellow or pink. The
hyphae frequently branch at the same height on either side, giving

a characteristic appearance recalling a Ijranched candlestick. The
aerial hyphae are very thickly covered with elongated nodules of

an excreted substance, which give them a papillose appearance.

Clamp-connexions only occur occasionally in very old cultures.

A brownish colouring matter is usually excreted. M. r. silvedris (/3)

was isolated from mycorrhiza of the forked type. On nutrient

gelatine the aerial mycelium is usually white and fleecy, and con-

sists of very slender hyphae (about 2 to 2-5 // in diameter). Clamp-
connexions are very frequent. Mycelial strands composed of inter-

twined hyphae are absent. A yellowish-brown colouring matter is

excreted. M. r. silvestris (y) was isolated from mycorrhiza of the

same type as the last. Growth takes place chiefly on and under
the surface of the substratum, only a sparse light-grey to grey-

brown aerial mycelium being formed. In many cases even tliis is

absent. A dark brown or olive-green colouring matter is yeneraily

formed, sometimes in such a way that the dark-brown colonies are

surrounded by an olive-green areola. On the whole, the hyphae
are thicker than in the last (about 3 to 3-5

fj.).
The clamp-con-

nexions are well developed. Mycelial strands composed of 2 to 10

intertwined hyphae are frequent.

M. r. ahiet'iK. So far only one mycorrhizal fungus of Ficea ohte>i

has been isolated. Growth is mainly on and under the surface of

the substratum, with rather sparse, greyish, aerial hyphae, which
are sometimes altogether absent. The colouring matter and hypliae

resemble those of M. r. silvestris (y), and possibly these two forms
belong to the same species.

Another fungus has been almost constantly isolated by the

author Irom older mycorrhiza, as also from the young tap-roots of

pines and firs. This fungus does not belong to the genuine mj'cor-

rhizal fungi, being morphologically and physiologically distinct

from them. It has been provisional!}^ named Mycelium radicis

atroi'irens, and may be described as follows : Compact, generally

greyish mycelium composed of slender hyphae without clamp-con-
nexions. Strands of 2 to 10 intertwined hyphae frequent. Growth
much more rapid than that of the genuine mycorrhizal fungi. A
dark olive-green colouring matter is formed. Conidia were not
developed.

Inoculations were carried out on sterile seedling plants with the

above-mentioned fungi, non-inoculated plants being grown simul-

taneously in pure cultures. The results were as follows:— (1 ) M. r.

silvestris (a, /?, and y) and M. r. abietls, which develop very slowly
on plates in pure culture, exhibit a more active rate of growth in

association with the seedlings, and all form ectotropic mycorrhiza.
Infection takes place more rapidly in sand than in humus cultures,

probably because the hyphae are better developed in the former.

At first the hyphae grow intracellularly in the outer cortical cells,

where they form pseudoparenchymatous aggregations. The
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' Hartig's braidwork ' and hyphal coating are not developed till

later. External infection occurs through the root-hairs, or, in their

absence, through the epidermal cells. The roots of uninoculated

plants resemble those of non-mycotropic plants ; there is no marked
diffei-ence between short and long roots, and the root-hairs are well

developed. The seeds of Pinus silveatris and Picea abies can
germinate without the co-operation of the fungi. They also

develop very well in pure culture, given a supply of nitrogen in an
assimilable form. M. r. atrovirens forms no ectotropic mycorrhiza.

The plants are attacked parasitically, the fungus penetrating the

lateral roots and living exclusively within the cells. Root-hairs

are not formed. Starting from the lateral roots, the fungus per-

meates the entire root-system and also penetrates the aerial portions

of the stem as far as the needles. The inoculated plants die after

a few months. The shortened lateral roots strikingly resemble the

pseudomycorrhiza described by the author in 1917, and there is no
doubt that this fungus also produces pseudomycorrhiza in nature.

Several writers have expressed the opinion that the mycorrhiza
fungi are disseminated by means of the seed, but the author's

investigations do not confirm this view. The seeds of old cones are

frequently infected by various other fungi, which flourish on the
surface of the testa after penetrating the dead scale-cells. The
endosperm, like the embryo, is always sterile, so that the seeds can
easily be disinfected without producing any ill-effects on germination.
Thus the mycorrhizal frmgi must grow in the soil, whence they

attack the roots. It is obvious that such fungi must be very wide-
spread in soils with a high admixture of humus, since it is here
that the mycorrhiza of conifers constantly occur. Probably the

number of species capable of forming mycorrhiza is very limited,

and the fungi involved are most likely biologically related. This
view is supported by the fact that M. r. aUvestris (a) and ()3) have
been isolated by the author both in Holland and Sweden. They
develop very slowly on plates, the greatest activity being shown
by M. r. silvestris (a), and appear to have adapted themselves in

a remarkable degree to symbiotic conditions. In all probability

they also develop very slowly in the soil when not in association

with conifer roots.

On the whole, organic compounds appear to be superior to in-

organic as a source of nitrogen. Thus M. r. silvestris (a) develops
best on nucleic acid, M. r. silvestris (y) and M. r. abietis on am-
monium citrate. Assimilation of atmospheric nitrogen does not
occur in pure culture. The fact that nucleic acid constitutes a suit-

able source of nitrogen for M. r. silvestrits (a) is of great interest,

as it has been isolated from humus by Schreiner and Skinner.
This suggests that at any rate certain mycorrhizal fungi are able to

assimilate complicated organic nitrogenous compounds from the
soil, and to supply the trees with nitrogen in some form. Further
experiments on these lines will be undertaken. There is also a
possibility that some of the fungi in question can fix the atmo-
spheric nitrogen, for though assimilation of free nitrogen has not
been observed in pure culture, it may take place in the symbiotic
condition.

In any case, the probable significance of the mycorrhizal fungi
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lies in their transmission of nitrogen to the trees. Pine seedlings

flourish in pure cultures when supplied with nitrogen in an
assimilable form, e. g. sal ammoniac or nitrate.

These fungi do not seem to thrive equally on all natural types of

humus. Culture experiments show that mould extracts tend to

arrest considerably their development. This would explain the

poor development of the mycorrhiza of conifers in mould soils

(' Mullboden '). In acid types of humus their development is some-
times good, sometimes poor, and the author proposes to follow up
this line of investigation.

Law of May 6, 1921, concerning the export and import of Pota-
toes from and to Denmark with orders and regulations of

September 13 and October 20, 1921, and regulations of

October 18, 1921, concerning a Plant Inspection Service.

Abbreviated Translation authorized by the Danish Minister of

Agriculture, 12 pp., Danish Legation, London, 1921.

The orders concerning the export and import of potatoes of

September 13, 1921, came into force on October 1 last. All con-

signments of potatoes for export must be accompanied by a certifi-

cate issued by the ' Committee for examining the commercial
quality of potatoes for export ', stating that inspection has taken
place according to the regulations, and that the consignment has

been found fit for export. At least ten days before the inspection,

the exporter must notify the committee stating his name and
address, name and address of the consignee, name of country of

destination, time and place of inspection, number and marks of

bags (or number of tons and railway trucks if not bagged), and
name of variety.

If the country of destination requires the potatoes to be certifieil

as to freedom from certain diseases, the consignment must also be

accompanied by a certificate issued by the ' Connnittee on contagious

diseases of plants ' stating that inspection has taken place according

to the regulations, no case of wart disease (Synchytrium eruiohiotl-

cwni) has been found in the part of the country where the potatoes

in question were grown, the potatoes are free from wart disease,

other injurious diseases of potatoes, or destructive insects, and the

consignment i§ packed in new bags, boxes, barrels, or other receptacles.

This committee must be notified in the same way as the committee
on quality and receive the following additional details : quantity

of potatoes from each grower, with name and address of growers,

and the number of permits to import if such permit be required in

the country of destination. Notice to the health inspection com-
mittee is counted to serve also as notice to the committee on
quality.

By an additional order of October 20, the export of potatoes not
for food but for industrial purposes may take place without an
examination of their commercial quality, but the consignment must
be accompanied by a certificate from the above-mentioned committee
to that effect.

In the health inspection of the potatoes only those grown in

Denmark are to be inspected. At least 5 per cent, of the bags

must be examined, the potatoes being turned out and examined
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one by one. The inspectors are required tx) see that the consign-

ment is derived from districts where no wart disease has been
found, that certain diseases (at present wart disease) do not exist

in the slightest degree, that the potatoes show a satisfactory state

of health, that damage by cutting, frost, potato blight {Phytophthora

infestiois) and other decay {Fusaria, Bacillus phytophthorus or

other bacteria), and scurf is not present in more than 4 per cent, of

tlie potatoes examined (provided that the Chairman may prescribe

certain limits for special diseases), that the potatoes have been
packed in new bags, boxes, barrels, or other receptacles, and that

the exporters have fultilled in every respect the requirements of

the present regulations.

In the inspection for commercial quality the inspectors are

required to see that the consignment does not contain more than
2 per cent, of potatoes damaged by frost or rot {Phytophthora
liifestans, Fusaria, Bacillus phytophthorus or other bacteria), that

it does not contain more than 5 per cent, of tubers suffering from
scurf or damaged by cuts from implements or by larvae or birds,

that it does not contain more than 4 per cent, of potatoes with
shoots of more than 2 cm. in length, nor more than 4 per cent, of

soil, straw, &c., that the potatoes are not covered by soil or dirt, or
damp to such an extent that disease and damage to the tubers
cannot be seen, that the consignment does not contain more than
5 per cent, of potatoes of a variety differing in shape and colour

from that notified to the committee on commercial quality, and
that the potatoes are carefully sorted. Excessively large and
irregularly-shaped tubers must not be present. Unless otherwise
stipulated, potatoes sold to Great Britain and the United States

must have a diameter of at least 4-5 cm., and to other countries

a diameter of at least 3-5 cm., measured where the diameter of the
tuber is shortest. (This does not apply to new potatoes exported
before the end of August.) Potatoes for export to Great Britain

and the United States must be packed in bags of 51 and 75 kg.

respectively, unless otherwise stipulated. The total of the above-
named detractions from the quality must not exceed 6 per cent.

In the export of potatoes for industrial purposes without an ex-

amination, the exporter must prove before the committee that the
potatoes are sold for such purposes, by means of a declaration and
a statement from the purchasers abroad that they have bought the

consignment to be industrially treated in a factory. A permit for

import must be produced, if required by the country of destination.

As regards the import of potatoes the regulations provide that
potatoes may only be imported into Denmark on condition that
the consignment is accompanied by a certificate issued by a recog-
nized service of plant inspection in the country of origin, that the

potatoes are packed in new bags, boxes, barrels, or other receptacles,

sealed by the said service of plant inspection, and that the consign-
ment on arrival in Denmark is examined by the committee on
contagious diseases of plants, a certificate from which must be
handed to the customs, stating that the committee is of opinion
that the consignment is free from wart disease (Synchytriwni endo-
hiot'icvm), and fulfils in all respects the conditions for the import
of potatoes into Denmark specified in the regulations.
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The certiticate from abroad must be attached to the invoice, and
must be issued within a month before the shipment of potatoes

from the country of origin by a recognized service of plant inspec-

tion, and contain the names and addresses of consignor and con-

signee, and the name of the country and district of origin. The
certificate must state that the potatoes in the consignment have
been grown in a district free from wart disease, and are free from
wart disease, other injurious diseases and destructive insects, and
that the consignment is packed in new bags, boxes, barrels, or other

receptacles, sealed by the service of plant inspection. At least ten

days before the inspection in Denmark, the importer must notify

the above-named committee, stating the quantity of potatoes,

probable date of shipment, name and address of exporter, name of

country of origin, port of shipment, port or place of entry (Customs),

and name and address of receiver.

All expenses connected with the inspection must be paid to the

committee by the importer.

In inspecting the consignment the inspectors will be required to

see that the certificate from abroad is as prescribed
;
particularly

that certain injurious diseases (at present wart disease) are not

present even in the slightest degree. The potatoes generally must
show a satisfactory state of health ; damage by cutting, frost,

potato blight {Phytophthora infestaiia) or other decay {Fusariu,

Bacillus phytophthorus or other bacteria), and scurf not being

present in more than 4 per cent, of the potatoes examined (provided

that the Chairman may prescribe certain limits for special diseases).

The potatoes must have been packed in new bags, boxes, barrels,

or other receptacles, closed with the seal of the service of plant

inspection abroad. In general, inspectors must satisfy themselves

that the importers have fulfilled in every way the requirements of

the present regulations.

By regulations of October 18, 1921, a Plant Inspection Service

to control the health of live plants and parts of plants to be

exported from Denmark has been established under the control of

the committee on contagious diseases of plants appointed by the

Minister of Agriculture. These regulations extend the inspection

of plants, intended for export to countries requiring health certifi-

cates, to other plants than potatoes.

The regulations with regard to notice of intention to export and
particulars to be furnished to the committee are similar to those

laid down in the previous orders (which dealt only with potatoes).

It will be noticed that whereas the inspection of potatoes for

export and import is compulsory, that of other plants for export is

voluntary.

Only such live plants and parts of plants shall be inspected as,

according to a declaration in writing, have been produced in

Denmark or grown in Danish soil for not less than twelve months.
Inspection of consignments of plants shall take place only if they

are derived from plantations which, by an investigation during the

time of growth, have been found free from such destructive insects

and injurious diseases of plants as can be conveyed by means of

the plants. Notice of such investigation must be given to the

committee before July 1, and an inspection of consignments must
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be carried out immediately prior to export, the exporters arranging

to transport the consignments to the place of inspection. When
both the consignment and the plantations from which it is derived

have been found free from destructive insects and injurious diseases

of plants, the committee shall issue a certificate in the form pre-

scribed by the country of destination, and shall seal the packages
with lead seals.

EinfuhrkontroUe der Kartoffeln in Schwedeu und Dauemark
(Kartoffelkrebs). [Control of Potato-imports in Sweden and
Denmark (Wart disease).]

—

Nachrlchtenhlatt fiir den devbtachen

Pdameiischutzdienst, i, 6, pp. 55-56, 1921.

A Royal Decree issued on September 12, 1921, concerning the

import of potatoes into Sweden, came into force on October 1, 1921.

It is thereby enacted that the import of potatoes by land or sea

shall take place only under the following conditions:

1. That the potatoes are accompanied by a certificate of health,

issued by an official expert of the exporting country not longer

than thirty daj'^s before the date of export. The bona fides of this

expert must be attested by the Swedish Legation or a Swedish
consulate in the exporting country.

2. That the potatoes are dispatched in sacks, barrels, cases, or

other packing material.

The certificate of health shall contain the following particulars:

(a) Names and addresses of the sender and the addressee.

(b) Place of origin of the potatoes.

(c) A statement to the effect that the potatoes are free from
canker (wart disease).

((/) A statement to the effect that potato canker or wart disease

(Syncltytrium eudobiotLCiim) is not known to occur in the country
of origin, or that it has not been known for the last six years

before the issue of the certificate.

'(e) A statement that the packing material has not been used

before.

(/) The seal of the official issuing the certificate to be affixed to

the packing cases.

ig) A statement of the official position of the person issuing the

certificate.

[For the Danisli regulations see the last abstract.]

Dreciisler (C). Occurrence of Bhyncosporimn on Dactylis
glomerata and Bromus inermis.—Abs. in PJiytopath., xi, 1,

p. 42, 1921.

Rhyncos'imrhiin seialls (Oud.) Davis was found to be as abundant
on Bromuti Inermis a.s on rye and barley at Madison, Wisconsin, in

1920. It was also found on Dactylis glomerata, ]»ut less commonly.
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ChrISTOPH (H.). XTntersucliungen iiber die mykotrophen Verhalt-
nisse der Ericales und die Keimung von Firolaceen. [Re-

searches on the myeotrophic relations of the Ericales and the
germination of the Pirolaceae.]— Belhefte Bot. Centralhl.,

xxxviii, 2, pp. 115-157, 1 pi., 1921.

The mycorrhiza of Erica carnea and Callu act vulgaris a.re ^iaX^d

to be produced by soil fungi. Experiments with cuttings planted
out in flower-pots showed that in soil sterilized by heat the roots

remained perfectly sterile, while in ordinarj^ heath-soil rich in humus
the entire root-system was affected. Both sterilized and unsterilized

seeds of both genera gave plants whose roots remained entirely

free from mycorrhiza! fungi when grown in thoroughly sterilized

soil. Plants from unsterilized seeds grown in ordinary soil rapidly

exhibited the characteristic formation of mycorrhiza. Permanently
sterile plants of both Erica and Calluna can easily be cultivated,

and grow as vigorously as those provided with mycorrhiza, but when
the fungus is present it does not appear to exercise any harmful
effect. It is entirely absent from plants grown in dry soil without
humus. The fungus was isolated and grown on a medium con-
sisting of peat Avith an admixture of 10 per cent, of gelatine. It

forms a sterile mycelium, which is capable of producing the typical

fungous growth in the roots. Mycorrhiza are also found in many
other*members of the Ericaceae Avhen gi'own in humus-i-ich soils.

In the case of the Pirolaceae the fungus also comes from the soil.

Infection does not, however, occur by means of the penetration of

the external epidermal cell-walls, as in Erica and Calluna, but the
hyphae enter between the epidermal cells and form an intercellular

n)3'celium. The cells of the epidermis are only subsequently pene-
trated from within. The mycorrhiza of all the species of Pirola
examined are thought by the autlior to be produced by the same
fungus, the liyphae of which possess clamp-connexions.
An examination of the root-system of the Monotropoideae (a sub-

division of the Pirolaceae), showed that their subterraiiean vegeta-
tive organs are less extensive than those of Piiola. The fungus,
which is clearly a distinct species, without clamp-connexions, forms

F
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a rather loose fungous sheath from which numerous hyphae extend

into the substratum^ and presumably act as organs for the con-

veyance of nutriment. This is the only case in which there appears

to be any evident exchange of nutrition between the fungus and

the root. In the other cases the fungus is not considered to have

any part in supplying nutriment to the roots. It is a ' harmless

parasite '.

Ectotropic fungous development occurs only in those species of

Pirola whose subterranean system is divided into rhizomes and
roots, and then exclusively in soil with a rich humus content which
leads to an extensive ramification of the roots. The external

fungous growth arises from the intercellular mycelium only after

the epidermal cells are filled with hyphae, and it has no direct

connexion with the substratum. When the youngest lateral, or

feeding, roots are completely enveloped they cease to function and
die. The plant does not sutler, since it is able to substitute one of

the embryo roots situated on the rhizome. In the Ericaceae also

the ectotropic growth only develops in species which form a coral-

loid root-system in rich soil, and the fungus lives at the expense of

the epidermal cells in a similar fashion.

The seed of Pirola rotundifolia, the root-system of which shows
the most pronounced association with the fungus in certain locali-

ties, germinates independently of the fungus, and the same is pre-

sumably true of other allied species, since otherwise they could not

develop at all in dry soil where the fungi concerned are absent.

Further germination studies are in progress.

DUFRENOY (J.). Bacteries anaerobies et Gommose du Noyer.
[Anaerobic Bacteria and giimmosis of the W^alnut.]

—

Coinptes

rendus de la Soc. de Biol., Ixxxiv, 3, p. 132, 1921.

For some years walnut-trees of all ages in the Pyrenees and
\'icinity have been attacked by a disease resulting in the destruction

of entire groves. The first symptoms are a cracking and desiccation

of the cortex of the collar, and the decay of the roots, beginning at

the extremity, which is of a deep black colour. The cortex is easily

detachable. At the other end of the root-system, not yet blackened,

mycelial hyphae penetrate the fibres, stopping up the cells of the

medullary raj's and producing brown or greyish swellings (? arthro-

spores or conidia).

Sections through the collar or roots show numerous cells (dis-

persed in the cambium, the wood, or especially the pericycle, and
.sometimes grouped at the brown edges of the radical cankers), filled

with yellowish-brown gum. They are detached at the angles by
the solution of the middle lamella, while the membrane turns
brown. Fragments of gummy, unblackened roots, externally steri-

lized and then split, were placed on the surface of agar ^vith pepto-
nized glucose, or immersed in it. No cultures were obtained from
the parts exposed to the air, but colonies of grey bacteria developed
in. the depths of the agar, extending as far as the bottom of the
tubes. It is impossible to tell as yet whether these bacteria are
responsible for the death of the walnuts, or whether they are
secondary parasites penetrating by means of lesions such as frost

cankers.
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[The principal diseases of the Potato.]-Reprinted l^romLandtmannen, 34 pp., 1 1 figs ig^i
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Sb..irpe's Express, Eclipse. Harliiuser. Xinety-fold. and Midlothian

Early, but could be made %vitii President, Edgecote Purple, and
3Iyau's Ashleat'. The author has done so with the last two, but

the seedling-s were poor and were discarded.

lutennediates, SR or RS, should occur when crosses of resistant

and susceptible varieties are made. Crosses are impossible between
certain potato varieties because of lack of viable pollen, failure to

tiower. «Src.. but special treatment of the plants may sometimes in

p>art overcome these dithculties.

A discussion of expectations in case of dominance or of reces-

siveness of immunity is given, and some results published by Wilson
{Trans. Highlond Ayr. Soc, Scotland, 1916) are anah'sed. The
results are then given of some crosses made in 1915, the progeny
being grown at Ormskirk in 1919. Defiance (R) x Edgecote Purple

(S) gave three susceptible and one resistant seedlings ; Macpherson
(Six Defiance gave six seedlino's all S ; Defiance x Leinster Wonder
(R) gave five R seedlings; Macpher.son x Leinster Wonder gave
two R and one S seedlings. Solaitv.m edruense was found to be
immune. The evidence is considered to indicate the dominance of

susceptibility.

Melhus (I. E.) & Oilman (J. G.). Measuring certain variable

factors in Potato seed treatment experiments.—Phytopath.,

xi. 1. pp. 6-17. 19:21.

Formaldehyde or mercuric chloride solutions, as ordinarily used,

do not kill all the scab (Actinomyces scabies) or black scurf {Mhi-

Z'lctoaio. sola id) organisms on potato tubers. Cultures in the

laboratory may be made to forecast the etfect of treatment in the

field. Mercuric chloride may exert only an antiseptic, but not a
completely disinfecting action on sclerotia of Bhizoctouiu, in that

penetration of the poison is not sufficient to kill the hyphae in the

centre of the sclerotia. As a rule, when the laboratory data showed
a large percentage of viable sclerotia after treatment, the field

counts gave a high percentage of infected tubers from seed treated

in the same manner.
Since both these organisms may exist in the soil, a considerable

number of checks must be run in order to obviate so far as possible

misinterpretations from this variable factor.

KuwATSLKA (K.). Some studies on the Fsendomonas Pmni
E. r. Smith.—Annals Phytopath. Soc. Jajxin. i, 4, pp. 12-19,
19:21.

Tlie author carried out a series of inoculation experiments with
this organism on sixteen genera of Rosaceae, including the plum
and peach. Strains were isolated from various sources, including

the leaf, branch, and fruit of diseased peach and plum trees.

These strains were proved to cause not only shot-hole disease of

the leaf but also Ijlack spot of plum fruit. Infection occurred
v.'ith strains isolated from hibernated diseased branches in early

.-pririg, as well as from branches in the autumn and fruits in the

-uujmer. This suggests that the viability of the organism in the

infected tissue of a twig is not destroyed during the winter under
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field conditions, and such branches may serve as a source of infection

in the spring.

The plants previously recorded as hosts of Ps. pruai are the

apricot, nectarine, peach, plum, and Wragg cherry (Pruious cerasus

L.). All varieties of these plants are not, however, equally

attacked, the susceptibility and resistance to natural infection

varying according to the variety. From the results of his inocula-

tion experiments tlie author states that almost all species of Prv/iius,

wild and cultivated, are liable to attack. He obtained successful

infection on apricot, plum, peach, nectarine, Priinus aviwni (stem

only), P. huergeriaaa (stem only), P. crasaipefs, P. donarium subsp.

elegans var. glabra (stem only), P. japonica, P. niume, P. rnuiroe

var. miicrocarpa, P. riiitvie var. buiogo, and P. triflora. Sorbus
japonica was the only host outside the genus Primus that was
successfully inoculated. Excessive soil moisture seems to be an
important factor in increasing liability to infection, having much
more efiect than high atmospheric humidity. The author suggests

.that as leaf infection occurs through the stomata, soil moisture may
act by influencing the degree to which these are opened. Attention
to drainage is probably an important point in the treatment of the

disease.

TiSDALE (W. H.). Two Sclerotium diseases of Rice.—Jour a. Agric.

Res., xxi, 9, pp. 649-657, 5 pL, 1931.

Sclerotium rolfsii Sacc. Forms of this disease occur in

Louisiana on soy-bean, wheat, and tall oat grass {Arrhenatherurti

elatius L. (Beauv.)), as well a^ on rice, but although in culture the

organisms appear slightly different morphologicall}^ this difference

does not warrant their being classed as distinct species. An
apparently identical sclerotial disease of rice occurs in the Philip-

pines.

On rice it is not a vigorous parasite. It attacks germinating

seed and the roots of young seedlings in various stages of growth,

many having been found destroyed before emergence from the soil.

The fungus requires a free supply of air for its growth, and con-

sequently does more damage to seedlings when the soil is rather

dry. Its distribution is not known, but considerable losses may
result in localities where it occurs. Investigations carried out at

Crowley, La., showed that early sown rice seems more subject to

attack than that sown later, as the latter genninates more readily

and the plants grow more vigorously, thus giving the fungus le.'^s

chance to overcome them before the irrigation period. It has been

established that water checks the development of the fungus, and
unless plants attacked by it are too far gone they will usually

readily recover under irrigation. But the fungus is only checked,

not killed, by this treatment.

The decayed roots showed small, brown, spherical sclerotia, while

the typical, rather coarse, white mycelium was present on these

parts, and in the soil immediately suri'ounding them. The fungus
remains in the sclerotial stage during seasons that are unfavourable
to growth. Sclerotia, even under" adverse conditions, retain their

vitality for considerable periods, and kept dry the}' germinate
readily after nine months when placed in congenial surroundings.
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The mycelium -will live for a long time in the infected plant tissues,

aiid also in the soil where there is sufficient organic matter to

furnish food.

Dissemination maybe eftected bj'the sclerotia, M-hich float on the

surface of water like cork, and can easily be carried by the irriga-

tion flow. The fungus also grows vigorously as a saprophyte, and
may be carried on old straw or other plant material.

If the disease begins to develop, the field should be irrigated as

soon as possible. If the soil is known to be infected, it should be

irrigated sufliciently to wet it thoroughly at the time the seed is

germinating.
While the forms from soy-bean and tall oat grass did but little

damage to rice, it is suggested that adaptation accomplished through

more or less prolonged contact with the rice plant may render them
more parasitic.

Stem rot caused by Sclekotium okyzae Catt. This disease

was observed at Crowle}^ La., in 1919 and 1920, and has also been

met with in various other localities in the United States, while in

Italy it has been known for years, and several districts in India

and Japan have reported damage from it.

There are indications that the sclerotia float on the water, and
thus come in contact with the leaf-sheath—which is the first part

of the plant to be attacked—where they germinate and penetrate

the tissues, causing dark-brown areas. These lo>ver sheaths die

when submerged in the iriigation water, the fungus living more or

less as a saprophyte at first in the dead tissues, and finally attacking

the stems after the plants are older. Two or three nodes from the

base the stem appears darker, and the internode where the irriga-

tion water stands is almost completely destroyed, onh* the thin

epidermal layer remaining intact ; the stem at this point is often

completely collapsed so that the plants lodge readily. In the ca\dty

of the diseased portion of the stem and in the diseased tissues a

weft of fine white mycelium and numerous small, black, and rather

uniformly spherical, smooth-surfaced sclerotia are found. The
hyphae are 3 to 5 /z in diameter, septate, and profusely branched.

V>'hen the sclerotia are dry and mature they range in size from
2"20 to 270 jx in diameter, averaging about 250 [jl.

The most severe damage is caused at the time the vitality of the

stem is declining and the panicles are filling. The latter are poorly

filled and lic^ht. According to Shaw and Butler, in India the

diseased plants produce tillers, a condition which is not observed

to any great extent in Louisiana, but may be due to earlier attacks

by the fungus in India.

The means of dissemination are the same as for Sderotiiim

rolfs'.i, and survival takes place during the winter and other periods

unfavourable to gro^vth in the sclerotial stage.

Fetch (T.). The Diseases and Pests of the Hubber Tree. x +
278 pp., 6 col. pi. and 38 text-figs., London, Macmillan & Co.,

1921.

The present work is a revised and greatly enlarged version of the

section devoted to pathological problems in the author's well-known
book, The Fliysiology unci Diseases of Hevea brasiliensis, wliich

M
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appeared in 1911. Attention is dra\vn in the preface to the fact that

the future of plantation rubber is largely dependent on the effective

control of disease, and that the importance of this factor both in its

effects on cultivation and in its research aspect can hardly be
exaogerated.

The opening chapter deals Avith general sanitation, and empha-
sizes the necessity for a thorough clearance in new plantations of
jungle stumps and fallen timber, which are such a fruitful cause of
root disease. Thinning out in Ceylon is now taking place on a scale

which leaves about eighty to one hundred rubber trees to the acre,

and it is probable that ultimately the number will not exceed sixty.

Alternative methods of planting are considered at some length, the

author's conclusions being that the trees should be planted at the

distances at which they are intended to stand. This would obviate

the disadvantages of close planting, which leads to poor bark
renewal, diminished yield as the tree grows older, and greater

prevalence of disease, as well as the labour and expense of sub-

sequent thinning out, with the inevitable risk of root diseases

developing from the Hevea stumps and logs.

Great interest attaches to the question of intercrops and cover
plants, and the comparative merits are discussed of cacao, coffee,

and tea for the former, and Crotalaria striata, Tephrosia Candida,
Alhizzia moluccana, and the thorny dadap for the latter. From
the mycological standpoint, cacao is the worst possible intercrop

for rubber, of which it shares many of the diseases. Directions for

pruning, scraping, forking, tree surgery, and the protection of wounds
are included in this section.

Referring next to the six root diseases hitherto recorded (Fomes
lignosus, F. lamaoensis {Hynienochaete noxia), F. pseiido-ferreus,

Poria hypohruiinea,Ustulina zondta, and SpJiaerostilbe repens), the
author gives a detailed account of their causes and symptoms,
together with methods of treatment. He thinks that there is,

generally speaking, little hope of saving a tree attacked by a root

disease, and such operations as trenching are undertaken mainly to

prevent the spread of infection.

Writing in 1911, the author remarked that rubber was not subject

to any serious leaf disease. This would now, as he points out, be
a grave misstatement, two diseases having made their appear,ance

which threaten the entire future of the rubber industry. One of

these, Fiisiclddiurn macrosporiun {Meianopsarnriiopiiis ulei), is at

present confined to South America. The abnormal leaf-fall caused
by Phytophtk(/ra and associated with excessively heavy rainfall

occurs in India and Ceylon, and probably in Java also, and is the
most serious leaf disease of rubber as yet known in the East. A
less severe type of leaf-fall is caused in Ceylon by Gloeosporium
alhoruhrum. Both these last diseases are associated more or less

closel}^ with a fruit rot. The symptoms of other PhytopJdhora
diseases are described, and suggestions made for treatment. Pink
disease {Cctrticium salrnonkolor) and die-back {Botryodiplodia
theohromae) are also treated at length. Kretzschmaria micropus
Berk., a fungus that does not seem to have been recorded pre-

viously on Hevea, is described as a wound parasite of stems which
produces similar effects to the stem attacks of Ustidinct zoncda.
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A chapter is devoted to diseases of a physiological character

and other abnormalities, such as orlobular shoots, fasciations, cork

^varts, nodules, itc. Chiet among the non-parasitic diseases is

brown bast, due to some interference with the normal physiological

functions of the tree, or occurring in response to some condition

induced by tapping. It has not yet been found possible definitely

to correlate the incidence of brown bast with the frequency of

tapping, or the yield of the tree, or prolonged tapping on one
section. The percentage of disease, however, appears to be lower

iu Ceylon, where the alternate-daj' system of tapping is practised,

than in countries where daily tapping is in vogue.

In the section on prepared rubber, the causes and eftects of

spotting and flushing are discussed. With the introduction of

improved methods of drying, the occurrence of these discoloration

s

has been greatly reduced. The various types of spots and flushes

are described and their prevention discussed. The development of
' rust ', surface moulds, and tackiness is also dealt with, and it is

held that the question of the efl'ect of spraying with Bordeaux
mixture on the rubber prepared from treated trees requires further

investigation.

Insect pests are described, and the author concludes with a
chapter on miscellaneous preservatives aiid disinfectants, with
directions for their preparation. Iu discussing izal, a .20 per cent,

solution' is mentioned for bark treatment, and considered to be

unsafe, but this is much above the strength ordinarily used and
recommended by the makers, who state that 5 per cent, need never

be exceeded.

The book is illustrated with fine coloured plates and excellent

photographs, and a good bibliography and index are appended.

HoHNGAARD (J.). TTndersjzJgelser vedrjirende saasseds sortssegthed

og frilled for brand og stribesyge. 1917-20. Beretning fra

Statsfr^kontrolieu. [Investigations on the purity of strain

and freedom from smut and stripe disease of seed-grain. Re-

port of the Danish State Seed Testing Station.]

—

Tidsskrift

for Flanteaii, xxvii. 4, pp. 553-599, 8 figs., 1921. (English

summary.)

During the period under review the following samples were
tested: 482 of two-rowed barley, 71 of six-rowed barley, 317 of

oats, 17 of wheat, 2 of rye. In addition to laboratory tests for

purity, content of foreign seed, and rate and power of germination,

field tests (15,000 plants as indicator, 30,000 plants as guarantee,

sown at two experiment stations at two different season.s) were
carried out to determine the germinating power and the presence

of Pleospora grand nea and various smut.s, namely, UstUago nuda,
U. hordei, U. avenae, U. levis, U. tHtici, TiUetkt caries, and Urocystis

occulta. With the exception of Tystofte cross barley, most of the

barley samples were attacked by Pleos'pora gramlnea (0-1 to 480
per thousand), the Prentice strains and Karls barley being the

worst, while 122 of 499 samples (25-6 per cent.) showed a figure per

thou.sand in excess of that for which compensation is paid for

guaranteed seed samples. Svalof Gold and Abed Binder barley

were more affected with UstUago nvda than Prentice, which, how-
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ever, had more U. liordei. Both these smuts were much less preva-

lent than the stripe disease fungus. U. avenae was most severe on
Yellow Naesgaard, Svalof Victory, and Lyngby Heath oats : Svalof

Crown being the freest. The incidence of this disease varied between
0-1 and 61 per thousand. Wheat samples treated with coppt.^

sulphate or hot water were practically free from Tilletia caries.

Rands (R. D.). Brown Bast disease of plantation Rubber, its

cause and prevention.—Meded. Inst, voor Plantenziekten, 47,

57 pp., 5 pi., 1921.

Brown bast, which has only been recently recognized as a separate

and distinct disease of Hevea hrasUiensis though probably present

since the tree was introduced in the East, is an affection of the bark
of tapped trees, involving the 'discoloration of the inner bark and
the stoppage of the latex flow. The bark is not killed, however,
the diseased trees often being characterized by irregular over-

growths known as ' burrs '. The severity of the disease in the East
Indies and Federated Malay States has led to much investigation,

certain aspects of which have already been published by the writer

(Progress report on brown bast (read before the Rubber Growers'
Association), Nederl.-Iad. Rubber-tijdschrift, iv, pp. 157-158, 1919;
Bruine binnenbast en tapproeven, Alg. Landb. Weekblad XederL-
Indie, iii, pp. 1592-3, 1919 ; De bruine binnenbastziekte van Hevea
brasiliensis, Arch, voor de Rubbercult., iii, pp. 156-159, 1919).

Further histological and microchemical studies will shortly be
published [see next abstract].

Brown bast disease is generally easily recognized by a partial or

complete dryness of the tapping cut (i. e. stoppage of the latex

floAv), accompanied by a greyish to gTeenish-brown discoloration in

the middle and inner bark. In severe cases the discoloration may
at first be confined to narrow parallel lines following the rows of

latex vessels. Successive inspections at intervals of five to ten days
are necessary to detect the disease in the incipient stage, since the

symptoms may otherwise be confused with a normal unevenness of

flow which occurs during the dry season or at a period of leaf

change. The dryness of the cut is sometimes preceded by an
unusually large yield of thin latex with a low rubber content, or
there may be une\"enness of scrap on the cut resulting from unequal
duration of flow. This latter symptom may be regarded as a reliable

warning of the presence of the disease. Care must be taken not to

mistake a superficial brown or blue discoloration of the tapping cut

occurring in very wet weather for a symptom of brown bast, since

it is nothing more than a case of local wound response.

There may be no outward manifestation of the disease, even in

advanced cases, the bark remaining smooth and development pro-

ceeding normalh". A deep cut, however, will reveal lack of latex,

dryness, and discoloration. Mere pricking the bark is not a satis-

factory criterion, since there is normally a flow of latex from the

few healthy rows next to the cambium.
Other severe cases, however, pursue quite a different course, a

longitudinal cracking of the outer bark and exudation of latex

taking place after a few weeks or months. This condition is due
to the formation of woody nodules (the ' burrs ' referred to above)

f3
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in the diseased bark, which finally becomes too irregular to be of

auy further use for tapping.

Xo cases of brown bast on untapped trees are known to the
writer, though similar discoloration is reported on trees injured

by fire.

From the planter's point of view, brown bast is certainly the
most serious disease affecting the Para rubber tree. Loss through
decreased production is the chief item, though the expenditure on
inspection, ti'eatment, and thinning out is also heavy. The highest
producing trees are generally claimed to be the most susceptible.

In some plantations as many as 50 to 85 per cent, of the trees are
atfected, and the writer has seen 15,000 trees out of tapping on
account of brown bast in a Java estate. This represented an
average monthly loss in yield of 2,000 kg. of dry rubber, and it is

probably safe to estimate a financial loss of several million guilders

per annum from the 750,000 acres or more under rubber in the
Dutch East Indies.

The writer has found a proportion ranging from 0-3 to 85 per
cent, of brown bast in the forty odd plantations inspected by him
in Java and Sumatra. These variations are probably due to

differences in the tapping system, the amount and methods of

thinning, elevation, climate, and soil conditions. The Ceylon
method of tapping, i. e. one cut on one half the circumference every
other day, appears to be the most satisfactory as regards brown
bast disease, less than 3 per cent, of aff*ected trees being usually
found on estates where it was in use. The disease appears to be

particularly severe in the Federated Malay States, where daily

tapping has long been the rule. A general adoption of less drastic

methods is following upon the recognition of a connexion between
tapping and disease, and a corresponding improvement in the

condition of the trees may therefore be expected.

Diseased areas of bark in all stages were microscopically examined
for a possible causal organism. The yellowish gummy substance
described later was found in every case, occupying many of the

latex vessels and intercellular spaces. This suggested a bacterial

agency, but neither constancy of occurrence nor the results of

inoculations suggest that the organisms found can be the cause.

The protoplast of the latex vessel is apparently the only element
in ordinary diseased bark which actually dies. Endeavours were
made to transmit the infection from diseased to healthy trees,

freshly diseased bark being brought into contact with healthy
plants. The outcome of all these experiments under difierent con-

ditions was negative. These results lead to the conclusion that

brown bast is not caused by a parasite and is not a transmissible

disease. Similar negative results are reported by several earlier

investigators.

The diseased tissues contain a deposit of a yellowish gum-like
sTibstance, which impregnates the membranes, fills intercellular

spaces, and clogs the latex vessels. It is this substance which
causes the discoloration and cessation of latex flow referred to

above. It is apparently a positive secretion and not the result of

tissue disorganization. The latex itself is usually coagulated in

the afiected vessels, and the death of the vessel protoplast may
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cause the formation of an enclosing cambium and a woody burr in

the bark. A striking similarity was observed between brown bast

and the local discoloration occurring at the margin of ordinary

wounds in Hevea. They are closely related phenomena, and the

former appears to represent merely an accentuated type of wound
gum secretion. The chief factor in the causation of the disease

seems to be repeated withdrawal of the latex from the same tissues.

The disturbance thus set up causes a reaction of the drained tissues

by the secretion of gum which prevents further loss of latex.

There is a con.sideraV)le depletion of starch in the diseased cortex,

but not complete exhaustion.

Experiments undertaken with a view to determining the relation

between severe tapping and brown bast showed that a distinct

connexion existed. Three groups of fifty trees each, growing under
similar conditions, w^ere selected for comparative trials. Group A
was tapj)ed six times per diem, beginning at 6 a.m. and using two
cuts on one-third of the circumference at a height of one-half and
one metre. In less than a fortnight 40 per cent, of the trees

showed typical symptoms of brown bast; after one month there

were 58 per cent., and after two months 60 per cent. The trees of

Group B were tapped once a day at 6.30 a.m., also with two cuts.

After one month .^ per cent, of the trees were diseased, after six

weeks 4 per cent., and after two months 10 per cent. Group C,

which was only tapped for one month six times per diem, and with
one cut on one quarter of the circumference at a height of half a
metre, developed 2 per cent, of brown bast. In another series

daily tapping on an isolated area of the bark caused a high per-

centage of brown bast. Further experiments to test the effect of

disinfecting the cut showed that when the tapping was sufficiently

severe, disinfection did nob prevent a very high percentage of

brown bast developing. Both tapping experiments and histological

examination suggest that the response of the tissues is the result of

an irritation or stimulation connected with the loss of latex, rather

than of actual depletion or exhaustion of the reserve food, though
there may be a temporary depletion of some constituents of the

latex, e. g. the proteids.

Generally speaking, it appears that the same conditions which
promote rapidity of growth and vigour of the tree also increase

the tendency to brown bast. Trees growing on poor soil or exposed
dry ridges are believed to be less liable to the disease than those

in the adjacent rich and well-drained flats. In one case where
Hevea was planted at an altitude of 2,200 to 2,800 ft., there was
a progressive decrease in the amount of disease from 2,300 ft.

upwards, probably because of the unfavourable conditions for

growth.
Figures are also available showdng that the disease develops

more abundantly during the rainy season, which is also the time
of the highest yield.

The length of the tapping cut does not appear to exercise any
definite influence on the incidence of the disease, nor could any
correlation be discovered between the size of the tree and its

degree of liability to attack. No favourable influence from thinning
on the development of brown bast could be detected. On the other
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hand, in so far as thinning contril)Utes to givater vigour and a

higher latex yield, it may actually increase the pioportion of the

<lisea.se. Close planting and later removal of the most susceptible

trees should help, however, to reduce the uumhor of subsequent

cases.

As regards preventive measures, a moderate ."System of tapping

on alternate days on a single cut over half tbo circumference is

advocated.

Extensive comparative experiments have now been started to

ascertain which system will give the highest latex jdeld with a

minimum of brown bast. In the meantime the alternate-day

system has been favourably reported upon by se\'eral estate-owners,

and should be generally used.

For new plantings the vegetative otispring of high-\*ielding trees

which are also resistant to brown bast should Vte used. The selec-

tion of resistant individuals for propagation necessitates a test,

wliich consists of tapping the proposed raotlier-trees five or six

times per diem for two months, with two cuts on one-third of the

circumference. This severe tapping will soon produce disease in

the susceptible trees, and the remainder will serve as a source for

vegetative planting.

Diseased trees must be treated if the same surface is to be tapped
again witliin several years. Cures have been effected by each of

the three common methods, i. e. scraping, stripping, and light

scraping followed 1jy the application of hot tar. but it ha-s not yet

been determined which of these methods is the best. For protection

of the exposed tissues after scraping or .stripping, the A.V.R.O.S.
Experiment Station recommends coating with ordinary paraffin,

but the writer found the following mixture ir-ive the be.st results at

Buitenzorg : Lamp wax (melting-p)oint 40^ C), 50 percent. ; vaseline

(dark commercial, melting-point 38° C), 25 per cent. ; soft paraffin

(melting-point 55^ C), 25 percent. : solidifying point of the mixture,

43 to 44*^ C. The mixture can be applied with a wide thin-hair

bru.sh at a temperature of 50 to 70° C., or warmer with a garden
sprayer. For lower elevations the proportion of paraffin .should be
increased by 10 per cent, at least. The jipplication of hot tar

(Harmsen's method) is said to effect a throwing off of the diseased

tissues, through stimulation of cambial activity. In this method
the bark is simply scraped awaj' superficially and warm tar painted
on. Further experiments are necessary to test it fully, the results

hitherto having varied so much as to 1je ^inconclusive.

Rands (Pi. D.). Histological studies on the Brown Bast disease

of Plantation Rubber.—Meded. Inst, luor Plontenzielden, 49.

27 pp., 9 pi.. 1921.

Studies conducted by the writer during the la.st two years indi-

cate that this is a non-parasitic trouble cau<=ed by certain methods
of tapping. This conclu.sion is based on the results of work alrea<ly

published [see last abstract].

A .striking feature which is constantly noted in .sections of

diseased bark is the yellow, plastic, gum-like secretion present in

the latex ve.s.sels, and also filling and enlarging many of tin- inter-

cellular spaces of the soft cortical tissues. The discoloration of the
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tapping cut caused by tliis substance, in combination with the

absence of latex, offers the iiest and most certain means of identify-

ing tlie (b's'jasc. The ({Ucintity and the extent of theguminixi:: vaiy

gi'eatly with ilie individuality of the tree and are also dependent
on envirounientul conditions, which, indirectly, affect tlie vigour

and tlie phj'siological processes of the tree. Gum secretion is at its

maximum during the rainy season in the most vigorous trees, the

diseased bark colouring an intense brown, and showing a marked
tendency to develop burrs. New cases are less frequent during dry
weather or on ilefoliated trees, and the gumming, which in these

cases is mostly confined to the latex vessels, may not be sufficiently

abundant to cause appreciable browning of the cut even after latex

flow has ceased, but the subsequent developments of the disorder

may be equally serious.

The stoppage of the latex flow is due in the first place to the

gumming of the latex vessels for some distance below the cut. An
additional contributory factor is the coagulation of the latex itself,

which in normal bark only occurs in old vessels of the outer layers

that are much interrupted by stone tissue. Whether this coagula-

tion precedes, occurs simultaneously with, or follows the gum secre-

tion is difficult to determine, but in cei-tain cases where the gum
has been observed to flow into the latex, frequently surrounding
the nuclei and sometimes even forming a crude reticulum, gumming
appears to occur first. Lack of turgor in the diseased bark does

not explain the stoppage of the latex flow, as some rows or parts

of rows of normally acting vessels continue to flow for a consider-

able time after the remainder have ceased to function.

The gum-like substance in brown bast, which is first evident in

the form of clear yellow microscopic droplets on the inner walls of

the latex vessels and soon invades the latex, where it forms irregular

masses, is secreted into the latex vessels from most of the adjoining

parenchj-matous cells. Simultaneously or at a later stage inter-

cellular spaces filled with gum develop in the inner bark, usually in

the parenchyma next the latex rows. When gumming is severe

the resulting disturbance causes the death of the protoplast of the

latex vessels, and humification changes are probably responsible for

the dark cells in the centre of burrs, already referred to by earlier

workers. The necrotic latex vessels contained in these burrs pro-

bably form the original stimulus which induces a cambium to develop
in the adjacent cells and leads to the development of the burr.

Burrs do not, however, necessarily occur under plantation con-

ditions ; in a specific case, only 14 per cent, of the diseased trees

left untreated were found to show them. The majority of the
burrs appear to take their rise from near the cambium, where the

greater activity of the tissues favours their growth. If allowtni to

remain, they quickly connect up with the central woody cylinder
of the tree : hence their practical importance in spoiling the bark
for tapping.

The author has foiuid tliat ordinary wounds reaching the inner
bark give rise to changes which are surprisingly similar to the
.symptoms of brovrn bast, not only in the resulting discoloration,

but even, in one ease, in causing burr formation to commence.
Microscopic examination shows the typical yellowish intercellulai"
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secretion, ^vhich occasionalh^ is also found in the latex vessels.

Even the margins of tapping cuts on thoroughly healthy trees are

.•sometimes similarly affected. Evidently in these cases there is a

wound response, characterized by tlie secretion of wound gum of

tiie. tj'pe known to occur in a very wide range of plants. In
Hevea a temporary covering is first formed by the coagulation of

the exuded latex, followed rapidly by. the closing of the wound
through the formation of wound gum. A week or so later a cork
layer is generally found to have developed just behind the gummed
surface region, and is followed b}' stone tissue formation ; the

gummed layer is finally shed as a result, of further bark growth,
in the case of tapping cuts the formation of cork and stone tissues

is prevented by frequent reopening, and here it is generally the

coagulated latex which forms the protective covering. The con-

ditions responsible for this wound reaction on the tapping cut are

usually temporary, and the locally discoloured area disappears

gradually after a week or more of continuous tapping : should,

however, the discoloration persist and the areas showing absence
of latex flow enlarge, without apparent cause, a case of brown bast

may be suspected and the extent of the discoloration below the

cut should be determined. Wood wounds show the same reactions

and the locally engendered gum secretion agrees in every respect

with that produced in bark wounds and in brown bast. The
gum produced was examined in considerable detail, and was found
to agree in its characters fairly closely with the wounA gum already
described in other plants.

The general conclusion arrived at by the author is that the

disease known as brown bast is very probably only an abnormal and
extreme type of wound response, and that this abnormality occurs

apparently because of the nature of the wounding to which Heveci

is subjected in the process of tapping. As a tentative explanation

of the facts the author suggests that the repeated opening of the

same wound in susceptible trees, and the frequent losses of latex

from the same tissues over a considerable area below the cut,

stimulate gum secretion not only in the tissues immediately sur-

rounding the wound, as is normal, but also in cells situated at

a distance, though the stimulus would, of course, act more feebly

as the distance increased. This is confirmed by the observation

that the secretion, which appears first at the wound, spreads very
rapidly downwards and affects a fairly large area below the cut.

The possible role of enzymes in this spread has not been deter-

mined.

Sanderson (A. R.) & Sutcltffe (H.). Brown Bast. An Investi-

gation into its causes and methods of treatment.—71 pp.,

4 diag., 26 pi., London, The Rubber Growers' Assoc, 1921.

The book gives a full description of the characters of the bark in

HevetJ. when affected with the brown bast disease.
" The authors consider that the most characteristic feature of the

cortex in cases of brown bast is the presence of meristematic tissue

almost invariably in the vicinity of latex vessels, the latex in the

vessels enclosed in the meristem being usually coagulated. The
remaining characteristics of affected cortex, the deposition of tannins
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and calcium oxalate, the excessive formation of sclereids (stone

cells), often very deep seated, the depletion of starch, &c., they con-

sider to be secondar}' symptoms, though these give rise to the

diagnostic features of the disease.

In a large aumher of cases the beginning of meristematic activity

can be definitely tiaced to a point or points immediately below the

cut. In its earliest appearance it precedes the coagulation of the

latex in the vessels bounded by the meristem, and it may be that

this coagulation is due to by-products of metabolism from the

active meristem, and is also assisted by the withdrawal of water
from the latex by the new tissues formed. The formation of new
tissues results in the displacement or even rupture of latex vessels

in the neighbourhood. Bui-rs may then result from the develop-

ment of a new secondary cambium arising in the place of the

original simple meristem and cutting off woody cells on its inside.

Functional sieve-tubes are present in normal bark within the limits

in which the new meristem may develop, and in such cases they
share in the displacement, &c., of the latex vessels. The meristem
does not usually arise quite near the cambium, its depth being
related to the depth of tapping. Spread towards the cambium
takes place later on. Outward spread also occurs in some cases.

Extension downwards below the cut (the authors believe the disease

almost invariably begins immediately below the tapping cut) is in

the form of a cone, the outer side of which early becomes flattened

as the margin of the laticiferous tissue is reached, while the inner
side may reach to the newest-formed latex vessels. The outer side

may become flattened before it reaches the outer functional vessels,

which may then" continue to yield. In shallow tapping the inner
vessels may also escape, at least for a time.

The authors believe that the disease may be caused in either of
two ways. It may be the result of the stimulus arising from the
presence of a wound meristem below the tapping cut (especially a
finished cut). Such a meristem may set up secondary effects due
to coagulation of the latex which it induces in its neighbourhood.
These secondary effects spread the disease both lateral!}' and in
depth. The origin of the stimulus in the second case is different,

though its effects are similar. When a strip of cortex is removed
in the operation of tapping, a cork cambium forms in the shallow
layer left overlying the cambium, and the exposed surface (the
tapped surface) then proceeds to renew the bark under the protec-
tion of this cork. The stimulus caused by the abnormal activity of
gi'owth under this layer is believed to extend downwards into the
still untapped bark below the tapping cut, and may be the cause
of the induced meristematic activity mentioned in the last paragraph.
In either case variations in the incidence of the disease may thus
be due merely to variation in the sensitiveness of the response to
the stimulus provided by tapping.

Thus brown bast is considered to be a physiological disorder due
primarily to the operation of tapping, though other wounds may
have a similar result. No case has been seen on an unwounded
tree. The disease is distributed ,Over the whole rubber-producing
areas of the East, and it is probable that it is present on ever}'
estate on which trees have been in tapping for six months or more.
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Well-gTOwn or well-developed trees are more liable to it than slow-

oTowiiiijf, poorly developed, thin-barked ones. The percentage of

cases usually increases with the age of the trees, so long as tapping

continues. In many instances it bears some relation to the interval

between successive tappings, so that the more frequent the tapping,

the greater is the liability to develop brown bast. But further

investigation on this point is necessary, and also more information

as to the length of time between the formation of meristem and
the cessation of the flow of latex.

Preventive measures for brown bast cannot be laid down, but,

according to the authors' observations, areas under alternate-day

tapping usually show a smaller percentage of cases than areas

under daily tapping, other conditions being equal. Resting of the

trees affected is not recommended, as many cases have been seen

where the trees had been rested for periods of from two to six

years, but still suttered from the disease.

After reviewing the treatment already existing, the authors

recommend stripping off the diseased cortex as the on]y effective

means i'or curing trees affected with brown bast, and they give

a detailed description of the operation. It should be followetl by
an application of paraflin wax to the stripped surface, in order to

protect it against the attacks of insects and fungi. Special emphasis
is laid on the necessity of treating the trees at an e&rly period of

the disease if large, areas of bark and cortex are to be prevented
from becoming useless for tapping. The authors quote the ex-

perience on a number of estates where this treatment has been
systematically carried out with excellent results, and they express

the hope that the time is rapidly approaching when brown bast

treatment will become part of the ordinary routine work of a
rubber estate.

The practical part of the book is particularly full, and the illus-

trations comprise numerous photomicrographs (some coloured) of

the affected cortex and photographs of affected trees and trees

treated by stripping. There is an appendix on ' dry ' trees, in which
other forms of stoppage of latex flow are distinguished from brown
bast.

HoRXE (A. S.). Phloem necrosis (Brown Bast disease) in Hevea
brasiliensis.

—

Ann. of Botany, xxxv, 139, pp. 457-459, 1921.

The evidence collected so far by other workers points to a physio-

logical cause of this disease, which is analogous to the cases of

phloem necrosis described for the potato by Quanjer and for

Liberian coflee by Stahel. The special anatomical features described

by Sanderson and Sutcliffe [see last abstract] would appear to be

a secondary development.
On transverse sections of the bark taken both from diseased and

suspected trees, numerous minute golden-yellow spots of irregular

outline were observed in the phloem, in the region extending from
the neighbourhood of the cambium outwai'ds. The outlines of the

coloured granular areas were at times similar to those of inter-

cellular spaces, l;)ut differed from these by being intersected by one

or more waved partitions, staining more or less distinctly with
ruthenium red. These golden areas proved to be sections of necrotic
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sieve-tubes which no longer showed a reaction for calkis with

soluble blue, while the waved outlines in many cases could be inter-

preted as transverse sections of the large vertical sieve-plates which
form the dominant feature of the phloem of Hevea when viewed in

longitudinal section. These pathological characteristics were found
in material obtained both from Borneo and the Federated Malay
States.

In the younger phloem the disease is confined to the sieve-tubes,

but in the middle phloem region the discoloured areas are larger,

as other cells—phloem parenchyma, medullary ray cells, laticiferous

vessels—have become involved in the local tissue degeneration.

During the incipient stages of burr formation the wound cam-
biums arise in proximity to the diseased laticiferous vessels and
often completely encircle small groups of vessels. As a result of

the activities of the wound cambium, diseased groups of cells, in-

cluding laticiferous vessels, become enclosed in a ' pocket ' of stone

cells. The number of meristematic zones will depend on the

number of rows of laticiferous vessels affected and their disposition

in the bark.

Beyce (G.). Browji Bast and the Rubber plant.

—

Nature, cviii,

pp. 81-82, 1921.

The statement made by the writer of a note in a previous issue

of Nature on phloem necrosis in brown bast disease of Hevea [see

last abstract] that the diseased laticiferous tissue is enclosed in

' stone-cell pockets ' is controverted. Occasionally stone-cell groups,

which are abundant in normal cortex, are fortuitously enclosed in

the nodule cambium at the time of its inception, but the cortex

overlying old nodules, and presumably derived from the nodule
cambium, is strikingly free from stone cells.

KiRCHNEK (O. v.). Tiber die Bekampfang von Pflanzenkrank-
heiten, im besonderen von Getreiderost nnd Getreidebrand,

dnrch ziichterische Massnahmen. [The control of plant

diseases, especially rust and smut of Cereals, by means of

breeding.]

—

Nachrichtenblatt filr den deutschen FJlanzenschutz-
dienst, i, 6, p. 55, 1921.

The following is a resume of a lecture given by Prof, von Kirchner
at the autumn meeting of the German Agricultural Society (Seed

Selection Division). The foundation of all selection with a view to

immunization is the determination of the degree of resistance pos-

sessed by the wild and cultivated varieties of economic plants to

parasitic attack. The investigations into rust of wheat, carried out
by von Tubeuf , Hecke, and the speaker, extended over a period of

ten years. With regard to susceptibility to bunt, experiments were
started at Hohenheim in 1903 on 360 vai'ieties (241 winter and
119 summer wheats), of which two summer spelts, one English
wheat, and summer einkorn proved absolutely immune. Four
summer wheats, with most of the hard varieties and Polish wheats,
were very resistant. Recent investigations by Prof. Roemer of

Halle have shown that there are" also great differences as regards

resistance to loose smut in the various sorts of wheat.
Absolute immunity to rust has not yet been secured. The degree
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of severity of the attack on the different sorts varies according to

external conditions, but the mode in which they are attacked is

characteristic of the variety. Besides einkom, certain English

varieties are resistant to both brown and yellow rust, while four

are also able to withstand black rust, viz. Beardless Odessa, Ohio,

the smooth, red, black-edged hard wheat, and the blue-black hard

wheat. The degree of resistance to smut and rust is inherent in

the variety. The quality is transmitted to descendants, but is

capable of modification through external influences. In 1916 the

speaker detected a striking correlation between the acid content of

the different varieties and their resistance to smut and rust. He
compared two winter and summer wheats, one of each being resis-

tant to yellow rttst and the other susceptible. In both cases the

acid content was higher and the sugar content lower in the resis-

tant variety. It is probable, however, that the real origin or

immunitj' lies still deeper, and is related to the cytoplasmic consti-

tution of the cell.

The practical significance of the foregoing observations as a basis

for the selection and breeding of new varieties is briefly referred

to, especially in view of the fact that rust-resistance in wheat is

inherited in accordance with Mendel's laws, as was first demonstrated

by Biifen in 1907 and 1912. Nilsson-Ehle and voii Tschermak,
however, have come to the conclusion that in this particular instance

the conditions of inheritance are less simple than as stated by
Biffen. The selection of smut-resistant varieties has not hitherto

been considered as of such urgency, owing to the adequate protection

aflbrded by seed-disinfection.

It is essential that this line of investigation, the object of which
is to reduce or, if possible, entirely avoid the extravagant preventive

and curative measures at present necessary, should be extended to

other important economic crops.

POPP (M.). Die Steigerung der Ernteertrage durcli geeignete
Boden-Desinfektion. [The increased yield of crops obtained

bv suitable disinfection of the soil.]

—

Landwirtsckaftl. Juhrh.,

Iv, 4-5, pp. 549-579, 1921.

The writer advocates the use of humus-carbolineum (the prepara-
tion of which is described) not only as a fertilizer, which acts by
stimulating the beneficial soil organisms, but also as an excellent

means of plant protection against insects and fungi. It is said to

be particularly useful for spraying and painting fruit-trees, obstinate

cases of canker having been completely cured by its application.

Experiments have also shown that club-root of cablDage {Plasmiodio-

/Jiora hrassicae) can be checked by strewing humus-carboKneum
into the holes, when transplanting, at the rate of 10 to 15 gm. per
plant. It should only be applied when the ground is moist, so that
it may dissolve more easily.

S^UXK (I. Y.) & Wolf (F. A.). Further studies on bacterial
blight of Sojhea.n.—PhytopatJi., xi, 1, pp. 18-24, 1921.

This disease has been described from Wisconsin (Jaurn. Agric.
Res., xviii, 4, 1919) and *^rom North Carolina {Phytoptith., x, 3,

1920). Either one of two .species of bacteria may cause it, namely,
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Bad. {jhji.'iitieum and Bad. sojae. Their differences in cultural

characters are described.

Kendrick (J. B.) (1- Gardner (M. W.). Seed transmission of

Soybean bacterial blight.

—

Fhytopath., si. 8, pp. 340-342,
1 pL, 1921.

Seeds were removed from pods of soy-bean which bore bacterial

lesions. Some of the seeds themselves showed lesions. Tests in

sterilized soil in the greenhouse were made by planting these seeds

and seeds from healthy pods. Sixteen out of 139 plants produced
from seed borne under pod lesions developed bacterial blight, as did

also four out of forty-seven plants from seed from diseased pods, but
not from directly under the lesions. None of 124 control plants

from seeds from healthy pods showed the disease. It appeared

that infection may be carried externally or internally with the

seed.

The organism was identified as Bacterium sojae Wolf.

DiEMER (M. E.) & Gerry (Eloise). stain for the myceliuni of
molds and other fungi.—Science, N.S. liv, pp. 629-630, 1921.

In order to differentiate mycelium in wood, ' a solution of silver

nitrate in distilled water was applied to thin sections of the infected

wood. These were allowed to stand for periods of various lengths,

overnight staining giving a very satisfactory result. The sections

were then examined directly or dehydrated with alcohol, cleared

with xylol, and mounted in Canada balsam. Drying the balsam
mounts under weights in an oven overnight appeared, if anything,

to improve the stain secured.'

This was found satisfactory fpr conifers or hard woods. The
mycelium stains blackish brown, purplish brown, or orange, and
the wood was either not stained or only yellowish brown.

Gold chloride solution and ' Berlin blue ' were also used with
some success.

Rosen (H. R.). XTnlike interpretations of Puller's scale in de-

termining degree of acidity.—Science, N.S. Iv, pp. 76-77,
1922.

The author points out that plant pathologists usually express

acidity or alkaHnity in terms of parts per thousand of normal
alkali or acid required to neutralize. This is in accordance with
Fuller's original description and E. F. Smith's report of Fuller's

method in ' Bacteria in relation to Plant Diseases '. Bacteriologists

and animal pathologists, on the other hand, have been following

a ' Report of a committee of bacteriologists of the American public

health association ' which recommended the use of parts per
hundred. Thus ' + 10-0 on Fuller's scale ' as used by plant patho-

logists corresponds to '-i- 1-0 on Fuller's scale ' as used by bacterio-

logists in general.

Stagq (C. M.). a new seedling disease of Tobacco.—Abs. in

Pltytopatk., xi, 1, p. 49, 1921.

A fungus closely resembling Fin^arluw, affi^ne Faut. & Lamb,
was found causing a leaf spot and stem browning of tobacco in
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Kentucky in 1918. It was isolated, and reproduced the disease

\vlu>n used Tor iuoeulatiou. In \ery humid air it causes n type of

danijiin;^ otr, wliile in dryer conditions only a slij^ht browning or

^irdliiiij; ol' the stem results. The conidia are hyaline, one-septate,

slraighc or slinhtly curved, tapering slightly at the top and 12 by
3 fi in diameter. Tluy are borne singly at the tip of digitoid coni-

diophores arising usually at right angles to the septate mycelium.

F.nmiNGHAM (W. A.). A treatment for Tomato wilt on trial.—
A'jric. Gaz. of New South lla/c^, xxxii, 3, p. 212, 1921.

The treatment under test consisted of watering the soil with a

solution of aunnonia (strong ammonia one tablespoon ful, water one
and a half gallons; live times a week, and of spraying the plants with

a solution of saltpetre six days a week. It had been claimed that

successful results had been obtained froiil this treatment.

The result has been disappointing in ever}- respect. The plants

not only showed no appreciable improvement after two weeks,
wlien compared with untreated controls, but the cost of material

anil labour involved place the treatment out of court for large and
small plantations alike.

Petrak (F.). Mykologische Notizen, ii. 31. tTber die Schwarz-
fanle der Tomaten. [Mycological Notes, ii. 31. On the black
rot of Tomatoes.]—JLnn.^Vi/c'o/., xix, 1-2, pp. 17-20, 1921.

The fungus which causes this well-known chsease makes its first

sporadic appearance on the leaves in the early summer, but it

spreads consideral)ly later in the season, and finally attacks the

stems and fruits, the latter taking on a black' colour and rotting.

The author's attempts to obtain a fruiting specimen of the fungus
long remained unsuccessful, all spots examined proving sterile until

in the summer of 1920 well-developed examples were found.

The subepidermal, lentiform pycnidia, generally 100 to 150 ;z in

diameter, are distributed somewhat loosely at regular intervals, a
closer grouping of two or three occurring seldom ; they are attached

to the epidermis at their apex, and only emerge at the small,

obtusely conical, papillary ostiole, which is perforated by an almost
circular pore, 15 to 20 ^ in diameter. The wall is of a transparent
l;>rown colour, thin, and usually consists of only one laj'^er of

irregular polyhedral, often slightly stretched cells, measuring 5 to

11/2. The hyaline spores, 7 to 11 by 2-5 to 3-5 /i, are cylindrical

or elongated, broadly rounded otf at both ends, straight or slightly

bent, containing finely granular plasma and some very small oil

drops, at fij'st single-celled, later divided by a partition about mid-
way between the ends, this point being only slightly, or not at all,

constricted. No .sporophores have been observed.
The fungus rarely matures on the fruit, as the hyphae which

permeate the tissues are generally destroyed by yeasts and bacteria

before the fruiting stage is reached. The last-named agents are

themselves also able to produce a black rot of the ripe fruit,

although in this case the affected parts are very soft and generally

of a much lighter colour.

According to the author's experience the fruit is most frequently
attacked at the stem end when it has been picked green and spread
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to ripen in such a way that the stem end is placed downwards.
Under such conditions the fungus develops luxuriantly, and forms
fruit bodies in every way identical with those observed on the

stems, except perhaps that the wall in the later stages is stronger,

blackish-brown, and almost carbonaceous. The spores are mostly
elongated, oval,, or almost globular, 5 to 8 by 1-5 to 3 /z or 3-5 to

4 /I ; only occasionally were these spores found with a partition,

and in such cases their measurements were up to 10 by 3 to 3-.5 /z.

Of several varieties tested, ' Johannesfeuer ' proved the most
resistant to the disease, the fruits remaining on the plant being-

very lightly affected by the fungus. The author makes the follow-

ing recommendations for the preservation of fruit picked early and
spread for ripening : Care should be taken to pick the fruit with
a short piece of the stalk ; they must then be kept absolutely dry,

and this can be done quite easily and cheaply by placing them on
boards covered with a thin layer of straw, with the stalk pointing

upwards ; they should be evenly spaced and not touch ; they must
be guarded against damp—rain, dew, &c.—and all affected fruit

should be carefully removed.
The author has come to the conclusion that the fungi described

as Fhoma destrudiva Plowr., Ascochyta lycopersici Brun., and
Ascochyta soda Pt^ss. are in reality different phases of the same
fungus, which he names Diplodina destructive (Plowr.) Petr., the
wall of the typical pycnidium having a parenchymatous structure.

S'pliaeronenia lycopersici Plowr. is perhaps also only a form of this

fungus. [See also Klebahn, this Review, i, 2, p. 47, and the fol-

lowing abstract.]

Beooks (F. T.) & Searle (G. O.). An investigation of some Tomato
diseases.—Trans. Brit. Myc. Soc, vii, 3, pp. 173-197, 1921.

A detailed account is given of investigations into various rots of

tomato fruits and certain diseases of the stems of tomato plants.

The research material collected in the course of several years yielded
pycnidial fungi of the Phovio, and Diplodinci types, together with
Colletotrichiim or Gloeosporium and a species of Fusarium. The
identity of the different rot-producing fungi occurring on the
tomato fruit was evidently, from a review of the literature and
the examination of herbarium specimens, far from being clearly

established, and a detailed study of the cultural characters and
pathogenicity of the various forms isolated by the authors was
undertaken in order to determine their relationships with one
another and with previous!}' described forms. After a description

of the origin of the cultures and their pathogenic properties, their

macro- and microscopic characters are described at length and
compared with cultures and herbarium specimens of some of the
earlier species.

The conclusion is reached that the species identified in the United
States as Phomu destructiva Plowright is the same as one of the
pycnidial forms isolated by the authors, though they only obtained
it from fruits, Avhile in America it attacks also the leaves and stem.
On the other hand, the British fungus responsible for tomato stem
' canker ' and fruit rot, which has up to the present been identified

with the United States Mycosphaerella citridiina (C. O. Sm.) Gross.,
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proved on comparison with authentic material of the American

fungus to he quite dissimilar. It is intermediate in type between

P?iOina and Dipludlna, and agrees with Cooke's Phoinn. lycoj)ersici,

but must be regarded as a Biplodina and probably identical with

the Dlplodiiia lycopersici of Hollos. An amended description of

D!plodina lycopersici (Cke.) Hollos is given. Ascochyta lyrojierstci

Brun. may be the same as this fungus, as also may be Plowright's

Sphaeronema li/copersici, the type of which appears to be lost.

JtycosplLaerella citrnllina has so far not been found in England,

and should therefore be deleted from the list of British species.

Klebahn, in his recent paper on the tomato canker fungus in

Germany [see this Reviev:, i, .2, p. 47], also refers it to Dlpilodina

lycoperski Hollos, and describes the discovery of the perithecial

stage, BidymeUa lycopersici. It is evident from the authors'

studies that the limits of the genera Phoma, Diplodina, and Asco-

chyta are ill defined, and that many so-called species in these genera

are merelj' varieties of one and the same fungus.

Another pycnidial fungus, found only once as the cause of tomato

rot, has an Alternuria stage in its life-history like Phoma richardiae

and P.nctilis. It proved to be an undescribed species to which the

name Phoma altermrn^iceum Brooks & Searle is given. Forms
of Macrosporium were frequently met with, but they proved to be

non-pathogenic. M. tomato Cke. was not found, though the disease

said to be caused by this species was described by Massee in

England some years ago. It is thought likely that Massee's account

of the disease was based on a mixture of forms. In America M.
tomato has been shown to be the cause of a disease of uninjured

tomato fruits.

Several strains of Gloeosporiuni and CoUetotrichum were found

to be parasitic on tomatoes, one of them being identical in every

respect with cultures of C. phovwides (Sacc.) Chester from America,

except that it did not always produce setae on artificial media.

The other strains are also regarded as being merely varieties of the

same species, differing chiefly in being of the Gloeosporiuvi type,

i. e. without setae. This is the first time that this fungus has been
recorded in England.

A typical species of Fusarium was also isolated from rotten

fniits, and proved a wound parasite of the green fruit, as in the

case of the other fungi mentioned above. In the absence of com-
parative cultures it was impossible to identify it. It is thought
probable, however, that quite a number of species belonging to this

genus would rot tomato fruits if inserted in them through wounds,
and in fact a pure culture of Fusarium coeruleum, obtained from
potatoes, produced a soft rot.

A postscript refers briefly to Petrak's recent paper on black rot

in tomatoes [see last abstract]. The authors do not consider Petrak
justified in renaming Plowright's Phoma destimdiixt as Diplodina,
though they admit that it is doubtful whether a sharp line can be
drawn between the Phoriut and the Diplodiaa studied by them.
Still, the constancy of. the spore characters in certain forms both
in England and America, and the absence of inoculation and cul-

tural experiments in Petrak's work, make the retention of both
the names given in this paper seem desirable.
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Hubert (E. E.). Notes on Sap Stain Fungi.—Phytopatli. xi, 5,

pp. 214-224, 1 pL, 4 figs., 1921.

A staining of the sap-wood in timbers, caused by Lasiobphaertu

j}ezizula-(B. & C.) Sacc. and Ceratostomella spp., is described. The
former produces a greyish-olive stain which may be found both in

sap-wood and heart-wood, and the latter produces a grejash-blue

stain confined principally to the sap-wood. Perithecia of L. pezi-

zulci were found on the surface of the wood. The effect of the

fungi on the tissues is described. The hyphae penetrate the walls

of the wood fibres and tracheids. The Ceratostomella hyphae are

capable of reviving after lying dormant in the wood for a consider-

able period.

A slight weakening of the wood was found to occur in the case

of the blue stain caused by Ceratostomella spp. The stain further

serves to hide the effect produced by wood-destroying fungi which
often develop simultaneously. Blue-stained wood also seems to be
unsuited for steam bending in the process of making furniture and
other products.

Fetbak (F.). Mykologische Notizen, ii, 51. Diaporthe thujana
n. sp. [M3'cological Notes, ii, 51. Diaporthe thujaiui n. sp.]--^

Ann. MycoL, xix, 1-2, p. 50, 1921.

The author describes Dia'portlie thujoAia n. sp., found at Mahr.-
Weisskirchen on a dry twig of Thuja. The fungus is extraordinarily

like a Valsa of the amhiens type, and is almost certain .to be the

ascigerous form of Phomopsis thujae Died., in close proximity to

which it was discovered. It differs from D. pitya Sacc. in the

euvalsoid stromata, stronger perithecial membranes, and stouter

ostioles. In view of the inadequate descriptions of other species in

the litera,ture, the author prefers to regard D. thujaiuc as new,
although the possibility exists that it may be identical with one or

other of the forms already described on conifers.

BURKHOLDER (W. H.). The bacterial blight of the Bean, a sys-

temic disease.—Phytopath., xi, 2, pp. 61-69, 1921.

BacteHum phaseoli E. F. Sm. was found to be viable in bean
seeds two years old, and in several- cases seeds three years old

produced blighted plants. Besides the common S3^mptoms on pods,

seeds, leaves, and stems, the writer found that the growing tips of

young seedhngs might be destroyed by the bacteria, lea\ang only
the cotyledons, or the primary leaves might show mosaic-like

lesions, or a wilting might be caused. The bacteria have been
found to multiply in the vascular tissue, gaining entrance to this

tissue from cotyledons, and perhaps from the primary leaves.

They may break through the xylem vessels and cause lesions on
the leaves or stems similar to those caused by local infection. The
roots are also often infected in the xylem vessels. The organism
may enter the pods and infect the seeds without causing lesions on
the surface of the pods. Inoculation experiments demonstrated
that the bacteria may travel through the vascular tissue.

Local infection of plants may be subsequently caused by spread
of the organism by rain or insects.
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It is thought that Btwterlum pltaseoli probably loses its virulence

rapidly in culture.

G[L>rAN (J. C.) v5c Erwin (A. T.). Greenhouse propagation of

Cabbage resistant to yellows.—Abs. in Fhytopath., xi, 1, p. 54,

19:21.

The seed was planted in flats of soil infested with Fusariuvi
conglu.tinans, and subjected to the optimum temperature for the

development of the disease. The selections were made a month
later, the healthy plants being transferred to pots and later to

beds in the gi'eenhouse, and allowed to produce seed. Strains of

early cabbage were thus obtained which were completely resistant

to yellows.

Jenxison (H. M.). Observations upon the bacterial blight of field

and garden Peas in M6ntana.—Abs. in Fhytopatk., xi, 2, p. 104,

19:21.

Pseudomonas pisi Sack. (Ps. 211. 2322033) is serious in parts of

Montana, having caused an estimated loss of 25 per cent, in 1918.

It is thought to be disseminated by contaminated seed. The
variety Alaska is one of the most susceptible.

Petrak (F.). Mykologische Notizen, ii, 32. Tiber Ascochyta
Boltshauseri Sacc. [Mycological Notes, ii, 32. Notes on
Ascochyta boltshauseri Sacc]

—

Ann. MycoL, xix, 1-2, pp. 20—21,

19 a,

The author has noticed great diiferences in resistance to Ascochyta

Boltshauseri Sacc. amongst the different vai'ieties of cultivated

beans in the Mahr.-Weisskirchen district. Thus Phaseolus multi-

iiorv.s was almost immune, while ' Korbfuller-Wachs ', a climbing

Variety of P. vulgaris, -wsls only affected late in the season, when
the plants had nearly finished bearing. Dwarf varieties of P. vul-

garis., on the other hand, suffered somewhat severely, the fungus
o-aining a foothold during the flowering stage of the plant and
damaging it by destroying its leaves. The most susceptible variety

encountered by the author was the ' blauschotige Butter ', and here

the parasite started by forming larger or smaller, mostly very
irregular spots on the leaves, which gradually spread to the whole
surface and caused their death. The dead leaves dry up, but

remain on the stalk, and in damp, cool weather the destruction of

nearly all the leaves is a matter of only a few days, after which
the stem is attacked, and this often brings about the death of the

plant before the end of the flowering season.

Attempts to check the disease were not successful, and the only

thing to do is to see that the leaves on which spots appear are

instantly removed and burned. The disease, on its first appearance,

occurs in a mild form, but on fields where it has firmly established

itself it is advisable to sow climbing instead of dwarf beans, as the

former are much less susceptible.

The fungus, which has characteristic large, broadly cylindrical

spores with 1 to 3, more rarely 4 septa, is renamed Stagonospo-

ropsis hortensis (Sacc.& Malbr.) Petr.,and stated to have as synonyms
Stagonosjx/ra hortensis Sacc. & Malbr., Ascochyta BoltshcntseH Sacc,
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and Siagonos'poro'psis Boltshauseri Died. The atjthor does not,

think that von Hohnel was right in regarding this fungu.s as an

imperfect stage of Didymellina phaseolicGla (Rob.) v. Hohn., it

being, in his opinion, more likely that Ascochytu phxiseolmnLrio Sacc.

occupies that position. Stagonosporopsis includes fungi having

pseudo-pycnidial receptacles and h3^aline, cylindrical, or elongated

to short and broadly spindle-shaped spores, with one to three or

more septa.

Hamblin (C. 0.). Downy mildew of the Vine.—Agric. Gaz. of

Ne-u- South Wales, xxxii, 1, pp. 49-50, 2 pi., 1921.

Downy mildew {Plasmopara vlticola) appeared in New South

Wales at Albury in January 1918, and in the same month its

occurrence was noted at Glenfield, while a fair amount of damage
was done by the disease during the summer of 1919 round about

the county of Cumberland. It was observed as early as 6th October

1920 at Richmond, but the dry weather checked its progress. On
the other hand, reports from the Murrumbidgee Irrigation Area

speak of very serious damage having been caused by the fungus,

specimens of which were collected in that district early in

November
Bordeaux mixture at summer strength (6.4.40) has been found

very effective. Where good lime is not obtainable Burgundy mix-

ture should be substituted and used at summer strength. The
commercial brands of Bordeaux paste and Bordeaux powder also

gave effective control when tested in the preceding season. It

should be noted that sprayings should take place at intervals of

from ten to fourteen days, practically up to the time of ripening, to

prevent the development of the fungus.

Manuel (H. L.). Downy mildew.—Agric. Gaz. of Xeiv South

Wales, xxxii, 10, pp. 745-747, 1921.

When the disease first appeared in the Rutherglen district of

Victoria in 1917 growers were inclined to treat it lightly, but the

following year only a 5 per cent, crop was picked from a district

of 6,000 acres of vineyard. It has continued to spread from this

first centre until practically every vine area in Victoria is now
afiected, and extension into New South Wales, Queensland, and
South Australia has occurred.

Spraying as a regular preventive measure is recommended, as

the disease has come to stay. Bordeaux or Burgundy mixture

should be used, and, although no hard and fast rule can be laid

down, it is advisable to make the first application when the shoots

are about nine inches long, and to follow with others from time to

time as new growth appears.

OSBORN (T. G. B.). Downy mildew in S. Australia.—Journal
Dept. Agric. South Australia, xxiv, 12, p. 1007, 1921.

The author visited the Clare and Renmark areas, and found
slight traces of the fungus on Currant, Gourds, .Doradillo, and
Sultana vines, both nursery stock and trellised vines. The mild

attack in these areas is ascribed to the arrival of the fungus late in

the season. Growers have been warned of the danger, as the
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fungus has already proved to be destructive in Victoria and New
South Wales.

M.VZZACCARA (G.). II Bacillns vitivorus e il mal nero della Vite.

[Bacillus vithxrrus and the 'mal nero ' of the Vine.]

—

Riv. di
Agric. (Parma), xxvi, 5, p. 6, 1921,

The ' mal nero ' disease of the vine is found all over Italy, par-

ticularly iu the southern provinces, and attacks both American and
European varieties. The causal organism (Bacillus vitivorus Bacc),

the pathogenicity of which was first established by Baccarini, is au
anaerobe, measuring 1 to 2 by 0*5 fi, that liquefies gelatine and has

its optimum temperature at about 24° C. Entrance into the plant

is gained tlirough wounds caused by pruning, and vines grown in

excessively fertile soft or volcanic soils are particularly liable to

the disea>e.

Atiected plants are recognized by brownish-black stripes which
appear on the branches and become more pronounced as the disease

progresses. The underlying tissues collapse and crack (' mal dello

spacco '), the resulting lesions, which have blackened margins,

reaching in some cases, especially in old branches and in the main
stem, as far as the pith. The disease spreads from the apex to the

base of the vine. In the vessels and other cells is found a gummy
substanca resulting from the activity of the bacillus on the tissues.

In the spring the affected plants present a strnted appearance with
shortened internodes and poorly developed foliage. The leaves

may be blackened or covered with brown spots, and both the

flowers and the fruit may be malformed and show teratological

alterations. Numerous suckers arise around the base of the plant.

Generally speaking, affected plants die in about five years unless

remedial measures are carried out in time. Preventive measures
consist in clean cultivation, good drainage, and in grafting on
resistant varieties, such as the ' Cataratto ' and ' Minella ' of Sicily.

To check the disease, the blackened stems must be cut back to the

base and destroyed, and all the lesions disinfected with a mixture
of ferric sulphate and sulphuric acid. Young shoots affected by
the disease should be removed in the spring.

Mauritius. Annual Report of the Department of Agriculture
for the year 1920. 1921.

The Entomologist reports that cryptogamic diseases of sugar-cane

were little in evidence, only a few sporadic cases of black smut being

recorded. Rust disease, which was somewhat prevalent in previous

years, was not reported to exist in a very severe degree in any
estate. Several cases of bacterial diseases of the heart of the cane

occurred in 1920 on two estates, but the attacks were, as in former
years, limited to small areas.

The researches on the disease of Filao (Casuarina equisetifulia)

were continued without bringing to light any specific micro-

organism which could reproduce the disease experimentally. An
experimental plot was selected at Grand River South East for

trials relating to the transmission of the disease under natural

conditions.
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B.eport on the prevalence of some Pests and Diseases in the West
Indies during 1919 : Diseases of Economic Plants.

—

W. Ind.

Bull., xix, 1, pp. 31-37, 1921.

Notes are given on the distribution and severity of the following

diseases in the British West Indian Islands : Cacao : Root diseases

{Rosellinia spp ), canker and black rot of pods (Fhytophthora faberi

Maubl,), brown rot of pods, die-back and stem disease (Diplodia

tkeohromae Pat.). Cotton: Soft rot of bolls (I'hyto-phthora sip.),

stated to have caused considerable damage in St. Vincent, West
Indian leaf mildew {Ovidarlopsis gosnypii Wakef.), bacterial boll

disease (external), angular leaf spot, internal boll disease, rast

(a physiological affectionj. LniES and other Citrus Trees : Black
root disease {Rosellinia spp.), unidentified root or collar diseases,

die-back, wilting and damping-off of seedlings. Sugar-cane:
Root disease [Marasmius sacchari Wakker, and allied species), rind

fungus {Melaiicouiurn sacchari Massee), red rot disease (Colleto-

tricTium falcutum Went), pine-apple disease (Thielaviopsis ethaceti-

cus). Onions: Bacterial rot. Fungi parasitic on Insects:
Cephalosporium lecaaii, shield scale fungus, red-headed and sooty

mould fungus on scale insects. S'^jorotricltuvi globuliferurn (thrips

fuDgus) has not been seen during the year, though introduced in

Grenada.

Cotton (A. D.). Fungi, Bacteria, etc., in Report on the occnr-

rence of insect and fungus pests on plants in England and
Wales for the year 1919.—Minis, of Atjric. and Fish. Misc.

Publ. No. 33, pp. 26-68, 1921.

This is the first attempt—official or otherwise—to give in a con-

venient form a complete list of the diseases of crops of any conse-

quence in the country, over 250 being mentioned. The resulting

waste of food-stuffs must reach an enormous total, and though it

has up to now been difficult to secure exact figures except in

a few cases, losses of 50 per cent, from wheat rust in many fields in

South-west Wales, some of which were not worth threshing, 25 per
cent, from barley smut in a case in Cambridgesliire and nearly 50
per cent, in one in Shropshire, up to 75 per cent, from potato leaf-

curl in gardens and allotments and the same from dry rot in a case
of Scotch seed sent to Kent, 20 per cent, from tomato stripe in

cases in the London area and Northumberland, and some others of

almost equal magnitude, are recorded.

The relation existing between the fluctuations of individual
diseases and the climatic variations of particular seasons is re-

ceiving particular attention from the Plant Pests Branch of the
Ministry. The charts appended to the Report, showing the varia-
tion from the normal in temperature, rainfall, and sunsliine weekly
throughout the year in the six main divisions of the country, will

in time, it is hoped, enable a correlation to be established between
climatic factors and the incidence of disease. Weather conditions
during the crop year 1918-19 were marked chiefly by high rainfall

in autumn, winter, and spring, followed by an unusually dry summer
which was probably- responsible for the mildness of the annual
attack of potato blight [PJiytopldhora infestans). On the other
hand, the fact that, in spite of a wet July in East Anglia, blight
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\vas almost absent in that area suggests that there are other in-

tiuences at work, the nature of which is still to be determined.

There is abundant evidence that the treatment of seed-gi-ain

a-ainst such diseases as wheat bunt, oat smut, and barley stripe

disease has not yet become as routine a part of farm practice in

K'.igland as in other countries, with the result that these diseases

are far too prevalent. Black rust {Puccinia gruminis) has been
for mauy years remarkably scarce in England, but a severe out-

break was recorded during the year under review from South-west
Wales. This was traced to the presence of barberry in the infected

area. An attack of a Fasariv.rii on wheat occurred on one of the

experimental farms, but though Giherella saubinetii was suspected

to be the cause, no perithecia were found. RhynchosporiiLTii

'jra,riinicoIum Heins. was found on rye, this being the first British

record.

Eviiiience was obtained that most new attacks of wart disease of

potatoes were associated with the use of seed from infected districts.

Seed is now regarded as the chief agent in disseminating the disease,

.•md steps are being taken to gain a more complete control over the

seed supply. Amongst the varieties immune to this disease (eighty-

eight are approved by the Ministry), now so widely cultivated in

rlie infected areas, several are reported to be also resistant to

F}oitoij]i.th.ora blight, though they were not severely tested during
the year. " Leaf-curl is increasingly recognized in England as a

serious disease and appears to do more damage than mosaic, though
the latter is abundant. Blackleg {Bacillus atrosepticus Van Hall)

is believed to be on the increase. Skin spot (Oospora pustulans
Owen I.V Wakef.) does little damage as a rule, but when severe on
seed-tubers it can weaken or even destroy the eyes. The disease is

doubtless contracted from the soil, but manifests itself after storage,

particularly in spring. A cause of very heavy losses in the season
1918-19 was the faulty clamping of potatoes due to bad weather
and shortage of labour, which, coupled with the inclusion of a

number of infested and •' green ' tubers, gave rise to exceptional

licating. temperatures up to 160° F. being recorded in some cases.

^^ here parasitic bacteria sach as B. atrosepticus were present, the

liigh temperature generated brought about very rapid decay, with
disastrous results.

Amongst vegetable <.liseases. white rot in onions, a recently

describe'] <lisease in England, due to Sclerotiuni cepivai^i'ni Berk.,

A\as reported chieliy from the southern counties and Wales, but it

occurred in a milder form in 1919 than in the preceding year. Two
new cases of onion smut (Urocystis cepulae Frost) occurred in West-
i:iorland and Huntingdonshire, the former being traced to seed

imported from America. The disease also recurred in the three

centres in which it was first found in England a few yeai-s ago.

Investigations carried out in 1919 by Paine and Bewley established

tJie fact that tomato stripe is due to a small yellow bacillus probably
-dentical with Bacillus lathyri Manns & Taub., and not to B. so-

U'liacearum E. F. Smith as hitherto thought. Leaf spot in tomatoes
iStptoria lycoijevbici Speg.) was introduced into this country from
the L'nited States in 1908 and included in the Destructive Insects

and Pests Act in 1910. since when it appears to have died out.
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Phiffnphthora fruit rot on apples {Phyto'phthora cactorum Schroet.)

is a disease newly reported in Britain, a single case being found in

Kent. The fungus may possibly be the cause of common and
important rots occurring on fallen fruit. A few cases of the very
rare leaf blister {Ta'phriaa bullata Tul.) were observed on pears at

Long Ashton and in the Evesham district. Plum-trees continue to

be affected by silver leaf {Stereum purpureu'in Pers.), especially in

the North, and whilst it is not possible to give exact data the

number of fresh cases is believed to reach live figures. This disease

is scheduled in the Destructive Insects and Pests Act. Following
the remarkable scarcitj^ of American mildew (SpJiaerotheca ram's-

uvae Berk.) in gooseberries in 1917. possibly due to the cold winter,

a recrudescence set in, and the disease had in 1919 regained its old

ascendancy. Lime sulphur sprays are said to be effective in

checking its spread.

Chestnut blotch of mushrooms, due to a bacterial parasite Pseudo-
vionas tolaasii Paine, was reported for the first time in England
in a severe form at Brentford (Middlesex), but later gradually

disappeared.

A rot occurring on rhubarb plants, chiefly in Yorksliire, was
found to be caused by a bacillus of the B. coli gTOup. More sani-

tary methods of cultivation have been successful in checking the

disease. Keithia thiijina Dur., which is stated to have killed seed-

lings of Thuja gigantea in Ireland, appeared in England for the

first time in 1919 near Horsham in Sussex, where it developed
abundantly on the fading foliage.

ViNCENS (F.). Rapport sommaire sur les travaux effectnes an
Laboratoire de Phytopathologie de I'lnstitut Scientifique de

I'lndochine du 1" Janvier 1919 an l^r Jnillet 1921. [Sum-
mary of the work carried out at the Phytopathological Labora-

tory of the Scientific Institute of Indo-China from January 1,

1919. to July 1, 19.21.] 19 pp. Saigon, Imprimerie Com-
merciale, 19.21.

Rice, Sderotium oryzae Catt. is one of the most common
fungous diseases of rice in Indo-China, and causes a great deal of

damage. In one district it was evidently the cause of a form of
' tiem '—the vernacular name for a number of different affections

of the rice plant which are not distinguished by the cultivators

—

a

disease not unlike the Italian ' brusone ' which is believed by some
phytopathologists to be caused by the same fungus. In India and
Japan it also causes serious damage. Piricularia oi^yzae Br. &
Cav., anothei fungus believed to cause ' brusone ', was also observed
on plants affected by ' tiem ', but as it was usually associated with
species of Helm'inthospoHu^n, Cercospora, Cerco^jyorella, Fusartum,
Phoma, Sporotrichii'iii, Septoria, Sphaerella, &c., responsibility for

the disease cannot be definitely attributed to it. Hehniathosporiura,
Cercospora, Plio-ina. and Sphaerella develop on all the aerial organs,

especially the peduncles of the ears, causing the abortion of a large

number of fiowers. They live on the grain from one j^ear to the

next, fructifying on the grain coats. Fasariinn and Sporotinch urn-

have been observed on partially aborted grain, on apparently
healthy spikelets, and on young deformed and discoloured leaves,
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and are associated with a rather serious disease which occurs fairly

trequently in Cochin China. Sporotnclnun is apparently the cause

of the disease known by the natives as ' white ring ',
' shrivelled

tip \ &c. l't<tila(jinoldea virens (Cke.) Tak. is a curious parasite

of rice, the biology of which is little understood. The fungus

develops at the expense of the grain, in place of which appears an
orange or olive-green mass, separating the glumes and protruding

between them. The disease receives little attention from the

native rice-growers, who are even inclined to regard it as indica-

tive of a good harvest. The writer, however, thinks that it is one
of the (relatively uncommon) stages of a very widespread parasite,

M-hich in other stages frequently causes partial sterility of the

spikelets. in which case it is of considerable importance. Experi-

ments are in progress to verify and extend the results already

obtained with regard to this disease. T'dletia h.orrida Tak. has

been recorded from Tonkin, but the damage caused by it is

negligible.

Rubber. Leaf diseases cause relatively little permanent damage.
Gloeosporiurii, Colletotrichitm, and Phyllostida are of frequent

occurrence, but do not directly imperil the existence of the trees.

The lesions which they produce on the young twigs, however, are

very apt to serve as a starting-point to more serious troubles, which
spread to the larger branches and may cause serious injury. In

[November 1919 a parasite allied to that which produces the black

rot of the vine was observed on the leaves in a rubber plantation.

Comparative analyses of the soils of the diseased plots and the

adjacent healthy ones showed that the former were deficient in

nitrogen and phosphoric acid, and the application of organic

manures restored normal conditions. A case of yellowing and
abnormal leaf-fall on a large scale was found to be caused by the

attacks on the young twigs of Gloeosporiurii, Phyllosticta, or Phlyc-

taeiia. or by partial invasion of young branches by Diplodla theo-

hroino.e. Experiments showed that leaf fungi such as Gloeosporiuvi

can attack the young green shoots. Cephaleuros virescens was
observed on the leaves of a young tree, but appeared to be harmless.

Phytophtliora raeadii has not Vjeen observed in Cochin China.

Trunk and branch diseases are more serious than those of the

leaves. ' Dryness ' of green shoots and branches is of common
occurrence. It is usually due to one of the fungi mentioned above.

Dlplodia theobrom.ae is the worst of these, causing ' die-back ' and
otlier less clearly defined diseases of which a separate account has

been published [Bidi. de I'lnst. Sclent, de Saigon, Nov. 1919).

Co rt.i.c 'Ai.ru c-uhnonicolor B. & Br. causes less damage in Cochin China
than in.most other rubber-growing countries, owing to the relatively

long dry season which checks the development and spread of the

pararsite. The mycelium, however, penetrates the outer layers of

the wood, and continues its development even under conditions

wliich are unfavourable to its manifestation on the surface. This

fact is important as demonstrating the futilit}^ of purely external

treatment. A fuller account of this disea.se has been given {Bull,

de r lad. Scient. de Saigon, Nov. 1920).

PliytopAthora oranivora, to which the formation of various

cankers on the trunks, branches, and tapped surfaces is attributed
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in Ceylon and Java [the author presumably refers to P. faheri'],

lias not 1>oen observed in Coeliin China. In the latter country

similar cankers are stated to be due to fungi that normally inhabit

the green twigs on the fruit, the chief being Xedria. Fusariura,

and GIoeosporimTn. These cankers are frequently succeeded by a
progressive woodj- encystment of the latex vessels, which takes

place under an externally intact cortex, but in which the fungi

mentioned are evidentl}^ not involved, since it apjoears to be due to

the infection of the latex by a motile bacterium. A similar cause

is assigned to the modifications in the cortex on or near the tapped

surfaces, consisting of discoloration and the stoppage or great

diminution of the flow of latex. [' Brown bast ' is evidently

referred to.]

Wounds caused by cutting back the ' stumps ' used for planting

sometimes become infected by common fungi such as Dvplodia,

Phoma, or Phlyctaena. Only on one occasion was a serious disease

in the beds recorded. The cortex of young shoots, not more than
1 to 2 decimetres in height, was deeply corroded by a canker at the

level of the soil. The primary cause of this canker was the invasion

of the young tender tissues by the m3^eelium of a Gloeobporium or

Cytospora. The disease may be described as accidental, since the

long immersion of the base of these young plants in consequence of

exceptionally heavy rains predisposed them to attack. A few days
of fine weather brought about an immediate improvement.
Sugar-cane. A Marasmius greatly resembling M. saccharl

occurs on diseased canes cultivated by the natives on the muddy
dikes of the canals intersecting the west of the country. The attack

appears to be due to the use of an excess of organic manures,
accompanied by an almost total lack of cultivation. ' Sereh ' disease

was observed in a plantation where a few canes were being culti-

vated with a view to future extension. The diseased varieties had
been imported, but the presence of sereh on indigenous canes is

already on record in the province of Bienhoa. The disease is not
likely to cause much damage as long as a careful selection of re-

sistant varieties, of which there are many available, is made. The
varieties referred to above were Pink Bamboo (imported from
Hawaii) and Demerara (from Java). Investigations into the origin

of the disease indicated that several fungi, 2\ectria, Hypocrea, and
SchizopliylluTii, produce symptoms similar to those of sereh.

Coco-XUT. In December 1920 a serious case of fruit-fall before

maturity occurred. The appearance of the fruit suggested a para-
sitic disease, and this was borne out by the presence of a GLoeo-

spoHum together with Diplodia tli.eobromae on the rind of the
fallen nuts, the Diplodia being also found on the peduncles still

attached to the tree. Tltielaviopt-U etkaceticus Went, the conidia of

which form abundantly in the central cavity of the dried nuts,

I

might also be suspected to be a contributory cause of the disease.

Comparative anal3^ses of the soils of various plots, however, led to

the conclusion that the fundamental cause v/as the insufficient

nourishment of the roots, which was remedied by the application
of nitrogenous manures. Pestcdozzia pabnaruni Cke. occurs fre-

iquently on old leaves, rarely attacking young organs. Diplodia
\theobromae develops in the tissues of the petioles, and sometimes
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occasions the premature withering of the leaves. A Nectria pro-

duces a similar disease, which, however, appears to be rare.

Cotton. In December 19.'20 leaves submitted for examination

from Cambodia were found to be affected simultaneously by the

insect Sylepta derogati and the h\no^\is Ramularia areola, producing

the disease known as ' false mildew'. R. areola also occurred on
imported varieties of cotton in the Botanical Garden of Saigon, but
left the indigenous varieties practically unharmed. Anthracnose
(due to Glomerella gossypil (Southw.) Edg.) and a canker of the

collar, the cause of which was not determined, were also seen in

Cambodia. Mycosphaerella gossypiella (Cke.) Atk. is recorded as

a leaf-spotting fungus, but does not cause appreciable damage.
Cinchona. A disease, apparently due to a species of Guignardia,

attacked young plants in Annam, especially C. ledgeriana. It is

stated -to occur also in Java. The application of copper fungicides

did not check this disease, and was injurious to the young plants.

Fetch (T.). Plant pests and diseases in Ceylon. Trop. Agric,
Ivii, 3, pp. 192-194, 1921.

This is a progress report of the division of botany and mycology
for the second quarter of 1921.

The diseases of rubber (Hevea) reported were :

—

Fames lignosus,

brown root disease [Fom€-t> lamaoertsis], Udulina, Xylaria, and
Diplvdia.7 O^ these, Xylaria. is practically a new disease, no report

of it having come to hand since 1909, when one case occurred,

xlmong the tea specimens there were several cases of Diplodia, and
one each of the rare maladies caused by Fomea ap)planatus. Poly-

poms niesotalpae. and Polyporus interruplus. The ' bitten-otf

'

disease, i. e. the disease in which the roots of tea seedlings appear
to have been bitten off, is probably due to a Rhizoctoiiia. This

fungus also appealed on young shoots from collar-pruned bushes,

which were attacked at the ground level and ringed. But neither

its identity nor its parasitism has as yet been clearly established.

An undetermined leaf disease of tea. possibly due to bacteria, was
first observed in 1914, and occurred again this year in up-country

districts. It attacks the young unfolded buds, which usually turn

black in patches, though the process may extend to the whole sur-

face and cause complete rot. In the former case the buds develop

but the expanded leaves are perforated with irregular holes, or

variously scalloped round the margin, this effect being due to

expansion of the healthy parts of the leaf, coupled with the drying

up and falling out of the attacked portions. The disease seems to

be arrested after the expansion of the leaf takes place.

Sorghum growing on the Experiment Station, Peradeniya, has

been attacked by Acrotherium luiiahivi, which causes a disease

similar to ' wet weather mould ', due to Cladosporium. It is new
to Ceylon, as is also the collar rot of sugar-cane, which has occurred

at the same place and is caused by Headersonina aacchari. Bacillus

aQla/iiacearurii induced a wilt in young brinjal plants, while a

Phytopldhoru. found on Cynometra caidlflora may be identical with

P. meadii. Work on the nut-fall and leaf-break in coco-nuts

makes it evident that there are several causes, pathological and

physiological, and attempts are being made to differentiate between
them.
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Shaw (F. J. F.). Report of the Imperial Mycologist.

—

Sclent.

Reports Agric. Res. Inst., Pusa, 1920-21, pp. 34-40, 1921.

The cultural study of species of Helminthosporium on maize,
' jowar ' {Andropogon sorghum), sugar-cane, rice, wheat, and barley
was completed during the year under review. No perfect stage 6f

any of them was discovered, but H. teres Sacc. on barley was
observed to produce pycnidia and chlamydospores when grown on
sterilized wheat straw ; the latter have not been described hitherto.

The species on maize and sorghum appear to be two different

strains of H. turcicum Pass. From the results of cross-inoculation

experiments it is concluded that there is no specialization of para-
sitism in these two strains, the fungus from one host being capable
of infecting the other. They can also infect wheat, barley, oats,

sugar-cane, and rice, but not Pennisetum typhoideum. Four
cultural strains from wheat gave positive results when inoculated
on maize, sorghum, oats, barley, rice, and sugar-cane, and the forms
isolated from rice and sugar-cane infected all these as well as

wheat. H. teres Sacc. from barley attacked maize, sorghum, wheat,
oats, and rice. Hence it would seem that there is no specialization

in these forms. H. gramineum, Rabenh., the cause of stripe disease

of barley, can be very destructive, a serious outbreak occurring
during the year on a plot of ' Cape ' barley ; other varieties in

neighbouring plots appeared to resist the disease, though cross-

inoculation gave positive results. The species on barley and oats

do a great deal of damage to the seedlings and young plants.

Acrothecium lunatum Wakker has been found on Setaria italica,

Panicum frumentaceuTn, Eleusine coracana, and many other
plants ; it appears to be a weak parasite which produces small
spots. A study of another species of this genus, A. penniseti
n. sp., was published by Mitra [see this Review, i, 4, p. 103].

The work on chilli {Capsicum) diseases was continued, a paper on
the die-back disease being published by Dastur in 1921, besides

two other papers published Ili 1930. Diseases of jute are also being
investigated, Shaw having ublished an account of that due to
Diplodia corchori [see this if oiQw, i, 1, p. 20].

G
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Urocystis coralloldes Rbstrup, a rare smyt on mustard (Brassica),

was discovered for the first time in India in the vicinity of Pusa.

An account of the species of Cerebella in India has been prepared

by Subramaniam.
Experiments were carried out with a view to testing the efficacy

of a spray for destroying water hyacinth (Eichornia crassii)es), the

spray used being a secret proprietary mixture which has given

satisfactory results in other parts of the world in the eradication

of the prickly pear. The results indicated that the spray effectively

killed the water hyacinth, that it was non-poisonous to live-stock,

that it could be easily applied by means of a sprayer of the usual

type, and that rain did not interfere with its efficiency. One
gallon of the spray was found to be sufficient to destroy 24 to 30
sq. yds. of water hyacinth, and this area could probably be doubled
with more efficient machinery; the inventor states that the fluid

costs 0*3 penny per gallon, and the cost of material would thus be

5 to 6 shillings per acre at the most.

Bbyce (G). Seport on the work of the Botanical and Mycological
Division.—Rept. Dept. of Agric. Ceylon, 1920, pp. 13-15, 1921.

The following notes refer to the diseases of plants.

Rubber. Brown bast has decreased in prevalence during the

year. The writer thinks that its actual cause is still obscure, but
notes that it is less severe in Ceylon than in countries where more
severe tapping of the tree is customary. The morbid anaton^ of

the affected tissues has not yet been fully elucidated, but the con-

dition will probably be found to be closely related in its inception

to the alteration of latex vessel content preceding nodule formation,

the latter being a normal feature of the disease. The root diseases

due to FoDies lignosus and F. lamaoensis are still causing much
loss, and the importance of removing old jungle stumps in order to

check their development is again emphasized. Attacks of Ushdina
zoiiata on the stem are also frequently due to neglect in removing
old logs, on which it is often foimd fructifying. Decays of renew-
ing bark have been less serious than in earlier years, preventive

painting with Brunolinum and the like having an undoubted ^ffect

in reducing this gi'oup of diseases. Leaf fall and pod disease due
to Phytophthorafaberi and P.meadii have also been less frequent,

probably owing to the late arrival of the monsoon rains. Fructi-

fications of Fonies lucidus were twice found on Hevea, apparently
occurring saprophytically, but there is a possibility that it may be
a wound parasite. A species of Meliola, growing on the secretions

of scale insects, was fairly common on the leaves, but the damage
caused by it is negligible. A diseased condition of the leaf-petiole

was recorded ; local swelling of the tissues was succeeded by
rupture, which formed a canker. A Certain amount of leaf fall

was caused, but no parasite was detected.

Tea. Red rust (Cephaleuros) was present in certain districts ; it

is apparently associated with an enfeebled condition of the bushes,

due to shallow soil or unfavourable climatic influences. Poria
hypolateritia continued to be a serious disease, spreading freely

through the soil and very difficult to eradicate. A new branch
canker caused by Eelminthosporium gigasportLm B. and Br. was

1
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recorded. The bark was killed back from the pruning cut, usually

on the upper side of the branch. In conjunction with this a canker,

closely resembling that caused by Leptosphaeria, was found, but no
fungus was isolated. Severe damage was caused in one instance.

Two ascomycetous lichens, Trypethelium megaapermum Mont, and
Ve^^rticana santensis Tuck, are reported to cause stem galls of tea

seed-bearers. In the first case the lichen fungus penetrates the

cortex and ruptures the tissue along the line of the cork cambium.
Its presence stimulates the branch to excessive growth, and a large

woody swelling appears on the stem, covered by a thick, wrinkled,

and warted layer of abnormal cortex containing the fructifications

of the fungus. The effects of penetration by Verrucaria santensis

are similar but less marked. The stems of seed-bearers should be

covered with lime, to which both the lichens seem very susceptible.

Experiments were carried out to test the efficacy of formaldehyde

as a disinfectant of imported tea-seed. Its value was found to be
considerable, though it has the defect of a low power of penetration

in seed spread on superimposed shelves.

Coco-nuts. Phytophthora nut fall occurred to much the same
extent as last year. Spraying with Bordeaux mixture may prove
effective in checking this disease. Leaf drop due to Phytophthora
was less frequent. Leaf break or die-back of coco-nut leaves was
found to be associated with a species of Diplodia, the spores of

which are smaller thp,n those of Botryodiplodia theobromae and
remain white for a longer period.' 'Tapering of the crown', a

diseased condition of coco-nut stems involving rapid dwindling in

diameter and barrenness of the palm, has been partially investigated.

It is evidently related to the condition known in Jamaica as ' pencil

point'. Field observations show that many dead roots occur

mingled with the vigorously growing ones. Sphaeronema sp. and
Pestalozzia sp. were isolated from dead roots, but the condition,

though believed to be a root disease, cannot with certainty be

ascribed to the action of these fungi.

Green Manures. Poria hyjjohrunnea was again recorded as
a serious root disease of dadaps and Tephrosia Candida. Irpex
subvinosus causes a stem disease of the latter.

Food Crops. Pit^cularia oryzae was recorded on rice, but the
commonest diseases of this crop in Ceylon are those due to Sclero-

tium and Helniinthosporium. Rice seedlings at the Peradeniya
Experiment Station were badly attacked by a Fusarium. The
point of attack was the micropyle, where pink acervuli were formed.
The young shoots of the germinated seeds were coated with
mycelium, but the shoots above four inches in height appeared to
be immune. The' most susceptible varieties were Macan Pina from
Manila, and Hatiel. Phoma glumarum was also recorded on rice.

Maize was attacked by Puccinia maydls, A disease of bananas
at Uda Hewaheta was found to be due to the planting of suckers
infested by the root-boring beetle: This resulted in the dwarfino-
of the new suckers.

Miscellaneous. Mycosphaerella caricae Sydow and CoUetotri-
chum caricae Stevens & Hall were recorded on Carica papaya.
Other new records are Puccinia nahnnishikii Diet, on Andropogon
citratus, Kordyana commelinae Petch on CoMTnelina nudifiora,
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and Melampsordla ricini (Biv.-Bern.) de Toni on caetor-oil

plant.

Smith (E. F.). EfFect of crown gall inoculations on Bryophyllnm.

Joum. Agric. Res., xxi, 8, pp. 593-597, 10 pL, 1921.

The author, in view of contrary statements recently made, again

maintains (1) that the shoots found in leafy crown galls originate

from groups of totipotent cells disrupted and set growing by the

growth of the tumour; (2) that the crown gall organism has a

stimulating effect on the formation of shoots.

Inoculation experiments on Bryophyllum calycinum gave the

same results as those carried out on tobacco, geranium, and other

plants which had given numerous crown galls containing abortive

roots and shoots. It is considered inadvisable to inoculate detached

leaves, as in this case the general stimulus of separation, which in

Bryophyllum sets all the leaf buds growing, may confuse the

results.

Levine's statement that the shoots in the crown gall develop

from tumour cells is controverted by the author on the grounds

that the tumour cell is a disoriented degenerate cell, given over to

hasty vegetative growth and tending steadily toward decay ; that

it is not an embryo cell and there is no evidence of its subsequent

development into normal tissues, organs, or the whole plant. It is

also contended that, since the tissues are not killed, the appearance

of numerous shoots in various parts of the tumour, resulting from
inoculations in the leaf axil, can only be satisfactorily explained by
ascribing their growth to dislodged fragments of the bud, containing

pre-existing groups of totipotent cells. Further, the normal cortex

is lifted up by a deep-seated tumour developing under it, and grows
with the growth of the tumour without being actually a part of the

tumour tissue, the cells having normal orientation and functioning

normally. Although they are borne on the malignant tissue they

do not originate from it.

The crown gall stroma (supporting tissue of vessels and mature
cells) is intimately connected with the organization of the tumour,

but it is not necessarily developed out of infected cells. This can
only be settled when it is possible to stain the bacteria i7i situ.

Meanwhile the author inclines to the view that the stroma is a

growth of normal tissues (vessels and connective cells) stimulated

by the presence of the abnormal cells, just as in malignant animal
tumours.
When suitable inoculations are made under a dormant bud in

BryophylluTn—that is, immediately under a petiole—^not only are

shoots developed from the bud under the stimulating influence of

the growing tumour, but these shoots will at times develop second-

ary branches, as is the case in peach trees affected by peach yellows.

Axillary shoots thus produced may be the only ones present on
the plant.

Inoculations directly into the dormant bud and the tissues imme-
diately surrounding it— that is, into the leaf axil—disrupt it in

various directions as the resulting tumour develops, and its frag-

ments can be seen under the microscope to be widely separated.

These fragments are able to produce shoots under the tumour
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stimulus, though the resulting organs may be stunted or remain

mere buds owing to the restricted food and water supply.

Leaf-notch buds do not develop at all on undisturbed young

shoots except when stimulated by the crown gall organism. When
the inoculation is made in the vicinity of the leaf-notches most of

the buds grow out into small leafy shoots, and leaves thus treated

will be the only ones on the plant to bear such shoots. Single

needle-thrust inoculations made directly into the dormant leaf-

notch buds resulted in nearly every case in tumours and shoots,

some of the smaller, slow-growing tumours bearing several shoots

and roots.

Totipotent cells are rather rare in the midribs of Bryo/jhyllam,

hence crown galls produced in this part are usually free from leafy

shoots, although it is possible to obtain them. The rarity of these

cells in the midrib of Bi^oi^hyllum calycinum was demonstrated

by sand-bed experiments which the author describes fully. If

shoots are formed directly from tumour cells it is hard to under-

stand why they should be so seldom obtained in midrib inoculations

on this host.

Walkden (H.). The isolation of the organism causing crown gall

on Chrysanthemnni frntescens in Britain.—Ann. of Botany,

XXXV, 137, pp. 137-138, 1921.

The author records the isolation, not previously reported in

Britain, of the organism causing crown gall. It was isolated from

the Paris Daisy {Chrysartthemuin frutescens) and proved to be

identical with Bacterium tuinefaciens, the bacillus responsible for

crown gall in America. Cultural studies both of the British and of

an American culture received from Erwin F. Smith revealed a few
minor divergences from the published accounts by Smith and his

collaborators. Thus the thermal death point in the cultures ex-

amined was 44** to 46° C, while the American investigators record
51° C. The latter's classification of the organism as an acid pro-

ducer seems hardly justified from the slight degree of acidity pro-

duced in dextrose and sucrose. No growth was observed to take

place in Uschinsky's medium, in place of the scanty growth
described in America. But these differences in no way invalidate

the conclusion that the organisms causing crown gall in Britain and
in the United States are identical, since they applied to both sets

of cultures, and both produced typical galls when inoculated.

Paine (S. G.) & Berridge (Emily M.). studies in Bacteriosis. V.
Further investigations of a suggested bacteriolytic action in

Frotea cynaroides affected with the leaf spot disease.—Ami.
ofAppL Biol., viii, 1, pp. 20-26, 1921.

The production of a bacteriolysin, which Paine and Stansfield

(Ann. of Airpl. Biol., vi, p. 27) considered possibly to occur in

Protea cynaroides infected with Pseudomonas proteamacidans
P. and S., was not confirmed. The bacteria gain entrance to the
leaf through the stomata. The host prevents the spread of the
parasite by the development of wound cork. The explanation of
the diminished number of organisms in older spots is considered to
lie in the desiccation to which the tissue, cut oft' bv the cork from
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its water supply, is subjected. Tests in which the organism was
inoculated into a leaf of Protea showed reduction in number of

viable organisms from 2,808,000 on the 15th day, to 16,000 on the

32nd day. On a dry leaf surface, drops containing about 4,000,000

bacteria contained only 320 living organisms in 9 days. Tests

indicated that autointoxication of the bacteria was not the cause of

the reduction, but that it is rather to be attributed to the reaction

of the host plant which restricts the growth of the organism in the

tissues by cork formation and the production of wound gum, and
the ultimate death of the organism is the result of desiccation within

the area enclosed by the cork

Byggets Stribesyge. [Stripe-disease of Barley].

—

State ns Forsffgs-

virksomhed i Plantekultur, Medd., 80, 2 pp., 2 figs., 1921.

Both two- and six-rowed varieties of spring barley are affected

by this disease in Denmark, especially the latter. The losses are

very considerable, amounting in some cases to fifty per cent, of the

yield. Winter barley is less liable. The symptoms are not ap-

parent until three or four leaves are developed, and then appear as

oblong pale stripes on the leaves, which gradually elongate, finally

coalescing and extending the entire length of the blade. As the

leaves grow older, the stripes become dry and grey, surrounded by
a brown line which separates them from the green portion of the

leaf. Later the leaf shreds into strips, following the direction of

the stripes. The ear, when developed at all, is misshapen and
brown.

The following measures of control are recommended : Disinfec-

tion of the seed with a solution of one-half per cent, of copper
sulphate (500 gm. to 100 litres of water). The seed should be

immersed in the solution in a basket or loosely woven sack.

Severely infected seed should be immersed for four hours, half the

time being sufficient in cases of mild infection. After immersion,
the seed should be spread out and dried. Instead of copper sul-

phate, 0-5 per cent, of formalin or O-l percent, of corrosive sublimate

solution may be used. The latter is a strong poison and is there-

fore hardly to be recommended. The times of immersion are six

and two hours respectively, hall' as long sufficing for mild infections.

The hot water treatment should only be applied in cases of mild
infection. This method consists in dipping the seed twenty times

in five minutes in water heated to a temperature of 56-57° C. The
seed should be dried preferably in the open, as artificial drying
reduces the efficacy of the treatment,

J.\CKSON (H. S.) & Mains (E. B.). Aecidial stage of the orange leaf

rust of Wheat, Fuccinia triticina Eriks.

—

Jour a. Agric. Res.,

xxii, 3, pp. 151-172, 1 pi., 1921.

The di&covery of the aecidial stage of Fuccinia triticina is

announced. Teleutospores of this rust from wheat from various

parts of the United States were germinated and sown on forty-eight

species of plants belonging to nineteen genera. Infection occurred
only upon Thcdictri' m. Tests were then made with all the species

of Thulutrum obtainable, with the following results: T. oecidentale

was apparently immune. Pycnidia only were occasionally de-
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veloped upon T, dasycarpiim and T. polygamum. Pycnidia and,

occasionally, a weak development of aecidia occurred upon T.

angustifolium, T. dquilegifolium, T. dioicum, T. minus, T. minus
adiantifolium, and T. 'p^ycaiywm. Aecidia developed vigorously

on two undetermined species of Thalictrum, and on T. Delavayi

and T.flavuTYi. Teleutospores from wheat from certain localities

failed to produce infection, indicating either a difierent strain of

the rust, or lower vitality of these spores.

Aecidiospores were sown on Triticum aestivum, T. aegilopa,

Secale cereale, and twenty-one other grass hosts. Uredo sori were
obtained in all cases on T. aestivum, a few on T. aegilopi<, one sorus

on Secale cereale, and negative results in all other cases (including

barley). The pycnidia and aecidia obtained are described, and the

relationship of this rust, which is biologically distinct from, but
morphologically similar to, other grass rusts having aecidia on the

Ranunculaceae, is discussed.

Pticcinia trlticina is considered to be of foreign origin, wheat
being an introduced host, and the most susceptible Thcdictriuns also

are exotic to North America. South-western Asia is suggested as

the possible original home of the rust on native wheat and species

of Thalictrum. While the rust seems to overwinter by uredo
spores or mycelium in North America, the aecidial host may be of

importance in certain parts of the world in the propagation of this

rust.

Stakman (E. C), Kiuby (R. S.), & Thiel (A. F.). The regional

occurrence of Fuccinia graminis on Barberry.—Abs. in

Phytopath., xi, 1, pp. 39-40, 1921.

Barberries growing in the southern States became heavily in-

fected when inoculated with teleutospores produced in the northern

States. When these northern-grown teleutosori were kept in the

south no infection was produced on barberries. Teleutospores

from the south kept in the north during the summei" and fall,

caused infection in the south. Evidently barberries do not become
infected in the south because practically no teleutospores are viable

in the spring.

Johnson (A. G.) & Dickson (J. G.). Wheat scab and its control.— U.S. Dept. of Agric. Farmers' Bull., 1224, 16 pp., 12 figs.,

1921.

Scab, or Fusarium blight, of wheat is a disease which may be
caused either by Glbberella saubinetii (Mont.) Sacc.,or by Fusarium,
culmontm var. leteius Sher., or by F. avenaceum (Fr.) Sacc, but
the first named is responsible for at least 95 per cent, of the losses,

which in 1919, in spring and winter wheat alone, amounted to

almost 80,000,000 bushels, while a still greater quantity suffered

depreciation in value. The geographical distribution of the disease
is world-wide, but it does not occur in dry regions, and in the
United States the zone extends only from the Mississippi valley
eastwards. The development of the fungus is dependent on
weather conditions, a warm, damp atmosphere during the flowering
period of the host favouring its growth and spread and leading to
severe local epidemics with resultant heavy losses. Besides wheat,
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the parasite also attacks rye, spelt, barley, oats, and various grasses,

such as squirrel-tail grass (Hordeum juoatiim), bluegrass (both Poa
pratensis and P. annua), cheat (Bromus secalinus), and yellow fox-

tail (Setaria glauca), while it is also responsible for the rot-producing

disease found on Indian com, on the dead stalks of which, as also

on wheat straw, it hibernates in its perithecial stage. Hence the

danger of growing wheat in rotation with maize that has been

scab-infected, as the disease is carried over on the corn-stalks and
breaks out in a particularly virulent form.

Wheat infected with scab is shrivelled, grey or whitish in colour,

and light in weight (30 to 40 lb. to the bushel being the average for

badly-scabbed grain), and the kernels thoroughly permeated by the

mycelium are either graded as No. 3 and even No. 4, or else rejected

altogether. An average sample of 60 lb., composed of numerous
small samples taken from different elevators in Illinois in 1919,

showed about 25 lb. of clean, 20 lb. of scabbed, 10 lb. of shrivelled,

and 5 lb. of broken kernels. In bulk, scabbed grain occupies the

same space as sound grain, but it weighs much less.

Scabby seed germinates poorly, and gives rise to blighted and
weak seedlings, but these are often killed before they appear above
ground. The disease spreads later to the heads, where the parasite

continues to develop throughout the season. Its life during the

perithecial stage is saprophytic, and although infection may take

place by a direct discharge of ascospores on to the grain heads, the

most common form of infection is by means of the summer-spores

or conidia.

Complete suppression of the disease is difficult to attain, but the

losses due to it can be greatly minimized by (a) not sowing wheat
after corn, unless the cornstalks are removed and the stubble com-
pletely ploughed under

;
(b) ploughing under all crop refuse and

collecting and burning all old straw and grasses in the immediate
neighbourhood

;
(c) using clean, graded, and treated seed of adapted

varieties
;

(d) sowing wheat when the ground is cool, winter wheat
on the latest safe date of the season, and spring wheat on the ear-

liest safe date in the spring.

Dickson (J. G.). The influence of soil temperatnre on the develop-

ment of the seedling blight of Cereals caused by Gibberella

saubinetii.— Abs. in Phytopath., xi, 1, p. 35, 1921.

Uninfected wheat seedlings developed best in soil temperatures
below 16" C. ; maize seedlings at temperatures above 20° C.

Blight of wheat seedlings did not occur at soil temperatures below
12°, but was severe at temperatures from 16° to 28° C. Maize
seedlings blighted at 20° C. or below, and did not blight above
24° C. Comparable results were obtained in the field.

Stevens (F. L.). Eelminthosporium and Wheat foot-rot.— Abs. in

Phytopath., xi, 1, p. 37, 1921.

An adaptation of the rag-doll seed tester, in which seedlings were
grown under aseptic conditions, and moisture and temperature
varied as desired, was used to study seedling infection of wheat by
the Helminthosporium of foot-rot. Inoculation on the uninjured
sheath was followed by penetration within twenty-four hours and
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the development of a visible brown spot within forty-eight hours.

In favourable conditions the mycelium subsequently invaded the

innermost leaves and caused general rotting and death. When in-

oculated on roots there was a general invasion of the cortex with
very slight discoloration. A number of cultures of closely related

Hehnhithosporiums from different sources, some sent under the

names H. teres, H. aveiiae, H. gramineum, and even H. intersemi-

Tiatuin, showed the same infecting ability. Infection is through
the middle lamella. The mycelium forms appresoria, the middle
and inner lamellae swell, and they and the adjacent cellulose walls

change in staining reaction. On the inside of the host-cell callus-

like bodies develop. A geniculate-spored Helininthosjwrium
caused abundant mycelial invasion, but extended to only a few
cells. Infection by the foot-rot Helminthosporium was secured on
maize, barley, rye, corn-fodder, Sudan grass, and millet.

Weston (W. H.) Jr. Significant points in the life-history of the
Philippine Maize mildew.—Abs. in Fhyto2xith., xi, 1, p. 32, 1921.

A warning is given of the menace to the Ameiican corn crop

caused by th'e presence of several destructive species of Sclerosijora

on Zea mays in the Orient. The Philippine species produces its

conidia only at night, but may continue to do so for over two
months. Conidia may be produced on com, teosinte, sorghum,
sugar-cane, Saccharum spontaneum, and Miscanthus japonicus.

Oogonia are found only on the last three hosts. The conidia do
not survive diying, so that spread to other countries is only likely

through the transportation of oogonia in soil or on plant parts, or

of infected living plants such as sugar-cane cuttings.

Heald (F. D.). The relation of spore load to the per cent, of

stinMng smnt appearing in the crop.—Fhytopatli., xi, 7,

pp. 269-278, 1921.

Single smut balls of Tilletia tritici were found to contain from
six to nine million spores. During threshing, from to 45,416
spores were found to become deposited on single grains of wheat in

Washington. Tests were made by adding 0-005 to 3-0 gm. of bunt
spores to 100 gm. of wheat (giving spore loads per grain respec-

tively of about 400 to 183,000) and planting the seeds in clean
Soil. At least 0*5 gm. of powdered smut per 100 gm. of seed (about

35,000 spores per grain) was found necessary to produce the maxi-
mum amount of smut on the crop. In the case of naturally smutted
seeds, a lesser per cent, of smut occurs in the crop than when the
same number of spores per grain are added from freshly broken
bunt balls, indicating that the spores retain their vitality better in

unbroken balls. A spore load of o33 spores per grain was found
to produce 9-52 per cent, smutted plants in the variety Jenkin's
Club, whereas the same spore load resulted in no smut being pro-
duced with the Marquis variety. Marquis was seldom found bear-
ing sufficient smut spores after threshing- to necessitate seed t eat-

ment. The author considers that the necessity of having considerable
numbers of smut spores in order to secure infection indicates either
a mtiltiple infection or a chemical mass effect due to numbers of
spores.

G 3
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It was found possible to predict the amount of sniut that may
appear, from a count of the spore load of seed examined.

Koch (Elizabeth) & Rumbold (Caroline). Fhoma on sweet
Sorghnm.—Phytopath., xi, 7, pp. 253-268, 3 pi., 3 figs., 1921.

A Phortui was found on seedling leaves, and the leaves, seed

heads, and seed of mature sweet sorghum plants from Arkansas,

Kansas, Mississippi, Texas, and Virginia. The fungus caused in-

fectioh in cross-inoculations upon eleven varieties of grain sorghum
and sweet sorghum, and upon the forage sorghum Brown Durra.

Seeds bearing pycnidia were found when planted to produce in

some cases infected seedlings and to show poorer germination than

healthy seeds. Slight infection was produced on sugar-cane and
Zea mays. The cultural characters of the fungus from various

varieties of sorghum are described, and while variation occurred in

the morphological and physiological characters of the fungi from
different sources, these variations were not considered of sufficient

constancy nor degree to warrant special naming of the strains. , The
fungus is tentatively assigned to Phoma i'nsldiosa Tassi.

The fungus was found to retain its vitality on seed for one year,

but the vitality was poor at the end of two years.

Rumbold (Caroline) & Tisdale (Elizabeth K.). Notes on
Fhoma insidiosa Tass. found on Sudan grass.—Phytopath.,

xi, 8, p. 345, 1921.

Brownish-drab spots with indefinite outlines, bearing pycnidia of

P. insidiosa, were found on Sudan grass. Cultures were obtained,

and infection produced on Early Amber sweet sorghum.
The original culture from Sudan grass did not produce a pink

stain in the medium, but the re-isolation from the sorghum pro-

duced this stain, just as the fungus found naturally on sorghum did.

A number of measurements of pycnidia and conidia from leaves and
cultures is given, there being considerable differences according to

the sourco of the fungus between the limits of 45 and 198 yii for the

pycnidia and 4*4 to 7-9 x 2-6 to 4-4 /x for the conidia.

Rosen (H. R.). Further observations on a bacterial root and
stalk rot of field Corn.—Phytopath., xi, 2, pp. 74-79, 4 figs.,

1921.

From rotted roots, stalks, leaves, and husks of maize in Arkansas,
accompanied by brown discoloration of the nodes, the writer has
isolated a rapidly growing, white bacterium, capable of reproducing
the disease. Under favourable conditions, such as high humidity
and temperature, the rot rapidly spreads through the thickness of

the stem, the tissues collapse and disintegrate, and the stalk falls

over. At times 10 to 30 per cent, of the plants may be attacked.
I

Seymour (Edith K.) & M ^Farland (F. T.) Losses from rye
ergot.—Phytopath., xi, 7, pp. 28-)-289, 1921.

Spikes of rye (Secale cereale) affected with Clavlceps purpurea
contain a larger number of blasted kernels or empty florets than do
normal spikes. The majority of these blasted kernels or empty
florets have been penetrated by the fungus. Thus in one count
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witli failure. Steeping infected seed is inadvisable, as it becomes
nmcilaginous when wetted, with tlie result that in tlie drying pro-

cess the seeds adhere togetlier, whilst their vitality is greatly
reduced. This difficulty has been ov^ercome by using a very fine

misty spra}' and by employing comparatively small quantities of

the following solutions: 5 and 10 per cent. a({ueous solutions of

copper sulphate ;
2,' 10, and 15 per cent. Burgundy mixture; 0-1.

0-5, and 1 per cent, aqueous solutions of mercuric chloride ; and
0-37, 0-48, and 0.59 per cent, aqueous solutions of formaldehyde.
The 0-59 per cent, formaldehyde solution was the only one that

effectively checked the disease, but in practice it can hardly be re-

garded as a useful method of control, as the percentage of germina-
tion is seriously reduced, and to counteract this much greater quan-
tities of seed than usual would have to be sown. In attempts to

disinfect the seed by heating, it was found that the vitality of the

fungus was not impaired when the seeds were exposed to a tempera-
ture of 50° C. for periods of from 6 to 192 hours, the longer ex-

posures also slightly improving germination. Nor were the conidia

killed at temperatures up to 80° C, prolonged up to 168 hours, but
death occurred after a 30-hour exposure to a temperature of 96-5° C.

A period of rest after this treatment improved the germination of

the seeds considerably, but it never rose above 54 per cent., as

compared with 94 per cent, in the control seeds. It follows from
these trials that, for the present at least, preventive measures will

have to be employed to minimize the very serious losses resulting

from this disease. Care in the choice of the seed for sowing, which
should never be taken from a ' browned ' crop, is essential, and
much valuable filire can be saved and further spread avoided by
' pulling ' a crop that shows signs of the disease.

There is an erroneous idea that white flowering' Hax is resistajUt,

but this is simply due to the fact that it is generally pulled l^efore
' browning' has become epidemic in it. A full description of the

fungus is being published in a separate paper. [See next abstract,]
' Rust ' and ' Firing '. The full life-history of the flax rust,

Melanvpsora lint, had not been previously followed in Europe,

though known in America. The authors have found all four stages

on flax in Ireland. The spermagonia appear about fifteen days
after the infection of young plants with germinating teleutospores,

and are followed a few days later by aecidia. The flask-shaped or

spherical, immersed spermagonium has a minute beak with an
ostioie opening directly underneath a stoma, or occasionally two,i

each beneath a separate stoma. The spermatia borne on branched
stalks within the spermagonium are extruded to the exterior

through the ostioie and the stoma in the form of a tendril. The
walls of the spermagonium are formed of compacted hyaline hyphae
with yellowish contents. All attempts to germinate the spermatia

failed. The raised aecidial pustules are generally crescentic or

annular in shape. In the latter case the leaf tissue within the ring

is not raised and contains spermagonia. The aecidia themselves,

arising beneath the epidermis of the leaf, rupture it, and thus the

chains of aecidiospores lie freely exposed. Inoculations with the

aecidiospores gave uredo pustules in nine days, followed by the

teleutospore stage twenty-two days later. Spread takes place
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BoTRYTis DISEASE. The species has not been determined, nor
whether it is one which is common to a number of plants. On flax,

infection usually occurs on the stem, at any point, and the tissues

are 'here quickly destroyed, while the upper portion of the plant

dies. In one case, however, progression of the infection from above
downwards was noted in plants infested by Capsid bugs. The upper
portions of these plants ceased to elongate and branched abnormally,
and the Botrytis attack took place in these upper portions, infection

being possibly favoured either by the wounds made by the insects

or by the lowered vitality of the plants. The latter were killed

outright before any fruits or seeds had developed. The authors
consider it practically certain that the sclerotia produced by the

fungus on the dead tissues survive the winter, and the disease may
arise through their agenc}' in the following year.

ScLEROTiUM DISEASE {Sclerotinia sclerotiorum). This parasite

attacks a large number of different plants, but it was only once
met with causing a rot of lodged flax. Inoculations with pure
cultures of the fungus showed it to be a virulent parasite.

Yellowing. The most careful examination failed to reveal the

presence of a parasitic organism, and the cause of the disorder,

which is characterized by a chlorotic and stunted appearance of the

young seedlings, appears to be, in some cases at least, a result of un-
suitable soil conditions.

Lafferty (H. a.). The ' browning ' and ' stem-break ' disease of

cultivated Flax (Linnm nsitatissimnm) caused by Folyspora
lini n. gen. et sp.—Sclent. Proc. Royal Dublin Soc, xvi, N. S.,

22, pp. 248-274, 3 pi., 1921.

This is a fuller description of the organism and its effects already

referred to in a paper by Pethybridge and the present author [see

last abstract]. There is a Latin diagnosis of the fungus and an
account of its behaviour under cultural conditions. The symptoms
of both forms of the disease are dealt with in detail. ' Browning

'

in the crop first becomes evident about pulling time, either in

isolated areas which gradually increase in extent until they coa-

lesce, or more or less uniformly over the whole field if the primary
infection is general from the start, Weather conditipns influence

its rate of development, spread being most rapid in warm damp
weather. One diseased centre, about one foot square in area, was
found to have increased in three days to an irregular area of

seventy-two square feet. On the leaves the characteristic dark
brown, rounded, usually sharply defined and slightly depressed

spots appear either singly or in considerable numbers, as many as

eight having been found on a single leaf. They do not increase in

size very rapidly, and except when the attack takes place in the

region of the petiole, the leaves are able to continue their functions

for a long time after infection ; in every case, however, the ulti-

mate result is premature death, the leaf turning brown and either

falling or remaining with its surface adhering to the stem. The
diseased areas in the main stem, which are often closely associated

with the presence of an affected leaf situated at a slightly higher

level, appear at first as minute, elongated, light fawn to brown
spots, which gradually spread, especially in a longitudinal direction.
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on short blunt pegs, which may bear two or more spores. The
conidia frequently become septate before germination. The fungus
is regarded as belonging to the Melanconiales, and attention is

called to certain similarities with Microstroma, though the latter

is usually regarded (except by Maire) as belonging to the Exobasi-
diaceae.

Inoculations with pure cultures were successful and no evidence

was obtained of varietal resistance or of separate strains of the

fungus.

Sanders (G. E.) & Kelsall (A.). Dusts and dusting for insect

and fungus control.—Scient. Agric. [Canada], ii, 8 pp., Sept.,

1921.

This article deals with dusts containing copper and arsenic, and
is continued from a preceding article entitled ' The present status of

dusting '.

Paris green is a well-known copper-arsenic dust, but is a poor
fungicide and is expensive. Commercial Bordeaax powders, made
usually by mixing copper sulphate solution and milk of lime and
drying the precipitate, are good fungicides. A new copper-arsenic

dust was devised by the authors in 1917. In 1921 about 700 tons

of this dust were vised in Nova Scotia. In the Annapolis Valley of

Nova Scotia about 10,000 acres of apples were thus dusted in 1921,

8,o00 acres were sprayed (principally with Bordeaux), and about

1,500 acres Avere dusted with sulphur-lead arsenate dust.

In making their dust the authors first used anhydrous CuSO^,
but later the mono-hydrate CuSO^HgO, was generally used. 0?his

salt is ground fine enough to pass a screen of 200 meshes per inch.

Calcium arsenate is at present considered the most ' satisfactory

.arsenical salt to add to the dust. Powdered hydrated lime is-added

Ho give the necessary bulk. The strength of these dusts has been

expressed in the percentage of metallic copper and metallic arsenic

respectively. Thus a 3^-1 1^ dust has been recommended since

1919 for apples, and is made up with 101b. of dehydrated CuSO^
(containing 35 per cent, of metallic copper) and 5 lb. of calcium

arsenate (containing 26 per cent, of metallic arsenic). The remain-

ing 85 lb. are hydrated lime. For potatoes a 5^-^21 formula is

recommended at present. These dusts may be stored in any dry
place, but should be used the same season in which they are mixed.

When the dust is applied to a leaf, the first contact with Water

(rain or dew) changes the white powder to a blue film of Bordeaux
mixture. The dust has better spreading power than sulphur dust.

For an acre, 55 lb. of copper-lime dust, 73 lb. of 90-10 sulphur-

lead arsenate dust, or 100 gallons of Bordeaux mixture were
required.

In order to determine the relative adhesiveness of the copper-

arsenic dust and of Bordeaux mixture, leases were picked from
dusted and sprayed apple-trees, and the amounts of copper and
arsenic remaining after various lengths of time had elapsed, were
determined. These tests indicated that as much copper and arsenic

are found on the leaves immediately after dusting as after spraying,

indicating that there is no greater wastage of material in dusting

than in spraying. The spray was found to adhere to the Icatcs

i
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sulphate, 5 lb. of arsenate of lime, and 85 lb. of hydrated lime.

50 lb. are recommended per acre of twenty-year-old trees. The
sulphur-lead arsenate dust is composed of 90 lb. superfine dusting
sulphur and 10 lb. dry lead arsenate. It is used at the rate of

75 lb. per acre of twenty-year-old trees.

Chifflot (J.). Les maladies cryptogamiqnes des Abricotiers

dans la vallee du Bhone. [Cryptogamic diseases of Apricot
trees in the Rhone valley].

—

Ann. des Epiphyties, vii, pp. 315-
3.22, 1921.

The importance of the fruit production of the Rhone valley is

shown by the fact that in 1920 over 10,000 tons of apricots and
peaches were dispatched to the various markets and sold at an
average price of fr. 120 per 100 kg. The apricot orchards, inter-

spersed with market gardens, are situated on the low-lying parts

bordering the river and on the slopes of the valley. Cultivation

is neglected and little is done to check diseases, with the result

that returns are much below what they should be.

The two prmcipal diseases found on the apricots are brown rot

due to Stromatinia [Sclerotinia] laoca Ehrenb. (Monilia laxa
(Ehrenb.) Sacc. and Vogl.), which some phytopathologists look upon
as a form of Stromatinia (Monilia) cinerea Bon., and Clastero-

sporiiim carpophilum (L^v.) Aderh. {Coinjneuin Beyerinckii Oud.).

The former attacks flowers, buds, fruits, and twigs, which mummify
and become covered with the grey efflorescence of the Monilia
stage. This mould is also found on the base of the petioles and on
the cicatrices left by the fallen buds and flowers, while aflected

twigs exude through the ruptured cuticle a gummy secretion, at

times abundant. Damp weather favours the development and the

spread of the parasite, which is essentially a low temperature
organism. The years 1913, 1915, and 1916 were particularly

favourable to it, the fruit yield in France being reduced by 80 to

90 per cent. Infection probably takes place through the stigmas
when the flow^ers first open, and spreads rapidly through flowers

and buds to neighbouring twigs and from these in due course to

the fruits.

The second disease also attacks the flowers, twigs, and fruitbut does
less damage than the first. On the twigs pink spots are formed
which later turn brown and may give out a gummy secretion, this

being the only point of resemblance to the Monilia. The leaves

are also covered with pink spots which become brown and fall out.

The fruit is sometimes severely aflected, the pulp drying up
between the brownish spot and the centre of the fruit.

Treatment is the same for both diseases. Rotted fruits and
dead wood should be burned, not buried, and the trees sprayed
during the winter with Bordeaux or Burgund}* mixture or neutral

verdet. Several applications during January, February, and just

before and after flowering are recommended. Scott's self-boiled

lime sulphur i.s also stated to be efficient and easy to prepare. Of
the varieties of apricots grown in the Rhone valley, Luizet is the

most resistant and is followed by Abricot d'Ampuis, Blanc rose,

Paviot, and Poizat, in order of resistance.
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Leonian (L. H.)- Studies of the Valsa Apple canker in New
tHe^co—Phytopath., xi, 6, pp. 236-243, 1921.

Twigs, branches, or the main trunk of apple-trees in New Mexico
were found to bear cankers covered with the fruiting bodies of

a fungus, mostly pycnidia apparently identical with the Cytospora

described by Stevens {III. Agric. Expt. Stat. Bull., 217, 1919). A few
perithecia were, however, found, which resembled Vulsa leucostoma

(Pers. ) Fr. Both pycnidia and perithecia were developed in culture

and their relationship demonstrated. Inoculations with conidia on
steamed apple twigs were found to yield only pycnidial stromata,

but similar cultures from ascospores gave both forms of fructifica-

tion. Inoculations in the field with conidia and ascospores of the

fungus, and also with conidia from cultures of a plum strain of

Cytospora leucostoma, gave rise to typical lesions and fruiting

bodies. Cytospora chrysospernia was found to be unable to attack

apple-trees.

A cultural study of the fungus indicated that cane-sugar and
sodium chloride, under proper conditions, acted as stimuli to the

formation of perithecia on oatmeal agar. Inoculation experiments
on apple-trees in the field showed that the fungus is a weak wound
parasite, and will not attack vigorous trees. In natural attacks

discoloured sunken lesions are formed which may extend along the

entire length of the branches. The mai'gin of the lesion is wrinkled,
peeHng, and split, with often also a purplish zone which marks the

advance of the fungus. On the trunk the bark becomes swollen and
soft at first, then dries and shrinks. The eft'ect of a trunk canker
is to give the tree a sickly appearance, the leaves remaining small,

fading, and dropping off*. In branch attacks the parts dry up and
defoliate more rapidly.

Rayaz (L.) & Verge (G.). Snr la germination des spores dn
mildion de la Vigne. [On the germination of the spores of

the Vine mildew.]

—

Comptes Reivdus Acad, des Sciences, clxxiii.

25, pp. 1421-1423, 1921.

Certain of the natural water supplies in the neighbourhood of

Montpellier have been found to inhibit the emission and germina-
tion of the summer zoospores of Flasniojxira viticola, while the

town water supply and water distilled in glass give irregular

results. This unfavourable action, which cannot be explained by
differences in electrical conductivity, can be neutralized by the
addition of minute quantities of sulphuric or carbonic acid or even
of copper sulphate.

In rain water, dew, and twice distilled water germination is

regular.

Attempts were made to study the toxic efi*ects of various sub-
stances added to rain water. It was found that besides the toxic

eff*ect other factors were important, especially the volume of solu-

tion, its surface tension (which affects the degree of immersion and
wetting of the spores), and the concentration of the spores in the
liquid. It was found that the spores do not germinate in rain
water containing 1 : 50,000 of sulphuric acid or between 1 : 300,000
and 1 : 400,000 of copper sulphate (corresponding to an average of
1 : 1,000,000 of metallic copper) ; sodium carbonate is active only in
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[Symhytrium emJohloticum] ]ias not yet appeared Avithin thepresent bmits of Austria, the less serious potato scab disease havecaused some alarm amongst growers who are not always able todistinguish them from wart disease. Scab is not responsible fo?more than a superficial injury to the tubers, but disfigures them andreduces their market price.
*

Basing himself on Wollenweber's monogi-aph (Der KartoflfelschorfArb. Forschungs.nsL Kartoffelhan, 2, 192^0), the author disti^uishes

f Fln.hirT^ r"f''. '^ '^^ ^° E"^«P«- 'Shallow^ scab'

(I^frw ^'

f""'.
*° ^oUnomyces tricolor Wr., A. intermedins

^J^Zl' T

'

f / jgrijicans' (Kvng.) Wr. (the last two alsoa talking beetroot); 'deep scab' CTiefschorf) caused by A. in-canescens Wr and
;
knobby scab' (' Buckelschorf

') caused hyl<^r^og^neas Wr. Other species that can cause scab of potatoef at^.^^^ihostrmnaWv^^^^^ A. alhus (R. D.) Gasp., with its varietiesochroleucus (Neuk.) Wr. and cretaceus (Kriig.) Wr., the last named

rtno' ^1 '?^^f'• ^""^^ ^*' '^''' «P^^^^« -r'e also proS yresponsible for scab m carrots.
i" ^"^^y

is inofhPv'fn
*°

f^^
''^^' "^"'"^ \^ 'P""^^^ «^ ^c^;nom2/c.8 there

fpr!n^
' f^ 'P°°^^' powdery, or corky scab due to a dif-

SchT wS"' f^'""^^^^^^T
.m^.^mYu^m (Wallr.) Johns, (^'.so/couiirunch.), which does more damage as it penetrates more deeply

"ThT.hr'r"r ^^^d,r^T'^^^ °^ large portions of the tuber

'

. i 1
• ^^f

^,^^^e^i«tics of the dififerent scabs are described. In shallowscab light-brown areas, rough, and as if covered with cork dust

smSund
'^"

TtT- ^^ '^' ^'''^''^- Th^ spots are general ysmall and round but m severe cases may coalesce into larger areasTorn pieces of the epidermis generally cover the roughened surface"Deep scab is distinguished by pits formed in the skin owin^ to thedestruction of a portion of the periderm. These pits have anirregular, rough surface, and- are"^ often covered with scale-likeremains of the dead tissues. By coalescing, shallow pits of aro-eiextent may be formed, but infection never penetrates^really deepl^into the tuber. Knobby scab is characterized by small IsSk^rounded or hemispherical protuberances, surrounded by torn piecesof skin, which arise as the result of an abnonnal stimulation of theouter tissues of the tuber by the parasite. This is the form that is

Tt .1 1. ?• r
^' "ft\'°

^"^" ^^' ^-ly •stages of wart disease, buIt can be distinguished by the swellings n?ver exceeding 1 cm ndiameer and having a smooth or slightly roughened,\ever " anirregularly serrated or cauliflower-like surface^ It is of lessfrequent occurrence than the others.

soik 'V!""*^'^
^^^^' Actinomyces scab is generally found on alkaline

sTHdV / 1^ ^f
^''''''

!f^°^ ^^'°'" ^^^^^' ^''^ somewhat acid. Drysandy sojls favour the former, and dry y^ars are generally also

xactlvtt.'
''' ^^!

^i^'^'l-
forms^do^ not, however, re^c nexactly the same way to these factors.

Scaht'liZ.^TT-!'^"^
not generally given satisfactory results,bcab IS chiefly a soil-borne disease, transmission by infected seed

a thiw o"?"
"^ "'''> ''''''^^'y importance. In scab-infected soHa thiee or four years rotation or the plantin- of resistant varieties

HelforHrd'^'b '^^^Vff"^ ''''^'''''' ^'--^-^ are mlndonori •

Helios, Hmdenburg, Jubel, Lucya, and Toj^as. These are also
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highly resistant to wart disease. Susceptible to both wart and
scab diseases are Alma, Ella, Goldspende, Nero, Imperator, In-

dustrie, Johanna, Magnum Bonum, Primel, Schladener Ruhm,
Silesia, Up-to-date, and Westfalia. Resistant to scab, but suscep-

tible to wart disease are Deodora, Prof. Gerlach, and Geheimrat Haas,
while the contrary is the case with the variety Juli and some
others. In the case of Spongospora scab, liming the soil is recom-
mended, while the use of acid fertilizers (ammonium sulphate and
superphosphate) together with green manuring is advised for

Actinomyces scab. Disinfection of the tubers with corrosive subli-

mate or formaldehyde is sometimes advisable, especially when
opening new potato fields.

Lyon (H. L.). Three major Cane diseases : mosaic, sereh, and Fiji

disease.—Bull. Expt. Stat. Hawaiian Sugar Plant. Assoc.,

Bot. Ser. iii, 1, pp. 1-43, 4 pi., 27 figs., 1921.

Mosaic. This disease, which the writer identifies with that

known for many years in Java under the name ' gele strepenziekte

'

(yellow stripe disease), is widely spread in Hawaii, Porto Rico,

Louisiana, Florida, Cuba, Jamaica, Trinidad, and Barbados, while

there are indications that it has been present for at least twenty
years in Argentina, where it is now of general occurrence in the

cane plantations.

The primary and critical symptom, and the only one on which a
diagnosis should be based, is the appearance on the leaves of patches

or blotches of a green colour several shades lighter than the normal
green tissues which surround them. These blotches are most dis-

tinct when the leaves first unroll from the terminal bud (spindle),

so that the newly-opened leaves should be the first to be examined
when seeking evidence of the presence of the disease. The green

tissues of the leaf-shep.th are afiected in the same manner as those

of the leaf-blade, but the blotches are always less conspicuous.

Mosaic does not, as a rule, induce an appreciable change in the size

or shape of the leaves, but stunted shoots of affected Striped Tip

sometimes terminate their efforts to grow by producing a few
twisted and distorted leaves, giving them the aspect of canes about

to succumb to Fiji disease. While some varieties of cane may
carry mosaic year after year without showing any symptoms
except the mottling of the leaves, others develop very marked
secondary symptoms, one of the most frequent being the mottling

or marbling of the stem ; in varieties with a green rind the blotches

develop strong red and purplish tints, while in canes with a

normally red or purple rind the mottling is the result of a diminu-

tion or loss of the normal colours, the blotches appearing green on

a dark background. The cankering of the stem observed in Porto

Rico is, according to the writer, only an extension of the mottling

of the rind to a point which results in the death of the affected

tissue ; the cracks or cankers thus formed in the rind afford easy

entrance to various fungi which attack and destroy the soft tissues

within the stem. In Hawaii, however, no case of similar cracking

has yet been observed.

In a few variet'-s the disease affects strongly the growth of the

plant, which may produce small and deformed canes or no canes at
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all. This syiuptom is common in the Striped Tip and Yellow Cale-

donia varieties in Hawaii.
As a rule, mosaic does not by itself cause any marked change in

the internal tissues of the stem. In canes long affected, however,

there may sometimes be found irregular masses of internal tissue

which are more or less stained and discoloured, ranging from light

red to a very dark brown or almost black.

Despite much careful investigation, the writer and his associates

were unable to locate by microscopic examination or cultural

methods, any organism in canes affected with mosaic which might
be responsible for the disease. Numerous experiments carried out

on a highlj'-susceptible variety in the field with a view to convey-
ing the disease by artificial means from affected to healthy plants,

gave but a low percentage of positive results, which were further-

more invalidated by the natural spread of the disease in the plots

used as checks. In the few experiments where canes grown in

tubs and carefully isolated in a glass-house were employed, only

negative results were obtained. Most of these attempts were made
with juices extracted by pressure from aSected canes, especially

from near the growing point. The characters of the disease in-

dicate that the causal factor operates at or near the gi'owing point.

The actual injury to the chlorophyllous tissue is accomplished while

the leaf is still rolled up in the spindle.

According to the author's observations, mosaic is not induced in

the sugar-cane either directly or indirectly by soil conditions ; it is

not transmitted through the soil, and does not hold over in the soil

from one planting to the next. If a diseased stool is removed and
a healthy cutting is planted in its place, the latter invariably gives

rise to a healthy stool which will remain healthy throughout several

seasons unless reinfected from outside. The author cites the case

of a large field where over 90 per cent, of the canes were diseased

;

the field was cleared of the diseased stools and replanted with
healthy cuttings, which produced a stand of canes in which the

disease never appeared.

The progress of the disease in individual cane stools would seem
to indicate that the causative agent does not migrate to any extent,

if at all, through the tissues of the stem from one shoot to the next,

but that the infection usually spreads by an aerial route from
shoot to shoot, even in the same stool. In almost all cases when a

leaf is mottled the corresponding eye will contain the infection, and
any shoot developed from it will show the disease. But cuttings

from parts of diseased stools which bear unmottled leaves may give

perfectly healthy canes, and it is even possible to get healthy
ratoons from stools in which every shoot has shown the disease.

No cane variety growp for sugar production in Hawaii is immune
to mosaic, but some varieties are so very resistant that for practical

purposes they may be considered immune. Striped Mexican,
Badila, and Demerara 1135 are the best canes in this class. Yellow
Caledonia is only moderately resistant, while Lahaina, Striped Tip,

-and Demerara 117 are very susceptible. Seedling canes are almost
invariably as susceptible as are their parents. The variety known
as Kavangire, which is only another name for Uba, is unsuitable
for sugar production in Hawaii, but is stated elsewhere to be
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immune. The true Cavengerie, on the other hand, is very sus-

ceptible.

It should be held axiomatic that mosaic lessens the sugar manu-
facturing capacity of the plant. The losses caused by it vary
according to the variety of cane grown. In Striped Tip the plants

can be rendered utterly worthless. Even in Lahaina, which carries

the disease without showing marked evidence of injury, actual

tests made by the author showed that the stools from diseased

cuttings yield only 60 per cent, as much sugar as stools from
healthy ones.

Mosaic can be controlled only by the use of resistant varieties

and by planting cuttings from none but healthy canes (if possible

from disease-free fields) carefully selected by an experienced staff.

When the attack is limited, it should be eliminated at once by re-

moving and destroying all affected canes.

Sereh. Sereh is believed to be an infectious disease, but. so far

the causative agent has not been determined. It suddenly appeared
in West Java in the early eighties of the last century, and it has

since been reported from Borneo, Sumatra, Malacca, India, Mauri-
tius, Australia, Formosa, Hawaii, and Fiji. Some of these reports

however, were based on insufficient evidence or a mistake in the
diagnosis. Thus the author is satisfied from personal investigations

that the Fiji report was incorrect, and also that the Hawaiian con-

dition formerly attributed to sereh is not that disease.

In some varieties of sugar-cane (e.g. Cheribon), sereh arrests the
growth of the canes, the majority of shoots remaining short and
stunted, and the whole stool assuming the aspect of a tuft of lemon-
grass (the native name for which in Java is ' sereh '). In other

varieties, as for instance 247 B, the growth of the affected canes is

not impaired, these growing as rapidly and to the same length and
diameter as the healthy ones, but being much lighter in weight and
yielding far less juice and sugar. The tissues inside diseased stalks

usually contain vascular bundles of a red colour, due to the presence

of a red gummy substance in the vessels ; these are not very con-

spicuous in Cheribon, and are hard to find until after the shoots are

ten months old. In 247 B, on the other hand, they are numerous,

and constitute the one critical symptom on which a certain dia-

gnosis can be based. In certain varieties (e.g. 247 B), diseased canes

develop copious adventitious roots which grow under the leaf-

sheaths from the aerial nodes. An additional symptom may consist

in a lack of sap in the central tissue of the internodes, which is then

white and strongly resembles an axillary strand of pith. In the

older internodes near the base of the cane, this pithy central tissue

often breaks down, leaving a cavity of considerable size. Of late

years it has been shown that the failure of a cane, the leafy top of

which has been removed, to produce lateral shoots from its upper

eyes is a direct evidence of the presence of sereh.

Experience in Java has proved that cuttings obtained from canes

affected with sereh invariably give rise to badly diseased stools, and
the symptoms are alwaj's more pronounced in each succeeding

generation. The practice of ratooning had also to be abandoned

there, as the stands thus obtained showed such an increase of tlie

disease as to render them valueless.
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Measures for the control of sereh are limited to the use of resis-

tant varieties, mostly seedling canes (none of which, however,
according to the author, corallines really high sugar-producing;

properties with immunity to sereh), and to planting cuttings

obtained from healthy canes. It was early noticed that the disease

did not flourish at high elevations, but was confined to the lowland
fields. This led to the development of the well-known hill nursery
system in Java. The canes for seed are first grown at an elevation

of 5,000 to 6,000 feet, and cut when si:<i to eight months old. The
cuttings are used for planting secondary nurseries at 2,000 to 2,500

feet, and the cane from these is again used to plant nurseries at

about 1,000 feet, from which the seed for the plains is obtained.

At each stage a rigorous selection is practised, and if proper care be
taken to exclude all affected cuttings it is only necessary to renew
the stock from the mountains every four or five years. Even
without the use of mountain seed some plantations in Java manage
to keep the disease under control by selection of disease-free cut-

tings from their own fields.

Fiji disease. After a very full description of the disease [see

next abstract], based on material obtained from Fiji and Australia

and field observations in the former locality, the writer states that

during the past j^ear he has turned all his material over to Dr. L. O.
Kunkel for further study. At the present time, all that can be
said regarding the organism held to be responsible for the disease

(for which the author proposes the name Nm^thieUa sacchari) is that

it is always present in all of the stem and leaf galls of canes
affected with Fiji disease ; that it has been found in incipient galls

only three millimetres below the growing point of the cane stem
;

and that in developing galls the individual organisms have been
observed to divide simultaneously with the nuclei which they
accompany. The author also states, basing himself on the dis-

covery of Fiji disease in New Guinea in 1914, that the disease,

which was considered as endemic in Fiji, may well have been im-
ported there from New Guinea with some of the many cane
varieties which have, from time to time, been taken from there for

purposes of cultivation on the sugar estates of Fiji and Australia.

The New Guinea cane variety Badila was noticed at an early date

to be exceptionally resistant to the disease, and recent information
indicates that it is still the favourite cane in Fiji, where, up to the

present, no more resistant variety has been found. The sugar in-

dustry at Fiji, at one time gravely threatened by this disease, is

now thriving. This is due not only to the use of resistant varieties

and the selection of healthy cane for s^ed, but also to the system of

rotation followed. As a rule, 6nly firs^ ratoons are taken, and then
the land is kept under beans for a year before again planting cane.

The disease is rare on poor soil, and cane growoi on such soil is

largely used for s^ed.

KeinkinCt (O. a.). Fiji disease of Sugar caile in the Philippine
Isia.nd3.—Phyt02jath., xi, 8, pp. 334-337, 2 pi., 1921.

The Fiji disease of sugar-cane has been present in the Philippine

Islands since at least 1916, but no authenticated report of its pre-

sence was given until December 1920, when the author made an
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examination of the infected fields and found that the disease was
extremely destructive, especially to imported varieties such as Java
247 and Hawaii 109, the losses amounting in some cases to 50 to 75
per cent. Indigenous varieties (Cebu Purple, Lamao White, Negros
Purple) were much less severely afiected, even when growing inter-

mingled with heavily infected Ilawaiian or Java varieties ; the use
of these canes, combined with crop rotation in the fields, would
therefore appear to be an effective method of control of the disease
in the Philippines. It has not been observed on the wild sugar-
cane (SaccharuTTi spontanewm).
The most constant symptom of Fiji disease, and the only one in

the early stages of infection, is the occurrence of elongated, raised

galls extending lengthwise on the under side of the leaves, either
on the main vein or on the smaller veins, and varying in length
from 2 mm. to 6 cm. or more. The young galls are of a lighter

green than the normal tissue of the leaf, and are translucent if the
latter is held up to the light. Later they become much thickened,
opaque, frequently turning reddish in spots, then brownish, and in

some cases may burst open, exposing a brownish mas^. They do
not extend through the leaf, there being only a slight yellowing on
the upper surface to mark the position of the gall below. In
advanced cases galls may also be found on the leaf sheaths, but
they have never been observed on the stems of the canes ; they are

present in abundance on old dead and dried leaves, which may be
a source of infection.

Badly infected plants remain small and stunted (owing to the
shortening of the intemodes) and have a bunchy growth of leaves

at the top. An excessive number of shoots is developed, and the

leaves produced are small, slender, and of a darker green than
normal ; this darker colour is present even on canes that have been
affected apparently for a few months only ; otherwise, in the latter

case, the appearance of the sugar-cane is normal except for a slight

stunting, more upright leaves, and the production of galls.

In diseased plant canes, the root system is small, bunchy, and
slightly rotted ; in diseased ratoons it is also smaller and more
decayed than ordinarily. A rot may extend from the dead roots

into the stem, though it is not always associated with this disease,

and appears to be a secondary trouble caused by some organism
that attacks the weakened canes. New shoots arising from the

base of diseased plants often have a yellow streak running down
the central group of unfolded leaves ; in advanced cases these shoots

may be rotted and the diseased condition may extend for a short

distance into the stem. The shoot rot is characterized by a yellow-
ing of the exposed leaves and a subsequent reddening of the young
roUed-up leaves within the sheaths. The leaves finally die, and the

entire inner part of the shoot is affected by a soft brown rot.

These conditions are probably due to the attack of secondary
organisms, the disease being sometimes not adcompanied by rotting.

Usually there is no discoloration of the interior tissues of the canes

of diseased stools except at the nodes where a shoot arises, and just

above the root system ; at these points a yellowing or reddening of

tJie tissues may be present. In a few cases entire canes, from the

roots to the top, have been observed to be somewhat pithy and
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soft, without sliowing- Rny discoloration or decay ; tJie tops of such
plants are very bunchy, and numerous galls are present on the
leaves.

Frequently in plant canes one stalk of a stool is visibly diseased,

while the rest appear to be unaffected ; it is reported, however, that

tops taken from such apparently healthy stalks will carry infection.

Plasmodia-like bodies are found in young and old galls ; they are
light-coloured in the former, brownish and more granular in the
latter. These bodies occur also in the cells of the young shoots
that arise from the base bf diseased plants. Other bodies of a
fungoid nature are present in the rotted roots and base of the stem

;

this would indicate that a fungus is responsible for the disease, but
it will be necessary to establish the connexion by isolation and in-

oculation experiments before it can be accepted. At present, all

indications tend to show that the causal factor gains entrance to

the plant through the root system, and that it may remain in the
soil for at least a year.

The constitution of the soil appears to have no influence on the
disease, which attacks susceptible varieties with equal severity on
heavy clay and lighter loam soils. It is always more severe in

ratoon than plant canes.

AsHBY (S. F.). The mosaic, mottling, or yellow stripe disease of
Cane.—Leaflet Dept. Agric. Jamaica, 13 pp., 1 pi., 19)20 [Rec.

June, 1921].

The mosaic disease of sugar-cane has been recently found to be
rather widespread in Jamaica. Its symptoms [see abstract p. 184]
are described in detail. In cases of secondary infection the first

leaf affected has few of the pale green marks, and these are mostly
near the base of the blade or close to the midrib, but each suc-

cessive leaf shows an increase in the number. Ir the infection is

primary, an additional sjmiptom usually occurs in the form of white
opaque flecks or stripes on the pale patches ; these perfectly white
stripes are long (up to several inches) and usually very narrow, but
may become broader by fusion. While the light or yellowish
green patches may sometimes disappear on older leaves owing to

partial regeneration of the normal ground tint, the white stripes

and flecks undergo no change. This white striping of the leaves

in primary infections has not been reported from Java and Hawaii,
although it is present on all affected varieties in Jamaica and
apparently also in Porto Rico. The red or yellow stripes that

appear on the stems of affected canes (the former on varieties

with yellow stems, the latter on the red-stemmed canes) are most
marked on the younger joints protected by the leaf-sheaths ; on
the older joints exposed to light the development of the natural

colour masks the effect. Where the infection is primary, similai-

white markings to those found on the leaves frequently occur ami
persist even on the older joints. Affected canes show a tendenex"

to split along these white stripes, and the stem cankers already
reported from Porto Kico are caused in this way, the underlyintr

tissues becoming browned or reddened. In Hawaii and Java
similar cankers have not been observed.

No micro-organism capable of causing the disease has been
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isolated from aftected canes, but the disease may be regarded pro-

visionally as due to an ultra-microscopic organism. Attempts to

infect healthy leaves of sugar-cane by rubbing them with crushed

diseased leaves have usually failed, but as far back as 1902
Kamerling in Java claimed to have transmitted the disease by
injecting sap. The work of Brandes (Joiira. Agric. Res., xix,

pp. 131-138 and 517-521, 1920) has recently shown that insects

can carry infection. Aphis viaydis having been proved to carry

the infection from sorghum to cane and vice versa, and the sorghum
mosaic derived from cane being transmissible to maize by the same
insect. It has been stated that the disease was noticed to spread

more rapidly in Porto Rico during and following an abundant
infestation of leaf-hoppers {Tettigonia sp.), and also it is probable

that the cane-fly (Steiiocranus saccharlvora), very abundant at

times in Jamaica, may be an active carrier of the disease.

There is conclusive evidence that sugar-cane plants can become
infected in two ways, which the author distinguishes as primary
and secondary infection. Primary infection is derived from the

use of tops or cuttings from infected canes, the disease being

conveyed in the seed-piece. It is not definitely known whether it

can be equally conveyed in the true seed, the evidence so lar being-

negative. Secondary infection results in the appearance of the

disease in growing healthy shoots, the infection occurring near the

growing point, and every successive leaf, joint, and eye sub-

sequently developed showing the disease. If the infection occurs

when the cane is some months old several of the oldest leaves and
the corresponding eyes and joints will be free from the disease and
the upper part only of the stalk is atfected ; in such a case the top,s

will transmit the disease if used as seed-pieces, while the lower

joints may give rise to healthy plants and ratoons.

Convincing proof that secondary infection is air-transmitted and
may be very active is of rather recent date. The author cites

a number of observations and experiments by various workers

bearing on this type of infection. It has been noticed that active

secondary infection may be quite transient, or may be permanently

rare in some localities, and that spread may be much more vigorous

on cane planted at certain times of the yeax than at others. There

is no very definite knowledge as to the influence of weather and
soil on the intensity and persistence of secondary infection, though
it has been stated in Java that sound seed-pieces from cane grown
on light land produced plants which contracted infection more
readily than plants from seed-pieces cut from cane grown on heavy
soil, and also that weather conditions may at times strongly influ-

ence secondary infection, plants cut back during the rainy season

frequently showing a marked increase of mosaic on the new
growth.

Observations in Jamaica show that serious reduction in the

tonnage of the crop results from the disease, actual tests indicating

that complete infection might cause losses of from 6 to 48 per cent.

The yield of juice in severe cases is also reduced, and its composi-

tion niay be affected adversely. Of the thick varieties grown in

Jamaica, B 208, B 6450, and Poaole (the same as the Hawaiian
Cavengerie) endure the disease badly. Apparently none are im-
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mune, althoucrh Ribbon and Transparent are more endurant than

those last mentioned. The resistance may vary appreciably in the

same variety in different regions and on different types of soil

under similar climatic conditions. On the other hand, mosaic does

not appear to have been reported on any of the thin varieties, and
the thin Uba cane (Kavangire of Porto Rico and Argentina, not to

be confused with Cavengerie) has proved to be immune in Jamaica
as elsewhere. Under favourable conditions it yields as heavy a ton-

nage as any known thick cane and ratoons well.

The measures adopted for controlling the disease depend on
certain well-established facts : ( 1 ) The disease is always transmitted

in seed-pieces cut from affected stalks : tops from such canes always
carry the disease, but in cases of late secondary infection the lower

parts of the cane may be free from the virus and give healthy

shoots when used for planting. (2) Infection can be transmitted

by aerial agencies from diseased to healthy plants. (3) Infection

is not retained in the soil. They consist in the selection of tops

and cuttings from healthy plants and in the eradication of diseased

plants from the young plant and ratoon fields. The latter measure
is the more practicable if the amount of disease does not exceed

:20 per cent. ; beyond this limit roguing out is not done, as the loss

arising from an uneven stand and the expense of supplying will

probably exceed the immediate loss from disease. It is of much
importance that the inspection of the young plants be made as

early as feasible in order to get rid of all primarily infected shoOts

which may act as centres of secondary infection if left. A second
inspection should always be made three to four weeks later. Young
ratoons should be treated in the same way, and the affected shoots

should be dug out and chopped up so that no further growth can
occur. If a heavily infected ratoon field is replanted with sound
seed, the old stumps should be destroyed and not left half buried.

B(abbeb) (C. a.). The mosaic or mottling disease of the Sugar-
cane. The main facts of the case to date.—Intern. Sugar
Journ., xxiii, pp. 12-19, 1 pi., 1921.

A summary of the literature, especially the discussion in the

pages of the Louisiami Planter in 1919-20, regarding the damage
that mosaic is capable of causing to the sugar-cane, is given. While
in Hawaii and Porto Rico the losses are very serious, Cuban expe-
rience is the reverse, Grey (Louis. Plant., Aug., 1919, p. 90) stating

that it does no damage in that island, and that it can be eliminated

by improved cultural methods. In the Argentine also, though
mosaic is of long standing there, and though Fawcett (Louis. Pla nt.,

Jan., 1920, p. 39) found better cultivation had no effect and con-
siders the disease incurable, it does little harm to the cane varieties

now grown, most of which are thin kinds. In Java it has been
recognized as causing appreciable loss, but is apparently controlled
by the continual planting of sound seed ; it is suggested also that
the disease was, in any case, less virulent in Java than the later

outbreaks in the New World, possibly because the Java canes had
acquired some degree of resistance from their long cultivation in the
presence of the disease. In San Domingo the disease is widely
distributed, but does not assume the severe form found in Porto
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Rico, and stem infection has not been observed. In this locality

and also in Cuba it has been suggested that growth on virgin

soil may have something to do with the relative mildness of the

disease. In Cul)a secondary infection seems to be rare, and trans-

mission only through diseased sets makes it difficult for the disease

to hold its own.
The thin varieties of Argentina are mostly Java seedlings with

Noi'th Indian blood in them of the Saretha group of canes ; they
are not in the least immune, but the effect of the disease is slight,

and perfectly good yields may be obtained from fields with 100 per
cent, infection. The Uba and so-called Japanese canes which are

immune or resistant possibly all belong to the Indian Pansahi
group. Neither of these classes can be recommended for growth
in typically tropical areas, and unfortunately all the well-known
canes of conniiercial value and multitudes of seedlings suitable for

tropical cultivation are susceptible, over 1,000 kinds having been
tested. The degree of susceptibility, however, varies, and some of

the Louisiana canes are especially mentioned" as being particularly

liopeful in this respect.

The influence of local conditions is apparently considerable, and
is, the author thinks, deserving of fuller investigation. There is

the strongest evidence that insects of the sucking kind, often

powerful flyers, are concerned in the spread of infection in the field.

The period of incubation in secondary infection appears to be from
two to three weeks, and the disease appears within six weeks or

two months of planting.

Reference is made to the similar mosaics of other cultivated

cereals and grasses, especially to the work of Brandes in showing
that sorghum, crab-grass, foxtail, an (d a species of Panicwm became
infected when enclosed in a greenhouse with diseased sugar-cane.

The possibility that wild grasses bordering cane-fields may act as

sources of infection is a very serious one when measures of control

are contemplated. The control of the disease is stated to be in

advance of our scientific knowledge of its character, and depends
primarily on eradication, seed selection, and the use of immune or
resistant varieties. The results of the eradication campaign in

Porto Rico are stated to have been eminently satisfactory.

Williams (C. B.). Sugar-cane pests and diseases in Trinidad in
1920.

—

Bull. Dept. Agric, Trinidad and Tobago, xix, 3, pp.
111-121, 1921.

The mosaic disease was first discovered in Trinidad at the begin-
ning of 1920, and was then confined to an area around the Govern-
ment Experiment Station at St. Augustine and about forty isolated

localities tlu'oughout the island. There was evidence at first that

it had been introduced through St. Augustine, but subsequently
another estate was found to be heavily infested both in nursery
plants and old ratoons. indicating that the disease had been present

for several }-ears at least and suggesting a second point of intro-

duction.

The visible effect of the disease on the health and growth of the

plant varies considerably in different varieties, and is most dis-

tinct in cases where the plants have been grown from infected
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cuttings ; in some varieties the infected plants are without excep-

tion small and stui^ted, and may be less than one quarter of the

average size of the healthy plants, while in other varieties the

difference is scarcely noticeable. A table is given of the effect on
a number of varieties grown.
Many other plants in Trinidad have, at times, mottled leaves

closely resembling mosaic, but the sugar-cane mosaic has so far

only been found on maize and one local species of grass. The
presence of the mosaic on maize, although making the extermina-

tion of the disease more difficult in the wet season, is not very
serious in itself, as no maize is grown for at least three months in

the dry season, so there is no danger of its carrying the disease on
from one season to the next.

Observations during 1920 indicated that there was practically no
spread of the infection from diseased to healthy plants during dry
weather. There are indications that spread is in some way con-

nected with moisture, and on one estate the greatest spread was
found to have occurred along the banks pf a small river ; in another
case, where the infected stools were placed in long beds running
down a slope, and across a small flat moist area at the bottom of

the slope, the original infection was evenly distributed on both
slope and flat, but the secondary infection was considerably greater

on the latter than on the former.

There now seems to be no doubt that the disease is spread chiefly,

if not entirely, through the agency of insects, but in Trinidad the
insect carrier is unknown. The author did not see leaf scale,-

aphids do not seem to exist on the sugar-cane, and the cane-fly

(SteTwcranus) is extremely rare. Experiments made with the
frog-hopper {Tomaspis saccharina), corn leaf-hopper (Peregrinus
maidis), cane leaf-hopper (Tettigoniella laudato), and a cane mem-
bracid {Gereaa vitulus F. var. minor Fowl.) failed to give any con-
clusive results. The only other common insect in the fields which
seems sufficiently abu* c ant to account for the spread is the mealy
bug, and experiments with this are proceeding.

Field experiments also failed to establish the occurrence of infec-

tion through the soil, and the author concludes that there is little

or no danger of infection by replanting in old holes from which
diseased stools have been removed.

Contrary to the general statement that all cuttings taken from
a diseased plant will reproduce the disease, the author proved by
experiment that quite healthy cuttings which do not carry the
disease can be obtained from canes recently infected at the top, if

the cuttings are taken far enough from the infected point. In
field infections the cane becomes infected from the growing point
or leaves, and it takes an appreciable time for the disease to descend
the stalk to the ground level. The spread from one stalk to another
in a stool is still slower, and in many cases does not occur at all, so
that cane stools may be frequently found with one stalk well in-
fected and the others healthy. Experiments are now being made
to find out whether it might be possible in some cases to prevent
the infection from spreading to the underground part of the stool
by cutting off the recently infected stalks close to the ground, as it

would then be possible to keep mosaic disease under control towards
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the end of the year by a more frequent removal of the diseased

shoots without the costly and wasteful eradication of whole stools.

Experiments are also planned to test the possibility of poisoning the

diseased shoots when cut to prevent new growth from these portions

of the stool.

Control work was started as soon as the disease was identified,*

but during the wet season it soon got out of hand. In certain

districts, however, it has been greatly reduced. A new campaign,

for which £3,000 was voted, was planned for the dry season of

1921. Eradication of diseased stools is the method adopted.

Caum (E. L.). a contribution to a check-list of Sugar-cane fangL—Bull. Expt. Stat. Hawaiian Sugar Plant. Assoc, Bot.Ser.,

iii, 1, pp. 66-97, 7 figs., 1921.

The author has made an attempt to list all the fungi which have
been reported on Saccharum o^inarmni^ either as parasites or

saprophytes, in any part of the world. The parasites and sapro-

phytes are distinguished, and synonyms and bibliographical refer-

ences to the original descriptions are given. Figures and diagnoses

of LophodermiuTii sacchari Lyon {Uawaiidn, Plant Rec, ix, p. 601,

1913) and Phyllostkta hawaiiensis Caum (ib., xx, p. 278, 1919) are

included. The list terminates with a general classification of sugar-

cane fungi.

KUNKEL (L. 0.). A possible cansative agent for the mosaic
disease of com.—Bull. Expt. Stat. Hauuiian Sugar Plant.
Assoc, Bot. Ser. iii, 1, pp. 44-58, 12 pi. (one coloured), 1921.

The symptoms of the disease as indicated by mottling or striping

of the leaves, leaf-sheath, and rind, and the dwarfing of the plant,

due chiefly to shortened internodes. are described : and the occur-

rence of elongated pockets within the tissue of the stalk, dis-

tinguished at first by a water-soaked appearance and later by a
pale yellow or brown colour, is reported. At an advanced stage

the cells of these pockets collapse, and elongated cavities are left

within the stalk. A number of varieties of maize were tested for

resistance to the mosaic, and the following showed lesser infection

and appeared to be somewhat resistant: Sweet corn: Country
Gentleman, Stowell's Evergreen, Adam's Corn ; Field corn : St.

Charles White, Lancaster Surecrop, White Guam, Yellow Guam,
Cuban Red, Hybrid No. 1415. and U.S. Selections Nos. 77, 120, and
125; Pop com: Queen's Golden and White Rice. The following

varieties sufiered severely from the disease : Sweet corn : Cosmo-
politan, Black Mexican, Early Fordhook, Burpee's Earliest Catawba,
and Golden Bantam ; Field corn : St. Charles Yellow, Commercial
White, Reid's Yellow Dent, Boone County White, and U.S. Selection

No. 119.

Diseased and healthy tissues of maize plants were studied cj'to-

logically, and intracellular bodiP3, believed to be living organisms,

were found invariably to be present in most of the diseased cells,

and to be absent from healthy tissues. In the leaves the intra-

cellular bodies occur in the leaf tissue of the lighter gi-een areas,

while in the stalk they are found in the elongated pockets above
described. These bodies vary greatly in size and shape. They
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appear to increase in size as the diseased condition ot* the cell

becomes more severe. They are never spherical, but irregular and
amoeboid, and they are always on or near the host-cell nucleus.

When the body is not lying against the nucleus, it may be con-

nected with the latter by a thin, veil-like appendage. A thin

membrane may surround these bodies, although they usually appear

to be naked. The contents may be reticulated or made up of

strands, and at a late stage small granules are scattered in the

reticulum. No nucleus was demonstrated, though deeply staining

granules are often present which might possibly be nuclei. There
may be a single large or many small vacuoles, or sometimes none at

alL The best results were obtained from fixing the tissue in

Flemming's weaker solution and staining with Flemming's triple

stain.

Studies of free-hand sections of living tissue showed that the

host-cells are in a state of great protoplasmic excitation. The
intracellular bodies were not seen to show independent movement.
The host-cell nucleus may enlarge greatly, and the cell itself also

usually enlarges. Diseased cells may die, as in the case of the

cavities in the stalk. The presence of intracellular bodies is more
difiicult to demonstrate in the leaf tissues than in those of the stalk,

but they are nevertheless present in the leaves quite as regularly as

in the stalk. All tissues of the leaf and stalk may contain them,

but they have not been found in the grain or in the roots.

The yellow-stripe (mosaic) disease of sugar-cane is considered to

be similar to or identical with the corn mosaic. A granular sub-

stance such as found by Matz [Journ. Dept. Agric. Porto Rico, iii,

pp. 65-82, 1919) in discoloured cells of yellow-striped cane was also

found by Kunkel in cane and com stalks affected with mosaic, but
was considered to be different from any stage of the intracellular

bodies above described that the author has seen, and he is unable
to suggest what relation it may have to these diseases.

The intracellular bodies are considered to be possibly similar to

such structure as the Negri bodies {Neuroryetes hydrophohiae) found
in animals affected with rabies, and with Gytoryctes variolae found
in the skin cells of man and apes affected with small-pox. Though
these bodies have not been cultured, and there is no definite proof

that they are etiologically related to the diseases they accompany,
nor even tha' they are living organisms, they are believed by some
to be protozoa.

Kunkel (L. O.). Amoeboid bodies associated with Hippeastrnm
mosaic.

—

Science, N. S., Iv, p. 73, 1922.

The occurrence of bodies similar to those found in the cells of

com affected with mosaic [see preceding abstract] is reported in the
light green portions of mosaic leaves of H. equestre Herb.

Dastur (J. F.). Die-back of Cbillies (Capsicum spp.) in Bibar.

—

Mem. Dept. Agric. India, Bot. Ser., xi, 5, pp. 129-144, 2 pi.,

1921.

Die-back is caused by Vermicularia capsici Syd. The disease
appears about the latter part of September or beginning of October
in Bihar (India) in seasons of high humidity. Late sown plants,
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and plants growing under shade, were found to be affected only
slightly. The fungus commonly attacks the stem at the growing
point or the flower-bud, and the plant dies back as the attack
spreads downwards. The infected part of the stem assumes an
enamelled white appearance, sharply defined from the healthy part
by a black line. The fruits are also attacked, the attack being
visible usually only when they turn red, and rarely appearing on
those that mature after the beginning of December ; black spots,

which may turn greenish or greyish, develop, badly diseased pods
becoming eventually straw-coloured or whitish. The spots are
covered with acervuli and stromata. The fungus penetrates as far

as the seeds, the hyphae entering the seed-coat by boring their way
through the outer cellulose wall, without necessarily forming an
appressorium. They then pass through the cavity of the cells, and
swell up at the point of contact on the thickened cellulose and
lignin inner walls. A fine process is put out from the swelling
which bores through the wall, delignifying it. The fungus will

remain alive within the seed for at least a year, and when the seed
germinates the embryo may be killed, or may develop into a diseased
plant, or even into a healthy plant in dry weather. The micro-
scopic details of the attack on different parts of the plant, and of

the formation of the fructifications are given.

The fungus was cultured, and its appearance in culture is

described. No perithecial stage was found. Inoculation experi-
ments resulted in infection of seedlings under moist conditions, and
growing points and flowers were also infected. The success of the
inoculations and the spread of infection depended on the amou:^t of
moisture in the air, a very high degree being required. From held
observations it appears that an average relative humidity of over
85 per cent, is necessary to cause serious damage. Mature fruits

were readily infected, but not green fruits. The fruit may become
infected by the hj^phae themselves passing through cracks in the
cuticle ; or processes from the hyphae may bore directly through
the latter, an appressorium being always formed in this case. In-
fection was also brought about on seeds by inoculation, no appresso-
rium being formed. Flowers of Carica pa^xiya were infected by
artificial inoculation, and a certain amount of infection was brought
about in pods of Vigna catjang and Dolichos lablah, and in fruits of
Solanum viecougena and Citrus sp. Inoculations of Mangifera
inchca, Musa sp., Phaseolus vulgaris, Lathyi-us odorattis, Allium
cepu, Sacchurum ojficinarum, and Sorghum vulgare failed.

Seed selection from healthy pods did not prove practicable in
controlling the disease under field conditions. The use of fertilizers

(especially forcing manures on late sown crops) or of shade may
prove to be valuable in lessening the loss. Two applications of a
one per cent. Burgundy mixture reduced the percentage of diseased
fruit considerably, and the sprayed plants had decidedly less die-
back. Spraying also prevented subsequent loss from the develop-
ment of the fruit rot in store.

The occurrence of Choanephora cucurhitariim (B. & Rav.) Thaxt.
(see Ana. of Bot., xxxiv, p. 399, 1920), on chillies is again recorded.
Shaded and late-sown crops suffered less from this disease, as in the
case of the Vermicularui disease.



197

Edgerton (C. W.) & MoRELAND (C. C). Eggplant blight.—
Louisiana Ayr. Exp. Sta. Bull., 178, pp. 1-44, 18 figs., 1921.

The yield of eggplants (Solanum melongena) in Louisiana is

usually reduced at least one-half by Phomopsis vexans, which
causes the worst disease known in this crop. Leaf spots, fruit rot,

stem cankers, and twig blight are produced, and also a damping off

c r young seedlings. These different types of the blight are fully

described. The fungus is carried over winter on and inside the

seed. The pycnidia are variable, the larger ones having sometimes
more than one chamber or more than one mouth. They may pro-

duce spores of the Phyllosticta or of the Phlyctaena type, developed
in the same or in different pycnidia. A species of Diaporthe occurs

on dead stems of eggplant, which cannot be distinguished from
Phomopsis vexans in pure culture, but which did not produce
disease on inoculation. The disease may easily be produced after

seven to nine days' incubation by inoculation with P. vexans. The
fungus is able to penetrate the uninjured tissue of the host, but did
not infect potato, tomato, pepper, or certain wild species of Sola-

num. The use of a 1-300 formaldehyde solution on the seed was
found to reduce the amount of disease slightly, but not to eli mi-
rate it.

Certain varieties of eggplant are less susceptible to the disease

than others. Of the three varieties commonly grown, Black
Beauty, Mammoth Purple, and Florida High Bush, the last is much
the most resistant. Rotation is absolutely necessary, as the fungus
lives over from year to year very readily on fragments of old

plants left in the field. Not less than a three years' rotaticn is

recommended, and the old plants should be burned as soon as the

crop is over.

It is doubtful if spraying will be found profitable, though when
properly done it reduces the disease to some extent.

VxjILLEMlN (P.). Un nouvean champignon parasite de I'Homme,
Glenospora gandavensis. [A new fungous parasite of Man,
Glenospora gandave^isis.']—Uomiytes Retidus Acad, des Sciences,

clxxiii, 7, pp. 378-380, 1921.

In a previous report (Comptes Rendus, cliv, pp. 141-143, 1912)
the author gave the essential characters of the genus Glenosi)ora
Berk. & Curt., the species of which were formerly variously dis-

tributed among the genera Steiniphyliuni, Graphium, Cephalothe-
ciuTn, and VerticUliuvi.

A true fructification is not known. Propagation is ensured by
the thallus, certain cells of which act as thallospores. The thallo-

spores, detached by the breaking up of articulations, are arthro-
spores of the type characteristic of the Mycodermaceae. Some of
them (oidia) are cells preserving the structure of the vegetative
hy^hae; the remainder are chlamydospores which accumulate
reserves under their thickened membrane. The latter have been
mistaken for conidia when they are terminal and more or less

uniform, but conidia differentiate themselves from the thallus as
soon as they appear and fall off naturally when ripe. The regu-
larity of the terminal chlamydospores, which are besides connected
by transitions with the polymorphous lateral and intercalary
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chlamydospores, allows at the most of distinguishing them among
arthrospores by the name of * aleuries '.

Glenospora graphii was previously known in diseases of the ear

and of the cornea. In 1916 Chalmers and Archibald described

Glenospora khartoumeiisis from mycetomas in the Sudan,and in 1917

Glenosjjora semoni, in France, on a soldier returned from India.

A new species has just been discovered in a culture from Ghent,

isolated by Prof. M. Henseval from the expectoration of a patient

suffering from fetid bronchitis.

The ' aleuries ' of these four parasites of man are smaller than
those of the plant parasites. In the latter they are 10 fi in

diameter or more, while their average dimensions are 6 to 6-7 x
4 to 5 /i in Gl. graphii, 4 to 5 x 3 to 4 /x in Gl. khartoiiiniensis and
Gl. semoni, and 6 to 10x5 to 8 /z in the Ghent species, which the

author names Glenospora gandavensis.

The culture sent from Belgium was covered with a white dust

with black spots, from which arose dark agglomerations, the

largest of which measured 3 mm. The dust was found to be
composed of cells measuring 8 to 13 x 1-6 to 3-5 /z and resembling

Mycoderma. The dark spots and agglomerations contained chlamy-
dospores measuring 6 to 10x5 to 8/z in which were refractive

drops under a reddish-brown wall.

From the chlamydospores the colourless cells were obtained, and
reciprocally. In all cases germination gave rise to hyaline hyphae
which soon became septate and then broke into fragments. Branch-
ing took place only in a thick drop, in which aeration was bad

;

it began then at the base of the germ-tube as it issued from the

chlamydospore, and extended in all directions.

The fungus grows well at temperatures from 20** to 37° C. with an
optimum of 32° to 35° C. In weakly-aerated media (Veillon agar

and the bottom of liquids) the hyaline, branched hyphae, without
chlamydospores, predominate. In Veillon test-tube stab cultures

nothing is to be seen in the superficial layer to a depth of 2 to

5 mm. ; immediately beneath this sterile stratum the colony ex-

pands ; below this expansion it shrinks again or is interrupted and
reappears lower down in patches which grow smaller as the supply
of oxygen diminishes. The fungus prefers slightly acid media,

and itself increases the acidity. Cultivated on the surface of

maltose agar the colony assumes, like Gl. semoni, the form of

a black cupola with light-coloured fringes. On carrots the cultures

blacken on about the fourth day ; on the fifth day branched sporo-

phores are found.

The chlamydospores l\ave the same diversity of position and
form as those of Gl. graphii. When they form at the end of

several closely placed branches and their support shows one or two
varicose swellings beneath them, they give the same appearance
that led Gl. grap}di to be included in the genus VerticUUum. The
ijitercalary chlamydospores may remain cylindrical and of the

same diameter as the hyaline cells. The rounded chlamydospores
in the neighbourhood of those formed terminally should not be
mistaken for chains of conidia.

Hvaline cells of the usual size have been observed escaping as

from sheath through the truncated tip of a 4;i thick hypha,
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resembling the supposed endoconidia which form the slender basis

of the genus Chalara. Such cells are, however, only a vegetative

rejuvenescent form by which the arthrospores renew their wall and
get rid of their old membrane,

Salmon (E. S). On forms of the Hop (Humulus luptdus L.) re-

sistant to mildew (Sphaerotheca humuli (DC) Burr.)—Ann.

of Appl. Biol., viii, 3-4, pp. 146-163, 1921.

The investigations into the resistance to mildew of • wild hop

'

seedlings raised from seed obtained from Vittorio, Italy, which
have been continued through seven seasons (19] 4-1920) and of

which a preliminary account has been given in previous articles,

have now been brought to a close.

In .the course of greenhouse experiments carried out in 1 920. the

author found that 200 cuttings (' clone-plants '), which had been

raised vegetatively from 23 different seedlings, remained wholly
immune to the disease throughout, while 53 cuttings taken from 14

different seedlings showed susceptibility to it 'Semi-immunity'
in a more or less marked degree was observed in 20 clone-plants

originating from 7 seedlings, of which one had not been tested

before, while the remainder had given the same result in preceding

seasons. The plants were in every case exposed to artificial as well

as to almost constant natural infection, and the severity of the test

can be gauged from the fact that all of the 63 cuttings of various

commercial varieties of hops standing in the same greenhouse be-

came naturally infected within three weeks. Of the 53 susceptible

plants 34 were severely affected, and the mildew persisted on all of

them until the end of the growing season. All the experimental

cuttings were taken from the parent plants, growing in the hop-

garden attached to Wye College, in the winters of 1917, 1918, and
1919, and it is important to note that cuttings taken in successive

years never showed the slightest tendency to change from im-

munity to susceptibility, or vice versa. From the tests undertaken
the fact emerges clearly that the differences in susceptibility shown
by the particular seedlings are inherent and not brought about by
special environmental influences.

In summarizing the results obtained during the full period of

seven seasons, the author gives a detailed account of the behaviour

of 52 seedlings, selected from 480, which is the total number kept
under observation from 1914 onwards", first as one- or two-year
seedling plants in the greenhouse, and secondly as older, flowering

plants transferred to the e?;perimental hop-garden at the College,

where they were grown strictly adcording to the practice usual in

a coijamercial hop-'garden. In- the Qpen, natural infection was
relied upon to determine the degree of resistance shown by mature
plants, a method which proved satisfactory. Mildew was present

generally in the garden from 1916 to 1920, and in a particularly

severe form in 1916, 1919, and 1920. Five out of the 27 seedlings

which were persistently immune utader greenhouse conditions re-

tained this immunity in the open, but it is probable that even these

five would have shown a slight degree of susceptibility under
particular weather or growth conditions. As the majority of the

seedlings which proved completely immune in the greenhouse also
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showed considerable resistance in the open, the author suggests
that the tenn ' commercially resistant ' can be applied to them.
But it must not be assumed that immunity in the greenhouse is

infallibly indicative of like immunity or even commercial resistance

in the open, for a few of the strains have proved to be not com-
mercially resistant when taken outside. Nevertheless, there is the
most convincing evidence that the distinctive characters in regard
to immunity are inherent and constitutional ; they are not modified
by changing conditions of cultivation or the like, and the behaviour
in any one season is reproduced with scarcely any variation in

other seasons. As an illustration, the case of a seedling may be
cited which was planted out in the hop-garden in 1914, and suc-

cessfully withstood the attempts at infection either through inocula-

tion or by natural means. Although its immediate neighbours
were severely attacked by mildew and one of them had its crop of

hops totally destroyed by it in 1918, the plant in question remained
untouched until, in 1919, at the beginning of August, after a spell

of abnonnally dull, cold weather, a few small patches of the disease

were found on some of the young leaves. All traces of mildew
disappeared, however, with the return of normal, i. e. hot and sunny,
weather conditions. In October it was still free, though inter-

twined with a mildewed plant. At the end of August, 1920, not-

withstanding the fact that the plant was close to two varieties so

severely attacked that all their hops were destroyed, no sign of

mildew could be detected on its leaves or hops. When examined
again in October, the leaves were free but a trace of the disease

was noted on the hops, chiefly at the tips.

Passing on to the plants that showed ' semi-immunity ' in the

greenhouse the records indicate that, planted out in the open, two
seedlings have varied in susceptibility from 'immune" to 'slightly

susceptible ', while a third has exhibited the latter grade consistently.

These three strains may therefore be classed as ' commercially

resistant ', while the remaining four are only just outside . this

category.

The author finally analyses the separate records of the two sexes

of the seedlings, of which 189 proved to be male and 291 female.

The latter showed the higher degree of susceptibility with a ' highly

susceptible' percentage of 56-70 (including a large proportion of

totally destructive cases). This compares with 24-34 per cent, in

the males, and here no case of complete loss of crop has to be

included, while on the other hand the male group produced six

absolutely immune plants. But the author thinks it unsafe to

consider this a proof of the greater lack of resistance in the female

plant, owing to the fact that observations as to the incidence of the

disease were generally made at a period peculiarly favourable to

infection in this group. Both sexes would have to undergo the

tests at a time when each could provide the same amount of

infectible material, i.e. the male and female inflorescences, young
hops, and leaves of the axillary side-shoots, in order to settle the

question of the degree of resistance possessed by each. At any

rate it is of interest to note the fact that of the 27 seedlings show-

ing immunity in the greenhouse, 14 were female and 13 male.

"^ 17751/3/3 500 5/52 CL
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Jagger (I. C). Bacterial leaf-spot disease of Celery.

—

Joum.
Agric. Ke^., xxi, 3, pp. 185-188, 2 pi., 1921.

The cause of this celery disease, which occurs chiefly in the
States of New York and Michigan, is Pseudomoiius apii, n. sp.

(gruup no. 211.2322033). The spots are of a rusty brown colour,

irregularly circular in outline, and rarely exceed 5 mm. in diameter.
They can be distinguished from Septoria leaf-blight spots only by
the alisence of pycnidia. Whilst in severe ca.ses older leaves are
killed liy the bacterium, the injury usually consists in the disfigur-

ing of the foliage and possibly in a reduction in growth of the
plants. Leaf blades are tie principal parts attacked, the petioles

seldom, if ever, suffering from the disease. Inoculations on parsley
{Pet rot<elininn) failed. Details of the morphological and cultural

characters of the pathogen are given.

The disease can be very well controlled by spraying with Bor-
deaux mixture, but not with lime-sulphur.

Smith (E. F.) & Godfrey (G. H.). Bacterial wilt of Castor bean
(Bicinus commanis L.).

—

Joum. Agric. Res., xxi, 4, pp. 255-
261, 13 pL, 1921.

Inoculations, by means of delicate needle pricks, of cultures of
Bacteriuvi solanacearura—the causal organism of this wilt—pro-
duced the disease in a more or less pronounced degree in the follow-
ing plants: tomato, nasturtium {Tropaeolwm majus L.), cotton
(only young seedlings), vanilla (Vanilla planifolia Andrews), sun-
flower (Eelianthus annuus L.), garden balsam (Impatiens baUa-
mina L.). The authors also obtained successful inoculations on a
series of jimson weeds {Datura atraTnonium L.), and fuchsias were
shown to be equally susceptible.

Extensive investigations carried out in Florida seem to point to
the soil as being an influencing factor in the appearance or other-
wise of the wilt. It IS surmised that the disease is more likely j^
develop on newly-cultivated land than in fields that have been
beikring crops for many years. At any rate, facts observed so tax
bear out this contention. The disorder is likely to pxt)Te £atal to
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small Ricvnvs plants, two or three inches high, bat it is also found

in larger specimens up to several feet high, and the wilting may be

sndden or it may come about slowly, "nie first signs of the disease

often appear after a^ period of wet weather of several days' dura-

tion. More of the wilt is seen in hot, dry weather. A plant may
recover temporarily during moist weather or during a cool night

following a hot, drp^ day. In the more severe cases death is the

ultimate result, -while in others, where the attack had not been

severe enough for a fatal termination, a marked dwarfing of the

plants resulted ; this appears to be typical.

Plants observed in the vicinity of Miami, Fla., and at other

points, especially in heavy soils, showed signs similar to wilt, but

this was found to be more likely due to asphyxiation of the roots

caused by too high a water table. The bacterial wilt is dis-

tinguished from this and other known diseases of the castor bean

by the typical browning of the vascular system near the base of the

plant, which is more or less pronounced, and extends in some cases

into the woody part of the stem. In addition to this symptom, it

is always possible, with the aid of a good hand lens, to observe

drops of bacterial exudate at the freshly cut ends of the vascular

tubes, especially if the plant is still green.

Matsdmoto (T.). Studies in the physiology of the ftingi. ZII.
Physiological specialization in Bhixoctonia solani Ktihn.—
Ann. Missouri Bot. Gard., viii, 1, pp. 1-62, 6 figs., 1921.

Rhizoctonia was isolated from potato, bean, lettuce, dahlia, egg-

plant, and Habenaria sp., principally from California and Missouri.

Fifteen isolations were studied, but these were reduced by pre-

liminary tests to six types which were studied intensively.

Some strains blacken potato agar during growth and others do not,

while there is also a considerable difierence in their rate of growth
at 38° C. and other temperatui-es. All six strains hydrolysed

starch and inverted cane sugar, but there was marked variation in

enzyme activity between different strains. Maltose was used by
the fungi about as readily as dextrose, but lactose seemed to have

much less nutritive value ; the strains differed also in their utiliza-

tion of these sugars. All the strains utilized inulin, glucose,

fructose, galactose, and amygdalin without evidence of much
specialization. Cellulase was present in the mycelium in somewhat
variable amounts.

The various strains of Rhizoctonia differ in their nitrogen meta-

bolism, as evidenced by their growth with casein, peptone, aspara-

gin, and legumin. No strain utilized caffeine. Potassium nitrate,

ammonium sulphate, and ammonium nitrate are available sources

of nitrogen, potassium nitrate being preferable. Only two strains

could utilize potassium nitrite and these with two others caused

some reduction of nitrate ; one strain produced no reduction. Tryp-
sin and erepsin were present in all strains. The fungi grow best

on acid media, the favourable hydrogen-ion concentration being

about Ph3'8. The strains varied in their tolerance of acid and
alkali ; in general, they increased the active acidity of the medium
during growth. Inadequate aeration repressed growth and the

formation of sclerotia.
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Fusion was fonnd to occur between hyphae arising from dif-

ferent mycelia of the same strain, and between hyphae of certain

similar strains. Two strains would each fuse with none of the

others.

Inoculation tests on beans, lettuce, potatoes, and eggplants

showed that certain strains would attack all these hosts, others

only certain hosts, and two strains attacked none of them. The
highest pathogenic capacity was manifested when inoculation was
made on the host from which the culture originated. The patho-

genicity of one strain was somewhat modified by transfer to a host

plant different from that from which it was originally obtained.

The growth characters of another fonii on liquid media were
changed (apparently permanently) after successive transfers on
other culture media.

Infection of a host takes place most readily through the roots,

and penetration was found to be mechanical, the fungi entering

directly through the cuticle.

The strain from potato stem from California and one from
Habenarici were considered identical, of importance pathologically,

and perhaps the same as the ' new strain ' of Rosenbaum and
Shapovalov (Journ. Agric. Res., ix, p. 413, 1917). Strains from
sclerotia on potato tuber from Missouri, and from stem of navy
bean from California, were considered to be two specialized forms
of the same fungus. A strain from a potato stem from California

was found to have much smaller hyphae (3-6 /x in diameter, in

contrast to a diameter of 7-14 /i in the otlier strains), it produced
no reduction of potassium nitrite, would fuse with no other strain

studied, and was not found to be pathogenic. This strain may prove
to be a distinct species. The sixth strain was insufhciently studied

to admit of definite conclusions as to its taxonomic relations.

Afpel (O.). Die wirtschaftliche Bedentang der Fflansenkrank-

heiten and die Mittel za ihrer Bekampfang. [The economic
importance of plant diseases and the means of controlling

them.]—Reprinterl from Arbeiten der deutschen landwirtsch.

Gesellsch., cccxiv, 18 pp., 1921.

The economic importance of plant diseases can hardly l^e over-

estimated. According to Eriksson the annual losses from rusts in

cereals in all the grain-growing countries amount to 1| milliards of

marks [gold marks are intended throughout]. The rust epidemic of

1891 is calculated to have cau.sed a loss in wheat and rye of some
170 million n^ ;s in Germany. In 1911 Bavaria lost 26 million

and in 1916 ^axony 47 million marks from yellow rust. The
los.ses from smut must be almost as great, although exact statistics

for Germany are not available. In a normal year, however, the

damage to winter wheat in Saxony from smut fungi was calculated

to be 6| million marks. It must be remembered that these and
similar figures represent only a fraction of the total losses of cereals

due to disease. Losses in storage are also very great. Taking the

losses caused by all pests to stored grain at 5 per cent., the storage

losses in cereals during the harvest year 1916 are calculated to

have amounted to approximately 1,102,364 tons in Germany,
while an average annual loss of 10 per cent, can be allowed with
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considerable accuracy for stored p(^toe6. Potato blight (Phyto-

phlhora) reduced the potato yield oy one-third, valued at about 2^
milliard marks [? gold marks], in 1916. Approximate statistics

only are available for fruit-growing, but estimating the average

annual pre-war value of the fruit crop at 360 million marks, the

total in favourable years was 25 per cent, above this figure and in

unfavourable ones 25 per cent below it. Thus there is an approxi-

mate difference of 180 million marks between the highest and
lowest yields, of which at least 50 per cent, is attributable to pests

and diseases. The destruction of conifers and other trees by insect

and fungous pests is equally responsible for considerable monetary
losses. Thus the single fungus Trametes pini is responsible for an
annual loss of several million marks in Germany ; whole stands of

trees of various sorts are not seldom affected by the honey agaric

;

and the incidence of blister rust on Weymouth pines frequently

reaches 30 to 40 per cent. In 1910 a 200 hectare plantation of 40 to

80 year old oaks in Croatia was entirely destroyed by mildew, and
not only are similar cases known in Germany but it has been
found that the stunting effects of ordinary attacks of this fungus
are so great that it takes eight years for affected trees to make
a growth equal to that of healthy ones in five years.

The various methods of preventing and controlling plant diseases

are briefly reviewed, and the necessity for an extension of govern-
ment regulations in dealing with plant diseases is urged. It is

stated that during the war the incidence of smut on wheat increased

to such a degree, in consequence of the scarcity of fungicides, that

fields with 10 to 20 per cent, of smutted ears are not uncommon,
while others with as much as 60 to 70 per cent, can be found.

Steeping wheat seed grain as a precaution against bunt is now
generally recognized as essential, and has actually been made com-
pulsory, with very satisfactory results, in Wiirtemberg. Many of

the larger seedsmen are now supplying steeped seed, and recently

there has been a growth of the practice of treating wheat and
barley against loose smut by the methods introduced in Germany
not only in large scale apparatus suitable for handling considerable

quantities but also on smaller farms. The stripe disease of barley

is being treated in the same way. Extensive precautious are also

being taken in Bavaria to exterminate the snow-fungus (Fusarium
nivaie), the amount of disinfected seed having increased from
900 cwt. in 1911 to 100,122 cwt. in 1913. The shortage of copper

and sulphur (of which the requirements for agricultural purposes

in 1915 were 5,800 and 5,000 tons respectively) led to the introduc-

tion of substitutes and secret preparations, the latter industry

assuming such a dangerous extension as to demand government
interference. There is no lack of guidance in the practical mea-
sures required to check plant diseases in Germany, the State Bio-

logical Station at Dahlem alone having distributed over 6| million

leaflets up to 1918.

AsHBY (S. F.). Seport of the Microbiologist, 1920.—Ann. Rept.

Dept. of Agric. Jamaica for 1920, pp. 24-25, 1921.

In bananas the Panama disease or banana wilt is on the whole
under good control, though a few new cases have occurred in
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hitherto aninfected localities. Trash collected at the fmit-receiving

d^to is a probable source of infectaon, against which ealtivators

are warned.
In coec>-nnt8 a few cases of bnd-rot have been observed, bnt'the

incidence of this disease was restricted by the drooght of 1919-20.

The leaf-bite diseases have ceased to occur in the epidemic form
which followed the hurricane yetrs 1915-17, and many trees have
thrown off the attack naturallyi Ihe prevalence of die-back has
increased, apparently in connexion with the drought. Recently
a species of Bhizoctonia and a Pythiwm have been isolated from
partially diseased roots of trees affected with this disease, and
these fungi are probably important factors in bringing about root

deterioration. In Hawaii a species of Pythium has been isolated

from the roots of cane, banana, taro, pineapple, and rice, and found
to cause the decay of cane roots inoculated with it in sterilized

soil. Both Rhizoctonia and Pythium have also recently been
found associated with root disease of sugar-cane in Porto Rico.

Ckxx>nut trees affected with die-back should be treated in such
a way, when not too old, as to promote regeneration of the roots.

Forking, removal of immature nuts, and the application of blue-

stone to the soil round the trunks may help to restore such trees.

The mosaic disease of sugar-cane is somewhat widely distributed,

but does not as a rule occur in a severe form. A serious re<luction

of tonnage on account of this disease has been found in all the

cultivated varieties, though Transparent withstands it better than
the ribbon varieties. Some seedlings, such as B208 and R3922,
are severely affected, Uba (Kavangire) appears to be immune
in Jamaica. The practices of seed-piece selection and roguing out
of affected plants from the young crop are recommended.

Snowdex (J. D.). Beport of the Oovemment Botanist for the
period Ist April to 31st December, 1920.

—

Ana. Rept. Dept.

of Agric. Uganda for the ntiie months eiulin<j December 31,

1020, pp. 43-4€, 1921.

This report consists chiefly of notes on the diseases of plants

in Uganda arranged under the following heads :

—

Coffee. Hemileki vastatrix B. and Br., frequently succeeded
by 'die-back' {CoUetotrichiim cojfeanum Noack), was prevalent.

Recent experiments by Small [see this Review, i, 1, p. 3J indicate

that the various ColletotrichuTns attacking coffee, cacao, tea, and
fruit trees in Uganda are closely related to one another, or perhaps
only varieties of the same fungus. Pure cultures of C. cofeanum
produce a Glomerella indistinguishable from G. cingtUata (Stonem.)
S. and v. Sch. The writer has also found a Glomerella stage

associated with C. cofeanum, on dead twigs of coffee in the held.

C. camelliae Mass. on tea is one conidial form of G. cingviata, and
another form has been found during the year on the Avocado pear.

Root diseases {Hymenochaete noxia and (1) Sphaerostilbe rcpetia

B, and Br.) were not much in evidence, while the damage caused
by the foi lowing fungi, recorded in previous years, was also

negligible

;

Cercoapo coffeicola B. and Cke, Fusarium, coffeicola P. Henn.,
Periconia trysaoides Pers., Plwrna* sp., Plumiopsia sp., Septoria



206

coffecie Wakef., Capnodium hramliense Puttem., and Pclyporua

coffeae Wakef.
RUBBEB. Bark and cortex diseases seem to be on the increase.

Black thread, generally considered to be due to Phytophth/ra sp.,

was very prevalent at Kampala, nearly 50 per cent, of the total

number of tapped trees being affected in some cases. Reports from

other plantations indicate that brown bast is the more serious

disease, but only two cases were seen at Kampala. There were

a few cases of Botryidiplodia theobromae Pat., but root diseases

(the same two as on coffee have been recorded) were unimportant.

There is no authentic record as yet of Ustuliiia zoimta (Lev.) Saec.

on Hevea in Uganda. Parasites of minor importance on rubber are

CepJialeuros mycoidea Karst. and Phyllosticta 1 loevea Zimm. on

•leaves ; ConiothyHuvi sp. causing a canker on stems and branches

;

Gloeosporium alhoruhruin Petch on young stems ; Pedalozzia jkU-

Tnarum Cke and Leptosphaeria sp. on apices of stems; Phoma
heveae Petch, and PkoriKypsis sp. on branches ; Megalonectria

pseudotrichia Speg. and Fusariutii sp. on dead bark ; TubercuUir'ui

versicolor Sacc. on the healing surface of tapped bark ; and Helicc-

basidium sp. on roots.

Cacao. Die-back, due to Botryodiplodia theohroniue, was pre-

valent and severe, the trees in many cases being killed right down
to the ground. The action of the fungus is very rapid and the

dead leaves remain on the branches, giving the tree a scorched

appearance. Cacao has been somewhat neglected of late, and die-

back is consequently on the increase. The spores of this fungus

can infect Hevea, so that great care should be taken to destroy all

diseased branches. Pod-rot (PkytopktJuyni faberi Maubl. and Col-

letotrichum sp.) and hardening of pods {ColletotiHchuTn incarnatuvi

Zimm.) are fairly common, while C. theobromicola Del. causes

a die-back of twigs. Capnodium bra^-iliense, Cephaleuros mycoidea,

Phyllosticta sp., Megalonectrici pseudotrichia, and Nectria Jlavo-

lanata B. and Br. are of little economic importance.

Tea. Both old and young leaves are attacked by Golletotrichuvi

camelliae, one of the conidial stages of Glomerella eingulata, with

which a Pestalozzia is sometimes associated. A Pestalozzia is also

found on the discoloured spots caused by mosquito blight (Helo-

peltia bergrothii) but it has not yet been ascertained whether it can

attack uninjured leaves. Cephalei 'OS mycoidea does comparatively

little damage.
FfiuiT Trees. Glomerella eingulata (found in both conidial and

perithecial stages) causes a fruit rot and die-back of twigs of

Avocado pear. The conidial stage of a very similar fungus has

been reported on the fruits of Anona muricata growing in the

vicinity of the Avocado pear. C!itrus-trees are attacked by CoUeto-

trichum gloeosporioides (Penz.) Sacc. and bananas by Gloeospcnnum

musarum Cke and Mass. Other parasites which occasionally occiu

are Cephaleuros myc&ld^a on Avocado pear and guava, Puccinia

pruni Pers. on peach leaves, and (i) Sphaerostilbe repens on the

roots of the mango.
Cotton. Much damage is done to the bolls in wet weather by

Glomerella gossypii Edg. with its conidial stage Colletotrickum

gossypii Southw. The stems are also attacked at times by Uus
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fongos. Bamularia areola Atk. (grey mildew) W9S fairly pre-
valent on the leaves, sometimee aooompanied by a Moioroeponum
which prodnces large discoloored patcnes. A species of Botryo-
dijilodia was found causing a die-back of the stems. These diseases

appear to be on the increase, and strict attention should be paid
to the annoal boming of the plants in order to keep them in check.
Cei'cosporeUa gossypii Speg. and Uredo goeeypii Lagerh. have also

been recorded on cotton in Uganda.
Minor Cbops. Sugar-cane leaves are attacked by Leptospfuieria

sacchari van Breda which does little harm. Much damage was
done to wheat by Pucdnia triticirka Elriks., recorded for the first

time in Uganda. It was accompanied by (?) Helminihoaporium
sorokinianum Sacc., also reported for the first time. Pucdnia
gramiiiia Pers. and Uatilago iiiiid Jens, were recorded on wheat
in previous years, as were Sphacdottieca aorghi (Link) Clint, and
S. reiliana (Kuehn) Clint on sorghum. Rice was attacked by
a HelminthosporiuTTi and a Leptoephaeria. The leaves are covered
with yellowish-brown spots and have the appearance of being
scorched by fire. Pucdnia sorghi is the only disease of maize
hitherto reported. The leaves of Voandezia subterranea {' mpandi ')

on the Kampala plantations were attacked by a Cercospora, prob-
ably an undescribed species. Other parasites which occasionally

attack pulse crops in Uganda are Aecidium vignae Cke on Vigna
aiiiensis and V. catjang; Aeddium glydnes P. Hcnn. on Glycine
javanica; Ascochyta phaseolorum Sacc. on Vigtw, cutjang ; Cerco-

spora personata (B. and C.) EUlis on Arachis hypogoea; Erysiplie

polygoni DC. on Pisum sativum; Mellola bvcornis Wint. on
Glycine javanica , and Ui^mycea appendicuULtua (Pers.) Link on
beans and Vign/x sinensis. The leaves of cassava (Manihot uti-

lissima and M. palmata) are frequently attacked by Cercospora
Henningsii Allesch. but little harm -is done. Ceara rubber {M.

Glaziodi) is attacked by C. cearae Petch. Potatoes at Kampala
were severely damaged by (?) Altemaria solani (E. and M.) Jones
and Grout, the foliage being almost entirely destroyed and the
growth of the tubers arrested. Native tobacco is sometimes attacked
by Cercospora raciborskii Sacc. and Syd.

PUTTICK (G. F.). The reaction of the F, generation of a crou
between a common and a dnmm Wheat to two biologic forms
of Pnccinia graminis.

—

Phytopath,, xi, 5, pp. 205-213, 1921.

The author, at the Minnesota Station, made a study of the {>ara-

sitic capabilities of two biologic forms of Pucdnia gra/mvnis tritid
on the Fg generation from a cross between Triticum vulgare (var.

Marquis) and T. durum (var. Mindum). The Marquis parent was
susceptible to one form of the rust, and Mindum resistant to this

form
; Marquis was resistant and Mindum susceptible to the other

form of rust The forms of rust used had been studied previously
and found to be constant. Each Fg plant was inoculated with both
forms : with one form when the seedlings were about eight days
old ; and later on, after the results of the infection with this form
had been recorded, the infected leaves were removed, and inocula^
tions were made with the other form. It was found to be more
difficult to infect older plants than to infect seedlings, but the
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difference was attributed to the fact that older plants retained a

film of moisture less easily than seedlings.

The data obtained on the reaction of each of the F, plants are

given in detail. All gradations between complete susceptibility

and immunity to both forms of rust appeared in the F, generation.

Since biologic forms differ in their parasitic capabibties on the

same variety of wheat, their genetic composition cannot be the

same. Elach of the two tried was, however, of constant genetic

composition since the action of each was uniform. The factors of

susceptibility must be located in the host plant. Possibly a single

pair of genetic factors, with modifying factors to account for the

various ^ades of infection obtained, may explain the manner of

reaction to one of the forms of rust used, but evidence of a similar

condition in the case of the other form of rust was not obtained.

Of a total of 388 F^ plants tested, thirty-five were highly resistant

to both forms of rust. The author considers that varieties of wheat
commercially resistant to stem rust over fairly extensive crop areas

can be produced.

KosEN (H. R). Tlie behavioor of telia of Puccinia graminis in

the south. - Mycologia, xiii, pp. 111-113, 1921.

P. graminis is rarely found on barberry in the southern portions

of the United States, and in general is less destructive on cereals

there than the leaf rusts. The stem rust is, however, often preva-

lent on Agrodis palustrls, Phleum prateiise, and Elymus australis.

Teleutospores are not commonly produced in Arkansas, and in

general are undersized and abnormal, and fail to germinate in the

spring. An exception is found in the case of Elymus austral is,

which may develop considerable amounts of the teleuto-stage, with

normal spores which germinated profusely the following spring.

Berhet'is tHfoliolata was infected artificially by the sporidia

produced.

Rand (F. V.) & Cash (Lillian C). Stewart's disease of Com.—
J(mrn. Agric. Res., xxi, 4, pp. 263-264, 1921.

This wilt, caused by Aj)lanobacter stewarti (E. F. S.) McCul., has

been observed in most parts of the United States, but not in Min-
nesota, Wisconsin, Michigan, northern New York, Vermont, New
Hampshire, and Maine. Cultures of the causal organism have been

obtained from most localities where the disease has been noted by the

authors, and experiments have proved that it is transmitted neither

through the soil nor by proximity to diseased stalks, but that the

seeds of affected plants are the most probable carriers as the

organism has been isolated from their endosperm.

Under 20 per cent, infection usually occurs, but instances of 100

K'T
cent, infection have been met with among the earlier varieties,

oisture and high temperature favour the development of the

disease, and it has been found that anything which retards the

germination and early development of the seedling lessens the chances

of infection from the seed. The latter, if infected, may be rendered

safe for planting by a dry heat * pasteurization * at 60° to 70® C. for

one hour. Other control methods are still in the experimental
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stage, bat it seeiiiB dear Uiat northern-grown seed is lees likely to
cany infection than that grown farther sooth.

Hknmlmq (1L). Dan TaKtHygieirialra batjdalaaa • l•ralagaix^p
allar saadkOnuBd ar nppodlada Bbns oeh MoaiMBil[ai_
Z. F8rbered»iida stndiar ooh fBrsQk. [The value of clay or
tend as fertilizers for crops grown in reclaimed swamps and
bogs. I. Preliminary studies and experimenta.]

—

Meddd.
Gentralanst. for fdndksvdtsendei p& Jordirukaomr&ddt 214^
36 pp., 2 pi., 1921.

The writer has been continuing experiments oommenoed in 1918
(Meddel. 179) to confirm his statement that ihe admixture of clay
in marshy soil prevents the occurrence of the 'yellow-tip' disease

of oats which is prevalent on such soDs. The history of the re-

clamation of swamps and bogs in Scandinavia is briefly outlined,

together with the fertilizer experiments carried out by various
societies interested in the matter.

The ' yellow-tip ' disease is evidently of a purely physiological

character, no parasitic fungi having been detected during repeated
investigations carried out in various localities and extending over
a period of two years. It seems to be due to malnutrition caused
by lack of moisture at a certain stage of development. Drought
prevents the plants from assimilating the nutrient elements of the
soil, though the author's experiments have shown that this can to

a certain extent be counteracted by the use of artificial fertilizers

or farmyard manure.
The yellowish-brown colour of the plants, which spreads outward

from the midrib, is considered to be symptomatic of a lack of

potassium in the soil. Analyses of the latter made in the different

localities showed a low percentage of potassium as compared with
other elements (0.03 — 0-06 per cent). The experiments conducted
in 1919 (in which year the month of May was exceptionally dry)
showed that the addition of potassium, either by itself or in com-
bination with other salts, greatly improved the condition of the
oats and gave them a fine green colour. Previous workers have
shown that lack of potassium or phosphoric acid produced stunting
of the root-system and (in wheat) weakness of the straw, and that

though the early development of plants growing in soils deficient

in potassium may be more vigorous than the normal, later on yellow
spots, gradually turning brown or greyish-white, appear between
the veins of the leaves. This symptom characterized several of the
plots investigated by the author during the period under review.

Deficiency of potassium imparts a dingy, greyish-green colour to

the grain, which ripens very slowly, and is liable to shed. It also

arrests the development of flowers and fruit, and causes premature
withering. These effects are not produced by a corresponding
shortage of phosphoric acid or nitrogen.

Both years' experiments proved that neither fertilization with
potassium alone, nor with a complete fertilizer, was able to ensure
normal development of the leaves, but this was effected by the
admixture of clay with' the soil. The following is an analysis of
the clay used in the experiments:—Water, 11'80 per cent.; phos-
phoric acid (P2O5) soluble in 20 per cent, hydrochloric acid, 0*16 per

H 3
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cent, of the dry sobetance; potawrinm (K^O) calculated the same
way, 0-63 pet cent. Reaction to litmus slightly acid. The clay»

which apparently helps to retain the moisture in the soil and assists

in the development of the root-system, should be mixed with lime

only if it contains ferrous sulphide. It is stated that an addition

of sand to these soils also has a good e^ect.

Hennin'O (E.). Den ^btthygimiisVa betjrdelsen av lersUgiiiag

eller sandkSming av uppodlade KIrr- oeh Mosmuurker.
II. Nya fSndk mot gnlspeturjnka, utfSrda 1921. [The
value of clay or sand as fertilizers for crops grown in re-

claimed swamps and bogs. II. New experiments with yellow

tip disease during 1921].

—

Meddel. Centralanst. for foraoks-

vdaenclet pa joi'dbrukaomrddet, 226, 14 pp., 3 diagr., 1 pi., 1921.

The first experiment was carried out at Rehnstad in Ostergotland
on bog land. The field had been ploughed in the preWous autunm,
and was divided into plots of 5 x 4 metres. Some of these received

on 2nd May 300 gm. of 40 per cent, potash, others 600 gm. super-

phosphate added to the potash, while lime was added to the other

two in a third set. Clay was applied two days later to some plots

in the proportion of 2 hectol. per plot, either alone or in addition

to the phosphate. Each treatment was applied lo three plots, and
there were three untreated controls. Mixed seed of Victory oats

and yellow barley was sown on 14th May. All the plots, except

those treated with clay, were slightly damaged by night frosts in

June, but previous experiments have shown that the yellow-tip

disease occurs independently of frost. The injuries inflicted by the

latter are easily distinguishable from those caused by yellow-tip,

as they occur chiefly at the base of the young leaves, while in

yellow-tip the entire edge of the leaf is damaged at once. According
to Lind, plants attacked by yellow-tip are pai-ticularly Uable to

frost-injury on account of malnutrition.

The best crops were obtained from the plots to which either clay

alone or clay with phosphate was added. The applications of

potash or potash with superphosphate were not successful, the crops

being severely attacked by yellow-tip, and full of weeds. One of

the untreated control plots produced a good crop with few weeds,

while the other two gave very bad results. Geological and chemical

analyses failed to supply any explanation of the discrepancy.

The following is the analysis of the clay used in the experiments

:

—Water in air-dry sample, 6-20 per cent. Soluble in 20 per cent,

hydrochloric acid : phosphoric acid (PjOj) 0-13 per cent.
;
potassium

(KjO) 0'54 per cent. ; lime (CaO) 0-87 per cent, (all in percentages

of the dry substance). Reaction : alkaline. It is noteworthy that

the admixture of phosphate led to no increase in the yield of the

grain, though that of straw rose on an average by 2-4 kg. The
strikingly low yield of grain, ranging from 0-9 to 1 kg., was due to

poor development of the ears, possibly the result of the excessive

drought. The clay evidently diminished the loss of water, thereby

facilitating the formation of the ears, but was insufficient, on the

decomposed peat, to promote a full development of the grain. A
good fodder crop, however, was obtained by the use of clay where
other fertilizers gave nothing but weeds.
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The second experiment was conducted at Sickelsjo on much the

same lines, in a field which had been sown with grass for two
years past, while from 1916 to 1918 it bore cereal crops which were
more or less destroyed by yellow-tip. Earlier tests have shown
that yellow- tip is usually found immediately following root-crops

rather than grass, and this was confirmed in the present experiment
so that no results were obtained in regard to the disease. The
plots treated with clay and clay with phosphate showed a marked
tendency to lodge.

Cockayne (A. H.) & Cunningham (G. H.). 2;«aon brown-rot
and its control.—iVetc Zealand Journ. of Agric., xxii., 5,

pp. 271-274, 1921.

Lemon brown-rot {Pythiacystis cUrophthora Sm. and Sra.), first

recorded in New Zealand in 1907, appears at present to be on the

increase, and a considerable amount of damage Is caused by it in

citrus orchards, both by the actual destruction of fruit on the tree

and by the killing of laterals and even larger branches. Tlie

special conditions necessary for the production of fruiting bodies

of this fungus, and its inability to cause general infection when
these conditions are absent, render the disease comparatively easy

to control.

In America the fungus in question has also been found on
almonds, apples, cherries, peaches, and pears, but in New Zealand
it seems so far to be confined to the lemon.

The disease first shows in the orchard by the appearance of small

groups of dead, brown leaves, which form a conspicuous contrast

to the olive-green of the healthy foliage. On the young laterals

small, brown, dead areas, which remain flush with the surface of

the normal cortex, are developed. The leaves on these attacked
laterals turn brown and die, but remain hanging on the tree.

The first stage of infection on the fruit is a brown sunken spot,

which rapidly spreads till the whole fruit is of a rusty brown
colour and somewhat softer to the touch than u.sual. A peculiar

pungent smell, characteristic of the disease, is emitted when the

fruit is cut open.

Pythiucystis cUrophthora is normally a soil organism living

saprophytically on decaying vegetable matter, and thriving only
in moist conditions. Thus no fruiting bodies are ever formed from
the lesions on the branches or from those on the fruits while the
latter remain on the tree. If infected fruit falls to the ground,
however, and the soil is sufficiently wet, the whole fruit and
surrounding soil may become covered with hyphae bearing the

sporangia of the fungus. These sporangia discharge a number
of zoospores which move rapidly about by the aid of two ventral

cilia in drops or films of water. The zoospores are the active

agents in the spread of the disease on the trees. They may either

be splashed up on to the foliage with soil particles during heavy
rain, or swim from place to place in the film of water which some-
times covers the leaves. After a time they settle down, lose their

cilia, and, if suitably placed, germinate and produce a long hypha
which penetrates the cuticle and epidermis of the leaf or fruit.

Once inside, this primary hypha branches repeatedly, absorbing
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the cell-contents of the internal tissues, which turn brown and die.

If the lemons are packed in eases, the h3T)hae grow out from the

infected fruit and penetrate the tissues of the healthy ones with

which they come into contact. Except by this vegetative method,

the fungus cannot cause further infection until it is enabled, by
an excess of moisture, to develop sporangia. Every lesion on the

twigs, and on the fniit while still attached to the tree, is due to

infection by zoospores developed in sporangia produced either by
the fungus in the soil or by fallen infected fmit. In no case can

zoospores be developed on the tree itself, or on the fruit while still

attached to the tree. Thus the whole object of control must be

to eliminate the conditions which render sporangial development
possible on the soil, or to prevent the transference of zoospores

from the sporangia to the tree. The oospores of the fungus are

not known.
During the summer, dryness of the surface soil may be main-

tained by thorough cultivation immediately beneath the tree, so

as to form a dry layer two or three inches deep. Reproduction

of the fungus will thus be effectually prevented. In winter, how-
ever, this dry zone cannot be maintained, and it is therefore

necessary to protect the trees against infection by the zoospores.

Two methods of securing this are in general use in California.

The first is the cutting out of all laterals and branches in contact

with the ground, and the removal of all growth which might be

spattered by rain to a height of two feet above the soil. A second

method is that of cover-cropping the ground during the winter.

Such a crop, acting as a blanket, entirely prevents the upward
carriage of zoospores by means of rain splashes. A considerable

range of crops is available for this purpose, Lotxis hispidus (or

a agustissimiis) being very suitable in the Auckland and Tauranga
districts. From 6 to 8 lb. of seed per acre are required, and the

average cost is about ten shillings. Self-sowing usually occurs

in subsequent years, so that the initial process need not be repeated.

Further south, crimson clover or vetch are preferable to Lotus
hispidus as cover-crops. King Island melilot (Melilotus indica)

is the main cover-crop in California, but its use is not advocated

in New Zealand. On reasonably fertile soil, Western Wolths rye-

grass (one bushel of seed per acre) is a cheap and effective cover-

crop. Emphasis is usually laid on the nitrogen-collecting character

of the legumes, but the value of this feature can easily be overrated

in New Zealand lemon orchards.

Pythiacydis citrophthora may occur in certain soils to a depth

of three feet or more, so that soil-treatment is not practicable.

Spraying the trees is also ineffectual, since the disease spreads

most rapidly immediately after heavy rain, when fungicides are

of little use.

Fungoid diseases attacking Lemons.— (Horticultural Division) yew
Zealand Journ. of Agric., xxiii, 2, pp. 108-109, 1921.

Spraying tests were carried out with lime-sulphur compound
and Bordeaux mixture in the Auckland groves with the object

of determining the following points:—(1) The spray giving the

best results
; (2) the best and most economical period to apply the
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same
; (3) the streogth at which to be applied ior oootrol of verm-

C06LS [Clado8varium citri Mass.], grey scab [i^x>mia»im«iii fft-iaeum

M'Alp.], and PythiojcystU citropkthora Sm. and Sm. The results

were as follows :

—

Lime-8ulphur. Strength 1-30: Will hold diseases named fairly

well in check, if intelugentlv applied. Two sprayings in the
season are ample, viz^ after the blossom-petals of the main and
of the autumn flowering have fallen. Weakly trees on the lighter

soils will not stand this spray, and well-grown healthy trees were
considerably defoliated with three applications daring the season.

1-35: Results equal to 1-30. No defoliation with two sprayings
in season, but slight scorching with four applications. 1-40:

Almost equal to 1-^5. No defoliation using four sprays. 1-50

:

Considerable infection always in evidence on trees sprayed at this

strength. May be dispensed with as valueless for control. 1-30
followed by 1-40 (when main-crop flowers and autumn flowers

respectively have fallen): Only very slight infection noticeable

at any time on these trees. Very slight defoliation after 1-30
application.

Bordeaux mixture. Formula 4-4-40: An absolute control of

the three diseases was maintained with two applications of this

formula, after the falling of blossoms in the main crop and autumn
respectively. Scorching of foliage hardly noticeable, but slight

discoloration of. fruit and wood. 4-4-40 followed by 5-4 40:

Same periods as above. Results better than any lime-sulphur-

treated trees, but not so good as two applications of 4-4-40 at the

same times. 6-4 1 : This was not applied at petal-falling period

in these tests, and therefore a comparison cannot be made in-

relative value to 4-4-40 used then. Gonaderable scorching results

from its use at any period, however, and the formula is therefore

not to be recommended except for the purpose of overtaking bad
infection in a very dirty grove.

It is concluded, therefore, that as a spray to combat fungous
diseases attacking lemons, Bordeaux still maintains the first place.

The 4-4-40 formula used at the right periods—two applications

per annum—will eflectively control these diseases. Except in cases

of severe infection, this compound need not be used at a greater

strength, and the use of 5-5-40 and 6^i-40 leads to defoliation.

The excessive use of Bordeaux invariably leaves its mark upon
the tree, and often on the fruit. The wood gradually becomes
scorched, and the sap-cells are injured thereby; so far, however,
this appears to be a necessary condition of the control of the

fungus.

The fruit is of a much better appearance and the wood is less

damaged by scorching when lime-sulphur is used than with
Bordeaux mixture. The disease-control is not, however, so

effective.

Lee (H. a.). Citms-canker control : a progr6«« report of ezperi-

ments.

—

Philipp. Journ. of Science, xix, 2, pp. 129-171, 2 pi.,

1921.

During the spraying experiments attempts were made to render
the copper in the fungicides more readily available for action
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against the canker organism [Pseudomoiiae citri Hasse]. In the

case of Bordeaux mixture the excess of lime was reduced to just

the amount sufficient to precipitate all the copper, while with
Burgundy mixture enough sodium carbonate was added to precipi-

tate the copper with no residue. The compounds thus obtained

were known as neutral Bordeaux and neu '

' Burgundy mixtures
respectively. Ammoniacal copper carbonate, formalin, and neutral

lead arsenate were also used. A ' sticker ' was employed consisting

of 2 lb. of resin dissolved with heat in a solution of 1 lb. of sodium
carbonate in one gallon of water. The amount used in these

experiments was one quart of the ' sticker ' to fift}- gallons of the

spray mixture. Bordeaux and Burgundy mixtures were the only
sprays that were used with any degree of success, and they were
not wholly effective. The amount of control obtained depended
largely on the variety sprayed, and in some cases was not on an
economic basis.

Other factors which materially contributed to a reduction of the

<lisease were: (1) the use of clean-up sprays. In many cases of

heavily infected trees, a spray of formalin 1-80 caused the dropping
of cankered leaves on sweet orange, grape-fruit, and mandarin
orange trees. This concentration, however, was too strong for

limes and lemons, on which it caused too severe defoliation.

Greater injury resulted from the use of this spray in rainy weather
or towards nightfall, owing to the relatively slow evaporation of

the formalin. {'2) Stimulation of growth at climatic periods un-
favourable to canker c velopment. New growth was stimulated

during the early part of the drj' season, the ueces.sary pruning
having been carried out at the end of the rainy period. Thus the

foliage was able to mature and harden during the dry season, when
there was comparatively little danger of infection. With the re-

currence of the rainy season it had actjuired a considerable degree

of resistance. In the case of grape-fruit and lime the results were
somewhat less satisfactory than with the other varieties. (3) Con-
trol of insects. Cankers are often found along the edges of leaves

bitten by chewing insects, and also in the trail of the leaf miner.

Lead arsenate was fretjuently added to the fungicides with a view

to exterminating these insects. (4) Construction of windbreaks.

The wind is a powerful agent in the dissemination of citrus canker,

not only by spreading the organism in the usual way, but also by
wounding the twigs and foliage, and thus exposing them to pene-

tration by the bacteria. Windbreaks consisting of dense thickets

of bamboo, 10 to 15 metres in height, have proved very effective.

Wide ditterences exist in the degree of susceptibility to canker

of the various species and varieties of citrus. Mandarin oranges,

citrons (C. medica), calamondins {C. mitis), and Kumquats (Fortu-

uella ja'ponica) are very resistant, and control is almost superfluous.

To the class of susceptible but easily controlled forms belong the

American-gro- n lemons (C. limonia), the Mediterranean varieties

of the sweet orange, the Tahiti lime (C aurantifolia), and the

Unshiu or Satsuma oranges (C nobilis var. utishiu). Somewhat
more difficult to control are the Florida varieties of the sweet

orange, the Natsumikan of Japan, many of the pomeloes, and several

strains of navel oranges. The latter exhibit a considerable range
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of snseeptilnliiy. The Triumph grape-frait aIbo beloD|CB to thk
dass. SacoQssfa] canker eonfcrol is poeeible <»i these varieties, hot
it is Qnoertain as jet whether it is eocxKNooically feasible. LasUy
in the extremely soaceptible West Indian lime azid American grape-
froit varieties, canker control, though possible in a few eases,

necessitates an extravagant use of sprays and time, amd it is not
eoonomicallj practicable.

Ad attempt was made to obtain complete eradication of eitros

canker by the application of strong foraudin sprays and Bordeaux
mixture, together with careful pruning, on a small isolated plot of

calamondin, mandarin orange, and lime trees. N^ative results

were obtained, the canker recurring in a number of cases after all

apparent sources of infection were removed. More exhaustive

experiments would be necessary before this evidence could be
r^arded as conclusive in the case of the less susceptible varieties,

though it is probably correct for the limes. In a district, such as

Florida, where the extremely susceptible varieties predominate, the

total exclusion of the disease, the complete eradication of all affected

hosts should it appear, or the substitution of more resistant species

or varieties, are apparently the only means of preventing heavy
losses from citrus canker. Control of the disease, impracticable in

these cases, is well worth while in areas where the less susceptible

varieties are grown, in some of which, as in Alabama and Mississippi

where varieties such as Satsuma predominate, it may be even
unnecessary.

Lyon (H. L.) & Lee (H. A.). Citnu canker in th« Hawaiian
iBls^da.—FhytopatL, xi, 9, p. 377, 1921.

The disease has been found in two orchards, one near Honolulu,

and one at Kilauea. Since citrus growing is of minor importance

there, eradication measures are not considered advisable.

Burger (O. F.). Variations in CoUetotricham gloaosponoides.

—

Jcmru. Agric. Res., xx, 9, pp. 725-736, 1 pL. 2 figs., 1921.

Wither-tip, leaf-spot, anthracnose, and tearstain of citrus plants

are all caused by C glu€o»porioules Penzig, and have been found in

Florida, California, the West Indies, South America, Australia, and
Malta. The diseases appear to be worst in moist regions.

The author studied forty-six cultures of the fungus from Cali-

fornia and other States. In culture they were found to vary as

regards the colour of mycelium (white, grey, greenish, black),

amount of aerial mycelium, and abundance of spores produced, but
similar variations were found in successive transfers of the same
isolation. There were, however, certain constant differences be-

tween the various strains in the size of the spores. The medium
used affected the morphological characters of the fungus, and some
of the modifications induced by prolonged culture on a particular

medium were more or less persistent. Li plate cultures of certain

isolations, parts of the growth, usually in wedge-shaped or fan-like

areas, sometimes showed mycelium of a different colour from that

of the rest of the growth. These variations continued when
transfers were made from the modified areas, and are regarded as

mutationa
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The author coiichides ihai C, gloeobporioides is a polymorphic

specieB made np of a number of strains. Gloeosporium timetticolufn

Clansen is probab^ one of these strains. Several strains of G.

gloeoeporioiaes pnxmodd Uie perfect stage when first isolated ; this

agreed with Glomerdla cvngvJkUa,

LiPMAN (C. B.). ooatrflmtioa to ovr knot^edge of soil relation-

ships with Citms ohlotroaia.—Phytopath^ id, 8, pp. 301-305,

1921.

Yellowing or blanching of citms leaves was found to occur on
soils with excess of calcium and magnesium carbonates (calcareous

subsoils) or sodium and potassium carbonates. Such soils have
a markedly alkaline reaction. The highly calcareous subsoils are

mostly found underlying heavy black ' adobe ' or ' dry bog ' soils

at a depth of from one to two feet.

Areas used formerly as sheep corrals, or sometimes areas habitu-

ally used for building camp fires, give the second type of chlorosis-

inducing soils, rich in alkali carbonates and highly basic. An
analysis of a ' corral ' soil, and an adjacent soil on which normal
citrus trees were growing, was made. The ' normal ' soil had, in

soil extracts, much greater total solids, non-volatile solids, volatile

solids, nitrav.es, calcium, and magnesium than the ' corral ' soil, but
less phosphorus, potassium, and sodium. The iron content was
about the same in the two. The explanation of chlorosis is con-

sidered probably to lie in the physiological balance of the salts in

the two types of soil, as instanced by the diametrically opposite

grouping of NO3, Ca, and Mg on the one hand and P, Na, and K
on the other, and the relation of magnesium and phosphorus is

considered to be especially significant.

Patouillakd (N.). Le Botryodiplodia theobromae sur le Coton-

nier. [Bot^-yodiplocUa theobroinae on the Cotton plant.]

—

Rev. de Bot. Appliquee, ii, 6, pp. 41-42, 1922.

A number of cotton plants {Gosi^upoum jjundatum) received

from Dahomey were found to be severel}^ attacked by a fungus
which the writer believes to be a local form of Botryodiplodia
theobroinae. The infected plants were stunted, the leaves being
few and misshapen, and the fruit imperfectly developed, black, and
remaining closed. The lint was in a shapeless agglomeration, often

completely blackened, and always unfit for use. The cortex and
wood of the stem and root were of an abnormal srej colour, caused
by the brownish hyphae of the mycelium ramifying between the

cells.

At the base of the stem, on an oval swelling several centimetres
in length, small, isolated, black protuberances were found which
traversed the epidermis and emerged on the exterior. They were
also found, in decreased numbers, towards the upper part of the

stem, and also on the larger branches and on the surface of the

capsules. They were formed of a single or more commonly several

black and hirsute pycnidia, with coriaceous cell-walls united by
a stroma which was either compact and thick or consisted merely
of fleecy hyphae. On the capsules the pycnidia were • closely

grouped, rounded, and with a smoother surface (sometimes quite
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emooth), than those at the base of the stems whieh were oval and
pointed at the extremity. Aeoording to the maturity of the sp^'^
their colour varied from white to l^wn, and finally black. They
were smooth, oval, at first continuoos, hyaline, grannlar, and with

a large central drop, Uien oniseptate and brown, measuring 15 to

24 by 9 to 12 ^
The fungus is believed to be a wound parasite, and to be found

throughout hot regions, occurring with slight variations on a large

number of the most diverse host plants.

Pests of the Oil Palm in the PortnffiMse Ooniro.

—

Bull. Imp. Inal.

Gt. Britain, xix. 2, pp. 205-206, 2 pi., 1921.

The following description of Ganoderma lucidum {Fomes lueidus)

as it occurs on the oil palm {Ela^eis guitieensia) in the Portuguese
Congo, is compiled from the notes of Mr. R. Swainson-Hall. The
fructification appears at or near the base of the trunk, and is

generally about 10 to 20 cm. thick by 20 to 30 cm. wide, forming
a semicircular sconce or bracket projecting from the trunk in the

horizontal plane ; the under side is velvety and of an ashen-white
colour, occasionally with a yellow or greenish-yellow tinge. The
external surface is hard, while the inside is softer and more closely

woven. The internal tissues of affected trunks become friable and
emit a musty smell. The presence of the disease is first indicated

l»y the falling over of the older whorl of leaves, though the most
certain symptom is the development of the fructification which
only appears after tiie fungus is well established. The whole of the

older whorl of leiives falls away from the erect or normal position

and hangs down parallel with the trunk, the centre or youngest
spike being the last to fall over. A longitudinal section through the

base of the trunk reveals an ashen-grey powdery mass of rotten

tissue with a very musty smell. Ganodervui ItLcidum is considered

to be closely related to G. applanatv/m, if not actually another form
of the same species.

Zelleb (S. M.) & Owens (C. E). European canker on the Pacific

SloT^.—Phytopath., xi, 11, pp. 464-468, 4 figs., 1921.

Since 1911. when European canker was identified on the apple in

Oregon, the disease has been reported from various localities in that

Stat« and in California. Cankers due to Nectria gaUigeiia Bres. or
its imperfect stage, Fusariixmi wiUkommi Lind. have now been found
in this region on several apple varieties, namely Red Cheek Pippin,
Bismarck, Delicious, Winter Bell6ower, Spitzenburg, and Newtown

;

and on D'Anjou, HoweU, and Bosc pears.

The concentric arrangement of callus rings in old cankers, which
is such a characteristic feature of the disease in Europe and the
north-eastern part of the United States, is almost or entirely absent
on the Pacific slope. Possibly on account of climatic conditions, the
cankers spread very rapidly, extending from several inches to one
or two feet in a single season, and remain more or less closed.

Infections appear to take place chiefly at small, sappy, pruning cuts,

or in the crotches of large branches or of the fruiting or leaf spurs.
Sun scald, winter injury, or other physiological disturbances assist

infection.

H 4
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The fangas sometimes starts in the periphery of cankers produced

by Neofabniea Trudicorticls on the D'Anjou pear. In many cases of

winter injury both to Boec and D'Anjou Dears, Nectria cinnabarina

(Tode) Fr., which appears to exist as a parasite at least on partially

devitalized wood, also gains a foothold.

In Oregon the cankers on D'Anjou pear have been observed early

in June, mostly as a result of infection the same spring. The
stromatic cushions bearing macro- or micro-conidia first appear very

near the seat of infection, but, as the canker increases in size, new
ones develop further out The perithecia develop later in these

conidial pustules. The duration of the conidial stage is from the

early spring to October at least.

In the eariy stages of the canker, especially on pear, the raised

portions of the bark have a spongy, oedematous character. This

condition is succeeded by an irregular peeling off of the epidermis.

The exposed portions of the cortex are black and moist. As the

cankers grow older, the diseased bark becomes cnicked and furrowed,

sometimes irregularly, but often on more or less concentric lines.

These concentric fissures probably repre.sent a periodicity of growth
of the fungus due to atmospheric changes, and mvL'^t not be confused

with the concentric annual growths characteristic of the open type

of canker found in other regions.

Rankin (\V. H.) & Hockey (J. F.). Mosaic and leaf curl of the
cultivated Raspberry.—Caruida Dept. of Agric, Division nf
Bot. Circ. 1, new ser.. 3 pp., 1922.

The two diseases of the cultivated red raspberry here dealt with
have been in the past lx)th included under tlie name 'yellows'.

Recent work has shown them to l>e distinct. They have In^en

reported at various times as a cause of serious loss in different parts

of North America, and mosaic has increased in the Niagara district

during the past two years, until it is now epidemic, an average of

20 to 30 per cent, of the commonly cultivated Cuthl>ert variety
lieing affected. The few plantations of the variety Marlboro are

even more severely attacked. The Herbert raspl>erry, on the other
hand, is only slightly aflfected (1 to 3 per cent.) except when grown
adjacent to the other two. Since the diseased bushes never recover,

the position is serious.

Mosaic can be recognized, even from a distance, by the dwarfing
of the canes, the sparse yellow foliage, and thin growth. The leaf

symptoms are best seen on the current year's suckers, on which,
before the middle of Jime, the leaves show large, irregular, green
blisters which arch upwards, the tissue between the blisters being
yellowish. Later on the top leaves show a fine, yellow, speckled
mottling. Leaves put out during very hot weather do not show
symptoms. On the fruiting canes the leaves are only about half

the normal size and show the green blisters or yellow speckling.

The fruit is worthless on bushes diseased for more than a year,

being dry and tasteless. Spread takes place chiefly along the rows,
not missing any bushes.

Plants with leaf-curl are marked by bearing leaves on both first

and second year canes that are darker green than normal and have
the midrib bent downwards throughout its length. A similar bending
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of the main lateral veins cau5W!S a dowiiwanl curliiij; of the wholo
of the leaf margin. The tissue between the veins arches upwanls
and is erimpetl alonj; the veins. The fruiting laterals are sliortaml

upri<xht, an«l the suckers, after tlie bush has been disciised for a year
or two, are dwarfed and usually end in a yellow, stunteil top. Tlio

fruit is dry and seetly and should not be picked. As the affected

bushes are worthless they are usually dug out early and theavenvge
incidence of tiie disease (from 2 to C per cent, in t^e Cuthl>erts)

noted in 1921 in the Niagara area represents only the annual loss.

The Marlboros and Herl»erts are i*arely attacked.

Both diseases are infectious and are spreiul by the same agent,

the small plant louse A/this ruhlphila. The variety Herbert is

believed to l)e avoided by these insects oixlinarily, though they will

pass to it when it grows ne^ir the others. This is believed to l)e the

reason why it usually esciipes when grown alone. Infection is not

spread by the pruning or cultivating implements, and new plants

may be siifely set in spaces from which diseiused ones were removed.
The aphid is l>elieved to be the only agent of spread.

'For control it is reconnnended to plant only di.sease-free stock and
to remove all diseased plants at the time of year when spread does

not take place (i.e. when the aphids are not active). It is not

believed that tiu- aphids can travel far, lus no winged .stage has l»een

found. N'arieties j)os.ses.sing true inununity are apparently not

known as yet.

Protzen (K.). Die Krebsfrage in physiologischer Belenchtang.
[The canker problem from a physiological aspect.]

—

Deutsche
OhstlMiuzeit., Ixviii, 6-7, pp. 62-63, 1922.

The author states that investigations during a nundnir of years
indicate that canker in apple-trees is constantly associated with
water-logged acid .soiLs, ami .soils rich in nitrogen anil deficient in

minerals, wiiilc it is infretjuent on moderately fertile, non-acid,

permeable Sixndy tind clay soils. It is invariably })revalent where
the subsoil consists of pyrites or peat. Certain varieties of a}>ple

have a hereditary predi.sposition to the disease.

Two trees of a susceptible variety were planted close together in

marshy soil with a peat subsoil, building refuse an<l lime being
mixed with the soil round one. In three years the latter was a tine

tree with excellent fruit and free from canker, while the other was
literally covered with cankers. A low-lying apple orchard perio<li-

cally Hooded with the albuminous lye from a starch factory had all

the trees cankerous from the nitric acid developed in the .soil. The
same was the case in .several orchards on sandy soil fi(X)ded with
ditchwatcr, where the .subsoil contained sulphate of iron, the acid in

this case being sulphuric.

The acid is believed to act chiefly on the medullary rays, which
are weakened and unable to stand the effects of frost and other
destructive agencies. The iVec^ria associated with canker is Ijelieved

to be a purely secondary occurrence.

Susceptible varieties are stated to include Golden Pearmain,
Landsberger, and Bellefleur, while Gravenstein, Boakoop, and Grey
Reinette are seldom attacked even on ' canker soils '.
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Petronel (B.). Una grave malattia del Xandorlo prodotta dal

Funcladiain amTgdali Ducomet. [A seriouB dinease of the

Almond produced by Fusicladiv/m, amygcUdi Ducomet.]

—

Nuuvi Ann. Minis. Agricoltura, i, pp. 27-44, 7 figs, 1921.

The author reports a serious disease of almond trees, observed at

Rome in 1919. It is caused by a fungus identified as Fusidadiuin
amyifdali Ducomet {Ann. Ecole Nat. d'Agric. Bennes, iv, 1910).

The symptoms are a more or less heavy defoliation, especially of

the lower branches, combined with dropping of the bloasoms and
young fniit in the spring. By the beginning of October the affected

trees were almost bare of leaves and many of the twigs were dead.

Th(! parasite overwinters on the branches and attacks the buds and
new shoots in the spring, but does not make much progress until

these and the leaves have reached a certain stage of development.
The Itlossonis and fruits are not directly attjicked, their dropping
being apparently due to lowered vitality of the bearing twigs with,

in some cases, infection of the fruit stalks. The older branclies and
those of trees fully exposed to the sun were more resistant to attack

than younger ones or the succulent branches of shaded trees.

The disease on the leaves appears in the form of small rounded
or sul>-polygonal spots, covered with a velvety olivaceous conidial

efflorescence, on the underside, the upper surface being less often

and less markedly spotted. The spots progress, especially on the

larger fleshy leaves of tlie younger shoots and in shaded parts,

until they ma}' cover the whole surface of the leaf, which then dies

and falls off. On the smaller, tougher leaves of older shoots and
those exposed to the sun, the spots may reniain minute, without
coalescing, and gradually turn reddish and dry up. Though surface

extension is checked in these cases, the mycelium penetrates through
the thickness of the leaf and causes a spot on the corresponding
part of the upper surface. Ultimately the diseased area is cut oft'

and falls out, leaving a perforation similar to the 'shot hole'

caused by Clastcrosporhim carjxiiihilwm, but not leading to much
defoliation.

On the branches the spots are chiefly on the lower shaded surface

especially near the buds. On young, succulent parts they are dark
green, later becoming pale and oily in appearance and then brown
and with raised crusts which may extend over large patches. On
older and exposed branches the spots are reddish from the develop-

ment of anthocyanin, later becoming brown and crusty as a result

of the formation of wound cork in the sub-epidermal tissues. The
centre pf the spots may ultimately become depressed from drying
up and collapse of the tissues. The olivaceous efflorescence formed
by the conidial fructification is found on young branches, on shady
parts, and at the periphery of the old crusts. It may be absent, but
usually forms freely in moist weather on the succulent shady parts.

Many of the affected branches wither, drying up from the tip

backwards.
The fungus is a sub-cuticular parasite in the earlier stages of its

development both on the leaves and branches, remaining confined to

the cuticle, or between the latter and the cellulose part of the outer
epidermal wall. It only penetrates the underlying tissues after

their death. The sub-epidermal cells are killed in advance of
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penetration, bnt whether by drying out or by the clifiiiRion of a toxin

was not ascertained. On the branches a layer of cork is formed in

the cortex, which is most strongly developed in the older or more
exposed parts; in young succulent shoots it is thin (though often

very extensive), or may even be absent, ihe walls merely becoming
suberized in this case. The mycelium ultimately penetrates the

hj'podermal layer, at first between the cells, but after their death

within them. Penetration is most marked in the upper angle of the

buds. The bud scales are also filled with mycelium, and pycnidia

were found in this locality, though the author is not able to sa}'

definitely that they belong to the same fungus. Small, sub-

cuticular stromatic aggregations of mycelium are often found,

especially on the branches.

The dendritic mycelium of the sub-cuticular stage is hyaline and
thin-walled at first, then turns brownish and thick-walled as the

cuticle is destroyed. The deeper mycelium also turns brown after

the cells are killed. Conidia are formed in a manner sinular to

those of Fudcladium 2nrinum, on olive-brown erect conidiophorcs,

which may be forked above and frequently show knee-bends where
the earlier conidia were inserted The conidiophores are up to 120 fi

long by 4 to 7 /i broad, with 1 to 3 septa, and numerous papillae

towards the tip marking the points of insertion of the conidia. The
latter are variable in form, often piriform, clavate, or fusiform,

apiculate, and slightly narrowed in the middle where there is some-
times a transverse • jptum. Before germination most of the uni-

cellular conidia become septate at this point, a second septum also

occasionally developing. They are most frequently 15 to 20 by 4-5

to 5-5 ;* in diameter.

The fungus is considered to be xerophilous and very closely re-

lated to Fuaicladium cerasi and F, pruni, with which it is pei-haps

morphologically identical though differing in its parasitic properties.

The author is inclined to doubt whether diff*erences in infective

capacity on different hosts form a good ground for separating

species.

Treatment on the same lines as commonly practised against

apple and pear scab is believed by the author to be liKely to be

effective in controlling the disease, though he has not had an oppor-
tunity of testing it experimentally. Snails are said to play a part

in disseminating the conidia, which survive passage through the
alimentary canal and germinate freely in the excreta.

DuFRi^NOY (J.). Les maladies dn Melon. [Diseases of the Melon.]—Ann. des ^yiphytiea, vii, pp. 405-420, 16 figs., 1921.

A serious disease of melons in the south-west and south-east of

France is de.scribed in detail. It appears to be due to a double
infection by a Fuaariwni, which the author identifies as F. solani
(Mart, p.p.) var. cyanum, subvar. ?, and a motile Bacterium not
identified. The latter is present from the commencement of the
lesions and always precedes the infection by Fueariwm, which is

believed to be of a secondary nature. The morphological and
cultural characters of the fungus are fully described.

The disease causes a collar rot and a wilt, the latter being the
result of a cankerous necrosis of the underground parts of the
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plant, and therefore not a true vascular wilt. The aerial partA are

said to be affected by toxic action at a distance from the seat of

infection, and take an oily translucent appearance, distinct from
that induced by drought. No evidence is detailed establishing the

existence of this toxin.

Infection occurs through the rootlets, usually at the tip, which
rots, dries up, and turns brown, or through lesions caused in the

roots by the destruction of lateral rootlets. The browned vascular

tissue of infected roots can be traced to the collar or even higher up
the stem, lateral spread of infection taking place to a lesser extent.

Above the limit at which the mycelium of the Fusdriwm can be

detected in the vessels the brown colour is still present, the walls

of the tracheidfi and neighbouring cells being delignified, thickened,

granular, and suberized. There is an abundant development of

tylose.s, and numerous bacteria are found in the.se and in the lumina
of the ve.ssels. The wood parenchyma i.s tilled with a yellow gum,
and the cortex and medullary rays in the vicinity react by the

production of a layer of cork which tends to isolate the infected

area.

The common variety, Cantaloup de Bellegarde, is the most sus-

ceptible to this disease, which the author thinks can be best com-
bated by the selection of resistant strains. Attacked plants should

be pulled out and destroyed, contamination by the accidental trans-

port of infected soil or implements from diseased to healthy fields

avoided, and a long rotation practi.sed.

Other bacterial diseases of melons, including one which resembles
the wilt caused by Bacilias tracheiphilus, not hitherto reported in

France, are briefly referred to,

Roberts (J. W.y Plum blotch, a disease of the Japanese Flam,
caused by Fhyllosticta congesta Heald & Wolf.

—

Jcniri).

Atjric. Res., xxii, 7, pp. 365-379, 1 pi., 1921.

Plum blotch has been present in Georgia since at lea.st 1905 on
the Japane.se plum (Pruuas trijioru), but the causal organism,
P/tylloftU'ta congesta, was first described by Heald and Wolf on the

leaves of Primus sp. in Texas in 1911. Lack of demand, coupled
with the great susceptibility of the Japane.se plum to di.sea.ses an<l

pe.sts, have led .southern growers, particularly in Georgia, to abandon
its cultivation, but should this be revived, the writer thinks that

the disease under discussion will prove a formidable obstacle, as it

is very destructive and its control would most likely present serious

difficulties. The varieties affected were Abundance, Burbank, and
an unnamed seedling. Not only the fruit, but the leaves and
po.ssibly also the twigs, were attacked, the lesions protluced by the
parasite greatly resembling those of apple blotch caused by P. soli-

taria E. and E. The fruit was rendered almost worthless, being
marked when unripe with raised dark- coloured areas, roughened
by small blisters and depressions, and when ripe, with irregular

brown patches consisting of an aggregation of from four to twentj'

small sunken spots. The affected tissues become hardened and
leathery but do not decay. Small spots are also found on the
leaves, sometimes as many as 200 on a single leaf. On the twigs
there are small, light-coloured, .sunken areas, but the pycnidia found
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here were empty, so that a positive ideotificataoo ooold :ot be
made. EUsewhere the spots Iwre n ^meroos ripe pycnidia, t '^ose on
the leaves being usually single in each spot. Morphologically the

fungus is similar to F. ^itaria. It is not known now it Is carried

over from one season to another but it is thought probable that it

may winter on the twigs and possibly also on the leaves and
fruits.

Notwitlistanding the similarity existing between P. congesta and
P. wliUirla. the writer prefers to keep them separate, the more so

as his repeated attempts to inoculate plums with P, aolitaria failed.

On the other hand, spores obtained from cultures of the plum
fun^ni"^ on sterile apple twigs applied to healthy plum fruits and
leaves produced characteristic lesions of the disease.

No attempts liave been made to control plum blotch, but in view
of the injury to the fruit of tlie Japanese plum caused by effective

solutions of fungicides, the writer foresees considerable difficulties

in this direction.

GirtMANN (E). Over een bacterielle vaatbimdel siekte der
Bananen in Vederlandsch-Indie. [On a vascular bacterial

disea.se of the BHnana in the Dutch East Indies.]

—

Meded, hint.

Vitor Pkintenziekteii, 48, 134 pp., 8 pi., 18 tigs., 1921. [English

summarj'.]

The most important lumana diseiuses may be divided into three

gruups. (1) Tilt' Philippine liactc-rial ilisease
; (2) the Pusa disease ;

and (3) <list.'asos of the Panama type. In the last-named group
must Ih.' included a disea.se tirst observed in Java in 1915. and
named tlu- Java viiscular di.sease. Although nearly all the L>ananas

grown in Java are attiicked, no external change is apparent in 9()

percent.^ of the ati'ected plants. In cases of extreme susceptibility,

however, there are certain irregularities in the external develop-

ment of the plant, especially partial or total arrest of the growth of

the heart leaf, longitudinal splitting of the outer leaf-sheaths, and
premature wilting of the crown. The internal symptoms are the

discoloration and death of the vascular bundles of the rhizomes,

and, in severe cases, also of those of the aerial parts. In some
varieties the cell-sap exuded from these vessels is red in colour.

Neither the external nor the internal s^Tnptoms are peculiar to the

Javanese di.s^tise, the fonner resembling those caused by several

other panisites, and the latter agreeing with those of the Panama
disea.se.

Experiments have shown that the vascular bundles of absolutely
healthy plants are practically free from organisms. Amongst
cultivated V)anana.s this was only observed in some plants of Pisang
Radja that had been grown from seed. With relatively healthy
plants, in which discoloured bundles occur in the root stock but not
in the aerial parts, various organisms, especially bacteria and spores
of species of Fusariam, are carried upwards by the sap stream.
Furthermore, it is not uncommon to find local vascular lesions of
relatively small extent both in the root stock and in the aerial

parts, usually the result of external wounds. The organisms that
were found in these local vascular lesions were shown to be incap-
able of producing disease in sound tissue. Of those found in lesions
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of greater extent, often extending from the rhizome ap into the

stem and ehe<tth«, six species of Fuaariu/m were isolated, which
represent only a selection from the mass of strains of Fusariwm,

oocnrring in the discoloured vascular bandies in different localities.

This FusarUMn flora is iK>t uniform throughoat the Archipelago

;

neither can any cme species be demonstrated as constantly as F.

cubenee in the West Indies. Inoculation experiments with the

isolated strains gave n^ative results, the Fusaria being unable

either to grow into or disoolour the healthy bundles. They are

therefore not pathogenic, and none of the strains thus obtained can

be considered identical witii the Fuaarium of the Panama disease.

Oedocepkalum spimdoaiu/m n. sp. was twice isolated from severely

diseased rhizomes, and a Chytridiaceous fungus with sporangia and
zoospores was found iv the vessels, mingled with bacteria. The
latter is doubtfully referred to the genus Peeudolpklum as ("?) P6.

musicolv/m n. sp. Experimental evidence was obtained that these

two fungi, of which a Latin diagnosis is given and the first is

figured, are non- parasitic. Eight different species of bacteria were
also isolated, of which only one, which is provisionally named
Paeudomonas muMe n. sp., was able to produce the characteristic

vascular discoloration when inoculated through borings into the

rhizome, aerial stem, and leaves, and is regarded aa the cause ol: the

disease. The successful inoculations were made in part on plants

of Pisang Radja raised from seed. In the rhizome inoculations, the

discoloration of the vessels was found to have extended 6 cm. or

more in five days, while from those in the stem and leaf nerves it

reached 40 cm. in the same time. The bacillus was re-isolated

from the diseased vascular bundles. The injection of larger quan-

tities of this organism, the morphology and physiology of wliich arc

very fully described, produced the typical external symptoms
referred to above. Twelve plants were inoculated by boring the

rhizomes, of which the seven that remained (five were lost by acci-

dent) were found a year later to be stunted, thin, and without
suckers, except in two cases. One was dead and one had the stem
split. The other plants in the field were healthy and had fruited.

The discoloration of the vessels was confined to the rhizome in the

still living plants. Further experiments showed that other genera
of the Musaceae were susceptible to infection by Ps. nutsae, various

species of Raveruda, Strelitzui, and perhaps also Helicoma, having
been successfully inoculated.

The symptoms and pathological tissue changes in diseased plants

are stated to be in part the result of secondary organisms that

follow the primary cause of the disease. The latter brings about
a discoloration and breaking down of the vessels. The mixed bac-

terial flora that follows extends this destruction and causes the

invasion of the neighbouring cells. A copious formation of gum
takes place, completely stopping the sap channels. Fusarium
hyphae penetrate soon after the bacteria and grow up through the

vessels and other cells of the bundles, completing their destruction.

The disease is disseminated chiefly by the planting of infected

suckers, and possibly also by the cutting-knife, as in the gum-
disease of sugar-cane. Ps. vitisae was isolated from the soil, which
must therefore be regarded as a possible source of infection. All
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varieties seem equally sosoe^dble, though in the cue of M^ua
textilis the progress of the disease is less rapid. In West tTava

certain varieties, such as Pisang Radja and Ba4}a-Sereh, are more
liable than others, but this was not found to be the ease elaewhe.

and may possibly be due to climatic conditions.

Control measures do not seem to have much prospect of sncoess.

The use for propagation of very youn^ suckers before tl»ev have
time to be penetrated by the parasite is reocunmended, the cu4

surfaces being treated with a disinfectant before plantii^. Subee>

quent infection through the root-system, however, may occur. The
breeding of immune or resistant varieties is excluded, owing to the

uniform susceptibility to the disease of all the Java varieties.

The importation of banana rhizomes from America is considered

imdesirable.

The author does not consider that Fuaarium cubense has been

conclusively proved to be the cause of the Panama disease. He
believes that the action of this fungus is similar to that of the

species of Fusarium associated with the Javanese disease and that

in all probability it should be regarded only as a secondary factor

in the causation of the disease. Owing to its toxic activity, how-
ever, the effects of F. cubense are more severe than those of the

species found in Java and distinguish the genuine destructive

Panama disease from the milder forms of wilt described above.

Almost all those who have studied the Panama disease report the

presence of bacteria in the vessels of diseased plants, and the author
believes that the primary- cause of both diseases will be found to

be a bacillus, though he does not suggest that the same species is

necessarily concerned. Other diseases of the same type for which
a similar origin is suggested are those described by Basu in India,

by Hori in Japan (Bonin Islands), and by various writers in

Australia. Bunchy top [see this Review, i, 4, p. 108] seems to be

included in these.

GXiMANN (E.). Ondenoekingen ov«r de Uoedsiekte dar BMianwi
op Celebes I. [Investigations into the blood disease of Bananas
on Celebes Island.]

—

Meded. Inst, voor PlaTitemiekten, 50,

47 pp., 8 pi., 1921. [Elnglish summary.]

For some j^ears an extremely serious disease of bananas has been
prevalent in Celebes and a neighbouring small island. The symp-
toms of this disease (which the natives have named ' blood ' disease),

are apt to be confused with those of the much less harmful Javanese
vascular disease [see last abstract] which is common in the same
area, as elsewhere throughout the Dutch East Indies. The blood

disease, which is at present restricted to the localities mentioned,
presents two distinct groups of characteristic symptoms, which
involve the leaf crown and the fructification respectively.

The visible effects on the leaf crown are relatively late in appear-
ing, usually after the fruit stalk comes out ^irst one of the
younger leaves, generally the third or fourth from the youngest,
begins to show discoloration, broad, light yellowish-brown stripes

extending from the midrib towards the margin of the leaf. This
condition may persist for some time without apparently affecting

the rest of the leaf crown or the development oi the firuit. Then
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soddenly the whole crown turns yellow, the leaves fall over, and
the curious appearance is presented of a more or lees green fmit
stalk hanging down ont of a withered crown. Only in one case

has the writer known discoloration oi the leaves to occnr in yoong
plants. In the fruits also the symptoms develop late, usually at

the b^inning of ripening, the fmit clusters up to that time being
quite normal They then turn yellow or brown, especially on the
side touching other fruit in the bunch, become marked with darker
spots, and appear exactly as Uiough they had been baked. Finally
they collapse and decay.

In the rhizomes and stem the disease causes similar changes to

those produced by the Javanese vascular disease, especially as the

reddened slime may also be found at times in the latter. The
alterations in the fruits, however, are peculiar to the present
affection. A yellow or brown discoloration of the central vascular

bundles first occurs. This is not unlike the condition produced in

the fruits in very severe cases of the other disease, but whereas
in the latter no further extension takes place, the discoloration in

blood disease extends into the placentae and parenchyma, and even
to the bundles of the fruit rind. All the diseased bundles are

filled with bacterial slime. The entire fruit then turns yellow, and
its flesh is gradually dissolved. The cavity thus formed is filled to

the base of the fruit with a slimy. brownish-re<l fluid containing

innumerable bacteria. The fruits finally collapse and decay into

a rotten mass. This fruit rot is absolutely characteristic of the

blood disease.

In contrast to the Javanese disease, where the symptoms are

produced by the more or less mechanical interference with the foo<i

supply, resulting from blocking of the vessels, the changes in the

leaf crown in the blood disease seem to be due more to some physio-

logical disturbance. The vascular interference is much less exten-

sive in this disease than in the other, and is insufficient to account
for the symptoms, which the author thinks are more likely due to

the action of a toxic substance carried into the green parts from
bacterial infection lower down. The symptoms first become
strongly marked at the time when the physiological processes of

the plant are especially active, namely, when the fruit stalk is

formed and a great quantity of food material is being transferred

from the rhizome to the developing fruits.

The inoculation experiments carried out were for the most part

made with pieces of diseased tissue or some of the bacterial slime,

without isolation of the specific organism. They were directed to

establishing the presence of a pathogenic organism in the rhizome,

discoloured Jaundles of the false stem, diseased tissue of the fruit,

and in the reddish-brown liquid that ultimately fills the fruits

;

and to reproducing the symptoms of the disease by inoculations

from these parts. From the rhizomes the results were somewhat
contradictory, though the author is satisfied that the organism is

present there, and can reproduce the disease if inoculated into

rhizomes, false stem, and fruit From small pieces of the dis-

coloured vessels of the false stem infection was obtained with com-
plete success on false stems and fruit, but was irregular on the

rhizomes. Pieces of the yellowed parenchyma of diseased fmit
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and also the liquid in rotted fruits in the last stages of the disease

were fully infectious on fruits and false stems of healthy plants,

while the former caused some discoloration of the vessels in the

rhizome, but none was produced by the liouid. Infections from
yellowish fruit were found to cause the withering of the whole
crown when made in the false stem, and to spread to the fruits

when made in the axis of the fruit cluster.

Isolations were made of the organisms present in rotting fruits,

l>y first inserting some of the liquid into sound fruits, and then

making isolations from the mar^n of the resulting discoloration.

Of the various bacteria that developed only one, a yellowish

bacterium which will be fully described later, was found capable

of reproducing the disease. Work with this organism is still

incomplete.

The disease appears to be endemic in the whole of South Celebes,

Not only is infection transmitted by the use of suckers from
diseased plants, but experiments indicate that it is capable of inde-

pendent life in the soil. Soil likely to be contaminated was used

to inoculate healthy fruits and gave rise to the disease in son)e

cases. Furthermore, evidence was obtained that it can be dis-

seminated through the air, and the tlirect application of the bacterial

slime from rotted fruits to the stamens during flowering caused

infection of the fruits through the style to appear about a month
later. It is possible that insects may play a part in disseminating

the disease in this manner, especially as cases of natural infection

of this type have been observed.

The author believes that there is no connexion l^etween the two
banana diseases on which he has worked, though in Celebes both

may co-exist. His observations and experiments have convinced

him that the blood disease is not a secondary infection superimposed
on the common Javanese disease, and this should greatly simplify

the question of its control.

Attempts to deal with it by the selection of resistant varieties

have not given satisfactory results. Over one hundred varieties,

indigenous and imported, were kept under observation from 191H

to 1920, but in the end they were all found to be diseased. The
(juestion of degree of varietal susceptibility has not yet been
studied. On the first appearance of the disease the affected plants

should be cut down and the rhizomes grubbed out, and piled in

heaps on which lime should be placed. Burning them is diflScult

and slow. The natives sometimes dig deep trenches in infected

fields, and fill them with lime before replanting. The rhizomes

used for planting are then placed in a mixture of water and wood
ash for a quarter of an hour, after which they are placed in the

trenches and again plentifully fertilized with wood ash. Ailother

measure frequently adopted on the first signs of discoloration is to

cut away the suckers and then to dig a trench round the base of

the affected plant, filling it with a thick layer of ash. The plants

are said to bear good fruit as a result of this treatment, which
probably acts by supplying a potash fertilizer at the critical stage

of the disease. Until further work on the control of the disease

has been carried out the author recommends the prohibition of the

export of propagative stock and of fruits from the areas in which
the disease occurs.
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Prttchabd (F. J.) & PoBTE (W. S.). U»6 of oopp«r soap chut M
ft tnngiadB.—Phytopaik., xi, 6, pp. 229-235, 1921.

The dust was made as follows :
' A hot aqueous solution of resin

fish-oil soap or potash fish-oil soap solution of about the consistency

of syrup was poured into a saturated solution of copper sulphate

and stirred to bring all the soap into contact with the copper. The
soap solution was made just thin enough to cause a chemical

reaction with the copper sulphate.' The mixture was kept hot

until the reaction was completed. The precipitate of copper salts

of fatty acids was dried in the air and ground to a powder. Copper

soap dusts containing crystalline copper sulphate and soap in the

proportion of 1 to 4 and 1 to 6, respectively, by weight, were thus

prepared. Lead arsenate at the rate of 2 lb. to 1 lb. of crystalline

copper sulphate, and calcium arsenate at the rate of ^ lb. to 1 lb.

crystalline copper sulphate were used in certain dusts. These dusts

were tried under field conditions in 1919 and 1920, in comparison

with copper soap liquid, Bordeaux mixture, and Sanders' copper-

lime dust on tomatoes for the control of Septoria lycopersici. Good
results were obtained in these tests from the copper soap dust,

which has for two years at the Arlington experimental farm given

as good control of tomato leaf-spot as 4-4—50 liquid Bordeaux

mixture. It spreads, floats, and adheres better than Sanders'

Bordeaux dust. It is cheaper than Bordeaux spray, considering

the cost of application. The 1 to 4 and 1 to 6 copper soap dusts

appeared to be equally effective.

Maccioni (M.). La pasta CafEaro e il snpersolfo nella lotta contro

rEzoascos deformans. [Caffaro paste and super-sulphur as

means of combating Exoctscus defornians].—BvM. R. Soc.

Toscana di Orticidtura, xlvii, 1-2, pp. 7-9, 1922.

In February 1921, experiments were carried out at the College

of Pomology in Florence to ascertain the effects on Exoasais de-

formans of super-sulphur (4 per cent.) and Caftaro paste (2 per

cent.). [See this Revieiv, i, 3, pp. 66-67.] The results were that,

though the disease was not entirely prevented, its incidence was

greatly reduced by each of the fungicides, especially after two

applications. The development of the fungus was checked, and

the afiected trees were able to put out fresh shoots. The untreated

controls were unable to ripen their fruit owing to the heavy

damage caused to their foliage by the disease.

Wahling (G.). ' Solbar ' und ' fl^siger Schwefel ' znr Bek&mpfung
des Apfelmeltanes, des amerikanisclien Stachelbeermeltanes,

usw. [' Solbar ' and ' liquid-sulphur ' for the control of apple

mildew, American gooseberry mildew, &c.].

—

Deutsche Obst-

hauzeit, Ixviii, 3, pp. 31-32, 1922.

The writer records successful results with both these preparations

in experiments carried out for the Hanover Chamber of Agricul-

ture. The apple mildew was in a virulent form in consequence

of the hot weather, but was readily checked when taken in time,

though it is noted that neglect of immediate spraying when the

first signs of mildew appear greatly increases the difficulty of

control. The most susceptible varieties are stated to be those

I
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with broad light-colooied or narrow grey-jrreen leavw» «ipicially

the latter. But under the conditions of the aeason. even the

normally very resistant Charlamowski variety was severely atfected.

Pear scab (Fusicladium) was checked, and gooseberry mildew
completely eliminated, by these preparations, repeated sprayings

being given in the latter case as soon as the shoots were 15 to

20 cm. in length. One application was sufficient after flowering.

Winter spraying is also necessary in this disease. Both dis-

infectants also proved extremely valuable in the control of club-

root of cabbage. Though the plants were in such a condition that

aq improvement was scarcely to he expected, the application resulted

in their gradual recovery and sub-sequent luxurious growth.

The writer strongly recommends the use of liquid in preference

to powdered sulphur, a-s ix?ing cheaper, simpler, and more etl'ectivo

in consequence of its more equal distribution. ' Solbar' and ' liquid

sulphur ' are equally effective, but the latter is ea.sier to manipulate
and better in practice.

Severin (H. U. p.). Miniimim incnbation p«riods of causative

agent of curly leaf in Beet leaf-hopper and Sugar Beet.—
Phytopath., xi, 10, pp. 4^>4-429, 4 figs., Wl\.

Curly leaf is not transmitted by seeds from infect<.'d plants

;

22,738 such seeds have been planted without a case of the disea.se

developing. The beet leaf-hopper {Eiitettlx tenella), the only known
carrier of the disease, is not infective when it first hatches from
the egg, and it is therefore possible to carry out experiments with
insects that are known to be free from infection.

The leaf-hoppeis do not merely mechanically transfer the patho-
genic factor : this fact was noted by Smith and Boncquet, and
confirmed by the author in the following experiment. Non-infec-
tive nymphs were allowed to feed one to two minutes on a diseavsed

leaf, then transferred at once singly to healthy plants, and allowed
to feed for five minutes or less. This experiment was repeated
forty-four times, but in no case did the healthy plant l>ecome

diseased. Twenty-three of the nymphs, after feeding as above,

were placed in a cage with a healthy beet; it remained healthy
at the end of forty days ; the twenty-one remaining nymphs were
put in another cage with a second healthy beet, which became
diseased, showing that the leaf-hoppers may .sometimes become
infective after a time, from feeding for one or two minutes on an
infected beet. That infection of healthy beets by the leaf-hoppers
is not a mechanical mass-infection phenomenon was demonstrated
by allowing nymphs to feed for five minutes on diseased leaves,

then transferring three nymphs to each leaf of a healthy plant
for ten minutes, using thus six to twenty-one nymphs per plant

:

twelve beet seedlings so treated remained healthy. The 131 nymphs
thus used were then divided among six cages, each containing a
healthy plant ; in only one of these cases was curly leaf developed,
thus showing that though the leaf-hopper can become infective sub-
sequently, after feeding five minutes on diseased plants, this is by
no means a regular occurrence.

Tests were made in order to determine the minimum length
of time required for leaf-hoppers to become infective after feeding
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OD a diseased plant. This was foand bo be four hours at an average
temperature of 100® F. (max. 103**, min. 94°). At lower tempera-
tures more time was required, and negative results were obtained
even after forty-eight hours at an average temperature of 67° to
73° F., but other factors (latent condition of disease-producing

agent ?) than temperature may operate.

The minimum mcubation period of the causative agent of curly

leaf in the sugar beet, as judged by the length of time after inocula-

tion required to cause the plant to become capable of infecting

leaf-hoppers that fed on it, was found to be five days at an average
temperature of 72-8° F. The leaf-hoppers feeding on beets may
become infective as much as two days before visible symptoms of

curly leaf appears on< the plants on which they feed. Infected

nymphs do not lose their infectiveness during moulting.

RoBBiNS (W. W.). Mosaic disease of Sngar Beets.—PkytojxUh., xi,

9, pp. 349-365, 1921.

This disease was found in increasing amount in Colorado during

the years 1917 to 1920, and is distinct from curly-top which is rare

in this region. The symptoms are fully discussed, the most charac-

teristic being the mottling of the leaves, usually with some mal-

formation (puckering of the mesophyll, bending back of the leaf

near the tip, cessation of growth, and curling of the leaf margins),

especially when the plants are grown in the greenhouse. Knot-
like swellings on the veins and protuberances on the leaves,

characteristic of curly-top, are not found in mosaic. Vascular

and other adjoining tissues of affected plants show a pathologic

condition resembling the phloem necrosis recorded for potato

plants. Many of the phloem elements are filled with a brown
substance and their walls are darkened and thickened. Starch

transportation in the leaves is impeded. Plants sometimes lose the

mosaic appearance later in the season, but probably still have

the disease, for their roots when planted out give shoots bearing

mosaic symptoms on their first leaves.

A number of observations and experiments are recorded which

demonstrate that aphids (Myzus persicae) carry the infectious prin-

ciple from plant to plant. The period of incubation was found

to be from twelve to twenty-four days. Attempts to transfer the

disease artificially by needle inoculations, injection of juice, and
insertion of crushed mosaic leaves into slits in the leaf petioles

and crown were unsuccessful. No evidence of seed transmission

was obtained. The virus retains its vitality in beet roots, topped

and held over winter to be planted out for the production of seed

for the following season. This is the only method of over-wintering

thus far known.
This is believed to be the first time mosaic has been reported

on sugar beet, though other varieties of beet are affected in Europe.

Magrou (J.). Symbiose et tub^risation. [Symbiosis and tuberi-

zation.]

—

Ann. Sc. Nat., s^r. x, iii, 4, pp. 181-275, 9 pi, 9 figs.,

1921.

The author undertook the present work with a view to verifying
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whether Noel Bernard's hypothesis of the fanffal otifnn of tuberixa-

tion, demonstrated by hun to be tnie in uxe orenids, could be

established experimentaUy in othor gronpet more particularly in

the potato {Solanum tuberoeum) a^ Orofms twferosua. The
former presented the difficulty that in the course of long centuries

of careful selection and cultivation it has become a highly domesti-

cated plant, living in conditions very different from those of its

natural habitat, and has lost the fun^ symUosis which is the rule

for wild tuberous plants and which exists in the <»se of the Chilian

wild potato (Sdanum maglia)^ and of other perem^al Solanaoeae

such as the nightshade (S. dvlcamara). In oixler to study the part

played by symbiosis in the development of the cultivated potato,

the author sought, therefore, to restore the plant to its original

normal conditions of existence in the presence of its former sym-
biont. For this purpose he sowed potato seeds in an uncultivated

piece of waste land, under some bushes of nightshade in the roots

of which the specific symbiotic fungus had been found to be present.

On examining the plants raised from these seeds a few weeks later

he found their roots to be invaded by a fungus identical with the

normal symbiont of Solanum maglia and S. dulcamara. The
plants grew further in two quite distinct ways : in some, the secon-

dary shoots growing from the base of the main stem developed
either into leafy aerial stems or into long underground stolons

which never formed tubers; while in the others the secondary

shoots developed into short stolons thickened into tubers behind

their terminal bud. The mici-oscopic examination of serial sections

of the roots showed that each of these types of growth corresponded

to a different reaction of the plant to the invading organism. In

the tuber-producing plants the roots were widely invaded by a
living mycelium, having the distinctive features of that of an
endotropic mycorrhiza, showing that in this case a symbiosis had
been established between the fungus and its host. In the plants

without tubers, on the other hand, the fungus had also penetrated

some cells of the roots, but had been rapidly digested by them. The
invaded areas contained the fungus in a state of complete degenera-

tion, and the invasion had evidently been very restricted in extent

and duration.

The experiments showed that, under identical conditions, tuberi-

zation of the potato plant took place only when the latter had
adapted itself to a state of symbiosis with the specific endophyte,

and that in a poor soil and in conditions nearly the same as those

under which wild plants grow in nature, symbiosis can be a decisive

factor in the production of tubers.

Investigations carried out with Orobua tuberosus, the roots of

which normally harbour a symbiotic fungus, gave similar results.

Seedlings of this species grown under aseptic conditions in nutrient

agar did not produce tubers, and their basal buds gave rise to leafy

aerial stems, while in seedlings cultivated in soil in the presence of

their specific symbiotic fungus, the difierentiation of the basal buds
was inhibited at an early stage, and they formed into tubers;

•microscopical examination showed that in this case the roots were
invaded by the fungus and that symbiosis was established. In an
annual species of Orohus (0. coccineus) it was found that the roots
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digested and killed by the root oeUa.

The evolntion cycle of SolaTVwm tuberoewm is characterized by a
well-marked alternation of the phases of differentiation and of

tuberization. The taber, on bdbog sown, starts to develop its eyes
(buds) into leaf-bearing stems with or without indimentary flowers,

while the secondary Imds at the base of the stems grow into

slender ondergronnd stohms which often tnm upwards at their ex-
tremity and appear above groond to give rise to new leafy stems

;

after a certaio. time, the apical bnds of the stolons cease differen-

tiating into stems and begin to produce tubers, while the farther

development of the aerial parts oi the plant is cheeked and they
finally die. In Orobus tubero8U8,on the other hand, once the tnbers

are formed by coalescence of the basal buds, they continue to grow
in volume indefinitely, at the same time proaucing buds which
develop into slender stolons which, in their turn, can produce aerial

stems. Of these two typical forms of development, the first is oon-

liected with intermittent, and the second with contdnuous, sym-
biosis.

In the Ophrydeae also two different forms of development may
occur according to whether the plants grow in or out of symbiosis

with fimgi ; in the former case they are reduced to a single aerial

stem and their basal buds produce perennial orgjans ; in the latter

they are bushy from the very start and possess no perennial organs.

In the cases in which similar essential vegetative differences

characterize two species of the same family, such as Mercurialis

perennis and M. annua, the same relationship can be traced be-

tween symbiosis and the external* growth of the plant. In the for-

mer, which has thick rhizomes and a stem unbranched at the base,

there is a well-established endotropic mycorrhiza, while in the

latter, where there are do rhizomes and the stems branch from the

base, the roots are fi^ee from living fungus, though digested frag-

ments are numerous. Statistical data as to the distribution of

mycorrhiza indicate that, as a general rule, wild perennial plants

harbour symbiotic fungi, while annual plants are free from them.

The study of three annual plants (Orobus coccineus, Mercurialis

annua, Solanum nigrum) has shown that, like their perennial

congeners, they can be penetrated by endophytes, but that they

very soon get rid of the latter by an active process of digestion

which the author compares with phagocytosis. As soon as the

mycelimn reaches the middle layer of the cortex of the roots and
begins to form into clumps, the latter are digested by the cells

penetrated by them, and degenerate completely ; the digested

hyphae can still be recognized, but they have lost all the structural

characters of a living mycelium ; the protoplasm has disappeared

and the walls are retract^ and take a deeper stain than is usual.

The relations between endophytic fungi and the plants which
harbour them may be of different kinds. Against the invasion of

the former there may be a more or less successful resistance on the

part of the latter. If the fungus gains the upper hand, destructive

parasitism results. Successful defence is indicated by the degenera-

tion of the fungus after a relatively brief period. When virulence

and resistance balance, symbiosis is estabUshed; symbiosis is thus
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a state of eqailibriom between the immimity reactioDS of the hoat

and the parasitic activitiee of the invading micro-OTganism. The
processes made use of by the higher plants in resisting invasion are

of three kinds : first, the fnngns may be stopped by the mechanical
resistance opposed by the cell walls of the organs attacked;

secondly, when this resistance is oonqaered, it can be checked by a
more or less early ' phagocytosis ', i & digestion by the cells it in-

vades ; and lastly, in the case of both organisms becoming mntoally
adapted to life in common, it is evident that these two processes

having failed to keep ont or destroy the fungus, tome further

method must be made use of to keep its development within bounds.

This the author thinks is to be sought in the physico-chemical

properties of the cell-sap. He compares the formation of dumps
and 'arbuscules' in endoj^ytic fui^ to the agglutination of

bacteria under the influence of humoral immunizing bodies. Noel
Bernard claimed to have demonstrated the presence of specific anti-

bodies in the orchids. Fungicidal and agglutinating humoral
properties are, therefore, believed by the author to reside in the cell-

sap of the host plant, and to be an important means of defence

against invading fungi. Thus a remarkable parallel can be drawn
between the processes used by plants to resist fungous attack and
the immunity reactions in animals.

The effect of the endophyte in provoking tuberization is believed

to be the result of an increased concentration of the cell-sap,

brought about by the enzymic activity of the fungus. This is

based on the fact that tuberization in the orchids and other plants

can be produced in the absence of the fungus by growing in con-

centrated media, and experiments have shown that certain of the

endophytes increase the concentration of the solutions in which
they are cultivated. Hence it is probable that, under artificial con-

ditions of cultivation, plants like the potato develop tubers even in

the absence of their endophyte, because they are grown in rich soils

with a relatively high molecular concentration or the soil solution.

KoMELL (L. G.). FarallelTorkomaen gewia««r Boleten imd Hadel-
b&ume. [Association between certain Boleti and Conifers.]

—

Sveiisk Botan. Tidskr., xv, 2-4, pp. 204-213, 4 figs., 1921.

At Kristineberg, on the west coast of Sweden, the writer was
struck by the occurrence of the butter fungus (Boletus luteus) in

fairy rings round the young plantations of mountain pine iPinuB
montana). In other parts of the district the fungus in question is

practically absent. Further investigations and inquiries in different

parts of the country confirmed this association, though the fungus
was also found under Pinus auatriaca and P. silvestris. Similar
instances have been recorded by other writers, e.g. Qu^let, who
states that Boletus houdieri occurs in association with Pinvs hale-

pensia and P. pinaster (Flore Tnycologique de la France et des pays
limitrophes, 1888). So also Boletus elegans is found only under
the larch, being present even before the special larch humus, com-
posed of larch-needles, &c., has been formed. The writer has seen
it in Swedish plantations off three-year-old larches (Larix europea,
L. sibirica, and Z. leptolepis).

In the case of Boletus luteus at Kristineberg, it was specially



234

noticed that no trace of any modification in the fioil, due to the

action of the pines, was discemible. The association cannot there-

fore be explained in the same way as certain other cases of speciali-

zation, such as the exclusive occurrence of Naucoria suavis under

alders and Tricholoma peammoptis under larch, which are due to

a preference of the fungus for a particular type of humus. Wherever
pines were present Boletus luteua showed no marked preference for

any particular type of soil, thriving equally well in dry sand or

heavy clay.

Attempts to trace a direct connexion between the mycelium of

the fungus and the roots of the pines could scarcely be expected to

give conclusive evidence that the Boleti are concerned in mycor-
rhizar formation, but the observations carried out lead the writer to

believe that such is the case. The chief difficulty of definitely

proving that these fungi form mycorrhiza is the fact that their

spores have not hitherto been germinated, in spite of numerous
attempts, and probably require very special conditions for

germination.

Spencer (E. R.). Decay of Brasil nuts.

—

Botan. Gaz., Ixxii, 5,

pp. 265-292, 5 pi, 3 figs., 1921.

Brazil and cream nuts (the seeds of Bertholletia nobilis Miers

and B. excelsa Humb. and Bonpl.) are harvested and transported

from January to March, when heat and moisture favour fungous
growth, and very often cargoes of these nuts arrive at their desti-

nation with nearly one-third spoiled. In spite of legislation, Brazil

nuts reach the consumer containing from ten to twenty-five per cent,

of spoiled nuts, and in 1919 the loss resulting therefrom and falling

directly on the consumer, was, in the United States alone, estimated

to exceed 8850,000. As these nuts do hot become rancid very

readily, they are not placed in cold storage either during transit or

on arrival, and very frequently the rooms in which they are kept

by the retailer are very hot and not always dry, thus encouraging

fungous attacks. The pericarps differ in porosity, and the more
porous readily become infected under these conditions. The fungus
may enter the nut through the pores of the shell, provided the

water content of the kernel is adequate for its support, and given

favourable storage temperature. Another possible, and perhaps

more usual, point of entry is ofiered by the narrow cavity found in

the micropylar angles of the seed which extends the entire length

of the shell.

The following diseases are described :

1. Black o'ust. Fully five per cent, of all unsound Brazil nuts are

found to have this disease, whic'i cannot be detected externally.

The afiiected kernel is dull black in appearance and—in cases where
the whole nut is attacked—reminiscent of a large sclerotium. The
blackened portion consists of a thin layer, 100 to 250 ;i in thickness,

and is apparently quite unconnected with the tissues beneath,

which, apart from their light brown colour and pungent nutty

odour, seem normal. The mycelium is confined to the endosperm,

and is often free from admixture with any other organism, so that

isolation is easy. The fungus is a species of Felliondla, differing

in its conspicuously larger spores from the only species of this
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genus previously described, P. deformawB Penz. and Sacc. It is

named and described as PellioneUa macnrnpara n.sp.

2. White vwuld. Less common than the preceding and Fe6pon<

sible for not quite one per cent, of the decay in Brazil nuts, this

disease is not easily detected, thou^ affected nats are below the

average in weight, and on being opened the kernel ia found covered

with a white fluffy mycelium, which penetrates to the centre of the

radicle and fills all the cracks and cavities. Soon after exposure

the very tenuous h3^hae collapse and the endosperm, which is

sulphur-yellow in colour and more than twice the normal thickn^s,

becomes visible. The organism is a Cejyhalosporium^ C. bertfiolUtia'

num n. sp.

3. Dry rot. This ia caused by a species of Fiiaarit(/m belonging

to the section Eupionnotes of Wollenweber. The shell of affected

nuts is mottled, and on the whole the colour is lighter than normal,

while the weight is much below the average. The kernel is sound
in appearance, but adheres more closely to the shell, and is in

reality a mass of mycelium. No perithecia were observed in

culture, but sclerotia appeared on autoclaved rice.

4. As-pergUlus decay has already been reported by Kuhl (' Ueber
sine eigenartige Veranderung der Paranuss,' Phai^m, Zentralb., li,

p. 106, 1910). The cases examined by the author are not easily

fletected, as there are no external symptoms except in the most
advanced stages of the d'^^^se, when there is appreciable loss in

weight. The odour of the affected kernel is very rancid and
slightly putrid, while the taste is at first sour and later very bitter.

It is thought that the disease is far more prevalent than commonly
believed, but in its advanced stages it is less frequently met with
than ' black crust '. Kuhl considers that nuts affected by the
fungus, which he identified as A. flavun Mont., are poisonous, and
states that the discoloration caused by it is not pronounced enough
to prevent their consumption. The mycelium penetrates to the
centre of the radicle, and appears as a white mould on the walls of

the central locule, which is filled with a mass of spores .when the

kernel cracks open. Cultures submitted to Thom were stated to

belong to the A. tamari series [see this Review, i, 3, p. 91],

5. Bacterial decay. A hitherto apparently undescribed spore-

bearing bacillus, with which the author is dealing in a separate
paper, occurs on Brazil nuts, rendering the shell black and greasy,
usually causing a rancid odour, and converting the remains of the
kernel into a small white mass.

6. Actinomyces decay. This is due to an apparently undescribed
species, to which the author has given the name of Actirumiyces
oraailiensis, n. sp. The nuts affected with this disease are empty,
and give a characteristic musty odour when opened. The inner
shell wall is covered with pinkish, velvety pustules, having a
diameter of one to several milUmetres. An intercellular proteolytic
enzyme is produced by this organism, and also by the bacillus
mentioned in the preceding paragraph.

7. Phomopsia decay. Of the experimental nuts, which were
bought from wholesalers and retailers, only one was found affected
with this disease. It is due to Phomopsis bertholletianum n. sp.,

a species differing from P. aucubicola Grove only in having shorter
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A-spores and in occarrin^ on an unrelated h<C€t There is no
external symptom of the diseased condition of tl^e nnt, the odonr
being pleasant and taste agpreeable even when the mycelium has
penetrated into the radicle a considerable distaiio^e.

8. Bitter rot is caused apparently by a Myxosrjxrtiunt,, but exami-
nation could not be carried far, as neither the mycelium nor the
spores in the specimen to hand were viable.

The organisms mentioned are fully described, and notes on their

cultural characters are given.

Atkins (W. R. G.). Vote on tho oocnrreiiee of the flager and toe
diaease of Turnips in relation to the hydrogen-ion concentra-
tion of the soiL—Sclent. Proc. Royal Duhlin Sac., xxi, N. S.,

32, pp. 427-434, 1922.

The occurrence of the finger and toe disease (Plaamodiophora
brassicae) has been associated for a long time past with a deficiency
of calcium salts in the soil. The author has recently examined soil

samples from two adjacent fields in Cork County, of which one
grew healthy turnips without a trace of the disease, while the other
was so badly infected that turnips or cabbages could not be grown
in it The soil in both these fields was clay, but they contained
0-17 and 0-40 per cent., respectively, of lime, the latter being in

that which bore healthy crops. The calcium content in this case is

very near the border-line for the occurrence of the disease, previous
observers having reported it in clay soil with 0-39 per cent, of lime.

The acidity of the samples was determined by the colorimetric

method, the bad field being found more acid than the good field by
Ph 0-1 (Ph 6-6 and 6-7 respectively). The actual numerical con-

centrations of hydrogen ion were, respectively, Ch 0-25 and
0-20 X 10-« gm. per litre.

The exact manner in which a deficiency of calcium salts makes
the plant more susceptible is not known, the possibility that it is

due to an inhibitory action of a neutral or slightly alkaline medium
on the growth of the parasite requiring to be tested by more exact

methods (such as that here employed) of determining the acidity of

diseased and healthy plants.

Ebikssox (J.). Das Lel>en des Malvenm«tpilzes (Pnccinia sialva-

ceanun Mont.) in nnd anf der V&hrpflanxe. [Life of the

Mallow rust fungus (Puccinia malvacearum Mont.) in and
on the host-plant.] Kungl. SveTiska VetenskapsaJc. Hcnidl.,

Ixii, 5, 190 pp., 31 tigs., 1921.

As a result of observations and experiments extending over the

period from 1912 to 1920, the author considers that there are two
distinct stages or phases in the vegetative development of the

common Mallow rust, Puccinia raalvacearwni. The first of these

is the ordinary mycelial condition resulting from infection from

sporidia produced on a normal short promycelium. The mycelium
developed from these sporidia produces new rust sori in eight to

ten days after infection. The other phase corresponds with the

author's well-known conception of the mycoplasm, and is derived

from infection by conidium-like bodies produced on the end of

a long germ-tube by segmentation of the tip of the latter. It does

i
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not form son while in the mycoplaamie stage. The telentoeporee

formed by this rust are of two jdnds, indistingnishiible morpho-
logically. One, which the author terms aatomn spores, is borne
on young plants in the first season of their erowth and <m second^

year pl^mts from the end of July to October. These spores can
germinate aeocHiding to circnmstances in both the manners referred

to above— either by forming a promycelium and sporidia or by
a germ-tube with conidia. The second form, the summer spores, is

developed on second-year plants during the months May, June, and
July. It germinates only by the formation of a germ-tube with
conidia. Hence the autumn spores can give rise to either a normal
mycelium or a mycoplasm, while the summer spores form only the

latter.

The course of the disease corresponds to these two functions of

the infecting spores. In newly-planted plants there may be a
period of complete freedom from infection, followed by a period of

mild attack in June and July. This is followed again by a period

of ver)' severe infection in August when every leaf may become
covered with pustules. In certain cases the first period of mild
infection does not appear, and the author distinguishes the plants

in which this occurs as belonging to * healthy lines '. Such healthy
lines, if kept free from outside infection, will grow through the

autumn without showing any signs of rust, but the}' will become
infected in late July or early August if growing near previously
diseased plants belonging to what the author calls ' diseased lines',

that is those which show the early period of mild attack. In the
author's view the healthy lines become infected by the autumn
spores borne on the diseased lines. These autumn spores appear
in the first year (on plants sown in May or June) during September
and October, but also reappear in the second year as early as the

end of July. Healthy lines infected by them become diseased lines.

In some cases the autumn generation of the fungus persists into

the spring of the following year and may lead to infection with
a development of sori on healthy lines in the vicinity as early as
May. This was only observed in 1914. When precautions were
taken to remove all diseased or suspicious leaves, &c., that had
lasted through the winter, only the usual mild outbreak occurred
in May to July.

The two phases of the vegetative Ufe of the parasite are difierently

affected by the action or fungicides added to the soil. Weak
solutions of copper sulphate (1 to 3 per cent.) will check the
development of the mycoplasmic stage, and can produce a decided
eftect in reducing the first or mild period of the annual rust out-
break from May to July. They have no efiect whatever on the
second, virulent, period from August to October. The solution was
found not to injure the hollyhock plants in concentrations below
6 per cent.

^t is believed that the vitality of the pathogen in diseased lines
may become lowered under certain conditions. Thus, in 1915 and
subsequent years the fii-st (mild) period of attack was absent in
several of the diseased lines ; and in 1918 and 1919 two diseased
lines became healthy, presumably from the extinction of the vitality
of the internal germ. A heavy outbreak in the autumn on seedlings



238

of the first year is not necessarily followed by a severe attack

on the same plants in the second year of their growth. There are

also indications of varietal and individual variations in resistance

and snsceptibility to the rust.

Brown (W.), Stndies in the phyaiology of paramtiam. Vln. On
the exosmosia of nutrient snbstances from host tissue into

the infection drop.—Ann. of Botany, xxxvi, 141, pp. 101-119,

1 fig., 1922.

In the earlier papers of this series attention was chiefly directed

to certain aspects of the influence of a parasite on the host plant

which it attacks. The converse relation of host to parasite is exa-

mined in the present paper, as it appeared not improbable that the

host plant might be able to influence in some way the behaviour of

the parasite.

The author gives a detailed description of a series of experiments
carried out by him with a view to establishing the influence of

passive exosmosis of nutrient materials from the cells of the host

plant through the cuticle on the behaviour of a parasite prior to

penetration. The method of experiment was generally as follows

:

drops of distilled water of a standard size were laid on the surface

of plant organs (foliage leaves and petals of flowers) and allowed to

remain there for a certain time. They were then removed and
examined to see whether any change had taken place in them due
to their having been in contact with the plant. Two methods of

examination were adopted : (1) determination of the electrical con-

ductivity of the fluid, and (2) determination of the effect of the fluid

on the germination of fungal spores, Botrytis cinerea being the

organism used in the tests.

The conclusions arrived at by the author are that drops of water

that have lain on the surface of the leaves and petals of a number
of plants show increased conductivity (due to the leaching of

electrolytes from the tissues) as compared with the original dis-

tilled water or with water which has lain for an equal time on glass

slides. The amount of this increase varied with different plants

used in the experiments, an important factor being the ease with

which the surface can be wetted. If a new drop is placed where a

previous one has been removed for testing, the exosmosis is in-

creased. Rubbing the surface, even though gently, also increased

the conductivity figure obtained. Better contact, through better

wetting, appears to be the main cause of the increase in both these

cases. In many cases (especially floral leaves) there is a marked
parallelism between this increase in conductivity and the increase

in th^ capacity of the drops to promote the germination of spores

as compared with that of the original water. In some plants, how-
ever (e.g. broad beans), drops that have lain on foliage leaves,

though showing a comparatively high degree of conductivity, dis-

play no greater power of promoting spore germination than drops

of pure water, and sometimes {Trcidescaniia) may actually give a

lesser germination, even extending to almost total inhibition. Not
only is there a quantitative difference in the substances exosmosed

from litferent plants, but evidently there is a qualitative difference

also ;"..3se substances sometimes having no nutrient value or even
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inhibiting germination. Indirect proof of the exoemoeis of nutrient

materials can be obtained by a stndy of the incubation times of in-

fection in different cases. The addition of nutrient to the infection

drop has the effect of accelerating the incidence of attack, or in ex-

treme cases brings about attack where none ordinarily occurs (e. g.

on leaves of broad bean). Hence it might be anticipated that in

plants which allow a large exosmosis to ^ke place into the infection

drop the time required for infection would approximate to that

required for spores sown in a nutrient-extract infection drop, while

in those that do not allow free exosmosis it would be delayed. It

was foimd that with petals of Cereus, which allow free exosmosis,

spores sown in pure water attacked almost as readily as those sown
in turnip extract, whereas with Gloxinia, which gives a low con-

ductivity figure in drops placed on the petals, the former attacked

distinctly more slowly than the latter. A similar result was obtained

when rose petals ana those of Cereus were inoculated in an atmos-

phere of carbon dioxide, which is known to inhibit the germination

of Botrytis spores, but can be neutralized by the addition of nutri-

ent material ; the former (which earlier tests had shown to give a

low conductivity figure) were unattacked, the latter attacked. A
further test was based on the fact that Botrytm spores will not

germinate in pure water if sown too densely, but will do so at the

same density in a nutrient solution. On Cereiis petals the exosmosis

of nutrient was evidently sufficient to permit gonnination at high
densities of sowing, and free infection resulted, while with sweet
pea, which gave a lower conductivity figure in the earlier experi-

ments, there was little infection.

The rate of exosmosis into drops containing spores is identical

with that into spore-free drops, up to and for some time after

penetration by the fungus has taken place. This affords a striking

continuation of the view expressed in the earlier papere of this

.series that there is no diffusion of the active toxic principle of

Botrytis through the unbroken cuticle, and that there is no effect on
the liost plant prior to this penetration, in other words, no ' action

in advance of penetration ', as claimed by earlier workers with this

fungus.

Though these results do not touch on the problem, of immunity
in such cases as are furnished by some of the rusts, they have a
bearing on a certain type of immunity such as that shown by bean
leaves against Boti^jtis. Here the incidence of attack is dependent
on the nutrition present in the infection drop. If there is no
nutrient the attack fails, but if nutrient is present it takes place
readily, [See also this Review, i, 1, p. 7.]

SoMMER (H.). Kohlhemie-Bek&mpfimg mit Uspaliw im Jahre
1921. [Control of club-root of Cabbage with uspulun in the
year \92i\— Devit8che Obsthauzeit., Ixviii, 5, pp. 43-44, 1922.

The application to heavily infected soil of a minimum strength
of 0-5 per cent, solution of uspulun, preceded if possible by similar
treatment of the plants in frames, almost entirely arrests the
disease. Inoculation of the seed-bed soil with uspulun powder
(120 gm. per sq. metre) gave less satisfactory results, but in the
writer's opinion this was due to the fact that the seed was sown on
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the same day. Eiffht to ten days should elapse between inoculation

and sowing, and vie soil should be well watered immediately the

powder h^^ been mixed in.

SegnlatioBS &ae t]i« iap«rtati<ni of Potatoes, Ovmuits, and Ooofl«-

hnrim into Canada.

By Orders in Conndl passed on 21 March 1922, the sections of

the Kegolations under the Destructive Insect and Pest Act, Canada,

dealing with potato canker [wart disease, Synckytrium endohiotl-

cv/m\ and the importation of currants and gooseberries on account

of White Pine blister rust Wnynartiw^. ribv:old\ were amended as

follows : Subsection (a) of Section 7 was rescinded and the follow-

ing substituted : Section 7. The importation into Canada of the

foUowing is prohibited :
' (a) Potatoes from Europe, Newfoundland

the Islands of St. Pierre and Miquelon, and the States of California

Pennsylvania, and West Virginia. All shipments of potatoes from
the United States of America shall be accompanied by a certificate

duly signed by the consignor or stating the name of the State in

which the potatoes were grown.'

The amendment under subsection (f) of Section 7 passed on 4
April 1919, was rescinded and the following substituted : Section 7.

The importation into Canada of the following is prohibited :
' (f)

All species and varieties of currants and gooseberries (Ribes and
Grosaularia), but not including the fruits of these, from all foreign

countries. Provided, however, that the importation of said vegeta-

tion shall be permitted without any restriction into the province

of Optario from the State of New York.'

Xtegnlations governing the importation of Potatoes into the United
States.— Cf.S. Dept. of Agric. Federal Hortic. Board, Washing-
ton D. a, Letter of Transmittal, 7 pp., 17 Feb. 1922.

The following regulations are adopted and shall be effective on
and after 1 March 1922, and shall supersede the regulations govern-

ing the importation of potatoes into the United States, which wene
promulgated to take effect on and after 1 March 1921. Regulation

2 is amended in such a way as to permit the entry of potatoes only

from countries free from potato wart or other injui-ious potato

diseases and insect pests new to or not widely prevalent or distri-

buted within and tiiroughout the United States. Such country
must further agi-ee to examine and certify all potatoes offered for

export in compliance with these regulations. Potatoes wOl be

admitted into the United States only through the port designated

in the permit, and the entry of potatoes will only be permitted if

the exporting country has an effective quarantine prohibiting the

importation of potatoes from any country known to be invaded by
potato wart or other injurious diseases or pests. Consignments of

potatoes will be submitted to inspection at the port of entry.

Except in cases of bulk shipments, only containers not previously

used for potatoes are to be employed.

J
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WateRHOUSE (W. L.), Studies in the physiology of parasitism.

VII. Infection of Berberis vulgaris by sporidia of Fuccinia
graminis.—Ann. of Bot., xxxv, 140, pp. 557-564, 19 figs., 1921.

The author's investigations to determine the mode of entry into

the host-plant of {he sporidia of Puccinui graminis Pers. have led

him to the conclusion—already arrived at I33' other workers in the

same laboratory in the case of Botrytis cinerea and CoUetotrichum
lindeviuthianum—that the means employed by the parasite for

this penetration is mechanical pressure exerted by the germ-tube,
and not, as previously held, the dissolving action of the fungus on
the cuticle of the host. It was found that germinating sporidia of

P. graminis adhered readily to the slide, and could be stained,

washed, &c., without loss. The writer ascribes this adhesion to the
fact that the germ-tubes possess a mucilaginous sheath, which
stains faintly with dilute aqueous gentian violet, similar to that of

Botrytls cinerea, the outline of the sheath baing emphasized by
aggregations of particles which are found at a distance from the
main wall of the genn-tube.

The germ-tube may elongate considerably and become septate

(in one case observed it attained a length of over 1 mm.), the pro-

duction of long tubes being most frequent when the sporidia

germinate in water. Frequently, after a slight elongation, the
germ-tube swells into a vesicle, which, in some cases, is large and
in contact with the glass slide, being thus of the nature of an
appressorium. This also is surrounded, at times, b}' a mucilaginous
investment. The production of these vesicles, which may give rise

to secondary germ-tubes, is more common in nutrient media than
in water. On the leaf, germination may be marked by the produc-
tion of a definite germ-tube, which either develops quickly into
a vesicle, or may grow on for some distance and even ramify before
it becomes closely adpressed to the surface, In other cases no
definite germ-tube is produced, but a short beak-like hypha arises
directly from the end of the sporidium, pressing down on, and
sometimes sHghtly indenting, the surface of the cuticle. Actual
penetration is by a very fine style-hke branch which arises either
from the end of the germ-tube, when there is one, or from the
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short beak at the end of tlie sporidium, when no germ-tube is

formed. This branch penetrates through the outer wall of the

epidermal cell in about twenty hours. After entry into the cell it

immediately swells into an elongated vesicle, which branches and
gives rise to the uninucleated mycelium that invades the tissues of

the host. At the moment of entry tliere is no alteration in the

nuclei of the epidermal cell or in the cellulose layers underlying

the cuticle. On the upper surface of tlie barberry leaf, where no
stomata are present, entrance into the host always occurs by
puncture of the cuticle, the necessary leverage being obtained by
the close adhesion of the sporidial beak or germ-tube to the leaf

surface through the action of its mucilaginous investment. A very

careful study of the cuticle at the point of entry revealed no
swelling or alteration in its staining properties, and there was no
evidence of any chemical action on it.

Even in hollyhock leaves, in which there are stomata on the

upper surface, the author confirmed Eriksson's observation that the

sporidia of Fuccinia ^nialvacearum infect by direct penetration of

the cuticle.

True (R. H.). The significance of calcium for higher green
•g\^ut3.—Science, N. S., Iv, pp. 1-6, 19.22.

After a brief review of the literature of the subject, the results

of work carried out by the author and his collaborators are dis-

cussed.

When seedlings were grown in solutions of Ca and Mg salts there

was a well-defined equilibrium concentration below which the roots

were not able to absorb, and ions leached out from the roots to the

medium. Above this minimal point absorption took place in greater

or less measure. At no concentration tried (up to 900 x 10~^ gm.
norm, per litre) was there any evidence of injury from Ca, but in

the stronger solutions Mg caused characteristic injury and death.

The presence of Ca ions also permitted the absorption of other

nutrient ions that, offered in unmixed solutions, would be unabsorb-

able, and enabled the plant to retain ions that in their absence it

would be unable to retain. In other words, the Ca ions may be

said to make the others physiologicallj'' available to the plant.

Thus when the soil solution is deficient in Ca ions, other nutrient

ions present are largely out of reach, and such a solution may even
leach mobilized nutrients from seedlings.

The role of Ca in the cell-wall is then discussed. The calcium

pectate of the middle lamella has been previouslj^ shown to be a

stiff colloid formed when pectic acid meets Ca ions. According to

various authors, this acid results from the action of the enzyme
pectase on the mother substance pectin.

There appears to be considerable freedom in the shifting of cell-

wall materials into and out of the pectic acid condition, and (when
Ca ions are present) the consequent appearance of calcium pectate

layers. These shifts appear to be due to self-i"egulated chemical

responses to stimuli, the internal causes being perhaps due in the

first instance to external conditions. From the work of Sampson
{Bot. Gaz., Ixvi, pp. 32-52, 1918) it would appear that the abscission

phenomena in injured Coleus plants are due to a change of cellulose

{
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into pectic acid, induced by irritation stimuli, and the pectic acid,

being greatly in excess of the Ca ions, creates a thin, mechanically
weak, colloidal medium. In proportion as the pectic acid exceeds

the Ca, the latter is diluted and removed from its original seat.

The conversion of cellulose into pectose is stated to be a usual

feature of ageing cell-walls, and the shift from pectose to pectic

acid follows easily. The changes in firmness of fruits and vegetables

resulting from the action of parasitic or saprophytic fungi seem to

be due to the removal of Ca by acids formed directly or indirectly

by the fungi, so that the firm pectate layers become pectic acid or
something closely akin ; since the latter lacks mechanical strength,

softening of the tissues follows.

Both K and Mg can replace Ca in forming pectate walls. The
K pectate is readily soluble in water, and its presence causes a great
increase in the permeability of the cells, so that organic substances
will leach out from the roots into the solution ; and, in the opposite
direction, copper sulphate, for example, will be taken up rapidly
into all the tissues of the root. Mg pectate is less permeable than
K pectate, but more permeable than Ca pectate. Fatal action to

roots in Mg solutions does not develop until all the Ca of the
middle lamella has been replaced by Mg. It is suggested that Mg
ions can then penetrate the deeper structures of the cell. No kation
has been found which can replace Ca in the middle lamella without
injury to the plant.

Cell-walls and protoplasm are in close relationship. For instance,
a dozen or more layers of cells surrounding the embryo of wheat
are, during germination, absorbed, and finally ihe innermost walls
of the ovary are cemented to the outer integument. The protoplasm
seems to extrude substances through the cell-wall to form this

cementing substance. These substances are perhaps Ca ions and
pectose.

A certain quantity of Ca ions must be in the medium in order
that plants may grow norjnally. Other ions required by the plant
are unabsorbable in the absence of Ca ions. Thus some light is

thrown on the practical problem of the value of lime in soils, and
these observations on cell physiology suggest one way, perhaps of

many, in which higher green plants find calcium necessary.

Johnson (J.). The relation of air temperature to certain plant
diseases.—Phytopath., xi, 11, pp. 447-458, 2 figs., 3 pi., 1921.

The author gives a general review of his experiments at the
Wisconsin Agricultural Experiment Station in examining the part
played by atmospheric conditions in the occurrence and severity of
plant diseases. For this purpose, chambers in which the tempera-
ture and humidity of the air were controlled, the construction of
which is fully described and illustrated, were used.

Temperatures as low as 12° or 15° C. could be maintained only
during the winter months, when the greenhouse temperature was
kept at or below 22° C. The humidity in the chambers was con-
trolled within a normal variation not exceeding two or three per
cent. Provision was made for the regular renewal of the air, and
the evaporating power of the air was measured in each chamber.
On the whole, the methods adopted proved satisfactory, their few
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defects not being sufficient to influence the final results of the ex-

periments. In the present paper some temperature relations of

mosaic and wild fire of tobacco and late blight of potato are con-

sidered.

Two methods were used in investigating the influence of tempera-

ture on tobacco mosaic. In the first case the plants were inoculated

and left in the chambers for a fortnight, when they were placed on
a greenhouse bench at a temperature varying from 18° to 24** C.

The second method consisted in placing already diseased plants in

the chambers and there observing the course of the disease. The
incubation period was longer in full winter than in February and
March, presumably owing to the slower rate of growth of the host

plant. Air temperature has a marked effect on the incubation

period, the optimum for the activity of the virus being between 28"

and 30° C, and the maximum nearly 36° C. The absolute mini-

mum is perhaps undeterminable as the development of the symptoms
is slowed down by reduced growth of the host plant, and symptoms
are probably not produced at all unless there is some growth of the

host, which does not occur at low temperatures. When severely

affected plants are placed at a temperature of 36° to 37° for about
a fortnight, the newly developing leaves are free from mosaic, while

the older ones regain a more or less normal appearance. This is

probably due to the arrest of the detrimental action on chlorophyll

production, but the reappearance of the symptoms when the plants

are subjected to a lower temperature shows that the virus is still

present. The optimum temperature for enzymic activity usually

Hes between 37° and 40° C, and in this respect the results are con-

sidered to furnish further evidence against the enzymic theory of

mosaic diseases.

The effect of soil temperature on tobacco mosaic appears to be
largely a matter of growth response in the host, air temperature
being of much greater significance ; thus a soil temperature un-
favoui-able for host development will increase the incubation period,

even when an air temperature favourable for the host and virus is

maintained.

Tobacco plants inoculated with the ' wild fire ' organism. Bac-
terium tahacum Wolf and Foster, were placed in the chambers simul-

taneously with the mosaic disease series, infection being produced
through needle-pricks from a suspension of the organism in water.

Conclusive evidence was obtained that the progress of wild fire

under the conditions of humidity maintained is very vigorous in

wounded leaves at a temperature as high as 34° C, the optimum
being between about 27° and 32°, and the maximum apparently

just beyond 37° C. Infection can occur and progress at a rela-

tively low temperature, the minimum being below 15°. The maxi-
mum temperature for the growth of Bad. tabacum in culture is

apparently close to 35° C, the optimum temperature probably
ranging from 25° to 30°. The wild tire organism thus is capable of

attacking the tobacco leaf at a temperature at which it does not

seem able to grow in culture.

In experiments on the late blight of potato (Phytophthora infes-

tans) the plants were usually inoculated and left outside the

chambers until signs of infection occurred, when they were placed
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inside at different temperatures. The progress of the disease was
shown to be insignificant below 25° C. as compared with that at

higher temperatures. The optimum appears to be between 25° and
32° and the maximum above 36°. The most important fact demon-
strated was that Phytophthora is a fairly vigorous parasite at

temperatures as high as 32° to ^5° C. The action of the fungus on
the host corresponds closely with its growth in culture in the same
temperature chambers, though, as in the case of Bad. tabacum, the

fungus seems to be relatively more vigorous on the host than in

culture. Growth was appreciable on potato agar at 35-36° C.

Hence it is concluded that the progress of late blight of potato is

favoured by relatively warm humid weather, though it is known
that original infection by zoospores is promoted by low tempera-
tures. Late blight should, therefore, be most severe when these

low and high temperatures succeed each other at the proper interval

of time.

Trondle (A.). TTber den Einfltiss von Verwnndungen anf die

Fermeabilitat nebst erganzenden Beobachtungen ilber die

Wirkung des Sanerstoffentznges. [Notes on the influence of

wounding on permeability, with complementary observations

on the effects produced by deprivation of oxygen.]

—

Beihefte

Bot. Gentralbl., xxxviii, Ab. 2, 3, pp. 353-388, 1921.

The writer's experiments were carried out on young roots and
leaves of Lujyinus albus, Viciafaba, Alliuin cepa^ and Pisum
sativum, principally the first two, and while agreeing in the main
with the outcome of previous work, the results obtained extend our
knowledge respecting the influence of traumatic action on the
biological processes of plants. It has been demonstrated that not
only may an injury bring about an important reduction in the per-
meability of the cells, but that this reduction can, under certain

conditions, extend to the complete inhibition of the absorption of

salts. The reaction is discernible after a very short interval,

probably less than ten minutes, and the area affected and also the
vigour of the reaction depend on the strength of the stimulus and
the distance of the cells from the wound. The radial distance
through which the action was perceptible in these experiments was
up to 1-5 cm. or more. There is a distinct connexion between the
length of time during which the stimulus acts and the vigour of the
response of the reaction. Thus, up to a certain optimum time of
action the reaction increases, but beyond this point, as the irrita-

bility is dulled, the reaction gradually diminishes again until a
normal condition is once more reached. It was found in needle-
prick injuries that the reaction was distinct after ten minutes,
reached its maximum in thirty minutes, and a continuation of the
stimulus after this time was followed by a gradual diminution of
the response until after about two hours normal conditions were
restored. In regard to the influence of distance from the wound, it

was found that there was complete inhibition of the absorption of
salts in the immediate vicinity of the wound, gradually shading off
to normality as the distance increased.

The strength of the stimulus depends to a great extent on the
nature of the injury. Thus the complete separation of portions of
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tissue brought about by incisions influences the largest area, decapi-

tation of the root comes next, then needle-pricks in large numbers,

while the weakest response was obtained by the application of two
needle-pricks.

The effect of the wound stimulus in reducing the permeability

can be balanced by placing the injured roots in hypertonic solutions

;

the absorption of salts then depends on the strength of the concen-

trations. The loss of permeability is therefore not due to the pro-

duction of a condition of rigidity in the protoplasm. A reduction

in permeability also occurs through immersion of the roots in pure

hydrogen. This action is believed to be due to the effect of a lack

of oxygen on the living protoplasm.

The significance of the wound reaction here described in conserv-

ing the cell substances through the closing of the cells to their

passage outward is referred to.

Young (H. C.) & Bennett (C. W.). Studies in parasitism. I.

Toxic substances produced by fungi.—22)id Rejjort Michigan
Acad. Science, 1920, pp. 205-208, 1921.

It was reported by Coons and Goss (Report Michigan Board of

Agric., 1917) that the filtrate from cultures of Fusarium oxysporwm
was as effective as the fungus itself in causing wilting of potato

plants.

The authors have confirmed this in experiments with a virulent

strain of F. oxysporumn grown on Richards's solution having a Ph
value of 5. The effect of the filtrate on freshly cut stems of potato,

tomato, and celery was determined at periodical intervals. It was
found that the growth of the fungus at first increased the acidity of

the solution until a Ph value of 3-8 was reached, but the acidity

then progressively decreased until at the end of forty days the

solution was distinctlj'' alkaline (Ph 7-4). The filtrate caused wilt-

ing in all three plants tested, the period required to induce wilting

becoming shorter (from forty-eight to eight hours) as the culture

grew older and the solution less acid, in the case of the potato,

while with the other two plants the time required first decreased,

then increased, and finally decreased again. The wilting was
evidently not due to the formation of acids, but to some substance

of an alkaline nature or which was formed when the solution

became alkaline. The time required to cause wilting rapidly de-

creased after the Ph of the filtrate was higher than that of the cell

sap (4-8 to 5*8 in potato and tomato). But wilting was not hastened

by altering the reaction of uninoculated Richards's solution, the

period of wilting remaining constant (forty-eight hours) when cut

potato stems were placed in a check solution at all values from Ph
3-8 to 7-4.

Further research showed that autoclaving for fifteen minutes or

boiling for thirty minutes did not alter materially the wilting period

of the filtrate, nor was it affected by filtering through Berkefeld

filters or diatomaceous earth. A test for alkaloids gave a positive

reaction, but when the ether soluble alkaloids were separated and
brought to the same concentration as the original filtrate, the wilt-

ing period was greatly increased. The alcoholic precipitate of the

filtrate, with reaction and concentration brought to that of the

i
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original filtrate, was eti'ective in causing- wilting of potato stems.

The active factor may be an alkaloid, toxin, or enzyme, but can

.scarcely be an organic aci«l.

Gram (E.). Ti Aars Sprojtningsforseg. [Ten years' spraying

experiments.]— Reprinted from Jydsh Lamlhrug, xxvi, 7 pp..

19:il.

This gives a summar}- of the results of over 800 experiments in

spraying of potatoes against blight (Phytophtlioro), conducted in

various parts of Denmark from 1911—20. The average increase

in yield due to spraying is estimated at 12 to 14 per cent, for

the whole period. In years in which there was no disease the

spraj'ing increased the gross weight of the crop by two per cent.

It should therefore be carried out every year. The experiments

show that, generally speaking, the increase of dry substance is pro-

portionately higher than tiiat of the gross weight. Thus, estimating

that spraying increases the gross weight from iOO to 110, the tubers

from sprayed plants will also contain one-half to one per cent, more
dry substance than an equal weight of tubers from unsprayed
plants. This rule applies especially to the variety Richters

Imperator.
The best time for digging sprayed potatoes appears to be during

the first few days of October. Thus in 1919 spra3'ed potatoes dug
on 2nd October gave a 3'ield of 21 per cent, more than un-

sprayed. Even as early as 18th Septeml)er there was an increase

of 13 per cent, over those not sprayed. Long delay is apt to

lead to a slight diminution in the yield, especially of unspra^-ed

potatoes.

Practically all the experiments point to the advisability of

spraying twice rather than once a. year, the increase in the

yield being 15 to 18 per cent, and 10 per cent, respectively.

In cases where only one spraying is practicable, all preparations

should be made by the middle of July, and the treatment applied

on the first day the disease is observed. The best results are likely

to be obtained b\' the use of 2 per cent. Bordeaux mixture twice

a year. Excellent results have also followed the use of 1 or 2

per cent. Burgundy mixture.

KoCK (G.). Die Schwarzbeinigkeit der Kartoffeln, ihre Ursache,
wirtschaffcliche Bedeutung und Bekampfung. [Blackleg of

Potato, its causes, economic importance, and control]—Re-
printed from Oesterr. Zeitschr. fiir Kortofelbav, i. 9. 3 pp.,

1921.

In 1921 blackleg of potato {Bacillus pliytoitldliorvs Appel) was
more severe in Austria than ever previously recorded. The author
gives a short popular description of the disease and emphasizes the

necessit}^ of controlling it by the careful selection of seed-tubers.

No seed should be taken from diseased plants, and if a field is

badly infested it should not be sown with potatoes for a period of

three to four years. The present system of certifying seed potatoes

followed in Austria is the same as in Germany, up to ten per cent,

of blackleg plants being allowed, but the author thinks that the
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experience of the last year indicates the necessity for more stringent

regulations, as in America, where only 2 per cent, is allowed.

KuCK (G.). Einiges liber Kartoffelkonservierungsmittel. [Re-

marks on preparations for the preservation of Potatoes.]

—

Reprinted from Oesterr. Zeitschr. fiir Kartorf'elbau, i, 10, 4 pp.,
19.t2:2.

Of late year> heavy losses have been sustained in potatoes stored

for the winter in pits and cellars, from various types of rot

(Phlltopldliora, FuHii'ium, bacterial rot) in Austria. Attempts at

preventing or reducing this damage, especially the spread of infec-

tion from diseased to sound tubers after storage, by dusting the

potatoes with sulphur, gave negative re^ilts. Various proprietary

preparations for the same purpose have been introduced in Germany
and Austria, three of which, Megasan K, Beka-Erdapfelschutz, and
U.spulun-Colus. have been officially tested in carefully controlled

experiments. The results were unsatisfactory and their use in

practice is not advised. The only measures that can be recom-
mended at present are to remove carefully all diseased potatoes

before storing: care should also be taken. to store the potatoes in as

dry a condition as possible in dry pits or cellars, well protected

against frost and as well ventilated as possible, while in the case of

store cellars the walls should be freshly whitewashed before use,

and the tubers should be examined once or twice during the winter
in order to pick out all rotted ones.

Janchex ^E). Die Diirrfleckenkrankheit der Kartoffeln. [Early
blio'ht of Potatoes.]—Reprinted from Oesterr. Zeitschr. fiir Kar-
tnnelhau, i, 6, 3 pp., 19:21.

The author gives a popular account of early blight of potatoes

caused by Alteraaria solani (E. and M.) Jones and Grout, for

which are given as synonyms Macrosporium f^olani Ell. et Mart.

and Si'Oridesmium solani varians Vanha. The disease is stated

to occur in Austria, Hungary', and Czecho-Slovakia, and has been at

times confused with Phytoijhtliora blight. Like the latter, it is said

to attack tomatoes also. The thin-leaved early varieties of potatoes

art- said to be more susceptible than the thick-leaved late ones. In
-evere attacks the yield may be seriously reduced.

Successful control can be secured with copper fungicides such
as Bordeaux mixture or Bosna paste. The first application should
be made as soon as the spots appear and should be followed by one
or two more at intervals of two to three weeks. The removal and
burning of diseased parts at the end of the season and rotation are

other useful measures.

Murphy iP. A.). Investigation of Potato diseases.—Canada Dept.

Agr. Ej-p. Farms Bull. 44, :2nd ser., pp. 1-86. 35 figs., 19:21.

Investigations of late blight, blackleg, leaf roll, mosaic, and curly
dwarf and related diseases in Canada are reported.

Late blight (Pfiytopldkora infcstitiis) is ver}- serious in eastern

(."anada. During the five years 191.5 to 1919 an average of 21*3

per cent, of the crop from unsprayed plants developed rot during
<torage. An average of 130-5 bu^-hrls per acre yearly increase in

I
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yield of marketable potatoes was obtained from spraying with

Bordeaux. A minimum of four thoi'ough sprayings at about two
week intervals, beginning about the first of August, is recommended
for Prince Edward Island. The cost per application per acre is

figured at SO- 70 to 1-65 according to the tj'pe of sprayer and amount
of material used. Home-made Bordeaux mixture was found to give

better results than Burgundy mixture or commercial preparations.

Lime sulphur was worse than useless on potatoes. It was found to

be better to spray before rather than after a rain, provided the

spray had had a chance to dry. The rot of tubers may be caused

by Phyto'phthora alone, but frequently bacteria or Fusaria gain
entrance to tubers primarily injured by the Fhytophthora. It is

concluded that late blight is the preponderating cause of tuber rot

in the Maritime Provinces. A report of studies on the factors

which influence rot infection is made, and indicates that the surface

soil contaminated with shed conidia is a more serious source of

infection at harvest-time than partly blighted foliage, and is also

more serious than subterranean infection by conidia washed down
into the soil during the growing period. Experiments clearly

showed that rot is considerabh' reduced hy removing the foliage

two weeks or more before digging the tubers so as to allow enough
time for the shed conidia to be killed ; nine days was not enough to

render the soil free from infection. Imperfect spraying, especially

when stopped too soon, may result in more rot in the tubers than
no spraying, because it may keep the foliage green and in an in-

fective condition until harvest-time. Other practical suggestions

for preventing rot are given.

Blackleg {Bacillus atrosepticus) is sometimes severe in eastern

Canada, particularly under damp and cool conditions. The disease

was not found to spread in the field, nor to attack a plant unless

the sett was already infected. The tuber rot was not found to

spread in storage under the conditions observed. Tests of treating

setts and uncut tubers with solutions of corrosive sublimate and
formaldehyde showed that some injury follows the treatment of

setts. The temperature during June seems to be the critical factor

in determining the amount of blackleg that will develop.

Leaf roll is discussed at length and is reported to be rare in the

Maritime Provinces, but common in Ontario and Manitoba. The
' primary stage ' of leaf roll, as described by Dutch workers, is rare

or absent in Canada. The disease reduces the yield greatly, but
was not found to become more severe in successive years, nor were
any plants observed to recover from it : tubers from diseased plants

always carry the infection to the new plant. The locality in Canada
in which uniform trial lots of healthy and leaf roll potatoes were
grown was found to influence the yield, the best yields from leaf

roll (and also from mosaic) seed being obtained from regions with
the highest average temperatures. Infection was found, as has
been previously recorded, to spread from diseased to healthy plantf^

in the field. The disease was not induced by merely exposing the
plants to unfavourable environmental conditions. DiftVrent tubers
from the same plants were planted in Bermuda, Prince Edward
Island, and Ottawa, and gave practically identical plants, healthy or
leaf roll, in the three places. Infection of neighbouring plants was
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found to take place more rapidly in Bermuda than in Prince Edward
Island. In tests throughout Canada it was found that infection to

neighbouring rows developed most extensively at Ottawa, where it

crossed five rows. At Thunder Bay, on the other hand, no spread

was noted. Leaf roll is considered to spread through the soil in

Canada, perhaps through the agency of some soil-inhabiting animal.

The soil was not found to remain infected. The questions of varietal

susceptibility and general control are discussed ; the Green Moun-
tain group is stated to be but little affected ; clean seed, selection,

and the use of seed plots are recommended.
Mosaic is prevalent in most of the Maritime Provinces, Quebec,

and Ontario, especially on Green Mountain, Bliss Triumph, and some
other varieties. It is reported occasionally not to develop on plants

grown from the tubers of diseased plants. It was found to be more
infectious than leaf roll, but no evidence was obtained that it becomes
progressively worse in succeeding years. As in leaf roll, the locality

has a marked influence on the severity of the disease, both diseases

being affected in the same way. In western Canada the symptoms
maybe suppressed. Early planted potatoes developing under cooler

conditions may show worse mosaic symptoms than potatoes planted

later. Mosaic may spread considerable distances, probably by insect

carriers. Spread to adjacent plants occurred at Thunder Bay, where
there was no spread with leaf roll.

Curly dwarf is considered to be rare or absent in Canada.
Crinkle is described as a disease probably distinct from mosaic

and leaf roll, in which the plants are bushy, dwarfed, somewhat
paler than healthy plants, and the leaves are puckered and curved
downward. Instead of distinct spotting, diffused, slightly yellowish

areas occur over the foliage. As death approaches this colour is

heightened, and accompanied by rusty brown spots. The foliage is

brittle and easily injured. Affected plants were not found to

recover. Crinkle is considered to be responsible for a serious
' degeneration ' of potatoes at Ottawa, probably having been brought
in from Europe. It is believed to be identical with the form of

curly dwarf described by Quanjer in Holland as ' Welfingziekte ',

but to be distinct from ordinary European curly dwarf. Mosaic
does not develop into crinkle at Charlottetown (Prince Edward
Island), nor were plants affected with crinkle found to develop

mosaic symptoms in that locality. Both diseases may be present in

the same plant.

Leaf drop is differentiated as a disease in which the leaves drop,

from the lower upwards. The plants are upright in habit and the
leaves may be puckered or normal. Eventually the plant stands as

a bare stalk with a cluster of yellow leaves at the top. A slight

browning of the vascular area of the tubers was found, and bacteria

were isolated but did not prove pathogenic. The disease may,
however, be similar to AppeVs ' bacterial ring-disease '. Leaf drop
is transmitted by the tubers, and some of the observations indicate

that both it and crinkle are infectious diseases capable of being
transmitted from one plant to another in the field. It is second to

crinkle as a cause of deterioiation of potatoes (Green Mountain and
Irislj Cobbler) near Ottawa, and also occurred at Charlottetown,
where it was first noticed in 1915 on imported potatoes.
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Streak, as describeJ by Ortoii, was found, and proved to be in-

fectious by introducing diseased tissue into a healthy petiole, but
no causal organism was isolated. It is considered that tubers from
diseased plants may give rise to extremely dwarfed plants the

follojving year. Spread by insects is suspected.

The author considers that the term ' curly dwarf ', as commonly
used, refers to a complex of diseases, the real relationships of which
are not yet determined, and suggests that the name should be
restricted to the type described and figured by Appel.

Murphy (P. A.). The sources of infection of Potato tubers with
the blight fungus, Fhytophthora infestans.—Sci. Proc. Boyal
Dublin Soc, xvi (N. S.), 29, pp. 353-368, 1921.

Fhytophthora tuber rot may be more abundant following a less

severe attack of the foliage blight, occurring late in the season,

than when it follows a severe outbreak which runs a rapid course.

Increased tuber infection may occur if the plants are sprayed early

in the season but the later spraying is omitted. Any circumstance
which preserves the foliage until late in the season but then allows

it to become partially blighted increases the amount of disease in

the tubers. Under such circumstances the tuber rot develops most
seriously some time after digging the potatoes. Tlie bulk of

potatoes which develop the blight in storage contract infection

when the tubers are being dug, and the amount of blight thus
developed is, generally speaking, in relation to the amount of

blight on the above-ground parts at and previous to the time of

digging. This infection comes about either from contact of the
tulDers with partially blighted foliage, or from contact of the tubers
with soil contaminated by spores shed fairly recently from the

leaves. Such contaminated soil remains capable of inducing blight

in freshly dug tubers which ai'e brought in contact with it over a
period of at least ten days, and probably longer. Evidence was
obtained that the blight does not spread from tuber to tuber even
in maist pits to any considerable extent, if at all. The field and
experimental data were obtained in eastern Canada [see last abstract]

and in Ireland.

MtJHPHY (P. A.). The bionomics of the conidia of Phytophthora
infestans (Mont.) de Bary.—Sci. Proc. Royal Dublin Soc,
xvi (N. S.), 34, pp. 442-466, 1922.

The experiments here described prove that conidia of Phyto]Dhthora
infestans (Mont.) de Bary, kept in soil out of doors during a period
of dry weather, may remain viable and capable of infecting potato
tubers for a period of at least tfhree or four weeks. The spores were
found to retain their vitality longer in loam than in a quick-drying
medium like silver sand in tests carried out in Petri dishes in the
laboratory, the soil being uniformly slightly moist at the beginning
of the experiment. In the same kind of soil (loam) kept indoors in

pots, they survived for twenty-six days when the soil was water-
logged and forty days when it was nearly dry or moderately moist.

Contaminated dry soil kept in plugged tubes in a saturated atmos-
phere at 20° C. infected tubers in some cases as freely after forty-

four days as when fresh. This was the longest survival obtained.
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It is noted that conidia placed in soil remain without producing

any apparent mycelium. They are able to survive temperatures up
to 30° C, providing sufficient moisture is present, for twenty-six

days, but a lack of moisture and high temperature is a fatal com-
bination. It was found impossible to keep ungerminated conidia in

an infective condition in air saturated with water-vapour for more
than nine days. Large quantities of water, passed slowly through

initially contaminated surface soil, failed to destroy the latter's

power of infecting tubers after more than four and a half days, and
at any time during this period the soil itself was more infective

than the water which had passed through 10 cm. of it.

Germination proceeds actively at temperatures of 10 to 15° C,
when, as a rule, zoospores result, germ-tubes being produced in

small numbers ; exceptionally, the majority form germ-tubes, this

being apparently due to some condition of the conidia themselves.

Nutrient solutions do not seem to favour germination by tube, but

they tend to impede perfect zoospore formation, which on the other

hand is stimulated by abundance of oxygen and by the absence of

competing organisms, such as bacteria, protozoa, and PenicilUum.
Germination by a germ-tube is the regular method at 22°-23° C,
but far fewer spores germinate than at the lower temperatures ; it

is also the usual method in old conidia. Germination which has

been delayed through lack of oxygen or by contamination with the

organisms mentioned, or by thick seeding of conidia, or by ringing

cover-glasses with paraffin, may subsequently be induced by the

addition of fresh water, and is then usually by germ-tubes.

By reducing the supply of oxygen to a point which just permits

germination, or by gradually cutting it off altogether after germina-

tion has occurred, the so-called secondary conidia are produced. As
they are usually formed under water, the term ' hydro-conidia ' is

suggested. They have a characteristic appearance, with a promi-

nent papilla and a yellowish oil drop. Not only are they formed on

the germ-tubes of conidia after limited growth, but smaller though

otherwise similar ones are borne by germ-tubes from zoospores.

They are materially more resistant to unfavourable conditions in

water than are the ordinary conidia. They germinate usually by
germ-tubes {of which there may be several arising from any part

of the spore), which may again bear a tertiary conidium, and the

process may be repeated at least once more ; under favourable con-

ditions, however, zoospores may be produced. The germination of

secondary conidia has been observed twenty-four days after the

original conidia were placed in water, and the germ-tubes from

these were still living after ten days more.

The germination of the zoospores is favoured by an abundant

supply of oxygen. Their germ-tubes can live for at least a week
in water, and when secondary conidia are formed it is probable that

this period can be prolonged.

It is believed that the conditions of the soil atmosphere, particu-

larly its fluctuations in oxygen content, are such as would account

for the prolonged vitality of the fungus in the soil by means of the

processes here described. This is in sharp contrast to the limit of

existence of fresh ungerminated conidia in competition with other

oro-anisms in water, which is about five to seven daj'^s. Hence
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unlike most fungi, the endurance oiPhytopJithora lufestans increases

after germination of its spores : at any rate, under conditions that

are commonly met with in nature.

LoHNiS (Maria P.). Onderzoek over Pliyto^hthora infestans

(Mont.) de Bary op de Aardappelplant. [Observations on
Phytophtliora infestans (Mont.) de Bary on the Potato plant.]

— [Thesis submitted to the Rijks University of Utrecht.] H.
Veenman, Wageningen [Holland], 96 pp., 6 pL, 1922. [English

summary.]

FhytopJdhora infestans, P. nicotianae, and P. erythroseptica grew
abundantly on white bean agar with as much as 40 per cent, of

saccharose, and some growth was made even with a saccharose con-

centration of 60 per cent. Sporangia were produced in concentra-

tions up to 25 per cent, of saccharose. Immature oogonia and
oospores of P. infestans were found twice in cultures on raw
potatoes, and also on Quaker oat agar. Zoospores were formed in

a minimum time of thirty minutes in water at 8 to 18° C. The
spores lost their power of germination after one hour's exposure to

the air in a room.
The mycelium of P. infestans in potato tissue can be stained

differentially by a solution of Sudan III in alcohol-glycerine. The
mycelium may grow intercellularly by replacing the middle lamella,

or intracellularly. No mycelium was found in coi'k cells or vascular

bundles. In infected tubers the eyes are usually surrounded by a

small area of healthy tissue, or are dried up, but once or twice the

mycelium was found to grow out of a very young bud in a raw
potato culture. In potato leaves the blackening of host cells keeps

pace with the progress of the mycelium, but in tubers the dis-

coloration produced occurs after the mycelium has peneti'ated some
distance. The browning of the tissue in tubers is considered to be

a host reaction rather than a toxic effect. The author never found
the mycelium of the fungus growing from a diseased tuber into a

sprout, and blight developed no earlier on plants from infected

tubers than on plants from healthy tubers in several experiments

;

the author concludes that the ' appearance of late blight appears to

be possible in the absence of infected seed tubers, and while infec-

tion from neighbouring fields is impossible. The infection of the

sprout from the diseased seed tuber is not the normal way of pro-

pagation from season to season.' No evidence was obtained that

Phytophtliora spores were introduced into fields on the surface of

the tubers planted.

In five instances a diseased tuber was found in the soil before

Phytophtliora appeared on the leaves, and in two of these instances

subsequent leaf infection did not occur. This is considered to

'point to another way of existence of Phytophthora than in the

potato plant '. Whether this is in the soil or not has not 1 )een

determined. While it is probable that the stage of development of

the host-plant has some intiuence on the moment of outbreak of the

disease, it is not considered to have any effect on susceptibility to

contamination from neighbouring infected plants. Under labora-

tory conditions young sprouts can be readily infected.

The evidence obtained indicated that infection of tubers in the
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tit.'M proliably occurs normalh' tlirouf^li slio-ht wounds in the potato
skin, ami not through the e3'es, lentieels, or unbroken epidermis.

Ex})erinients were made to determine whether /''. i nfestant< might
spread from tuljer to tuber in the soil by way of tlie stolons, but
the results indicate that this method of spread probal)ly does not
occur. Healthy tubers with wounds may be infected by contact

with diseased tubers during digginu- or in storage. The length of

time during which infection can occur after a wound has been made
in a tuber varies with the stage of ripeness in the tuber. In young
tubers in July no infection was obtained by inoculation after three

days from the time the wound was made ; in winter, infection was
still possible twenty-six days after wounding. Wound-cork does
not appear to be the only factor, however, that protects against

infection.

Tlie mechanism of resistance of tubers to infection was studied.

No ditterences between resistant and susceptible varieties as to rate

of growth of the fungus in the parenchyma, thickness 'of skin,

or rate of wound-cork formation was found. The variety
• Bravo ', which produces tubers resistant to the disease, differed

froui other varieties tested in that there was a tissue of highly re-

sistant quality in the boundary layer between cork and parenchyma.
The reason for resistance of leaves of certain varieties to infection

is uncertain ; osmotic pressure relations can hardly determine the

degree of resistance, since, as noted above, the fungus grows
normall}' in cultures in agar with sugar at a higher osmotic

pressure than is ever found in the leaves.

Maehe (E.). La selection des Fommes do terre en HoUande.
[The selection of Potatoes in Holland.]

—

Rev. de Bot. appliquee,

ii, 8, pp. 129-132, 1922.

The writer gives an account of the methods employed in Holland
to preserve healthy potatoes from degeneration. The first step

consists in harvesting the tubers from a field of healthy plants,

rejecting any plants which show the slightest trace of disease or a
poor yield. The following January or February another inspection

of the seed-tubers is made, those finally selected being planted in an
isolated field which has not been used for potatoes for three or four

years at least. The tubers of each plant are kept separate and are

planted in order of size in rows at a distance of at least four metres
apart, the intervening spaces being occupied by beetroots, beans, or

other crops not belonging to the Solanaceae. As early as possible

an}- plant showing signs of disease is eliminated, so that the harvest

consists of the tubers of healthy plants only. The same process is

repeated in the third and fourth years, only those strains being
propagated which have throughout remained healthy.

This method of individual selection is undoubtedly superior to

any other, but on account of the time and care which it exacts the

method of mass selection may be substituted. The latter consists

in eliminating from the field any diseased plants or healthy plants

immediately surrounded by diseased ones, and mixing the yield

from the remainder.

Quanjer has shown that degeneration is a result of infection,

whicli acts more rapidly on certain soils, especially turf. An
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experiment with various kinds of soil showed that potatoes pl;iiit»;<l

in clay retained their health better than those grown in sand, tin T,

or reclaimed meadow-land. Quanjer attributes this decline <>\'

potatoes on turfy soil to the greater prevalence of aphids in such
localities.

Quanjer (H. M.). New work on leaf curl and allied diseases in

Holland.—Royal Hort. Soc, London, Rei>. Internal. Votdlo

Conference of 1921, pp. 127-145, 20 figs. [Received Mai-cli,

1922.]

The following diseases of the potato are described and illus-

trated :

Leaf yoll does not become manifest in newl}- infected plants until

the middle of summer, and sometimes the foliage symptoms m;iy

not appear until the following season. The first symptoms (primary
leaf roll) are a rolling and upward position of the upper leaves, the

upward bending of the stalks of leaves and leaflets being typical.

Sometimes a reddish colour is prominent on these upper leaves.

The progeny of primarily diseased plants produces secondary leaf

roll, in which the lower leaves show the symptoms at the beginning
of summer. The rolled leaflets stand upright and are funnel-

shaped, rigid, and brittle; a yellowish discoloration proceeds from
the tips and the margins, followed in certain varieties by a reddish

or violet tinge. Phloem-necrosis always occurs in the stalks and
veins of leaf roll plants, and the transport of starch from the leaves

is inhibited. This is the only one of the diseases in which patho-
logical changes in the phloem have been found. Secondary leaf roll

plants remain small and produce only a few small tubers. Net
necrosis and spindling sprout have not been observed as regular

symptoms of the disease. As shown by Oortwyn Botjes in 1920
and Schultz and Folsom in 1921, aphids transmit the disease. In
the field, the more the climate favours the development of aphids,

the farther the infection goes. Tomatoes and other Solanaceous
plants infected by grafting with tops of afl'ected potatoes, may
carry leaf roll without showing the symptoms as clearly as potatoes

show them, and can afterwards infect health}^ potatoes l)y grafting.

No other insect was found so well adapted to transmit leaf roll as

aphids are.

Marginal leaf roll is rarer, the rolling is restricted to the borders
of the leaflets, and phloem-necrosis does not occur. Its infectious-

ness is not yet determined.

Mosaic is characterized by pale patches on the leaflet, which
difter but little in shade from the darker portions; the mottling is

quite indistinguishable in hot, dry sunnners, and faintly diseased

plants show then only a somewhat crinkled and glistening appear-
ance. The progen}' of infected plants develops a crinkled oi' curled

appearance, which takes the form of curly dwarf in certain

varieties. It is known that aphids carry the disease, and it can
be transferi'ed by grafting to tomato and tobacco, but not by rub-

bing health}^ plants with diseased.

Aucitba-monaic (so called on account of its resemblance to tlie

variegation of Aucuba joponica) is characterized by pi-omiueiit

localized yellow patches. It is not serious. The leaves do not curl.
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It can be transmitted by grafting to other potato or tomato plants,

but on the latter it is distinct from the common tomato mosaic.
When Aucuba-mosaic potatoes are grafted on Datura stramoniurn,
^olaaura dulcamara, Sicotiana tahacum, Atropa belladonna, and
Hyoscyamus niger these plants do not show symptoms, but will

transmit the disease back to potato.

Duke of York mosaic is named from the variety of potato on
which it was first found. Pale patches occur between the veins of
the leaflets, and the margins of the leaflets curl upwards slightly.

Criidie is a disease described first by Murphy in Canada [see

above, p. 250] and present in England, Scotland, and Holland.
The symptoms resemble those of mosaic, but there are marked
corrugations, and the margin and tips of the leaflets curl down-
wards. The leaflets are brittle, turn j^ellow prematurely, and the
lower leaves may drop off. Necrotic areas are often found in the
parenchyma, near the conducting tissues of the phloem. It can
be transmitted by grafting to potato, tomato, HyoscyaTiius niger,

Datura stramonimn, and Atropa belladonna, and field observations
indicate that it is probably also carried by aphids like leaf roll and
mosaic.

The author traces briefly his work on these diseases in Holland,
and gives observations made during his travels in other countries.

He has isolated the diseases mentioned above in pure form, and finds

it a useful practice to transmit questionable cases of disease to a
variety in which the reaction to the various diseases is known.
These several diseases are not considered to winter over in the

soil. The possible nature of the causative agents is discussed

briefly, the author declaring in favour of ultra-microscopic organ-
isms, of which there must exist a whole world. Leaf roll, mosaic,

and crinkle were found in wild South American species and varieties

of potato.

Control measures are discussed, and it is considered that the losses

caused by these diseases may be reduced by a proper system of

seed selection.

Ferret (C). Sur les maladies des Fouuues de terre. [Report on
Potato diseases.]

—

Ann. des Epiphyties, vii, pp. 304-314, 1921.

As a result of experiments and obsei*\^ations made in 1920 at the

Experiment Station of Merle (France), the author states that three

types of potato degeneration are prevalent in the basin of the Loire,

namely : (1) Leaf roll type (Quanjer's phloem-necrosis) characterized

by a peculiar deformation of the foliage, the production of the

tubers in close proximity to the base of the stem, and lesions in the

sieve-tube tissues of the stalk. This type of degeneration seems to

be but little influenced, if at all, by the mode of storage of the seed-

tubers and is not to be detected by germination tests. (2) Type
producing dwarfed plants or sterile tuber$ (probably ' filosis '}. Cases
of mosaic seem to be associated with this type, but the author is not
yet in a position to establish a definite correlation between mosaic and
filosis. The development of this form of degeneration is delayed by
storing the seed tubers in cold and aerated rooms and by exposing
them to light before sowing. (3) Mixed type, with characters of

both the preceding. In all three types a considerable proportion
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of the seed tubers remain undecayed during the growing season.

While both phloem-necrosis and mosaic diminish considerably the

yield of the crop, they do not seem to have any appreciable influence

on the chemical composition of the tubers. In plots planted for

three successive years with three varieties introduced in 1918 the

percentage of leaf roll in each succeeding year was 0, 50, 100 ; 0,

30, 50; and 20, 90, 100 respectively, showing the progressive in-

crease of the disease year by year. No Phytophthora attacks have
been noticed at Merle during the last three years, and this fungus
does not seem to play any part in the degeneration of the leaf roll

type. Manuring experiments showed that nitrogenous manures in

high doses help in reducing the gravity of phloem-necrosis and
mosaic symptoms, but not in eliminating these diseases ; they have
no restrictive action either on blackleg ov Rhizoctonia, and do not

help in reducing the number of tubers attacked by the common
scab. Two of the varieties studied were characterized by great

resistance- to leaf roll, with susceptibility to mosaic axiA Phytophthora.
The experiments showed that all seed tubers from a plant suffering

from phloem-necrosis give rise to plants with symptoms of leaf roll,

while a seemingly healthy plant, growing among diseased ones, may
produce either healthy or diseased progeny. The author concurs in

Quanjer's view that there are no immune plants, some plants

remaining accidentally free from disease. He is also inclined to

agree with Quanjer as to the contagious nature of phloem-necrosis,

although some observations would seem to contradict this theory.

The control measures recommended are a careful and systematic

selection of healthy seed and the establishment of regional stations

for the producing of improved varieties. No evidence was obtained
that the introduction of seed-tubers from cold or more northerly
regions was productive of good results.

KraNTZ (F. a.) & BiSBY (G. R.). Relation of mosaic to rnnning-
ont of Potatoes in Minnesota.— Minn. Agric. Eccp. Stat. Bull.

197,31 pp., 18 figs., 1921.

Tests with varieties of potatoes were begun at Minnesota in 1883,

and large numbers of seed-lots were brought together from various

parts of North America and Europe for comparison. As early as

1886 ' degeneration ' or ' runiiing-out ' was evident in most, if not
all, of the 365 so-cailed varieties that were being tested. Workers
at this time attributed this ' running-out ' to ' loss of constitutional

vigor in the plant, due to long-continued propagation from the same
stock', or to. similar vague causes, but the authors believe the

explanation lies in the introduction of mosaic (using the term in

a broad sense) with some of the tubers brought to the Station for

trial. The spread of the disease through all the lots followed, and
it was perpetuated by planting each year some of the progeny of

the infected plants. References to older English literature indi-

cate that the same or a similar disease occurred in England at least

as early as 1782, and was apparently noted even in 1764.

During the last few years more definite study of the ' run-out

'

condition of potatoes at Minnesota has shown that the trouble is of the
mosaic type. As far as is known, l6af roll plays only a subordinate
part in producing this condition in Minnesota. The plants showed

I 4



358

mottling of the leaves, and also often crinkling and dropping of the

lower leaves. • Tests showed that the trouble could be transmitted

by inoculation, by rubbing juice from affected plants into stems or

leaves o*f healthy plants, or by grafting stems or tubers of diseased

and healthy plants together. The mosaic was transmitted to tomato

by grafting. No transmission through the soil was demonstrated,

and when healthy tubers were planted in soil containing the roots

and tops of mosaic plants, the plants produced appeared healthy.

Plants were kept free from the disease in the field by enclosing

them in cloth cages, which prevented insect transmission.

Tests of the influence of environment on the development of the

trouble were made during six years, since it has been a common
belief that run-out plants may be restored to vigour by growing

them in a more favourable environment. These tests showed that

when tubers from plots badly affected with the mosaic disease were

removed to northern Minnesota and planted, improvement did not

take place : partially diseased lots of potatoes appeared to recover

after a few years, probably through the elimination of the diseased

tubers in sorting the seed, under conditions where the disease was
not so actively transmitted in the field.

Out of several hundred varieties and strains tested at St. Paul,

none showed immunity to the disease.

The use of disease-free stock, and the production of seed from

a plot isolated from sources of infection, with early removal of any
suspected plants, are recommended as methods of control.

Cotton (A. D.). The situation with regard to leaf-curl and mosaic

in Britain.—Royal Hort. Soc. London, Rey. Internat. Potato

Conference of 1921, pp. 153-166. [Received March, 1922].

Experiments and observations in England and Scotland indicate

that the mosaic and leaf roll types of diseases (causing the so-called
' deterioration ' of potatoes) are transmitted by aphids. In Scot-

land the spread is slight, on account of the milder or later attack of

aphids than in many parts of England. Both diseases are more
abundant in the warmer and drier parts of the country, where
aphid attacks are more severe.

Plants affected with leaf curl (leaf roll) were found to give

from 21 to 64 per cent, less yield than healthy plants. Mosaic

apparently did not cause quite as much reduction in the yield.

Difference in varietal susceptibility to these diseases are recorded,

lists of susceptible varieties being given, and Great Scot being

noted as undoubtedly highly resistant.

A number of tests and observations with various varieties in

several parts of England, Scotland, and Wales are recorded. Some
of the observations in Scotland are of interest as showing that leaf

curl, if introduced into certain areas, will persist from year to year

so long as seed from the affected crop is used, but that there is little

tendency for the disease to spread. In other words, the conditions

in these areas are not unfavourable to the disease, but only to the

aphids. The value of immature seed may lie in the avoidance of

aphid-carried infection merely through early lifting. Further

research on the prevalence of aphids in different parts of the

country, and on the influence of meteorological and soil conditions
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and abundance of alternative food plants on these insects is advo-

cated.

Sui;'(^estions to growers in avoiding these troubles are given, and
include isolation of seed plots, roguing, and in the use of seed from
plants free from the disease.

In the discussion of the paper (pp. 166-168) M. £. Foex reported

added evidence obtained in co-operation with Dr. Quanjer that leaf

roll plants always showed phloem-necrosis, while plants suffering

from mosaic, crinkle, &c., had none. M. Foex found that the

necrosis usually appeared first in the angles of the cell-walls, and
was a process of pectic degeneration, which became arrested probably

through the formation of lignin and suberin. The specimens that

he selected were from plants with leaf roll or one or other of the

other diseases, as well as from healthy plants, and a piece of the

petiole was submitted to Dr. Quanjer without informing him of

the source. The hitter's diagnosis of leaf roll from the histological

symptoms in the phloem was in every case correct, all the other

specimens being correctly pronounced free from leaf roll.

DucOMET (V.). A propos des semis de Fommes de teii'e. [On
raising Potatoes from seed.]

—

Journ. Soc. ]}fat. Hort. de France,

Se'r. 4, xxii, pp. 126-131, 1921.

Wishing to test the efficacy in checking degeneration of raising

potatoes from seed, as opposed to vegetative propagation, the writer

undertook a series of experiments of which the present paper is

a preliminary record.

The practice of raising from seed is by no means so complicated

as it is usually represented. Without any special precautions

22 kg. per 10 sq. metres were obtained from seed. It is also not

necessary to wait until the berry is ripe before gathering it, since

the seed can equally well be extracted when the berry is under
half its normal size. In variability and vigour the green seed is

not inferior to the ripe. This was confirmed by experiments with
Marvel of America and Czarina. An important factor, which is

frequently overlooked, is the choice of the mother-plant. Here, as

elsewhere, bud variation is partially hereditary.

The term ' regeneration ' requires some elucidation. It comprises

two distinct conceptions, retention and improvement : retention

of a type in its varietal characters (qualitative conception), and
improvement of that type as regards productivity, vitality, &c.

(quantitative conception). Considering first the former it is evident

that without at least partial stability of racial attributes, there

can be no regeneration. Either these attributes are transmitted
to all the descendants (total heredity), or they persist integrally

in some of the descendants only (partial heredity). The confiicting

opinions of experimentalists on the subject of regeneration are due
primarily to the natural diversity of the varieties with which they
worked, their constitution (pure or hybrid races), and their stability

or polymorphism when propagated.
By way of illustration, one of the writer's own experiments is

recorded. Seed plots of Marvel of America were sown for several
years in succession. In 1918, 500 plants were grown from the seed
of a single inflorescence. The following characteristics were noted

:
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heiolit very vai'iable, from 0-25 m. to 1 m. and more ; habit erect or

drooping; leaves pale or very dark green, heart often red ; leaflets

verj^ tenuous or thick, hard, brittle, covered with bristles or almost

smooth
;

plants precocious or very late, bearing sometimes many
and sometimes few stolons ; colour of tubers ranging from red to

white, that of flesh from pure white to yellow, with frequent pro-

duction of anthocyan ; shape ver}^ variable, sometimes spherical,

often elongated, the ratio of length to breadth sometimes reaching

2'5. Not one of the progeny was identical with the mother-plant.

It is interesting to note that five plants showed distinct evidences

of dimorphism or polymorphism, red or variegated tubers being

associated with unpigmented. These tubers, planted in 1919, gave
rise to plants differing in habit, foliage, flower, and precocity, as

well as in the shape and colour of the tubers and in resistance to

Phytopldhora, so that variation may continue in subsequent years,

even when the plants are propagated asexually.

The writer's conclusions are that reproduction from seed results

in diversification and usually degradation. The great majority of

the plants raised by him from seed were manifestly inferior to the

mother-plant, from the morphological point of view (small, irregular

tubers, rhizomatous plants), physiologically (leaf roll, crinkle, and
dwarfing) and pathologically^ (susceptibility to PhytopJttJiora).

A few plants only were found to be superior to the parent in

resistance to Phytophthora, starch content, and productivity.

DucoMET (V.). De la degen^rescence des veg^tanz mtiltipli^s

par voie asexnee (eu particnlier de la Fomine de terre).

[The degeneration of plants multiplied asexually (the Potato
in particular).]— Joi( 7' u. Soc. Nat. Hort. de France, S4r. 4, xxii,

pp. 255-273, 1921.

The author reviews the literature on degeneration of plants

published dm'ing the past 150 years, and presents briefly the

points of view held by various authorities during that time. Some
workers have contended that sexual reproduction and the forma-
tion of seeds are necessary to maintain a species of plant in full

vigour; others, considering that a number of wild and cultivated

plants perpetuate themselves indefinitely without seeds, have con-

sidered that degeneration is not a necessary concomitant of asexual
propagation. The common association of pathologic symptoms
with degeneration has been noted by many workers.
Taking the potato, which is the plant most frequently considered

to degenerate after asexual propagation, it is pointed out that the
average j'ield per acre has increased during the past centur}^ ; if,

however, degeneration be considered the change in state of a given
variety, it may then be noted that certain varieties have been
in existence for 50 to 100 j'ears without degeneration. Various
symptoms of disease, particularly of the leaf roll and mosaic types,

have been commonly noted as occurring on degenerated potato
plants. The writer concludes that degeneration is but a word used
to express the external appearance of a physiological or pathological
state of the plant ; that degeneration is only the consequence of

disease or poor adaptation of a plant to its environment ; and that, in

the potato at least, propagation by asexual means cannot be held to
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lead inevitably to degeneration of a variety. It is true that new
varieties can be produced by sexual reproduction, some of which
may be superior to the parents, but replacement of a variety by
another is not renovation in the proper sense of the word.

Salaman (R. N.). Degeneration of Potatoes.—Royal Hart. Soc.

London, Rep. Intermit. Potato Conference of 1921, pp. 79-91.

[Received March, 19.22.]

The author gives an historical sketch of the ideas held by
various workers since 1786 as to the nature of degeneration of

potatoes, and points out that these workers had all remarked on
symptoms that call to mind mosaic or similar troubles. It is

pointed out that the vine, banana, sugar-cane, and Helianthus tubero-

»us have long been propagated asexually without ' degeneration '.

Furthermore, if degeneration in potatoes is due to exhaustion, all

representatives of the variety wherever grown, being of the same
age, should degenerate simultaneously, which is conspicuously not

the case : degeneration may occur in seedlings, while some varieties

have, on the other hand, been in successful cultivation for fift}'

years. Certain varieties, as Edgecote Purple, Barle}' Bounty, and
others, have shown immunity to ' degeneration ' at Barley. If

' degeneration ' be due to senility, the egg and pollen cells also

should be affected, and seedlings raised from crosses between de-

generated plants should also be degenerate : but the author found
that such seedlings were similar to those raised from crosses made
before the parents became degenerate, although he thinks that

occasionally the germ cells may become infected. The conclusion

is reached that ' in the opinion of the writer degeneration is but

a symptom of a disease, and this disease is probably mosaic . .
.'.

Immature seed tubers may be preferable because they have escaped

infection. It is believed that the plant breeder can solve the

problem presented by the so-called degeneration of the potato, b}'

the production of varieties immune to mosaic and similar diseases.

Richards (B. L.). Pathogenicity of Corticium vagnm on the

Potato as affected by soil temperature.—Journ. Agric. Res.,

xxi, 7, pp. 459-482, 6 pi., 1921.

Potatoes were grown in soil at approximately constant tempera-

tures of 9, 12, 15, 18, 21, 24, 27, and 30 degrees C. Some of the

soil was sterilized and inoculated with pure cultures, or with

sclerotia from tubers, of the Rhizocionia stage of Corticium vagum.
In some cases unsterilized soil was similarly inoculated, and plants

in uninoculated sterile or non-sterilized soil were used as checks.

The potato plants grew most rapidlj' during their early stages at

24° C, but 18°C. was found to be the optimum soil temperature for

the later stages. At soil temperatures above 24° C. excessive

branching, shortened internodes, decreased leaf segmentation, and
decreased stem diameter of the plants occurred. The Rhizoctonia
produced lesions on potato stems at soil temperatures of 9° to 27° C.

The fungus caused two types of stem injury : destruction of the

primordia of the young shoots before they appeared above gi'ound,

and cankering of the cortex of the underground stems. The former
injur}- was confined to temperatures below 21° (above 21° the rapid
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growth of shoots, and (l«?crease(l patlioc^enic power of the fungus,

preventetl this injury) witli a niaxinium at ahout 12° C The
cankers were most serious at 18°, althou^jh even at 9° the damao;e

was large. At and ahove 24° the fungus was of minor importance.

BhiziictonUt attacked the potato stems more vigorously in un-

sterihzed than in steam sterilized soil.

Grove (W. B.). Mycological notes. VI.

—

Joiirn. of Bot., lix,

pp. 311-315, 1921.

The fungus of chief interest to pathologists mentioned in this

part of the ' Notes ' is Fldcophomopsis heveae n. g., n. sp. It occurs

on the bark of Pai'ii rubber trees, apparently as the cause of a fatal

disease, in Uganda. The pycnidia are of the PJtomopsis type, but
more solid, and based on a suliiculum or thin stroma somewhat as

in Placof^phaeria. The subiculum and pycnidia are at first com-
pletely hidden by the unblackened periderm, between which and
the cortex they develop. Later on, the growth of the pycnidia

causes a small fragment of the periderm overlying each to be cast

otF, leaving them exposed but not projecting. At a late stage the

pycnidia tall out, leaving little pale depressions. Their walls are

very thick, being composed of ten or twelve layers of dense pseudo-

parenchyma, of which only the outer two or three are dark brown.
Both A- and B-spores occur, either separately or, when together,

usually with an excess of the former.

Groenewege (J.). Over de oorsak van mstiness op rubber van
Hevea brasiliensis. [On the origjn of rustiness on rubber

from Hevea brasiliensis.^—Meaed. Algemeen Proefstat. voor den
Landhoiiii:, xi, 19 pp., 3 tigs., 1921. [English summary.]

Rustiness in sheet rubber develops usually when freshly rolled

sheet is left in a moist place for twenty-four hours or is dried too

slowly. It is due to species of Saccharom^-cetes and Oidium, which
develop at the expense of the constituents of the serum enclosed in

the rubber. The fungi form a layer of the consistency of butter on
the sheets when fresh, which falls apart in scales on being stretched

after drj'ing. Quebrachite, proteins, and sugars are the nutrients

for these organisms present in the serum, the last being of slight

importance. Only one of the yeasts isolated, Tortda heveaiiensis,

was able to assimilate t[uebrachite. This organism has thick-

walled oval cells, 4-6 // in diameter, and gives circular colonies which
assume a light brown tinge in old cultures on rubber-serum agar.

T. hevea iiensis is able to assimilate both quebrachite and proteins,

whereas the other organisms involved (Willk( Java a lea, Oidium sp.,

Tarula ^^pp . <^c.) are entirely dependent on proteins both for their

carbon and nitrogen. Bacterium iirodigiosum, which can also

cause rustiness, grows well in a slightly acid medium containing

quebrachite and proteins.

Freshl}' rolled rubber becomes immune to rustiness if kept for

several days under water, becau.se under such conditions the nutrient

substances of the serum are removed. The water-soluble substances

are dissolved out, and the proteins pre.sent in the surface layers of

the ruVjber are also brought into solution by tryptic enzymes
secreted by a rich bacterial growth which develops in the water.
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When the extracting process is performed under sterile conditions,

the water-soluble substances (including quebrachite) alone disappear,

the proteins being held in the rubber, which maintains its suscepti-

bility to rust. Dry rubber which has been allowed to soak in

water again is practically immune against rustiness. Investigations

show that this immunity is attributable to a loss of permeability
after drying, which greatly hinders the movement of the water-
soluble substances and therewith the supply of nutrition to the

organisms causing rustiness. The diffusion of the tryptic enzymes
secreted by yeasts and the species of Oidium is also nendered prac-

tically impossible. These changes in permeability are permanent.

Stevens (H. P.). Mould prevention.—Bull. Rubber Growers
A&soc, iv, 3, pp. 132-133, 1922.

Reference has been made in earlier reports by the author to the

incidence of mould on smoked sheet rubber and the means of pre-

vention. The remedial measures hitherto adopted were not alto-

gether satisfactory, and a search has been made for a fungicide

which would be effective when added to the latex before coEigula-

tion, or dusted on the sheet rubber when packed. Experiments
have recently been made with a new preservative, sodium silico-

fluoride, which is cheap, apparently effective, and free from injuri-

ous effects on vulcanization. Tests were carried out, using as a
control ordinary estate smoked sheet rubber, with sheet sprinkled

with sodium silicofluoride, sheet prepared from standardized latex

to which sodium silicofluoride had been added in the proportion of

1-8 gm. to 3,000 c.c. latex, and sheet prepared with the addition of

3 gm. sodium silicofluoride to 3,000 c.c. latex, acetic acid in the pro-

portion of 1 : 1,200 being used for coagulation in the last two.

The conditions of transit were favourable to mould growth. The
control and the sprinkled sheet were mouldy when unpacked, while
the other two showed scarcely a trace of the fungus. Thus the

mere sprinkling of the sheet with sodium silicofluoride is ineffectual,

but the addition of this preservative to the latex is an excellent

preventive of mould, and sheet prepared from latex thus treated

gave satisfactory results on vulcanization, the rate of cure being

somewhat more rapid than in the control. No difference could be

detected in feel or appearance between these two samples and the

control, after cleaning the latter. The process is regarded as being
still in the experimental stage.

Eeuchenius (F. E.). Die Bindenbranne der Hevea brasiliensis.

[Brown bast of Hevea brasiliensis.]—Centralblatt fur BakL,
Ab. 2, Iv, 1-4, pp. 14-74, 33 figs., 1921.

Brown bast is now the most important and widespread disease of

Hevea in eastern Asia, but its origin in airprobability dates back to

the earliest tapping of the tree. Reports commenting on the occur-

rence of nodules on the trunks have appeared from time to time
since 1887, when Cross described the phenomenon from the valley

of the Amazon. Fetch was the first, in 1905, to record the

symptoms in detail. That it was not until the year 1917 that its

serious nature was recognized is probably due to the fact that the

great areas of rubber planted during the ' boom ' about 1910 were



264

by 1917 at an age in which the incidence of the disease becomes
really marked. The average yearly loss from brown bast in a
plantation of 18,000 hectares under the author's observation may
be estimated at 3 to 5 per cent., and the cost of treatment at about

100,000 Dutch florins per annum, the value of the rubber lost being

at least an equal sum. After five and a half years of tapping,

46 per cent, of the trees in another, ten-year-old, plantation were
affected. Careless thinning-out has combined with the disease to

reduce the yields from older plantations, since good latex yielders

were removed as well as diseased trees. This is probably the

reason why many of the plantations of twenty years of age and
upwards in the Malay Peninsula yield annually only about 500 lb.

of rubber per acre. Up to the present, brown bast is known to

occur in the Amazon valley, Dutch and British Guiana, Dutch East

Indies, India, Ceylon, and the Malay Peninsula, but it will un-

doubtedly be found wherever i/evea is cultivated.

In the diagnosis of the disease attempts have been made by
various investigators, for instance, Harmsen, Rands, and Bobilioff,

to establish an early recognition by a microscopic examination of

the tissues, but the author believes that a sure diagnosis can only

be furnished by the external symptoms. These may be briefly

described as the drying-up of the latex flow over the whole extent

or a part of the tapping-cut, the affected area being frequently

succulent and assuming a greyish-brown to sepia discoloration

;

further, the disease is capable of metastasis. Sjrmptoms visible

through the bark elsewhere than at the tapping-cut first appear

months later. The formation of woody nodules is far from being

a constant symptom.
The disease invariably appears only following a wound, which in

practice means that it is the result of tapping, though occasionally

untapped trees may develop it as a consequence X)f accidental injury

from animals or implements. The breaking of branches in a storm

may also give rise to an attack.

By the process of metastasis brown bast may shift from one area

of the bark to another, working upwards to the right and following

tne right ascending spiral of the latex tubes. In such cases the

appearance of the disease at a second tapping-cut situated higher

up can be shown to be due to a continuous extension from the area

first affected. A similar metastasis frequently occurs when a large

branch is cut or torn off", a rapid extension along a band which may
be several yards in length taking place from the diseased area

lower down. Extension downwards may also occur when, for

instance, the base of the stem is injured by wild pig.

The author has frequently observed that metastasis sets in if

tapping is continued after the cut is partially affected, and brown
bast soon spreads over the entire length of the cut and beyond its

margins. This aspect of metastasis appears to have escaped the

notice of earlier investigators. Metastasis clearly occurs only when
healthy latex vessels are exposed which directly communic?,te with

the diseased ones, and the latex vessels are the channels througli

which it takes place. An isolation-cut penetrating as far as the

cambium is, therefore, an absolute preventive of spread by metas-

tasis, and the writer has successfully employed this method on

i
I

I
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many occasions without having had a single failure. Tapping may
safely be continued in the healthy bark if the discoloured area is

thus isolated in the early stages of the disease. Resting the trees

is also an important measure since metastasis will not take place

along sound latex tubes unless these are open at the ends and latex

is flowing from them.

The author is unable to find any foundation for the theory that

high yielding trees are more susceptible to brown bast than the less

prolific. A statistical examination of over 900 trees showed that

the difference in susceptibility was negligible. The influence of

rainfall, on the other hand, is marked, the disease being much
more prevalent during the rainy season (January to April). The
tjT-pe of soil is only indirectly connected with the incidence of the

disease, in so far as it influences the development of the trees.

Luxuriant development, such as occurs on laterite soils, appears to

promote the disease, mainly as a result of the exclusion of light.

Poorly developed trees growing on clay soil are less liable to attack,

as the light is better able to penetrate the relatively sparse foliage

of their crowns. Experiments in thinning carried out in 1917

showed that the percentage of disease decreased in proportion to

the number of trees removed. The influence of rainfall appears to

act both by increasing the soil and atmospheric humidity and by
reducing the intensity of radiation owing to the presence of cloT;id.s.

,

Numerous observations have convinced the writer that brown bast

occurs in a much more virulent form where tnere is insufficient

light and excessive humidity. The area covered is more extensive,

the course of the disease more acute, and the depth of penetration

in the bark more profound. Pratt's observation ('Brown bast on

rubber trees, its cause and spread.'

—

Malayan Tin and Rubber
Journ., vi, 1917) that the incidence of brown bast is higher when
the tapping-cuts approach the ground is fully confirmed b}' the

present writer. The percentage of disease is extremely low when
the cuts are situated a yard or so above the level of the soil. It is

frequently stated that an increase in the number of tapping-cuts

results in a corresponding rise in the percentage of disease. The
author, however, concludes that there is no correlation between the

number of cuts and the frequency of brown bast. The experiments

of Rands [see this Revieiv, i, 5, p. 139] are not accepted, since his

determination of the percentage of attack was based on microscopic

symptoms only, and these the author considers unreliable. On the

other hand, the position of the cuts in relation to one another seems

to be of considerable importance, the system of having two or more
cuts one above another causing a marked increase in the disease.

The so-called ' change over system ' has the opposite efl'ect.

A tangential section through recently aflected tissue reveals

a yellow or brownish discoloration of the walls or middle lamellae

of the medullary ray cells and of the adjacent latex vessels and
sieve tubes. Many intercellular spaces are filled with a yellowish-

brown substance, sometimes in granules. The lumina of various

cells and of the latex vessels and sieve tubes may be filled with a
similar substance, which on histological grounds the author agrees

with Rands in regarding as wound-gum. The formation of M'oody
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nodules is only a secondary complication developed around groups
of primarily diseased elements.

A process of spontaneous healing takes place underneath the

diseased layers of the bark, consisting in the formation hy the

cambium of healthy layers. The affected layers undergo a gradual

necrosis, loncjitudinal fissures arisinof in the diseased bark which
later dries up and is thrown off in the form of irregular scales.

The period of incubation of brown bast is stated to be very brief,

ranging, in the cases investigated b}' the author, from five to eleven

days. The author states that he is the only investigator of brown
bast who rejects the theory of a

.

physiological origin. He has
isolated bacteria from the diseased tissues which develop slowl}'' in

culture while similar tests with healthy bark failed to give colonies.

He believes these bacteria to be the cause of the disease, and ex-

plains the failure of other investigators to secure successful inocula-

tions with the similar organisms isolated by them, b}' the pecuMar
difficulties in this disease of establishinof conditions favourable to

infection. The disease is one afi'ectino- the latex vessels and carried

in them. The pressure in these vessels is, however, ordinarily

high, and even if the organisms could be introduced into the vessels

artificial]}^ they would not spread. Successful infection could only
be expected during periods when there is a negative pressure in the

vessels, and this is difficult to secure. Hence the failure of all

attempts to reproduce the disease by inoculation is not considei'ed

to be sufficient to disprove its parasitic origin.

An important phenomenon which the author thinks cannot be
explained by the phj'siologists is that of metastasis. The fact that

brown bast remains stationary when the tree is allowed to rest

may be accounted for on physiological grounds as resulting from
exhaustion, wound reactions, or assimilatorj- disturbances ; these

cannot, however, explain the arrest of metastasis by isolation when
tapping is continued outside the isolated area. If a phj^siological

cause were involved, isolation would tend rather to exa^fgerate than
diminish the ill effects, and the resumption of tapping would at

once bring about a recurrence of the disease. The only possible

explanation of the phenomenon of meta.stasis in brown bast is that

the latex vessehs contain either bacteria or enzj-mes (or a ' contagium
vivum ffuidum') which are conveyed with the stream of latex set

in motion b}' tapping. An enzymic theory does not account for the

influence of light, humidit}^ and position of the tapping-cut on
the incitlence of the disease, nor does it explain the presence of

bacteria in the affected tissue. The bacterial infection hypothesis is

therefore the more probable of the two.

The writer's own view of the origin of brown bast may be sum-
marized as follows : The disea.se is infectious, and is caused by
facultatively parasitic bacteria which are of general occurrence in

the .soil and atmosphere. Two of these have appeared in the isola-

tions made, and apparent h' either or both together may produce
brown bast. These bacteria are capable of infection only under the

inriuence of a temporary ph3'siological condition, namely, the loss of

po.sitive pressure in the latex vessels after tapping or after a wound.
They live exclusively in the latex vessels and are not capable of

penetrating other portions of the bark. The brown discoloration of
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the cells near the ktex vessels is a reaction resulting' from the

arrested functioning and death of the latter. The latex coagulates,

so that the disease cannot spread until tapping is resumed, while
the bacteria are held in check by the coagiilum. When a part of

the bark is tapped Avhich is connected with the diseased area, a
current of latex, in which a certain number of bacteria are probabh''

conveyed, moves from the affected tissue towards the wound, and
this gives rise to metastasis. The first infection probably occurs

through the c\it ends of the latex vessels, and is favoured liy any-
thing that tends to prolong the latex How and retard coagulation

at the cut surface. The intluence of light (which accelerates coagula-

tion) and shade and humidity (which delay it) is thus explained.

Rain also increases the possibilities of contamination of the tap-

ping-cut.

To test these views, seventy-six trees were selected and, imme-
diately after tappings the cut was covered with cotton wool, soaked,

in alternate trees, in corrosive sublimate and in ditch water. After
a month eight of the trees treated with ditch water were attacked
by brown bast and only two of the disinfected. The latter infec-

tions were probably to be attributed to showers that diluted the
disinfectant.

The methods of combating brown bast in common use. % iz. strip-

ping, scraping, and scraping combined with an application of hot
tar, are discussed, but are considered to be inferior to the system of

treatment which the author has introduced on an area of 18,000
hectares under his care. In this method the boundaries of the
discoloured area are exactly determined by scraping away the bark
almost to the cambium, and the affected part is then completely
isolated by cutting a groove about 1 cm. outside the limits of the

disease, reaching to the cambium. Tapping may then be resumed
below the isolated area or elsewhere. The trees are examined twice
a month, and all cases of brown bast are immediately isolated in

this manner. After two or three months woody nodules are often
formed in the diseased bark, which can be detected by a few cuts
with the tapping-knife, and these must be removed. This method
requires only half the labour emploj'ed in scraping according to the
old system.

B[0BILI()FF?] (W.). Over den invloed van teer op de regeneratie
van den bast bij Hevea brasiliensis. [On the effect of tar on
bast renewal in Hevea brasiliensis.]—Teysmannia, xxxii, 10,

p. 467, 1921.

Harmsen's treatment of brown bast disease with hot tar (see this

Revieiu, i, 5, "p. 140) is based on the assumption that the bast is more
rapidly renewed after its application than untreated bast. This
question has recently been studied by Steinmann (Arch, voor
Bubbercult., v, p. 495, 1921). The favourable effect of the treat-

ment claimed by Harmsen could only be brought about by h stimu-
lation of cambial activity, but detailed researches have proved this

to be non-existent. The increased thickness of the bast under the
tar is due exclusively to development in the area containing stone-

cells. No more latex vessels are found under the tarred surface of

the bast than elsewhere. The thickenino' of the hard bast under
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the tar is negligible, and there is no multiplication of the latex-

yielding tissue. In short, the treatment with hot tar as at present
practised is useless for the purposes claimed.

Bally (W.). Over bast regeneratie bij Hevea. [On bast renewal
in Hevea.]— Mecled. Proefstat. Malang, 36, 12 pp., 13 figs., 1922.
[From the Arch, voor Rubbercult., vi, 2, Feb., 1922.]

The author's experiments confirmed Gandrup's view (Arch, voor

Riihhercult., pp. 465, 549, 1921) that there is no difference in the
formation of the latex vessels under tarred and untarred surfaces,

and that the application of tar is therefore superfluous. Tar is

a good preventive of stripe canker and mouldy rot, but may be
satisfactorily replaced by a less expensive disinfectant such as

carbolineum. The results of a series of tests show that the appli-

cation of external remedies produces a stimulation of the phellogen,

which does not, however, influence cambial development.

Chipp (T. F,). Another ' Wet Rot ', and Poria hypobrnnnea.

—

The
Gardens' Bull., Straits Settlements, II, 12, pp. 429-432, 1921.

Some strong shoots from the stump of Spathodea campunulata,
which had been left in the ground to coppice in the Singapore
Botanic Gardens, suddenly ceased growth when eight feet high,

shed their leaves, and died. The base of these shoots, as well as the

crown of the old stump, which was about three feet above ground-
level, were found to be pervaded by yellowish-brown lines, similar

to those caused by Poria hypobrvnnea, while the wood of the collar

and root laterals was soft and friable. The outer layers of the wood
were stained a yellow brown, and the hyphae had collected under
the bark to form a dense felt-like ferruginous plate of large size.

On other parts of the collar the hyphae had spread over the surface

of the bark, forming stout reddish strands, cohering into narrow
plates. The fungus had many of the characteristics of P. hypo-

brunaeo-, but diflered widely in its fructifications, which formed a
plate 16 by 12 inches in .size, exposed by the fallen bark. They
are resupinate, 1 mm. thick, corky, of a ferruginous brown surface

and texture, rather darker in the older specimens. The pores are

medium-sized and irregular, while their setae are stout, sharp-

pointed, and 15 to 20 /z long. The pear-shaped, white, darkly
opaque, smooth spores, measuring 6 by 4 /z, have a small hyaline

mucro. The fungus is related in its general appearance to Fomes
pornaceus and agrees with the latter except that its spores cannot be

called hyaline. The effects of this fungus are somewhat similar also

to those caused by Fomes pseiuloferreus ( formerly known as Poria
lojpulateritia), which is (juite prevalent in Malaya. The confusion

between P. hypobrunnea and F. pseudoferreusm. Malaya is discussed

in a note by Mr. G. E. Perry, wliich is included in the present

article. Both attack the roots of Hevea brasiliensis, the former

e.specially in Ceylon, where it has been fully de.scribed by Fetch

{Trop. A<jric. Hi, 1). P. hypobrunnea has recently been identified

in Malaya by Perry on specimens of Hevea from Selangor and
Perak, and this is believed to be its first definite recognition in the

country. Infected stumps and trees examined by Perry showed
the characteristic red mycelial strands and plates adpressed to the
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surface of the roots. An account of the disease, based on Fetch's

description, is given b}' Peny, who considers that its recent recog-

nition should not cause alarm in Malaj'a, as it has probably been
prevalent for some time but not identified.

The author points out that the characters of the disease of

Sixdlioden campanulata indicate that other fungi besides the two
mentioned above are capable of causing a wet rot of the base of

trees similar to the wet rot of rubber, though the present record

refers to a tree which, whilst exotic to Malaj'a, is not a native of

the continent from which the Para rubber-tree was imported.

Medalla (M. G.) & Rfa'ES (G. M.). Fiji disease of Sugar-cane.—
The PhilijJpine Farmer, vii, 1, pp. 3 and 5, 1921.

The writers refer to the considerable amount of notice recently

given to this disease, and state that although it is serious on a
number of varieties, alarmist statements as to the losses caused by
it are hardly justified ; the disease may be minimized or entirely

avoided by simple methods, and there should be no occasion for

great apprehension in the Philippines. It has been known in

Mindoro since about 1916, and in Luzon nearly as long.

The main symptom of the disease is a greater or lesser stunting
of affected shoots according to the susceptibility of the variety, the
leaves of the affected cane showing a bunchy, broom-like appearance

;

the younger newly-formed leaves are crumpled, and there is a

growth of side shoots from the upper eyes. At a later stage small
elongated galls, extending longitudinally along the veins of the leaf,

are found. These do not appear on the native canes until quite late

in the disease. The writers point out that ratoon crops are more
severely affected than the plant cane.

No parasite has ever been isolated in culture from the diseased
tissues, but protoplasmic bodies strongly suggestive of protozoon
organisms can be observed under the microscope. The exact nature
of these bodies has not been established so far, but the disease is

known to be infectious, and there is definite evidence that it is

transmitted hy seed points.

The first step of importance in controlling the disease is to exclude
the moving of seed cane and other cane material from affected

plantations into disease-free areas. Growers in infected areas
should plant onlj'- resistant varieties, among which Rose Bamboo,
Striped Singapore, and Badila are reported to give good results in

Fiji. The disease may also be minimized in affected areas hj
planting only seed points from disease-free stools, and in this con-
nexion the authors cite a letter from Mr. Pemberton, of Suva, Fiji

Islands, to the effect that th^ disease is now under complete control
in Fiji. This result has been obtained by the rigorous selection of
seed for planting, free from any outward evidence of the disease.
This is done by specially experienced men passing along the rows
and cutting seed only from the stools which show absolutely no
sign of the disease ; if an otherwise vigorous stool shows even a
single affected cane, no cutting is taken from it, and it is either
entirely removed and sent to the mill to be ground or dug out and
burnt. This simple selection of seed from only healthy stools seems
to have resulted in an effective control of the disease, but the
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^vriters were informed by independent planters that a brief laxity

in the application of this method for a few seasons results in a

quick ascendant recurrence of the disease in all of the newly-

planted fields.

Williams (C. B.). Report on the Proghopper-blight of Sugar-
cane in Trinidad.—Mem. Bept. Agric, Trinidad aiul Tobago,

i, 170 pp., 11 pi., 32 figs, 1921.

Section vii of this report deals with the root disease of sugar-

cane. There are two apparently distinct groups of fungi attacking

cane roots in Trinidad, the Marasmiiis type and the Odontia-

Hiinantia type. In the Marasmius type the most conspicuous

external symptom is the matting of the leaf-sheafs, especially near

the base of the stem, by a white mycelium resembing dried paste.

The spores are produced on small mushrooms, which vary in size,

number of gills, and colour of the stalk according to the species of

Marasmius concerned. At least two occur in Trinidad, one with

white and the other with purplish-black stalks. This mushroom
stage is not often found. Odontia in its vegetative stage also mats
down the basal leaf-sheaths of the cane, but on pulling' them apart

a feathery fungus is seen containing numerous minute stellate

crystals. This form, which is only found in positions hidden from
the light, is known also as Himardia stellifera. On the outside of

sheaths infested by H. stellifera is found a closely-felted granular,

surfaced fungus producing numerous spores. Two very similar

species of this type have been described as Odontia sacchari and
0. saccharicola. In the opinion of Nowell, Johnston, and Stevenson

the Odontia is the fruiting stage of the Himantia, and the writer's

own experience of the constant close proximity of the two fungi

tends to confirm this view.

These fungi are facultative parasites, and when parasitic they
grow in the roots and root-stock of the canes, causing the death of

the smaller roots and staining the tissue of the larger ones. The
symptoms of the disease are arrested development and an appear-

ance of suffering from drought, even in moist weather. The leaves

curl inwards at the edges and turn pale. The internodes of the

upper part of the cane do not elongate, the leaves remain crowded
together, and adventitious roots are thrown out below the matted
leaf-sheaths in an attempt to obtain moisture. The infection rarely

spreads above ground to any extent inside the cane, and under
favourable conditions healthy shoots may be put out by diseased

root- stocks. The disease appears to be particularly severe in

Trinidad, destroying larger areas than elsewhere.

The conditions determining the extent of parasitism of the

fungus are not clearl}^ understood, the amount of visible fungus
being no indication of the degree of damage caused. The injury is

most conspicuous after abnormal spells of dvy weather at an un-

usual season (from September to November in Trinidad). Suscepti-

bility to the disease, which is known in all the chief sugar-growing
districts, is aggravated by previous injury, insufficient nourishment,

badly-aerated or water-logged soil, and excessive soil acidity, but

the exact influence of these factors is not sufficiently known and
needs further detailed investigation.
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In section ix of the report the part played by root disease in the

causation of the sugar-cane ' blight ' which has done so much
damage of recent j'^ears in Trinidad is discussed. The writer states

that there is now no doubt that injury b}^ froghoppers (Tomaspis
saccharina) is by far the most important immediate cause of blight.

The part played by root disease is nevertheless considerable, blighted

fields being almost invariably affected by it, and the amount present

being more or less proportional to the severity of the blight. But
typical blight can exist when froghoppers alone are present, and it

is concluded that the weakening effect of the insect results usually

in a rapid spread of the root fungi, which are thus secondary
parasites, though at times they may, in the end. cause greater injury

than that due to the primary parasite—the froghopper.

Elsewhere in the report it is stated that the green muscardine
fungus (MetarrJiizium anisoplLae) is probably the most important
natural agent in the control of the adult froghopper, but is closely

dependent on weather conditions. Attempts to infect cane fields

artificially have not given conclusive results. A species oi Eiwpusa
is a secondary controlling agent.

Van der Bijl (P. A.). Notes on some Sugar-cane matters,—Joum.
Dept. Agric, S. Africa, ii, .2, pp. 122-128, 5 figs., 1921.

Root disease is caused in Natal and Zululand by the soil fungus
known as Hiviantia stellifera or the stellate-crystal fungus. It

cements together the basal leaves of the cane, and on opening the
stool interwoven white threads of the fungus may be seen in

tiie ground between the roots. By smothering the young buds the
fungus lessens the stand in ratoon crops, and also prevents the
growth of planted cuttings. The root system becomes impaired and
the plants are thus unable to derive the necessary water supply
from the soil. Himantki stellifera also occurs on ' umthente ' grass
(Iviperata arundinacta) and probably on other grasses. It is a
weak parasite on cane, and control methods should be directed

towards promoting vigorous growth of the plant, conservation of

the soil moisture, and aeration of the root system. On no account
must cuttings affected by this fungus be used for planting.

' Ring-spot' (Leptosphaeria sacchari) and 'eye-spot ' (Helmintho-
sporiuTii sacchari) are the commonest leaf diseases, being especially

favoured by cool, damp atmospheric conditions and localities. A
Phoma is u-sually associated with the Leptosphaeria, and is stated
by the author to constitute a stage in the life-history of the latter.

As a rule these diseases are not severe enough to necessitate treat-

ment, but an attempt should be made to secure immunity by nieans
of selection.

As the stalk of the cane is the sugar-containing region, the fungi
occurring on or in it should be considered both in their effect on
the plant itself and in their effect on the sugar stored up in the
cane, whether as causing a loss of this substance or the formation
of products which may later cause trouble in the mills. Diseased
stalks generally show a reddening of the tissues, and suspicious
cases should I'e avoided for planting. In Natal and Zululand two
widely-distributed fungi are responsible for a reddening of the
interior of the stalks and an inversion of the slored-up sugar. They
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&ve Mehinconium ini.cikari, the 'rind disease' fungus, and Cephalo-

sporiv.m t^acckari. The former is easily recoiiuizable by the way
the spores break through the rind of the cane in long, kink}-, black

threads or velvety black patches; according to the prevailing moisture

conditions. The second fungus has not been observed to fruit on

standing cane, but its spores probably form in abundance when
infected cane decaj's. Owing to its long period of growth, sugar-

cane is particularly susceptible to drought and other adverse con-

ditions, which weaken the stalks and make them specially liable to

attack by fungi. Careful consideration must therefore be given to

external influences and conditions of growth in avoiding these

diseases. Stalks allowed to over-mature are also less resistant to

fungous diseases. The inversion of sucrose or the formation of

undesirable disintegration products in the stalk owing to fungous
attacks may also have serious consequences. The annual loss of

sucrose caused by stalk fungi is a good deal higher than is usually

suspected.

^'oUetoti'ichumfalcatum, the cause of the red rot disease of cane

stems, which has been recorded from nearly all other cane-growing
countries, has not hitherto been found in this area.

SchizophyUum commune commonly occurs in Zululand on old

cane-stalks lying on the ground, but the author has never seen it

on standing cane. It has been recorded as a wound parasite of cane

in Java and elsewhere.

A constitutional derangement marked by the occurrence in the

internodes of strips of spongy tissue or cavities surrounded by
spong}' tissue is reported, and stated to be similar to a condition

recorded in Java as occurring on cane in which growth has been
irregular for some reason, suoh as a set-back followed by rapid

development. The cells in the spongy tissue are dead, filled with
air, and without sucrose. These spongy stalks are very liable to

fungous diseases.

An examination of the anthers and pollen of the Uba and other

varieties of cane which have arrowed in South Africa indicates that

the failure of attempts at cross-pollination or selfing is due to one or

other of the following causes : the anthers appear to have lost the

power of opening, and such pollen as they may contain is not
liberated : the pollen is remarkably scanty in the anthers ; what
pollen there is differs from the normal in certain aspects, which
suggest sterility, being irregular in shape instead of circular as in

normal cane, and devoid of starch. A variet}' with normal viable

pollen must therefore be procured before success in raising cane
seedlings can be expected.

Harter (L. L.), Weimer (J. L.). & Lauritzen (J. I.). The decay
of Sweet Potatoes (Ipomoea batatas) produced by different

species of Rhizopus.—Phytopath., xi, 7, pp. 279-284, 1921.

The Yellow Jersey variety' of sweet potato was inoculated with
the following species of Rhizopus:—K. nigricans Ehrnb., R. re-

flexuf Bain., R. rjiinensis Saito. R. tritici Saito, i?. artocarpi Racib.,

R. delemar (Boid.) Wehm. ^ Hanz., R. /rta^t/it^ Bruderl., R. noclosus

Xamj'sl., R. ot'yzcte Went iV: Geer., R. micros^Mrus v. Tieg., and R.
arrhizus Fisch. Rot was caused b}- all the above species except
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R. chinensis and R. niicros'porus. 'Pure lines' of the fungi were

used for inoculation. The various species of Rhizopus can be

grouped into high, intermediate, and low temperature forms, thriving

best at 30*'-40° C, 20°-35^ C, and 15°-20° C. respectively. R. nigri-

cans, R. artocarpi, and R. microsporus are mentioned as low tem-

perature forms, R. maydis is an intermediate, and R. chinensis a

high temperature form.

These results show that other species of Rhizopiis than R. nigri-

cans may cause rot of sweet potatoes in storage. Judging from the

inoculation experiments, the amount of damage caused by any

particular species will depend to some extent on the temperature,

the most successful inoculations having been obtained when the

potatoes were incubated at the temperature best suited for the

growth of the species used.

Harter, (L. L.) & Weimer, (J, L..) A comparison of the pectinase

produced by different species of Rhizopus.—Journ. Agric.

Res., xxii, 7, pp. 371-377, 1921.

Recent investigations by the authors [see this Review, i, 2, p. 64]

showed that Rkizopus tritici Saito, an organism parasitic on sweet

potatoes, produces a powerful intracellular and extracellular pecti-

nase ; further experiments [see last abstract] proved that nine

species of Rhizopus are parasitic on sweet potato and that the

species differ in degree of parasitism, both as regards the percentage

of infection and the rapidity of decay. The writers have now
carried out a series of experiments to determine whether pectinase

is produced by all species of Rhizopus, and, if so, to what extent

;

and whether its production is any indication as to the parasitism of

the species. They studied the secretion of pectinase in eleven

species [those mentioned in the preceding abstract], all of which
were found to produce pectinase and to exude some of it into the

culture solution. Under identical conditions, the amount of pec-

tinase varied with the species. Four of those tested (nigricans,

microsporus, chinensis, and artocarpi) have a comparatively small

Amount of pectinase in their mycelium, and two of these {nigricans

and artocarpi, both of which are parasitic on the sweet potato) also

secrete a relatively small amount into the solution. On the other

hand, chinensis and microsporus, two non-parasitic species, while

retaining a small amount of enzyme in the mycelium, secrete a com-
paratively large quantity into the culture solution. The other

species produce relatively large amounts of pectinase, some of

which is exuded and some retained, except in clelemar, where most
of the enzyme is given up to the substratum. The activity of the

enzyme was measured by the time necessary to cause complete

maceration of trial disks of sweet potato. The results do not reveal

an}' simple relation between pectinase production and parasitism

under the conditions of the experiments.

Matz (J.). The Rhizoctonias of Porto Rico.—Journ. Dept. Agric.
Porto Rico, V, 1, pp. 1-31, 28 pis., 1921.

The present paper deals in detail only with the mycelial and
sclerotial stages of the species of RJdtoctonia referred to below.
A Cortic'UnL stau^e. however, is ineiitiuned and lii^'ured in as.socia-
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tion with li. microsc/erofiu Mat/.. It is stated to be similar to the

C. raiiUii} staiie of I\. >olani. Cultures were obtained l;»y suspend-

ing the hymenium over an agar plate, the fallen basidiospores being

located and their genu inat ion observed. They gave a mycelium
and sclerotia identical with those of R. microsclerotia. Xo sporing

stage has been observed in connexion with the other species

studied.

The author's list comprises both soil-inhabiting and aerial forms
of the genus, luit is not intended to be exhaustive, the chief aim
being to secure accuracy in determining the species found during

a period of about four months. This can only be done by cultural

methods, as some of the species seldom, if ever, produced sclerotia

on the host plant, and a recognition from the mj'celium alone is

usually impossilile. A surprising case of polymorphism was ob-

served in connexion Avith a Rliiioctonia found on cowpeas which,

morphologically, did not ditfer from R. ni icrot<clerotia on Ficu^
carieu in Florida [Matz. Pliytopath., vii. p. 110, 1917] in so far as

its characters on the host plant were concerned, but which, when
grown in culture on steam-sterilized bean-pods, invariably pro-

duced much larger sclerotia, the diameter being about 1 cm. as

compared with the usual 0-5 mm. This ditference was found to

occur constantly on bean-pods, no matter whether mycelium or

a small sclerotium was transferred to the tubes. On cornmeal agar,

however, in addition to one or two larger ones, small sclerotia

generally appeared on the surface of the agar, similar to those of

R. raurosderotia. In other collections from cowpea the fungus
proved to be identical in all respects with the species found on the

tig in Florida.

Although no exact estimate can be made, the damage caused by
the ditt'erent species of the genus to economic plants in Porto Rico

is quite considerable. The}' have been obtained from banana, bean,

beet, carrot, celery, celeriac, citrus, corn, cowpea, eggplant, hollyhock,

lettuce, field pea, pepper, Xatal plum (Carissa graiuUjiora), roselle,

sugar-cane, tomato, and 3'autia. Hardly any of the species found
were contined to a single host plant. Sugar-cane, cowpea, and bean
have at least three species parasitic on them in Porto Rico, besides,

on sugar-cane and bean, R. solani. Plants producing abundant
foliage are more liable to attack durino- suitable weather conditions,

as the density of the shade, by conserving the humidity of the air,

favours the growth of the fungus. It is of interest to note that

the aerial forms of the genus produce sclerotia much more freely

than the underground forms, which are protected from the sun and
wind by a layer of soil.

A key to the characters of the following species is given and the

latter are fully described, a list of host plants being furnished in

each case. R. inkrosclerotia Matz on cowpea, carrot, bean [Fliaseo-

lus sp.). Carit^^a (jrandijlora, and hollyhock ; R. raacrosclerotia n. sp.

on bean petioles and stems: R. dimorplia n. sp. on cowpea and
bean; R. yrisea {SclerotiuiK grtseinn Steven.) on sugar-cane; R.

solani Kuhn in its mj'celial stage on bean-pod, citrus, roselle

(Hihiscus sabdorifa) seedling, celery, tomato stem, lettuce leaves,

sugar-cane roots, banana roots, pea, and other hosts ; R. pallida

u. sp. on sugar-cane roots, roots of pepper {Capsicum sp.), and on



275

young maize seedlings ; B. ferrugena n. sp. on sugar-cane roots

;

R. 'melongena n. sp. on eggplant (SolanuTn melongena) ; R. alba

n. sp on leaves of Apium sp. The last four are not usually found
on the aerial parts of plants, attacking chiefly the underground
organs.

The illustrations include a number of photomicrographs showing
the cultural characters of the species and the appearance of the

sclerotia and branching hyphae in culture.

MoESZ (G.). Mykologiai Eozlemenyek. IV Kozlemeny. [Myco-
logical communications. Fourth communication.]-

—

Botanikai
Kozlevienyeh, xix, 1-6, pp. 44-66, 13 figs., 1921. [German
summary.]

In this paper sel^eral new species are described, and figures and
notes given on various fungi, chiefly Deuteromycetes and smuts.

Fhomopsis daucicola Moesz n. sp., on dead carrot-stems, is stated

to be probably the conidial stage of Dkvporthe denigrata Winter,

both fungi forming commonly a broadly effused, brown or black

stroma on Che stems. Phomops is denigrata (Desm.) Trav., although

rather closely allied, is considered to be a distinct specie3, as it does

not seem likely that the same Phomopsis could occur both on
Daucus and Brunella, and there is a separate Diaporthe, D. desma-
zieri Niessl, on the latter. The writer believes that the hook-
shaped conidiophores described by Allescher and Diedicke in the

fructifications of Phomopsis denigrata, are really the B-spores of

the fungus.

Septoria allii Moesz \x. sp. differs from both S. alliicola Baumler
and S. ranojevinicii Bubak. It occurs on the dry leaf-sheaths,

chiefly on the veins, of Allium oleraceum, and has pycnidia

measuring 116 to 180 // and conidia 16 to 36 by 2 to 3 fx, continuous,

curved, and with narrowed ends.

Palm (B. T.). Een gevaar voor de tabakscnltuur in Deli. [A
menace to Tobacco cultivation in Deli.]

—

Bull. Deliproefstat.

te Medan-Sumatra, xiv, 9 pp., 1921. [English summary.]

Generally speaking, the diseases affecting tobacco in the two
chief tobacco-growing centres of the Dutch East Indies, Deli in

Sumatra and the Vorstenlanden in Java, are the same, namely, the

bacterial brown rot or ' slime disease ' caused by Bac. solanacearurii

E. F. Sm., the wilt disease due to Phytophthora nicotianae Breda
de Haan, the foot rot (Sclerotiuni rolfsii Sacc), and the bacterial

leaf disease or ' black rust ' produced by Ba^ct. pseudozoogloeae

Honing. In Deli much the most destructive disease is the bacterial

brown rot, Phytophthora wilt being less important, while in the

Vorstenlanden conditions are reversed. Sclerotium, rolfsii can do
much local damage at times in Deli, while the ' black rust ' is

present every year, but its severity is closely dependent on tem-
perature conditions.

In the Vorstenlanden, increasing damage is also caused by an
Oidiumy, and a similar mildew has recently been observed by the

writer in Sumatra, on the Karo plateau towards the centre of the

island, attacking native-grown tobacco. A number of the fields in

this area were seriously affected by mosaic disease, while the leaf
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spot caused by Cercospora nicotianae Ell. et Everh. and the ' black

rust ' were also present. The mildew was first detected at a site

about 1,500 metres above sea-level, and was later found to be

extensively distributed and to occur on several varieties of tobacco

similar to those grown in Deli. The attack commences with

isolated white patches on the leaf, which gradually extend along

the veins. The patches are seldom found on the under side, and

only in exceptional cases is the whole surface covered. The diseased

leaves frequently turn yellow and dry up prematurely. The lower

(older) leaves are first attacked, then the younger ones on the same
plant. This preference for the lower leaves would greatly add to

the seriousness of the disease in Deli. In some cases observed by
the writer on the plateau every leaf of a plant was attacked.

The fungus is a typical member of the Erysiphaceae, the white

patches being formed of fine hyphae on which conidia are produced

in large numbers. The length of the conidiophores varies between
150 and 210 fi, and their width between 12 and 17/i ; the conidia

are oblong-cylindrical, obtusely rounded at both ends, 25-40 x 15-

20 /I. It is therefore probably Ei^siphe cichoracearum, the mildew
which does so much damage to tobacco in other countries. Peri-

thecia were not found, so that exact identification was not possible.

In view of the rapidity with which the disease spreads from
place to place, constant vigilance will be necessary to check its

advance to the coastal plain of Sumatra, in which the Deli planta-

tions are situated. The shortest distance between the affected

localities of the central plateau and the nearest tobacco estate is

only about fifty kilometres, and there is a considerable movement
of agricultural products from the plateau. The adoption of legis-

lative measures to prevent spread is considered impracticable.

Treatment is likely to be very difficult; sulphur dusting is the

only method tried in the Vorstenlanden that has checked the

disease, but the tobacco treated in this way was found unsuitable

for fermentation.

HAENSELER (C. M.). Fungi injiirious to paints.—Report of the

Dep>artment of Plant Pathology of the New Jersey Agric. Coll.

Exper. Stat, for the year ending June 30, 1920, pp. 605-607,

1921.

The author gives a progress report, in which he notes that

Aspergillus spp. and Penicilliuni spp. are sometimes the cause of

discoloured painted surfaces, and that Dematium pullulans, Clado-

sporium spp., Phoma spp., and an unidentified fungus are im-

portant in causing discoloration. Cladosporium and Aspergillus

were also found to cause injury to varnished surfaces.

Tests showed that these fungi cannot derive their full nourish-

ment from linseed oil, and evidently utilize the foreign matter on
the paint as at least a partial source of nourishment. The damage
is greatest in humid and warm atmospheres. Paint made with

Hthopone was most subject to attack by fungi, and pure white lead

carbonate paints next ; zinc oxide and mixed paints showed only

occasional colonies. Different kinds of wood tested showed that no
influence was exerted on the kind or amount of growth when the

same paint was applied. The addition of 1 per cent, by weight of
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copper sulphate, 4 per cent, of benzol, or 2 per cent, of mercuric

chloride, zinc chloride, carbolic acid, or toluene, each failed to

prevent growth of the fungi.

Spierenburg (Dina). Eeu onbekende ziekte in de lepeo. [An
unknown disease of Elms.]

—

Tijdschr. over Plantenziekten,

xxvii, 5, pp. 53-60, 1 fig., 1921.

The disease here described is believed to be entirely new to the

Netherlands, and was first brought to the notice of the Phytopatho-
logical Service in the autumn of 1919. During 1920, further com-
plaints were received from all parts of the country, so that it

appears to be already widely distributed. The examination of the

diseased wood indicated that in a few cases the attack began in

1917, but, as a rule, the symptoms were confined to the annual
rings of 1918, 1919, and 1920.

In the tops of trees in leaf are dry and withered masses of dead
leaves and branches in the midst of the living foliage. The
branches are dry, wrinkled, and have a singed appearance, the
smaller ones being bent at the tip. The buds for the next year's

shoots are mostly small and dried up, and the remaining living

foliage dry and brittle. Often the green leaves have dry brown
edges. Sections through the wood of the branches and trunks
reveal a circle of small brown specks occupying one or more of the
outermost annual rings. In the thinner twigs the whole thickness

of the wood may be marked by these brown specks, which extend
to the tip of the twig. Sometimes large areas of the inner wood of

thick branches are discoloured by an infiltration issuing from the
brown specks of the outer annual rings. The roots, occasionally

the trunk, the discoloured rings, and sometimes the pith of diseased

trees may also be marked by large brown spots, darker in colour

than the specks in the rings. The walls of the wood vessels and
of the parenchyma and medullary ray cells are coloured brown.
Of the two varieties of elm principally used for street-planting

and other ornamental purposes, Ulmus monumentalis and U. cam-
pestris latifolia, the former is the more susceptible to the disease.

The beetle Eccopiogaster scolytus F. was found in many of the
diseased trees, except at Oud-Beierland, but the writer thinks that
it follows the disease and has nothing to do with the causation of

the latter ; nor has the cicada, Typhlociha, which was found on the
leaves and branches. A number*of fungi were also isolated frcm
the diseased material, including Graiihium penicillioides, Cephalo-
sporiwni acremonium, and species of Fusarium, Phoma, Botrytis,

Didymochaeta, Verticilliwni, and Pestalozzia, Inoculations were
undertaken with the first two of these fungi, hitherto with negative
results. The writer is, indeed, by no means satisfied that the
disease is caused by a parasite, being inclined rather to attribute it

to physiological disturbances due to excessive drought, severe frost,

or defective soil conditions.

Cases of one-year-old trees attacked by the disease are reported
from nurseries at Oudenbosch, while an average annual loss of 20
per cent, is estimated in nurseries in another locality, but it is not
certain that all these cases can be attributed to the disease in

question.
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The only instructions for treatment which can be given at present

are to cut away the dead branches, applying carbolineum or tar to

the wounds, and to refrain from pruning. Trees attacked by

beetles should be painted with 30 per cent, carbolineum in May.

Walker (J. C). Onion smndge.—Journ. Agric. Res., xx, 9,

pp. 685-72-2, 6 pi., 10 figs., 1921.

' Smudge ' is considered the best common name for the onion

disease commonly attributed to Verraicvlaria circinans Berk.,

a fungus which, the author thinks, is more properly called Colleto-

trichum circinans (Berk.) Voglino. The disease is widely dis-

tributed on white varieties of Allium cepa, and other varieties

also are susceptible. The shallot (A. ascalonicum) and leek

(A. loorrum) also are attacked, but it has not been found on garlic

{A. sativum).

The disease is confined to the scales and neck of the bulb, and

occurs only on unpigmented portions of coloured varieties. Smudge
reduces the market valine of the crop and results in shrinkage in

storage and premature sprouting.

The fungus is described in detail. It belongs to a group of

species in which the acervuli are formed on a subcuticular basal

stroma. It is considered that the connexion with CleistoUtecopsis,

as reported by Stevens and True, is not yet proved. A large

number of species of Colletotrichum coincide closely with C. circi-

Qians as to spore measurements and general characters. A com-

parison was made with G. fructus (S. & H.) Sacc, described as

causing a fruit rot of apple. C. circinans was found capable of

rotting apples, but at a slower rate than C. fructus. The latter

fungus developed on outer scales of onion bulb, but did not pene-

trate farther. Thus there are difterences in pathogenicity between

the two species and slight morphologic difierences were also found.

The cultural characters of the fungus are described. The conidia

are sensitive to desiccation, except that in spore masses a few spores

may survive for four months or more. The stromata retain their

vitality for at least two years.

The fungus may cause damping-off of onion seedlings, but other-

wise does not attack actively growing plants. It invades the

dry outer scales as the bulb approaches maturity, and following

harvest there is a further gradual invasion of the dormant cells

of the fleshy scales. In severe cases the entire bulb may be pene-

trated. On germination the spores form appressoria, from which
an infection tube develops and penetrates the cuticle. After a
period of subcuticular development the underlying cell-wall is

softened and the fungus penetrates more deeply, causing collapse

of the epidermal and subjacent cells. The cuticle does not share in

this softening, but remains intact until the acervuli are formed.

Infection occurs at or above 10° C, but progress is slow below 20°,

and the optimum is about 26**. Conidia are produced abundantly
between 20° and 30° C. under moist conditions, and are disseminated

chiefly by spattering rain. The disease develops most rapidly in

the field under damp soil conditions and soil temperatures of 20°

to 30° C. Very hot, dry weather checks its progress. Artificial

<lrying of onions immediately after harvest checks smudge, and
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it does not spread from bulb to bulb in stora_i:;e except under very-

moist conditions. The fungus overwinters as stromata in the

infected scales.

Experiments with spraying and dusting the bulbs and necks

of onion plants failed to check the disease. The important control

measures are protection of the harvested crop from rain, rapid and
thorough curing, and the provision of well- ventilated, cool (33° to

36^ F.) storage.

RodWAY (L.). On Polypoms pulcherrimns.— Paperi< and Proc.

Boy. Soc. Ta.snianla, 1921, p. 176 [1922].

Pohj'porus puhherri'inus n. sp. is described. It is commonly
fovmd on the trunk of the evergreen beech, rarely on a eucalypt.

The fungus is a wound parasite but spreads to the living wood.
Though closel}' related to P. confluens it differs from the latter in

several important particulars, such as its Itright crimson colour,

watery consistency, and larger, oblong spores*

Stuumary of Laws and B.eg\ilations in force in Ceylon in respect
of plant pests and diseases.—Depi. of Agric. Ce'jlon, Bull. 48,

6 pp. 1921.

Ordinance Xo. 5 of 1901. ' the in.sect pest and quarantine ordin-

ance ", empowers the Governor in Executive Council to make regu-

lations for preventing the introduction into Ceylon of insect or

fungous pests or plant diseases, and for preventing the spread of

such pests and diseases in the island. The regulations still in force

under this Ordinance which are wholly or partly concerned wath
fungous diseases are as follow's

:

The importation of cacao plants from the Dutch East Indian
Colonies is prohibited. All such plants may be destroyed without
compensation.

The importation of pepper plants (except dried seed for com-
mercial use) from India is prohibited.

The importation of seeds or plants of Hevea (any species) is pro-
hibited.

The revised rules regarding disinfection and fumigation include
the following : The importation of tea seed from India and of coco-
nuts in husk is prohibited except at the port of Colombo ; but
husked coco-nuts, and also tea seed from India, if accompanied by a
certificate from a scientific officer of the Indian Tea Association or
the Imperial Department of Agriculture stating that the leaf disease
called blister blight {Exobaaidium vexans) does not exist within
ten miles of the estate on which the seed was grown, may be exempt
from these regulations.

[B}^ a recent regulation {Ceylon Govt. Gaz., No. 7,235, of Dec.
23, 1921) this last exception is cancelled, and the following .sub-

stituted : No tea seed shall be imported either directly or indirectly
from any place in India.]

Ordinance No. 6 of 1907 provides for the destruction of plant
pests and the sanitation of plants in the colony. The Governor in
Executive Council may proclaim in the Gazette any insects, para-
sitic plants, and fungi to be pests, and may prescribe mea.sures for
prevention, a)-rest, and eradication of such pests. The Governor
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may also appoint a Plant Pests Board consisting of four to seven

members to serve for three years in any revenue district. This

Board may enforce the carrying out of the measures in regard to

proclaimed pests, compensation not being given unless granted by
the Governor in Executive Council. The following proclamations

dealing with fungous diseases have been issued under this Ordi-

nance, and are still in force :

Coco-nut trees infected by the fungus Thielaviopsis etJiaceticus,

which causes the stem-bleeding disease, are to be treated by cutting

out and burning the diseased parts, scorching the wound and apply-

ing hot tar.

Hevea fruits infected by the hingus Fhytophthora faberi must be

burnt or buried with lime. The diseased cortex is also to be excised

and burnt.

Fallen or dead coco-nut trees attacked by the species of Fhyto-

phthora causing nut- and leaf-fall must be destroyed by fire, together

with all diseased fruits and fallen leaves.

Importation of Fara Snbber plants into Malaya.

By notification No. 1011 of June 11, 1920, amended by notifica-

tion Xo. 1531 of Sept. 30, 1921, under section 22 of the Agricultural

Pests Ordinance, 1918, Straits Settlements, and by notification

No. 3931 of Aug. 26, 1921, under section 21 of the Agricultural

Pests Enactment, 1913. Federated Malay States, the importation of

any plant of Para rubber into the Straits Settlements or Federated
Malay States from any place outside them is prohibited except with
the written permission of the Director of Agriculture, Federated
Malay States and Straits Settlements, and subject to the terms, and
conditions (if any) imposed by him. All species of Hevea are

covered by these notifications, and the term plant includes the
stem, root, leaf, flower, or fruit, and any product or part thereof

whatsoever, whether severed or attached.

Decree of the President of the French B>epnblic of March 8, 1921,
prohibiting the importation of living plants, fruits, and seeds
of the Chestnut, as a guard against Endothia parasitica.—
Jov.rn. ofnciti de la Beijublique francaise. [Abs. in Internat.

Rev. Sc. and Prac. of Agric, Rome, xii, 5, p. 642, 1921.]

Importation into and transport in France of living plants, fruit,

and seeds of chestnuts coming directly or indirectly from the Far
East is forbidden, and also from countries which have not adopted
preventive and control measures against the chestnut-tree disease

caused by Endothia parasitica.

Importation permits will, however, be issued by the Ministry of

Agriculture on conditions determined accordino- to the advice of the

consultative committee on epiphytes.
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Walker (J. C.) & Jones (L. R.). delation of soil temperature and
other factors to Onion smnt infection.—Journ. Agric. Res.
xxii, 5, pp. 235-262, 3 pi., 1921.

The cotyledon of the onion is susceptible to attack by Uro-
cystis ce'pulae for a period of about three weeks from germinatio'n,
after which it becomes resistant and infection fails. Onion seeds
o-erminate and growth occurs at all soil temperatures from 10° to
31° C, the most rapid germination and best top growth taking place
from 20° to 25° C, while as a rule the best root Towth is ^ot below
20° C.

Ob
Smut infection occurs freely at soil temperatures of from 10° to

25° C, but there is a decided diminution in infection at 27° and
complete freedom from the disease at 29°. In these experiments
the air temperature was kept uniformly at 15° to 20^ C.
When plants bearing incipient infections were expcei to an air

and soil temperature of 30° to 33° C. the progress of the infection
was inhibited, even if it had extended to the stage when pustules
were beginning to appear (ten or twelve days). The effect was
permanent in so far that no further development of the fungus
occurred when the plants were again returned to the lower tem-
perature (15° to 20°) after twelve to fifteen days at the high one.
On the other hand, a high air temperature alone, the soil tempera-
ture being kept at 20° to 25°, permitted free infection and subse-
quent development. These results suggested that the inhibitory
effect of the high soil and air temperatures was due to some marked
alteration in the metabolism of the host plant and not merely to
a direct effect on the growth of the fungus in the heated aerial
parts of the plant.

A comparison was made between the development of the disease
in plants grown at 15° to 20° and at 24° to 28° C. of both air and
soil. A high degree of cotyledon infection resulted in both cases,
l)Ut at the higher temperature the plants tended to outgrow the
disease and the cotyledons were lost before infection of the first
true leaf occurred. In field experiments complete freedom from
the disease was attained when the daily mean soil temperature at
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one to two inches depth remained at or slightly above 29° C. for

two or three weeks.

These results were correlated with the observed incidence of the

disease in the United States. In the Southern States onions are

grown, during the critical period of infection (August-September

in Texas), at a mean air temperature above that at which the

ilisease is inhibited, and it is probable that the temperature of the

upper layer of the soil is higher by several degrees. In these

regions the disease has not appeared, though there must have been

many opportunities for its introduction. In the north, on the

other hand, the temperature during the critical period for infection

is relatively low and the disease is prevalent from New York to

Oregon.
Soil moisture variations were found to have little effect, only

inhibiting infection at very low or very high extremes, at which

the germination and growth of the host is also retarded.

Jones (F. R.) & VaUGHAN (R. E.). Anthracnose of the garden
Pea Phytopath., xi, 12, pp. 500-503, 1 pi., 2 figs., 1921,

Anthracnose caused by Colletotrichum pitd Pat., which caused

great damage to peas in some areas in Wisconsin in 1912 and 1920,

differs little in general character from that due to the more common
Ascochyta pisi. It occurs on all the aerial parts of the plant, and
though it has not been detected on the seed itself, there is apparently

no obstacle to the penetration of seeds in diseased pods. On leaves

the lesions are irregular in shape, «moky grey or brown near the

margin and lighter brown at the centre. On pods they are usually

lighter in colour, more nearly circular, and dark brown at the

margin, while on the stem they are elongated, occasionally extend-

ing all around the circumference, and after the spores develop are

ashy when dry and copper-coloured when moist. Setae are some-
times produced in great abundance on stems. On nearly mature
stems, rusty areas of considerable extent may occur where the

spores are produced in tiny acervuli.

The importance of the disease in the United States is probably

slight, owing to its limited distribution, but there is a possibility of

destructive epidemics occurring under suitable conditions.

The host range of the fungus includes horticultural varieties

of Pisuni sativvLin L. and also P. sativum uiubellatum (Mill.),

P. elatius Bieb., and P. joiiiardi Schrank. It was not possible to

infect varieties of bean and clover ; the spores germinate abundantly
on clover leaves, but in no case observed did the germ-tube pene-

trate the epidermal cell. In culture the surface usually becomes
covered with black sclerotial bodies merging to form a crust, upon
which only a few spores are found. Mature woody sweet clover or

pea stems were the best substrata for the production of acervuli,

which are golden yellow or salmon coloured. Setae are produced
sparingly.

The conidia germinated readily on agar plates at temperatures

from 10° to 30° C. in 18 hours. In 24 hours spores germinated

at temperatures down to 7° C. At 21° C. spores germinated and
produced appressoria on the leaf-surface in 26 hours. The appres-

soria are formed very close to the end of the spore. They are
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irregularly rouiKled structures, reddish-brown in colour, and

generally situated near the edge of an epidermal cell. After

36 hours at 21° C. the fungus had penetrated the epidermal cell

directly below the appressorium and begun to produce a mycelium.

Matz (J.). Una enfermedad daiiina de la Habichuela. [A harmful

disease of the Bean.]

—

Est. Exper. Ins., Porto Rico, Circ. o7,

8 pp., 1 pi, 1921.

The writer states that the disease of the bean (Phaseolus sp.)

caused by Rhizodonla microsderottK is little known outside Porto

Rico, the Philippines, and India. Since 1918 its occurrence has

been under observation in some localities on the island, and it has

broken out abruptly at each successive harvest, remaining in an

inactive condition until the plants are mature. It can easily be

recognized, as it causes the collapse of the leaves into a sticky mass,

the dark and rotting appearance of the foliage being characteristic.

When falling, these diseased leaves may adhere to other healthy

parts of the plant, owing to the way they are stuck together by
the fungus, and further infection takes place. The sclerotia, 0-5 mm
or less in diameter, round, dark or sometimes white, and easily

<letachable, occur all over the stalk, petiole, and veins of the leaf,

and on falling on the soil may remain viable there for months
until favourable circumstances for germination arise

;
young plants,

when not sown too densely, are not attacked, as the free admission

of light and air to the surface of the soil inhibits germination of

the sclerotia. The latter first germinate, as a rule, when the ground
is densely covered by the crop and humid conditions prevail under
and around the plants. The fungus then spreads to the lower
leaves and rapidly passes along the stem to the upper parts of the

plant. The stem itself is rarely directly damaged by the parasite

as the tissues are too resistant, but the tender leaves and pods
succumb easily.

The author recommends that beans should be sown so that they
may ripen before the rainy season sets in ; localities sheltered from
all air-currents should be avoided ; infected plants should be

destroyed ; and suitable crops (e. g. tobacco or maize) should be
grown in rotation with beans, on infected soil. Burning dead
stalks and other refuse on the ground is said to be a good practice,

while spraying with Bordeaux (3-3-50) is effective in small
plantations.

Hawthorn in relation to fireblight.—JS^eiu Zealand Journ. of
Agric., xxii, 4, p. 255, 1921.

In view of the part played by hawthorn in the spread of tire-

blight in New Zealand [See this Revleiv, i, 1, p. 22] the Noxious
Weeds Amendment Act, 1921, permits the declaration of hawthorn
as a noxious weed, either throughout the district of a local authority,
or in a part or parts of the district only, and, furthermore, the
planting of hawthorn is prohibited in New Zealand.

Trotter (A.). A Walnut disease.—Abs. in Boll, mensile delta
R. Staz. di Patologia vegetate, ii, 7-9, pp. 106-107, 1921.

In the Rivista Agraria, Professor A. Trotter, of the Royal
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College of Agriculture at Portici, describes a disease of the walnut-

tree met with in the province of Naples, which he calls the ' nerume

'

or black disease. The attacked trees are restricted in growth, their

leaves turn yellow, and the young fruits fall off prematurely in

June. In the more severe cases large branches or even the whole

tree may wither. Sometimes a blackish mucilaginous fluid exudes

through fissures in the bark of the branches, but the most striking

and constant symptom is the blackening of the living tissues imme-
diately under the cortex, especially at the base of the trunk, and

in the thicker roots. The disease, which seems to present some
analoo-y with the ' mal dell' inchiostro ' (ink disease) of the chest-

nut, is associated wdth a fungous mycelium in the tissues of the

laro-er roots, extending as far as the collar of the tree, but the

pathogenicity of this fungus has not been proved. The diseased

walnut-trees grew in a poor and shallow soil, with a rocky, almost

impermeable, subsoil, and were thus in conditions unsuitable for

their growth.

Departmental Activities: Botany. —Jo?(7'7<. Dept. of Agi^. S.

Africa, iii, 5, pp. 407^08, 1921.

Gases of an onion disease due to Botrytis allii, not previously

reported by this department, have been received from the Cape.

It may be detected, in the growing stages of the plant, l)y the

appearance in wet weather or in the morning after heavy dew of

a grey mould on the leaves, followed by the wilting of the affected

parts. The most serious consequence, however, is the rotting of

the bulb. The fungus infects the leaves at the top of the bulb,

then gradually works down and starts a characteristic rot in the

bulb which nothing can stop. In order to prevent its spread in

the storehouse it is advisable to pick over the onions carefully, and
burn any that show the least sign of the disease. In the early

stages on the leaves the disease can be checked by sprapng with
Bordeaux mixture (4-4-50).

Besides crown gall and hairy root of the apple, many casSs of the

apple-cracking disease caused by Coniotkecium chroinatospoTuno

have occurred, while a disease of apple twigs due to Phoina nnali

has also been reported. The latter usually affects only twigs of

young trees, and fruits, the discoloured areas produced on the

former having the appearance of being scorched by fire.

Departmental Activities : Botany.—Journ. Dept. ofAgric. S. Africa,

iii, 6, p. 500, 1921.

A disease of the Avocado pear tree, the cause of which is at

present unknown, is under investigation. Judging from the

severity of the infection and the disastrous results to the tree, it is

regarded as likely to prove of a very serious nature. The disease

develops in the woody tissues, where it produces grey to brownish,

irregular, slightly raised blotches of a cankerous nature.

Cook (M.T.). Beport of the Department of Plant Pathology of

the New Jersey Agric. Coll. Exper. Stat, for the year ending
June 30, 1920, pp. 557-577, 1921.

The diseases under investigation are listed. In addition to
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subjects noted elsewhere in these abstracts, Dr. Cook worked with

the transmission of Sclerotinia rinerea from year to year, the

causes of tomato fruit rots, and the removal of fruit tree cankers
;

Dr. W. H. Martin on physiological diseases of potatoes; Mr. C. M.

Haensler on spraying pears and cherries, and on egg-plant wilt

;

and Mr. R. F. Poole on the control of sweet potato and tomato

diseases. Among the plant diseases listed as epidemic are root-rot

of pea, leaf and fruit spot (Fabrea nnaculata) of pear and quince,

Rhizoctoiiia stem cankers of tomatoes and cabbage, and stem rot

of sweet potatoes. Under the title ' Falling foliage '

(pp. 570-573)

Dr. Cook reports that beech and apple leaves turned brown along

the margins and between the veins and fell in large numbers
during the spring and summer. This is attributed to a period of

low temperature while the leaf buds were develoj ing. Spray
injury from lime-sulphur, atomic sulphur, and arsenicals was also

frequent on the foliage and fruit. Brown rot of the peach {Sclero-

tinia cinerea) was especially severe in 1919, and peach scab and
cherry leaf-spot abundant. Under ' Field studies on potato

diseases ' (pp. 573-577) Dr. Cook reports that blackleg {Bacillus

lihytofhthorus) [5. atrosepticiis\, which was destructive a few
years ago, is now very rare in New Jersey, probably because of

seed certification work. Powdery scab was found not to develop

under New Jersey conditions. Rhizoctoiiia is injurious. The
amount of infection on the seed tubers was found to be no index
of the severity of this disease in the field. Corrosive sublimate

gave better results than formaldehyde in seed treatment experi-

ments. Dry rot, attributed to Fusarium oxysporum, is common,
but not serious. Tipburn of the foliage is most severe during hot

weather following a wet season. Mosaic is serious on American
Giant and the less grown Green Mountain and Bliss Triumph
varieties. It is reported to increase in severity from year to year.

Leaf-roll is very serious on the Irish Cobbler variety.

Hayes (H. K.) & Stakman (E. C). Resistance of Barley to

Helminthosporium sativum F.K.B. — Phytopiith.., xi, 10,

pp. 405-411, 1921.

H. sativuiu, which causes spot-blotch disease of barley, can also

attack wheat, and this or a very similar fungus has been found to

be a common cause of foot rot of wheat, rye, and wild grasses, in

Minnesota {Minn. Agric. Expt. Sta. Bull. 191, 1920). Manchuria
barley is fairly resistant, but is unpopular because of its long
rough awns. The results of breeding work to produce smooth-
awned barleys demonstrated that the question of resistance to H.
sativuTn must be considered in the progenies produced.

Crosses were made between Lion, a smooth-awned variety, sus-

ceptible to H. sativum, and Manchuria, a rough-awned, resistant

variety. A study of certain of the F3 families obtained showed
that a gradation occurred, some families being as resistant as
Manchuria, some as susceptible as Lion, and some intermediate.
It was found that F3 families could be selected which combined
smooth awns and other desirable agronomic and botanical characters
with resistance to H. sativum. The resistant families were, in
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general, the best yielders when the trial plots were exposed to an
artificially produced epidemic of spot blotch disease.

The relative resistance of eighteen commercial varieties of barley

to H. sativuiii is given, and it is concluded that there is evidence

that resistant barleys of any desired botanical group of Hordeum
can be produced.

Verhoeven (W. B. T..). De strepenziekte van de Gerst. [The
stripe disease of Barley.]

—

Tijdschr. over Plantenziekten, xxvii,

10, pp. 105-120, 4 pi., 1921.

Stripe disease makes its first appearance on barley seedlings

when about a month old in the form of two or three pale stripes

which become more distinct as time goes on. Finally the tissue

dies and a brown discoloration is produced. In severe cases the

leaves or even the whole plant may be destroyed.

The early stages of the disease are frequentlj^ overlooked, but
when the ears are formed the symptoms become much more con-

spicuous. The dark broM'^n stripes, of which as many as eight ma}''

occur on one leaf, run longitudinally and finally split up, giving a

frayed appearance to the plant. The discoloration is accompanied
by limpness of the leaves, which droop down against the stalk.

The leaf-sheaths and nodes may also be attacked, and in moist

conditions the formation of spores on the latter can be observed.

As a rule the lower leaves are attacked first, the infection gradually''

spreading upwards. In affected plants all or nearly all the shoots

show the disease.

The development of the ears is greatly influenced by the disease,

and three types may be distinguished. In the first the ear may
emerge entirely from the sheath, the grains being present but not

filled. The awns and glumes are limp and darker in colour than
the normal. The upper part of the last joint of the stem is also

often darker than usual. It is to this type that the disease owes
its name of ' deaf ears '. While the healthy ears droop with the

weight of ripe grain, the ' deaf ' ears stand erect by reason of their

lightness. In the second type the ear is arrested in its development,

the topmost joint of the stem ceasing to grow before the ear is

completely out of the sheath. The awns may emerge but are often

misshapen, and there is practically no grain. The third type is

the most common ; in this there is a complete absence of visil>le

ears, the latter remaining enclosed in the leaf-sheaths.

The diseased plants are scattered among the healthy ones, owing i

to the fact that infection is chiefly transmitted by the seed.

Stripe disease is caused by Helminthosporiwit gramineinnA
which forms a mass of spores on the leaves, nodes, and ears of then

affected plants. These spores are disseminated on to the health]

grain either during vegetation or at the time of threshing. Th^

sowing of such infected grain usually results in diseased seedlings.^

Some writers mention the possibility of flower-infection, the fungu^

reaching the interior of the grain as a result of infection during

the blossoming period. The proportion of grains infected in thif|

way must, however, be very small, since thorough disinfection o'J

the surface of the seed reduces the number of diseased plants tf|

a minimum.
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Stripe disease of barley is frequently confused with the leaf spot

disease [caused by Helmintliosporiwm ^eres], but the two may easily

be distinguished by the following points : Stripe disease is charac-

terized by the presence of longitudinal stripes, and spot disease b}'

that of irregular spots, separate and never forming stripes. There

is no gradual discoloration of these spots, and the leaves do not

split or droop. Furthermore, spot disease occurs in patches, infec-

tion being transmitted from one plant to another, and the ears are

normally developed in this disease.

The damage caused by stripe disease varies considerably, some-
times amounting to more than half the crop. Early sowing and
seed disinfection can do much towards reducing these losses.

Different sorts of barley vary considerably in their degree of sus-

ceptibility to the disease. Mansholt wnnter barley III is very

susceptible, Mansholt wdnter barley II being less so. The latter,

however, is susceptible to rust. Bochum and Groningen winter

barley are moderately susceptible. A new variety, Fletum, appears

to be very resistant, but it has not been long enough on the market
for thorough testing. As regards summer barley, the Golden
variety is fairly susceptible, Princess, Swan's Neck, and Chevalier

somewhat less so. Practically speaking, however, the problem of

susceptibility is of less importance in this disease than in cases in

which treatment is difficult or impossible, since stripe disease can

be simply and effectively controlled by seed treatment without
undue expense or injury to germination.

The author's experiments during the past few years to test the

respective efficacy of a number of fungicides gave unsatisfactory

results in the case of formalin, corrosive sublimate, and hot water.

With the two former the percentage of diseased plants was increased

rather than reduced, w^hile hot water was injurious to germination.

The best results were obtained by steeping the seed in copper

sulphate, Uspulun, or Germisan B 14, the treatment recommended
in each case being as follows : (1) One (quarter kg. of copper sul-

phate dissolved in 3 litres of water per hectolitre of barley.

(2) Uspulun solution (at least 1 per cent.), 7 litres per hectolitre of

barley. (3) Germisan B 14 (4 per cent.), 3 litres per hectolitre of

barley. The last named is only provisionally recommended as it

has not yet been fully tested. Great care must be taken to mix
the solution thoroughly through the heap so as to wet every grain,

a procedure which takes about ten to fifteen minutes to treat

effectively a hectolitre of barley.

DoNKlx (J. E.). Bunt-resistant Wheat.—Journ. Dept. of Agric.

S. Africa, iii, 6, pp. 561-563, 1921.

The wa'iter gives the results of experiments in testing the resistance

to bunt of twenty varieties of wheat, representing all the types
grown in South Africa, and including T. duruiv, T. poloaicwni,
T. turgiduin, T. compactum, in addition to common w^heats (T. vul-

gare), the last nam.ed consisting of bearded and beardless, early and
late varieties. Carefully selected grains of uniform size were
heavily infected with Tilletia spores and .sown in double rows, one
row of each variety being cut off about one inch from the ground

1
as soon as the plants commenced to pipe (this being considered
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equivalent to gi-azing). The outcome of the two years' tests (1918

and 1919) demonstrated the total immunity of the T. polonicuTn,

T. turgiduni, and most of the T. durum strains (only one of the

latter—Wild Goose—showed a 2 per cent, infection during 1918),

while the T. valgare varieties had an average infection of from 19

to 35 per cent. An Indian variety of T. compactum (Pusa A 88)

was bunted to the extent of 10 per cent, for the uncut and 12 per

cent, for the cut plants. The rainfall during the growing season

of the 1918 test was nil, while in 1919 there was an inch and a
quarter in September.

Whilst the immunity of T. durum, T. jjolonicum, and T. turgi-

dum varieties has been clearly established under the conditions of

these experiments, farmers are advised to continue the gi'owing of

the common types in localities where these are successful, as the

immune species are not first class milling wheats.

Fromme (F. D.). Incidence of loose smut in Wheat varieties.—
Phytopath., xi, 12, pp. 507-510, 1921.

During a wheat disease survey in Virginia in 1920 it was
observed that all fields of the beardless variety Leap Prolific were
practically free from loose smut (Ustilago trltici). On the other
hand, Stoner, an extensively grown bearded variety, was generally
and uniformly infected, most of the fields having about 3 per cent,

of smut. Data from other States collected in 1919 showed that
Leap averaged 01 per cent, infection against 3-6 per cent, for

Stoner. In the absence of experimental data it is impossible to

state whether this immunity of the Leap variety is a matter of

inherent resistance or merely of escape from infection. A super-
ficial comparison of the blooming of the two varieties has not
revealed any significant differences which might account for the
contrast, both having been seen to open during pollination. Possibly
a thorough study of this point may disclose some difference in the
duration of exposure or other feature which will provide a mechanical
basis for the comparative immunity of Leap.
The available data indicate that, as a group, bearded varieties

are' more susr^eptible to loose smut than the beardless. A test

carried out in 1921 on twenty bearded and sixteen beardless
varieties showed that the average number of smutted ears per row
in the bearded group was about three times as much as that found
in the beardless (12-7 and 4-6 respectively).

McKlNNEY (H. H.) & Johnson (A. G.). Wojnowicia graminis
(McAlp.) Sacc. and D. Sacc. on Wheat in the United States.—
Phytopath., xi, 12, pp. 505-506, 1921.

During a search carried out in Kansas in June 1921 for the
perithecia of Ophiobolus graminis Sacc. and other organisms
associated with a disease having the general field and plant
symptoms of take-all or foot-rot of wheat, mature pycnidia of
a fungus were rather frequently met with. This fungus agreed
in every respect with the description of Wojnowicia gramiiuis
(McAlp.) Sacc. and D. Sacc. [He iidersonia graminis McAlp.)
which McAlpine suspected to be the pycnidial stage of 0. graminis.
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Perithecia of the latter were not seen. This appears to be the first

record of W. grarniais in America.
Shortly after this discovery both the pycnidia of W. graminis

and the perithecia of 0. graminis were found on dried wheat plants

from Arkansas affected with take-all, and also mature pycnidia on
plants similarly attacked from Oregon. The pycnidia were found
on the lower leaf-sheaths alx)ve and below the soil-line. They
usually broke through the sheath in the same way as the perithecia

of 0. graminis, from which they are indistinguishable by the
naked eye.

Preliminary investigations of the cultural characteristics of the
two forms do not indicate any close genetic connexion.

Evans (N. S.). * Black point ' of Whea.t.—Phyto2yith., xi, 12, p. 515,
1921.

A comparatively high proportion of the kernels of the durum
wheats in the Upper Mississippi Valley are often partially or totally

discoloured, especially at the embryo end. Numerous isolations from
typically discoloured kernels have given a species of Helmlntho-
sporium resembling H. sativum P. K. & B. A number of

inoculations were made in the field at Madison, Wisconsin, water
suspensions of conidia being applied to the heads of Acme and
D 5 wheat when in flower. Under favourable conditions an abun-
dance of ' black-pointed ' kernels resulted.

RuMBOLD (Caroline) & Tisdale (Elizabeth K.). Fhoma in-

sidiosa on Sorghum.—Phytopath., xi, 12, pp. 513-514, 1921.

The examination of type specimens has now confirmed the
authors' provisional determination of this fungus [see this Review,
i, 6, p. 170]. Search in sorghum seed collections at Washington
enabled them to find it on a number of sorghum varieties from
China, India, Africa, and Cura9ao.

Millard (W. A.). Report on fangoid diseases. In Report on
experiments with Wheat conducted at the Manor Farm,
Garforth, and in the North Riding, 1921.— Univ. of Leedn
arid Yorkshire Council fur Agrlc. Education Give. 123, pp. 8-9
1922.

In the middle of May 1921 there was a severe outbreak of rust,

the enormous number of uredospores produced giving many of the
varieties a conspicuous reddish tinge. The attack was one of
the worst experienced for many years. As usual in Yorkshire,
most of the damage (in this case 99 per cent, of it) was caused
by Puccinia glurnarum. The varieties most affected were, in the
following order. Benefactor, Hawk, and White Stand-up. In the
case of Benefactor only wavS the fungus found on the ears between
the chaff and the grain as well as on the leaves and straw. None
of the wheats was immune, but four varieties, viz. Squarehead's
Master, Standard Red, Little Joss, and Iron II were only moderately
attacked, the last named being particularly resistant. The relative
susceptibity to rust of these varieties corresponds closely with the
results of earlier observations.

K 3
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The only other important fungous diseases of wheat were mildew
(Erysiphe grariiinis) and bunt (TiUetia tritici). Mildew appeared

later in the year than usual, and after the short spell of rain

during late July and early August, the attack was very severe.

Varietal susceptibility was not observed. Bunt was more prevalent

than usual, the varieties most atfected being White Stand-up and
Marshal Foch.

Campbell (J. A.) & Taylor (W. H.). Lemon-CxiltTire : Directions

for New Zealand growers.

—

Xev: Zealand Jour a. of Agric.,

xxiii, 6, pp. 330-335, 1921.

Notes are given on the symptoms and treatment of the chief

diseases of lemons in New Zealand. Brown rot (Pythkicystis

citrophthora) is stated to be the most troublesome; a full account

of it has recently been published [see this Review, i, 7, p. 211].

Verrucosis (Cladot<poriuni citri), or lemon and orange scab, is

characterized by warty excrescences of varying sizes on the fruit

and leaves, which become covered with a delicate mould, grey at

tirst, then dusky, and finally black. This condition, which is

dependent on an excess of moisture in the atmosphere, depreciates

the value of the fruit and debilitates the tree. It can be avoided

b}'' preventive spraying with Bordeaux mixture, but where the

disease has become firmly established through neglect, a drastic

spraying programme with 4—4-40 Bordeaux must be carried out.

Three or four applications should be made at intervals of three

weeks, commencing when the main crop has set, and resumed again

in the autumn.
Melanose (Phomopsis citri) affects the fruit, young shoots, and

leaves. Small, bi'own, raised, wax-like spots, profusely scattered

over the affected parts, characterize the disorder. The spots coalesce,

where plentiful, into irregular patches, which crack in lines. These
linear markings arrange themselves into circles or parts of circles,

and are diagnostic of the disease. The development of the fruit is

inhibited and the resulting disfigurement renders it unattractive.

Only young and succulent tissues are subject to attack, fruit

approaching maturity becoming immune. Spraying with Bordeaux
mixture, 4-4—40, just before blossoming and again when the fruit

has set, is recommended.
Anthracnose (Phoma citricarpa), also known as black-brand and

black-spot, is characterized by the appearance on the fruit of

irregular, depressed spots that resemble the markings produced by
a searing-iron.

Grey-scab, due to Sporodesmiurn griseum, can be recognized by
the formation of small grey or dusky spots on leaves and fruit,

which coalesce into well-defined patches. Both these last diseases

can be checked by spraying with Bordeaux mixture.

Collar-rot (Fiisariurn limonis) is very prevalent, and no improve-
ment can be looked for until cultural methods have altered for the

better. Planting on badly-drained or otherwise unsuitable soil is

always followed by disaster, and trees raised by layers or cuttings

are admittedly very susceptible. The rot may originate at the

collar of the tree, but as a rule the starting-point is at the roots,

and the first above-ground .symptoms are the sickly and yellow
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appearance of the leaves, often followed by the dying-back of the

branches. A badly affected tree must be carefully dug out and
burned with the roots, and quicklime should be mixed with the soil

before replanting. If only one or two roots are affected, these

should be cut out and the soil well limed. The same applies to

diseased Ijark, and when the characteristic gummy exudation has

ceased the wound should be disinfected, thoroughly scraped, and
painted over with coal tar.

Bark-blotch (Ascochyta corticola), until recently only recorded as

occurring in Australia, has now been observed also in New Zealand
;

two outbreaks have been reported from the Auckland district in

trees of Australian origin. Although this disease in its symptoms
and general effect is very similar to collar-rot, the absence of a

gummy exudation and the fact that the bark splits and lifts from
the wood facilitate differentiation. The treatment is the same as

for collar-rot, but the wood laid bare by removal of the bark should
be only lightly scraped.

Mottle-leaf is a physiological condition due to malnutrition.

Lack of nitrogen causes the leaves to take on a mottled appearance,

and the yellow areas of varying extent on them indicate an insuffi-

ciency of chlorophyll. In the more acute forms the tree becomes
stunted in growth. The only remedy is to apply humus to the soil,

as this appears to facilitate the absorption of the various plant

foods, more especially nitrogen.

Sooty mould {Cairaodiurii citrlcola), which grows in the secre-

tions of certain scale insects, is avoided by eliminating the latter.

Various insect pests are also discussed and remedial measures
recommended. In a paragraph devoted to the question of spray-
injury, the authors call attention to a curious fact brought out in

recent spraj'ing experiments in Australia, that trees when in

a semi-dormant state, instead of supporting stronger solutions as

might reasonably have been expected, are on the contrary much
more liable to injury than healthy trees in full growth. The
prevalent carelessness in mixing sprays is said to be a frequent
cause of damage to the trees, and frosts are responsible for a good
deal of injury to both fruit and foliage.

McClelland (T. B.). The Coffee leaf spot (Stilbella flavida) in
Porto Bico.—Porto Rico Agri:. Exper. St<it.. Mat/ague:. Bull.
.•J8, 1.2 pp., 4 pi., 19.21.

The leaf spot of coffee is the cause of heavy and continuous
losses to growers in Porto Rico, but it is believed that with care
many of the abandoned regions could again be worked at a profit,

coffee being the most pi-omising crop for certain areas of the
Island. The climatic conditions most favourable for the growth of

Cafe", arahka equally foster the development of the disease.

Fawcett's de.scription of which (Porto Bico Agric. Exper. Stat.

Bull. 17, p. 11, 1915), is quoted at length.

In 1917 the renovation of part of an abandoned coffee plantation
was undertaken. The annual yield from this plantation was
formerly between 300 and 400 quintals, but had fallen off until in
some years not more than ten or twelve quintals were obtained.
The 1916 crop amounted to forty-eight quintals, and that of 1917
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to twenty-eight quintals. The soil and climate were suitable for

coffee production, but the trees were in an extremely poor con-

dition owing to continuous defoliation, the leaves being covered

with Stilhella spots and prematurely shed green leaves being

visible on all sides. The part selected for treatment was situated

about 3,500 ft. above sea-level. All the trees were cut back to

stumps about six to nine inches high, and the plot thoroughly

cleaned up, shade trees being also cleared of vines and epiphytes.

The area was naturally isolated to some extent, and three rows of

banana trees were planted all round the edges to act as a barrier

against the adjacent diseased coffee trees.

It was found that a large number of other plants in the planta-

tion acted as hosts for Stilhella fiavida, including Bi^jophylluDi

(alycinum, Andira inennis, Tnr/a vera, orange, and others of

which the local names are given. It was found advisable to

destroy every green plant in the plot except the shade trees, old

coffee, and bananas, the young coffee seedlings being particularly

dangerous. After about six months the coffee stumps bore shoots

from one to three feet high and quite free from leaf spot. Coffee

seed was planted a little later, and about a year from the first

clearing up less than 1 per cent, of the trees showed any infection.

Subsequent results were vitiated by the introduction of diseased

seedlings by the occupiers, but the original trees remained practi-

cally free from the disease during most of the second year, and the

removal of diseased leaver when few in number or the cutting out

of more seriously affected plants maintained satisfactory control

during the third year.

These results indicate that it should be easy to control the

disease 1 )y destroying the host plants of the parasite and afterwards

maintaining a local quarantine.

After thorough eradication of weeds and grass, the coffee trees

shouM be cut awa}' to six inches above ground, the stump being

left with a clean diagonal cut which will allow rain to run off. This
should be done immediately after the removal of the crop while the

dry season lasts. Whenever po.ssible the entire infected area of

a pla-ntation should be cleared at once, but when this is impracti-

cable the most isolated and elevated sections should be attended to

first. Any natural barriers present should be utilized ; otherwise

rows of bananas should be planted close to the edge of the cleared

section. Reinfection should immediately be arrested by destroying

the affected leaves and branches, or if necessary the whole tree.

Ajrekar (S. L.) & Bal (D. v.). Observations on the wilt disease

of Cotton in the Central Provinces.—Aqrlc. Jour a. of India,

xvi, 6, pp. 598-617, 19.21.

Cotton wilt may result from the action of the stem-borer

SpJteiioptera gossypii, or it may be due to a species of Fiisariuni.

The two forms of the disease are easily distinguished : the first by
the ease with which affected plants are uprooted, by the swollen

condition of the roots, and by the tunnels produced by the insect

;

the second by a blackish or brownish discoloration of the woody
tissues of the I'oot, this being otherwise intact and not swollen.

Another distinctive feature of the insect-produced wilt is the
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suddenness with which it aft'ects the whole plant at once, this

process being usually gradual in the case of the fungous disease^

which spreads successively from one part of the plant to another.

The present paper deals with the last form only, and the scope of

the work undertaken by the authors was restricted to attempts to

establish the parasitism of the fungus, to determine the influence

of soil conditions on its growth, and to test the alleged immunity
of Buri cotton to the disease. Previous research by other workers
had already established a marked difference between the American
cotton wilt (due to Fusarium vasinfectuon Atk.) and the Indian

disease, and iDoth American and Indian workers have failed to find

any direct remedial or preventive measures. The only means,
therefore, of checking the disease is to grow resistant varieties, and
of these there are a number in the United States, while Buri is said

to be immune in India. The Indian cotton wilt Fusarium has not
hitherto been described or identified.

It is suggested that the wilting of the host plant is brought about
through the secretion of a toxin by the parasite, since it does not

seem to be altogether accounted for by the mechanical blocking up
of the vessels, and a close examination of sections indicated that

the majority of the vessels do not contain any hyphae. Attempts
to establish the existence of a toxin failed.

For the inoculation experiments four strains of the wilt

Fusariwiii were isolated, two from the internal tissues of diseased

plants, one from the surface of a wilted plant, and one from in-

fected soil. Three of these strains had easily distinguishable

cultural characters, while that from the surface of a wilted plant

seemed to be identical with one of those from the internal tissues.

Eight series of inoculations on seedlings or seed in pots were
carried out, only two of which gave successful results with
susceptible varieties of cotton, six plants growing in two pots

dying of wilt out of twenty seedlings in one case and one plant out
of five in another, the strains of the fungus used l»eing the two
obtained from the internal tissues. The remaining inoculations on
susceptible varieties (fifty-six plants in ten pots) failed. Buri
cotton was inoculated in ten pots (fifty-six plants) without attack,

but the irregular results obtained with susceptible varieties prevents
a definite conclusion being drawn as to its true immunity. The
fungus used for the inoculation was recovered from four of the
seven successfully induced cases of wilt, and it is believed that both
the internal strains are parasitic. They are descriljed at some
length and figured. In spore characters they are alike, but in

pigmentation and in the characters of certain sclerotium-like

bodies that were developed in culture they differed.

Experiments to test the effect of different antiseptics and other
substances added to the soil have been in progre.ss for some time.
The results seem to indicate that control of the disease by this

means is impossible. No evidence was obtained that any particular
manurial treatment of the soil was likely to be effective m checking
wilt, the growth of the fungus in the soil solution from different

plots of the permanent manurial series on the Nagpur Experi-
mental Farm being uniformly poor in all cases. On the othei"
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hand, steaming the soil or subjecting it to dry heat had some effect

in reducing the disease.

The authors describe an experiment in which Buri was grown
with susceptible varieties in pots of soil known to contain the wilt-

inducing organism in a highly virulent form. Only the Buri

plants, but all of these, survived, thus tending to conlii-m the

reported complete immunity of this variety.

ViNCENS (F.). Une maladie du collet des Crotalaires au Tonkin.

[A collar-disease of Crotalaria in Tonkin].— Bull. Agric. de

I'lnst. Sclent, de Saigon, iii, 12, pp. 381-384, 1921.

A wilt disease of Crotalaria juncea from Tonkin is described and
considered to be due in all probabilit}' to a Fasarium allied to

F. udum Butl. which the author isolated from the diseased tissues.

Other fungi found less regularly associated with the disease

(Xeocosmospora vasinfeda, (?) Diplodia theohroviae-, and species of

MelaiWf'pora and Ciuurbitaria) are regarded as followers.

The disease begins at the base of the plant, then invades the stem

and causes withering and death.

The Fusarium isolated forms white or pale rose sporiferous

cushions on the surface of the medium in a moist atmosphere, the

conidia being 20 to 50 by 2 to 4 fi in diameter, falcate, and with 3

to 5 septa (mostly 3). A Cephalosporium form with cylindroid

conidia, 5 to 12 by 2 to 3 fi, also occurs.

Cockayne (A. H.). Discussion on the Flax industry.

—

New Zealand
Journ. of Sci. and Techn., iv, 1, pp. 34-35, 1921.

Speaking at a general session of the Xew Zealand Science

Congress, Sir. Cockayne stated that the Manawatu swamps had
been greatl}' improved by drainage, 23,000 out of 50,000 acres of

Phormiurn flax in New Zealand being situated in that region.

The gross retui'ns per acre were larger than for any other form of

agriculture except fruit-growing. Yellow-leaf disease, however,
was causing serious damage, 6,000 acres having been rendered
unproductive. The outer leaves of the fans assumed a yellow

colour and tinally shrivelled up, and the next inner leaves were
then attacked. Six species of bacteria were isolated from the

roots, none of which gave rise to any pathogenic symptoms on
inoculation. Nematodes and insects were also investigated, but

they did not occur in sufficient numbers to account for the disease.

A fungus, Ramvlaria pliormii, was finally isolated and considered

to be the cause of the disease. It is not described.

Field experiments showed that only the water-absorbing portion of

the root could be primarily infected, i. e. only the secondary or tertiary

branches, not the primary root. The fungus, however, spreads to

the latter once it has gained a foothold. By destroying the water-

absorbing roots the fungus prevents the taking up of water by the

plants, so that the disease becomes especially serious during periods

of drought. The fungus was isolated, developed in pure cultures,

and reintroduced into healthy plants, in which it produced yellow-

leaf disease.

Unless the disease can be eradicated, the flax industry will be
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ruined. The selection of disease-resistant strains is regarded as

a more promising method of control than soil treatment.

Atkinson (E. H.). Phorminm tenax. Diseases and insect pests.—
New Zealand Joum. of Agric, xxiii, 5, pp. 298-302, 1921.

A preliminary study of yellow-leaf disease of Fhormiuim [' New
Zealand flax '] has already been carried out by Cockayne [see last ab-

stract], who concluded that the disease was infectious and probably
iue to fungal or bacterial attack, aggravated by the presence of stag-

nant water round the plants. The diseased plants frequently recover,

especially in the autumn and winter, and a general improvement
follows the extension of the root-stock on to more favourable soil.

Very few plants are killed outright, and recovered plants appear to

be quite equal in production to those which have remained healthy

throughout. Cases are quoted, however, where transplanted

diseased Phoriniuin roots recovered only temporarily and finally

died. It has been observed that some varieties are more resistant

than others, and their cultivation would probably be the best

method of eradicating the disease. More recently Waters has

isolated a fungus from the roots of affected plants, in the tissues of

which it was fructifying, and this has been identified at Kew as

a species of Rainularia [Raviularia 'p]ioriiiii\ Inoculations on
the roots of apparently healthy plants resulted in the formation of

lesions which proved to contain the Rainularia. Experiments are

in progress to determine whether the actual yellow-leaf disease can

be induced by this parasite.

Little systematic work has hitherto been carried out on the fungi

recorded as parasitic on Pltormiuni, and their distribution in

milling areas and relative economic importance is not known. A
species of Heterosporiuni causes large, irregular, sooty blotches on
the under surface of the leaves, the fibre underneath becoming red

in colour and quite rotten. Badly affected leaves are quite useless

for milling, and even a slight attack will cause a loss of many points

in grading owing to the bad colour of the fibre. A FusarUiyyi

causes large, whitish, elliptical areas of dead tissue on young leaves,

ruining them for milling purposes. A species of Phaeoseptoria is

the cause of more or less severe leaf-spotting, accompanied by
destruction of the fibre. Another fungus, a tSeptoria, causes longi-

tudinal purple stripes on the leaf, ruining the fibre and killing the

whole leaf.

Waters (R.) & Atkinson (E. H.). Tellow-leaf disease in Fhormiam
tenax. Preliminary report on a current investigation.

—

New
Zealand Joum. of Agric., xxiv, 1, pp. 27-32, 1 fig., 1922.

This disease is marked by the development of an orange dis-

coloration in the foliage, but the authors note that a similar

condition may arise from a variety of causes. Search for other
distinctive symptoms has failed. The presence of a root rot

associated with a fungus in afiected plants has been previously
noted [see preceding abstracts], but further observations indicate
that it can scarcely be regarded as a direct cause of the disease.
Not only is the fungus found in the soil of infected Phonniam flax

swamps, but seedlings raised in disease-free swamps, as well as in
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nursery and garden soil, may contain it; it is equally common
in adult healthy and diseased bushes ; and it has been found in all

parts of the Dominion in the roots of both Phorraiuin colensoi and
?. tenax, sometimes miles from the nearest area affected by the

yellow-leaf disease. Healthy Pharmiuvi seedlings inoculated at

the roots with pure cultures of the fungus sometimes showed
lesions, but in no case was the typical yellowing of the foliage

produced.

The writers therefore conclude that the presence of the fungus is

not in itself an indication of yellow-leaf, but that suitable conditions

may convert it into a parasite sufficiently destructive to cause the

typical yellowing of the foliage. Experiments are in progress to

ascertain what degree of parasitism may be exhibited by the fungus
under various environmental conditions.

Meanw^hile it is pointed out that no conclusive evidence has as

yet been furnished that the disease is of parasitic origin. It has
not been found possible as yet to reproduce the disease ; seed from
healthy and diseased plants sown in sterilized soil with and without
subsequent inoculation with Rainiilaria, and e^ven sown in bog soil

which had had a diseased crop, has in all cases given healthy plants

in the twelve months during which the experiments have continued.

In isolations from the finer roots of affected plants which are often

discoloured and rotted, six bacteria were obtained, but none was
found able to reproduce the disease in healthy seedlings. The same
has been the case with other organisms tested. A canker of the

rhizome is commonly found in infected plants, and this condition is

now under investigation.

The work carried out so far is held to indicate that even if

the disease is caused by a micro-organism, tlie latter must require

very special conditions to become pathogenic.

ToxNESOM (G. A.). Gummosis of the Cherry.—Better Fruit, xvi.

9, pp. 14-15, 22, 1922.

Field observations have led to the conclusion that autumn
growing, with an ' unripened ' condition of cambium and sap-wood,

is a prevalent cause of gummosis, though bacterial and other factors

may be involved. In the St^te of Washington there are numerous
valleys with a rich sandy loam soil, containing ample moisture to

keep the trees growing during July and August, and the leaves on
such trees frequently provide nutriment as late as December. A
sudden drop in the temperature injures the cambium in these cases,

with the result that tissues are broken at weak places in the bark
and an exudation of gum appears in the following spring. Trees

planted on hillside clay soils seldom grow as late as August, and by
reason of their earlier maturity they are less liable to gummosis.

Every effort should therefore be made to hasten the process of

maturation before the winter season. The sources of nutriment

must be reduced and continuous autumn growth checked by
pruning from the middle to the end of August, taking off 15 to 25

per cent, or more of limbs and foliage.

After the trees reach the bearing stage there is less liability to

gummosis, the surplus nourishment being required for the fruit.
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Cunningham (G. H.). A fungus disease attaddng Blackberry.

—

Neiu Zealand Journ. of Agric., xxiv, 1, pp. 23-26, 1922.

Cane-wilt, the most serious disease of raspberries in New Zealand,

has apparently begun to attack blackberries in various parts of the

North Island. The disease seems to have been first reported in

1921, and a visit to the principal affected areas, with the subsequent

examination of diseased specimens, showed the causative organism

to be the same as that of cane-wilt, namely, Leptosphaeria conio-

thyrium (Fcl) Sacc. This fungus has two stages in its life-cycle, of

which the first, Coniothyrium, fibekelii Sacc, is actively parasitic

and responsible for the destruction of the canes, while later in the

season the perfect or ascigerous stage appears on the dead parts.

The effects of the fungus vary somewhat according to the host.

On the raspberry (Rubus idaeus L.) the infection is more severe

than on the blackberry. It is usually confined to fruiting canes,

but may also occur on growing shoots, and occasionally on tlie

panicles. A reddish-brown discoloration is the first symptom of

disease, rapidly followed by the wilting of some or all of the canes.

This is due to the obstruction of the conducting vessels of the

phloem and xylem by masses of fungous hyphae. If the cane is

attacked at or near its base it dies completely, whereas infection

near the apex results only in the death of those parts above the

point of attack. Young growing shoots are killed outright, so that

in severe cases the succeeding year's crop may be almost entirely

lacking.

On the blackberry (Ruhus fruticosua L.) the infection is relatively

mild, occurring chiefly on the panicles. On the canes infection is

not followed by wilting, but by the appearance of cankers which
gradually result in death. The presence of the fungus may be
detected by minute white blisters, formed by the separation of the

epidermis from the tissues below on account of the dissolution of

the latter by the action of the hyphae. (jradually these blisters

expand and coalesce and the epidermis falls away, leaving small

irregular cankers in which may be seen the fruiting bodies of the

fungus.

Flower and fruit infection is the common condition on blackberry,

the nearly mature fruits, their pedicels, and the main axis of the

panicle being killed back to the cane. In severe cases the whole
panicle, fruit included, turns a pale chestnut colour. When infec-

tion occurs in the fruits the hyphae send branches into the drupe-
lets, which are soon drained of their contents. The fungus then
works down the pedicel and up into other fruits, or it may attack
the lower portion of the peduncle and cut off the food and water-
supply of the fruit. The presence of numerous saprophytes,
especially Rhizoput< which forms a dense black mould, often com-
plicates the recognition of the disease. Leaf infection results in

the formation of minute dead areas, which fall away and leave
small perforations.

Certain varieties of blackberry are more liable to attack than
others. A small, semi-prostrate, profusely fruiting variety is

invariably badly attacked, while a less common species, somewhat
erect, large-leaved, vigorous in growth, but spare in fruiting, is

usually free from disease. Prolific varieties are always small and
K 4
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stunted in growth, and their free fruitint; habit is probably the

reason of their greater susceptibility.

American experience has shown that spraying is practically

useless against cane-wilt, the spore-containing receptacles being

buried in the tissues. The disease being spread from fructifications

embedded in drying canes, control measures should be directed

rather towards the removal of all infected material. The fungus

is much more severe on raspberries than on blackberries, so that

its value as an exterminator of the latter, which are amongst the

most troublesome of the noxious weeds of New Zealand, must not

be over-estimated. Although many hundreds of diseased black-

berry-bushes were seen during the visit of inspection referred to

above, not one w^as observed to be destroyed outright. Its intro-

duction into any locality w'ith a view to the extermination of

blackberries is therefore most undesirable, since it is more than

probable that it would spread to the raspberries in the vicinity, and
possibly also to other hosts known to be attacked in America and
Europe, such as roses, apples, barberry, elderberry, and willow.

ZuNDEL (P. L.). The effects of treatment for "btint on the ger-

mination of Wheat.—Phyfojjath , xi, 12, pp. 469-484, 2 figs.,

1921.

Peculiar climatic and soil conditions cause severe losses from
V)unt in the State of Washington. The treatment by dipping in

solutions of copper sulphate, copper sulphate and sodium chloride,

or formaldehyde, which are the methods adopted with 99 per cent,

of all seed wheat planted in the state, usuall}' results in injury to

the seed. The cracking of the kernels, which are usually dry and
brittle on account of hot, dr}^ weather at threshing time, allows

the fungicide to penetrate the embryo with injurious results.

An extensive series of greenhouse and field tests carried out bj'

the author indicate that the practice of liming after steeping in

copper sulphate, which has long been known to reduce seed injury,

can be followed with equally good results after formaldehyde.
Pre-soaking in w^ator, before using a fun<ricide, followed by liminu',

overcame the injury practically completely, but is not adapted for

use on a large scale. It is recommended therefore to dip the grain

in lime water (1 11). to 10 gals, for 10 minutes) after treating with
copper sulphate or formaldehyde.

BiAKE {U. A.), Cook (M. T.), & Coxxors (C. H.). Recent studies

on Peach Yellows and Little Peach.—Xeiu Jersey Agric.
E.rper. Stat. Bull. 356, 62 pp., 27 figs., 1921.

The present paper is an exhaustive compilation of the observa-
tions on ' peach yellows ' and ' little peach ' made by the authors
•luring the period from 1912 to 1920 at the experimental orchards
of Highbridge and Vineland, N. J. The results of the work on
the same subject previous to 1912 w^ere published in N. J. Agric.
Exper. Stat. Bull. 226.

Peach yellows and little peach are American diseases of the
peach w^hich are said to occur also on nectarines, almonds, and
apricots, and the same or very similar diseases attack the plum.
Their cause is not known, but the authors l)elieve them to be of the
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same general type as the mosaic and allied diseases of tobacco,

tomato, pepper, potato, and other plants. A single tree may he

affected with both diseases.

Since its first recorded appearance in the vicinity ot* Philadelphia

in 1791 (it was still, apparently, confined to a small area in 1806)

pep<;h j^ellows has spread in the United States over a region ex-

tending from Massachusetts to South Carolina and west to Michigan,

Illinois, Missouri, and Kansas. An isolated area in Southern
Nevada is also reported. In Canada, the disease is confined to the

peach-growing district of Ontario. It has never appeared in

California. Little peach, which was not definitely recognized until

1898, occurs from New England as far south as Mrginia and west
to Michigan, and in some of the other western states in whicli

yellows occurs. Peach rosette, which may be a southern allied or

identical disease, does not occur in New Jersey, and is not dealt

with.

The two outstanding symptoms of an advanced stage of yellows

are : 1, Prematuring of the fruit, which may ripen from a few
days to three weeks in advance of the normal time for the same
variety. The diseased fruits are commonly more or less spotted

and blotched with red instead of the normal ' blush ', and in some
cases the red pigment may extend through the fiesh to the stone,

around which the flesh is also of a more pronounced red colour

than in healthy fruit ; the flavour may vary from nearly normal
to insipid or bitter. The premature fruit is very susceptible to

brown rot, probably owing to its skin being less resistant. 2. The
development of sickly, wiry, and finely branched shoots on the

trunk and branches, bearing very narrow leaves and frequently

continuing to grow late in the season after the rest of the tree has

stopped growing. This symptom, usually considered of ecjual

importance with the former for the identification of the disease,

may sometimes appear several seasons after the first one, while in

other cases the abnormal shoots may appear on young trees before

the fruiting age, and also on l)earing trees before prematuring
becomes apparent. A yellowish-green discoloration of the foliage

is al§o regarded as a symptom of yellows, but it can be very mis-

leading as many other causes may produce the same a})pearance

and, on the other hand, yellows trees may have a rich green foliage

especially if given a good supply of nitrogen. Sometimes the only
symptom on young trees and the first to appear on older ones is

a rolling of the foliage from the margin inwards, giving the leaves

a cylindrical shape. The lenticels of the bark are much enlarged
in these cases. Little peach differs from yellows in that instead of

prematuring, the fruit remains small and ripens from a few to ten

days later than is normal for the variety : the diseased fruits are
often flattened and somewhat rectangular in shape. This symptom
is combined with a characteristic drooping of the foliage and curling
and rolling of the leaves which are usually mottled yellow-green
in colour. A similar drooping and rolling of the leaves is a constant
feature of the early stages of yellows, ('specially in young trees.

The authors consider that this is the most reliable symptom of the
two diseases, though it does not necessarily permit of distinguishing
one from the other. It is fjuite distinct from the drooping and
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flaccid condition of the leaves on trees sufferint^^ from drought.

Young trees affected with yellows are usually checked in growth
and assume a more upright and less spreading habit than healthy

ones. Vigorous trees with either of the diseases are inclined to

push into growth earlier and to bloom in advance of healthy trees,

but the growth soon slows down. Practically every symptom- of

peach yellows and little peach is identical with one or other of the

effects produced by other factors, such as girdling of the trees by
borers or small rodents, winter injuries, label wires, traumatic

wounds to the trunk and roots, other plant diseases, unfavourable

soil, improper fertilization, and lack of cultivation. These are all

conditions that impose a check on the growth of the tree. For
instance, in seasons following cold or severe w^eather in late winter

or early spring, many varieties of peaches may produce a number
of small fruits or ' buttons ' which cling to the tree throughout the

season, but fail to develop to normal size : such cases should not be

confused with little peach, from which they can be readily dis-

tinguished by the fact that usually some normal fruits are found
among the ' buttons ', and by the normal appearance of the foliage.

A careful examination of each individual case is often necessary in

order to avoid an incorrect diagnosis.

In view of the fact that the behaviour of yellows trees, especially

the early ripening effect, is very similar to that of healthy trees

that have been girdled or whose normal growth has been interfered

with by weather, or by injuries, an investigation of the transloca-

tion of starch in normal and diseased trees was cari'ied out. Com-
parative tests showed that in trees mechanically girdled or suffering

from winter injury, or atiected by yellows or little peach, the starch

elaborated during the day l)y, and stored in, the leaves was not
completely transferred at night, but that much remained in the

midribs of the leaves at all times. This results in a check to

the growth of the tree owing to shortage of food in the growing
tissues. The amount of starch remaining in the leaves was found
to be in direct proportion to the severity of the disease or the com-
pleteness of the girdling or winter injury, l>ut the leaves from trees

affected with yellows showed a greater starch content in the early

morning than the leaves from girdled trees that had a correspond-
ing rate of growth. Thus the prematuring of the fruits on both
yellows and girdled trees is apparently connected with an inter-

ference with the process of translocation of the food supply. No
explanation has, however, been obtained of the opposite behaviour
of little peach trees ; in this disease, starch accumulations are also

found in the leaves, but the fruit is delayed in ripening instead of

ripening prematurely. The peaches on some branches of a yellows
tree frequently mature considerably in advance of those on other

branches, and starch tests made with leaves from carefully selected

twigs clearly indicated that prematuring is in proportion to the

severity of the check to growth as measured by the inability to

translocate starch. The more advanced the disease in any one
branch, the greater is the starch residue found in the leaves in the

early morning. The tips of lateral branches of diseased trees often

appear quite normal and make a freer growth than those in the
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centre of the tree : tests made in tlie early morning showed much
less starch in the growing tips than in the older parts of the twi^rs.

It was observed at the New Jersey Station that peaches of the

same variety and coming from a single nurserj- diifered greatly

in susceptibility to the diseases when divided and planted on two
different pieces of land, although only a (juarter of a mile apart

;

one lot suffered considerable losses from yellows and little peach,

while the other was only slightly affected. On the other hand,
no influence was found to be exercised by the use of different ferti-

lizers in the orchards, though the experimental plots received

widely different treatment in this respect. The writers w^ere also

unable to observe that variety exerts any influence upon resistance

or susceptibility to these diseases.

Pits from fruits w^hich premature much in advance of the normal
usually fail to germinate, but pits from slightly diseased branches
may develop and produce seedlings ; all the trees produced at the

Station from such pits have proved to be healthy. Pollination

experiments with pollen from diseased trees indicate that pollen is

not a carrier of the infection. Inoculation experiments with the

jviices from leaves of yellows and little peach trees, ami also from
premature yellows fruits inserted into healthy trees, gave negative

results, while, as is well known, the bu<ls from trees diseased with
yellows invariably convey the disease when budded upon healthy

stock. A series of experiments was carried out in order to de-

termine the incubation period of yellows. This was found to ditter

according to the virulence of the disease in the tree from which the

buds were taken. The shortest period noted was from August of

one year to spring of the next. This was with Ijuds from a tree

which suddenly developed acute symptoms in a large numl)er of

Ijranches without any preliminary symptoms. In other cases the

first wiry shoots began to develop twcj years after budding. In
general the observations indicate that the di.sease may be present in

a tree sometimes for as nmch as four or five seasons before even
suspicious symptoms appear. Buds taken from apparently healthy
parts of a diseased tree usually transmit the disease. In one case

buds were taken from the healthy and diseased parts of a tree that

had only a single small branch affected. Those from this branch
gave the disease the following year while none of the others did so

that year, and it was not until after five years that all the budded
trees were affected.

Where diseased trees are left growing in an orchard they Ijecome

centres of infection, surrounding trees gradually becoming diseased.

It is not known, however, whether this is due to direct infection in

some unknown manner or to environmental conditions favouring
the disease in particular areas, but there is strong evidence against
the spread of infection through the soil. Trees replanted where
diseased trees have been removed are not more liable to become
affected than any others. Infection through the agency of pruning
tools is also considered to be very doubtful.
The number of new cases each year was recorded in certain

orchards from the first planting, In general the increase was
progressive, but it was much more rapid in some years than in

others. [Apparently the diseased trees were removed each year.]
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Little peach was the more common of the two diseases in these

cases. Epidemics of yellows or of little peach have occurred in the

Vineland orchards about every ten or fifteen years. In 1907 there

was an epidemic of yellow"s, in 1920 one of little peach. From this

and other observations the authors are inclined to regard the two
diseases (and also rosette) as forms of a single disorder. In the

periods between epidemics very few trees become attacked until at

least the fourth or fifth season after planting, but during epidemics

trees of all ages are affected.

Many of the estimates of the losses due to yellows or little peach
that have been made are unreliable, as there is little doubt that in

many supposed cases of yellows the symptoms were due to other

causes and the losses were over-estimated. Even making allowance

for such errors, however, the losses are very considerable. According-

to the authors' observations, in districts where the diseases prevail,

from 1 to 3 per cent, of the trees . are liable to develop un-

mistakable symptoms annually in ([uiescent periods, w^hile during
epidemics the proportion of trees infected can reach 25 per cent, or

more in a single year.

A brief summary of measures recommended for minimizing the

losses due to yellows and little peach is appended. Apart from
ordinary sanitary precautions and the use of good stock, the chief

recommendation is the immediate removal of all diseased and
suspicious trees.

[An abstract of the in\'estigations on the dissemination of these

diseases reported in this Bulletin is contained in Phytopathologij,

xii, 3, pp. 140-142, 1922].

Fromme (F. D.), Ralstox (G. S.), and Eheart (J. F.). Dusting
experiments in Peach and Apple orchards in 1920.— Virginia
Aijric. Exijer. Stat. Bull. 224, pp. 1-12, 1921.

Tests were made with Bordeaux mixture ; with a sulphur dust

containing 80 parts dusting sulphur, 10 parts lead arsenate, and
10 parts hydrated lime ; with copper-lime dust 10-10-80 (10 parts

dehydrated copper sulphate, 10 parts lead arsenate, and 80 parts

hydrated lime) : with a similar dust except in the proportion
5-10-85 : with Bordeaux dust ; and with lime sulphur sprays.

A fruit-crack was quite serious on peaches dusted with the

sulphur dusts, probably induced by the dust and excessive moisture.

The 1920 results, supplementing those obtained in 1919, indicate

that sulphur-dust is satisfactory for the control of peach scab. The
tlata with respect to the control of brown rot and curculio of the

peach are considered insufficient for drawing conclusions.

From the apple-dusting experiments, neither copper-lime dust
nor Bordeaux dust gave sufficiently good control of scab to warrant
their use. None of the dust mixtures was found to be effective

enough against Ijitter-rot to warrant its use in Virginia.

A preliminary list of the diseases of cultivated plants in Ceylon.—
De^Jt. of Agric, Ceyldn, Bull. 52, 24 pp., 1922.

This list has been compiled by the staff of the Division of Botany
and Mycology of the Ceylon Agricultural Department primarily

with the object of furnishing information which W'ill enable other



303

countries to know what are the chief diseases of plants of economic

importance in Ceylon. It is pointed out that most countries luive

adopted legislative measures to protect their crops from the ravages

of introduced diseases, but that these measures are not always
based on a sufficiently accurate knowledge of the diseases that can

be introduced from any particular area. Obviously the first re-

({uirement of a country which wishes to protect itself from foreign

diseases is to know what it should guard against in each area,

otherwise the restrictions may be arbitrary or useless.

The diseases recorded total 415, and are arranged under 174 host

plants, including, in addition to those of agricultural and planting

interest, a number of forest trees and ornamental plants. The list

is invaluable as an addition to knowledge of the distribution (A'

a large number of the fungous parasites of tropical plants,

Parisi (Kos a). Di alcuui parassiti delle piante medicinali e da
essenze. [Notes on some parasites of medicinal and aromatic

Y^lecnts.]^BiilL.Orto. Bot. Napoll, vi, pp. 285-296, 1921.

Several parasites of medicinal and aromatic plants cultivated in

the Royal Botanic Gardens, Naples, are described.

Phytioder'ma debeauxil Bubak is responsible for serious damage
to Scilla maritima. The disease generally develops in the rainy

season, forming elliptical spots on the leaves, with the long axis

parallel to the veins. These spots have a raised, pad-like, greyish-

green, and shiny margin, and are sharply defined from the already

yellowed leaf surface by a light green halo. The chlorophyll in tlir

centre of the spot is destroyed, but persists longer than in an}-

other part of the leaf in the light green zone, no doubt as a result

of the stimulating action of the fungus. The latter occupies chiefly

a dark violet or reddish-grey area in the centre of the spots, pro-

ducing fine intracellular hyphae with ganglionic swellings and
numerous round, yellowish-brown, finely warty spores, of whieli

there may be six or seven in a single cell and which are from 14 to

28 fi in diameter.

Uroviyces -rtimicis (Schum.) Wint. attacks the foliage of Rumex
'patlentia in the spring, causing discoloration and premature
shedding of the leaves.

Thielavia basicola Zopf. was found as a parasite on Atro/xi

heUadonna, apparently a new host. Its attacks are favoured liy

excessive humidity, lack of aeration in the s<jil, and alnindant
manuring, conditions which are generally found in hothouse cultiva-

tion. Seedlings transplanted in the open and freed from animal
parasites were able to throw off" the disease. Others that were
taken from the greenhouse and planted near a wall which sheltered
them from the sun's rays and from winds showed a loss of 90 pei*

cent, from Thielavia infection.

Ramularia variabilis Fcl is a widely-distributed parasite of
Dig(talis 'purpiirea. The most resistant variety so far encountered
is tomentosa of Sardinia. Cavara is quoted as stating that Digital is

plants attacked by this fungus are considerably reduced in physio-
logical activity, and are therefore inferior medicinally to healthy
plants. Heterosporium gracile (Wallr.) Sacc. appeared on the
leaves of Iris pallida in the spring, and the disease spread duiing
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the summer and autumn, all neighbouring plants being rapidly

infected. Two new species of Macrospormm are described,

M. papaveris and M. cavarae. The former was found on Papfiver

somniferum, causing large velvety black spots, especially on the

green capsules. It differs from Altenw.ria brassicae var. somnlferi

Hart. & Br. in having long and pluriseptate fertile hyphae as

compared with the short, torulose, 1- to 2-septate hyphae of the

Alter luiria, the conidia being rounded at the apex, 5- to 7-septate,

34 to 51 by 10 to 12// in diameter, and with a short pedicel, instead

of being constricted at the apex, 5- to 9-septate, 52 to 80 by 13 to

40//. and with a long pedicel. M. cavarae attacks several species

of Ricinus, including R. horhoaieasis, R. gihsoni, and R. virldis,

causing round, brown or yellow, slightly zoned spots, with a dark

coating of conidiophores, on the leaves, which ultimately dry up
and are shed. The cotyledons and fii-st leaves of seedlings were

also attacked with considerable virulence. It is said to have

developed especially on plants fertilized with calcium cyanamide.

Macrosjjorium solani Ell. and Mart. {Alter aarla. solaal Sorauer)

was found on Datura straTnoiiium, D. metel, D. fastuosa, Hyo-
scyamiis alhus, H. niger, and Atropa helladonnu. The damage
done to the leaves, and in the case of the species of Datura to the

calyx and corolla as well, may assume serious proportions on
account of the fact that the yellow-green colour of diseased parts

is not confined to the spots actually invaded by the mycelium, but

extends to the whole of the attacked organ, which ultimately dries

up and falls off. From this it is concluded that tlie fungus exercises

a toxic action on the cells outside the limits of its growth.

A fungus which is identified with Septoria melissae Desm.
occurs commonly on the leaves of Melissa officinalis in the medicinal

garden, forming numerous small lirown spots dotted with the

pycnidia. The affected leaves become shrunken, dry, and fall oft",

leading to considerable damage. From its characters it is trans-

ferred to the genus Pldeospora as P. ifnelissae (DQ^m.) Parisi.

PeyhoNEL (B.). Nuovi casi di rapporti micorizici tra Basidio-

miceti e Fanerogame arboree. [New cases of mycorrhyzic

association between Basidiomycetes and arborescent Phanero-

gams.]—5«ZZ. Soc. Bot. Ital., Anno 1922, i, pp. 7-14, 1922.

The following is a list of the new cases of mj'^corrhizal association

l)etween four species of trees and thirteen species of Basidio-

mycetes observed by the author at Riclaretto in the Valli Valdesi

in 1920.

On Fagus silvaty^a: Ccniinarius proteus, Boletus cyanescens,

B. chrysenteron, Hypochnus cyanescens n. sp., Sclerodei^ia md-
gare. On Goi^lus dvellami: Lactarius cai^yli n. sp., Boletus chry-

senterov, StrobUomyces strobilaceus, Hypochnus cyanescens. On
Betida alba: Amanita muscariu, Lactarius necator, Boletus scaber

f. bettdae, Scleroderma vulgare. On Lai^ decidua : Amanita
muscaria, Russula laricina n. sp., Hygrophorus bresadolae, H.
lucorum, Scleroderma vulgare.

The new species in this list will be described elsewhere. The
present paper is a brief record of the more striking features noted

by the author in his study of these associations. Most conspicuous
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of all is the fact that both the form and dimensions of the mycor-
rhiza seem to depend chiefly, if not exclusively, on the phanerogam
sjnnbiont. Larch mycorrhiza, for instance, although produced by
many different Basidiomycetes, are all of more or less the same
type and dimensions ; the slight differences observed are attributed

rather to the varying nature of the soil than to specific differences

in the symbiotic fungi. These mycorrhiza are conspicuous by their

large dimensions in comparison to those of broad-leaved trees. In
the latter also the mycorrhiza are very similar to each other,

though some differences can be detected on close examination.

Scleroderma vulgare forms, on the larch, mycorrhiza which
macroscopically differ but little, if at all, from those of Boletus

elegans or B. lariciaus, while on the beech it produces much
smaller mycorrhiza very much like those formed on this tree by
Boletus cyanescens and B. chrysenteron. On the other hand, the

fungal mycelium is naturally the principal factor in determining
the structure, thickness, colour, &c., of the mycorrhizal covering, or,

as the author calls it, ' mycoclena ' (fungous mantle). In the author's

opinion, the differences in these points are so conspicuous that it

will eventually be possible to compile an analytical key which will

allow of the immediate identification of the fungus producing the

mycorrhiza by simply examining the mycoclena ; for the most part
they are of a microscopical nature, but generally they are accom-
panied by morphological characteristics which, with some ex-

perience, are noticeable to the naked eye. Thus the mycorrhiza
formed on Larix decidua by Boletus elegans generally differ from
those produced by B. cavipes in that while the latter are of a pure
white colour, smooth, and have mycelial strands which mostly start

only from their base, the former are milky or greyish-white in

colour owing to the lesser thickness and laxer texture of the

mycoclena (which forms a semi-transparent veil, especially over the

tips of the rootlets), and the mycelium radiates from all parts of

the surface of the mycorrhiza like a delicate cobweb, usually

without forming definite strands. Still more prominent macroscopic
distinctive features are supplied in some species by the colour of the

mycelium. Thus the mycorrhiza formed by Hypochnu-^ cyaTiescens

on Fagus silvatica can be immediately recognized by the fine blue

colour, and that of StrohiloTYiyces strobilaceus on Corylus avellana
by the fuliginous colour of the mycelium. Of peculiar interest,

from the point of view of pigmentation, is Scleroderma, which,
under conditions not quite elucidated as yet, sometimes forms
mycorrhiza of a bright canary yellow on the larch and on the

beech besides its usual white ones; this colour is perhaps due to

a greater thickness of the mycoclena, since the thicker mycelial
strands are yellow, while the thinner ones are white.
Although a mycorrhizal association with a particular species of

tree can be formed by several species of fungi, two or more fungi
very seldom combine in forming a single mycorrhiza or even a
bunch of mycorrhiza on the same tree. Sometimes, however,
mycorrhizal groups produced by one species of fungus can be
observed on the same root as bunches of mycorrhiza formed by
another sp^^ies, though these are rather exceptional cases.

In general there is -a close connexion between the environment in
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which the mycorrhiza develop and the specific nature of the fungi

produciuo theiu. Each species of fungus grows by preference

under certain oecological conditions determined by the greater or

lesser compactness of the soil, the greater or lesser richness of the

latter in organic matter and moisture, the presence or absence and
the constitution of the grass turf, the situation and configuration of

the ground, and the like.

The author's observations lead him to be almost certain of the

following mycorrhizal associations, in addition to those already re-

ported. On Larix decidva: Aiiumitopbis vagiiwta, Lactarius

rufv!<, Gomphidius gracilis. On Fagus silvatica: Lactarius blen-

niiis, L. volemiLS. On Corylv.s avdlana: Boletus scaber, Corti-

narius protens. On Bet ula alba: Boletus subtcrnientosv.s, Atnani-
topsis vagiiuita. On Castanea saliva : Lactarius volemus, Boletus

subtomentos^iti. On Quercus robur: Lactarius volemus, Sclero-

derriia vulgare, Boletus scaber. On PojalIus tremula : Russula
virescens, Cortinarius coUinitus.

It is stated that each species of Basidiomyceteae normally assumes
a ditFerent aspect and size according to the species of tree with
which it stands in mycorrhizal association ; thus Boletus scaber in

association with Bet ula alba is generally larger and has a thicker

set stalk and a lighter coloured pileus than the forms associated

with the hazel nut, oak, and chestnut. Boletus rufus, so different

by its size and colour from the preceding species, is perhaps nothing

else but a specialized form of it resulting from its association with
Populus tremula. If greater attention were paid to these relations

between fungi and particular species of trees, a guide might be

found to some of the problems in the .systematic studj' of the

Hymenomycetes.

MuRPHV (P. A). Some recent work on leaf-roll and mosaic.
Royal Hort. ISoc. Lundon, Rep. Tntemat. Potato Conferehce of
192L pp. 145-152. [Received March 1922.]

Leaf-roll and mosaic of potatoes occur to some extent in Ireland,

but certain varieties (of which a list is given) appear to be resistant

to one or the other disease, and Great Scot appears to be resistant

to both. Further evidence is given of the transmissibility of leaf-

roll between adjacent plants. The eifect of leaf-roll on starch

translocation is shown by iodine tests on leaves from diseased and
health}' plants. In the case of secondary leaf-roll, starch is to be
found in lower leaves taken in the moining (up until 11 a.m.),

whereas similar healthy leaves do not stain black with iodine.

This test cannot always be relied on in primary leaf-roll, but in

such plants the upper leaves may also show starch accumulation.
This is a convenient method of diagnosing leaf-roll, and may be
applied to plants sent through the post.

Under warm and dry climatic conditions mosaic symptoms in

potatoes may not appear, but the infectious principle is nevertheless

often present in a latent condition.
' Rust ' is a name given by growers in certain parts of England

(particulary the south) to a condition covering many types of

diseased plants, including (1) spotting and colouring of leaves,

plants dwarfed, leaf-roll present
; (2) browning and bronzing of
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leaves, similar to 'potash hunger'; (3) 'physiological leaf spot'

with sharply defined, black, angular spots
; (4) plants resembling

' streak ' of America and also similar to one phase of the bacterial

ring disease of Appel, and to the author's ' leaf-drop '

; (5) plants

showing sjTuptoms of the author's ' crinkle '. Of these the most

destructive seem to be leaf-roll, bronzing, and crinkle, in this order.

The author discusses crinkle briefly, and considers that the evi-

dence indicates that it is distinct from mosaic.

The value of some system of inspection of potatoes in the field

is urged, in order that a grower may know the character of the

plants from which he takes his seed tubers.

SalAMAN (R. N.) & Lesley (J. W.). Some information on the

heredity of isimunity from wart disease. Ruyal Hort. Soc.

London, Rep. Intermit. Potato Conference of 1921, pp. 105-

111. [Received March 1922.]

The authors present a preliminary report of experiments devised

to test the mode of inheritance of immunity to wart disease in

potatoes. Selfed families were grown from two immune varieties,

Leinster Wonder and Edzell Blue, of which the foruier gave 14

immune and 4 susceptible, while the latter gave 22 immune
and 6 susceptible. In a cross Ijetween two immune varieties.

Golden Wonder and Leinster Wonder, 14 seedlings were immune
and 7 susceptible. This suggests that all three are heterozygous

for a single immunity factor, immunity being dominant. Another

cross between immunes, Kerr's Pink and Champion II, gave

76 immune and 3 susceptible, and here there is clearly more
than one factor concerned, the results corresponding fairly closely

with the presence of two factors, either of which confers immunity.

Crosses between certain susceptibles and immunes gave about half

and half susceptible and immune, as would happen if the immune
parent had one of the immunity factors and the susceptible had
neither. A selfed susceptible gave results that require further

testing, but combined with the results of other crosses, which are

described, they suggest that certain susceptibles contain a factor

which inhibits an immunity factor. It would appear, therefore,

that immunity is of two kinds each due to a distinct factor, though
both may occur together, and that susceptibility is also of two
kinds, one merely due to an absence of both the immunity factors,

and the other due to the presence of one of these factors with at

the same time a factor which inhibits it.

Some varieties are preferable as susceptible parents on account

of their factorial composition, and the same is true of the immunes

;

both parents must be considered in breeding immune varieties.

No correlation has been observed between behaviour to wart
disease and flower colour or tuber colour. The authors have not

yet found a homozygous immune.

Laveran (A.) & Franchini (G.). Contribntion k l'6tnde des in-

sectes propagateni's de la flagellose des Enphorbes. [Con-
tribution to the stud}' of insect propagators of flagellosis in

Euphorbias.]

—

Bull. Soc. Path, exot., xiv, 3, pp. 148-151, 1921.

Since insects are frequent!}' attacked by flagellates of the genus
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Herpetomonas it wtis natural that latex-sucking insects should be
regarded as probably responsible for the presence of flagellates in

the latex of species of Euphorbia when this condition was discovered.

In 1910 Lafont observed the occurrence of flagellates in Nysius
eu'phorhiae (Heniiptera of the family Lygaeidae) feeding on E. pUu-
lifera in Mauritius. Using fifty insects he succeeded in transmitting

flagellosis from an infected to a non- infected Euphorbia of the same
species. In Dahomey Bouet and Roubaud found that E. pilulifera,

which is very liable to flagellosis, was the food plant of numerous
Hemiptera, especially Dieuches humilis of the family Lygaeidae.
Flagellates were found in large numbers in a nymph of this species,

but an examination of the proboscis and salivary glands gave nega-
tive results. Of ten Dieuches nourished for a week on infected

Euphorbia two had flagellates, and a transmission experiment was
also successful.

According to Patton and Cragg in India, Lygaeus paiulariis

(inilitaris) is common on Calotropis (jigantea, a latex-bearing plant,

and is almost always infected by Herpetomoiuis hjyaei, which also

attacks L. hospea ; Nytdus minor, which feeds on the latex of E.
pilulifera, is in all probability the invertebrate host of Herpeto-
monas davidi which occurs in the latex of EupJtorbia.

In 1914 C. Fran9a pointed out that the presence of flagellates

had oul}^ been observed in the digestive tract of diflerent Lygaeidae,
not in the proboscis or salivary glands, and that these insects could
not be regarded as the animal hosts of Herpetomonas davidi. In
1920 the same writer, studying flagellosis in E. segetalis in Por-
tugal, came to the conclusion that ^tcnocepjlialus agilis was the
primary animal host of the flagellates of Euphorbia, and the agent
transmitting the infection from one plant to another. Flagellates

were found in the intestine, proboscis, and salivary glands, while
encysted forms occurred in the rectum.
The present writers, liaving noticed frequent instances of flagel-

losis of Euphorbia in and near Bologna, wished to ascertain

whether Stenoceplialus agilis occurred on these plants in Italy.

They collected about 200 insects which were sucking the
latex- from E.falcata and E. dulcis. Flagellates were found twice
in ? yysius sp. and twice in Lj^gaeidae, genus undetermined, while
Leishmaniform elements were twice observed in the digestive tract

of Calocoris. In the digestive tract of one of the Lygaeidae (pro-

bably Xydus) were large numbers of spirochaetes, 14 to 24 by
0-5 /i, with four spirals. Flagellates of the Herpetomonas type
occurred frequently in the digestive tract of Anopheles bifarcatus
and Cule.r penicillaris. Stenocephalus was in no case observed
either in the larval or adult stage. The latex-sucking insects col-

lected at Bologna were of two families and four species: (1) Lygaei-
dae : ? Xysius sp. and ? Lygaeus sp.

; (2) Cimicidae : Calocoris
chenopodii and Megalocerea rujicornis.

It would seem that the Xysius referred to above as occurring on
Euphorbia in Mauritius and elsewhere was rightl}^ suspected of

transmitting the flagellosis of these plants. Should further re-

searches show infection of the proboscis and salivary glands of
these insects, their role as the primary animal host of Herpebmioaas
davidi in certain rejrions will be established. The absence of
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Stenocepkalus from the insects collected at Bolof]pia suggests at

least that other species may equallj^ well act as hosts of Herpeto-

vwnas davidi.

[This and the following abstracts, though dealing with the pro-

tozoa found in plants, are included because of their obvious interest

to phytopathologists, especiall}' to those working on mosaic and
allied diseases].

Mesml (F.). La ' Flagellose ' ou ' Leptomoniase ' des Euphorbes
et des Asclepiadac^es. f' Flagellosis' or ' Leptomoniasis ' of

Euphorbias and Asclepiadaceae.]

—

Ann. Sci. Nat., Ser. X, iii,

5-6, pp. xlii-lvii, 4 figs., J 921.

The subject is discussed under the following headings : 1. History

of the subject [see last abstract]. 2. Species of FJuphorbia infested

and geographical distribution. 3. Effect on the EupJtorbia,

describing the views of Lafont'and Fran9a, both of whom insist

on the pathological nature of the phenomenon. Fran9a states that

although the invading organisms are restricted to the laticiferous

apparatus, they exercise an influence on the cellular tissue, depleting

the starch content and eliminating the chlorophyll. He has also

observed the atrophy of heavily infected V)ranches, and agrees with

Lafont in holding that infection may result in etiolation and wilting.

4. Morpholog}' of Leptornouax davidi in the Euphorbia. 5. Methods
of transmission and evolution of Leptomonas in Hemiptera of the

genus Stenocephulus. The life cycle of the parasite in the latex

and in Stenocei/Iialiif> agilit< is figured after Fran9a. 6. Leptomonads
of the Asclepiadaceae. 7. Affinities of the vegetable leptomonads,

which are stated to belong to the family Trypanosomidae. The
generic name Leiitornonas, used by Lafont and Fran9a, is retained,

though the author points out that the correctness of this name as

against Heipetornonas is still under discussion, and that Donovan
has proposed that the plant-inhabiting forms should be named
Phytomonas. The resemblance of certain stages of Leishmania
recently described by Mrs. Adie in the lied-bug to similar forms in

Stenocephahi!^ is noted. A bibliography is appended.

Franchini (G.). Sur un trypanosome du latex de denx especes

d'Enphorbe. [On a trypanosome of the latex of two speciesi

of Euphorbia.]—Bull. Soc. Path. eJMt., xv. 1, pp. 18-.'23, 1 fig.,

1922.

For a considerable time the latex of Eujihorbia nereifolia and
E. coerulescens in the Botanical Garden at Florence has been under
observation on account of the presence in it of an unknown
organism. The latter was sometimes round, sometimes oval or

elongated, with a nucleus and granulations in the protoplasm, b^it

no flagellum. Genuine trypanosomes and a series of other forms
were eventually found in the latex. The trypanosomes are of two
kinds, large and small, the former measuring 8 to. 10 by 1 to 2 fi

and the latter 4 to 8 by 1 to 1-5 /i. They are U-shaped, the two
1>ranches gradually converging. The organism remains in the
latex during the winter, when the temperature sometimes falls to

zero C. It is thought that besides the free forms found in the
latex there are other forms enclosed in the tissues of the plant.
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This trypanosome presents closer analogies of development with
certain trypanosomes of vertebrates than with those of insects, and
is regarded as a new species, Trypunosofiia euphorbiae.

Among the obligate phytophagous insects of the Botanical

Garden at Florence, the following harboured flagellates in their

digestive tract: Pentatomidae : Pei'datoma ornata, P. ormita var.

pectoralis, P. juniperina, Psacasta cerinthi, and Graphosoma linea-

tiim var. italicum (flagellosis, caused by Crithidia n. sp., was
less frequent in the two last named.) Pyrrhocoridae : Pyrrhocoris

apterus (Herpetomonas was present in 50 per cent, of the specimens

examined, the coelomic fluid, salivary glands, and proboscis being

infected). Lygaeidae : Lygaeus saxatUis (Herpetomonas n. sp., in

the digestive tract), Oxycarenus lavaterae (these insects are par-

ticularly numerous on Althea syriaca (Malvaceae), and 20 per cent,

contained numerous Crithidia in their digestive tract.)

Among occasionally phytophagous insects the following contained

flagellates in their digestive tract : Muscidae : 3£iisca domestica,

Calliphora erythrocephala, Sarcojjhaga haemorrhoidalis, and Lucilia

sericata (all of which harboured Herpetomoiias and more rarely

Ti^panosoma). Culicidae : Anopheles maculipennis, A. bifurcatus,

Gulex pipiens, &c. {Herpetomo iias, Crithidia, and sometimes Try-

panosoma in A. niaculvpennis). Psychodidae : Phlebotomus
papatasi [Herpetomonas rather rare in the digestive tract).

Franchini (G.). Sur XLu flagelle nouveau du latex de deux
Apocynees. [On a new flagellate of the latex of two Apocyna-
ce'Ae.]—Bidl. Soc. Path, exot., xv, 2, pp. 109-113, 1 fig., 1922.

Two species of Apocynaceae, Fiintiimio. elastica and Thevetia

iiereifolia, cultivated at the Agricultural College in Florence, were
examined for the presence of protozoa in the latex. The same
organism was found twice in the latex of the trunk, the young
branches, and the leaves of one of the four specimens examined, a
Funtumia. The protozoon was generally elongated, and the flagel-

lum frequently absent, or very short. In exceptional cases the

flagellum was longer than the protozoon. The nucleus was medially
placed, generally spherical, and often surrounded by a rounded or

oval clear space. There was a small rod-shaped blepharoplast in

the front of the body, but very rarely a rhizoplast. Divided and
U-shaped forms were frequent, small Leishmaniform bodies rare.

Besides the elongated or flagellate forms there were round or oval

forms of varying dimensions, sometimes with several chromatic
masses in the protoplasm. Some of the divided forms with two
nuclei and two centrosomes were more or less constricted in the

middle, and in these cases the centrosome was situated near the

centre of each half, not at the periphery.
Large spherical or oval organisms with pale protoplasm, con-

taining several chromatic masses and vacuoles, were also observed
and thought to be in process of degeneration. Thick-walled,
nucleated, encysted forms, without a centrosome, were present.

Besides the free forms, there were also oval elongated bodies en-

closed in special formations (cells?). These enclosed bodies were
somewhat smaller than the free forms, but otherwise similar. Two,
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three, or more were enclosed in a single cell, the dimensions of

which ranged from 7 to 15 /i in length and 4 to 10 jx in width.

A protozoon similar to the foregoing was observed in the latex

of a Thevetia nereifolia situated in close proximity to the infected

Funtumw. Flagellate forms, however, were absent, and elongated

forms less frequent. The large spherical or oval forms with
several chromatic masses in the protoplasm predominated. The
Thevetia was much less heavily infested than the Funtumia.
Probably the same insect inoculated the organism into both plants,

which did not seem to be adversely affected by its presence. The
protozoon is probably a flagellate of the genus Herpetomonas or

a similar form, any divergence from the normal being explained

by the unaccustomed medium.

Franca (C). Encore qnelqnes considerations snr la flagellose des
Enphorbes. [Some further observations on flagellosis of

Euphorbia.]—Bull. Soc. Path, exot., xv, 3, pp. 166-168, 1922.

The writer maintains his conclusion, challenged by Laveran and
Franchini [see abstract above, p. 307] that Stenocephalus agilis is

the primary host of Leptomonaa [Herpetomonas] davidi. The con-

nexion between the presence or infected Stenocephalus and the

flagellosis of Eupliorhla has recently been demonstrated by Prof.

Galli-Valerio {Schiveizer. Mediz. Wochenschr., L, 1921) on Euphorbia
gerardiaaa Jacq. ( =E. seguieriana Necker).

Attention is drawn to the discovery by Mrs. Helen Adie {Indian
Journ. Med. Res., Oct. 1921) of the life-cycle of Leptomonas doao-
vani in Gimex lectidarius.

Franchini (G.). Flagellose dn Chon et des pnnaises dn Chon.
[Flagellosis of the Cabbage and of Cabbage bugs.]

—

Bull. Soc.

Path, exot., xv, 3, pp. 163-165, 1 %., 1922.

Bugs of the family Pentatomidae were found on cabbages near
Bologna, the species most frequently being Pentatoma ornatum,
P. ornatum var. pectorale, P. oleraceum, and yElia acuminata.
With the exception of the last named, these species frequently
harboured flagellates (Crithidla and Herpetomonas) in their diges-
tive tract, and occasionally in their salivary glands and proboscis.

.The excreta of these insects contained many flagellates and Leish-
maniform bodies with thick walls (cysts). The larvae were also

infected. Clusters of greyish eggs adhered to the under surface of
some of the cabbage leaves, causing them to turn yellow and die.

The flagellates referred to above contained granular protoplasm
{Herpetomonas type), but were sometimes provided with a small
membrane. The long flagellum originated from the centrosome,
which was generally situated at some distance from the nucleus,
but occasionally adjoined it. Elongated forms without flagella

(Leishmaniform) were not infrequent. Elongated, hel'coidal bodies
without flagella, distributed in clusters, and other small slender
bodies in bundles, with or without centrosomes, were also observed.
Encysted forms were not infrequent. The dimensions of the flagel-

lates were 7 to 15 (occasionally 22) by 1 to 1-5 /i, the flagellum
generally being very long. The Leishmaniform oval bodies were
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2 to 6 by 1 to 2 /z or 2 to S fi in diameter. The round cysts were
2 to 3 ^ in diameter, and the oval 2 by 1 to 1-5 /z.

On the upper surface of the cabbage leaves the presence was
frequently observed of Leishmaniform or elongated thick-walled

bodies, without a flagellum, doubtless expelled with the excreta of

the insects. The leaves should be well washed before examination.

The presence of the bacillus Fseudomonas campestris could not be

detected.

Flagellosis of the cabbage bugs is infrequent, that of the cabbage
itself much less so. The organism perhaps penetrates the tissues

of the plants as a result of the insect punctures, and may possibly

pass from their excreta into the leaves.

Laveran (A.) &: Franchini (G.). Spirocli6tose de pnnaises des

Euphorbes > et du latex. [Spirochaetosis of Ewphorhia bugs
and latex.]

—

Bull. Soc. Path, exot., xiv, 4, pp. 205-207, 2 figs.,

1921.

Numerous spirochaetes were found in the digestive tract of

Lygaeideae captured on EupJiorbia near Bologna. On a bug of

the genus Nysius the spirochaetes measured 14 to 24 by 0-5 fi.

Lygueus pratensis and Anthocoris sylvestris, found on Samhucus
nigra in Paris, harboured numerous spirochaetes with no admix-
ture of flagellates. These spii'ochaetes measured 14 to 20 by 0-33 /z,

and were apparently identical in both insects.

Six samples of latex of Euphorbia i^eplus from Syracuse were
examined in the summer of 1920, A few flagellates {Herpetomonas)

were found in one specimen and numerous spirochaetes in two
others. The latter resembled the spirochaetes of the bugs described

above, except that they were shorter, measuring 6 to 8-5 by Oo fi.

It is uncertain whether these divergences indicate a separate species

or if they are merely the result of a different environment.
The writers have observed that the latex of Euphorbia varies

greatly as regards the number of bacteria. Sometimes it is almost

devoid of bacteria, especially when flagellates are present, while in

other cases it contains numerous bacteria of various species and
few -or no flagellates.

It seems probable from these observations tliat there is a spiro-

chaetosis of Euphorbia, which is propagated, like flagellosis, by
certain species of bugs.

Fawcett (H. S.). The temperature relations of growth in certain

parasitic fungi.—Univ. Calif. Publ. in Agric. Sci., iv, 8,

pp. 183-232, 11 figs., 1921.

Pythiacystis citrophthora, Phytopldhora terrestria, Phomopsis
citri, and Diplodia natalensit^, all obtained from citrus trees, were
used. These fungi were grown on corn mealj agar, uniformity in

the medium being obtained by mixing the entire lot of medium
before the start of the experiment. All conditions except the

temperature were kept as constant as possil)le. None of the fungi

produced anything but vegetative hyphae during the culture

periods.

The cultures of fungi were kept under uniform conditions for

nine months or more before the tests of temperature relations were
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started. Uniform discs of medium bearing hyphae of the fungi

were placed in the centre of Petri dishes containing hardened corn

meal agar, and these cultures were kept in incubators at constant

temperatures, except for short periods at twenty-four hour intervals

when the cultures were removed and measurement made of the

diameter of the colonies. The incubators were run at various

temperatures from 7-5° to 45° C.

The optimum temperature for the average rate of growth of

a fungus on the medium used was found to vary with the length

of the period of growth, and with the age of the culture. In

general the optimum temperature for growth shifted to a lower

temperature with each successive day after the first day. Com-
paring the growth during the second twenty-four hour period, it

was found that the total range of temperature within which growth

rate values were one-tenth or more of the maximum rate, included

32-5° to 37° C; 70 to 80 per cent, of this temperature range is

below the optimum temperature.

The author points out that the ten degree temperature coefficient,

obtained by dividing the diameter of the colony at any temperature

by the diameter of a colony grown at a temperature ten degrees

lower, varied with the temperature. This coefficient would be

infinity for ranges just below the lowest temperature at which the

fungus would grow, would become unity at some range, which

would include the optimum temperature of the fungus, and would
become zero at points including and reaching above the maximum
temperature for growth.

All the fungi used made some growth at 7-5° C. The optimum
temperatures during the second twenty-four hour period were as

follows : Pyfhiacydls citrophthora 27° ; Phytophthora terrestria

30° ; Fhoinopsis citri 27-5° ; Diplodia nataleasis 27-5°. The
maximum temperatures for this period were respectively 32°, 36-5°,

32°, and 36-5°.

Matz (J.). La enfermedad de la raiz de la cana de azncar. [Root

disease of Sugar-cane.]

—

Est. Exper. Ins. Porto Rico, Circ. 56,

12 pp., 1921.

This is a semi- popular account of the causes of root disease of

sugar-cane in Porto Rico, with a chapter dealing with methods for

its prevention. There are various causes which produce diseased

roots, some of them being cultural and others associated with
definite organisms. In the former group may be included purely
physiological causes, as for instance when the development of the

root system is arrested through wet, hard, or unventilated soils, in

which the formation of rootlets and root hairs is prevented.
These same conditions, however, are favourable to the organisms
responsible for root rot and other diseases affecting sugar-cane,
such as species of Pytkiiun and Rhizoctonia, as the increased

I

acidity of the soils described tends to keep down competing bacteria.

Root disease is not a specific disease like mosaic, gummosis, or top-
rot, for it may be due to more than one organism living in the soil,

and be dependent on other factors for its appearance.
The chief symptoms of this disease are the stunted growth of

the cane and the poor development of the leaves. Generally the
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lower leaves show these symptoms earlier than the more tender

leaves higher up, and instead of falling normally when mature they
turn j'ellow and adhere to the stalks. Adhesion of the leaves, base

to base, follows. The tender leaves at the top also turn yellow and
dry up from the margin towards the centre. This is followed by
decay of the internal tissues of the plant, resulting in top-rot.

Another disease, which differs in some respects from the form
above described, is due to Plasmodiopliora vasculai'uin Matz. This

organism does not confine itself to the root but travels upwards
into the main stem through the tracheids of the fibro-vascular

bundles. The production of abundant spores in these channels

soon blocks them, with the result that nutritive substances cannot

reach the aerial parts of the plant. The progress of the parasite is,

however, slow, and the plant may reach its full development before

any symptoms are discernible. Nevertheless, in a great number of

cases of the disease, plants were found to be so severely affected

that at cutting time many of them were only three feet high, and
all their top leaves were dead and dr}'. Only two or three nodes
were normal, the rest being shrivelled and of a dead white colour.

An examination of these plants revealed the presence of P. vascu-

laruDi in many, if not most, of the fibro-vascular liundies. Where
the organism was present the bundles had a bright yellow to orange
or sometimes even reddish colour. This latter colour is sometimes
produced also by other causes such as lesions inflicted b}' insects,

or rot of the tissues in consequence of gummosis, rind disease, or

heart-rot, but in these cases the tissues covering the fibres have
a waxy or fatty aspect, thus differing from the disease caused by
P. vascidarum, wliere the covering layer of tissue retains its

transparency, the characteristic coloration being derived entirely

from the parasite itself.

This important disease is distributed over nearly the whole of

Porto Rico affecting the varieties Cavengerie (' Cana negra'), Rayada,
Qystalina, Otaheite ('Cana blanca'), and Demerara 109. Of these

the variety Rayada has so far shown the greatest susceptibility,

but no data are available regarding the comparative degree of

resistance possessed by the other varieties. The disease is not new
(though its real nature was only recently discovered), in contrast

with mosaic and gummosis which appear to have been introduced
recently, as no account of them exists in the older records. It is

readily understandable that a disease like that caused by Plasmo-
diophora, the nature of which is not easily appreciated on
account of the absence of any striking external symptoms, has in

the past been put down to general debility. Though it cannot be
regarded as epidemic, the disease must be considered severe because
of its general distribution, the susceptibility of the varieties now
most frequently grown, and the serious effect on the yield which
may be reduced by more than 75 per cent.

In dealing with root disease proper, local conditions must be

taken into account and the treatment adapted to suit them.
Generally speaking, care must be taken to aerate the soil as much
as possible hy frequent cultivation, and to secure proper drainage.

The chief difficulties are encountered in stump land which easily

hardens on the surface, and in sandy soils in which the plant
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nutrients are liable to be washed out, thus rendering the develop-

ment of young roots almost impossible. As the organisms respon-

sible for root disease live in the soil, treatment of the setts with

Bordeaux mixture would appear to be superfluous, though it is

applied to prevent other diseases. In the case of Plasiiiodwiiihora

the choice of sound setts is of great importance as the parasite can

extend into the aerial parts of the plant, and cuttings from affected

cane generally carry it, though seed pieces from the top can be

used with impunity. Stumps of diseased cane left in the ground
transmit the disease to the ratoons, and these constitute veritable

foci of infection.

Matz (J.). Annual Report for the Division of Plant Pathology
and Botany for the year 1920-21.—Ann. Rep. Ins. Exp. Sta.

Forto Rico, pp. 51-58, 1921.

In reviewing the work done by the Department, the author

points out that many plant diseases in Porto Rico present features

which differentiate them from those studied elsewhere under the

same name. In sugar-cane, for instance, the Porto Rico gum
disease is in all probability entirely distinct from that so fully

studied in Java, while the root disease was found to be unlike that

usually described in other countries. The Plasmodiophora disease

of the fibro-vascular bundles of sugar-cane and the Rhizoctonia
blights and root diseases of manj'- other plants in Porto Rico have
not been found elsewhere.

Further investigations into the yellow-stripe [mosaic] disease of

sugar-cane brought out the fact that the granular plasma-like sub-

stance filling certain parenchyma cells, which constantly occurs in

the more or less cankered stalks and leaf sheaths of cane affected

with this disease, is also found in the central pithy regions of

healthy but over-ripe Yellow Caledonia and G. C. 1313 cane. The
mere presence of these plasma-filled cells does not, therefore,

necessarily indicate 3'ellow-stripe disease, but the writer believes

that the latter, through its deleterious action upon the vital activities

of the parenchyma cells, produces an effect analogous to the over-

ripening or drying-out of cell sap in such cases as those mentioned,
when grown in arid but irrigated fields. Field observations showed
that the disease is carried sometimes over considerable distances

and that infection may occur through the inner leaves. Whether
the disease occurs on maize in Porto Rico is doubtful. So far no
trace of it has been found, nor have maize plants growing close to

diseased sugar-cane been infected.

The gumming disease of sugar-cane has spread very rapidly and
is a menace to the sugar industry in Porto Rico. A detailed study
of the relative susceptibility of different cane varieties has been
undertaken. So far the variety Otaheite has been found most
susceptible. The author states that the bacterium which causes the
disease grows slowly or not at all on the more acid media. Inocu-
lation tests showed that susceptible varieties such as Otaheite,
B. 376, and Rayada can easily be infected by applying a small
mass of bacteria to injured surfaces of growing leaves and tops of

cane stalks, that the mature portions of the cane stalks or their

roots do not ofi'er likely points of entry to the organism, and that
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the disease is not transmitted from plant to plant through the soil.

It is believed to be transmitted in the field by direct inoculation

with the cutting tools, or by insects or driving rain. Infected

ratoons having two or three small infected buds constitute dangerous

foci of infection, propagating the disease until the tops of full-

grown canes are reached. As the latter do not succumb as easily

as the younger shoots, they remain a standing menace to neighbour-

ing healthy fields.

White-root disease and black root-rot of coflfee [the latter caused

by Rosellinia sp.] were found on plantations having large and
crowded shade trees and a heavy and moist surface mulch. Under
these conditions Pellicularia is also frequent. Stilbdla leaf spot,

Ce'phalosporium sp., and Gercospora sp. are met with in a greater

or lesser degree on coffee plants in nearly all the districts named.
Root disease and leaf spot yield to some extent to rational soil

treatment, but Pellicularia requires spraying and thinning out for

its control.

Banana wilt was reported from many districts, and amongst
specimens received by the department were Fhyllosticta sacchari

on sugar-cane leaf and Phytophthora infestans on tomato. A Phy-
tophtJiora was isolated from the bud of a young coco-nut palm and
a Fusariiiiii was found constantly present in a root-disease of

gi-ape-fruit which has killed several trees in two groves in recent

years. This last disease is distinct from the citrus foot-rot, the

lesions occurring on the finer roots instead of near the base of the

trunk. A serious root disease of onions due to a Ftusarium was
reported, while Avocado roots were attacked by a species of

Dijdodiu.

KiLLIAN (K.). XJeber die Ursachen der Spezialisierung bei den
Askomyceten. I. Die Monilia cinerea der Eirschen. [Causes
of specialization in the Ascomycetes. I. Monilia cinerea of

Cherries.]— Cent ralbl. file Bakt., Ab. 2, liii, 22-24, pp. 560-

597, 1921.

The author chose Monilia cinerea of cherries for his experiments
because of the ease with which it can be cultivated on artificial

nutrient media, and also because it is to be found in almost pure
culture on the fruit. Besides, there are two distinct forms of this

fungus, namely, that of sweet cherries which brings about chiefly

the rotting of the fruit and appears therefore to be of a some-
what saprophytic nature, and that of sour cherries which is found
as a parasite on the flowers, whence it passes over on to the twigs,

although it can also cause the mummification of the fruit in the

same way as the other form. Cultivated on different nutrient

media, both forms show constant and characteristic differences in

the growth and disposition of their mycelium, the Monilia of

sweet cherries showing its saprophytic tendencies by being less

discriminating than the other form in the choice of its food, while

the latter perished readily in media not adapted to it. By adding
different organic and inorganic salts and acids to the cultures the

author sought to bring about a unification of both types of the

fungus. He found the Monilia of sweet cherries much more
amenable to modification than the other. He succeeded, by the
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admixture of 3 per cent, of malic acid to a culture on potato-agar,

in causing the former to assume all the characteristics of the latter.

These characteristics, however, do not seem to become hereditary,

as after a few generations, or even in some cases in the next

generation, the fungus resumes its specific characteristics when
returned to normal conditions. On the other hand, the presetice of

different organic acids in the nutrient media remained without any
appreciable effect on the Monilia of sour cherries, which proved to

be a very constant type. In one case only, out of a large number
of experiments, did the author observe a few cultures of this form
(in KNO3 0-5 per cent., MgSO^ and KgHPO^ 0-2 per cent,, dextrose

2 per cent.) come very near in structure and development to that

of sweet cherries.

From these experiments the author comes to the conclusion that

the Monilia of sweet cherries is a modified form of that of sour
cherries, which progressively adapted itself to new conditions of
food as the sour cherry tree was gradually being cultivated into

the sweet fruit variety, and that the specialization of fungi depends
largely on the chemical nature of the substratum on which they
live. He seeks confirmation of his hypothesis first in his observa-
tion of the fact that the Monilia of sweet cherries, if forced to

grow on a twig of some sour cherry species, assumes all the
characters of the other form and maintains these characters if then
transplanted on to sweet fruit-bearing kinds [thus differing from
the modifications produced in culture on artificial media described
above], and secondly, in the observations of Wormald (1920) on
Monilia ciuerea, Miss A. Hanicke (1916) on Penicillium and
Aspergillus, and especially of Anderson (1912) on Endotlda 'para-

sitica of chestnuts, the latter showing a great analogy with the
results obtained by himself. There is an extensive bibliography
attached, and the cultural characters of the two strains dealt with
are illustrated.

Arxaud (G.). Snr les afS.nites des Erysiphees et des Farodio-
I

psid^es. [On the affinities of the Erysipheae and Parodio-

I

psideae.]

—

Comptes Retidus Acad, des Sciences, clxxiii, 25,

! pp. 1394-1396, 1921.

The author considers that the Parodiopsideae and the Erysipheae
form two parallel groups of the same famil}^ of the Parodiellinaceae
(cf. Arnaud, ' Les Ast^rin^es. II. fitudes sur les champignons para-
sites,' Ann. des ^piphyties, vii, 1921). The Erysipheae have
usually no internal mycelium except their epidermal haustoria,
while in the Parodiopsideae there is usually an abundant internal
growth.

Perisporina ti^ncata (Stev.) Am. (PerispoHum truncatum
Stev.) is therefore of interest as showing this parallel development
carried to the extent that the internal mycelium is reduced to the
same degree as in Phyllactinia corylea (Pers.) Karsten amongst
the Erysipheae. Its external mycelium produces short branches
Resembling stigmopodia which, when they pass over a stoma, may
]orm a swelling completely covering both stomatic cells. The
ungus then sends through the ostiole a simple, unicellular (rarely
leptate) hypha which passes through the intercellular spaces directly
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towards a cell in the neighbourhood of a vein, where its extremity-

expands into a bilobed swelling—a kind of appressoriuni—from

which a haustorium is sent into the cell. The haustorium is ovoid,

never spiral. In very rare instances two threads may penetrate

through the same stoma, but each of them bears only a single

haustorium. There are other minor resemblances to the Erysipheae,

and the fungus is liable to be parasitized by Cicinnobella paro-

diellicola P. Henn.

DoiDGE (Ethel M.). South African Ferisporiaceae, VI. The
haustoria of the genera Meliola and Irene.—Trans. Roy. Soc.

S. Africa, ix, 2, pp. 117-127, 7 figs., 1921.

In corroboration of the work of Maire, the author finds thkt Meliola

and Irene are true parasites. All the species examined send

haustoria into the cells of the host. The penetrating filament is

exceedingly fine, but stains well with cotton blue or methyl blue,

Sudan III being used as a contrasting cuticular stain and the two
stains being combined in lactic acid. The haustoria may develop

in the epidermal cells or in palisade or other outermost chlorophyll-

containing cells of the mesophyll, and they sometimes pass through

one or more sclerenchyma fibres to reach the latter. They are

spherical, usually small, thin-walled vesicles not greatly differing

in the difierent species. The character of the penetrating filament

is, however, of diagnostic value, and is apparently constant in

a given species. The haustoria cause a considerable disorganiza-

tion of the cells into which they penetrate, and their prejudicial

effect may sometimes be seen in the discoloration of the leaf around

the infected area ; for instance, in Schinus purple spots radiate from

the point covered by the Meliola mycelium, and no other cause has

been found for the discoloration. It is not uncommon in South
Africa to find the leaves of young seedling trees so covered with

the dark mycelium that their normal colour can only be seen when
just unfolded.

Similar haustoria were found to occur in Baladyiui velutina

and Dimeriuin psUostomatis.

Tanaea (T.). New Japanese fungi. Notes and translations. Z.—
Mycologia, xiii, 6, pp. 323-328, 1921.

Descriptions of a number of new species named by K. Hara in

Chagydkai (Tea Journal) in 1918-1919 are translated from the

Japanese, and notes are given. All are from tea (Thea sinensis) in

Japan. The fungi are: Hypoderinopsis theae, Stagonospora theae,

Leptosphaeria hottai, Sillia theae, Ascochyta theae, Diatrype tlteae,

and Hendersonia theae. All are parasites except the Stagonospora
and Diatrype, and most have been illustrated by Hara, who has

been publishing a series of papers in Chagydkai on diseases of the

tea plant, in Japanese.

Fawcett (G. L.). Notas preliminares sobre una enfermedad del

tabaco. [A preliminary note on a Tobacco disease.]

—

Rev.

Indust. y Agric. de Tucuman, xii, 1-2, pp. 5-17, 14 figs., 1921.

The most destructive disease of tobacco plants, apart from insect

troubles, occurring in the Tucuman province (Argentina), is popu-
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larly known as ' corcova ' (warping or distortion). Its cause has so

far not been determined, but the author believes that he has elimi-

nated the possibility of' fungous origin, nor has evidence been
forthcoming pointing to insect intervention.

The most characteristic symptom is the formation of dark lines

on one or both sides of the veins of the leaf, in appearance like the

tunnellings of small grubs, but differing from these in that they
are more numerous and shorter, being only from 1 to 3 nnn. long.

Later, the lines situated near the principal veins may unite and
form longer markings, or definite spots. On the largest leaves

secondary lines, a few mm. distant from the main veins, are some-
times found, the intervening leaf-tissue turning a light or yellowish

colour. Affected leaves end by turning yellow and withering.

During cool or dry weather the spread of the affection is arrested,

the dark lines take on a light colour, and the leaves show no
further signs of ill health. On the stems of diseased plants stripes

of various forms are frequently found. They generally run longi-

tudinally, measuring 2 to 10 cm. by 1 to 6 mm., and sometimes are

at first double. Less frequently small spots or short, bent, or

circular stripes are formed, resembling, as in the case of the leaf,

the effects of insect attack. The spots, originally yellow, subse-

quently grow larger, become sunken, and turn black.

Markings in every respect analogous with the black lines on the
stem appear also on the principal vein of the leaf. The pith is

sometimes affected, the tissues turning black and contracting, and
small cavities being formed at regular intervals. Finally it dries

up, leaving the stem hollow.

Infection is never uniform. While the healthy parts of the
plant continue their growth, that of the diseased portions is arrested,

with the result that the upper part of the stem droops and the
young leaves are distorted.

The disease attacks plants in all stages of development, from
seedlings to fully mature plants, and is favoured by high tempera-

I ture and abundant moisture. The losses due to it are important in

I

some seasons, almost total failure of the crop having been reported

[

from some plantations.

Wilt caused by Bacillus solanacearum Smith has superficially

a similar effect, but the slow onset, the absence of any gummy
secretion in the vessels, the fact that the leaf veins do not turn
black, the scarcity of bacteria in the vascular tissues, and the dry
rot instead of a semi-fluid decay of the pith, serve to distinguish
the present disease. It has been impossible to reproduce the
disease by inoculating with bacteria isolated from diseased plants,
or with infusions made from affected leaves (as can be done in the
case of tobacco mosaic). Moreover, bacterial infection is almost
constantly absent in the first stages of the disease, and the more
abundant presence of bacteria in the later stages is probably due to

» secondary infection. But the possibility of a bacterial origin is not
'lelinitely excluded.

Of the control measures tried, neither spraying with Bordeaux
mixture or lime sulphur, nor manuring with nitrate of sodium and
bone meal, have had the slightest beneficial effect. Pulling up and
removing all attacked plants also produced no effect, the disease
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spreading ju.st as freely as where no measures were taken. The
only means of control that can be suggested at present is the

planting of resistant varieties. Of the varieties under cultivation

in the province (Habano, Habano de vuelta abajo, Florida Cuban,

Habano de Connecticut, Criollo, Florida, Sumatra, Orinoco, Little

Orinoco, Zimmer, Yellow Pryor, Pennsylvania Broadleaf, and

Turco) only Turco and Criollo have shown a certain resistance.

Of the hybrids tried, a cross between Turco and Criollo has given

satisfactory results on a small scale. More extensive trials are

projected. Other crosses between common tobacco and the wild

species Xicotw.ua longijiora Cav. and N. sylvestris Speg. & Comes
resulted in sterile hybrids. N. sylvestris, when cultivated, is very

subject to ' corcova ', and X longijiora is not completely immune.

Smith (E. F.) e^ McKenney (R. E. B.). A dangerous Tobacco

disease appears in the United States.— U.S. Dept. of Agnc.
Circ. 174, 4 pp., 1921.

A severe outbreak of a mildew, due to a fungus provisionally

identified as Feromtspora kyoscyami de Bary, occurred in tobacco

seed-beds in Florida in March 1921. It spread rapidly, and in

a month had infected probably all the seed-beds in the cigar-

wrapper growing area of Florida and Georgia.

The parasite is stated to have done no damage to tobacco in

Europe, where it was first described on Hyuscyavius niger, but it

has been known for many years as a destructive parasite of seedling

tobacco in Australia, where it is called blue-mould. In the United

States it has been recorded on a wild tol»acco (Xicotiaua glauca)

in California, and specimens of what is apparently the same fungus

were received from seedling cultivated tobacco in 1906. The origin

of the present outbreak is obscure, several alternative possibilities

being discussed.

Immediately on the. appearance of this disease, the destruction

of the first few severely affected beds was recommended as well as

the spraying of other beds not yet, or only slightly, attacked, with

Bordeaux mixture. This is believed to have had a good effect.

It is further recommended that for the current year the shaded

fields in which the expensive wrapper leaf is grown should not be

planted unless seedlings known to be healthy are available. A
separate publication (Circular 176) has been issued giving these

recommendations in greater detail.

Cook (M. T.). Wilting caused by Walnut trees.—Phytopath., xi,

p. 346, 1921.

Potato and tomato plants within the area of the root system of

Juglcnu nigra were frequently found wilted. Investigation showed

that the walnut trees were the cause, the areas in which wilting

occurred corresponding with the distribution of the root system.

Other crops were not found wilted, nor did other trees cause a

wilting of crop or wild plants. No explanation of this phenomenon

is offered.
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Johnson, (J.). Fusarituii-wilt of Tobacco.—Jawrn. Agric. Res., xx,

7, pp. 515-535, 5 pi., 1 fig., 1921.

The author observed a typical wilt disease of tobacco in Maryland
in 1916. A similar disease occurred in Ohio in 1919, and it is

possible that it will be found elsewhere as it is liable to be confused
with the ' Granville ' tobacco wilt caused by Bacillus solanaceariim.

The tobacco wilts associated with Fusariurii recorded from the

Cape of Good Hope and Ceylon, and the tobacco disease attributed

to Fiisarium tabacivorum Delacroix in France are regarded as

doubtful m origin.

The present disease is characterized by a yellowing and wilting
of the leaves of the plant, usually followed by death. The fibro-

vascular system is turned brown or black. Under field conditions

the attack ma}^ appear at any stage in the growth of the plants,

but it is probable that it usually begins when they are young and
remains latent unless conditions are favourable for further develop-
ment. In contrast to the ' Granville ' wilt the vascular lesions are
distinctly dry. There is no rotting of the living parenchyma, the
parasite being a typical vascular one. Death is beheved to result

not so much from clogging of the vessels as from toxic substances
formed by the parasite or formed by the action of the parasite on
the host.

A Fusariurii, closely related to F. oocyspor^im (Schlect.) Wr. and
regarded as a variety (var. nicotlaiuie John. n. var.) of this species,

was regularly present in the affected tissues, and was readily iso-

lated. Infection was secured with pure cultures through the soil,

and was greatly enhanced by wounding below the surface of the
soil. Wounds in the stalk above ground do not seem to permit
successful infection. A relatively high soil temperature (28° to
31° C.) was found to favour infection, but there is a wide range of
temperature through which the disease can occur. An acid soil

was also found to favour the disease. High soil moisture is not
regarded as assisting infection, and the Maryland attack was on
high, sandy land.

The susceptibility of the varieties of tobacco tested differs con-
L
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siclerabl}'. None tried was absolutely immune, but Connecticut
Havana, Cuban, and Sumatra showed 98 per cent, resistance, while
Pennsylvania Broadleat' and Wisconsin binder selection H 12074
were nearl^^ as good. The least resistant was the ordinary White
Burley amongst the N. tabacwm varieties, though iV", glauca was
still more susceptible. A strain of White Burley that had been
selected for resistance to Thielavia hasivola was also found to be

markedly resistant to the wilt, and this indicates that, should the

disease become severe, selection amongst the susceptible commercial
varieties may be entirely feasible.

The morphology and cultural characters of the organism are

described in detail. Infection has been secured with two strains

of F. oxys}x>rum from potato on tobacco, but attempts to infect

potatoes with the fungus from tobacco failed. The latter retained

its virulence on its proper host unimpaired after four years in

culture.

Smith (E. F.) & McKenney (R. E. B.). The present status of the
Tolsacco blue-mold (Peronospora) in the Georgia-Florida

district.— ?7./S'. Bept. of Agric. Circ. 181, 2 pp., 1921.

The statement that the Georgia-Florida industry has been
destroyed by blue-mould disease [see this Review, i, 9, p. 320]
is without foundation. The infection in the seed-beds was very

severe, but growing conditions were favourable to the development
of the crop and adverse to the spread of the disease. The attacks

were therefore substantially confined to the lower leaves, and are

estimated not to exceed 5 per cent, of the crop in the infected areas,

i. e. an average of about one leaf per plant. The hot dry period

during the first ten days of May appears to have been instrumental

in checking further development of the disease.

Equally baseless are the statements to the effect that the disease

will spread on tobacco in storage, and that even leaves maturing
without visible infection are unsuitable for use. The infection

does not spread on harvested and cured tobacco, and clean leaves

are in all respects adapted for wrapping purposes.

The use of the term ' mould ' in connexion with this fungus is

somewhat misleading unless properly qualified, PeronosjMva having
nothing in common either with the ordinary green or white mildew
of damp weather or with the white mould of cigar tobacco.

The disease has not appeared in Connecticut, North Carolina,

southern Alabama, or the Madison . or Dade City districts of

Florida.

BUEGER (O. F.) & Parham (H.C). Peronospora disease of Tobacco.

—

Quart. Bull. State Plant Board Florida, v, 4, pp. 163-167, 1 fig.,

1921.

The authors are not incHned to believe that this [see preceding

abstract and this Review, i, 9, p, 320] is a recently introduced

disease, its simultaneous appearance under the favourable weather
conditions of the spring of 1921. in every seed-bed in Gadsden
County, even those that were isolated and not exposed to outside

infection, suggesting that it must have been present throughout in

previous years. Tobacco grown under ' combination shade ' made
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of slats and cheese cloth was the most severely attacked, then that
grown under slats only, while there was little in the sun-grown
crop, and artificial infections failed once the weather became hot.

Of late years more shade-grown tobacco is planted, and sowing is

done earlier while the weather is still cool. These conditions are
believed to be largely responsible for the present outbreak. ' The
disease was so completely checked by the hot weather in May and
June that the damage is only estimated at about 1 per cent, of the
season's crop. It is believed that the disease may be controlled by
spraying the seed-beds with 2-2-50 Bordeaux mixture.

PfilTCHARD (F. J.) & Porte (\V. S.). BSect of fertilizers and lime
on control of Tomato leaf spot (Septoria lycopersici).—Phyto-
path., xi, 11, pp. 433-441, 16 figs., 1921.

After an introductory review dealing with current interpre-

tations of fertilizer effects on disease resistance, a series of experi-

ments to test the behaviour of the tomato leaf spot fungus (Septoria

lycopersici) with different substances is described. The plants, of

which there were twenty-five in each group, were grown in pots or
glass jars in fertile, friable loam soil. Sodium nitrate (15-65

per cent. N), potassium sulphate (48 per cent. K^O), acid phosphate
(16 per cent, available P205),and lime were used in varying quantities

with and without other fertihzer ingredients. Copper sulphate was
also used in two sets of oxperiments. The plants were inoculated

with Septoria lycopersici, kept in a moist chamber for 48 to

60 hours, and then transferred to greenhouse benches. The initial

infections were counted the eleventh day after inoculation. The
records included measurement of average leaf area on the plants,

number of infections per plant, and number of infections per unit
area of leaf surface. The treated plants received the nitrate,

phosphate, or potash at the rates of 50, 150, 300, and 500 parts per
million parts of soil, lime at 200, 400, and 1,000, and copper sulphate
at 5, 10, and 40 parts per million parts of soil. The controls received
either no fertilizer or uniform quantities of certain fertilizers which
were also used for the treated plants.

Nitrate increased both the leaf area and the number of infections

per plant, the former by 77 per cent, and the latter by 55 per cent.

There was a reduction of 13 per cent, in the number of infections

per square inch of leaf surface.

Acid phosphate increased the leaf area and number of infections

per plant in three sets of experiments and decreased them in
another. The average increase in these experiments was 14 per
cent, for the leaf area and 50 per cent, for the number of infections
per plant, while there was an increase of 32 per cent, in the number
of infections per square inch of the leaf surface.

Lime reduced the leaf area by 2 per cent, and the number of
infections per plant by 8 per cent, gi\'ing also a reduction of
7 per cent, in the number of infections per square inch of the leaf
surface.

Potash gave conflicting results in two separate experiments. In
the first there was a reduction of 19 per cent, in the leaf area, of
46 per cent, in the number of infections per plant, and of 33 per
cent, in the number of infections per square inch of leaf surface.
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In the second there was an increase of 6 per cent, in the leaf area,

77 per cent, in the number of infectious per plant, and 68 per cent,

in the number of infections per square inch of leaf surface.

Copper sulphate reduced the leaf area by 20 per cent , and the

number of infections by 17 per cent., but the number of infections

per square inch of leaf surface was increased by 4 per cent.

The results of the experiments indicate that the fertilizers only

indirectly iutluenced the susceptibility to leaf spot through their

etfects on growth or the internal conditions accompanying develop-

ment. This was true also of the different ratios and quantities

used. The enlargement of the leaf area was coiTelated with an
increase in the number of infections per unit area of the leaf

surface. Favourable conditions for growth therefore increased

susceptibility, while unfavourable conditions decreased it. Owing
to the ideal conditions for infection, the percentage of disease was
much higher than would normally be the case.

Truog and Meacham (»S'oi!7 Science, ^^i, 1919) found that high

acidity (hydrogen-ion concentration) of the cell sap often restricts

the growth of plants, while the latter is promoted by a lower ,

acidity, and it might, therefore, be assumed that the relationship

between growth and infection really corresponds to that between
acidity and resistance. Haas (Bot. Gciz., Ixiii, 1917), however, has

shown that the total undissociated and dissociated acidity of plant

cells is usually much greater than the dissociated acidity (hydrogen-

ion concentration). It would seem, then, that the neutralization of

acid in the cell by lime or other substances would have very little

eifect on the hydrogen-ion concentration since immediate dissocia-

tion would follow precipitation of the free acid. If, however, the

dissociation of acids in plant cells is not so rapid a process as is

assumed, hydrogen-ion concentration may have an important

bearing on susceptibility to disease. Though probably not the

plant's sole means of defence against parasites, it may be com-
parable to the serum of the blood in preventing animal disease.

Fertilizers apparently affect the susceptibility of plants to disease

in the same general direction as they affect growth and they may,
therefore, be used in such a way as to avoid conditions favourable

for excessive infection, but they do not seem to provide a sufficient

means for the control of tomato leaf spot.

JiVANNA Rao (P. S.). The pHysiological anatomy of the spiked

leaf in Sandal (Santalum album L.).—hulian Forester, xlvii,

9, pp. 351-360, 2 pi., 1921.

In a previous article (' The cause of spike in Sandal '. ihicL, xlvi,

9, pp. 469^87, 1920) the writer expressed the view that spike is

due to an insufficient supply of water to the plant owing to rela-

tions with unfavom'al)le hosts. The present investigation is confined

to the starch content of the leaf of sandal, as the accumulation of

starch constitutes the most essential feature of spike. The distri-

bution of starch in the mesophyll was carefully studied, attention

also being paid to the enlargement of cells and their number in a
definite area. Sections were taken in the same way from (1) the

leaves of a normal plant, (2) leaves in an advanced stage of spike,
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and (3) leaves of an apparently normal plant which suffered from
drought owing to the removal or absence of hosts.

The internal structure of the spiked leaf reveals an interesting

condition. The six to seven lines of mesophyll are packed so

closely as to leave no air cavities towards the lower surface. In

the young leaves the cells forming the- sheath round the vascular

bundles or their ultimate tracheidal ramifications are the first to be
filled with starch. In older leaves this precipitation of starch is

noticeable in the central cells throughout the cross-section of the

leaf, and after extending to the lower mesophyll cells it is finally

observed in the layer of cells beneath the upper epidermis. In the

later stages the cells of the lower epidermis also become filled

with starch.

From the examination of a large number of cases the following

conclusions were drawn : (a) In the earlier stages of spike little or

no starch is present in the younger leaves
;

{b) starch is present in

all the leaves of the spike in the older stages
;

(c) starch disappears

when the disease is so advanced that the plant is in a dying con-

dition
;

{d} leaves from an absolutely unspiked plant sometimes
contain a large suppl}^ of starch

; (e) in all cases there is a pro-

gressive increase in the quantity of starch from the youngest to

the oldest leaves remaining on the twig.

There is a low ash-content in spiked as compared with normal
leaves. In its physiological anatomy the changes in the spiked

tree are such as would be due to a reduced water-supply. The
maximum deposit of starch in spiked leaves is round the vascular

bundles, but it gradually extends to the periphery until the whole
leaf is crammed. This centrifugal increase of starch agrrees with
the view that the sugar concentration in leaves is generally highest

in the palisade layer, producing the maximum osmotic pressure at

this point, a downward gradient being apparent from the epidermis
to the vascular bundles.

In the spiked twigs of sandal the medullary cells are among
the first to form starch, the vascular sheaths next, and the palisade

cells last. Measuremerrts of the leaf-cells fi'om cross-sections of

normal and spiked leaves in the later stages reveal no appreciable

difierence in size, but their di\asion is retarded owing to lack of full

turgidity. The cause of spike must therefore be traced to those

factors which limit the turgidity of the cells and thereby check
their powers of growth.

Continuous and rapid growth is one of the striking characteristics

of spiked twigs. Owing to the condensation of starch, the older

leaves soon lose their maximum osmotic pressure, and turgidity,

which is so intimately connected with growth, becomes greatest at

the topmost point of the shoot. The scanty available water-supply
is directed to the younger leaves until these repeat the process. It

is interesting to note the tenacity of the plant under these con-
ditions. Evenwhen the trunk and branches are completely desiccated,

the twigs continue to bear tufts of the smallest pigmented leaves,

which die and fall off very quickly. An examination of these leaves

showed that the cells were in a plasmolysed condition, there being
only a few starch gi-ains in the bundle sheatlis. Evidently these
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minute leaves receive an extremely low amount of moisture from
the soil through the trunk and desiccated branches.

"While agreeing in the main with the ' unbalanced circulation of

sap ' theory advanced by Hole {ibid., xliii), the writer maintains

that the difficulty of obtaining an adequate water-supply referred

to above constitutes the primary cause of spike.

Petrak (F.). Mykologische Notizen, ii, 42. Uber Septoria apii

Chester. [Mycological Notes, ii, 42. Notes on Septoina apii

Chester.]—^ Jin. Myc, xix, 1-2, pp. 31-32, 1921.

Septoria apii occurs in various forms, which differ greatly in the

leaf spots they produce. The first—verj^ rare—form is distinguished

by having somewhat large, irregularly roundish, yellow-ochre or

light brown spots, up to 5 mm. in diameter, with a raised circum-

ference, the surrounding area being scarcely darker ; these spots

occur at considerable intervals from each other or even singly ; they
are either wholly sterile or else have a few pycnidia in the centre.

Another form produces small, light yellow-ochre to brownish spots,

1 to 3 mm. in diameter, spread somewhat densely over the whole
leaf surface and often so close together that they coalesce ; they
have raised edges and are either totally sterile or bear a few
pycnidia on the upper or lower surface. In the third type the

formation of true spots is absent, and the pycnidia appear on both
surfaces of the leaf, at first in small, somewhat dense conglomera-
tions which later spread gradually until the pycnidia seem to cover

both surfaces of the leaf with their black dots, causing it to wither

and dry up rapidly. This form also occurs on the leaf-stalks and
stems of the host plant.

During the summer of 1920 the author grew in the open three

varieties of knob-celery (celeiriac), namely ' Erfurter friihester

Markt', 'Riesen-Alabaster', and ' Prager Riesen'. The two last

named were attacked by the Septoria directly after transplanting,

and were so retarded in their development that by the autumn the

resulting knobs hardly exceeded the size of a walnut. 'Erfurter

friihester Markt ', which was grown in the same bed as the other

two, showed only a slight attack on a few leaves up to the middle

of August, and it was not until the end of the month that infection

became severe. Little damage was done at this late stage, and the

harvest was excellent. The variety ' Prager Riesen ' was attacked

by the third form of the disease described above ;
' Riesen-Alabaster

'

suffered in its early stages from the first, later from the second
form ; and ' Erfurter friihester Markt ' was susceptible to the third

form almost exclusively.

As preventive measures the author recommends that celery

should be planted in beds which have been heavily manured in the

previous season', and that a few weeks after transplanting sulphate

of ammonia should be spread on the soil, an operation which can
be repeated with advantage one month or six weeks later. It is

also important to keep the beds watered during dry -weather, as

otherwise the fungus is liable to get the upper hand.

The author's attempts to inoculate parsley with S. apii failed.
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Jones (L. R.) & DoolITTLE (S, P.). Angxdar leaf-spot of Cucumber.
—PhytojxdL, xi, 7, p. 297, 1921.

Cucumber seed was planted at Ellison Bay, Wisconsin, in soil

which, so far as known, had never before grown cucumbers. The
seed used was from plants showing both mosaic and angular leaf

spot {Baderiui.i lachryinans). No mosaic developed in the pro-

geny, but angular leaf spot appeared on two plants in one hill, and
spread over the half-acre held, the subsequent infection of the

young fruit proving very serious. This supplem>^ats the previous
observations of Carsner and of Gilbei-t and Gardner in showing
that angular leaf spot can overwinter on the seed and is very
destructive to the young fruit.

Gardner (M. W.) &: Gilbert (W. W.). Field tests with Cucumber
angular leaf-spot and anthracnose.

—

Phytopath., xi, 7, p. 298.

1921.

Field tests indicated that seed treatment with HgClg (1-1,000 for

five minutes) is effective as a control for angular leaf spot [Bad.
lachi^jTYians), although it does not eliminate all the infection. This
treatment was also found to reduce anthracnose (Colletotrichwm
lagenarium) to a t7"ace. Bad. lachryinans survived twenty months
but not thirty-two months on the seed and did not appear to persist

over winter in the soil. The Golletotrichuin was found (as had
been previously noted) to persist one winter in the field, but not
twenty months, so that a two-year rotation should eliminate soil

infestation with this fungus.

DOOLITTLE (S. P.). Overwintering of the bacterial wilt of Cvlcut-

hits.- Phytopath., xi, 7, p. 2&9, 1921.

Previous evidence by Rand and his colleagues that the beetle

Diahrotica vittata is concerned in the overwintering of wilt caused
by Bacillus tracheiphilus is supplemented by the author's findings.

These beetles were collected in the field in 1917 and 1919 before

cultivated cucurbits had appeared, and placed on healthy cucumbers
in the greenhouse. Several of the plants thus treated developed
wilt and were the only ones to get this disease in the greenhouse
during the past four years. Although the beetle feeds in early

spring on Micrampelis lobata and Sicyos angulatus, these plants

were never found showing wilt. No evidence was secured indi-

cating that Diahrotica is 2oncerned in mosaic overwintering, though
Micrampelis is known to be an agency in carrying the cucurbit

mosaic through the winter.

Palm (B. T.). Aanteekeningen over slijmziekte in Arachis hypo-
gaea. [Observations on the slime disease of Arachis hypo-

gaea.]—Meded. Inst, voor Plantenziekfen, 52, 41 pp., 2 figs.,

1922. [English summary.]

The slime di-sease or bacterial wilt of ground-nut (Arachis

hypogaea), caused by Bacillus solanacearum, was first observed in

the Dutch East Indies in 1905, and is now known to occur in many
districts of Java, Sumatra, and other islands, causing an estimated

annual loss of at least 25 per cent, of the crop. In severe attacks
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the plant dries up so quickly that the leaves may remain green,

but slight early infections involving only a part of the plant are

sometimes overcome, the host recovering completely. The root

system of ati'ected plants shows a number of dead roots, those

first attacked being dark in colour, while those further from the

centre of infection are brown. Some of the nuts remain small, the

shell often being brown-veined in consequence of the presence of

bacteria in the vascular system. The characteristic bacterial slime

that exudes from the vessels of the cut stem and roots is fii'st

readily detected in the later stages of the disease.

The appearance of the plant is not an index to the number of

bacteria present. Healthy-looking parts are frequently filled with
bacteria, without even any discoloration of the atiected vessels, and
it is from these regions of the plant that the organism may most
easily be isolated. The shell of well-developed fruits often contains

bacteria, which penetrate also into the funiculus and even into the

seed-coat, but they have never been found in the embryo.
The cultural characters of the orga,nism are described. Gelatine

is liquefied very slowly. On boiled potato a very characteristic

colour change occurs, the cultm'e gradually taking a deep grey to

jet black colour. The change of colour appeai-s after five to fifteen

days at a temperature of .^o" to 30° C. The diflerent strains vary
somewhat in their cultural characters ; two, for instance, showed
no growth when nitrogen was given as nitrate of potassium and
carbon as laevulose, while another did.

Inoculations were carried out on the roots of pot plants of

ground-nut, tomato, and tobacco. Typical disease symptoms de-

veloped in all cases, the controls remaining healthy. A number
of new host-plants of BaciUiis solanaceco^ni in the Dutch East
Indies have been discovered, viz. Chenopodium cimbrosioides. Beta
vulgaris, Talinum racemosuvl, Runiex ahyssiuicus, Galphiaia
gracilis, Hibit^cv^ sabdariffa, LiimmiLsitatissimuTn, Daucus carota,

Fetroselinum sativum, Barleria liipidina. Coreopsis speciosus,

Eleutheranthera n.i.deralis, Helianthiis annuus, Senecio soncki-

folius, Tagetes signatus, Verbesina alata, and Zinnia elegans.

The disease appears to be favoured by humidity of the soil and
is reported to be more prevalent on heavy clay. The planting of

Arachis for several j-ears in succession on the same land also

increases the incidence of the disease. The whole question of the

influence of the soil in relation to this disease is by no means clear.

There is some prospect of improvement through selection, de Jong's
experiments on these lines having already given satisfactory results.

As the shells of nuts from diseased plants sometimes contain large

quantities of bacteria they should be burnt after planting, not left

heaped on the fields as is the custom. Where possible only seed

from healthy plants .should be planted.

Gabel (W.). TJeber die Verwendung von Quecksilbersalzen znr

Saatgutbeize. [On the use of salts of mercury for the dis-

infection of seed.]

—

Zeitschr. fur angew. Chemie, xxxiv,

pp. 587-588, 1921.

Inorganic salts of mercury have been employed for the dis-

infection of seed in Germany .since 1906, when they were intro-
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dticed by Hiltner. The use of organic salts of mercury Is of more
recent date, the first mention of it occurring in 1913. The simplest

organic mercury compound is cj'anide of mercurj-, which is said to

he completely eriective in preventing stripe disease of barley when
used as a steep for the grain. ^lercury ciilorophenol, introduced

by Remy for the steeping of cereals attacked by Fasariuvi, is the

chief component of ' Uspulun '. Another organic salt of mercury
is mercury cresol sodium cyanide, wiiich is the chief ingredient of

the new fungicide ' Germisan '. A third proprietary seed dis-

infectant containing mercury is known as ' Fusafine ', which
consists mainly of corrosive sublimate in association with common
salt, sodium sulphate, and an azo colouring substance. " ' Fusafine

'

contains about 20 per cent, of sublimate.

Sharples (A.). Treatment of mouldy rot disease by application

of 'Agrisol'.—Agric. Bull. Fed. Malay States, ix, 3, pp. 184-

191, 1921.

Field tests made with the proprietary fungicide ' Agrisol '

—

a coal-tar product—showed that under local conditions and used
in the form of a 20 per cent, solution, at twelve-day intervals, it

is a reliable preparation for the control of mouldy rot {Sphaeronenut
sp.) of Hevea. The conditions in some of the experiments were
such as to test the fungicide very severely, previous treatment by
the methods ordinarily used having failed, and the author believes

that it would be equally successful under any conditions likely to

occur on plantations run on progressive lines, though this point
will require to be tested further by experiments in difiPerent

localities. In lightly infected areas one appKcation is seldom
sufficient, two usually clear up the diseased bark, but in difficult

cases three paintings are often necessary. In badly infected areas
the treatment should be continued until the final eradication of the
disease. Strict supervision is necessary, and a system of marking
treated trees, such as the addition of colouring matter to the solu-

tion, must be employed to aid this. The fungicide is easily miscible
with water, and strong solutions do not harm the tender cortical

tissues of the tapped surface. The only precaution required is to
stir the solution before applying, as some of the constituents have
a tendency to settle.

Gadd (C. H.). The efficacy of formaldehyde vapour as a dis-

infectant of Tea seed.—Bept. of Agric. Ceylon, Bull. 51, 8 pp.,
1921.

In Ceylon the process of disinfection of tea seed imported from
India, with a view to preventing the introduction of blister blight
(Exobasidiuni vexans), is carried out by means of formaldehyde
vapour. The tea seeds are placed in trays with wire gauze bottoms,
which ax'e kept on racks in an air-tight compartment. Formalin
is then poured on to permanganate of potash ^ thus eSecting the
liberation and difi'usion of formaldehyde vapour. After forty-five

minutes the gas is allowed to escape and the seeds are removed.
Laboratory experiments to test the efficacy of this method of

disinfection were conducted as follows : A large enamelled box
with a capacity of 3^ cubic ft. was used as a fumigation chamber,

L 2
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the seeds and spores being placed in sterile Petri dishes on the

bottom of the box. Permanganate of potash (1 gm.) was placed in

a small ba:<in within the box, 2 c.c. of formalin being added imme-
diately before closing the lid. The spores of eight different fungi

were used, viz. Fenicillium glanciim, Aspergillus sp.. Mucor sp.,

Pestalozzia palmaruni, Botryodiplodia theobromae, Tricothecium
roseum, and two species of Fusariuni, one cultured from rice and
the other from tea seed. The spores of Exohasidlum vexans were
not tested, as the fungus is not known to occur in Ceylon, and it

was considered inadvisable to import it even for experimental
purposes. The following treatments were applied : (1) Dry Film.

Four drops of water containing fungus spores in suspension were
placed on the bottom of a sterile Petri dish with a sterile platinum
loop and dried before fumigatinof. (2) Wet Film. As in (1) but
fumigated before drying. (3) Masses of spores. Spores from
cultures were placed in clumps on the bottom of the sterile

dishes.

After fumigation sterile bean agar was poured into each dish.

Controls were made as in (1) and (2), but were not fumigated. It

was found that fumigation for forty-five minutes was sufficient to

kill the spores of all species used when these were exposed as thin

films. The masses of spores of ail species except Fusarium were
also killed. The latter developed even after two hours' fumigation.

Experiments were further undertaken to determine the effect

of the treatment on spores present on tea seed. Twenty seeds were
placed in a layer at the bottom of a sterile Petri dish and fumi-
gated for forty-five minutes. Each seed was then placed in a
sterile test-tube containing melted bean agar. Five other seeds

were used as controls. The latter developed fungi and bacteria

after the second day, while by the tenth day fungi had developed
in all the tubes, but they were considerably fewer in those that had
been disinfected than in the controls. In the treated tubes,

FusariuTTi spp. predominated, but Pestalozzia, Fenicillium, Asper-
gillus, and other fungi also occurred. The growth of the three

last-named forms can only be explained, in view of the earKer

experiments, by a failure of the gas to reach the spores, or by
insufficient duration of treatment, or insufficient intensity of the

gas concentration. In the treated tubes, growth began in many
cases in the region of the hilum, and it was concluded that the

spores on the surface of disinfected seeds had been killed, but not
those that might occur in the micropyle or within the seed. No
appreciable improvement in the results was obtained by increasing

the time of fumigation or by preliminary soaking. Further experi-

ments showed that spores do actually occur at times within the

seed coat, and these were naturally not destroyed by the gas
In experiments to test the effect of the treatment on the germina-
tion of tea seed, it was found that slightly more treated than un-
treated seeds had germinated at the end of six weeks.
'Seeds of other species were next tested, cucumber, pea, chilli

[Cap»icii/rii sp.], melon, onion, maize, cow-pea, rice, bandakkai

I

Hibiscus escalentus], and Lima bean seeds being used. Petri

dishes were employed instead of test-tubes. In all the controls

bacteria and fungi were apparent on the third day. On the seventh
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day there were no fungi in the dishes containing- treated seeds of

cucumber, pea, cMlli, melon, onion, and Lima bean ; they had,

however, developed from one seed of maize, one of cow-pea (damaj^ed

by weevil), three seeds of rice, and two of bandakkai. N eiy few
bacterial colonies were present in the treated dish^^s. Formaldehyde
vapour is an excellent disinfectant of peas, beans, &c., but less

efficacious with cereals and tea, owing to its inability to penetrate

the glumes and seed coat respectively.

Previous experiments have shown that when tea seeds are ex-

posed in four layers to the gas, it fails to penetrate to the middle
layers in sufficient concentration to kill the iungus spores on the

seed coats. An inspection of the disinfection process at the Govern-
ment fumigatorium at Colombo showed that the formaldehyde
vapour in some cases even failed to penetrate to the bottom of the

seed in the top layer, while the lower layers were quite unaffected

by it. This is no doubt due to some extent to the presence of

powdered charcoal, used for packing, in the interstices between the

seeds.

This method of disinfection must therefore be pronounced eco-

nomically unsound. The results are not commensurate with the

expenditure of labour and material, and there is no adequate safe-

guard against the introduction of fungous pests with the tea seed.

P£TCH (T.). Seport of the Botanist and Mycologist for the 3rd
quartet* 1921.—Trap. Agric, Ivii, 5, pp. 318-319, 1921.

Several cases of the leaf disease of tea caused by Cercosiwrella

tkeae were recorded during the rains. In practically all cases this

leaf disease begins on acacia and then spreads to the tea by means
of wind-borne spores. Acacia decurrens, A. dealhata, and A.
nidanoxyloti are all liable to this disease. There are several cases

on record in which it has occurred in firewood reserves on Acacia
decurrens and spread from that plant to interplanted Eucalyptus
rofnista (red gum), E. diversicolor (Karri), &c.

New diseases recorded during the quarter include black rot

(Corticiuni theae Bern.) on coca [Einjthroxylon coca). Root diseases

of cacao and ' bunchy top ' disease of plantains are under investi-

gation.

On a rubber estate an orchid, Deiulrobium macarthiae, was
attacked by Phytophthora faberi at the same time as the pod
disease, caused by the same fungus, was prevalent on Hevea.

South (F. W.). "Work of the inspection staff, July-September,
1921.—^<7r/c. BuU. Feci. Malay /States, ix, 3, pp^ 200-203,
1921.

Diseases of Rubbeb.—Pink disease {Corticiuni sahnonicolor)

was for the most part under effective control during the quarter,

the drier weather prevalent acting as a check. Two isolated cases

were found at Chaban, this being the first authentic record from
Malacca. Mouldy rot [Spha^ronema sp.) is still spreading and has
appeared on an estate in Malacca. In Negri Sembilan a long spell

of dry weather much reduced the severity of the disease in all

•hstricts except on holdings where the undergrowth was thick. In
Temerloh district in Pahans: the attack was severe in a small area
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owiied by Chinese. In Johore a few cases were found in " the

Johore Bahru district, but prompt measures resulted in checking

the spread. In this State by far the most important outbreak is

the recent one near Muar. This district is low-lying and damp,
and the trees are closely planted, with a remarkable amount of

undergrowth. A large majority have become infected with mouldy
rot. The amount of infection is gradually being reduced, but the

eradication of the disease is not even in view. Attention is being

paid to clearing the undergrowth and to painting affected trees, but

unless the former is attended to, the latter is of little use. Black
stripe [Phytophtkora] appeared again in .Jelebu district, Negri

Sembilan, in spite of the dry Aveather. Patch canker [Pkyto-

phthora] is reported to have attacked a few trees on an estate in

Malacca. The trees were cut out and burnt.

Coco-XUT Pests and Diseases. A serious attack of the moth
JSrachartona catoxantha in Province Wellesley is decreasing in

severity mainly owing to parasitation by the fungus \_Bot)^tis

jiecans Massee] which commonly attacks the caterpillars. Very
few moths appeared at the last emergence. Leaves with infected

caterpillars were tied to infected trees elsewhere with a view to

disseminating the fungus.

A[shby] (S. F.). a fungous decay of Nutmegs in Grenada.—Agric.

A'e^'i [Barbados], xxi, 519, p. 93, 1922.

A species of Fhomopsis, apparent!}'- not previously described on
this host, has been isolated from light, internally decayed nutmeg
[Myristica fragrans] seeds, which are always present in the cured

product and are removed by the graders before the seeds are bagged
for shipment. In pure culture a white gi'owth was formed, from
which, after some weeks, arose black pycnidia extruding yellowish

tendrils of PJiouia- and Phlyctaena-like [A- and B-] spores. The
fungus in question resembles P. citri Fawc, the cause of stem end
rot and melanose of citrus fruits in Florida, except that the spores

are smaller. Investigations into the losses caused by this fungus

and as to whether it attacks the fruit on the tree or after falling

are in progress.

LlESE (J.). Neue Beobachtungen tiber Cenangium abietis Pers.

[Xew observations on Ceiumgiurii abietis Pers.]

—

Zeitschr.

fur Forst- unci Jagchcesen, xliv, 4, pp. 227-229, 1 fig., 1922.

One-year old pines sent for examination from Pomerania were
found to be attacked by Brunchorstia destruens Eriks. (= Br. pini
AUesch.), tbe conidial stage of Genangmrn abietis Pers. The primary
needles below the terminal bud turned yellow and died, while the

apex gradually withered. ^Microscopic inspection revealed the

presence of a mycelium in the bud and the discoloured portion of

the cortex. Slightly above the dividing line between the diseased

and healthy part black pycnidia, 1 to 3 by 1 mm., protruded from

the cortex. The cavities of the pycnidia were filled with a large

number of slightly crescent-shaped, hyaline conidia, mostly quadri-

cellular, 30-40 by 3 ^.
The fungus is a factdtative parasite, attacking the buds only

under particular climatic conditions, such as alternations of humidity
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and drought. It has hitherto only been observed on pines above

live years of age.

Faull (J. H.). Some problems of forest pathology in Ontario.

Needle blight of White Pine.—Jrmrri. of Forestry, xx, 1,

pp. 67-70, 1922.

The forests of Ontario present a number of problems in pathology,

many of which are of fundamental importance in relation to fire,

productivity, stumpage values, and type succession. Pathological

work now in progress includes a tabulation of the timber diseases

of Ontario with respect to causal agents, host relationships, and
distribution, foundation studies on the butt rots, and the investiga-

tion of various problems in response to special demands.
Butt rots are the principal destructive agencies at work in the

Ontario forests, none of which is exempt. With increasing age the

trees become more susceptible, and the final deterioration causes a

serious loss in stumpage values. Butt rots are also responsible for

the windfalls and their resulting debris which litter the forest with
combustible material and increase the danger of fire. Butt rots are

fortunately almost entirely restricted to mature or suppressed

timber, young trees being immune.
One serious difficulty encountered in these investigations has been

the absence of information on the identity of causal organisms. For
instance, as far as the literature shows, no definite connexion has

been established between balsam rot and any specific causal agent.

Other problems requiring solution are the rate of progress of butt-

rot infestations and their relation to the age of the host species, to

the specific resistance of the host, and to en%dronmental factors.

Skilled and patient investigation, which will greatly simplify the

present and future administration of the forests, is also necessary in

such matters as soil characters, crowding, mixed stands, and climate.

Particular attention has been paid to the needle blight of the

white pine (PiniLs strobus) which is specially prevalent in the

northern Ontario stands. The first record of the disease dates

from 1905, when it was observed in the Timagami Forest Reserve.

The greater part of the subsequent researches were carried out in

this locality.

The most noticeable symptom of the blight consists in a yellowing

or reddening of the new needles shortly after their emergence from
the buds at or about midsummer. The discoloration continues pro-

gressively from the tips of the aSected needles downwards during
a period of about a fortnight. As a rule the upper part of the tree

is most severely attacked, and the extent of the blighting is generally

uniform for all the needles of any single fascicle.

It was soon ascertained that the injury was neither a winter killing

of the foliage, nor an enzymie disease, nor due to fungi or insects.

It was, moreover, impossible to induce the disease in healthy
branches by fusing them at freshly abraded spots with diseased

branches of affected trees. It was discovered in 1919 that the

source of the trouble was in the absorbing roots, which were dead
in ffreater or lesser numbers in bliijhted trees, and were thus unable
to provide the extensive supply of water necessary for the expansion
of the new needles. The young needles consequently turn pale and
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tlieu redden from the tips downwards. The foliage of trees" re-

covering from blight ma}' be short, tufted, and pale, but other

factors are involved in that connexion. The cause of the death of

the absorbing roots has not been fully explained, but certain

evidence suggests a drying out in periods of drought in shallow or

leachy soils. White pine, though probably the most severely attacked,

is not the only sufferer. Investigations are proceeding as to the

other species of timber involved.

Another problem associated with needle blight is the difficulty of

distinguishing it from the discolorations due to the sulphur fumes
in areas within range of sulphur dioxide emanations. The two
disturbances can only be differentiated with certainty at the

growing season, Observations on both phenomena have shown
that burning of the leaves from sulphur fumes occurs rapidly

whenever temperature and humidity conditions are favourable, the

injuries not being necessarily restricted to needles of the current

season. Needle blight, on the other hand, takes place at a definite

period in relation to the emergence of the needles from the buds.

Observations on the needle blight have now been carried on
consecutively since 1918, and of 633 white pines whose histories

have been followed 358 were blighted. Two of the remaining

healthy trees became blighted in 1919 as a result of the partial

lifting of ^ the thin soil cover and its permanent displacement from
its bed of broken rock. These trees died in 1921. The total per-

centage of deaths was .29-15, and there were 149 apparent recoveries.

The results of these investigations indicate that young stands are

not likely to be seriously depleted by needle blight, the percentage

of deaths among trees with trunks 6 inches or less in diameter

being only 6-8. In hea\dly blighted mature stands, however, the

injury may be a deciding factor in the determination of the time of

harvesting.

GUYOT (M.). Notes de pathologie vegetale. [Notes on plant

pathology.]

—

Bidl. Soc. de Path. Veg. de France, %dii, pp. J32-

136, 1921.

Notes are given on certain diseases of plants observed during the

summer of 1921 in the Somme district.

Clados'ijoriiifii herbarv/in was common on wheat in spite of the

dry season, especially in the less vigorous fields and those suffering

most from the drought (chiefly calcareous soils). Not only the

t/lumes but the enclosed grain was infected. Fusarium culmorwm
was fairly frequent on barley and oats but was not seen on wheat.

Affected plants lodge readily. UropklyctU alj(.djae is often prevalent

in old lucerne fields.

For some years past there has been a considerable amount of

withering, with many deaths, amongst the elm trees in Picardy.

The condition appears to have been observed in 1918 for the first

time in young plantations in which the leaves suddenly turned

3-ellow and fell off at the height of the vegetative season, leaf-fall

being complete within ten days. Recovery did not take place

subsequently. Older trees were also attacked but were more re-

sistant and were not so often killed. The attack may be confined to

certain branches which wither and die, the rest of the crown

II
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remaining healthy. The topmost branches seem to be more lia^ble

to this partial attack than those at the base. After 1918 no further

cases of new attack seem to have occurred. Naturally the con-

dition described was attributed by the residents to the effects of the

war, either to the use of searchlights and the like, or to poisoning

with war gases. But this is negatived by the fact that areas far

from the front line were affected, and also that many individual

trees escaped injury throughout. No other tree but the elm has

suffered. Trees on road-sides as well as those in fields and woods
are equally damaged. The wood of affected branches shows a

brown zone corresponding with the annual rings of the last few
years, the colour being due to browning of the cell-walls and a
deposit of brown or black granules in the cell cavities. The roots

appear to be perfectly healthy. Attention is called to the similarity

between this pathological condition and the walnut disease described

by Gard [see this Reviev: i, 3, p. 77^ the cause of which is equally

unknown. [See also this Review i, 8, p. 277.]

Kliea (J.). Einige Bemerkungen iiber die Biologie des KTehl-

taues. [Some observations on the biology of mildew.]

—

Ann.
MycoL, XX, 1-2, pp. 74-80, 1922.

With the exception of the genus Phylladinia, the mildews may
be generally classified as ectoparasites. The external mycelium
sends into the cells of the host-plant only haustoria, which penetrate
by chemotaxis. It is generally believed that these haustoria only
enter the cells of the epidermis, but the author has found that in

several species, including Erysiphe polygoni, E. cichoracearum,
Uncinula aceris, Trichocladia astragali, and Sphaerotheca humiuli,
they sometimes pass through the epidermal cells and penetrate into

the cells of the palisade or spongy tissue, or even into the vascular
bundles. This process occurs chiefly in older leaves in the autumn.
Dimorphism is a frequent phenomenon in mildews, and may be

attributable partly to the degree of nutriment in the substratum
and partly to the difference in the illumination of the upper and
under side of the leaf. Thus, in Myosotis silvestris, the oidia of
Erysiphe cichoracearum were spherical on the upper side and 14-5 fi

in diameter, while on the under side they were oblong and 26 by
11-6 by 13//.

Zopf's fibrosin bodies have been observed by the author in the
oidia of Podosphaera leucotricha; Sphaerotheca humuii, Microsphaera
alni, Oidium quercinwin, Uncinula jirunastri, U. aceris, Tricho-
cladia astragali, Erysiphe polygoni, and E. cichoracearum. They
doubtless constitute an important reserve material, dissolving at

germination.

The development of the perithecia is beheved to be occasioned by
a decline in the nutrient value of the substratum, the atmospheric
influences which often coincide with this stage being of secondary
importance. This view is supported by the extensive occurrence of
the perithecial stage of oak mildew during the last two years,
during which the abnormal drought has caused a deterioration in
the nutrient value of the host-plant. Numerous perithecia were
found by the author in 1921 on Quercus pedunculata and Q. sessili-

jlara in Bohemia, and they were also abundant on Q, laurifolia in



336

a locality where Vlach has observed them ref]^ularly in smaller

numbers since 1916. They have always been found on leaves ex-

posed to the sun and quite dried up, the oidia on these leaves

havino^ a relatively low power of germination.

A comparative examination of the perithecia occurring on the

two lii'st-named oaks, which are Bohemian species, with those of

Q, laurifolia, which is American, revealed marked differences in the

shape and length of the appendages. The specimens from the

latter are chai-acterized by long and elastic appendages which in

their ramification resemble the American forms, while the perithecia

of tiie native oaks, with their stiff, short appendages, are more like

the tj-pical form of Microsphaera alni. The difference in the hosts

apparently accounts for this variation.

Inoculation experiments with Oidiuin quercinum [full details of

which are given] showed that different forms of Quercus peduiimi-

lata vary in their degi'ee of susceptibility to infection, the var. pecti-

liata being susceptible, and var. fastigiata resistant. The latter may
escape attack even when growing in close proximity to infected

trees of other varieties. An attempt to transmit oak mildew from
Q. pedunculata to Q. rubra failed. Mildew on the latter species

has been very seldom reported and the author has failed to find

any case in the trees he has examined.
Other inoculation experiments dealing with the specialization of

forms of Unmnula aceris, Trichocladui astragali, Sphaerotkeca

castagnei, and Erysiphe polygo ni are reported.

Division of Botany, Department of Agriculture [Canada], Survey
of the prevalence of common plant diseases in tlie Dominion
of Canada, 1920.— First Anmuil Report, pp. v + o5 [Mimeo-
graphed, 1921].

This is the first plant disease survey report for the Dominion of

Canada. It was prepared from reports made by collaborators in

the different Provinces, and edited by W. H. Rankin and W. P.

Fraser. The plant diseases of economic crop plants are listed, with
notes as to their prevalence, seriousness, &c. The following sum-
mary covers some of the more important points.

Ceeeal Crops. Stem rust {Puccirda graniinis) was widely dis-

triVjuted on wheat, oats, barley, rye, timothy, and other grasses.

On wheat some damage was caused in Prince Edward Island and in

Quebec, but, as usual, the greatest damage occurred in the western
Provinces. In Manitoba, open aecidia were found first on June 11,

and the first rust on wheat was found at Winnipeg on June 30 ; at

later dates, rust caused much injury to wheat throughout the
Province. In Saskatchewan, P.,(yramiTiis was first found on wheat
in the southern part of the Province on July 9, but was not collected

from the northern agricultural areas until about the first of August,
and on the whole the injury to wheat in Saskatchewan was not
serious. In Alberta, damage was negligible ; the rust was not
collected at Edmonton until August 12, and no cereal rusts were
round in the Peace River district. On the other cereals damage
from stem rust was not, in general, serious. P. coroiiata, P. dis-

jjersa, and P. simplex are recorded for the Dominion, but were not
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\'ery prevalent in 1920. P. glumarum was found on Hordev/ni

jubatiLm in Alberta.

The common cereal smuts were prevalent, and produced injury in

greater or lesser amounts. The bunt of wheat in Manitoba and Sas-

katchewan was caused principally by Tilletia tritici. Helniintho-

sporium, especially H. grarm^neuin, was injurious to barley in

certain areas. Some root-rots of cereals were attributed to this

fungus. Wheat scab {Gibberella sauhinetii), ei-got, and other cereal

diseases were reported but were not severe.

Flax. Melantpsora lini was common in western Canada on flax.

FusariuTTi lini caused some wilt in Saskatchewan.
Sunflowers. Fv^cinia heliatithi and Sclerotinia sp. caused

some injury.

Fkuit Chops. Veiituria inaequalis was not so serious as usual

on apple. Bacillus atnylovorus caused some damage to apples and
pears. Exoascus defcn^ians and Sclerotinia cinerea were not

destructive, A number of other fruit diseases were found.

Vegetables and Potatoes. A number of diseases are

recorded. Fhytophthora infestans did not occur in western Canada,
except a small amount in British Columbia, but caused damage to

potatoes in the eastern sea-board. Rhizoctonia wlaivi was severe

in Ontario and westward.

Weinzirl (J.). The resistance of mold spores to the action of
sunlight.—Papers on Bacteriology and allied subjects. Univ.

of Wisconsin Studies in Science, 2, pp. 55-59, 1921.

Spores of the following moulds were exposed to direct sunlight

on paper slips in glass Petri dishes : Mucor sp., Aspergillus niger,

A. fwmigatus, A. nidulaixs, Oidiurn lactis, and Penicillium glau-
cum. It was found that they were almost all able to withstand
exposure of fifty-eight hours (or five daj's of continuous exposure)

to the intense rays of a summer sun. This result contrasts greatly

with the power of resistance exhibited by bacterial spores, which
the author has previou.sly shown {Anier. Journ. Publ. Health, iv,

11, p. 969, 1914) do not usually withstand more than five hours'

exposure. This fact undoubtedly helps to explain the preponder-
ance of viable mould spores in the atmosphere, as compared with
bacterial spores.

As a partial explanation of this resistance the author suggests

that the pigment in coloured spores exerts a protecting influence,

though Oidiurn lactis, which has colourless spores, is equally

resistant and forms an apparent exception. The relative light-

ness of mould, as compared with other, spores points to their having
been more successful in eliminating water from their protoplasm,

and this may possibly have a share in enabling them to resist

adverse agents.

Raines (M. A.). Vegetative vigour of the host as a factor influ-

encing susceptibility and resistance to certain rust diseases
of the higher plants.

—

ATner. Journ. of Bot., ix-, 5, pp. 183-
203, 6, pp. 215-238. 2 pL, 1922.

An extensive review of the literature is presented as indicating

that, contrary to the general theory that vigorous organisms are

l3
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less liable to disease, in the case of the rusts factors which tend

towards greater host vigour also increase the vigour of the rust

attack on these hosts.

In order to test any possible influence of the seed upon the attack

of rusi on the progeny, twenty-five plots of wheat, eight of barley,

and one each of oats and rye were planted, in an isolated area, with

seed from various sources, ages, and conditions. Natural rust

infection appeared simultaneously on all the plots of wheat on the

same day, and likewise on all the plots of barley simultaneously.

Plots of wheat, rye, oats, and barley were sown on June 10, June
.•23, July 6, July 20, August 5, and August 25, and observations

were made during the growing season as to the amount of rust on

plants of ditferent ages. In the case of wheat, rust [species not

mentioned] invariably appeared when the plants were putting out

their third leaf, then increased steadily until the leaves bore the

maximum amount, after which the leaf sheaths became affected, and
a few pustules developed on the stem. Thus on any date there was
in general a greater amount of rust on the older than on the

younger plants. The rust on rye followed much the same course as

that on wheat. The oats ditiered in that no rust appeared on any
plot until August 12, when four plots were up. It then appeared

in about the same abundance on the four plots, and in its subsequent

development, the older the plant, the greater the abundance of rust

on it, and the larger the proportion in the teleuto stage. Little

rust appeared on the barley.

Fiiccinia coronifera Kleb., P. secallna Grove, P. triticina Eriks.,

and P. sorghi Schw. were gi'own under aseptic conditions on seed-

lings in test-tubes. Seeds were treated with chlorine water, then

allowed to germinate in Petri dishes, then transfeiTed to plugged

tubes containing a little water. The reserve food of the endosperm
allowed the plants to reach the third leaf stage, and to produce a

generation of rust. The inoculations were made with a small

sterile platinum spatula. The four rusts mentioned were thus

grown aseptically for 10, 6, 8, and 8 generations respectively, and
that they remained free from external contamination was demon-
strated by the fact that no bacterial or fungous growth took place

when a rust-infected seedling was deposited on sterile agar.

In fifty-eight inoculations with one uredospore of P. sorghi upon
Zea mays, infections were obtained twice. It was found necessary,

however, to inoculate with more than one hundred spores in order

to be certain that infection would result.

Variation was found, under similar greenhouse conditions, in the

amount of teleutospore production by P. coronifera from different

sources. From cultures showing variation in the amount of teleuto

stage produced, selections were made from cultures producing

teleutospores abundantly, and from other cultures of the rust

showing few or do teleutospores. It was found that this tendency
ot spore production continued in succeeding generations, and that

the factor of fungous constitution must be given consideration in

work on the conditions of teleutospore production.

A susceptible sugar corn (rnaize) was used for tests in water

cultures, and the plants produced under ditferent conditions of

nutrition were inoculated with P. sorghi. An increase in the in-
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cubation period of tlie rust occurred with the depression in vigour
and rate of growth of the host, and the pustules produced were
smaller and produced decidedly fewer spores. The incubation

period was shorter on the younger than on the older leaves of the

same plant. Abundant rust infection was produced on chlorotic

leaves of the corn grown in an iron-free nutrient. Chlorophyll is,

therefore, not necessary for rust development.

A considerable series of soil culture experiments wa? carried

through, using oat plants and P. coroaifera. Here again, in

general, the more vigorous host tissue supported a more luxuriant

parasitic mycelium. Under a given soil treatment, however, the

largest plants were found to have the least infection per unit area

of most severely infected leaf, indicating that the selection of

rapidly growing and early maturing varieties may mean not only
the escape of the plants from rust, but a less severe attack. The
writer concludes from his nutrition studies and from a review of

the literature that it is questionable whether there is any direct

relation between any environmental factor either physical or

chemical, of the nature of a nutrient or stimulus, and susceptibility

to rusts of the cereals.

A discussion is presented calling attention to the fact that there

are various host-parasite relations ; these relations may be those of

symbiosis, of commensalism, or of more or less destructive parasit-

ism. In the case of the rusts and various other parasitic fungi, the
relation to the host is at first predominantly one of symbiosis, and
only later does it reach one of destruction.

Stephens (D. E.) & Woolman (H. M.). The Wheat bunt problem
in Oregon.—Oregon Agric. Coll. Exper. Stat. Bvll. 188, 42 pp..

5 figs., 1922.

Both TUletia tritici and T. levis cause bunt of wheat in western
Oregon, and are of approximately equal virulence. In the rest of

the State T. tritici alone occurs. In Oregon wind-borne spores are
the chief cause of infection.

Experiments in seed treatment have been carried out during a
period of ten years. They show that solutions of formaldehyde
and copper sulphate sufficiently strong to kill the spores may
destroy or retard germination or give weakly plants unless the

seed is rinsed in clear water after treatment with formaldehyde or

in lime water after copper sulphate.

Formaldehyde solutions of 1 pint of commercial formalin to

45 gallons of water, and copper sulphate solutions of 1 lb. to 10
gallons of water were equally effective in controlling bunt. Seed
treated with formaldehyde should be sown while the seed is still

damp and only in moist soil, the copper sulphate treatment being
preferable if the seed is to be stored or sown in dry soil. An-
important factor which causes reduced germination in treatment
with fungicides, especially copper sulphate, is the injury sustained
by the seed-coat in tliresliing. Grain threshed by hand under
moist conditions is less lial»le to injury than that threshed in dry
vreather and by machinery.
Experiments are in progress to ascertain Avhether dusting with

dry copper carbonate, which has successfully controlled bunt in
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Australia and California without injury to the seed, is equally

effective in Oregon.
Xearly twenty varieties of wheat, out of hundreds tested, were

found to be so highly resistant to bunt that thej' may safely be

sown without treatment. The following varieties combine resistance

to bunt with a high yield : Turkey C. I. 1558 A ; Turkey C. I.

155S B : Crimean C. l/2903-5 : Turkey C. I. 3055 ; Crimean C. I.

4430: Turkey C. L 1571 C: White Odessa C. L 4655; Martin
Amber C.I. 4463 ; Red Hussar C. I. 4843 ; and Turkey x Florence.

Hopkins (E. F.). Hydrogen-ion concentration in its relation to

"Wheat scab.—Amer. Jonra. of Bot., ix, 4, pp. 159-179, 18 figs.,

19.^22.

A stud}' was made of the growth of Gihberella saubinetii in

media at different hydrogen-ion concentrations, and of the growth
of wheat seedlings and the production of seedling infection in soils

at various hydrogen-ion concentrations.

Th^ fungus will grow in culture at a wide range of Pr concentra-

tion, but a minimum was found to occur at P^ 5-5 to 6-0, the curve
rising both on the acid and alkaline sides of this point. For the

soil tests a soil having an original reaction of Pg 5-9 was used, and
A' 1 H.SO^ and A/1 NaOH were added to give ranges from Pg 3-4

to Pjj 9-0. The seed of Fultz wheat was inoculated with spores of

G. saubinettii fi'om a single spore culture, and planted in the

different soils in flats, and the surface of the soil was then sprayed
with spore suspensions of the fungus. Here also there was
apparently a Pg effect upon the fungus, for a minimum infection

occurred in two series of tests at Pji 5-5. There is also apparently

an acidity effect upon the germination of the seeds, resulting in a

lessened germination at about Pg 5-5. The phenomena of infection

doubtless depend on the reactions of both the fungus and the host

to the hydrogen -ion concentrations. In highly acid and highly

alkaline soils seedling infection was great ; at and near Pjj 9-0 all the

seedlings were rotted before they reached the surface of the soil.

A soil reaction of Pjj 5-5, at which the minimum in the infection

curve occurs, is not an unusual one, and it would not be difficult to

adjust the soil to this reaction.

Hamblin (C. O.). Foot rot of Wheat caused by the fungns Hel-

minthosporium.—Agrk, Gaz. Kev: South Wales, xxxiii, 1,

pp. 13-19, 5 figs., .19'22.

A Belminthosporiurii which is not described, but is illustrated,

was found to cause probably greater damage than Ophiobolus
fjrariiiniis in 1921 in New South Wales. The HelmiiithosporiuTn

attack is not necessarily in patches in the field, but may be scat-

tered throughout the crop. Sometimes plants are attacked when
nearly mature, or seedlings may be affected. The stooling is poor,

the root system not properly developed, and the base of the plant

is' bro\\Tied. In Take-all {Ophiobolus) the base is more blackened
than browned, and the two diseases can usually be distinguished in

tfie field. The yield of plants attacked by foot rot is reduced, and
the grains are often shrivelled. Affected plants seemed also usually

to be more susceptible to Septoria, Erysiphe, and rusts. The Hd-
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minthosponitni was found on wheat in Australia as early as 1913.

All standard varieties are attacked, but late-sown, rapidly maturing
wheats escaped heavy infection. It is not known whether the

fungus may be seed-bome, but affected plants may produce clean

seed.

A review of the literature regarding similar troubles elsewheire

is given, and crop rotation, fallow, proper preparation of seed-bed,

the use of good seed and of superphosphate, are recommended as

control measures.

MoLZ (E.). XJeber eine weitverbreitete Roggenerkrankimg.
[On a widely distributed Rye disease.]

—

Deutsche landvirtsch,

Fresse, xlix, 41, p. 284, 1 fig., 1922.

During the first fortnight of May, 1922, a large number of speci-

mens of rye plants from different parts of Saxony were submitted

for examination to the Phytopathological Experiment Station at

Halle. The accompanying reports stated that the damage started

in relatively small areas, spreading later over a number of acres.

The first symptoms of the disease were arrested growth, and a pale

yellowish-grey anthocyanic discoloration of the leaves, accompanied
by brown spots. Other pale spots, evidently due to frost, occurred

on the leaves, the tissues being brittle at these points. Some of

the leaves were curled, the heart-leaf frequently being twisted like

a corkscrew. Finally the plants withered and died. Remarkable
powers of resistance to this disease were displayed by the Petkus
variety, while Himmel appeared very susceptible.

Insect and fungous parasites were absent, but soil samples from
the affected localities were found to be strongly acid, the lime con-

tent being so small (0-035 — 0-05 per cent. CaO) as to be absolutely

inadequate for the requirements of the plants. The disease is

directly traceable to this deficiency of lime in the soil, owing to which
the oxalic acid formed in the course of the metabolic processes of

the plant could not be neutralized, and far-reaching disorganization,

and finally death of the cells resulted. It was ascertained that the

soils in question had for many years past been fertilized exclusively

with green manures, sulphate of ammonia, and potassium, all of

which increased the acid content out of all proportion to the scanty
supply of lime present in the subsoil in these cases. The appearance
of the symptoms in the late spring was doubtless due to the fact

that the requirements of the seedHngs in their early stages are

largely covered by the reserves contained in the grain. It was only
when the vigorous spring growth made further demands on the
soil supplies that the deficiency of the latter becariae apparent.

Experiments in treating some of the dying plants with a lime
solution having proved successful, it is believed that the immediate
top dressing of the diseased rye fields with 2 or 3 cwt. of slaked
quicklime per acre will effect the necessary control. In the autumn
the fields should again be treated with carbonate of lime at the rate
of 35 cwt. per acre. If the top dressing in the spring has been
omitted for any reason, a mixture of 3 cwt. of caustic lime and
25 cwt> of ground uncalcined carbonate of lime per a^re should be
strewn over the fields, and ploughed in during the autumn. In
soils such as those under discussion, nitrogen should never be given
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in the form of sulphate of ammonia, but in that of Chile saltpetre

or calcium cyauamide.

Vevk tl\. A.I. The efficiency of the 'roguing' method for the
eradication of the mottling disease.—Louisiana Planter, \x\x,

2, p. 30, 19.^:2.

Since October 1917, when the first cases of mottling [mosaic] in

sui;ar-cane were observed in Porto Rico, the Fajardo Sugar Company
has been conducting experiments to ascertain the seat of the disease

and to devise measures for its control. For one year all chemical

compounds directly or indirectly affecting the vitality of the cane
were tried : sulphate of ammonia, sodium nitrate, sodium chloride,

calcium carbonate, potash, ashes, filterpress cake, ferric sulphate,

magnesium nitrate, &c., all gave negative results. It was found
that neither the soil nor manures, organic or inorganic, affected the

development of the disease. Disinfection of the setts failed to

check it when setts were taken from affected plants. All the Porto
Rican varieties, of which there are over sixty, were found to be

susceptible.

The adoption of ' roguing ' (i. e. digging out all the diseased stools

immediately they are found) in the Company's plantations imme-
diately led to a o^reat reduction in the incidence of disease. The
decrease mavbe estimated as follows:—1918—1919,0-5000 per cent,

infection ; 1919-1920, 0-1190 per cent. ; 1920-1921, 0-0079 per cent.

;

and 1921-1922, 0-0020 per cent. It is concluded that roguing may
safely be recommended in plantations where the infection does not
exceed 15 per cent.

Br.UNER (S. C). Sobre la transmision de la enfermedad del
' mosaico ' 6 ' rayas amarillas ' en la cana de azncar. [Notes

on the transmission of ' mosaic ' or ' yellow stripe ' disease of

Sugar-cane.]

—

Rev. Agric. Com. y Trab. [Cuba], v, 1, pp. 11-22,

5 figs., 1922.

This is the last of a series of articles by the author dealing with
mosaic or yellow stripe disease of sugar-cane in Cuba, In the

present section, after an account of the experiments of other workers
to determine the mode of transmission of the disease, he describes

those carried out by himself in Cuba. He was able to bring about
infection of healthy plants in a low percentage of his trials by
means of the aphid employed by Brandes in his trials {A'phis viaydis),

but states that as this insect does not normally attack sugar-cane

under field conditions it cannot be taken seriously into account as

an active agent in the spread of the disease. Of other insects

regarded as possible carriers (Kolla herhida {Tettigonia simUis)
;

Tettigouia sp.; Draecidace'phola mollipes; D. reticulaia; Myndii^
crudus; Stenocranus (Delfax) saccharivorus ; Phaciocephalus sp.

;

Oliarus sp. ; Monecphora bicincta; Pseudococcus calceolariae ; P.

sacchori: Sipha viaydis; Thrip)s \ Tarsonemus s'pinipes; Para-
tetra nychus viridis ; Ev.scelis bicolor; Liburnia sp. ; and Aphis
setariae), only Phaciocephalus sp. is regarded as worthy of further

investigation as it is saspected to be an active carrier of infection.

The others are either proved non-carriers or else their activity as

transmitters is thought to be negligible.
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The author's inoculations with juice from diseased sugar-cane

confirm the existence of this method of infection, but the remarkably
low percentage of successes obtained shows that there are factors

connected with tlie transmission of the disease which still await
elucidation. In needle inoculations eight out of one hundred suc-

ceeded when the needle was rapidly inserted into the midrib of the

leaf after passing through a living affected leaf. Inoculations of

the growing point with the expressed juice of the top of the cane

taken into a hypodermic syringe without exposure to air mostly
failed, but two out of thirteen succeeded in one series and three out

of ten in another. When no precautions were taken to exclude

contact with air three oiit of fifteen succeeded in another series,

which was exactly the same number of successes as in a set of

fifteen inoculated simultaneously without exposing the juice to the

air. Provided the inoculations are made rapidly there seems to be
no advantage in excluding air. Several experiments were tried

with juice that had been passed through a Chamberland-Pasteur
filter, with negative results, out whether the failures were due to

the exclusion of the infection agent, or simply to the oxidation of

the liquid consequent upon the lengthy process of filtration, is not

known.

Fakneti (R.). Sopra il ' bmsone ' del Riso. [On the ' blast ' of

Rice.]

—

Att. 1st. Botan. dell' Univ. di Pavia, Ser. II, xviii,

pp. 109-115, 10 pi., 1921.

Prof. Montemartini, in publishing the following posthumous note

of Fameti's, disclaims any desire to decide between the opposing
views of the different authorities cited. As early as 1871 Garovagho
attributed rice blast to an ascomycete Pleospora oryzae ; some years
later, however, Cattaneo, who originally also held this view, dis-

covered that a number of other fungi were present on affected

plants, none of which could be regarded as the primary cause of

the disease.

Briosi and Cavara found in 1892 that the fungus Piricularia
oryzae was the most widely distributed parasite in the affected

rice-fields, but were unable to trace any direct connexion between
it and the disease. A special commission, nominated by the Ministry
of Agriculture to inquire into the matter, also failed to secure con-

clusive proof that Piricularia oryzae was the immediate cause of

blast. Exhaustive researches by this Commission into climatic and
cultural conditions provided no clue to the origin of the disease.

Voglino isolated bacteria from the roots of diseased plants and
maintained, in papers published in 1897 and 1903, that blast was
due to a bacterial rot of the roots. In 1902 Ferraris demonstrated
by a series of accurate observations that the mycelium of Piricu-
laria oryzae was distinctly parasitic in character, attacking the
rice plants near the basal node of the ear and producing the typical

symptoms of blast. The Japanese authorities, Miyabe, Hori, and
Kawakami, studying diseases of the same general type as blast,

attributed them in part to Piricularia oi^zae, and in part to the

Helminthosporiwm oryzae of the first two authors. But both
they and Ferraris based their views on direct observation only and
did not furnish experimental proof of the cause of the disease.
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Subsequent workers in Japan and America have maintained that blast

is caused by Firii lUariii.And Metcalf successfully induced the Ameri-
i an t'onn of the disease by artiticial inoculations with this fungus.

On the other hand. Brizi in a series of papers from 1905-1908
ascribed the disease to physiological disturbances induced by the

effect on the root system of defective drainage and want of aeration,

and this view was supported by Sorauer and others. Fameti took

up the inquiry into the cause of brusone in 1904. After ascertain-

ing that the Japanese and Italian diseases were identical, and that

the various names for the disease referred merely to different

aspects resulting from the more or less advanced stage of the

diseased condition, he maintained that the various fungi associated

with it were in great part only different forms of the one highly

polymorphic species, which included Piricularia oryzae, P. grisea,

Belminthosporiam oryzae, H. macrocarpum, H. sigmoideura.Clado-

sporiurii sp.. and Hormodendron sp. Fameti affirmed that rice

blast is constantly associated with the fungus in question, and suc-

ceeded in reproducing all the typical symptoms of the disease by
inoculations both from pure cultures and with spores taken directly

from the plant. He has left a number of plates. &c., illustrating

the behaviour of the parasite under different conditions, but these

do not indicate his long and patient studies on the resistance of

varieties, the characters of the attack on different parts of the plant

and at different stages of its development, and the methods to be
employed for the control of the disease.

The year 1909 brought the researches on rice blast in Italy to

a close, since the disease, presumably owing to the introduction of

resistant foreign varieties, ceased about that time to cause any
anxiety. It is, however, characteristic of brusone that alternating

periods of virulence and mildness occur, the disease temporarily

disappearing as a result of new cultural methods or the introduction

of improved strains, only to return with renewed severity. It is

not impossible that renewed outbreaks may again revive the interest

which it excited in the past.

The article is illustrated with excellent reproductions, some in

colour, of Farneti's original plates.

KULKAENI (G. S). Smut (Ustilago paradoxa Syd. & Butl.) on
Sawn (PanicTun framentaceiun Roxb.)—Journ. of India it

Bot., iii, 1, pp. 10-11, 19.22.

The author reports the occurrence of this smut on Panicum
fruwentaceuni in Sind, and states that it has V)een previously

recorded only from Pusa. The smut is stated to agree in every

re.spect with the publi.shed description, except that germination is

not exclusively by long, branched, septate hyphae. While this is

the type obtained by sowing the spores in water, sowing in a

nutrient .solution (tomato broth) leads to the production of a true

prornycelium with sporidia which bud freely and produce secondary

sporidia abundantly.

Xo treatment has previou.sly Vieen known, .since the life-history

of the smut had not been worked out. Experiments were carried

out to test the effect of seed treatment with 2 per cent, copper

.sulphate solution in which the seed gi'ain, previously dusted with
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smut spores, was steeped for ten minutes. The treated seed gave

a crop quite tree from smut, wliile in the plots from seed similarly

dusted with spores, but not steeped in copper sulphate solution. aV)out

90 per cent, of the plants were smutted. Hence the author concludes

that infection occurs in the seedling stage from spores adhering to

the grain coats, and can be readily prevented by a copper sulphate

steep.

Ulbrich (E.). KtdtTirkranklieiten der Kakteen.' [Diseases of

Cacti in cultivation.]

—

Monatsschr. fur Kalde-eakv.nde, xxxi, 8,

pp. 113-121, 1921.

Excessive humidity of the atmosphere is ver}^ harmful to cacti

and is the main factor in the causation of two serious diseases

:

cork disease and glassiness. Cork disease consists in the occurrence

of irregular spots, with a corky and rusty appearance, on the

st^ms, or of depressions and even perforations in the shoots.

Cereaceae, Mainillariaceae and Phyllocactaceae, especially the last,

are liable to the disease. In severe cases the shoots may be
covered with spots, the tip only remaining green. The first

symptom is a faint yellowish-green to rusty discoloration of

certain spots, which frequently appear somewhat translucent. The
disease is generally most severe in the Opuntiae, Phyllocacti, and
Epiphylla, in which it frequently causes the destruction of the
shocts, but even in milder cases the flowering capacity of the

plants may be greatly reduced. A mild attack of the disease is

characterized by the formation of cork in the cortex or deeper
cells of the epidermis (which consists of several layers of cells),

which leads to the development of small wart-like excrescences.

The epidermal cells outside the cork tissue gradually dry up and
are ruptured by pressure from the developing cells below. The
torn remains of the epidermis form a rough, cracked surface over
the cork. In very mild attacks the epidermis does not tear but
extends evenly over the cork tissue, the excrescences and callosities

retaining a smooth, greyish-white surface. The disease is due to

excessive humidity of the air and is increased by over-shading. It

is found usually in plant houses in which other leafy plants are

growing, but the author has observed it on shady balconies in

damp weather. Dry air and free exposure to light are the best

preventives-

Glassiness not only disfigures the plants but may even desuv^y
them. On the softer Cereacecte and on Phyllocactus, Opuntia, and
EpiphylluTii dal-k green translucent spots appear. A slight

pressure crushes the epidermis at the diseased points, and the soft

tissue beneath turns black almost immediately. The latter

process occurs gradually in any case, so that the diseased parts
jpresent a greenish-black to inky appearance. In severe cases tha
shoot may die above the afiected part, but in milder attacks a
wound cork is formed which separates the diseased from the
healthy tissue. The diseased tissues shrivel up, the epidermis is

torn, and the healed wound leaves discoloured depressions behind.
The disease is frequently complicated by the occurrence of bacteria
n the atFected tissue, which then falls to pieces.

An examination of the diseased tissue shows that the abnormally
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elougated cells are full of glucose and poor in starch, the latter

being entirely absent from the most severely affected parts, while

the healthy cells contain an abundance of starch grains. The
diseased tissues are very rich in crystals of calcium oxalate,

occurring mostly as short octahedra, whereas in the healthy cells

needle crystals (raphides) are chiefly found. The disease attacks

cacti growing in very damp and warm greenhouses with other

tropical leafy plants. The cacti recover when subjected to

good ventilation and the removal of other plants. Excessive

atmospheric humidity must therefore be regarded as the primary
cause of glassiuess, and, like the other disease, it can be checked

by dry air and good lighting.

Though most cacti are typical light-loving plants, some species of

Phyllocadus and Upiphyllum are injured by over exposure to the

rays of the sun, the shoots turning red and becoming stunted in

growth- This has been observed when the plants stand too near

the glass. Excessive cold (temperatures near the freezing point)

may cause a somewhat similar but less strongly marked coloration

in Phyllocactus. Few cacti will stand temperatures below 5°C.

Welles (C. G.). Cercospora leaf spot of Coffee.—PhUipp. Journ.

of Science, xix, 6, pp. 741-744, 1 pi., 1921.

The leaf spot of coffee caused by GercosjMra coffeicola Berk. &
Cke, which is now reported for the first time from the Philippine

Islands, is commonly known in other countries as ' brown eye spot ',

' brown eyed disease ', or ' berry spot '. The disease is widely dis-

tributed in such important coffee-growing regions as Mexico, Cuba,

Trinidad, Porto Rico, Java, Uganda, and India. The organism

found in the Philippines agrees accurately with the descriptions of

C. coffeicola furnished by previous investigators.

At present the attack in the Philippine Islands is confined to the

leaves and occurs onl}^ on nursery stock. Of the five species of

coffee grown at the Los Banos Experiment Station Coffea bukobensis

is the only one affected, G. liberica, robusta, congen6is,Sindcanephora

being immune.
The lesions are found mostly on the upper surface of the leaves

and are light brown when young, the centre portion later turning

greyish, with concentric striations and encircled by brown rings.

Later they penetrate through the leaf and distinct spots are pro-

duced on the under surface. Sometimes the spots coalesce, and in

severe cases the leaves turn brown and fall off. The typical

Cercospora conidiophores and conidia are produced in the greyish

central portion of the lesions. The formation of secondary conidia

reported by Butler {Fungi and disease in plants, p. 485, 1918) has

not been observed.

Spraying experiments with Bordeaux mixture prove conclusively

that the ' brown eye spot ' may easily be controlled and probably

eradicated. Fortnightly applications are recommended.

Informazione.

—

Boll, ruensile delta R. Staz. di Patologia vegetale,

iii, 1-3, p. 34, 1922.

In Italia agricola of 15th January 1922 Ciferri gives a short

description of a disease on Reinette apples in the Italian Marches,
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which he calls ' white pustule '. The surface of the ripe fruit is

covered with numerous rounded pustular crusts, averaging 3 to

4 mm. in diameter, slightly raised, with a blackish margin and
a delicate whitisli powdery scurf in the middle. This efflorescence

is formed by the fructifications of Trichotheciv/nx candiclv/ni Wallr.,

the mycelium of which penetrates into the flesh up to the core,

and brinofs about a crradual mummification of the fruit. This

fungus behaves as an occasional parasite, penetratmg through
cracks in the rind. The diseased fruits have a bitter taste and are

of no commercial value. It is believed that this disease is closely

related to the bitter rot of apples due to Trichothecmm roseuin,

and that these two forms are but different strains of the same
species.

Stevens (N. E.). Rots of early Strawberries in Florida and southern
California.—Anier. Journ. of Bot., ix, 4, pp. 204-211, 4 figs.,

1922.

The most common cause of decay of ripe strawberries in Florida

is RhizopiLS nigricans, but this fungus is of minor importance on
winter strawberries in California. Boti'ytis cinerea is the commonest
fungus on strawberries in California, but occurs only under con-

ditions of extreme moisture in Florida. The author made a com-
parison of weather records of the two regions, and concludes that

the difference is to be explained partly by the fact that there are

more favourable moisture conditions during the winter season in

California, but more especially because the temperatures during the
day are lower in California from January to April than in Florida,

and therefore favour B. cinerea, which is known to have a lower
optimum temperature than R. nigricans.

Brooks (C.) & Cooley (J. S.). Temperature relations of stone fruit

fungi.—Journ. Agric. Res., xxii, 9, pp. 451-465, 24 figs., 1921.

Tests were made with the Monilia stage of Sclerotinia cinerea
and with Rhizopus nigricans. Naturally infected sweet cherries

were placed at temperatures of 0°, 5°, 10°, 15°, and 20° C. After ten

;

days all the fruit at 15° and 20° showed rot' and nearly all that
I at 10°. Two-thirds of the cherries at 5° were rotted and one-third
' of those at 0°. Prunes were inoculated with Monilia and Rhizapus
;
and kept at temperatures of 0°, 5°, 7-5°, 10°, and 15° C. After five

i days rot was well developed from both fungi on those kept at 10°

j

and 15°.

! A number of tests were made with peaches. Monilia was found

j

to grow on peaches at lower temperatures than it would grow on
I potato-dextrose agar, while the reverse was true with Rhizopus.
Both fungi grew at lower temperatures on ripe fruit than on green
fruit. After Monilia had a start, a temperature of 2^° held it in

check for six days. A temperature of 10° held Monilia in check
for only one or two days, and Rhizopus for three days. The rots

develop three to five days later if held at the lower temperatures
immediately after inoculation, indicating the value- of good re-

frigeration from the time the fruit is picked. Rhizopus is more
readily checked by lower temperatures than is Monilia ; at 7i° it

is practically eliminated.
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Br<>OKS (C.) i\: FiSHEK (D. F.). Transportation rots of stone fraits

as influenced by orchard spraying.

—

Jov.rii. Agric. i^*., xxii,

9, pp. 467-477, 6 %s., 1921.

Fniit from sprayed trees develops dui-ing transportation or

storage much less rot caused by Sclerotiniu cinerea than occurs on
fruit from uusprayed trees. In the case of sweet cherries, fruit

from orchards in which there was less than one per cent, of rot on
either sprayed or unsprayed fruit at picking time developed later

.'24-3 per cent, rot on the fruit from unsprayed trees and only
6-4 per cent, on that from sprayed trees. With Italian prunes the

rigures for rot during storage and transportation were 28 per cent.

from unsprayed trees and 7-1 per. cent, from sprayed or dusted
irees.

Spraying or dusting the trees exerts little influence on the

development of Penicilliwin and Rkizopus rot in transportation

and storage. The occurrence of bruises and skin punctures are

important factors in the development of rots caused by these

two fungi.

Welles (C. G.). Cercospora leaf spot of Averrhoa carambola.—
Pliilipp. Journ. of Science, xix, 6, pp. 747-750, 2 pi., 1921.

A very serious leaf spot, causing partial or total defoliation of

Averrhoa carambola L., has been observed at the Los Banos Ex-
periment Station. A. carambola is a native of tropical America,
and is now widely distributed in all tropical countries, but ap-

parently this is the first instance of leaf spotting recorded on it.

The spots were first noticed during the last week of June 1921, at

the beginning of the wet season. At this time the attack was very
slight, but by July 15 the trees were already partly defoliated, 100
per cent, of the larger leaves showing fiom one to ten lesions each.

When young the lesions appear as irregular, yellow, chlorotic spots

with a maximum diameter of 3 to 5 mm. The chlorotic areas may
coalesce, giving the leaf a mottled a,ppearance. Old and young
leaves are similarly affected. Later the central tissue of the lesion

dies and turns grepsh-brown, sun'ounded with a band of chlorotic

tissue 1 to 2 mm. in width. At a certain stage of development
both dead and chlorotic tissues fall out, resulting in a shot-hole

condition. In severe cases the leaves turn yellow, and this is

followed by defoliation. It would appear that such complete de-
foliation will lead to the death of affected trees if not checked.
Black lesions form on many fruits but cause no noticeable damage.
Their connexion with the Cercoapora leaf spot is probable, but not
definitely established. The kindred species A. bUimbi L., which is

extensively grown locally, appears to be immune.
The disease is caused by a Cercospora which the author names

C. averrhol n, sp. The conidiophores emerge through the stomata
and are light brown, erect, simple, 5- to 7- septate, and average
52 by 5 ji. The conidia are hyaline, short, straight, or slightly

curved, tapering above to a blunt point, and measuring about 28 to

67 Vjy 3 to 5 /x. They have 4 to 7 septa. Isolation was readily

accomplished by planting the diseased tissue directly on corn meal
medium, but the cultures were not maintained long enough to

produce spores.
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The results of fortnightly applications of Bordeaux mixture were

very satisfactory, the number of new infections being reduced by
80 per cent., not'., ithstanding the frequent heavy rains. Complete

eradication of tlie disease shouLl be possible by these means.

Spegazzini (C). Sobre algunas enfermedades y hongos qne
afectan las plantas de ' agrios * en el Paraguay. [Xotes on

some diseases and fungi affecting sour fruit trees in Para-

guay.]

—

A.iales Soc. Cieat. Argentina, xc, pp. 155 et seq.

[pp. 1-36 of the reprint], 1 pi., 1921.

In. Paraguay, citrus friiits were formerly one of the staple pro-

ducts, but in all localities recently visited by the author, signs of

great neglect were apparent in the plantations, the lack of profit-

able markets for these fruits having led growers to concentrate on
the cultivation of more remunerative crops. As a result of this

neglect the different diseases affecting Paraguay citrus trees were
studied under particularly favourable conditions. The main injury

was found to be caused by fungi and the present paper gives a
survey of the fungous flora (including the saprophytes) found on
citrus in this area.

Gummosis is very common, and besides damaging Aurantiaceae,

from the most suceptible Citrus aurantiuni through G. liinetta,

G. viedica, C. limonur)i. and G. deliciosa in a diminishing order of

susceptibility to Citrus bigaradia which is liighly resistant to the

disease, it also attacks such different plants as Mangifera indica,

Rheedia brasiliensis, Santalum album, Eugenia jambos, &c. The
.author considers the disease to be exclusively due to infection by
Bacillus gummis, but it is often found associated with a non-

parasitic rot apparently caused by unsuitable soil conditions. The
latter is most sevei^e on the mandarin (C. deliciosa).

Leaf wart or red scab is found on C. limonum, G. medica, and
G. aurantium, rarely on C. limetta, and may cause considerable

damage. Though the disease is generally ascribed to GladosporiioTn

citri Massee, the author suggests that this fungus may only be
secondary to some microzoal parasite. It is distinct from the
* white rust ' described by Briosi and Fameti, of which specimens
were received from Chile for comparison.

Le-pra exjilosiva [eruptive leprosy] is a hitherto undescribed

disease affecting G. aurantiiim and possibly endemic in Paraguay,
where it is widely distributed, especially in the northern region.

It is considered serious although its spread is slow. There are

three distinct phases of the disease. The first is characterized by
the sudden appearance of isolated, diseoidal or elliptical spots,

5 to 10 mm. in diameter, about half-way up to the vigorous, juicy,

green shoots of the current year. The spots are surrounded by
a sharply defined furrow about 0-5 mm. wide, and are cinnamon or
fawn-coloured, and smooth except in the centre where a small,

round, greyish, sunken pit occurs. A little later black granules

appear in the encircling furrow and these rapidly become hemi-
spherical, being 1 mm. in diameter and in height, and somewhat
flattened at the top. They are corky-carbonaceous, hard, smooth,
not shiny, and of the same colour throughout ; their number
increases until they form a complete belt around the spot, though
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without coalescing. They constitute one ot the sporing stages of

the fungus which causes the disease and are made the type of

a new genus. Fseud}ta2:'losporella (a Dothideaceous form of Haplo-
f:poreIIa), the species being named P. aurantiorurn. The vascular

I'Undles of atfected shoots are blackened, and the cortex changed to

a reddish, somewhat powdery mass. Thin, colourless or greyish

hyphae are found in the diseased tissues, especially below the

centre of the spots, in union with the stromatio fructifications.

In the second phase of the disease the spots gradually increase

in number, and twigs of the second year become attacked. Eventu-
ally the spots coalesce, losing their typical form, and the whole of

the affected surface is covered with a tan-coloured substance, much
wrinkled and furrowed, in which are numerous regular or irregular

stromatic nodules varjang in size between 0-5 to 2 mm. in breadth

and O-.'io to 0-5 mm. in height. The leaves on these diseased twigs

turn 3'ello\vish and tend to roll upwards at their margins, becoming
detached and falling readily. The medulla of the affected twigs is

more or less dried up but without change in colouring ; the woody
tissues are almost normal though tinted grey ; while the phloem
shows marked signs of a more or less profound alteration, the

reddish tissues being swollen and friable, and containing thin

bundles of dark mycelium. This stage of the disease is associated

with a second pycnidial form of the fungus, named by the author
Paradijjlodia aurantiorum n. g., n. sp. This is a Dothidea<;eous

form of Diplodici.

At the same time a third stage, E2:>helidium atirantiurii n. g.,

n. sp., is sometimes found at the older points of attack, forming
stromata of slightly larger size than those above mentioned. These
stromata bear on the surface a number of small depressions lined

with spore-bearing hyphae and fringed with a circle of stout setae

with short, blunt, obtusely bifurcate branches or processes near the

tip. The acervuli are 0-1 to 0*2 mm. in diameter and the conidia

straight or curved, hyaline, 3- to S-septate^ and 40 to 50 fi by
4 to 5 /I.

The third phase of the disease may take either of two forms.

One is the further extension of the spots, which may spread down
to the primary branches and the upper portion of the trunk and
thence ascend to the remaining branches of the crown, the three

peculiar metagenetic stromatic forms of the fungus appearing with
more or less frequency as the disease spreads. The other consists

of a restricted number of isolated eruptive lesions of fairly large

size on the principal branches and trunk of the tree, extension

being usually downwards. In this form neoplastic nodules are

formed endogenously, producing first a swelling of the cortex and
then, .under constantly increasing pressure from within, finally

rupturing the bark and causing three or four radial rents which
rnay be up to 5 cm. in length. The lesions gradually increase in

hize, some reachincr a diameter of 20 cm. and a height of 5 cm., but

they remain whitish, hard, and fresh in appearance, with no exu-

dation or secretion from them. It is possible to follow this

extension of the disease from the .smaller branches affected during

the second stage, by greyish linear markings in the inner bark,

which run down to he older branches and converge at the points
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where the neoplastic growths originate. Only a few dark hyphae
can be detected along the course of the markings in the inner bark
and in the centre of the nodules.

Finally, crowns of diseased trees lose their leaves and from the

collar of the root arise numerous, more or less vigorous suckers,

only to dry up "^ery shortly without apparent cause. During this

last period the stromatic eruptions on the branches and twigs

continue to increase. In the interior of some of the Ephelidiuw.

stromata very small globose cavities develop in which asei are

formed. To this perfect stage of the fungus the name Amylirosa
aurantioriim n.g., n. sp., of the Dothideaceae is given. The loculi

occur either in a single series or in two superimposed rows, without

ostioles. The asci are cylindrical, 80-100x10-14//, obtusely

rounded at the apex, and contain 8 elliptical, fuliginous spores,

with 1 to 5 septa and often a vertical septum in one or other of the

central cells, 15 to 20 by 6 to 8//, slightly constricted at the septa.

Paraphyses are present

The author recommends that a survey should be undertaken to

determine the amount of damage caused by this disease and mean-
while advises the removal and burning of affected trees, the

cleaning up of the plantations, especially as fallen twigs may bear

the fungus, and spiaying with Bordeaux mixture.

The paper terminates with a systematic list, copiously annotated,

of all the fungi found by the author growing on Kving or dead
citrus trees'in Paraguay, twenty-nine species being enumerated, of

which thirteen are new. The microscopic characters of Amylirosa
aurantiontin in aU its stages are illustrated.

ClFERBl (R.). ITotae mycologicae et phytopatholo^cae. 8. Sulla

biologia e la sistezuatica di una n. sp. del genere Dothiorella.

[Mycological and phjrtopathological notes. 8. On the biologj'^

and systematic position of a new species of the genus Dothio-

rella.]—Ann. Mycol., xx, 1-2, pp. 40-41, 6 figs., 1922.

A parasitic fungus occurring on the rind of pomegranates at

Alba (Piedmont) is described as a new species, Dothiorella sanninii
Cif., and a Latin diagrnosis is oriven.

Minute black pustules completely covered the epidermis of the
affected fruit, almost obscuring its natural colour. Scabs were
formed, composed of from two to six of these pustules. The fungus
was isolated and grown in pure culture, and was readily inocn^ated

into healthy fruit. On these, orange-coloured excrescences quickly
emerged from a dark brt)wn basal stroma, attaining a maximum
size of 8-12 fi [1]. The excrescences, which gradually turn brown,
are piled one on top of the other, the mass sometimes bending
under its own weight or bifurcating. In many cases the fungus
fails to develop further. In others pycnidia arise as superficial

pear-shaped bodies in small clusters. The pycnospores are ex-
pelled from the ostiole in a yellow gelatinous globule, and are
hyaline, bacillar, cylindrical, straight or slightly curved, continuous,
and 4-5 to 5 by 0-8 to 1 ft in diameter. Their germination was
not obsers'ed. The form of the basidia, which usually have
three sterigmata at the apex, may ultimately form the basis
for a separate subgenus of Dothiorelki. Similarly branched or
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verticillate basidia are known in D. tulasnei Sacc, D. stromdtica

(Preuss.) Sacc. and other species.

In the Colt ivi (tore of 30th December 1921 (no. 36) the author gives

a brief description of the effects of this disease under the title of
' La rogna della melagrana ' [pomegranate scab]. It attacks only

the rind of the fruit, but damages it to such an extent as to render

it unfit for sale. In order to avoid the spread of the disease,

particularly in storage, he recommends the immediate removal of

all infected fruits and states that storage in heaps should be

avoided, each fruit being placed separately, as infection occurs

readily through contact when there is any slight injur}' to the

rind.

Van Overeem-de Haas (C. & D.). Verzeichnis der in Niederlan-

disch Ost-Indien Ms dem Jalire 1920 gefondenen Myzo-
. mycetes, Fungi und Lichenes. [Catalogue of myxomycetes,

fungi, and lichens found ia the Dutch East Indies up to the

year 1920.]—Bull. Jard. Bot. Suite nzorg, iv, 1, pp. 1-146,

1922.

Accompanying this comprehensive catalogue of the myxomycetes,
fungi, and lichens of the Dutch East Indies is a brief list of the

Dutch and foreign workers who have collected them. Most of the

collections have been worked out in Europe and America, the types

being scattered in various herbaria and not fully represented at

Buitenzorg. References are given under each species to the record

of its collection and the island or islands in which it has been found.

The myxomycetes are stated to be the best known group, the fungi

being chiefly known only as far as the parasites and some of the

more conspicuous groups are concerned. Nevertheless, the fungi

listed number 2,232, apart from 97 myxomycetes and 503 lichens.

Some records from outside Dutch territory (e. g. from Sarawak
and English and German New Guinea) are included. The list

terminates with a complete bibliography.

Davis (D. J.). The identity of American and French Sporo-

trichosis.—Papers on Bacteriology aiid allied subjects, Univ.

of Wisconsin Studies in Science, 2, pp. 104-130, 1921,

A disease found all over the world and known as ' sporotrichosis'

affects both animals—notably rats and horses—and man. In the

United States it occurs chiefly in the Missouri Valley, the number
of human cases observed so far approximating to one hundred,

though this figure is in practice probably greatly exceeded as not all

cases are reported. In America, Schenck, in 1898, was the first to

isolate the causal organism, a Hyphomycete, from chronic sub-

cutaneous abscesses in a human patient, and Hektoen and Perkins,

who observed a second case in 1900, named the fungus Sporothrix

schencJdi. After a comparison of the cultures both they and Schenck
agreed that the fungus was the same in both cases. In France the

disease is relatively common, and there, as well as in most conti-

nental countries, it is referred to Sporotrichum beurrtianni, isolated

by de Beurmann and Gougerot in 1903, and named in 1905 by
Matruchot and Raymond. The French workers first learnt of the

American cases in 1906. The French and American forms have
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hitherto usually been regarded as distinct species, though some
American writers on the subject occasionally refer to the American
organism as S. heurraanni or S. schenckli-heurmanni, but the

author gives strong reasons for holding that they are identical or

at the most only strains of the same species. Several other species

have since been recorded from different countries as human parasites,

the chief being >S'. dori, S. indicum, S. gougeroti, S. jeansehnii, and
*S'. councilmani, but they are rare, and some seem scarcely to differ

from the commoner form. In. 1906 de Beurmann and Gougerot
examined a culture from the original Amei'ican strain of Hektoen
and Perkins, and pointed out certain differences which, they con-

tended, justified its separation as a distinct species, but the disease,

clinically, pathologically, experimentally, and therapeutically, is

admittedly identical in both countries.

The author emphasizes the pleomorphic changes [which are de-

scribed in detail] observed in cultures of the fungus from both
French and American isolations, some of these changes being
transient and others of a permanent nature, and suggests that the

differences alleged by the French workers are fully covered by this

tendency. The proposal by Greco, concurred in by Meyer, to com-
promise by using the term S. sckenckii-beurmanni is deprecated,

not only because it further complicates an ah-eady ponderous nomen-
clatiire, but also because it is contrary to scientific usage. Prece-

dence is clearly in favour of the name *S^. schencJcii. It is admitted
even by French workers that the subsequent isolations made from
American cases are identical with the French fungus. The author
is personally convinced that these subsequent American isolations

are all the same fungus as that described by Hektoen and Perkins.

Even if it is maintained, however, that the small differences observed
between the pleomorphic forms of the original Schenck-Hektoen
strain and the other Sporotricha justify its maintenance as a distinct

species, the important fact remains that the hundreds of isolations

since made in France and in North America are all alike and that

sporotrichosis as it commonly occurs, not only in these countries but
in most others, is caused by a single species of S'porotrichum.

Gonzalez Fragoso (R.). Esferopsidales nuevos 6 poco conocidos
de la micoflora espanola. [New or little-known Sphaero-
psidales of the Spanish fungous flora.]

—

Asociacion Espanola
para el Progreso de las Ciencias. Congreso de Oporto, VI.

Ciencias Natiirales, pp. 35-57, 6 figs., 1921.

This is an annotated list of new or little-known Sphaeropsidales
in Spain.

Phyllosticta ruhiaei (Pass.) Trotter causes the anthracnose of the
chick pea or gram (Cicer arietinum), a disease usually attributed
to Ascochyta piisi Lib. Previous Spanish records have included
this disease with the anthracnose of peas and other leguminous
plants as all caused by the last-named fungus. While the fungus
described by Trotter is usually responsible for the disease on Cicer
arietinuTTi, the author thinks it not impossible that A. pisi may
occasionally attack this host.

Notes are given on a number of other species, many of which are
new or not previously recorded in Spain.
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Gonzalez Fkagoso (R.). Algnnos Demaciaceos de la Flora
espanola. [Some Dematieae of the Spanish tiora.]

—

Bol. R.

Soc. Esj). de Hist. Sat. xxi, I, pp. 93-99, 1 fig., 1921.

A list of 42 species of Dematieae found in Spain and the Balearic

Islands is given, Heliiiiidhosporiuiii smilaciitiim on withered

tendrils of Smilu.r o.^pera and Cercospora latens Ellis & Everh.

forma europea on leaves of Psoralea bitumiiiosa being described as

new. The list includes Cycloconium oleaginuin Cast, on leaves of

Olea europea; Fusicladium depressurii (B. & Br.) Sacc. var. petro-

seliid Sacc. on leaves of Petroselinii'ni sativum: Cladosporiuvi

eompactmn Sacc. on leaves of Citrus aurantium ; Cladospariwni

pii<i Cug. L^ Macch. on pods of Phaseolus imlgaris; Folythrinciwni

trifoUi Kze on leaves of Trifoliura procumbens and T. arvense
;

Clasterosporiura carpopldhLrn (Lev.) Aderh. on leaves of Aviygdalus
communis: Cercospora holleaiia (Thiim.) Speg. on leaves of i^icits

carica : and Heterosporium. variabilis Cke on leaves of Spinacia
oleracea.

Fetch (T.). Studies in entomogenous fongi.

—

Trans. Brit. Mycol.

Soc, vii, 1-2, pp. 89-132, and 3, pp. 13i!-166, 3 pi. (2 coloured),

1921.

This paper deals with the Nectriae parasitic on scale insects

found in collections made for the most part in Ceylon but including

also species from India, Japan, Formosa. Australia, Florida, the

West Indies, and South America. The specimens preserved in the

herbaria of the Ro\'al Botanic Gardens, Kew, and of the British

Museum (Natural Histor}-) have also been examined.
The genera treated are Xectria (with conidial stages belonging

to Tubercidaria and Pseuclo^raicrocera. n. g.), Lisecc, Sphaerostilbe

(with conidial stage belonging to Microcera), Calonectriu (with

conidial stage belonging to Discofusariuni n. g.), Podonectria n. g.

(with conidial stage TetracriuTii), Broomella, Patouilla.rdiella, and
FucfO.riicm.

Three new genera are described : Pseudoimicrocera, to contain

the conidial stage of Nectria. diploa B. & C, previously described

as Ascherscniia henningsii by Koorders and as Microcera by
Miyabe and Sawada, Sydow, and Fetch ; Discofusarium for the

conidial stage of Calonectria- cocciclophaga Fetch n. sp., previously

known as Microcera tasraaniensis McAlp, and M. mytilaspis

McAlp ; and Podonectria for certain species parasitic on scale

insects previously referred to Opidoaectria. and other genera, but

agreeing amongst themselves in having thick-walled asci, long

multiseptate ascospores, and a TetracrivAn conidial stage.

On p. 95 there is a list of all the species of Nectriae and their

probable conidial stages that have hitherto been recorded on scale

insects, but many of the twenty-nine species therein mentioned
have now been reduced as a result of the author's studies, and he

has added six new species, besides one new conidial stage of an

existing species. Full historical and taxonomic notes, based in

many cases on the examination of tj*pe specimens, are given, and
the distribution of the species is recorded.

It is proposed to emend the genus Corallomyres so as to include
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only those species that are co-generic with the typ^, 0. eleyaic-^,

namely those having Nectria. peribhecia, with a still )oid coniJial

sta'^'e and continuous conidia : ^ivuierostilhr: }>ein'r at the same time

emended to contain species witli Istctria peruhecia, a conidial stage

belonging to Microcera, and elongated, septate conidia. ' It is

pointed out that the jlicrocera stages of different species of

Sphaerostilbe cannot be distinguished from one another in tlie

absence of the perithecial stage.

The coloured plates, painted by Alwis, are of great beauty.

A bibliography is appended.

Le Moult (L.). Le Hanneton et son parasite. [The Cockchafer
and its parasite.]

—

Comptes rendus Acad. d'Agric. de France,
\'iii, 21, pp. 596-601, 19.2.2.

Thirty years ago the author was entrusted with the formation of

syndicates for the destruction of the cockchafers and their larvae

all over France. In the course of this mission, which incidentally

resulted in a saving of 600,000.000 francs, he discovered a fungus,

Isaria clensa Giard (Botrytis tenella Sacc. according to Prillieux &
Delacroix), causing a disease of cockchafers (more especially of

their larvae) analogous to the muscardine of silkworms. The
fungus was cultivated and employed against the insects for several

years on a very extensive scale, with the result that the cockchafer
pest was completely exterminated on all the farms and estates into

which 1. deiisa was introduced. Owing to the author's prolonged
absence from France subsequent to these experiments, the whole
question of cockchafer extermination was allowed to drop. In 1911,

however, the fungus was found still present in a field at Gorron
(Mayenne) which had belonged to the former syndicate, and innumer-

,

able mummified larvae "were obtained on digging the potato crop
with which it had been planted. As recently as last March and
April the author received some fifty or sixty more of these mummies,
and cultures were immediately made from their interiors.

In the experiments mentioned above, 5 kg. of the cultures

were generally mixed with a hectolitre of sand or soil and spread
over the ground immediately before tilling. Cultures of other

parasites were also used, including Isarki destructor, J. farinosa,
and Sporotriclium globidiferum, in the hope of destroying other
soil larvae, e.g. Anisoplia av.striaca, Elater segetis, and Agrotis
^egetv.ra. The author indeed believes, though he cannot produce
direct evidence in support of his behef, that the method is uni-

versally applicable to insect pests, such as Cochylis, Phylloxera,
and the like.

In 1914 a bacillus was accidentally discovered apparently living

in symbiosis with Isa.ria densa in the larva of the cockchafer. The
two parasites develop together in culture, the bacillus penetrating
the substratum while the fungus grows on the surface. These
mixed cultures were used in Vaucluse against the cockchafer larvae
and in Ardeche against the peach aphis. The insects were rapidly
killed and their bodies turned black, instead of white as in the
case of Isaria deusa used alone. The bacillus has not yet been
identified, but is believed to be a new and extremely virulent
parasite which destroys the insects in less than twenty-four hours.
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Veitch (R.). a fungous parasite of the Hornet.—Agrlc. Circvlar

[Dept. of Agric, Fiji], ii, 5, pp. 114-115, 1921.

In May lOiJl the writer noticed in the sugar-cane fields in the

Nausori district large numbers of hornets (Polistes hebraeus F.)

attacked by a fungus which was later identified at the British

Museum as Isaria crinata Felton, a fungus first recorded from the

West Indies. The number of hornets found djang or dead, a large

proportion of which were females, was ample enough to justify the

recognition of the fungus as an efiective check on the propagation

of the pests ; this view is supported by the observations of the

residents in the district, who state that the hornet has greatly

decreased in numbers of late j^ears. Indications go further to

show that the fungus is active throughout the year and not at one
season only. So far it has not been found on hornets in the dry
districts of Fiji.

Ross (H.). Weitere Beitrage zur Kenntnis der verpilzten Miicken-
gallen.—[Further contributions to the knowledge of fungus-
infested fiy-galls.]

—

Zeitschr. filr Pflanzenkr., xxxii, 1-2, pp.
83-93, 1922.

This paper forms a continuation of the author's earlier publica-

tion [Ber. deiitsch. botan. Gesellsck., sxxii, p. 574, 1914). It gives an
account of the distribution, systematic position, and biology of the

galls. The fly-galls are very widely distributed in Central Europe,

and occur also in South America. Fungous infection of the galls is

the rule in most of those due to Asphondylariae and Lasioptera.

Forty-three cases in all, on some seventy different plants, have been

reported, and a list of these is given.

The nature and extent of the mycelia in the fly-galls differ widely,

and it is evident that various species of fungi {MacrGphoma and
other forms) are involved. The manner in which the fungus gains

access to the galls is not fully known. Direct observations on ovi-

position have been made only in the case of Mikiola fagi, in which
the eggs are laid in early spring on the outside of the leaf buds or

on the shoot stems. The resulting larvae penetrate the interior of

the buds and the leaf primordia, producing the familiar conical

galls. Probably the process is similar in the other cases under
consideration. The larva presumably comes into contact with the

conidia of various fungi, which adhere to its moist body and are

thus carried passively to the place at which the gall formation

begins.

Xoraially the fungus lives in the gall as a harmless saprophyte

without injuring the larva. In exceptional cases, however, the

latter may be smothered by an excessive growth of the mycelium.
As soon as the larva vacates the gall, or if it dies from any cause,

the fungus may become parasitic on the 'cells of the gaU tissues,

which usually begin to decay under such circumstances.

Neger's view that there is a symbiosis between the insect and
the fungus is controverted by the author. The fungus no doubt
benefits by the abundant food supply resulting from the effects of

stimulation by the larva of the plant tissues. But it confers no
corresponding benefits on the larva, and the relations between the

two may even become definitely hostile.
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FULMEK (L.) & Stift (A.). TTeber im Jakre 1920 erschienene

bemerkenswerte Mitteilungen auf dem Gebiete der tierischen

und pflanzlichen Feinde der Kartoffelpfianze. [Noteworthy
contributions published during 1920 to the study of insect and
vegetable pests of the Potato.]

—

Ceatralhlott fur Bakt., Abs. 2,

Lief. 20-2^ pp. 492-529, 1921.

A summary of the work on potato diseases, especially in Central

Europe, during 1920, with bibliographical references. A section is

devoted to leaf roll, mosaic, and other diseases, the origin of which
is obscure. Wart disease and scab are treated at considerable

length.

Wilson (M.). Armillaria mellea as a Potato disease.

—

Trans.

Royal Scottish Arbor. Soc, xxxv, pp. 186-187, 1921.

The honey Agaric, Armillaria 'mellea,, well known as a disease

of conifers and broad-leaved trees, has not hitherto been recorded

as attacking potatoes in Great Britain, but only in Japan, Australia,

and N. America. Specimens have, however, recently been sub-

mitted for examination from Rosebery, Midlothian. The dark
brown rhizomorphs of the fungus are at once apparent on examina-
tion. As usual they present the form of roudded, broAvn strands,

becoming slightly dattened on coming into contact with the tuber.

Penetration generally occurs rapidly, and this is shown by a darker
coloured, sunken patch on the skin, below which the cells are killed

and partially disorganized. Sections through the tubers reveal either

small patches of dead, brown cells, or large cavities, according to the
depth of penetration of the rhizomorphs. In the latter case the

cavities become partially filled up with masses of white mycelium
and rhizomorphs. These cavities, are surrounded by a dark brown
zone of dead tuber-tissue, and this in its turn by a region where the
hyphae can be seen penetrating the still living ceils. A cork
cambium is formed round the diseased portions, the infected cells

being more or less isolated by a layer of cork. In severe cases the
tubers shrivel and dry up in storage. '

An examination of the garden in which the potatoes were grown
revealed large numbers of rhizomorphs in the soil, but no fructifica-

tions. The source from which the rhizomorphs were developed was
found to be an old sycamore stump, severely infected by A. mellea,

and situated about four yards from the edge of the potato plot.

The heavy wet soil of the garden may be a contributory factor in

the development of the disease, which has occurred for several years
and cannot, therefore, be due to seasonal peculiarities.

Mann (H. H.), Nagpurkar (S. D.), Kulkarni (G. S.), Kasargode
(R. S.), Paran.jpye (S. R.), iS: Joshi (B. M.). Investigations on
Potato cultivation in Western India.

—

Bept. ofAgric, Bombay,
Bull. 102, 145 pp., 9 pL, 1921.

This bulletin is a discussion of the various phases of potato
cultivation, including insect pests and diseases, in the Bombay
Presidency, India.

Under the title The ring disease of potato ' fpp. 38-57) Mann and
Xagpurkar report that the ring or ' bangdi ' disease is probably the
worst potato disease. It is caused by Bacillus solanacearum. The
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disease is carried by the seed, and after havinfjj been ^*own a few
vears in India most of the tubers of a stock of potatoes will carry-

it. New stock is usually obtained from Ital}', and is generally, but
not always eutirelj', free from the bacteria. The organism appears

to die in the soil within six months. The bacteria are very virulent

and may be spread with the knife used for cutting tubers. The
results of a number of experiments are given.

'Other diseases found in the seed' (pp. 57—75) are discussed by
Xagpurkar and Kulkarni. Tuber rots caused by Fasarmrii spp.

cause much loss in storage. Affected tubers were found to germinate
more quickly than sound tubers, but the crop produced is more
likely to show rot. The soil also carries the Fusaria, but appears

to lose its infectiveness after eight months dry weather without
crop. Fusarium wilt also occurs in the Deccan area, and the brown
ring in the tubers has sometimes been confused with the bacterial

ring disease mentioned above. Rhizoctoaia also appears to cause

some damage. Spongospora subterranea was found in the hilly

districts, and a limited attack of nematodes in various places.

Under ' the storage of potatoes ' (pp. 84-97) Mann and Nagpurkar
report that ' black heart ' or ' heat rot ' is common in storage in

India because of the high temperatures, and recommend sorting the

tubers, storing them under conditions which allow air circulation,

and the maintenance of as cool conditions as possible.

Mann and Joshi report ' A chemical study of " heat rot " or " black

heart" of potato" (pp. 112-34.2). They find that at temperatures
above 30° C., especially in the absence of aeration, there is a con-

siderable increase in the ammoniacal nitrogen in the tubers and an
increase in the amount of gummy matter and dextrin in the potato

juice. In air the sugars increase at high temperatures, but this

increase is slight when respiration is prevented. Acidity or alka-

linity of the juice is not materially affected in cases of black heart.

Lessened respiration occurs as black heart develops, and the amount
of catalase is reduced in afiected tubers.

Goss (K. W.). Temperature and humidity studies of some Fusaria
rots of the Irish Potato.—Journ. Agric. Res., xxii, 2, pp. 65—
80, 2 pi., 1921.

The author tested the ability of Fusarium occysporum F. tricho-

tliecioides, and F. radicicola to rot potato tubers under diflerent

conditions of temperature and humidity. The three species make
about the same growth in pure culture at 25° C, and this temperature
is favourable for the production of tuber rot by each species. F. ozy-

sparurn and* F. radicicola increase in growth rate in culture up to

30°, whereas F. trichotkecioides decreases in rate of growth above
25° C, and also produces a tuber rot at lower temperature than the

other two species, causing a rot in some cases at 5° C. At tempera-
tures of 16° and above F. oxyspoTiini produces more extensive rot

tlian the other species used. Old tubers rot more readily than new
tu"bers from the three Fusaria.
With all three species the greater the relative humidity the

greater the rot at any temperature ; in fact, the rotting was always
greater under conditions of high humidity at a given temperature
than at a temperature 5° to 10° higher but with a low humidity.
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The use of dry as well as cool storage is therefore important in

reducing the lo>5 from Fusariu m rots of potatoes.

Patch (Edith M.). Rose "btishes in relation to Potato cnlttire.—
Maine Agric. Exper. Sta., Orono. Bull. 303, pp. 321-344,

1 %.. 1921.

The pink and green potato aphid (Macrosiphinn solan ifulii) is

kno^NTi to be one of the most important factors in the dissemina-

tion of potato mosaic and leaf roll, and in 1921 the author was sent

to Aroostook Farm, Presque-Isle, in northern Maine, for the purpose

of studying its probable field relation to the spread of these

diseases. Among other facts she established that, under Maine
conditions, the rose is the only existing primary host of the insect,

i. e. the only plant species on which it deposits its overwintering

eggs, and on which develops the spring generation of stem-

mothers, as she never found the first two spring generations

developing on any other host than rose bushes. Although native

wild roses are of very rare occurrence in northern Maine, there are

large numbers of uncultivated escapes especially in old house yards
and in neighbouring hedgerows, wheie the hardy wild stocks on
which the more tender cultivated varieties had been grafted have
survived. In one particular case, about 2,000 such rose stems
were observed in two old yards within easy reach of Aroostook
Farm.

In relation to the bearing of the presence of rose bushes on the

spread of mosaic, it was found in general that the nearer the rose,

the heavier the infestation of the potato plants, and this was so

marked in certain localities that the site of the i*ose bushes could

be traced by following a line of increasing infestation of the

potato fields. In a series of fields at graduated distances from
1 rose bushes infested with the spring forms of the aphid, the

migrants and their summer' progeny were found to be colonizing

I
potato fields that were within a few rods, earlier than fields a

i quarter of a mile distant, while fields half a mile away were so

I much later in becoming infested that the indication was that such
i fields would sufi'er very slightly in comparison with those nearer

,
the roses ; it follows, therefore, that even so short a distance as

a quarter of a mile may sometimes be great enough to make all

the difierence between a heavy and a slight attack of aphids.

The writer's conclusion is that the evidence would seem to be
that the rose ' is a pernicious weed with reference to potato culttu'e ',

and that it should not be tolerated at distances under one mile
from commercial seed potato fields. The situation in regard to

! table potatoes is not so serious, and the expense and trouble involved

: in destroying the roses might not always be justifiable. Valuable

I

or ornamental bushes that it is desired to preserve should be treated
'; so as to prevent their infestatior. by apbid^. preferably by fumi-
. gation.

Kasai (Mikio). Observations and experiments on the leaf-roll

disease of the Irish Potato in Japan.—Berichte d. Ohara-Iust.

f. LauthcirUclL. Forsch., ii, 1, pp. 47-77, 1922.

Leaf roll of potatoes, which had been recorded previously for
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Japan in papers in Japanese, was found to be serious in the

Okayama prefecture. The author gives a review of the literature,

and records a number of prelimiuar}- experiments made. These

tests indicated that the disease is not transmitted through the soil,

but ma}' be transmitted by tuber grafting, and evidently also by
insects.

The following experiment is considered to demonstrate ti'ans-

mission of the disease by juice from diseased plants : Leallets from

a leaf-roll plant were macerated in a mortar with a little water,

and the juice thus prepared was soaked up with bits of cotton and
applied to knife wounds on petioles or stems of four plants. After

a week two plants showed no symptoms of leaf roll, but on one

plant inoculated at the middle height of the stem the leaves

adjacent to the wound showed some discoloration and tendency to

upward roiling in the tips of terminal leaflets, and in the other

plant, inoculated on a petiole, decided discoloration and upward
rolling appeared on the tip of the terminal leaflet of the leaf

inoculated.

TlCE (C). Seed Potato inspection and certification in British

Columbia.—Scieat. Agric. [Canada], ii, 8, pp. 249-251, 1922.

Each province of Canada had a seed potato inspection service in

1921. The inspection and certification of potatoes in British

Columbia was begun in 1921, and carried out by the Provincial

Department of Agriculture. Two field and two tuber inspections

were adopted, with the following standards : First field inspection

(at about blossoming time). Only those fields are passed which

show less than 5 per cent, mixture of varieties, 5 per cent, com-

bined leaf roll, mosaic, and curly dwarf, 3 per cent, wilt, and 2 per

cent, blackleg [Bacillus atrosepticub]. Roguing must be done

throuo-h the summer by the grower, and at the second field in-

spection (in late summer) only 2 per cent, mixture and 2 per cent,

combined leaf roll, mosaic, and curly dwarf are allowed. A field of

potatoes lacking \'igour is rejected, and notes are made in the field

of the amount of late blight [Fhytophthora], Bhizoctonia, and early

blight [Alternaria] present.

The first tuber inspection is made before the crop is graded, with

the objects of ascertaining whether the potatoes are sufficiently

free from disease and true to type to warrant a certificate after

grading, and of showing the grower how to grade. At this

inspection the following are the limits of disease allowed

:

FJii:odonia : 10 per cent, tubers with slight scurf, and 3 per cent,

-with severe scurf. Stem end discoloration : 3 per cent. Late

blight or dry rots: 2 per cent. Powdery scab [SiMiigospora] : No
severe, 1 per cent, slight. Common scab [Actincmiyces] : No severe,

5 per cent, slight. Net necrosis : 5 per cent. Internal brown spot

:

3 per cent. Silver scurf [S2)ondylocladium] : 5 per cent. Not

more than 10 per cent, total infection by all the above tuber

diseases is allowed.

The crop must then be graded ;- where only one grade is being

put up, the tubers must not be .smaller than 3 ounces nor larger

than 12 oimces. A second gi-ade of potatoes of 2 ounces or more

is allowed for small seed stock. Crops passing all the above

ii
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standards are then given tags bearing name and address of grower,

variety aud size of seed, and date of final inspection ; one such tag

is attached and sealed to each sack of potatoes by the inspector at

shipping time.

The 1921 inspections showed that leaf roll and mosaic exist in

British Columbia, but apparently in limited amounts. The valuable

features of seed potato certification are pointed out.

DucoMET (V.). Oidi-um de la Pomnie de terre et Oiditiiu de la

Betterave. [Oidiuui of the Potato and Oidlicm of Beetroot.]

—

Bull. Soc. de Path. Veg. de Fruiice, viii, 4, pp. 153-154, 1921.

The author, in a paper in the same Bulletin, vii, pp. 57-58, 1920,

drew attention to an undetermined Oidium of the potato, observed

in the Department of Lot-et-Garonne in 1917. Shortly afterwards

the fungus was reported from Grignon, but no practical importance

was attached to the disease. In i 92 J , however, it appeared with

greater severity and has also been reported in the neighbourhood

of Pontivy (Brittany) and at Vitry-sur-Seine. The fungus, in the

afiected areas in the Department of Lot-et-Garonne and at Grignon,

commenced to invade the crop after the rains at the beginning of

Auorust had driven n fresh stimulus to veg-etation. The variety

rindustrie, as well as the English sorts, the Factor and Majestic,

have proved extremely susceptible. Saucisse, though grown in the

vicinity of ITndusLrie, at fii'st showed comparatively slight infec-

tion, but was virulently attacked later on. On the other hand,

certain varieties, such as I'lnstitut de Beauvais, have remained
apparently immune. It was noticed that copper solutions used in

the treatment of blight appeared also to have the effect of checking

the Oidium. Although the latter produced perithecia in 1921, the

author has so far been unable to find matured asci. Hence it is

still impossible to determine the species, though it is surmised that

it may prove to be Erysiphe cichora^earuvi or an allied form. It is

perhaps the same as E. solani, mentioned, but not described, by
Vanha in 1902.

A second undetermined species of Oidium has been found on
isolated plants of sugar beet at Grignon, and also observed by the

author at Mormant (Seine-e't-Mame). The damage caused was
insignificant in both cases. As to the species concerned it is

possibly Microsphaera hetae Vanha (1902). The conidiophore

characters indicate that it cannot be Erysiphe polygoni, which has
been reported on this host from the Caucasus.

SCHOEVERS (T. A. C). Ziekten en Beschadigingen van Tomaten.
[Diseases and injuries of Tomatoes.]

—

Tijdschr. over Planien-
ziekten, xxviii, 5 and 6, pp. 67-93, 4 pi., 1922.

The observations of the writer and otlier officials of the Dutch
Phytopathological Service, together with information collected from
Dutch aud foreign technical literature, are here presented in the
form of a complete record of the tomato diseases known to occur in

Holland. The fungous diseases described and illustrated are wilt

(Verticilliura alho-atrum), Rklzoctoaia disease, canker (Diplodina
'lycopersiri = Didyniella lycopersiei), ScUrotiuin disease {Sclero-

tinia- libertian/.t), stripe (Bacillus laihyri), leaf mould and rust
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(Cladospo)'iinn fulfum)

,

potato blight {F/'ytopJitJiora infestans},- a,nd

nose rot {Phytobacter hjcopersicum).

For Vertvillium wilt there is a natural remedy in high tempera-
tures (over "7° F.) to \vhich the fungus is very susceptible. The
glass should be lightl}' plastered and watered to prevent excessive

evaporation, and the plants well banked up on the first symptoms
of wilt. To prevent the reappearance of the disease in the following
year, the remains of the infected plants, with the surrounding soil,

must be carefully removed. The fungus can live on decajdng organic
refuse or on the remains of plants themselves, and overwinter there.

Thus the soil easily becomes infected. In severe cases of soil in-

fection the only radical cure is a renewal of the soil, care being
taken not to procure the latter from potato fields, which are also

likely to be infected. Steam treatment is efficacious for the dis-

infection of the soil, but not generally practicable in Holland. The
use of cresol has not given satisfactory results in the destruction of

soil fungi. A solution successfully applied to the soil in England
consists of 5^ parts of ammonium carbonate and 1 part of copper
sulphate, using 3 gm. of the mixture per Htre of water. During
the winter the soil may be saturated with a 2-5 per cent, solution of

formalin, using 20 litres of water per square metre. This should
be done ten days or more before planting. In England the variety
•' Manx Marvel ' is stated to be resistant to wilt, but it does not
appear to" be cultivated in Holland.
The measures recommended for the control of VerticilliuTn are

equal!}' applicable to Hk itoctonia. It is not known, however, whether
it is ati'ected by high or low temperature.
The spread, of canker may be prevented by burying or burning

the remains of diseased plants, on which the spores of the fungus
develop in the spring. Spores may also adhere to the framework
and glass of the greenhouses, and are possibly also present in the

soil. As a remedial measure spraying with Bordeaux mixture is

recommended. The plants and the atmosphere should be main-
tained as dry as possible in order to prevent germination of

the spores.

Sclerotium disease is incurable when once the plant is actually

attacked, but may be prevented from occurring the following year

if the infected plants are burnt before the sclerotia fall to the

ground.
Stripe disease is transmissible by the seed, and may be prevented

by seed disinfection. The bacillus maj' also remain in the soil,

which should be sterilized by means of steam. The disease is best

controlled by such cultural methods as retarding growth and keep-

ing the houses cool. Plentiful fertilization with potassium is also

recommended, but an excess of nitrogenous manure favours the

disease. Diseased plants should be removed, together with the

surrounding soil. If only the upper part is infected, this may be

cut away and the suckers allowed to develop. The variety Ailsa

Craig appears to be resistant to stripe disease. The more rapid and
luxuriant the growth of a variety, the greater its susceptibility to

B. lathyri.

Leaf mould may also be prevented by keeping the plants cool,

and spraying the woodwork, glass, &c. in winter with a 10 per cent.
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Carbolineum solution. Spraying with Califomian (lime-sulphur)

mixture in preference to Bordeaux is recommended as a remedial

measure. In sunny weather the mixture is diluted with 60 parts

of water, and w^hen overcast with 40 parts. Whenever possible the

treatment should be carried out during fine weather on account of

the greater efficacy of the sulphur under such conditions. As a rule

the disease appears towards the middle of July, and it is advisable

to apply a preliminary spray about the first of the month and
another a fortnight later.

Potato disease {Phytophthora infestans) can be prevented from
attacking tomatoes by spraying with Bordeaux mixture. The
amount of copper sulphate and also of lime should on no account
exceed 0-75 to 1 per cent. Outdoor tomatoes are generally more
liable to the disease than those under glass. The latter should be
kept as dry as possible.

Nose rot (Phytobacter lycopersiciiTn) attacks principally the toma-
toes hanging lowest on the plant, the bacteria being present in the

soil. They are spattered on to the fruits wdth particles of earth,

and penetrate the skin through any crevice or wound, causing the

formation of brown spots. The wounds may be so minute that

they are only visible under a microscope. It is not certain whether
infection can also occur through the style or the intact skin. The
diseased fruits should be burnt or buried, and not simply left on the

ground to form centres of infection. The soil should be thoroughly
turned up, so that the upper infected layer comes well underneath.
Sterilization by steam is also advisable.

In the concluding section, devoted to general sanitary measures,
the use of river sand for seed-beds is recommended. Directions are
also given for the disinfection of the soil, pots, and the like.

In addition to the diseases caused by fungi, notes are given on
mosaic disease, on the chief insect pests, and also on such ab-
normalities as fasciation and leaf curl. Mosaic disease is less

injurious to tomatoes than to tobacco and potatoes. Mosaic plants

should not be used for seed, since a predisposition to the disease may
be hereditary. The intensity of the disease may sometimes be
reduced by whitewashing the glass of the houses.

ClFEERl (R.). Una nuova malattia del Fomidoro: la carie. [A
new Tomato disease : caries.]

—

Riv. di Patol. veg., xi, 5-6,

pp. 65-69, 1921.

This is a preliminary account of a new tomato disease observed
towards the end of June, 1921, in the environs of Alba, on an
immature tomato fruit. The fruit was flaccid, soft, slightly dis-

coloured, the skin being healthy except at one point where a
brownish depression occurred. The pulp in the interior of the fruit

was found to be rotted and almost black, the rotted area being
divided from the exterior parenchyma, which had remained healthy
and adhered to the skin, by a more or less well-defined, reddish
zone. The rotted tissue bore numerous black pycnidia of a Phoma
measuring about 0-2 mm. in diameter, and containing an abundance
of elliptical or roundish, hyaline, continuous, apparently non-gut-
tulate, small stylospores, 2-5 by l-S/z.

Inoculation experiments proved the pathogenicity of the fungus.
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How infection occurs in nature is not yet known, but the subse-

quent invasion is very rapid, and under the most favourable con-

ditions the whole of the pulp is rotted in five or six days, the frait

losing its form and becoming a putrid mass. The skin, however,
remains unaltered, and generally also a small part of the adhering
parenchyma which seems to be very resistant to the disease.

It is noteworthy that when the disease is not too far advanced,

the maturation of afiected green fruit is not only not interfered with
but—at least in laboratory experiments in vitro—accelerated.

Alterations in fruit by a species of Phoma are rare compared with
those produced in stems and leaves. The present fungus has some
resemblance to Phoma oleracea Sacc. Phyllosti-cta lycojjersici Peck,

Phoraa eupi/rena Sacc, and Phoma crocophila (Mont.) Sacc. (Peri-'

sporium crocopkiluin Mont.), but the difierences are regarded as

sufficient to distinguish it as a new species which is named PhoDia
ferro.riiii, a preliminary Latin diagnosis being given.

This tomato rot is somewhat rare, very few examples having been
found in a garden where apical rot of tomato, due to Bacterium
brios'i Pav., was comparatively frequent, and where a drying up of

the leaves, probably of physiological origin, was also present.

A species of Rarnv.laria is generally associated with, and may be

a stage of, P. ferrarisii.

Denaiffe; Mildiou des epinards. [Mildew of spinach.]

—

Journ.
Sac. Nat. Bart, de Fra,ue, xxiii, pp. 38-39, 1922.

In October 1921 spinach at Carignan (Ardennes) was severely

attacked by Peronospora efusa. The disease developed with

astonishing rapidity, most of the outer leaves being partially dis-

coloured after a few d&js, while isolated spots appeared on the

heart-leaves. A powdeiy coating of lilac-grey colour was apparent

on careful inspection on the under surface of the leaves.

The unprecedented intensity of the disease was probably due to

abnormally high temperature. There was a general outbreak of

diseases apparently caused by species of Peronosporaceae (but

possibly by Erysiphaceae) at the same time on hosts which are

usually immune in the autumn. The foliage of Scorzojiera, purple

clover, comfrey, &c., was literally coated with a floury powder.
Considerable losses were caused by the attack on spinach, the

leaves of which were unfit for use. It is recommended that all

affected leaves should be burnt and the planting of Chenopodiacecte

in the afiected places discontinued for one or two years.

Baerus (M. F.). Bean anthracnose.—Cornell Univ. Agr. Exper.

Sta. Memoir xlii, pp. 97-215, 8 pi. (5 coloured), 11 figs., 1921.

The author gives a full account of the disease, its importance,

symptoms, and control, together with a discussion of the fungus
(CoUetotrichum li iidemuthia num).

The fungus was found to attack Phaseolua wlgaris and, to some
extent, P. lurt/Uus, P. niidtifloruii, P. aeutifoliiis var. latifolius,

and P. aureus, but did not attack certain other species of Phaseolus
inoculated. Of species belonging to other genera, only VigiUt

•ii lie lists and Dolichos bifloriLs were infected in tests made by the

author. There are at least two strains or biologic forms of the
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fungus, and certain varieties of bean are resistant to both these

forms.

Coloured illustrations are given of the effect of the disease on
the pods and seeds, and also of the symptoms of bacterial blight,

Rhizodonia, and I'ust on the pods. A bibliography of 170 titles is

appended.

McRosTlE (G. P.j. Inheritance of disease resistance in the
common Bean.—Jovrn. Amer. Sor. Agroa., xiii, 1, pp. 15-32,
19:21.

The investigations reported in this paper had for their objects

the dual purpose of studying the method of inheritance of disease

resistance, and of obtaining varieties of beans resistant to the three

diseases : anthracnose {Colletott'icJium lincleinuthiami'm), mosaic,

and root-rot {Fusarium martii phaseoli).

From the families previously reported as homozygous resistant

to anthracnose a number of white-seeded strains have been isolated,

some of them promising commercial tj^pes. Some of the selected

types are also exhibiting resistance to mosaic. Most of the crosses

made in connexion with the inheritance of susceptibility to both
root-rot and mosaic were reciprocal crosses between the root-rot

resistant Flat Marrow and the mosaic resistant Robust Pea bean.

Both these strains are also resistant to the prevalent /3 strain of

the anthracnose fungus. Some F., plants were also selected from
reciprocal crosses between the Flat Marrow and the ordinary White
^'arrow, the latter being resistant to the a strain of the anthrac-
nose fungus and tolerant to mosaic. From this combination of

parents there is some chance of securing progeny resistant to all

three diseases.

The investigations of the inheritance of resistance to Colletotri-

chum lindemuthianwni indicate a single factor difference between
resistance and susceptibility where only the a strain of the fungus
is involved. Where both the a and /3 strains are concerned, a two-
factor difference is shown and a 9-7 ratio in the F^ obtained. In
both cases resistance is dominant over susceptibility.

In the case of bean mosaic there is a partial dominance of

susceptibility over resistance. To account for the inheritance of

resistance and susceptibility a two-factor hypothesis is advanced
and supported by the totals of the observed F., ratios between
resistant and susceptible plants, and by the fact that about one-
sixteenth of these F., plants were severely infected with mosaic and
ibred true for this character in the Fg.

' In the case of root-rot susceptibility is dominant over resistance.

A tentative two-factor hypothesis is advanced to explain this

result. The fact that the susceptible plants were in the majority
'in the F., and that a large number of F. families from these plants
did not breed true, unlike those derived from resistant Fg plants,
lecords with this view.

Bud-rot in Coco-nnt palms.—Aqrlc. Circular [Dept. of Agric, Fiji],

iii, 1, pp. 10-11, 1922.

By notification in the Royal Gazette No. 3 of 1922, p. 13, the
•lisease of coco-nuts known as bud-rot is stated to exist in the
>olony of Fiji, and orders are issued for the destruction and
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disposal of coco-uut palms affected with this disease under Regu-
lation 20a of the Regulations under section 6 of the Diseases of

Plants Ordinance, 1913. Regulation 20a states that the Governor
may, at the time he declares any disease. ' order that trees or plants

affected with such disease shall be immediately destroyed and
disposed of in such a manner as shall be directed by the Super-

intendent of Agriculture or by an Inspector authorized in writing

by him for that purpose, and if such directions are not immediately
carried out by the owner of such trees or plants, such trees or

plants may be destroyed forthwith by such Inspector at the

expense of the owner and disposed of in such manner as the

Inspector shall think fit '.

MarLATT (C. L.). Report of the Federal Horticultural Board,

United States Department of Agriculture, 22 pp., 1921.

This report includes a list of the current quarantine and other

restriction orders controlling the import of plants into the United
States, brought up to October 1, 1921.

Quarantine No. 3 prohibits the importation of the common or

Irish potato from Newfoundland, the islands of St. Pierre and
^liquelon, Great Britain, Germany, and Austria-Hungary, on
account of the potato wart disease [Syfichytrium eiidohioticur)i\.

Potatoes may be admitted from other foreign countries under
permit and in accordance with the provisions of the regulations

issued under the order of December 22. 1913, bringing the entry

of potatoes under restrictions on account of injurious potato diseases

and insect pests. Importation of potatoes is now authorized from

the following countries: Denmark, Cuba, Bermuda, and the

Dominion of Canada.
Wart disease is now limited to comparatively small areas in the

States of Pennsylvania, West Virginia, and Maryland. The aggre-

gate of new infections covers an area of less than one hun(i'ed

acres. The three invaded States are enforcing effective quarantine

measures. Important progress has been made in the research

carried out in co-opei'ation with the Bureau of Plant Industry and
involving the following investigations : The development of success-

ful methods of soil sterilization by heat, chemicals, or other means

;

the testing of both Amei'ican and imported varieties of potatoes for

reaction to the disease and adaptability to the climates and soils of

the infested and adjacent regions ; the study of the character of

immunity in inheritance and the production b}^ breeding of new
immune varieties ; the determination of the effect of climate and

soil conditions on the distribution and development of the disease;

and a careful study of the life-historj- of the organism.

Very important results have been obtained from these investi-

gations, notably in respect of the determination of immune
varieties. The outcome of the work has lai-gely banished the fear

that the disease micjht follow as destructive a course in the United

States as in parts of Europe, but it is pointed out that there is

none the less a continued necessity for thorough survey work and

the strictest administration of local quarantine regulations.

Quarantine No. 7, as amended, prohibits the importation from

each and every country of Europe and Asia, from the Dominion ot

Canada, and from Newfoundland, of all five-leafed pines and all
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species and varieties of the genera Ribes and Grossularia on account

of the white pine blister rust [GronaHlwni rlhicola^

Quarantine No. 15 prohibits the importa,tion from all foreign

countries of living canes of sugar-cane, or cuttings or parts thereof,

on account of certain injurious insects and fungous diseases.

Quarantine No. 19 proliibits the importation from all foreign

localities and countries of all citrus nursery stock including buds,

scions, and seeds, on account of citrus canker \^Pi^eudomorMS citri\

and other dangerous citrus diseases.

Quarantine No. 24, as amended, prohibits the importation from
south-eastern Asia (including India, Siam, Indo-China, and China),

the Malay Archipelago, Australia, New Zealand, Oceania, the

Philippine Islands, Formo.sa, Japan, and adjacent islands, in the

raw or unmanufactured state, of seed and all other portions of

Indian com or maize, and the closely-related plants including

all species of Teosinte (Euchlaena), Job's Tears (Coix), Polytoca,

Chionachne and Scleracline, on account of the downy mildews
\_Sderospora spp.] and Physoderina diseases of Indian com, except
that Indian corn or maize may be imported under permit and in

compliance with the conditions prescribed in the regulations of the

Secretary of Agriculture.

Quarantine No. 28 prohibits the importation from eastern and
south-eastern Asia, the Malay Archipelago, the Philippine Islands,

Oceania (except Australia, Tasmania, and New Zealand), Japan
(including Foi-mosa and other adjacent islands), and the Union
of South Africa, of all species and varieties of citrus fruits, on
account of the citrus canker, except that oranges of the mandarin
class (including satsuma and tangerine varieties) may be imported
under permit.

The canker disease of citrus fruit has been officially reported to

the Board as occurring in Australia. It therefore seemed desirable

to extend the existing quarantine to cover Australia, Tasmania, and
New Zealand, but action has been deferred until certain additional
information can be secured.

Quarantine No. 34 prohibits the importation for any purpose of
any variety of bamboo seed, plants, or cuttings thereof capable
of propagation, including all genera and species of the tribe

' Bambuseae from all foreigii countries and localities, on account of
dangerous plant diseases, including the bamboo smut {Ustilago
shiraiana). This quarantine order does not apply to bamboo timber
consisting of the mature dried culms or canes, or to any kind of

j

article manufactured from bamboo, or to preserved bamboo shoots.

1
Quarantine No. 37, revised, with regulations, prohibits the

'importation of nursery stock and other plants and seeds from all

foreign countries and localities, on account of certain injurious
Insects and fungous diseases, except as provided in the regulations.
The following plants and plant products may be imported without
restriction : Fruit, vegetables, cereals, and other plant products
jimported for medicinal, food, or manufacturing purposes ; and field,

vegetable, and flower seeds. The entry of the following plants
is allowed under permit : Lily bulbs, lily of the valley, narcissus,
hyacinths, tulips, and crocus ; stocks, cuttings, scions, and buds
3f fruits ; rose stocks, including manetti, multiflora, brier rose, and
Rosa rugosa ; nuts, including palm seeds ; seeds of fruit, forest.
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ornamental, and shade tree« : seeds of deciduous and evergreen

ornamental shrubs; and seeds of hardy perennial plants.

Provision is also made for the issue of special permits under
safegruards for the entiy in limited quantities of nursery stock

and other plants and seeds not covered in the preceding lists, for

the purpose of keeping the country supplied with new varieties

and necessary propagation stock.

i
In a separate explanatory leaflet (H. B. 105, revised 1st January

19:2:2), it is stated that nursery stock, &c., imported for propagation

has been the source of 90 per cent, of the insect pests and plant

diseases introduced from other countries, which occasion an annual

loss to agriculture and forestrj- of about one billion dollars.

A seven years' test of the possibility of safeguarding plant imports

by inspection and disinfection has revealed the inadequacy of this

method, and the necessity for excluding all plant stock not abso-

lutely essential to the agricultural and silvicultural requirements

of the United States. The procedure for obtaining special permits

is described. The immediate sale of the imported plants is not

permitted, but plants produced from them ma}' be sold. The
permits will chiefly be granted to commercial firms and scientific

institutions. Importation must be made through the Federal

Horticultural Board at Washington or San Francisco. Importation

by mail through the Board is also permitted.]

Quarantine No. 39 prohibits the importation of seed or paddy
rice from Australia, India, Japan, Italy, France, Germany, Belgium,

Great Britain, Ireland, and Brazil on account of two dangerous
plant diseases known as flag-smut [Uroeystis trtticl) and take-all

lOphiobolus graminis). \ Whe^t, oats, barley, and rye may be

imported from the countries named only under permit.

Quarantine No. 44 prohibits the importation of stocks, cuttings,

scions, and buds of fruits from Asia, Japan, the Phihppine Islands,

and Oceania (including Australia and New Zealand) on account of

dangerous plant diseases, including Japanese apple cankers, blister

I'light, and rusts, and injurious insect pests. Provision is made
for the importation under special permit of limited quantities of

stocks, cuttings, scions, and buds of fruits from the countries named,
for propagation.

Legislazione fitopatologica. [Phjdiopathological legislation.]

—

Boll.

meusile della R. Staz. di Patologia vegetale, iii, 1-3, pp. 25-26,

1922.

By circular dated 9th February 1922, the Italian Ministry of

A^'^riculture authorized the importation into Italy, for the purpose

of freeing from Cuscuta and re-exportation, of foreign pasture

-eeds. by responsible commercial firms, under special licences to be

granted by the Regional Phytopathological Observatories [Stations],

In the applications for such licences, the country of origin of the

seeds to be imported, the quantity and quality of the seed, and

the place in which gi^ading and freeing from Cuscuta will take

place must be stated
;
guarantees must also be provided for the

;'u!filment of a number of conditions to which the importation is

su"bject<id, such as destruction of the refuse remaining after freeing

from Cuscuta, re-exportation of the seed treated, supervision by

the Phytopathological Stations, &c.
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Gram (E.) & Rostrup (Sofie). Oversigt over Sygdomme hos
Landbrngets og Havebrugets Enltiirplanter i 1921. [Survey
of the diseases of cultivated aorricultural and horticultural

plants in 1921.]

—

Tidsskrift for Plan/eavl, xxviii, 2, pp. 185-

246, 1922. [Eno;lish summary.]

The period under review (1st October, 1920, to 30th September,
1921) in Denmark had an unusual amount of sunshine, a mild
winter being followed by an exceptionally warm spring and a cool

I

June. The rainfall was very low, except in December and January.
1 The fungous diseases are classified under the following headings,

j
many other records being given besides those mentioned below :

—

Cereals. Root blight {Pythiuvi de Baryaaum and Fusarium
\ spp.) occurred in conjunction with poor germination in some oat

and barley fields ; oats (especially grey) were severely attacked,

particularly on newly-tilled, non-calcareous soil. Mildew (Erysiiyhe
• graminis) occurred on rye, wheat, and barley, the new wheat
! variety Trifolium 14 being badly damaged. Foot rot {Fusarium
' culrnorurri and other species) was very prevalent on rye, wheat,
. oats, and barley. The strawbreaker fungus {Leptosphaeria herpo-
' trichoUles) caused .some cases of foot rot of rye. Stripe disease of

barley (Pleos'pora gram'tnea) occurred in a comparatively mild form,

but was very widespread, especially on the varieties Karl, Tystofte
i Prentice, and Nord Slesvig Kaempe. Good results were obtained
jby seed disinfection with 0-25 per cent, uspulun (which also pro-

'motes germination), 0-2 per cent, formalin, and 0-5 per cent, copper
'sulphate. Leaf spot disease of barley {Pleosjwra teres) was in-

jurious chiefly on cold soils. Oats were attacked by leaf spot
disease (Hebninthosporiuvi avenue) and winter barley by Mars-
^sonia secalis. Bunt of wheat [Tilletia caries) was very prevalent,
'75 per cent, and 78-6 per cent, of infection being counted in two
jinstances where the seed was not treated. Smut of- wheat (Ustilago
'tritici) occurred on Wilhelmina and on Argentine spring wheat.
'Loose smut of barley {U. nuda), covered smut of barley {U. hordei),

'md loose and covered smuts of oats [U. avenue and U. levis) were
ill reported, the last named being on the increase owing to the

M
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omission 0f seed treatment. Fla^j smut of rye (Urocystia occulta)

was very common, but easily controlled by disinfecting with for-

malin. 31a<:k rust (Puccinia firaminis) occurred on rye and oats

in the vicinity of barberry bushes ; the reticulations concerning the

eradication of the latter have now been extended to include the

southern Jutland districts. Yellow rust (Puccinia glumaruni) was
very prevalent on wheat, especially Wilhelmina, Tystofte Small II,

and Panser II.

Leguminosae. Mildew of peas (Erysiphe j^isi) was very

sevei'e in August ; marrowfats were mildly attacked by foot rot

(Fumrium, etc.).

Root crops. Mosaic, rust (fVM7i2/ces 6etoe), and downy mildew
(Peroiiospora srhachtii) on mangolds and beets are increasing, the

reason given being that seedsmen's nurseries afford numerous
opportunities of early infection. Crown gall (Bacteriwrn tume-

facienfi), dry rot (Phorna hetae). and Hypocli nus violaceusaW occurred

on beets. Dry rot frequently appears as the result of fertilization

with marl or lime, and Hypoihnus violaceus is reported chiefly

from low-lying swampj^ ground.

Cruciferae. Black rot (Pseiidornoiuis campedris) and Myco-

sphaereVa bros.^icicola of cabbage and soft rot (Bacillus co.roto-

vnrus) of tin'nips were prevalent. Records of several others

common diseases of crucifers are given.

PoTATOE.'^. Leaf roll occurred verj' generally, Magnum Bonum
being attacked to the extent of 75 per cent, in some cases. Mosaic
was also very serious, especially on Up-to-Date. Blackleg (Bacillue

phytophthorus) [B. atrosepticus] was severe on Sharpe's Victor and
Richter's Imperator, and Verticillium alho-atrum on Up-to-Date.

Fodder crops. Clover stem rot iSclerotinia trifcliorum) was
adequately controlled by the application of lime or marl to the

soil. Bacteriosis {Aplanobacter rathoyi) of cock's-foot grass \^D<ic-

iylis glovierata] was of some importance in the nursery districts,

and there were a few insignificant attacks of Ej^ichloe typhina on
the same host. Smut of brome grass [Ustilago broviivora) was
successfull}' controlled l)y formalin.

Fruit. American gooseberry mildew (Sphaerotlieca mors-vvae)

can be controlled by cutting back the twigs and by delayed dormant
spraying with copper sulphate 3 to 4 per cent, or formalin 2 per

cent. A reduction in the use of nitrogenous fertilizers is also

advisable. Tomatoes were attacked by streak (Bacillus latltyri)

and a fusariose (Fusarium cuhnorum). Apple mildew (Poclo-

sphaera leuccdricha) was widespread on the varieties Aakero,

Baldwin, Bellefleur de France. Bismarck. Boiken, Cox's Orange,

Signe Tilliscli, Urania, and others. Canker (Xecfria galligena)

was most severe on Cox's Orange and White Transparent. Scab

(Venturia inaequalis) occurred p 'incipally on Bismarck, Cellini,

Cox's Orange, Cox's Pomona, Lord Suftield, etc. The trellis rust

of pears (Gymaospoy^angium cahi nae) was prevalent and more
severe than usual.

Clcurbitaceae. Mildew (Erysiphe cichoracea nun) and blight

(Macrosporium mdophthorum) [Cladosporium cucumerinum Ell.

& Art.] of cucumbers caused considerable losses.

Onions and leeks. Onion mildew (Peroiiospora achleideiLi)
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may be controlled by the careful selection of setts, roi^uin^^ of

diseased plants, and spraying with Bordeaux mixture. Onion
mildew is reported for the first time on leeks. Leek rust (I'lifcniia

porrl) was also recorded from the north of the country.

Trees, shrubs, and ornamental plants. A Phnmu, found
previously on allied evergreens, is reported to occur on dying
twig-ends of Cupres)<as. Fu^ariwni dianthl was found on carna-

tions, streak {BaciUvs lathy ri) on sweet peas, and bacteriosis

(Psendornonas syrin gae) on \i\axi. Heart rot (Pohj/)t>rvs unuosv.s)

spread from fence posts to hawthorn and other nhrubs in the

vicinity and killed them.
Physiological. Bitter-pit was rather counnon in apples after

picking. The appearance of dry spots and withering of the margin
of apple leaves appears to be connected with a deficienc}' of potas-

sium. A bark-burn (' Lohkran/dieW) of cherry twigs was reported

for the first time. Spray injury from lime-sulphur 1 : 30 is recorded

on the apple varieties Frogtnore Prolific (serious) and Hawthornden
(slight). Yellow Transparent gooseberries are also liable to spray

injury.

Freeman (E. M.). Division of Plant Pathology and Botany.—
Anil. Rejit. Aijric. Ejper. iStat. L niv. oj Miniie6i>la. xxix
(1st July 1920 to 30th June 1921), pp. 72-77, 1921.

The most destructive plant disease in the State during the pej-iod

under review was the black stem rust of wheat [Puccliua
(jratninis\. Scab [Gihherella fauhiiiet'ii] was also fairly serious,

but less prevalent than in some years. Apples were severely

attacked by fireblight [BaciUvs amylovoms]. and apple scab

VVenturia inaequoiiff\. Blackleg of potatoes [Buci/lnsatroseptirns]

aid considerable damage in the Red River Valley, while lettuce

drop [^Sclerotiiiia libertiana] was quite destructive in the head
lettuce region near Duluth, and black rot of cabbage \_Pt<f'V(l<inioims

ca'TYipestris] in the south-east.

The work of breeding cereals for rust resistance is making pro-

gress. Selections from crosses between Marquis and lumillo wheats
were extremely resistant in the field. Preliminary experiments on
the relation between soil nutrients and the physiology of host

plants indicate that different biologic forms vary in their reaction

to environmental conditions. There seems to be strong evidence

that the .spring habit of Marquis can be combined with the rust-

resistant properties of Kanred. The study of the biologic speciali-

zation of cereal rusts has shown that there are at least thirty-three

distinct forms of stem rust. Considerable evidence has been, col-

lected to the effect that the summer spores of black stem rust do
not live over winter and spring in Minnesota, and that the rust in

spring originates chietiy on infected barberries. The barbeny
eradication campaign has been vigorously pursued, twelve counties
now being practically free.

The superiority of flax selections 25-7 and 175-1 was again
demonstrated, these varieties being resistant to wilt [FaS'iriHiih
liiii]. Contrary to the general opinion, the wilt-resistant tlax has
not forfeited any appreciable degree of immunity by growing on
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clean soil. Experiments indicate that early planting will aid in

the prevention of wilt.

The foot and root rot and seedlin<^- blight of wheat, barley, and
rye [HelrnintJiosportum spp.] were further investigated, a marked
difference in susceptibility being found in seed-clean varieties.

Re-cropping of wheat grown in infected soil resulted in stunting

of the plants. A strain of Helminthosjioriuin isolated from rye

infected 32 varieties of wheat, 10 of barle}'. 1 of rye, and 50

species of grasses, while 7 varieties of oats and 13 species of grasses

proved immune.
Careful hand inoculations were made with a view to ascertaining

the varietal susceptiliility of wheats to loose smut [Ustilago tritici\

and a high percentage of infection was obtained on Preston,

Bluestem, Glj'ndon, and Marquis. Stanley was less susceptible

and Mindum and KuV)anka Aery resistant to this fungus. In
the barleys Manchuria. Minnesota 388, and Wisconsin No. 9 were
extremely susceptible to U. uv.du, while Minnesota 184 was some-
what resistant.

Many differences in resistance to bean anthracnose [Colleto-

tric/iurn liadeinv.t]iiiinuiii\ have been demonstrated, and at least

two biologic forms of the di.sease isolated.

Seed potatoes derived from sprayed plants gave higher yields

than those from unsprayeci plants. Probably this difference was
largely due to the repellent action of Bordeaux mixture on

aphids, thus preventing infection Ijy mosaic. Better results in the

control of black scurf [R/uzocfonia solan
i'l

were obtained by
treatment with corrosive sublimate (1 : 1000 for 1^ hours) than
with formaldehyde or copper sulphate.

[Bewley (W. F.)]. Report of the Mycologist.—Seventh Ann.
Rept. ChesJtui't Exjjcr. and Res. Stat. Hertfordsldre, pp. 32-41,

1921. [1922].

The following is a list of hitherto unreported diseases observed

during the year. Tomatoes were affected by mosaic disease, and
by a root rot and a fruit rot caused by Sclerotiiirn sp. and Botrytis

sp. respectively. Cucumbers were attacked bj^ Chidosporivni sp.,

causing leaf spot, and by mosaic disease. Arums suffered from
a soft rot of the corms due to Bacilh's aroideae, carnations were
attacked by rust {Uromyces caryophyllinvs), while wilt (Verti-

cillium alho-atrum) was recorded on antirrhinum and sweet peas.

Broad beans, culinary peas, and clover were all affected by streak

(Bacddu» lathy ri).

The main problem under investigation was the leaf spot of

cucumber caused by Colletotrichuin oligochaetwi. The symptoms
of the disease and the characters of the fungus are described.

An attack on the leaves only impairs the health of the plant

indirectly by the reduction of the ;eaf area, but when the fungus
invades the stem it kills the parts above the point of attack. The
scorched appearance of the plants and the spotting of the leaves

make the disease easily recognizable.

C. oligocJiaetuvi grows readily on artificial media and also on

such substances as new and rotten wood, straw, and cotton wool, if

kept damp. An examination of suspected materials definitely
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proved that the fungus may hibernate in decayed wooden strnctuns
and may also be carried in straw manure. Fumigation with
sulphur and spraying with cresyjic acids do not always entirely
destroy the fungus in greenhouses owing to insufficient powers of
penetration. It was found that the disease could be produced by
artificial inoculations between tem])eratures of 45° and 86"" F.,

but most easily at about 7')° F., the optimum temperature foi-

cucumber cultivation. The disease could be materially checked by
keeping the temperatures almormally high or low. There was a
marked relation between the amount of moisture in the air and
the rate of development of the disease. With an average per-
centage humidity of 9:2 or 88 the disease appeared in three <lays;
at 82 it appeared in four days: at 78 in five days : at ()9 to (53 in

six days ; while inoculated plants exposed to a percentage humidity
of 54 remained healthy. Excessive moisture in the houses there-
fore hastens the spread of the leaf spot.

The disease may be controlled to some extent by cleansing the
houses during the winter with an emulsion of cresyFic acid and soft
soap (1 gall, of straw-coloured cresylic acidi'J7-99 per cent, purity)
to 8 lbs. of pure potash soft soap) used at the rate of about one
part in fifty parts of water. During the growing season promising
results were obtained by the use of liver of sulphur and lime-
sulphur, flour paste or casein being added as ' spreaders '. The
following formulae have proved most satisfactory: (a) 5 H). flour,

4 lb. potassium sulphide, 100 galls, water
; (b) 5 11). Hour, 2 pints

lime-sulphur. 100 galls, of water. To ensure complete efticacy these
sprays should be used before the succulent petiole and stem tissues

are attacked, as tlie disease is very dillicult to check afterwards.
The disease is extremely virulent and should Ije condjated inunedi-
ately it appears. Spraying, followed by the removal of spotte<l

leaves, should be repeated at weekly intervals if necessary. 'I'Ik.'

spray occasionally burns a young leaf or tendril ; but the damage
done to the plant is negligible. i)usting with sidphur powder acts
as a temporary check to the disease, l)ut does not completel}- control
it. The atmosphere of the houses should never be allowed to

become stagnant or saturated with moisture, the beds should Ik;

kept v/arm, and the day and night temperatures maintained us
nearly as possible etpial.

' Damping off ' and 'foot rot' of tomatoes, due to I'hijtojJtthoru.

cryptogea and P. iKirasitica, were described in the fifth Ainiual
Report. Sterilization, with .2 per cent, formaldehyde or heat, of
the soil, seed boxes, pots, and water-.suppl}-, in all (^f which the
causal organisms may be transmitted, has prove<l an effectual pi'e-

ventive of the disease. The so-called ' Cheshunt compound' con-
sisting of a mixture of 2 oz. of copper sulphate and 11 oz. of
jammonium used at the rate of 1 oz. to 2 galls, of water is effective
lin destroying the fungi in the soil without injuring the plant. It
s very easy to use, being merely watered on the soil so as to wet
t thoroughly. The compound has also been tested on tomato and
'ther plants attacked by Vet'tlciUiuni a'ho-atruni, Fusarivm sp.,

md Rhizoctonin with promising results.

Melon canker is a di.sease which generally appears when the
•lants are setting their first series of fruits, and the rottinff of .soft



374

tissues near the ground in a typical symptom. The base of the

plant should be kept as dry as possible, and the rot may be checked

by dusting the affected parts and adjacent soil with a mixture of

two parts of finely ground copper sulphate, two parts of flowers of

sulphur, and ten parts of powdered, dry, slaked lime. A bacillus

has been isolated which is capable of producing the disease under

favourable conditions and further work with it is in progress.

Mosaic is stated to be rapidly becoming one of the most important

tomato disea.ses in the Lea Valley.

DiCKSox (B. T.), Plant diseases of 1920-21.—Thirteenth Ann.
Rept. Quebec ^Society for the Protevtio,i of Plants, pp. 66-67.

1921.

Orchard. During the season there was little apple scab {Vt'ii-

turia hiaeqvdlis) but an abundance of black rot [Phymlospora
cydoniae). The latter appears to be consetjuent on excessive

winter injury due to the severe winter of 1917-18. Winter
injury and black rot are two of the most important orchard

problems of Quebec. Sporadic cases of silver leaf (Sterevin

•pvrpureuim) occurred.

Field and garden. Pea beans {Phaseolvs vulgaris) were
severely attacked by blight (Psevdornonas 'phaseoli), while mosaic

and anthracnose also occurred, the latter only to a slight degree.

Broad beans (Vicia faha) suffered from mosaic to the extent of

50 per cent. Sweet peas were also attacked b}^ mosaic, distinct

mottling being noticeable in the flowers of the red-purple varieties.

Clovers in general were subject to mosaic, the red clover {Tri-

foliiini pratense) in the experimental plots sliowing over 50 per

cent, diseased. In the field, yellow and white sweet clover {Medi-
cago officinalis and M. alba) were severely affected, and black

medick (M. Iv/pulina) and Alsike clover {T. hyhridw\n) were
also attacked, but no percentage estimates were made. Alfalfa

{M. sativa) exhibited a speckHng similar to that of mosaic, but

it cannot yet be definitely identified as a form of the latter.

Tomatoes, potatoes, and tol)acco all developed mosaic, the first

named to the extent of 52 per cent. Mottling of the fruit was
common. The potato seed was carefully selected, Imt nevertheless

there was approximately 3 per cent, of mosaic, 5 per cent, of true

leaf roll, and 8 per cent, of leaf roll caused by Fusariwn sp.

Blackleg (Bacillus phytoph thorns) [B.atroi<epticus] was not serious.

Late blight [Phytophthora. infestaiit<) did not appear till September,
when there was a fortnight of heavy, warm rain. This resulted in

a heavy loss of potatoes in storage, chiefly from Fusarixun rots

combined with some late blight. The author's explanation is

that the tubers did not matxire sufficiently before harvest owing
to warm rains in the latter part of the season, and very slight

injuries to the skin can cause trouble in storage under such

conditions.

Raspberries, especially Cuthbert, were severely attacked by curl

and yellows, many plants showing typical mosaic symptoms with no
sign of curl. Symptomatically they are distinct diseases. The
uredo and teleuto stages of Cronartium ribicola again developed
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on currants. This has occurred for the last six years, without any
sign of a diseased Piiius strobus in the vicinity.

Greknhouse. As in the field, tomatoes, especially Livingstone

Globe, and to a lesser degree John Baer, were attacked hy mosaic.

Leaf spot, caused by Se[)tiirla lyci>i>er6ici, was n(jt serious. Seed-

lings of Ghaiiidecyparis obtusa and PIuals koraieti»if> were damj)ed

oft" by a Fusarium. Snapdragon rust (Pacciiun andrrl/i m)
became so serious that all old stock had to be discarded and new
seed obtained.

Storage. Potato losses in storage have already l)ecn mentioned.

Black rot in apples was fairly common, excellent mummies with

pycnidia being obtained. Complaints were received from the

Montreal market that apples were badly packed, with the result

that the stalk of one apple pierced the skin of the one aliove,

thus affording entrance to Peuirilliuin glavcvni which set up
soft rot.

Ramirez (R.) Flagas de la Agricultura en el distrito federal.

[Agricultural pe.sts in the Federal District].

—

La Revtstn

A(jrlcola [Mexico], v, 9, pp. 66:2-663, 192

L

This is a list of the chief insect and vegetal)le parasites

occurring in the Federal district, Mexico. The following are some
of the records of parasitic fungi of interest. Phytop/ithura Infcs-

^Mis on tomatoes ; Exoascus defurnlans on apricots; Pseadopezlin
raedicLKjliiis on alfalfa ; Th/'elavai sp. on agaves : Mellola ca'ineUlae

on limes and oranges ; Erysiphaceae on vines, roses, begonias, dahlias,

cucurbits, chillies, and beans ; Nedria spp. on apple and pear trees;

Clavice/js pv.rpurea on Gramineae ; MycoftphcwreUu fra<jarlae on
strawberries ; Veaturia poml [iiiaequdllfi] on apple ; V. plriiui on
pear ; another VeiUaria on figs ; Glomendla rufomucalans on
apple; Ooa/jora [Actluoinyces] t<cub(ei> on sweet potatoes; Botrytis

on vine ; Balyhiufia a^i. on agaves: DlDierosporlum a(javectot u iii

on agaves; CercosporeUu sp. on apple: Coryaeinn beljerlnck'il on
apricots; Cyliiidrosporluni sp. on apple; Ubtilayo zeae on Indian

corn; Udilago trltlcl on wheat; U. nvda on barley: TiUetla fuetdits

and T. tritici on wheat; Puccinio (jrainluLs on wheat; Pltnnj-

vvkluim sabcorticium on ro.ses; EkitoctotiUi sp. on sugar beet and
sweet potato ; Bacterium Unitefucienti on pear ; Bait, sauastuitol on
olive ; Bacillus aviylovorus on pear, apple, and (juince ; B. aula na-

cearuno on sweet potato and tomato.

Pole Evans (L B.). Botany and plant pathology : Annual
Report Department of Agriculture for year ending June 30,
1921.

—

Jouru. Dept. of Arjric. >S. Afria^ iv, 1, pp. 55-5'.',

1922.

The most important research work carried out by the Depart-

Iment was in connexion with the wastage in export citrus fruits

j[see this Review, i, 2, p. 58], citrus caidcer, and tobacc(j wildfire.

Steady progress has been made in the campaign against citrus

jcanker, and the number of infected trees has dwmdled from 11,702

jin 1917-18 to 6 in 1920-21. The disease of tobacco known as

jwildtire [since found to be not true wildfire but angular spot : see

iiext abstract] is very prevalent in the Pietersburg and Rustenburg



370

districts, ;in«l this serious disease is the su1)ject of invL-sti<,^ations

with special rej^ard to means of pievention. Poplar trees in

the Bedford district have been found to he affected hy (Ujb.aijvra

i:h'njsosi>erina. A noteworthy feature durin-- the late sununer rains

was the prevalence of bacterial diseases, particularly of the potato

and tomato. Numerous inquiries were received concerning- mottled

or concentrically-zoned citrus leaves, a condition which requires

physiological investi<ratioi^ Crown gall seems fairly prevalent and

must be°attributed':.i part to the carelessness of nurserymen in

sending out diseased stocks. Otlier diseases reported as being very

prevalent were internal brown fleck and scab in potatoes, peach

freckle, blossom end rot in tomatoes, wilt in pine seedlino-s, die-back

of pines, ripe rot in papaws, die-back in apples, bacterial wilt of

beans, walnut blight, physiological troubles of (luiiMe, plum, peach,

pines, and buchu YBnr()S)iy(\

At Durban further investigations of the micro-organisms causing

deterioration of su^ar in storage were carried out, and work on

the South African Polyporaceae an<l Thelephoraceae was continued.

At Capetown the study of the causes of wastage in export citrus

made good progress and di.sclosed a very satisfactory state of ati'airs

as far as cold storage conditions at Capetown are concerned
:
con-

trol of pear scab, of ' vrotpootje ' in wheat, ami die-back of

stone fruit trees caused by Schr.ophylluin comtnune also engaged

attention.

Departmental Activities. Wildfire and angular spot in Tobacco.

Jimrn lJei>t. i>j Ayric. S. Africa, iv, .2, p. 117, 192:2.

The disease popularly known as wildfire and angular .spot in

tobacco, which during the sea.son 19:2()-.21 was only reported from

the Government Experiment Stations at Rustenburg and Piet

Retief and from certain farms in tliese districts, seems to be

spreading to Groot Marico and Swaziland, while it has also

made headway in the two original districts. This extension is

causing great anxiety to growers.

According to Schilz's recent work, the South African organism is

Biicterium\(iigulaturn, the bacterium connected with angular leaf

spot in the United States. While the lesions on tobacco leaves in

the field and those produced by inoculation resemble wildfire, the

organism concerned is not the wildfire organism, B.tdhacwii, which

has not once been isolated. [This is possibly also the case in

Rhodesia : see this Reviev, i, 3, p. 93.]

Haskeli. (R. J.) li: Wood (J. I.). Diseases of fruit and nut crops

in the United States in 1921.—Plant Disease Bull, ^apple-

ment 20, 135 pp., 26 figs., 1922. [Mimeographed.]

The authors have prepared this report from data sent in by the

working pathologists of the United States, most of whom are

collaborators or correspondents of the Plant Disease Survey.

Reports were also obtained from the Bureau of Markets and Crop

Estimates. References are given to many of the publications of

1921 relating to fruit diseases in the country. The report covers

diseases of pome fruits, stone fruits, small fruits, sub-tropical fruits
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(including citrus, fig, date, pineapple, avocado, mango, papaw, and
guava), and several nut crops.

The temperature during 1921 in the United States averaged
above normal in all parts. The winter of 1920-21 was mild, and
spring opened early, but was followed l)y damaging cold spells.

Summer was characterized by unusual heat, with drought in many
cases. The precipitation for the j'ear was irregular, being below
normal in many areas, but above normal in others. These weather
conditions exerted considerable influence upon the occurrence and
seriousness of various fruit diseases.

The diseases are listed under the name of the fruit affected,

and for each disease there is a general survey of the prevalence

and distribution during the year, followed by a more detailed

survey by states.

These reports are invaluable to any one wishing to obtain a
comprehensive picture of the injuries caused by plant diseases in

the United States, and of the variation in these diseases from year
to year.

Report of the College of Agriculture and tlie Agricultnral Ex-
periment Station of the University of C&lifornia, 1st Jnly,

1920 to 30th June, 1921. 191 pp., 1922.

This report contains a brief record of the work on phyto-

pathology in progress at Berkeley, at the University Farm, Davis,

and at Riverside, some of which has been separately noticed.

Field trials of large- and small-seeded Bayo beans for resistance

and susceptibilit}' to bean rust (Uromyces appendtculatus) showed
that the large-seeded varieties are so far immune, while the

small-seeded ones are susceptible with a single exception, which is

extremely resistant if not entirely immune.
The following varieties of oats exposed to epidemic attacks of

stem rnst (FucLiaia graminis avenae) were found to mature free

from infection : Sixty Day (223a). Burt 253a. Nebraska 21, Rich-

land (281a), White Russian (284a), North Black Finnish, Sixty Day
Selections, CI. 256, Wisconsin Pedigree Kherson 156, Iowa 25,

Iowa ]02i. and Iowa 96-3. Of these the three last named and
White Russian all gave evidence of high resistance to stem rust

under all conditions, while the character of early maturing was in

.some degree responsible for the immunity of the others. Green-

house tests showed that, in addition to the varieties mentioned, the

following were also highly resistant :— five strains of White Russian,

Tartarian, Long Tartarian. Danish, and Ruakura. The results of

inoculations with twelve strains of P. graminis avenae on a wide
range of oat varieties gave no indication of the existence of more
than one biologic strain on this host.

Observations were made on the factors influencing resistance to

stem rust in wheat. In Kanred, a resistant variety, both morpho-
logical and phj'siological factors are apparently involved. The
narrowness of the stomatal openings prevented tiie entry of all

but 10 per cent, of the germ tubes, while the few which gained

admission were immediately arrested by a reaction of the host

resulting in the destruction both of the hyphae and the invaded

host cells. The dead areas on the leaf cannot be seen without

m2
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a lens. In slightly less resistant wheats larger flecks of dead
tissue may form before the fungus is killed.

Copper sulphate applied at the usual concentrations causes losses

in steeped seed wheat under local conditions varying from 40 to

50 per cent., which may be largely prevented by dipping the seed

thus treated in a solution of lime. This method is now well

established in the Pacific coast states. During the past year nearly

a thousand vai'ieties and selections of wheat were heavily inocu-

lated with bunt spores, and were grouped according to the results

as follows: 0-7 per cent, immune (0 per cent, of infection); 1-9

per cent, resistant (0 to 10 per cent, of infection); 1-6 per cent,

susceptible (11 to 25 per cent, of infection) ;
10-6 per cent, very

susceptible (26 to 75 per cent, of infection) ; and 84-9 per cent,

extremely susceptible (75 to 100 per cent, of infection). The
immune and highly resistant wheats offer a basis for the breeding

of bunt-resistant varieties. A number of crosses between resistant

and susceptible wheats were made for future study.

Sooty mould {Hormodendron cladosporioides) occurs on wheat,

and to a lesser extent on oats. Though usually considered unim-
portant it causes serious losses in the coastal districts subject to

spring and summer fogs. The spores are v.-ind-borne, the attack

occurring after the grain is in full head. There appears to be a

certain amount of varietal resistance to the disease. No remedy
is known.

Barley scald {Rhync]iosporiuint<ecalis) has been under observation

in California for two years. It attacks the plants, especiallj^ the

earl}^ sown varieties, soon after germination at the beginning of

autumn. Some of the best varieties are highly resi-stant, while

selections from 3Iariout, Tennessee Winter, and ' 4000 ' excelled the

original parents in this respect.

Apple cankers were prevalent along the coast from Humboldt to

Monterey, possibly because of their connexion with frost injury.

The north-western and European cankers (Xeofabraea inalicorticis

and Xedria galligena) were found together in several orchards,

being hardly distinguishable from one another in the early stages.

Reports from Oregon indicate that the treatment for north-western
canker (Bordeaux 6-6-50 after the fruit is off", and again in three

weeks) may also control European canker. New York canker
{Phyt>alospora cydoniae) was also present in a lesser degree.

Extensive experiments in the control of brown rot of apricots

(Sclerotinia cinered) were carried on at the Deciduous Fruit Station

with some fifty different spray treatments, including most of the

known fungicides. Tiie preliminary results show that spraying
has a definite value in controlling the di.sease. Even trees which*

only received a dormant spray (usually considered worthless)

averaged fewer dead twigs than :he controls. Ten large control

trees averaged 299 infections to the tree, while ten similar adjacent

trees sprayed with lime sulphur while dormant had an average of

183 infections, and ten other trees sprayed while dormant with
Bordeaux only 102 each.

It was found that the common ornamental Japanese quince

{Chaenomelas japonica) was an excellent host for S. ciiierea. The
quince flowers, which are amongst the earliest to come into bloom,
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are readily attacked, the infected blossoms being densely covered
with spore masses which serve to produce an early infection of
susceptible fruit trees.

Bacterial gummosis {Pseudomonas cera.tius) on the apricot is now
reported to be present on the cherry also in California. The
disease appears to be spreading rapidly. It is at times almost
indistinguishable from brown rot.

The lemon brown rot fungus (Pythlacystis c'drophthora) occa-
sioned serious damage to deciduous nursery trees in the early winter.
The heaviest losses occurred among June buds of peach and apricot
many trees being girdled by cankers just above the bud. Grafted
stocks of pear, both Bartlett and Ussuriensis, were also affected.
P. citrophthora is a soil fungus which attacks the bark only under
conditions of extreme moisture, and no further spread is antici-
pated after planting out. There is some evidence, however, that
the fungus may occur in bearing trees.

Fawcett's conclusion that Bacterium cifriputeale Smith and Bad.
cdrarefaciens Lee, causing citrus black pit and citrus blast respec-
tively, were identical, was confirmed by a number of experiments.
The two diseases are merely two different effects produced by the
same organism. It has also been ascertained that infections leadin<r
to the disease are usually due to slight surface injuries broucrlS
about by south winds with driving rain. This is the first .satis-
factory explanation of the well-known facts that the lesions are
more numerous on the. .south than on the north side of the tree, and
on long succulent shoots than on the shorter and more compact
growth

;
and that the blast is slight on trees in sheltered places on

the north side of buildings or thick hedges. Bordeaux mixture
ajiphed m the first few days of November reduced the number of
blast lesions to about one-fourth of that on un.sprayed trees.
Stem end rot and melanose {Pkomopsis cltrl), not previously

believed to occur in California, were found on lemons and pomelo
respectively. The fungus has proliably been present in the State
tor a long time but overlooked on account of its minor importance
under Oalifornian conditions.

Wolf (F. A.). Additional hosts for Bacterium solanacearum
Phytopath., xii, 2, pp. 98-99, 19.<!2.

Some fifty species of host plants in nine families are known to
be subject to attack by B. solanacearum. The author adds soy-
beans {Soja max), dahlia (Dahlia rosea), and cosmos (Cosmos
tnptnna.tus) to the li.st of ho.sts found naturally infected. The
dahha and cosmos showed sudden wilting, but the .soy-beans
although less wilted, showed a dwarfing followed by i^remature
drying and death of the foliage.

Heuser (W.). Versnche iiber den Einflnss ansserer Bedingnngen
auf die Starke des Steinbrandbefalls des Weizens. [Experi-
ments on the influence of external conditions, on the inten.sitv
of bunt attack on \\hQa,t.]—Fdhlings landwirtsch. Zeit kxi
5-6, pp. 81-99, 19:22.

> - »

Various external factors are involved" in the incidence of bunt on
vheat, the most important of which are temperature at .sowing time,
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and inanurial treatment. Numerous investi<ifations have shown that

very high or very low temperatures favour the germination of the

wheat at the expense of the bunt spores. On the other hand, the

moderate temperatures usually prevalent in Germany at sowing

time (6° to 10° C.) afford equal facilities of germination both to

the o-rain and the spores. Laupert (Deutsche lanchc. Presse, Ixii,

1920) states that in South Russia, wheat sown in the middle of

August comes up in three to four days, before the spores have time

to germinate. At very low temperatures again (3° to 4-5° C), the

spores are unable to germinate while the wheat can do so. The
minimum temperature for the germination of wheat is 3^ to 4-5° C.

and for that of bunt spores 5° C, the optimum for wheat is 25° C.

and for bunt spores 16° to 18° C, the maximum for wheat is 30° C.

and for bunt spores 25° C. Rapid germination is also a varietal

characteristic of Criewener 104, SiegerLmder, and other varieties.

Heine's Teverson is an example of a slow-germinating and slow-

developing variety which is extremely liable to attack.

According to von Kirchner (FuhliiKjs laiuhv. Zeit., 1916), the

resistant varieties are enabled to withstand the progress of the

mycelium, even after infection has taken place, by reason of certain

acids, antitoxins, and ferments wl:wich the}' contain. The rapid

development of the ears is a further means of protection against

the disease, the mycelium being unal>le to penetrate all the newly-

formed shoots. It is suggested that the anatomical structure of the

hydrophytic varieties of the coastal districts is possibly better

adapted to the requirements of the fungus than that of the

xerophytic inland varieties. Small seeds used in an experiment

gave a higher percentage of infection than large ones, but this is

not of much importance in practice.

Fertilization with potassium and phosphoric acid increased the

percentage of infection, while nitrogen reduced it by stimulating

the development of ears. An experiment in 1921 showed that the

use of seed from the 1919 crop led to a reduction of 20 per cent, in

infection as compared with seed from the last harvest.

Weber (G. F.). Studies on Corn vust.— Phytopd.th., xii, 2, pp. 89-

97, 3 figs., 1922.

Uredospores of Fuccinici sorghi were found to germinate better

when shaken from the sori than when removed with a scalpel.

The minimum temperature for germination was 4° C, the optimum
17°. and the maximum 32°. The optimum temperature for infec-

tion was about 18° G. ; a good deal occurred at 8°, but none at 32°.

The germ-tubes enter the host through the stomata usually with,

but sometimes without, the formation of appressoria. No attraction

of the germ-tubes towards the stomata was found. The mycelium
developed in the intercellular spaces in contact with the host

parenchyma. Infection of the mesocotyl was obtained.

Uredospores from rusted maize leaves kept oiit of doors under
various conditions at Madison, Wisconsin, in 1919, germinated
freely until early November, after which a rapid decline in via-

bility took place, and by 15th February, 1920, only two spores

germinated in all the tests; after that none germinated. On
3rd and 11th January attempts to inoculate maize plants with these
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spores from outdoors failed. The spores therefore failed to over-

winter under such conditions.

No evidence of specialization on the part of the rust was
obtained. Sweet corn {Zea saccharata) was found to be most
susceptible to rust, followed in order by flint, flour, dent, Z. I'anioaa,

pod, and pop corn, the last named being only moderately atfected.

FiTZPATRicK (H. M.), Thomas (H. E.), & Kirby (R. S.). The
Ophiobolns causing take-all of Wheat.—Mycologla, xiv, 1, pp.
30-37, 1 pi., 1 fig., 1922.

Perithecia of Ophiobolus were found on wheat showing take-all

symptoms in New York in 1920. The fungus was compared with
specimens labelled 0. graminis from England, Japan, Italy, and
France, and all were found to be identical. Specimens were sent

from New York to McAlpine in Australia, who pronounced the

American material to be the same species as that occurring in

Australia.

Comparisons were made between the specimens usually called

0. graminis Sacc. and specimens of IS'pkaeruL eucrypta Berk. &
Br. and S. cariceti Berk. & Br. obtained from Kew. The latter is

considered to be identical with Ophiobolus graminis, and the name
0. cariceti (Berk. & Br.) Sacc. should replace 0. graminis. Sphaeria
eucrypta and 0. herpotrichus are considered to be different organisms,

both of which have, in various ways, been associated with the name
0. graminis or with the take-all disease. A full description of

0. cariceti is given.

Ktuby (R. S.). The take-all disease of Cereals and Grasses.—
Phytopath., xii, 2, pp. 66-68, 3 Hgs., 3 pi., 1922.

Take-all caused by Opliioholus cariceti (0. graminis) was first

reported for the United States by Kirby and Thomas from New
York in 1920 {Science, lii, p. 368), and has since been found in

Oregon, Arkansas, and Indiana. A survey of New York State in

1921 indicated that the disease was confined to winter wheats and
was absent from the eastern part of the State. The loss was at

least 2 per cent, in infected fields.

The disease is usually found in more or less circular areas, in

which the plants are stunted and yellowish tv ashy-white in

colour. Infected plants usually die early and seldom produce more
than a single head. The diseased culms are browned or blackened,

from one-half to two inches above ground, by mycelium in the leaf

sheaths and between the culm and inner sheath. The roots break

readily, and there is a marked reduction of tillers. Later in the

season saprophytic fungi may blacken the leaves and culms of

diseased plants. After (or rarely before) the plants die, the beaks

of the perithecia may protrude through the outer leaf sheatli.

In the field the only plants attacked besides wheat were rye

(a single plant) and Agropyron repens.

The cultural characters of 0. cariceti are given. The fungus was
isolated from ascospores, and perithecia developed in culture on

sterilized sweet clover and wheat stems. Tests were made in the

greenhouse by planting sixty-two varieties of cereals and forty-

eight species of grasses in soil inoculated with the fungus. All the
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Hfty-four varieties of ei^^lit species of Tritaum tested proved sus-

ceptible, nearly all the plants being stunted. Stunting of rye, oats,

barley, maize, and most species of grass did not occur, although

eventually the barley bore a pronounced mycelial plate with many
perithecia at the base of the plants, and a few perithecia developed

on rye. Of the wild grasses tested, very heavy infection occurred

on Agropyron repens, heavy infection on A. intermedium, Elymus
cauadensif:, Hordeum jvhatum. and Hydrlx patvla, moderate

infection on eleven species, slight infection on eight species, and

no infection on twenty-four species.

No conidial stage of the fungus was found. Ascospores are pro-

duced abundantly. They were found as early as 5th June, but

during June and July the spores produced were shorter than

normal, rarely septate, and failed to germinate. Ascospores kept

under field conditions germinated during the period from October

to March, but failed to germinate the following August.

Tests as to the method of dissemination of the fungus indicated

that seeds from diseased plants do not carry the disease, that

screened soil is infective for a time (less than eight months), and
that bits of straw containing perithecia are most virulent, retaining

their infective property for more than eight months. The soil is

proljal>ly the principal source of the inoculum ; healthy plants grew
beside diseased plants in pots without becoming infected.

The fungus grows better in an alkaline than in an acid medium.
Tests showed that fewer plants were killed by it when sulphur or

acid potassium phosphate was added to the soil than in the cases

where lime or sodium nitrate was added.

In most fields examined, there was little or no difterence in

infection on high and low ground, although occasionally the

disease appeared worse in wet soils.

Suggestions for control include I'otation, the eradication of wild

hosts from the fields, care in the use of manure containing infected

straw, thorough cleaning of seed wheat, and the avoidance of liming

the soil before planting wheat.

HoUNE (W. T.). A Phomopsis from the Isle of Pines.—Abs. in

Fhyto'patL, xii, 2, p. 105, 1922.

A Phomo'psls, apparently more vigorous than P. cltri, was
obtained from a grapefruit from the Isle of Pines, West Indies,

with stem end rot. The fungus was capable of producing typical

stem end rot in oranges and grapefruit when inoculated from
cultures.

Burger (O. F.) & De Busk (E. F.). Spraying to control melanose.
—Univ. of Florida Agric. Exper. Stat. Press. Bull. 335, 2 pp.,

1922.

This is a preliminary report on the control of citrus melanose

{Phomopslti citri). The disease is most prevalent in rainy and
foggy seasons, when the spores of the fungus are washed from the

dead twigs on to the leaves and fruit. The leaves and twigs can

only be infected while very young, the disease being harmless to

leaves of three to five weeks old or more. The leaves should there-

fore be sprayed very early. Hecent experiments showed that the
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disease can be controlled by spraying the trees from ten to twenty
days after two-thirds of the blossoms have dropped. Good results

were obtained by the use of the following Bordeaux-oil spray :

copper sulphate 3 lb., rock lime 3 lb., water 50 galls., and a good
oil emulsion 3 qts., the latter being added after the Bordeaux has

been prepared.

A power sprayer with a pressure of not less than 200 lb, must be

used (or 250 lb. in the case of a spray gun). The use of spray rods

is recommended.

LUDWIG (C. H.), The control of ang^ilar leaf spot of Cotton.—
PhytojMth., xii, 1, pp. 20-22. 1922.

During 1921 a second test of Rolfs and Faulwetter's method for

the control of angular leaf spot of cotton (Bucteriuin iiuilvtuearuin)

was carried out at the South Carolina Experiment Station. Tiie

treatment consists in stirring the seed in strong sulphuric acid uutil

the lint is removed, washing, sterilizing for about ten minutes in 1

in 1,000 solution of mercuric chloride, washing again, and drying.

The seed used in the trial was of the Cleveland Big Boll variety,

and was severely attacked by leaf spot. It was found that the

disease was excluded from the plots planted with treated seed until

the parasite had had time to enter from outside. In the untreated
control plots the percentage of infection ranged from 24-2 to 85-3.

Recent Arkansas observations indicate that the di.sease may be
transmitted from infected to healthy fields by labourers passing
from the one to the other. In the absence of infection from
outside the treatment of the seed with sulphuric acid and mercuric
chloride appears to give absolute control of angular leaf spot.

Cook (O. F.). Causes of shedding in Cotton.—Journ. of Heredity^

xii, 5, pp. 199-204, 4 figs., 1921.

The shedding of floral buds and bolls is a consetjuence of abortion,

the danger of which must be recognized in the breeding of varieties,

as well as in the choice of cultural methods. While any injury to

the buds or young bolls, or any external condition that inhibits

their development, may be a cause of shedding, there is no doubt
the primary causes are genetic and physiological. The normal
method of shedding is by disarticulation, i. e. unjointing of the

socket where the base of the pedicel is inserted on the fruiting

branch. Lloyd's studies (Environmental changes and their effect

upon boll-shedding in Cotton, Nevj York Acad. <S'c/.,xxix, pp. 1-131,

1920) show the lack of a structurally specialized abscission layer,

but this does not justify the statement that 'the position of the

abscission layer is not predetermined by any anatomical relations,

but is an expression of a purely physiological phenomenon '. On
the contrary, it appears that abscission has a very definite morpho-
logical position, occurring always at the same place in the socket or

insertion of the pedicel.

Considering that pedicels represent internodes, the sockets are

the nodal points, where unspecialized, embryonic tissues would be
expected. The articulation is marked on the surface by a minute
groove, and by the absence of oil-glands from a short ring of nodal
tissue.
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Witli sockets of the normal circular, or transversely elliptical

Wmn, the pedicels often bej^in to tear at the base while the buds

and their enclosin^^ involucres are still fresh and tur^rid. The buds

may wilt on partial detachment or fall with scarcely any sign of

withering. A gap is at once formed between the separating tissues

of the pedicel and the socket, this relaxation of tension indicating

that the socket was too large for the base of the pedicel. In such

cases enlargement of the sockets, rather than shrinkage of the

pedicels, wouKl seem to give the mechanical stimulus for shedding.

The inhibition of the growth of the floral buds or young bolls

during the development of the vegetative framework would explain

the enlargement of the sockets in proportion to the pe<licels. The

growth of the fruiting-branch internodes must continue in order to

support more internodes, Inids, and bolls further out on the branch.

Shedding of buds is much less frequent with Egyptian than with

Upland cotton, but over-luxuriant conditions may force abortion

even in the Egyptian type.

In certain cases the pedicel is not inserted on a normal rounded

socket, but runs down the internode of the fruiting branch by a

decurrent base. In such cases shedding is replaced by a condition

of ' blasting ' in which the withered buds may remain attached to

the plant, simulating a disease. It is not a true disease, however,

but <lue to a hereditary malformation of the pedicel.

The above observations ilo not detract from the importance of

other causes of shedding such as mechanical injury, pests, disea.ses,

and unfavourable climatic and soil conditions. According to Lloyd,

shedding follows more rapidly and regularly upon mechanical

injury than upon weevil attack. Excessive shedding in brachytic

varieties is explained by the same authority on the basis of ' com-
petition between bolls for water ', but a genetic factor is clearly

indicated, since one may find plants aborting all their buds while

their neighbours yield good crops.

Dowsox (W. J.). On the symptoms of wilting of Michaelmas
Daisies produced by a toxin secreted by a Cephalosporium.—
Trans. Brit. MyoL Sue, vii, 4, pp. :283-286, 19:2:2.

The present paper is an account of the experiments undertaken
by the author at Wisley in the autumn of 19:20 in the investigation

of the secretion of a toxic substance by a fungus which causes a
serious and widespread wilt disease of Michaelmas daisies, and
which for ihe present is regarded as a species of Cephalosporium.
The complete account of the investigation of the disease, including

the morphology of the parasite, is left over for a further paper.

Distilled water containing aster stems was used for growing the

fungus. After some weeks the liquid was filtered through a Berke-
feld filter, and healthy shoots of Ar'chaelmas daisy inserted in small
glass bottles containing it. Controls of boiled tap-water were used.

After three days the wilting was complete, the symptoms resembling
those of the disease as induced by inoculating with the fungus.
The controls remained unchanged for ten days.

In a second series the filtered fiuid was dialysed through gold-

beater's skin into boiled tap-water, and similar but even more rapid
results were obtained.
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In ;i third s^'t of experiments itk ophyll colls of healthy leavt-s

were i)laced in hancring drops of the filtered litjuid. Changes in the

chloroplasts were noticed after twent^'-four hours, anrl hy the sixth

oi' seventh day they were collected into an irregularly-shaped,

liright yellow mass at one or both ends of the cells, while plasmol^-sis

was setting in.

It is concluded that the symptoms of the disease are due to the

action of a crystalloid toxin, secreted hy the fungus, on the assimi-

lating tissue. Resistant varieties were equally atf'ecteil l)y the

toxin, and are helieved to owe their resistance to inteiference with
the growth of the fungus.

Wiltshire (S. P ). The Michaelmas Daisy disease.— Ana. Rcpl.

Ai/rir. > Hori. lie.^. St(d. Loikj A.shtoti, Brtdul, for l'.}21,

pp. 74-76, 1 fig., 19.22.

A number of inoculation experiments were carried out on stems
of Michaelmas daisy plants in pots, the fungus used being in

several cases the original strain first isolate<l from wilted plants at

this .station in 1920 {Lomj AMoii Rep. for 1920. pp. S1-S5, 1921)

The inoculations were done through stem wounds. The earlie.st

symptom of infection was noticed from eighteen to thirty days
after inoculating as a reddish-yellow discoloration of the leaves on
the main stem of the inflorescence. This was followed by the

withering of some loaves of the flowering shoots. The atiected

shoots were frequently confined to the side of the inflorescence

above the inoculation. Ultimately tlie whole shoot died and
young shoots sprang up from the base exactly as occurs in natural

infections. A fungous mj^celium similar to that used in the

inoculations was recovered from the dead stems.

The fungus originally isolated is therefore the proltal)le source of

the disease, but it was decideil fully to establish its pathogenicity

before naming it. No differences l)etween it and the fungus

reported by Dowson in a similar disease [see last abstract] were
apparent in an isolation of proved pathogenicit}' received from
him.

Chabholin (M.). Le dep^rissement des Abricotiers dans la Vallee

du E,h6ne. [The dying oft' of Apriecjts in the Rhone Valley.]

—

L(i Vie (Kjric. et runde, xx, 24, pp. 415-410, 1922.

Various methods are being tested with a view to saving the

apricot trees of the Rhone Valley, which have l)een dying in great

numbers of recent years [.see this Revieir, i, (i, p. 180]. The
diseased condition is reported to be extending to fresji areas, which
points to the spread of infection from affected trees. Dead trees

should be removed immediately, and many growers i-econn)iend

that any trees which shed their leaves prematurely or have yellow

terminal shoots should al.so be cut out. The removal of affecteil

branches is advantageous, provided the wounds ar'> dressed with an
antiseptic solution.

Attempts are in progress to raise trees from seeij. but so fur the

results are not very encouraging. Treatment with a copjter Ixjuillie

(Michel Ferret 2 per cent.) gave good results in one case, but appli-

cations of a mixture made up with copper .sulphate 2 kg., lime 1 kg..

M 3
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casein 50 gm., and water 100 litres, appear to have been useless

against MonUia. Spraying with Hme-sulphur is recommended.

Brooks (C), Cooley (J. S.), & Fisher (D. F.). Experiments on

the nse of oiled fruit wraps for the control of Apple scald.—
Abs. in Phytopnth., xii, 2, p. 103, 1922.

Further tests have confirmed previous results .showing that scald

can be controlled under the most unfavourable storage conditions

by wrapping apples in paper infiltrated with oils which absorb the

respii-ation gases. An odourless and tasteless type of oil has beeil

found which does not cause any tainting of the fruit.

Scald can be arrested or reduced after several months' sto rage by

substituting oiled paper for the common paper wraps, and it was

also found that if the fruit was first stored in oiled paper, scald did

not result when it was repacked in common paper after a month.

Wiltshire (S P.). Canker control trials.—Ann. Rpjit. Agric.

(§• Hort. Res. Stat. Long Ashton, Bristol for 1921, pp. 70-73,

1922.

Further spraying trials were carried out in 1921 on a highly

susceptible apple seedling, Kingston Black x 3It^daille d'Or.

Owing to the abnormally dry summer, however, the amount of

infection was very slight, which lessened the value of the tests.

The first spraying, with copper stearate, was given on 3rd February,

and a second, with Burgundy mixture, on 1st April. Ten shoots on

each of five trees were sprayed, ten others being kept free from.

spray as controls. There were more cankers on the sprayed

branches than on the controls (16 to 9). but the number in both

cases was negligible as compared with 1920 (179 to 500 on a smaller

number of larger branches). It is probable that a wet atmosphere

is of even greater importance than wet soil conditions in the pro-

duction of canker, though earlier experiments (of which details are

given) have shown that the latter is an important factor, influencing

both the number and the rate of growth of the cankers.

A further experiment was made on a large scale in a mixed
plantation of young bush apples which w'ere sprayed with Burgundy
mixture in December 1920. The number of leaf-scar infections

visible in November 1921 on both treated and control trees was
small compared with that usual in a rainj' year. One striking

feature of this experiment was the number of cankers developing
from old cankers imperfectly excised (seventeen in the sprayed
trees and twelve in the controls). This emphasizes the necessity

for thorough cutting out, the only really safe plan being to cut well

into the healthy wood, in order to ensure complete removal of the

fungus. Omitting cankers on the 1921 wood, there were 54 on the

control trees (60 trees of 20 "prr ^ties) against 34 on the same
number, of the same varieties, sprayed. Certain varieties were
much more severely attacked than cithers.

White (E. W.). Apple tree anthracnose or black spot canker
control.—iScient. Agricult. (Canada), ii, 6, pp. 186-191, 3 pi.,

1922.

This disease [fungus not named, but presumably Xeofahraea
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mcdicorticis (Cord.) Jackson] is prevalent in the coastal regions of

British Columbia. As a result of several years' experiments, the

author finds that the disease can be controlled, and recommends
pruning out all dead wood in July and August, and spraying early

varieties with 3-4-40 [Imperial gallon] Bordeaux as soon as the

fruit is picked. For medium late varieties, spraying with 1-1^-40
Burgundy in late August, and with 3-4-4() Bordeaux as soon as

the fruit is picked, is recommended. For late varieties an appli-

cation of 3-4-40 Bordeaux in late August is considered sufficient.

vVoRMALD (H.) & Grubb (N. H.). Notes on the control of nursery
stock against crown gall.— Gard. 67</'0/i., Ixxi, p. 198, 1922.

The results of experiments carried out at East Mailing Research
Station, on certain types of Paradise apple stocks known to be very
susceptible to crown gall, may be summarized as follows : the

galls occurring on the base of the stock were distinctly larger

where the stocks had been roughly torn from the stools than where
smoothly cut with a knife. Covering the wound, before planting,

with Stockholm tar or grafting wax, especially the former, reduced
the number and size of the galls but also appeared to injure the
roots to some extent. Probably this was largely due to the poor
rooting of these stocks. Stocks planted with their bark severely

bruised showed after two years' growth a considerable proportion
with galls on the main stem above the base, while uninjured stocks

were practically free. Many of the cut roots bore small galls at the

cut end?.

Lee (H. a.). Banana freckle in the Philippine Islands.—Phyto-
ixith., xii, 2, pp. 101-102, 1 fig., 1922.

Green and mature banana fruits in public markets in the Philip-

pines are commonly spotted w^ith reddish-brown to black spots.

The leaves may also show similar spots, and are often streaked and
roughened by the disease. The spots bear pycnidia and the spores
resemble those of Phoma Tnusae Carpenter, as described from
Hawaii. Attempts to culture the organism failed. The disease is

much more abundant at the close of the wet than during the dry
season. It is prevalent also in the Sulu Archipelago and in the
island of Mindanao. It is considered probable that the disease
reached Hawaii from the Philippines.

Zeller (S. M.). Die-back of Loganberry in the Northwest.—Abs.
in Phytopath., xii, 2, p. 104, 1922.

Die-back was found where the canes were left hanging down
during the winter, but not where they were trained up in the
autumn. Mycosphaerella ruhina is sometimes present, but it is

considered that the canes are devitalized by the extremely moist
conditions to which they are subjected during the winter, rather
than by the effects of any parasitic organism or low temperatures.

SiEGLER (E. A.) & Jenkins (A. E.). A new Sclerotinia on "^-al-

herrj.—Science, N. S. Iv, pp. 353-354, 1922.

Sclerotinia caruiuuloiden n. sp. is described on fruits of culti-

vated Morus alba from Scranton, S. Car. The fungus produces
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IX disease characterized by tlie enlargement of portions of the

fruit.

Maffki (L). Una malattia della foglia del ' Kaki ' dovuta al

CoUetotrichum kaki n. sp. [A leaf disease of the ' Kaki ' due

to Colldotricliiim kokl n. sp.]—i?a'. Patol. Veg., xi, 9-10,

pp. 116-118. 19.21.

For some years past, a hitlierto uudescribed leaf disease of the

persimmon has been observed in the Botanic Garden at Pavia on

specimens of ])i<h^/iijrof kaki L. var. kiombo. -In 19.'21 the disease

appeared with particular virulence, scarcely a leaf being free from

it. The author thinks that this outbreak may have been favoured

by a hailstorm which injured the leaves in July that year. Other

varieties of persimmon in the vicinity were not affected.

The disease is characterized by hazel spots originating nearly

always at the margin or at the apex of the leaves, and progressing

towards the centre with the formation of concentric rings. The
major portion of the leaf is invaded, dries up, and becomes brittle,

and the whole leaf finally falls. The spots stand out very vividly

on the intense green of the leaf. As they increase and coalesce

they alter the shape of the leaf and give it a contorted, almost

knotty, aspect. In association with the concentric markings,

numerous acervuli, varying from 90 to 16()/x in diameter, burst

through the epidermis and liberate a great num])er of cylindrical,

hj-aline, granular, sometimes guttulate spores, 18 to 21 /x long by
4 to 7/i broad, borne on densely crowded basidia. From the

stromata stand out numerous, pointed, brown, septate hairs, 180 to

180 b}' 4-5 /i, which traverse the hymenial stratum.

The author proposes to call the disease ' kaki leaf spot ', and the

causal organism CoUetotrichum kaki n. sp., a Latin diagnosis being
appended. He is, however, doubtful whether it is distinct from
Glueosporium kaki Seiya Ito, which he found on the same plants.

C£R.\sOLi (E.). Intorno alia solubilizzazione dei composti cuprici

anticrittogamici sulla superficie degli organi verdi della Vite.

[On the solubility of fungicidal copper compounds on the sur-

face of the green portions of the Vine.]

—

liii'. Patol. Veg., xi,

5-6, pp. 70-72, 1921.

There is a very complete literature on the effect of Bordeaux
mixture on Plasmopara viticolu, but nothing definite is known
concerning the solubility of the small quantities of copper contained
in fungicides after being deposited on the green portions of the
vine.

It is generally known that carbonic acid, ammonium carbonate,
and nitric acid, in variable quantities, are always present in the
atmo.sphere and in rain-water, u.i ' hat these exert a solvent action
on copper compounds. It is further generally admitted that some
effect in dissolving the copper particles is exercised by special sub-
stances secreted by the leaves, such as ammonium compounds and
organic acids, but Ruhland has demonstrated that in a healthy leaf

the quantities available are so small as to be without practical

effect.

The author's investigations with Bordeaux mixture and Bordeaux
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powder [see this Bevieu-, i, 3, p. 67] have led him to conclude that

copper, under the influence of atmospheric factors, especially carbon

dioxide, tends to become transformed into bicarbonate of copper,

which would subsequently give rise to the formation of colloidal

solutions of copper hydrate. Perhaps after a certain lapse of time

and under favourable environmental conditions, the bicarlxjnates

and the colloidal solutions of copper hydrate, combined in a certain

chemical equilibrium, give rise to the formation of copper car-

bonates physically distinct from the ordinary carbonates, so that

they cease to be influenced by the action of the carbon dioxide of

the air, and colloidal solutions of copper hydrate are no longer

generated. This would check the action of the fungicide on the

development of the parasite.

On studying the action of copper in Bordeaux mixture and
Bordeaux powder, the writer was able to estaV)lish the fact that

leaves affected by mildew have an acid reaction. To prove this,

leaves that were, respectively, healthy, slightly affected, completely

withered, and covered with the characteristic white efflorescence of

the fungus were immersed in glasses of distilled water, care being

taken to cover the leaf blade only with the liquid. After some
days of exposure to the air, it was found that only the water con-

taining healthy leaves gave a neutral reaction, the reaction being

more or less acid in the other cases. The acidity was most pro-

nounced in the case of leaves covered with the white efflorescence.

From this the conclusion is drawn that the solution of the copper

salts is due to very weak acids or acid salts excreted. by the parasite

during its entry into the tissues. This pathological acidity would
easily react on colloidal copper hydrates (but not so easily on copper

carbonates formed as indicated above), giving rise to copper ions, to

which the fungicidal action may be supposed to be due. When
these acid substances do not find copper in the colloidal state on
the green portions of the plant, they cause serious functional

disturbances and alterations which upset the equilibrium of the

physiological activity of the plant and bring about its death or at

least the death of the leaves. It is perhaps for this reason that the

green parts of plants require to be coated with a reserve of copper
in the colloidal hydrate form, even before the spores germinate.

J0RSTAD (I.). Oversikt over fors^ssp0ritiiiiiger mot soppsyk-
dommer i fmkthaven i aret 1921. [Survey of spraying

experiments against fungous diseases of the orchard in the year
1921.]

—

Norsk Havet idende, xxxviii, 4, pp. 75-81, 5, ^p. 108-

112, 1922.

The experiments, wb'ch were carried out in different parts of the

country, included tests with lime-sulphur and sulphur dust for the

control of apple mildew. The dust contained a small quantity of

calcium arsenate. The varieties treated were Gravenstein, White
Astrachan, Virginian Rose, and Akero. The results showed that

dusting was only effectual when applied after the opening of the

buds, and that it must on no account be substituted for winter
spraying. A further disadvantage of dusting is that it requires

absolutely calm weather, Apple mildeV can be successfully con-

trolled by three sprayings with lime-sulphur, one just before
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flowering;, one immediately after Howerinn;, and another later, pre-

ferably during the latter half of July. Apple rust [Gymuosporau-

f/ium juniperinum^ can be held in check simultaneously by these

means.
Furtlier experiments with 2 per cent, sodium chloride and lime,

1 per cent, formalin, lime-sulphur and gelatine, lime-sulphur alone,

and lime-sulphur with nicotine-soap, showed that the best control

of apple mildew was secured by the use of lime-sulphur with

nicotine-soap. The sodium chloride solution seriously injured the

foliage without arresting the development of the fungus.

Experiments in the control of ^[onilia on Morello and sweet

cherries were carried out with lime-sulphur (winter strength), 2 per

cent, copper sulphate, and 2 per cent, acid Bordeaux mixture. The
results of these experiments were not vers conclusive, but showed
that a distinct increase in yield resulted from winter spraying.

LedERLE (P.). Gerallter Feinschwefel zur Bekampfung des

Mehltaues und anderer verwandter Filze. [Precipitated

finely divided sulphur for the control of mildew^ and other

allied fungi.]

—

Mitt, tier staatl. laiidwirtschaft. Versuchsanst.

Augustenberg in Baden, Ally. Weinzeit., xxxix, 23, pp. 89-90,

1922.

The many drawbacks incidental to the use of powdered sulphur

may be avoided by the following cheap and simple treatment :—
Solution 1. 250 gm. hyposulphite of soda dissolved in | litre hot

tap-water. S9lution 2. 250 gm. sodium bisulphate dissolved in

^ litre hot tap-water. Solution 3. 10 gm. of glue dissolved in

^ litre hot water. Solution 3 should be stirred while hot into

solution 1. After diluting solutions I and 2 each with 4 litres of

water, they should be mixed and allow^ed to stand for 3 to 18 hours,

when they are ready for use. By this time the sulphur is precipi-

tated in the form of milk of sulphur. The slightly alkaline mixture
may be kept for a few days, but should if possible be used in the

morning following the mixing of solutions 1 and 2. It has been
successfully applied to vine mildew {Oidium tuckeri), rose mildew
{SphaerothecajMnnosa), gooseherry, apple, and Euonymus mildews,
and peach leaf curl (Exoascus deformans).

KuHL (H.^. De Haens kolloidaler fliissiger Schwefel als Spritz-

mittel gegen Pflanzenschadlinge. [De Haen's colloidal liquid

sulphur as a spray for plant diseases.]

—

Chemiker-Zeit., xlv,

pp. 479-481, 1921.

At the request of the German Pomological Society the author
made an examination of the properties of the colloidal soluble

sulphur mixture prepared by the hrm of De Haen at Seelze. He
found that in consequence of its fine dispersion the adhesiveness of

the mixture was very great ; milk of sulphur distributed over a slab

formed a crust which did not agglomerate either in running or

trickling water. Shrubs treated with the mixture withstood a
fortnight of incessant rain.

Owing to the intensity of the oxidation promoted by this fine

dispersion, leaf-burning wtis feared, but experiments proved that

only in one case (that of the dog-rose) was this of any significance.
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Other plants, e.g. vine, gooseberry, cherry, elder, and lilac, were not

affected, or only very slightly. At the .same time this rapid oxida-

tion of colloidal sulphur should be borne in mind, as very careful

handling is necessary. Colloidal .sulphur bears the same relation to

atmospheric oxygen as pyrophoric iron, which is self-inflammable.

The excellent biological effects of colloidal sulphur and its

superiority to other preparations are due both to its great adhesive-

ness and increased chemical activity. The purely mechanical aspect

is explained by the observations of Chretien (1856), who found that

exclusion of air killed the mycelium of the mijdew fungus. This

was illustrated by the behaviour of certain shrubs in a plantation

attacked by mildew, those on the side adjoining the .street being

practically free from disease. The thick coating of dust which

settled on them effectually excluded the air and destroyed the

mycelium, without necessitating any kind of treatment. An
analogous effect is produced by the dispersion of excessively fine

particles of sulphur in the mixture under discussion.

From the chemical standpoint the action of the sulphur is

intensified by heat, an increase of which in the case in point is

produced by the rapidity of the reaction. The resulting formation

of sulphur dioxide contributes to the fungicidal action of the

mixture.

De Haens colloidal sulphur may therefore be regarded as an

instance of biological and practical co-operation, its efficacy depend-

ing on an increase of chemical activity as well as on its mechanical

properties.

Skaife (S. H.). Xotes on some South African Entomophthoraceae.
Trans. Buy. Soc. S. Africa, ix, 1, pp. 77-86, 3 pi., 1921.

The material on which these notes are based was collected at

Cedara, Natal, during 1919-20. The following species were ob-

served : Emputc muscae Cohn on muscid flies. Empasa conglvme-

rata Sorokin on imago of Xephrotoma urahrlpen nis (Alex.). Evijmtia

grylli Fresenius was first noticed on 10th January, 1920, on grass-

hoppers, and was extremely common until the end of March, im-

partially attacking several different .species of Acridiids. Eiito-

viophthora aphidis Hoffman was first noticed at Cedara on
11th November, 1919, on a large green aphis on peas. It was common
on certain species of aphids found on sweet peas, ro.ses, maize, and
Datura straiaoaium throughout the summer, serving as a very

effective check on these pests. No specimens of tiie connnon cab-

bage aphis or of a black aphis frequent on chrysanthemums were
found to be infected. Entomophthora apiculata Thaxter on Lepi-

doptera, imagines of Lycopliotla rnv.i<cosa Geyer (Noctuid), of an
undetermined Geometric!, and of a Lycaenid, larvae of Pachyjxma
capeitsis; Diptera, imagines of a large Anthyomid fly and of

Nephrotoma unicingulata Alex.: Coleoptera. imagines of TrtKalua

falgiduf< Fabr. and of A<l(tretus ictericu!< Burm. ; Hemiptera, adults

of Locr'is (irithinetlra. During February and March 1920 this

fungus killed large nundjers of the beetles named above, the victims

being found mostly on the trunks of wattle trees, fixed by meiins

of rhizoids, with their wings partially spread'. The ftict that various

hemipterous insects are liable to attack by Entomophthoraceae
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indicates that the host is infected by contact with tlic conidia, not

\>y their ingestion as maintaine<l liy Hesse and others. Eiitonio-

phtliora inegaaperma Cohn on Jarvae of Eaxiia ^egetis Schitf. The
author thinks that in all probability Thaxter's Entomophthora
virescenKS is identical with Tarir/iiiLm rnegns/iennuut Cohn, in -which

case Cohn's name takes precedence of Thaxter's.

Fetch (C. E.). Spraying rersus Dusting.—Thirteenih Ana. Rc/d.

Qiiehec Socicti/ for the PnAection vf Plants'])]). 68-72, 19.21.

Du.sting has many advantages over spraying, one of the foremost

being the rapidity with which it can be carried out. It is also

most ett'ective when applied in the early morning or in the evening,

i.e. at times which do not interfere with the ordinary work of tlie

farm. Spraj^ing, on the other hand, re([uires the best of weather

and the most important part of the da}'. The initial expense of

purchasing a dusting outfit is about one-half that of a sprayer, and
the upkeep is considerably less. Spra^'er parts soon become corroded

and worn out. but the chemicals in a dry state have little eil'ect

upon the duster.

The two outstanding advantages of dusting lie in the fact that

fungous diseases develop most rapidly in weather that is suitable

for dusting but not for spraying, and in the greater speed, which
permits the rapid treatment of large areas. Another important
consideration is the injury to foliage and fruit due to burning,

which has so far been ab.sent from the experiments with dusting,

even with preparations containing as nuich as 1.5 per cent, arsenate

of lead or 10 per cent, arsenate of calcium. The results of experi-

mental work in New York, Michigan, Illinois, Nova Scotia, and
Quebec show that dusting is as efficient as spra3'ing in the control

of apple scab and l)iting insects. Further trials will be necessary
before a final decision can be arrived at with regard to the limitations

of the two systems.

Dickson (B. T.). Studies concerning mosaic diseases.—Mccdona/d
College, Canada, Te<h. Ball. 2, 125 pp., 8 pi. 1922.

The plants so far found recorded in the literature as subject to

mosaic disease number 96, including mosaic recorded for the first

time by the author on Pisuia sativum, Trlfolluni hybridum,
Medlcago lupuUna, and probably on M. f<atiiu. Of these plants,

30 lielong to the Solanaceae, 20 to the Cucurbitaceae, 18 to the
Leguminosae, and 7 to the Gramineae, the other 21 plants being
distributed through 17 families.

The symptoms shown by plants with mosaic are discussed in

detail. Conditions which affect the growth rate of the plants

modify the symptoms of the disease ; temperature plays an impor-
tant part, and under certain temperature conditions the symptoms
may be masked. Diseased plants may show a great reduction, not
only in the amount of seed produced, but also in the germinating
power of such seed as is developed.
The hi.stology of the tissues of healthy and affected tobacco,

tomato, petunia, potato, black henliane {Hijosci/aaius niger),

pepper, sweet pea. kidney bean (Phascolas vulgaris), broad bean
{Vicia faha), clovers. Canada Held pea [Pisum saiivara), and
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raspberry is described. It was found that in all cases the t'ollowiiiLj his-

tolofjic modifications occur in affected leaf tissues : il) Hypojdasia

in the lighter green areas, manifest especially in tlir palisude tissue,

but present also in the spongy mesophyll cells, and making such

aretis about one-third less in thickness than the darker green areas.

(^) Reduction in intercellular space volume of these lighter areas.

(3) Reduction of chlorophyll content of these cells because of fewer

chloroplasts, less chlorophyll per plastid, or breaking down of

plastids. (4) The presence in these cells of secondary contents

derived from degenei'ated plastids and, possibly, cytoplasm, (o)

Small hyaline Vjodies, apparently derived from fragmente<l plastids,

are often found in the diseased chlorenchyma. These bodies are in

a state of rapid motion, possibly as a result of the presence of

invisible, rapidl}" moving bodies. (6) Reduction in area covered by

each epidermal cell over hjjioplastic chlorenchyma, lait by growth
these epidermal cells become either deeper than normal, or develop

more trichomes than normal. (7) The transition from hypoplastic

to non-hypoplastic tissue is sudden except in slightly atiected

leaves, and occupies a lineal space of only three or four palisade

cells. (8) Under adverse conditions the most hypoplastic tissues

may die and thus give rise to brown flecks. (9) The darker green

areas are more or less hj'pertrophied, with more intercellular space,

and greater chlorophyll content, than in normal leaves, and such

areas are covered with epidermal cells that are larger in area than

normal.

^uch modifications as result from mosaic in plant parts other

than leaves (for example, in the fruits of tomato, pepper, or bean,

or sometimes in the stem of tobacco) occur in the chlorenchyma
and are similar in nature to the changes in the leaf. Hypoplastic

areas may occur in the tioral parts of diseased tobacco, petunia, and
sweet pea, but in general mosaic atFects chlorenchymatous tissues,

and the plants become more or less dwarfed in correlation with the

duration and severity of infection. In the mosaic disejuses studied

by the author, no modifications of vascular tissues comparable with
those described for leaf roll of potatoes and for sugar-cane and
maize mosaic were found.

In considering the aetiology of mosaic, the bacterial, enzymic,
virus, and ' amoeba ' theories are reviewed. The author has not

found amoeboid bodies such as Kunkel described [see this Review, i,

6, p. 194], but has found, in free-hand sections of leaves in

advanced stages of mosaic, small bodies having an erratic move-
ment and suggesting flagellates, among the hyaline bodies in

spongy mesophyll cells and in trichomes. No definite proof that

they were flagellates was obtained from non-living sections, nor
could protozoan organisms be isolated. A bacterial flora is almost
invariably present in diseased leaves. In sections of tobacco

killed in a concentrated alcoholic solution of mercuric chloride

and stained by the Giemsa method, minute dark -staining bodies,

0-3/1 long and slightly less in width, were found, .sometimes in

great numbers, in the border parenchyma of the vascular tissues of

diseased leaves ; these bodies were not found in healthy leaves.

They were also observed in close contact with the walls of the

chlorenchyma cells, and in some cases surrounded the chloroplasts.
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Tliese are apparently the same bodies observed by Ivanovski and
others, and while they may be secondary, it is possible that they

may l»e akin to the Chlamydozoa described in virus diseases of

animals and man. Attempts to isolate and culture these bodies on

gelatine or at:;ar failed, but in bouillon there developed from bits

of hypoplastic tissue of tobacco, after surface sterilization, minute
organisms, sometimes in zoogloeae and sometimes in Streptococcus-

like chains. Inoculations with 0-5 c.c. of this bouillon were made,
and in twelve of fifteen plants typical mosaic developed after eigh-

teen to twenty-one days. The author recognizes, however, that

some ' virus ' as well as the Sfrej >fococ<- us-\ike organism may have
been present. Similar bouillon cultures were made from 0-1 c.c. of

plant juice diluted 100 times and passed through a Chamberland
F filter ; slight turbidity was apparent after four days at room
temperature, and infection occurred in all plants inoculated.

The experiments of Lodewijks concerning the relation of

coloured light to mosaic were repeated under more exact conditions.

Lights of different wave-length were found to exert some influence,

by enhancing (green light) or masking (blue light) the symptoms,
but the effects are probably caused by alterations in the growth
rate, etc., of the plants, rather than by an effect upon the causative

agent of the disease. Extracted sap from diseased tobacco plants

remained virulent after exposure to lights of different colour.

Extended freezing, however, reduced the virulence of the filtered

juice from diseased plants.

The aphid Macroslphmii-pisi Kalt. was shown to transmit mosaic
between Trifolkun praiense, T. hyhridum, T. repeus, T. incarna-
tum, and MeilkxKjo IvpuUna, and cross-inoculations with expressed
juice from diseased plants were also successful between these hosts.

In one case, mosaic was transferred by the above aphid from
TrifoliuTri pratense to MediccKjo sativa. Raspberry mosaic is also

transmitted by aphids, probably Aphis rubiphila. Cross-inocula-

tiond between the clovers and Piaiim sativum ov Phaseolas vulgaris

were unsuccessful, except in the case of one plant of T. Icyhridwm
which was infected from P. sativum.

Seed inheritance of mosaic was found to occur in Pisum sativum,
Trifolium jyraterise, T. hybridurii, Melilotus alba, and probably in

Hippeastfum, but was not found to occur in raspberry.

A discussion of mosaic of raspberry is included, the disease being
differentiated from ' yellows ' or ' curl '. Streak and leaf drop of

potatoes are noted as regards the possible relation of these diseases

to potato mosaic.

The literature (153 titles) is summarized under the various topics

discussed. The plates were made from contact photographs of

mosaic leaves and from drawings to show the histological details of
diseased and normal tissue.

Palm (B. T.). De Mozaiekziekte van de Tabak een Chlamydozoonose?
(Voorloopige mededeeling.

)
[Is the mosaic disease of Tobacco

a Chlamydozoonose 1 (Preliminary note.)]

—

Bull. Deliproefstat

.

te Medan-Sumatra, 15, pp. 1-16, 1922. [With English trans-

lation.]

The results of previous work by other investigators in connexion
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with the cause ot* mosaic are briefly referred to. While it has lieen

classed amongst ' degeneration diseases ' by some, and ascribed to

enzymic action by others, a third group has adhered to the view
that the disease is due to an ultramicroscopic organism, or at least

to one not rendered visible by the usual staining agents. Since

1903, when Ivanovski found a very small bacterium, which could

be filtered from tissues of tobacco affected with mosaic, no work
undertaken in accordance with modern cytological methtxls is

known to the author ; the present paper gives the result of some
investigations carried out by such methods. The material studied

was taken from diseased plants of the Deli variety, grown at

Medau ; the fixing fluids employed were Flemming's mixture in

various concentrations, hot alcoholic sublimate, and Zenker's fluid
;

while Heidenhain's haematoxylin, eosin, and Loefller's methylene
blue were used for staining.

In many of the cells of the mosaic tissue, fairly large, peculiarly

shaped, frequently amoebiform, less frequently round to spherical

corpuscles were found either in intimate contact with the nucleus

or in its immediate vicinity. Sometimes more than one such body
is present in a cell. Other very small granules of varying size may
also occur, either alone or in association with the larger bodies

described. The larger corpuscles are generally reticulate, but some-
times appear to be almost without definite structure ; one or more
spaces resembling vacuoles are now and then visible. In well-

stained sections it is generally possible to see a small number of

granules in the corpuscles. A membrane does not appear to be
formed. Seeing that these cell inclusions are entirely absent from
the cells of the healthy tissues, it is natural to connect them with
the disease.

The larger corpuscles stain grey with haematoxylin, and are

light red with eosin ; they are also very clearly seen in unstained
preparations of living ihaterial {especially in the hairs on the

diseased portions of the leaves), and have much the same appearance
as in the fixed preparations. They are denser and more opacpie

than the surrounding cell plasma. They do not seem to possess

automotive power, though the normal movement of the plasma may
displace them at times.

The smaller granules, which have a maximum size of Oo [x, occur
chiefly during the later stages of the disease. They stain blackish
with haematoxylin 'after fixation in Zenker's fluid, and light blue
with Loeffler's methylene blue. They frequently lie in irregularly-

shaped groups in the cell plasma, sometimes completely filling tlie

lumen. While sometimes rounded in shape, they are generally of

greater length than breadth, and some, evidently in a process of
division, are drawn out in the centre. Larger granules—up to

about 1-5 /x—were seen in other cells, but the author was unable to

determine whether these were normal cell constituents, or products
of reaction of diseased cells, or stages in the development of the
smaller bodies. The nucleus in diseased cells is often hypertrophied,
and may show symptoms of degeneration.

The author's observations agree on the whole with those of

Ivanovski. The latter believed that the diminutive granules
found in the cells of toljacco plants affected with mosaic were
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bacteria, and that the larger corpuscles were products of the reaction

of the cell plasma to infection. Palm, however, points out that the

small bodies agree in every respect with the so-called Chlamydozoon-
Strongyloplasina or ' elementary corpuscles ' of von Prowazek and
Lipschiitz, found in certain of the filterable \'irus diseases of animals

and man. The larger amoebiform bodies are considered as homo-
logous with the so-called corpuscles of Guarnieri associated with

variola. It is, therefore, suggested that mosaic disease of tobacco

belongs aetiologically to the Chlamydozoonoses, and the author

proposes the name StroiKjylojjlasma ivaaovskii n. sp. for the

presumed organism described above.

McDoUGALL (W. B.). MycorrMzas of Coniferous trees.—Journ. of
F<yrestrij, xx, 3, pp. 255-260, 3 figs., 1922.

The present paper is based on materials collected by Dr. Barring-

ton Moore at Bar Harbour, Mount Desert Island, Maine, in

October 1921. The collections included mycorrhiza from Picea

rubra, Abies halsaiiien, and Plnus strobus, together with fruit

bodies of the mycorrhizal fungi of the first two.

The fruit bodies in both cases were species of Cortrnarius which
are described but not named. According to the collector, that from
Picea rubra. al.so forms mycorrhiza on balsam fir, yellow birch, and
possibly other trees. Several species of Cortinarius have already

been reported as forming mycorrhiza, e. g. C. callisteus on pine,

C. caeruleiicens on beech, and G. fulmiaeus on oak (Noack), C.

rubipes on Quercus rubra, Acer succharum, and Celadrus scuadens,

(Kaufi"man), and Cortinariuti sp. on Betiila alba var. paijyrifera
(McDougall). The present report, however, is believed to be the

first authentic determination of a mycorrhizal fungus on Picea.

The mycorrhiza of this tree are bright yellow owing to the

colour of the mj^celium. They are very small and do not form
coral clusters as a rule. The fungus mantle appears to be rather

loose ; the fungus layer thin and not very compact. Microscopic
examination showed that the fungus had penetrated between the

first, and often also the second, row of cortical root cells, but the

latter were not elongated.

The fungus of Abies balsamea is believed by the collector to

form mycorrhiza also on spruce and white pine. The Abies mycor-
rhiza are very similar to those of Picea rubra except in colour,

which is white. The relatively thin and loosely constructed mantle
appears to be somewhat characteristic of mycorrhiza caused by
species of Cortinarius.

The material from Pinus strobus consisted of two seedlings with
several peculiar nodules on their roots, resembling the tubercles on
the roots of leguminous plants. Tlie nodules were pale yellowish
or bufi" colour, 1 to 4 mm. in di..'i;r er. They ax'e apparently very
uncommon, since the collector examined numbers of P. strobus roots

from which they were absent.

The author believes that no such structures have been described

in previous literature. ' Coral ' clusters of mycorrhiza, containing
large numbers of rootlets, arc familiar on the roots of spruce, oak,

and hickory. In the present instance, however, the rootlets are

bound together by the mycelium into a corupact tubercle. The
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character of tlie fungous tissue is similar to that of many other
ectotrophic mycorrhiza. The formation of the tubercles, therefore,

may have heen due to an unusually luxuriant ^^rowth of tho
mycelium, possiVjly characteristic of the species of fun^^ais con-
cerned, or due to exceptionally favourable vcfj^etative conditions.

No sporophores were found, so the identity of the fungus symbiont
remains uncertain.

The author considers that there is no evidence to support the old
theory that the ectotrophic mycorrhiza! fungi assist the host plants
in the absorption of nutriment from the soil, and states that the
consensus of opinion among recent workers is that the higher
plants receive no benefit whatever from the association, which
represents an instance of ' antagonistic nutritive conjunctive
symbiosis'. Though in ordinary cases the host plant is not
seriously injured by the association, any unusual abundance of the
mycorrhiza may interfere to a considerable degree with the
functions of the root system. It is now believed tliat the mycor-
rhizal fungi produce their fruit bodies soon after they have fully

established relations with the host plant. It seems probable, there-

fore, that the mycorrhiza is, in a sense, a substitute for the
sclerotium. Possibly the tubercles described in this paper are due
to a greater tendency to sclerotium formation in the fungus con-
cerned than is usual with mycorrhizal fungi.

Smith (C. O). Some studies relating to infection and resistance
to Walnut blight.—Monthly Bull. Dept. Agr'ic. Cidifornia, x,

9, pp. 367-371, 1 fig., 1921.

Walnut blight is caused by the yellow chromogenic organism
Pseucloriwnas J agicnulis Pierce, which attacks the leaves, nuts, cat-

kins, and tender shoot.s of Juglans regia. The onl}' known sources
of infection are the old blight lesions, where tlie organism hiber-

nates and under favourable conditions appears on the surface in

a bacterial exudate. It may then be transported by different

agencies to the foliage, where it causes new infections. It was
recently demonstrated that the walnut blight organism may occur
on the surface of both the leaf and catkin buds before the beginning
of their spring growth. The old lesions on the trees were the only
sources from which the organism could have come in these cases.

Inoculation experiments showed that dormant buds do not often

become infected until visible new growth has appeared. Fog, dew,
and late rains are important factors in the spread of the disease,

which is probably also disseminated to some extent by insects and
pollen. The diseased catkin shows a mass of blackened, watery,
tiower clusters, usually not expanded, while the rachis is also often
blackened, and may be bent or twisted. The organism has been
isolated from diseased catkins and pollen from such catkins in

spring.

Careful experiments have been undertaken to ascertain whether
or not the soil may be a source of blight infection. Tests were
made in sterilized and unsterilized soil, and the observations are in

close agreement with those of Lee and Fulton in their study of the
relationship of soil to the citrus-canker organism (Journ. Agric.
Res., xix, 5, pp. 189-204 and 207-234, 1920). Both in sterilized
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and unsterilized soils the number of colonies in the dilirtion-plates

begins to decrease after twenty-four hours' incubation of the soil

at 20° C, and at the end of six to nine days the organism was not

isolated from unsterilized inoculated soil, while in the sterilized

soils it was isolated after eighteen Imt not after twenty-five days.

These preliminary results indicate that the soil is not a medium of

infection.

Tests of several commercial varieties of walnuts, as well as

orchard observations, show^ that Ehrhardt is less susceptible than

Placentia and Seedlings.

Aemstroxg (G. M.). Studies in the physiology of the fungi.

XIV. Sulphui* nutrition : the use of thiosulphate as influenced

by hydrogen-ion concentration.—Ann. Mo. Bot. Gurd., viii, 3,

pp. 237-281, 21 figs., 1922.

The author used Aspergillus tiiger, PeiiicUUum glaucum, P. cy-

clopium, and Botrytis cinerea in cultures at various hydrogen-ion

concentrations in order to determine certain phases of sulphur

metabolism of these fungi.

The following compounds proved, in general, favourable sources

of sulphur, in the order named: MgSO^, Na.jS.^Og, MnSO^, KSH,
KHSO3, K.S.Og, KCNS, NH.CNS, K,S. The fungi produced

H.,S except when MnSO^, MgSO^, or K^S^Og was used, and regard-

less of the hydrogen-ion concentration, concentration of the salt, or

relative degree of growth. When Xa.,S.,03 was used, sulphates

were the chief end products of its decomposition, although H.,S and
tetrathionate also may occur, and sometimes molecular sulphur, or

globules of sulphur in the hyphae, were found.

The reaction of the medium may change during the growth of

the fungi. With As/iergillus uiger the acidity increases (and may
reach P^ 1-5), but when the sugar in the medium is used up the

reaction reverses. Penkillium cyclopmm may cause a reversion

of the reaction with sugar present in the solution. The course of

the changes occurring in the medium cannot be determined merely
from a determination of the initial and final hydrogen-ion concen-

trations.

W^EBB (R. W.). Studies in the physiology of the fungi. XV. Ger-

mination of the spores of certain fungi in relation to hydrogen-
ion concentration.—Auih. Mo. Bot. Gard., viii, 3, pp. 283-341,

39 figs., 1922.

The author tested the germination of the spores of Aspergillus

uiger, Botrytia cinerea, CoUetotrichum gossypii, Fusarium sp. (from
a cotton boll), Lenzites saepiaria, Penix-iUium cyclopiiim, P. itali-

cnni, and Puccinia graminis in various nutrient solutions at

diflerent hydrogen- and hydroxy x-i^i concentrations.

C. gossypii spores germinated best in an alkaline medium, and
Fiisarium sp. showed as great or greater germination on the alka-

line side as on the acid side, but the other fungi tested gave the

best spore germination under conditions of active acidity, usually

exhibiting a maximum at Pn 30 to 4-0, sometimes with a secondary
maximum in the vicinity of Ph 7-0. Spore germination with all

the fungi occurred over a wide range of hydrogen-ion concentration
;
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with most of the fungi the percentage of germination did not fall

off greatly on the acid side until P^ 2-5 to 1-5 was reached, when
the decrease in germination was abrupt. There was a more gra<lual

and divei'se relation on the alkaline side, but most of the fungi

showed germination up to Ph 9 0, and in several cases gei'mination

occurred at Ph 10-0. C. gossypii germinated but poorly at greater

acidity than Ph 3-0 to 4-0, while L. saepiaria showed little germina-

tion on the alkaline side, i. e. little or no germination usually

occurred in greater alkalinity than Ph 7-0 to 8-0. The medium in

which the spores are placed sometimes markedly affects their ger-

mination in relation to hydrogen-ion concentration : sugar-beet

decoction, for example, seems to possess some substance or set of

conditions which stimulates germination. The method of germina-

tion was also affected by the medium: C. gossypii germinated by
the production of secondary spores instead of germ-tubes in peptone

solution : this does not appear to depend upon the hydrogen-ion

concentration.

A change in the reaction of the medium may or may not occur

during germination. A medium in which some spore germination

will occur is not necessarily a good medium for mycelial growth

;

thus the germ-tubes of B. cinerea disintegrated at Ph 2-1. The
germ-tubes in other cases were often irregular or abnormal in

strongly acid or alkaline solutions.

Neither an extension of the time during which germination was
allowed to proceed nor a temperature range of 4 to 5° C. above or

below a provisional optimum affected the curve of percentage of

spore germination in the various solutions.

A few tests were made with spores of Ust'ihujo avenae. In man-
nite solutions germination occurred at concentrations from Ph -•4

to 8-2 with a maximum at Ph 6-2. Sporidia were formed most
abundantly from Ph 5-4 to 7-0.

Conidia oi Sijhaerotheca panao^a failed to germinate in any of

the solutions tested, whether the trials were made with fresh

conidia or with conidia subjected first to low or freezing tempera-
tures.

De Bruyn (Helena L. G.). The saprophytic life of Phytophthora
in the soil.—Meded. vande LandbouwhoogescJiool^Vageninjen,

xxiv, Paper 4, pp. 1-38, 2 pi., 1922. [English, with Dutch
summary.]

From a survey of the literature the author concludes that most
species of Phytopldliora can develop as saprophytes in the soil.

Amongst the species of which the life-history is more or less fully

known, P.fagi, cactorv/ni, nicotianae, syringae, parasdlca. terreatria,

cryptogea, evythroseptica, and arecae have been proved by other

workers to be present in some form in soil, while this has not been
established in the case of pliaseoU, colocasuie, infestaiis, fnherl, and
oneadli. Reasons are given for the statement that previous work
does not exclude the possibility that the latter (except raeadii) may
be present in the soil, or at least that their life-histories may at

times include a soil stage.

The author worked with Phytophthora syringae, erythroseptica.

and infestana, which were grown in culture on different types of
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sterilized soil in test-tubes. P. S'/rinfjde infected lilac after having

lived as long as two years on bog-soil. Conidia and a few oospores

were formed in the various types of soil inoculated. P. erythro-

septtca formed many oospores and considerable aerial mycelium in

soil culture, Vmt produced conidia only when drops of water were
present. Pink rot of potato tubers was produced upon inoculating

from cultures which had grown continuously on soil for one and
a half years. With both these species the fungus was still viable

in soil in test-tubes after having grown without transfer for one

year. On the soils tested P. hifedans grew best on clay and bog
soil, less well on leaf-mould, and rather poorly on sand. This

experience may be correlated with the fact that potato blight is

more severe in clay than in sandy soil. Considerable aerial ni}'-

celium and many conidia may be produced during the saprophytic

growth of this fungus in soil. If a culture on raw potato be covered

with sterilized soil, the mycelium can grow through the soil and
reach the surface. Water which had been poured over fruiting

cultures of P. infestans, and consequently contained conidia and
some hyphae, was poured over sterilized soil : conidiophores were
subsequently found arising from the soil, and sometimes a luxuriant

mycelial growth appeared. Thus the common conception that

potato tubers are infected in the soil by conidia that have percolated

down to them with a current of water need not be maintained ; the

fungus can reach the tubers by growing through the soil. The
fungus was still able to infect living pieces of potato tuber after

having lived on clay alone for eleven months.
P. syriiigae and P. e')^throse2)tica overwintered on soil and other

media in tubes left out of doors during the winter both in 1920-21
and 1921-22, the former species in mycelial condition, the latter

apparently only as oospores. During these winters the cultures

were subjected to temperatures occasionally as low as — 12° C, and
sometimes for considerable periods below 0° C. P. infedaiis with-
stood an exposure of nine days during which the temperature
reached — 9° C., and an exposure out of doors from 15th January, 1921,

until the following spring, during which the temperature fell below
0° C. on eight nights ; but cultures on various media placed outside

in October 1921 could not be revived in December or thereafter,

having perhaps been killed by severe frosts from 27th November to

6th December. It is therefore uncertain whether this fungus can
overwinter in the soil, especially in regions where frosts are common
or severe.

P. syrlngae and P. erytJiroaeptica were found to develop also in

unsterilized soil, and to produce infection after having grown in

such soil out of doors for about five months during the winter.

It will be apparent from the results of these experiments that at

least three species of Phytop/itJnyrd , and probably more, can live as

saprophytes in the soil for considerable periods. The fact that no
oospores of certain species have been found in nature does not pre-

clude the possibility of the saprophytic existence of such species.

The occurrence of a saprophytic stage in certain species of Phyto-
2)hthora renders it impossible to control these diseases by means of

crop rotation. There are references in phytopathological literature

to the continued existence in the soil of Phytophthora fagi after
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four years, P. aicotianae aUor thx-ee years, ami I', ontitrn m al'tt-r

two years. Control measures must be <lirected to <li rcmliii;; tin-

plants against the attacks of the fungus, such as s[irayiiig with
fungicides or cultivating resistant varieties. [See also this Jii rien',

i, 8. p. :i53.]"

XowoTXV (R.) Ueber praktische Erfahrungen mit Holzimprag-
niermitteln. [Practical experiments with wouil j>n'Mrvatives.

j— Z< itscJir. an<jev'. ('heinie, xxxv. 37, pp. :217-:J1!), II).:^'.'.

Observations and experiments extending over a nnndtcr of ytais

have .shown that the treatment with a .-strong preservative of all

poles and other structural tindier used in mines is necessary to

combat the attacks of the various wood-destroying fungi. Un-
treated pine wood used in the mines near Dortmund lasted on
an average only a year and a (juarter, tlie severity of the fungous
attacks being far greater in the mines than in the open. Jt was
ascertained by means of a number of experiments that only very
strong }ire>ervatives were ettective in contnjlling the d(;cay. The
best results were obtaine<l l»y the use of • llasilite ' {8889 per cent,

soditnii lluuride and 11*11 per cent, of dinitro]»henol aniline), the

wood treated with 3 kg. of Basilite per cb. m. remaining immtnie
•luring the .seven years over which the ex|ieriments extended.
Weak antiseptics such as .sodium silicate with or without lime

proved totally ineffectual. Good results were also obtaiiu'd l)y the

use of • Gluckauf ' (nitrated phenol), ' ^'iczsa. ' (ammoniacal solution

of metallic salts (Cn, Zn), phenol, and cresol), and the lUiping tar

oil process, applied respectively in the proportions oi iL'-f) kg.,

15-3 kg., and 58-3 kg. per cb. m.

Wolf (F. A.). A leaf spot disease of Tobacco caused by Phyllo-

sticta nicotiana E. & E.— PA/z^v^'^/A., xii^ :2. pp. i>!)-l()l, 19:J;J.

This fungus cau.ses a minor spotting of the foliage of tobacco

seedlings or more mature plants. The conidia weiv found to be

6 to 10 by 3 to 3-5 fi. The fungus does not altfjgether agree with
Ellis and Everhart's brief description, and the type specimens of

P. nicotiana are mis.sing, but it is considered advisable to accept

the above identification.

Gardner (M. W.) iV- Kendrick (J. B.). Tomato mosaic.— Pi'rdue

Univ. Agrlc. E.q^er. Stat. Ball. :2(il, :.>4 pp., 13 tigs., 19.-!2.

This is a semi-popular account. No variety of tomato has been

found resistant among sixty-three .seedsman's varieties, and the

mosaic has been traasferred to currant tomato (Ijycniieraicuni pim-
j)i nnellifoliunt) , cherry tomato (L.estulcidirin var. lerdsifornie), and
Chinese scarlet eggplant (Solaaam intcg'r (folium).

The symptoms of mosaic on tomato plants are variable and,

besides the mottlini^, there mav be stunting, malformation, crumii-

ling, curling, crinkling, or spotting of the leaflets; lilighting of

shoots ; brown, dead spots and streaks on the petioles and stems

;

and elevated greasy areas or streaks, becoming dryish, brown, and
sunken, on the fruits. The ' winter-blight ' and certain other

'blights' of the older literature probably referred to mo.saic.

Mosaic may be spread by insects and evidently by handling the
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plants during cultural operations. There is no evidence that the

disease persists in the soil. Mosaic is especially severe when the

plants become infected early, i. e. in the seed beds. The relation

of wccils to the disease is discussed.

Anderson (M. L.). Soil conditions affecting the prevalence of

Femes annosus [Trametes radiciperda] .

—

Tmnji. Roy. Scot.

A, !><>,'. Sue. XXXV, pp. 11:^^117. 19:21.

Fames aiinosut?. one of the most serious fungous diseases of

conifers in Scotland, occurs most commonly in the drier parts of

the country, i. e. the north and north-east. It attacks the roots,

causing he;)rt rot and root rot. It rarely produces fructifications

on sandy open soil, Ijut on stift" clay the sporophores are usually

conspicuous. It must not be supposed, however, that the fungus is

more connnon on stiff soils, as it occurs at least equally often on

light sand. The texture of the soil appears to intluence greatly

the mode of attack. Thus in open, porous .soils a slight extension

of the fungus may bring the hj-phae into contact with a weakened
rootlet, which is quite sufficient to cause infection. The hyphae
are apparentl}' able to extend for short distances through open
soil, but in impermeable soils the fungus may be tied down to one

tree, and in such cases sporophores are more readily produced.

The fungus may easily lie overlooked in the former case, owing to

the absence of sporophores, while all the time doing considerable

damage underground.
Fumes aiinosus seldom or never attacks living and healthy hard-

woods [broad-leaved trees], even when the latter are grown with

badly-damaged conifers under similar conditions. This seems to

indicate some special protective tissue in the roots of hardwoods,

which is able to counteract a destructive agency in the soil acting

adversely upon conifers.

The writer believes this injurious soil factor to be acidity, which
weakens the roots of the conifers and exposes them to attack by the

ferments or enzymes of the fungus. Most vScottish forest soils

tend to acidity, but some species of conifers seem to be less

liable than otliers to the resultant effects. This excess of acidity

may be due either to the nature of the soil or to the over-accumu-
lation of httmus.

The view that soil acidity is the dominant predisposing cause of

attack is supported by a number of facts.

Fames annosas is very common in all parts where one crop of

conifers is succeeded by another, especially in impermeable soil

;

this may be due to acidity caused by the non-decomposition of

the humus of the first crop. It is also frequent in first plan-

tations on old agricultural soil, where the subsoil drainage con-

ditions are usually very bad, pi-oducing acidity in the upper
layer.

The natural distribution of the trees is of interest in this con-

nexion. Hardwoods replace conifers naturally on the boulder tills

[glacial claj-s
1
all over the countr}-, which, owing to poor drainage,

are usually of an acid nature. Spruce and larch are normally
restricted to well-drained soils formed from the decay of rock
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in situ, where the easily soluble bases are most concentrate" 1.

Douglas fir in America and Scots pine in Scotland occur normally

on glacial sands and gravels where both species utilize mycorrhiza

to a great extent. Possibly this symbiosis enables the trees to

withstand the acids. Both these species are liable to severe attack

on the more fertile clays and clay-loams. In these badly-aerated

soils mycorrhiza do not thrive, and the trees are thus more or less

dependent on their own root-hairs.

Groups of trees surrounding old stumps of a former crop are

frequently attacked on more or less impermeable soils. This

appears to be due not only to direct infection from the old stumps,

but also to a local acidity produced in the soil by their decay.

The removal of the acids is prevented by the nature of the soil.

Fonies amiosus is apt to occur on all types of soil where there is

an excess of dead vegetable matter. This applies also to soils

from acid igneous rocks, such as granite, where the bases have been

leached out, as in the glacial sand and gravels of north-east

Scotland. There the Scots pine seems less liable to attack than

larch or spruce, especially on poorer soils where assistance from
mycorrhiza may be expected.

Heart rot appears in young and middle-aged woods some time

after the canopy has been closed. No doubt the practice of close

planting, combined with neglect of thmning, has resulted in an
excess of raw humus. The latter, by the formation of acidity

in the soil, damages the rootlets and renders them liable to attack.

Conifers, especially Douglas firs, attacked by heart rot are very

apt to succumb to wind and snow-storms. In nearly every in-

stance careful inspection of the roots of fallen trees will reveal the

presence of F. atiuosus. Attempts at eradication in a growing
wood are hopeless, and the difiiculty must be solved l)y the proper

selection of species adapted to the several types of soil. Assuming
soil acidity to be the primary cause of attack, the following rules,

with the necessary modifications for economic reasons, should be

applied to sylvicultural practice :

i. Stumps and other dead material should be removed from

prospective sites for planting.

2. Bracken, heather, blaeberry, etc., should be burnt before

planting. These plants tend to form an accumulation of raw
humus, especially in dry sandy soils.

3. The degree of soil acidity should be ascertained. Conifers

can safely be planted in basic, neutral, or slightly acid .soils.

All or most of these soils are residual or approaching that type,

and are well suited for larch, Japanese larch, spruce, Douglas

fir, etc.

4. A high degree of acidity in the soil may be due to excess of

raw humus, and a number of years should elapse to allow of its

decomposition. This condition is frequently the result of clear

felling a wood which has been grown as dense as possible.

5. In soils with a high degree of natural acidity, such as usually

exists over boulder tills, either pure hardwood or a large percentage

of it is probably best. Scots pine, however, grows very well on
some boulder tills, as also do certain firs, notably Abies iirandls.

It is a mistake to neglect the cultivation of hardwoods, which are
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not only resistant to the root funt^us but also tend to counteract

soil acidity.

(i. Scots pine is probably the tree best suited to very impoverished

oi- unfertile soils such as peat, while the possibilities of birch should

not be overlooked.

The virulence of F. annosus would certainly lie reduced by atten-

tion to the above rules. Damage in a growing wood may be

mitigated by tlrastic thinning, which enables the accumulated humic

aciflof the upper soil layers to be removed by oxidation. If no

improvement follows, the wood should be clear felled and planted

with suitable trees.

The fungus appears to live only in the upper soil layers, into

which the spores may l»e carried by rabbits and other animals, or

washed by rain-water from the bases of the standing trees. It is

in these upper soil layers that the greatest concentration of acid

takes place, with the consequent damage to the rootlets.

Hli.KV (W. E.). The Larch needle-cast fungus, Meria laricis Vuill.
—Quart. Jodrii. of Forestry, xv. 1. \)\). 57-62, 2 tigs., 19:21.

The brown discoloration and shedding of young larch needles

during the summer, commonly attril>uted to frost, was found to be

due to Merio larlris A'uill. Numerous large hyphae up to 10 /x

broad, and with thick gelatinous walls, are visible under the micrij-

scope in sections of the brown needles. These coarse hyphae give

off' liner ones, some of which penetrate the mesophyll cells of the

leaf.

Fructifications are formed only in a humid atmosphere. Speci-

mens of Larlx ev.ropnea and L. occidentalis received from Argyll-

shire showed characteristic conidiophores growing out in bundles,

60 to 100 /x in diameter, through the stomata. These bundles only
appear on the brown portion of the needle, and usually emerge on
the lower surface near the midrib, but occasionally also on the

upper surface. The individual hyphae composing the Imndle are

colourless and septate. From the apex of each segment a conidium,
8-10 X 2-6-2-7 /i, may be abstricted, secondary conidia also being
produced. These conidia, which are liberated in a damp atmosphere,
infect other larch needles in a manner not yet exactly determined.
The attack observed by the writer became noticeable on six to

seven year old trees in June 1920. The needles on the long shoots

began to turn yellowish-brown at or near their apices. The dis-

coloration then spread towards the bases and became darker in tone,

the maximum severity of attack occurring two or three inches from
the apices. The mj^celiura did not penetrate to the stem, so the
young needles must have been infected individually. In September
only small tufts of green needles were left at the tops of the shoots.

Infection probably took place in older trees through wounds caused
by the larch needle moth {Colcophora luriceUa). There is little

doubt that the fun<rus hibernates in the needles, reinfecting,- trees

from the ground in the spring.

The disease may beilistinguished from frost injury by the facts that
the youngest needles are not affected, and that each needle does not
die throughout its whole length at once. It is most destructive in

nursery lines and young plantations, the heavy loss of needles
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(luring the growing- season reducing the increment both of height

and volnme. Hartig showed that S/Jiaerella laru'nw was most
destrnctive in larch woods mixed with spruce, the diseasccl larch

needles catching in the spruce twigs and remaining then- till the

spring, when the ascospores reinfected the larch. Underplantiiig

with lieech as a substitute for spruce gave excellent results, and
this method might also prove successful in the case of Mer'a
laricis.

The larch needle-cast appears to be very widespread in Britain.

The western American larch is also attacked, but the Japanese
variety seems to lie immune.
A brief account of the history of the disease is given, and a

bibliography appended.

Taubexhaus (J. J.) & Mally (F. W.). Pink root disease of Onions
and its control in Texas.—Texas Agrlc. Expcr. Staf. Bull.

273, 4.2 pp., 3 tigs,, 1921.

Since 1906 considerable damage has been caused to this important
crop in Texas by a disease popularl}' known as pink root. Losses

up to 43 per cent, have been observed, representing nearly S35() per
acre. To this must be added the increased susceptibility of ati'ected

onions, in transit or in storage, to black mould decay {Af^itergiUus

iilijer) and .soft rot [Bacilluti carotovorus), though pink root in itself

does not cause any decay of the bulb.

The disease is widely distributed, having been noted in California,

Wisconsin, Iowa, New York, and in the Bermuda Islands (whence,
according to the authors, it undoubtedly emanated). Of Liliaceous

plants tested, only species of AUlv ra (the onion, shallot, and garlic)

are subject to pink root disease, Narcissus, Tulip, Funkia, Iris.

Freesia, Lily and Calla being immune. Amongst onion \arieties,

the true Bermuda Crystal White Wax, White (Yellow) Bermuda,
Red Bermuda, and Extra Early Red are more or le.ss resistant,

while Denia (and other Spanish strains), Yellow Dutch, Strasburg,

Yellow Denvers, Australian Brown. Large Red Glol^e. Large Red
Wethersfield, Large White Globe, White Portugal (Philadelphia),

and White Silverskin are highly su.sceptible. In the latter categorj^

must also be placed practically all the 'multiplier' varieties of

onions, in addition to shallots. Amongst garlic varieties, several

strains of the Mexican and Italian, especially the pink type, are

more subject to the disease than the large white varieties known as

the Chinese.

Pink root has been proved by the authors to be caused by a

Fusariuni which is tentatively named F. malli Taub. n. sp. It

resembles F. oxys[jomiri, differing chietiy in forming pionnotcs

instead of pseudopionnotes. F. malli is generally found a.ssociated

with another species of Fusarium, which is apparently non-parasitic

by itself, but seems to increase the virulence of F. malli. The
above-ground symptoms of the disease are not always easily recog-

nizable, except in the case of severe infections, when the plants

have a stunted appearance. The trouble is confined to the growing
roots, bulb plate, and crown, and does not affect the onion or garlic

bulb, except to reduce its size owing to the expenditure of most o!'

the available energy in replacing diseased roots. The latter are dry.
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dead, and yellow, later frequently turning pink. Plants are subject

to attack during all stages of their development, from the seed-bed

onwards, but the inhibitory eftect on growth is more marked when
the bulbs begin to form and when the}' approach maturity. In

severe cases new roots become pink as fast as they are formed, and
a projecting nipple is formed at the l)ottom plate of the bulb
marking the site of this repeated production of new roots.

The popular l^elief that the disease is due to alkali in the soil has

been proved erroneous by the authors' tests, but, in excess, alkaline

substances in the soil may become contributory causes by lowering

the resistance of the plants. Adverse climatic conditions and care-

less cultural methods have the same effect. Even distribution of

moisture through proper levelling of the ground, frequent waterings,

and abundant humus in the soil, encourage vigorous growth and
thus reduce the loss. The disease is favoured by any check in the

gi-owth of the plants, either through frost or through delay in

ripening until the very hot weather sets in. Thrips and eelworms
also encourage infection by weakening the plants.

The seed is. however, often sown in infected seed-beds and the

green setts taken from these for planting out will carr\- the rlisease.

Attempts to reduce soil infection by treating the soil with lime or

sulphur failed. Formaldehyde and steam were used in attempts to

disinfect the seed-bed soil, with considerable success. Treatment
with a solution of one pint of formaldehyde in twenty gallons of

water applied at the rate of one gallon per square foot reduced the

attack from over 80 to 0-6 per cent, in field tests. Steaming at

15 lb. pressure for two hours killed the fungus. Setts grown in

infected seed-beds were dipped in formaldehyde or copper sulphate

before planting out. but effective strengths were found to lie

dangerous to the setts.

A three or four years' rotation is advisable in infected fields.

Where, however, onions have to be grown more often on such land,

heavy artificial manuring should l)e resorted to, as this may give

the plants enough vigour to outgrow the disease ; the authors
recommend the use of 1,000 lb. per acre of a compound analysing

abt)ut 7 per cent, acid phosphate, 5 per cent, nitrate of soda, and
'2 per cent, potash.

Edgerton (C. W.). Onion diseases and Onion seed production.

—

Louisiana Agric. Ej'iier. Sto.f. Bull. 182, 20 pp., 9 figs., 1921.

Onion diseases, especially black stalk rot (Macrosparitem para-
siticurn), have been very prevalent for some years in the Bayou
Lafourche region, the most important onion-growing district of

Louisiana. Almost every year the seed crop has been reduced at

a moderate estimate b}^ at leas> 50 per cent., chiefly from M. para-
siti^mm, while considerable damage is done to the bulb crop by
various diseases. The seed almost exclusively used is a local variety

known as the Creole onion. During the war investigations were
undertaken to test the possibility of control by means of spraying.

The work, which was restricted to observations on the diseases and
some preliminary experiments, has now been discontinued, as there

is no longer any shortage of seed.
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The stems of the disea^H* ^eed onions become covered with a

black, smutty layer composed of the spores and m3'celiuni of M.
parasiticum. Many stems either rot away or become so weakened
that they are blown over, or collapse under their own weight. Very
few of the broken or bent stalks produce much seed, while the yield

of the standing stalks is also greatly reduced.

Climatic and soil conditions appear to influence considerably the

development of this and other onion diseases. Thus at Bayou
Lafourche the rainfall is heavy and humidity high, thick fogs being

common during the early spring. The soil is heavy, and not well

drained. Baton Rouge, where part of the investigations were
carried on, is further from the Gulf, and situated on higher ground.

The fogs are less frequent, humidity is somewhat lower, and the

general incidence of disease is much less.

Besides M. parasiticum, the following fungi are frequently

present on onion plants : Peronospora schleuleni, ColletotricJnivi

circinans, a species of Botrytis, Fusarium malli, and another species

of Fusdriurn. The first named is, however, almost the only disease

recognized by the growers, and it alone is found on old plants, A
heavy development of the black stalk rot frequently succeeds a

severe outbreak of onion mildew (Peronospora schleideni). The
latter has never been seen on the high land at Baton Rouge, even

on plants grown from bulbs from the infested regions. Colletotri-

chum rircinann is often found on the plants and bulbs, causing

onion smudge on the latter. Neither this nor the species of Botiytis

responsible for neck I'ot in other regions is of any great economic

importance. Pink root disease (Fiisarium vuilll) occurs in various

parts of Louisiana, where it has been known Since 1909 both on

the bulbs and seed crops. Another species of Fusarium produces

a rot of the roots which sometimes affects the base of the stalk.

Arrested growth and partial sterility follow.

Evidently M. parasiticum is more definitely parasitic than is

commonly believed, and will develop rapidly on any slightly

weakened tissue. It may even attack the uninjured plant, and
spread rapidly after once gaining entrance to the stalk, especially

under conditions of great humidity.

A white spot disease of undetermined origin also predisposes to

severe attack by M. parasiticinn. It first appears in the form of

chlorotic spots on the stem, usually on the enlarged portion just

above the ground. These perfectly white spots are more or less

circular and gradually increase in .size. Cultures from them have
always given negative results, and the spots may be of physiological

origin.

Spraying experiments were carried out at Baton Rouge and
Bayou Lafourche with Bordeaux mixture 4—4-50, distillate 1-100

(used as a ' sticker '), and nicotine sulphate (' Blackleaf 40
') I- J 000,

applied in varying combinations at weekly intervals. At Baton
Rouge the bulbs were imported from the regions subject to disease,

but all the plants remained healthy throughout the season. The
solutions containing distillate were better than Bordeaux mixture
alone, being less easily washed off by rain.

In the Bayou Lafourche region a weekly spraying was not

sufficient to protect the onions from black stalk rot and other
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diseases, and the extra yield obtained did not justify the expense of

the treatment.

A further series of tests with bulbs procured from different

districts showed that the yield at Baton Rouge was nearly double

that obtained in the alluvial region of Lafourche, and the author,

therefore, recommends that seed for the market should be grown
as much as possible outside the lower coast region.

Destructive Insect and Fest Act Advisory Board, Canada.

A Destructive Insect and Pest Act Advisory Board has re-

cently been established in Canada to supervise the carrying out

of the provisions of the Act, and to recommend to the Minister of

Agriculture such changes or additions in the regulations as may be

deemed necessary. The appointment of the following as members
of the first Board was notified on 5th May, 1922 :—Arthur Gibson,

Dominion Entomologist, Chairman ; E. S. Archibald, Director of

Experimental Farms, Vice-Chairman ; J. H. Grisdale, Deputy
Minister of Agriculture ; H. T. Giissow, Dominion Botanist ; and
L. S. McLaine, Chief, Division of Foreign Pests Suppression,

Secretary.

Amendment No. 1 to regtilations governing the importation of

Potatoes into the United States.— U.S. Dept. of Agric. Fed.

Hart. Board, June, 1922.

By this amendment, which is effective from 20th June, 1922,

special provision is made for the importation of potatoes from
foreign countries into Hawaii and Porto Rico : they are admitted

for local use only, free of any restrictions.

Potatoes may be imported trom the Dominion of Canada and from
Bermuda into the United States free of any restrictions. Potatoes

from certain districts of Mexico may be imported into the United
States under certain conditions and restrictions, which are detailed.

Plant Pest and Disease Ordinance, 1921 (No. 38 of 1921)

:

Regulations. Dar-es-Salaam, Tanganyika, 9th June, 1922.

The Plant Pest and Disease Destruction Regulations, 1922, pro-

vide for the destruction by fire of any plant in Tanganyika Terri-

tory declared to be a pest under the Plant Pest and Disease

Ordinance, 1921. The following are declared to be pests within the

meaning of the Ordinance: Mistletoe {inter alia Loranthus s'p'p. a,nd

Viscum spp.) ; Dodder (Cuscuta sp.).
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DUFRENOY (J.). La gommose da bois de Chitaignier. [Gummosis
of Chestnut wood.]

—

Comptes rendus Soc. de Biol., Ixxxvi, 7,

pp. 371-374, 4 figs., 1922.

The gum deposited in the wood of certain plants as a sequence

to parasitic infection may originate in the degeneration of the

tyloses. Woods like those of the chestnut, which normally contain

tyloses, develop excessive numbers under parasitic stimulation : old

chestnuts suddenly destroyed by ink-disease may show the lutoina

of their vessels completely blocked by more or less gummified
tyloses.

Gum may be deposited in the vessels in the absence of tyloses.

It is abundant in the wood of the rootlets formed by chestnuts

affected with ink-disease, even when these rootlets terminate in

luxuriant mycorrhizal growths. Wood exposed by stem or root

cankers is especially subject to gummosis, but this wound gummosis
is superficial and local, while that of the tyloses is deep and exten-

sive. These two forms of gummosis should be distinguished from
that proceeding from the jellification of the middle lamella of the

cell membranes.

EUFFERATH (M.). Bacterium pnttemansi Knfferatli hot. spec.,

microbe prodnisant des taches srar la Tomate (Lycopersicun
escnlentnm) conserv^e. [Bacterium puttemansi Kufferath

nov. spec, a micro-organism producing spots on conserved

Tomato {Lycopersicum tscvlentuui}.']—Bull. Soc. Roy. Bot. de

Belg., liv, 2nd ser. 4, pp. 190-194, 1921.

In this paper a disease of pickled tomatoes, which depreciates

their value, is described. It causes rounded, yellowish, swollen

spots on the surface of the fruit under the skin which is raised in

boil-like swellings but is not ruptured. It is caused by a straight

-r slightly flexuous, non-motile bacterium, 4 to 15 by 1 /z, and with
rounded ends. The bacteria may occur singly or in pairs or in

more or less elongated chains in which it is difficult to make out

the separate inmviduals. The organism is Gram-positive and
N
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readily stained. No spores have been observed. It is described

as a new species to which the name B. puttemanei, after the author
who first called attention to it, is given.

It is easily isolated and inoculations with pure cultures have
demonstrated that it is the cause of the condition described. In
culture development is slow and the colonies are small. In bouillon

there is a slight whitish deposit but no turbidity or scum. The
individual size is reduced in culture (3 to 5 by 0-8 /x) and chains are

infrequent.

The point of invasion has been found to be ordinarily at the

stalk end of the fruit, where its detachment from the plant pro-

duces ruptures in the epidermis. Inoculations by placing sus-

pensions at this point and then immersing the fruit in the pickling

fluid gave characteristic spots in from one to two months. The
bacteria were found in the liquid in the interior of the fruit. Sound
fruit immersed in pickling liquid which had contained diseased fruit

became infected. The bacterium maintains its virulence for a con-

siderable length of time in the pickle. Inoculations by piercing

the epidermis with a capillary tube containing the bacteria also

gave positive results, the controls in all these cases remaining
unaffected.

The organism is stated to belong to the group of the lactic acid

bacteria.

Welles (C. G.). Cercospora leaf spot of Eggplant.—Fhytopath.,
xii, 2, pp. 61-65, 2 figs., 1922.

Sblanum melongeTia at Los Bancs, Philippine Islands, was found-

to be attacked by a leaf spot disease. At first the spots were
chlorotic, then greyish-brown and concentrically marked, and finally

a shot-hole condition resulted. The disease is quite different from
the leaf spot caused by Phyllosticta hortorum.

Eggplants only are known to be attacked. A Siamese variety
was less affected than the native Philippine kind. The photo-
synthetic area of leaves may be reduced by 75 per cent. The fruit

was not found to be attacked.

The parasite is described as Cercospora melongenae n. sp.

Bordeaux mixture was found to hold the disease in check, but did
not appear to be commercially profitable.

NicOLOFF (T.) & Stefanova (M.). Die XoUhemie in ihren Bezieh-
nngen «nr Wirtspflanze. [Club-root of Cabbage in its rela-

tion to the host plant.]—Reprinted from Rev. Inst, de recherches

ugron. en Bulgetrie in Zentralbl. fur Agrikulturchemie, li,

4, pp. 101-102, 1922.

The senior author has shown in a previous article [1920] that the
higher vegetable parasites Viscum, Loranthus, Orobanche, and
Cuscuta, absorb large quantities of nitrogen, potassium, phosphorus,
etc., from the tissues or their hosts. As Plasmodiophora brasaicae
ravaged the cabbage fields round Sofia during 1920 the opportunity
was taken to investigate its effects from this standpoint.
The leaves and roots of healthy and diseased plants were

examined and striking differences were found between their protein
content. While the leaves of healthy plants contained 33-37 per
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cent, of proteir in their dry substance, the protein content of those

from diseased plants was only 28-65 per cent. In the roots a still

greater difference, but in the inverse direction, was found, the

healthy roots containing 11-19 per cent, of protein and the diseased

32-87 per cent. Phosphorus and potassium were also present in

larger quantities in healthy than in diseased leaves, the reverse

being the case in the roots.

Hedges (Florence). A bacterial wilt of the Bean caused by
Bacterinin flaocaiufaciene nov. sp.

—

Science, N. S. Iv, pp. 433-
434, 1922.

Navy beans [Phaseolus sp.) in South Dakota were attacked by
a bacterial disease. The plants may be killed in the seedling stage

after wilting and sometimes showing dull green to reddish-brown
discoloration of the stems, or some of the shoots of older plants

may die. The wilt of seedlings resembles somewhat the ' systemic
disease ' ascribed by Burkholder to BcLct. phaseoLi.

The organism was isolated and found to be a rod with polar

flagella, measuring 0-66 to 3 by 0-33 to 0-5 /z, producing yellow
colonies ; it is named Bad. Jiaccumfaciens n. sp. The disease was
reproduced by inoculations. Differences between this organism
and Bact. phaseoli are mentioned.

Kkoemer (K.). XTntersnchungen Hber die Benebimgen swischen
dem Ban der Bebblatter nnd ihrer Erkranlrnng dnfcb
Flasmopara viticola. [Inquiry into the connexion between
the structure of Vine leaves and their liability to attack by
Plasmopara vUicola.]—Ber. der hoheren staatl. Lehranst. fur
Wein-, Obst- und Gartenbau zu OeisenheiTn-am-Rhein, pp. 75-

76, 192.\ [Included in Landw. Jahrb., Ivi, Suppt. 1, 1921.]

The researches of Muller-Thurgau, Ruhland, and von Faber have
indicated that Plasmopara infection is dependent on the distri-

bution of the stomata, and therefore occurs as a rule through the

under side of the leaf. A relation has also been established between
the disease and the age of the leaf, young leaves being more
virulently attacked than old ones when artificially inoculated.

The youngest leaves of all, however, have completely resisted every

attempt at artificial infection.

The author has particularly studied the dentate margin of the

leaves and the development of the stomata and epidermal tissue.

Special attention was paid to the structure, distribution, and
functions of the water pores, which are situated on the upper side

of the leaf teeth. They can only be clearly distinguished in young
leaves, since the tissues of the leaf margin shrivel up completely

with age. An exudate of water from these pores may be observed

after cool nights in May and June.

The author concludes as a result of numerous observations on

leaves from different localities that- infection by Plasmopara takes

place principally through the water pores, which supply the

conidia with the necessary moisture for the development of their

swarm-spores and enable the germ-tubes of the latter to penetrate

the interior of the leaf.
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HiGQiNS (B. B.). Votes on the morphology and systematic rela-

tionidiip of Bolerotinm rollkii 8acc.—Journ. Elisho. Mitchell

8ci. Soc., xxxvii, 3-4, pp. 167-172, 1 pi., 1922.

Investigations undertaken with a view to discovering a fruiting

stage of Sclerotium rolfsh . which occurs very generally in the

warmer parts of the United States, have failed. On fleshy plants,

and such fruits as cantaloupe, the growth of this fungus is very

vigorous and characteristic ; the mycelium forms broad, white sheets

and a number of sclerotia develop. On small or more woody stems,

however, such as sweet potato sups or pepper plants, the growth is

often scanty and indistinguishable macroscopically from several

other fungi, and sclerOtia often fail to develop even in a moist

chamber.
The mycelium is rather coarse, with large cells (150 to 250 by

2 to 9 /x), the feeding branches being more slender (about 2 /z in

diameter). Clamp-connexions occur in the broader threads, and
branching may take place behind the cross wall. In the slender

threads branches may arise from any point. The clamp-connexions

often develop abnormally, giving the impression of bydding of the

mycelium (cf. Taubenhaus, Journ. Agric. Res., xviii, p. 127, 1919).

The branches often anastomose and hold the hyphae together in

sheets or strands. The cells of the mycelium are binucleate.

The sclerotia first appear as small, white tufts of loosely intertwined

branches, with an actively growing region near the periphery. The
latter is about one-twentieth of a millimetre thick, rich in proto-

plasm, and more readily stained than the centre of the mass.

Within twenty-four to forty-eight hours all the cells of the mass,

except those of the downy covering surrounding the growing region,

swell to about three times their former size and become vacuolate

and usually multinucleate. The cell walls of the growing region

coalesce and gelatinize, forming a pseudoparenchymatous tissue

about one-seventh of a millimetre thick. The cells of an outer layer

lose their protoplasm and the walls collapse, a corky covering being

thus formed over the surface of the mature sclerotium. The outer

downy covering sloughs off, leaving the surface dark brown, smooth,

and shiny. The cells of the pseudoparenchyma are broad, hyaline,

and without air spaces, in contrast to those of the centre of the

sclerotium. The mature sclerotia are dark brown, globose to

elliptical, and 0*5 to 1-5 mm. in diameter.

Several sclerotia of an old culture originating from a wilted

pepper plant were planted on agar plates, and fifty filaments isolated

and planted. Five only survived and produced new growth. These
were transferred to tubes of steamed bean pods, and in a few days
produced abundant sclerotia. Transfers were then planted on plates

of peptone beef extract agar—three colonies to each plate, two
of A and one of B, etc., throughout the series. The production of

sclerotia in these plates was rather irregular, but no sign of ' mixing

'

was observed. This experiment does not prove the non-existence

of plus and minus strains (suggested by Taubenhaus, loc. cit), but
it shows that the mixture oi such strains is not essential to the

production of sclerotia.

Mature sclerotia placed in contact with a suitable medium send

out hyphae from all over theirsurfaces without any apparent break
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in the tissue. The new hyphae are slender and push or dissolve an
opening between the cells of the compact outer tissues : their cells

are binucleate. Kept in a dry place the sclerotia remain viable
for a long time (more than two years in one instance). It is not
probable that they last long under field conditions, being > ry
susceptible to freezing when wet.

The presence of clamp-connexions ana of the binucleate Ct lis

shows the fungus to be related to the Basidiomycetes. These
characteristics, together with the formation of sclerotia, are common
to nearly all families of Basidiomycetes, and it does not seem
possible to determine any closer relationship until spore formation
has been observed.

La Rue (C. D.) & Bartlett (H. H.). A demonstration of numerous
distinct strains within the nominal species Festalozzia

gnepini Desm.—Amer. Journ. of Bot., ix, 2, pp. 79-92, 192:2.

A comparison of several strains of Pestalozzia isolated from
diseased tissues of Hevea brasiliensis in Sumatra showed that while

all, broadly speaking, fell within the limits of Pestalozzia giUijini

Desm., they were quantitatively different in regard to spo: -

measurements and maintained their distinct characteristics throi r.:' .

successive generations. Only morphological criteria are availabl<;

in weakly parasitic genera, the members of which are not confined

to specific or closely related hosts, and in such cases the authors

think that morphologically indistinguishable fungi, not known to

be confined to particular hosts, should be called by the stune name,
though the strains may show a wide range of variation^ aj^aong

themselves.

Apparently all the common diseases of Para rubber in tlie East

are due to more or less ubiquitous fungi, and generally speaking

the forms pathogenic to Hevea are known to infect the most diverse

cultivated plants. Pestalozzia is familiar in the East mainly as the

cause of grey blight of tea and leaf spot of coco- nut. The n,.i '

P. guepini was originally applied to a form isolated from camellir>

and magnolia, characterized by a spore length of about one-fiftieth

milUmetre, with 4-septate spores, the terminal and basal eeil:-

hyaline and the three interior cells dark; appendages longer than

the spores and typically three in number.
More recently tea blight and a stem disease of rubber seedlings,

inter alia, have been attributed to P iHdviat^m Cke. Apart from
an irreconcilable discrepancy in the mt- -urements, the latter fungu^

does not differ materially from P. guepini. Sawada's creation o

the new species P. theae for the form on tea is not accepted by the

authors, since according to them the fungus does not differ suffi-

ciently from P. gnepini to warrant the creation of a fresh species.

An examination of the Kterature on Pestalozzia diseases shows that,

in general, authors have preferred to use the name P. guepini for

tea diseases and P. palmaruni for those of the palm, but i- usage

has not been justified either by cross-inoculaiion sniJies r t]ie

discovery of reliable morphological distinctions.

The writers' experiments involved comparison- belvveen thirty-

five strains—twenty-two from rubber, seven from oo-nut, throe

from tea, two from oil palm, and one from areca palra. The
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strains were measured through from four to eight successive genera-

tions, spore production takmg twice as long in some cases as in

othere. The cultures were all grown on Hevea leaf agar with

native brown sugar, no attempt being made at maintaining a con-

stant temperature. The physiolc^wd differences shown by the

strains among themselves were not correlate< with morphological

characters.

A rough analysis shows that the thirty-t strains fall into

fourteen groups, as judged by a statistical ex: nation of a series

of measurements of spores and appendages, ai hat these groups

are not confined to particular hosts.

Ta-NAKA (T.). JapaneM fungi.—HotMi uid tr>Ti »1atiow, XI.—
Mycdogia, xiv, pp. 81-89, 1922.

The author continues his series of technical diagnoses in English

of a number of important parasitic fungi from Japan which have

prexiously only been described in Japanese. In each case, besides

the technical description, references are given to the Japanese

literature and figures, and there are critical notes in many instances.

Helminthosporium oryzae Miyabe and Hori \BuU. Agric. Exper,

Stat. Nishigahara, No. 18, pp. 67-84, 1901] has been treated in

western countries as a nomen nudum, as the original description,

and also Hori's later emendation {Discourse on diseases of agricul-

tural crops, pp. 106-107,' 1911) were in Japanese. It causes

scattered or grouped, fuliginous or soot-coloured, velvety spots on

the culms, leaves, and glumes of rice. The conidiophores are

grouped two or three together, brownish, 100-330 by 7*2 /x, more
or less lient, 7- to 15-septate, the lowermost celU largest and rather

rounded and swollen, the width of the cells gradually reduced

towards the apex, terminated by a blunt, thin-walled, light coloured

or almost colourless cell. The conidia are 6- to 11 -septate, fuscous,

lunate or obclavate, bending to one side, obtuse at the ends, only

slightly constricted at the septa, 84 to 140 by 16 to 22 /x. They
germinate by gorm-tubes from both ends. Both swamp and upland

rice ar*^ ifiected. The spots on the leaf are at first small, then

elongated and coalesced. Discoloration and withering of the leaf

from the tip backwards soon follows, often causing the death c^ the

whole plant. Hara in 1918 stated that this may be identical with

Breda de Haan's Helminthosporium oryzae [BuU. Inst. Bot. Buiten-

zorg, vi, p. 11, 1900], though the descriptidia of the latter is rather

imperfect. It differs strilmigly from H. macTocarpum Grev. in the

shape of the conidia. Recently, prevention through seed treatment

and spravnng with various fungicides has proved effective in Japan.

GloTnerella cinnamomi Yoshino ^Bot. Mag. Tokyo, xxi, pp. 230-

232, 1907 (Japanese)] causes a serious disease of camphor trees,

especially in nursery plants and young plantations in Formosa.

The Fonnosan fungus generally agrees with that described from

Kyushiu by Yoshino, with the exception c* the smaller size of the

ascospores. Hara {Bot. Mag T hjo. .vxv"-, p. 272) suggests that

tlie present species should be caI ed Guig/vardia cinnamomi on

account jf the lack of the stroma charact^ '.=.tic of GlomereUa.

Ph.,:«' ierina magdis Miyabe [m A. i-.i<^ia. i. ' „_dhook of plaid

d'sea- ir Jnixin * • ed . Tokyo, p. 114, 1909 (J ipanese). Synonyms

:
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(Hadoekytrium, sp. nov. K. Sen^okn (Joum. Agric. Soc. Ehime
Prefeetuxe, x^ii, p. 58, 1901) : C^adochvtrium maydie Miyabe (in

A- Ideta, Handbook ofplant diaeasea ofJapan^ 8rd M^ Tokyo, p. 75,

nomen nudum ; J. Omori and G. Tamada, PUint Pathology, p. 202,

1904, nomen nudAi/m)] oaoses numerous orbicular, elliptical, or
linear spots on the cuun, midrib of leaves, and lower part of the
husk 01 Zea mays; the spots are mostly snuJl, cdEten confluent,

brown or fuliginouo, light coloured near the margin. Sporangia are
ellipsoid-ovate or glolK«e, deep brown, 24 to 26 /< by 22 to 24 /x.

The disease does not usually prevent fruiting, but sometimes does
so when it occurs abundantly in the early stage of growth of the
host plant. It is not known to occur in Japanese territory outside

the prefecture of Ehime, Shikoku Island. This fungus is, in many
respects, identical with Physoderma, zeae-maydia iShaw, first re-

ported from India (Ann. m,ycologici, x, pp. 245-247, 1912), though
no actual comparison of the organisms has yet been carried out

;

the latter is now known to be responsible for one of the worst
diseases of maize in the United States, and plant quarantine against

this fungus was decreed by the United States Department of Agri-
culture in 1916.

GoUetoti^hum boehm£rias K. Sawada [Joum. Formoaan Nat.
Hist. Soc.f No. 17, p. 2, 1914 (Japanese)], occurs on the leaves and
on the stem of ramie [Boehmeria nivea) ; on the former the spots

are scattered, cinereous, with a brown margin, orbicular, and 1 to

2 mm. in diameter; on the stem they are orbicular, elliptical, or

fusiform, occasionally causing longitudinal ruptures of the host

epidermis, and 1 to 6 by 0-8. to 2 mm. in size. The hyphae are

colourless, 4 fi thick; acervuli small, with setae; comoiophores
dense and short; conidia colourless, cyhndrical, or occasionally

clavate, straight, obtuse at ends, granular, 14 to 19 by 4 to 5 /x

;

setae dark brown, tapering towards the apex, 1- co 2-8eptate, 45 to

85 by 4 to 5 /*. The stem infection produces a bad staining of the

bast fibres which can hardly be removed by bleaching.

Cercoapora piricda K. Sawada [Joum. ForTnoaan Nat. Hiat.

Soc.y No. 17, p. 3, 1914 (Japanese)], on Pyrua communis and
ainenaia, hypophyllous ; the spots usually are 1 to 3 nun. in

diameter, angular, occupying a definite area enclosed by veinlets

;

later they coalesce and often, cover the entire surface of the leaf

;

colour cinereous, later changing to brown. The conidiophores are

fascicled, several (ten ormore) t^ether, straight or curved, cinereous,

0- to 2-septate, and 15to27by8to4/i; oonidia linear, curved,

3- to 5-septate, greyish and almost colourless, and 28 to 57 by 2-5

to 3-5 ^. This fungus resembles Cercoapora minvffia Tracy &
Earle {Bull. Torr. Sot. Club, xxiii, p. 206, 1896) on pear from

America, but differs in being hypopyhllous and in having longer

conidiophores and shorter but thicker conidia of greyish colour.

The extent of the injury caused by it is nc^ known.
Detailed descriptions are also given of the following fo^gi:

Mycoaphaerdla hamhuaifolia Miyake and Hara sp. nov, [Bot. mag.

Tokyo, xxiv, pp. 338-40, 1910 (Japanese)]; Phaeotmkaeria bambuaae

Miyake and Hara sp. nov. [ibid., pp. 340-841] ; UgtUaginoidea

aacchari-narengae K. Sawada sp. nov. [Jov/m. Formoaan Nat. Hid,

Soc., iv, pp. 4-5, 1914 (Japanese)]; Plaamopara vrUdemaniana
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P. Henn. var. macrospora K. Sawada var. nov. [ibid., xvi, pp. 2-4,

1914 (Japanese)] and Cfdilago formoaana K. Sawada sp. nov. [ibid.,

xxxiv, pp. 6-8, 1918 (Japanese)].

Ramirez (R). Cyathiu de la Vid. [Gyathua on the Vine.]

—

La
Revida Agricola [Mexico], v, 10, p. 720, 1 fig., 1921.

In 1919, a vine growing in the field attached to the chief agri-

cultural station was invaded by a rare organism. The runners

were covered with white, branched, and sometimes reticulated

filaments, while on or near the nodes of the branches whitish

bodies (which later turned brown) arose. These, on development,

opened out at the free end and took on the form of trumpets, in

the interior of which four dark tubercles were visible, resembling

seeds, each held by a thin cord. These characters and the micro-

scopical details enabled the author to identify the parasite as

a species of Cyathus.

To check the disease the author recommends prompt incineration

of the afiected parts, followed by spraying with Bordeaux mixture.

Gard (M.). L'apoplezie de la Vigne et les formes r^snpin^es dn
Femes igniarins. [Apoplexy of the Vine and resupinate

forms of Fomes igniarius.]—Bull. Sdc. de Path. Veg. de
France, ix, 1, pp. 22-528, 2 figs., 1922.

The term ' apoplexy ' is applied to the sudden drying up of

a vine in full growth which cannot be attributed to drought since

it occurs with equal frequence in damp soil and during rainy
seasons. An examination of afiected vines shows that the wood
is transformed into a soft, spongy mass, containing an abundant
mycelium such as is characteristic of the Polyporaceae. The
wine-growers of Smyrna have named this spongy wood ' iska

',

meaning tinder.

Pure cultures were obtained by Viala from this diseased wood,
and fructifications from these were identified by Mangin and
Patouillard as Fomes igniarius. The author has found resupinate

fructifications on diseased vines and has compared them with other
resupinate forms of F. igniarius on oak, acacia, and several kinds
of fruit tree. On these hosts the sporophore bears numerous
cystidia, but the latter were practically absent in the forms
occurring on vines in the south-west of France. This scarcity of

cystidia results in a different surface texture as compared with the
ordinary forms, in which the surface is somewhat velvety. The
form on the vine is also pale in colour. The author accordingly
creates a new variety, viticidus, a diagnosis of which is given.

The mycelium extends beyond the spongy wood into that which
appears normal. It has been found in two-year old branches and
even in those of the current year. Probably grafts obtained from
affected vines often bear within them the germ of the disease.

Infection is said to take place through large wounds such as

those caused in pruning. The fructifications have been observed
on vines in the Gironde, Charente, and Lot-et-Garonne. Often,
however, their development is arrested, and they form only a
yellow, downy mass. It is believed that growth of the parasite in
infected wood continues during the winter. The symptoms are
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said to be due to obstruction of the vessels not only by hyphae but
also by tyloses and wound gum.

[In the discussion on this paper (loc. cit., pp. 18-19) Patouillard
stated that he had found cystidia in normal quantities on a specimen
received from Gard, and it would, therefore, appear that it is not
a distinct variety of F. igniariua. Viala stated that the fungus is

very susceptible to the action of arsenious acid, and the latter has
been used in practice for its control for a number of years.
Stereum hi/mutum can also cause a form of apoplexy of the vine.
F. igniarius is a vigorous destroyer of tannin by means of an
oxydase which is excreted by the mycelium growing in the dead
wood and acts on the tissues in advance of its growth. Active
growth only occurs in tissues rich in tannin, and the attack occurs
usually on vines after they are about fifteen years old, before
which treatment with arsenious acid is not usually required. The
disease is very common in parts of Italy, where it is known as
' esca ' from the old Greek ' iska '. This is a preferable name to
apoplexy. Similar effects are produced in olive trees, which are
frequently attacked by F. igniariua.]

Henning (E.). Avdebiing fbr landtbmks botanik. [Division of

Agricultural Botany.]

—

Arsberdttdse over verJcsamheten vid
Centralanstalten for forsoksv&sendet pa jordbrukbomrddet
under dr 1921. Keprinted from Kunal. Landtbruks-Akad.
Eandl. och Tidsk, dr 1922, pp. 26-32, 1922.

Immunity trials with various crops were continued at the
Swedish Central Agricultural Research Station in 1921. Nearly all

the autumn wheats were very susceptible to yellow rust [Puccinia
gluraai^m]. Pansar, Svea, and Thule II, suffered somewhat less

than the other varieties. The early American variety, Michigan
Bronze, was as usual the most susceptible. Mildew \Ery»i'phe
graviinis] was very prevalent, especially in too closely sown crops

;

Pansar was again comparatively resistant.

Elxperiments with various fungicides in the control of smut and
the snow fungus [FiLsarium nivale] gave satisfactory results in the
case of formalin Stud uspulun. Formalin also effectively controlled
gooseberry mildew, one treatment in the early spring considerably
reducing the incidence of the disease.

Grey speck disease of oats, generally associated with excessively
alkaline soils, was reported from a number of localities in all paxts
of the country. Yellow tip disease occurred in Ostergotland and
Smaland on oats and in West Bothnia on timothy. Chlorine gas
from an electro-chemical factory was responsible for severe smoke
injuries to crops in the vicinity. Bunt of wheat [Tilletia tritici]

was widespread and virulent, and many complaints were received
that seed treatment with copper sulphate or formalin was not
effective. These were in all probability cases of after-infection

from the floor, sacks, sowing implements, or the workers' shoes.

Immersion is always preferable to sprinkling as being both cheaper
and more reliable. Loose and covered smuts [Ustuago nuda and
U. hordei] were both prevalent on barley. Severe damage from black
rust [Puccinia gmminis] occurred on late-sown seed in humus-rich
soils and in low-lying, richly-fertilized fields. Yellow rust caused

N 2
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severe damage to wheat in South and Central Sweden, especially to

the native varieties. Svea and Thule II exhibited a high degree

of resistance, but Pansar was severely attacked. In sotne districts

barley also suffered considerably from yellow rust. Mildew occurred

on both wheat and barley, while ergot [Claviceps purpurea] was also

prevalent on the latter. Stripe disease [Helminthosporium gramin'
earn] was present in Varmland, on Primus, Yellow, and six-rowed

barleys. The strawbreaker fungus \Leptosphaeria herpotrichoides]

severely damaged wheat and rye in low-lying districts. Straw
fusariose occurred on early-sown rye.

In the northern districts much damage was caused by Pkyto-
jihthoi^a on potatoes. Severe attacks of corky scab (Spongospora)

were reported from a number of, districts. Wilt due to VeriicUlium
and stalk bacteriosis were also reported. Ordinary scab [Actino-

myces acabiesi was prevalent in South Varmland, especially on Up-
to-Date. Club-root (Plasmodiophora) and brown bacteriosis oc-

curred on cabbage, root blight (Pythium) and heart-rot {Phonia
betae) on beet. A severe disease of lucerne in 1920, caused by
a species of Macrosporiwm, appeared to have been eradicated by
sanitary measures.

Apple mildew (Podosphaera leucotricha), Monilut (especially on
the Signe Tillisch variety of apple), gooseberry mildew (Sphaero-
theca mors-uvae), and currant rust (Puccinia Hhis) were all very
prevalent. A speckling of apples, thought to be due to climatic

conditions, occurred on the varieties Gravenstein, Ribston, and
Signe Tillisch.

Wart disease of potatoes {Synchytrium endobioticum) no longer
occurs in Sweden, but there is considerable danger that it may be
introduced with consignments of potatoes from foreign countries.

In conjunction with the General Agricultural Society of Sweden,
the Botanical Division of the Central Institute obtained the passage
of legislative measures concerning the import of potatoes [see this

Review, i, 4, p. 128]. In order to contbrin to the regulations
concerning the export of potatoes to certain foreign countries,

twelve inspectors have been specially trained to examine the con-
signments before dispatch from the various ports.

Welles (C. G.). Bacterial plant diseases in the Philippine
lalandB.—Science, N.S. Ivi, p. 18, 1922.

While fungous diseases of plants are common in the Philippines,

bacterial diseases of plants have been found to be rare, at least in
central and southern Luzon. The only bacterial diseases so far
found there are Bacterium solanacearuTn on various plants, citrus

canker [Pseudom/)na^ citri], Pseudorrwnas campestris on cabbage,
Ps. phaseoli on beans, Ps. malvacearum on cotton, and an un-
described organism on parsley. With the possible exceptions of
the citrus canker and parsley disease, the organisms and hosts are
not indigenous to the Philippines.

Hedges (Flobence). Bacterial pnstnle of Soy B6&n.~Science,

N.S. Ivi, pp. 111-112,1922.

A leaf spot of soy-bean which differs in the earlier stages of
attack from the disease caused by Bacterium glycineum Coerper,
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is noted from Washington, D.C., southwards^ The spots show
a slight raising of the centre of the area in young infections, whence
the name ' pustule '. Water-soaking is not produced, and in later

stages the spots become characteristically reddish-brown and
angular.

The organism gives a yellow growth and resembles Bacterium
phaseoli E. F. Smith, but though it will cause infection on Phaseolus,

B. phaseoli from the latter will not normally infect soy-bean.
There are also slight differences in growth characters between
colonies of B. phaseoli and the organism from the soy-bean. The
latter is therefore named B. phaaeoli var. sqjense n. var.

Manzoni (L.). Una causa bacterica dell' incappncciamento del
Trifoglio pratense. [A bacterial cause of leaf curl of Trifulium
pratense.]—Le Staz. Sperim. Agrarie Ital., Iv, 4-6, pp. 136-
144, 2 pi., 1922.

In this paper the author describes a leaf curl (' incappncciamento
')

of clover {Trifollum jyratense) observed in a field belonging to the
Royal College of Viticulture and Oenology at Conegliano, Italy.

The characteristic feature of the disease in the aerial portion of the

plant is the formation of a large number of thin, short branches
growing close together and bent inwards, covered with slightly

deformed leaflets three or four times smaller than normal, the
laminae of which are folded on the midrib. The affected plants
are always of a lighter green than normal, the condition resembling
chlorosis. There are apparently many gradations in the intensity

of the disease between perfect healtli and full attack. The root

system of all infected plants examined was free from any marks of

insect injury, but an important pathological modification was found
in the woody cylinder of the principal tap root. The centre of the
disturbance is usually in the vicinity of the collar, not infrequently

just below it, and it extends downwards in gradually diminishing
intensity for a considerable distance, even involving some of the
principsil lateral roots. In this diseased area the affected tissues

turn a dark brown colour, shading towards black. The discolora-

tion is continuous in the region of maximum disturbance, but in

the more distant parts becomes broken up into small brown patches
in the healthy wood. It is due to narrow, brown strands running
downwards in the woody bundles, and also, but only when the
centre of infection is not immediately below the collar, extend-
ing upwards. Affected wood vessels are generally obstructed by
dense masses of a dark brown or black substance, their walls

being vivid yellow in colour. The wood fibres and parenchyma
are similarly affected, their contents being also frequently
brown. The cells surrounding these areas undergo an abnormal
development, dividing in a plane tangential to the centre

of the disturbance, so that the diseased areas are isolated from
the remaining xylem by new tissues, which have the aspect of
a secondary meristem. This process is not invariably clearly

marked, and affected plants which lack the ring of protective tissue

may be found occasionally. It is difficult to give a reason for. this

difference in behaviour, unless it may be due to the age of the
vessels and cells at the moment of the initial attack.
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In very thin sections (under 15 fi) it is possible to distinguish,

even without staining, alongside the wood vessels filled with the

dark brown, homogeneous, limpid, almost transparent substance

already referred to, others, generally less numerous, the contents of

which are of a slightly lighter colour, but opaque and finely

granulated, resembling bacterial zoogloeae. The author was able

to examine a vessel in which the isolated granulations could be

distinguished, and their aspect and form was that of true bacteria.

Technical difiiculties prevented a satisfactory photo-micrograph

being taken, but typical vessels containing these granulations are

figured, and given side by side with a photo-micrograph (medium
enlargement) of the section from which the drawing was made.

Methylene blue in borax was found to be the most effective stain

for the bacteria in the vessels, acting in even very dilute solutions

if left for two or more hours. Carbol-fuchsin and gentian violet

also stained them satisfactorilj^ though the outline was somewhat
less distinct. The bacteria are usually elongated, sometimes slightly

elliptical, ar ^ leasure 1 to 2 by ^ fi. They are often in pairs

joined end d.

Pure crJ .ts of these bacteria were obtained. On a medium
composed n clover root extract, meat extract, saccharose, and agar

the colonies were visible after 24 hours, and after 48 hours their

development was very distinct. Their aspect was always the same

:

the superficial colonies were circular, glossy, watery, slightly raised,

colourless at the borders, whitish and mother-of-pearl-like at the

centre, and 2 to 5 mm. in diameter ; the submerged ones were
spheroidal or lenticular, grejdsh-white, and 1 or 2 milli-

metres in diameter. In old cultures the agar below the colonies

darkened as if a brown pigment had been excreted. The colonies

consisted of elliptical bacteria, generally isolated, measuring 1 to 2^
bj' ^ or rarel}' 1

fj.
and taking all the ordinary stains. Inoculation

experiments are described which reproduced the alterations in the

wood vessels of the root already mentioned, including the formation

of bacterial zoogloeae, but the aerial symptoms had not become visible

at the time the plants were pulled for examination, though the tops

appeared somewhat less vigorous and paler than those of the

controls. Passibly enough time was not given for the full develop-

ment of the disease.

Though the author admits that his experiments have not proved
the organism isolated to be the immediate cause of the leaf curl

disease in clover, he thinks that the bacterial growth in the root

system gradually brings about the death of the plant, which only

develops leaf curl in the last period of its life, possibly in only

a small number of cases and under special soil conditions. He
believes that the growth of innumerable thin branches observed on
diseased plants may represent their last effort at resistance, an
effort which may or may not be made, according to circumstances.

These opinions are based on the facts that the actual loss of clover

plants iu the field under observation was much more extensive than
would be expected from the amount of leaf curl present, and that
many plants without leaf curl were found to be suffering from the

bacterial root disease. It is thought that infection occurs through
wounds.
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Ljspletsyge hos Kavre. [Bright speck disease of Oats.]

—

Statene Fors^gsvirksomhed i Plantekvltur. Medd. 94, 2 pp.,
2 figs., 1922.

* Bright speck ' disease of oats in Denmark, which occasionally is

found also on other cereals, beetroot, potatoes, &c., is most con-

spicuous about the middle of June, when large, withered spots
appear on the leaves. The affected leaves often bend sharply in

the middle or at the base and hang down limply. In severe cases

the crop is practically destroyed, and in any case the affected plants

seldom recover full vigour.

This diseased condition is said to be due to unsuitable soil con-

ditions, being found principally on soils containing a superfluity of

humus (reclaimed swamps and the like), an excess of lime or marl,

or ashes and building refuse. Such soils generally have a high
degree of alkalinity, and the 'bright speck' is found year after

year on them.
The disease may be controlled by the application of manganese

sulphate at the rate of 5 gm. per sq. metre (50 kg. per hectar^.

This should be strewn in the early spring over the places where the

disease habitually occurs, adding sand, when necessary, to ensure

even distribution. In the case of later applications, 1 kg. of

manganese sulphate should be dissolved in 10 kg. of water and
sprayed over the plants. Certain varieties of oats, e. g. Grey and
Moss, are resistant and can be grown with advantage. Acid
fertilizers, such as sulphate of ammonia, superphosphate, and
kainit are preferable to Chile saltpetre, basic slag, 37 per cent,

potash, or organic manure. The use of lime and marl should be

avoided.

LiNDFORS (T.). Erfarenheter fran vintem 1921-22 betraffande

betning mot snomogel. [Experience of the winter 1921-22 as

regards disinfection against the snow fungus.]

—

Centralanst.

for Jordbruksforsok. Circ. 80, 7 pp., 1922.

During the winter of 1921-22 the damage caused by the snow
fungus [Fusarium aivale] was unusually severe in Sweden, espe-

cially on rye. In previous pamphlets the Central Institute recom-

mended the use of mercurial preparations, e. g. uspulun and
corrosive sublimate, as disinfectants for the seed, and the reports of

tic results obtained in forty-t-^o different localities, chiefly with

rye, as whea^^ is only exceptionally attacked, can be summarized as

x'vjIIo'vs ;—lu the grep.t majority of cases the disease was com-
pl«t<»ly held in check by the treatment (generally uspr.l .n). The
few failures ^vere probably due to the substitution of sp'-inkling for

immersion, so that 'nfected light seed was sown, or the susceptibility

:o frost of the particuJar varieties of rye selected for planting. The
.omplete eradication of infection can only be ensured by immersion,

since the parasite is carried on the seed.

In an experiment conducted by the author it was found that 22*1

per cent, of untreated plants, 50*4 per cent, of plants treated with

uspulun, and 57* 7 per cent, of those disinfected with sublimate

survived the winter. It was ascertained in the course of the experi-

ment that the same solution can be used repeatedly (up to eight

times) without reducing its eflBcacy.
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Stapledon (R. G.), Williams (R. D.), Sampson (Kathleen), &.

Jenkin (T. J.). Freliminary investigations with herbage
plants.—Bull. WdshPlant Breeding Stat. Aberystivytk. Ser. 4.

No. 1, 1922.

A general review of the incidence of fungous diseases on the wide
range of grasses and forage crops grown at the Station in the

seasons 1919 to 1921 is contributed by Miss Sampson. Thirty-four

species of fungi are recorded, twenty-five on Gramineae and nine

on Leguminosae. These include several rare forms and three

species

—

Septoria culmifida on Alopecuims 'pratensis, Poa tHvialis,

Daciylis glomerata, Fhleum, pratense, and Arrhenatherum avena-

ceum ; Mycosjyhaerella carinthiaca on Trifolium pi^atense (English

Broad Red), and Sphaeruliiui trifolii on THfoliwm repens—that

are new for the British flora.

The abundance of parasitic fung-i in the plots is correlated with
the methods of growing the hosts in pure species. At least two,
Gloeosporium caulivorum and Puccinia phlei-'pratense, are noted
as causing an appreciable amount of damage. The former caused
much damage to the clovers in the wet season of 1920 and a
separate section (A the bulletin, written by Miss Sampson, is devoted
to a short account of it. Trifolium prateiuse is by far the most
susceptible host, but successful inoculations were obtained on T.

repens, T. suaveolens, and T. hyhridum. Inoculations on T. medium,
T. incarnatum, Medicago lupulina, and M. sativa failed. Pseudo-
peziza trifolii also caused appreciable injury to Trifolium pratense

and Ei^siplce polygoni and some to T. incarnatum. Of the twelve
grass rusts, recorded, Puccinia phlei-pratense was severe in 1920-21
on Phleum 'pratense, some strains being considerably more suscep-

tible than others. In the same seasons P. glumai^um caused injury

to Daciylis glomerata, P. lolii and P. dispersa to Lolmm, perenne
and other rj-e grasses, and P, perpilexcins to the aftermath of

Alopecurus pratensis. Mastigosporium album was particularly

severe on the last-named host in late autumn and early spring,

especially on introduced commercial seed. A. nigricans was also

badly attacked by this fungus.

The incidence of the various 1 ; ip ! txcorded in detail under
each group of host plants by Miss SuifK^.

McFarland (F. T.). Factors affecting the germination of the
sclerotia of Claviceps (Ergot of Bye).—Abs. in Science, N. S.

Ivi, p. 85, 1922.

Sclerotia of ergot [Claviceps purpurea^ more than a year old

failed to germinate. Sclerotia sown out or doors on the surface of

the soil without covering germinated well, but the stalks were
usually short. The sclerotia must go through a period of rest, the

shortest so far found being eight weeks during which they were
kept in moist sand. Removal of the cuticle of the sclerotia, or
treatment of them with 5 per cent, or 30 per cent. NaCl solution

followed by washing, did not prevent germination.

BoNNS (W. W.). A preliminary study of Claviceps purpurea in
culture.—^mer. J(mm. of Bot., ix, 7, pp. 339-353, 6 pi., 1922.

The characters of a series of cultures started in 1919 by the
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author with a view to ascertaining whether by growing Clavicep8

purpurea on artificial media the physiological principles extracted

from the natural sclerotia of the fungus could be obtained, confirmed
in great part the descriptions and observations of Brefeld, Meyer,
and Engelke. Unlike them, however, he was successful in obtain-

ing a stage, in cultures of advanced age, which distinctly re-

sembled the pseudoparenchyma and epidermal layers of the natural

sclefotium. He demonstrated also the development of the conidial

stage directly from the sclerotium without germination of the latter

and without the formation of ascospores.

In the light of tests made with extracts of the cultures, the best

being those grown on com meal, there is reason to believe that only

one of the commonly recognized active principles of ergot, namely
histamine, was present. Ergotoxin was apparently absent, but

chemical analyses on a larger scale than those made are necessary

before this fa^t can be established with certainty. The author

believes, however, that very probably the presence of this alkaloid

is directly associated with changes involving sclerotial formation,

a stage not obtained in his cultures. He concludes that it is ex-

tremely doubtful whether the artificial cultivation of Claviceps

purpurea possesses any practical application.

DucELLiER (L.). L'ergot de I'Avoiue [Ergot of Oats.]

—

Bull. Soc.

Hist. Nat. Afrique du Nord, xiii, 4, pp. 98-99, 1922.

Claviceps inirpurea is found in Algeria on many wild grasses,

such as Ampelod^smos, Febtuca, Lolium, &c., but amongst culti-

vated cereals it has so far only been observed on oats. Rye, which
is grown' here and there in Algeria and Morocco, appears to be free

from the disease, though the seed has been imported from localities

in Europe and America where ergot of rye is common.
Since 1886, when the parasite was reported to be very prevalent

on oats grown in the Mekerra valley, Claviceps has been frequently

observed on this cereal in several regions of Algeria. The most
commonly afiected variety is Avena algeriensis Trab. ('red and
black oats of Algeria') but A. sativa L. and A. fatua L. var.

glabrescens Coss. are also subject to the disease. The susceptibility

of A. sterUis L. and A. barbata Brot. is being investigated. No
ergot has hitherto been found on wheat, though afiected oats

have been found on several occasions growing amongst hard wheats

in Algeria.

Tanret (G.). L'ergot d'Avoine et l'ergot de Diss. [Ergot of Oats

and ergot of ' Diss ' grass.]

—

Bull. Agric. Alghie-Tunide-

Maroc, 2nd Ser.. xxviii, 4, pp. 108-109, 1922.

The author reports the results of an examination of Claviceps

purpurea on the grass locally known as ' diss ' in Algeria {Ampelo-

desmos tenax) and on oats, with a view to determining their content

of ergotinin, the supplies of which are now scarce owing to the

closure of the Russian market.

The ergot of diss grass was found to be relatively weak in crystal-

lizable ergotinin and to contain approximately an equal quantity

of amorphous ergotinin (hydroergotinin or ergotoxin), the two

together giving oiSy about 0-10 gm. per kg. of ergot.
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The ergot from oats was found, on the other hand, to be richer

than tliat ordinarily obtained from rye, containing 0-80 gm. crystal-

lizable ergotinin as against 0*40 to 0-60 from the Spanish rye ergot

at present chiefly used. The sclerotia on oats are small and squat,

but are sometimes in sufficient quantity to have caused accidents

to horses. This appeal's to be rare, however, the amount being

usually not more than 150 gm. per quintal [100 kg. or 220 lb.]

which is not enough to be harmful.

Hence, though the ergot of diss grass is not likely to repay

exploiting except in periods of great scarcity, that of oats is well

worth consideration, and might replace the Spanish product with
advantage.

Stakman (E. C). Diseases of cereal and forage crops in the
United States in 1921.—Plant Disease Bull. Supplement 21,

pp. 139-254, 1922. [Mimeographed.]

It is impossible to exaggerate the value to the working plant

pathologist of the annual summaries regarding the diseases of the

chief crops of the United States issued by the Plant Disease Survey
of the U.S. Department of Agriculture. They are compilations

prepared chiefly from the reports of collaborators throughout the

various states, and therefore cannot be readily abstracted. Not
only is the occurrence, distribution, and intensity of the various

diseases reported, but considerable information is accumulating on
the epidemiology of many of them. The present report deals

chiefly with cereal diseases ; that on fruit diseases has been already

noticed [see this Revietu, i, 11, p. 376].

Of particular interest is the discussion on the incidence of the

various rusts of wheat in 192 1 . The areas aflfected by the three rusts

do not coincide. Stem rust (Puccinia graminis) was most severe in

Ohio, Michigan, Wisconsin, Minnesota, the Dakotas, Montana, and
California, while leaf rust (P. tritkina) did little damage in the

north and west, but was severe in Oklahoma, Tennessee, North
Carolina, and other eastern and central states. Stripe rust (P.

(jlv/tnaram) was confined to Montana, Idaho. Washington, Oregon,
and California, and appears to be spreading east slowly. The
underlying causes of this irregular distribution, the relation of

climate and weather to the different rusts, the influence of barberry,

the efi'ect of varietal susceptibility, and other similar questions of

general interest are discussed.

Two diseases of wheat have appeared in the United States

recently, flag smut (Urocystis tritici) and take-all (Ophiobolus cari-

cetl). Their distribution is fully described, and useful notes fur-

nished regarding the losses caused, methods of dissemination, and
treatment.

There is a full discussion of the various root rots and scabs of

cereals, some of which are reported to be very widely distributed

and to cause considerable losses. It is stated that one of the big

problems confronting cereal pathologists is that of the foot and
root rots, which are caused by species of Fusarium, Helmintko-
spor'ium, and other imperfect fungi. Those on maize are regarded
by Hoffer, in a note on pp. 226-229, as being for the most part

secondary to the influence of unbalanced available nutrients in the
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soil, the most important deleterious ag6nts which become available

in the soil solution being probably aluminium and ferrous-iron

salts.

In the section on bunt of wheat the excellent results obtained

from seed-treatment with chemical dusts are reported. The best

appear to be copper carbonate dust and a dust- consisting of equal

parts of anhydrous copper sulphate and calcium carbonate, either

of these dusts being mixed with the grain at the rate of 2 oz. per

bushel. Bunt control is stated to be complete and injury to

germination nil.

The greater part of the report is devoted to wheat, rye, barley,

oats, and maize, the diseases of rice, sorghum, flax, and various

forage crops being less fully dealt with. References are given to

the chief publications dealing with particular diseases during the

year.

Sawyer (A. M.). Besult of investigatious made by the Department
of Agriculture, Burma, into the extent of the damage caused
hj a parasitie plant known in Burmese as ' Fwinbyu ' (9triga

lutea).—Dept. of Agric. Burma, Bull. 18, 7 pp., 5 pi., 1921

[1922].

Almost throughout the Burmese dry zone the sorghum crop>

which covers about 350,000 acres, is liable to attack by Striga

lutea, a full description of which is given in this bulletin. The
pest is most severe on poor and light soils, such as those of the

uplands, which have become exhausted from over-cultivation. On
the heavier, deeper, and more fertile soils of low-lying districts the

sorghum crop gets an early start and out-distances the parasite.

Sorghum is sown from June to September, while Striga is most
conspicuous from August to November, when its white flowers may
be seen in dense groups among the light green stalks of the crop.

Striga is propagated exclusively from seed, immense quantities

of which are produced from September to April. Germination can
only occur when the seed is in contact with the roots of the host

;

otherwise the seed can remain dormant for several years (at least

three) with no loss of vigour. Germination can take place readily

at 1 ft. below the surface of the soil, and at any season of the year.

Wind is by far the most important agent concerned in the dissemi-

nation of the seeds, which are extremely minute and light. Other
common agents of dissemination are moving water, grazing cattle,

the carting of infested crops, and the use of infected manure,
implements, &c.

Amongst the plants on which Striga was found to be parasitic

were maize, various millets, teosinte, Sudan grass, and thirteen

species of wild grasses. Only five non-gramineous plants are listed

as hosts, none of which are cultivated. Tests and observations

indicate that it will not grow on beans and other pulses, cotton,

sesamum, tomato, chilli, or coriander. Parasitism begins with the

germination of the seed, and is absolute during the whole of the

plant's underground existence, which lasts for about a month. The
host is therefore most seriously affected during this stage, parasitism

being only partial after the Striga has appeared above ground.

T^e effect on the plant was indicated in pot cultures by a reduction

N3
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in transpiration, dry weight of plant, and dry weight produced per
unit quantity of water transpired, the reduction in aJl cases being
very considerable.

Owing to the variety of factors involved in the failure of sorghum
crops in Burma it is impossible to estimate exactly the extent of

the damage caused by tMs pest alone. The results of experiments
conducted at Mandalay indicate the approximate loss as varying
from 4 to 46 per cent. These figures represent the incidence on
clay soil, and would probably be exceeded on the uplands.

Trials were made of common salt, saltpetre, nitrate of soda,

nitrolime, superphosphate, copper sulphate, sulphate of ammonia,
and potassium niti-ate, applied to the soil in quantities varying
from 50 to 200 lb. per acre with a view to killing the parasite, but
all were unsuccessful, while the crop itself was injured in several

cases. An attempt was also made to destroy the parasite by sowing
a ' decoy ' crop ot sorghum, which, with the accompanying Striga,w8i8

ploughed under before the latter produced seed, and this was fol-

lowed by another crop later in the season. The later crops, how-
ever, were as heavily infested as the ' decoys ', the yield in all cases

being less than that of the controls. On poor soil, besides, it is

often difl5cult to establish even one crop, and a second opportunity
seldom occurs.

The following practices are recommended with a view to lessening
the damage :—Ihe sowing of sorghum in rows 18 in. apart, followed
by occasional intercultivation with a wheel-hoe. Thorough cultiva-

tion, drainage, manuring, and early sowing, with a view to establish-

ing a strong stand early in the season. The burning of all stubble
and rubbish on the field after the harvest. Rotation of crops.

Campanile (G.). Sn di una malattia deUe firatta di Mandarino
(Cytosporina citriperda Camp.). [On a disease of Mandarin
Oranges {Cytoeporina citriperda Camp.).]

—

Le Staz. S'perim.

Agrarie ItaL, Iv, 1-3, pp. 5-12, 4 figs., 1922.
The author describes a disease which this year destroyed large

quantities of mandarins {Citi-us deliciosa) in the markets at Rome,
and which, so far as he is aware, has not previously been recorded.

The cause is a fungus which is referred to Gytosporiva, though
differing from the typical forms of this genus (probably on account
of its unusual habitat), and is named C. citriperda n. sp., a Latin
diagnosis being given.

The first symptom is the appearance on the fruit of a rounded,

generally slightly depressed, spot (rarely two or three), from 0-7 to

1-5 cm. in diameter, at first reddish-brown, and later black in

colour. Under young spots the wall of the endocarp is strongly

attached to the rind, and on the latter being removed, tears away
with it, leaving the underlying pulp bare. Under older spots the

rind with the attached endocarp wall is reduced to a black pulpy
mass, 2 to 3 mm. thick, which extends into the flesh of the fruit

;

the latter shows a tendency to dry up. Eight or ten days later,

secondary spots appear at different points of the epicarp, gradually
assuming an appearance similar to that of the primary spot. The
interior surface of the rind under these newly-formed secondary
spots shows a light yellow discoloration, but is not attached to the
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endocarp wall which remains intact ; the underlying flesh is strongly

blackened, granular in aspect, and thicker in consistence than the

normal. At a more advanced stage the discoloration of the inner

side of the rind is dark yeUow ; a black, gristly, irregular, lamelli-

form stroma, sometimes involving the enaocarp between two con-

tiguous segments of the fruit, and densely covered with pycnidia

on both sides, is found immersed in the flesh. In some cases the

infection reaches to the centre of the fruit and may even, though
this occurs rarely, involve the seeds, the seed-coats becoming trans-

formed into a black, granular, and extremely hard stroma. While

pycnidia are constanwy formed cna the stroma in the endocarp, they

occur very rarely on the exterior of the fruit. Among the very

abundant material examined the author met with pycnidia on the

surface of the fruit in two cases only. The essential difference

between the primary and the secondary spots is that in the first the

infecticm starts from the exterior and progresses inwards, while

the secondary spots arise from an internal mycelium derived from the

primary spot.

Artificial inoculations were successfully carried out by introducing

a small piece of the stroma with pycnidia from diseased fruits,

into small wounds in the rind of healthy ones. It still remains

doubtful whether the fungus can penetrate in the absence of lesions

in the rind ; a careful examination of the diseased fruit failed to

show any trace of insect or other external injury.

Lee (H.) & Shino (A.). Citrus canker control experiments in

Japan.—PhUipp. Journ. of Science, xx, 2, pp. 121-150, 4 pi.,

1922.

Experiments on the control of citrus canker (Paeudomoncis citri)

in the Philippines were described in a previous progress report by
the senior author [see this Review, i, 7, pp. 213-215]. It was con-

sidered advisable to try further control measures in an orchard

planted exclusively with the Washington navel orange {Citrus

aintJisis) in order to ascertain whether the methods already found

to be effective were also commercially feasible. A series of experi-

ments was therefore conducted at the Saigomura orchard in the

Nagasaki Prefecture in Japan. The following is an outline of the

seasonal conditions in the district, with their effects on the canker

organism. November to May : temperatures usually below 20** G.

;

rainfall and canker dissemination very slight; no foliage or fruit

development of the host plants from November to March. June

and July : temperatures and rainfall increased and favourable to

canker development ; fruit and foliage of the host growing rapidly

and liable to infection. Irfite July and early August: rainfall

slight ; not a period of serious canker development under ordinary

conditions. Augue-t and September: possible typhoons with high

wind velocities and heavy rainfall, favourable for the development

and dissemination of canker ; the fruit tissues are in a susceptible

stage for infection. October and November : abrupt fall of

temperature and decrease of rainfall: the fruit is nearly mature

and no longer susceptible ; canker activity may be disregarded.

The control campaign was organized vrith a view to applying

protective spray coatings during the critical seasons of the heavy
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rainfall in June and the probable typhoons in late August and
September. The orchard was in good cultural condition but the

owner had had serious trouble with citrus canker. A good wind-
break on all sides was formed by a belt of coniferous trees. The
tests were carried out in 1919 on eighteen-year old navel orange
trees covering an area of about six hectares, and comprised applica-

tions of lime-sulphur (1 to 40, 32° Baum^ concentration) ; Bordeaux
mixture (4-4-50) ; neutral Bordeaux mixture ; Burgundy mixture
(3-3-50) ; and formalin (1 to 100). All the mixtures, except

formalin, reduced the infection, especially both the Bordeaux
mixtures. Lime-sulphur, though an excellent bactericide, was
easily washed off by rain. Formalin was absolutely useless.

Rough pruning slightly reduced the canker, while pruning and
spraying combined resulted in a very fair measure of control.

The commercial aspect of the various treatments may be sum-
marized as follows: copper sprays (without previous excision of

cankers) cost 32-4 to 33*7 Japanese sen per tree, the number of

affected fruits being reduced to 34-37, and 46 per cent, as compared
with 80 to 96 per cent, on the untreated trees. Copper sprays

accompanied by the removal of sources of infection before the

period of canker activity cost 92 sen for Bordeaux 4-4-50, 90 sen

tor neutral Bordeaux, and 92 sen for Burgundy 3-3-50, while the

canker was reduced to 9-25 per cent., 6-5 per cent., and 18.5 per
cent, respectively. Excision of the sources of infection, without
other treatment, cost 59-6 sen per tree, and reduced the cankered
fruits to 45 per cent. Lime-sulphur by itself cost 31 sen and
reduced cjMiker, but not to such an extent as the copper sprays.

Other dbservations showed that wind prevention alone may reduce

the development of canker from 50 to 60 per cent, down to 6, 20,

and 37 per cent. The cost of American and Japanese orchard
labour is approximately equal, considering the greater eflBciency of

the former.

Considerable disadvantages accompanied the use of the copper
sprays, the commercial value of the fruits being depreciated bythe in-

creased infestation of the red spider, sooty mould (Mdiola camelliae),

and a blemish identical in appearance with melanose (Fhomopsis
cUH), to the extent of 100 per cent., 25 per cent., and 63 per cent,

respectively. The two former may be avoided by the addition of

oil emulsions to the copper precipitate sprays. The melanose
injury was definitely correlated with the use of the neutral

Bordeaux mixture. Lime-sulphur and formalin did not produce
these effects. It is probable that the application of the copper
sprays in June and July, and of lime-sulphur in August, would
solve this difficulty. The luxuriant green of the foliage and the

clear colour of the fruits in the lime-sulphur plots was particularly

noticeable. The use of the sprays mentioned in these experiments
caused no perceptible insipidity of the fruit such as is attributed to

the action of lead arsenate {Monthly Bull. De^it. Agric. California,

i, pp. 10-11, 1921).

The effects of citrus canker on Washington navels may be briefly

summarized as follows:

—

(a) an indeterminable loss, due to a
decrease in the functioning of infected leaves

;
(b) an insignificant

loss due to the dropping of young fruits
;

(c) a commercial loss
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owing to the blemish on affected fruits
;
(d) a slight reduction in

weight of the cankered fruits ; and (e) occasional secondary infec-

tion by fruit rots. The results of their experiments have convinced
the writers that feasible control can be effected upon citrus fruits

of the general susceptibility of the Washington navel, which is less

susceptible than limes or grape-fruit but more so than the Mediter-
ranean sweet orange, Satsuma, mandarin, lemon, citron, kumquat,
and calamondin.

Samuel (G.). Brown rot of Citms finiit.—Journ. Dept. Agric.

South Australia, xxvi, 2, pp. 112-118, 5 figs., 1922.

Brown rot of citrus (Pythiacystis citrophthora) is reported in

South Australia for the first time, oranges affected with the disease

having been found in two localities in August 1922. In its early

stages brown rot is difficult to distinguish from blue mould (Peni-
cUlium spp.), so that the disease may have been present for some
years before being recognized.

Serious damage from brown rot is unlikely in South Australia,

except possibly in the wetter districts. The spread of the fungus
can probably be prevented by removing infected fruit from the

ground.

An account is given of the methods adopted to combat the

disease in California, and the life-history of the causal organism is

described and figured [see this Review, i, 7, p. 211].

Bakker (B. T. p.), Lees (A. H.), Wallace (T.), & Wiltshire (S. P.).

Leaf scorch on frait trees.—Ann. Rep. Agric. Sf Hort. Res.

Stat., Long Ashton, Bristol, for 1921, pp. 77-121, 1922.

Since 1913 the causation of leaf scorch in apple and other trees

has been under investigation at this Station. A type due to the

action of wind, and another associated with certain soils (' scorch-

ing ' soils) have been mentioned in previous reports. The scorches

due to salt spray injury from sea winds and to the toxic action of

spray fluids are not referred to in the present work.

In the type associated with 'scorching' soils the plantations

affected can usually be picked out at some distance because of their

brownish tinge instead of the normal green. The disease occurs in

patches of various sizes which are not sharply defined from the

surrounding healthy trees. The most obvious symptom of the

trouble is the scorched appearance of the leaf-margins. Affected

trees are also stunted in growth, this condition varying in accordance

with the severity of the attack, but sometimes reducing the size so

that trees fifteen years old are no larger than normal trees of five.

The trouble usually coincides with the advent of dry summer
weather, from the end of May to the end of June, though it is not

necessarily confined to this period. The fresh growth which

frequently foUows rain, later on shows no sign of scorch. A moist

season may either prevent the development of scorch on typical

scorch plantations or considerably reduce its intensity. The roots

are also affected in trees suffering from scorch, being insufficiently

developed to give the tree a firm hold in the soil. The disease is

most frequent on trees grown in arable soil, apples growing in grass

being rarely affected. In the majority of cases ' scorching ' soils
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are of a light and sandy character and are often very stcmy, bat

a few, fairly light, loamy mhIs of less coarse texture, and even heavy

loams of good depth wmch are decidedly ' sticky ' in wet weather

and difficult to work, may also bear scorched trees. Two non-

typical forms of the disease, of which one occurs occasionaUy with

comparative suddenness late in the summer, and the other in the

autumn, just prior to leaf-fall, do not damage the trees seriously.

Another type of scorching associated with soil conditions has

l»een under close obsenation and treatment at Long Ashton, and
differs from the above in that the scorch, instead of affecting only the

margin and tip of the leaf is irregularly distributed over the surface.

Affected leaves are, as a rule, much undersized. The discoloration

betrins soon after the unfolding of the new foliage and growth
almost ceases by midsummer. The appearance of the plants was
strongly suggestive of defective nutrition, and the response to

artificial fertilizers was rapid and most striking.

A further type of scorch, reproducing the typical marginal and tip

discoloration of the leaves, occurs in gooseberry bushes, in associa-

tion with the die-back disease of those plants caused by Botrytis

rinerea. A well-defined mai^inal scorch has also been produced
experimentally on peach trees by applying lithium carbonate to the

soil. A chance observation of leaf scorch produced by fire makes
it clear that when the foliage of a tree is exposed to temperatures

just sufficiently high to cause some injury to it, the marginal arests

of the leaves are the first parts to suffer.

Experiments are described in which the object was to reproduce

leaf scorch artificially under controlled conditions. From these trials

and observations it appears that the cases of leaf scorch recorded

fall into a number of more or less distinct categories, according to

whether the disease is due to soil conditions, wind, heat, or injury to

the vascular system of the tree. In no case, except in a few belonging

to the last of these groups, could parasitic action, even at a distance,

be held responsible for the trouble. To arrive at conclusions re-

garding the manner in which these unhealthy conditions arise within

the cells the evidence available for each of these four groups of

cases is discussed separately.

In the first group, soil influence is of a varied character, but the

main feature which the cases under test had in common was a

relatively poorly developed or defective root system to which the

symptoms of scorching could be directly traced. Fertilizer experi-

ments and analyses of scorching soils indicate that ihese cases of

scoi ch may possibly be referred exclusively to a lack of potash salts,

though a lack of nitrogen may sometimes co-exist. The mechanical

character of the soil also seems in some cases to be concerned in

the production of scorch, lack of adequate aeration resulting in a

poor development of the roots ; the same effect may be caused by
poor water- lifting or water-holding soils. The authors think th^
damage to the root system by insects or fungi during the early

part of the growing season might produce scorching, pro\'ided it

was extensive enough, but no such case was seen.

In the second group, drying winds may cause excessive trans-

piration, or the leaf tissues may be affect^ locally by the chafing

of one leaf upon another when stirred by breezes, but it is not clear
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whether, in the latter case, unhealthy cell conditions are set up
through mechanical irritation, or whether the cuticular surface is

weakened and excessive transpiration follows.

In the third group must be included cases of scorching of foliage

under glass and of spot scorching after watering in hot sun, but
these are probably rightly regarded as burns pure and simple.

The fourth group includes an example of scorching preceded by
bark-ringing in the case of a plum tree, and also the marginal
scorch frequently seen on the foliage of trees attacked by a vascular
parasite, such as Botrytis cinerea.

The general conclusion is reached that excessive transpiration, or
more accurately, unbalanced water relations of the leaf tissues, are
apparently involved in all the cases of scorch referred to, this

resulting sometimes from direct action on the leaf and sometimes
indirectly through the roots.

Whilst there are factors connected with leaf scorch which still

await elucidation, the practical side of the present investigation

gives hope of a considerable degree of control in many instances.

The three outstanding factors in this connexion are potash effect,

influence of grass, and root-stock action. The experiments have
shown that a liberal application of potash manures constitutes one
of the most certain remedial measures in many cases. The fact

that trees growing in grass rarely suffer from scorch is still un-
explained, but the evidence suggests that the trouble may be
reduced or even eliminated by growing a cover-crop of grass. The
importance of active root growth indicates that only trees worked
on free growing types of root-stock should be planted on ' scorching

'

soils, and that cultural operations tending to encourage active root

growth, and manurial treatment with the same object, must neces-

sarily lead to greater resistance to the disease. Nitrogenous ferti-

lizers should be used sparingly, ds these encourage the production
of a dangerously large leaf surface. Jn the treatment of scorch
it will be found of advantage to withhold all nitrogenous dressings

until an improvement by means of potash alone has been secured.

In the case of wind scorch, where plantations are unavoidably
situated in wind-swept localities, the establishment of wind-breaks
should lessen the trouble.

Barnum (C. O.). Stem end rot of Apples.—Science, N.S. Iv,

pp. 707-708, 1922.

Apples removed from cold storage in California were found in

some cases to show rot at the stem end caused by Penicillium
expansum. It appeared that the fungus had entered the fruit

through the attached stem. Since this method of infection appeared
not to have been noted previously, the author tested it experi-

mentally by inoculations and found that P. expansum can readily

enter the apple after it has been removed from the tree by growing
down the stem into the fruit.

WoRMALD (H.). Observations on a Discomycete found on Medlar
fvxdtB.—TraTis. Brit. MycoL Soc., vii, 4 pp. 287-293, 2 figs.

1922.

The author describes the fructifications of a fungus which
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developed in the spring of 1921 on mummified medlar fruits

collected a year earlier under trees afiected with leaf blotch. The
fungus, which is believed to be the cause of the leaf blotch disease,

differed but slightly from Sclerotinia meapHi as described by
Schellenberg. The differences noticed consisted in the narrower
ascospores and in the stalk of the apothecium developing from the

apex of the primary protuberance, not from the base as stated by
Schellenberg. The direct connexion between this Discomycete and
a Manilla with disjunctors found on the diseased leaves was not
traced, but the fact that the fungus isolated from the mummies
showed the same habit when grown in plate cultures as that

isolated from the leaves, is suggestive that the two forms are stages

in the life cycle of the same fungus.

Stevens (H. E.). Avocado diB^ameu.—Florida Agric. Exper. Stat.

BvU. 161, 23 pp., 6 figs., 1922.

Avocado scab {Cladoaporium cUri Massee) has developed to

a considerable extent in Florida during the past few years. It is

common on the foliage of seedlings of West Indian avocadoes, and
is difiicult to control on young plants in the nursery. Fruits of the

Trapp, Taylor and Fuerta varieties seem to be especially susceptible

to scab. The injury is usually superficial on the fruits, but their

appearance is marred, and the disease probably results in the shedding
of many young fruits. Cool, wet weather favours the development
of scab, and only young and tender growth is attacked ; the fruit

may become infected from the time the bloom drops until six or
eight weeks later, but the principal injury occurs during the week
or two after the bloom drops.

The disease occurs on young leaves and shoots as definite spots

or patches, and in severe infections the leaves may be curled or
distorted. The small, purplish-brown or dark spots are usually

more prominent on the upper surface of the leaf. Sometimes
a shot-hole appearance is caused. The spots on the young shoots,

twigs, and leaf petioles are oval, and darker and more elevated than
on the leaves. The spots on the fruits resemble those on the twigs,

and in severe infections they may be so numerous as to give

a roughened, russet, or scabby appearance.

C. citri from avocado will cause typical infections on either avo-

cado or citrus, but a few trials with the fungus frt)m citrus failed

to cause infection on avocado, indicating that certain strains of

C. citri have adapted themselves to avocado.

Tests showed that scab on the fruits can be largely prevented by
appplying 3-3-50 [3-3-40, Imperial gallon] Bordeaux when the

trees are in bloom, then two later applications at three-weekly
intervals. For nursery stock a 4-4-50 Bordeaux before the growth
starts, followed by ammoniacal copper carbonate every seven to tea

days until the new growth becomes hardened, is recommended.
Black spot occurs as round, brown to black spots, from one-

eighth to one-half inch in diameter, which are composed of hard,

dry, corky tissues extending through the skin of the fruit The
bark of young shoots and fruit st«ms may also show the spots.

The disease is caused by a ColletotrichuTn which appears identical

with C. gloeosporioidea Pens. The fungus gains enta-ance to the
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living avocado tissues apparently only fchrongh injuries. Tests
indicated that the disease can be controlled by two or three appli-
cations of Bordeaux (3-3-50 or 4-4-50) beginning three or four
weeks after the bloom has disappeared and renewed at three-weekly
intervals.

Avocado blotch occurs on the fruit, and is likely to be confused
with black spot. The blotch spots appear first as pale green areas
on the fruit, showing one or more minute brown or black dots. The
spots darken and finally become irregular and sunken. A few
cases of blotch were found on fruit stems. The disease is caused
by an undetermined Cercospora. It usuaUy occurs in association
with black spot, and the same control methods are effective.

Rusty blight, caused by Qloeoa'porium sp., occurs chiefly on the
foliage and young branches. The infected leaves turn rusty brown,
and affected parts are often concentrically marked. The tree may
be largely defoliated by the attack. The twigs may die back, and
the blooms are often damaged. Bordeaux mixture (4-4-50) is

recommended for control, together with removal of infected
branches.

Powdery mildew {Oidium sp.) was found, but is probably not
serious.

Russeting of the fruits is not uncommon, and may be caused by
insects, by mechanical injuries, or by certain fungi. One type
resembles melanose of citrus fruits in outward appearance, and is

thought to be the effect of fungous injury.

Habteb (L. L.) & Wbimer (J. L.). Decay of various vegetables
and fruits hj different species of B3usoT^xtB,—Fhytopath.,
xii, 5, pp. 205-212, 1922.

Decay of vegetables and fruit from the action of fungi of the
genus Rhizopus is usually attributed to R. nigricans. The present
study was undertaken to test, the ability of other species of the
genus to cause decay similar to R. nigricans. Eleven species of

Rhizopus were tested on twenty-seven different hosts, all of which
were susceptible to decay by some of the species. From the results

of the inoculations, full details of which are given, the different

species were arranged in three groups, accordkig to the optimum
temperature for infection ; R. cAi7i«nsi« represents the high tempera-,

ture group (35° C), R. oryzae, maydis, tritici, delemar, nod/mui,
and arrhizus the interm^ate group (30° C), and R. artocarpi,

re/lexus, microspome, and nigricans the low temperature group
(20-22° C). R. mdcrosporus and R. chinensis proved more or lesa

non-parasitic, infecting only a few of the hosts and those compara-
tively slightly. On the whole, the species of the intermediate
group, which are seldom found causing decay, exhibited a more
vigorous parasitism under artificial condititms than those of the low
temperature group. jK. nigricans^ however, produced less per-

centage infection than R. artocarpi or rejiexus, although it seems
to be responsible for most of the decay of fruits and vegetables in

storage suid on the markets.

The ease with which infection took place varied \^th the host,

the method of inoculation required apparently depending on whether
or not the host was juicy or relatively dry. None of the hosts
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could be infected without wounding, except ripe peaches, which
became infected on being dipped into a spore suspension, sporangio-

phores finally growing outward through the skin and fruiting

abundantly. It was found that a considerable percentage of the

decay attributed to brown rot {Sclerotinia cinerea) of peaches and
plums was apparently in reality due to Rhizopua nigricans.

Allen (W. J.). Orchard experiments. Spraying trials at Glen
Innes Experiment Farm.

—

Agric. Gaz. of New South Wales,

xxxiii, 2, pp. 113-119, 1922.

Trials of various fungicides were carried out at Glen Innes
Experiment Farm during the season 1920-21 for the control of

powdery mildew and of black spot [Venturia iruiequalis] of the

apple.

For powdery mildew 10 lb. 'atomic sulphur' to 83 galls, water
gave the best control. The first spraying should be done at the

spur-bursting stage and this should be followed by three sprayings

with atomic sulphur combined with lead arsenate at the regular

periods prescribed for the control of codlin moth.
Sulphuric acid at a strength of 1 part to 1,500 parts by volume

of water controlled powdery mildew fairly well. As injury results

when it comes in contact with lead ai-senate this treatment is

unsuitable where the latter has to be used.

Colloidal sulphur and colloidal sulphur paste, prepared by pre-

cipitating the sulphur in lime-sulphur solution, have given equal

results to atomic sulphur in controlling powdery mildew during
the two seasons. The paste was successfully used in combination
with lead arsenate.

The present treatment recommended by the Department is to cut

out and burn all mildewed twigs during winter pruning, and to

remove as far as possible all mildewed terminal buds. Spray with
atomic sulphur (101b. to 80 galls, water) from spur-bursting to

pinking stage. Spray with atomic sulphur combined with lead

arsenate at the periods prescribed for the application of the latter

for the control of codlin moth.
No outbreak of black spot has occurred at the farm, and the

effect of fungicides in its control could not be determined. Bordeaux
mixture causes severe nisseting of -the fruit in the Glen Innes

district. Lime-sulphur caused no damage and gave a slight

control of powdery mildew.
Search for a combined spray to control both diseases was also

ineffective on account of the absence of black spot. It was found
however, that atomic sulphur combined with lime-sulphur, first at

spur-bursting strength (101b. sulphur to 83 galls, total combined
spray) and later with lime-sulphur at summer strength for apples

and pears, these later sprayings being made in conjunction with
applications of lead arsenate, caused no injury and controlled

powdery mildew.
The russet injury from Bordeaux mixture does not occur if the

spray is applied at early spur-bursting, when only the tips of the

enclosed blo^om buds are exposed. Bordeaux mixture gave slight

control of mildew this season but has ordinarily failed to control

this disease. Both it and lime-sulphur retard the growth of the
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apple and pear trees and froit, when the fall foor applications are
made. The same strengths of lime-solphor as are recommended
in departmental publications for apple spraying can be osed on the
varieties of cherries tested withoat causing injory. They cannot
safely be used on peach, nectarine, apricot, and Japanese plum trees
later than the pinking stage.

Full details of the experiments are given.

Breretox (W. Le Gay), Hamblin (C. O.), & Stokes (W. B.). Black
spot of Pear and Apple. Some orchard ezperiments.

—

Ayric.
Gaz. of New South Wales, xxxii, 2, pp. 123-130, 3 figs., 1922.

This is an account of experiments on the control of black spot or
scab of pear and apple {Venturia pirina and inaeqiudis), in
orchards at Turramurra and Towrang between 1917 and 1921, the
apple trials taking place in 1920-1921. The perithecial stages of
these fungi were found for the first time in New South Wales in
1920.

Lime-sulphur was tested on Williams pears but was found to
cause burning of the leaves and was therefore discontinued. Of
various strengths of Bordeaux mixture tried, the formula 6-4-80
gave the best results ; the slight amount of russeting produced in
no way depreciated the fruit value, while the treatment was
successful in controlling scab. 'Pickering' Bordeaux also gave
eflBeient control, though it marked the fruit rather more severely.
The 1921-1922 season was very favourable to the disease and the
control trees bore about 90 per cent, of badly spotted fruit, while
the treated plots had less than 5 per cent.

Apple scab trials took place at Towrang in 1920-1921. Atomic
sulphur, lime-sulphur, and Bordeaux mixture were used and 100
trees in aU of several different varieties received treatment, but as
the amount of black spot was very limited, no conclusions could be
drawn as to the effectiveness of the sprays. Bordeaux mixture
6-4-50 resulted in serious russeting of the fruit, especially where
two applications were made. This experience seems to have been
general on the tablelands. Lime-sulphur solutions have not caused
msseting, but cannot be said to have been proved as yet to be
effective in the control of the disease.

The Department's recommendations for controlling black spot
include the ploughing in of all fallen leaves in the autumn and the
cutting out and burning of all dead wood. Working the ground in
the spring at flowering time helps to spread the spores and is not
advised. The following spraying programme is recommended as
the most likely to give complete control:— Bordeaux (6-4-50) or
lime-sulphur (spur-bursting strength) at from spur-bursting to
pinking stage. lime-sulphur or Bordeaux (summer strength) when
the petals are falling ; this second application to be combined with
the first lead arsenate spray for codlin moth. If weather conditions
favour the disease, the same spray should be used with the second
and third applications of lead arsenate, finally, an autumn spray-
ing with winter strength Bordeaux (6-4-22), before the leaves have
fallen, but after the picking of the fruit, is required when the
disease haa been severe during the seaacm, and is valuable as an
insurance for next season.
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It is stated ih&t Bordeaux mixture applied five weeks after the

falling of the petals causes very little russeting. The spraying of

Trevitt apples or Williams pears grown in the coast districts with
lime-sulphur solutions after the spur-bursting stage is not recom-

mended.

LiNDFORS (T.). Ett 'bespmtiiiiigs fSrsBk mot appleskorv sonunareu
1921. [A spraying experiment against Apple scab in the

summer of 1921.]

—

Medd. frdn Centralanst. for fdrsoksvdsendet
pd jordbruksomrddet 227, 10 pp., 3 diags., 1922.

Experiments were carried out at the Swedish Central Agricul-

tural Research Station to test the action of ' solbar * (Bayer & Co.,

Leverkusen, Germany) and ' frisco ' (Phylatterion Ltd., Trelleborg,

Sweden) on apple scab [Venturia inaequalis]. Both preparations

were made up according to the prescribed formulas (1 : 100 and
1 : 22 respectively). The trees were sprayed twice, at the beginning
of June and early in July. Better results were obtained with
frisco than with solbar, the concentration of which was presumably
too low. An analysis of the preparations showed that frisco con-

tained about three times as much polysulphide sulphur as solbar,

when diluted according to the instructions for spraying. Varietal

susceptibility was very marked, a considerable degree of resistance

being exhibited by Keswick Codlin, Codlin'sSpring Grove, Ribston,

and Golden Noble, while Safstaholms-apple, Alexander, and Signe
Tillisch had a high proportion of scab in all cases.

Ho^vITT (J. E.). Besnlts of four yeaxs' co-operative experiments
with (dry) formaldehyde for the prevention of Oat smnt.

—

Ann. Rept. for 1921 Agric. and Eixper. Union, Ontario Dept.

of Agric, pp. 27-30, 1922.

The average annual loss from oat smut [UatUago avenae] in

Ontario is stated to amount, at a conservative estimate, to

$3,000,000. The so-called dry formaldehyde treatment of the

seed is extremely effective in the prevention of the disease, and
co-operative experiments under ordinary farm conditions have been
carried on for the last four years to convince farmers of the advan-

tage of the method. Thirty-five trials were made altogether and
2,122 bushels of oats treated. The varieties of oats included O.A.C.

No. 72, Alaska, Banner, White Cluster, Mammoth Cluster, and
Siberian. The average of the results for the four years showed no
smut in the crop from treated seed and 4-23 per cent, of infection

in the crop from untreated seed. The average germination of

treated and untreated seed was found to be identical, viz. 97-5

per cent.

The results of the treatment were therefore uniformly satisfactory

throughout, the vitality of the seed being unimpaired and the con-

trol of the smut complete. In no case was there more than a trace

of infection present in any of the fields sown with treated seed,

while in some of the checks there was over 15 per cent, of smut.

This method of treatment combines simplicity with rapidity and
ease of application. It was found that one hundred bushels of oats

could be treated in fifty minutes, and there was no necessity to wait



437

for the seed to dry afterwards. The grain did not sprout, get
mouldy, pr swell.

The oats to be treated should be placed in a pile and shovelled

over into another heap, the spraying being done during this process.

The solution should consist of one part of formalin (40 per cent,

formaldehyde) and one part of water, to be used at the rate of one
pint to twenty-five bushels of oats. The irritation to the eyes,

nose, and throat caused by the forir ^n fumes can be prevented by
holding the sprayer close to the grain and allowing the air to

circulate freely through the granary. After the oats are all sprayed
they should be piled in a heap and covered with sacks or blankets,

which should be sprayed with the same solution inside and out
before use. After five hours the seed should be uncovered and
sown as soon as possible afterwards. A slight reduction in germina-
tion may result from any delay in sowing. There is no need to

wait for the seed to dry as the moisture is so slight that it is

imperceptible and will- not affect drilling.

Barker (B. T. P.) & Wallace (T.). A new method of sulphur
ftuuigatioii.—Ann. Rept. Agric. amd Hort. Res. Stat., Long
Ashton, Bristol, for 1921,-^^. 122-124, 1922.

Investigations on the fungicidal action of sulphur have been in

progress for some years at the Station. The present note is con-
cerned with methods of vaporizing sulphur in a fungicidally active

form.

The toxicity of a treated atmosphere depends upon the presence
in it of sulphur particles of varying size, some so small as to be
barely visible under the highest magnification, and even these may
be aggregates of still smaller particles. The toxicity to fungi of

such an atmosphere may be removed from it by filtration, thereby
demonstrating that the effective sulphur is not in the form of

vapour but of definite particles. When air containing particulate

sulphur is passed into water, a suspension of colloidal sulphur is

obtained. Sulphur distributed on growing plants through the

atmosphere in this particulate form furnishes a much more complete
superficial covering than can be secured by dusting or dry-spraying

with flowers of sulphur, and also adheres so firmly as to withstand
heavy rain or jets of water of considerable force. The usual method
of applying it in this form is by coating the hot-water pipes of the

greenhouse with a paste of sulphur or by placing shallow pans of

flowers of sulphur in the houses.

An improvement in respect of control is offered by the so-called
' vaporization ' method, utilized in fumigators such as ' Campbell's

Vaporizer'. It consists in boiling sulphur under such conditions

that the vapour evolved condenses to a cloud of very finely divided

particles of sulphur. The temperature of the sulphur is, however,

raised above its ignition point in this method, and there is a danger
of its burning which would result in the production of sulphur
dioxide and injury to the growing plants.

These drawbacks have been avoided in a new method worked out

at Long Ashton. It consists in passing a current of air over or

through molten sulphur. The melting point of sulphur is about
115° C., its ignition point in air about 260° C, and its boiling point
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about 440° C. The most satisfactory temperatures of molten sulphur

for the air-blast treatment appear to lie between 170° an(i 230° C,
so that there is no risk of ignition in this treatment. The best

yield of »»'•• i-^^ilate sulphur is got by passing air from a perforated

nozzle in a .series of fine stjreams through the molten sulphur. So

far only forms of apparatus soj^sble for laboratory and small

greenhouse work have been tested but the method is believed to

have considerable prospects of being adopted for field use.

The method recommended by Vogt [see this Review, i, 1, p. 29]

appears to produce a cloud of particulate sulphur of substantially

the same character as that described above, but the objections to it

are that the temperature is raised above the ignition point of the

sulphur and that appreciable quantities of sulphuretted hydrogen

are likely to be formed.

Braun (II.). Effect of delayed planting on germination of seed

Wheat treated with formalin.

—

Phytopath., xii, 4, pp. 173-179,

3 figs., 1 pi., 1922.

Experiments carried out in December 1921, and repeated in

January 1922, on five varieties of wheat, viz, Marquis, Fultz, Turkey,

Purple Straw, and Fulcaster, showed that the ordinary formalin

treatment of wheat reduced germination considerably, especially if

the seeds were kept a week before planting. Seeds subjected to

the pre-soak formalin treatment, however, were not appreciably

injured, even if kept a week before planting, whilst those planted

a day after treatment were somewhat stimulated.

The full discussion of the causes involved is reserved for a later

paper. Attention is drawn, however, to the hardening eiSect of

formalin on the pericarp, which may prevent or delay the primary

root from pushing through it. The absorption of water vapour b}^

seeds previous to treatment tends to counterbalance this hardening

effect. Another possible cause of the injury is the persistence of

paraformaldehyde on the surface, or a concentrated solution- of

formaldehyde within the pericarp, of * treated seeds, pre-soaked

seeds, however, retaining much less formaldehyde or paraformalde-

hyde in or on their coats than seeds treated by the usual formalin

process.

KoMURO (H.). Preliminary note on the cells of Vicia &1>a modified

by Roentgen rays and their resemblance to tonxonr cells.

—

Botaa. Mag., Tokyo, xxxvi, 424, pp. 41-45, 1922.

In a new series of experiments on the effect of X-rays upon the

mitoses in the cells of Viciafaba, the author found that on account

of the abnormal development of mechanical tissues, the tips of the

rootlets of seedlings gBOwn from irradiated seeds were harder than
those of the controls. The cells of the former showed very few
mitoses ; almost all the cases observed were anomalous, the chromo-
somes having become fragmented and scattered in the cytoplasm.

Both nuclei and nucleoli were increased in size, but no definite

transitional stages were seen. In every case vacuolization of the

nucleoli was observed. In some cells the nucleolus had escaped

from the nucleus, and in many others the protoplast was separated

from the cell wall. In the periblem tissue many cells ahowed
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karyolysis, while some were in a condition of pycnosis ; the writer
does not believe this pycnosis to be an artifact, since the epidermis
and the neighbouring tissues, both in longitudinal and transverse
sections, were disturbed in comparison to those o£ the otmtrols.

Even in the tissue adjacent to the growing point pycnotic cells

were found. A decrease a£ ctiromatic substance was noticed in the
nuclei, more usualiy in those with more than two nucleoli (this

agrees witii Kimura's observations on tumour cells), a reticular

chromatic structure being found in young cells only. Giant cells

were very often met with ; the nucleus was enlarged so as almost
to till an entire cell, and in such cases many nucleoli were found
scattered in the cytoplasm.

The author is inclined to think that changes such as described
above mean senescence of the cytoplasm and that the karyolytic
and pycnotic conditions may, with a high degree of probability, be
taken as outward expressions of the approaching end of cell life.

Referring to his examination of Kimura's preparations of tumours
(carcinoma of horse testis and polymorphic sarcoma of man), while
the author is not prepared to compare the changes of cell elements
in his case with the degenerative changes of tumour cells, he thinks
that it may be safely said that a heavy irradiation of the seeds of

Vicia faba with X-rays induces in the cells of the radicles a diseased
or senescent condition resembling that of tumour cells.

Rand (F. V.), Ball (E. D.), Caesah (L), & Gardnee (M. W.).

Insects as disseminators of plant diseases.—Phytopath., xii,

5, pp. 225-228, 1922.

Under this heading are included four papers read at the joint

session of the Phytopathological Society and the American Associa-
tion of Economic Biologists on 31st December, 1921. The authors,

in the order given above, spoke on the following aspects of the
subject :—1. Results of past investigations ; 2. Systematic relations

of carriers ; 3. Control problems ; 4. Urgent problems of the future.

A bibliography containing thirty-four entries is appended.

Valleau (W. D.). Some seed-borne diseases of agricnltnxal cxeps.

Abs. in Science, N. S. Ivi, p. 16, 1922.

Fusarium moniliforTne was found to be ' practically universal

'

in maize seeds. The fungus is carried between the seed-coat layers,

and may extend to the aleurone layer. In very flinty com the
organism remains dormant for a longer period after the seed is

planted than in the case of poorly filled, starchy kernels.

A preliminary study of wheat, oats, and barley seed-grain indi-

cates that they are commonly infected with pathogenic organisms.
Lettuce seed was often found to carry an organism believed to be
the cause of lettuce root rot The organism of root rot of clovers

seems also to be transmitted by the seed.

TwoRT (F. W.). a theoretical study of the nature of nltramicro-
scopic vimses.— VeteriTiary Joum., Ixxviii, 8, pp. 283-291,
and 9, pp. 324-330, 1922.

Throughout this paper the view is taken that there is no proof
that any true ultramicroscopic virus has been seen or grown. The
turbidity obtained by many workers with certain of these viruses
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in Noguchi's medium is not accepted as definite proof that cultures

have &en obtained, as similar phenomena can be observed in sterile

organic media and soil filtrates.

The author has cultivated a spirochaete from a mouse and certain

delicate vibrio-spirilla from soil, which in fluid cultures passed

through a Berkefeld filter but not a Doulton white porcelain filter.

In yellow fever the causal agent, which is believed to be the lepto-

spirillum described by Noguchi, will pass even a fine porcelain

filter, though it is an organism of not inconsiderable size. The
composition of the medium, temperature, pressure, the structure of

the organism, and other factors are all capable of influencing filtra-

tion through porous porcelain. Filter passage is, therefore, not by
itself evidence that the causal agent of a disease is ultramicroscopic.

The author's repeated attempts to establish cultures of sapro-

phytic ultramicroscopic organisms (which one would expect to occur,

and to be more readily cultivated than the pathogenic forms) were
failures. He considers it unlikely that ultramicroscopic viruses are

merely very small bacteria. He supposes that more primitive forms
of life than the bacteria and protozoa must exist,and that among them
may be included pathogenic forms. The filter-passing lysins associated

with many bacteria have been regarded by some as ultramicroscopic

viruses, and have been shown to be capable of transmission from
culture to culture and to increase. Even the lysozyme obtained

recently by Fleming from normal body fluids, &c., is stated to be
capable of increase under certain conditions when isolated. It is

regarded as improbable that the ultramicroscopic viruses can be
simple chemical substances or simple enzymes, and though they
may be more complex enzymes, they are probably still moie highly

organized bodies. Such bodies may be represented by the suggested
pre-cellular forms of life and be situated, in a sense, between the

simple enzymes and the bacteria.

Poole (R. F.). Celery mosaic.—Phytopath., xii, 3, pp 151-154,

1 pi., 1^22.

The symptoms of this disease, as found in New Jersey, are con-

spicuous. The foliage is sometimes drooping, wilting, or spreading,

but more usually is erect. The leaves often become filiform and
produce a bushy top, while blister-like spots may appear on them.
The affected parts are very brittle but show no alteration in colour.

Aphids from diseased plants were transferred to healthy plants of

the Golden Self Blanching variety, and in two weeks the latter

showed symptoms of mosaic. New leaves developing after the.

older leaves were affected also showed the disease, even when
aphids were absent. Several varieties of celery were found to be

susceptible.

The author can account for the appearance of the disease only on
the assumption that it may have been transmitted to the celery

from adjacent tomato plants which showed mosaic.

Rand (F. V.). Pecan rosette : its histology, cytology and relation
to other chlorotio diseases.—U. S. Dept. of Agric. Bull. 1038,

42 pp., 12 pi. (1 col.), 1922.

After a brief introductory survey of the nature of chloroees,
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general and infectious, the previous work on pecan rosette is sum-
marized. The disease was first recognized by fruit growers in

1900, but the earliest pubhshed full account appeared in 1914,

when the independent investigations of Orton and Rand were
collected in the form of a joint paper (Journ. Agric. Rea., iii,

pp. 149-174).

Trees of all ages are affected by rosette, the most constant sign

of which is the development of undersized, crinkled, and yellow-

mottled leaves, especially at the ends of the branches. The chlorotic

areas are situated between the principal veins, and in severe cases

may be thinner than the normal. Along the midrib and principal

veins the blade is often rather thicker than in healthy leaves.

Affected leaves have an undulated appearance of the laminae, parts

of which are often absent. In slight cases, or at an early stage,

yellow mottling may be the only external sign of the disease.

Later, when the branches also become affected, there is considerable

reduction in growth, and the leaves are compressed into clusters,

giving the typical bunched appearance. The nuts borne on such
branches are usually small and misshapen. The symptoms may
appear over the whole tree at once or be confined at first to

one or a few branches. In severe cases the affected branches begin

to die back from the tip during the latter half of the growing
season. Brownish spots and streaks develop in the chlorophyllous

inner bark, and increase in size until the bark and cambium are

disorganized. This * staghorn ' phase is followed in the same and
subsequent seasons by the development of abnormal numbers of

shoots from dormant and adventitious buds. With each repeated

sequence of premature abnormal growth and dying back, the new
twigs and leaves tend to become more and more depauperate.

The disease is fairly well distributed over the pecan-growing
districts in the south, but has not been reported from the northern

limits of pecan culture. Previous investigations have shown that

rosette is not restricted to any soil type, season, or topography. In

the alluvial river bottoms of Texas, Louisiana, and Mississippi,

however, it is comparatively rare, these environmental conditions

being natural to the tree. In dry, sandy, upland soil the disease is

much more prevalent. According to McMurran, 90 per cent, of the

cases which he observed were found under conditions denoting lack

of humus, plant food, and moisture. The transplantation of rosetted

trees to better conditions almost always effects their recovery ; on
the other hand, healthy trees used to replace diseased ones generally

contract rosette.

Tests with fertiUzers sho'^Ved that most plots to which lime was
applied, especially those receiving lime and acid phosphate, com-
bined either with muriate of potash or nitrate of soda, developed

cases of rosette, while none appeared in the untreated control plot

or in plots receiving muriate of potash with acid phosphate or

stable manure with and without ground bone. Chemical analysis

of the soil indicated that the presence of lime alone was not suffi-

cient to account for the disease, since the percentage of calcium

was higher in parts of the orchard which were free from rosette.

In ash analyses of normal and diseased leaves and twigs the
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percentage of potassium appeared to be greater in the latter, but no
other clear differences could be distinguished.

The fluctuation in the disease from year to year and its appear-
ance in patches suggest that climatic and soil conditions are in
some degree responsible. The negative results of attempts to
isolate a causal organism or to transmit the disease by inoculation or
grafting, and also the success of transplantation in effecting a cure
in many cases, indicate that the cause is not a parasite, though the
evidence is not conclusive and, in particular, the possibility of
insect transmission has not been examined. There is no evidence
of varietal differences in resistance to the disease.

Internal abnormalities of structure and metabolism in the leaf

correspond in degree with the external manifestations. They are,

in general, similar to those that have been described in the
infectious chlorosis group of diseases, including mosaic and yellows.
The histological changes may differ greatly in a comparatively
small area of the leaf, and the most varied types of tissue derange-
ment are found in the same leaf. The number and size of the cells,

the differentiation of the tissues, the amount of intercellular space,

and the variations in leaf thickness are all liable to great modi-
fication. The assimilation and translocation of starch are also

profoundly affected. In the centre of the yellow spots the plastids

are almost wanting, while there appears to be practically complete
inhibition of translocation of starch from mottled leaves.

All the histological and cytological data hitherto ascertained in
regard to this disease point to a much greater similarity to the
known infectious chloroses than to the types of chlorosis due to soil

or other environmental influences. Whether the factors responsible
for causing pecan rosette must be introduced into the plant from
without or may originate within the plant itfeelf is a question that

cannot yet be answered.

Melin (£.). Boletns-Arten als Mykorrhizenpilxe der Wald-
baume. [Species of Boldua as mycorrhizal fungi of forest

trees.]

—

Ber. deutsch. hot. GeaeUsch., xi, 3, pp. 94-97, 1922.

In 1921 the author isolated three genuine mycorrhizal fungi from
Pinus sylveatris and one from Picea abies [see this Review, i, 4,

p. 122]. They failed to form fruit bodies in pure culture, but the

presence of clamp-connexions suggested that they were Hymeno-
mycetes or Gasteromycetes. The synthesis of a myeorrhiza by the
inoculation of sterile plants with the mycelium of a known forest

fungus is necessary to establish the identity of the fungus symbiont,
and this has now been accomplished by the writer with species of

Boletus.

It has recently been pointed out by Romell [see this B^vieiu, i, 7,

p. 233] that symbiosis frequently occurs between B. elegans Schum.
and different species of larch, and between B. luteus and the pine.

In July, 1921, cultures were obtained of the following:

—

B. edulie,

B. luteus, B. variegcUus, B. 8iU)tomerUo8U8f B. piperatiia, and B.
scaber. The colonies of B. Ivieus greatly resembled the fimgua
previously isolated from the pine myeorrhiza. Inoculations were
made as noted below.

Three months old seedlings of Pinvs sylvestria were inoculated
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on 25th August with the mycelium of B. luteus. By 2nd November
the upper lateral roots had developed into typical mycorrhiza,

hyphal strands bOfi in thickness running into the substratum.

The lower lateral roots were not infected at this date, and the root

hairs were well developed. This synthetic pine mycorrhiza closely

resembles that of Mycelium radicis sylvestris a as previously des-

cribed by the author, but it is impossible to decide whether they
are identical since other species of Boletus might present a similar

appearance.

Experiments with Boletus luteus and Picea abies were similarly

conducted. There were no typical mycorrhiza by 9th November,
but the fungus had formed thick hyphal strands round the upper
lateral roots. The formation of mycorrhiza can probably be in-

duced with greater faciHty in the pine than in the tir.

Seedlings of Larix europaea were inoculated in the summer with
mycelium of B. elegans. By November the upper lateral roots had
all developed mycorrhiza. Hyphal strands about 50 /x in thickness

extended some distance into the surrounding sand. The fungus
had not penetrated the lower lateral roots. Root hairs were entirely

absent, and the partially-divided epidermal cells had curved out

from the root in the shape of a crescent. These cells can probably

act as root hairs. Boletus elegans may form mycorrhiza in other

species of larch, but apparently not in Finus sylvestris or Picea

abies. It occurs only in the immediate vicinity of larches, of which
it is probably an obligate parasite.

These experiments conclusively prove that the so-called humus
fungi of the forests take part in the formation of ectotrophic

mycorrhiza. Boletus is not the only genus involved, at any rate in

the case of Pinus and Picea, for it very seldom forms clamp

-

connexions, and these structures were found in certain of the fungi

isolated from roots.

Gard (M.). L'HydnUm eriuaceus BiOl. sur Noyers. [Hydnum
erinaceus Bull, on Walnut trees.]

—

Bull. Soc. Path. Veg. de

France, ix, 1, p. 21, 1922.

The author found sporophores of Hydnum erinaceus growing on

mechanical or frost wounds of walnut trees in two different

localities in France. As far as he is aware, this is the first time

that the fungus has been recorded on this host. It does not appear

to be a dangerous parasite, but its action on the wood of the host

has still to be investigated.

Kar (P. C). ' Bud-rot ' of Palmyra Palm.—Bengal Agric. Journ.,

i, 4, pp. 110-111, 1921 [1922].

Bud rot of Palmyra palm, due to Phytophthora palmivora Butl.

{Pythium palmivorum), has broken out in Bengal. The writer

has seen numerous cases in the Hoogly and Burdwan districts,

where the disease has probably been present for the last five or six

years. The Palmyra palm itself is not of much economic impor-

tance in Bengal, but the writer thinks that .^there is a great danger

of the disease spreading to the valuable coco-nut and areca palms

unless the affected material is immediately destroyed by burning

the tops of all diseased palms.
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WiLLAMAN (J. J.) & Sandstkom (W. M.). Biochemistry of plant

disease*. ZIZ. Effect of Sclerotinia cinerea on Plnms.—
Botan. Gaz., Ixxui. 4, pp. 287-307. 7 figs., 1922.

In previous papers the senior author dealt with the vitamine

requirements and the relation to pectic substances of the brown rot

organism of stone fruits, Sclerotinm ciiierea. The present paper
deals with the changes in composition of certain varieties of plums
brought about during the process of rotting by this fungus.

Three of the varieties used in the experiments were markedly
resistant to S. cinerea, while the two others were very susceptible.

Samples of each were examined at three stages of growth, namely,
when half-grown, when fully grown and just beginning to ripen,

and when fully ripe but still on the tree. From each sample
a portion was analysed immediately, another inoculated and left

to rot in a moist chamber, and a third left without inoculation in

a moist chamber for the same length of time as the last. The
inoculations were made by injections into the pulp, so as to avoid
the factor of mechanical or other resistance of the skin of the
fruit.

The susceptible varieties were found to rot more quickly after

inoculation than the others (9 to 13 days as against 13 to 18 days
according to the stage of growth), and they also showed a more
abundant aerial growth of mycelium. The rotted fruit of the
resistant varieties was also decidedly firmer in texture than that
of the susceptible varieties.

Chemical analyses showed that in most cases the specific gravity
of the expressed juice decreased in the sound fruit during storage
in the laboratory, and that there was a still further decrease in the
rotting fruit. There were indications of varietal differences in

juice density which may be coiTelated with resistance, the resistant

varieties having a higher specific gravity than the susceptible, even
when the fruit had rotted. In most samples the acidity was less in

the rotted than in the sound fruit. The acidity in plums does not
fluctuate to any appreciable extent during the ripening process.

In the fresh samples the resistant varieties had a somewhat higher
acid-content than the susceptible, but no difierence was apparent in

the stored and rotted samples. There was no conclusive evidence
that acidity is an important factor in the resistance of plums to

brown rot. The changes in titratable acidity were relatively

greater than those in H-ion concentration, the average percentage
decrease in the former from sound to rotted samples being 1 7. This
would indicate a consumption of acid by the fungus.

There was a marked increase of tannin during the storage of the
sound samples in the first stage of growth but this did not occur
when the fruit was infected by the fungus. The tannin-content
did not appear to have any bearing on resistance or susceptibility.

In all cases there was a small amount of oxalic acid present in the
juice of the fresh fruit, and there was usually more in the rotted

samples than in the fresh or sound stored ones, which points to

a production of oxalic acid during rotting. There were some indica-

tions that a high oxalic acid-content denoted resistance to the
disease.

Owing to the great irregularity in the quantities of total nitrogen
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in the three groups of samples, no clear indications of the nitrogen
relations were obtained. There was some evidence that the rotted
samples contained a higher proportion of total nitrogen than the
sound ones. The fungus converts a portion of the non-protein
nitrogen of the host into protein nitrogen in its own mycelium.
Is'itrites could not be detected in any of the samples, and the
disturbance of nitrogen nutrition cannot be a factor in this disease.

It is not yet possible to suggest a hypothesis for the chemical
and physiological bases of resistance to the brown rot of stone
fruits.

Boas (F.) & Merkenschlager (F.). Versache iiber die Anwendung
kolloidchemischer Methoden in der Fflanzenpathologie. [Ex-
periments in the application of colloid-chemical methods in

plant pathology.] Centrcdbl.fur Bakt. Abt. 2, Iv, 21-24, pp. SOS-
SIS, 3 figs., 1922.

Modifications in the colloidal properties of the proteins are

effected by neutral salts as well as by acids and alkalis. The
neutral salts of the alkalis precipitate albumin only at high con-

centrations, while those of the alkaline earths do so at lower
concentrations. Tho well-known tendency of the lupin (Lupinue
luleus) to chlorosis when grown on soils rich in lime may be
traceable to a direct action of the alkaline earth on the albumin
or to denaturization or flocculation of the albumin in the cell on
account of the absence of protective colloids. The structure of the
cell constituents would be thereby disorganized, numerous active

constituents of the protoplasm would be broken down, and the
plant would suffer far-reaching damage.
An investigation of the expressed sap of ten to twelve days old

seedlings of Lwjjinus liiteus showed that the cations of the alkaline

earths, especially calcium, produce immediate flocculation of the

proteins. Even very small quantities of calcium chloride will

produce this effect, magnesium chloride being somewhat less efiective,

while potassium chloride has practically no action. The calcifuge

habit of the lupin is evidently therefore the result of this action

of the calcium ion on its peculiarly susceptible proteins. The latter

are present in unusually high proportion in comparison with the

carbohydrates (45-07 to 10-02, whereas in peas the protein is 23-19

and carbohydrates 53-02).

Viscosity tests were carried out with extracts of the seeds of

lupin and pea. Extracted with water the former filtered much
more readily than the latter, but when extracted with 5 per cent,

sodium chloride the position was reversed. This is due to the fact

that conglutin, the albumin of lupin, is very slightly soluble in

water but readily soluble in a solution of sodium chloride, while the

legumin and vicilin of the pea are appreciably soluble in water and
filter at about the same rate whether extracted with water or
sodium chloride. When various salts were added in order to test

the action of cations on the viscosity, it was found that the pea
extract made with sodium chloride was not affected in its rate of

filtration by calcium or magnesium chlorides, while that of lupin

filtered more rapidly as a result of flocculation of the albumin.

The action of magnesium cm the lupin has not usuallj been
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separated from that of calcium, but it is evident that it should be

similarly deleterious, and this has already been stated to be the case

by several observers. The low proportion of carbohydrate is pro-

bably an important factor since it is said to act as a protective

substance to the protein bodies. The lupin diflfers fundamentally

from most other plants in its metabolism and it is not suggested

that the above explanation of its liability to chlorosis in calcareous

soils -would apply to other calcifuge plants.

DucoMET (V.). Observations et experiences snr les maladies de
d6g6n6re8cence de la Fonune de terre. [Observations and
experiments in connexion with ' degeneration ' diseases of the

Pota.to.]- Bull. Soc. Path. V6g. de France, ix, 1, pp. 29-38,

1922.

The author has cultivated 52 lots of the variety Institut de
Beauvais from various parts of France, information regarding

conditions of soil, altitude, age of stock without renewal, d'c, having
been obtained in each ease. As a result of these tests and inquiries

he notes that both leaf roll and ' frisol^e ' [mosaic] are widespread
in this variety in France, the former being, on the whole, the more
prevalent. Their onset and subsequent increase has varied in

different localities; neither soil conditions, nor altitude, nor long

continued cultivation of varieties seems to be an important factor

in their intensity, but rather the degree of infection in the seed

tubers used. In only one case was leaf roll absent, and in this the

plants had frisol^.

Varieties particularly subject to leaf roll are more likely to be
attacked by frisolee tlian vice versa. None of 70 varieties tested

at Grignon has proved really immune, though the degree of attack

varies greatly. Some are equally susceptible to both diseases,

others to on6 more than to the other. Within a variety perfectly

healthy individuals sometimes are found.

These diseases are not the result of cultivation, since the author

found that the wild species Solannm maglia, S. commersoni, and
S. caldasii became infected at Grignon. The frisolee of >S'. coimner-

8oni corresponds with what Berthaut has called the ' mutation
fris^e ' of this species.

At least two forms of leaf roll may be distinguished, the ordinary

trumpet-shaped, and a second which is more spoon-shaped. The
latter corresponds to the marginal leaf roll of Quanjer. The term
frisolee is preferred by the author to mosaic since the leaf mottling

implied by the latter word is usually not marked, and when distinct

the disease is not true frisol^ but the Aucuba mosaic of Quanjer
[see this Review, i, 8, p. 255]. The old name frisol^ dates from the

time of Parmentier, and describes the usual undulated and goffered

appearance of the leaves of diseased plants from the first period of

attack, long before the 'curly dwarf stage is reached. A form
characterized by non-crinkled leaves, marked by ill-defined local

discoloration, is possibly a distinct disease, and if so the term mosaic
would be better applied to it.

Rain may cause leaf roll to disappear temporarily, but this is not
the case with frisolee, which is generally more marked in wet
weather, the curly dwarf form excepted.
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The author has failed to confirm Quanjer's stalement that in the
first year leaf roll is marked by symptoms confined to the top of
the plant. The leaf rolling has always appeared to him to com-
mence towards the base. He states that Quanjer himself appears
disposed to abandon his former distinction between primary and
secondary leaf roll. The three true symptoms of leaf roll are the
rolling and hardness of the leaves, the interference with transloca-
tion of starch, and phloem-necrosis. The accumulation of starch
precedes the leaf rolling, and this in its turn precedes phloem-
necrosis. Hence the primary cause acts by disturbing diastatic

activity ; there is hypemutrition leading to premature maturation
pf the leaves.

The diseases may not be as entirely systemic as is generally
believed. Tubers from a diseased plant have been cut in half and
the halves have given a diseased and a healthy plant respectively.

So also healthy shoots are sometimes found in diseased plants,

and even axillary shoots from the same shoot may show some
diseased and some healthy. Transmission through the seed is

usually stated not to occur, but the author's seedlings of certain

varieties have been so heavily attacked, even when he could find

no green fly, that he is forced to conclude either that the diseases

(especially frisolde) are hereditary, or else that there is a very
marked hereditary predisposition to them.

Artschwager (E.). Occurrence of phloem necrosis in leaf roll

tabers.—Phytopath., xii, 4, pp. 193-194, 1922.

The writer has recently observed a wide distribution of phloem-
necrosis in- the stolons and tubers of potato plants affected by leaf

roll. Plants of long leaf roll lineage show signs of necrosis in the
stolon even before the new tubers have attained an appreciable

size. The diseased groups commonly found in the inner cycle

show progressive lignification and the severity of necrosis increases

with age. Mature tubers are often borne on stolons, the phloem
tissue of which is completely diseased ; in the tuber itself, however,
the advance of necrosis is slow, being confined primarily to the

basal region. If tubers slightly affected with phloem-necrosis are

used for seed, it will be found that the malady becomes greatly

intensified in the seed tuber when the plants have reached an
appreciable size, and seed pieces from lateral and terminal eyes

which showed no necrosis before planting will have developed it at

this stage.

Experiments conducted with whole and cut tubers to determine
the relative development of necrosis ift the seed pieces after the

latter were planted showed that necrosis developed only in vascular

tuber tissue connecting with actively gi-owing sprouts, the phloem
tissue in the region of the dormant buds being nonnal. Thus the

development of necrosis in the seed piece is undoubtedly correlated

with growth activities and the movement of food initiated in the

sprouting eye. There is an increase in vascular tissue to accommo-
date the increased transfer of food substances. The relative severity

of necrosis in stolons and tubers, and the earliness of its develop-

ment appear to be an index to the length of existence of the disease

in a tuber line.
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HUNGERFOBD (C. W.). Ittal roll, moMic, and certain other related
fliieaeet in liaho.—Phytopath., xii, 3, pp. 133-139, 1 pi, 1922.

Leaf roll and mosaic appear to be on the increase in potatoes in
Idaho. The mottling, in the case of mosaic, may not be evident in

the field, but was found to appear under greenhouse conditions
Field tests gave a marked decrease in the yield from crops grown
from tubers of plants affected with leaf roll or mosaic. The author
also describes more fully the disease which he had previously (Proc.
Wash. Hort. Assoc, 1920, p. 266) named russet dwarf. Affected
plants in the field resemble somewhat those affected with mosaic,
and are smaller and lighter in colour than normal plants. The
leaves, especially the lower ones, have a rusty appearance, the veins
on the lower surface appearing first water-soaked, then turning
brown. Later on these lower leaves may fall off progressively
from the ground up. Dark brown streaks are present on the
petioles and stems of the lower part of the plapt. The disease is

transmitted by the tubers, and when tubers are planted in the
greenhouse the symptoms are striking. The disease is also evidently
transmitted from plant to plant in the field. Its cause has not
been determined.

Another condition, termed calico, is fairly common in irrigated

sections of Idaho, Washington, and Utah. The leaves are varie-

gated, sometimes as much as half the surface being almost com-
pletely chlorotic, although later these areas may develop chlorophyll.
Otherwise the plants appear normal, and the yield is not materially
reduced. Tubers from affected plants transmit the condition.

Eyeb (J. R.). Notes on the etiology and specificity of the Potato
tip bum produced by Empoasoa mail Le Baron.—Phytopath^
xii, 4, pp. 181-184, 1 fig., 1 pi., 1922.

Recent investigators consider that tip burn of potato is either of
a physiological nature or caused by the feeding of the potato leaf

hopper (Em'poasca mail). Ball ( Wisconsin Dept. of Agric. BnlL 23,

1919) concluded that some 'specific' was transmitted by the insect,

and this circulating through the veins caused the death of the
tissue supplied by them.
The object of the experiments described here was to determine

the nature and transmissibility of the ' specific ' injected. Inocula
"v^'ere prepared by macerating the nymphal and adult stages of the
insect in sterile water or alcohol, and were forced into the leaf

tissues through the midrib, injections into the leaf membrane giving
no results. The inoculated plants were placed in direct sunlight,

and all developed typical t^p bum in twenty days in the open, the
progress of the disease being slower (twenty-eight days) if the
plants were kept under glass. The disease develops naturally (i. e.

when caused by the feeding of the leaf hoppers) within 4 days of

inoculation. AH the check plants remained healthy. Inocula pre-

pared from the nymphs produced tip bum more quickly than those
of adults. The ' specific ' of tip bum exists in diseased leaf tissue

after infection by the leaf hopper, and may be transmitted to healthy

f)lants by inoculating them with an alcoholic extract of diseased
eaves. Inoculations with extracts of various other insects which
normally feed on the potato, gave negative results with the exeep-
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tion of Nysius ericae Schill, which caused chlorosis and death of

the tissues but not tip bum. Mechanical injury to the midrib

sometimes resulted in a browning similar to tip bum, but this did

not spread beyond the group of cells injured.

Barrus (M. F.) & Chupp (C. C). TeUow dwarf of Potatoes.—
Phytopath., xii, 3, pp. 123-132, 2 pi., 1922.

This disease, which is probably a new one, has appeared in

various parts of New York State. Eighteen varieties have been

found affected, and none of these seemed to show resistance. The
plants have a stocky, dwarfed appearance, and the stems are

yellowish-green in colour. The growing apex dies early. The
stems when split show rusty specks in the pith and cortex of the

nodes, and sometimes also of the internodes, of the upper portion

of the plant. The leaflets are generally rolled, but sometimes cor-

rugated. The most characteristic symptoms are shown by the

tubers. These are usually small, few, set close to the stem, and
sometimes cracked. The flesh is often discoloured with rusty

brown specks or areas in the pith and other internal tissues of the

tuber, but this discoloration is seldom found in the fibro-vascular

bundles. These discoloured areas are most pronounced in the

middle or bud end of the potato as taken from the field, the stem

end not being afiected except during storage. The old seed piece is

usually intact during the growing season.

The authors found evidence that the causal agent exists, or per-

sists, in the soil over winter. The disease may perhaps be carried

also by the seed, but usually when affected tubers were planted

they produced either no plants or only dwarfed and spindly ones.

The causal agent has not been determined.

Franchini (G.). Amibes et antres protozoaires de plantes k latex

du Museum de Paris. [Amoebae and other protozoa of latex-

bearing plants at the Paris Museum rj

—

Bull. Soc. Path, exot.,

XV, 4, pp. 197-203, 1922.

In this paper the author describes the protozoa found in latex-

bearing plants other than those previously recorded [see this

Review, i, 9, pp. 307-312.]

EuPHORBiACEAE. Trypanosomes frequent in Elaeophorbia drupi-

fera ; less frequent in E. calyculata. These trypanosomes strongly

resemble those found in the latex of E. iiereifolia and E. virosa in

Italy, except for their smaller dimensions and rounded instead of

rod-shaped blepharoplasts. The flagellum was usually absent.

U-shapes were frequent, and there were a few forms with two
nuclei and a centrosome. In the latex of Excoecaria emarginata
trypanosomes were frequently observed, the dimensions of which
generally exceeded those of the foregoing. U-shapes were some-

what rare, and the latex also contained large bodies measuring 10

to 15 by 3-5 to 4 /x with several masses of chromatin in the proto-

plasm. These were probably stages of reproduction. Other forms

showing a large vacuole in the centre were probably degenerating.

Slow but distinct amoeboid movements were observed. Euphorbia
verticillata contained no trypanosomes, but a few amoebae were

present, measuring 10 to 12 /z, and having one or more masses of
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chromAtin in the protoplasm. The latex of Manihot dickdtoma
contained small bocues nmilar to Leiehmania.

AscLSPiADAOSAJL CTdoTOoodon whiteii was infested by small
amoebae, and Crgptoetegia grandijlora by numerous amoebae of

different species aiad varying dimensionB, and occasional crithidian

forms.

Apocynaceae. Amoebae were freauent in the latex of four
species of Stnyphanthus, in Acokantkera, Tfievetia, and Gerbera
odoUam. The last-named contained infrequent HerpetomoTuts.
The amoebae contained in the latex of Apocynaceae had a dense
protoplasm with few vacuoles. The nuclei vmded in number from
one to eight or more.

MoBACEAE. Cvdrania javanensie contained numerous {Mxjtozoa

with marked amoeboid movements. There were one or two nuclei

in the protoplaon and a dark, comma-shaped centrosome. The
plant was in poor condition, yellow, and with a scarcity of latex.

Amoebae and other protozoa were observed in the latex of Ficvs
benjamina, F. pierrei, F. thoUoni (partially withered), and F. carica.

The last-named were outdoor fig trees, examined in March, which
suggests that the organisms can survive the winter. Amoebae
were frequent in ArUiaris toximria and Ariocarpus lakoocha.

Sapotaceae. Chrysophyllum, Labramia bojeri, Treculia afri-
cana, and various species of Mirmisops were the most heavily
infested. The amoebae resembled those present in the latex of

Antiarie and Artocarpus. Flagellates of the Herpetomoruis type
were observed in the latex of Sideroxylon inerme. Spherical or'

oval protozoa were seen in Mirmisopg schimperi, with a long flagel-

lum 10 to 15/z in length, and containing several chromatin masses.

Chrysophyllum glabrunv and another species ot Chryaophyllum
contained large trypanosomes resembling those of Cudrania
javanensis.

Menisfermaceak Small, spherical or oval bodies were present
in Stephania rotunda var. sucdrubra.
Anacardiaceae. a small protozoon, usually spherical, with one

or more nuclei, was observed in Oenocarpus vitiensis.

Some of these plants, especially those most heavily infested, were
yellow and contained little latex. The mean temperature of the
plant-houses in which they grew was 23° C.

Cultures of the amoebae were obtained on a solid medium con-
taining blood. They are undoubtedly new species of which this is

believed to be the first record.

BisBY (G. R), Clayton (E. R), Mabtin (W. H.), Rosa (J.T. Jr.), &
Stokdyk (£. A.). The oo-op«ratiY« Potato spraying project.

Report fbr 1921.—PkytopatL, xii, 5, pp. 241-248, 1922.

Intended to supplemwit the data already published [see this

Review i, 2, p. 36], the present report brings the results of potato
spraying and dusting experiments up to date. It appears that

Ohio and Manitoba may be added to the list of regions where the

use of Bordeaux for potatoes is profitable. These and additioiial

data from New Jersey, West Virginia, Pennsylvania, and elsewhere,

together with puUisbed results for Csuiada/gave further indicati(»i8

of the value of spraying even in the absence of PhytophtLjra. In
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Kansas and Missouri the advantage of Bordeaux spraying is

questionable, although in 1921 increased yields were obtained in
each case. Further particulars as to the mode of application,
technique, &c., are included in this report.

Durmg 1921 dusting tests on potatoes in New Jersey, Ohio, and
Manitoba gave results inferior to those obtained by spraying. This
inferiority of dust may be partly due to the dry season and the
absence of late blight [Fhytophthora infestans] in the areas in

question.

Klebahn (H.). Wiztswechael nnd Spesialuderang da* Stachel-
be^rrocttti. [Heteroecism and specialization of Gooseberry
rust}—Ber. deutach. hot. Gesellsch., xl, 3, pp. 104-111, 1922.

Eriksson {Arkiv for Bot., xvi, 1920) has called into qnestion
Klebahn's view relative to the biologic specialization of the Carex
rusts with aecidia on Ribes and Urtica. The present article deals

with an attempt on the part of Eriksson to demonstrate the exis-

tence of an intermediate form, which he calls Puodnia caricis f.

diffusa, on the ground that in twelve out of fifty-two cases of

inoculation with teleutospores from Carex, infection occurred
both in Urtica and Ribes grossularia, and in thirty-five on Urtica

alone. The author thinks that this can be explained by an acci-

dental mixture of the spore material, and stat.es that, after renewed
experiments, he maintains his opinibn that the rusts forming aecidia

on Ribes and Urtica are biologically distinct.

Rawitscher (F.). Beitr&ge znx Kenntnis von TTstilagine«n. II.

[Contributions towards a knowledge of Ustilaginaceae. II.]

—

Zeitschr.filr Bmanik, xiv, 4, pp. 273-296, 2 figg., 2 pi., 1922.

The author states that the first nuclear divisions during the

germination of the spores of TiUetia tritici take place within the

spore and not in the promycelium as described by Paravicini and
by Dastur [see this Review, i, 3, p. 881. The process, which is fully

described, results in the formation or four (? haploid) nuclei which
seem to have two chromosomes, the diploid nucleus having

apparently four chromosomes. By the third day most spores

contain eight nuclei which are still dividing, so that when the

promycelium appears on the third or fourth day up to sixteen nuclei

may migrate into it. No divisions were observed to take place in

the promycelium.
In Gintractia oiwiitagnei the first nuclear divisions occur in the

promycelium as it is fonfted. The resulting four nuclei may be

distributed in either of two different ways : if like nuclei are in the

two upper cells of the promycelium, a process is put out which
connects the terminal and basal cells while the second and third

cells are united by a clamp-connexion ; if the two types of nuclei

alternate in the four cells, the two distal cells and the two basal

ones are united by clamp-connexions.

Urocystis violae behaves like U. anemones as described by Kniep

[see this Review, i, 3, p. 86], except that it usually p^duces 8 (some-

times 7) primary, and 4 secondary, 4r-nucleate sporidia.

In Doasmnsia aagittariae there is no fusion of sporidia. Secon-

dary, tertiary, and subsequently formed sporidia are all uninucleate.
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as are also the infecting hyphae. The paireu -nuclei sta^f^ appears

shortly before the formation of ;ipores. The tw»3 nuclei fii. e in ih(

young spore.

The author notes that nucl' ""^ fusions have been foimd ''n all th*

smuts so far investigated but the process differs widely ii; diftereni

species. If the fusion of nuclei derived from the s>mie fusion

nucleus denotes a retrogression in sexuality, the degre- of tlii^

retrocession varies. In the TUletiaceae conjugation oi sporidia

from tht; same promycelium seems to be the rule and it c-. constant

in species of Urocystis and in Doassaiisia alisTnatis. i; UdiUujo.

ho ever, sporidia from different promycelia may c'Ujugatej al

thi -xpi \n no case, so far as is known, is this obligatory.

The reduction divisions take place at the time of germination of

the spore but the haploid stage varies greatly in J.ngth, the

extremes being cases such as ITstilagG maydi^ and Doassansia
saglttnriae, where almost the whole vegetative life is hrploid, c.d

the o"<- hand, and Urocyatis anemones, which forms nly iou;.

ha[il '
IjS, on the other.

L\ He (C. D.). The resiilts of salection within p .r:; lines oi

PestaJ/.-^ada gnepini Desm.—Gtneiic^, \x\, '2, p,!. 142-201
10 % , 1922.

Th<'^ uuth'-r has carried out an investigation of th- effects }

select.!von within pure vegetative lines on Pesfalozzla gvxpiai Dco:n
Tliis firgus was s'iucted because of the presence of numerous
distinct strains within the species [see above, p. 413J ; tbe • ase with
which it cui be grown in culture; the rapidity with which con-

seciitive generations are produced ; the availability of at least twf
easily measurable independent characters (length of spore and
length ;•;' appendages); the rapidity with which spores are pro

duced and their enormoas numbers ; the dark colour of the contra

cells of ^]ie spores, which develops only at maturity aixd serves to

elimin 'e mere growth stages; and the total absence of any sexua
form •/) reproduction.

The cultures were kept under as constant conditions as j ')ssibl<

in ordinary laboratory (not incubator) conditions in Sumatra, anci

were started from single spores of the strain studied. From thif

strain twenty single-spore cultures were made to provide material

for selection. Measurements were made on 100 spores of each
cultvir . The culture giving the greatest mean spore length was
taken for plus selection, and that with least spore length for minus
selection. A third culture, as near as possible midway between the

two, V, as taken as an intermediate to be carried on without selec-

tion. I'rom the plus and miu is cultures ten single-spore cultures

were m.A'- and again 100 spores were measured from each of these

ten cultiuefi, those giving the greatest and least spore lengths being

taken for continued selection. The process was repeated through
ten generations. The same procedure was followed for length of

spore appendages, except that the selection was carried through
twenty-five successive generations.

In neither case was any evidence obtained that selection had
l:>een effective in increasing or diminishing the two measured
characters. In one case a mutation was observed, giving a greater
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length of spore appendages than any other met with in the whole
series, and differing also in other spore characters. This mutation
has remained constant for several generations and will be further

studied.

Another set of experiments, in which selection was made by-

direct measurement of the spore length of the single spore taken
to start the culture in each generation, gave similar results.

A di*4cussion is added in which the results of other workers on
similar lines are critically examined.

Sacca.rdo's Syllc^a Fongoriuu.

In a circular received from Prof. L. Montemartini, Director
of the Cryptogamic Laboratory, Botanical Institute, Royal Uni-
versity of Pavia, Italy, it is stated that two volumes of the Sylloge,

which were in preparation by Saccardo at the time of his death,

are being completed by Traverso and Trotter and will contain the

descriptions of fungi published between the years 1912 and 1917,

The further continuation of this great work has now been under-
taken by the Cryptogamic Laboratory at Pavia and Dr. Monte-
martini asks that all information on mycology published after

1917 may be sent to the Laboratorio Crittogamico, R. Universita
di Pavia, Italy.

Mycologists throughout the world will be glad to know that the
future of the Sylloge is assured and has been placed in such
competent hands.

La-IBACH (F.). TTntersTicliiuigeB Uber eisf^e Bamnlazia- nnd Ovu-
laria-Arten and ihre BexiehimgeiL nr Askomyzetengattang
Mycosphaerella. II. Ornlaria obliqoa (Cooke) Ondem. [In-

vestigations of certain species of Ramularia and Ovularia and
their relations to the Ascomycete genus Mycosphaerdla. II.

Ovularia ohliqua (Cooke) Oudem.]

—

Centralbl.fur Bakt, Abt. 2,

Iv, 11-13, pp. 284-293, 6 figs., 1921.

The genus Ovularia closely resembles Ramularia, the chief

difference being that its conidia are continuous. The author has
succeeded in establishing that Ovularia ohliqua has for its perfect

stage a Mycosphaerdla similar in many respects to the Mycosphaer-
dlas which have Ramularia conidia. The fungus is common in its

conidial form on many species of Rutyi/'j^ and the perithecial stage

has been found on the under side of the Ovularia spots on fallen

leaves of the previous year.

The conidia are formed singly at the tips of conidiophores which
emerge in bundles through the stomata of the leaf. The conidio-

phore continues to grow, pushing the first conidium over to one
side and forming a second one at the tip some distance further on.

Spore chains are never formed. The perithecia are of the usual

Mycosphaerella type, and like those of Ramularia knautiae give

rise to a copious growth of conidiophores and conidia from their

walls when placed in a moist atmosphere. Pure cultures of the

ascospores gave rise to the Ovularia form and inoculations with

ascopores on Rwmex ohtusifoliua caused typical spots to appear,

which subsequently bore conidia.

The author separates species of Mycosphaerella with a conidial
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stage belonging to the Ovularla type as a new genus Ovosphaerella,

ana names the present species 0. lapalhi. This is a further addition

to the genera which he has previously [Centralbl. fur Bakt., Abt. 2,

liii, p. 559, 1921 J separated rrom the old genus Mycospha^rella.

Brooks (B. St. J.). Th« National Collectioii of Type Cultures.—
Trans. Brit. Mycol. Soc., vii, 4, pp. 237-239, 1922.

Eiarly in 1921 the Medical Research Council made arrangements,

by the courtesy of the Governing Body of the Lister Institute of

Preventive Medicine in London, to maintain a National Collection

of Type Cultures at the Institute. Since the formation of the Col-

lection some 1.200 strains of micro-organisms, chiefly bacteria, of

medical, veterinary, and economic importance have been incorporated

in the collection, and cultures have been distributed to workers
at home and abroad at the rate of about 2,000 per annum. A
catalogue of all the strains is being printed, and is expected to be

available for distribution shortly. The Staff are prepared to give

assistance in the identification and classification of strains sent in

by correspondents.

During the early part of the current year it was proposed to

extend the scope of the National Collection by including representa-

tive fungi derived from different sources, as the need of a Myco-

logical Collection in this country had long been felt. The British

Mycological Society were asked to appoint a fully representative

standing committee to advise and assist in all questions appertaining

to fungi, and this has been done. The scope of the Mycological

Collection includes the collection and maintenance of cultures of

fungi of importance in phytopathology, medicine, veterinary science,

technology, and soil biology, types useful for teaching purposes, and
interesting species. For the present the collection is restricted to

fully identified species of fungi, and in sending these it should be

stated by whom they were named, and also whether a special

medium is required for their growth. Cultures will oe supplied on
demand, so far as possible, to workers at home and abroad and,

as a rule, a small charge will be made to defray the cost of the

media and postage. Annual lists of the fungi in the collection will

be published in the TraTisactions of the British Mycological Society.

A set of type slides of fungi will be kept in the Botanical Depart-

ment of the British Museum (Natural History), in addition to a

working set at the Lister Institute.

Sawada (K.). Can Exobasidinm vexans Mass. bear conidia besides

the basidiospores P Reprinted from Trans. Nat. Hist. Soc.

Formosa, lix, 7 pp., 1922.

Blister blight of tea, which has long been prevalent in the Indian

tea plantations, is also found in those of Formosa and Japan,

especially in the prefectures of Taihoku, Toen, Shinchiku, and
Nanto. The most serious damage occurs in March and April,

though the disease is present all the year round. A similar disease,

caused by an allied fungus Eocobasidium reticulatum Ito & Saw., is

also widely distributed in Formosa, and was formerly confused

with E. vexans. In 1911 Eawakami [Fcyrmosan Aginc. Rev., xxxviii,

1911 (Japanese)] reported the results of an investigation of blister
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blight in Shinchiku, where the tea plants appear to be exceedingly
susceptible to this disease, and in 1912 and 1915 the author's own
work on the tea diseases of Formosa was published \^Formo8an
Agric. Rev., Ixx, 1912 (Japanese) and Special Bull. Agric. Exper.
Stat. Govt, of Formosa, xi, 1915 (Japanese)].

The symptoms of the disease on Formosan specimens exactly
resemble those described by Indian authors. The present writer
believes, however, that the so-called conidia borne on the convex
under surface of the blistered area are reaUy bicellular basidio-

spores. He has failed to find any spores on the tips of simple
condiophores as described by Massee and McRae. On following

out the development of the basidiqapores he found that the unicel-

lular spores borne on the basidium may fall from the sterigmata
when ripe or may remain attached until the basidia wither and
collapse: in either case they ultimately develop a septum. The
differences in measurement obtained by Massee were probably due
to his having measured immature basidiospores as well as old

bicellular ones. Similar conditions are found in Eocohasidiurri reti-

culatum and E. machUi, and the author is not satisfied that true

conidia occur in any species of Exohasidium.

Pritchard (F. J.) & Porte (W. S.). Isaria rot of Tomato fmits.—
Phytopath., xii, 4, pp. 167-172, 1 fig., 1 pL. 1922.

During the years 1919-21 a new rot of tomatoes has been ob-

served in the vicinity of Washington, D, C. and Arlington, Virginia.

The affected fruits are partly covered by a white, cottony, surface

growth, which later becomes pink or pale orange and granular.

The surface filaments are sometimes quite coarse and occasionally

greenish-yellow in colour, but in a dry atmosphere they are incon-

spicuous or even absent. The fungus only infects fruits, which
may be either green or ripe, and which need not be wounded. It

penetrates all the tissues which, however, remain rather firm. The
rot is caused by a hitherto undescribed species of Isaria, which is

named /. clonostachoides. A large number of inoculation experi-

ments were made and successful infections obtained in 40 to 90 per

cent. The optimum temperature for infection is about 29° C. The
morphology and cultural characters of the fungus are described.

Lisi of speciiiiens. in the Mycologieal Herbariuu.—Agric. Res.

Inst., Pusa, May 1921 [1922].

This list, which is primarily intended for the convenience and
assistance of mycological officers in the various departments of

agriculture in India, is divided into two sections, a fungus and a

host index. The former includes a column for the locality in which

the fungus was collected. No attempt is made to decide critical

points of nomenclature. Supplementary lists of new specimens

added to the herbarium will be printed from time to time.

Eastham (J. W.). White pine bli»ter-ni»t in British Colombia.

—

Agric. Journ. Brit. ColwrnMa, vii, 2, pp. 29 and 41, 1922.

The presence of white pine blister rust {Cronatium ribicola) was
first detected in British Columbia in September 1921. Investiga-

tion showed that the disease was present on cultivated black
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currants over a considerable area in the Lower Fraser Valley and

in Vancouver Island.

The disease is described in detail and a short account given of its

origin and geographical distribution.

Froect de lege pentm controlul semintelor, combsterea plantelor

panudtare in agricnltnra fi inonrajarea productiiinii de

seminte. [Bill introduced in Parliament for seed control, for

the suppression of parasitic plants in' agriculture and the en-

couragement of seed production.]

—

BuletimU Agriculturii

[Bucharest], i, 1-6, pp. 45-55, 1921. [French Summary.]

All persons in Roumania desirous of trading in seed of lucerne,

clover, grass, and other fodder plants, vegetables, drug plants, fruit

and ornamental trees, &c., must obtain a licence from the Ministry

of Agriculture. Samples of all seeds must be tested at one of the

agronomic stations of the country before being placed on the

market. The importation of lucerne, clover, timothy, and flax seed

containing Cuscuta, Orohanche, or other injurious parasitic plants

is prohibited. Seed produced in the country is subject to testing

in exactly the same way as imported seed.

D^ret dn 26 Janvier 1922 concernant la Intte centre les para-

sites v6g6tanx et animanx des plantes cnltiv6es, dans la

B^gence de Tunis. [Decree of 26th January, 1922, concerning

the control of vegetable and animal parasites of cultivated

plants in the Regency of Tunis.]

—

Jpum. ojffic. tunisien, xx,

11th March, 1922. [Abs. in BuU, mens, des Renseignements

agricoles et des Maladies des Plantes, xiii, 5-6, pp. 809-810,

1922.]

When the damage caused to cultivated plants by any vegetable

or animal parasites assumes, or appears hkely to assume, the

dimensions of an epidemic or disaster, the Director-General of

Agriculture, Commerce, and Colonization shall proclaim the affected

areas and define the necessary measures for destruction and .for

regulation of the transport of plants or parts of plants liable to

propagate the parasites in question.

All owners— the State, parishes, and public administrative bodies

included—or occupiers, in whatever capacity, of urban or rural

landed property are obliged to carry out the rules laid down in the

above-mentioned orders. Co-operative protection societies may be

formed under certain conditions for the execution of the prescribed

measures of control.

In cases where the owners or occupiers fail to conform to the

regulations in force, the work of destruction shall be officially

carried out at their expense. Responsibility for infringement of

the rules laid down for the transport of plants falls equally on the

sender and conveyor. Plants fraudulently transported will be

seized and destroyed, together with their packings. If they have

been planted they will be uprooted and destroyed at the expense

of the consignee, who is liable to the same penalties as the sender

and convej'or.
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Abies balsamea, Cortinarius in mycorrhiza
of, 396.

Abutilon thomsoni, infectious clilorosis of,

76.

Acacia, Formes igniarius on, in France,

416.— dealbata, CercosporeUa tlicae on, in Cey-
lon, 331.

— decurrens, CercosporeUa theae on, in

Ceylon, 331.— mdanoxylon, CercosporeUa tJieae on, in

Ceylon, 331.

Acer, Hainesia lythri on, in N. America,
110.

— saccharum, Cortinarius rubipes in mycor-
rhiza of, 396.

Achorion gypseum, skin disease caused by,

70.

Acokanthera, protozoa in latex of, 450.

Acremonium on sugar-cane in Louisiana,

42.

Acrostalagmus cinnabarinus on fruit in
Belgium, 62.

Acrotheciumlunatumonsorghuxii in Ceylon,
160.

— — on Seiaria italica and Panicum
frumentaceum in India, 161.— penniseti on Pennisetum typhoideum in

India, 161.

Actinomyces in animal and human dis-

eases, 70.

— aerugineus on potato, 183.
— cdbus on potato, 183.

var. cretaceus on potato and beet,

183.

var. ochroleucus on potato. 183.
— brasiliensis on Brazil nuts, 235.— incanescens on potato, 183.— intermedius on potato and beet, 183.— nigrificans on potato and beet, 183.
— scabies on potato in British Columbia,
360 ; in Sweden, 131, 418 ; in U.S.A.,
82, 132.

on sweet potato in Mexico, 375.— tricolor on potato, 183.— xanthostroma on potato, 183.

Adoretus icterius, Entomophthora apiculata

on, in S. Africa, 391.
Aecidium glycines on Glycine javanica in

Uganda, 207.
— vigtiae on cowpea in Uganda, 207.

Agaricus on sugar-cane in Louisiana, 41.

Agave spp., susceptibility to Colletotrichum

agaves of, 1.

Agave, Didymaria on, in Mexico, 375.

— , Dimerosporium agavectorum on, in
Mexico, 375.

— , Thielavia on, in Mexico, 375.

Agave rigida sisalana, see Sisal.

Agrisol as antiseptic for mouldy rot of

rubber, 329.

Agropiiron intermedium, Ophiobohis cariceti

on, in U.S.A., 382.
'

— repeals, Ophioholas cariceti on, in U.S.A.,
381, 382.

,Claviceps on, in U.S.A., 109.

Agrosiis palustris, Puccinia graminis on, in
U.S.A., 208.

Albizzia mohtccana, Fomes lucidus on, in
Uganda, 3.

, Rosellinia on, in Uganda, 3.

Albumen and alkaline earths in fungi-
cides, 27.

Alder(^Zrt((s), Naucoria suavis foxmd only
under, 234.

Aleurodes vaporarius, dissemination of

Exohasidimn azaleae by, 117.

Alfalfa, see Lucerne.
Alkaline earths and albumen in fungi-

cides, 27.

Alkaloids, action on Botrytis citierea of,

6.

Allium spp., pink root disease of, in

Texas, 405.
— ascalonicum, see Shallot.
— cepa, see Onion.
— oleraceurn, Septoria allii on, in Hungary,

275.
— porrum, see Leek.
Almond {Prunus amygdalus), bacterial

disease of, in Morocco, 35.

— , Clasterosporium carpophilum oc, in

Spain, 354.

—, Fomes fulvus on, in Italy, 23.

— , Fiisicladium utnygdali on, in Italy, 220.

—
,
peach yellows in, 298.

Alnus, see Alder.
Alopecurus nigricans, Mastigosporium album

on, in Wales, 422.

— pratensis, Mastigosporium album on, in
Wales, 422.

, Puccinia perplexans on, in Wales,
422.

, Septoria culmifida on, in Wales,
422.

Altemaria on citrus in Africa, 58.— on cotton in Mesopotamia, 54.— on sugar-cane in Louisiana, 42.

— stage of Phoma, 150.

— brassicae var. somnifera on Papaver
somniferum in Italy, 304.— solani, identity with Macrosporium
solani, 248.

in water supplies, 94.

on Atropa belladonna. Datura, and
Hyoscyatiius in Italy, 304.

on fruit in Belgium, 63.

on potato in Austria, 248 ; in
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Canada, SCO ; m Dutch E. Indies, 19

;

in Uganda, 207.

[Alternaria] tenuia in leather industry, 43.

var. 7nali on fruit in Belgium, 63.

Althaea, see Hollyhock.
Amanita muscaria in mycorrlriza of birch

and larch in Italy, 304.

Amanitopsis vaginata in mycorrhiza of

birch and larch in Italy, 306.

Amoebae in latex of Euphorbias 449,

450.

Amvelodesmos tenax, Claviccps purpurea jn,

in Algeria, 423.. 424.

Ampelopsis, Hainvsia lijthri on, in N.
America, 110.

Amygdalus, see p7-unus.

Amylirosa auran^iorum on orange in Para-

guay, 351.

Anacardiaceae, protozoa in latex of, 450.

AnfUrainermis, StilbeUaflavida on, in Porto
Eico, 292.

Andropogon cltratus, Fuccinia nakanishikii

on, in Ceylon, 163.
— Korglmm, see Sorghum.
Anona mivcicata, fungus resembling Glo-

merella clngulata on fruit of, in Uganda,
206.

Antestia orbitalis in relation to coffee dis-

eases in Uganda, 2, 6.

Anthina on coffee in Surinam, 15.

Antiaris toxicaria, protozoa in latex of,

450.

Antirrhinum, Fuccinia antirrhini on, in

Canada, 375.

—, VerticilHum albo-atrum on, in Britain,

372.

Aphids, Entoynophthora aphidia on, in S.

Africa, 391.

Aphis maydis as carrier of sugar-cane
mosaic, 190, 342.— rubiphila as carrier of raspberrj' yel-

lows, 219, 394.

Apium, Rhisoctonia alba on, in Porto Eico,

275.— graveolens, see Celerj*.

— rapaceum, Septoria apii on, in U.S.A., 8.

Aplanobacter rathayi on Dactylis glomerata

in Denmark, 370.— stewhrti on maize in U.S.A. 208.
Apocynaceae, protozoa in latex of, 310,

450.

Aposphaeria pomi, relation to Diaporthe
perniciosa, 63.

Apple {Pyrus malus). Bacillus amylovorus

on, in Canada, 337 ; in Mexico, 375
;

in Minnesota, 371 ; in New Zealand
22, 283.

— , bitter pit of, 371.— canker studies, 106, 219, 886.

— , Cercosporella on, in Mexico, 375.

— , Colletotrichum circinans on, in U.S.A.
278.

frudus on, in U.S.A., 278.
— -, Coniothecium chomatosporum on, in S.

Africa, 284.— core rot in Italy, 25.
— crown gall, control in nurseries in

Britain, 387 ; occurrence in S. Africa,

17, 284.

— , Cylindrospouwh 'n, in Mexico, 375.

[Apple], Cytosporaleucostoma on, in U.S.A.,
181.

—, Diaporthe perniciosa on, in Belgium,
63.

— , Dothiorella vinosa on, in Belgium, 63.

— , fireblight of, see Bacillus amylovorus

on.

— , Fuckelia conspicua on, in Belgium, 63.

— , Fusariiim willkommii on, in U.S.A.,
217.

— , Fusicladium dendriticum causes chloro-

phyll to persist in fallen leaves of, 72.

(See also Veniuria inaequalis).

— , Fusicoccum malorum on, in Belgium,
63.

—, Glomerella cingulata (rufomactdans) on,

in Mexico, 375.

—, Gymnosporangium juniperinwu on, in

Norway, 390.
— hairy root in S. Africa, 17, 284.
— mildew in relation to locality, 24

;

sulphur preparations for control of,

111, 113, 228,-389, 390, 434. (See also

Podosphaera leucotricha).

— , Motiilia on, in Sweden, 418.

— , Nectria on, in Germany 219 ; in
Mexico. 375.

— , Nevtria ditissitna on, see JV. galligena.

—, — galligena on, in Britain, 106, 386
;

in U.S.A., 217 ; in Denmark, 370.

— , Neofabraea malicoriicis on, in British

Columbia, 387.
—, Penicillium expansum on stored, in

California, 431.

— , — giuucum on stored, in Canada, 375.

— , Phoma mail on, in S. Africa, 284.
— . Physalospora cydoniae on, in Canada,

374.

— , Phytophtliora cactorum on, in Britain,

157.

— , Podosphaera leucotricha on, in Denmark,
370 ; in Sweden, 418. (See also Apple
mildew).

— scab in Mesopotamia, 54. (See also

Venturia inaequalis).

— scald, prevention by oiled wraps,
386.

— , stem-end rot of, in California, 431.

—, Trichothecium candiduiii, on, in Italy

347.

—, — roseum on, in Italy 347.

—, Valsa lexic^stoma on, in U.S.A., 181.

— , Venturia inaequalis on, control in

Australia, 434, 435 ; in Canada, 179
;

in France, 111, 112 ; in Sweden, 436
;

occurrence in Belgium, 62 ; in Canada,
337, 374 ; in Denmark, 370 ; in Mexico,
375 ; in U.S.A., 802, 371.

— , white pustule disease of, in Italy,

347.

Apricot, Ctasterosporium carpophilum on, iu

the Ehone Valley, 180.

—, fJoryneum beijerinckii on, in Mexico,
375 : in the Ehone Valley, 180.

— diseases in the Ehone Valley, 180.

385.

— , Exoascus deformans on, in Mexico,
375.

— , Monilia on, in the Ehone Valley, 386.

—
,
peach yellows in, 298.
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[Apricot], Pseudomonas cerasus on, in

California, 379.

—, — prujii on, in Japan, 133.

— , Pijthiacystis citrophthora on, in Cali-

fornia, 379.

— , Sclerotinia cinerea on, in California,

378 ; in the Rhone Valley, 180.

— , Stromatinia {Sderotinia) laxa on, in the

Rhone Valley, 180.

Arachis Jtijpogaea, see Groundnut.
Arbutus, Septoria unedonis causes chloro-

phyll to persist in fallen leaves of, 72.

Areca palm, Pestalozsia gv.epini on, in

Dutch E. Indies, 413.

Armillaria mellea in Morocco, 35.

on potato in Britain, 357.

on walnut in France, 77.

Arrhenatherum avenaceum, Septoria culmi-

fidu on, in Wales, 422.
— elatius, Claviceps on, in U.S.A., 109.

—- — , Sderotium rolfsii on, in U.S.A.,

133.

Artichoke (Jerusalem), see Helianthus

tuberosns.

Artocarpus lakoocha, protozoa in latex of,

450.

Arum, Bacillus aroideae on, in Britain,

372.

Aschersonia henningsii parasitic on scale

insects, 354.

Asclepiadaceae, protozoa in latex of, 309,

450.

Asdepias syrica, cucumber mosaic on, in

U.S.A., 122.

Ascochijta boltshauseri, see Stagonosporopsis

hortensis.

— corticola on lemon in New Zealand,

291.
— lycopersici on tomato, 149, 150.

— phaseolorum on beans, 153.

on cowpea in Uganda, 207.

— 2}isi on Leguminosae in Morocco, 35.

on chick-pea in Spain, 353.
— socia on tomato, 149.
— stage of MyiOsphaereUa citruliina, 47.

— ikeae on tea in Japan, 318.

Aspergillus on citrus in S. Africa, 58.

— on cotton in Mesopotamia^ 54.

— on sugar-cane in Louisiana, 42.

— citrisporus, studies of, 92.

— effiisits, studies of, 90, 91.

— Jiavus, studies of, 90, 91, 92.

— — on Brazil nuts, 235.— fuliginosus on fruit in Belgium, 62.

— fumigaius, resistance to sunlight of

spores of, 337.
— glaums in leather industry. 43.

on fruit in Belgium, 62.

— gymnosardae, studies of, 90.

— miaovirido-citrinus, studies of, 90.

— nidulans, resistance to sunlight of

spores of, 337.
— niger in leather industry, 43.

, influence of hydrogen-ion con-
centration on germination of, 398.

on onion in Texas, 405.

, resistance to sunlight of spores of,

337.

, studies of, 91.

, sulphur metabolism in, 393.

\_AspergiUus^ parasiticus, studies of, 90, 91.

— pseudo-Jiavus, studies of, 90.
— oryzae, studies of, 90.— — var. basidiferens, studies of, 90.— tamari, on Brazil nuts, 235.

, studies, of, 90, 91, 92.

— ierricola var. aw.fi.ricana, studies of, 92,— icentii, studies of, 90, 91.

Aster yellows, temperature relations of,

122.

Asterocystis radicis on flax in Morocco, 35.

Atropa belladonna carries aucuba mosaic
and crinkle of potato in Holland, 256.

— —, Botrytis cinerea on, 6.

— —, Macrosporium solani on, in Italy,

304.

, Thielavia basicola on, in Italy, 303.

Avena algeriensis, Claviceps purpurea on, in

Algeria, 423.—fatua var. glabrescens, Claviceps purpurea
on, in Algeria, 423.— saliva, see Oats.

Averrhoa carambola, Cercospora anrrltoi on,

in the Philippines, 348.

Avocado pear \^Persea gratissima). Cerco-

spora on, in Florida, 433.

, Cladosporium, citri on, in Florida,

432.

, Collolotrichum gloeosporioides on, in

Florida, 432.
— — , Diplodia on, in Porto Rico, 316.— —

, Gloeosporium on, in Florida, 433.— — , Glomerella cingulata on, in Uganda,
205, 206.

— — , Oldium on, in Florida, 433.

, undetermined disease of, in S.

Africa, 284.

Azalea, Exobasidium asaleae carried by in-

sects on, 117.

Bacillus amylovorus, legislation against, in

England, 73 ; in New Zealand, 283.
— — in New Zealand, 22.

on apple in Minnesota, 371.

on apple and pear in Canada, 337.
— — on apple, pear, and quince in

Mexico, 375.
— apiovorus probably a strain of B. caroto-

vorus, 101.

— aroideae on arum in England, 372.
— atrosepticus on potato in Austria, 247

;

in Britain, 156 ; in Canada, 248, 249,

360, 374 ; in Denmark, 126, 370 ; in

France, 257 ; in Minnesota, 371 ; in

New Jersey, 285 ; in Sweden, 131
;

orders against, in Denmark, 126,

127 ; regarded as correct name for

blackleg organism, 82.

— carotovorus, biology of, 55.

on carrot in Barbados, 103.

on celery in New Jer.^ey, 101.

on onion in Texas, 405.
on turnip in Denmark, 370.

— coli in coco-nut bud rot in Fiji, 59.

on rhubarb in Britain, 157.

— flavocoriaceus in coco-nut bud rot in

Malaya, 172.

— gummis on citrus in Paraguay, 349.
— lathyri on peas, beans, and clover in

Britain, 372.
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[Bacillus lathyri] in water supplies in

Britain, 94.

on sweet pea in Denmark, 371.

on tomato in Britain, 156 ; in

Denmark, 370 ; in Holland, 361, 362.

— tnelanogtmis, see B. atrosepticus,

— phytophthorus, see B. atrosepticus.

— solanucearmn, new hosts of, 328, 379
on castor in U.S.A., 201.

— — on carrot in Dutch E. Indies, 328.

— — on Cosmos in U.S.A., 379.

on cotton seedlings in U.S.A., 201.

on dahlia in U.S.A., 379.
— —-on Datura stramonium in U.S.A.,

201.

on eggplant in Ceylon, 160.

on flax in Dutch E. Indies, 328.— — on fuchsia in U.S.A., 201.

— — on groundnut in Dutch E. Indies,

19, 327.
— — on par;;ley in Dutch E. Indies,

328.

on potato in Dutch E. Indies, 19
;

in India, 357.
— — Dn Ceara rubber in Java. 39.

— — on soy-bean in U.S.A., 379.
— — on sunflovei in Dutch E. Indies,

328; in U.S.A., 201.

on tobacco in Argentina, 319 ; in

Dutch E. Indies, 20, 275 ; in U.S.A..
321.

on tomato in Dutch E. Indies,

328; in Mexico, 375; in U.S.A. 201.

on vanilla in U.S.A., 201.

on various plants in the Philip-

pines, 418.
— solanisaprus, see B. atrosepticus.

— tracheipihilus on melon in France, 222.
• overwinters in. Diahrotica beetles.

117, 327.— vitivorus on vine in Italy, 154.

Bacterial disease of almond in Morocco,
35.

— — of clover (leaf curl) in Italy, 419.

of cotton bolls in W. Indies, 155.

— — of melon in France, 221.
— —• of olive in Morocco, 35.

of rubber in Fiji, 39 ; brown bast

believed to be a, 266.
— — of sisal in Kenya, 51.

of sugar-cane in Mauritius, 154.

, suspected, of tea in Ceylon, 160.

of wallflower in Morocco, 35.

Bacterial diseases of bananas, 223, 225.

of citrus in Kenya, 53.

— — of plants in the Philippines,

418.
• of tobacco in Rhodesia, 93 ; seed

treatment for, 94.

Bacterial rot of Brazil nuts in U.S.A.,

235.

of carrots in relation to sugar con-

tent, 97.

of maize in U.S.A., 170.

of onions in W. Indies, 155.

of stored potatoes in Austria, 248
;

in Britain, 156 ; in Canada, 249.
— spot of crepe rubber, 86.
'— wilt of beans in S. Africa, 3"6.

Bacterium angulatum on tobacco in S.

Africa, 376. ;See also Tobacco, angular
spot).

[Bacteriurn] briosii on tomato in Italy, 364.

— citrarefaciens on citrus in California,

379.
— citriputeale identical with Bact. citrate-

faciens, 379.
— Jlaccumfaciens on beans {Phaseolus),

411.
— glycineum on soy-bean in U.S.A., 147.— lacrymans on cucumber, overwinters
on seed, 327 ; seed treatment against,

327.
— phaseoli on beans in U.S.A., 151. 411.

var. sojense on soy-bean in U S.A.,
419.

—
• prodigiosum, a cause of rustiness in
rubber, 262.

— psfiudozoogloeae on tobacco in Dutch E.

Indies, 275.— puttemansi on conserved tomatoes in
Belgium, 409.— savastanoi carried by olive fly, 117.

on olive in Mexico, 375.
— sojae on soy-bean, seed transmission

of, 147.

— solanacearum, see Bacillus solanaccarum.
— tabacum, temperature relations of, 244,

245. (See also Tobacco wildfire).
— fumefaciens in Britain, 165, 387 ; in S.

Africa, 17, 284, 376.
— •— on beet in Denmark, 370.

on Bryophyllum in U.S.A.. 164.
— — on Chrysanthemum frutesctns in

Britain, 165.

on Ficus elastica in U.S.A., 54.

on pear in Mexico, 375.— — on willows in S. Africa, 17.

' Baioudh ' disease of date j)alm in

Morocco, 18.

Balaclyna vtlutina, hausttiria of, 318.

Balsam (Impatiens), Bacillus solanacearum

on, in U.S.A., 201.

Bamboo, legislation against Ustilago

shiraiana on, in U.S.A., 367.

'Ba.nmvA {Musa sapientum'), bacterial vascu-
lar diseases of, in Dutch E, Indies,

223, 225.

—, blood disease of, in Dutch E, Indies,

225.

— , bunchy top disease of, in Ceylon,
108.

— freckle in the Philippines, 3S7.

— , Gloeosporium musarum on, in Uganda,
5. 206.

—, Oedocpphalum spmulosum on, in Dutch
E. Indies, 224.

— , Panama disease of, in Jamaica. 204
;

in Porto Rico, 316 ; losses caused by,

in Panama, 30.

— , Phoma musae on, in the Philippines,

387.

— , Pseudolpidium musicolum on, in Dutch
E. Indies, 224.

— , Pseudomonas musae on, in Dutch E.

Indies, 224.

—, Pythium on roots of, in Hawaii, 205.

— , Rhizoctonia solani on roots of, in Porto

Rico, 274.
— wilt, see Panama disease.
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Barberry (Berberis), infection of, by
Puccinia graminis, 241.— Piiccinia graminis on, in Denmark,
370; in Southern U.S.A., 167, 208;
in Wales, 1.56.

Barleria lupuUna, Bacillus solanaceanim on,
in Dutch E. Indies, 328.

Barlev {Hordeum), Af^ergillus on stored,

in U.S.A., 26.

—, Claxiceps purpurea on, in Sweden, 418.

—, Erysiphe graminis on, in Denmark,
369 ; in Sweden, 418.

—, Fusarium on, in Denmark, 369.

— , Fusarium cuhnorum on, in France,
334.

—, Gibberella saubinetii on, in U.S.A., 168.

—, He'minthosporium on, in Canada, 337
;

in India, 161 ; in Minnesota, 372 ; in
U.S.A. 169.

— , — gramineum on, account of, 166,
286: in Britain, 156 : in Canada, 337

;

in Denmark, 136, 369 : in Germany,
204, 329 ; in India, 161 ; in Sweden,
418.

—, sativum on, breeding for resistance to,

in U S.A., 285.

—, — teres on, effects of, distinguished
from stripe disease, 287 ; occurrence
in Denmark. 369; in India, 161; in

Mesopotamia, 54.

— ,— turcicum on, in India, 161.

—, legislation asrainst importation of,

into U.S.A., 368.

— , Marssonia secalis on, in Denmark,
369.

—, Penicillium on stored, in U.S.A., 25,
26.

— , Pythium cle Bari/anum on, in Denmark,
369.

— , PUospora graminea on, see Helmintho-
sporium gramineum.
— , — teres on, see Helminthosporium teres.

— , Ehizopus on stored, in U.S.A., 25, 26.—
. Rhynchosporium secalis on, in California,
378 ; in Wisconsin, 128.

— , stripe disease of, see Helminthosporium
gramineum.
— , Puccinia glumarum on, in Sweden,

418.
—, — graminis on, in Canada, 336 ; in
Sweden, 417.

— , Ustilago hordei on, in Denmark, 136,
369 ; in Mesopotamia, 54 ; in Morocco,
34.

—, — — nuda on, in Denmark, 136,

369; in Mesopotamia, 54 ; in Mexico,
375 ; in Minnesota, 372 ^ in Morocco,
34.

— yellow tip disease, experiments in
Sweden, 210.

Barosma, physiological disease of, in S.

Africa, 376.

Bean, Ascochyta bolishauseri on, see Stago-

nosporopsis hortensis.

— , Bacillus lathyri on broad, in Britain,
372.

—, bacterial wilt of, in S. Africa, 376.
—, Bacterium flaccum/aciens on, in U.S.A.,

ill.

— , — phaseoli on, differences from B.

O

Jlaccumfaciens, 411 ; occun-ence in
Canada. 374 ; in the Philippines, 418;
pathology of, 151.

[Bean] blight, see Bacterium phaseoli.

—, Botrytis cinerea on, immunity of
leaves to, 238, 239; occurrence in
Germany, 8.

— , CoUetotrichum lindemuthianum on, ac-
count of anthracnose caused by, 364

;

inheritance of resistance to, 365 ; in
Minnesota, 372.

—, Cladosporium 2nsi on, in Spain, 354.
—, Fusarium mariii phaseoli on, inheri-

tance of resistance to, 365.
—

, genetics of disease resistance in,

365.
— mosaic, inheritance of resistance to,

365 ; histology of, 392 ; occurrence in
Canada, 374

;
probable identity witli

clover mosaic in Arkansas, 13.

—, Fseudomonas phaseoli on, see Bacterium
phaseoli.

— , Rhizoctonia dimorpha on, in Porto
Rico, 274.

— , — macrosclerctia on, in Porto Rico,
274.

—, — microsclerotia on, description of
disease caused by, 283 ; in Porto Rico,
274.

— , — solani on, in Porto Rico, 274 ; in
U S.A., 202.

— , Sclerotinia libertiana on, infection by,
116.

— , Stagonospora hortensis on, see Stagoiio-

sporopsis hortensis.

— , Stagonosporopsis boltshaustri on, see
S. hortensis.

— , — hortensis on. description of, and
resistance to disease caused by, in
Czecho-Slovakia, 152.

— , undetermined disease of, in Morocco,
35.

—, Uromyces appendiculatus on, resistance
to, in California, 377 ; occurrence in
Morocco, 34 ; in Uganda, 207.

— , — fabae on, nutritional relations of,

118; occurrence in Morocco, 34.

Beauveria soil saprophytes can attack
insects, 117.

Beech (Fagus srjlvatica), Cortinarius caeru-

lescens in mycorrhiza of, 396.— , Polyportis pulcherrimus on evergreen,
in Tasmania, 279.

Beet {Beta vulgaris), Bacillus solanacearum
on, in Dutcli E. Indies, 328.— Bacterium tumefaciens on, in Denmark,
370.

— , bright speck disease of, in Denmark,
421.

— curly leaf, incubation period of, 229.
—, Erysiphe polygoni reported on, in

Caucasus, 361.
—, Hypochnus violaceus on, in Denmark,

370.

— , Microsphaera betae'on, 361.
— , mosaic in Denmark, 370 ; in Colo-

rado, on sugar, 230.

— , Oidium on, in France, 361.
— , Peronospora schachtii on, in Denmark

370.

2
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[Beet], Phoma belae on, in Denmark, 370
;

in Sweden, 418.

— , Pythhan on, in Sweden, 418.

— , Rhizoctonia on sugar, in Mexico,
375.

— , Uromijces hetae on, in Denmai k, 370.

Begonia, Erj-siphaceae on, in Mexico,
375.

Berberis, see Barberry.
Bertholletia, see Brazil nut.

Beta rulgaris, see Beet and Mangold.
Betula, see Birch.

Birch {Betula), fungi in mycorj'hiza of, in

Italy, 304, 306.

—, Cortinarius in mycorrhiza of, 396.

Blackberry (Rubus), Leptosphaeria cvniolvj-

rium {Coniothyrium J'nckeli) on, in New
Zealand, 297.

Black spot of frozen meat, 59.

Boehmeria nivta, Colleiolrichum boehmtriae

on, in Japan, 415.

Boletus, association of species of, W'ith

conifers, 233.
— species of, in mycf>rrhiza of beech,

birch, chestnut, hazel, and oak, in

Italy, 304, 305, 306.

—, synthesis of conifer mj'corrliiza witli

pure cultures of, 442, 443.

Borassus JlahelUfer, see Palmyra palm.
Bornetina vltis, association of, with Dac'u-

lopius vitis on vine roots, 117.

Boiryodlplodia on cotton in Uganda, 207.
— theobromae, action of formalin on

spores of, 330.
— — on cacao in Uganda, 206 ; in

W. Indies. 1-55.

on coco-nut in Indo-China, 159.
— — on cotton in W. Africa, 216.
— — (?) on Crotalaria juncea in Tonkin,

294.

on Hetea rubber in Ceylon, 135
;

in Indo-China, 158 ; in Uganda, 6,

206.

Botryosporiuni diffusum on I'ruit in Bel-
gium, 62.

Botnjtis on elms in Holland, 277.—-on flax in Ireland, 176.

— on onions in U.S.A., 407.
— on peony, distinguished from Phyio-

phthoru, 3-5.

— on vine in Mexico, 37-5.— alii on onions in S. Africa, 284.— cinerea, action of alkaloids on, 6.

, action of phenol on, 114.

, carbon nutrition of, 36.

, causation of disease by, 7, 8.

causes ' maladie de la toile ', 7.

in leather industry, 43.
in water supplies, 94.

•
, influence of exo-^mosis of nutrient

substances from leaves on germination
and infection by, 238.

, influence of hydrogen-ion concen-
tration on germination of, 398.— — , leaf scorch of gooseberries asso-
ciated with, 430.
— — , leaf scorch of fruit trees associated

with, 431.
— — on Atropa belladonna, 6.

on Lean, 8, 238, 239.

[Botrytis cinerea'], on Ctrejis, Gloxinia, and
Tradescantia, 238. 239,

on cinchona, 6.

on piimula in Germany, 7.

— — on soy-bean in Germany, 8.

on strawberries in California, 347.
— — on tobacco, 6 ; in Geimany. 7.

, sulphur metabolism of, 398.— necana, control of BracJiartotia catoxaniha
by, in Malaya, 332.— tenella stated to be identical with
Isaria derisa, 355.

Boydia itisculpta on holly in Britain, 92.

Brachartona catoxantha contr^illed by Bo-
trytis necans in Malaya, 332.

Bruchylaena hiiichinsi, Sderotinia on seed-
lings of, in Kenya, -"2.

Brachypodium sylvaticum, Claiiceps on, 79.

Brassica campestris, see Turnip.
—

- — var. sarson, see Mustard.— okrucea, see Cabbage.
Brazil nut {Bertholletia), Actinomyces br(t»i-

liensis on, 235.

, AspergillusJlauis and A. iamari on,
235.

— — , bacterial decay of, 235.
— —, Cephalosporium berlholkiianum on,

235.

, Fusarium on, 235.— —, Myxof^poriuin on, 236.

, PellioneUa macrosp'/ra on, 235.

, Phomopsis hertkulletianum on, 235.

Bremia tactucae, specialization of parasi-
tism in, 80.

Brinjal, see Eggplant.
I^rome gr.'iss, Ustilago bromitora on, in
Denmark, 370.

Bromus inermis, Claviceps on, 109.

, Rhynchofipijriiim secalis on, in Wis-
consin, 128.— secalinus, Gihberella saubineiii on, in
U.S.A., 168.

Broomella parasitic on scale insects, 354.

Brown bast of Heiea rublx-r, effect of
thinning on, 85 ; occurrence in Cey-
lon, 162 ; in Uganda, 206; studies on,

137, 140, 142, 144, 145, 263.

Bryophyllum, Stilbella Jlavida on, in Porto
Rico, 292.

— calycinum, crown gall on, 164.

BruncJiorstia destruens on pines in Ger-
many, 332.— pini, see B. destruens.

Brunella, Diaporthe desmasieri on, 275.
Brunissure of the vine, 72.

Brusone of rice, disease resembling, in
Indo-China, 157 ; studies on, in Italy,

343.

Bulrush millet, see Pennisetum typlwi-

deum.

Cabbage [^Brassica oleracea), brown bac-
teriosis of, in Sweden, 418.

—, flagellosis of, 311.

— , Fusarium conglutinans on, 152.

—, Mycosphaerella brassicicola on, in Den-
mark, 370.

— , Plasmodinphora brassicae on, in Bul-
garia, 410 ; in Ireland 236 ; in Sweden,
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418 ; treatment by carbolineiim, 146
;

by uspulun, 239.

[Cabbage], Fseudomonas campestris on, in

Denmark, 370; in Minnesota, 371 ; in

the Philippines, 418.

—, Rhizodonia on, in New Jersey, 285.

Cuc&o {Theohroma), Botryodiplodia theobromae

on, in Uganda, 206 ; in W. Indies,

155.

— , Capnodium brasiliense on, in Uganda,
206.

—, CephcUeuros tnycoidea on, in Uganda,
206.

—, Colletoirichum on, in Uganda, 3, 5,

205.

—, — incarnatum and C. theobromicola,

conidial stages of Glomerella cingidaia

on, 5, 205, 206.

—, Diplodia theobromae on, see Botrijo-

diplodia.

—, Glomerella cingulata on, in Uganda, 5.

—, legislation against importation of, in

Ceylon, 279.

—, Marasmius pierniciosus on, resistance of,

varieties to, 2.

— , Megalonedria pseiidoirichia on, in

Uganda, 206.

—, Nedria Jlavo-lanata on, in Uganda,
206.

— , Phyllostida on, in Uganda, 206.

— , Phytophthora faberi on, in Surinam.
2 ; in Uganda, 206 ; in W. Indies,

155.

—, RoselUnia on, in W. Indies, 155.

—, — bunodes on, in W. Indies, 95.

—, undetermined disease of, in Dutch
E. Indies, 19.

Cacti, diseases of, 345.

Cafifaro paste and powder as fungicides,

66, 67, 228.

Calamondin, see Citrus.

Calcium, role of, in higher plants, 242,
243.

Calonedria parasitic on scale insects,

354.

Calluna, mycorrhiza of, 122, 129.

Camellia, Pesialozzia guepini on, 413.

Camellia theae, see Tea.

Camphor {Cinnamomum camphora), Glome-
rella cinnamomi {Guignardia cinnamomi)
on, in Japan, 414.

— , RoselUnia bunodes on Borneo {Bryo-
balanops), 95.

Canavalia ensiformis, Sderotium rolfsii on,
in Surinam, 17.

Cantaloupe [Cucumis melo), Sderotium
rolfsii on, in U.S.A., 412.

Capnodium on citrus in S. Africa, 58.
— brasiliense on cacao and coffee in
Uganda, 4, 206.— citricola on lemon in New Zealand,
291.
— salicinum on vine in S. Paulo, 49.

Capsella, Cystopus candidus on, not special-

ized, 79.

Capsicum, see Chilli.

Carex, specialization of rusts of, 451.
Carbolineum as a soil fungicide, 146

;

against rubber canker, 19,

Carica papaya, see Papaw.

Carissa grandijlora, Rhisodonia microsde-

Totia on, in Porto Rico, 274.

Carnation (Dianthns), Fusarinin on, in

Uganda, 3.

— , — dianthi on, in Denmark. 371.

— , Uromyces caryophyUinus on, in Britain,

372.

Carrot {Daucus carota), BaciUit^ carotovorttfi

on, in Barbados, 103
;
parasitism of,

55.

— , — solanacearum on, in Dutch E.

Indies, 328.

—, Phomopsis daucicola on, in Hungary,
275.

— , Rhizodonia microsdeiotia on, in Porto
Rico, 274.

— , storage rot of, in relation to sugar
content, 97.

Cassava {Manihot), Cercospora henningsii

on, in Uganda, 207.
—

•, Gloeospurium on, in Barbados, 102.

Castanea, see Chestnut.
Castor {Ricinns (.ommunis'), Bacillus solana-

cearum on, in U.S.A., 201.

— , Melampsorella ricini on, in Ceylon,
164.

Casuarina equiseti/olia, disease of, in
Mauritius, 154.

— , wet root rot of, in Uganda, 3.

Catenularia on sugar-cane in Louisiana,
42.

Ceara rubber, see Rubber.
Celasirus scandens, Cortinarius ruhipes in

mycorrhiza of, 396.

Celery (Apium graveolens), Bacillus apio-

vorus probably same as B. carotovuriis

on, 101.
•— , — carotovorus on, in New Jersey,

101.

— , Fusarium causing yellows of, in

Michigan, 101.

— , mosaic of, in New Jersey, 440.

— , Fseudomonas apii on, in U.S.A., 201.

—, Rhisoctonia solani on, in Porto Rico,

274.

— , Septoria apii on, in Uganda, 3; rela-

tions to host of, 8 ; various forms of,

and resistance to, 326.

Cenangium abietis on pines in Germany,
332.

Cephalanthus occidentalis, mosaic-like di-

sease of, in U.S.A., 74.

Cephaleuros on tea in Ceylon, 162.
— mycoidea on avocado pear, cacao, guava,

rubber, and tea in Uganda, 206.

on tea in Ceylon, 92.— parasitica on tea in Ceylon, 92.

— virescens on rubber in Indo-China,
158.

on tea in Dutch E. Indies, 20.

Cephalosporium on coffee in Porto Rico,
316.

— acremonium on elms in Holland, 277.
— bertholletianum on Brazil nuts, 235.
— lecanii on scale insects in W. Indies,

155.

— sacchari on maize in U.S.A., 56.

on sugar-cane in Barbados, 102.
— stage of Ftisarium on Crotalaria in

Tonkin, 294.
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Cephahthecium, relation to Glenoipora, 197.

— roseutn in leather industsy, 43.

on apples in U.S.A., 25.

— — on fruit in Belgium. 62.

Ceratostomeila, staining of sap wood bv,

151.

Cerbera odollatn, protozoa in latex of, 450.

Cereus, infection of petals of, by ^otrytis

citierea, 239.

Cercospora on avocado pear in Florida,

433.
— on eofifee in Porto Rico, 316.
— on rice in Indo-China, 157.
— on Voatidezia suhterranea in Usanda.

207.
— averrhoi on Averrhoa caramhola in the

Philippines, 348.
— boUeayia on Ficus carica in Spain. 354.
— cearae on Manihot glasiovii in Uganda.

207.
— coffeicola on coffee in Kenya, 52 ; in

the Philippines, 346 : in Uganda, 205.
— henningsii on cassava in Uganda, 207.
— kopkei on sugar-cane in Dutch E.

Indies, 20.

— latensf.europaea onPsoralea bituminosa in
Spain, 354.— melongenae on eggplant in the Philip-
pines. 410.

— minima, difference from C. piricola, 415.
— personata on yroundnnt in Mesopo-

tamia, -54 ; in Uganda, 207.— piricola on pear and Pyiiis sine?!ots in
Japan, 415.
— raciborskii on tobacco in Uganda, 207.
— vaginae on sugar-cane in Barbados, 41,

102.

— riticola on vine in Mesopotamia, 54.

CercosporeUa on apple in Mexico, 375.— on rice in Indo-China, 157.— gossypii on cotton in Uganda, 207.— theae on acacia, eucalyptus, and tea in
Ceylon, 331.

Cerebella, species of, in India, 162.
Cett'hospora, relation to PesizeUa lyOiri of,

110.

Chaenomelas japonica, Sclerotinia cinerea on,
in California, 378.

Chaeiodadium jonesi on fruit in Belgium

.

62.

Chalara, endoconidia of, 199.

Chamaeajparis obiusa, Fusarium on, in
Canada, 375.

Cheiranthus cheiri, see Wallflower.
Chenopodium ambrosioides, Bacillus solana-

cearum on, in Dutch E. Indies. 328.
Cherrj' {Primus cerasus\ Diaporthe pemi-

ciosa on, in Belgium, 63.
—

,
gummosis of. in U.S.A., 296, 379.— leaf spot in New Jersey, 285.—, ' Lohkrankheit ' of, in Denmark.

371.
—

. Monilia on, control in Norway, 390.
— ,
—cinerea on, specialization of, 316.— , Ploicrighiia morbosa on, legislation

against, in Britain. 73.—
. Pseudomonas cerasus on. in California,
379.

Cheshunt compound as a soil fungicide,
373.

Chestnut (Castanea), Boletus svbiomentosus
and Lactarius volemus in mycorrhiza of,

in Italy, 306.

—, Endoihia parasitica on, disseminated
by birds, 116; legislation against in
Britain, 73; in France, 280; losses

caused by, 30.

— , gummosis of, in France, 409.
—, Hainesia lythri on, in U.S.A., 110.—, Schisophyllum coynmune on, in Indo-

China, 41.

Chick-pea (Cicer ariefinum), Ascochyta pisi

often confused with PkyUostida rabtaei

on, 353.

—, PhyUostida rabiaei on, in Spain, 353.
Chilli (Capsicuni" , Choaticphora cticurbifarum

on, in India, 196.

—
,
powdery mildew of, in Mexico, 375.— , Pythium de Baryanum on. in U.S.A

,

101.

— . Rhi2ocfonia pallida on, in Porto Rico,
274.

— , Sclerotium rolfsii on, in U.S.A., 412.— susceptible to cucumber mosaic, 122.

—, Vermicularia capsici on. in India, 195.

Chionachne, quarantine against, onaccount
of Sclerospora in U.S.A., 367.

Chlamydozoon-like bodies in tobacco
mosaic, 394, 396.

CMorocodon whitei, protozoa in latex of,

450.

Choaneplwra cnicurlitarum on chilli in

India, 196.

Chcndriom in relation to parasitic in-
fection, 72.

Owysanihemum fruiescens, crown gall on,

in Britain, 165.

ClirysophijUum, protozoa in latex of, 450.

Ckrysnphhjctis endobiotica^ see Synchyirium
endobioticum.

Cicada, Massospora cicadina on, 65.

Cicer arietinum, see Chick-pea.
Cicinnohella parodiellicola on Perisporina

ii-uncata, 318.

CincJiona. Botrytis cinerea on, 6.

— , canker, root disease, and stem rust

of, in Dutch E. Indies, 19.

—, Cortiaum salmonicolor on. in Dutch E.
Indies, 19.

—, Guignardia on, in Indo-China, 160.

— , Moniliopsis adeiholdi on, in Dutch E.

Indies, 19.

Cinnamomum camphora, see Camphor.
Ciyitraclia montagnei, cytology of, 451.

Circinella simplex in leather industry, 43.

Citromyces included in Penicilliiim, 44.

CitruUus vulgaris, see Watermelon.
Citrus, see also Grapefruit, Lemon, Lime,
and Orange.

— , Alternaria on, in S. Africa, 58.

— , Aspergillus on, in S. Africa, 58.

—, bacteria in foot rot of, in Kenya, 53.

—, bacterial leaf spots of, in Kenya, 53.

—, Bacteriurn citrarejaciens {Bad. citripu-

ieale) on, in California, 379.
— canker, see Pseudomonas citri.

— , Capnodium on, in S, Africa, 58.

— chlorosis in relation to soil, 216.

— , Cladosporium citri on, in Paraguay,
349.
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[Citrus], Colletotrichwn on, in Uganda, 6.

—, — gloeosporhjides on, distribution of,

215 ; in S. Africa, 58 ; in Uganda, 206.

—, die back of, in Mesopotamia, 54 ; iu

W. Indies, 155.

—, Epicoccum on, in S. Africa, 58.

—, Fusarium limonis in relation to foot

rot of, in Kenya, 53.

—
,
gummosis of, in Mesopotamia, 54;

in Paraguay, 349.

—, Helminthosporium on, in S. Africa, 58.

—, Hornwdendron on, in S. Africa, 58.

—, Isaria on, in S. Africa, 58.

—, Meliola camelliae on, in Japan, 428
;

in Mexico, 375.

—, m.ottling of leaves of, in S. Africa,

376.

— , Mucor on, in S. Africa, 58.

—, Penicillium digita-'um, P. italicum, and
P. spp. on, in S. Africa, 58.

—, Phoma on, in Mesopotamia, 54 ; in

S. Africa, 58.

—, Phomopsis citri on, control in Florida,

382 ; temperature relations of, 312,

313.

—, Pseudomonas citri on, in Australia,

367 ; in Hawaii, 215; in Japan, 427 ; in

Mesopotamia, 54 ; in the Philippines,

12,213, 418 ; in S. Africa. 375
;
quaran-

tine against, in U.S.A., 367 ; relation

of stomatal characters to resistance to,

12 ; resistance and susceptibility of

varieties to, 12, 13, 214, 215.

—, Bhisodonia solani on, in Porto Rico,
274.

— , Rosellinia and other root diseases of,

in W. Indies, 155.

—, rotting of fruits of, in S. Africa, 58.

—, seedling diseases of, in W. Indies.

155.

— , Vermicularia capsici infects, in India,
196.

Citrus aurantium, see Orange.— decumana, see Grapefruit.— deliciosa, Cyiosporina citriperda on, in
Italy, 426.

— limonum, see Lemon.
— medica, see Lime.
Cladochytrium maijdis on maize in Japan,

415.

Cladosporium injurious to paint in U.S.A.,
276.

— in relation to Piricularia oryzae, 344.— on sorghum in Ceylon, 160.

— on sugar-cane in Louisiana, 42.
•— citri on avocado pear in Florida, 432.

on citrus in Paraguay, 349.

on lemon in New Zealand, 213,
290.

— compactum on orange in Spain, 354.— cticujnerinum in water supplies, 94.

on cucumber in Denmark, 370.—fulrum in water supplies, 94.

on tomato in Holland, 362, 363.— Jierbarum causes black spot of frozen
meat, 60.

in water supplies, 94.

on fruit in Belgium, 63.

on wheat in France, 334.— pisi on beans in Spain, 354.

Cladothrixin diseases of man and animals,
70.

Clasterosporium carpopkihan on almond in
Spain, 354.

on apricot in France, 180.
Claviceps, infection experiments with,

109.

— purpurea, alkaloids of, 423, 424.
, cultures of, 422.

, germination of sclerotia of, 422.

on Ampelodesmos tenax, Fes'.uca,

Ldiuni, and oats in Algeria, 423.
on barley in Sweden, 418.
on Gramineae in Mexico, 375.

on r^-e, losses caused by, 1 70.

Cleistothecopsis, relation of Colletotrichum

circinans to, 278.

Clover {Trifolium), Bacillus laihyri on, in
Britain, 372.

—
, bacterial leaf curl of, in Italy, 419.—
, Enjsiphe pohjgoni on, in Wales, -122.

— , Gloeosporlum cauUvorum, on, in Mo-
rocco, 35 ; in Wales, 422.
— , mosaic of, in Canada, 374, 392, 394

;

in U.S.A., 13.

— , Mycosphaerella carintkiaca on, in Wales,
422.

—
. Polyihrincium trifolii on, in Spain,
354.

— , Pseudopesisa trifolii on, in Wales, 422.—
, Sderoiinia trijhliorum on, in Denmark,
370.

— , Sphaerulitia trifolii on, in Wales, 422.—
, Uromyces trifolii on, specialization of,

79.

Coca, see Eryihroxylon coca.

Coco-nut {Cocos nucifera , Bacillus coli on,
in Fiji, 59.

— , Bacillus f?) flavocoriaceus on, in Ma-
laya, 172."

— , bud rot of, in Dutch E. Indies, 19
;

in Kenya. 50 ; in Fiji, 59, 365 ; in
Jamaica, 205 ; in Malaya, 172 ; in
Surinam, 1.

— , control of Brachartona on, by Botrytis

necans, 332.
— . Diplodia on, in Ceylon, 163.
—

, — theobrontae on, in Indo-Chin.i,
159.

—, Gloeosporium on, in Indo-China, 159.
— , legislation against diseases of, in

Ceylon, 280.
—, Mucor causes bud rot of, in Malaya,

173.

— , Neciria on, in Indo-China, 160.
— , nut-fall and leaf break of, in Cevlon,

160, 163.

— , Pestahzzia on roots of, in Ceylon, 163.
— ,
— palmarum on, in Dutch E. Indiea,

19 ; in Indo-China, 159 ; stated to bo
a form of P. guepini, 413.
—, Phytophthora on, in Ceylon, 163, 280

;

in Porto Rico, 316.

— ,
—faberi infects; in Surinam, 2 ; does

not infect, in Jamaica, 171.

—,
— pahnivora on, in Jamaica, 171.— , Pythium on roots of, in Jamaica, 205.—, Rhizoctonia on roots of, in Jamaica,

205.

—, Sarcirvymyces on, in Malaya, 172.
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[Coco-nut], tai>ering disease of, in Ceylon,

163.

— , Thidavia causes bud rot of, in Malaya,

173.

—, Thielaviopsis ethacetic'us {T. paradoxa) on,

in Ceylon, 280 ; in Indo-China, 159.

— , undetermined disease of, in Fiji, 13.

Codiaeum, Colletotrichum on, in Uganda, 5.

Coelomyces stegomyiae parasitic on mosquito
lai-\'ae, 70.

Coffee {Coffea), Anthina on, in Surinam,
15.

—. Cajmodium brasiliense on, in Uganda,
4, 206.

— , Cephalosporium on, in Porto Kico. 316.

—, Cercospora on, in Porto Rico, 316.

—, — coffeicola on, in Kenya. 52 ; in the
Philippines. 346 ; in Uganda, 205.

—, Colletotrichum on, in Uganda. 2, 3, 4.

5, 205.

—, — coffeae on, see C. coffeanam.

—, — coffieaiium on, in Kenya, 52 ; in

Uganda, 2. 3, 4, 5, 205.

—, — incarnatum on, see C. coffeanuni.

— , Coniothecimn stage of Phoiita on, in

Uganda, 4.

—-. Corticiuin salmonicolor on, in Dutch E.
Indies, 19.

—, die back of, in Kenya. 52 ; in Uganda,
4.

— , I>ij)lodia on, in Kenya, 52.

—, Pontes lamaoensis {Hymenochaete noxia)

on, in Uganda, 205.

— , Fusarium on, in Uganda, 2, 4.

— ) — coffeicola on, in Uganda, 4, 205.
— . Glomtrella cingidata on, in Uganda, 5,

205.

— , Hemileia vastatrix on, in Dutch E.
Indies, 19 ; in Kenya, 51 ; in Uganda,
205.

— , Hymenochaete noxia, see Fomes lamao-
ensis,

— , insects in relation to diseases of.

2,6.
—, Pelliadaria on, in Porto Rico, 316.
— , Periconia byssoides on, in Uganda, 4,

205.

— , Phoma on, in Kenva, 52 ; in Uganda,
2, 4, 205.

—, Pliomopsis on, in Kenya, 52; in
Uganda, 20.5.

—. Polyparus coffeae on, in Uganda, 206.
— , Botellinia on, in Porto Rico, 316.
—, — hunodes on, in S. India. 95.

— , root diseases of, in Porto Rico, 316.
—, Sclerotium coffeicolum on, in Surinam,

16, 17.

—, Septoria coffeae on, in Uganda, 205.
— , — (?) maculosa on, in Kenya, 52.
— , Sphaerostilhc repens (?) on, in Uganda,

205.

— , spraying against leaf disease of, in
Kenya, 51.

— , Sfilbella Jlavida on. in Porto Rico, 291.
— , Tuhmxularia on, in Uganda, 4.

Coix. quarantine against, on account of
Sclerospora, in U.S.A., 367.

Colletotrichum on citrus, guava, mango,
and pomegranate in Uganda, 6.— on rubber in Indo-China, 158.

\_Collctotriclntm'] on tomato in Britain, 150.

— , species of. in Uganda, 3, 205.— agaves on sisal in Kenya, 51 ; in Indo-
China and French Sudan, 1 ; on species
of Agave in France, 1.

— hoehmeriae on Boehmeria nivea in Japan,
415.

— camelliae on tea in Uganda, 5, 205,
206.

-— caricae on papaw in Ceylon, 163.— circinans on leek, onion, shallot, and
apple in U.S.A., 278.

on onion in U.S.A., 407.
, relation to Vermicidaria and Cleisto-

fhecopsis, 278.
— coffeae, see C. coffeanum.
— coffeanum on coffee in Kenya, 52 ; in
Uganda, 3, 4, 5, 205.— falcatutn on sugar-cane in Bai'bados,
41, 102; in Louisiana, 41, 42; in S.
Africa, 272 ; in W. Indies, 155.—fructus on apples in U.S.A., 278.— gloeosporioides on avocado pear in
Florida, 432.

on citrus in S. Africa. 58 ; in
Uganda, 206.

, variation and mutation in, 21.5.— gossyjJii in cotton on Uganda, 5, 206..

, relation of hydrogen-ion concen-
tration to germination of, 398, 399.— in(;afnatum, see 0. coffeanum.— kaki on persimmon in Italy, 388.— lagenarium on cucumber, seed treat-
ment against, 327.

— lindemuthianum, biology of, 365, 372.

, genetics of, 365.— lineola on Sudan grass in Barbados,
102.

— linicolum on flax in Ireland, 173.— oligochaetum on cucumber in Britain,
372.

— phomoides on tomato in Britain, 150.— pisi on pea in U.S.A., 282.
— theobromicolum on cacao in Uganda, 5,

206.

Commelina nudijlora, Kordyana commelinae
on, in Ceylon, 163.

Conifers, association of Boleti with, 233.
— , mycorrhiza of, 396.
Coniotheciuyn stage of Phoma on coffee in
Uganda, 4, 6.— chromatosporum on apple in S. Africa,
284.

Coniothijrium on rubber in Uganda, 206.—fuckeli on blackberiy in New Zealand,
297.

Corallomyces elegans parasitic on scale in-

sects, 354, 355.

Corchorus, see Jute.
' < 'orcova ' disease of tobacco in Argen-

tina, 319.

Coreopsis speciosus, Bacillus solanacearum on,

in Dutch E. Indies, 328.
Corn, see Maize.
Cornus, Hainesia lythri on, in America,

110.

Coyiicium stage of Rhizoctonia microscterotia

in Porto Rico, 273.— salmonicolor on cinchona and coffee in

Dutch E. Indies, 19.
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[Corliciurn sabnonlcolor'], on rubber in

Ceylon, 135 ; in Dutch E. Indies, 19,

86 ; in Indo-China, 158 ; in Malaya,
331.— theae on Erythroxylon coca in Ceylon,

331.— vagum on potato, see Rhisoctonia soUani.

, temperature relations of, 261.

Cortinarius in mycorrhiza oi Abies balsamea

and Picea rubra in U.S.A., 396.

— caeridescens in mvcorrhiza of beech.

396.— callistetis in mj'corrhiza of pine, 396.

— coVinitut: in mycorrhiza of aspen in

Italy, 306.—fulmineus in mycorrhiza of oak, 396.
— proteuK in mycorrhiza of beech in

Italy, 304.

in mycorrhiza of Corylus avellana

in Italy, 306.— rubipes in mycorrhiza of red oak,

sugar maple, and Celaslrus scandens,

396.

Corylus avellana, fungi in mycorrhiza of,

in Italy, .304, 306.

Coryneum beijerinckii on apricot in France,
180 ; in Mexico, 375.

— longistipitatvm on fruit in Belgium,
62.

Cosmos bipinnalus, Bacillus solunacearuiH on,

in U.S.A., 379.

Critton{Goss>jpium), Alternaria on, in Meso-
potamia. 54.

— , Asi)ergillns on, in Mesopotamia, 54.

— , bacterial boll disease of, in W. Indies,

155.

—, Bacterium malvaceanim on, see Pseuclo-

monas malvacearum.

— , Bacillus solanacearmn on. in U.S.A.,

201.

—, Bofryodipiodia on, in Uganda, 207.

—, — titeobroii, at on, in Dahomey, 216.

—, Cercosporella gossypii on. in Uganda,
207.
— . Cdletotrichum gossypii ou, in Uganda,

3, 5, 206.

—, Fusarium wilt of, in India, 292.

—, Glomerella gossypii on, in Indo-China,
160 ; in Uganda 5, 206.

—, internal boll disease of, in W. Indies,

155.

—, Macrosporium on, in Uganda, 207.

—, Mycosphaerella gossypiella on, in Indo-
China, 160.

— , Ovulariopsis gossypii on. in W. Indies,

155.

— , Photiia on, in U.S.A., 59.
—

-, Phyfophthora ou, in W. Indies, 155.

—, Pseudomonas malvacearum on, control

in U.S.A., 383; occuirence in the

Philippines, 418 ; in W. Indies, 155.

—, Ramularia areola on, in Indo-China,
160 ; in Uganda 3, 207.

—, Rhizopus on, in Mesopotamia, 54.

— , shedding of bolls of, 383.

— , sore shin of, in Mesopotamia, 54.

— , Uredo gossypii on, in Uganda, 207.
— wilt in India, 292.

Cowpea {Vigna), Aecidium vignae on, in

Uganda, 207.

[Cowpea], Ascocltyta phaseolcrum on, in

Uganda, 207.

— , Colletotricbum lindetnuthianum can in-

fect, 364.

—, curl disease of, in Dutch E. Indies,

19.

—, Rhisoclonia dimorpha and R. micro-

sclerotia on, in Porto Rico, 274.

—, Uromyces appendicidatus on, in Uganda,
207.

— , Vermicularia capsici can infect in

India, 196.

Crataegus, Bacillus amylovonis on, in New
Zealand, 22,

Cronartium asclepiadeum, heteroecism of,

79,

— nTiJcota, legislation against, in Canada,
240 ; in U.S.A. 367.— — on currants in Canada, 374.

— — on pines in British Columbia,
455.

Croialaria juncea, Bofryodipiodia theobromae,

(?) Cucurbitaria. Melanospora, and Neo-

cosmospora rasin/ecta on, in Tonkin,
294.

, Fusarimyi wilt of, in Tonkin, 294.

Crown gall on apple in Britain, 387 ; in

S. Africa, 17, 284.

on beet in Denmark, S70.

on Bryopliylhmi in U.S.A., 164.
— — on Clmjsitnthemum frutescens in Bri-

tain. 165.
•— — on Fleets elasiica in U.S.A., 54.

on fruit trees in S. Africa, 17,

376.

on pear in Mexico, 375.

on willows in S. Africa, 17.

of lucerne, see Urophlyctis al/al/ae.

Cryptococcus causes epizootic lymphan-
gitis, 70.

Cnjptostegia grandijlora, protozoa in latex

of, 450.

Cucumber (Cucumis sativus^, Bacillus tra-

chciphilus wilt of, carried over winter
by Diabrotica beetles, 327.

—, Bacterium lacrymans overwinters on
seed of, in U.S.A., 327 ; treated by dis-

infecting seed of, in U.S.A., 327.

— , Cladosporium on, in Britain, 372.

— , — aicumerinum on, in Denmark,
370.

—, Colletotrichum lagenarium treated by
disinfecting seed of, in U.S.A., 327.

— , — oligochaetum on, in Britain, 372.

— , Erysiphe cichoracearum on, in Den-
mark, 370.

— , Macrosporium vielophthorum, see Clado-

sporium cucumtrinutn.

— mosaic, hosts of, in U.S.A., 122 ; in

Britain, 372 ; overwinters on wild
plants in U.S.A., 122, 327 ; transmit-

ted by seed of wild cucumber, 122.

— , Mycosphaerella citridlina on, in relation

to tomato canker in Britain, 149 ; in
Germany, 47.

Cucurbitaria (? on Cro'ala^ia juncea in

Tonkin, 294.

Cudrarua javanensis, protozoa, in latex of,

450.

Cupt'essus, Pliomi oU; in Denmark, 371,
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Currants {Ribes), Cronartium ribicola on,

in Canada, 374.

—, Dothiorella vinosa on, in Belgium, 63,

— , legislation against importation of,

in Canada, 240 ; in U.S.A., 367.

— , Puccinia ribis on, in Sweden, 418.

— , resistance to Sphaerotheca mors-uvae of

varieties of, in Britain, 31.

Cuscuta, see Dodder.
Cyaihus on vine in Mexico, 416.

Cydoconium oleaginum on olive in Spain,

354.

Cydonia vulgaris, see Quince.
Cylindrosporium on apple in Mexico, 375.

CyJiodon dactylon, Ustilago cynodo)itis on, in

Morocco, 34.

Cijnometra cauliJJora, Phytophthora resem-
bling P. meadii on, in Ceylon, 160.

Cystopus ca^ididus, specialization of, 79.

Cytorycies variolae, bodies resembling,
found in maize mosaic. 195.

Cytospora on Hevea rubber in Indo-
China, 159.— chrysosperma on poplar in S. Africa,

376.— leucosfoma on apple in U.S.A., 181.
— petsonata on fruit in Belgium. 62.

Cyiosporella fructoriim on fruit in Belgium,
62.

Cytosporina citriperda on mandarin oranges
in Italy, 426.

Bactylis glomeraia, Aplanobader rathayi on,
in Denmaik, 370.

, Epichhe iyphina on, in Denmark,
370.

— —, Puccinia glumarMit on, in Wales.
422.

— —, Rhynchosporiuni secalis on, in

U.S.A., 128.

, Se2)toria culmifida on, in Wales,
422.

Dadaps, Poria hypobrunnea on, in Cejlon,
163.

Dahlia, Rhizoctonia solani on, in U.S.A.-
202.

— rosea, Bacierium solanacearum on, in

U.S.'A., 379.

Date palm {Phoenix dachfli/era), a new
disease (' baioudh '

, of, in Morocco, 18.

, Graphiola phoenicis on, in Barbados,
103.

, leaf spot and smut on, in Meso-
potamia, 54.

Datura ceratocaula and D. nieteloides infected

by grafting with 'quercina' disease,

76.— /a^fiwsa and D. metcl, Macrosporiuni

solaiii on, in Italy, 304.
— stramonium, a new mosaic-like disease

called 'Z' on, in U.S.A., 76.

carries aucuba mosaic and crinkle
of potato in Holland, 256.

, Bacierium solanacearum on, in
U.S.A., 201.

, Macrosporiu7n solani on, in Italy,

304.

, 'quercina' disease of, in U.S.A.,
74.

\_Datura stramonium] susceptible to tomato
mosaic in U.S.A., 122.

Daucus carota, see Carrot.

Dematieae, some Spanish, 354.

Detnatium puilulans injurious to paint in
U.S.A., 276.

Dendrobium macarthiae, Phytophtliora faberi
on, in Ceylon, 331.

Dendrodochium pulchrum on fruit in Bel-
gium, 63.

— versicolor on fruit in Belgium, 63.

Diabrotica, Bacterium trachtipliilus dissemi-
nated by, 117; overwinters in, 327.

Diaporihe on dead eggplant in Louisiana,
197.

— denigrata on dead carrot stems in Hun-
gary, 275.— destnasieri on Brunella, 275.
— perniciosa on pear, apple, peach, plum,

and cherry, in Belgium, 63.— pitya, differences from D. thujana, 151.
— thujana on Thuja in Czecho-Slovakia,

151.

Diatrype theae on tea in Japan, 318.

Didjrnaria on Agave in Mexico. 375.

Didymella hjcopersici on tomato in Holland,
361 ; in Germany, 48 ; is perithecial

stage oi Diplodina hjcopersici, 150.

Didymellina phaseoUcolu, relation to Stagono-

sporopsis hortensis of, 153.

Didymochaeta on elms in Holland, 277.

Dieffenbachia, Rosellinia echinata on roots

of, in Singapore, 95.

Digitalis purpurea, Ratnularia variabilis on,
in Italy, 303.

Dilophia graminis, relation to Dilophospora

graminis, 105.

Dilophospora graminis on wheat and rye in
Germany, 105.

Dimerium psHustomatis, haustoria of, 318.

Dimerosporium agaiectorxm on Agave, in
Mexico, 375.

Diospyros kaki, see Persimmon.
Diplodia on avocado ptar in Porto Kico,

316.
— on coco-nut in Ceylon, 163.
— on cofiee in Kenya, 52.— on rubber in Cevlon, 160 : in Dutch

E. Indies, 19; in'ludo-China, 159.

— on tea in Ceyhm, 160.

— cacaoicola on mango, elder, and gar-

denia in Barbados, 103.

— corchori on jute in India, 21.

— natulensis, temperature relations of,

312.
— rapax on Hevea rubber after light-

ning injury, 85.
— theobrumae, see Botryodiplodia theo-

bromae.
— tubericola, carbon nutrition of, 36.

— zeae on maize in U.S.A., 56.

Diplodina destructiva on tomato in Czecho-
slovakia, 149.

— lycopersici on tomato in Britain, 150
;

in Holland, 361, 362.

Discofusarium parasitic on scale insects,

354.

DiS'omyces in human and animal diseases,

70.

Diss grass, see Ampdodesmos tenax.
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Djamoer oepas (Cortkium scdmonicolor) of

rubber trees in Maiang, 86.

Doassansia alismatis, cytology of, 452.

— sagittariae, cytology of, 451, 452.

Dodder {Cuscula , declared a pest in Tan-
ganyika, 408.

— , legislation regarding, in Rumania,
456 ; in Italy, 368.

— , relation of, to host, 410.

DoUchos bijlonis, Colletoirichum lindemuthia-

num on, in U.S.A., 364.

— lablab, infected by Vermicidaria capsici

in Bihar, 196.

Dothiorella mcdi var. globidigera on fruit in

Belgium, 62.

— pithija, relation of, to Fuskoccum
ahktiiimyi, Phomopsis abktina, and Sdei'o-

phoma pithija, 92.

— sanninii on pomegranate in Italy,

351.— stronudica and D. (idasnei, branclied

basidia of, 352.

— vinosa on fruit in Belgium, f'2, 63.

Dracaena, BoseUinia echinata on roots of, in

Singapore, 95.

Dryobalanops aronwtka, Bosellinm bunodes

on, in Borneo, 95.

2)iichesma,Hai)tesia hjtlirion, in N.America,
110.

Duke of York mosaic of potato in Hol-
land, 256.

Dusts and dusting for insect and fungus
control in Canada, 178, 179, 392 ; in

Virginia, 302 ; use of, against apple
niildo\v,'389 ; bunt of wheat, 68, 3o9,

425
;
potato diseases, 451 ; tomato leaf

spot, 228.

Echinobotnjuin atrmn on fruit in Belgium.
62.

Eggplant {Solamim melongena^, Bacdlus

solanaceanim on, in Ceylon, 160.

—, Cercospora melongenae on, in Philip-

pines, 410.

—, Diaporthe on dead, in Lousiana, 197.

—
,
graft infection of, with ' quercina

'

disease, 76.

— , Phomopsis vexans on, in Louisiana,
197.

—, Bhizocfonia melongena on, in Porto
Rico, 275.

— , — solani on, in U.S.A., 202.

— , Vermicidaria capsici can infect, in

India, 196.

Eichornia crassipes (water hyacinth), spray
for destroying, in India, 162.

Eidamia acrcmonoides on fruit in Belgium,
62.

Elaeis guineensis, see Oil palm.
Elaeophorbia ccdycukda and E. dnipifera,

protozoa in latex of, 449.

Elder, Diplodia cacaoicola on, in Barbados.
103.

Ele^Uline coracana, Acrothecium lunatum on,
in India, 161.

Ekutheranthera raderalis, Bacillus solana-

cearum on, in Dutch E Indies. 328.
Elm {Ulmns). an obscure disease of, in

France, 334; in Holland, 277.

—, Botrytis, Ceplialosporium acremonium,

Didymochaek, Fiisarium, Grapliium peni-

cillioides, Peskdozzia, Phoma, and Verti-

ciltium on, in Holland, 277.

[Elm], Hainesia lythri on, in N. America.
110.

Elymus avs/ralis, Ptarinia gruminis on, in

southern U.S.A., 208.
— canadensis, Ophiobolus cariccti on, in

U.S.A., 382.

Empoasca mali causes tip-burn of potato.

448.

Empusa. control of Tomaspis sacchari)ia by.

in Trinidad, 271.
— conglomeraia on Xephrotoma itmbri2)e)tni^

in S. Africa, 391.
— grylli on grasshoppers in S. Africa, 391.
— muscae on muscid flies in S. Africa,

391.

Endothia parasitica on chestnut, legislation

to prevent introduction into France
of, 280 ; losses caused by, in U.S.A..
73 ; transmission of, by birds, 116.

Entomogenous fungi, 354 ; in France,
117, 355 ; in Malaya, 332 ; in S. Africa.

391 ; in \V. Indies, 1.55, 271.

Eidomophl/tora aphidis on aphis in S.

Africa, 391.
— apiadata on Lepidoptera, Dipteni.

Coieoptera, and Hemiptera in S.

Africa, 391.
— tneqaspernia on Euxoa segetis in S.

Africa, 392.
— riresceiis, see E. megaspermu.

Enzymes of Polyporus vohutus and Foincs

igniarius, 49.

Ephdidiuin auraidiiim on citrus in Para-
guay, 350.

Epichloe typhina on Daclylis glomei-ata in

Denmark, 370.

Epicoccum on citrus in S. Afiica, 58.

Epilobium, Hainesia lythri on, in N.
America, 110.

Epizootic lymphangitis due to Crypth-

coccits, 70.

Eranthemum, Coiletotrichum '<n, in Uganda.
5.

Ergot, see Claviccps purpurea.

Ericales, mycotrophic relations of, 129.

Erysiphaceae, attinities of, Avith Paro-

diopsideae, 317.

Erysiphe on wheat in New South Wales,
340.
— c ichoracearum, biology of, 335.

, dimorphism of, on Myosotis sylves-

tris, 335.

, fibrosin bodies in, 335.

, Oidium resembling that of, on
potato in France, 361.

— — on cucumber in Denmark. 370.

on tobacco in Dutch E. Indie?,

276.— graminis, genetics of resistance to, 32.

on barley, rye, and wheat in Den-
mark, 369.

on wheat in England, 290 ; in

Sweden, 417.
— pisi on peas in Denmark, 370.
— polygoni, biology of, 335, 336.
— —, fibrosin bodies in, 335.

on clover in Wales, 422.

o 3
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[^Erysiphe pohjgoni] on peas iiiUganda. 207.

— — on beet in Caucasus, 361.

— solani. 361.

Erythrina, see Dadaps.
— glatica, bark disease of. in Surinam, 2.

Eriffhroxylon coca, I'orticiuvi iheae on, in

Ceylon, 331.

Eucalyptus, Hamesia lylhri on, in N.

America, 110.

— , Pohjponispidcherrimns on, in Tasmania,
279.

— , wet root rot of, in Uganda, 3.

Eucalyptus diiersicolor and E. robu.tfa, Cerco-

sporella theae on, in Ceylon, 331.

Enchlaena, see Teosinte.

Eugenia jambos, gummosis of. in Para-
guay, 349.

Euonymus mildew (Oidiunt euonynii-ja-

jwnici), control of, by milk of sulphur in

Germany, 390 ; reaction of host to. 72.

Euphorbia, protozoa in latex of various
species of. 308. 309, 310. 311. 449.

— , rust of, in Morocco, 34.

— peplus, spirochaetes in latex of. 312.

Eurotium on fruit in Belgium, 62.

Euitetix te)iella, incubation period of

cause of curly leaf of sugar beet in,

229.

Eiixoa segetis, Entomophthora megaspenna
on, in S. Africa, 392.

Excoecaria emargirvata, protozoa in latex
of, 449.

Exoascus deformans, control of, in Italy,

228 ; in Germany. 390.
— — in Canada, 337.

on apricot in Mexico, 375.
— •— on peach and nectarine in Meso-
potamia. 54.

Exobasidium, conidial stage not believed
to occur in. 455.

— azaleas disseminated by Aleurodes

vaporarius, 117.
— reticulatum on tea in Formosa. 454.— rexans on tea, disinfection against, in

Ceylon, 329 ; legislation against, in

Ceylon, 279 ; occurrence in Formosa
and Japan, 454.

Fabraea maculafa on pear and quince in
New Jersey, 285.

Fagus sylvatica, see Beech.
Festuca, Claviceps purpurea on, in Algeria,

423.

Fibrosin bodies in Erysipliaceae, 335.

Ficus, protozoa in latex of species of,

450.
— carica, see Fig.
— dubia, Rosellinia echinaia on roots of,

in Singapore. 95.— elastica, effect of crown gall on, 54.

Fig {Ficus carica\ protozoa in latex of.

450.

—, Venturia on, in Mexico, 375.
— , Rhizoctonia microsclerotia on, in Florida,

274.

—, Cercospora boUeana on, in Spain, 354.
Fiji disease of sugar-cane, description

of, 187 ; occurrence in the Philip-
pines, 187, 269.

Filao, see Casiiarina equisetifolia.

Fir fPicea ables . mycorrhizal fungi of,

122,443.
Fireblight, see Bacillus atnylororus.

Flagellosis of Eupliorbias, 307, 308, 309,
310, 311, 312, 449.— of cabbage and cabbage bugs, 311, 312.— of Apocynaceae, 310, 4.50.

Flax (Linum usitaiissimuvi'^, Asterocystis

radicis on, in Morocco, 35.

— , Bacillus solanaceannn on, in Dutch E.
Indies, 328.

—, Botrytis on, in Ireland, 176.— , Colletotrichum Unicohim on, in Ireland,
173.

—, Fusariu7» lini on. in Canada, 337 ; in
Ireland, 175 ; in Kenya, 53.— , Gloeosporiwn lini. may be identical
with Colletotrichum liiiicohtm on. 173.—. Melampsora lini on, in Morocco, 34

;

in Ireland, 174 ; in Canada, 337.
—, Phoma on. in IreJand, 175.
— , — exigua and P. herharum on, in

Europe, 175.

— , Pohjspora lini on, in Ireland. 173. 176.
—

-. Scleroiinia sclerotioruiu on. in Ireland,
176.

—
,
yellowing of, in Ireland. 176.

— . resistance of. to Fusarium lini. in
U.S.A.. 371.

Flax I New Zealand , see Phormium.
Fly-galls, fungous infection of. 356.

F&mes annosus on hawthorn in Denmark,
371.
— —, soil conditions affecting prevalence

of. 402.
— applanatus ^Ganoderma applaiiatum) on

oil-palm in San Thome, 78.

on tea in Ceylon, 160.— connatus on oil-palm in the Congo,
78.

•

—

fulfils on almond in Italy, 23.— igniarius, enzyme action in, 49.— — var. viticidus on vine and olive in
France, 416, 417.

— juniperinwi on lunipencs procera in
Kenya, 52.

— lamaoensis on coffee in Uganda, 205.

on rubber in Ceylon. 135. 160,
162 ; in Dutch E. Indies, 19.

— lignosus on itibber in Ceylon, 135,

160, 162 ; in Dutch E. Indies, 19.— lucidus (Ganoderma lucidu7n) on Albizzia

moluccana in Uganda. .3.

on oil-palm in Nigeria, 78; in the
Portuguese Congo, 78, 217.

— — on rubber in Ceylon, 162.
— peciinatus on oil-palm in the Congo,

78.— pinicola on peach and prune in Oregon,
62.

— pomaceus, fungus resembling, on
Spathodea campanulata in Singapore,
268.

— pseudoferreus on rubber in Ceylon,
135 ; in Dutch E. Indies, 19 ; in

Malaya, 268.

Forest pathology in Ontario, 3.33.

Fragaria vesca, see Strawberry.
Frisco as a spray against apple scab in

Sweden, 436.
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Frisolee (mosaic) of potato in France,
446.

Fruit decay caused by Rhisopus, 433.
— diseases in U.S.A. in 1921, 376.

—, fungi found on, in Belgium, 62.

— trees, leaf scorch of, 429, 430, 431.

Fuckelia consjnciia on apple and pear in

Belgium, 62, 63.

Fuller's scale, expression of acidity in

terms of, 147.

Fungi, sulpliur metabolism of, 398.
— injurious to paints, 276.

— in the leather industry, 43.

— in water supplies, 94.

— on fruit in Belgium, 62.

Fungicides, industry in. in Italy, 66,

67.

— , solubility of copper, on vine leaves,

388.

— , timber preservation by use of, 401.

—, seed-coat injury and susceptibility

to, 25.

— , albumen and alkaline earths as ad-

hesives for, 27.

— , combined insecticides and, in

France, 110, 112.

— , mercury salts as, 328.

— , necessity for government control of,

in Germany, 204.

Funtumia elastica, protozoa in latex of,

310.

Fusarium in water supplies, 94.

— on banana in Dutch E. Indies, 223.
— on barley in Denmark, 369.
— on Brazil nuts, 235.
— on carnations and other plants in

.Uganda, 3.

— on celery in U.S.A., 101.
— on cereals in U.S.A., 424.
— on Chamaccyparis obtusa in Canada,

375.
— on coffee in Uganda, 2, 4.

— on cotton in India, 292.
— on Crotalaria Juncea in Tonkin, 294.
— on elms in Holland, 277.
— on grapefruit in Porto Kico, 316.
— on maize in U.S.A., 103.
— on melon in France, 221.
— on oats in Denmark, 369.— on onion in Porto Kico, 316.
— on peas in Denmark, 370.
—

• on Phwmium in New Zealand, 295.— on Finns koraiensis in Canada, 375.— on potatoes in store in Austria, 248
;

in Canada, 249 ; in India, 358 ; caus-
ing leaf roll in Canada, 374 ; wilt in
India, 358.

— on rice, eifect of formalin on, in Cey-
lon, 330 ; occurrence, in Ceylon, 163;
in Indo-China, 157.— on rubber in Indo-China, 159 ; in

Uganda, 206.
— on scale insects, 354.
— on sugar-cane in Louisiana, 41, 42,

43.

— on tea, effect of formalin on, in Cey-
lon, 330.

— on tomato in Britain, 149, 373.— on wheat in Britain, 156 ; in Den-
mark, 369.

[Fusarium'] acuminatum in storage rot of

sweet potatoes, 36. 37.— affine, fungus resembling, on tobacco
in U.S.A., 147.

— avenaceum on wheat in Holland, 57
;

in U.S.A., 10, 56, 167.
— c<ieruleum on fruit in Belgium, 63 ; on
tomato in Britain, 150.— coffeicola on coffee in Uganda. 4. 205.
— congluiinans, selection of cabbage re

sistant to, in U.S.A., 152.
— cubense in relation to Panama disease

of banana, 225.
— culmorum on barley and oats in France,

334.

on barky, oats, rye, and wheat in

Denmark, 369.
— — on tomato in Denmark, 370.

on wheat in U.S.A., 10 ; in Hol-
land, 57.

— — var. leieius on wheat in U.S.A.,
167.

— dianthi on carnations in Denmark,
371.

— herbarum on wheat in Holland, 57.— limonis on citrus in Kenya, 53.

on lemon in New Zealand, 290.
— lini on flax in Canada, 337 ; in Ire-

land, 175; in Kenya, 53.—
• main on onions in Louisiana, 407 ; in

Texas, 405.
•— martii pkasecli, genetics of, on bean in

U.S.A., 365.
— meiachroutn, see F. herbarum.
— minimum, see F. nicale.

— moniliforme on maize kernels in U.S.A.,
56, 439.

— nivale, control of, in Germany, 204 ;

in Sweden, 417, 421.

on wheat in Holland, 57.— oxysporum on fruit in Belgium, 63.

on potatoes in U.S.A., 82, 83, 285,
358.

— — , toxin produced by, 246.— — var. nicotianae on tobacco in U.S.A.,
321.
— putre/aciens in the leather industrv.

43.

— radicicola on potatoes in U.S.A., 83,
358.
— roseum in leather industry, 43.— rubiginosum, see F. culmorum.— sonant on fruit in Belgium, 63.

on potato in Japan, 80.
parasitic on Mucorineae, 66.

var. cyanum on melon in France,
221.

— subulatum on fniit in Belgium, 63.

on wheat in Holland, 67.— trichothecioides on potato in U.S.A.,
358.

— udum, fungus resembling, on Crota-

laria in Tonkin, 294.
-— vasinfectum on cotton in U.S.A., 293.— willkommii on fruit in Belgium, 63.

on p.iar in U.S.A., 217.
Fusicladium on fruit trees in Germany,

68 ; treatment of, in France, 111, 112
;

in Germany, 229.
— amygdali on almond in Italy, 220.
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iFusidadium'] ceiasi on fruit in Belgium,
63.

— dendriticum, see Venturia inaequalis.

— depressum var. petroselini on parsley in

Spain, 354.
— macrosporum, see Melanopsammopsis

ulei.

— pirinum, see Venturia pirina.

Fusicoccum abietimim, relation of, to Pho-

mopsis abietina, 92.

— nialorum var. macrosporum on fruit in

Belgium, 62,— rimosum on tomato in Belgium, 62,

64.

Galphinia gracilif!, Bacillus solanacearum on,

in Dutch E. Indies, 328.

Ganodemia applanation on oil-palm in San
Thome, 78.

— — on tea in Ceylon, 160.
— auxtrale, fornicatum, fulreUum, lucidum,

pediforme, and tumidum on oil-palni in

the Congo, 78.

— connatum, see Fames connaius.

— lucidum on Albizaia moluccana in

Uganda, 3.

on oil-palm in Nigeria, 78 ; in the
Portuguese Congo, 78, 217.

on rubber in Ceylon, 162.

— pectinatum, see Foines pectinatus, 78.

— versicolor, see Polystictus versicolor, 78.

Gaultheria, Hainesia Jythri on, in N.
America, 110.

Gaura, Hainesia lythri on, in N. America,
110.

Geotrichum candidum on fruit in Belgium,
62.

Germination of spores in relation to

hydrogen-ion concenti-a-tion, 398.

Germisan, composition of, 329.

Gibberella saubi^ietii on maize in U.S.A.,
1.0, 56.

on wheat in Canada, 337 ; in

Holland, 57 ; in U.S.A., 10, 56, 167.

371 ; suspected occurrence on wheat
in Britain, 156 ; temperature relations

ot; 168.

Glenospora gandavensis (a human parasite),

197.
— graphii, khartoumensis, and semoni on
man, 198.

Oliocladium cinereum on fruit in Belgium,
62.

Gloeosporium on avocado pear in Florida,

433.
—

- on coco-nut in Indo-China, 159.
—

• on rubber in Indo-China, 158, 159.
— on tomato in Britain, 149, 150.
— alborubrum on rubber in Ceylon, 135

;

in Uganda, 206.— caulivomm on clover in Morocco, 35

;

in Wales, 422.— coffeanum on coffee in Uganda, 4.

— kaki on persimmon in Italy, 388.— Umetticolum on citrus, probably a strain

of Collbtotrichum gloeosporioides, 216.
— lini on flax, may be same as Colleio-

trichum linicolum, 173.
— musarum on banana in Uganda, 5,

206.

Glomcrelld ringulaia, fungus resembling,
on Anona muricafa in Uganda, 206.

on avocado pear in Uganda, 206.
on coffee in Uganda, 5, 205.—

• — on citrus, variation in, 215.— — on tea in Assam, 5.— gossypii on cotton in Uganda, 3, 206
;

in Indo-China, 160.— rufomaculans oh apple in Mexico, 375.
Gloxinia, infection of petals of, by Botrytis

cinerca, 239.

Glucose, utilization of, by sweet potato
storage-rot fungi, 36.

Glycine hispida and G. soja, see Soj'-bean.— javanica, Aecidium glycines and Meliola

bicornis on, in Uganda, 207.

Gnomoniti iliau on sugar-cane in Louis-
iana, 41, 42.

Gomphidiua gracilis in mj'corrhiza of larch
in Italy, 306.

Gooseberry (^Rihes grossidaria), Botrytis

cinerea on, in Britain, 430.

—, Cronartium ribicola on, legislation

against importation of, in Canada,
240; in U.S.A., 367.

— mildew, dissemination of, by birds,

116.

— , Paccinia caricis on, specialization of,

451.
—

, Sphaerofheca mors-uvae on, control
in Britain, 157 ; in Denmark, 370; in

Germany, 229. 390 ; occurrence in
Britain, 31, 157 ; in Sweden, 418.

Gossypimn, see Cotton.
Gram, see Chick-pea.
Gi-apefruit (Citrus decumana), Fusarium
on roots of, in Porto Rico, 31b.

—, susceptibility of, to Pseudomonas citri

in the Philippines, 18, 215.

—, Phomopsis on, from W. Indies, 382.
—, — citri on, in California, 379.

Graphiola phoenicis on date palm in Bar-
bados, 103.

Graphium, relation of species of, to Gleno-

spora, 197.—fruclicolwn on fruit in Belgium, 63.— peniciliioides on elms in Holland,
277.

Grasshoppers, Empiisa gi'jlH on, in Natal,
391.

GreviUea robusta, Bosellinia bunodes on, in

Mysore, 95.

, Kectria floccnlenta on, in Uganda,
3.

Groundnut (Arachis hypogaea), Bacillus

solanacearum on, in Dutch E. Indies,

327, 19.

—, Cercospora personala on, in Mesopo-
tamia, 54; in Uganda, 207.

—, curl disease of, in Dutch E. Indies,

19.

Guava (Psidium), Cephaleuros mycoidea on,

in Uganda, 206.

—, Colletotrichum on, in Uganda, 6.

—, wet root rot of, in Uganda, 3.

Guignardia on Cinchona ledgeriana in Indo-
China, 160.

— baccae on grapes in Japan, 102.— cinnamomi on camphor in Formosa,
414.
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Gijmnosporangium junipcrinum, control of,

on apple in Norway, 390.

— sahiiiae on pears in Denmark, 370.

Huhenana, Rhisoctonia solani on, in U.S.A.,

202.

Uainesia lijthri, conidial stage of Pezizella

hjtkn; 109.

Hanscnia apiculata in leather industry,

43.

Hawthorn (Crataegus), Fomes nnnosus on,

in D«^nniark, 371.

— , fireblight of, in New Zealand, 22,

283.

Hazel-nut, see Corylus arellana.

Helianthus annuus, Bacillus solanacearum

on, in Dutch E. Indies, 328.
— — , Puccinia helianthi and Sclerotinia on,

in Canada, 337.
— tuberosns, resinosis of, in France, 99.

Helicobasidium on Hevea rubber roots in

Uganda, 206.

Helicoma, possibly susceptible to Pseudo-

monas musae in Dutcli E. Indies, 224.

Helminfltosporiuin on cereals in U.S.A.,

169, 372, 424.— on rice in Uganda, 207 ; in Indo-

China, 157.
— <.>n wheat in New South Wales, 340.

— avenae can infect wheat in U.S.A.,
169.

on oats in Denmark, 369.

— gigaspormn on tea in Ceylon, 162.

— gramineum can infect wheat in U.S.A.,

169.

on barley in Britain, 156 ; in

Canada, 337 ; in Denmark, 136. 166,

369 ; in Germany, 204, 329 ; in Hol-
land, 286 ; in India, 161 ; in Sweden,
418.

— interseminatum can infect wheat in

U.S.A., 169.
— macrocarpum associated with rice blast

in Italy, 344.
— o)-yzae associated with rice blast in

Italy, 344 ; occurrence in Dutch E.

Indies, 20.

— sacchari on sugar-cane in S. Africa,

271.
— sativum causes black point of wheat

in U.S.A., 289.

, on wheat, rye, and wild grasses

in Minnesota, 285.

, resistance of barley to, in Minne-
sota, 285.
— sigmoideum associated with rice blast

in Italy, 344.
— smilacinum on Smilax aspera in Spain,

.354.

— sorokinianum., fungus resembling, on
wheat in Uganda, 207.
— teres can infect wheat in U.S.A., 169.
—

- — on barley in Denmark, 287 ; in

India, 161 ; in Mesopotamia, 54.
— turcicum can infect barley, maize, oats,

rice, sorghum, sugar-cane, and wheat
in India, 161.

Hemileia vastatrix on coflfee, conditions
influencing and control of, in Kenya,
51; increasing on C.robusta, in Dutch E.

Indies, 19; predisposes to Collelotriclaiia

coffeanum in Uganda, 5 ; to die-back in

Kenya, 52
;
jirevalence of, in Uganda,

205.

Hendersonia graminis, see Wojnowicla -jra-

minis.

— theae on tea in Japan, 818.
— vagans var. frudicola on fruit in Bel-

gium, 62.

— sacchari on sugar-cane in Ceylon, 160.

Heterodera radicicola reduces susceptibility

of celery to Septoria apii, 9.

Heterosporiuni on Phormium tcnax in New
Zealand, 295.
— gracilc on Iris 2>allida in Italy, 303.
— variabilis on spinach in Spain, 354.

Hevea brasiliensis, see rubber.
Hibiscus, wet root rot of, in Uganda, >.

— sabdariffa, Bacillus solanacearum on, in

Dutch E. Indies, 328.
—- —, Rhizoctonia solani on, in Porto Rico,

274,

Hicoria, Hainesia bjfhri on, in N. America,
110.

Himantia stellifera on Iinperala amndinacea
in S. Africa, 271.

on sugar-cane in Barbados, 41
;

in S. Africa, 271 ; in Trinidad, 270.

Hippeaslrum, mosaic of, probably trans-

mitted by seed, 394.
— equestre, occurrence of amoeboid bodies

in mosaic of, 195.

Holcus sorghum sudanensis, see Sudan
grass.

lloligarna longifMa, Posellinia, bunodes on,

in Mysore, 95.

Holly, see Ilex.

Hollyhock (Althaea), Puccinia malvacea-

rum sporidia penetrate cuticle of leaves

of, 242.

— , Rhisoctonia microsderotia on, in Porto
Rico, 274.

Hops (Humuhis lupidus), legislation

against importation into Britain of

Peronoplasmopara hximidi on, 73.

— , Sphaerotheca humuli on, resistance of

varieties to, 199.

Hordeum vulgare, see Barley.
•— jubatum, Puccinia glumarum on, in

Canada. 337.
-— —, Gibberella saubinetii on, in U.S.A.,

168.

, Ophiobolus cariceti on, 382.

Hormodendron associated with rice blast,

344.
— on citrus in S. Africa, 58.

— cladosporioidcs on oats and wheat in

California, 378.

Hornet, Isaria crinata on, in Fiji, 'ib6.

Humidity, apparatus to maintain con-
stant, 117.

Humuhts lupidus, see Hop.
Humus carbolineum as a fertilizer and

fungicide, 146.

Hijalopus pruinosHs on fruit in Belgium,
62.

Hiidnum erinacens on walnut in France.
443.

Hydrogen-ion concentration in potato

wart tissues, 131 ; influence of sweet
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potato rotting fungi on, 37 ; in relation
to Plusmodiophora brassicae on turnips,
23(» ; to spore germination. 39S ; to
wlieat scab. 340.

Eygrophorus bresadolae and H. lucorum in
mycorrhiza of larch in Italy, 304.

Hymenochaete no.ria. see Fomes lamaoeyisis.

Hynmaila. conidial stage oi Pesizella bjthri

referred to, 110.

Hyosciiamns albus, Macrosporiian solatu on,
in Italy, 304.
— 7iige)\ carries aucuba mosaic and

crinkle of potato in Holland, 256.
, ilacrosporium solani on, in Italv,

304,

, mosaic of, in Canada, 392.
Hypochnus on rubber in Dutch E. Indies,

19.— solani, see Rhizoctonia solani.— cyanescms in mycorrhiza of beech and
hazel-nut in Italy, 304, 305.—
• violaceus on beet in Denmark, 370.

Hypocrea on sugar-cane in Indo-China,
159.

Hijpodentiopsis theae on tea in Japan, 818.
Hysfrix patula, Ophiobolus cariceti on, in

U.S.A., 382.

Ilex ofjuifoliiim var. hendersmii, Boydiu in-

sculpta on, in Britain, 92.
Iliau disease of silgar-cane in Louisiana
and Hawaii, 42.

Impatiens, specialization of Cronartium
asclepiademn on, 79.— balsamina, see Balsam.

Impeiata arundinacea. Himantiu stelUfera

on, in S. Africa, 271.
Indigo (Indigo/era), curl disease of, in
Dutch E. Indies, 19.

Inga vera. Stllbella flarida on, in Porto
Eico, 292.

Insects, fungi parasitic on. see Ento-
mogenous fungi.

Ipomoea batatas, see Sweet potato.
Irme, haustoria of Meliola and, 318.
Iris pallida, Heteivsporium gracile on, in

Italy, 303.
Irpex subvinos^is on TepJirosia Candida in

Ceylon, 163.
Isaria on citrus fruit in South Africa, 58.— clonostachoides on tomato in U.S.A.,

455.

— ahiata on hornets in Fiji, 356.— de^isa on cockchafers in France, 355.— destructor and I. farinosa used against
soil larvae in France, 356.— felina var. piriim on fruit in Belgium,
63.

Iska disease of vine and olive in France
and Italy, 417.

Izal as a disinfectant on rubber trees, 19,

136.

Jambosa, Uainesia lytliri on, in N. America,
109, 110.

Jerusalem artichoke, see HeliantJius tuber-

osus.

Jimson Weed, see Datura stramonium.
Job's tears millet, see Coix.

Juglans regia, see Walnut. J

Junipenis pi'ocera, Fomes juniperinus on, in
Kenya, 52.

Jute {Corchorus), Diplodia corchori on, in
India, 161.

'Juvenile disease ' of oil palms in Dutch
E. Indies, 20.

Kordyana comvielinae on Commdina nudi-
Jlora in Ceylon, 163.

Kretsschmaria micropus on Hevea rubber in
Ceylon, 135.

Kumquats {Fortutidla japonica) resist

citrus canker in the Philippines, 214.

Labramia bojeri, protozoa in latex of, 450.
Lactarius, species of, in mycorrhiza of

beech, birch, chestnut, hazel, larch,
and oak in Italy, 304, 306.

Lactuca saliva, see Lettuce.
Larch {Larix), Bolefas elegans associated

with, 233 ; in mycorrhiza of, 442.—
. fungi in mycorrhiza of, in Italy, 304,
306.

—, Meria laricis on, in Britain, 404.
•—, needle cast of, in Britain, 404.—, Phomopsis pseudotsugae on Japanese, in

Britain, 48.

—, Sphaerella laricina on, 405.
— , Tricholo772a psamtnopus associated with,

234.

Larix, see Larch.
Larkspur {Delphinium], wilt of, in

Uganda, 3.

Lasiosphaeria pezisula stains sap wood, 151.

Latex, protozoa in, 307, 309, 310, 311,
449.

Lathynis odoratus, see Sweet pea.
Leaf crinkle of potato in Canada, 250;

in France, 260 ; in Holland, 256.
Leaf curl of beet in U.S.A., 229.

of clover in Italy, 419.

of groundnut in Dutch E. Indies,
19.—— of indigo in Dutch E. Indies, 19.

of potato, see Leaf j-oll.

of raspberry in Canada, 218.
Leaf drop of potato in Canada, 250.
Leaf roll of potato in Canada, 249, 360,

374 ; in Denmark, 370 ; in Dutch E.
Indies, 19 ; in England, 156, 258 ; in
France, 32, 256, 259, 260, 446 ; in
Holland, 255 ; in Idaho, 448; in Ire-

land, 306 : in Japan, 359 ; in New
Jersey, 285 ; in Sweden, 131 ; relation
to degeneration, 256, 257, 258, 259,
260 ; seed certification for, in British
Columbia, 360 ; tuber changes in,

447 ; work on, in 1920, 357.

Leaf scorch of fruit trees in Britain,
429.

— — (Mollisiose) of strawberrv in
Canada, 62.

Leather industry, fungi in, 43, 44.

Leek i^AlUum porrum), CoUetotrichum circi-

nans on, in U.S.A., 278.

—, Peronospora schleideni on, in Denmark,
371.

—, Puccinia porri on, in Denmark, 371.

Legislation against plant diseases in
Britain, 73; in Canada, 240, 408; in
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Ceylon, 279; in Denmark, 125; in

France, 280 ; in Italy, 368 ; in

Malaya, 2S0 ; in New Zealand, 283
;

in Eumania, 456; in Sweden, 128;
in Tanganyika, 408; in Tunis, 456;
in U.S.A.. 240, 366, 408.

Lemon {Citrus limonum), Ascochyta corti-

cola on, in Jvfw Zealand, 291.

—, Bucillns ijumniis on, in Paraguay, 349.

—, Capnodinm cUricola on, in New Zea-

land, 291.

— , Cladospoiium citri on, in New Zealand,

213, 290 ; in Paraguay, 349.

—, Fusaiium limonis on, in New Zealand,

290.— gummosis in New Zealand, 290 ; in

Paraguay, 349 ; resistance of common
rough lemon to, in S. Africa, 12.

— , Peiiiciliium on, in S. Australia, 429.

— , Phonia citricarpa on, in New Zealand,
290.

—, FhoMopsis citri on, in California, 379 ;

in New Zealand, 290.

— , Pijfhiauijstis cilroplithora on, in Cali-

fornia, 379; in New Zealand, 211,

213, 290 ; in S. Au.stralia, 429.

—, Spurodesmium griseum on, in New
Zealand, 213.

— , susceptibility to citrus canker of,

214, 429.

Letisitts saepiaria. on peach and prune in

Oregon, 62.
— — , effect of hydrogen-ion concentra-

tion on spore germinatii)n of, 398.

Lepra explosiva of orange in Paraguay.
349.

Leptonecrosis of potato, see Leaf roll.

Lejjtosphaeria on rubber in Uganda, 206.
— on rice in Uganda, 207.
— on tea in Ceylon, 163.

— coniothyriitDi on blackberry in New
Zealand, 297.
— Iierpotrichoides on rye in Denmark,

369.

on wheat and rye in Sweden, 418.
— hottai on tea in Japan, 318.
— sacchari on sugar-cane in Barbados,

102 ; in S. Africa, 271 ; in Dutch E.

Indies, 20 ; suggested Phoma stage of,

271.

Leptotlujriuia macrotkeciain, see Ptsisdla

lijthri.

Lettuce {Laduca sativa), RhizocLoniu sulani

on, in Porto Rico, 274; in U.S.A.,
202.

—, Sclerotiniu liberiicaia on, in U.S.A.,
371.

Levaunu iridtscens, suspected fungous
disease of, in Fiji, 14.

Lilac (Syringa vulgaris), Pseudomonas
syringae on, in Denmark, 371.

Limes {Citrus medica], diseases of, in W.
Indies, 155.

— , Meliola camellicCe on, in Mexico, 375.
— , Rosellinia on, in W. Indies, 155.
—, — hwiodes on, in W. Indies, 95.— , susceptibility to citrus canker of,

215, 429.
Linam usitatissimum, see Flax.
Lisea parasitic on scale insect.*;, 354.

Lithiasis of pear trees in S. Africa, 11.

Litseu ungustifolia and L. uightiana, Bosel-

linia bunodcs on, in Mysore, 95.

Locris urithmeiica, Entomophtkora apiculatu

on, in S. Africa, 391.

Loganberry {Rubus), die-back of, 387.

Lohkrankheit (bark burn) of cherry, in

Denmark, 371.
Lolium, Claviceps piapurea on, in Algeria,

423.
—~ perenne. Puccinialolii and P. dispersa on,

in Wales,. 422.
Lophodermium sacchari on sugar-cane, 194.

Loranthus declared a pest in Tanganyika,
408.
— relation of, to ^ost, 410.

Love-in-a-mist (Xigella), wilt of, in

Uganda, 3.

Lucerne {Medicago sativa), Macrospoiiuin

on, in Sweden, 418.

— , mosaic-like disease of, in Canada,
374.—
, Pseiulopeziza inedicuginis on, in Mexico,
375.

— susceptible to clover mosaic in Canada,
394.

— , Urophlyctis alfalfae on, in England,
;:i3 ; in France, 334.

Lucilia sericata, protozoa in latex of, 310.

Lupin, cause of chlorosis in, 445.

—, Uromyces anthyllidis on, in Morocco,
34.

Lupinus, see Lupin.
Lyciuin turopaeum^ blue galls on leaves of,

73.

Lytopersicum esculenium, see Tomato.
— — var. cerasi/orme (cheriy tomato;,

mosaic on, 401.— pivipinnelli/olium (currant tomato .

mosaic on, 401.

Lytopliotia muscosa, Entomophtkora apiculatu

on, in S. Africa, 391.

Lythrwn, Hainesia hithri on, in N. America,
110.

Macrophonia in Hy-galls, 356.
— renifonnis on grapes in Japan, 101.

Macrosiphum pisi as carrier of clover and
lucerne mosaic in Canada, 394.

— solanifolii as carrier of potato mosaic
in U.S.A., 359.

Macrosporium on cotton in Uganda, 207.
— on lucerne in S^veden, 418.— on tomato in England, 150.
•— cavarae on Ricinus in Italy, 304.— ckidosporioides in the leather industry,

43.

— mehphthorum, see Cladosporium ciicume-

rinuin.

— papaveris on Papaver somnifvrum in
Italy, 304.

— Ijarasiticwm on onion in Louisiana,
406, 407.

— sarcinaeforme, relation of, to Pltospora

lycopersici, in Belgium, 63.

— solani, see AUernaria solani.

— tohiato on tomato, 150.

Maize {Zta mays), Acrolhecium 2JC<iJuse<»

can infect, in India. 105.
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[Maize], Aplanobacter stewaHi on, in

U.S.A., 208.

— , bacterial rot of, in U.S.A., 170.

—. Cephalosporium sacchari in seed of, in

U.S.A , 56.

—, Cladochytrinm maydis on, see Physo-

de.rma itiaydis.

—, Diplodia zeae in seed of, in U.S.A., 56.

—, Fusarinm attack following unbalanced
nutrition of, 424.

, varietal susceptibility to, 103.

—,— moniliforme in seed of, in U.S.A.,

56, 439.

—, Gibberella saubinetii on, in Pennsyl-
vania, 10; in seed of, in U.S.A., 56;
temperature relations of, 168.

— , Helminthosporium attack following
unbalanced nutrition of, 424.

—, — of foot-rot of wheat can infect, in

U.S.A., 169.

—, — teres and H. turcicum on. in India,

161.

—, mosaic of, associated with amoeboid
bodies, 194.

— , Physoderma on, legislation against im-
portation of, into U.S.A., 367.

— , — maydis on, in Japan, 414.

—, Puccinia maydis on, in Ceylon, 163;
in Morocco, 34 ; in Uganda, 207 ; in

U.S.A., 380 ; host-parasite relations

of, 338, 339 ; nutritional i-elations of,

118 ; susceptibility of varieties to,

381.

—, — sorghi on, see Puccinia maydis.
—, Rhizoctonia pallida on, in Porto Rico,

274.

—, Sclerospora on, in the east, 169 ; legis-

lation against imjiortation of, into

U.S. A., 367.

—, S. javanica on. in Dutch E. Indies,

20.

—, S. philip2jinensis on, in the Philip-
pines, 40, 169.

—, Stewart's disease of. in U.S.A., 208.

—, Striga lutea on, in Burma, 42.5.— , undetermined fungous disease of, in

butch E. Indies, 20.

—, Ustilago maydis, see U. zeae.

—, — zeae on, in Mexico, 375 ; in

Morocco, 34 ; variations in virulence
of, 103.

Mai nero of the vine in Italy, 154.

Mangifera indica. see Mango.
Mango, CoUetotrichum on, in Uganda, 6.

— , Diplodia caraoicola on, in Barbados,
103.

—
,
gummosis of, in Paraguay, 349.

— , Sphaerostilbe repens (?) on, in Uganda,
206.

— , wet root rot of, in Ugand;i,"3.
Mangolds {Beta valgari^, mosaic of, in
Denmark, 370.

—, Peronospora schachtii and Uromyces
betae on, in Denmark, 370.

Manihot dichotoma, protozoa in latex of,

450.— glazioxii, see Rubber ^Ceara).— palmata, see Cassava.— utilissima, see Cassava,
Manila hemp, see Musa iextiUs.

Marasmius on sugar-cane in Trinidad,
270.

— perniciosus on cacao in Surinam, 2.— plicatus on sugar-cane in Louisiana,
41, 42.

— sacchari on sugar-cane in Barbados,
40, 102 ; in Guadeloupe, 54 ; in W.
Indies, 155.

Marbled gall of lucerne {Urophlyctis

alfaJfae) in England, 33.

Marssonia potentiUac on strawberry in
Canada, 62 ; is imperfect stage of
MoUisia earliana. 62.— secalis on winter liai'ley in Denmark,
369.

Martynia louisiana is susceptible to cucur-
bit mosaic, 122.

llassosjxira cicadina on the periodical
Cicada, 65.

Masiigosporium album on Alupecurus pra-
tensis and A. nigricans in Wales, 422.

Medicago arabica is susceptible to clover
mo.saic in U.S.A., 13.— bipulina, mosaic of, in Canada, 374,

392, 394.— sativa, see Lucerne.
Medlar [Pyrus germanica). Bacillus amylo-

vorus on, in New Zealand, 23.

—, Mo)iilia, on, in England, 432.

—, Sclerotinia mespili on. in England, 432.

Megalonectria pseudoirichia on cacao and
rubber in L^ganda, 206.

Melampsora litii on flax in Canada, 337
;

in Ireland, 174 ; in Morocco, 34.

Melampsorella ricini on en.stor in Ceylon,
164.

Melanconium sacchari on sugar-cane in

Louisiana, 41, 42 ; in S. Africa, 272
;

in W. Indies, 1.55.

Melanopsammopsis ulei on Hevea rubber in

S. America, 135
Melanose of citrus, see Phomopsis citri.

Melanaspora on Crotalaria juiicea in Tonkin,
294.

Mdilotiis alba mosaic in Canada, 374 ; in

U.S.A., 13; transmitted by seed,

394.
— — officinalis mosaic in Canada, 374.

Meliola, haustoria in, 318.
— on rubber in Ceylon, 162.
— on sugar-cane in Louisiana, 42.

— bicoi-nis on Glycine javanica in Ug-inda,

207.— camelliae on citrus in Japan, 42s ; in

Mexico, 375.

Melissa officinalis, PIdeospora melissae and
Septoria melissae on, in Italy, 304.

Melon {Cucumis melo), Bacterium and
Fusarinm solani var. cyanum on, in

France, 221.
— wilt resembling that due to B. trachei-

philus in France, 222.

Menispermaceac. pi'otozoa in latex of,

450.

Mercurialis annua and M. perennis, mycor-
rhiza of, 232.

Mercury salts as fungicides, 328.

Ideria laricis on larch in England, 404.

Melarrhisium anisopUae on sugar-cane
frqghopper in Trinidad, 271.
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Michaelmas daisy Aster), wilt due to

C^halosjKriiim on, in Britain, 384, 385.

ilicrainpelis lobata, overwintering of cu-

curbic mosaic on, in U.S.A., 122, 327.

Microcera parasitic on scale insects, 354,

355.

Micrococcaceae, spots on crepe rubber
caused by, 86.

ilicrosphaera ahii, fibrosin bodies in, 335.

— — on oak in Europe, 97 ; in Bo-
hemia, 336.
— belae, fungus resembling, on beet in

France, 361.
— extensa {M. alni eoctensa) on oak in Ger-
many, 97.

— qnercina on oak in Italy, 97.

Microsporon lanosum and If. equinum, skin

diseases caused by, 70.

Mia-oatromu, simiiaritios with Pobjspom

lini, 178.

Milium eff'usion, Cluriceps on, 79.

Mimusops, protozoa in latex of, 450.

Miscaivthus japoniciis, Sdtrosporti on. in the

Philippines, 169.

Mistletoe {Viscam), legislation against,

in Tanganyika, 408.

— , lelation of, to host, 410.

Mollisia earliana on strawberry in On-
^ario, 62.

Mvuilia on apple in Sweden, 418.
— on apricot in France, 386.
— on cherry in Norway, 390.
— on medlar in England, 432.
—. relation of, to weather in Germany,

68.

— cinerea on fruit in Belgium, 62.

, specialization of, on cherries, 316,

317.
— /rudiyenu in the leather industry,

43,
— — on fruit in Belgium, 62.

— laxa on apricot in the Rhone Valley,
180.

Moiiiliopsis aderholdi on cinchona in Dutch
E. Indies, 19.

Mopog disease, see iloniliopsis aderholdi,

Moraceae, protozoa in latex of, 450.
Morus, see Mulberry.
Mosaic, amoeboid bodies in maize and

Hippeastrum, 194, 195.
— , aucuba, of potato in France, 446; in

Holland, 255.
— , Duke of York, of potato, in Holland,

256.— oi Asdepias syrica in U.S.A., 122.— of beans in Canada, 374, 392; in

U.S.A., IS, 365.— of beet in Denmark, 370; in Colorado,
230.

— of Capsicuv in Canada, 392 ; in U.S.A.,
122.

— of celery in New .Jersey, 440.
— of Cephalunthus occidentalis in U.S.A.,

74.

— of clover in Canada, 374, 392, 394 ; in
U.S.A., 13.— of cowpea in Arkansas, 13.—

- of crab grass in U.S.A., 192.— of cucurbits in Britain, 372 ; in

U.S.A., 122, 327.

[Mosaic] of Datura stritiinDtiinn in Holland,

256; in U.S.A., 76, 122.

— of foxtail grass in U S.A,, 192.

— oi Hippeastriim, 195, 394.
-— of Hyoscyamt's nifjtr in Canada, 392

;

in Holland, 2.56.

— of maize, 190; in Hawaii, 194. 195;
in Trinidad, 193.

— of mangolds in Denmark, 370.

— of Martiinia louisia)uiiu \J.S.\., 122.

— of Medirago lujtuHna and .V. .-"'iva in

Canada, 374, 392, 394.
— of Melilolus alba in U.S.A., 13 ; in

Canada, 374, 394.
— — ojfiiinalis in U.S.A., 13 ; in

Canada, 374.
— of Micrainpc'lis lubata in U.S.A., 122,

327.— oi Nicandra physaloides in U.S.A., 122.

— of Ponifuin in U.S.A.. 1*I2.

— ..f pea in Canada, 392, .394.

— of petunia in Canada, 392.
— of Pliijsalis in U S.A., 122.
—

- of potato in Britain, 156. 258, 261
;

in Canada, 250, .•560, 374, 392 ; in

Denmark, 370 ; in France, 32, 256,

446 ; in Holland. 2.55. 303 ; in Ireland,

306 ; in USA.. 257. 285. 359, 448.
— of raspberry in Canada, 218, 219, 374,

393, 394.— of Solatium spp. in France, 44('); in

U.S.A., 122. 401.
— of sorghum in U.S.A., 190, 192.

— of- sugar Ijeet in Colorado, 230.
— of sugar-cane in Argentina, 191 ; iii

Cuba, 191, 342; in. Dutth E. Indii-s,

20, 191 ; in Hawaii. 184, 191 ; in

Jamaica. 189,205 ; in I*..rto Rico, 191,

315 ; in San Domingo, 191 ; in Suri-

nam, 2 ; in Trinidad, 192.

— of sweet iiea in Canada, 374, 392.
— of tobacco in the Cameroons, 45 ; in

Canada, 374, 392 ; in Dutch E. Indies,

20, 275, 394; in Holland, 255, 363;
temjjerature relations of, 244.

— of tomato in Britain, 372 ; in Canada,
374, 375, 392 ; in Holland, 255, 363

;

in U.S.A., 122, 401.

— , overwintering of cucurbit, in U.S.A.,

122, 327; of Solanaceous, in U.S.A.,

122.

— , studies in, 77, 392.

—, temperature relations of, 122, 244.
•— , transmission of clover, by Macro-

s'-pltum pisi in Canada, 394 ; of clover

and pea, by seed in Canada, 394 ; of

cucumber, by seed in U.S.A., 122 ; of

raspberrj'. by Aphis ruhiphilu in Canada,
219, 394 ; of sugar beet, by Myzus jhr-

sicae, in Colorado, 230.

Mucor can cause coco-nut bud rot in

Malaya, 173.

— , effect of formalin on spores of, 330.

— , effect of sunlight on spores of, 337.

— on citrus in S. Africa, 58.

— on sugar-cane in Louisiana, 42.— fragilis on fruit in Belgium, 62.

— fnucedo, Fu^arium parasitic on, 65, 66.

in the leather industry, 43.

on fruit in Belgium, 62.
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[^Mucorl piriform is in the leather industry,
43.

— r((femos»s, carbon nutrition of, 36.

in the leather industry, 43.

on fruit in Belgium, 62.

Mulberry (Jlfo?-Ms\ Schisophyllum commune
on, in Indo-China, 41.

—, Sderotinia carunculoides on, in U.S.A.,
387.

Mitsa paradisiaca and M. sapieniiim, see
Banana, Plantain.

— textilis, bunchy top of plantain on, in

Ceylon, 108.

— —, Pseudomonas mnsae on. in Dutch
E. Indies, 225.

Mustard (Brassica), Uroa/stis coralloides on,
in India, 162.

Mycelium radicis abietis iu mycorrhiza of
Picea abies in Sweden, 122, 123, 124.

atrovirens on Picea abies in Sweden,
123, 124.

syivesfris in Pinus syheslris in Sweden,
122, 123, 124, 443.

Mycoderma tannica in tlie leather in-

dustry, 43.

Mycorrhiza ot Calluna, 122, 129.
— of conifers, 122, 234, 396, 442.—

• of Ericales and Pyrohiceae, 129.— of Solanum, Orobus, and Mercurialis,

231, 232.—
• of trees in Italy, 304.

Mijcosphaerella, relation to Bidymella, 48
;

to Ramxtku ia and Ovuiaria, 453, 454.— bambusifolia in Japan. 415.— brassicicola on cabbage in Denmark,
370.

— caricae on Carica papaya in Ceylon,
163.

— carinthiaca on clover in Wales, 422.— ciirullina, relation to Diplodina lycoper-

sici of, 150.— — , relation to Didymella lycopersici of,

48.

— fragariae on strawberrv ii? Mexico,
375.

— rjossijpiella on cotton in Indo-China,
160.

— rubina on loganberry in U.S.A., 387.
Myosotis sylvestri^, Erysiphe ciclwracearum

on, 335.

Myristica frayrans, see Nutmeg.
Myxosporiinn on Brazil nuts, 236.— maU, relation to Diaporthe perniciosa of,

63.

MyzKs persicae, transmission of sugar beet
mosaic by, 230.

Nasturtium (Tropaeolum), Bacillus solana-

cearum on, in U.S.A., 201,
Naiicoria suaris only found under alders,

234.

Nectarine [PrunxiR persica), Exoascus ch-

formans on, in Mesopotamia, 54.

—
,
peach yellows said to afiect, in

U.S.A., 298.

—, Pseudomonas pruni on, in Japan, 133.

Nectria on apple and pear in Mexico,
375.

— on coco-nut, rubber, and sugar-cane
in Indo-China, 159, 160.

[A'erfn'a] on scale insects, 354.— on sugar-cane in Louisiana, 42— diploa on scale insests, 354.
— cinnabarina on pear in California, 218.— flavolanaia on cacao in Uganda, 20G.— Jlocculenta on Grevillea robusta in Uganda,

3.

— galligena, infection by, 106.— —, life-history of, 61.

on apple in Belgium, 62 ; in Cali-
fornia, 217, 378; in Denmark, 370;
in England, 61, 106 ; on Pacific Slope,
217.

Neocosmospora vasinfecta, fungus resem-
bling, on date palm in Morocco, 18.— — on Crotalaria Juncea in Tonkin,
294.

Xeofabraca malicorticis on apple in British
Columbia, .386 ; in California, 378

;

on Pacitic Slope, 218.

Neophrotoma umbripennis, Empiisa conglome-
rata on, in S. Africa, 391.— unicingulata, Entoniopihfhora apiculata on,
in S. Africa, 391.

' Nerume ' disease of walnut in Italj',

283".

Neuroryctes liydrophobiae, bodies resem-
bling, found in maize mosaic, 19.5.

New Zealand flax, see Phormium.
Xicandra physahides susceptible to tomato

mosaic, 122.

Xicotiana, see Tobacco.
Nocardia, see Actinomyces.

Northiella sarchari, name projjosed tor

cause of Fiji disease of sugar-cane,
187.

Nutmeg (Myristira fictgrans^t, Phomopsis
on, in W. Indies, 332.

Xysius ericae, chlorosis of potato caused
by extract of, 449.

Xyssa, Hainesia lythri on. in N. America,
110.

Oak {Qiiercus), Cortinarius falminetis and C.

rubipes in mycorrhiza of, 396.

—, fungi in mycorrhiza of, in Italy, 306.
—

-, Hainesia li/lhri on, in N. America,
110.

— , Microsphae7-a alni on, in Europe, 97,

386.

—, — extejisa {M. ulni-extensu) on, in

Germany, 97.

— ,
-— quercina on, in Italy, 97.

—, mildew, perithecia of, in Bohemia,
335, 336 ; in Germany, 97 ; in Italy,

97.
—

-, Oidium quercinuni on, in Bohemia,
335 ; resistance to, of varieties of, 336.

Oats {Arena sativa), bright speck disease

of, in Denmark, 421.

— , Claviceps purpurea on, in Algeria, 423,
424.

— , Fusarium culinorum on, in Denmark,
369 ; in France, 334.

•— , Gibberella saubinetii on, in U.S.A., 168.
— . grey speck disease of, in Denmark,

417.

— , Helminthosporium avenac on, in Den-
mark, 369.
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[Oats], Htbninthosporhan tins and II. tin-

ciami can infect, in India, 161.

— , Hormodendri'H dadosporioidoi on, in

California, 378.

—, legislation against importation of.

into U.S.A., 368.

—, Puccinia corouuia and P. coroni/era on,

see P. Mil.

—. — grominis on, in Canada, 336 ; in

Denmark, 370 ; resistance of varieties

to, in California, 377.

—, — lolii on, host-parasite relations of,

338, 339 ; nutritional relations of,

118.

— , Pijlliium de Baryanum on, in Denmark,
36;».

— , Usiilacjo avenue on , in Britain, 156; in

Canada, 436 ; in Denmark, 136, 137,

369.

—, — lexis on, in Denmark, 136, 369.

— , yellow tip disease of, in Sweden,
209, 210, 417.

Odontia on sugar-cane in Trinidad, 270.

Uedocephalura apinulosuin on banana in

Dutch E. Indies, 224.
Otnocarpus vitiensls, protozoa in latex of,

450.

Oenothera. Haluesla hjlhrl on, in N.
America, 110.

Oidiuii) on avocado pear in Florida, 433.— on beet in France, 361.— on potato in France, 361.
— on sheet riibbei', 262, 263.
— on rubber trees in Dutch E. Indies,

19, 86.

— on tobacco in Dutch E. Indies, 20,
275.
— ladls, resistance of sjiores of, to sun-

light, 337.
— queixinum, fibrosin bodies in oidia of,

335.
— —, resistance of varieties of oak to,

336.
— tuckeri on vine, control in Germany,
390 ; in Italy, 68 ; occurrence in Mo-
rocco, 35.

Oil palm t^Elaels guineensis), bud rot of, in

Surinam, 2.

, coco-nut bud rot transmissible to,

in Africa, 79 ; in Surinam, 1.

—
• —, disease resembling coco-nut bud
rot on, in Dutch E, Indies, 20.— — , Fomes connatus and F. pectinalus on,
in the Congo, 78.

, Gunodcnna applanatwin on, in San
Thome, 78.

— — , — australe, fornlcatum, fuhellurn,

pediforme, and lumidum on, in the
Congo, 78.

, — lucidum on, in Nigeria, 78; in

the Portuguese Congo, 78, 217.

, 'juvenile disease' of, in Dutch
E. Indies, 20.

, Pestaloszia guepini on, in Dutch E.
Indies, 413.— — , Pohjsticius versicolvr on, in the
Congo, 78.

Olea europaea, see Olive.
Olive, bacterial disease of, in Morocco,

35.

[Olive], Bacterium savastanoi on, in

Mexico, 375 ; transmitted by olive

fly, 117.

— , Cycloconium oleaginum on, in Spain,
354,

—
-, Fomes igniarius on, in France, 417.

Onion {Allium cepa), Aspergillus niycr on,

in U.S.A., 405.

—, Bacillus rarotovorus on, in U.S.A , 405.
— , bacterial i-ot of, in W. Indies, 155.

— , Botrytis on, in U.S.A., 407,

— , — aim on, in S. Africa, 284.

—, CoUetotrichum circi)ians on, in U.S.A..
278, 407,

—, Fiisariimi on, in Porto Rico, 316 ; in

U.S.A., 407.
•—, — main on, in U.S.A,, 405, 407
—

, Macrosporiumj^arasiticum on, in U.S.A.,
406, 407.

—, Peronospora schleideni on, in Denmark,
370 ; in U.S.A., 407

;
perennial my-

celium of, lOO.

—, Sclerotiitm ccpivorxim on, in Britain,

156.

— , Uroojslis cepiulae on, in Britain, 35, 73,

156; temperature and other relations
of, in U,S,A., 281.

— , Vermiculariu circinans on, see Colleta-

Irichum circinuns.

Oospore spp. on frozen meat, 60.
— in diseases of man and animals, 70.
—-peipusilla on fruit in Belgium, 62.
—-pushdans on potato in Britain, 156;

in British Columbia, 82.

— scabies, see Actinomyces scabies.

— umbrina on fruit in Belgium, 62.

Ophiobolus cariceti, hosts of, in U.S.A.,
382.

, legislation against, in U.S.A., 368.

on wheat in Australia, 340 ; in

U.S.A,, 288, 289, 381, 382, 424.
— — , relation to 0. graminis, O. lierpo-

trickus, Sphueria cariceti, and .'''. eucrypta,

381.
— graminis, see 0. cariceti.

Ophioneclria, relation to Podoncctria, 354.

Opium poppy [Pupuver somnifenum), Macro-

sporium papaveris on, in Italy, 304.

Opunlia, diseases of cultivated, 345.

Orange root fungus on rubber in Dutch
E. Indies, 19.

Orange, see also Citrus.

— , Amylirosa aurantiorum on, in Paraguay,
351.

—, Bacillus giimmis on, in Paraguay, 349.

— , cankei", see Pseudomonas citri..—
•, Cladosporium cit7% on, in Paraguay,
349.

— , — compaclum on, in Spain, 354.

— , collar rot of, in S. Africa, 12.

—, Cytosporina citriperda on mandarin, in

Italy, 426.

— , Ephelidium aurantium on, in Paraguay,
350.

— , foot rot of, in S- Africa, 12.

—
,
gummosis of. in Paraguay, 349 ; in

S. Africa, 12.

—, lepra explosiva of, in Paraguay, 349.

— , legislation regarding importation of,

in U.S.A., 367.^
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[Orange], Mdiola camelUae on, in Japan,
428 ; in Mexico, 375.

— , non-parasitic rot of, in Paraguay,
349,

— , Paradiplodia auranUurum on, in Para-
guay, 350.

—, Penicillium on, in S. Australia, 429.

—, Pseudhaplosporella auraniiornm on, in

Paraguay, 350.

— , Pseudomonas citri on, control in Japan,
427 ; in the Philippines, 214, 215

;

relation of epidermis and stomata to

resistance to, 12, 13 ; resistance of

varieties to, 12, 13, 214, 215, 429.

— , Pythiacysiis cifrophthora on, in S.

Australia, 429.

—, Stilhella JIavida on, in Porto Rico, 292.

— , ' white rust ' of, in Chile, 349.

Orobus coccineus and 0. ti'beroius, mycor-
rhiza of, 231, 232.

Orobanche, legislation against, in Ru-
mania, 456.

— , relation of, to host, 410.

Oryctes, carrier of fungous diseases of oil-

palm in Africa, 79.

Orijza, see Kice,

OmsphaereJla lapathi on Eumex, 454.

Ovularia, relation to Ovo^phaerelki, 458,

454.
— obliqua on Rumex, see OvosphaereUa

lapathi.

Omlariopsis gossijpii on cotton in W,
Indies, 155,— papayae on papaw in S. Africa, 106.

Oxalis i-erima. aecidial stage of Puccinia

maydis on, in Morocco, 34.

Pachypasa capensis, Entomophthora ajnculaia

on, in S. Africa, 391.

Palmyra palm {Borassiis flabelUfer), Phyto-

phthora palmivora {Pythium pcdmivoriim)

on, in Bengal, 443.

Panicum susceptible to sugar-cane mosaic
in U.S.A., 192.

— jnimentaceum, Acrothecium Inna'um on,
in India, 161.

, Ustilago paradoxa on, in India,
344.

Papaver somniferum, see Opium poppy.
Papaw {Carica papaya), CAktotrkhum cari-

<ne on, in Ceylon, 1(53.

— . Mycosphaerella caricae on, in Ceylon,
163.

—, Ovulariopsis papayae on, in S. Africa,
106.

— , Phylloslicta caricae-papayae on, in S.

Africa, 61,
—

-, ripe rot of, in S. Africa, 376.
—, species of Phoma and Phylhstida re-

corded on, 61.

—, Vermicularia capsici can infect flowers
of, in India, 196.

Paradiplodia uurantiorum on orange in

"^Paraguay, 350.

Paris daisy {ChrysantJienmm frutescens),

Baclerium iumejacieiis on, in Britain,

165.

Parodiopsideae, affinities of, to Erysi-
pheae, 317.

Pai'sley {Petioselinum sativum}, Bacillus

solanaciaruin on, in Dutch E. Indies,
328.

[Parsley], bacterial disease of, in the
Philippines, 418.

— , Pusidadium d^pressum var. petroselini

on, in Spain, 854.

— , immune to Septoria apii in Germany,
326; in U.S.A., 8.

Patellina fragariae, see Pezizella hjthri.

Patouillardiella parasitic on scale insects,

354.

Peach {Primus persica) , Diaporthe peniiciosa

on, in Belgium, 63.

— , Exoascus dejormans on, control in Ger-
many, 390; in Italy, 228; occurrence
in Mesopotamia, 54.

— freckle in S. Africa, 376.

— , Pseudomonas pruni on, in .Japan, 132,

133.

—, Pythiacystis citrophihoia on, in Cali-

fornia, 379.

— , Pticcinia pntni on, in Uganda, 206.

— , Ehizopus nigncans on, in U.S.A.,
434.— scab in New .Jersey, 285.

—. Sderotinia cinerea on, in New .Jersev,

285; in U.S.A.. 434.
— yellows and ' little peach ' in U.S.A.,

298.

Peanut, see Groundnut.
Pear {pyrus coiiimunis), Badllus amyloiofus

on, in Canada, 337 ; in Mexico, 375

;

in New Zealand, 22,

— . Baderium tumefaciens on, in Mexico,
37.5.

— , Cephalothecium roseum on, in Italy,

25.

—, Cercospora piricola on, in .Japan, 41.5.

•— , core rot of, in Italy, 25.
-—, Diaporthe pei-niciosa on, in Belgium,

63.

— , Dothiorella vinosa on, in Belgium, 63.
•— , Fabraea maculata on, in New Jersey,

285,

—, fireblight, see Bacillus amylovorus.

— , Fusarium icillkommii on, in Pacific

States, 217.

—, Fusidadium, see Venturia pirina.

—, Gymnospjorangium sabinae on, in Den-
mark, 370.

— , 'lithiasis' of, in S, Africa, 11,

—, Neclria on, in Mexico, 375.

—, — ciiinabarina on, in Pacific States,

218.

—, — galligena on, in Pacific States,

217,

—, Neofabraea malicorticis on, in Pacific

States, 218,

— , p-ythiacystis citropldhora on, in Califor-

nia, 879.

—, Tajihrina bullata on, in England. 157.

— , Trichothecium roseum on, in Italy, 25.

— , Venturia pirina on, control in Austra-
lia, 435; in France, 111, 112; in Ger-
many, 229 ; occurrence in Belgium,
62 ; in Mexico, 375.

Peas {Pisum), Ascochyta pisi on, in U.S.A.,
282.

— , Bacillus lathyri on, in England, 372.

—, CoUetotridnon pisi on, in U.S.A,, 282.
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[Peas], Eriisi2jhejnsi on, in Denmark, 370.

— , — polygoni on, in Uganda, 207.

— , Fusarium on, in Denmark. 370.

—, mosaic of, in Canada, 3t>2, 394.

—, Pseudomonas pisi on, in U.S.A., 152.
—, Rhizoctonia solani on, in Porto Rico,

274.
— . undetermined disease of, in Morocco,

35.

—, Uromyces pisi-sativi on, in Morocco.
34.

Pecan (Carya) rosette in U.S.A., 440.

Pectinase secretion by Rhiscypus, 64. 273.

Pelargonium, Hainesia lythri on, in N.
America, 110.

Pellicularia on coffee in Porto Rico, 316.
Pclliondla macrospora on Brazil nuts, 235.
Penicillium, carbon nutrition of, on sweet

potato, 36, 37.

— , effect of orchard spraying on, 348.— in the leather industry, 43, 44.—
• injurious to paint, 276.
— on frozen meat, 60.

— on stored barley and wheat 25, 26.

— on sugar-cane in Louisiana, 42.— hrevicaule on fruit in Belgium, 62.

— cyclopium, influence of hj-drogen-ion
concentration on germination of, 398.

—
• —, sulphur metabolism of, 398.
— decumhcns in leather industry, 44.
— digitatum on citrus in S. Africa, 58.— expansum in leather industry, 44.
—

•
— on stored apples in California,

431.
— jUivxm on fruit in Belgium, 62.— gluucutn in leather industry. 44.

-on fruit in Belgium, 62.

— — on stored apples in Canada, 375.
resistance of spores of, to sunlight,

337.

sulphur metabolism of, 398.
— llaUcitm on citrus in S. Africa, 58.
•—

• —, influence of hydrogen-ion con-
centration on germination of, 398.— lanosum in leather industry, 44.

— olivaccmn var. discoideuni on fruit in

Belgium, 62.

— roseiim on fruit in Belgium, 62.— viridicatum in leather industi-y, 44.

Pennisetum typhoideum, Acrothecium pen-
niseti on, in India, 103.

Peony, Phytophfhora on, in U.S.A., 35.

Pepper {Piper nigrum), Rosellinia hunodes
on, in Mysore, 95.— {Capsicum), see Chilli,

Periconia byssoides on coffee in Uganda, 4,

205.

Perisporina truncafa, Cidnnohella parodielli-

cola parasitic on, 318.

, mycelial characters of, 317.
Perisporium truncatum, see Perisporina b-uU'

cata.

Permeability, influence of wounding on,
245.

Peronoplas^nopara humuli on hops, legisla-

tion against, in England, 73.

Peronospora effusa on spinach in France,
364.
— hyoscyami on tobacco in Florida, 320,

322.

\_Peronospora^ parusitica, specialization of,

79.

— schacMii on beet and mangold in Den-
mark, 370.

— scldeideni on onion in U.S.A., 407.— — on onion and leek in Denmark, 370.
, perennial mycelium of, in onion

and shallot, 100.

Persimmon {Diospyros kaki], CoUelofrichwn
kaki on, in Italy, 388.

— , Gloeosporixnn kaki on, in Italy, 38S.
Pesiolozzia on cuco-nut in Ceylon, 163.—

• on elms in Holland, 277.
— on Htvca rubber in Sumatra,' 413.— on tea in Uganda, 206.
— guepini, strains of, 413, 414.

, pure line selection in, 452.— pahnarum believed identical with P.

gitepini. 413.

, effect of formalin on spores of,

330.

on coconut in Dutch E. Indies,
19 ; in Indo-China, 159.

on Heiea rubber iu Uganda, 206.—
• fheae on tea, believed identical with
P. guepini, 413.

— nvicola on vine in Brazil, 49.

Petroselinum sativum, see Parsley.
Petunia, mosaic of, in Canada, 392.
Peuccdanum officinale, Puccinia. peucedunt-

parisiensis on, in Britain, 92.

Pezisa oenotkerae, see Pezizdla lyihri.

Pezizella lythri, life-history and taxonomy
of, in U.S.A., 109, 110.

Pharioccphalus suspected to transmit
sugar-cane mosaic in Cuba, 342.

Phaeofieptoria on Phormium tenax in New
Zealand. 295.

Phaeosphacria hamhusae in Japan, 415.

Phuaeolus, see Bean.
Phenol, fungicidal power of, on Botryiia

cinerea, 114.

Phenology and plant diseases, 68.

Phleuni pratensc, Puccinia grayninis on, iu
Canada, 336; in U.S.A., 208.

, P. phlei-pratense on, in Wales, 422.— — , Scpioria cnbnifida on, in Wales,
422.

, yellow tip disease of, in Sweden,
417.

Phloem necrosis in coffee in Surinam,
1 ; in Hevea rubber, 144, 145 ; in po-
tatoes, see Potato leaf roll.

Phlyctaena on Herea rubber in Indo-
China, 158.

Phoenix dactylifera, see Date palm.
Phoma injurious to paint, 276.
— in water supplies, 94.

— on citrus in Mesopotamia, 54 ; in S.

Africa, 58.

— on coffee, Coiiiotheciiim stage of, 4, 6
;

occurrence in Kenya, 52 ; in Uganda,
2, 3, 4,6, 205 ; transmitted by insects.

6.

— on cotton in U.S.A., 59.

— on Ciipressus in Denmark, 371.— on elms in Holland, 277.— on flax in Ireland, 175.
— on Hevea rubber in Indo-China, 150.
— on rice in Indo-China, 157.
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[Pkoma] on sugar-cane in S. Africa, 271.

— alternariaceum on tomato in Britain,

150.— hetae on beet in Denmark, 370 ; in

Sweden, 418.
— citricarpa on lemons in N. Zealand,

290.
— desiruclha on tomato in Belgium, 62

;

in Britain, 149, 150; in Czecho-Slo-

vakia, 149.
•.— exigua on flax in Europe. 175.

— ferrarisil on tomato in Italy, 364.

— fidilis, Alternaria stage of, 150.

— glumarum on rice in Ceylon, 163.

— herbarum on flax in Europe, 175.
.— heveae on Hevea rubber in Uganda, 6.

— insidiosa on sorghum, sugar-cane,

Sudan grass, and maize in U.S.A., 170,

289.
— hjcopersici, see Dlplodina lycopersici.

— mali on apple in S. Africa. 284.
— microsporella on papaw, 61.

— musae on banana in the Philippines,

387.— rickardiac, Alternaria stage of, 150.

Fhomopsis on coffee in Kenya, 52 ; in

Uganda, 205.
— vn grapefruit in W. Indies, 382.
— on Hevea rubber in Uganda, 206.
— on nutmeg in W. Indies, 332.
— abietina on Pseudotsvga Doiiglasii

and dead Pinus syhestris in Britain,
92 ; relation of, to Fasicoccum abietinum.

Boihiorella pithya, and Scleroiihoma

pitlnja, 92.

— berfkoUeiianum on Brazil nuts, 235.
— citri on citrus, control in Florida,

382.

on lemon and pomelo in California,

379,

on lemon in New Zealand, 290.

, temperature relations of, 312, 313.
— daucicola on dead carrot stems in

Hungary, 275.
— denigrata on Brunella, 275.
— thujae, relation of, to Diaporfhe thujana

on Thvja in Germany. 151.
— piijiya, see P. abietina.

— pseudoisugae on Larix leptokpis and
Tsuge albertiana in Britain, 48, 49.— rexans, on eggplant in Louisiana, 197.

Phomiium. bacteria on, in New Zealand,
294, 296.

— , Fusarium on, in New Zealand, 295.

— , Heterosporium on, -in New Zealand,
295.

— , Phaeoseptoria on, in New Zealand,
295.

— , Ramidaria phoitnii on, in New Zealand,
294, 295, 296.

— , Septoria On, in New Zealand, 295.

—
,
yellow leaf disease of, in New Zea-

land, 294, 295, 296.

Phragmidium subcarticiinn on roses in

Mexico, 375 ; in Morocco, 34.

Phycomyces nitens, Fusarium solani para-
sitic on, 65.

PkyUactinia conjlea, mycelial characters of.

317.

P/iyUosticta on cacao in Uganda, 206.

[Phyllosticial on Hevea rubber in Indo-
China, 158.— caricae-papayae on papaw in S. Africa,

60, 61.

— congesta on Japanese plum in Georgia,
222.

•— haicaiiensis on sugar-cane in Hawaii,
194

— {?) l.eveae on Htvea rubber in Uganda,
206.

— nicotiana on tobacco, 401.— papayae on papaw, 61.

— rabiaei on chick-pea in Spain, 3.53.
•— ramirola on Hevea rtibber in Uganda, 6.— sacchari on sugar-cane in Porto Rico,

316.

Plnjsalis longi/olia. mosaic of. 122.

Physalospara baccae on grapes in Japan,
101, 102.

— cijdoniae or\ apple in Canada, 374; in
California. 378.

Pliysoderma. legislation against, in U.S.A.,
367.

— debeauxiionSciUa mariiimain Italy, 303.
— niaydis on maize in Japan, 414, 415.

Pii'/fobacter hjcopersicmn on tomato in
Holland, 362, 363.

Ph;ifomonas, proposed name for flagellates

in plant latex, 309.

Phytophthora, list of species known to

occur in soil, 399.
— on coco-nut in Ceylon, 163.— on cotton bolls in W. Indies, 155.— on peony in U.S.A., 35.

— on I'hubarb in U.S.A., 102.
— on rubber in Ceylon. 13-3 ; in Dutch

E. Indies, 19, 86 ; in Malava, 332 ; in

Uganda, 206.— caciorutn on apple in Britain. 1.57.

— cryptogea in water supplies. 94.

on tomato in Britain, 373.— trythrosepfica , cultures of, 253, 399.
— faberi, legislation against, in Cevlon,

280.

on cacao in Surinam, 2 ; in W.
Indies, 155, 171.

on Dcndrobiurn macarfhiae in Cej'lon,

331.— — on rubber in Ceylon, 162, 331 ; in

Malaya, 172.
—

• — , relation of, to coco-nut bud rot, 2,

171.

— infcstans, bionomics of. 251.

, cultures of, 253, 399.

, saprophytic life of, in soil, 251,

399.

on potato, control in Austria, 248
;

in Denmark, 247; in U.S.A., 450;
factors influencing tuber rotting by,

in Austria, 248 ; in Canada, 249, 251,

374 ; in Germany, 09 ; legislation

concerning, in Denmark, 126. 127
;

losses caused, by, in Germany, 204

;

pathology of, 253 ; occurience in

Britain, 155, 156 ; in Canada, 248,

337, 360, 374 ; in Denmark, 247 ; in

France, 260 ; in Germany, 204 ; in

Morocco, 34 ; in Sweden, 131, 418
;

resistance of varieties to, 156, 257,

260.
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[Pkijtophthora infesians] on tomato in Hol-

land, 362, 363 ; in Mexico, 375 ; in

Porto Rico, 316.
— meadii, fungus resembling, on Cyno-

metra caulijlora in Ceylon, 160.

on rubber in Ceylon, 162.

— tiicotianne, cultures of, 253.

— — on tobacco in Cameroons, 44 ; in

Dutch E. Indies. 20, 275.

— omnivora on fruit in Belgium, 62.

— pabnivora on coco-nut in W. Indies,

171.

on Palmyra palm in India, 443.

—

parasitica in water supplies, 94.

— — on tomato in Britain, 373.

temperature relations of, 312.

— syringae, cultures of, 399.

— terrestris, see P. 2iarasitka.

Ficca abies, mycorrhiza foimed by M>j-

celium 7-adids ab letis on, 122, 123.

relation of Boltfus luteu-^! to, 443.

— rubix, Coriinarius in mycon-hiza of, in

U.S.A.. 396.

Pilaira dimidiaia in leather industrj-, 43.

Pilobolus a-ijsiallinus in leather industry,

43.

Pine {Pi7uis sylvistris , Boletus httens asso-

ciated with, 233 ; forms mycorrhiza
..f, 442.

—, Brunckotstia destruens on. in Germany,
332.

— , Cenangium abittis on, in Germany,
332.

— , Coiiinarius callisteus in myoorrhiza of,

396.

— , Cionartium asdepiadeum on, 79.

— , Mijcelium radicis sijhestris forms my-
corrhiza of, 122, 123, 124, 442, 443.

'

— , ati-ovirens on, 123, 124.

— , Phomopsis abiefina on, in Britain, 92.

—, wilt of seedlings of, in S. Africa,

376.

Pineapple (Aiianas sativus), Pijthiuin on,

in Hawaii, 205.

Pinus austriaca, Boletus hduiis associated

with, 233.
— halepensis, Boletus boudieri associated

with, 233.
— koraiensis, Fusarium on, in Canada,

375.— montana, Boletus lidens associated with,

283.— pinaster. Boletus boudieri associated

with, 233.
— strobus, mycorrhiza of. in U.S.A.,

396.

needle blight of, in Canada, 333.

— sylvestris, see Pine.
Piricularia on rice in U.S.A., 84.

— grisea on rice in Italy, 344.
— oryzae on rice in Cevlon, 163 ; in

ludo-China, 157 ; in Italy. 343. 344.

Pirolaceae, mycorrhiza of, 129, 130.

Pisum elatius and P. jomardi, Collelotrichum

pision, in U.S.A., 282.
— sativu7n and P artense, see Peas.

Placophomopsis heveae on rubber in Uganda,
262.

Plant pathologists, training f<ir, 114,

115.

Plant patholngy in relation to human
welfare, 30,^31.

Plantain (Af(«a paradisiaxK \ bunchy top
of, in Ceylon, 108, 109, 331.

Plasmodiophora brassicae, cnrbolinc'tim for

control of, in Germany, 146.
— — on cabbage in Bulgari.t, 410; in

Sweden, 418.
on turnips in Ireland, 236.

, uspulun for control of, in Ger-
many, 239.

— vascularum on sugar-cane in Porto
Rico, 314, 31.">.

Plasmojmra viUcoJa on vine, control in

Italy, 67 ; effect of Bordeau.\ mixture
on, 182, 388; germination of spores
of, 181 ; infection by. 411 ; occurrence
in Morocco, o-j ; in New South AVales,

153 ; in S. Australia, 153.— >rildemaniana var. macrospora in Japan,
415, 416.

Pldeosporu vuUssae on Melissa officinalis in

Italy, 3()4.

Pleospora graminea on 1 parley in Denmark,
136, 369. (See also Hdminthfjsporium
gramiiiev.m.)

— hjcojJersici on fruit in Belgium, 62.

— orijsae on rice in Italy, 343.— teres on barley in Denmark, 369.

Piowrightia morbosa, legislation against,

in Britain, 73.

Plum {Prunns domcstica), chlorosis of, in

S. Africa, 11.

— , Diaport/'C pterniciosa on, in Belgitrm,
63.

— , Dothiorella vinosa on, in Belgium, 63.

—
,
peach yellows on, in U.S.A , 298.

— , Piowrightia morbosa on, legislation

against importation of, into England,
73.

—, Polysiigma pruni on, in relation to

lime, 69.

— , Pseudomoims inuni on, in .Japan. 132,

133.

— , Rhizopus nigricans on, in U.S.A.. 434.

— , Sclerotinia cinerea, eftect on composi-
tion of, 444.

—, Stereum purjmreum on. in Britain,

1.57.

— , Taphrina pruni on, in relation to lime,

69.

Poa annua. Gibberdla saubinctii vii, in

U.S.A., 168.
— pratensis, Claviceps on, in U.S.A., 109.

, Gibberella saubinetii on, in U.S.A.,
168.

— tririalis, Scptorin cubnifida on, in Wale^,
422.

Podonectri'i parasitic on scale insects, 354.

Podosphaera leucotricha, fibrosin bodies in,

335.
— — on apple in Denmark, 370 ; in

Sweden, 418. (See also Apple mildew).
Polistes hebraeus, Isaria criiuitu on, in Fiji,

356.

Puhjporus cqffeae on coffee in Uganda, 20t>.

— inter) I'ptus on tea in Ceylon, 160.
— mesotalpae on tea in Ceylon, 160.

— pidcherriimis on evergreen beech and
eucah-ptus in Tasmania, 279.
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l^Polijporv.s] volvadis, enzvme production in,

49.

Polijspora lini on flax in Ireland, 173, 176.

Polyslichts versicolor on oil palm in the

Congo, 78.

Polijthrincium trifolii on Trifulium procuinbens

and T. cmense in Spain, 35-i.

Polijtoca, legislation against importation
of, in U.S.A., 367.

Pomegranate {Puniat granatum), CoUetotri-

chutn on, in Uganda, 6.

— , Dothiorella sanninii on. in Italy, 351,
352.

Pi.melo. see Grapefruit.
PL>plar, Cytospora chnjsosperma on, in &.

Africa, 376. (See also Populus).

Popuhis. Hainesia Ujthri on, in N. America,
110.'

— tremvla, Boletus rufus, Cortinarius coUini-

(us, and Rnssnla virescens in mycorrhiza
of, in Ital3', 306.

Poria on rubber in Dutch E. Indies, 19.— hypobru7inea on dadaps and Tephrosia

Candida in Ceylon, 163.
— — on rubber, 135 ; in Malaya, 268.— lojpolateritin on tea in Ceylon, 162.

Potato {Solannm tuberosum ), Actinoviyas
aeriKjineus, A. albus, A. albus var. cretn-

ceus, A. albus var. ochroleucus, A. in-

canescens, A. intennedius, A. nigrifirans,

A. tricolor, and A. xanthostroma on, in

Eui-ope, 183.

— . Actinomxjces scabies on, control in

U.S.A., 82. 132; occurrence in Austria,

183 ; in Canada, 360 ; in Sweden, 131,
418.

— , AUervaria solani on, in Austria, 24S ;

in Canada, 360; in Dutch E. Indies,
19 ; in Uganda, 207.

— , Arniillaria meUed on, in Britain, 357.

—, aucuba mosaic of, in France, 446 ; in

Holland, 255.
—. Bacillus atrosepticus on, identity of B.

melanogemis, B. phytophthorus, and B.

solanisaprus with, 82 ; occurrence in
Austria, 247; in Britain, 156; in

Canada, 249, 360, 374 ; in Denmark,
126, 370 ; in France, 257 ; in Sweden,
131 ; in U.S.A., 285, 371.

— , — solanacearuin on, in Dutch E.

Indies, 19 ; in India, 357.

— ,
' black heart ' of, in India, 35S.

— ,
' bright speck ' disease of, in Den-

mark, 421.

—, calico disease of, in U.S.A., 448.

—, chlorosis of, caused by Kysius ericae,

449.

—, Corticium solani and C. vagum on, see

Bhizoctonia solani.

—. crinkle of, in Britain, 307 ; in

Canada, 250 ; in Holland, 256.

— , curly dwarf of, in Canada, 250 ; in

France, 446 : in Ssveden, 131.

— , degeneration of, in Britain, 261 ; in
France, 32, 259, 260, 446; in Holland,
254.—, Duke of York mosaic of, in Holland,
256.

—, Fusarium on stored, in Austria, 248 ;

in Canada, 249 ; in India, 358 ; leaf

roll caused by, in Canada, 374 ; wilt
caused by, in India, 358 ; regulations
against, in Denmark, 126, 127.

[Potato], Fusarium oxysporum on, in

U.S.A., 82, 83, 285, 3.58.

— , — radicicola on, in U.S.A., 83, 358.— , — solani on, in Japan, 80.

— , — trichothecioides on, in U.S.A.. 358.
— ,

' frisolee ' of, see Mosaic.
— , Hypochnvs solani on, see Rhisoctonia

solani.—
. internal brown fleck of, in S. Africa,
376.

—
. leaf drop of, in Canada, 250.— , leaf roll of, in Britain, 156, 258, 259,
306 ; in Canada, 249, 361, 374 ; in
Denmark, 370 ; in France, 32, 256,
260, 446, 447 ; in Holland, 255, 256 ;

in Ireland, 306, 307 ; in Japan, 359
;

in Sweden, 131 ; in U.S.A., 257. 3.59,

447.

— , legislation regarding importation of,

into Canada, 240; Denmark, 125;
Sweden, 128; U.S.A.. 240, 366, 408.—
, leptonecrosis of, see Leaf roll.

— , Macrosporium solani on, see Alteniaria

solani.

—, marginal leaf roll of, in France, 446

;

in Holland, 255.

— , mosaic of, in Britain, 156, 258, 261
;

in Canada, 250, 360, 374. 392 ; in
Denmark, 370 ; in France. 32, 256,

446; in Holland, 255, 363; in Ire-

land, 306 ; in U.S.A., 257, 285, 359,
448.

— . mycorrhiza of, 231, 232.

— , Oidium on, in France, 361.
— . Oospora puslnlans on, in Britain, 156

;

in Canada, 82.

—
,
phloem necrosis of, see Leaf roll.

— , Phytophthora infesfans cm, control in
Austria, 248 ; in Denmark, 247 ; in

U.S.A., 450 ; factors influencing tuber
rotting by, in Austria, 248 ; in Canada,
249, 251, 374 ; in Germany, 69 ; legis-

lation concerning in Denmark, 126,

127 ; losses caused by, in Germany,
204

;
pathology of, 253 ; occurrence in

Britain, 155, 156 ; in Canada, 248,
337. 360, 374; in Denmark, 247; in

France, 260 ; in Germany, 204 ; in
Morocco, 34 ; in Sweden. 131. 418

;

resistance of varieties to, 156, 260.

—. Puccinia pittieriana on, in America,
86.

—, Ehisoctonia on, control in U.S.A., 29 ;

occurrence in France. 257 ; in India,

358; in U.S.A., 285.

— , — solani on, control in U.S.A., 132,

372 ; occurrence in Canada, 337, 360 ;

in Sweden, 131 ; in U.S.A., 202; tem-
perature relations ol, 261.

— , ring bacteriosis of, in Sweden. 131.

—, 'russet dwarf of, in U.S.A., 448.
— rust, see Puccinia pittieriana.

, term applied to various diseases

in England, 306.

— , seed certification of, in Austria, 247
;

in British Columbia, 360.

— , Spondylocladium on, in Canada, 360^
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[Potato], Spongospora on, in Canada, 360
;

in Sweden, 418.

—, — sola)u, see S. subtetranea.

—, — subterranea on, in Austria, 183 ; in

India, 358 ; in Sweden, 131.

—, Sporidesinium on, in Morocco, 35.— spravins in Canada and U.S.A., 36,

450; "in Denmark, 247.

— , streak of, in Canada, 251.

—, Synchytrium emlobioticum on, legisla-

tion against, in Canada, 240 ; in Den-
mark, 125, 126 ; in Sweden, 128 ; in

U.S.A., 240, 366; life-history of, 80;
occurrence in Austria, 183; in Sweden,
131, 418. (See also Wart disease).

—, tip burn of, caused by Empoasca malt

in U.S.A., 448.— tuber rot in Austria, 248; in Britain,

156 ; in Canada, 249, 251, 374.

— , VertkilUum albo-afrum on, in Den-
mark, 370 ; in Sweden, 131, 418 ; in

U.S.A., 83.— wart disease catalase, and H-ion -con-

centration in tissues of, 131 ; dis-

seminated by seed in Britain, 156
;

immunity to, in Britain, 131, 156,

307; in U.S.A., 131.

—, wilting of, under walnut trees in

U.S.A., 320.

—, 'yellow dwarf of, in U.S.A., 449.

Putentilla, Hainesia hjthrl on, in N.
America, 110.

Primula kaschmiriana, P. veitchii, and P.

veris, Boiryiis cinerea on, 7.

Protea cyyiaroides, Psei'domonas proteamacu-

la)is on, 165.

Protozoa in latex, 307, 309, 310, 311,
449.

Prune {Primus domestica), Fames piricda,

Lensites swgpiaria, and Trametes camea
on, in Oregon, 62.

Pruma;, Pc:izvlla hjthri on, in N. America,
110.— amygdfdns, see Almond.— anneniaca, see Ajirieot.— cerasus, see Cherry.— domesttca, see Plum and Prune.— persica, see Nectarine and Peach.— triflora, Phiillosiicta congesla on, in

U.S.A., 222."

Pseudhaplosporella, aurantiorutn on orange
in Paraguay, 350.

Pseudopidium inusicolum on banana in

Dutch E. Indies, 224.
Pseudomicroceru parasitic on scale insects,

354.

Pseudomonas apii on celery in U.S.A., 201.— campestris on cabbage in Denmark.
370; in the Philippines, 418.— cerasus on cherry and apricot in

California, 379.— citri on citrus in Australia, 367 ; in
Hawaii, 215 ; in Japan, 427 ; in Meso-
potamia, 54; in the Philippines, 12,

214, 418 ; in S. Africa, 375 ; legislation

against in U.S.A., 367 ; relation of
stomata to resistance to, 12; resis-

tance of varieties to, 12, 13, 214, 215.— juglandis on walnut in California,
397.

\_
Pseudomonas] maivacfarvrn on cotton in

the Philippines, 418.— 7)tusue on banana in Dutch E. Indies,
224.— phaseoli on beans in Canada, 374 ; in

the Philippines, 418.— pisi on peas in U.S.A., 152.— profeamacidans on Protea cynaroides in

Britain, 165, 166.— pnmi on Prunus in Japan, 132, 133.— syringae on lilac in Denmark, 371.— folaasii on mushrooms in Enghim!,
157.

Pseudopesiza medicaginis on luceine in

Mexico, 375.— tri/olii on clover in Wales, 422.
Psoralea bitwninosa, Ceicospora latens 1'.

europaea on, in Spain, 354.

Piiccinia aniirrhini on snapdragon in

Canada, 375.— arachidis on groundnut, 36.— caricis f. d>_ffi<sa, specialization of, 451.— chrysanihemi on chrysanthemum in S.

Africa, 12.— coronata and P. coroni/era, see P. lolii.— dispersa on cereals in Canada, 336.— — on Loliiim perennc in Wales, 422.— glumurum on DucUjUs glomerata in

Wales, 422.— — on Hordeum juhalum in Canada,
337.

on wheat, genetics of resistance

to, 32 ; nutritional relations of, 118
;

occurrence in Britain, 289; in Den-
mark, 370 ; in Kenya, 53 ; in Meso-
potamia, 54 ; in Morocco, 34 ; in

Sweden, 417, 418; in U.S.A., 424;
resistance of varieties to, in Britain,

11, 289; in Kenya, 53.— graniinis, influence of H-ion con-
centration on spore germination of,

398.— — on barberry, distribution in

U.S.A., 167, 208 ; mode of infection,

241.

on cereals in Canada, 336.

on oats in California, 377.

on oats and rye in Denmark,
370.— — on wheat, biologic forms in

Canada, 56; in U.S.A., 207, 371;
factors influencing resistance to, in

California, 377 ; occurrence in Britain,

156 ; in Kenya, 53 ; in Mesopotamia,
54 ; in Mexico, 375 ; in Minnesota,
371 ; in Morocco, 34 ; in the Sudan,
10; in Sweden, 417 ; in Uganda, 3,

207 ; in U.S.A., 208, 424 ; resistance

of varieties to, in Britain, 11 ; in

Kenya, 53 ; in the Sudan, 10 ; in
Sweden, 417 ; in U.S.A., 207.— helianthi on sunflowers in Canada,
337.— hieracii, specialization of, 80.— lolii on Lolium perenne and L. spp. in
Wales, 422,

on oats, germination of spores of,

39 ; host-parasite relations of, 388,

339; nutritional relations of, 118;
occurrence in Canada, 336.
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[Paccinia'l mahacearum, life h istory of, 236

;

mode of infection by, 242 ; occurrence
in Morocco, 34.

— maydis on maize, germination of
spores of. 380 ; host-parasite relations
of, 338, 339 ; nutritional relations of,

118; occurrence in Ceylon, 163; in
Morocco, 34 ; in Uganda, 207 ; suscep-
tibility of varieties to, in U.S.A., 381.— nakanishikii on Andropogou citratus in
Ceylon, 163.— perplexans on Alopecurus pratensis in
Wales, 422.— peucedani-parisiensis on Peucedanum
officinale in Britain, 92.— phlei-prateme on Pkleum pratense in
Wales, 422.— pitlieriana on potato and tomato in
America, 36.— porri on leeks in Denmark, 371.— irruni on peach in Uganda, 206.— rihis on currants in Sweden. 41S.— secalina, host-parasite relations of,

338.— si^nplcx on cereals in Canada, 336.— sorgM, see P. maydis,— triticina on wheat, aecidial stage of,

on Thalictnim, 166, 167 ; host-parasite
relations of, 338 ; occurrence in Kenya,
53 ; in Mesopotamia, 54 ; in Usanda,
207 ; in U.S.A,, 166, 167. 424 ; re^

sistance of varieties to. in Kenya, 53.
Punica granatum, see Pomegranate.
Pyi'us communis, see Pear.— gemianica, see Medlar.— malus. see Apple.— sinensis, Cercospora piricola on, in Japan,

415.

Pythiacystis citrophthora on apricot, peach,
pear, and other deciduous fruit trees
in California, 379.

on lemon in New Zealand, 211,
212, 213, 290.

on orange in Australia, 429.
, temperature relations of, 312, 313.

Pythium on beet in Sweden, 418.— on coco-nut in Jamaica, 205.— on sugar-cane in Porto Rico, 205,
313.— on sugar-cane, banana, tare, pine-
apple, and i-ice in Hawaii, 205.— artotrogus on sugar-cane in Louisiana,
41.— de Baryamon on barley and oats in
Denmark, 369,

on chilli in U.S.A., 101.
on fruit in Belgium, 62.— intermedium on fruit in Belgium, 62.— palmiiorufH. see PhytophUiora palmivora.

Quercina disease of Datura siramoniian.
74.

Quercus, see Oak.
Quince i^Cydonia vulgaris). Bacillus amylo-

vorus on, in Mexico, 375.—, Fabraea maculata on, in U.S.A., 285.—, fireblight on, in New Zealand, 23.—, Japanese (^Chaenomdas japonica^, Sclero-

iinia cinerea on, in California, 378.

Rachitis of the vine in Tripoli, 50.
Ramie, see Boehmeria nivea.

Bamularia, relation of, to Mycosphaerella,
453.

— on tomato in Italy, 364.— areola on cotton in Indo-China, 160
;

in Uganda, 3, 207.— Candida, cerasorum, tnaaospora, and
magnusiana on fruit in Belgium, 62.— phonnii on Phormium in New Zealand,
294, 296.— variabilis on Digitalis purpurea in Italy,
303.

Raspberiy (Bubus idaeiis), mosaic and leaf

curl of, in Canada, 218, 374, 394.—, Pezizella lythri on, in N. America,
109.

— yellows, in Canada, 218, 374, 394.
Rattan, Bosellinia bunodes on, in Singa-

pore, 95.

Bavenala. susceptible to Pseudomonas mv^ae
in Dutch E. Indie.s, 224.

Bhamnus, germination tests of Puccinia
lolii spores from, 39.

Rhea, see Boehmeria niv^a.

Bheedia brasiliensis, gummosis of, in Para-
guay, 349.

Rheum, see Rhubarb.
Rhinotrichum on sugar-cane in Louisiana.

41.

Rhisoctonla in water supplies, 94.— on bean in U.S.A., 365.— on cabbage, potato, and tomato in
New Jersey. 285.— on coco-nut in Jamaica, 205.— on plantain with bunchy top disease
in Ceylon, 109.— on potato, control in U.S.A., 29

;

occurrence in France, 257 ; in India,
358.

— on sugar beet and sweet potato in
Mexico, 375.

—
- on sugar-cane in Barbados, 102 ; in
Porto Rico, 205, 313, 315.— on tea in Ceylon, 160.

— alba on Apium in Porto Rico, 275.— dimorpha on bean and cowpea in
Porto Rico, 274.

— ferrugeyia on sugar-cane in Porto Rico,

275.

— grisea on sugar-cane in Porto Rico,

274.
— macrosclerotia on bean in Porto Rico.

274.
— melongena on eggplant in Porto Rico.

275.— microscltrotia, Corticium stage of, 273.

on Carissa grandijlora. bean, carrot,

cowpea, and hollyhock, in Porto Rico,

274, 283.
— pallida on Capsicum, maize, and sugar-

cane, in Porto Rico, 274.— solani on banana, bean, celery, citrus,

lettuce, pea, roselle, sugar-cane, and
tomato, in Porto Rico, 274.

on bean, dahlia, eggplant, Haben-
aria, and potato, in U.S.A., 202.

on potato, control by corrosive sub-
limate in U.S.A., 132, 372 ; occurrence
in Canada, 337, 360 ; in Sweden, 131.
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\_Rhizocfonia solani], specialization of

strains of, in U.S.A., 202.

, tempeiature relations of, in U.S.A.,

261.

Ehisopits. effect of orchard spraying on,

348.— on blackberry in New Zealand, 207.

— on cotton in Mesopotamia, 54.

— on sugar-cane in Louisiana, 42.

— pectinase production by species of,

64, 273.— arrltizus, ariocarpi, chinensis, deUniar,

maydis, and mkrosporus, rotting of sweet

potatoes, fruit, and vegetables by, in

U.S.A., 272, 433.
— nigricans, Fusarium solani parasitic on,

65.

in water supplies, 94.

, rotting of fruit in S. Africa l>v,

12.— —, rotting of sweet potatoes, fruit,

and vegetables by, in U.S.A., 27 2.

433.

, rotting of strawberries bv, in

Florida, 347.

, seed grain injury by, in U.S.A..
25.

, temperature relations of, on stone
fruit, 347.

— nodosus, oryzae, and rejlexus, rotting of

sweet potatoes, fruit, and vegetables
by, in U.S.A., 272, 433.— stolonifer in the leather industry, 43.— tritici, carbon nutrition of, 36. 37.

, pectinase production by, 64.

, rotting ot sweet potatoes, fruit,

and vegetables by, in U.S.A., 272,

433.

Rhubarb {Eheum), bacillus of B. coli

group on, in Britain, 157.

— , Phytophtliora on, in U.S.A.. 102.
Rhus, Hainesia lythri on, in N. America,

110.

Rhynchosporium graminicolum on rye in

Britain, 156.

— secalis, hosts of, in Wisconsin, 128.
on barley in California, 378.

Ribes, specialization ot Puccinia on, 451.

— , Hainesia Ujtloi on, in N. America,
110.

—, legislation against importation of,

into Canada, 240 ; into U.S.A., 367,— grossularia, see Gooseberry.— nigrum, rubnnn, see Currants.
Rice {Oryza satixa), alkali injury to, in

U.S.A., 83.— blast in Italy, 343.
, disease resembling, in Indo-

China, 157.

— brusone, see Rice blast.

— , burnt ear disease of, in Mesopotamia,
54.

— , Cercospora on, in Indo-China, 157.

— , Cladosporium associated with blast of,

in Italy, 344.

— , Ftisaritop on, in Ceylon, 163 ; in Indo-
China, 157.

— , Helminthosporiiim on, in Ceylon, 163
;

in India, 161 ; in Indo-China, 157

;

in Uganda, 207.

[Rice], Helmin'hosporium macrocarpwn
associated witn blast of, in Italy, 344

;

contrasted with H. oryzae, 414.

—, — oryzue associated with blast of,

in Italy, 344 ; occurrence in Dutch E.
Indies, 20; in Japan, 343, 414.

— , — sigmoideum associated with blast
of, in Italy, 344.

— , — tens and U. turcicum can inffct, in
India, 161.

— , HortHodendron associated with blast of,

in Italy, 344.—
. legislation against importation of,

into U.S.A., 3t38.

— , Leptosphaeria on, in Uganda, 207.
— ,mentek disease of, in Dutch E. Indies,

20.

— , Phoma on, in Indo-China, 157.
— , — ghtmaruru on, in Ceylon, 163.

— , Pirinilaria grisea associated witli blast

of, in Italy, 344.
— , — orysae associated with blast of, in

Italy, 344 ; occurrence in Ceylon, 163
;

in Indo China, 157 ; in U.S.A., 84.

— , Pleospora ortfsae associated with blast

of, in Italy, 343.

— , Pyt/tium on, in Hawaii, 205.—
, Hclerotiian on, in Ceylon, 163.

—, — oryzae on. in Indo-China, 157 ; in

U.S.A., 134.

— ,
— rolfsii on. in U.S.A., 133.

— , Septorio, on, in Indo-China, 157.
— smut eradicated from South Carolina,

31.

— , Sphaerella on, in Indo-China, 157.

— , Spjorotrichum on, in Indo-China, 157.

— , straighthead disease of, in U.S.A.,
83.

—, tiem disease of, in Indo-China, 157.

— , Tilletia horrida on, in Tonkin, 158,
—, Usiilaginoideaiirens on, in Indo-China,

158.

Ricinus, rust on, in Morocco, 34.
— borboniensis, gibsoni, and viiidis, Macro-

spiorium cavarae on, in Italy, 304.— communis, see Castor.
Rickia, dissemination of, by mites, 117.

Ringworm, causes of, 70.

Rose, Erysiphaceae on, in Mexico,
375.

—, Hainesia lythri on, in N. America,
110.

'— , influence of, on potato mosaic, 359.

— , Phragmidium subcorticium on, in

Mexico, 375 ; in Morocco, 34.

— , SphaerotJieca pannosa on, treated by
milk of sulphur in Germany, 390.

RoseUinia on Albtzsia moluccana in Uganda,
3.— on cacao and citrus in W. Indies,
155.
— on coffee in Porto Rico, 316.
— bunodes, hosts of, 95.

on Borneo camphor in Malaya,
95.— echinata, see R. bunodes.

Rosette, peach, possiblv a forni of yel-

lows, 299, 302.

—
,
pecan, in U.S.A., 440.

Rozelle, see Hibiscus sabduriffa.
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Rubber, Castilloa (CastiVoa elastica), Rosel-

linia bunodes on, in W. Indies, 95.

— , Ceara (Manihot glasiovii), Bacillus

solanacearum on, in Dutch E, Indies,

39.

— , —, Cercospora cearae on, in Uganda,
207.

— , —, wet root rot of, in Uganda, 3.

— , Para {Hevea brasiliensis), bacterial

disease of, in Dutch E. Indies, 266

;

in Fiji, 39.

— ,— , Bacterium prodigiosum on sheet, 262.

—, —, bark renewal of, 267, 268.

—, — , Boinjodiplodia theobromae on, 135
;

in Indo-China, 158 ; in Uganda, 6,

206,

—, —, brown bast of, description, 137,

142, 263; histology, 140, 144, 145; in

Ceylon, 136, 162 ; in Dutch E. Indies,

19, 85 ; in Indo-China, 159 ; in Uganda,
206.

—, —, canker, treatment of, in Dutch
E. Indies, 19.

—, — , Cephaleuros mycoidea on, in Indo-
China, 158 ; in Uganda, 206.

—, —, CoUetotrichum on, in Indo-China,
158.

— , —, Cnniothijrium on, in Uganda, 206.

— , — , Corticium salmonicolor on, 135 ; in

Dutch E. Indies, 19, 86; in Indo-
China, 158 ; in Malaya, 331.—, —, Cytospora on, in Indo-China, 158.

—, —, Diplodia on, in Ceylon, 160 ; in

Dutch E. Indies, 19; in Indo-China,
158.

—, —, — rapax on, 85.—, — , diseases and pests of, 134.—, —, Fames lamaoensis on, 135 ; in Cej'-

lon, 160, 162 ; in Dutch E. Indies, 19
;

in Uganda, 3, 206.

—, —, — lignosus on, 135 ; in Ceylon,
160, 162; in Dutch E. Indies, 19.—, — , — lucidus on, in Ceylon, 102.— , —,

— pseudoferreus on , 135 ; in Dutch
E. Indies, 19 ; in Malaya, 'Z68.

—, — , Fusarium on, in Indo-China, 158;
in'Uganda, 206.

—, — , Fusidadium macrosporum on, see

Melanopsammopsis ulei.

—, —, Gloeosporiutn on, in Dutch E.
Indies, 19 ; in Indo-China, 158, 159.—, —,

— albo-rubrum on, in Ceylon, 135;
in Uganda, 6, 206.

— , —, Helicobasidium on, in Uganda,
206.

— , —, Hymenochaete noxia, see Fomeslama-
oensis.

—, —, Hypochnus on, in Dutch E. Indies,
19.

—, — , Kretzschmaria micropus on, 135.—, —, legislation regarding importation
of, into Ceylon, 279 ; into Malaya,
280.

—, —, I.eptosphaeria on, in Uganda, 206.

—, —, lightning injury to, 85.—, —, Megalonectria pseudotrichia on, in

Uganda, 206.—, —, Melanopsammopsis ulei on, 135.—, —, Meliola on, in Ceylon, 162.— ,
—

, moulds on prepared, 136, 263.

[Rubber, Para], Nedria on, in Indo-
China, 159.

— , —, Oidium on, in Dutch E. Indies,
19, 86.

—, —, — on sheet, 262.—, —, orange root fungus on, in Dutch
E. Indies, 19.

— , — , Pestalozzia guepiyd on, in Dutch E.
Indies, 413.

—, —,
— palmarum on, 413 ; in Uganda,

206.

— , —
,
phloem necrosis of, 144.

— , — , Phlydaena on, in, Indo-China,
158.

— , —, Phomxi heveae on, in Uganda, 6,

206.

— , —, Phomopsis on, in Uganda, 206.

— , — , Phyllostida on, in Indo-China,
158.

—, — , — i?) heveae on, in Uganda, 206.

—, —, — ramicola on, in Uganda, 6.

— , —, Phyiophthora on, 135 ; in Dutch E.
Indies, 19, 86; in Malaya, 332; in
Uganda, 206.

— , — , — faberi on, in Ceylon, 162, 331
;

in Malaya, 172.

— , —, — yneadii on, in Ceylon, 162.

— , —, Poria on, in Dutch E. Indies, 19.—
. —,

— hypobrunnea on, 135 ; in Malaya,
268.

— , —, — hypolaieriiia, see Fomes pseudo-
ferreus.

— , —, rustiness of sheet, 136, 262.
— , —, spotting of crepe, in Dutch E.

Indies, 86.

—, —, Sphaeronema on, in Dutch E.
Indies, 19 ; in Malaya, 329, 331.

— , —, Sphaerostilbe repens on, 135 ; in
Dutch E. Indies, 19; in Uganda (?i,

3, 206.

—, —, Torula heveanensis on sheet, 262.
— . — , TubercuLaria versicolor on, in

Uganda, 206.

— , —, Ustulina zonata on, 135 ; in Ceylon,
160, 162 ; in Dutch E. Indies, 19.

— , —, Willia javanica on sheet, 262.
—, — , Xylaria on, in Ceylon, 160.

Rubu^, Pezizella lythri on, in N. America,
110.

— friicUcosus, see Blackberry.
— idaeus, see Raspberry.
Rumex abyssinicus, Bacillus solanacearum

on, in Dutch E. Indies, 328.
— obtusijolius, Ovosphaerella lapaihi (with

conidial stage, Ovularia obliqua) on,

453, 454.— patientia, Uromyces rumicis on. in Italy,

303.

Rnssula laricina in mycorrhiza of larch
in Italy, 304.

— virescens in mycorrhiza of aspen in

Italy, 306.

Rye {Secede cereale), Claviceps purpurea on,

alkaloids of, 424 ; inoculations with,
109 ; losses from, 170.

— , Erysiphe graminis on, in Denmark,
369.

—, Gibberella saubinetii on, in U.S.A., 168.

— , Helminthosporium of wheat foot rot on,

in U.S.A., 169.
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[Ilye'], Helminthosporium on, in Minnesota,
372.

—, legislation against importation of,

into U.S.A., 368.

— , Leptosphaeria Iterpotrichoides on, in

Denmark, 369 ; in Sweden, 418.

—, Ophiobolns caricefi on, in U.S.A., 381.— , Puccinia graminis on, in Canada, 336;
in Denmark, 370.— . — triticina artificially developed on,

in U.S.A., 167.

— , — secalina on, host-parasite relations

of, 338.

—, Rhynchosporiutn graminicohan on, in

Britain, 156.

—, — secalis on, in U.S.A., 128.

—, Urocystis occulta on, in Denmark, 370.

Rye grass, see Lolium.

Saccardo's Sylloge Fungorum, 453.

Sacchai omijces on fruit in Belgium, 62.— on sugar-cane in Louisiana, 42.— acidi-Iavtici, S. ellipsoideiis, and S. 2^astor-

ianus in the leather industry, 43.

Saccharum officinarum, see Sugar-cane.— sponiaiuum, Sclerospora on, in the
Philippines, 169.

Scdix. Hainesia hjthri on, in N. America,
110. (See also Willow).

Sanibucus, s-ee Elder.

Sandal {Sa}itatum album':, spike disease

of, in India, 324-326.
—

,
gummosis of, in Paraguay, 349.

Saponaria ocymoides, Uromyces canjophyllinus

on, in Switzerland, 79.

Sapotaceae, protozoa in latex of, 450.
Sarcino7nyces in coco-nut bud rot in Ma-

laya. 172.

Scale insects, Nectriae parasitic on, 354.

Schinus, injurious effect of Meliola on, in

S, Africa, 318.

Schisophyllum on sugar-cane in Indo-
China, 159.— commune on Indian chestnut, mul-
berry, orange, rubber, and sugar-cane
in Indo-China, 41.

on stone fruit trees in S. Africa,
376,

on sugar-cane in Zululand, 272.

Schleichera trijuga, Rosellinia bunodes on,
in Mysore, 95.

Scilla mariiima, Physoderma debeauxii on,
in Italy, 303.

ScZerac/me, legislation against importation
of, into U.S.A., 367.

Scleroderma vulgare in mycorrhiza of

beech, birch, larch, and oak, in Italy,

304, 306.

ScleropJioma pitkya, relation to Dothiorella

piiihya, Fusicoccum dbietinum, and Pho-
mopsis abietina, 92.

Sclerospora on maize, sorghum, sugar-

cane, teosinte, Sacchai-um spontaneum,

and Miscanthus japonicus in the PJiilip-

pines, 169.

—
,
quarantine against maize, Chionachne,

Coix, Euchlaena (teosinte), Polytoca,

and Sclerachne on account of, in U.S.A.,
367.

[^Sclerospora' Java Ilica on maize in Dutch E.
Indies, 20.

— philippinensis on maize in the Philip-
pines, 40.— sacchari on sugar-cane in the Philip-
pines and Formosa, 40.

Sclerotinia on Brachylaena hutclu'nsi in

Kenya, 52.— on sunflower in Canada, 337.— carunculoides on mulbeny in S. Caro-
lina, 387.— cinerea, effects of, on plums, 444.— — on Chaotomelas japonica in Cali-

fornia, 378.

on fruit in Belgium, 62.

on fruit trees in Canada, 337.— — on peach in New Jersey, 285.

on peach and plum in U.S.A.,
434.

, spraying experiments against, on
apricot in Califi>rnia, 378.

, spraying ;igainst storage rot caused
by, in U.S.A., 348.

, temperature relations of, 347.—fructigena, on fruit in Belgium, 62.

, spraying against, on apple in

Britain, 27.—fuckeliana on fruit in Belgium, 62.— laxa on apricot in the Rhone Valley,
ISO.— Ubertiana, infection by, 116.

on lettuce in Minnesota, 371.

on tomato in Holland, 361.— mespili, fungus resembling, on medlars
in England, 432.— sclerotiorum on flax in Ireland, 176.— trifoliorum on clover in Denmark,
370.

Scleroiiopsis concava, relation to Peziz'jUa

lythri, 110.

Sclerotium on rice in Ceylon, 163.— baf.aiicola, carbon nutrition of, 36.— cepivorum on onions in England, 156.— coffeicolum on coffee in Surinam, 1, 14.— griseum, see Rhisoctonia grisea.— oryzae on rice in U.S.A., 134 ; in Indo-
China, 157.

— rolfsii, morphology and relationship
of, 412.— — on rice, soy-bean, wheat, and
A rrhenuterum elatius in Louisiana, 133.

on Canavalia ensiformis in Surinam,
17.

on sugar-cane in Louisiana, 41.— — on tobacco in Dutcli E. Indies,

20, 275.

Scopularia on sugar-cane in Louisiana,
41, 43.

Secale cereale, see Rye.
Senecio soyirhifohiis, Bacillus solanacearum

on, in Dutch E. Indies, 328.

Sephena cinerea, dissemination of Bacillus

amylovorus by, in New Zealand, 23.

Septoria on coffee berries in Kenya, 52.— on Phormium tenax in New Zealand,
295.
— on rice in Indo-China, 157.— on wheat in New South Wales, 340.— aim on Allium oleraceum in Hungarv,
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[Septoria'] alHicola, dififerences from S. allii,

275.— apii, different forms of, on celery, 326
;

parsley immune to, 8, 326 ; relation

of, to host vigour and other factors, 8.

— coffeae on coffee in Uganda, 205.

— cubnifida on Arrhenaterum avenaceum,

Alo2ytcuritft pratensis, Dadylis glomerata,

Phleum pratense, and Poa irii^ialis, in

Wales, 422.— lijcopersici, control of, 228, 323 ; in-

fluence of fertilizers on, 323 ; on to-

mato in Britain, 156 ; in Canada, 375.

— maculosa, fungus resembling, on coffee

berries in Kenya, 52.— melissae on Melissa officinalis in

Italy, 304.— piricola on fruit in Belgium, 62.

— ranojevinicii, differences from S. allii,

275.— unedonis causes chlorophyll to persist

in fallen leaves of arbutus, 72.

Sereh disease of sugar-cane, description

of, 186 ; disease resembling, in Indo-
China, 41, 159; in Hawaii,'' 186, 187.

Setaria glauca, Gihberella sauhinetii on, in

U.S.A., 168.— italica, Acrothecium lunaium on, in

India, 161.

Shallot {Allium ascolonicum), Colletoirichum

circinans on, in U.S.A., 278.

— , Peronospora schleideni on, perennial
mycelium in bulbs of, 100.

Sideroxylon inerme, protozoa in latex of,

450.

Sillia theae on tea in Japan, 318.

Sisal [Agave rigida sisalana), bacterial

disease of, in Kenya, 51.

— , Colletoirichmn agaves on, in Indo-China
and French Sudan, 1 ; in Kenya, 51.

Slime disease, see Bacillus solanacearum.

Smilax, Hainesia lyihri on, in N. America,
110.— aspera, Hehninthosporium smilacinum

on, in Spain, 354.

Snapdragon, see Antirrhinum.
Soja max. see Soy-bean.
Solanum caldasii and S. commersoni, leaf

roll and mosaic of, 446.— dulcamara carries aucuba mosaic and
crinkle of potato in Holland, 256.

, mycorrhizal fungus in, 231.

susceptible to tomato mosaic, 122.— endinense immune from potato wart
disease, 132.— integrifolium susceptible to tomato
mosaic, 401.— maglia, leaf roll and mosaic of, 446.

, mycon-hizal fungus in, 231.— melongena, see Eggplant.—
• nigrum, mycorrhizal fungus in, 232.

susceptible to tomato mosaic, 122.
— tuberosum, see Potato.
' Solbar ' fungicide, tests of, 228, 436.

Sorbus japonica, Pseudomo7ias pruni on,
133.

Sore shin fungus [Rhisocionia'] on cotton
in Mesopotamia, 54.

Sorghum {Andropogon sorghum,), Acrothe-

cium lunatum on, in Ceylon, 160.

[Sorghum], Cladosporium on, in Ceylon,
160.

— , Helminthosporium teres and H. turcicum
on, in India, 161.

— susceptible to sugar-cane mosaic,
190, 192.

— , Phoma insidiosa on, in U.S.A., 170,
289.

— , Sclerospora on, in the Philippines,
169.

— , short and long smut on, in Mesopo-
tamia, 54.

—, smuts not common on, in Morocco,
34.

— , Sphacelotheca sorghi and S. reiliana on,
in Uganda, 207.

— , Striga lutea on, in Burma, 425, 426.
Soy-bean {Glycine), bacterial blight of,

in U.S.A., 147.

— , bacterial pustule of, in U.S.A., 418.

— , Bacterium glycineum on, 418.
— ,
— phaseoli var. sojense on, in U.S.A.,

419.

— , — sojae transmitted by seed of, 147.

— , — solanacearmn on, in U.S.A., 379.

— , Botrytis cinerea on, in Germany, 8.

—, Sclerotium rolfsii on, in Louisiana,
133.

Spathodea campanulata, wet rot caused by
fungus resembling Fames pomaceus on,

in Malaya, 268.

Specialization of parasitic fungi, 79.

Speck, bright, disease of oats, beet, and
potato in Denmark, 421.

—
,
grey, disease of oats in Sweden, 417.

Sphacelotheca reiliana and S. sorghi on
sorghum in Uganda, 207.

Sphaerella on rice in Indo-China, 157.— laricina most destructive on larch

mixed with spruce, 405.

Sphaeria cariceti, see Opiiioholus cariceti.— eucrypfa, differences from Ophiobolus

cariceti, 381.

Sphaeronema on coco-nut roots in Ceylon,
163.— on Hevea rubber, control by agrisol,

829; in Dutch E. Indies, 19; in

Malaya, 329, 331.

—, relation to Pezisella lythri of, 110.— fimbriatum, carbon nutrition of, 36, 37.

— lijcopersici, relation to Biplodina desiruc-

iiva of, 149, 150.

Rphaeropsidales, some Spanish, 353.

Sphaeropsis pseudodiplodia on fruit in Bel-

gium, 62.

Sphcterostilbe parasitic on scale insects,

354, 355.— repens (?) on coffee in Uganda, 205.

on mango in Uganda, 206.— — on rubber in Dutch E. Indies,

19; in Ceylon, 135.

Sphaerotheca castagnei, experiments on
specialization of, 336.— humuli, biology of, 335.

, fibrosin bodies in, 335.

, forms of hop resistant to, 199.

— mors-uvae on red currants in Britain,

31.

on gooseberry, control in Britain,

157 ; in Denmark, 370 ; in Germanj',
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229, 390, occurrence in Britain, 31,

157 ; in Sweden, 418.

\_Sphaerotheca'] pannosa, nse of milk of

sulphur against, in Germany, 390.

Sphaendina irifolii on Trifoliutn repens in

Wales, 422.

Spinacia oleracea, see Spinach.
Spinach, Heterosporium vu7-iabilis on, in

Spain, 354.

—, Peronospora effusa on, in France, 364.

Spirochaetes in latex of Euphorbia in

Italy, 312.

Spondylodadium on potato in British

Columbia, 360.

Spon-gospora on potato in British Colum-
bia, 360; in Sweden, 418.— solani, see /S'. sahierravea.

— subterranea on potato in Austria, 183
;

in India, 3oS ; in Sweden, 131.

Sporklesmium on potato in Morocco, 35.— solani varians, see AUernaria solani.

Sporodesmiian giiseum on lemons in New
Zealand, 213, 290.

Sporonema, relation to Pczizella lythri, 110.

Sporotrichosis, human, in America and
France, 352 ; transmissibility from
horse to man. 70.

Sporotrichum on frozen meat. 60.—
• on rice in Indo-China, 157, 158.— heurmayini, in man and horse, 70 ; re-

garded as identical with S. schenckii.

352, 353.
•— coimcibnuni and S. dori, human para-

sites, 353.
— rjobuliferum used against soil larvae in

France, 355.
— — on thrips in W. Indies, 155.— gougeroli, S. indicum. S. jeansehnii. and

S. schenckii. human parasites, 353.

Sporothrix schencMi, see Sporotrichum

schenckii.

Spruce {Picea), Cortinurius in mycorrhiza
of, in U.S.A., 396.

— , influence of, on larch diseases, 405.
•— , Mycelimn radicis ahietis in mycorrhiza

of, 122, 123.

— , relation of Boleti to mycorrhiza of,

443.

Stachybotrys aliernans on fruit in Belgium,
62.

Stagonospora hortensis, see Slagonosporopsis

hortensis.

— theae on tea in Japan, 318.

Slagonosporopsis hortensis on beans {Phase-

olus) in Czecho-Slovakia, 152.— bolishauseri, see S. hortensis.

Siegomyia scutellaris, Coelomyces stegomyiae in
larvae of, 70.

Slemphylium in relation to Glenospora,

197.

Slenocephalus agilis, primary host of Lepto-

monas {Herpetomonas) davidi, 308, 309,
311.

Stereum hirsutum on vine in France, 417.
— purpureum on orchard trees in

Canada, 374 ; on plum trees in Eng-
land, 157.

Stewart's disease of maize {Aplanobacter
stewarii) in U.S.A., 208.

Stilbella Jlavida on coffee, Andira inermis,

BryophyUian calycinunt, Inga rira, and
orange in Porto Rico, 291, 292.

Strawberry {Frayaria vesca't, Botrytis

cinerea on, in California, 347.

— , leaf scorch of, in Ontario. 62.

— , Marssonia potentillae on, izi Ontario,
62.

— . Mollisia earliana on, in Ontario, 62.

— , Mycosphuerellajru'iariat on, in Mexico,
375.

—, Pezizella lythri on, in U.S.A., 109.

— . Ehizo2)i<s nigricans on, in Florida, 347.
Sfrelifsia susceptible to Fseudomonas
musae in Dutch E. Indies, 224.

Strepenziekte of sugar-cane, see Mosaic.
Strejytococci'fi-Ukt-- bodies in mosaii- tissues,

394.

Streptothrix in human and animal
diseases, 70.

Siriga lutea on maize, millets, sorghum,
Sudan grass, and teosinte in Burma,
425.

Strobilomyces s/rohilaccKs in mycorrhiza of
Corylus arellana. in Italy, 304.

stromatiniu laxa, see Sclerotitiia laxa.

— cinerea, see Sckrotinia cinerea.

Strongyloplasma iianov.'^kii believed lo be
cause of tobacco mosaic, 396.

Strophanthus, protozoa in latex of, 450.

Sfysanus steinonites on fruit in Belgium,
63.

Sudan grass susceptible to tlio foot rot

Hehninihosporixtn in U.S.A., 169.— — , Collelotrichum linciila on, in Bar-
bados. 102.

, Fhoiiia insidiosa on. in U.S.A.. 170.

, Striga lutea on, in Burma. 425.
Sugar-cane {Sacchariim otficinnrum;, Arre-

inoniion on, in Louisiana, 42.

, AyaricHs on, in Louisiana, 41,

— •— , Alternaria on, in Louisiana, 41.— — , Aphis 7naydis transmits mosaic of,

190, 342.
— — , AspirgiUus on, in Louisiana, 42.— — , bacterial diseases of, in Mauritius,

154.

— — , Catenulari<t on, in Lousiana, 42.— —
, Ctphalosporium sacchari on, in S.

Africa, 272.
— — , Ceicospora kopkei on, in Dutch E.

Indies, 20.

— -— , Clado^porium on, in Louisiana, 42.
— — , OjUetotrichum falcatuiH on, in Bar-

bados, 41, 102 ; in Louisiana, 41, 42
;

in W. Indies, 155.

— — , constitutional disease of, in S.

Africa, 272.

, Fiji disease, description of, 187
;

in the Pliilippines, 187, 189, 269.

, froghopper blight of, in relation

to root disease in Trinidad, 270.

. Fusarium on, in Louisiana, 41, 42
43.

— —
,
germination of, as affected by

fungi in Louisiana, 41.

, Onomonia iliau on, in Louisiana,
41, 42.

, gummosis of, in Porto Rico, 315.— — , Helminthosporium sacchari on, in
S. Africa, 271.
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[Sugar-cane], Helminthosporiun, turcicum

infects, in India, 161.

, Hendersonina sacchari on, in Ceylon,

160.

, Himantia stellifera on , in Barbados,
41 ; in S. Africa, 271 ; in Trinidad,

270.

, Hypocrea on, in Indo-China, 159.

, legislation against importation of,

in U.S.A., 367.

. Leptosphaeria sacchari on, in Bar-
bados, 102 ; in Dutch E. Indies, 20

;

in S. Africa, 271.

, list of fungi on, 194.

— —, Lophodermium sacchari on, in

Hawaii, 194.
— —, Marasmius on, in Indo-China,

159 ; in Trinidad, 270.

— — , — pUcatus on, in Louisiana, 41,

42.

, — sacchari on. in Barbados, 40,

102 ; in Indo-China, 159 ; in W.
Indies, 155.

— —, Melanconium sacchari in rind
disease of, 89 ; in Louisiana, 41, 42

;

in S. Africa, 272 ; in W. Indies, 155.

, Meliola on, in Louisiana, 42.

— — mosaic, description of, 184, 189,

191 ; in Cuba, 342 ; in Jamaica, 189,
205 ; in Porto Kico, 315, 842 ; in

Surinam, 2 ; in Trinidad, 192.

— —, Mucor on, in Louisiana, 42.

, Nectria on, in Indo-China, 159
;

in Louisiana, 42.

, Odontia sacchari and 0. saccharicola

on, in Trinidad, 270.

, Penicillium on, in Louisiana, 42.

, Phaciocephaliis suspected to trans-

mit mosaic of, in Cuba, 342.

, Pkoma on, in S. Africa, 271.

, — insidiosa can infect, in U.S.A.,
170.

— —, Phyllosticta haivaiiensis on, in

Hawaii, 194.

, Pijthium in relation to root disease
of, 205, 313.

, — artofrogus on, in Louisiana, 41.

-, rejuvenation of, in Australia, 89.— — , Ehinotrichum on, in Louisiana, 41.

— — , Rhizoctonia in relation to root

disease of, 41 ; in Barbados, 102 ; in

Jamaica, 205 ; in Porto Rico, 313, 315.

, — ferrugena, R. grisea, R. pallida,

and R. solani on roots of, in Porto
Rico, 274, 275.

, Rhisopus on, in Louisiana, 42.— —, Saccharomyces on, in Louisiana, 42.

, Schizophyllum on, in Indo-China,
159.

, — commune on, in S. Africa, 272.

, Sclerospora on, in the Philippines,
169.

, — sacchari on, in the Philippines
and Formosa, 40.

, Sclerotium rolfsii on, in Louisiana,
41.

— — , Scopularia on, in Louisiana, 41,
43.

, sereh disease, description of,

186 ; in Indo-China, 41, 159.

[Sugar-cane], text book on, 89.
-— —, Thielaviopsis paradoxa {T. ethaceticus)

on, in Barbados, 41, 102; in Dutch E.
Indies, 20; in Louisiana, 41, 42; in
W. Indies, 155.

— —
,
yellow stripe disease of, see

Mosaic.
Sulphur, ' Atomic ', used against apple
mildew and scab in New South Wales,
434, 435.

— , control of Exoascus deformans by, in
Italy, 228.

—, control ofmildew by colloidal (liquid),

in Germany, 1 13, 228, 390 ; in New
South "Wales, 434.

—, control of potato scab by, in U.S.A.,
82.

— , control of potato storage rots by, in
Austria, 248.

— dusting in Nova Scotia, 178, 179 ; in
Norway, 389 ; in Virginia, 302.— fungicides in Italy, 66, 67.

— ,
' inoculated ', 82.

— metabolism of some fungi, 898.

—, milk of, as a fungicide, 390.—
, new apparatus for applying, 29.

—, new method of applying, 437.
Sunflower, see Helianthus annuus.
Sweet pea {Lathyrus odoratus), Bacillus

lathyri on, in Denmark, 371.

, mosaic of, in Canada, 374, 392.
— —, Verticillium alboatrum on, in

Britain, 372.

Sweet potato, Actinomyces scabies on, in

Mexico, 375.
— —, Bacillus solanacearum on, in

Mexico, 375.

, Botrytis cinerea on, in U.S.A., 36,

37.

— —, control of diseases of, in New
Jersey, 285.

, Biplodia tubericola on, in U.S.A.,

36, 37.

— — , Fusarium acuminatum on, in

U.S.A., 86, 87.

, Mucor racemosus on, in U.S.A., 36,

37.

— — , Penicillium on, in U.S.A., 36, 37.

, Rhizopus arrhizus, R. arlocarpi, R
delemar, R. maydis, R. nigricans, R.
nodosus, R. orysae, R. reflexus, and R.

tritici on, in U.S.A., 272, 273.
— —, R. tritici, effect on tubers of, 37,

64.

, Rhizoctonia on, in Mexico, 375.

, Sclerotium bataticola on, in U.S.A.,

86, 37.
— —, Sphaeronema Jimbriatum on, in

U.S.A.. 36, 37.

, wound cork formation in, 38.

Symbiosis and tuberization, 230.

Synchytrium endobioticum on potato, life-

history of, 80; legislation against, in

Canada, 240; in Denmark, 125, 126;
in Sweden, 128; in U.S.A., 366;
occurrence in Austria, 183; in Sweden,
131, 418 ; relation to Chrysophlyctis Sixxd

Pycnochytrium, 82. (See also Potato

wart disease).

i'lringa vulgaris, see Lilac.
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Szinkum mandarin orange resistant to

citrus canker, 13.

Tahernaemontana, Biplodia cacuoicola on, in

Barbados, 103.

Tagetes signatus, Bacillus solanacearum on,
in Dutch E. Indies, 3-28.

Take-all disease of cereals and grasses in

U.S.A., 381, 382,424.
Talinum racemosum. Bacillus solanacearum

on, in Dutch E. Indies, 328.

Taphrina bullata on pear in England, 157.— pi-uni on plum, relation of, to soil

constitution, 69.

Tarichium megaspermum, relation to Ento-
mophthora virescens of, 392.

Taro, Pyfhium on, in Hawaii, 205.
Tea {TItea), Ascochijta tlieae on, in Japan,

318.

— , Cephaleuros on, in Ceylon, 162.— , — mi/coidea on, in Ceylon, 92 ; in
Uganda, 205.

— ,
— parasitica on, in Ceylon, 92.

— , — rirescens on, in Dutch E. Indies,
20.

— , Cercosporella theae on, in Ceylon, 331.—. Colletotiichum camelliae on, see GlomenVa
cingulata.

—, Biatrype theae on, in Japan, 318.
— , disinfection of seed with formalde-
hyde in Ceylon, 329.— , Exobasidium reticulatum on, in For-
mosa, 454.

— ,
— vexans on, disinfection against, in

Ceylon, 329; legislation against in

Ceylon, 279; occurrence in Formosa
and Japan 454.

— , Glomerdla cingulata on, in Assam, 5
;

in Uganda, 205.

— , Hehrnnthosporium gigasporum on, in
Ceylon, 162.

— , Hendersonia theae on, in Japan, 318.
— , Hypodermopsis theae on, in Japan, 318.
— , legislation against importation of

seed of, in Ceylon, 279.

— , Leptosphaeria hottai on, in Japan, 318.

—, Pestalozsia on, in Uganda, 206.

— , — guepini on, in Dutch E. Indies,
413.

— ,

—

pahnarum and P. *heae considered
to be identical with P. guepini on, 413.

— , Poria hypolateritia on, in Ceylon, 162.

— , SUlia theae on, in Japan, 318.

— , Stagonospora theae on, in Japan, 318.
— , Trypethelium megaspermum on, in Cey-

lon, 163.

— , Verrucaria sanfensis on, in Ceylon,
163.

Teosinte (Euchlaena), legislation against
importation of, into U.S.A.. 367.

—, Sclerospora on, in the Philippines,
169.

— , Striga lutea on, in Burma, 425.
Tephrosia Candida, Irpex subrinosus on, in

Ceylon, 163.

, Poria hypobrunnea on, in. Ceylon,
163.

Tetracrium on scale insects, 354.
Thalictrum, aecidial stage of Puccinia triti-

cina on, in U.S.A., 166, 167.

Thamnidium on frozen meat, 60.
Thea, see Tea.
Theobroma bicolor and T. pentagona resis-

tant to Marasmius pernici'isus in Suri-
nam, 2.

— cacao, see Cacao.
Thevetiq, protozoa in latex of, 450.— nerei/olia, protozoa in latex of, 31<>,

311.

Thielavia on agaves in Mexico, 375.
— , bud rot of coco-nut can be caused

by, in Malaya, 173.
— basicola on Airopa belladoinia in Italy,

303.

on tobacco, resistance to, in U.S..-V.,

93, 322.

Thielaviopsis etJiacelicus, see T. parad'Oa.— puradoxa on coco-nuts in Ceylon,
280; in Indo-China, 159.— — on sugar-cane in Barbados, 41,
102; in Dutch E. Indies, 20; in

Louisiana, 41, 42 ; in W. Indies, 155.

Thuja, Diaportlie ihujana on, in Czecho-
slovakia, 151.

— , Phomopsis thMJae probably pycnidial
stage of Dieqjiirthe thujana on, 151.— giyuntta. Keifhia thvjiiiu on, in England
and Ireland, 157.

Tibicina septeiiidecim, Massospora cicadina

on, in U.S.A., 6-5.

Tiem disease of rice in Indo-Chiiia, 157.
Tikka disease of groundnut in Mesopo-

tamia, 54.

Tilai hlidiatn malornm and T. nigrescens on
fruit in Belgium, 63.

Tilletia on wheat, control in California,

378; in Washington, 298 ; in U.S.A.,
425 ; factors influencing attacks of,

379 ; resistance of varieties to, in Cali-

fornia, 378; in Germany, 145 ; in S.

Africa, 287.
— caries on wheat in Denmark, 136,

137, 369.

— horrida on rice in Tonkin, 158.
— foetans, see T. leris.

— levis on wheat, breeding varieties re-

sistant to, in U.S,A., 10 ; chemical
dusts for control of, in U.S.A., 339,

425 ; effect of copper sulphate on
spores of, €8 ; occurrence in Mexico,
375 ; in Oregon, 339.

— tritici on wheat, chemical dusts for

control of, in U.S.A., 68, 339, 425
;

cytology of, 88, 451 ; effect of copper
sulphate on spores of, 68 ; occurrence
in Canada, 337 ; in England, 290 ; in

Mesopotamia, 54 ; in Mexico, 375 ; in

Morocco, 34 ; in Oregon, 339 ; in Swe-
den, 417 ; relation of spore load to

infection by, 169 ; spores not poison-
ous, 40.

Tilletiaceae, conjugation of sporidia in,

452.

Timber preservation in mines, 401.

Timothy grass, see Phlenm pratense.

Tobacco (Nicotiana), angular spot uf, in

Rhodesia, 93 ; in S. Africa, 375, 37t5

;

in U.S.A., 94.

—, BaciUus solanacearum on, in Dutch E.
Indies, 20, 275; in U.S.A., 321.
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[Tobacco], Bacterium angulfitum on, in S.

Africa. 376 • treatment of, in U.S.A.,

94.

— , — pseudosoogloeae on, in Dutch E.

Indies, 275.

—, — iabaaim on, in Rhodesia, 93 ; tem-
perature relations of, 244 ; treatment

of, in U.S.A., 94.

— . Botrytis cinerea on, in Germany, 7.

— carries aucuba mosaic an(^ crinkle of

potato in Holland, 256.

— , Cercospora nicoiianae on, in Dutch E.

Indies. 276.

— , — racihmskii on, in Uganda, 207.

— , Chlamydozoon-like bodies in mosaic
of, in Dutch E. Indies, 394.

— , 'corcova' disease of, in Argentina,

318.

— , Erysiphe cichoracearum on, in Dutch
E. Indies, 276.

— , Fusariwn as supposed cause of wilts

of, in Ceylon and S. Africa, 321.

— , — affine on, fungus resembling, in

Kentucky, 147.

— . — ox>jsporum var. nicotianae on, in

U.S.A., 321.

— , — iahaciKorum on, in France, 321.

— ,• lanas ' disease of, in Dutch E. Indies,

20.

— , leaf curl of. in the Cameroons, 45.

— , mosaic of, in the Cameroons, 45 ; in

Canada, 374 ; in Dutch E. Indies.

20, 275, 394 ; in Holland, 255, 363

;

temperature relations of. 244.

— , Oidiian on, in Dutch E. Indies. 20,

275.

— , Ptioj'Ospora Iiyoscycani on, in U.S.A.,
320, 322.

— , PItijUosiida nicotiana on, in U.S.A..
401.

— . Phytopldliora nicotianae on. in the
Cameroons, 44 ; in Dutch E. Indies,

20, 275.

— . rust ' of, in tlie Cameroons, 45 ; in

Dutch E. Indies, 20.

— . Sderotiiun roif&ii on, in Dutch E.
Indies, 20, 27.5.

— ,' seed sterilization against bacterial

diseases of, 93, 94.

— , Strongyloplasma ivanovskii on, in Dutch
E. Indies, 396.—, Tliielavia basicola on, resistance of
varieties to, in U.S.A., 93, 322.
—. wildfire of. in Rhodesia, 93 ; in S.

Africa, 376 ; in U.S.A., 94, 244.
— , wilts of, 321.
Tomaspis sacchariiia, Empusa and Metar-

rhisium anisopliae on, in Trinidad,
271.

1ou^a.to {Lycopersicum esculeniimi),Ascochyia

on, in Britain, 150 ; in Germany, 48.

— . Ascochyta lycopersici and A. soda be-
lieved identical with Diplodina lycoper-

sici on, 149, 150.

— , Bacillus lathyri on, in Denmark, 370
;

in England, 156 ; in Holland, 361,
362.

—. — solanacearum on, in Dutch E.
Indies, 328; in Mexico, 375; in
U.S.A., 201.

[Tomato], Badirium briosii on, in Italy,

364.

—. — puttemansi on consei-ved, in Bel-
gium, 409.

—, blossom end rot of, in S. Africa, 376,
— -, Botrytis on, in Britain, 372.
— , canker of, in Britain, 149 ; in Hol-

land, 362 ; in Germany, 46, 47.
— , Cladosporiuin fulvum on, in Holland,

362.
—

, Colktotrichum on, in Britain, 150.

—,
— phomoides on, in Britain, 150.

— , Didymella lycopersici on, in Germany,
48 ; in Holland, 361, 362.

— , Diplo'lina destructiia on, in Czecho-
slovakia, 149, 150.

— .
— lycopersici on, in Britain, 150; in

Holland, 361, 362.

— , Fusicoccum rimosum on, in Belgium,
64.

—, Fusarium on, in Britain, 150, 373.
— , — caeruleum causes rotting of, in

Britain, 150.

— , — culmonnn on, in Denmark, 370.

— , Gloeosporium on, in Britain, 150.

— , Isaria donostachoides on, in U.S.A.,
455.

— , leaf curl of, resistance to, in German j',

46.

— , ilacrosporium on, in Britain, 150.

— , mosaic of, in Britain, 372, 374 ; in
Canada, 374. 375, 392 ; in Holland,
255, 363; in U.S.A., 122, 401.

— , Phoma cdtemariaceum on, in Britain,
150.

— , — destructiia, relation to Diploditia

destructiia on, 149, 150.
—

-,
— ferrarisii on, in Italy, 363, 364.

—, — lycopersici, see Diplodina lycopersici.

— , Phytobacter lycopersicum on, in Holland,
361, 363.

— , Pliytophtliora a-yptogea on, in Britain,
373.

— , — ittfestans on, in Holland, 362, 363;
in Mexico, 375 ; in Porto Rico, 316.

—,
— parasitica on, in Britain, 373.

—, Puccinia pitiieriana on, in Ecuador, 36.—
-, Ramularia on, in Italj*. 364.

—, Rhizodonia on, in Holland, 361, 362
;

in New Jersey, 285.

— , — solani on, in Porto Rico, 274.

— , Sclerotinia libeiiiana on, in Holland,
361, 362.

—, Sderotium on, in Britain, 372.
— -. Septoria lycopersici on. in Britain, 156

;

in Canada, 375 ; in U.S.A., 228, 323.

—, Sphaeronttna hjcopcrsici, suggested
identity with Diplodina on, 149. 150.

— , spotted wilt of, in New South Wales,
94, 95.

— , Verticillium albo-atrum on, in Britain,
373 ; in Holland, 361, 362.— wilt, control of, in New South Wales,
148 ; under walnut trees in U.S.A.,
320.

Torula in the leather industry, 44.

— on sheet rubber, 262.
— heveanensis on sheet rubber, 262.
— lamelligcra on fruit in Belgium, 62.

— puheracea on fruit in Belgium, 62.
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Tradescantia, germination of Botrytis I

cinerea on. 238.

Trametes carnea on prunes and peaches in

Oregon, 62.

— pmi, losses caused by, in Germanj',
204.

rreculia africana, protozoa in latex of,

450.

Trichodadia astralagii, biology of, 335, 336.
— — , fibrosin bodies in, 335.

Trkholoma psam7]iopus found only under
larches. 234.

Trichophyton equinum, T. gypseum, and T.

granulatum, skin diseases caused by,
70.

Trichothecium candidum on apples in Italy,

347.
— roseum on apples ana pears in Italy,

25, 347.

, resistance of spores of, to form-
aldehyde, 330.

Trifolium, see Clover.— aljnnum, ariense, ochroleucmn, pannoni-
cuni, pratense, and squarrosum, specializ-

ation of Uromyces Irifolii on, 79.

friiicum, see Wheat.
Trocalus fidgidiis, Entomophthora apiculala

on, in S. Africa, 391.

Tropaeobim, see Nasturtium.
Trj^panosomes in latex-bearing plants,

308, 309, 310, 311, 449, 450.

Tnjpethelium viegaspermum parasitic on
tea in Ceylon, 163.

Tsiiga albertiana, I'homopsis pseudotsugae on,

in Scotland. 49.

Tuberndaria on coffee in Uganda, 4.— on scale insects, 354.
— piricola on fruit in Belgium, 63.
— versicolor on rubber in Uganda, 206.
Tunica prolifera, Uromyces caryophyllimis on,

in Switzerland, 79.

Turnips {Brnssica camjiestris), Bacillus

carotororv^ on, in Denmark, 370.

— , Plasnmdiophora biassicae on, in Ireland,
236.

Vncimda aceris, biology of, 335, 336.

, fibrosin bodies in, 335.
— prunastri, fibrosin bodies in, 335.
Uredo gossypii on cotton in Uganda,

207.

Urocysds anemones, cytology of, 86, 87, 88,
452.

, cultures of, 87, 88.
— cepulae on onions in Britain, 35, 156

;

temperature relations of, 281.
— coralloides on mustard in India, 162.— occulta on rye in Denmark, 136, 370.— tritici on wheat, legislation against, ir

U.S.A., 368 ; occurrence in Australia,
58 ; in U.S.A., 424.
— riolae, cytology of, 451.

Uromyces anthyllidis on lupins in Morocco,
34.

— appendiculatus on beans in Morocco,
34 ; in Uganda, 207 ; varietal resis-

tance to, in California, 377.

on Vigna sine7isis in Uganda, 207.— betae on mangold and beet in Den-
mark, 370.

[Uromyccs'l caryophyUinits on carnation in

Britain, 372.

, specialization of, 79.— /abac on beans in Morocco, 34 ; nutri-
tional relations of, 118.— pisi-sadvi on peas and vetch in
Morocco, 34.

— rumicis on Rumex patientia in Italy,

303.
— trifoUi, specialization of, 79.

Urophlyctis al/aljae on lucerne, biology of,

33 ; occurrence in France, 334.

Urtica, specialization of Puccinia caricis

on, 451
Uspulun, composition of, 329.

—, control of club root of cabbage with,
in Germany, 239.

—, control of FKsarium nivale with, in

Sweden, 417, 421.

—, control of potato storage rots with, in
Austria, 248.

— , control of stripe disease of barley
with, in Denmark, 369 ; in Holland,
287.

Ustilaginoidea satchari-narengae in Japan,
415.

— virens on rice in Dutch E, Indies, 20
;

in Indo-China, 158.

Ustilago avenae on oats, losses from, and
control of, in Britain, 156; in Canada,
436 ; in Denmark, 136, 137, 369.— broynhora on brome grass, control in
Denmark, 370.

— cynodontis on Cynodon daciylon in

Morocco, 34.

— formosana in Japan, 416.
— hordei on barley in Denmark, 136,

137, 369 ; in Morocco, 34 ; in Sweden,
417.

- levis on oats in Denmark, 136, 369.
— longissima spores not poisonous to

animals, 40.

— maydis, see U. zeae.

— nuda on barley in Denmark, 136,

369 ; in Mexico, 375; in Morocco, 34;
in Sweden, 417 ; susceptibility of

varieties to, in Minnesota, 372.
— paradoxa on Panicwin frutnentaceum in

India, 344.— scabtosae, cytology of, 88.

— shiraiana on bamboo, legislation

against, in U.S.A., 367.
— tritici on wheat in Denmark, 136, 369 ;

in Mesopotamia, 54 ; in Mexico, 375
;

In Morocco, 34 ; in Uganda, 3, 207
;

susceptibility of varieties to, in Ger-
many, 145 ; in Minnesota, 372 ; in
Virginia, 288.

— zeae on maize, cytology of, 452

;

occurrence in Mexico, 375 ; in Moi'occo
34 ; virulence of strains of, 103.

Ustulina zonata, on rubber, 135 ; in Cey-
lon, 160, 162 ; in Dutch E. Indies, 19.

Vaccinium, Hainesia lythri on, in N.
America, 110.

Valsa leucostoma on apple in New Mexico,
181.

Vanilla planifolia, Bacillus solanacearuin on,
in U.S.A., 201.



500 GENERAL INDEX

Veniuria on fig in Mexico, 375.

— cerasi on fruit in Belgium, 62.

— inaeqiialis on apple, control in Austra-

lia, 434, 435 ; in Britain, 27 ; in

France, 111, 112; in Sweden, 436;
occurrence in Belgium, 62 ; in Canada,
337, 374 ; in Denmark, 370 ; in

Mexico, 375; in Minnesota, 871.

— pirina on pear, control in Australia,

435; in France, 111, 112; in Ger-
many, 229 ; occurrence in Belgium,
62 ; in Mexico, 375.

Verbena, specialization of Cronarlium ascle-

yiadeum on, 79.

Verbesina alata, Bacillus solanace^irum on,

in Dutch E. Indies, 328.

Vermicularia capsici on chilli in India,

195.

— cifcinans, see Colletotrichum circinans.

Verrucaria santensis parasitic on tea in

Ceylon, 163.

Verticilliiim, relation of, to Glenospora, 197.

— on elms in Holland, 277.

— albo-atrum in water supplies, 94.

on antirrhinum and sweet pea in

Britain, 372.

on potato in Denmark, 370 ; in

Sweden, 418 ; in U.S.A., 83.

— — on tomato, control in Britain,

373 ; in Holland, 361, 362.

Vetch {Vicia'\, Uromijces plsi-saiiii on, in

Morocco, 34.

Veterinary medicine, mycological re-

search in, 70.

Vicia /aba, see Bean.
— saliva and V. spp., see Vetch.
Vigna catjang and V. sinensis', see Cowpea.
Vincetoxicum officinale, specialization of

Cronarlium asdepiadeum on, 79.

Vine {Vi(is), apoplexy of, in France and
Italy, 416, 417.

— , Bacillus viiivorus on, in Italy, 154.

— , Bornetina litis associated with. Ladylo-

pus vitis on, in Palestine, 117.

— , Botrytis on, in Mexico, 375.

— , Capnodium salicinum on, in Sao Paulo
49.

— , Cercospora viticola on, in Mesopotamia,
54.

— , Cyathus on, in Mexico, 416.
•— , Fonits igniarus var. vitkidus on, in

France, 416.

— , Guignardia baccae on, see Physalospora

baccae.

— , Hainesia lyfhri on, in N. America,
110.

— , 'iska' disease of, in Smyrna, 416,

417.

—, Macrophoma reniformis on, in the
Caucasus and Japan, 101.

— , mal nero of, in Italy, 154.

— , Oidium tuckeri on, control in Germany,
390 ; in Italy, 67 ; occurrence in

Mexico, 375 ; in Morocco, 35.

— , Pestalozzia uvicola on, in Sao Paulo,
49.

— , Phtjsalosportt baccae on, in Japan, 101.

— , Pcasmopara viticola on, control in Italy,

67 ; occurrence in Morocco, 35 ; in New
South Wales, 153 : in S. Australia,

153 ; relation of water pores to in-

fection by, 411.

[Vine] rachitis in Tripoli, 50.

— , solubility of copper fungicides on
leaves of, 388.

— , Stereum hirsutum on, in France, 417.
Viruses, nature of ultramicroscopic, 439,

440.

Viscurh, see Mistletoe.

Vitis, see Vine.
Voandesia subterranea, Cercospora on, in
Uganda, 207.

' Vrotpootje ' disease of wheat in S.

Africa, 376.

Wallflower (Cheiranthxis cheiri), bacterial
disease of, in Morocco, 35.

Walnut {Juglans regia), Armillaria mellea

on, in France, 77.

— blight in California, 397 ; in S. Africa,
376.

—
,
gummosis of, in France, 78, 130 ; in

Italy, 284.

— , Hydnum erinaceus on, in France, 443.

— ,
' nerume ' disease of, in Italy, 283.

— , Pseudomonas juglandis on, in Cali-

fornia, 397.

— , wilting of potato and tomato jilants

under, in U.S.A.. 320.

Water hyacinth, see Eichornia crassipes.

Watermelon {Citrullus vulgaris), DidymeUa
lycopersici can infect, 48.

Water supplies, parasitic fungi in, 94.

Wheat (Triticum), Aspergillus on stored,

in U.S.A.. 26.

— , black point of, in U.S.A., 289.— bunt, see Tilletia.

— , Cladosporium herbarum on, in France,
334.

—, Claviceps trova. various hosts can in-

fect, in U.S.A., 109.

— , DUophospora grayyiinis on, in Germany,
105.

— , Erysiphe giaminis on, genetics of re-

sistance to, 32 ; occurrence in Den-
mark, 369 ; in England, 290 ; in

Sweden, 417.

—, Fusariuyn on, in Britain, 156 ; in

Denmark, 369.
— . — avenaceum on, in Holland, 57 ; in

U.S.A., 10, 56, 167.

— , — culmoi-um on, in Denmark, 369 ;

in Holland, 57 ; in U.S.A., 10.

—, — var. leteius on, in U.S.A., 167.

— , -- herbarum on, in Holland, 57.

— , — metachroum, see F. herbarum.

— , — minimum, see F. nivale.

— , — nirale on, in Holland, 57.

— , — rubiginos>im, see F. culmorum.

— , — subulatum, see F. avenaceum.

— , Gihbo'eUa saubinetii on, in Canada,
337 ; in England (suspected;, 156 ; in

Holland, 57 ; in U.S.A., 10, 56, 167,

371 ; relation of hydrogen-ion concen-
tration to, 340 ; temperature relations

of, 168.

— , Helminthosporium on, in India, 161 ;

in Minnesota, 372.

— , — foot rot of, in New South Wales,

340, 341 ; in U.S.A., 168, 169.
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[Wheat], Helminthosporium sativum on,
' black point ' caused by fungus resem-
bling, 289 ; occurrence in Minnesota,
285.

— , — smokinianum (?) on, in Uganda,
207.

—
-. — tercn and H. turcicum can infect, in
India, 161.

— . Hendersonia graminis, see Wojnoicicia

graminis.
—

-, Hormodendron cladosporioides on, in
California, 378.
—. legislation against importation of.

into U.S.A., 368.

— , Leptosphacria herpotriclioides on, in
Sweden, 418.

— , Ophiohohis cariceti on, in Australia,
340 ; in U.S.A., 381, 424.

— ,
-— graminis on, see 0. cariceti.

—. Penicillium on stored, in U.S.A., 25,
26.

—, Puccinia on, resistance of varieties to,

in Germany, 145, 146 ; in the Sudan,
10 ; in U.S.A., 371.

— ,— glumarum on, genetics of resistance
to. 32, 146; occurrence in Denmark,
370 ; in England, 289 ; in Kenya, 53

;

in Mesopotamia, 54; in Morocco. 34
;

in Sweden, 417, 418 ; in U.S.A., 424
;

resistance of varieties to, in Britain,

11, 289 ; in Kenya, 53.

—, — glumarvm tritici on, nutritional re-

lations of, 118.

—, — graminis on, biologic forms of. in
Canada, 56 ; in U.S.A., 207, 371

;

factors influencing resistance to, in
California, 377 ; occurrence in Britain,
156 ; in Canada, 336 ; in Kenya, 53

;

in Mesopotamia, 54 ; in Mexico, 375;
in Minnesota, 371 ; in Morocco, 34

;

in the Sudan, 10 : in Sweden, 417
;

in Uganda, 3, 207 ; in U.S.A., 208,
424 ; resistance of varieties to, in
Britain, 11 ; in Kenya, 53 ; in the
Sudan, 10 ; in Sweden, 417 ; in U.S.A.,
207.

—, — triticina on, discovery of aecidial

stage of, in U.S.A., 166 ; host-parasite
relations of, 338 ; occurrence in Ken-
ya, 53 ; in Mesopotamia, 54 ; in
Uganda, 207; in U.S.A., 166, 167,
424 ; resistance of varieties to, in
Kenya, 53.

— , Rhizopus nigricans on stored, in U.S.A.,
25, 26.

— rusts, see Puccinia.

—, Sclerotium rol/sii on, in Louisiana, 133.

—, seed borne diseases of, 439.

—, — treatment in relation to germina-
tion, 298, 378, 438 ; made compulsory
in Wurtemberg, 204 ; notes on, in

Britain, 156 ; in California, 378 ; in

Germany, 204 ; in U.S.A., 425.— smut, see UstUago tritici.

— , Tilletia on, control in Califoi-nia, 378 ;

in U.S.A., 42.-^; in Washington, 298
;

factors influencing attacks of, 379
;

resistance of ^; 'rietiesto.in California,
378; in Germany, 145; in Oregon,
340 ; in S. Africa, 287.

[Wheat], Tilletia ' caries ' on, in Denmark,
136, 369.

— ,
— foetans, see T. levis.

—,— levis on, breeding resistant varieties
to, in U.S.A., 10 ; control in U.S.A.,
339 ; effect of copper sulphate on
spores of, 68 ; occurrence in Mexico,
375; in Oregon, 339.

— , — tritici on, control in Britain, 156
;

in Sweden, 417 ; in U.S.A., 68, 339
;

cytology of, 88, 451 ; effect of copper
sulphate on spores of, 68 ; occurrence
in Canada, 337 ; in England, 290 ; in
Mesopotamia, 54 ; in Mexico, 375 ; in
Morocco, 34 ; in Oregon, 339 ; in
Sweden, 417.

— , Urocystis tritici on, legislation against
in U.S.A., 368 ; occurrence in Austra-
lia, 58 ; in U.S.A., 424.

—, Ustilago tritici on, in Denmark, 136,
369 ; in Mesopotamia, 54 ; in Mexico,
375; in Morocco, 34; in Uganda, 3.

207; in U.S.A., 288 , susceptibility of
varieties to, in Germany, 145 ; in
U.S.A., 288, 372.

— ,
' vrotpootje ' disease of, in S. Africa,

376.

— , Wojnoicicia graminis on, in U.S.A.,
2S8, 289.

Willia javanica on sheet rubber, 262.
Willow (Salix), Bacterium tumefaciens on,

in S. Africa, 17.

Wojnoivicia graminis on wheat in U.S.A.,
288, 289.

Wound cork formation in sweet potato,

88.

Wounding, effect of, on permeability of

cells, 245.

X rays, effect of, on cells of Vicia faba,

438, 439.

A'ylaria on rubber in Ceylon, 160.

Yellow leaf disease of Phormium tenax in
New Zealand, 294, 295, 296.

— stripe disease of sugar-cane, see Sugar-
cane mosaic, 315.

— tip disease of oats and Phleum pratense

in Sweden, 209, 210, 417.

Yellowing of flax in Ireland, 176.

Yellows, aster, temperature relations of,

122.

—
,
peach, in U.S.A., 298.

—, raspberry, in Canada, 218, 374, 394.

' Z ' disease of Datura stramonium, 76.

Zea maijs, see Maize.
Zinnia elegans, Bacillus solanacearwn on, in
Dutch E. Indies, 328.
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