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Undescrihed plants from Guatemala. VIII.
*

JOHN DOXNELL SMITH.

(WITH PLATES I AND II.)
4

Prof. Alfred Cogniaux, Dr. M. T. Masters and Dr. W. O.

Focke, distinguished monographers of orders, have contribu-

ted to this paper descriptions of new species detected by them
among the plants submitted to them respectively for deter-

mination.

Boeconia yulcanica.— Branchlets, foliage and panicle

smooth and shining; leaves glaucous beneath, obovate-ellipti-

cal (5-6x2^ in.), acute apex long-mucronate, tapering below

to broadly sessile base, margin evenly glandulo-mucronate

with rounded indentations: bracts foliaceous T
bractlets scarious:

sepals oval (6x3^ lines), exceeding pedicels, recurved-cuspi-

date: 10-15 stamens a third shorter, filaments half as long as

linear anthers: stout style prolonged from ovary, a half shorter

than stigmas: capsule (immature) elliptic-oblong, twice ex-

ceeding stipe.— B. integrifolia Humb. et BonpL, likewise

arborescent and with lobeless leaves crowded about base of

large drooping panicle, is distinct by indument, Iong-petiolate

leaves entire or nearly so, stamens equaling calyx, subsessile

anthers.— Slopes of Volcan de Agua, Dept. Zacatepequez,

alt. 10,000 feet, April, 1890, J. D. S. (Ex PI. Guat. qu.

edid. J. D. S. 2172.)

Chorisia soluta.— Calyx shortly pedunculate, 3-bracteo-

late, ligneous, cupulate-campanulate (20 lines long), aureo-

lanate within, irregularly 5-lobed: petals distinct, linear-spa-

tulate (5-6 in. x 10 lines), apex emarginate, sericeo-tomentose

and fuscous without, glabrate and red within: stamens three-

fourths as long; column short (10 lines), annulate at apex;
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exterior lobes one-fifth as long, ovate, entire, hirsute; interior

branches 10-12, filiform, 2-antheriferous, anthers long and an-

fractuose: ovary free, imperfectly 5-celled, ovules pyriform.

A tree with the gigantic trunk and flat widespreading head of

Bombax Cciba L., and with digitate leaves. The incomplete
character is drawn from the only parts within reach of the

collector— freshly fallen flowers. The stamina] column par-

tite to annulus into doubled number of branches is exceptional

for the genus.— Shores of Lake Amatitlan, Dept. Amatitlan,
alt. 3,900 feet, Feb., 1890, J. D. S. (Ex PL cit. 1924.)

Myrodia Guatciualteca.— Leaves elliptical or obovate-
elliptical (8-10x3-4 in.), abruptly acuminate, obtuse base

3-nerved, veins pubescent, axils barbate: flowers solitary or

geminate, axillary and extra-axillary, approximated: calyx
twice longer than deflexed minutely 3-bracteolate pedicel,

sericeous within, 5-6 unequal lobes ovate (2-3 lines): petals

tomentulose, elliptic-oblong (1 in.), shortly unguiculate, half-

exsert: stamina! column shorter, its 5 lobes regularly 4-an-

theriferous: cells of ovary 2, 2-ovulate, style pentagonal,
stigma bilobed: immature fruit ovoid (5 lines).

—

M. finnbris
Benth., ex descr. nearly related, differs by lanceolate leaves,

subsessile solitary flowers, erose calyx equalling claws of

petals and twice exceeded by 25-30-antheriferous staminal
column.— Pansamala forest, Dept. Alta Verapaz, alt. 4,000
feet, Jan., 1889, v. Tiirckheim (Ex PL cit. 1410): April,
1889, }. D. S. (Ex PL cit. 1634.)

Heteropteris retusa Leaves short-obovate (20-24x15-
18 lines), each end obtuse, apex retuse and cuspidate, sparsely
pilose, veins rufo-pubescent and uni-glandular above base of

lowest pair; petiole terete, bi-glandular at or below apex:
panicles rufo-tomentulose, 2-3-fasciculate from axils of

reduced upper leaves and terminal, umbellately compound,
sub-equalling leaves; pedicels 3-5, bracteolate in middle, ex-
ceeding flowers: sepals minute: petals twice longer (2 lines),

oblong, base rounded, carinate, shortly unguiculate, crimson;
the interior broader with stout claw and denticulate: filaments
exceeding calyx, anthers oblong, connective incrassate: styles
a little shorter.—Near H. cotintfolia Ad. Juss.,but with dif-

ferent leaves and glands, solitary panicles, smaller flowers,
etc.— Erect shrub 8-12 feet high with brachiate lenticellate
branches, along streams near Escuintla, Dept. Escuintla, alt.

1,100 feet, March, 189<», J. D. S. (Ex PI. cit. 2008.)
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Rubus occidentalis L., var. grandiflora Focke.— Dif-

fert a planta typica floribus fere duplo majoribus post anthesin

nutantibus.— Slopes of Volcan de Aqua, alt. 8,500 feet,

April, 1800, J. D. S. (Ex PL cit. 2168.)

Potent-ilia Donnell-Smitliii Focke.— Caudiculi e radice

multicipite breves lignosi stipulis annorum pnecedentium
scariosis vestiti. Caules prostrati digitales pubescentes, apice

ascendentes ramosi pauciflori. Folia inferiora petiolata impari-

pinnata trijuga vel bijuga, foliolis approximatis, infimis ma-
joribus manifeste petiohdatis, aliis lateralibus subses-

silibus. Foliola inaequilatera sub-ovata inciso-serrata, serraturis

confertis obtusis, utrinque appresse pilosa. Folia superiora

ternata breviter petiolata, foliolis illis foliorum inferiorum

similibus. Stipulae vaginantes petiolo adnata, inferiores

scariosoe, supreme magna ex parte liberae ovata^ dente uno
alterove praedita?. Flares breviter pedunculati, pedun-
culo diametrum floris fere aequante, folia vix superante.

BraeteoLe ealycince sepalis fere aequilongae trilobee (vel

inciso-trjdentatae) ; sepala late ovata, interdum dente uno al-

terove praedita. Petala obovata sepalis longiora lutea. Styli

subterminales basi incrassati. Torus hirsutus.— Planta alpina

humilis. Habitu ad P. dissectam Pursh, P. Rickardii Lehin.

et P. Ehrenbergianam Schldl. accedit, sed et ab his et ab
omnibus aliis speciebus Americanis distinguitur bracteolis

calycinis trilobis.— Bottom of crater of extinct Volcan de

Agua, alt. 12,000 feet, April, 1890, J. D. S. (Ex PL cit.

2144.)
»

Agrimonia parviflora Ait.? var. maerocarpa Focke.

—

Differt a planta typica fructibus majoribus, foliolis paucioribus

et brevioribus.— The determination is provisional. In many
cases it is very difficult to trace the limits between the closely

allied species of Agrimonia. The Guatemala specimen agrees

in essential points with the A. parviflora of the United States.

Its fruits are much larger, but show the same shape and the

same direction of spines. The leaflets are less numerous and
nearly as narrow, but shorter. These differences are not very

important, and therefore I prefer at present to consider the

plant as a variety. A more complete acquaintance, however,
will perhaps disclose distinctive marks of greater importance.

(Focke).— Coban, Dept. Alta Verapaz, alt. 4,300 feet, Feb.,

1889, v. Tiirckheim. (Ex PL cit. 1409.)
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Tibouchina Bourgaeana Cogn. (§ Distanthera) ;
ramis

setis arete adpressis basi tuberculatis subsparse armatis; foliis

mollibus, anguste lanceolatis, longiuscule acuminatis, basi

satis attenuatis, subtiliter serrulatis, utrinque adprcsse pilosis,

5-nerviis, nervis lateralibus basi longiuscule coalitis; cymis
plurifloris; calycis tubo ovoideo, lobis subulatis, tubo breviori-

bus; staminibus omnine glabris, subaequalibus; antheris bre-

vibus, oblongis, apice obtusis, connectivo basi brevissime
producto. Rami graciles, erecti. Petiolus 0.5-1. 5cm. lon-

gus. Folia 4-8cm. longa, 8-17mm. lata. Calycis tubus
2.5mm. longus; lobi 1.5-2mm. longi. Petala lilacina, cili-

ata, apice setoso-apiculata, 4-5mm. longa. Antherae 1.5mm.
longae. Stylus 4mm. longus.—Yzabal, Dept. Yzabal, alt.

J. D. S. (Ex PL cit. 1514).

Monochaetum difl'usuni Cogn. (§ Eumonociiaetum); ra-

mis junioribus pilis patulis simplicibus eglandulosis densiuscule
longeque hirtellis; foliis longiuscule petiolatis, membranaceis,
oblongo-lanceolatis, acutiusculis, triplinerviis, subadpresse
sparseque setulosis praecipue subtus ad nervos; cymis diffusis,

plurifloris; calyce pilis patulis glandulosis sparse hirtello, lobis

tubum aequantibus.— Rami graciles, obscure tetragoni, fus-

cescentes, satis ramulosi, diffusi. Petiolus filiformis, 4-8mm.
longus. Folia supra laete viridia, subtus pallida, 3-5cm.
longa, 1-1. 5cm. lata. Flores rosei, longe graciliterque pedi-
cellati. Calycis tubus cinereus, campanulatus, 4-5mm. lon-
gus; lobi patuli, triangulari-lineares, 4-5mm. longi. Petala
obovata, apiculata, Mmm. longa. Antherae majores arcu-
atae, 4mm. longae, cauda paulo incrassata elongata sursum
revoluta; minores subrectae, 3mm. longae, cauda subfiliformi
adscendente.— Pinula, Dept. Guatemala, alt. 4400 feet, Feb.,
1890, J. D. S. (Ex PL cit. 2217).

Conostegia hirtella Cogn. ; ramis junioribus petiolisque
setulosis; foliis oblongo-lanceolatis, basi acutis vel acutius-
culis, apice longiuscule acuminatis, integerrimis vel vix un-
dulato-denticulatis, 5-pltnerviis, supra sparsissime setulosis,
subtus ad nervos Ieviter hirtellis et vix furfuraceis caeteris
glabratis; alabastris anguste obovoideis. acutiusculis, vix
furfuraceis.—Rami satis graciles, obscure tetragoni, juniores
densiuscule et breviuscule hirtelli. Petiolus supra densiuscule
brevitcrque hirtellus caeteris brcviter furfuraceus, 1-2.5
cm. longus. Folia membranacea, paulo disparia, 13-19 cm.
longa, 4-5.5 cm. lata. Paniculae furfuraceo-hirtellae, sub-
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multiflorae, fere 1 dm. longae; flores 5-meri, distincte pedicel-

lati. Alabastra 6 mm. longa, 3.5 mm. crassa. Pctala late

obovata, profunde emarginate, 5—6 mm. longa. Antherae
oblongo-lineares, 2.5 mm. longae. Stylus crassiusculus, 3

mm. longus, stigmate obtuso.—Pansamala forest, alt. 3,800
feet, May 1887, v. Tiirckheim. (Ex PL cit. 1233.) Dis-

tributed as C. lasiopoda Benth. ?

Miconia Oiiateiiinlensis Cogn. (§ Octomeris); foliis bre-

viuscule petiolatis, membranaceis, ovatis, brevitcr acuminatis,

basi rotundatis vel vix emarginatis, integerrimis vel minutis-

sime denticulatis et setulis brevissimis patulis densiuscule

ciliatis, 5-nerviis, supra sparse setulosis, subtus ad nervos
leviter furfuraceis caeteris brevissime subsparseque stellato-

puberulis; paniculis laxiusculis, submultifloris; floribus 5-

meris; calyce leviter furfuraceo, lobis brevissimis, late

rotundatis.—Frutex ramis robustiusculis junioribus petiolis

paniculisque brevissimeet densiuscule stellato-pub erulis. Pe-

tiolus 1—4 cm. longus. Folia 6—9 cm. longa, 3. 5-5 cm. lata.

Paniculae 4—8 cm. longae; pedicelli saepius vix 1 mm. longi.

Calycis tubus suburceolatus, 2 mm. longus; lobi vix 1 mm.
longi. Petala ut videtur rubra, 3 mm. longa. Stylus 4 mm.
longus.—Tamahu, Dept. Alta Verapaz, alt. 5,000 feet, July
1887, v. Tiirckheim. (Ex PI. cit. 924, 1317.)

Mieonia Tuerckheimii Cogn. (§ Octomeris); ramis juni-

oribus petolis paniculis foliisque subtus brevissime denseque
stellato-tomentosis; foliis anguste ovatis, breviter acumina-
tis, minute denticulatis, 7-nerviis, supra brevissime denseque
villoso-hirtellis; floribus 4-meris, pedicellatis; calyce stellato-

tomentoso et sparse glanduloso-piloso.— Petiolus 3-8cm. lon-

gus. Folia submembranacea, basi rotundata, 2—2.5dm. longa,

12-14 cm. lata. Paniculae 2.5 dm. longae; pedicelli glandu-
losi, 1—3 mm. longi. Calyx 3 mm. longus, breviter lobatus.

—Coban. alt. 4,800 feet.. Mch. 1881. v.Petala 3 mm. longa.—Coban, alt. 4,800 feet.,

Tiirckheim (Ex PI. cit. 581).

Clidema laxiflora Walp., var. (i. loiiiript'tiolntu Cogn.

—

Rami petioli pedunculique longiore pilosi. PetioluS 5-7 cm.
longus. Folia profundiore inaequaliterserrulata. Calyx longe
denseque hirsutus. J
Tiirckheim (Ex PI. cit. 707). Distributed as typical.

Clidemia DonnHI-Smithii Cogn. (§ Sagraea); ramis
junioribus petiolisque pilis patulis elongatis pallide . fulvis
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dense vestitis; foliis submembranaceis, longiuscule petiolatis,

oblongis vel ovato-oblongis, subintegerrimis, longiuscule

acuminatis, basi rotundatis, 7-nerviis, supra breviter sparseque

setulosis, subtus densiuscule longeque pilosis; cymis parvis,

paucifloris; pedicellis longiusculis, minute bibracteolatis;

calyce densiuscule longeque hirtello, dentibus exterioribus

subulatis, tubum aequantibus.—Rami robustiusculi, teretes,

simplices. Petiolus robustiusculus, 2-6 cm. longus. Folia

saepius satis disparia, supra intense viridia, subtus viridi-

cinerea, 10-18 cm. longa, 4.5-7.5 cm. lata. Cymae patulae,

2-3 cm. longae; pedicelli filiformes, 6-8 mm. longi; bracteolae
subulatae, 1 mm. longae. Calycis tubus campanulatus, 3

mm. longus; dentes exteriores erecto-patuli, flexuosi, 2.5—5
mm. longi. Petala rubra, obovata, apice rotunclata, 4-5 mm.
longa. Antherae oblongo-lineares, 1.5 mm. longae. Stylus
capillaris, 5-7 mm. longus, stigmate punctiformi.—Pansamahi,
alt. 3,800 feet, July, 1888, v. Tiirckheim. (Ex PL cit. 1433.)

JussiiEA Peruviana L., var. glaberrima.— Absolutely
smooth throughout: peduncle and calyx nitidous: sepals

mucronate and denticulate: flowers 2 in. in diameter:
stamens 8, oblong anthers equalling filaments: capsule elon-
gated.— Shrub 12 ft. high, swamp near Dueiias, Dept.

2130.)
J. D. S. (Ex PI. cit.

Jussl^ea pilosa H. B. K., var. robustior.^- Densely
branched shrub, 6-8 ft. high, angulate with decurrent pet-
ioles and branches: leaves crowded, small, fleshy, scabrid,
sprinkled with red glands, margin rubescent: bracts minute,
subulate, gland-stipellate: flowers 6-merous, sepals splitting
in fruit to 7-9: seeds of one of the cells often biseriate.
Swamp on Lake Antonio near Duenas, alt. 5,000 ft., Apr.
1S90,

J. D. S. (Ex PI. cit. 2123.)

Passittora (§ Ciega) clypeophylla Mast.—Glabra, ramis
complanatis sulcato-striatis; petiolis 20-30 mm. longis
medio glandulis duabus majusculis sessilibus munitis; stipulis

herbaceis lineari-subfalcatis acutis; laminis circa 6 cm. long.
10 cm. lat. glabris submembranaceis peltatis 5-nerviis sub-
rotundis vel obscure trilobis margine incrassato albido
angusto circumdato; pedunculis petiolos subaequantibus sim-
plicibus supra medium articulatis; bracteis caducis minutis;
floribus diametro 10-12 mm. tubo brevi campanulato intus
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plicato; sepalis oblongis glabris; corona fauciali biseriata

filamentosa, filis externis sepala subaequantibus basi pur-
pureis apicem versus luteis, filis intimis lineari-clavatis trun-
cates procedentibus tertia parte brevioribus; corona media
membrancea longitudinaliter plicata purpurea margine in

dentes acutos inflexos margine eversos divisa, corona infra

mediana annulari; gynophoro glabro; ovario globoso glabro.—Barranca del Rubelcruz, Dept. Alta Verapaz, alt. 2,500 ft.,

April, 1889, J. D. S. (Ex PL cit. 1625.)

Passiflora (§ Decaloba) allantophylla Mast.— Setulosa,
ramis herbaceis compressis sulcato-striatis; petiolis 15 mm.
eglandulosis; stipulis lineari-subulatis; laminis circa 20 mm.
long. 40-50 mm. lat. membranaceis glabris subtus sparse
ocellatis palmatim 3-nerviis basi late cordatis vel subrotun-

*

datis, ad medium bilobatis, lobis divergentibus rotundatis
nervo excurrente mucronulatis; lobulo intermedio subobsolete
truncato sinu Iatissimo; pedunculis geminis petiolos aequan-
tibus vel superantibus simplicibus vel superne cymoso-tri-
brachiatis; bracteis setaceis caducis; floribus 10-12 mm.
diam., tubo brevi patelliformi basi intruso extus intusque
glabro; sepalis herbaceis oblongis obtusis; petalis hyalinis
albidis sepalis parum brevioribus; corona fauciali 1-seriata
filamentosa, filis ligulatis flavidis basi purpurascentibus quam
petala parum brevioribus; corona mediana membranacea
tubulata apice in lobos acutos inflexos fimbriatulos ad margines
eversos divisa; corona infra mediana carnosula angruste
annulari; corona basilari praecedenti conformi; gynophoro
glabro; ovario subgloboso glabro.—Santa Rosa, alt. 5,000
feet, Sept. 1888, v. Tiirckheim (Ex PL cit. 1425.)

Passiflora (§ Decaloba) transversa Mast.

—

Glabrescensvel
subhirtella; ramis complanatis sulcato-striatis; petiolis 2 cm.
long, eglandulosis; stipulis subulatis herbaceis; laminis 4 cm.
long. 12-13 cm. lat. subcoriaceis glabris transversim ellipticis,

3-nerviis, basi ocellatis, apice mucronulatis nonnunquam
excisis; pedunculis petiolis dimidio brevioribus puberulis
bracteis setaceis munitis. Floribus diametro 35 mm. tubo
patulo brevi extus puberulo intus glabro; sepalis herbaceis
oblongo-obtusis; petalis sepalis parum brevioribus albidis;

corona fauciali filamentosa biseriali, filis extimis liguliformibus
flavis petalis paulo brevioribus, filis intimis fere dimidio bre-
vioribus; corona media membranacea tubulata superne in

dentibus puberulis inflexis divisa; corona basilari carnosula
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annulari; gynophoro glabro pentago; filamentis gracilibus;

ovario oblongo glabro.—Masaqua, Dept. Escuintla, alt. 400
feet, April, 1890, J. D. S. (Ex PL cit. 2099.)

Passiflora (§ Decaloba) ornithoura Mast.— Glabra;
ramiscompressissulcato-striatis; stipulis lineari-subulatis cadu-
cis; petiolis circa 25mm. long, eglandulosis; laminis 10cm. long.

5 cm. lat. membranaceis subtus sparse ocellatis basi cuneatis
vel subrotundatis, palmatim 3-nerviis infra medium bilobatis,
lobis late divergentibus lanceolatis, secus nervum medianum
fascia albida angusta notatis, lobo intermedio deltoideo sub-
obsoleto; pedunculis geminis simplicibuspetiolos aequantibus;
bracteis minimis filiformibus acutis; floribus diametri2cm. ; tubo
brevi patelliformi extuspuberulo intus nitido; sepalis herbaceis
oblongo-obtusis; petalis hyalinis albidis sepalis tertia parte
brevioribus; corona fauciali 1-seriata e fills crassis clavatis
petalis dimidio brevioribus constante; corona mediana mem-
branacea tubulata longitudinaliter plicata margine lobata
lobis lanceolatis inflexis marginibus eversis fimbriatulis;
corona basilari annulari carnosula; gynophoro tereti glabro;
ovario globoso glabro; fructu globoso magnitudine cerasi
parvi purpureo; seminibus albidis transverse sulcatis, striisque
longitudinalibus notatis. —Duefias, alt. 5, 000 feet, April, 1890,
J- D. S. (Ex PI. cit. 2136.)

Passiflora (§ Decaloba) dicthophylla Mast.— Glabra,
ramis comprcssis striatis; petiolis circa 25 mm. eglandulosis;
stipulis lineari-subulatis; laminis 5-6 cm. long. 4-5 cm. lat.

membranaceis sparse ocellatis vel eglandulosis basi subcunea-
tis vel subrotundatis palmatim 3-nerviis, infra medium 2-loba-
tis, lobis divergentibus oblongis obtusiusculis, mucronulatis,
smu lunatim exciso lobulo intermedio obsolete; pedunculis
geminis petiolos aequantibus vel superantibus simplici-
bus; bracteis setaceis minutis munitis; floribus diametro 15
mm., tubo brevi late campanulato; sepalis 'herbaceis oblongis
obtusis; petalis albidis sepalis dimidio brevioribus; corona
fauciali filamentosa, filis uniseriatis lineari-clavatis petalis fere
dimidio-breviorbus; corona media membranacea late tubulata
plicata mar ine profunde dentata, dentibus fimbriatulis; __
rona infra mediana annulari crassa; gynophoro glabro; ovario
globoso nitido; fructu magnitudine cerasi globoso glabro
purpureo- seminibus compressis apice productis tranversim
annulate striisque verticalibus notatis.— Duefias, alt. 5,000

co-

J. D. S. (Ex PI. cit. 2143).
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Melothria Donnell-Smithii Cogn. (§ Eumelothria);
monoica; foliis membranaceis, ovatis vel ambitu suborbicular-

ibus, utrinque punctato-scabris, integris vel usque ad medium
3_5_lobatis, lobis apice saepius rotundatis terminali interdum

acuto; cirrhis simplicibus; racemis masculis saepius 3-5-floris,

petiolo brevioribus; petalis leviter emarginatis; antheris sub-

quadratis, loculis paulo arcuatis, connective* lato; floribus fem-

ineislongepedunculatis, fructumajusculo, triloculari, concolore;

seminibus immargina^tis.— Rami graciles, elongati, glabri vel

vixpilosuli, laeves, alternatimalbo et viridi longitudinaliterstri-

ati. Petiolus satis gracilis, brevissime subsparseque hirtellus

vel glabratus, 2-5 cm. longus. Folia ovata, integra vel saepius

paulo lobata, apice acuta, 0-8 cm. longa, 5-7 cm. lata, supra

intense viridia, subtus paulo pallidiora et ad nervos interdum

brevissime hirtella, margine minute remoteque denticulata;

sinus basilaris saepius angustus, 1-1.5 cm. profundus. Cirrhi

graciles, sulcati, glabri. Pedunculus communis masculus gra-

cilis, puberulus, 1.5-3 cm. longus, apice 2-15-florus; pedi-

celli 3-10 mm. longi. Calyx campanulatus, basi obtusus,

glaber, 3 mm. longus, minute denticulatus. Corolla tenuis-

sime furfuracea, fere 1 cm. lata, segmentis patulis. Antherae

ciliatae, 1 mm. longae. Flores feminei solitarii. Pedunculus

fructiferus filiformis, 2-6 cm. longus. Fructus ovoideus, 3.5-

4 cm. longus, 2.5 cm. crassus. Semina pallida, ovata, 3.5-

4 mm. longa, 2-2.5 mm. lata. Species M. scabrae Naud.

(Cogn. in DC. Monogr. Phan. Ill, 582) proxima.— Masagua,

alt. 400 feet, April, 1890, J. D. S. (Ex PI. cit. 2203).

Var. /i. hirtella Cogn.— Rami sparse hirtelli. Petiolus

densiuscule hirtellus, 3-7 cm. longus. Folia ambitu late ovata,

plus minusve lobata, apice saepius obtusa.— Escuintla, alt.

1100 feet, March, 1890, J.
D. S. (Ex PI. cit. 2206).

Var. y. rotundifolia Cogn. Rami petiolique ut in typo.

Folia ambitu suborbicularia, saepius satis profunde 5-lobata,

lobis apice rotundatis.—San Luis, Dept. Escuintla, alt. 1,000

feet, Mch. 1890, J. D. S. (Ex PI. cit. 2,208).

Aiiijuria oblongifolia Cogn.; tota glaberrima; foliis brev-

iter petiolatis, integris, oblongis, vix acuminatis, basi acutis,

regulariter penninervis; floribus parvis, sessilibus, ad apicem

pedunculi communis capitatis; antheris rectis, oblongis, tubo

calycis paulo brevioribus, appendice vix perspicua leviter pa-

pillosa coronatis.—Rami graciles, laeves, simplices, elongati,

striati. Petiolus gracilis, 2-3 cm. longus. Folia tenuiter
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membranacea, laete viridia, utrinque laevia, margine integer-

rima vel vix undulata, 10-13 cm. longa, 5-6 cm. lata; nervi

tenues, subtus vix prominentes. Cirrhi graciles, longiusculi,

tenuiter striati. Pedunculus communis masculus gracilis, 2.5

dm. longus, apice 8-10-florus. Calycis tubus anguste ob-

longus, basi rotundatus superne satis constrictus, teretiuscu-

lus, 8 mm. longus; dentes lanceolato-lineares, erecto-patuli, 1

mm. longi. Petala suborbicularia, uninervia, extus tenuiter

furfuracea, 3 mm. longa. Antherae 5 mm. longae, 1.5 mm.
latae. Flores feminei et fructus ignoti. Species A. longipe-

dunculatcz Cogn. (Monogr. Phan. Ill, 673) proxima.-— Rio

Dulce, Dept. Livingston, sea level, Mch. 1889, J. D. S. (Ex

PL cit. 1510).

Angaria divcrsifolia Cogn. (§ V. Antherae muticae);
tota glaberrima; foliis . breviter petiolatis, simplicibus,

trinerviis, modo integris vel vix trilobatis anguste ovatis

acutis basi oblique subtruncatis, modo fere usque ad basim trip-

artitis segmentis lanceolatis breviter acuminatis inferne contric-

tis; floribus parvis, sessilibus, ad apicem pedunculi communis
breviter spicatis subcapitatis; antheris oblongis, rectis,

muticis.—Rami satis graciles, laeves, sulcati, paulo ramulosi.

Petiolus gracilis, 1-2.5 cm. longus. Folia membranacea, laete

viridia, utrinque laevia, margine integerrima, 8-14 cm. longi;

nervi crassiusculi, subtus leviter prominentes. Cirrhi cras-

siusculi, elongati, inferne sulcati. Pedunculus communis
masculus robustiusculus, sulcatus, 2-3.5 dm. longus, apice

10-25-florus. Calycis tubus anguste oblongus, basi subacutus,

superne vaide constrictus, teretiusculus, 10-11 mm. longus;

dentes lineares, erecto-patuli, 2 mm. longi. Petala obovata,
extus dense furfuracea, 5—6 mm. longa. Antherae 4-5 mm.
longae, 1.5 latae. Flores feminei et fructus ignoti.

Pansamala, alt. 3,800 feet, November, 1888, v. Tiirckheim
(Ex PL cit. 1414.)

Ourania Doiimll-Siiiithii Cogn. ; foliis ambitu suborbicu-
laris, basi profunde emarginatis, usque ultra medium trilobatis,

lobis anguste ovatis, abrupte longiuscule angusteque acumi-
natis; calycis tubo breviusculo, ovoideo, tomentoso-cinereo,
segmentis subulatis, uninerviis, rubrocinereis, utrinque den-
siuscule breviterque puberulis, tubo duplo longioribus;
antheris late-oblongis, inferne replicatis, connectivo lato,

apice appendicular.—Rami robusti, sulcati, densiusculi et

breviuscule hirtelli. Petiolus robustus, striatus, longiuscule
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denseque villosus, 8-10 cm. longus. Folia membranacea,
utrinque breviuscule sparseque pilosa praecipue subtus ad
nervos, supra intense viridia, subtus satis pallidiora, mafgine
remote spinuloso-denticulata, 2.5 dm. longa lataque; lobi ex-
teriores paulo breviores, terminalis basi satis constrictus; nervi
robusti, utrinque paulo prominentes, duo laterales basilares

trifurcati, imum sinum marginantes; sinus basilaris 5 cm.
profundus. Cirrhi robusti, sulcati, breviusculi villosi. Pe-
dunculus communis masculus robustus, striatus, densiuscule
breviterque villosus, 3.5-4 dm. longus, apice 30-40-florus;
flores subsessiles. Calycis tubus 8-10 mm. longus, 6-7
mm. latus; lobi erecti, 1.5-2 cm. longi. Petala conni-
ventia, linearia, acutiuscula, extus furfuracea, 6-7 mm.
longa, vix 1 mm. lata. Antherae 5 mm. longae, 2 mm.
latae, connectivo glabro, apice in appendicem papillosam 1

mm. longam producto. Flores feminei et fructus ignoti.

Species G. Levyanac Cogn. (1. c. 686) proxima.—Rio Chacta,

PL cit. 1511.)
J. D. S. (Ex

Sicyos longisepalns Cogn. (§ EUSICVOS)
;

foliis longius-
cule petiolatis, ambitu cordato-ovatis, angulato 5-lobatis, ut-

rinque punctato-scabris, lobis triangularibus, nervis lateralibus
imum sinum non marginantibus; cirrhis bifidis; racemis mascu-
lis simplicibus, 8-20-floris, folio longioribus; calycis dentibus
elongatis; pedunculis femineis apice 3-4-floris; fructu ovoideo,
satis compresso, acuto vel obtusiusculo, vix puberulo et setis

elongatis persistentibus subsparse vestito.—-Rami graciles, sul-

cati, subglabri. Petiolus robustiusculus, striatus, brevissime pu-
berulus, 3—7 cm. longus. Folia tenuiter membranacea, intense
viridia, margine remote vix denticulata, 8-12 cm. longa, 7-10
cm. lata, lobis lateralibus brevibus, acutiusculis, terminali
majore, acutissimo; nervi vix prominentes, supra vix puberuli;
sinus basilaris acutus, 1-3 cm. profundus. Cirrhi robustiusculi,

elongati, striati, g-labrati. Pedunculus communis masculus gra-
cilis, striatus, brevissime puberulus, 1-2. 5dm. longus, superne
vel fere usque ad medium floriferus; pedicelli filiformes, de-
mum reflexi, 5-10 mm. longi. Calycis tubus subrotatus, vix
puberulus, 5 mm. latus; dentes patuli, lineari-subulati, 4 mm.
longi. Corolla spureo-alba, vix puberula, segmentis patulis,

late ovato-triangularibus, obtusiusculis, 5—7 nerviis, 4 mm.
longis. Pedunculus fructiferus 3 cm. longus. Fructus basi

rotundatus, 8—10 mm. longus; setae 3-6 mm. longae. Species
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a Don (Cogn. 1. c. 876) proxima.—

A

t->

cit. 2202.)
J. D. S. (Ex PI.

Cephaelis glonierulata (§ Cephaelide,*: Muell. Arg. in Fl.
Brasil.)— Dichotomous, glabrous: stipules solitary, triangu-
lar-truncate, apex fimbriate: leaves oval-lanceolate (4-5 x 1^—2
in.), acuminate, base acute, patent secondary nerves about
14 uniting in marginal arches: heads of bracteose glomerules
subsessile, semi-globose (9 lines high, 1 in. broad); bracts
coriaceous, pallid, margin virescent or violaceous, the 6-8
exterior oblate-roundish, of glomerules obovate passing into
shorter spatulate membranaceous conduplicate bractlets: calyx
scarious (1» line), two-thirds free, unequally subulate-toothed:
corolla white, half-exsert from bractlet, slender (6 lines), one-
fourth-lobed, upper half cano-pubescent within: anthers (2
lines) exceeding filaments: bi-lobed disk equalling ovary; drupe
ovoid (3 lines), sulcate, blue.— Shrub 3-4 ft. high with habit
and leaves of C. dichotoma Rudge and Psychotria Martiana
Muell. Arg., but differing from both by developed bractlets
of glomerules and of flowers.— Swampy woods on Rio Duke,
sea-level, Mch. 1889, J. D. S. (Ex PI. cit. 1637).
Explanation of Plate I.- Fig. i, flowering branch. Fig. 2> head with all

but one ot the bracts removed. Fig. 3, glomerule. Fig. 4, exterior bract. Fig.
5, exterior bractlet Fig. 6, interior bractlet. Fig. 7, stipule. Fig. 8, flower.
Fig. 9, corolla of long-styled flower laid open. Fig. 10, vertical section of
short-styled flower wUh corolla removed. Fig 11, drupe. (Figs. 1 and 2 are
natural size: the others are variously magnified.)

Lobelia laxiflora H. B. K., var. insiarnis.— Glabrous in
every part: stem simple, stout; 3-4 ft. high: leaves densely
confert, linear-lanceolate (7x1 in.), sessile, glandular teeth
appressed: peduncles bractless, nearly equalling leaves:
flowers 2 in. long: calyx-segments one-fifth as long, linear,
twice exceeding tube: corolla carinately nerved; tube half as
broad as long, yellow varied with red; divisions of upper lip
red on both sides: lower lip plicate, half as broad as long,
yellow margined with red.— Mr. Hemsley refers to the type
a plant collected by Salvin in similar locality. The congested
^arge leaves^ and flowers impart a distinct habit.— Slopes of

J. D. S. (Ex

CORDATA Lemaire, var. linearifolia.

PI. cit. 21 7M.)

Maci.kaxi;
Leaves obscurely penninerved, above conspicuously reticu'la-
ted, linear-lanceolate (4-5 XA-| in.), regularly tapering from
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rounded base to acute mucronulate apex.— Pansamahi forest,

alt. 4,000 feet, July 1887, v. Tiirckheim (Ex PI. cit. 1332.)

Arc.TOSTAPHYLOS PUNGENS H. B. K., (not Gray), var.

eratericola.— Younger parts and racemes puberulous: branch-
lets trigonal from stout short (1 line) petioles: leaves crowded,
smooth and shining, punctate beneath, oval or obovate
(6-7x4-5 lines), each end obtuse, apex callose: capituliform
racemes scarcely equalling leaves, 4-6-flowered, coloured
bracts exceeding abbreviated pedicels: filaments circularly
dilated at middle, chiefly beardless; anthers nearly half as
long, equalling short smooth awns: style exceeding stamens.

—

Tufted, with prostrate branches a foot or more long, on rocks
in the crater of Volcan de Agua, alt. 12,000 feet, April
1890, J. D. S. (Ex PL cit. 2159.)

SOLANUM OLIV/EFORME, Botan. Gazette, XIV. 28, XV. 28.

Explanation of Plate II.— Fig. r, portion of a plant in flower. Fig. 2,
portion of a plant in fruit. Fig. 3, vertical section of flower. Fig. 4, stamen.
Fig. 5, pistil. Fig. 6, transverse section of fruit. Figs. 1 and 2 are natural
size; the others are variously enlarged.

Daphnopsis Tuerekheimiana
( § Nordmannia Benth. el

Hook.) — Epiphytal (?), dichotomous: petioles short, incras-
sate; leaves coriaceous, glabrous, ovate-lanceolate or lanceo-
late (3-5 in.), caudately produced, base acute, margin revolute,
veins immersed: umbelliform staminate fascicles lateral
and terminal, subsessile, bracteate, pilose, 5-7-flowered,
pedicels short: perianth 5-6-times longer (3£-4 lines), clavate,
smooth within, lobes one-fifth as long with alternate ones the
broader: superior stamens partly exsert, interior inserted above
middle of tube: abortive ovary hirsute, globose, equalling
style, ovule manifest; stipe long as pistil (J line)

; scales as
long, united in cylindrical dentate sheath splitting variously:
fertile flowers not seen.— Inflorescence apparently similar to
that of a recent Brazilian species, D. Sellowiana Taubert,
Bot. Jahrb. XII, Beibl. 7, which seems incorrectly referred
to the section NEIVIRA Griseb.—Pansamahi forest, alt. 3,800
feet, Sept. 1886, v. Tiirckheim. (Ex PL cit. 103!).)

M\ Leaves
round-oval, abruptly cuspidate, petioles from a third to nearly
as long and like veins strigillose: branches of pistillate

inflorescence 2-3, twice dichotomous, flowers sessile: achenia
black and shining, scabrid with sparse short hairs: stigma
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conspicuous.— Shrub 6-8 ft. high, Monte Cachirulo, Dept.

Yzabal, alt. 900 ft., Apr. 1890, J. D. S. (Ex PL cit. 1644).

Triuris brevistylis.— About 3 in. high, aphyllous: inflor-

escence uniparous, twice furcate, peduncles \—\ in. long,

semi-amplexicaul bracts with rounded lobes at base: perianth-

segments with twice longer appendages -3-4 lines long: styles

pubescent, sub-terminal, capillary, deflexed, shorter than ob-

tuse carpels of ovary; stigma oblique; fruit obovate, puberu-

lous.— T. diapJiana Miers, one-third as large, with cauline

leaves, sheathing entire bracts, less developed inflorescence,

is distinguished best by carpels elongated into terminal subu-

late styles.— On decayed trunks of trees, Pansamala forest,

alt. 3,800 feet, Sept. 1888, v. Tiirckheim (Ex PL cit. 1384).

NEPHRODIUM DUALE, described as new, BoT. GAZ., XV.
29, must be referred to Aspidium ascendens Hew., which in

view of the distinctly reniform involucre of the present speci-

mens may be better designated as Ncplirodhtm ascendens. It

has been known hitherto only from Jamaica.

Baltimore, Md.

*

On certain new or peculiar North American Hyphomy-
cetes. I.

Oedocephalum, Rhopalomyces and Sigmoideomyces n. g.

ROLAND THAXTER.
(WITH FL.ATES III AND IV.)

The species included in the above genera, although the

similarity in their general type of fructification may justify

their association for convenience as imperfect forms, must be
considered as representatives of several widely different

groups of so-called perfect fungi. Although in the plant
subsequently described as a new genus there is at present no
indication of any definite relationship to some higher form,
there exists in the case of Rhopalomyces a probable connec-
tion with the Zygomycetes, as has been suggested by Van
Tieghem, 1 while in Oedocephalum, a somewhat heterogeneous

1 Bull. d. 1. Soc. Bot. d. France, 1886, p. 494.
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collection of species, we must accept the studies of Vuille-

min and Brefeld as proving a connection both with the Dis-

comycetes and the Basidiomycetes. The first named author 1

in his cultures of a Peziza, which he calls Aleuria asterigma

has clearly established its connection with an Oedocephalum

(O. fimctarium Riess) found growing in company with it and

also developed directly from germinating ascospores. Bre-

feld, - on the other hand, in cultivating the basidiospores of

Polyporus annosus, in nutrient solutions, has obtained from

them a hyphomycetous fungus which, although it is compared

to Aspergillus in the text, and is subject to unusual variations

when artificially cultivated, is in all essentials an Oedocepha-

lum, and not referable to any other described genus.

No such proof of the connection of Rhopalomyces with the

Zygomycetes has as yet been obtained ; but its Syncephalis-

like habit and mode of growth, together with the occurrence

of supposed acroconidia, which have been observed by Van

Tieghem and are similar to those which accompany the species

of Syncephalis and Mortierella, give force to this supposition.

Costantin, 3 in his excellent synopsis of the simple Muce-

dines and elsewhere, 4 first clearly distinguished Rhopalomyces

from Oedocephalum, restricting the former genus to a small

number of species all characterized by the extreme differen-

tiation existing between the fertile and the sterile hyphae
;

the almost complete absence of septa, and the large dark-

colored conidia. The presence of areolations upon the surface

of the fertile head was formerly considered as distinctive of

Rhopalomyces, and this definition is adhered to by Saccardo

in the Sylfoge, 5 although the same character is, as was pointed

out by Harz in his well known paper, 6 distinctly present in

so typical a species as Oedocephalum glomcrulosum. It may

be mentioned that the last named author recognized neither

Oedocephalum nor Rhopalomyces as distinct genera, referring

Haplot) an error

1 Sur le Polymorphism des Pezizes : Ass. Franc, p. l'Avan. d. Sci., Congres

J. Nancy, 1886.

• Untersuchungen, VIII Heft, Basidiomyceten III, p. 169, Taf. X, XI.

3 Les Mucedinees Simples. Materiaux p. 1'Histoire d. Champignons. (Paris,

1888) Vol. II., p. 37-

* Bull. d. 1. Soc. Bot. d. France, 1886, p. 492.

5 Sylloge Fungcrum, Vol. IV., p. 50.

6 Einige Neue Hyphomyceten Berlin's und Wien's. p 120, Plate I,

fig. 1 c. d.
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which becomes manifest in the light of a more extended

knowledge of existing forms.

In enumerating the American species of these two genera,

the writer has therefore restricted Rhopalomyces as above

defined, referring to Oedocephalum those species which are

characterized by the presence of fertile hyphae nearly ap-

proaching the sterile in size or at least not supplied with

rhizoid-like basal outgrowths for support, and as a rule, dis-

tinctly septate.

The forms at present recorded from this country appear to

be confined to two species, Rhopalomyces cuciirbitarwn Rav.

and R. cervinus Cke. In Europe, however, the number described

is considerable, although the identification of many of them is

beset by the difficulties which are usually associated with

wretched figures, or diagnoses without measurements or men-
tion of allied species for purposes of comparison. Since it is

often somewhat difficult to form any opinion concerning them
from the description alone, a brief synopsis of all described

forms is here appended, which may perhaps be found of value

in this connection :

Oedocephalum Preuss.

Oedocephalum glomerulosum (Bull.) Sacc. Plate IV, fig. I.

Oedocephalum glomerulosum Saccardo, Sylloge Fungorum, Vol. IV., p. 47-

Costantin : Les Mucedinees Simples, p. 39, fig. 6. Berlese, Fungi Moricoli,
III., N. 2, fig. 1-5.

Mucor glomerulosus Bulliard : Herbier d. 1. France, PI. 504, fig. 3.

Haplotrichum glomerulosum Harz : Einige Neue Hyphomyceten Berlin's und
Wien's, p. 120, Taf. 1, fig. 1. Saccardo : Fungi Italici, PI. 804.

Haplotrichum roseum Corda : Prachtflora, p. 23, Taf. XI. Icones Fung. II.,

Taf. 2, fig. 28.

Varying in color from nearly white to rose colored or yel-

lowish. Sterile hyphae creeping, much branched and septate,
about (>/* in diam. Fertile hyphae erect, solitary, tapering
slightly upwards, septate, 8-9/4 in diam. 200-350/1 in height.
Sporiferous heads spherical to obovoid, 35-50x25-45//: av-
erage 30X.38/*; often distinctly areolate. Spores oblong to

obovoid, slightly pointed at the base and broader at the distal

end, 9x18/1, maximum 10x30//.
On old paper, decaying vegetable matter, dung of various

animals. Massachusetts, Connecticut.
This species occurs very commonly on a great variety of

substrata and is often troublesome in laboratory cultures.
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completely occupying them to the exclusion of other and per-
haps more desirable fungi. It varies from a decided rose or
flesh color, which it often imparts to the substratum on which
it grows, to pale whitish or yellowish : the color depending,
in part at least, upon the amount of light to which it is ex-
posed, and to the character of the substratum. The simple
fertile hyphae also vary greatly in length and in the number
of the septa, which may be almost wholly wanting. The
areolation of the heads is distinct or otherwise, according to

1

their condition of maturity, as well as to the illumination
used in examining them.

In view of the observations of Vuillemin in connection with
his Alcuria asterigma already referred to, it may be of interest
to note that in several cultures made by the writer, that had
been allowed to run for several weeks, there appeared repeat-
edly at various points on the old paper on which the fungus
grew luxuriantly, a number of small Pezizae, flesh colored or
whitish, about six millimeters in diameter and apparently de-

"

veloped from the same mycelium which gave rise to the
Oedocephalum. Although asci were produced, no ascospores
matured in them, so that cultures were impossible and no
proof of the connection between the two forms was obtainable.

Saccardo in the Sylloge follows Harz in considering 0. c/c-

%an$ Preuss a synonym of this species. The description and
figure of clcgaus, however, which is given in Sturm, seem to
indicate that the two are quite distinct: Preuss' species re-

palli W
Harz is correct in assuming that the present species is syn-
onymous also with 0. album and 0. alienutn of Preuss must
remain uncertain, since these two species are hardly recog-'
nizable from either the figures or descriptions. The spherical
spores described by Preuss, however, seem to separate both
trom glomcrulosum, and Saccardo is doubtless right in keep-
ing them distinct.

The OedocepJialum roscuni Cooke, judging by the description
and figure in Grevillea, can hardly be separated from the pres-
ent species, of which it may be merely a short-stemmed
variety.

Oedocephalum eehinulatuin n. sp.—Plate IV, figs. 8-11.
White becoming slightly yellowish. Sterile and fertil

hyphae not clearly differentiated, the latter more or less irregu-
larly and indefinitely branched. Fertile heads nearlv
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spherical to obovoid, very variable in size, more or less dis-

tinctly areolate: maximum 45x65//: average 28x35;/.
Spores oval to elliptical, finely echinulate: average 10x12/^;
maximum 18x25/*.
On cheese and cheesy paper. Massachusetts.
This species, which made its appearance in company with

several Mucors on a laboratory culture, is readily distinguished
by its finely echinulate spores and very irregular growth.
It resembles O. dichotomum Preuss in the successive branching
of the fertile hyphae; but the type is not dichotomous, new
heads usually arising by an out-growth from a point below
the last head formed as in fig. 8. In some of its irregularities
it approaches the conidial form of Hctcrobasidion autwsuiti
Kref. previously referred to, especially in the common
occurrence of compound proliferation from the fertile heads,
either before or after they have produced spores; each
proliferation in its turn producing a smaller head and smaller
spores as in fig. !).

I

Oedoeephalum verticillsituin n. sp.—Plate IV, figs. 12-14
White, becoming faintly yellowish. Sterile hyphae creep-

ing, frequently septate, sub-verticillately branched. Fertile
hyphae arising in whorls of from one to five; septate; 4// in

diam., tapering very slightly before swelling suddenly into
the sporiferous head. Head invariably spherical; very faintly
areolate; 20-25// in diam. Spores muriculate, spherical,
slightly irregular in outline, 5-7/* in diam.
On newts dung. E.Tennessee.
I his delicate species covers the substance on which it

grows with an extremely evanescent mycelium; the hyphae
running from one projecting point of the substratum to
another and producing the fertile branches in the interval.
I he latter, therefore, arising in whorls in a usuallv vertical
plane, are not always erect, some pointing downwards or out-
wards as well as upwards. The species does not appear
nearly related to any of the described forms, from all of which
it is readily separated by its verticillate habit and spherical
muriculate spores.

O DOCEPHALUM PALI HUM (H. & Br.) Cost. , Plate IV, figs. 2-7.
Oed*(*pkahm pallidum Costamin Hull. Bot. Soc. d. France, Vol XXXIII.

P 49 2 -

J'T vof x n
"»"'"/ "erke!e

-
v * 1Sl

'V*.

,mt>
'

Annals and *a«. of Nat. Hist..2a ?>er., Vol \ II, p. 96, No. 504, Plate V, tig. 2.
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Rkopalomyces candidus Berkeley & Broome, 1. c. p., 96, No. 505, PL V, fig. 3.

IlaplotriiJium fimetarium Riess in Fresenius Beitr. z. Mycol., Ill, p. 105,

Taf. XIII, figs. 59-65.

Oedocephalum fimetarium Saccardo, Sylloge Fung., IV, p. 48.

Rkopalomyces eervinus Cooke, Grevillea, Vol. XII, p. 27. Ravenel, Fung.

Amer. , 574. Ellis N. A. F., No. 658.

Aleuria asterigma Vuillemin Ass. Franc, p. l'Avan. d. Sci. Congres d. Nancy,

Aug. 1886, Vol. XV. PL X.

Clear white, becoming brownish yellow to fawn-colored.

Sterile hyphae creeping, septate: fertile hyphae erect, simple

or once dichotomously branched. Fertile heads nearly spher-

ical to obovoid, more or less distinctly areolate, 20-30// in

diameter. Spores oval or elliptical, sometimes slightly rough-

ened toward the apex, 6—10 X 4-1
6/f,

On old paper, decaying wood, dung of various animals,

etc. Mass., Conn., N. Carolina, Europe.

This species occurs very commonly on laboratory cultures

as well as old paper in refuse heaps. In one instance only I

have found it covering the under side of a charred and de-

caying log in shady woods, with its fawn-colored fructification.

The form on dung which corresponds to, the Haplotrichum

fimetarium of Riess, is usually smaller than the others, as far

as I have observed, the spores not often reaching the length

(10.7/i) given by Fresenius; and usually measuring about

Sp. or less.

The synonymy of the species is somewhat confused, yet

that given above is I believe correct. Through the kindness of

Mr. Massee. to whom I am <rrea

ipalomyccs palli

dus B. & Br., the identity of these two supposed species is

established beyond question, R. candidus having been based

upon the different appearance which distinguishes immature

from the mature individuals of R. pallidas. Again, Haplo-

trichum fimetarium Riess is separated by Fresenius from A'.

pallidas merely on the ground that its head showed no

areolation. Since, however, this character is quite unrelia-

ble, being distinct or invisible, according to the condition of

the head when examined, it cannot possibly be considered as

a valid reason for keeping the t wo, distinct. As a matter of

fact the heads of the form on dung are often distinctly areo-

late. As Costantin has pointed out 1
, the conidial form associ-

'Les Mucedinees Simples, p. 39.
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ated with Vuillemin's "A/curia astcrigma" must also be added
to the list. Rhopalomyccs tervinus Cooke, as distributed in

Ellis N. A. Fungi, No. f>58, by Ravenel, and therefore pre-
sumably authentic, is identical with the common form on
dung, and the diagnosis in Grevillea also mentions no point
of difference. Whether O. elegans Preuss may not be the
same, must necessarily remain in doubt, although the figures
and description in Sturm's Flora apply quite well to the pres-
ent species, and are sufficiently definite at least to distinguish
it with certainty from 0. glomcrulosum.

Rhopalomyces Corda.
RHOPALOMYCKS ELEdANS Corda.—Plate III, figs. 1-2.

Rhopalomyces elegans Corda Prachtflora, p. 3, Taf. 2. Anleit. z. Stud. d.
MycoL p. LXVI, Taf. B. 20, figs. 1-3. Fresenius Beitrage z. Mycol. I, p. 19.
lat. ill, hgs. 9-15. Bonorden Handbuch d. Allg. Mycol, p. 113, Taf. IX,

W
fig- 184.

Haplo
V, fig. 5

Sterile hyphae creeping, much branched, very rarely septate,
3-4 fx m diam. Fertile hyphae erect, more or less gregari-
ous, colorless or slightly tinted, supported by rhizoids at the
base which is usually slightly swollen, nearly cylindrical or
tapering towards the apex, 1. 5-0. 75 mm. high, 18 /a in
diam. Head nearly spherical, usually distinctly areolate,
o0-S0 fx ln diam. Spores about 100 in number, dark-brown,
ovoid to sub-cylindrical, slightly pointed at the base. 35-55
Xll-22/i.

On vegetable and animal matter of various kinds; bones,
dung of animals, potatoes, squash rind, etc. Connecticut.

This well known species has occurred very frequently at
New Haven on a variety of substances, although it is cultiva-
ted with difficulty, and I have been unable to induce the spores
to germinate even in nutrient solutions. The spores varv con-
siderably in size and shape and are usually nearly oval or long
oval, seldom presenting the very elongate almost cvlindrical
form figured by Corda.
The supposed acroconidia described by Van Tieghem and

resembling the similar productions of Morthierella and Svn-
cephalis I have never seen.

Rhopai.OMYCES CUCURHITARLM Berk. & Raw
Rkopalomyces cuatrbitarum Berkeley & Ra%-enel, Grevillea, Vol. Ill, p. 109.

"Hyalinus; floccis inarticulatis; capitulis globosis echinu-
latis: spons obovatis ovatisque."
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On putrid squashes, Lower Carolina.

The exhaustive diagnosis above quoted has led to some un-
certainty concerning this form, which, however appears to

be a true Rhopalomyces and probably a distinct species.

Mr. Massee has kindly sent me a sketch from Berkeley's
type with measurements which show that it

4
is perhaps too

closely allied to R. elcgans, differing chiefly in its much
smaller size. The creeping mycelium consists of the usual fine

aseptate hyphae, from which the large, erect, fertile hyphae
arise. The spores are represented as reddish brown, ovoid,
slightly pointed at the base, and the head as spherical. Th
following measurements are noted: fertile hyphae 170-200/1
high by 10—12/4 in diam. : head 40-50/1 in diam. : spores 18-20
X 9—!0/i. It will be observed that these measurements hardly
come within the limit of variation which R, elegans may be
supposed to exhibit, and it is therefore necessary to consider
the species distinct until more information concerning it can
be obtained.

Rhopalomyces straiigulatus n. sp.—Plate III, figs. 3-9.

Sterile hyphae copious, much branched and rarely septate,

4/* in diam. Fertile hyphae densely gregarious, supported by
numerous rhizoids, pure white, cylindrical, 2-8 mm. high,
(average 7.5 mm.) by 40-50/Mn diam., suddenly constricted
below the head with which it is connected by a narrow neck
8/4 in diam. Head perfectly spherical, more or less distinctly

areolate, beset with very numerous projections; average
diam. 250yU. Spores, several hundred in number, subcylin-
drical; rounded at botli ends, average dimensions 39 x 8. 5—10«.
On old bones and other decaying animal matter.— Massa-

chusetts, Connecticut. ^

This remarkable species, which is the prince of its kind and
one of the most beautiful of the Hyphomycetes seems to be
not uncommon about New Haven, growing with great
luxuriance on old bones, etc. in woods, appearing after

rains in patches of considerable size, at first sight not unlike
a vigorous growth of some large Mucor. A few specimens of

the same species once followed a culture of Basidiobolus on
frogs dung in Cambridge: but, like R. clegans, I have been
unable to cultivate it on a large scale except on substrata
where its mycelium was already growing, and all sowing and
attempted cultures of its spores in water or in nutrient solu-

tions have failed entirely.
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The R. nigripes of Constantin which occurs upon Pesiza

armaria approaches it in bearing a large number of spores:

but is at once distinguished bv its smaller size, dark color and
by the absence of the peculiar constriction below the head

present in our species.

Sigmoideomyees n. gen.

Fertile hyhae erect, septate, growing in sigmoid curves, in-

tricately branched, the main branches subdichotomous or

falsely dichotomous, the ultimate branches sterile. Spores
solitary, thick walled, borne on the surface of spherical heads.
Heads borne at the apex of short lateral branches which arise

from opposite sides of certain cells in the continuity of the

hyphae.

Sisnuoitleoniyt-es Uispiroides n. sp.—Plate IV, figs. 15-18.

Fertile hyphae forming brownish yellow tufts about 1 mm.
high, coherent through the interlocking of the numerous
curved branches, the main axis (and its principal branches)
growing in a more or less regular succession of sigmoid curves,
giving off the main branches from the convex side of each
curve, the cell which bears the branch also producing a short,

nearly cylindrical, lateral outgrowth from either side, in a

plane at right angles to that of the branch. Each of these out-
growths is septate near its base and apex and terminated by a
perfectly spherical head. Ultimate branches curved and ster-

ne, sometimes greatly elongated, giving rise to a succession
of still smaller curved sterile branches from their convex sides,

[leads 3fy* (35-45/*) in diameter. Spores broadly elliptical to
nearly spherical, yellowish, finely echinulate, 10x17//.
On rotten wood. Burbank. K. Tennessee.
A single specimen of this peculiar plant was collected at

Burbank on the under side of a moist log on which it pro-
duced a few scattered tufts of varying size. The fungus had
reached maturity, and owing to the fact that it separates with
great readiness at the septa, it was impossible to determine
whether the fertile hyphae were produced from a few fine fila-

ments which could be seen running upon the wood at the base
of some of the specimens examined, or whether the sterile
hyphae had wholly disappeared. The heads also break off

when mature, even while the spores are still in sitit, carrying
with them the last cell of the short stalk which bears them.
A certain number of the ultimate sterile branches are contin-
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ued into sometimes greatly elongated simple septate filaments

which may be seen with a hand lens projecting here and

there beyond the general surface of the tuft.

The genus bears much the same relation to Oedoceph-
alum that Dispira bears to Aspergillus, and the somewhat
similar type of growth and branching seen in VanTieghem's
species has suggested the specific name.

Synopsis of thte described species of Oedocephalum
AND RnOPALOMYCES

?pA

Haplotrichum), Fungi Italici, plate 805. The hyphae of this

species are described as hyaline and figured as brownish;

fertile simple, rarely branched. Spores spherical or broadly

elliptical, 7-10// in diam., yellowish. On roots of lemon.

O. album Preuss: Fung. Hoyersw., No. 108: Sturm's Flora,

Taf. 63. This is referred to O. glomcrulosum by Harz, but

is figured with round spores. Otherwise the description and

plate furnish no clue to its identity.

O. altmum Preuss: 1. c, No. 109, 1. c. Taf. 63. This

species is said to be distinguished from the preceding by the

fact that the head lacks the warts and furrows present in

O. album. The spores are also figured as spherical and the

species is otherwise equally unrecognizable.

O, aurantiacum Cooke: Grevillea, vol. V, p. 147. Forms
orange colored orbicular patches. Hyphse short, fasciculate,

septate, hyaline, above spherical and papillate. Spores spheri-

cal, orange-colored, smooth, (no measurements). On leaves of

forest trees. India.

My
k. k. zool. bot. Gesell. in Wien, 1*74. The heads of this

species are said to produce longish cells, which are covered

with muricate brown spores 7 XlOju. It is therefore not an Oe-

docephalum.
O. byssinum Saccardo: Sylloge, IV., p. 49. Bonorden

Abhaiid. a. d. Geb. d. Mycol. II., p. 95, Taf. 1, fig. 12, sub

Periconia. Karsten Symb. a. Myc. Fenn., 1888, XXVI, 4. p.

49, subspecies Inrbarionim. Hyphae hyaline, hardly septate.

Spores spherical. Karsten's sub-species has spores perfectly

spherical, verruculose 12-14/i in diam. Fertile hyphse 2

mm. X I 5 - 20//. Heads becoming yellowish. The type seems

very near Q. albidum Sacc. from the description. On decay-

ing leaves.
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O. crystallinum Ce.sati. This is said by Saccardo to be
described on "p. 299" of the Botan. Zeitung, and figured in

Hedwigia, 1, Taf. IV. fig. 3. I have not seen the original
description. On Taf. IV, Vol. II. of Hedwigia fig. 3 repre-
sents an Oedocephalum which might be 0. glomerulosumy

but
it is too coarse and ill-drawn to give any idea of its identity.
A tedious search in the accompanying text shows no reference
to it. According to Saccardo, the spore> are hyaline,
oblong, ovoid, becoming subochraceous. On Sporidesmium

:

distributed in in Klotsch, Herb. Viv. Myc, 1
(.»74.

0. dichotomum Preuss: Fungi Hoyersw. No. 271. This is

peculiar for its successively dichotomous branches, which
terminate in a head bearing brownish, finely muriculate
globoso-eltipsoid spores. On Polyporus flavus.

Cost.
fi P

0. glomcrnlosum (Bulliard) Saccardo: see above.
0. hyalinum Saccardo: Sylloge IV, p. 40, Bonorden, Abh.

a. d. Geb. d. Mycol. II. p. 95, Taf. I, fig. II, sub Periconia.
Hyphae colorless, hardly septate. Head yellowish. Conidia
small, spherical, hyaline. On decayed leaves. This seems
too near O. albiduvi Sacc. and O. byssinum (Bon.).

O. lacticohr Berkeley & Broome: Ann. & Mag. of Nat.
Hist., May, 1865, 3d Ser., Vol. XV, p. 403, PI. XIV, fig.

12. Brick red. Fertile hyphae simple.
. Spores figured as

elliptical and verrucose
; described as spherical, granular,

15-20/* long, with a basal appendage. On cow dung. The
figures are coarse and indefinite, but the species seems quite
distinct.

r ^

O pyriforme Saccardo : Sylloge, p. 49, Bonorden Handl.

J,
A1S;M, P- H3, Taf. IX., fig. 196, sub Periconia.

1 he hyphae of this species are described as aseptate. The
spores are spherical or oval (figured as echinulate or verrucu-
lose) slightly blackish, hyaline. The head is grey green, and
the whole plant in gross appearance resembles Penicillium
glaucum. On Polyporus flavus.

O. Preussii Saccardo: Sylloge, Vol. IV., p. 49, Preuss,
hung. Hoyersw., No. 104, sub Periconia alba. Hyphae white,

u
Cpt

,f
e
u

.^P°res subglobose, smooth. This species can
hardly be identified from the description. On decaying leaves.

O. roseum Cooke: Grevillea, Vol. I, p. 184, ibid Vol. II.,
I 1. SW, fig. 8. "Rose pink, effused, or in minute punctiform
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tufts collected together in irregular patches. Threads equal.

Head subglobose: spores ovate or oval, smooth, attached by

a slight apiculus. Cooke, Exs.,. No. 550. On old paper.

and rags." The description and figure corresponds closely

with some varieties of 0. glouicrulosuni.

O. sulphurcum Cooke & Massee: Grevillea, Vol. XV 1 1,

p. 3.
<4 Tufts hemispherical or confluent, sulphur colored.

Threads septate, dichotomous, globosely capitulate at the

apex, papillate, conidia globose, hyaline (3-5/* diam). Epi-

spore smooth. On rope."

Rhopalomyccs Candidas Berkeley & Broome: see above sub

Oedocephalum pallidum (B. & Br.) Cost.

R. cervinus Cooke: see above sub Oed. pallidum (B. & Br.)-

R. cucurbitarum Berkeley & Ravenel: see above.

R. elegans Corda: see above.

R. nigripes Costantin: Bull d. 1. Soc. Hot. d. France, 1880

p. 442. Les Muced. Simples, p. o7, fig 5.

Head and fertile hyphae brown. Head 28 -- 30/i in diam.

Spores brown, elongate, rounded at one extremity, pointed

at the other. 25-o4x-s -S)/i. On Peziza arenaria.

R. pallidas Berkeley & Broome: see above sub Oedoceph-

alum pallidum.

The writer desires to express his indebtedness to the kind-

ness of Mr. Massee in communicating notes on Berkeley's

types, as well as to Prof. Farlow, for the privilege of examin-

ing several of the works consulted.

New Hi

Explanation of Plate III

Rhepalontyces elegans Corda.

Fig. 1. Single fertile hypha with rhizoids X68. Fig. 2. Four spores X464

Rhopalomyces strangulates% n. s.

Fig. 3. Fertile hvphae natural size (as reduced.) Fig. 4. Fertile hypha

X68. Fig. 5. Fertile head mostly denuded of sporesX232. Fig. 6. Base

of fertile hypha showing rhizoids X232. Fig. 7. Five spores X464- Figs.

8-9, Early stages in formation of fertile hypha- X232.

Explanation of Plate IV.

Oedocephalum ghmermhsum Bull.) Sacc.

Fig. i. Three spores X 696.

Vedocephalum pallidum (B. & Br.) Cost.

Fig, 2. Fertile head of form on dead wood X464. Fi£ 3 Abnormal spore

production at apex of fertile hypha X464 F*g. 4 Five spores of form on

dead wood X 696. Fig. 5. lour spores of form on paper X 696. Fig. 6. Fer-

tile hypha of form on horse dum 0, fimetarium Kiess) X 464 Fig- 7- Five

spores of form on horse dung X696.
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OeJocephaluDi echinulatum, n. s.

Fig. 8. Portions of fertile hyphae showing inside of branching X34B.
Fig. 9. Fertile head proliferating to form several secondary heads X348.
Fig. 10. Two fertile heads, one young, the other mature X464. Fig. 11. Two
spores X696.

Oedocephalum verticillatum, n. s.

Sterile and fertile hyphae, showing verticillate habit X232. Fig-

14.

Fig. 12.

13- Single head X464. Fig. Three spores X696
Sigmiodeomyces dispiroides, n. g. et n. s.

Fig. 15. Fragment taken from a fertile tuft, showing sigmoid habit; fertile
heads denuded of spores when they have not fallen off entirely X136. Fig. 16.
Fragment bearing two pairs of fertile heads, one of which has fallen oft X464-
Fig. 17. Spore X 696. Fig. 18. Spore in optical section X696.

/ 00
'j^j

New Grasses.

GEO. VASEV.
Sporobolus pilosus, n. sp.— Perennial, from thick roots;

whole plant pale green: culms cespitose, rigid, erect, about
1| ft. high, leafy, particularly at the base, mostly simple,
sheaths smooth, the uppermost sheathing the base of the
panicle, the lower crowded and flattened; ligule inconspicu-
ous; the throat, margin and both sides of the lower blades
pilose, the upper ones involute and attenuated to a
point, shorter than the culm: panicle terminal, spike-like, 2
to 3 inches long, close, the lower part included in the sheath;

long

empty glume 1

i

spikelets 2i lines long, smooth, the lower _.^ & ,
shorter than the upper, which equals the fl. gl. and palet, all

obtuse.— Resembles S. asper, which has the leaves longer
than the culm, both empty glumes shorter than the flower,
and the leaves smooth or not pilose. 'Collected in Kansas,

Perennial: culms 12 to 15

by B. B. Smythe.

Boiitelousi uniflora, n. sp
inches high, slender: culm leaves 4, the upper sheathing the
base of the panicle, 1 line wide, the lower 3 to 4 inches long,
rigid, becoming involute; ligule a ring of short hairs: panicle
racemose-spicate, about 1 inches long, with 35 to 50 spikes,
which are about 4 lines long, and but one flowered; lower
empty glume linear-oblong, hardly half as long as the upper,
which is between 3 and 4 lines long, acuminate, conduplicate,
entire and scabrous on the midrib; flowering glume about
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2}2 lines long, and the palet about \\ lines; sometimes a

small, weak, threadlike sterile pedicel present, sometimes
wanting-

: immediately below the flower is the rachis, which is

linear and about two-thirds as long as the spikelet.—Collected
in Texas, by G. C. Nealley, in 1800. Related to B.

racemosa, but differs in its smaller size and smaller, one
flowered spikes.

ANDROPOGON MACROURUS, var. punulus, n. var.— Peren-
nial dwarf, tufted; culms 6 to 10 inches high, branching from
the base, and terminating in a cymose panicle; leaves 3 to <>

inches long, longer than the internodes, smooth, the sheaths
enclosing the lateral flowering branches, sparingly hairy at

the throat; branches numerous at the upper sheaths, each sub-
divided, the sheathing bract rather longer than the pair of

terminal spikes, which are 1 to 1^ inches long, and with 10
to l w2 spikelets; pedicel slightly hairy below the bract. -^A
remarkable variety, collected in Western Texas by G. C.

Nealley.

Department of C.

BRIEFER ARTICLES.

Aetinella (Hymenoxis) Texaua, n. sp.—A small slender annual

5 to 15 cm. high, branching at base; leaves mostly radical, 3-nerved,

oblong and tapering at base, entire or few-toothed; those of the stem

narrower and toothed, becoming linear and entire above: heads small

(4 to 6 mm. high): involucral bracts in 2 series; the outer ones about 8,

rigid and keeled, united at base: rays minute, not projecting beyond
the bracts; achenes pyramidal, 1 mm. long: pappus of 5 oval paleae

with aristate acuminations very conspicuous in mature heads. Col-

lected by F. W. Thurow, near Hockley, Texas, 1889 and 1890; also

mounted on a sheet with A. odorata (No. 742) of Palmer's 1879-80

collection from S. W. Texas. This little plant is evidently an Aetin-

ella, although it differs widely from any known North American form.

The minute rays, not noticeable to the naked eye, and hence easily

overlooked, under the lens suggest a relationship to the rayless species

of South America. As presented by Dr. Gray in the Synoptical Flora,

there is nothing to keep our species out of the section Hymenoxis.
The involucre is very similar to that of A. Rusbyi* but in other re-

spects the plant is very different. The achenes and pappus are very
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similar to those of A. linearifolia, but the involucre is very different

John M. Coulter and J. X. Rose.

Anaesthetics and Transpiration.—Mr. ' C. P. Lommen finds that Ju-

melle's results regarding the influence of anaesthetics upon transpiration

in green plants may be obtained quantitatively by the simple method of

weighing on the analytical balance at intervals of a few hours. Sprigs of

Selaginella rupesfris Spring, were employed in a series of experiments,

and the percentage of water lost under glass in darkness and in light,

with and without ether, corresponded with Jumelle's general results as

chronicled in the Revue Generate de Botanique, October, 1890. This

affords a very simple and easy method of demonstrating the relation

between transpiration and assimilation.

—

Conway MacMillan, Uni-

versity of Minnesota.

EDITORIAL.

Most advanced college students now-a-days are expected to secure

some personal freedom of judgment by the independent investigation

of a suitable subject. The larger part of such efforts do not rise to

to the plane of an addition to recorded knowledge, but serve at the

time to assist the student in his mental development. A strong stu-

dent with the necessary preliminary training, however, may do work
of scientific value, if it is properly planned and directed by the teacher

in charge. But whether of value or not from the scientific point of

view, if reasonable success is attained the work must be well outlined

at the start, and to do this often taxes the teacher's resources. If he

is interested in mycology, the natural tendency is to turn students

into that line of work, if in embryological development, into that

work, and so on. This secures the best assistance from the teacher.

but does not always bring to light the pupil's special talents or apti-

tude where he is most likely to excel. An inability to successfully

manage the delicate manipulations required for high class histological

work, stands in the way of fair success for many students, and for sev-

eral years past our laboratories have chiefly cultivated this field of

research. The work outlined for the student should be adapted not

only to his knowledge and maturity of judgment, but to his skill as

a manipulator, and to do this the selection must be made through a

wide range of topi* . There is a field of research of absorbing inter

est, crowded with unsolved problems, and in
v which the use of the

microscope can be largely dispensed with, hitherto much overlooked,
and that is the physiology of movement in plants. The changes in

position of leaves, stems and roots due to gravitation, heat, light*
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moisture and various internal agencies, and other similar subjects pos-
sess all the elements required for a good thesis. There are excellent
grounds for the belief that vegetable physiology will soon claim as
much attention from American universities as minute anatomy did a
short time since. At any rate, here is a field to be kept in mind in

deciding upon themes for independent investigation.

CURRENT LITERATURE.
A General Treatise upon Fungi,

The fungi have presented many obstacles to a satisfactory treatment
within the compass of a single volume, among which are the verv large
number of diversified forms ranging through a long and intricate series,,

the obscure polymorphic nature of many of the species, the much re-

duced structure and curtailed life cycle due to dependence upon organic
food supply, and imperfect knowledge of physiological and biological

phenomena. Of the several divisions of the subject, systematic, mor-
phological, biological and physiological, we have had more or less

well written general accounts of each, decreasing in number and im-
portance in the order named, except of the last. For a knowledge of
the physiology of fungi the student has been obliged to hunt up the
scattered papers in journals and society proceedings, and incidental

references in works upon other subjects. A treatise, therefore, which
gives a satisfactory survey of the whole subject of fungi, with the
several parts duly apportioned, can not but meet with hearty welcome.
Such a work is Zopfs recently published volume on the fungi in their

morphological, physiological biological and systematical relations. 1

The author is well known by his able works upon the lower forms of
life and by his numerous important researches.

Of the 500 pages in the volume 115 are devoted to morphology*, no
to physiology, 56 to biology and 204 to classification and development.
Upon opening to the first page one finds that the author proposes to

include in the work only the true fungi (Eumycetes). and to exclude
the bacteria (Schizomycetes) upon morphological grounds as well as of
expediency. No mention is made of the slime-molds (Mvxomycetes)
except in a footnote where they are said to be animals and not plants.

The author has given much attention to these outlying groups of
organisms and published several monographs upon them, and their

1 Zopf, Wilhei.m
.—Die Pilze in morphologischer, physiologischer, biologischer

und systematischer Beziehung pp. xii, 500. figs. 163. Roy. 8 vo. Breslau.

Ed. Trewendt: 1890.—M. 18.
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exclusion from the present work is indicative of a conservative course

of treatment. •

r

The morphological part comprises an account of the vegetative

organs, organs of fructification including the mechanical contrivances

for freeing the spores, the structure and formation of the cell, and its

union into systems.

The physiological part opens with seventy pages upon the chemistry

of the fungi, which contain a vast amount of information, as may be

judged by the fact that there are nearly three hundred footnote

references to literature. The part is continued in an account of

respiration, development of heat and light, external forces influenc-

ing life processes, agents harmful to life, phenomena of movement
such as heliotropism, hydrotropism, geotropism, rheotropism, move-
ments due to contact and to chemical and electrical stimuli, and finally

nutation and hygroscopic movements.
The biological part treats of saprophytism and parasitism, the means

of infection, effect of the parasite upon the host, symbiotism, and the

enemies of fungi.

In the systematic part the following classification is used:
I. Phycomycetes

a Chytridiaceae {Olpidiacece, etc.)

b Oomycetes {Sapr&legniacete, Pcronospore«\ etc.)

c Zygomycetes iMucfiracea, EntomophthoracetE, etc.)

II. Mycomycetes • -

a Basidiomvcetes

(

Tremellinem
y Pohporca\ Agaricintce, Lvcopenlaoo.

etc.) *

b Ured in ere.

€ Ustilagineae.

d Ascomvcetes USaceharomycefes, Erysiphem, Tuberacea, Sphcerietz,

Pezizcuea, etc.)

The work is copiously illustrated with well drawn figures, which,
however, are not so well engraved and printed as one would expect.
A good index of illustrations and another of subjects closes the

volume.

Altogether no work of equal importance has heretofore appeared on
the general subject of fungi, and its speedy translation into English is

much to be desired.

1 1 ^

The siha of North America

North America has always been noted for its forests, and permanent
record concerning them should be made before thev have been more
extensively devastated. The only work upon the subject, riving detailed
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descriptions, has been that of Michaux, supplemented by Nuttall, but

this was necessarily incomplete. In the great work 1 now undertaken

by Professor C. S. Sargent, the whole subject is to be presented in 12

quarto volumes, superbly printed and illustrated, the first of which has

now appeared. Professor Sargent's connection with the forest volume
of the 10th census is well known, and no one more competent could

have been selected to undertake the work. That the plates will be all

that can be desired is evidenced by the fact that the drawings are to

be made by C. E. Faxon and engraved by Philibert and Eugene
Picart. North American botanists are to be congratulated upon the

appearance of this great work, and while its price will put it beyond
many private purses, it should find its way into all public libraries,

and should be considered a part of the equipment of every botanical

department in our colleges. The definition of "trees" is a difficult

one, and the author very rationally proposes to follow habit rather

than size, a division which will include 422 species, besides numerous
varieties. In nomenclature the rule adopted is to use the oldest

generic name applied by Linnaeus in the first edition of the u Genera
Plantarum," published in 1737, or by any subsequent author, and the

oldest specific name used by Linnaeus in the first edition of the
44 Species Plantarum," published in 1753, or by any subsequent author,

without regard to the fact that such a specific name may have been
associated at first with a generic name improperly employed. Thirty-

three species are included in this first volume.

Plants as rock-makers.
1

Plants have long been known to play an important part in the ac-

cumulation of travertine, though we doubt whether sufficient credit

has been given to vegetation as a geological agent in this matter. In

an elaborate memoir 2 by Walter H. Weed, forming part of the ninth

annual report of the director of the U. S. Geological Survey, it is

shown not only that very large deposits of travertine are due to the

aid, direct and indirect, of vegetation, but also that the extensive de-

posits of siliceous sinter in the Yellowstone geyser region are in large

part due to the separation of the silica from the water by plants.

1Sargent, Charles Spragi ;k.—The Silva of North America, a description

of the trees that grow in N. Am. exclusive of Mexico, Vol. I. Magnoliaceae-

Ilicineae pp. ix. 119, 50 plates, large 4to, Boston and New York: Houghton
Mifflin & Co., 1891.—$25 per volume.

2Weed, Walter Harvey.—The formation of travertine and siliceous sinter

by the vegetation of hot springs, pp. 619-676, 9th Ann. Rep't, U. S. G. S.

figs. 5, pis. 10. Imperial 8vo. Washington: Government Printing Office,

1 890.
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Just how this elimination of silica is accomplished Mr. Weed does not
>ay, and the matter really lies outside his province. Algse are the

chief agents in this work, and in the cooler waters at some distance
from the springs mosses also assist. Cladothrix gypsophila, Masti-
gonema thermale, Leptothrix laminosa, and Leptothrix sp.? are the

chief filamentous forms found growing in the hot waters. Various
diatoms, Denticula valida in particular, eliminate silica from the tepid

waters of the marshes about the Hot Springs, and their dead tests

make up the bulk of the ooze which forms the soil of these marshes.
Ihe moss found in the warm waters was Hypnum aduncum var.

gracilescens. The memoir is an interesting contribution to the

knowledge of vegetation as a geological agent.

-Minor Notices.

With the appearance of Part V, devoted to Ptendophytes, Pro-
fessor John Macoun's Catalogue of vascular Canadian Plants has been
completed. It has been very handsomely done and the painstaking
care so evident through it all has made it a mine of information con-
cerning the Canadian flora. The present part brings up the generic
numbers to 764, the specific to 3,054. A large appendix brings together
additions and corrections to Parts [-IV, the results of all monographic
work done since the beginning of the catalogue being included. It is

promised that Part VI, soon to appear, will include Characere, Musci,
and Hepaticoe, about 1,000 species in all. The part is rounded out by
a complete index to all the parts, and the five will make a very com-
plete and compact volume.

Along with the preceding comes a list of Canadian Hepatic^, by
Wm. Hy. Pearson, published in the same style, and containing 12 full

page plates,

OPEN LETTERS,
The word " Biology."

An open Jetter from a " Prominent Zoologist " brings a breath of
• Bum* into the October Gazette. In it, an original and characteristi-
cally unsearchable defence is proposed for the current etvmological
piracv /// re the word "biology." It is probablv the same "'prominent
zoologist —if one may judge by kinship of orthographic recklessness
—who presents editorially, in the Nov. American Naturalist a
similar sin against rational use of terminology. The argument perpe-
trated by the G \zkt-it. letter and perpetrated in the Naturalist edi-
torial is as follows: " Zoologists were the first to studv life- therefore
the\ have a prior right to the word biology.** The truly "biological"
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lapse in the major premise is not altogether unapparent to those who
recall the fostering care of botanists—such as Darwin for example

—

while putting the infant industry of the zoologists on its feet. Why,
even Huxley looks upon his long zoological training-course as a means
of fitting him for extended study of the Gentians. An additional
and quite unanswerable argument is brought forward, however, in the
Naturalist editorial. "On a broad etymological basis" the use of
the word by zoologists is wrong," observes the writer. And then he
straightway insists upon the right to use it. The peculiar appropriate-
ness of an incorrect word for a one-sided, incorrect science is felt by
us all. Indeed, as an additional evidence of true "biological" wrath
at the philological pharisees and purists, the "prominent zoologist"
proudly parades in his Gazette letter a Greek termination which we
sincerely hope is not to be found elsewhere. At least the dictionaries,
being written on the much despised "broad etymological basis" may
be relied upon to exclude it.

Apparently the trouble with the prominent zoologist is this: In
college days he was probably brought under the influence of Dr. Mark
Hopkins, of venerated memory, and he has adopted one of the con-
testable dicta of his early philosophic mentor. It was a pleasing
idiosyncrasy of Dr. Hopkins to insist that a " profound abyss " yawned
between plants and animals. " Certainly," thinks the disciple. " 'Life'

characterises animals and, since there is the profound abyss I

learned about, plants must be in a condition of partial paralysis and
the biologist should shun them." This is what the editor of the
Naturalist means when he speaks of the "living side" of the plant-
world as if there was any side not alive. The same confused, altho
Hopkinsesque, notions of plants and animals so characteristic of half-

biologists, are shown again in the Naturalist editorial when it is

said

—

"fully one-half of the teachers of botany are unable to give any
of the living side of their subject. * * * The zoologist teaches allthat
is taught of life." The intimation is plain that the "living side"
taught by the other half of the botanists is very different from the
"life" (or in the original Greek Bion) which zoologists wish to claim
as their peculiar province. A little less slavish knuckling down to
the Mark Hopkins school, a little more Greek and a good deal more
biology would make the "prominent zoologist" something of an
orthographic authority.

—

An Obscure and Ordinary Botanist.

Labeling: specimens for the herbarium.

The usefulness of the herbarium is largely determined by the
excellence of the labelling. Bearing this in mind, I cast about for a
method of labelling the specimens in my herbarium, and, finally after

having read of the methods used here and there and finding none that

suited me exactly, I thought of the following way which has proved
one of so great neatness, excellence, 'fulness and easeness as to lead
me to mention it for the instruction of others who desire to render
their collections more serviceable. In labelling my herbarium I used
the printed names and descriptions clipped directly from the revised
Manual. I labelled my shelves with the printed ordinal name, but
could not use the descriptions. The genus covers have the generic
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name and description neatly pasted upon them. Kach species paper

has the generic initial and the specific name and description pasted

upon it. This method virtually converts my herbarium into an in-

valuable illustrated Gray's Manual, and in my opinion is more handy
than it would have been had I adopted the methods currently

advocated.—\V\i. K. Andrews, Blackburn University^ Carlinville, III

NOTES AND NEWS.
Mr. E. J. Hill is writing a series of articles for Garden and Forest.

on the autumn flora of the Lake Michigan pine-barrens.

M. W. Beyerintck has succeeded in isolating some of the very small

algae by a modification of the gelatine-plate process used by bacteriol-

ogists. Cf. Bot. Zeit.
y 48, 725.

The Journal de Botanique (Nov. 16), contains an account of the

Piperaceez of Ecuador, New Grenada, and Peru, in the collection of

M. Ed. Andre, with descriptions of many new species, by ML C. De
Candolle.

M. E. Bourquelot has examined the sugar in a large number of

species of Boletus, as well as some Amanitas. He finds the sugar

when the plants are young to be almost always trehalose {2.7—7.8 per

cent.), which is replaced with increasing age by mannite.

Dr. Thomas Moroni; has returned from his long South American
trip, and has been appointed curator of the herbarium of Columbia
College. Mr. Morong is to be congratulated upon his successful trip,

tnd upon the very congenial and fitting position that he found await-

ing his return.

A very INTERESTING discovery of an arctic plant in Alpine regions,

was made last summer by Professor M. A. Carleton, of Garfield Uni-

versity, Wichita, Kansas. Douglasia arctica Hook., known only from
our northwestern arctic seashores, and poorly known even from that

locality, was discovered on Pike's Peak, Colorado.

Am elevation of temperature of 20 z C, due to growth was observed
by H. Devaux

( Bull Sac. Bot. de France, xxxvii, 168) in a pile of stored

potatoes that had produced sprouts a foot or so long. 'The surround-
ing air indicated 18 to 19 C, the tubers on the outside of the pile

1 or 2 degrees higher, and at the center of the pile. 2 meters from the

surface, the temperature stood at 39° C.

M ML SCHLOESING, Jr. and Laurent have shown by a direct method
that the Leguminosae can fix free nitrogen. Instead of determining
the amount of N in the seed and subsequently the amount in the

crop, they measured the N. (), and CO2 introduced into a chamber
with growing plants. After three months they again determined thes

gases, when the X was found to have diminished. Every precaution
seems to have been taken against error.
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A Canadian Botanists' Correspondence association was formed in

December last, composed of botanists who collect and preserve speci-

mens of the Canadian flora, and who are willing to afford information

and assistance to others in the study of botany. A variety of other
good objects is set forth in their constitution, and the whole movement
deserves hearty support and encouragement. The officers who con-

J

John

At the Leeds meeting of the British Association, the subject of

teaching botany in the schools was discussed. Professor Marshall

Ward introduced it, and in the discussion that followed it was evident

that British botanists are becoming aroused to the attitude that their

American brethren have held for many a long day. They agreed
" that it is time to leave the blind worship of facts, and instead of

measuring a scholar's progress by the amount of dogmatic information

imbibed and put into an examination paper, to look to his understand-
ing of the relation between facts and the intelligence with which he
describes what he sees," We had imagined that any sentiment con-
trary to this had gone out with the coming in of laboratory methods.

Vincent Chmielewsky has reexamined the behavior of Spirogyra in

conjugation, and particularly the changes in the formation and growth
of the zygospore. He finds that the protoplasm of the male cell acts

only as a vehicle for the transportation of the nucleus, the essence of

the act of fertilization being the union of the male and female nuclei.

The chlorophyll band or bands, pyrenoids, etc., instead of uniting

with the corresponding structures of the female cell, as has been be-

lieved, become disorganized. Traces of these disorganized parts

remain in the zygospore even till germination. Only the persistent

structures of the female cell enter the tube which is formed on the

germination of the zygospore. These observations, while differing

very materially from those of other observers, coincide more closely

with what we know of fertilization in other plants.

In the last Bulletin of the Torrey Botanical Club (Dec.) Dr. N. L.

Britton presents his third contribution entitled, "New or Noteworthy
N. Am. Phanerogams." Ranunculus Porteri is a new species from
Henry's Fork, collected some years ago by the Hayden survey. The
somewhat unsatisfactory label reads very much as though the plant

had been collected in 1872, when J. M. Coulter was the collector.

Capsella divaricata Walp. is thought to be identical with the Old World
C procumbens L.; it is suggested that Hypericum Canadense L., var.

majus Gray is worthy of specific rank; Calandriniapygmcea Gray is made
C. Grayi Britt. on account of an earlier Australian species bearing the

former specific name; Lotus Helleri is a new species disentangled from
L, Americanus Bisch. [Hosackia Purshiana Benth.); Spirsea Virginiana

is a new species from W. Va. ; and a new Cyperus from Key West is

described.

The proceedings of the eleventh meeting of the Society for the

Promotion of Agricultural Science, held last August in Indianapolis,

have been distributed. The most notable botanical article in the vol-

ume is the index to the common names of grasses, compiled by Prof.
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Lamson-Scribner. It covers eighteen pages, and appeaas very com-
plete. The other botanical articles are short, and part are in abstract.
They are as follows: Preliminary notes upon the rotting of potatoes,
by 1. J. Burrill; Scab of wheat heads, by Clarence M. Weed, describ-
ing a Fusisponum; Recent observations on black rot of the grape, and
comparative test of copper preparations for black rot of the grape, by
B. 1. Galloway; Some fungus root diseases, by L. H. Pammel. The
abstracts are: Forage problem of the plains, by C. E. Bessey; Rots of
the sweet potato, by B. D. Halsted; Cucurbita an American genus, by
L. L. bturtevant; Some biographical factors in the nutrition of plants,
by M. Miles.

The Indiana Academy of Sciences met at Indianapolis December
29-31. The botanical papers announced were as follows: Stanley
Coulter, Preliminary note on the genus Polygonum, Aberrant fruit of

^/n mgra
'
Value of minute anatomy in plant classification; D. T.

MeDougal, Aberrant forms of Juglans nigra; David M. Mottier, Notes
on the apical growth of liverworts, Notes on the germination of spores
of Notothylas; /. C. Arthur, A remarkable oscillating movement of
protoplasm in a Mucor, Accelerating germination bv previous immer-
sion of the seed in hot water; Henry E. Seaton, Notes on Guatemalan
Compositae; E. M. Fisher, Parasitic fungi of Indiana; John Morgan,
Circulation of sap;/ N. Rose, Distribution of Peucedanum in N. Am.,
Plants collected by Dr. Palmer in Arizona in 1890; D. H. Campbell
Comparative structure of the roots of Osmunda and Botrychium,
Notes on the prothallium of the Osmundaceae; H. L. Boiler, Notes on
a new Puccinia, On the manufacture of plant infusions for the culture
«>t bacteria; IV. P. Shannon, The occurrence of Veratrum Woodii in
l.)ecatur Co., \nd.; Joseph H. Tudor, Some features in the occurrence
ot Viola pedata, var. bicolor; W.J. Spillman, Preliminary list of Knox
Co. plants. Introduction of noxious weeds; Katherine E. Golden.
Weight ot seed in relation to production; John M. Coulter, Biological
surveys, The flora of Texas.
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Notes on the apical growth in the roots of Osmunda and

Botrychium.

DOUGLAS HOUGHTON CAMPBELL.

(with plate v.)

With the rapid advance in histological methods, it has now
become possible to study with the utmost exactness the de-

velopment of the most delicate plant tissues, and in conse-

quence a new impulse has been given to the investigation of

the histogeny of the higher plants, with a view to elucidating

their affinities.

Naturally the Pteridophytes have been among the most

frequently investigated forms, and my purpose here is to put

in brief form the results of some observations on the growing

points of the roots of Osmunda and Botrychium, which may
serve to supplement the more extended researches of other

authors on the ferns.

Of the genus Osmunda, O. regalis has been exhaustively

studied by Bower 1

, but our other native species, O. cinnamo-

mea, and especially O. Claytoniana are, so far as their his-

tology is concerned, almost unknown.
These species, therefore, were chosen for the examination

of the roots. Of the genus Botrychium, B. ternatum, and B.

Virginianum were used.

The roots were fixed with a 1 per cent aqueous solution of

chromic acid, or in some cases with Flemming s chrom-osmic-

acetic-acid mixture, but the former was found to give the best

results. After thoroughly washing, to remove all traces of

the acid, and then dehydrating, the specimens were brought

gradually through turpentine and then imbedded in paraffin

and sectioned on a Minot microtome. Various stains were

tried, but by far the most satisfactory was a solution of Bis-

marck-brown in TO per cent, alcohol. The specimens were

stained on the slide with this mixture, which stains the young

cell-walls strongly, and renders the study of the earlier cell-

divisions an easy matter.

1 Bower: The comparative examination of the meristems of ferns as a phy-

logenetic study. Annals of Botany, vol. Hi, no. 9, Aug. 1889.
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OSMUNDACEiE.—The Osmundaceae differ in several respects

from the true leptosporangiate ferns, seeming to connect the

latter, to a certain extent, with the Marattiaceae, and perhaps

with the Ophioglosseae. An examination of sections of the

root-tips shows that the almost mathematical regularity that

prevails in the segmentation of the apical cell of the Lepto-
sporangiatae and Equisetum is here very much less evident.

Bower 1 states that in O. regalis there may be a single apical

cell of the same form as in the leptosporangiate ferns, but that

it never shows the same regularity in its segmentation, and
that it may be replaced by two or three initial cells, or a single

four-sided pyramidal initial. In Todea barbara 2 (also one of

the Osmundaceae) he found usually four similar initial cells,

and in no case a single one, although Van Tieghem and
Douliot 3

ascribe to this species a single apical cell of the or-

dinary fern-type.

Of the two species investigated by me, O. cinnamomea ap-

proached, on the whole, more nearly the forms described and
figured by Bower; O. Claytoniana resembled more the ordin-
ary fern-type in the regularity of the segmentation of the

apical cell, although this seems to be regularly a four-sided
pyramid, instead of three-sided as in the other true ferns.

Osmunda cinnamomea.— This species seems to correspond
in many respects with O. regalis. The roots are stout,

and sections, either transverse or longitudinal, show the cells at

the growing-point to be very large, with correspondingly large
nuclei, but relatively little protoplasm. In all specimens ex-
amined, there appeared to be a single initial cell, but owing
to the large size of the young segments, it was not always
easy to determine positively that this was the case: but a
careful examination of the sections led to the conclusion that
all the cells were traceable to a single apical cell.

The apical cell, seen in profile, is more or less regularly
triangular (fig. 1), but may be truncate at the base. In all

the transverse sections examined, this cell appeared nearly
square, so that the normal form of the apical cell in this spe-
cies appears to be a four-sided pyramid. In transverse sec-

1 L c, p. 310.

*L c, p. 314.

,oa7
an 7ieghem l^lf ^Origine des Radicelles, Ann. des. Sa. Nat. (Bot.)

1888. vol. vm, pp^ 378 380. These authors state that all the Osmundacea. ex-
amined by them have a single apical cell, essentially like that of the other ferns,
but their accounts are very brief.
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tions (figs. 2, 3), the adjacent cells are sometimes of nearly the

same size and shape as the apical cell; but this position gen-

erally shows plainly that they are derived from it, and the

relation of the young segments to the apical cell may be

readily made out (fig. 2). It is, of course, not impossible

that here, as in Todea, there may be sometimes four initial

cells, but this view is not supported by my own observations.

Owing to the slowness of cell-division in the young seg-

ments, and the comparative irregularity of the same, it is

difficult to trace the limits of the segments beyond the

youngest ones.

The apical cell, as in O. regalis, is deeper than in most

Filicineae, but from its faces the segments are cut off much as

in the latter. The segments usually form a spiral, although

cases were met with that looked as if this were not the case,

but that they arose in pairs from opposite sides of the four-

sided initial-cell. From the outer face segments are also cut

off, and these contribute to the growth of the root-cap, but

this is also formed in part from cells cut off from the young

lateral segments (fig. 1).

While the earlier divisions of the young segments do not

follow any absolute rule, nevertheless they correspond in the

main to those observed in the other Filices. The first wall

in the young segment usually divides it radially into two cells,

one of which is deeper than the other, as the wall does not

exactly bisect the segment. This is followed in each semi-

segment by a transverse wall that separates an inner small

cell from an outer larger one. The former, as in the other

ferns, probably gives rise only to the plerome-cylinder; the

latter to periblem and dermatogen, and in part also to the

root -cap (fig. 1). As the root-cap is derived both from the

outer segments of the apical cell and the outer cells of the

lateral segments, its inner layers lack that regularity that is

so marked in most ferns; but as the cells enlarge this irregu-

larity is in great part lost, and the outer layers of cells show

a stratified appearance, nearly as regular as in the other Filices.

The plerome cylinder is in this species especially large,

somewhat oval in section, but with poorly defined limits, so

that it is not possible to state positively whether or not it

owes its origin exclusively to the innermost cells of the seg-

ments. Occupying the center are several very wide cells that

early cease to divide and are very conspicuous. These are
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|the young tracheae, and in this species are especially noticea-

ble (fig. 1, tr\

Osmunda Claytoniana.— On comparing the roots of this

species with the foregoing, we are struck first by their

smaller size; and on examining the growing-point, the cells

show a corresponding decrease in size, as well as greater reg-

ularity in the divisions of the apical cell and its segments.
As in O. cinnamomea, the apical cell appears in vertical sec-

tion deeply triangular, or occasionally truncate below. In

one case (fig. 5), which closely resembles Bower's figures, 10

and 14-
1

, two cells of very similar appearance occupied the

growing point, but the smaller of these two, x', was proba-
bly a segment of the larger one, .r, which is to be regarded
as the real apical cell. In transverse sections, a single, four-

sided cell was met with in nearly every case, and from its

position, and that of the surrounding cells, was unmistakably
the single initial cell. It is usually quite regularly oblong,
and the divisions of the segments show a very considerable
degree of regularity. In no case was a regular three-sided
apical cell met with, although in one section (fig. 7) it was
nearly of this form; but an examination of the adjacent seg-
ments showed that this was in all probability only temporary,
as the youngest set of segments formed a nearly perfect
rectangle, and the three-sided form of the apical cell appar-
ently arose from the walls cutting off segments on opposite
sides of the cell deviating so far from their normally parallel
direction as to intersect.

Sometimes the arrangement of the cells seen in longitudinal
section is almost as regular as in the Polypodiacea? or Equi-
setum (fig. 4), and in such cases the limits of the segments
are traceable for a long time; and in transverse sections this
is also evident for the first complete set of segments (fig. 6).
From a study of both, the successive divisions in the young
segments may be plainly determined. While not as dia-
gramatically regular as in the true leptosporangiate ferns,
nevertheless the divisions are much more definite than in
either O. regalis or O. cinnamomea, and except for the
irregularity in the formation of the root-cap, correspond very
closely to the regular fern-type. The primary tissue-systems
are better differentiated, and the plerome-cvlinder may be
traced back with certainty, at least in such regular forms as

1 L. c. , pi. xx.

•
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that shown in fig. 4, to the inner of the two primary cells

into which each semi-segment is divided. 1
(fig. 4, p. c). The

plerome-cylinder is much smaller than in O. cinnamomea,

and in its mature condition resembles very closely the bundle

of the ordinary fern-root, and differs from the investigated

species of Osmunda and Todea 2
in the better development of

the bundle-sheath and in having the pericambium consisting of

but one, or at most two layers. The arrangement of the

tracheary tissue, too, is entirely similar to that of the Poly-

podiaceai.
'

.

Opiiioglosse.k.— Unfortunately at the time these investi-

gations were made, only a very small number of plants of

Ophioglossum were obtainable, and the roots of these were

not properly prepared for imbedding, the plants having been

preserved in ordinary alcohol, so that it was impossible to

get satisfactory preparations, and my observations were

therefore confined to the two common Botrychia, B. ternatum

and B. Virginianum.
The Ophioglossere have been comparatively little studied,

and the investigations that have been made on the roots are

not satisfactory. B. ternatum was examined by me some

time since,
4 and the results of the paper then published were

confirmed for the most part ; but somewhat less regularity in

the segmentation of the apical cell was found to exist than

there described, and a consequent departure from the ordi-

nary fern-type.

Botrychium ternatum.—The apical cell of this species

(fig. 9) is in form quite like that of the Polypodiacea;, but the

segments are noticeably larger and remain longer undivided,

in which respect they approach the Osmundacea,'. The first

division in the young segment (fig. 10) follows the regular

rule, dividing it lengthwise into two cells, which are, how-

ever, more unequal than is usually the case in ferns, and the

subsequent divisions are less definite, although they follow

the same general rule. Here, as in the Osmundaceai, the

1 Van Tieghem and Douliot call attention to the fact, confirmed by the ob-

servations recorded here, that the Osmundaceae differ from the other ferns in

having the innermost of the two primary cells of the semi-segment smaller, and

giving rise directly to the procambium. (1. c. p. •>r
,

.>.)

2 De Bary: Comp. Anat. (Eng. translation) p. 3<>4.

» Holle: Ueber die Vegetationsorgane der Ophioglosseen; Sot. Zeit.
t
187;>.

4 Campbell. The development of the root of Botrychium ternatum; Bet.

Gazette, March, 1881).
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it appears that in the Osmundace<t there may be very con-
siderable variations in the structure of the root-tip, and that

of our native species, O. Claytoniana, on the whole, departs
least from the ordinary fern-type, and may be looked upon
as the most nearly related to the true Leptosporangiatae.

2

Of the two species of Botrychium, B. Virginianum approaches
more nearly the Filices in the structure of its roots, as it does
in other respects." A further investigation of Ophioglossum
and the simpler species of Botrychium will probably show in

these a still further departure from the type than in B.
ternatum.

Bloomington, Indiana, November, 1890.

Explanation of Plate V.

all
All magnified about 175 diameters, x, apical cell, a, a, the primary w

in the young segment. The boundaries of the younger segments are indicated by
tne nenvv inp<; °the heavy lines.

Figs. 1-3. Osmunda cinnamomea. Fig. 1, longitudinal; 2 and 3, trans-
verse sections, tr, young tracheae.

FifT; ! 1 ° C,aytoniana - *" 5. longitudinal; 6, 7, transverse sections.
Jjig. 8 is a transverse section a short distance below the apical cell In fig. 5
the youngest segment (x'), closely resembles in form the true initialI cell (.<)

1

Y
an TKhe? and P°o«°t, dispute the view that the epidermis of the root in

any ferns is derived from the lateral segments at all, but claim that t originatesfrom the outer segments, the same that f, ,rm the root-cap

st ndv 'of SfSSn
.H
giWn

J
er

f
based u

?
on the roots, is also confirmed by a

rtudj <
t the protha hum which in several respects resembles the Polvnodiace*mor- cl K than does either O cinnamomea or O regalis

™> poaiace*

« Campbell: On the affinities of the Filicinese; Bet. Gatette, Jan., 1890, p. 5
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plerome initial cell becomes separated before the division of

the outer cells of the segment and the initials of the periblem

and dermatogen. 1 The cap segments, however, show much
less regularity, and the stratification of the root-cap is soon

entirely lost. Comparing, too, the apex of the root (exclu-

sive of the root-cap) with that of most other ferns, it is

found to be much more convex.

Botrychium Virginianum.— Comparing the root of B.

Virginianum (fig. 11) with B. ternatum, while the structure

on the whole is closely similar, the former species approaches
more nearly the fern-type. Sometimes (fig. 12) the cross-

section shows almost as perfect regularity as in the Polypod-
iacea.\ and this is evident, too, though to a less degree, in

longitudinal sections. The root-tip is flatter than in B.

ternatum, and the stratification of the root-cap more evident,

although much less so than in the Filices.

CONCLUSIONS.—As a result of the foregoing; statements,



1891.] Two new plants from the Cascade Mountains. 43

Figs. 9, 10. Botrychium ternatum. 9, longitudinal; 10, transverse section.

Figs. 11, 12. Similar sections of B. Virginianum. p. c, procambium
cylinder.

Fig. 13. Transverse section of the root of B. ternatum just below the apical

cell. The outlines of the first three segments are distinguishable.

Two new plants from the Cascade Mountains.

B.. L. ROBINSON.

(WITH PLATE VI.)

In a small collection of phamogams from Mt. Rainier and

vicinity, sent by Mr. C. V. Piper to the Gray Herbarium,

two new species occur, which form the subject of the present

paper. One of them is more or less closely related to Luina

hypoleuca Benth. and Cacaliopsis Nardosnzia Gray, and is of

special interest, since it does not fall strictly within the limits

of either genus as now described. Since, however, both of

these genera are monotypic it seems highly injudicious to add

a third genus to the group, intermediate between the two, and

also of a single species. As will be seen from the description

that follows, the new species resembles, on the whole, the

older genus Luina more closely, the most important point in

which it differs from it being the entire or subentire base of

the anthers, in which respect it is more like Cacaliopsis. In

its sessile entire leaves, few-flowered oblong heads with few

rigid involucral scales, it accords with Luina. Its inflorescence

is still more racemose than in Cacaliopsis, and, as in that

genus, the upper bracts are adnate to the pedicels; in the

entire absence of pubescence from stem and leaves, in the

tawny pappus, and in some characters of the corolla it differs

from both. While highly probable that Luina should be

made to include Cacaliopsis, this point may well be left for

future discoveries to decide. The characters of the new

species are as follows:

Luina Piperi. (PL VI, figs. 1-6).— Stem simple, virgate,

striate, glabrous: cauline leaves oblong-lanceolate, shortly acu-

minate, narrowed to sessile base, entire, in the single type

specimen green and glabrous on both sides; radical leaves un-

known: inflorescence racemose, one foot long; pedicels 2-6

lines lonir, together with the involucral scales somewhat to-
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mentose: heads 5-7-flowered, the lower scattered, cernuous,
and subtended by lanceolate foliaceous bracts, the upper ap-
proximate, subspicate, erect, and with filiform bracts, which
are adnate to the bases of the pedicels: involucre cylindric,
of 5-7 linear or narrowly oblong-, rigid, more or less carinate,
acute bracts: pappus a little tawny: lobes of the corolla as

long as the throat.— On Mt. Rainier, at 6,500 feet altitude;
collected by C. V. Piper, August, 1888.

In L. hypoleuca Benth. the throat of the corolla is compara-
tively long and the teeth short. The proper tube is also
short and manifests near the middle a peculiar change of con-
sistence, the lower part being of firmer texture and perceptibly
greater diameter than the upper. In L. Piperi the proper
tube is long and slender, and is of like texture throughout.
The other plant to be described is a Silene, identical with

two unnamed specimens already in the Gray Herbarium from
other localities. On investigation it has been found that
these plants, while agreeing closely with one another, differ
in several significant particulars from any member of the
genus yet described, and deserve therefore a place as a new
species, the characters being as follows:

Silene Suksdorfli. (PI. VI, figs. 9-11).— A low cespitose
alpine perennial: stems 2-3 inches high, usuallv simple,
1-3-flowered, minutely pubescent below, glandular above:
cauhne leaves about two pairs, 3-7 lines long, one line wide,
linear, obtuse or acutish; radical leaves numerous, crowded,
similar to the cauline or a little spatulate: calyx glandular-
pubescent, broadly cylindric, 5 lines high by 3 lines broad,
the ten nerves conspicuously anastomosing above, but un-
branched below the middle of the tube: petals white, not
deeply bifid, the lobes entire or minutely erose, but with no
prominent lateral tooth; appendages oblong, retuse: ovary
raised on a stipe, which is l 1 lines long.

This species most nearly^resembW S. Grayi Watson (pi.
VI, figs. 7-8) but is distinguished by its lower habit, more
stipitate ovary, the shorter untoothed lobes of its petals and
the character of the calyx, since in S. Grayi the nerves of the
calyx do not anastomose with each other, but remain quite
distinct, as may be seen from fig. 7. Specimens of S. Suks-
dorfii have been sent to the Gray Herbarium from the foil

M
ow-

eton: Mt
Paddo (Adams), at 7,000-8, I feet altitude, collected by w'.
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N. Suksdorf, Aug. 9th, 1882; Mt. Stewart, collected by T. S.

Brande^ree, Aug. 1883; Mt. Rainier at 8,000 feet altitude,

collected by C. V. Piper, Aug. 1888.

Cambridge, Mass., Oct. 1800.

|

New Species of Montana Fungi.

T. B. ELLIS AND F. W. ANDERSON.
i

(with PLATE VII.)

Lentinus pholiotoides.— Cespitose, 2 cm. high, tough
and elastic. Pileus convex 1.5-2 cm. diam., appressed

pilose-squamose with a few appressed wart-like scales in the

disk; color at first yellowish white, becoming subferruginous.

Lamellae sinuate, attached with a decurrent tooth, hardly

crowded, 2-2.5 mm. wide, margins acute, minutely fimbriate-

serrulate, dull white becoming yellowish, subventricose.

Stem mostly curved or crooked, tough, elastic, spongy within,

minutely pubescent above, loosely floccose-squamose below, a

little paler than the pileus, 2 cm. high, 3 mm. thick. Spores

white, oblong, obtuse with an oblique apiculus, 10—14x5-6^u.
Basidia 35-40x8-10/*, clavate-cylindrical. Has the aspect of

a Pholiota.—On dead Populus tremuloides. Sand Coulee,

Montana, May, 1889,

Helotium Montaniense.-— Substipitate, pale flesh color,

margin re-1—1.5 mm. across, concave with the

pand and lobed or undulate, rather lighter out-

side, glabrous and subplicate, contracted into a

short stipe about 1 mm. long or nearly sessile.

In shape and size about like Mollisia cinerea

Batsch, but differing in color and in being stipi-



46 The Bota?iical Gazette. [February,

tate. Asci clavate-cylindrical, 60-65 x 6-7//. Paraphyses fili-

form, gradually but slightly thickened above. Sporidia

1-seriate, elliptical or ovate-

elliptical, hyaline, subinequilat-

eral, with a small nucleus in

On
decaying sticks and wood in

wet places. — Sand Coulee,

Cascade co., Montana, May
1889.—Anderson, no. 490.

each end, 8-1Ox 3-4/x.

7

Explanation of Figures.— 1, about
natural size, on dead wood; 2, a mature
specimen considerably enlarged; 3, a
somewhat younger specimen consider-

ably enlarged; 4, vertical section, showing hymenial layer; 5, group of asci and
paraphyses in situ; on the side (at 8) a paraphysis peculiarly branched- 7 mature
spores. Figs. f> and 7 much magnified.

Phoma ilicina Amphigenous. Perithecia innate, raising
the cuticle into little pustules, with the apex suberumpent,
globose, small (0.2mm. diam.) Sporules fusoid-oblong, hya-
line, 2-nucleate, 6-8x2-3//, on basidia of about the same
length as the sporules themselves.
(Iiexsp.), Washington, D. C, Oct. 1890.

On dead holly leaves

Coiiiotlivnum 1 1 id num. Perithecia epiphyllous, rather
prominent, the epidermis blackened over them Sporules
subglobose, or short-elliptical, pale-brown, about 2.5 or B/x
in the longer diameter.— On same leaves as preceding.

Dulliiorella Nelumhii. Perithecia scattered, semi-erum-
pent, rough, black, pierced above, about 150/i diam., de-
pressed-spherical or sublenticular. Sporules oblong-fusoid,
hyaline. 1 5-22 X 6-7/*. Has the aspect of a Sphatrella.
receptacle of Nelumbium, Washington, D. C, Oct. 1890.

On

Yolntella occidental is. (Plate VII, figs. 1-6.)
dochia gregarious, thin and flat, about 1 mm. or a littl

Sporo-
e more
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in diameter, pale orange or flesh-color, fringed with suberect,

pale, roughish, faintly septate hairs 110-150// long. Conidia
cylindrical, straight, hyaline, with a nucleus in each end,
6—8. 5 X 1. 5—2ytf, concatenate on branched basidia and formed
by the constriction of the upper part of these branches (figs.

5 and 6.)— On dead stems of Astragalus flexuosus and A.
Drummondii. Sand Coulee, Cascade co. , Montana, May 1889.

This is closely allied to V. gilva (Pers.) but differs from
Saccardo's description of that species and from his figure in F.

Ital. 728, in its concatenate, shorter conidia and branching
basidia. The specimen of V. gilva in Sydow's Mycotheca
Marchica differs from this in its much longer (500/i) brownish
hairs and rather narrower (1.5//) conidia and from the descrip-

tion in Sylloge Fung, in its longer hairs and shorter (6-8/.1)

conidia.

Var. minor differs in its slenderer, smoother hairs and
smaller (5-6xl.25—1.5/i) conidia.— On dead Salix.

Spoririesmium sorisporioides.— Forming thin, tobacco-

brown, narrow, elongated, sublinear strips or patches, 2-5 cm.

or more long, evenly effused and composed of nearly globose

cells 12—15/2 diam. loosely combined into glomerules (conidia)

25-40// diam. almost exactly like the spore masses of Soros-

porium.— On decaying wood. Montana, June 1889. Ander-
son, no. 519.

1

Macrosporiuni puccinioitles. (Plate VII, figs. 7-11.).

—

Tufts hysteriiform, narrow7
,
2-3 mm. long, erumpent through

longitudinal cracks in the cortex of the stem so as to closely

resemble a Puccinia. Hyphae erect, simple, septate, yellow-

ish-hyaline, 60-70x5//, densely compacted, at first swollen at

the apex, then the swollen part becomes 1-septate and assumes
an elliptical or oval shape, 20—30x15-20//, and finally be-

comes elongated, oblong or clavate-oblong, 60—TO x 18-22//,

brown, 3-4-septate and muriform. The resemblance to

Puccinia is very striking.— On dead stems of Bigeloviae? with

Dothidea Montaniensis, E. & E. Helena, Montana, Nov.
1888. Rev. F. D. Kelsey.

JEcidium Liatriclis.— Spermogonia small, epiphyllous,

black, on slightly thickened, light colored, sometimes purplish-

bordered, elongated spots, 0.5-1 cm. long by 8-4 mm. wide.

^Ecidia hypophyllous, thickly scattered on the spots, the

pseudo-peridia narrow-cylindrical or slightly enlarged above,
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two to six times as long as broad, white or slightly pinkish,

margin usually irregularly lacerated. Spores subglobose,
oblong or ovate, 20-26/a in their longer diameter.— On leaves

of Liatris punctata. Great Falls, Montana, July, 1888.
This appears to be the AL. Compositarum Mart. var. Liatri-

dis Webber, in his Cat. FI. Nebr. 1889, p. 70; but the

elongated pseudo-peridia seem to distinguish it from any of

the forms of M. Compositarum. Webber speaks of the

pseudo-peridia being very short, so that what he has de-
scribed may be another thing.

Ak'idium Cleomis Amphigenous, on brownish, slightly

thickened spots. Small, about 0.33 mm. diam. closed at first,

then open but scarcely recurved, margin sublacerate. Spores
irregularly globose or subovate, 15-20/< diam.— On Cleome in-

tegrifolia. Helena, Montana, May, 1887. Anderson, no. 3.

JEeidinm Chrysopsidis Spots thickened, pale, immar-
gmate, 2.5-5 mm. diam., mostly on one side of the midrib,
but sometimes extended entirely across the leaf and longi-
tudinally for 1 cm. or more. y£cidia irregularly scattered or
sometimes subconcentrically arranged so as to leave a vacant
space in the center, entirely buried, showing at first only as
slight mammiform projections, on the surface of the spots,
finally, with a round opening above and either without any
projecting margin or at most with a very slight and narrow one.
Spores yellow, mostly ovate-oblong, 18-23 x 11-1 6/a. Peridial
cells mostly ovate, coarsely cellular, 30-35 x 15-25//.— On
leaves of Chrysopsis villosa. Sand Coulee. Cascade co..

J

Mo

JE
near this if not identical with it.

^

Pt'stalozziVUa Anderson! Ell. and Evrht. (Plate VII, figs.

12-14.).— Acervuli amphigenous, gregarious, not on definite
spots, small, convex-hemispherical, black. Sporules ovate-
elhptical, hyaline, continuous, with a spreading, sub-3-parted
crest of hyaline bristles or threads.— On fading leaves of

mm or Asclepias. Sand Coulee, Montana, leg. F. W.
Anderson.
Apocy

'field, N. J
Explanation of Plate VII.

a f
ig
„ L rV"

W/" "j**""*1** EU- and Anders., natural size on dead stems of
Astragalus Drummondu; J, sporodochium of same magnified; 8, vertical section
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of sporodochium more highly magnified, showing mass of loose spores and scurfy

matter on top, sparingly mixed with the characteristic hairs; 4, a group of

basidia with the hairs highly magnified; 6, a branching basidum and loose

spores very highly magnified. 7, Macrosporlum puccinioides Ell. and Anders., on

dead stems of Bigelovia (?) Montana, Kelsey, slightly magnified; 8, a group of

forming and young spores rising from the interwoven threads forming the sub-

stratum of the sporodochium; 9, a cluster of mature spores; 10, two mature spores

showing the stipitate base; 11, three young spores, showing the remarkable re-

semblance to Puccinia spores. 12, Pestalozziella Andersoni Ell. and Evrht. , natural

size on small leaf of Apocynum cannabinum; 13, vertical section through a leaf

showing the destructiveness of the fungus; highly magnified; 14, five spores

more highly magnified.

A key to the North American genera of the Labiate.

ALFRED C. STOKES.

While the keys to this group in Gray's Manual and in other

botanies are praiseworthy in many respects, they are not

adapted to use in the field, unless that use is to be limited to

those who have become experts. To the beginner and the

amateur they are disheartening. The following compilation

from the Synoptical Flora is in reality Professor Gray's alone;

all that I have done is to attempt to use only the more obvious

characters that will lead to the genera in the most direct way.

That even so limited a paper as this is free from errors is not

expected. Notice of blunders will be gladly received from

those that may try to use the key.

I. Ovary merely 4-lobed, not deeply 4-parted (A).

II. Ovary deeply 4-parted (B).

III. Ovary deeply 5-lobed; corolla almost regular, 5-parted, blue

.... Isanthus, 3.

' A Stamens exserted from the cleft in the upper lip of the cor-

olla (1)).

A Stamens not exserted from the cleft in the upper lip of the ob-

scurely bilabiate corolla (a).

a Calyx deeply 5-cleft, regular, lobes lanceolate, twice as long as

the turbinate tube; corolla nearly salverform Tetraelea, 1.

a Calyx barely 5-cleft; corolla tube narrow; filaments long ex-

serted Trichostema, 2.

b Corolla upper lip deeply cleft, the lower declined, lateral lobes

united to it. . . .Teucrium, 4.

b Corolla upper lip short, truncate; lower lip large, middle lobe

emargmate or 2-cleft.. . .Ajuga, 5.
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B Stamens declined toward or resting on the lower lip (C).

B Stamens not declined (])).

C Disk enlarged into glands; posterior calyx teeth broad, with de-

current often wing-like margins Ocimum, 6.

C Disk entire or with an anterior gland; calyx not as above
Hyptis. 7.

I) Corolla upper lip not galeate, sometimes slightly concave (E).

D Corolla upper lip galeate or concave (1).

E Corolla not strongly bilabiate (F).

E Corolla bilabiate; fertile stamens 2 only (V).

E Corolla bilabiate; fertile stamens 4 (Y).

F Corolla lower lobe large, pendent, fimbriate; stamens straight,

long, divergent Colliiisonia, 8.

F Corolla lower lobe spreading, 3-cleft, no bearded ring within (H).

F Corolla about equally 4-lobed, hardly irregular; stamens erect (G).

P Corolla tube broad, lobes 5, broad, plane, rather erect; stamens

4, distant Sphacele, 27.

6 Fertile stamens 4 Mentha. 9.

(i Fertile stamens 2; upper corolla lobe entire Lycopus, 10.
H Stamens distant, straight, never convergent nor curved (I).

11 Stamens ascending or arcuate, often converging or parallel (M).

1 Fertile stamens 2 only; calyx equajly 5-toothed, throat very vil-

lous. . . . ( uiiiht. 11.

I Fertile stamens 4; calyx throat naked (J).

1 Fertile stamens 4; calyx throat bearded (L).

J Corolla upper lip entire or slightly emarginate (K).
J Corolla upper lip 2-cleft, all the lobes narrow, plane. . . .Monar-

della, 14.

K Anther cells linear, divaricate Hyssopus. 12.
K Anther cells parallel .... Pycnantheiiiimi. 1 L
L Flowers imbricated with broad, colored bracts. . . .Oiii>amun, 15.
L Flowers scattered or crowded, bracts inconspicuous. .. .Thy-

mus. 16.

M Calyx < ampanulate or short; corolla tube short, or not exceed-
mg the bracts; fertile stamens 4; calyx about ic-nerved, throat naked
. . . .Satim-ia. 17.

M Calyx various, 12 to 15-nerved (X).

X Upper corolla lip plane or slightly concave and straight (0)
X Upper corolla lip concave, erect, straight or a little incurved;

calyx 15-nerved (I ).

Style beardless (P).

Style villous, sometimes sparingly so; stamens sometimes *
only (T).
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P Stamens 4 (Q).

P Stamens 2 (S).

Q Stamens arcuate, shorter than the corolla; calyx about equally

5-toothed. . . . Micromeria, 18*
'

Q Stamens ascending under the upper lip (K).

R Corolla tube straight, mostly exceeding the calyx; throat com-
monly enlarged. . . . Calamintha, 19.

R Corolla tube straight, bent backward at the throat, ringent, shorter

than the calyx; leaves linear, margins revolute.. . .Conradina, 21.

R Corolla tube declined at base, then ascending, included in the

calyx; leaves ovate, serrate .... Melissa, 20.

S Fruticulose and canescent; calyx -terete and regular; equally

5-toothed or nearly so; corolla mostly with a hairy ring within. .. .

Foliomiiitha, 22.

S Low herbs; calyx usually gibbous, more or less bilabiate or une-

qually 5-toothed; corolla tube naked... .Hedeoma, 23.

T Calyx deeply and unequally 5-cleft, campanulate or turbinate,

ciliate, throat naked. . . . Poyoffyne, 24.

T Calyx bilabiate, nearly terete, throat villous; leaves linear, entire

... .Cerantliera, 25.

U Calyx bilabiate, throat naked, teeth acerose-spinulose; stamens

inserted high in the ampliate throat, anther cells 2, divaricate....

Acanthomintha, 26.

V Calyx bilabiate, lower lip 2-cleft (W).

V Calyx tubular or bilabiate with lower lip 2-toothed (X).

W Corolla upper lip erect, usually concave; stamens on the throat;

connective linear or filiform, transverse on the short mostly horizon-

tal filament. . . .Salvia, 28.

W Corolla upper lip spreading; filaments exserted, seemingly sim-

ple, anthers linear, 1-celled; calyx deeply cleft as if spathaceous, throat

naked Aubertia. 29.

X Calyx nearly regular, 5-toothed, orifice more or less hirsute ....

Monarda, 30.

X Calyx bilabiate, throat naked, teeth subulate.. . .Bleplrilia, 31.

Y Anthers not approximate in pairs, the cells parallel (Z).

Y Anthers more or less approximate m pairs, the cells divergent;

filaments not exserted (ZZ).

Z Stamens divergent or distant, exserted. . . . Lopliantlius, 32.

Z Stamens parallel, ascending. . . .Ccdronella, 33.

ZZ Calyx about equally 5-toothed, throat more or less oblique. . . .

Nepeta, 34.

ZZ Calyx upper tooth much larger than the others, throat equal

..
. .Dracot'cphaliNL 35.
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1 Calyx with a dorsal crest-like projection. . . .Scutellaria, 36.

1 Calyx without a dorsal projection (2)

2 Calyx globular or oblong, barely repand-bilabiate . . . . Salizir

via. 37.

2 Calyx deeply bilabiate (3)

2 Calyx not bilabiate, 3 to 5-lobed (4).

2 Calyx not bilabiate, 5 to 10-toothed (5)

3 Filaments of the upper pair 2-toothed at apex, one tooth naked^

the other bearing the divaricate-celled anther. . . .Briinella, 38.

3 Filaments simple... .Brazoria. 39,

4 Calyx sub-regular, equally 5-toothed; flowers simply opposite in

the spikes, one under each bract. . . . Phvsosteiria, 40.

4 Calyx tubular-campanulate, 3-lobed; inflorescence terminal and

capitate, 2 or 3 flowers under each bract. . . .Macbridea, 41.
r

4 Calyx campanulate, inflated, deeply 4-cleft; inflorescence simply

arid loosely leafy-spicate . . . .Synamlra, 42.

5 Stamens included in the short tube, upper lip merely concave;

calyx strongly ribbed, teeth 5 to 10, subulate or spinulose; leaves ru-

gose. . . . MaiTubimn, 43.

5 Stamens ascending beneath the galeate upper lip ((>).

6 Stamens not deflexed after anthesis (7).

6 Stamens deflexed to the sides of the throat or contorted after

anthesis (10).

7 Calyx turbinate or tubular-campanulate, commonly oblique, fila-

ments not appendaged (9).

7 Calyx tubular (8).

7 Calyx funnelform-dilated at the throat; filaments not append-
aged Hal Iota, 44.

8 Corolla upper lip strongly galeate; upper pair of stamens ap-

pendaged at base. . . . IMilomis, 45.

8 Corolla upper lip erect, or incurved and elongate entire; fila-

ments not appendaged. . . . Leonotis, 4ti.

9 Leaves cleft or incised, veiny, all longer than the capitate-ver-
ticillastrate flowers... .LeonuruB- 47.

9 Leaves mostly cordate. . . .I/aminm. 4-8.

9 Leaves ovate or oblong-lanceolate; .inner valve of each anther-
cell hirsute, the other larger, naked Galeopsis. 49.
10 Calyx tubular-campanulate; corolla tube cylindrical, throat not

dilated, upper lip erect... .Stachys. 50.

Trctihui, N, y.
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BRIEFER ARTICLES.
Observations on the new Texas fern Nothokena Nealleyi Seaton, as

described in « Contributions from the U. S, Herbarium," ii, p. 61, no.

894, June, 1890, and a Mexican fern collected by C. G. Pringle near
Gaudalajara in 1888.

The general characters are here shown in parallel columns:
Notholcena Neath

specimens in Nat. Herb.
!

Plant 6 to 6K inches tall. Root-
stock cespitose (characterized in
original description, 1. c, as a
slender rhizome), crowns thickly
clothed with black subulate scales,
slightly pectinate; fronds clustered,

NothoIt ?sp. t Pringle's no.
1864, in Herb. G. E. I).

Plant 5 to 14 inches tall. Root-
stock cespitose, crowns clothed
with black subulate slightly pec-

frondstinate scales: clustered,

stipites 1 to i)4 inches long, terete,
or nearly so, black, clothed at the
base with small reddish-brown
scales, above with reddish bristly
minute scales and hairs extending
upward and along the rachises;
laminae 4 to 5 inches long, 1 ^ to
2 inches broad, pinnate, oblong-
lanceolate, narrowed both ways,
upper surface sparingly sprinkled,
lower, as well as the rachises and
stipites, thickly coated with more
or less deciduous yellowish-white
ceraceous powder. Sari brotvn,
continuous round the slightly re-

curved unchanged margins.

Special characters noted on comparing two fronds of corresponding
size and appearance in age and natural development.

stipites 2 to 3 inches long, terete,

brown, clothed at the base with
small reddish-brown scales, above
with reddish bristly minute scales
and hairs extending upward and
along the rachises; laminae 3 to ti

inches long, 1 to 2% inches broad,
bi- to tripinnate, oblong-lanceo-
late, narrowed both ways, upper
surface copiously sprinkled, lower,
as well as the rachises and stipites

thickly coated with white ceraceous
powder, more or less deciduous;
sort black, continuous round the
slightly recurved unchanged mar-
gins.

N. Nealleyi Seaton. Frond pin-
nate, pinnae sessile, or lowermost
sub-sessile, bipinnatifid, or partially
pinnated at the base, pinnules
deeply lobed, ultimate lobes the
largest; texture subcoriaceous,
veins visible on looking through
toward the light. Stipes and main
rachis black, secondary rachises
blackish beneath, green above and
channelled, wing-margined, wings
connecting the
most pinnae gone
somewhat shorter
above.

Notholana
Frond

Pringle's No.

pinnules; lower-
but probably
than those

1864. Frond distinctly bipinnate
nearly to the top, uppermost pin-
nae sub-sessile, lowermost short
stalked, pinnules distinct, sessile,

deeply lobed and nearly pinnate
at the base, ultimate segments the
smallest, texture coriaceous, veins
obscure. Stipes and main rachis
brownish, not wing-margined nor
channelled above, lowermost pin-
nae shorter than those above.

In summing up conclusions from the foregoing observations it

appears to be extremely unsafe to separate the two ferns into distinct
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species with the present material in hand. The particular differences

noted seem to be only of varietal significance and do not seem to

warrant disposing of the Mexican fern in any other way than by refer-

ring it to the Texan fern as a variety. I therefore name it var.

Seaton, var. Mexicana.
Notholcena Nealley

J. N. Rose, of the

National Herbarium, for their kindness and courtesy in sending to me
for examination the typical specimens of Notholsena Nealleyi.—Geo.
E. Davenport, Medford, Mass., December, 1890.

Sareodes sangninea.—That this plant is not a root-parasite but a

saprophyte, was demonstrated by myself, Dr. Chas. Schaffer, and Col.

Hutchings of Yosemite, in 1883, an account of which was the subject
of one of my « Contributions." With pick and shovel we carefully
surrounded and undermined some plants, and then removed the earth
particle by particle from the ball; there was no attachment to host
roots, nor were there any roots of any kind in the mass of earth to

which they could have been attached. Fearing that the dryish earth
might break off some thready matters without our perceiving them, we
soaked some of these balls in a pool of water allowing the earth to

gradually float away as muddy water, with the same result. But, and
this is the point I want to make now, neither was there any decaying
vegetable matter such as we usually find around the roots of ordinary
saprophytes. After satisfying ourselves that the plant was not a para-
site and that it must be a saprophyte, one was selected in what one
might call almost pure sand, but no trace of vegetable matter was ap-
parent to the unaided vision. The plant seems scarcely symbiotic
in the proper sense of the term. My own conclusions were that in
some unexplained way, the plant was able to draw nitrogenous and
other material from the earth without the aid of organs necessary to
this end in most cases. What Dr. Oliver calls roots we did not find,
-nothing but a spongy looking or coral-like mass of cellular tissue.

bince the pretty speculation regarding the nitrogenic agency of
fungi in preparing food for saprophytic plants has been developed, we
can detect some^of this character by olfactory evidence, which I have
found very satisfactory in most cases. This speculation had not been
laid before us in ,883, or it would have been tested then,-but the
odor of fungi, if any there were, must have been very slight or it wouldhave been noted— Thomas Meehan, Philadelphia.
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EDITORIAL.
Most college teachers of botany who are fit for their places would,

we doubt not, greatly prefer to have pupils come to them without

previous instruction (?) in botany than with the usual sort, which

needs first of all eradication. For many of these false ideas the text

books are responsible; for many the teachers. Misleading analogies

are often suggested in text books, in books for popular reading, in

lectures, and now they are appearing in alarming numbers in the bul-

letins of the agricultural experiment stations. The laudable object

is always to make the statements more intelligible; in which object

they often fail, and succeed only in implanting faulty conceptions.

Two of these misleading analogies will serve as illustrations. No
phrase is more common than " stomata, or breathing-\>ores" and it

inevitably connects these apertures with respiration, with which they

have almost, or quite, nothing to do. As well call the perspiratory

ducts of the human skin " breathing-tubes "! The former analogy is

as thoroughly false as the latter. Why not say air-pores if we must

have an English form? Respiration is already weighted to the last

limit with misunderstandings; this millstone ought to be removed from

its neck. "Spores 1. a, bodies that are like seeds in use "— does that

analogy illuminate or obscure? The writer from whom this is taken

was speaking of conidia, which are much more " like " cuttings or slips

in use than like seeds. But why compare at all seeds and spores,

mycelium and roots, conidiophores and peduncles? Why not let it

be understood from the outset that the fungi are not comparable with

the phanerogams? Their structure is simple enough to be understood

if described without comparison. When analogy in function is pre-

dicated, inferences of similarity in structure, wrong as they may be,

are made unconsciously when one object is well known and the other

wholly unknown. Examples might be multiplied. Let the teacher in

the class-room, before an audience, and in popular bulletins scrupu-

lously avoid misleading analogies.

CURRENT LITERATURE.
Adaptations to Pollination. 1

This is a continuation of a work published in 1888 as Heft No. 10 of

the Bibliotheca Botanica, and noticed in the Gazette, xiii, 134. The

1 August Schulz.—Beitrsege zur Kenntnissder Bestseubungseinrichtungen und

Geschlechtsvertheilung bei den Pflanzen, Vol. II. Bibliotheca Botanica, Heft

no. 17, I & II. Cassel: theodor Fischer, 1800.
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observations recorded in this volume were made in middle Germany
and in the lower and higher regions of the Tyrol, in the years 1886-

1888. 171 pages are devoted to a consideration of the adaptations of

different flowers, which are taken up in their natural order, there be-

ing 187 species belonging to thirty-eight families. After many of the

larger families there are summaries of the results. Pages 172-224 are

devoted to. several topics which the author has reserved for special

consideration. Thus on pages 203-224 the author gives a list of per-

forated flowers which he found in two years, i887-'8, stating the posi-

tion of the perforations and the insects which make them. The list

contains about 160 flowers, 125 of them being perforated by a single

species of bumble-bee, Bombus terrestris.—R.

The Missouri Botanic Garden.
A hand-book of the Missouri Botanical Garden has just been issued,

which in a very handsome and elaborate way gives the objects of the
Garden and School of Botany, and the principal steps which have thus
far been taken to forward them. The book contains 165 pages and is

issued under the editorial supervision of Dr. Trelease. There are nu-
merous handsome illustrations and a large scale map of the Garden. In
addition to the presentation of the facts of organization and plans of

work the book contains Mr. Thomas Dimmock's biographical sketch
of Mr. Henry Shaw; Mr. Shaw's will; Dr. Trelease's inaugural address;
the first annual "flower sermon "by the Rt. Rev. Daniel S. Turtle,
Bishop of Missouri; and the speeches at the first annual banquet.

Minor Notices.

THAT important work, Die Natu, lichen Pflanzenfamilien, has now
reached heferung 54, which contains a continuation of Composite by
Hoffman. The genera are brought up to Achillea, which is no. 54 S-

1 he North American genera are very much as Dr. Gray left them, and
American work in general has been adopted. This may be explained
in some cases by lack of material for verification.

Part .1 of the Proceedings of Philadelphia Academv of Science for
1890 has been distributed and contains the following botanical titles:
Descriptions of three new species of Myxomycetes, with notes on other
forms in Century XXV of the N. A. F., by Geo. A. Rex; New N.
Am. fungi, by/ B. Ellis and B. M. Everhart; and Contributions to
the hfe-histones of plants, No. 5, by Thos. Meehan. The contents
of Mr. Meehan s contribution have been noted in this journal (xv.

Messrs. Lazknby and Werner, of the Ohio State University, have
published a supplementary list to the Beardslee catalogue of Ohio
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plants. This supplement is put out to give information as to the plants

that have been discovered in Ohio since 1874, and also to call forth

additional information preparatory to the publication of a complete

revised catalogue. The supplement adds 177 species of Phanerogams.

Those who are interested in the relation of flowers and insects will

welcome the list of books, memoirs, etc., on the fertilization of flowers

for the period 1883-9, a continuation of the list published in 1883 by

D'Arcy Thompson. 1 Such bibliographies are of great value and Mr. J.

MacLeod has placed the workers in this field under obligations.

OPEN LETTERS.
Mounting plants.

The recent excellent note of Theo. Holm on this subject prompts

me to say a few words, more especially in regard to mounting grasses.

In the collection at our college the plants are held to the sheets by
means of stout strips of gummed paper, often a quarter of an inch wide,

or even more for' securing heavy specimens. It has recently been my
privilege to turn over nearly all the grasses in the herbarium of Har-

vard University, where they are secured to the sheets by means of

glue. If well done, and the plants are not too thick and heavy, and not

sent to and fro by mail or express, the glue holds the smaller, thinner

specimens very well, but those with heavy culms or rootstocks spring

loose in many cases, and then are usually to be "patched up" by pasting

on gummed strips. The glue process would tend to prevent theft

of small fragments or spikelets of valuable specimens, but it also makes
it difficult to turn over or partially over a spikelet or leaf blade or

sheath to observe a ligule or other part not mounted right-side out.

Quite frequently specimens mounted in this way are considerably dis-

figured by surplus glue, and patches of the coarse paper upon which

the specimen was placed while the glue was applied are left sticking

here and there, like morbid tufts of a peculiar pubescence. For

working specimens of grasses and sedges and similar plants, my ex-

perience leads me to favor decidedly the method of pasting by means
of strips of paper. Happily, there is a rapidly growing tendency among
botanists of our country to collect, preserve, and mount specimens

which are more complete than those usually put up by the older bot-

anists of a generation or two ago. Such collectors as Pringle, whose

specimens have found their way into the herbaria of many botanists,

have served to stimulate better work. There is another thing which

does not yet receive the attention it deserves, viz.: the collecting and

preservation of surplus flowers, fruits, seeds, spikelets, etc., loosely

placed on most sheets and held by, an envelope or folder. This

whole subject with an abundance of illustrations would be an admir-

able one for some thorough and neat enthusiast to present to the

botanical club of A. A. A. S. or even to the section of biology.—

W. J. Beal, Agricultural College, Mich.

Separately printed from the Botanisch Jaarboek, tweede Jaargang (1890) pp.

195-254.
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NOTES AND NEWS.
Prof. Dr. W. P. Wilson has recently been elected a member of the

German Botanical Society.

R. v. Wettstein shows by the intermediate stages that each of the
stammodes of Parnassia palustris represents a single stamen.

Thouvenin after an exhaustive study of the Saxifragacese savs that
there is not a single anatomical character which is constant.

Prof. Dr. H. Mueller-Thurgau of Geisenheim has been appointed
director of the German-Swiss experiment station and school for fruit,

wine, and garden culture at Wadensweil near Zurich.

An old letter of Persoon's is published in the Am. Naturalist
(Dec.) It was found in a copy of Persoon's "Synopsis Methodica
Mingorum, recently purchased for the University of Nebraska.
Prof. Frank finds Robinia Pseudacacia capable of utilizing free

nitrogen, like the other Leguminosse. In the roots of four plants 125
days old were 0.092 gm. of N, as against 0.0024 gm. in the seed sowed.

Prof. Dr. T

ship of the plant physiological station at Geisenheim on February 1.

1 he station is a department of the royal institute of fruit and wine
culture.

spruce.

A new genus of Uredineae, Barclayella, is described by Dr. Dietel
in a late number of Hedwigia (xxix, p. 266). It is related to Chry-
somyxa and Coleospormm. Only teleutospores are known. The single
species described occurs in the western Himalayas, parasitic upon

Hugo de Vries has succeeded in obtaining for several successive
years an increasing number of sterile plants of maize by sowing grain
rorn the most poorly productive plants. He concludes, therefore,
that sterility in the case under consideration is a hereditary quality
susceptible of fixation.

J H
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s some botan >' that has found its way

Petition « t£
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rden had been negJected ... his roles had re-

verted to type and bore suckers of bramble and large-eyed roses."
1 his reversion to type took place in a couple of month! or so.

Mr. C. G. Pr ingle's last season's collection is being determined at
Cambridge preparatory to the distribution of sets. The work was
pushed farther south than ever before, and, as a consequence, the col-
lection contains an unusual number of novelties. As soon as the sets
of 1890 are distributed Mr. Pringle intends to return to Mexico.
The editors and publishers of the Botanisches Centralblatt announce

^JS?3S?Sf fell'
SC
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eS °f suPP,ements to the journal in order

ill l»\ V ^ fnUer abstracts of «** ^orks. These supplements
Will each contain 80 pp. and seven will appear annually, increasing the
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The mosses collected by Dr. Julius Roll along the N. P. R. R. in

1888 were distributed to different bryologists for study, Brotherus,

Miiller, Venturi, Cardot, Renauld, and Barnes. From their reports

diagnoses of 24 new species and 20 new subspecies and varieties are

published in the Bot. Centralblatt, xhv, 385-391 and 417-424. The full

reports are to be published later.

The Gardeners' Chronicle has just celebrated its jubilee, its first num-
ber having appeared January 12, 1841. The founders were Dr. Lindley

and Sir Joseph Paxton. It is to be congratulated upon its long and
eminent list of contributors and upon its constantly increasing use-

fulness. It is one of those gardening journals that have become a

necessity not only to the practical gardener but to the professional

botanist as well.

A strange fungus from Madagascar is described and figured in the

Journal of Botany (Jan.) by George Massee. It consists of a stem-axis

bearing distinct pilei which are acropetal in development. "The stem

is erect, tapering upwards, and bearing several superposed circular

pilei separated by elongated internodes, and becoming smaller up-

wards." It becomes 6 to 9 cm. high, has been taken as the type of a

new genus, and bears the name Mycodendron paradoxa.

In a descriptive list of Ranunculaceae from western North
America, J. Freyn in the Deutsche bot. Monatsschrift for last December
(via, p. 176) describes a blue form of wind flower from Washington as

Anemone cxanau which seems to be closely like, if not identical with,

A. Oregana of Gray. He also distinguishes variety striguiosus of

Ranunculus reptans from Oregon, and" raises the British American
form, R. aciuatilis, var. heterophyllus Torr. & Gr., to the dignity of a

species under the name R. Grayanus.

Marcel Brandza has made a somewhat extended study of the

anatomical characters of hybrids. Some of the peculiarities he figures

(in the Revue gen. de Bot., vol. ii,) are very striking. His general

conclusions are as follows : 1. Certain hybrids present in their struc-

ture a combination of the special characters found separately in the

parents. 2. In other cases the structure of the different parts of the

hybrid is, for all tissues, simply intermediate between the two parents.

3. Other hybrids have in certain organs an intermediate structure and
in other organs a structure combining the anatomical peculiarities of

the parents.

M. Gaston Bonnier began some time ago a series of experimental

cultures of various plants at different altitudes m the Alps and Pyrenees

(from 740 to 2400 m.) to determine the effect of Alpine conditions.

He presents (Rev. gen. de Bot., ii, 513) the results of this work so far

as they relate to the fades of the plants. As compared with plants

grown in lowlands, the stature is very small ; the internodes are very

short ; the subterranean parts are relatively much more developed
;

the leaves are very small and both relatively and absolutely thicker

and of a darker green color ; and the flowers are of more vivid hues.

In a future paper he promises to show that both structure and function

are correspondingly modified. The illustrations show the changes in

size very strikingly.
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. Douliot concludes after studying a number of plants belonging to

diverse families " that in the very large majority of Dicotyledons the

term
. others by two initial cells only, in which case one initial is common to

the bark and central cylinder. In the Monocotyledons the case of two

initial cells is more frequent. In the Gymnosperms the stem has a

single initial cell at its apex. The fact of having a single apical cell,

together with the presence of the archegonium, allies the Gymno-
sperms more closely with the Cryptogams, but the presence of an

independent epidermis, a common and exclusive character of both

I)i- and Monocotyledons, serves to connect these two groups with the

Gvmnosperms."— Cf. Ann. Sci. Nat. Bot., li, 283-350.

Greenkria fuliginea, which causes the bitter rot of grapes, is not

to be confounded with Coniothyrium Diplodiella or Tubercularia
acinorum, according to the studies of F. Cavara (Atti Inst. bot. Univ.

di Pavia, ser. II, i, p. 359 ; abs. in Centralblatt f. Bak. u. Parasit, viii,

p. 810). Instead of belonging to the Sphasropsideae, it goes to the

Melanconieae and to Saccardo's section Phaeosporese. The genus

characters of Melanconium agree completely with those of Greeneria.
C. therefore proposes to place the fungus under that genus with the

following diagnosis : Melanconium fuligineum (Scribner & Vialai

Cavara. Acervulis sparsis griseo-cinereis, epidermide tectis, dein in

fissuris ellipticis erumpentibus ; comdiis continuis, ovoideis vel ellip-

soideis utrinque acutiusculis, dilute fuligineis, in muco atro immersis,
stromate parenchymatico conoideo, albido, suffultis, 7. 5-9x 4^4-5 M-

- -

Oscar Ebkrdt sets forth (Prings. Jahrb. fur wiss. Bot., x:~-, ,„,

his observations on the formation of starch grains, which differ from
the well known ones of Schimper on the function and destiny of the

leucoplasts. It would seem from his investigations that there is dif-

ferentiated from the plasma certain bodies of small size and of proteid-
hke material which he designates as « Stiirke-Grundsubstanz"—pro-
amyloid— because they act as the basis for the formation of the grain.

These are bordered or surrounded by a covering of plasma. The first

starch recognizable by the iodine test appears in the proamvloid which
diminishes as the grain and the plasma coat increases. The grain
presently enlarges sufficiently to break through the plasma coat which
then remains as a cap. The grain continues to grow as long as this cap
is present. After it is lost no more growth is possible. Grains so

form, I will be excentric Concentric grains are formed inside a

plasma coat which they do not rupture. Stratification does not appear
until the grain break:, or is freed from the plasma. It is, according to

Eberdt, only the plasma coat or cap which can properly be called the
starch former. The proamvloid is passive. Eberdt controverts the view
that the leucoplasts may be converted into chloroplasts under the
influence of light.
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Black rust of cotton: a preliminary note. 1

GEO. F. ATKINSON.

Early in the past season I began a study of the fungous dis-

eases of the cotton plant with the special object to determine
the disease called "black rust." The first of August, 1890,

one hundred circular letters were sent to different farmers of

Alabama requesting specimens of * l black rust," "red rust,"
1

* Frenching, " "root rot," etc. As it seemed probable that

there was some confusion in the application of these names
to certain appearances of the cotton a special request was
made of the senders to carefully label the plants with the

name applied by them to the disease.

, From twenty-five to thirty replies were received including

specimens marked "black rust," "red rust," and "root rot." 2

The disease has been very prevalent and destructive during
the season and excellent opportunities were afforded me for

studying it in the vicinity of Auburn, not only upon the sta-

tion farm but on neighboring plantations.

July 22d, on one of my visits to the cotton field, I found the

disease had made its appearance in full force in several spots,

where fully one-half of the leaves of the plants had fallen off,

the remainder being curled, dried, and blackened by a profuse

development of darkhyph«ne and spores of several fungi, so that

by suddenly jarring a leaf the spores would float off in clouds

like the smut spores of some of the Ustilagineae. Some of

the plants showed still the earlier stages of the disease, and
in other parts of the field were numerous opportunities to

study the earlier stages. For two months my time was occu-
pied in noting the external characters, collecting material, ex-
amining the different fungi found and noting the relation of

each species to the variety of external characters presented
in the progress of the disease.

1 Paper read before the American Association of Agricultural Colleges and
Experiment Stations, Champaign, III., Nov., 1890.

2The "root rot" disease was reported from only one place. The effects of the
disease upon the plant are strikingly similar to those produced by the Texas dis-

ease which is caused by Ozonium according to Pammel, but due to an entirely
different organism, a nematode worm, Heterodera radicicala.
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The fungi commonly present and which play an important
part in the disease are Cercospora Gossypina Cooke, a species
of Collctotrichium, x a Macrosporium, 2 an Altcrnaria, and fre-

quently a pycnidial stage of some sphreriaceous fungus, 8 and
a bacterial organism which produces a characteristic disease
of the leaves.

The bacterial disease is often very widely spread even when
no evidences of the other fungi are to be found, but is men-
tioned here because frequently it is an accompaniment of the

"black rust" and contributes materially to the aggravation of

the disease. It is first manifested by a watery appearance in

definite areolate spots which are bounded by the veinlets of

the leaf. The spots are sometimes very numerous and fre-

quently conjoined; often the disease follows one or more of

the main ribs of the leaf being bounded on each side by an
irregularly zigzag line. As the disease ages the spots become
blackish and finally brown, frequently then bordered by a black-
ish color where the disease has extended somewhat centrifu-
gally. The disease hastens the falling off of the leaves.

During the entire season, from July to the close of October,
of the thousands of leaves old and young that I have exam-
ined, Cercospora Gossypina has been an almost universal ac-

companiment, and has not been second in point of attack, ex-
cept perhaps in rare cases. In many cases parallel or imme-
diately succeeding attacks were made by the Colletotrichium.
The Macrosporium as a rule follows closely the attack of the
Cercospora. 4 indeed sometimes seeming to be the first to at-
tack. In such cases possibly it attacked the spots diseased
by Cercospora before the hyphae and conidia of the latter were
developed. 1 he Alternaria usually succeeds the Macrospo-
rium, though often seeming tp be parallel with it. By its

numerous clusters of hyphae and profusely developed concate-

l C. Gossypii' K. ,\ Sonthworth.

l/2
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l89i.J Black Rttst of Cotton. 63

nate spores in favorable weather the leaf is soon covered with

a mass of spores giving" a blackened appearance to the leaves.

My correspondents in Alabama use the term ' 'black rust"

when the disease progresses very rapidly and the develop-

ment of the hyph«ne of Cercospora and setae of Colletotrichium,

or the Macrosporium and Alternaria spores, is very profuse

causing the leaves to appear black. When the disease pro-

gresses more slowly, being checked by unfavorable weather,

oris in the first stages, the term "red rust" is used. In such

cases the Macrosporium or Alternaria has extended centrifu-

gally the spots attacked by the Cercospora, increasing their

size, causing them to become more nearly circular, and mark-
ing the spots with concentric lines. Also the edges of the

leaf are dead and dried, and curled either below or upward,

being favorite places for the attack of either the Cercospora
or Colletotrichium. The body of the leaf is still green, paled

by different shades of a dull yellow or dull purple.

In some cases in the early stages of the disease the Col-

letotrichium severely attacks the upper part of the stem of the

plant and petioles of the leaves giving the stems a dark color

from the internal changes, to the leaves a scalded appearance
and causing them to shrivel and dry up much as if frost-

bitten.

Sometimes the development of Cercospora may be so great

and the attack of the other fungi so tardy as to give the ap-

pearance of "black rust" produced by it alone. Specimens
of this kind were received from one of my correspondents at

Eutaw, Ala. The conditions for the development of Cercos-

pora were so favorable that from one-fourth to three-fourths

of the leaf surface was covered with a dense mass of the dark

brown hyphae, the remaining portion of the leaf being yellow-

ish with numerous small points of attack. The hyphre and
conidia in such cases are very long, often five to eight times

as long as described by Cooke. Specimens collected at a

later date at this place gave an abundance of the Macrospo-
rium and Alternaria.

Where other fungi, as Colletotrichium, Macrosporium and

Alternaria are abundant, it is often very difficult to find the

Cercospora on the leaf. By placing the leaves, freshly gath-

ered, in moist chambers for ten or twelve hours I. have never

failed to get an abundance of Cercospora, even on the smallest,

uppermost leaves of the plant. Sometimes the Macrosporium
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is the predominating fungus in the last stages of the disease

giving a black appearance to the entire leaf.

Much speculation in agricultural papers has been indulged

in regarding the cause of ' 'black rust" of cotton. It is not

proposed in this preliminary note to critically examine the

various theories propounded. Some of my correspondents

who formerly attributed the disease to the peculiar condition

of the soil, lack of fertilizers, etc., say that sometimes in the

best soil and with careful fertilizing the disease appears in a

very destructive form. That has been abundantly proven

during the past year under my own observation. Cercospora,

Colietotrichium and Phyliosticta are all active parasites, and

I am convinced from a year's study that Cercospora Gossypina

is a more active and destructive parasite than has been form-

erly regarded. A diseased condition once started by such a

fungus opens the way for the rapid growth and great injury

produced by such forms as Macrosporium and Alternaria. It

is possible the Macrosporium may infect the leaves unaided

by other fungi. Inoculations of plants free from other forms

must be made to determine this.

Cercospora Gossypina sometimes produces a serious spot

disease of the cotyledons. I first observed this on some

young plants started on the horticultural grounds, in Septem-
ber, for experimental purposes. I am told that sometimes in

cold seasons in May this spot disease is quite injurious along

with "sore shin."

While in North and South Carolina my attention was called

to a disease termed "red rust" which was chiefly characterized

by a reddening of the leaves not produced nor accompan-
ied by any fungous growth. In most cases this seems to

be due to some condition of the soil which induces a hastened

maturity of the plant and the development of erythrophyll in

the cell sap of the leaves. In some cases the development of

erythrophyll is induced by the irritation of mites as I have

proved by infection experiments. From several places in both

states cotton quite severely injured by mites has been sent me.

An account of this was published in Bulletin no. 4 of the South
Carolina Agricultural Experiment Station, January, 1889.
The reddening of the leaves by the development of ery-

throphyll in the cell sap of the leaves is very common in some
soils in Alabama and probably in all the cotton-producing
states. It is quite possible that all through this belt there
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are those who term this the "red rust," but so far as I have

been able to learn by talking with farmers in Alabama, and

from the specimens received, the term here is applied to the

early, or arrested stages of "black rust" as I have described

above.

Auburn, Ala.

Flowers and insects. VI.

CHARLES ROBERTSON.

Triosteum pcrfoliatum L.— In the bud the style is bent and

the stigma is pressed against the opposing lobes of the co-

rolla. As soon as the lobes separate the style straightens and

the stigma is thrust out. The stigma rises from 3 to 4 mm.
above the anthers and appears to be receptive while they are

still indehiscent, so I regard the flower as proterogynous. The

corolla continues to lengthen until the second stage. In this

stage the anthers are dehiscent, and the stigma is turned to

one side. The flowers are rather dark purple and collected

in inconspicuous clusters in the axils of the perfoliate leaves.

Nectar is secreted in a gibbosity in the base of the corolla.

The corolla is from 14 to 16 mm. long and is adapted to

long-tongued bees.

Visitors: (May 18 and 23) Apidae: (1) Bombus Riding-

sii Cr. 9, s.
; (2) B. vagans Sm. 9, s., visited all of the open

flowers and forced its proboscis into several buds, whose lobes

had hardly begun to loosen, but which contained an abund-

ance of nectar; (3) B. americanorum F. 9, s. ; (4) Antho-

phora abrupta Say 6, s,; Andrcnidae: (6) Augochlora pura

Say 9, s. and c. p., crawls into the tube; (7) Halictus Lerouxii

St. Farg. 9, c. p.

Cephalantkus occidintalis L.—The first peculiarity of the

flower that strikes one is the great difference in the height of

the anthers and stigma. Indeed, it looks like a long-styled

dimorphous flower. The anthers are at the mouth of the tubu-

lar corolla, while the stigma rises 7 mm. higher. It looks as if

the pollen could never touch the same part of the insect which

comes in contact with the stigma. The disparity is accounted

for by the fact that the style itself scrv< 3 to expose pollen to

the visitors. In the bud the anthers dehisce, depositing all of
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their pollen in a conical mass upon the summit of the style.

The style rises to its usual height and holds the pollen where

it will easily touch insects lighting upon the globular head of

flowers. After the pollen has been removed, the stigma be-

comes receptive, and the flower is now in the second or female

stage.

Meehan 1 has taken the loading of the pollen upon the tip of

the style as a plain' case of self-fertilization. But it is no more

a case of self-fertilization than the loading of pollen upon the

style brush of Campanula. As far as they go, Meehans ob-

servations do not support the view that self-fertilization occurs

even in absence of insects, for he says: 44 Numerous seeds

are in every head examined. Carefully dissecting one, I found

it had 27!) flowers, of these 225 perfected seeds, and only 54

failed." He had made the gratuitous assumption that fullness

of fruit is evidence of self fertilization. 2 As between cross

and self fertilization, the 225 fruitful cases prove nothing; the

failure of one in five flowers is presumptive evidence against

the power to self-fertilize.

The round heads of white flowers are very attractive to in-

sects. The corolla tubes are 9 mm. long and are very nar-

row, especially below. The flowers are thus adapted to long

and thin tongues. The nectar rises in the tube so that shorter

tongued insects can reach some of it, but the predominant
visitors are butterflies. On 11 days, between July 5th and
August 17th, I observed the following- visitors:

—

Hymenoptera— Apidae: (1) Apis mellifica L. Q, s., ab.

;

(2) Bombus virginicus Oliv. g, s. and c. p., freq. ; (3) B. sepa-

rates Cr. <$?£>, s.,ab.
; (1) H. Ridingsii Cr. 3, s.,one; (5) B.

americanorum F. <?£$, s. and c. p., ab.
; (6) B. pennsylvanicus

De Geer, $$, s., fn (. ; (7) H. scutellaris Cr. $, s., one; (8) E,m-
phor bombiformis Cr. ?, s., one; (9) Xenoglossa pruinosa Say
6, s. ; (10) Melissodes obliqua Say 9, s.

; (11) M. bimaculata
St. Karg. 5, s.

; (12) Ceratina dupla Say $, s. ; (13) Megachile
mendica Cr. ?, c. p.; (14) Nomada texana Cr. $, s. ; Andre-
nidae: (15) Halictus Lefouxii St. Farg. ?, s., one

; (16) H.
ligatus Say $, s. f one; (17) Agapostemon nigricornis F.'$, s-J

(18) A. radiatus Say 5, s. ; (19) A. texamis Cr. $, s.
; (20)

Prosopis affinis Sm. ?, f. p.; Pompiiidae: (21) Priocnemis ful-

'Contribution to the Life Histories of Plants. Proc. Acad. Nat Sci Phila ,

1S^ :;J:; 333; \ tigs See also Bull. Torr. i I Club, xv, 54.
- Hot. Gazette xiii, 1

">

;
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vicornis Cr., s., one; Scoliidae: (22) Myzine sexcincta F. s.,

one.

Lepidoptera

—

Rhopalocera: (23) Papilio philenor L. ; (24)

P. asterias F., ab. ; (25) P. troilus L. ; (26) Pieris protodice

Bd.-Lec; (27) P. rapae L. ; (28) Colias caesonia Stoll; (29)

C. philodice Godt. ;
(BO) Danais archippus F. ab. ; (31) Ar-

gynnis cybele F.
; (32) Phyciodes tharos Dru. ; (33) Pyrameis

atalanta L.,ab.; (34) P. huntera F. ; (35) P. cardui L.
; (36)

Limenitis disippus Godt. ; (37) Satyrus alope F.
; (38) Thecla

humuli Harr. ; (39) Chrysophanus thoe Bd.-Lec, ab. ;
,
(40)

Lycaena pseudargiolus Bd.-Lec; (41) L. comyntas Godt.;

(42) Pamphila zabulon Bd.-Lec; (43) P. Huron Edw.
; (44)

P. peckius Kby.; (45) P. cernes Bd.-Lec; (40) P. delaware

Edw.; (47) Nisoniades juvenalis F. ; (48) Eudamus tityrus F.,

ab. ; Arctiidae: (49) Utetheisa bellaL.; Pyralidae: (50) Scep-

sis fulvicollis Hiibn.— all s.

Diptera— Conopidae: (51) Physocephala tibialis Say, s.;

Syrphidae: (52) Sphaerophoria cylindrica Say, s. ; (53) Volu-

cella evecta Walk., s.
; (54) Eristalis tenax L.,s.,ab.; (55)

E. latifrons Lw. , s. and f. p. ; (56) Syritta pipiens L., s.
;
Mus-

cidac : (57) Musca domestica L., f. p.

Coleoptem— CaccmtJ/tdat: (58) Hippodamea 15-maculata

Muls., f, p.; Scarabaeidae ; (59) Trichius piger F., I p.

Hemiptera—Lygalidae; (60) Oncopeltes fasciatus Dall., s.

Lobelia 1 spicata Lam.— In my neighborhood this is the

earliest blooming Lobelia. The plants are scattered and are

neither so attractive to insects nor so easily observed as the

next species. The flowers are white and are arranged in

rather loose spikes. They are proterandrous, like the other

species which have been observed. The corolla tube is 4-6

mm. long, and the nectar is therefore only readily accessible

to tongues of medium length.

Visitors: (5 days, May 31 to June 12) Hymenoptera

Apidae: (1) Ceratina dupla Say?; (2) Megachile brevis Say $;

(3) Alcidamea producta Cr. $.

Lepidoptera— Rhopalocera : (4) Pieris protodice Bd.-Lec;

(5) P. rapae L. ; (6) Chrysophanus thoe Bd.-Lec; (7) Ancy-

loxvpha numitor F.
; (8) Pamphila peckius Kby. ; (9) P. cernes

Bd.-Lec.—all s.

Lobelia leptostachys A. DC— Resembles L. spicata, but

the spikes are more conspicuous, and the corolla tubes are a

'On the fertilization of Lobelia see Mueller: Fertilization of Flowers, S65, 838.
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little longer. On account of later blooming, the list shows
>s ot the genus Melissodes and an increase in Megachile.
Visitors: (7 days, July 8 to 31) Hyfnenoptera— Apidae:

(1) Apis mellifica L. $, s. ; (2) Bombus'separatus Cr. & s.
; (3)

B. americanorum F. $, s. ; (4) Melissodes obliqua Say $, s.

;

(5) M. bimaculata St. Farg. $, s; (6) Ceratina dupla Say ?, s.;

(V) Megachile rufimanus Rob
s. and c. p. ; (9)

M
M petulans Cr. 6, s. ; (10) M. exilis Cr. 6, s.

;

(11) Anthidium emarginatum Say <52, s, ; (12) Andronicus
cylindricus Cr. ?, s.

; (13) Coclioxys 8-dentata Say $, s. ; An-
drcnidae: (14) Agapostemon nigricornis F. ?, s.

; (15) Augo-
chlora pura Say <$$, s., the male sucking through the slit in

corolla; (16) Halictus fasciatus Nyl. $, s. ; (17) H. pilosus Sm.
?, c. p.

Lepidopterar—RAopaiocera ; (18) Lycaena comyntas Godt.

;

(19) Pamphila cernes Bd.-Lec.
; (20) Nisoniades juvenalis

F. all s.

Diptera

—

Bombylidac : (21) Systoechus vulgaris Lw., s.

LobcliajyphiHtica L.— The large blue flowers are specially
adapted to bumble-bees. Delpino saw it visited by Bombus
italicus and B. terrestris. In this country Trelease 1 saw it

visited by several species of Bombus. As intruders he ob-
served Osmia sp. and Ceratina dupla Say ? collecting pollen.

Visitors: (4 days, Aug. 12 to Sept. 3) Apidae: (1) Bombus
separatus Cr. ?, s.

; (2) B. virginicus Oliv. $. s. and c. p. ; (3)
B^ vagans Sm. a, s. and c. p. ; (4) B. americanorum F. ?$, s.,

ab.; Andrenidac: (5) Augochlora pura Say $; (6) Halictus
Cr ?—both collecting pollen which they work outconnexus

of the anther-tube with their jaws and front feet
Lepidoptera

Papilio philenor L.

ipalo,

both
(7) Danais archippus F («)

s.

Trelease (/. c. ) saw this flower visited
by humming-birds, Trochilus colubris L. I have never failed
to find them about the flowers, and there is no doubt that the
flowers are specially adapted to them. The pendant lip
shows that the flower is intended to be visited by a bird or
insect which is in the habit of sucking the sweets from flowers
without resting upon them. I have also seen the flowers vis-
ited by Papilio philenor L. and P. troilus L.
On two occasions I counted five individuals of Bombus

americanorum F. 2, about the flowers. Sometimes one of

JOn the fertilization of several species of Lobelia, Am. Nat. xiii 42"7~IV>
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them would try to reach the nectar in front, but failing, would
crawl down to the base of the flower and insert its tongue
through the slit, but most of them only tried to reach the

nectar through the slit. This is the only time I have seen a

bumble-bee obtaining nectar illegitimately.

Augochlora pura and Halictus connexus also visit this plant

for pollen, behaving as on the flowers of L, syphilitica.

Since the flowers of Lobelia are intended to be visited by
insects entering below the stamen tube it is an imperfection

that the tube has openings between the bases of the upper
filaments, for this allows improper visitors to steal the nectar

through the slits in the upper side of the corolla. Trelease
saw Augochlora pura treating flowers of L. erinus in this way
and I have observed the same thing in L. leptostachys and
L. cardinalis.

Lobelia cardinalis x syphilitica.—Very many plants of the

two preceding species grew together in a large patch. The
ruby-throated humming-bird passed by L. syphilitica and
only visited L. cardinalis. The bumble-bee^ visited L. syphi-

litica regularly, only stealing the nectar of L. cardinalis in the

cases indicated; and they might not have done so, if they had
not been drawn among them by L. syphilitica.

The insects which occurred on both species and which
effect hybridization are Bombus americanorum, Augochlora
pura, Halictus connexus and Papilio philenor.

Among the plants I found nine specimens of the hybrid.

The corolla is shorter and broader and the lobes shorter and
firmer than in L. cardinalis, and is described by Schneck 1 as

of a deep reddish or crimson-purple. There is abundant nec-
tar, but the others seem imperfect.

Twice I saw Bombus americanorum visit the flowers in the

regular way, showing that it could reach the nectar easily.

This led me to wonder if the humming-bird would visit the

hybrid. Seeing one alight upon a limb over my head, I drew
back and was rewarded by seeing him come down and visit

the hybrid along with L. cardinalis. It was interesting to ob-

serve that, while Bombus americanorum could not suck the

nectar of L. cardinalis properly and humming-birds did not

visit L. syphilitica at all, the nectar of the hybrid was easily

accessible to the one and its colors were attractive to the other.

l Bot. Gaz. iii, 35.
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Lampanida Americana L. l— In the GAZETTE, xiii, 225,

1

have observed that this flower is in the first stage of irregu-
larity, and that bees land upon the style and insert their
tongues between the bases of the upper stamens. But, al-

though the stigma is turned so as to strike the ventral sur-
face of the bee, the stamens still retain the useless habit of
covering the style on all sides with pollen. At first the style
is straight so that the bee touches only the upper side, but
afterwards it bends so that the bee may touch the sides and
even the underside near the tip. But still much pollen is

wasted by being fixed on the lower side. Megachile exilis,
which visits the flower for pollen, regularly turns and hangs
under the style so as to clean the pollen off the lower side.
this is another illustration of the fact that in dichogamous
flowers, which as a rule are only properly visited for nectar,
the pollen often acts disadvantageously by attracting insects
which remove it and neglect the flowers in the female stage.

I he larger bees, which are the only insects adapted to the
flower, visit it only for nectar and only touch the upper side
of the style. I repeat the list given in the GAZETTE, 1. c.
with some additions.

Visitors: (II days, July 10 to Aug. 28) Hymenoptera
\pidac: (1) Aprs mellifica L S; (2) Bombus virginicus Oliv.

£fr j" *e^aratus Cr-<?; (
4

) B. americanorum F. & ; (5)
" ssodes bimaculata St. Farg. «$?; (6) Megachile brevis Say

all .suckin</: (7} M pvilic fr ?o c „..,j „ _ . * .. j .-./„,.

M
<$£—all sucking; (7) M Andrenidae:
N Agapostemon radiatus Say <$9,s; (9) Augochlora pura
bay ?, c. p.; (10) Halictus Lerouxii St. Farg. 3, s. ; (11) H-
conaceus Sm. .59, s; (12) Prosopis affinis Sm. i f. p. ; sieadte:
(16) Ammoph, la sp. searching for nectar; Scoliidae: (14Myzme sexcincta F. s.

Lepiuoptera— Rhopalocera: (15) Pyrameis cardui L . s .

;

(loj Ihohsara hayhurstii Fdw.,s.
Apocymini - cannabinum L.—The flowers are white much

smaller than in A. androsamiifolium. and the nectar is lodged
in rather shallow receptacles, so that flies and other short-
lipped insects can reach it. A. androsaemifoiium, according
to I

;

ud wig, is visited by butterflies and cements its pollen
to their tongues. 1 have found the pollen-masses of th.
species on the maxillary and labial palpi of bees, and but

•See Barnes: Bot. Gaz. x. 349, pi x and vol xi, 99
•On literature of Renus set. Mueller: 1% i till ,n of Flowers, 390,631
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rarely on other parts of their tongue. The insects in the list

are marked m. 1. or t. according as the pollen masses were

found on the maxillary or labial palpi, or on the ligula proper.

Visitors: (June 21, 25) Hymenoptera— . \pida: (1) Apis

mellifka L. S, 1.
; (2) Coelioxys 8-dentata Say 5?; (3) Stelis

lateralis Cr. $; (4) Nomada articulata Sm. S, m. I.; (5) N.

incerta Cr. $, m. 1. ; Andrenidce: (6) Macropis steironema-

Rob. (MS) 6?; (7) Agapostemon radiatus Say $, m. ; (8)

Augochlora lucidula Sm. 5; (9) Halictus fasciatus Nyl. $; (10)

H. connexus Cr. 3$; (11) Colletes sp. 6, m. ; (12) Prosopis

affinis Sm. ?; Eumenida: (13) Odynerus foraminatus Sauss.

t. ; Bembecida: (14) Monedula ventralis Say; Larridee: (15)

Astata bicolor Say; Sphccidic: (16) Ammophila vulgaris Cr.

;

(17) Isodontia philadelphica St. Farg., t. ; (18) Priononyx

thoma: F. ; (19) P. atrata St. F*arg.

Diptera

—

Mycctopkilidce : (20) Sciara sp. ; Bombylidte: (21)

Anthrax alternata Say; Syrphidce: (22) Allograpta obliqua

Say; (23) Sphaerophoria cylindrica Say; (24) Tropidia

mamillata L\v. ; (25) T. quadrata Say; Empidie : (26) Empis
sp. ; Tachinidce: (27) Cistogaster divisa Lw.

; (28) Ocyptera

sp. ; (29) Jurinia apicifera Walk. ; (30) Micropalpus sp. ; (31)

Acroglossa hesperidarum Will.; Sarcopkagida : (32) Sar-

cophaga sp. ; Muscida: (33) Lucilia caesar L. ; (84) L

macellaria F. ; Anthomyida: (35) Anthomyia sp.
; (36)

Limnophora sp.

Lepidoptera— Rhopalocera: (37) Argynnis cybele F. ; (38)

Thecla calanus Htibn.

Coleoptera

—

Scarabacidac : (39) Trichius piger F.

Hemiptera

—

Capsidag: (40) Lygus pratensisL. ; Lygandae:

(41) Lygaeus turcicus F., s.

Carlinville. III.

Notes 011 technique. II.

JAMES ELLIS HUMPHREY.

In the study of zoospores, especially those of Fungi, it is not al-

ways easy to demonstrate clearly the number and attachment

of the cilia. The iodine preparations usually recommended
for that purpose have not proved satisfactory with me on ac-

count of their tendency to shrivel and distort the body of the
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zoospore. In some cases, too, they have not acted with suffi-

cient promptness to fix the spore at precisely the right in-

stant. In view of these facts attempts have been made to

find a more satisfactory method 'of treatment, and I have
adopted after numerous trials a combination somewhat differ-

ent from any which I have seen suggested, though it involves
nothing new in principle.

The zoospores, in water under a supported cover-glass, are
instantly killed by placing at the edge of the cover a couple
of drops of a one per cent, solution of osmic acid. This is

left for a few minutes to fix the spores thoroughly, which it

does without the least distortion, and is then drawn off by
means of filter-paper. It is not necessary to wholly remove
the acid or to pass water under the cover before applying the
staining fluid, which consists of a drop of a moderately strong
solution in 90 per cent, alcohol of Hanstein's rosanilin-violet,
composed of equal parts of fuchsin and methyl-violet. " This
stains the cilia and the bodies of the zoospores of both Algae
and Fungi very quickly and deeply, as well as sharply, show-
ing the number and insertion of the cilia as plainlv as a draw-
ing, and giving a clear image with the camera lucida.

It is very possible that other stains would serve equally
well, but I have not taken time nor has it seemed worth while
to seek further in view of the uniformly good results obtained

' as described. For killing and fixing, I think there is nothing
quite so good in all respects as osmic acid.
By means of the above treatment I have had no difficulty

in demonstrating the correctness of the statements of Cornu 1

and Hartog 2 that the zoospores of Achlya are ciliate, at least
in some cases, when they escape from the /.oosporangium, as
are those of Saprolegnia. This statement is directly opposed
to those of other writers and to those of the leading text-
books. -? winch state that the zoospores of Achlya escape from
the sporangium without cilia. My observations were mad.
on a form related closely to A. polyaudra (perhaps that spe-
cies) and seem to me entirely conclusive. The discussion of
the details of the structure of the zoospores and of the bear-
ings of the fact stated is reserved for a future occasion; but it

'Ana. Sci. Nat. ser. .">, torn, xv, p. 1.
;Quart Jotirn Mic. Sci. vol. xxvii, p. 4-27

p.Yo'.
!

;P{*&™£ *•&** -- *v/"' «*» »«•.«"» *.—••
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may be remarked here, as has been done by the previous

writers, that the establishment of the diplanetism of Achlya

brings it much closer to Saprolegnia. Indeed the structural

differences between them become reduced to a single one;

namely, that while in Achlya the sporangia formed from a

filament arise after the first one by lateral outgrowth below

the basal walls of the previous ones, in Saprolegnia they

usually arise inside of the preceding ones by the upward growth

of the successive basal walls. But I have seen, in an unde-

termined species of Saprolegnia, the formation of secondary

sporangia after the Achlya type on a few filaments. There

remain to be noticed two physiological differences so closely

connected as to constitute, perhaps, a single phenomenon.
The first swarming period in Achlya is reduced to its lowest

terms, and at its close the zoospores become aggregated into

a hollow sphere at the mouth of the sporangium, in response

to an apparent mutual attraction which Hartog 1 has termed

adelphotaxy. Is this mutual attraction the cause of the short-

ness of the first swarming period ?

Amherst, Mass.

A contribution to the life history of Hydrastis Canadensis.

HOMER BOWERS.

(WITH PLATE VIII.)

About ten years ago while engaged in the cultivation of

various indigenous plants and the study of their germination

and growth some deviations were observed in the behavior of

Hydrastis Canadensis so at variance with the accepted view

of the life history, that a minute study of all its peculiari-

ties was begun and from that time to the present it has been

followed with the view of bringing the facts to the attention

of botanists.

My attention was first drawn to the plant specially, on dis-

covering a stage in its growth concerning which no record ex-

ists. Afterwards when investigation disclosed that this un-

known stage embraces a feature anomalous in the growth of

plants, a great incentive for further research was added.

This at length brought to light two other important facts

Annals of Botany, vol. ii, no. vi f p. 216.
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that seem never to have been noticed, besides several minor
points that are unrecorded, together with some slight errorsh^ 1-"^' »»iiu 0^111^ 3JLJl fe
of observation or description. The proper statement of these
facts necessitates an account of the life historv.
Synopsis of THE life history.—Hydrastis Canadensis

is a perennial herb found growing in patches in rich open
hilly woods, and on the slopes along the wooded bluffs and
secondary banks of streams. The seed naturally sown after

J not germin-
ate until the following spring, about the last week in April,

The plantlet consists of a pair of orbicu-M
lar cotyledons on long spreading petioles, joined to a slender
radicle, and makes no further advance in growth the first year
of its life, other than the development of the cotyledons, to-
gether with the attached radicle, surmounted by a large bud.
The seed-leaves alone do dutV for foliage during the whole
growing period of this stage of its existence. ' f
The second year it sends up a single rounded, palmately-

lobed leaf on a footstalk articulated at the root. This stage
often persists through the third year; the plant then sends up
a larger radical leaf, with perhaps one or more smaller ones in
addition.

The third or fourth year the stem arises 15 to 3o or more
cm. high, haying two alternate leaves, with two-ranked ar-
rangement, the lower larger and petioled, the upper sessile at
the junction of the peduncle of the flower with the stem of the
plant.

it has thus thrc,- stages of growth, being acaulescent for two
or more years, and bearing fruit the third or fourth year. The
bud-scales found at the base of the stem are two-ranked, con-
dupiicate and equitant. Under certain conditions it prop-
agates itself by adventitious buds from fibrous roots. There
are also evident stipules.

Detailed description First ***** w„ *•
tv . , ,

- rirsi stage, duration one year.—
I he cotyledons oil first appearing are bright emerald" green
glossy, oval, about 5 mm. broad and 6 mm. long. Thepeti-
oles are long and somewhat thickened; the radicle long and
slender

-
rh cotyledons attain their full size in about three

1 Rarely, in a very vigorous seedling, a small r,rfi„i u, T~ 7~~~

stalk will be sent op late in June or earlv in I i ,

leaf
.

on a short f°0t "

where seedlings have been transn anted at ™J Vnd als° »> a few instances

location, a small radical leaf EfiSfS^S&ft* a m°r" ^M
r 8 Up.
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weeks, when they measure 8 to 12 mm. in diameter. In

general outline they are now orbicular, and slightly emargin-
ate, with three basal nerves, well defined on the under sur-

face, and of a dull green color. The petioles are now long,

slender, slightly pubescent, somewhat divergent, and joined

to the radicle H to 12 mm. below the surface.

In August or September, after the first stage of growth has
been completed, the plant consists of the following parts: A
few fibrous roots at irregular intervals along a thickened and
tapering radicle, from the summit of which a small yellow bud
arises about 4 mm. in height; and the two foliaceous cotyle-

dons, showing evidence of maturity and decline, with their

petioles inserted at its base.

Second stage, duration one or two years. 1— The rootstock is

small, erect, somewhat conical, and continuous with what con-
stituted the radicle of the first year, which gives off several

fibrous roots. There is no stem as yet, and the single leaf is

round-cordate, sometimes partially peltate, palmately five-

lobed,. doubly serrate, with a cup-like depression at base, sits

horizontally on a footstalk 5 to 15 cm. long that is articulated

on the rootstalk, and has evident stipules.

Third stage, duration indefinite.— The rhizome is knotty,

variously contorted, erect, with many long fibrous roots of a

bright orange color. The stem arises from a terminal bud 15

to 30 cm. or more high, 4 to 6 mm. in diameter, erect, round,
more or less pubescent, yellow below the surface, becoming
purplish from the point of exposure to light a short distance

upward. Three and sometimes four bud-scales embrace the

base of the stem, the inner much the largest. They are con-
duplicate, equitant, strongly keeled, hooded, mucronate, 10
to 15-nerved, the lateral margins membranaceous. They
arise from nodes 4 to 6 mm. apart, and are yellow, becoming
purplish if exposed at the surface, and are homologous with

stipules. The leaves are now two, rarely three, alternate, with

two-ranked arrangement, and plicate vernation. The lower
leaf is the larger, 15 to 30 cm. in lateral diameter when ma-
ture, with five acute ovate-lanceolate lobes well-defined by
deep incisions. The sinuses are always well rounded at the

bottom, never acute, though often narrow; the lobes mostly
overlap each other and two lateral ones bear one or more
minor lobes on their lower borders. The general outline is

between reniform and cordate; the basal sinus is very narrow.
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the margins often overlap to some extent and occasionally

unite for a short distance, thus making the leaf partially

peltate.

In all cases a cup-like depression exists at the insertion of

the leaf-blade. The petiole is 2.5 to 7.5cm. long, roundish,

thick, swelling at the base and amplexicaul, with small tuber-

cular stipules visible at an early age. The petiole and stem

both diverge at their point of junction, giving the appearance
of a bifurcate stem. The upper leaf is smaller, sessile at the

junction of the peduncle of the flower with the stem, and

partly clasping. The absence of the leaf-stalk in the smaller,

combined with the angle of insertion of both blades, causes

the leaves to occupy the same horizontal plane. The third

leaf, when present, -is much smaller, often distorted, always
sessile on the peduncle, and possibly should be regarded as a

bract. The flower is white, with a diameter of 12 to 18 mm.,
solitary, erect, terminal, on a peduncle 12 to 25 mm. long,

with 3 or 4 orbicular, concave, green or purplish, caducous se-

pals, and no petals.

The stamens are 50 to 75, spreading, curving outward and
upward, the pure white filaments gradually dilated from the

base outward and somewhat contracted near the summit.
The anthers are pale straw-color, adnate, with lateral longitu-
dinal dehiscence. The 10 to 20 or more pistils are in a head,
with white flat broadly two-lipped stigmas, the lips thin,

rounded, and wavy-margined. The style is straw-colored,
short and thick, being simply a contraction of the upper part

of the ovary. The olive-green oval ovary is somewhat gibbous,
sparingly pubescent, sulcate along the whole ventral aspect
and the upper third of the dorsal, 1-celled and 2-ovuled. The
red fruit resembles a raspberry and ripens in July or August.
It consists of an aggregation of fleshy carpels, forming a glob-
ular head, each carpel bearing at summit the persistent style
which is strongly inclines toward its dorsal aspect. The one or

two seeds are small, about 2 by 3 mm. ovoid, black, hard and
polished, anatropous, pendulous, with ventral rhaphe, fleshy
albumen, and minute embryo.
General observations.— The anomalous behavior of this

plant in its first stage of growth has escaped observation, partly.
I suppose, on account of its retiring habits. It always grows in

patches in secluded and shady spots, where the earth^is car-
peted with decaying leaves; often beside rotting logs, where
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the roots are mulched by the decaying wood. The seed-
leaves being small and often lying almost flat on the surface,
would be observed only by chance; even then there would be
nothing in their appearance to connect them with the plant
under consideration, unless removed from the earth, when
the root by its bright yellow color might indicate the rela-
tionship to Hydrastis.

In germination the cotyledons often arise from the earth
separated by an interval of 2mm. or more and sometimes one
cotyledon will show itself a day or so before the other one
appears. If from any cause the cotyledons are destroyed
early in summer the lemon-tinted bud does not grow until the
following spring. Usually four different kinds of buds are
found on an old plant, viz. large winter buds of two kinds,
terminal and axillary; small latent buds, with scales but slight-
ly developed; and adventitious buds that are formed on root
fibers under certain conditions.

The winter buds of Hydrastis are large and deserving of
special study, not only as illustrating the perfect protection
that is so often provided for the tender parts during hiberna-
tion, but also as furnishing an excellent example in the mor-
phology of leaves, the scales being homologous with stipules.
The terminal bud is the largest, and developes the fruiting
stem. The axillary bud produces a radical leaf; or, as often
occurs, remains dormant for a time. The arrangement of the
scales of a terminal bud at the close of the growing season,
when the plant has fully completed the preparation for its

period of rest, is such that but one, the outer, is truly equitant,
the others, each in turn, completely overlapping and enfolding
by their hooded and membranaceous expansions the inner till

the young shoot itself is enshrouded by the last one.
On removing the scales at this period the young shoot is

found to be large; the plicate foldings of the leaves are easily
discovered, but the flower-bud is larger than all the rest, the
stem being merely a conical eminence upon which the other
parts sit. Yet the stipulate amplexicaul base of the petiole is

visible, joined to the leaf, seemingly without the intervention
of a leafstalk. The sessile leaf is very small indeed, entirely
overshadowed by the comparatively enormous flower-bud
whose sepals can easily be counted, and the stamens plainly
observed.

Stipuliform appendages are not a feature of the order Ranun-
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cidacece, but Hydrastis has evident stipules, to be seen in the

small tubercles, or points, projecting backward and upward
from the amplexicaul petiole of the lower leaf of a fertile stem;
and more plainly still at the base of the footstalk of a radical

leaf, where they will be found, in early summer, incurved
or overlapping each other and always enshrouded by the ac-

companying bud-scale. Later, when growth has ceased
and the old bud-scales have decayed, there will be found,
emerging from the overlapping stipules of a radical leaf,

an abortive leaf on a short and rudimentary petiole, with
a fully developed stipulate base, which enwraps another
smaller one, and so on till the full complement neces-
sary to the formation of a hibernaculum is present. Then.
when the old radical leaf has served its time and is over-
taken by decay there will be seen, for a short time, tip-

ping the outer scales of the hibernaculum which sprung from
its axil, instead of a mucronation, the depauperate leaf raised
on a short and tapering footstalk but a few millimeters in height.
Sometimes the depauperate leaf appears surmounting the
inner scales of a terminal, or the outer scales of an axillary
bud, as a digitate or merely fimbriate attachment without the

intervention of a foot stalk. This soon perishes, and nothing
will be found, after the bud-scale has expanded in the spring,
but the blackened mucro, the remains of the footstalk of a

depauperate radical leaf, thus plainly demonstrating that the
winter bud-scales of Hydrastis are the homologues of stipules.
The development of a radical leaf without an offshoot, or

caudex, from a bud in the axil of the lower bud-scale of a fer-

tile stem of the same season's growth often occurs. The planes
of insertion of the scales of a new bud are always at right-
angles to the plane of the one from whose axil it sprung. Buds
are formed in increasing numbers as each year passes, until
as many as 20, or, even to <50 fertile stems may be found aris-
ing from one rhizome of from six to ten vears age, together
with a greatly varying number of sterile stemst or radical
leaves, ranging from none at alt in some cases, to perhaps
twenty in others. Among almost every cluster from an old
rootstock there will be found one or more stems bearing three
leaves. After the annual decay of the stem there is left a

cup- like depression at the summit of the caudex.
The persistence of these depressions, each for a few sea-

sons, has given the plant one of its common names "golden
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seal." The rootstock is not "horizontal, as represented in the

drawings of all who have described the plant previously, and if

ever found so it is an accident of growth, as I shall proceed to

show. Development of rhizome begins with the second year,

by the gradual thickening of the head of the primary fibrous

root, or radicle. It is difficult to determine at this stage just

where the rhizome ends and the root begins. The hibernacula

are produced, after the second year, from short offshoots which

spring from the axils of previous bud-scales, the offshoots

being of such length only as to permit the bud to assume the

erect position. The contortion or contraction produced in

the rhizome by the decay of some of the offshoots each year is

almost always in such manner as to cause the hibernacula toas-

sume a more erect position, one in fact almost continuous with

the older part of the rootstock. Thus a perpendicular axis is

generally maintained. From this habit of growth an old rhi-

zome is a knotty subdivided mass and presents no regularity

of outline. The young rhizome, and the offshoots of the

older ones, are marked by slight annular ridges, the sites of

former bud-scales. It seems to be a law of development with

this plant, that two or more years are required for the perfect-

ing of a terminal bud ™d its supporting caudex. An old

rootstock is abundantly supplied with fibrous roots. These,

from their manner of growth and other characteristics, are

found to be of two kinds, unequally apportioned. Those

most numerous incline downward in their growth and have a

length varying from 1 to 20 cm. the others are few in num-

ber, and larger, each measuring 20 to 50 cm. or more in

length, with a diameter of 1 to 1.5 mm. and growing in a hori-

zontal direction at a depth of 2.5 to 5 cm.

These large fibers under certain conditions sparingly produce

adventitious buds, from each of which one or more small radi-

cal leaves arise on footstalks. These leaves are identical with

the foliage of the second stage of growth from the seed.

Three of these buds have been observed on a single large fiber

at intervals of 7.5 cm. or more. They seemed to be formed

only on those fibers that have been severed from the rootstock

without greatly disturbing their distal extremities. Adven-

titious buds may occur upon the large fibers while yet attached

to the rhizome,' but if such is the case I have never yet ob-

served it, the budding fiber always being found detached from

the plant, with the proximal extremity blackened for a short
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distance by incipient decay. Young plants have not been ob-

served to produce budding roots. The leaves have five lobes.

Many books give seven, but all over five are as a rule minor
lobes whose ribs spring, posteriorly, from the two inferior

basal veins. The veins are very prominent on the lower sur-

face and there is a considerable linear depression on the upper

surface, in their track. This gives the leaf at the time of

flowering, when it is but slightly developed, a very rugose ap-

pearance, which persists for some time. The plant puts forth

very early, and before the forest is fully clothed in leaves it

has attained almost its full development in all points save

the expansion and ripening of the fruit, and the maturing of

its underground structures. This energy for the first few days
is mostly expended in the growth of the stem, which arches

over and bends itself as it is extended from the caudex, burst-

ing asunder the bud-scales, which have begun to enlarge
rapidly, the inner one especially developing beyond the others.

The stem, thus bent, emerges from the earth often 5 cm. or

more before the top is dragged forth. Sometimes it happens,
when the ground is hard and dry, that it fails to extricate it-

self, and therefore perishes. The leaves are but slightly de-

veloped when the flower appears, which occurs almost immedi-
ately after the stem assumes the erect position. The flower
lasts five or six days. In a dry season the plant dies down
soon after the ripening of the fruit, and by late September the
top has disappeared. Again when the season is more moist
it will persist even to the beginning of winter.
The fruit when ripe is readily detached from the stem, and

has a shallow depression at its base. It is insipid to the taste,

non-poisonous, and is eaten by birds, by which means the
seeds are disseminated. From various causes but few of the
seeds naturally sown ever germinate, and the extension by
adventitious buds forming on the root fibers is very slow, as
this mode of propagation does not seem to be as well estab-
lished with this plant as it is with some others.

It would seem from present indications, that the time when
Hydrastis will be no longer found in our forests is almost at

hand. Possibly its total extinction could never have oc-
curred from the settling and clearing up of the country only,
since the natural terraces of many inaccessible ravines, bluffs
and mountain sides, where the material best suited for its sus-
tenance had accumulated for centuries, would have been its
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impregnable strongholds. But the drafts made upon it in

pharmacy to supply the growing demand of the medical pro-

fession have set upon it that impecunious class, the "sang"
and "puccoon" diggers, who have almost exterminated it in

many of those regions where it grew in great abundance.
It may yet be found from the Mississippi river to the

Alleghenies, as far north as Canada and to Tennessee on the

south, with a limited area of distribution beyond the Missis-

sippi, in Missouri and Arkansas 1
. Over most of this terri-

tory it is now so thinned out that its collection is

not the commercial success it formerly was. The
above boundaries very nearly mark the extent of the distribu-

tion it had attained on the earth's surface in its most flourish-

ing time.

But, in this region of central Indiana, within the area of its

former natural abundance, I have demonstrated by experi-

ments of some years' duration, that it can be successfully

grown by giving it as 'far as possible the surroundings that it

had in the pioneer days of the country. It endures close as-

sociation with but few other herbs, yet the shade afforded by
many of the shrubs and forest trees, if not too dense, seems
to be a requirement essential to its perfect growth and devel-

opment. ' The grasses are its deadly enemies, and ground
that is trodden will not support it. Under such conditions it

quickly perishes. A single large plant, removed from the

woods to a suitable situation, I have observed in several in-

stances to spread so that an area of five or six feet in diam-
eter would be occupied in eight or ten years time, without any
artificial aid, save the keeping in subjection of all other en-

croaching plants.

Individual characteristics are noted, as marking with more
or less variation each group or patch of plants, indicating,

that though Hydrastis is a recluse among plants, and presents

some deviations that are remarkable, yet this one feature

which it possesses in common with most representatives of the

vegetable kingdom, may lead through judicious selection and

the careful study of its habits of growth, to the establishment,

in time, of new varieties. This possibility the following obser-

vations of three district patches, originating from plants ob-

tained from different points, and grown on my grounds, seem
to show:

1 Lloyd's Drugs and Medicines of North America, vol. 1, no. 3, pi. IX.
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Patch no. 1, short: stems 15 to £0 cm. 1

: peduncle short,

6 to 12 mm.: fruit almost sessile on some; carpels 12 to 18:

leaves rugose, much incised resulting in many minor lobes,

though but five basal veins: color of stems mostly green,

slightly purple at base.

Patch no. 2, medium: stems 25 to 30 cm., purplish from base

\ of height: peduncles 18 to 25 mm.: carpels few. leaves

coarsely serrate, minor lobes rare, scarcely pubescent, large,

many of them 30 cm. across.

Patch no. 3, tall: stems 30 to 37.5 cm. purplish from base §

of height: peduncles 35 mm.: carpels 25 to 30: leaves slightly

rugose, lateral diameter of lower leaves 25 to 30 cm., minute-

ly pubescent.

New Ross, Indiana.

Explanation of Plate VIII.—Fig. 1, seedling 2 or 3 days after germination.

Fig. 2, seedling at the end of the first season' s growth. Fig. 3, second year

from the seed. Fig. 4, a 9
top of flowering plant early in May, stipular eminen

ces plainly shown at base of lower leaf; b, flower with most of the stamens re-

moved. Fig. 5, part of stem with fruit, late in July. Fig. (>, stipules; tf, part

of fertile stem with amplexicaul petiole of lower leaf, showing tubercular stipu-

les; />, caudex with portion of radical leaf petiole, old bud-scales dissected back

and showing stipules at base enveloping the rudimentary hibernaculum, depau-

perate leaf protruding, as observed in June. Fig. 7, stipules as bud-scales; a,

bud-scales at base of fertile stem, early in May; b and/, buds formed in the axil

of a radical leaf, as they appear in October or November, with outer scales dis-

sected back; />, one of the bud-scales surmounted by a depauperate leaf; <\ same
with merely fimbriate attachment; Fig 8, horizontal root fiber, with adventi-

tious bud and radical leaf. Fig. 9, rhizome with most of the fibrous roots re-

moved, showing perpendicular character of axis. Fig. 10, series showing trans-

ition from floral bract to leaf, as sometimes observed in exceptional cases where

third leaves are produced; a, part of upper portion of stem showing attachment
of sessile leaf, floral bract, and fruit soon after anthesis; /> and €

%
same with

bracts more leaf-like.

Two nndescribed species of Ipodanthe*.

B. L. ROBINSON.

(WITH PLATE IX.)

It is now more than twenty-five years since the discovery,

in western Arizona, of Pilostyles Tkurberi Gray, a diminutive
parasite which, notwithstanding ^reat disparity in size, i

nearly related to the famous Rafflesia of India. Although
the i^enus Pilostyles, or more correctly, Apodanthes § Pilos-

tylcs, is well represented in South America, the rare A. Thur-
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beri has until lately been its only known North American
species. Among the many discoveries made by Mr. C. G.
Pringle, however, two new members from northern Mexico
have been added to the genus ; and specimens of these inter-

esting plants (nos. 1949, and 1950 of Pringle's Plantac Mcxi-
canae) have recently been distributed as Apodanthes Pringlei
Watson, and A. globosa Watson. Owing to the diminutive
size of the plants in question, their study entailed methods
not generally necessary in the systematic examination of pha-
nerogams, and the publication of descriptions of the new spe-
cies has been much delayed. At the suggestion of Dr. Watson,
however, the writer has lately made a microscopic examina-
tion of the material in the Gray Herbarium, and presents, as
a result, the following descriptions, which are as full as the
limited stages of development represented permit.

Apodanthes Pringlei Watson.— Flowers densely crowded
cylindric, becoming ovoid, one and one-half lines long,

aromatic ; bracts and divisions of the floral envelope twelve
to fifteen, erect, very unequal in length, imbricated in

three (or four) obscurely defined series, ovate to oblong, ob-
tuse, entire or minutely erose, dull brown, the innermost
yellowish at the ends: ovary inferior or nearly so, usually

quadrangular in cross-section, and with four distinct though
rather broad placentae; style well developed, full}' half as long
as the ovary; stigiru ovoid, umbonate on the slightly pro-
duced non-stigmatic apex; fruit broadly ovoid, two lines long,

one and one-half lines in diameter, covered with the closely

appressed bracts: staminate flowers unknown.—Occurs upon
small woody branches of Dalea frutescens Gray; collected by
C. G. Pringle in the Sierra Madre near Monterey, June 27,

1888.

The placentation of this species shows more or less varia-

bility, not only in different flowers, but even at different heights
in the same ovary. In most cases a cross-section directed
through the middle of the ovary shows (as in fig. 4) the pla-

centae in a regular relation to the surrounding bracts. In

other instances, however, no such correspondence is apparent,
and the placentae are not even symmetrical in relation to each
other.

Apodanthes globosa Watson.— Expanded flowers and fruit

unknown: buds scattered, globose, two-thirds to one line in

diameter; bracts and divisions of the floral envelope eleven to
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thirteen, subequal, in three distinct decussate series, broadly
ovate to orbicular, minutely erose, thickish, transversely rough-
ened on the outer surface, very dark and shining purple : in

the staminate flowers the anthers about thirty, globose, sessile,

borne in two crowded rows upon the shaft of the staminal
column, of which the upper expanded portion is convex, and
minutely papillose over its entire surface, the papillae upon
the edges being slightly more prominent ; a rudimentary
ovary (?) is represented by a narrow central cavity in the base
of the column: in the pistillate flowers ovary inferior, three
to four angled, but with no regular placenta, the ovules being
distributed in small isolated groups over the entire inner sur-

face; style scarcely any, the stigma large, hemispherical, um-
bonate.—Occurs on small branches of Bauhinia lunarioides
Gray; collected by C. G. Pringle in the Sierra Madre near
Monterey, June 30, 1888.

^

This species considerably resembles in size and form A-
Blanchetii Gard. of Brazil, also parasitic on a Bauhinia. In
the latter, however, the bracts are described as fimbriate-ciliate
on the margms, while in A. globosa they are at most minutely
erose. furthermore the ovules of A. Blanchetii, according to
Sir Joseph Hooker, > are crowded over the whole surface of the
ovary, while in A. globosa they occur in rather small isolated
groups. The single staminate flower of A. globosa, which
was found in the material investigated, occurred upon the
same branch with many pistillate flowers. Although a con-
siderable number of flowers of A. Pringlei were examined, all

proved to be fertile. The 'thallus " of A. Pringlei, investigated
by cutting sections of the infested branches of Dalea, appears
at the t.me of flowering to consist of dense, isolated, more or
less wedge-formed masses of tissue, extending not only
through the cortex but to a considerable depth along the
medullary rays into the woody tissue of the host

Cambridge, Mass., Nov., 1890.

EElE'Xi/ii^JL-4r*-* p™*¥ watson._ Fig . 2 «*
flow

tation;

All the dra^-

resents the habit of the parasite as it occurs upon the host pLV fig*!
ers; fig. 3 fruit; fig. 4 cross-sect.on of the flower, showing the usual placen
fig. 5, median longitudinal section of the flower; fig (5 ovul
ings except fig. 2 are considerably magnified.
A dantkes globosa Watson- Fig. 7, longitudinal section of a staminate

flower; fig. S, the same of a pistillate flower; figs. and 10, successive (Tather
thick

,
cross-sections, showing the varying placentation at different heights in the

ovary. Th is may also be clearly seen in the longitudinal section, fig 8.

'In De i mdolle's Prodromm, vol. xvii, p. Il.">
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BRIEFKR ARTICLES.
Erythraa Pringleana Wittr. nov. spec— Planta annua, subparva,

8-21 cm. alta, paullulum ramosa, glabra; foliis omnibus brevioribus
quam internodiis; foliis innmis non rosulatis, ovatis apice acutato,
brevissime pedunculatis, minimis, 2-3 mm. longis; foliis inferioribus
lanceolatis, 3-6 mm. longis; foliis mediis et superioribus lineari-sub-
ulatis, 6-15 mm. longis; floribus longe pedunculatis, pedunculis ple-
rumque longioribus quam floribus; sepalis eadem fere longitudine vel
paullo longioribus quam tubo corolla; hoc tertia fere parte breviore
quam laciniis limbi; his 7-10 mm. (plerumque 8 mm.) longis, ovatis
apice paullulum crenulato; corolla emarcida laciniis limbi contortis
persistente, fructus includente; antheris staminum brevioribus quam
filamentis; genuine eadem fere longitudine vel paullulo longiore
quam stylo stigmateque.

Mexico: in collibus prope Guadalajara i8,\88 legit cl. C. G. Pringle,
(no. 2595).

Haud impossibile mihi videtur hanc speciem cum Erythnea tetiui-

foli 1844, ad exemplana prope Guadalajara
lecta, manco in modo descripta, identicam esse. Nomen specificum
"tenuifolia" tamen secundum legem prioritatis non est retinendum-
quiacl. Grisebaeh Erythroeam alteram (e Hungaria et Gallia) jam anno
1839 SI'L> hoc nomine descripsit.— Veit Wittrock, Stockholmia mense
)

[I

distributed as " Mien Schultesia Mexicana
Watson, n. sp., soon to be published.—C. G. Pringle.]

spec The illustrations of
two new species of Montana fungi described last month, p. 47, were
received after the number was in press. At the authors' request they
are now published with the accompanying

Explanation of Plate X.— Sporidesmium sorisporioirfes Ellis &
Anders. 8, fungus about natural size on dead wood of Populus
tremuloides; 9, small mass of spores superimposed on the hyaline?

semiamorphous mycelium, from the swelling up and internal division

of the elongate ends of which the spore-masses are developed; 10, two
mature spore-masses, A having become quite free from the mycelium.
Aecidium Liatridis Ellis & Anders, n, portion of leaf of Liatris

punctata about natural size showing a patch of the fungus; 12, a small

patch considerably magnified; 13, a perfect tube (cup) more highly

magnified. At A is shown a cup that has gradually broken down to

almost the surface of leaf; 14, four spores; 15, several cells of host
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tissue showing the mycelial threads of the aecidium which permeate

the leaf tissue in all parts of the affected spots; 16, a few of the

pseudoperidial cells highly magnified to show their true shape.

EDITORIAL.

One of the hard questions that working botanists are called upon

to answer, especially those who are also concerned in training botan-

ists, is "what original work shall I do?" The background of the

(juestion usually contains no literature and no appliances other than a

few standard botanical works and a microscope. There seems to be

a widespread notion that when one comes into the possession of a

compound microscope he is equipped for " original work." The lack

of literature and collections precludes the recommendation of any

systematic work. The general lack of knowledge as to the ease with

which certain important physiological phenomena can be observed,

usually excludes any such answer to the question. Besides, the appli-

cant for " original work " expects that it will involve doing something

with his microscope. Nine times out of ten the advice will be given

to study the minute anatomy of some plant, as the easiest thing to do.

Naturally this is the expected advice, and sectioning and drawing

begin at once. But the proper study of the minute anatomy of any

plant is far from being "the easiest thing to do/' and to recommend

any such study to one who has not been thoroughly trained by a com-

petent instructor, is to make a great blunder.

In the first place, the ability to correctly interpret is not in the pos-

session of any tyro who can cut a section or focus a microscope. There

are more optical illusions due to the microscope than to anything else,

and it is chiefly these illusions that will be drawn and reported when

difficult, and hence interesting, structures are being investigated by an

untrained observer. The unrecognized hiatuses in what appears in

the field of the microscope may be small enough when measured by

the metric system, but they may be of infinite importance in the inter-

pretation of structures. Such work can only be done by the most

careful and reiterated labor of a trained observer. Of course all this

only applies to cases where publication is contemplated, for any

amount of valuable information may be obtained in a very pleasant

way by anv one who is doing such work merely for his own edification-

But when work rises to the dignity of being called kk original investi-

gation," it is proper that it be hedged about by a full knowledge of its

real difficulties.
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In the second place, the claim that no library is needed for such
work, and that all that one needs is a microscope, is a mischievously
false notion. It is far easier to-day to command a literature that will

enable one to do some systematic work upon the flora of North
America, than one which will enable an anatomist to properly discuss
an anatomical subject. The absence of references to literature (and
by this is not meant foot-note references) in such investigation leaves

the work " in the air." It is like shooting with a shotgun in the general

direction of the game in the hope of hitting something. If the inves-

tigator is not prepared to say what he has found that is new, no one else

is apt to take the trouble to do it for him. The sooner we can get rid of

the notion that a microscope is a magic instrument, which when
touched transforms one into an original investigator, the better. It is

just as magical as a hand-saw, of which tool one may possess a chest-

full, and yet not be a carpenter.

CURRENT LITERATURE.

The grasses of dry climates, 1

The author of this paper calls attention to some hitherto unknown
peculiarities in the grasses of dry climates, among them being the

singular development of the lowest internodes of the culms, shoots

and basal leaves. He considers these characters just as important as

the interior structure of the leaves for adaptation to a dry climate. He
distinguishes: 1. tuberous and bulbous grasses; and 2. tunic-grasses.

Tuberous grasses are such as Phleum prate?ise var. nodosum Gaud,
and Arrhenatkerum avenaceum var. nodosum {Avena nodosa L.), of

which one or more of the basal internodes of the culm and shoots

attain a tuberous development, while Poa bulbosa L. represents a

bulbous grass, since here the bases of some of the sheaths of the leaves

have increased in thickness and form a bulb very much like that of an

Allium. The tuberous grasses are relatively rare in comparison with

those whose culms are not thickened, a circumstance which has led

to their being ranked as mere varieties. Such forms are especially

prevalent in the Mediterranean countries. The same is also the case

with Poa bulbosa, which occurs more commonly in these countries

than further north. Besides the above mentioned, are the tuberous

1 E. Hackel.— Ueber einige Eigenthuemlichkeiten der Graeser trockener Kli-

mate.— Verhandlungen der k. k. zool.-botan. Gesellsch. Wien, Jahrgang J SIX),

pp. 12.1-138.
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Alopecurus bulbosus L. and the bulbous Festuca spadicea L., the only

ones of this group which occur in Middle-Europe.
The author, has, however, observed similar forms to be abundant

and more characteristic of other parts of the world. Those he enu-

merates from our own country are as follows: From California and

the Western States the tuberous Metica bulbosa Gey., California!

Scribn., spectabilis Scribn., fugax Bob, bromoides Gray and subulata

Scribn., Beckmannia eruciformis Host, and finally from Mexico the

tuberous Panicum bulbosutn Kth., scaberrimum Lag. and T&rreyi Tourn.

These tuberous and bulbous forms only occur in countries with

periodical dry seasons, and none have been observed in the moist

parts of the tropical region. It is very interesting to learn that the

author does not consider these tubers or bulbs as reservoirs of starch

or sugar, as are the similar organs of Liliacese, Iridaeese, etc. Though

they are structurally homologous with these, physiologically they are

water-reservoirs. The author has shown that Poa bulbosa on being

cultivated in moist soil almost lost its bulbous character.

The second group, Gramma funicata, includes forms in which the

base of the culms and shoots are covered with at least three faded

sheaths. These all inhabit dry localities. In those forms which prefer

damp or shaded places, there is usually but one faded sheath present*

and even that disappears very soon. The typical tunic-grasses are

especially characteristic of the Mediterranean region, and besides the

tuberous and bulbous forms, all the other perennial Mediterranean

species belong undoubtedly to this group. The author distinguishes

between straw- and fiber-tunics; in the former the sheaths remain com-

plete, although faded, in the latter* the sheaths break up into fibers.

Of these two groups the fiber-tunics are characteristic of the Medi-

terranean region, while the straw-tunics occur in all the other countries

with similar climate. Some forms from Australia, Capland, India,

Brazil and North America show the development of wool or felt on

the sheaths, as for instance Eragrostis eriopoda, Dant/wnia lanotd.

Bouteloua eriopoda and others, representing wool- and felt-tunics. The

function of these different tunic structures is undoubtedly to serve as

rvoirs of water, as has been proved experimentally in the case of

Koeleria setacea and a variety of Andropogon contortus. The author

of this interesting paper calls the attention of botanists for further

studies upon this subject.

—

Theo. Holm.

Minor Notices,

Mr. A. S. Hitchcock, of the Shaw School of Botany, has just

published a catalogue of the vascular plants in the vicinity of Ames,

Iowa. It is no. 7 of the contributions from the Shaw School. The
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list is based upon collections made during the years 1882 to 1889, and

shows very careful work. Specialists have been consulted in their

various groups, and the nomenclature follows the use of the oldest

specific name in every case, accompanied by many useful citations of

authorities.

The last number of Pittonia is before us (vol. ii, part 9) and we

note the following contents: In a discussion of the genus Actaea, Prof.

Greene doubts whether we have the true Old World A. spicata with

us at all, and is also confident that we have 3 or 4 species of our own.

He characterizes a new species from Arizona. Ranunculus ellipticus

is a new species to replace much that has been called R. glaberrimus.

A very useful feature of this number is the reprint of the old Fraser's

Catalogue, really written by Nuttall, often referred to, and very inac-

cessible. American botanists will thank Professor Greene for this

valuable addition to their reference libraries. A prominent contribu-

tion is that concerning some genera of Rafinesque. It would be a

wonderful relief if botanists could be certain once for all just what

genera Rafinesque is entitled to. Some 14 or so are recognized in

Gray's Manual, and Professor Greene thinks the number will eventually

be almost doubled. He presents the following results of his biblio-

graphical investigations: Shepherdia Nutt= Lepargyraa Raf
. ;
Madura

Nutt= Ioxylon Raf./ Downingia Torr.— Bohlia Raf.; Echinocystis
r
I.

& G. and Megarrihiza Wats.= Micrampelis Raf.; Stephanomeria Nutt=
,Ptihria Raf. Of course these conclusions are accompanied by a pre-

sentation and naming of all the species. The North American species

of the genus Lotus (= Hosackia) are presented, to the number of 54.

The part closes with a revision of the genus Diplacus Nutt., a genus

including a few species usually referred to Mimuius.

Mr. Theodor Holm, of the U. S. National Museum, has long been

studying the underground structures of plants, a very much neglected

study. In a paper (reprinted from the January number of the Bull

Torr. Bot. Club, pp. 1-11) he contributes some very interesting infor-

mation concerning Uvularia, Oakesia, Dicentra and Krigia. The

descriptions are elucidated by three excellent plates.

OPEN LETTERS.
Last words on " biology."

I had thought that botanists were a gentle folk, but in the late num-
bers of the Gazette I have been treated in the same manner as they

treat their plants— pulled to pieces. One accuses me of missing the

whole point in question, while the other charges me with all the sins

in the philological and metaphysical decalogues.
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1 have received no little information (or misinformation) from these
two articles, but the point I made has been ignored.
The question in my mind resolves itself merely into this. Can a

man teach biology without teaching the whole of the subject? Can he
teach mathematics, unless he teach both arithmetic and quaternions?
Can he teach modern languages unless he teach the whole 961 tongues?
I claim that he can, and, words aside, this was the whole contention of
my previous letter.

If a college or university is in position to give a well rounded bio-
logical education it is certainly its duty to do so, and I, as heartily as

any one else, can find fault for short-comings in this respect. But if

the institution be limited neither botanist nor zoologist should find
fault because the biological training has a distinct trend towards either
animals or plants, so long as it has a distinctly biological character,
and it will have such a character if it regards its materials as a part of
the living world. For the comfort of my critics I may add that the
reason why the majority of such biological chairs are filled with
animal biologists is because such have had on the whole the better
training.— * * *

Pocket edition of Gray's Manual.
An announcement just made by the American Book Company,
ubhshers of Gray's botanies, possesses unusual interest for botanists.

It is of a special edition of the Manual " in small and compact form
for satchel use." This is to be printed on thin French paper with
narrow margins, so as to make it small and thin. It will be bound in

full leather, limp, and cut flush, very much like a foreign guide book.
I he binding is to be on parchment strips such as are used in the best
hmghsh prayer books, and the book is intended to stand rough usage.
I o many it will be a matter of sincere congratulation, that we are
to have the indispensable "Manual " in field form. Its issue may be
looked to with interest, since it is to be sold at the moderate price of
two dollars.— Aug. D. Selby, Columbus, Ohio

NOTKS AND NEWS.
DR. C F. Mil1.1 spauch, in Zoe (Jan.), describes two new Euphorbias

from Lower California. r

THE Annals of Botany proposes hereafter to rive considerable
prominence to systematic botany.

It is REPORTED that Bachvstima Canbyi is in successful cultivation
in the public gardens of Miinden, Germany.
Mr. F. W. ANDERSON is drawing the 60 plates to illustrate Mrs. E-

G. Britton s Handbook of Mosses of N. E. America, which is in prep-
aration.

Mr. H*lfSLB\ place in the Kew Herbarium, left vacant bv his
promotion, has been tilled by the appointment of Dr. Otto Stapf, of
Vienna.
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A convenient key to the genera and species of British mosses is

published (with a plate) by Rev. H. G. Jameson in the lastJournal of
Botany (Feb.).

Mr. F. H. Knowlton, of the U. S. Geol. Survey, has published an
account of fossil woods and lignites from Arkansas. Two new conifers

(Cupressinoxylon) and two new dicotyls (Laurinoxylon) are described
and figured.

In the Philadelphia Public Ledger of Jan. 20, Mr. Thomas Meehan
publishes an interesting account of an almost forgotten botanist,

Mathias Kin, a man well know to Muhlenberg and Collins, and about
whom Dr. Asa Gray wrote that his history should be worked up by
Philadelphia botanists.

In an inaugural dissertation at Erlangen, Georg Schneider shows
that the "wax " of Myrica cerifera is more nearly allied to the fats than

to the wax-like bodies. It consists chiefly of palmatin (70 per cent.)

myristin (8 per cent.) and lauric acid (4.7 per cent., mostly free), to

form which 9.4 per cent, of glycerin is combined with the correspond-

ing fatty acids.

Some account of the occurrence and life history of the clover rust

{Uromyces Trifolii Wint.) has been published by Miss J. K. Howell,
(Bull. Cornell Exper. Station, No. 24). The uredo stage wa,s produced
upon both red and white clover plants by artificial sowing of the

aecidiospores. Attempts to germinate the teleutospores in the spring

unexpectedly proved quite fruitless.

Dr. Joseph Boehm has at least the merit of consistency in the fram-

ing of his theory of transpiring plants. It follows, he says to the

Royal Botanical Society of Vienna, 1 since capillarity is the cause of

the absorption and ascent of water in transpiring plants, that under
certain conditions the transpiration stream may be reversed, so that

water must escape from the plant into the ground!

In the last Bulletin of the Torrey Botanical Club (Feb.) Dr. Morong
gives an interesting account of the" flora of the desert of Atacama. \n

the same number Dr. Britton describes six new plants from Dr. Kusby's

S. American collection, belonging to the following genera: Begonia,

Hariota, Hydrocotyte, Arracacia, Sciadophyllum, and Oreopanax; and
Mrs. Britton describes and figures two new Idaho mosses, a Gnmmia
and a Bryum.

The product of marketable shoots of asparagus is found by W. J.

Green (Bull. Ohio Exper. Station, iii, p. 241) to be fifty per cent

greater from male plants than from female plants. Preliminary tests

were made in 1889, and more complete tests in 1890. During the

latter year 50 plants of each kind were used. The difference in vigor

is ascribed to the exhaustive effect of seed bearing in the female plants,

which is absent in the male plants.

Proe. Dr. F. B. Power and Mr. J. Cambier have recently examined

chemically two of the best known " loco-weeds," Astragalus molhssi-

mus and Crotalaria sagittalis. They close their paper in Pharm. Rund-

1 Bot. Centralb xliv, \\j~i.
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schau (Jan.) by saying: "These results have afforded us the conviction

that both the Astragalus and the Crotalaria contain very small amounts

of toxic alkaloids, to which we believe the symptoms of poisoning

produced by these plants may reasonably be attributed.

It is well established that the ovules of the higher plants are ho-

mologous with the sporangia of vascular cryptogams. The sporangia

in the latter are produced on leaf-structures—the sporophylls. In

the Angiosperms the question of their origin is unsettled. Gcebel in-

vestigated a considerable number of doubtful cases. His results are

confirmed and extended by Schaefer 1 who finds that m all cases the

placenta develops as a part of the carpel and not in the axil of the

carpel.

Mr. Charles Robertson has continued his interesting series of

observations on flowers and insects by publishing the Umbellifcra in

Trans. St. Louis Acad. ScL (vol. v, no. 3). The group is so uniform in

flower-structure, and the species bloom so continuously through the

growing season, that they are specially favorable for investigation con-

cerning the effect of time of blooming on the character of the visitors.

In his general review of the order Mr. Robertson draws some very in-

teresting conclusions, which are too numerous and specific to be

enumerated here.

The report of the botanist of the Department of Agriculture for

1890 will show that the following collectors have been at work during

the year in unexplored or interesting regions: Dr. Edward Palmer in

Lower California, Western Mexico, and Arizona; Mr. G. C. Nealley m
Western Texas; Mr. J. H. Simpson in the region about Manatee,

Florida; and Mr. C. R. Orcutt in the Colorado Desert of Southern

California. All these collections either have been or will be reported

upon in the new series of "Contributions" now being issued by the

National Herbarium.

In the Amcr. Chnn.Jour. (xiii, 1) Dr. H. W. Wiley gives an account

of "pine-tree honey-dew" and "pine-tree honey." His conclusion is

that the " honey-like exudation of the pine tree differs in a marked
degree from the honeys of ordinary plants in being right-handed,

from a polariscopic point of view, and containing bodies not su-

crose nor invert sugar, with a specific rotatory power of about 105.

Honey made from this pine-exudation is naturally right-handed, a

character as yet observed to be possessed by no genuine honey col-

lected in this country.

HERETOFORE no cells have been recognized in the vascular bundle-

of the Gymnosperms, which were either the anatomical or physiologi-

cal representatives of the "companion-cells " of the sieve-tubes. Stras-

burger, however, now considers the parenchyma cells, rich in proto-

plasm, which surround the sieve-tubes or are distributed between them

as the physiological equivalents of the cqjnpanion cells. These cells

stand in intimate physiological and anatomical relations with the

sieve tissue, by means of pits.—Cf. Sitz. d. konigl. Preuss. Akad. d-

Wiss. zu Berlin. 1890. xiii.—Abstr. in Bot. Cent. xliv. 192.

*Flora, 1890, heft l./^Bot. Cent, xliv, 368.
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F. Ludwig finds in the Synchytrium-galls on Anemone nemorosa a

red coloring matter, readily soluble in water, whose identity with

anthocyanin he has established. It is a derivative of tannin. He
raises the question as to its significance—whether it is a purely patho-

logical product, or whether it serves as a protection to the fungus

against snails. He points out the general red coloration and abund-

ance of tannin in insect galls and reminds his readers of Stahl's re-

searches which show the avoidance of tannin-bearing plants by snails.

Cf. Verh. bot. Ver. d. Prov. Brand, xxxi. p. vii, and Bot. Cent. xliv.

82.

Three new methods of preparing aleurone grains of Ricinus are as

follows : 1. The Overton method. 1 After hardening sections for sev-

eral hours in absolute alcohol, immerse them in an aqueous solution

of gallotannic acid. The crystalloids absorb the acid and become
brownish on treatment with 1 per cent, osmic acid. After washing in

distilled water place in glycerine. 2. Poulsen's methods. 2 (a) Harden
in absolute alcohol 24 hours

;
place for an hour in a 25 per cent

aqueous solution of tannic acid ; wash in distilled water; place in an

aqueous solution of bichromate of potassium and allow to remain until

brown. Wash and preserve in glycerine. (*) Treat as in (a) but use a

10-20 per cent, aqueous solution of sulphate of iron (which results in

a deep blue coloration), wash, dehydrate, clear with clove oil and

mount in balsam.

Pfeffer criticizes the conclusions of Hugo de Vries and his pupils

as to the origin of vacuoles and the plasma membranes of the cell. (For

these views see notes in this journal, xiv. 24, 137.) Pfeffer however

affirms 1 that he has been able to produce vacuoles artificially in the

Plasmodium of Chondrioderma difforme by causing it to enclose solid

particles of various soluble substances. The artificial vacuoles were in

no wise distinguishable from the true. He also observed the division

and fusion of these vacuoles, as well as their fusion with a pulsating

vacuole. In some cases they even showed a slight pulsation them-

selves. His criticisms on the'existence, origin and significance of the

membrane surrounding the plasma and the membrane enclosing

the vacuole are equally radical. A clear insight into these structures

seems not yet reached.

The Press, a daily paper of Christchurch, New Zealand, bearing

date of Jan. 16, has just been received, giving account of the opening

sessions of the other A. A. A. S., the Australasian Association for the

Advancement of Science. The sessions began January 15, at Christ-

church, in Canterbury College, with the distinguished botanist Baron

von Mueller in the chair as retiring president. The proceedings are

reported in full, and the whole affair seems full of an energy and spirit

which augur well for the future of the younger A. A. A. S. It wu be

remembered that at the Indianapolis meeting of the American Asso-

ciation the retiring President, Dr. Geo. L. Goodale, was appointed as

1 Cf. Bot. Cent, xliv, 1 (1800). * Hev. gen. de Botamque, 11, 547.

3Abhand. d. Math.-Phys. Class, d. Sachs. Gesells. d. Wiss. xvi, p. 18.)— 445.

Abstr. in Bot. Cent. xliv. 180.
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representative to the Australasian Association. The New Zealand

paper gives an account of his cordial reception by the association, and

his address in reply. An interview with Prof. Goodale is also printed,

in which he gives the Australasians much information concerning
science fin America, the American Association, and Harvard Universi-

ty. Prof. Goodale is travelling chiefly in the interests of the new
Botanical Museum at Cambridge, and will return home by way of

Java, China, and Japan.

The physiological significance of calcic oxalate according to Dr.

G. F. Kohl 1 lies in the fact that the oxalic acid and its congeners are

by-products in the synthesis of proteids from amides and carbohy-
drates. If this is true oxalic acid and its salts ought to occur in all

plants. While however calcic oxalate in the higher plants is very

wide-spread, in the thallophytes it is strikingly rare. Kohl shows that

nevertheless oxalic acid is abundantly produced by both fungi and
algae, and that it will readily combine with calcium when under proper

conidtions. The production of oxalic acid by the recently described

Saccharomyces Hansenii has been designated as oxalic acid fermenta-
tion which is reckoned as one of the oxidative fermentations, in con-

trast to the splitting fermentations. Fermentation is in all cases, he

says, nothing but a nutritive process of the ferment-inducing organism,
with its consequences. Colorless organisms must decompose

—

fer-
ment— carbohydrates, alcohols, etc., obtained from without; color-bear-

ing and therefore mostly CO .-assimilating organisms on the contrary

decompose

—

ferment— self-formed carbohydrates, etc. Logically we

must say: allplants arefermenting agents; for if we call the formation
of oxalic acid by a fungus " oxalic-acid fermentation " we must extend
this designation to all plants in which the formation of oxalic acid

occurs. We can arrange plants in two series according to the main
product of the fermentation, the first including those which induce
oxidative fermentations, the second including the agents of splitting

fermentations.

Plants. ' Oxidative fermentation. Splittingfermentation.

Schizoraycetes \ acetic acid j Alcohol, lactic acid,

f \ butyric acid.

M *.*. c ^ oxalic acid i . , „ -Numerous other fungi
J carhonic add j

Alcohol.

AWa; \
oxalic acid

8
) carbonic acid

Bryophyies, Pterido- fo^nic acid

phytes, I'hanero-
°xahc acid

gams.
rar anc a

S
ld

9
I malic acid

The lower plants thus induce chiefly splitting fermentations, the

higher exclusively oxidative.

>Bot. Centralb.. xliv. 887.
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New or noteworthy Composite from Guatemala.

JOHN M. COULTER.

Mr. John Donnell Smith has placed in my hands for deter-

mination his recent and large collections of Compositae from

Guatemala. From the long and interesting list of species that

these collections contain, the following have been selected for

publication as being new or especially noteworthy. In the

final and critical study of species the herbarium and library of

Harvard University were used, and thanks are due to Dr.

Sereno Watson for his courtesy in supplying every facility for

such study. Mr. Henry K. Seaton, my assistant, made all the

dissections and rendered valuable service in generic deter-

minations.

VERNONIA TRIFLOSCULOSA HBK.—Published descriptions

say that the leaves are "very entire/' but specimens from

San Luis,' Depart. Kscuintla {% D. S. 23T7), show that the

larger leaves are apt to have some callous serrulations.

VERNONIA LEIOCARLV DC.—Abundant and very fine ma-
terial from Pacaya, Depart. Amatitlan (J. D. S. 2405), show
that the heads are at first cylindrical, becoming 4iovate"
only with ripening and spreading, and that they are mostly

3-(sometimes 4)flowered, rather than l '5-flowered/

'

VERNONIA Sai.viv.k Hemsl., var. canest'eiis, n. var.

—

Leaves white beneath with a dense pannose tomentum.
Coban, Depart. Alta Verapaz, March, 1881 (TurckhHm 583).

STEVIA COMPACTA Benth.—Specimens fromVolcan de Agua
(7- A 5. 2327) show that the under surface of the leaves is apt

to be more or less woolly, and that the branches and inflores-

cence may have more or less floccose wool.

Eupatorhim Donnell-Sniithii n. sp.— Usually tall and
rather stout perennial herb, hirsutely pubescent especially

above and in the inflorescence (the spreading hairs of the stem

omewhat glandular and viscid), often glabrate below, leafy up
to and in the inflorescence : leaves opposite, broadly ovate,

crenate-serrate, acute or acuminate, more or less pubescent
or even hirsute especially beneath and on the prominent veins,

4 to 10 cm. long, 2.5 to 6,5 cm. broad, the lower long-petioled,
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the uppermost short-petioled: heads 4 to 7 mm. high, numerous
in a usually broad and ample leafy panicle, with white flowers:

involucral bracts narrowly oblong, acute or acuminate, in about
two nearly equal rows, thickened and conspicuously striate-

nerved below, thinner and sometimes almost scarious at tip

(especially the inner ones, which are also more decidedly
acuminate or even mucronate-tipped), the outer ones more or

less hirsute (often densely so), the inner ones glabrous or

chiefly pubescent at tip : heads 40 to 50-flowered, with a flat

or slightly convex receptacle and corolla-lobes bearded exter-
nally: achenes pubescent on the ribs, with scanty and barbel-
late pappus.— Aceituna, Depart. Guatemala, alt. 4600 ft.,

Feb. 1889 (J. D. S. 2374); Coban, Depart. Alta Verapaz, alt.

4300 ft., April, 1889 (J. D. S. 10i>3)
; Sarnac, Depart. Alta

Verapaz, alt. 4(500 ft., April, 1889 [J. D. S. 1602); Volcan de
Agua, Depart. Zacatepequez, alt. 9500 ft.. April, 189<'

{J. D. S. 2329); Guatemala, Depart. Guatemala, alt. 5000 ft.,

Feb., 1890 (J.D. S. 2365).—This species seems closely re-

lated to E. ciliatum Less. , to which it was referred by Hems-
ley {Bourgeau 1927) and John Donnell Smith (Turckheim
407, in 1887); but E. ciliatum has 18 to 22 flowers in a head
and a glabrous corolla, while E. Donnell-Smitkii has 40 to 50
flowers in a head and a bearded corolla.

Var. parvifolium n. var.—Much smoother, with smaller
leaves, and but 20 to 35 flowers in a head.—Duenas, Depart.
Zacatepequez, alt. 5000 ft., April, 1890 {% D. S. 2333).
EUPATORIUM AZUREUM DC. .'—Apparently a form of this

species was collected on Volcan de Agua, Depart. Zacatepe-
quez, alt. 9000 ft., April, 1890 (J.D. S. 2326), in which the
heads are but 12 to 16-flowered.

Eupatorium lyratum n. sp.—A stout apparently low
branching perennial herb, softly pubescent throughout (the
stem often even hirsute and more or less glandular) : leaves
alternate the lower ones obovate, lyrately-pinnatifid and
petioled 5 to 9 cm. long, 2.5 to 4 cm. wide, gradually be-
coming less lyrate. irregularly toothed, sessile and even
aunculate-clasping above, the uppermost ones (in the inflo-
rescence) merely ovate (acute) and slightly toothed or entire:
heads about 6 mm. high, rather few in a very loose irregular
leafy panicle with white flowers: involucral bracts linear-
lanceolate to linear, acuminate, very lax in 3 or more unequal
rows (some of them exceeding the head), the inner ones linear
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and somewhat scarious, all more or less pubescent (the inner

ones chiefly so at the tips), the outer ones often very much so

(even hirsute) and more or less glandular : heads many-
flowered, with a flat receptacle, and very long and slender

corolla-tubes with very minute lobes (if any) : achenes pubes-
cent, with scanty but long and conspicuous, very minutely
barbed soft white pappus.—Laguna Amatitlan, Depart. Ama-
titlan, alt. 3900 ft., March, 1890 {J. D. S. 2893). A species

remarkable in its leaf characters and very long and slender
corolla tube.

Eupatorium ftftfaelense n. sp.—A small shrub, glabrous
or minutely pubescent : leaves opposite, rather long petioled,

ovate to lance-ovate, acute or acuminate, from crenate-serrate
to minutely so or even entire, 3 to 7.5 cm. long, 2.5 to 8.5

cm. wide (but the numerous specimens show only the leaves

of the branchlets) : heads 9 to 18 mm. high, in loose or rather

compact cymose clusters, terminating opposite divergent
branchlets, the clusters becoming more compacted into a

thyrsoid inflorescence above : involucral bracts linear-oblong,

often purplish, acute or obtuse, in about 3 unequal lax rows.

about half as long as the head, striate-nerved below, more or

less pubescent and glandular (especially the outer ones), all

with ciliate margins : heads 35 to 45-flowered, with a flattish

or slightly convex receptacle and glabrous corolla : achenes
scabrous-puberulent on the ribs, with conspicuous and bar-

bellate white pappus.— San Rafael, Depart. X-icatepequez,

&D
(*

EUPATORIUM POPUUFOI.hm IIBK,— This species seems
to be very variable in the size of its leaves and flower clusters.

Specimens from Laguna Amatitlan (J. D. S. 2400) are reed-
like in habit, becoming 18 feet high, with leaves a foot or

more long, compact thyrsoid panicles over a foot long and
broad, and uniformly 11 -flowered heads. Specimens from
Cuyuta, Depart. Escuintla (?. D. S. 2399), are 12 feet high,

with leaves not half as large, flower clusters onh 5 or *> inches
long and 3 or 4 broad, and uniformly 9-flowered heads.

EUPATORIUM TUerckheimii Klatt.—Specimens from Pan-
samala (Turckheim 1342) show broader leaves than the type.

They are ovate and long-acuminate, often nearly 2 inche
broad.
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EUPATORIUM AGERATIFOLIUM DC, var. piirpuremil nov.

var.—Inflorescence with a dense purple glandular pubescence

and the involucral bracts purple.—Coban, Depart. Alta Ver-

apaz, alt. 4600 feet, May, 1887 (Turckheim 52).

Briekellia Pacayensis n. so. H
wegi {Eitpatorium rigidum Benth. PI. Hartw. 88) but the

whole upper part of the plant is blackened with stipitate

glands, the heads are 20 to 30-flowered, and the involucral

scales are often much narrowed (linear- lanceolate to linear),

longer, and more decidedly acuminate: the pappus is minutely

but densely serrulate and the achenes densely soft pubescent.
" acaya, Depart. Amatitlan, alt. 6000 feet, March, 1*90

D. S. 2380).

Aplopappus STOLONIFERUS DC, var. glabrato8 nov. var.

Leaves glabrate, not all "very hirsute" as in the type.-^-

curious and handsome Aplopappus found on the crater of

Volcan de Agua, Depart. Zacatepequez, alt. 12100 feet,

April, 1890 (J. D. S. 2328).

Aphniiostephus Pinulensis n. sp.—A stout very leafy and

branching perennial 3 to 4.5 dm. high, rather glaucous and

{J

A

softly pubescent, the young leaves and branches and inflores-

cence more or less floccose : leaves punctate, lance-ovate to

obovate in outline, the lower (blade) 9 cm. long, and on long

petioles, gradually becoming smaller upwards, bipinnatifid,

the oblong obtuse pinn;e more or less confluent and irregularly

pinnately cleft and toothed (the whole plant with its conspic-

uous heads having an Achillea look): heads on short peduncles
collected in a terminal corymbose cluster : bracts of the in-

volucre lanceolate and strongly carinate : rays 5 to 8 mm.
long, white, mostly reflexed with age : base of the corolla-

tube in age prominently thickened and indurated, more or le-

persistent on the strongly angulate-costate whitish achene

:

pappus a very short crown with toothed edere.-* Pinula,
Depart. Guatemala, alt. 4400 feet, Feb., 1890
A remarkable looking Aphanostephus on acco u ,. L u* u,
bipinnatifid leaves.

Clibadium DonneU-Kniitliii n. sp—Stem and inflorescence
hirsute : leaves broadly ovate, mostly long-acuminate, with
spinulose-crenulate serrulations, velvety pubescent beneath
(even hirsute on the veins), scabrous above, 12 to 25 cm. long.

6 to 16 cm. broad, on long petioles : heads 4 to 5 mm. high.

;->

(J.D
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in a rather small open cymose panicle : involucral bracts ovate,

acute or cuspidate, ciliate on the margins, sparingly so on the
back : corolla-lobes of sterile flofvers with scanty pubescence
if any: achenes obovate, conspicuously pilose at apex.-

Guatemala, Depart. Guatemala, alt. 5000 feet, Feb., 1890
(y. D. S. 2347). This species is near C\ Surinamense L., var.

asperum Baker,, but it differs in its comparatively smooth
corolla-lobes of the sterile flowers, and strikingly in its large

broad leaves, velvety pubescent beneath, and long petioles.

From C. arboreum Donnell Smith it differs in its involucral

bracts, leaves, and villous achenes.

MONTANOA OVALIFOLIA DC. is worthy of mention as being
a plant reported before only from Bogota. These specimens
are from Pacaya, Depart. Amatitlan, alt. 6000 feet, March,
1890 (y. D. S. 2352).

Tetragonotheca (Tiiatenialcnsis n. sp. —Apparently closely

allied to T. Texana Gray and Kngelm. ; but the leaves are del-

toid, with mucronate serrulations and usually one or two
prominent basal teeth, abruptly decurrent into a winged
petiole which does not enlarge or clasp at base; leaves of the

inflorescence ovate-lanceolate to lanceolate, acuminate, taper-

ing gradually to a petiole : corolla-tubes, both of the ray and
disk-flowers, very long and slender, more or less glandular

pubescent, as is the whole inflorescence : pappus none in our

specimens.-^ Senahii, Depart. Alta Verapaz, alt. 3500 feet,

April, 1889 rj. /;. \. 1592). A remarkable Tetragonotkeca on
account of its long and slender corolla tubes, the showy yellow
Iigules looking conspicuously slender-clawed.

Zexmenia Duhis n. sp.— Pubescent and branching: leaves

thickish, opposite, short-petiolcd, ovate or oblong, acute,

distantly mucronate-serrate, scabrous on both sides but very
much more so above, *> to 9 cm. long, 8.5 to 5 cm. broad :

heads on rather long peduncles (2.5 to 5 cm.), about 1<> mm.
high

: involucral bracts lanceolate to ovate, mostly acute,

scabrous with rough hairs : bracts of the receptacle winged on
the back, with a sharply acute or acuminate minutely toothed
apex

: achenes of the ray 3-angled and 3-awned; those of the

disk broadly winged, with usually two prominent unequal
awns and numerous small squamellae.-^ Rio Dulce, Depart.

Livingston, alt. feet, March, 1889 7. D. S. 1607), Resem-
bling Z. scandens HemsL somewhat, but differs from that

-pedes in its acute leaves, Iong-peduncled and smaller heads,
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acute involucral bracts, merely 3-angled ray achenes, and

broadly-winged disk achenes. Much more nearly related to

Z. trachylepis HemsL, but differs in its longer-pedunculate
heads, acute involucral bracts, very acute or acuminate
("rounded at apex' ' in Z. trachylepis) chaff and unequal awns.

TlTHOM \ TUB.KFokMis Lass.— Specimens collected at

Pacaya, Depart. Amatitlan {J. D. S. 2390), show a peculiar

habit. All the specimens in the Gray Herbarium are tall

branching plants, while many of these are low and widely

divaricate-branched at the very base.

MELANTHEKA HASTATA Rich.— It is evident that this

species must include M. oxylcpsis DC, as in specimens from
Pinuia and Rio Amatitlan (J. D. S. 2342 and 2341 ) there are

all gradations in the leaves from ovate-deltoid (M. oxylcpds)
to hastately 3-Iobed (M. hastata).
ENCELIA Mexicaxa Mart.—This variable species was col-

(7 <r

it with specimens in the Gray Herbarium it seems evident

enough that it should be considered to include E. subaristata
Gray, E. heterophylla HemsL, E.fcetida HemsL, and E. cordata

HemsL, as indicated by Dr. Gray in an herbarium note.
SPILANTHES REPENS Michx. has been heretofore reported

only from the southern United States. It now comes from
Coban, Depart. Alta Verapaz, alt. 4300 feet {J. D. S. 1014).

SPILANTHES BECCABUNGA DC.—Specimens from Duenas,
Depart. Zacatepequez, alt. 5000 feet {J. D. S. 2125) show
that the achenes are often pubescent.

BlDENS hktkrospkrma Gray.— Specimens from Guate-
mala, Depart. Guatemala, alt. 50(H) fee t {J. D. S. 2351), show
that the achenes are not always glabrous.

Bidens Aiitiinieiisis n. sp.— § Psilocari-.ka. Closely re-

sembling B. Icucantlia Willd. but the rays (mostly present)
narrowly oblong, acute, bright yellow (8 to 12 mm. long),
and the 2 I rarely 3) rigid awns perfectly smooth and widely
divaricate : exceedingly variable in pubescence, from glabrous
to pilose-pubescent.— Antigua, Depart. Zacatepequez, alt.

5000 feet, April. 1890 (J. I). S. 2354); San Luis, Depart.
Escuintla, March, ISlXi (;7. /). S. 2375,.

Seneeio Doniicll-Xmithii n. sp.—A very stout woolly-
pubescent perennial : leaves alternate, thick, very broadly
ovate to rotund in outline, cordate at base, undulately lobed
and margined with blackish mucronulations, glabrous above,
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densely whitish woolly beneath, 9 to 15 cm. long, 8 to 11 cm.

broad, on stout petioles : heads 8 to 10 mm. high, in a large

terminal very compact panicle : involucral bracts lanceolate,

hirsute and purple-tipped : ray-flowers <> to 8, with narrowly

oblong yellow ligules 4 to 6 mm. long; disk-flowers 12 to 10.

-^-Volcan de Agua, Depart. Zacatepequez, alt. 11000 feet,

April, 1890 (J. D. S. 2362). Near S. Aschenbomianus Schauer,

but differs in being stouter, with much more compact inflores-

cence, leaves very smooth above and densely woolly beneath,

hirsute purple-tipped involucral scales, and more numerous
disk-flowers. A very striking and handsome species.

SENECIO GHIESBREGHTH Hort. Hal. Regel (S. gyandij'alius

of authors, not Less.)—Specimens from Serraquitche, Depart.

Alta Verapaz, alt. 2500 feet, {J. II S. 1598), show that the

characters of the species must be made to include not only

ovate, but also elongated ovate or even obovate leaves,

which are often acute at base as well as apex, and whose
margins vary from sinuate-dentate to entire. These Guate-

malan specimens also show that the disk-flowers maybe fewer

than 10, most of the heads containing but 5 or 6.

SENECIO GHIESBREGHTII Hort. Hal. Regel, van paufiflorus

n. van— Differs from the species in having fewer-flowered

heads and hairy involucral bracts.— Sapote, Depart. Guate-

mala, alt. 4800 feet, March, 1890 (J. IX S. 2359); Chucaneb,
Depart. Alta Verapaz, alt. 6000 feet, April, 1889 {J. D. S.

1606). 5. Ghicsbrcghtii has \ to 6 ray-flowers and 10 disk-

flowers
; while the variety has uniformly 2 ray-flowers and

;J
> disk-flowers.

Senedo Colmiiciisis n. sp.—A woody-stemmed glabrous

and very leafy plant: leaves scattered, thickish, elongated,

narrowly lanceolate to oblanceolate and acuminate, on slender

petioles, usually with distant serrulatioiis, 10 to 14 cm. long,

2 to 2.6 cm. broad, readily tailing off and leaving the stem
covered with prominent scars : heads discoid, about mm.
high, in terminal rather loose corymbose panicles: involucral

bracts about as long as the head, linear-oblong, obtuse or

acutish, thick and rigid, keeled and somewhat saccate below
forming a truncate base to the head), often with very small

accessory bractlets : disk-corollas about 6, deeply 5-Iobed,

the lobes usually with inflexed tips: achenes glabrous*-*

Cohan, Depart. Alta Verapaz, alt. 4800 feet, May, 1887
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(
Turckhi m 1 158). A species perhaps nearest to S. Canddaricc

Benth., but very distinct.

PEREZIA NUDICAUL1S Gray.— Specimens from Guatemala,
Depart. Guatemala {J. D. S. 2364) show that the leaves are

not "all runcinate," some of them being simply ovate.
Senecio Kermksixus Hemsl. {Gynoxys Heenkei DC.;

Abundant material from Guatemala, Depart. Guatemala, alt.

5000 feet {J. D. S. 2356), shows that the original description
of De Candolle needs emendation, as that was professedly
drawn from imperfect specimens showing only the upper
leaves. The lower leaves are coriaceous, rugose veiny, and
more or less coarsely toothed. The heads also frequently
have more numerous flowers. The plant is a very handsome
one, climbing high over trees.

Wabash College, Crawfordsville, Ind.

Notes on North American Willows. VI

M. S. BEBB.

A review of the willows of California.

M
the second volume of the Flora of California. I wish to look
over the account given therein of the willows, make some com-
ments in the light of a better information, and correct mis-
takes.

I. 1 Sauk NIGRA Marsh.— This species, in its distribution
from Texas southward and westward, presents two diverging
lines of variation. Southward, along the Gulf coast, it passes
by insensible gradations into the Mexican form of S. Huitt
boldtiana. Westward, across the plains of New Mexico and
Arizona, it takes on the character of var. venulosa Anders.
with the lower leaves of the branches oblong, rather obtuse,
often mucronate, later leaves at the tips of the branches
attenuate-linear, all yellowish-green (at least in herbarium
specimens) and veiny; mature capsules yellowish and long
pediceled. Var. Wrightii And. is the same thing only rep-
resenting (as it appears to me) an abnormal or retarded

'The numbers correspond with those of the Flora of California.
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growth of the individual tree from which Wright's specimens
were taken. Nevertheless, as Andersson insists upon the
" short, thick, densely flowered amcnts," as essentially dis-

tinguishing this variety, it may be as well to avoid forcing a

decision upon the scanty materia! at present available. S.

nigra var. venulosa extends to the Sierra Nevada Mountains,
but whether Rolander's specimens (leaves only), from Cache
Creek near Clear Lake, show a reversion on the Pacific slope

to something like the typical form of the species, or whether
these were taken, late in the season, from the extreme tips of

branches of var. venulosa, or whether it is not even more
probable still that these long, narrow, sharply serrate leaves

indicate an outlying northern station for 5. Humboldtiana
var. oxypJiylla is a question that can receive no satisfactory

answer until much more is known than we now know of the
forms which 5. nigra assumes in southern California and
northern Mexico.

2. S. LAEVIGATA Bebb.—This fine willow reaches its ful-

lest development in central and southern California. It is not
know as an Oregon species, though collected by Mr. Joseph
Howell, just south of the boundary line in Siskvyou county.

Southward it takes on a serotinous mode of inflorescence, like

other northern species which invade the tropics.

3. S. LASIANDRA Benth.—Local observers may be inclined

to regard the more pronounced varieties as distinct, but if so

1 am unable to limit them. In a broad and comprehensive
view the propriety of uniting the Rocky mountain and Pa-

cific coast forms under one species and keeping this distinct from
5. lucida of the Atlantic coast will, I believe, be conceded.
S. lucida VM\ macropltylla Anders, referred "from the descrip-
tion" to X. lasiandra var. lancifolia I have since seen, not
only in Dr. LvalTs (type) specimens, but in others from the

Columbia River, in which the peculiarity described is exhibit-
ed in a still more marked degree. It is simply a broad-
leaved, showy-flowered state of var. lancifolia with nothing
whatever to indicate any particular affinity with S. lucida.

4,5, «;. THE LoNGIFOLI^-—This group is distinctively

American, clearly defined on every side, shading off into no
other by variation, hybridizing with none. It is not con-
nected with Old World forms by any synthetic type of the

present or of any preceding period, but apparently was de-
rived from the Mexican plateau at the close of the Tertiary.
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In keeping with this view it finds its fullest development and
greatest variation in form and stature on the Pacific slope.
Eastward it declines in vigor and variability until on the At-
lantic coast it is of rare occurrence from New Brunswick to the
Potomac. Clearly marked as are the outer limits of the group
it presents no lines of cleavage within by which it can be sat-
isfactorily divided. No natural characters are found to co-
incide with such assumed distinctions, for instance, as the
"linear lobes of the stigma," made prominent in the attempt
to separate 5. sessilifolia. Each portion after sub-division
remains as heterogeneous as was before the aggregate group.
It may be possible, by emphasizing first one' character and
then another, as these are found to predominate in the dif-
ferent forms, to designate a number of sub-species and varie-
ties; but so bewildering and intangible is the reticulated

'

intergradmg that the difficulty of segregation seems only to be
heightened by every fresh acquisition of material.

I. b. cordata Muhl—No American willow has a wider
distribution than this, from the Gulf States to California and
northward in the interior to the Mackenzie River, and per-
haps none other—not even excepting aggregate S. longi/oUa-
presents more the appearance of a "congeries of species in the
making. It differs from S. longifolia however in being, of all
our willows, the one which hybridizes most freely with others
and this implies that even where actual hybridity can not be
proven it is more or less affected by association with other
willows ,n different portions of its wide area of distribution.

«. S Lasiole pis Benth. -Ten years ago this species was
known to the writer only from California,! specimens Even at
that time three dominant lines of development were recog-
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Santa Cruz Island. Unfortunately only the leaves were ob-

tained. P
sistent tomcntum. The character "filaments more or less

united at base " should be more distinctly emphasized: it is

really quite constant and will often serve to identify staminate

specimens unaccompanied by leaves.

0. S. FLAVKs( i;\s Nutt.—The name was adopted at first

from Nuttall's description but I have since seen specimens

named by Nuttall himself which confirm beyond all question

the identity of the species. The time-honored name of the

Flora Boreali-Americana, $* Scouleriana, will probably always

be retained for the Pacific Coast forms which differ most
widely from the type, but as this difference is observed al-

most wholly in the form of the leaves and as the leaves of the

type specimens of Scoulcriana, in the Hookerian herbarium
are really those of S. Sitchensis, we are obliged to acknowl-
edge a certain inconsistency, for which we find excuse in a

desire to perpetuate among the willows of the N. \V. Coast

the name of the early explorer. This is another polymor-
phous species, which would be more faithfullv reported if

broken up into a series of varieties.

10. S. MACROCARPA Nutt., var. ARGENTEA—This beautiful

little willow, with its silvery-silky capsules and foliage, and twigs

.overspread by a delicate glaucous bloom, may be regarded
as a marked variety of the typical .V. macrocarpa Nutt. of the

Columbia River valley. An intermediate form has been con-

M As has

already been shown (Box. GAZETTE vol. x. p. 221) Anderson
transferred Nuttall's name to a single specimen, from Hud-
son's Bay, in the Kew Herbarium, and then redescribed (es-

sentially) the Oregon plant under the name of .V. Geyeriana.

It. S. SlTCHEXSis Sanson.— Following either the ana-

lytical key or the subordinate grouping of the species, the

solitary stamen now known to be constantly characteristic of

5. Sitchensis would carry this in all its forms, over to no. 19,

S. Coultcri—and rightly so: for while S. Coultcri represents

nothing more than an abnormal development of Sitchensis*

the species itself, in virtue of the single stamen, the long,

slender, flexuose aments and peculiar vesture and vetoing of

the leaves, must become the type of a new group (Sin HENSES)
and be removed from its present setting. It was a mistak-

to arrange the little willow ^collected on a high mountain
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near Donner Pass" by Dr. Torrey, as a variety of S. Sifckensis.

Similar forms occur from British America southward to Utah
and California—mostly in the Rocky Mountains, all seeming
to belong to one species for which 5. pellita Anders, is the

oldest name; unless this is found to be anticipated by the

still older and very obscure 5. Drummondiana Barratt.

Furthermore the very interesting question whether this is a

mountain equivalent of the coast SitcJunsis remains to be

demonstrated when we know the staminate aments. Why
these have eluded so many collectors is a mystery! Drum-
mond's specimens are without staminate flowers to begin with

and although in recent years some of our best collectors in

the West have, at my request, endeavored to secure speci-

mens which would complete our knowledge of the species,

their efforts have been, thus far, of no avail.
12. S. LEMMONI Bebb.— This appeared abundantly, and

in great diversity of form in Mr. Lemmon's collections, but

has not been further made known as a Californian plant. It

has been found since, however, by Mr. Cusick in the mountains
of eastern Oregon at an altitude of 4,000 feet.

13. S. AUSTINS Bebb.— This must be held in abeyance.
The leaves described belong to S. Lemmoni, and in some
(though not all) of the specimens staminate aments of 5. las-

lolepis were intermixed. There yet remain the fertile aments
not identifiable with any willow of the Pacific Coast region as

at present understood. Leaves to match these will, I* appre-
hend, be found to be of the phylicifolia type and the emended
species, I hope, may continue to bear the name; but how longs
shall we have to wait for the painstaking local observer who
will collect flowers and fruit, and finally foliage from the same
plant ?

14. S. Brfaveri Bebb.— Beyond all comparison this is the
rarest and most obscure of North American willows. Only
in a remote degree related to any species of the region in which
it was found, in fact representing a group otherwise unknown
throughout the length and breadth of the Western Continent,
found but once and after the lapse of more than ten years still

known only from that one meager collection— surely we have
presented here every indication of a species verging close on
extinction.

16. S. CAUFORxiCABebb.— In the first paper of this series
mention was made of a group of willows, intermediate as it
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were between 5. glauca and 5. cordata, distributed over the

alpine regions of the Sierra Nevada and Cascade Range, and
of which S. Californica constituted the southernmost member.
Within a year or two past the collections of Piper and Smith,
on Mt. Rainier and of the Macouns—father and son—in Brit-

ish Columbia, have - shown that S. Barclayi Anders, known
heretofore as a species of the Alaskan coast, is the north-

ernmost representative of the series. A further consideration

of this group will be made the subject of a separate paper.
1

17. BkOWMl Bebb, var. PETR^EA (Anders.). More vari-

able in the Sierra Nevada than in the Rocky Mountains, and
including 5. tenera Anders. Andersson first named one of

Dr. Lyall's Cascade mountain willows S. plilcbopliylla, and
under this name the specimens were sent out from Kcw.
Afterwards he restricted the name phlebophylla to a species of

high arctic distribution and re-named Lyall's plant S. tenera.

Watson (Bot. King's Exped., p. 326,) finding one of his wil-

lows from the Uintas, 10,000— 11,000 feet altitude, agreeing
perfectly with the Lyall specimen in the Gray herbarium adopted
the name which he found on the label, not suspecting— as,

indeed, why should he?— that the Lyall plant had been
made, later, the type of S. tenera and that the arctic species

was exclusively arctic.

18. S. Monica Bebb.—Were I to receive to-day the poor,

stunted specimens upon which this doubtful species was
founded they would go into an already well filled cover
marked " undetermined " and there repose until something
more definite could be known about them. But 5. Monica is

no longer subject to the whim of its author. What is it ?

Possibly a form of S. chlorophylla And. This is known to

occur on Mt. Adams and the higher summits of the Cascades
and has also been collected by Prof. L. F. Ward in the Wah-
*atch mountains at 8,000-11,000 feet altitude. It is rather

remarkable than otherwise that it has not been found on the

peaks of the Sierra Nevada in forms about which there could
be no uncertainty; but until this is done, the expediency of

adding the species to the state flora on the evidence afforded
by the poor, battered specimens named Monica, is v< y ques-

tionable. For the very narrow scale and the bracts at the base
W the staminate anient seem opposed to any such determina-
tion; nor can Monica be a starved, alpestrine form of Califor-
ntca

% lor this is known from almost the same localit .md its
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identity unmistakable. On the whole it seems best that a

species of such questionable validity should be dropped.
To the list of California willows, as known ten years ago,

not a single addition has been made, though it is highly prob-

able that 5. rostrata. S. vcstita and 5. reticulata will be found

in the Sierra Nevada; and 5. Hookcriana (known to occur

abundantly along the coast of Oregon down almost to the

boundary line) may be confidently looked for at the mouth
of the Klamath river.

Rockford, Ills.

Notes on the flora of the St. Croix region

K. G. KILL.

The Dalles of the St. Croix and the neighboring rapids are

a piece of scenery very attractive to one seeking the beautiful

and picturesque in nature. They are formed by a belt of

trappean rocks of the copper-bearing series which crosses the

river in this region, making several ridges from 200 to 300

feet high. Softer sandstones of the Potsdam or Cambrian
formation, mingled with conglomerates and shales at the

points of contact, are laid down upon the trap in horizontal
strata, or abut against the sides of its uplifted beds, clearly

showing their unconformability. Through these rocks the

river has worn a deep gorge, and by a series of rapids and low
falls rushes along between bluffs descending rather steeply as

wooded slopes. On the Minnesota side of the stream the

bluffs recede from its banks far enough to leave a nearly level

spot on which stands the lower part of the village of Taylor's
Falls. On the opposite slope, in the state of Wisconsin, lies

the village of St. Croix Falls. In the midst of the rapids the
river is spanned by a bridge at a point where it becomes quite

narrow at the head of a defile, making it easy to cross to

either side. For some distance below the bridge the water
rushes on over the sloping rocks in impetuous swirls, then
makes a sudden bend and glides on with comparative placidity
between cliffs from 100 to 200 feet high. The walls of these
cliffs are either vertical or nearly so. The Dalles are properly
that portion of the gorge beginning at the bridge, and fur-

nish much the most imposing part of the scenery. It con-
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tinues for several miles, but the rocks, composed of softer or

less, elevated materials have been worn away to a greater

width, and the bluffs and cliffs again recede from the river,

leaving a strip of flats along its banks. About two miles

below Taylor's Falls another canon is formed, called the

Lower Dalles, but it lacks the wild rapids connected with

the Upper Dalles.

To clamber over the rough rocks, to climb the steep ridges

and the cliffs where practicable, to gather plants whose home
is in such haunts, while enjoying the enchanting views, is

delightful though wearisome work. One is also reminded that

he is on ground somewhat classical for the botany of the upper

Mississippi, since he is collecting in the footsteps of men who
have honored names as pioneers in botanical exploration.

Here Dr. Douglas Houghton collected plants in 1832, acting

as surgeon and botanist to the expedition of Schoolcraft to the

source of the Mississippi river. On its way home it explored

the St. Croix, passing up this stream and crossing the narrow

divide that separates it from the Brule or Burntwood river, down
which the party passed to Lake Superior. Some of the plants

secured in this and the preceding expedition of 1831 are listed

in the appendix to the narrative of the expedition to Itaska

lake, and are credited to the St. Croix river. The late Dr.

C. C. Parry, one of the members of Owen's Geological Sur-

vey, whose work included this region, collected here in 1848,

and several of the plants given in the catalogue as a part of

the report are from the St. Croix river, the Falls of the St.

Croix taking their full share.
The time of visiting the Dalles was opportune in another re-

spect, as it coincided with the occurrence of a log-jam for

which this part of the St. Croix is noted. This had a botan-

ical side, and furnished matters for reflection to one at all

interested in the problem of forestry. To see the millions of

feet of logs piled several deep in the river, and bridging it

over a mile of its length, gave one a vivid idea of the rate of

destruction at which the forests of pine along the upper St.

Croix and its tributaries must be going on, in order to supply

this material. And when this mass was added to the logs of

numerous streams carrying their burdens to the Mississippi

and the Great Lakes, and to the quantities of lumber trans-

ported by cars and water-craft, one could but ask in despair

now Jong this can continue before the last stick is taken.
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The forcing of the logs from their chaotic tangle by the skill-

ful raftsmen looked like a perilous undertaking, but all passed

off without serious accident. Many excursionists came from

surrounding parts to see the jam, and watched the

workmen with deep interest. The excitement of a spectator

was at its height when a large section of the raft began to

move, and the lumbermen hurried ashore to escape from the

rush of loss coming down with resistless weight. There were&^ ^^*"***^

heavy sounds of rubbing, and grinding and crushing, and if

one of tl : smaller logs became fast in the rocks, or was

caught and turned on end, it was quickly snapped in two.

Asjain the huge raft crowded down from above and filled theS^W... W"V. "~fc>

space in the gorge vacated by the outgoing timbers, only to

stop once more as it reached the sharp benpl at the foot of the

rapids, and the logs were wedged in between the cliffs. This

o ion was repeated several times, till the defile was cleared

ano the logs above ceased to come down in quantities sufficient

to fill it. These were then loosened by degrees, and sent

Jown in a safe number till the stream was cleared of obstruc-

tions after a work of a fortnight. As a witness of the jam and

>f the thousands of logs which, so to speak, passed in review, a

e T
» impression was made upon my mind other than those

d ti its novel and exciting features. It represented a great

waste of material from the point of view of true forestry and

of the real lumber interests of the country. Multitudes of

the logs cut for the mills were little more than poles, and far

too many besides cut from trees too small and immature for

the profit which a wise regard for the future would dictate.

True it is claimed by lumbermen that it is best to cut all the

merchantable trees from a tract they may be cutting over,

because all that are left become a prey to fires rendered much
more frequent and destructive by the dry remnants of trees.

This maybe a valid excuse under existing regulations; but it

prove still more clearly the need of adequate forest manage-
ment either by state or national government to check the

wast- from any cause.

T are features of more than usual botanical and geo-
lo - inter* o one working among the rocks of the St.

C > <. The ass of the rocks is greenish, or grayish-green,
and granular, porphyritic, or amygdaloidal in structure. Be-
ing unaw ire of the nature of the outcrop at the time of visit-

ing the Dalles, their identity with those on the Keweenaw
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Peninsula was at once recognized. Hand specimens of the
two could hardly be distinguished from one another. They
are such as bear the general designation of melaphyr, the
diabase-porphyry of Irving. l

It is evident to those studying
the relations of plants and soil, that the materials arising from
the decomposition of such rocks will to some extent affect the
flora. The shaded cliffs, and crevices by which they are seamed
and broken in many ways also afford a congenial home for

numerous ferns. They were not only in great abundance, but
also of fine development. They maybe called the most char-

acteristic features of the flora of the Dalles.

The most interesting fern I met with was Aspidium fra-
grans Swartz. Some fronds were nearly a foot long, exclu
sive of the chaffy stipe. Its pale or ashy color, its glandular
pinnae, its balsamic fragrance, at once show that a fern quite

different from the common kinds is in hand. It grows in the
clefts of the rocks, preferring the shaded, vertical fissures,

clinging to them where a foothold can be obtained. Dr. Parry
first detected it here within the limits of the United States.

He remarks of it in his Catalogue : "I am informed by Dr.
Torrey that this species has never before been found in the
United States, but has been obtained in British America and
Kamtschatka. In the locality here specified it is quite abun-
dant. "* It is still abundant, at least on the Wisconsin side of
the river, where most of the ferns collected were obtained.
Since Parry's discovery of it here it has been found in several

localities from northern New England westward, keeping well

towards the British Provinces.
Woodsia obtusa Torr., is seen in similar situations, but is

not so abundant. Woodsia Ilvcnsis R. Br., is one of the most
frequent of the rock ferns, growing on their exposed faces in

all localities. Wherever I have found it, and this has been
in many localities from the Saguenay westward in the region
of the St. Lawrence and the Great Lakes, it shows itself a

plant capable of enduring the severest drouths. The fronds
often look crisp and apparently dead, but quickly revive when
moistened.

The delicate Cystopteris fragilis Bernh. was obtained from
the shaded cliffs, and on the Minnesota side a few specimens
more like the var. dentata Hooker were taken from similar

\
3*he Copper-bearing Rocks of Lake Superior, by R. D. Irving.
Owen's Report, p. 631.
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places. Once I came across Camptosorus rhizophyllus Link.

It covered a space of a few square feet on some detached
rocks in a deep shady nook beside a pond. This may be where
Parry found it, since he gives as its habitat.— \ 'Shaded and de-

tached rocks, Falls of St. Croix." It was my first sight of this

fern in the West, though I have often looked for it in favor-

able localities. The rocks on which it grew were trappean.
It is generally, but not exclusively, credited to calarceous
rocks. The only place besides this where I have seen it was in

Western New York, where it grew in shaded places along the

shelves of cliffs of limestone. In that pleasant little book of

Williamson, "Ferns of Kentucky," he says of it, "It is found
in all our Kentucky woo is wherever there are detached moss-
covered boulders, on outcropping rocks and cliffs either lime-

stone or sandstone."

Another rare or local plant was gathered from the rocks

above the village of Taylor's Falls, Talinum teretifoliutn
Pursh. Houghton found it here in 1832. It is occasionally
met with from Pennsylvania westward to Minnesota in our
northern flora, being more common in Minnesota than else-

where in this range of states. The Manual accords it as a

habitat, "serpentine rocks, "a much too restricted one. They
are not of that character here, being diabase, though chemi-
cally, if this be needful, some of the same elements and their

compounds could be yielded on decomposition. Upham, in

the Minnesota Catalogue, says of the plant, "Rare, occurring
only on ledges of rock, (trap, syenite, granite and quartzite)."
I have found it but once before, in the silicious sands at Mil-
ler's, Lake Co., Ind. In Illinois it is found in "sandy prairies
and barrens, "as stated in Patterson's "Catalogue of the Plants
of Illinois." At Taylor's Falls three other plants accompanied
it on the trappean rocks, which are also found with it at Mil-
ler's, Campanula rotundifolia, Selaginella rupestris, and Cla-
donia rangiferina. All these do well in the sand.

'

It show-
that the Talinum would be easy to cultivate. Its flowers are
pretty, though expanding late in the day and lasting but a
short time; but its cylindrical leaves give it an odd though
interesting look. It does not rival in the abundance of its

flowers its congener from Central America, Talinum patens
Willd.. cultivated for platbands and as a basket plant but
would excel it in being hardy in our latitude, and might be
used in a similar way, as well as for rockwork As VUmorin
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says of T. patens, "It keeps fresh in spite of heat and drouth,
and will grow vigorously on unshaded rocks/' 1

Not uncommon on the rocks were specimens of Houstonia
purpurea L. var. langifotia Gray. The characteristics were
intermediate, allying it more closely to the type than ordinary
examples of the variety; the leaves being sometimes th
ribbed and somewhat tufted or rosulate near the root. Several
stems usually grow from the same root. The only plants be-
sides calling for notice are, Oxybaphus nyctagineus, seen
occasionally on the rocky banks, and Gentiana alba in springy
ground.

[Concluded next month.)
hnglcivood, Chicago.

BRIEFER ARTICLES.
m

A new Aster from California (with plate XI).—Aster Oreuttii Vasey &
Rose, n. sp.— Stems suffruticose, somewhat branching, pearly white,

glabrous: lower leaves obovate, i to 2 in. long, with cuneate base; upper
ones often oblong, with broad sessile or somewhat clasping base,

obtuse at tip. spinulose-toothed, glabrous: heads solitary and terminal
on leafy branches, sessile or nearly so, very large, an inch or more in

diameter: bracts of the involucre closely imbricated in 3 or 4 series,

oblong with tapering green tips ciliate on the margins: rays an inch
long, " lavender to delicate mauve color ": disk-flowers 4 lines long,

tapering toward the base: style branches broad: achenes densely long
white villous: pappus coarse and scabrous.— Collected at " Cariso
Creek \\ ash," Colorado Desert, California (where it is very abundant),
April and November, by C. R. OrcutL— This handsome flowered
species, although it resembles in habit and leaf some species of Aplo-
pappus, evidently belongs to Gray's section Megai.astrum under
Aster, and near A. tortifohus. It differs from that species in its almost
sessile head, different involucral bracts, obtuse leaves, and larger disk-
flowers. Mr. Orcutt obtained seeds of it and considers it worthy of

cultivation.— J. N. Rose, Department of Agriculture, Washington, D. C
A new Fomes from northern Montana. (With plate XII),—FomM

Ellteianus Anders., n. sp.:— ( )n the living trunks and larger branches of

Shepherdia argentea, valley of the Teton, opposite the "Three
Knees/' buttes of the Maria- river, northern Montana, July 1889. An-
derson, no. jj?

1 Les Pleura de pleine Terre, p. 1 124.
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Pileus dimidiate, unguliform. 5 to 6 cm. thick, radiate-rugose and

zonate; surface whitish and subpulverulent at first, becoming yellowish

and glabrate, rimose, and finally of a dark, weather-beaten wood

color; margin subobtuse or rounded, in the plane and concave speci-

mens frequently with a distinct edge along its centre: pores stratose,

sub-cylindrical, about three to a millimeter (including dissepiments)*

margins sub-acute, color at first white, finally creamy or faintly yellow-

ish, fragile, easily bruised and rubbed off, leaving the surface ochra-

ceous; surface concave, becoming plane or convex in age. Pores ex-

tending nearly through to the upper surface of the pileus, being covered

above only by a thin (2-4 mm.) corky, pale-ochraceous layer. Spores

hyaline, elliptical-globose or oblong, 5-6X4-5 ja.

In old specimens the annual layer of pores does not extend fully

out, so that the margin of the pileus becomes broadly rounded, as de-

scribed.

Related to Fomes fraxinophilus Peck, which species is thinner and

broader, not rimose and with the pore walls thicker.

This fine species, Fomes Ellisianus, is very abundant in the Teton

valley and doubtless throughout northern Montana and the north-

west territory. Shepherdia argentea in these regions frequently grows

in dense groves along streams and the fungus with its pileus the color

of the host bark and pure white or creamy pore surface forms a strik-

ing and beautiful object. It is a pleasure to dedicate this species to Mr. J.

B. Ellis, who has so generously helped me in my mycological work in

Montana and elsewhere.— F. W. Anderson, New York City, Jan. 9th,

1891.

Silnliium hiduiatum L.— In the Botanic Garden of Harvard Uni-

versity two specimens of Silp/iiitm laciniatum L. have been cultivated

for a number of years. Although these plants differ very noticeably

in several particulars, Dr. Cxray did not regard them as sufficiently

distinct for separate systematic treatment. Sometime ago Dr. Watson
kindly called my attention to the plants in question, and expressed the

opinion that it would be well after all that they should be described,
m the hope that botanists living where this well-known species occurs

may observe whether or not these forms are constant enough to re-

ceive recognition as varieties. Acting upon this suggestion I have
examined the plants and find they have the following distinctive

characters:

No. 1. Stem very rough, especially near the summit, where, together
with peduncles and involucres, it is covered with bristly white jointed
hairs, which are not at all glandular; leaves flat or nearly so, the upper
cauline small, with narrow segments and inserted by a narrow clasping
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base; the stipular appendages, which are present on the middle cau-

line leaves, deeply laciniate; involucral bracts rather rigid, acute, erect

or spreading, seldom reflexed.

No. 2. Stem, peduncles, involucres, and bracts densely covered with

a very short brown glandular pubescence with only occasional white

jointed hairs; leaves not flat but conspicuously curled or " crisped/'

the upper cauline larger and more numerous than in no. i, sessile with

very broad cordate clasping bases; stipular appendages of the others

subentire or toothed, but not deeply laciniate; scales of the involucre

long-acuminate, thinner than in no. i, and nearly always abruptly re-

flexed. Blooms late in October, a month or more after the other. I

have thus far been unable to detect any difference in the flowers, ex-

cept that the rays of no. 2 are distinctly paler than no. 1.

Unfortunately it is not known from what localities the plants in the

Harvard Garden were taken. On comparing them with the specimens
in the Gray Herbarium, I find that the first is the more usual form;

while only one specimen in the herbarium (from Lexington, Ky., col-

lected by Short,) approaches nearly to no. 2.

It has long been recognized that S. laciniatum is subject to consider-

able variation in stem and foliage, and efforts have accordingly been

made from time to time to separate as varieties or even distinct species

some of the more remarkable forms of this polymorphic plant. In

these attempts, however, the distinctions have been based chiefly upon
such characters as the depth to which the leaves were divided, the

paniculate or subspicate inflorescence, the presence of copious resin,

etc., which have proved unsatisfactory for systematic purposes; since

the division of the leaves, and character of the inflorescence are very

variable, even in the same individual. It remains to be seen whether
the characters here described will be found more serviceable. Most

important among them, I think, is the nature of the pubescence, as

there the difference is scarcely one of degree, but rather of kind.

As I hope to contiuue my study of the forms of S. laciniatum, I

should be much indebted for specimens of, or facts concerning this

widely distributed species. Information about the range of the

glandular-stemmed variety (no. 2), or the possible occurrence of in-

termediate forms will be especially acceptable.— B. L. Robinson,

Cambridge, Mass., Dec. 1890.

The propagation of Ranuiwulus lacustris Beck & Tracy.—That little

is positively known of the true length of time that this plant lives, is

evidenced by the following quotations:
"Perennial by rooting from the nodes, if at all." (Gray's Manual,

revised edition, under R. multifidus.)
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" It probably lives about a year. The seedlings appear late in the
autumn, along the banks and in the bottoms of dried up pools ready
to make an early growth in the following spring." (Dr. C. E. Bessey,
in American Naturalist, May, 1890.)

" On Staten Island, it certainly appears to be perennial." (Dr. N. L.
Britton, in Bulletin of Torrey Botanical Club, July, 1890.)
My attention was attracted to the plant early in May, when I found

it blooming in great profusion in this vicinity, many of the flowers

being double. Its habitat, about Alma, is chiefly shallow ponds, made
by the collection of surface water in slight depressions in the clayey
soil of the region. These ponds are often dried up early in the sum-
mer in dry seasons, particularly since the forests have been cut off.

J

J
these ponds were nearly or quite dry. About this time my interest in

R. lacustris was renewed by the note in regard to it in the Bulletin of

the Torrey Botanical Club for July, and I visited some of its favorite

haunts to find out what its condition was at that season.
The date as recorded in my note-book was July 21st. The water of the

pool was all gone, leaving a soft mud on the bottom and apparently no
specimens of the plant alive. On closer examination, however, I

found that the plants were there, but in a condition hardly recogniz-
able. The floating stems were prostrate on the mud or partly buried
in it, their finely dissected leaves dry and withered or entirely gone.
The stems, however, were alive and green, and at the nodes were clus-
ters of small leaves and budding rootlets. Even at this time there
were many cases, in which parts of stems had disappeared and the new
plants had established themselves. An interesting fact in this connec-
tion was the marked brittleness of the stems of the old plants- they
broke very readily, so that it was hard to disentangle them from the
mud and weeds without snapping them into bits. During the summer
I visited the same and similar localities several times, and in a very
little while after my first visit I found that all traces of old stems had
disappeared, and that the young plants were making vigorous growth
and might have been mistaken for seedlings. These plants rooted
vigorously, sending out large clusters of threadlike fibrous roots and
numerous petiolate three parted leaves, with cleft divisions. The pet-
ioles and under sides of the leaves were generally decidedly pubes-
cent Under the date, Sept. 15th, I find the following in my notes:

" I hese plants have continued to grow until, in manv cases they are
four or five inches in height, quite pubescent and in many places so
crowded as to densely carpet the dry bed of the ponds in which they
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grow." I was unable to decide whether the young plants sent out

runners as soon as they were well rooted, but there were some indica-

tions that such was the case, as they became densely crowded in places

where apparently there were but few specimens in the beginning. If

there were such runners they soon disappeared and the plants stopped

sending them out Two other possible explanations suggested them-

selves to me; one, that such part of the stems of the old plants as were

well covered with mud retained their vitality much longer than those

not so protected, and appeared like runners, as the surface of the mud
became drier and shrunk away; the other, that part of these young

plants were seedlings, but if they were such their growth was exceed-

ingly rapid, for the plants in given clusters were very nearly of the

same size. At the date given above, the axes of the plants had not

increased materially in length. The leaves were practically all radical

and because of the crowded condition of the plants, long petioled.

Shortly after the middle of September the fall rains set in, and water

began to collect again in the ponds. At this time the stems began to

grow, at first with very short nodes, but later, as the water became

deeper, with longer ones. The greater number of plants sent out

branches from the nodes of the stem even when the internodes were

short. As the water grew deeper during the fall, the leaves which were

submerged died and new ones, more finely cut, replaced them, and

by the time the plants were entirely covered the foliage was as finely

dissected as that of the aquatic flowering form. On the 18th of Oc-

tober I found two plants in bloom. The water had hardly reached

them and the stems were trailing with rootlets projecting from the

underside of the nodes. The leaves of these specimens were petiolate

and between the dissected form of the aquatic plant and the cleft and

parted form characteristic of the terrestrial plants of the summer. The
flowers were somewhat smaller than the usual aquatic ones. On my
last visit made late in November, just as the ice was beginning to form,

1 found that the depth of water in the ponds had materially increased

and that the submerged plants had made strong and rapid growth, and

were entirely typical in foliage and other particulars. The summer
leaves were all dead and brown, while the new ones were green and

vigorous. Some plants which I had transplanted above high water

mark, were still living, but showed no marked growth as in those

under water, and the leaves were unchanged. From these considera-

tions, if we consider the observed conditions of growth and propaga-

tion normal, and there is no evidence to the contrary, our plant is

truly perennial, since the old stems live long enough to nourish and

thoroughly establish the plantlets which develop at their node>
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after the flowering season is over.— Chas. A. Davis, Alma College,
Alma. Mich.

Coiniia Baileyi C. & F, in Orosron.—In the revision of Cornacese
(Coulter and Evans), under the discussion of the relationship of C.
stolonifera Michx., C. pubescens Nutt, and C. Baileyi C &* £.* the pre-
diction was made that C. Baileyi might be found along the Pacific
coast and its ranges, where it had descended from its already known
habitat of British America, and that it would be confounded with C.
pubescens. Such has since proved to be the case. In a package of
plants recently received from Messrs. Drake & Dickson, Portland,
Oregon, there was found an undoubted specimen of C. Baileyi from
Castle Rock, Columbia River, Oregon, bearing the date June 1889
as to flowers, the fruit evidently being of later collection. As in
the east, C. Baileyi has been confused with C. stolonifera on account
of the presence of some appressed pubescence, so here it had been
labeled C. pubescens, evidently on account of the rather loosely pubes-
cent under surface of the leaves. But an examination with a lens
showed the presence of both appressed and wooly pubescence, such as
IS found in C. Baileyi and not in either of the others. The stone in
this spec, men is nearly twice as broad as high, is prominently flattened,
has the square-shouldered top of typical C. Baileyi, and has its rather
deeply furrowed edge. This combination of characters can leave no
doubt as to the occurrence of C. Baileyi on the west coast. It is highly
probable that forms may be found not so well denned as this one, and
the presence of all three of these nearly related species will give more
or less trouble when approaching each other, yet the extreme forms
should g.ve no cause for difficulty in determination.-WALTER H-
I* XT a xt <r« / - . . 7. „# 7* r t ——

Herbarium Eli Lilly <V
Note, A private letter from E.

J. Hill, of Englewood, Ills., makes the fol-Wmg s ,,tements concerning C. Baileyi: - My first note on it was in Sept.
1875, and U was called C. stolonifera. But studying this lake shore shrub in

t rudd"
5

TkT C
.

SedCea
*

bUt the fruU Was not colo-d rightly. It was
<

ruddy a shrub for C. paniculata, and so has remained a source of doubt till
your charactenzatton appeared. Noticing them the other day (January) while

!£?« ^V 1" *"' BarreDS
'

the Color * *' ca-es of the two contrast con-
^iderably. When
tu^o^~* r- 4. 1 •£ & ^uiur to rne Dest advantage

JriZn h T T "*^^ red and ^lossy in **«<*. of a hue almostenmson whde hose of C. Baileyi are duller, a little of the brick-red cast
I hmk_one could be pretty sure of identity in the winter, from this character

! Bot. Gazette, xv. pp. 38 and 88.

J.
M. C.
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EDITORIAL.

The utilitarian side of botany is one that is not attractive to the

majority of botanists, unless it be in that intensely personal way em-
bodied in the retort of a Harvard professor when annoyed by the in-

1

considerate question of a visitor to whom he was showing an object

under the microscope. "And what is the use of it all", said the visitor.

" It brings me my bread and butter", was the quick reply. It is to

be feared that there are botanists who would feel that the science was

sufficiently recognized if a proper number of places with comfortable

salaries attached were provided for deserving aspirants, who might re-

tire from the distractions and contamination of the world and devote

their lives to pure science without being prodded into giving a thought

to any possible application of their results to the practical affairs of

life. Such positions are never likely to be numerous. In the mean-
time the world is clamoring for chemists and electricians and repre-

sentatives of other departments of science to stand as sureties that

capital shall not be misdirected. The increasing variety and com-
plexity of the requirements makes evident the necessity for a mon
complete knowledge of the principles involved, and thus a return road

is open to original investigation. This not only means a readier rec-

ognition of the value of the science, but increased tolerance for its

more abstruse phases that appear to have no present relation to com-
mercial life.

Medicine was the first patron of botany, and in foreign countries is

still one. The early botanists were physicians, and studied plants to

discover their medical properties. The first botanic gardens were

founded with this purpose in view. Afterward came the study and

cultivation of plants brought together by travelers and explorers with

the expectation of an increase of the natural productions upon which

commerce thrives. This is especially marked in the maritime nations,

such as England and France. It is the principal motive for the main-

tenance of the Royal Gardens at Kew. In America, neither of these

interests have much affected the growth of the science. In fact, not

until recently has botany been much called upon to lend material aid

to the development of the western world. This time it is agriculture

that lends a hand, and it has come largely through the establishment

of the agricultural colleges, the agricultural experiment stations and
the section of vegetable pathology in the Department of Agriculture

at Washington. However, none of these gave the initiative to the

present train of thought. It came from a visit to a large pharmaceuti-

cal establishment at Indianapolis, ill which a prof< - <ma' botanist is
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employed, with facilities for doing good work both for his employers

and for science. Why may we not hope that other and various kinds

of commercial enterprises may find it profitable to make use of the

services of well trained botanists? The science is not likely to lose

anything by it, and there are possibilities of considerable gain.

CURRKNT LITERATURE.
Minor Notices.

Education for March contains an article by Prof. Conway MacMil-
lan in which the evils of the common three-months course in botany

are vigorously exposed, as they have been many times before, and will

need to be many times more. The theme is an inexhaustible one and

the remedy proposed will be as polymorphous as the writers are nu-

erous. For example: in our judgment the remedy lies in the educa-

tion of the teacher and not necessarily in the change of course.

Books on the diseases of plants are increasing. The third one in the

English language has just been issued, and imitates its predecessors in

form, size, and in its British origin. The work is by Dr. A. B. Griffiths,
1

and deals with the injuries to plants brought about by plant, animal

and other agencies. A large number of plant affections are treated in

a very brief manner, and in most instances a cure or preventive is

given. Two drawbacks to the usefulness of the work are prominent:
the inadequate accounts of the maladies, and the rather antiquated

character of part of the information that is included. The author has

made a praiseworthy attempt to provide (suggest does not seem to be

the right word I remedies and preventives, but they are largely founded
upon general principles, such as: destroy all infected plants, apply a

solution of iron sulphate, topdress the land with gas-lime or quicklime.
England is far behind the United States in the knowledge and use of

specific remedies for plant ailments.

Dr. Roland ThaXtkr has issued a supplementary note (Proc. Am.
Acad. p. 261, presented Jan. 14, 1891) to his former paper on N. Am.
Laboulbeniacea. The additions of a single season have been so un-

expectedly large and important that it has been thought wise to defer

the promised monograph. With the present additions, the species of

Griffiths, A. B —The diseases of crops and their remedies: a handbook of

economic biology for farmers and students, pp.174 Illustrated 12°. Lc-D "

don: George Bell & Sons, 1890. 2s. fid.
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this family in North America already outnumber all the known exotic

species. A remarkable new genus Zodiomyces, is described, and forms

a distinct departure in the group. Hespcromyccs is another new genus;

while Peyritschiella receives a new species, and Laboulbema six.

We have received the advance sheets and plate proofs of Ellis &
Everhart's North American Pyrenomycetes. The illustrations are all

original, the drawing having been the work of Mr. F. W. Anderson.

There are 41 plates, each one accompanied by a page of explanatory

text. We understand that 4 more plates will be issued as a supple-

ment. In looking over the plates it is evident that the volume will be

a boon to American mycologists, and that this large and rapidly in-

creasing group of botanists will warmly welcome its appearance.

OPEN LETTERS-
1

Mounting plants.

Those who have had experience in mounting plants for the her-

barium will readily understand why Prof. Beal should " decidedly

favor" fastening down grasses with gummed strips, for of all things

grasses are the most refractory subjects to glue down, and unless the

work is expertly done and the stout culms immediately stayed by strips

(without waiting for these to " spring up " before being "patched up,''

there is likely to be displayed all the defects and drawbacks which our

friend specifies. But it has occurred to me that notwithstanding
Prof. Beal expressly restricts his remarks to the " mounting of grasses

and allied plants " there might be some who would construe them into

a qualified condemnation of the glue process from beginning to end.

This, I take it, was not intended. Excepting the grasses there is not

another large order of plants which the writer, for one, would not

much prefer glued down; the Composite, Leguminosae, Rosacese, Um-
belliferae and even the Cyperacese. A delicate Astragalus or Vicia can
be neatly and expeditiously mounted so that every flower and leaflet

in contact with the sheet will be securely fastened and that, too, with-

out showing a particle of "surplus glue" to mar the perfection of the

work; the same mav be said of all the Umbelliferae, but more especi-

ally of those with finelv dissected leaves; while as for the Compositae
they are so easily glued down, held so firmly, look so well after the

work is done, are so convenient to handle and easy to study, I can

not concieve of two opinions being entertained as to the preferable

mode of mounting them. Were the objection that specimens " not

mounted right side out " can not be turned over, really as formidable
as it appears in the statement it would have long ago led to the aban-

donment of gluing down. As a matter of fact I do not recall, in thirty

years' experience, having ever been balked by a specimen mounted
wrong-side up. Nor does gluing prevent the detachment of sma 1 frag-

ments for more careful examination with the aid of those capital help-
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> the cup of hot water and low power microscope. It is a poor and
meager specimen, indeed, from which such little bits as are required
for this purpose can not be taken without injury, but even this will be
obviated when collectors learn to preserve surplus flowers, fruits, etc.,

for subsequent dissection.
Much has been said, one time and another, about the convenience

of loose material for study, with the implication that mounted material

.

vvas inconvenient just in proportion to the security of the attachment
to the herbarium sheet. For my own part I avoid, as much as possible,
handling loose specimens, and for study prefer things securely mounted.
My mind is then relieved of any undercurrent of care lest labels or

specimens get misplaced, I find open spaces left on the sheet for any
sketches or analyses that I may care to make, and the identical fragment

' had under examination can be placed in a pocket alongside to attest

the accuracy of the drawing. Notes can be written down and all this

will remain while the sheet lasts as certainly appertaining to the very
specimen made the subject of study. 1 can go so far as to mark with
a little X the precise spot in head, spike, ament or what not, from
which 1 detached my fragment for examination. For effecting such
detachments with a minimum of injury to the specimen I use a tool
painfully suggestive of a dentist's outfit, but really of more agreeable
antecedents, a fine little chisel made by breaking off the hook of a
steel crochet needle and then sharpening the end to a crosswise edge,
the long handle gives-a firm hold, the cutting edge is very narrow and
with a steady thrust, under a lens, one may cut just the part desired
without bringing away, unintentionally, ten times" more than is wanted.— M. S. Bkhb, Rockford, Ills.

NOTES AND NEWS.
Kk\ Francis Wtjllk's " Diatomaceae of North America" has just

been issued. It contains 2300 figures and 112 plates.

lx mAWf Ledger (Feb. 19) of Philadelphia Mr. Thos. Meehan
has published a long and interesting account of Rafieesque.

In the article of Dr. Homer Bowers on Hydrastis Canadensis, which
appeared in the March number, the following corrections should be
made: p 76, 9th line from bottom, "inclines" should read "inclined";
p. 77. last fine, erase "not." This last is naturally a very important
orreetion.

Wisconsin Prof.
/ -k t> o ,

aubence rrom the Universitv of Wisconsin Pror.
Chas. K. Barnes mil spend the time from April to September at Cam-

SSfiS
as

/
- i,u l**he (irav Herbarium. It is the intention of the

director. Dr. bereno Watson, to have the important bryological collec-
10ns rendered available to students as soon as possible. The initia-
tion of this work together with the revision of the Field Forest and
Garden botany which is in progress, will occupy Prof. Karnes' time.
Correspondents will please note the change of address
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On raised peat-bogs in New Brunswick.

w. F. GANONG.

In certain places near the sea-coast of Charlotte and St.

John counties in the Province of New Brunswick there occur

several large peat bogs, composed of the purest Sphagnum,
which have their centers raised many feet above their mar-
gins. Such raised bogs must be exceedingly rare; indeed,

Professor W. G. Farlow tells me that he has heard of but one
other instance, which was in the case of a raised bog in Swe-
den described in a botanical journal some years ago. These
in New Brunswick then must have a special botanical interest.

These bogs having come of late locally into notice for rea-

sons to be referred to below, the present writer, who like many
another botanist enjoys in his native place a reputation for

omniscience in mutters botanical, was called upon last summer
to explain their origin. Not being able to do so, he found
his natural and securest refuge in the usual resort in such
cases, an habitual expression of scepticism (in this case nearly

as much real as assumed) as to their very existence. All such
refuge, however, was closed to him when, in August last, he,

that is to say I, made a visit to one of them in company with
a well-known enthusiast on peat bogs and skilful exponent of

other local wonders, Mr. C. E. Boardman, of Milltown,
New Brunswick.
The one we visited was near Seely's Cove, in Charlotte

county, N. B., some twenty miles in an air line N. K. from
Eastport, Maine. This bog lies on the right of the highway
as one approaches the coast, and is over a quarter, perhaps
half a mile in length. It is relatively narrow, being not more
than one-sixth of that distance in breadth, perhaps less. It

lies in a general N. and S. direction, nearly parallel, at its

upper part at least, with the highway road, and therefore with

the high land. It rises gently from the margin all around
until it attains a height of about ten feet, when it slopes still

more gently, probably four or five feet higher, and then be-

comes flat topped, and so runs for the above mentioned length.

Its section would present about the curveof a loosely strung
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bow which bends rather abruptly toward the ends. Its sur-

face is entirely naked and clear of trees and shrubs of any
kind with the sole exception of an occasional very much
dwarfed blueberry bush; and according to local tradition it

has always been so. The same authority, it may be added
in passing, says that it is growing in height; basing the state-

ment upon the observation that teams and people at the lower
end, which could formerly be seen from the upper, cannot
now be so seen, a point not likely to escape notice in a

sparsely-settled district where the doings of one's neighbors
are of so much moment.
The bog is composed of nearly pure Sphagnum of the finest

kind, free from all roots and similar impurities and showin
not a trace of decay or anything resembling muck. Some few
other mosses and lichens occur on the surface, but appear to

form no part of the material below. The living material above
merges gradually downwards into a clear, odorless, carbona-
ceous, semi-peat like material, which has been found to have
important economic properties dependent upon those quali-

ties. It is soaked with an abundance of water, clear and cold,

and hence totally unlike ordinary bog-water. Its clearness was
plain to the eye as it flowed from a squeezed handful of the
moss, its coldness to the senses, both by its feeling when a hand
was thrust into it, and also by the satisfactorily refrigerated
condition of the liquid portion of our luncheon which was
buried in it for a time to await our return. The bog does not
tremble under foot. It is bounded on one side only by high
land, and on the other it slopes down and merges into a flat

bog of the ordinary kind which is of great extent. The lat-

ter presents all the ordinary bog characters, dirty water, muck,
trembling places, and a growth of clumps of small spruces
and the ordinary ericaceous shrubs; in fact it is the common
every-day bog we all know. It is a novel and pleasing ex-
perience to walk from the dirty quaking affair up a slope to
one so clean and compact.
My

was of course
triumphant and he gave me many details as to others, the
principal of which he has had the kindness to repeat in a let-
ter. His business during the past two years has taken him
over every pari.of this section of the country; and as he has been
specially on the look-out for the bogs, his observations are
valuable. In all he knows of sixteen boSs of considerable
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size, of this raised character, the areas of which vary from a

few up to three hundred acres, the total acreage of all sixteen

being estimated at about eleven hundred acres. They vary

in height from a few feet up to as much as forty or fifty.

They are all comprised within a limit of about thirty miles,

between L'Etang Harbor and Musquash; and although a care-

ful search has been made for others in other parts of New
Brunswick and in Maine, none has been discovered. They
are all near the coast, with only two or three exceptions

being within two or three miles of the salt water, only one of

them being as far as four miles away. Very few of them have

any level bog portion. They are all entirely clear of trees or

bushes, and composed of clear, clean Sphagnum. In one or

two cases Mr. Boardman has bored to the bottom of the smal-

ler ones and found them underlaid by clean gravel; in other

cases the boring apparatus, adapted to go down twelve feet,

did not reach bottom, and it brought up in all cases only close

clean carbonized peat-moss, with no trace of muck. At Mus-

quash one of the largest, though not a very high bog, is being

extensively worked lor the moss, which has been found ex-

ceedingly valuable as a bedding for horses and cattle. The

workings have there gone to a depth of forty-four feet

without finding bottom or muck impurities. The great purity,

freedom from decay, antiseptic and absorbent powers of the

carbonized moss promise to create a local industry of much

importance; and practical men are there putting energy and

capital into mining and experimenting with it.

Lest my readers, habituated to the appendage of a theory

to all statements of facts, should experience a shock by it

absence, I hasten to be in the fashion and offer my "theory"

of their origin. I can speak personally only of the Seely's

Cove bog, but possibly what is true of it may apply to other

also. I think its origin and growth are connected with the

great prevalence in this region of large, clear, cold springs.

In fact there occur a few miles away single springs which are

large enough to give origin to large brooks, and the water is

invariably very cold and clear. A most famous spring of this

1 1

character occurs on the line of railway a few miles from St.

George and smaller ones are abundant everywhere. The

purest water I ever saw, even in New Brunswick, where so

many streams are crystal-clear, was in a spring brook within

a mile or two of this bo£. Now it is noticeable that the upper
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end of the bog comes in contact with the 'high land, and that
it is for some distance parallel with it, that it is long and
relatively narrow, and that on the side away from the higher
land it sinks down to a large bog of the flat kind. I think it

extremely probable that a huge cold spring (or a line of them)
comes out from the high land at the upper end of the bog,
and the water then flows along toward its lower end on the
bottom, being soaked up as it goes. The bog then grows and
carries up the water sponge-like with it, and when off to one
side the influence of the spring diminishes and is finally lost,

the ordinary bog conditions begin to prevail. All this is con-
firmed by the fact of which Mr. Boardman assures me, that

there flows out from its lower end a brook of clear, cool water,
large enough so that in times past it has turned the wheel of

a mill. Water of this character does not flow from common
bogs and a spring origin seems necessary to account for it.

One other point remains to be explained. Why are they
treeless and shrubless? This I believe to be due to the cold-
ness of the water supplied by the springs. The temperature
is too low for the growth of the roots of shrubs or trees. Its

coldness has been already referred to; even at a depth of but
a few inches this was very marked. It is perhaps, too, a point

x
of importance that the bog bears in greatest profusion the
cloud-berry, Rubits Ckamasnwrus; so abundant is it that the
inhabitants resort to the bog with pails and gather it in great
quantities. This northern plant finds so congenial a home
but rarely in these latitudes, and seems to point to the cold
conditions prevailing in the bog. I advance this explanation
but tentatively. Perhaps some of our botanists who take
their outing m that favored region will give it their attention.
Harvard University, Cambridge, Mass.

Notes on the flora of the St. Croix region.

E. J. HILL.

(Concludedfrom p. iij.J

The rest of the time in the St fmiV -„~- • *„ tr>
;

,c •" me ^r. ^roix region was given to
the Chesago Lakes, situated a few miles west of Taylo?s Falls.
Three days of the early part of September were mainly de-
voted to an examination of the water-plants, or to those of
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the immediate shore. The body of water designated as

above, or more often in the singular number, is made up of

three principal sheets of water joined by narrow straits, and

with numerous small bays indenting from its shores. On a

tongue of land projecting from its eastern side is the village of

Center City, the county seat of Chesago county, ambitious in

name but diminutive. This was my stopping place, in the

midst of a population almost wholly Swedish. There were

fine farms around, and the many goodly farm buildings showed
thrift and comfort. When one strolled into the fields and

woods, there was a strong reminder of Ohio and New York
in its better cultivated parts, though the hills were lower, and

the beech, the chestnut and the tulip-tree were noticeably

absent from the woodlands. But most of the other trees were

there, the maple in abundance; and all the humbler plants,

the asters, and goldenrods in the corners of the crooked

fences, and those spared by the sheep and cattle feeding in

the woods, had a familiar look.

The lakes and ponds abounded in species of Potamogcton.

The shallower and more sheltered parts were covered with

pond-lily plants, Nymphaea reniformis and Nuphar advena.
f

Allusion has been made in a former article to the quantities of

P. Robbinsii here. It almost filled the water in some places

to the exclusion of other plants. The season was late for

good specimens in fruit, as most of it had fallen off, but some
was obtained in good condition. P. pnelongus was also very

abundant in deeper water, taking other areas quite to itself.

So it may be said of P. perfoliatus, var. lanceolatus, and /'.

pectHiatus, in places most suitable to their growth. Along
the west side of a long point of land extending south from the

railwax- station, P. Spirillus was sparingly found. I had not

before seen it at the West, where it seems rare and local.

One more station has been given for it in Minnesota, Prof.

L. H. Bailey having found it in Long Lake, in the extreme

northeastern part of the state, in 1886. I have not met with

it in Michigan. Wheeler and Smith in their Catalogue of

Michigan Plants credit it to the Upper Peninsula on the
M

M
Put this is very general, and may be outside of Michigan,

though there is no reason to question its presence in that

state, except its rarity and the indefinitene-- of the locality.

Dr, Vasev has found 'it in northern Illinois, in McHenry coun-
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ty. This and the two stations for Minnesota are the only
ones concerning which I have definite information for the

Upper Mississippi and the Upper Lakes within the bounds of

the United States. P. Spirillus is a common plant in some
of the small lakes of western New York. Those I have seen
there were generally furnished with v/ell developed floating

leaves. In the few specimens seen in Chesago Lake, the

floating leaves were rare, the plants being almost always en-

tirely submersed. It probably occurs in other parts of the

lake, but time was lacking for a thorough search. My experi-
ence shows that the habitat assigned to this plant in Gray's
Manual is too exclusive in character. I have heretofore found
it in small lakes, not in streams. It grows along the shallow
margins of these lakes, taking the shelving beach from where
the water is about a foot and a half in depth to where it shal-

lows to three or four inches. In the latter situations it may
be left bare of water for a time when the winds blow off shore.

Under such conditions it grows in tuft-like masses, with short
and very leafy stems, being little more than a bunch of leaves.

Some of the plants of the shore were of considerable inter-

est. Sagittaria hcterophylla Pursh bore stamens the length
of whose filaments allied it to the section containing S. vari-
abilis more than to that containing S. heterophylla. They
were two or three times as long as the anthers, but had a
lance-ovate, very glandular base. Some of the leaves were
sagittate with narrow appendages. The beaks of the fruit

were turned to one side, and could hardly be called erect.
Juncus pclocarpus K. Meyer grew in the wet sands of the
shore. Cypcrus Engelmanni Steud. had spikelets consider-
ably flattened, or quite far from terete. Hemicarpha sub-
squamosa Nees, generally but an inch or two high, was
abundant in some places. Its scales were barely recurved at
the point. Nearly all of the culms bore one or two small ad-
ditional involucral leaves.
The most interesting plant of the wet shores was Scirpus

dcbihs \ ursh. Its flowers were uniformly characterized by
two stamens, no exceptions being found as far as they were
examined, and this extended far enough to establish the fact
as a rule. The style was two-cleft, and all the bristles usu-
ally longer than the achenium. This was somewhat plano-
convex, broadly obovate, thick, rugulose, shining, from dark
brown to black in color. The stems were convex on one side
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and grooved on the other, a cross section being meniscoidal

rather than grooved-triangular when the steins are fresh. It

was exceptional to find the involucral leaf horizontal at

maturity. The stems grew in quite large tufts, much like

Kleocharis obtusa in habit. They were from six to fifteen

inches long, frequently recurved or prostrate. Though variant

from the species as described, it hardly seems separable from
the, type, as the number of stamens either in Scirpus or Eleo-

charis is not constant. The present season (1890) I have
found essentially the same form in two places near Chicago,
at Millers and Dune Park, Ind., in the Pine Barren region.

These are stations on the Michigan Southern R.R., about
five miles apart, and the plants were obtained from the wet
sands of the ditches skirting the railway. Considerable pains

were taken to see if the flowers had more than two stamens.

A dozen clusters of spikelets were selected, generally from
stems borne on different roots, and three or four flowers from
each cluster were examined. The style proved uniformly two-
cleft, and the stamens two in number. I looked in vain for

an exception, but would not affirm that it may not be found.

This seemed the more curious, because in 1*77 I collected S.

debilis of the typical form only a few rods from where it was
found this year at Miller's. It was along a roadway in a

field beside the railroad. It was sought again in the same
fe" v "J!>

locality, but in vain, the grass having supplanted it, or the

grazing cattle having destroyed it. An examination of the

dried specimens shows that they have flowers with three

stamens. It is doubtful whether the two sets of gatherings

from these contiguous spots on different years are of the same
group, for this constancy of difference would hardly be ex-

pected. Hut those of 1890, though much farther apart, are

referable to the same group, since they are from the ditch

along the same side of the track, though this is not continuous,

being crossed or interrupted by some low ridges. Hut plants

readily spread under such conditions. In other respects the

plants were quite like those from Chesago Lake.
In the wet sands near the station at Center City Ranun-

culus Flammula L. was frequent. The stems are ascending
or erect, from three to five inches high. The lower leaves

are linear to oblong-linear, and from one to two inches long.

Hie flowers are from one-fourth to one-third of an inch in

diameter, with five to seven petals. This is the second time
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I have come across this form of the plant, having previously

seen it under similar conditions of growth at Escanaba, Mich.

Upham gives Minneapolis as another station for it in the

state. Its range in Gray's Manual is given as "shore of Lake
Ontario, and northward." As the Manual is for the United
States I suppose this means the southern shore. Macoun
gives it for the Canadian shore, and "the gravelly banks of

rivers to lat. 69° (Richardson.)" The Michigan and Minne-
sota plants are interesting as extending the geographical

range farther up the Great Lakes and into the region of the

Upper Mississippi. The plant evidently conforms to the var.

intermedins in the Manual. The conditions of growth may
have something to do with the erect or semi-erect habit of the

stems. In both cases where found these were carefully noted

and compared with those of var. rcptans, the common form.

I have always found the latter in open places, in sand or

gravel quite bare of other vegetation, or with plants low or

creeping like itself, and not shading it. In the var. inter-

medins the plants grew among scattered spears of grass and

rushes, considerably overtopping and shading them. It could

not easily lie on the ground and root at the joints, though
there is sometimes a tendency to this in the lowest joint or

two. The erect or ascending stems—the latter the more com-
mon position—are so slender that they could hardly support
themselves if deprived of the shelter and protection of the

surrounding plants, and forced into the conditions of the

creeping stemmed variety. They often lean against these

plants as if too weak to stand alone, and are apparently
struggling upward toward the light.

Englewood, Chicago.

A visit to the West Indies.

A. S. HITCHCOCK.

The readers of the Gazette may be interested in a few of

the observations made during a recent trip to the West Indies.
The expedition was organized and conducted by Dr. J.

T.
Rothrock, of the University of Pennsylvania, in whose yacht,
the White Cap, we lived during our absence from the United
States. We started from Fernandina, Florida, Nov. 4th,
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1890, and returned to the same port Jan. 29th, 1891. Our
vessel, a yawl-rigged schooner of fifty-one tons, was com-
manded by Capt. Freeman Boynton, an experienced naviga-

tor in the West Indian region. The party consisted of Dr.

Rothrock, D. J. Bullock and J. P. Moore, of Philadelphia, and
the writer.

The month of November was spent cruising through the

Bahamas of which group we visited New Providence, Eleu-

thera, Cat Island, Watlings, Crooked Island, Fortune Island

and Great Inagua.

Excepting Inagua the islands are quite similar in geological

and floral characters. Over the coral limestone are scattered

thin patches of soil which have collected in the depressions,

the larger and deeper of which are termed banana holes. It

was surprising to see so much vegetation growing from so

little soil. But the ligneous flora consists mostly of shrubs,

eight or ten feet high, while trees of even moderate height are

uncommon, although Andros is said to be thickly wooded.
The land owners are at present greatly interested in the

cultivation of Sisal hemp, l the fiber of which promises to be-

come an important production of the islands. The plant is

admirably adapted to thrive on the almost soilless rock, where
few other economic plants would grow. When a plantation

is once established successive crops are taken from the sarrte

plants.

The pine apple 2
is cultivated more or less throughout the

islands but chiefly on Eleuthera, where the peculiar red soil,

which is best fitted to produce the finest fruit, is found in

greater abundance. No fertilizer had been used, and the grow-
ers found that the soil, strangely enough, was wearing out,

with no virgin soil to draw upon. This result will come about

|n time, even in a tropical country, especially where the soil

is thin. But now a chemical fertilizer is imported from the

United States and the land is yielding large returns.

The cocoa-nut 3
is cultivated everywhere especially near the

sea-shore, where it finds the best conditions for its growth.

The milk of the nut is very refreshing to a thirsty traveler.

Many a time, on a hot day, when oppressed by the heat, I

1 Agave rigida Mill. var. Sisalana Engelm. Acad. St. Louis, iii. p. :*I6. (For

article on the industry, see Northrop, Pop. Sci. Mo Mar. 1891.) The names fol-

lowing are those used in Grisebach's Flora of the British West Indies.
I T\ <-» «-. « « — . * d -»^Ananassa sativa. (Bromel.)
Cocos nucifera. (Palm.)
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have made my way into a plantation, found a tree where the

nuts were within reach, cut one off and with my machete,

slashed away a portion of the thick husk surrounding the nut,

made an opening through the shell, and quaffed the cool

and pleasant flavored liquid within. The green cocoa-nut con-

tains only milk, but as it ripens the "meat" deposits around
the interior, at first soft and nearly tasteless, but finally hard

and sweet as in the nut of our markets. While the meat is

yet soft it is much relished by some, but to me it was insipid.

At Crooked Island we saw the French wells, which are cut

in the solid rock scarcely above the sea level, and some half

buried cannon both of which are supposed to date back to the

time of the buccaneers. Along the shores we saw innumer-
able piles of conch shells, each with a small hole broken in

the end, where the conch had been pushed from its fastening

by the fishermen. The flesh, which to me tasted like boiled

leather, is much esteemed by the natives.
The southern islands of the group yield large quantities of

salt. Sea-water is run into shallow ponds, each owner hav-

ing his portion partitioned off by a stone wall, where it is

evaporated by the sun. The residue is scraped into large

heaps near by, where it is allowed to remain exposed to the

sun and rain, apparently without serious loss.
Inagua differs somewhat from the other islands of the

group. It is larger, more nearly circular in outline, and has

a deeper covering of soil. There is a more decided change
in the flora, Florida types being replaced by those of Cuba
and Hayti. Grass land is comparatively abundant, affording
pasturage for stock. In the interior of the island are savan-
nas which appear to be dried up salt marshes. The experi-
ence acquired during a trip to this region will furnish our
party with ample material for mosquito stories during the
rest of their ltves. The little pests were simply intolerable.
As we walked along they flew up in clouds from the grass,
biting through our clothes and even crawling up our sleeves
for a good drink of our rich northern blood. No doubt the
recording angel, that day. was obliged to devote considerable
attention to Inagua. I tried smearing the exposed parts with
oil of pennyroyal and vaseline, as has been recommended, but
it was of little avail against Inagua mosquitoes. On the oth-
er hand, while in Jamaica we were not troubled by insect
pests of any kind, except, in certain localities, by the ticks.
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Nor were we nearly so uncomfortable from the heat, as in the

amas.Bah
The trees in common cultivation through the Bahamas are

poinciana, 4 with its long pendent pods and feathery foliage,

which is deciduous in January; the almond, 5 easily distin-

guished at long distances by its flat-topped, imbricated foli-

age; "cedar", 6 sand-box, 7 and, of course, the cocoa-nut and
banana. 8 The silk-cotton tree, 9 or "big tree" as the inhab-

itants have christened it, near the post office at Nassau, fig-

ured in Garden and Forest (vol. iii. p. 347), is a magnificent

specimen, but is peculiar in being low and wide-spreading in-

stead of tall and proportionately more slender as is usually

the case. In Jamaica it is one of the tallest trees of the

forest, sometimes rising a hundred feet to the first branch.

It is used extensively for making canoes, which are hollowed
out from a single log, but is of little value otherwise.

The silver-top palmetto 10 occurs abundantly throughout
the Bahamas. It is used by the natives for thatching their

huts; and also for making hats, mats, baskets, ropes, etc.,

for which purpose the central unexpanded bunch of leaves is

employed.
After leaving Inagua, we sailed for Kingston, Jamaica.

During our six weeks stay on this beautiful island we visited,

after leaving the capital, Port Morant, Port Antonio and
Luc/a. The party made a most delightful trip to the summit
of Blue Mountain Peak, distant from Kingston twenty-one
miles. The journey to Gordantown, about half way, was
made in carriages, the remainder on horseback, our provisions

and apparatus being carried on pack mules. Although mid-

winter, flowers were abundant, as were ripe strawberries,

which we picked and ate with relish- Above 5,000 feet, ap-

proximately, tree-ferns 1 Appeared and gave a decided tropical

look to the forest. Blue Mountain Peak reaches an altitude

of about 7,300 feet, the highest point on the island. The
temperature at noon was 55^ F., but it is said that ice occa-

sionally forms. From 2,000 to 4,000 feet elevation coffee and

! £
oinc}ana regia. (Legum.

)

lermmaha Catappa. (Combret.)
Casuarina equisetifolia. (Ament.

)

' Hura crepitans. (Euphorb.)

J

Musa sapientum. (Musac.)
• Eriodendron anfractuosum. (Bombac

|

1
° Thrinax argentea. (Palm.

)

'Cyatheaarborea. (Filic.)
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cinchona plantations are frequently seen. We saw several

more or less ruined drying-floors which were formerly used

for drying the coffee. These were made by paving or cement-

ing a square of level ground in a sunny situation.

As has been noted by most travelers in tropical regions

the most striking feature of the vegetation to a person coming

from the north, is the varied character of the flora. One

rarely sees areas in which one species is conspicuously pre-

dominant. No one type is able to exclude others by force of

numbers as in temperate climates. Another effect is the ex-

tension of the flowering season of a given species. There is

to be sure, a season during which most of the flowers are pro-

duced, but one is almost sure to find stragglers in bloom at all

times of the year.

Compared with the central United States, we find in Jamaica

several exotic orders largely represented, as Malpighiaceae.

Melastomaceae, Myrtaceae, andPiperaceae. Others of which

we have but a few outlying members are there in abundance;

as, Apocynaceae, Acanthaceae, Rubiaceae, Laurineae, Aroid-

eae and the genera Solarium, Ipomoea and Croton. One can-

not fail to observe also the more familiar orders Malvaceae.

Leguminosae, especially Cassia and Mimosa, and a great var-

iety of ferns. Ferns in the swamps; ferns on the arid rocks;

ferns that are epiphytes; ferns that are climbing, either on

trees by rootlets, or over bushes p*r"by recurved spines; ferns of

all sizes and shapes from the great tree ferns with fronds ten

feet in length down to the wee species, an inch long, growing
in the moss on its trunk. Aroideae will also attract attention,

especially large leaved Philodendrons, climbing the tallest

trees, and sending down long air-roots, which hang suspended
like ropes, in fact they are used by the natives instead of

ropes. The innocent looking Canna-like, but much dreaded,

dumb cane 12
is another interesting member of the order.

Orchids are abundant, especially the epiphytic species

To see great bunches of these, many kinds in full flower, and

the assortment of Tillandsias, or wild pines perched all along

the branches of a half dead mango or silk-cotton tree, is a

beautiful and, to the collector, usually a tantalizing sight.

On the other hand many orders, large at home, are scarcely

J Cary-
ophylleae, Rosaceae, Umbelliferae and the genus CareX

13 Dieffenbachia Seguine. (Aroid.)
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Even composites are scarce. Of Cacteae I observed Opuntia

Tuna common along the coast; O. coccincllifera and O.

Ficus-indica, introduced around dwellings, Mclocactus com-

munis/\r\ arid places; Cen us graudi[flows and one or two other

trailing or climbing Cerci ; C. Sivartzii and Opuntia spina-

sissima. The last two species were particularly abundant on

the palisades, an extremely sandy tongue of land, at the end

of which is Port Royal. O. spinosissima sometimes grows to

the height of 25 feet and is truly a tree cactus, the straight

and frightfully spiny trunk being crowned by a spreading or

pendent series of oblong joints. C. Swartzii (botanically so

J
or 30 feet

and has the habit of C. gigrantea. It is used extensively for

hedges, being planted very close and kept trimmed to a given

height. Another hedge plant much used is the Pinguin. 13

Euphorbia antiquorum is introduced in many places, es-

pecially in the Bahamas, and where established, often occu-

pies considerable area to the exclusion of everything else,

forming a prickly and impenetrable thicket ten or fifteen feet

in heighv.

On Eleuthera and some of the neighboring islands grows a

species of AgaveA with the flower stalk 25 or 30 feet high.

This is, curiously enough, called
''

4 bamboo" by the natives.

The real bamboo is extensively naturalized in Jamaica, and

is used for a variety of purposes. Many of the huts are made
by weaving the split bamboos into upright posts and thatched

with "cane " (sugar cane) or wild cane. 14 Baskets and other

small articles are made from the finely split culms; drinking

cups and other vessels from the closed joints; fences, includ-

ing the posts, are largely made from this grass.

To me one of the greatest curiosities of the flora was the

mangrove l 6 swamps. These have been frequently described

but must be seen to be appreciated. We saw a very fine

grove at Port Morant, at the head of the bay and lining each

side of a small river which enters it at that point. From the

outside it presented a most beautiful bank of glossy, dark-

green leaves, reaching to the water's edge. Inside, however,

one sees about as dismal a view as can be imagined. I he

trees all perched on spider legs, through whose intricacies a

13 Bromelia I'inguin. (Bromel.)
14 Arundosp. (Gram.)
1B Khizophora Mangle. (Rhizoph.)
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man could scarcely make his way ten feet, the absence of life,

except the devilish looking crabs., crawling around on the

roots, the stillness, and often the vile odor of rotten oysters,

all combine to make a mangrove swamp, though fascinating,

a place to be left as soon as possible, and I always felt, on

leaving as if I were being chased by all sorts of bacterial germs.
In some places land is being reclaimed from the sea quite

rapidly by these swamps. The trees live only in salt water
and die off as soon as the land is dry. Thus the inner edge
of a swamp is composed of dead or dying trunks or loop like

roots, while the outer edge is constantly pushing out into the

water as soil is gradually accumulated by the roots. This

extension seaward is carried on first by means of the aerial

roots which either spring from the arched roots, in which case

they curve outward and downward, or from the branches,
when they drop nearly vertically. These frequently branch
and re-branch before reaching the mud in which they become
fastened.

The second method is by means of the young piantlet,

whose radicle elongates considerably before dropping from
the tree, so that it is all ready to start out in life as soon as

released. It is 8 or 10 inches long and cigar-shaped, thus
placing the center of gravity near the lower end. In this

condition it is carried in the water till the lower end strikes

the mud, when roots are sent down, the leaves are developed
and a young mangrove is started.

Along the seashore one sees an abundance of the seaside
grape, » 8 named from the likeness of the clusters of fruit to our
cultivated Vitis and not from habit, for it is a straggling shrub
or tree with large, round, smooth and unusually red-veined
leaves.

Another common plant of the lowlands and one which the
collector is likely to remember with regret is the necker-bean.

l7

This is a more or less climbing shrub, having the stem, peti-
oles and even the under side of the midribs armed with re-

curved prickles and bearing clusters of spiny pods which contain
about two drab seeds of the size of marbles The hand is

easily introduced to gather the flowers, but the withdrawal is

resisted by dozens of prickles— like a patent rat-trap.

1

6

Cocoloba uvifera. (Polygon.

)

17 Guilandina Bonducella. (Legum.)
18 Coix lachryma. (Gram.)
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with which baskets and other ornamental articles are made.
At first sight one would hardly think that the hard bean-like
seeds belonged to a grass.

In the forest we saw many trees whose names were fami-
liar. Among them was the mahogany, 19 a majestic tree with
globular woody fruit and abruptly pinnate leaves; and the log-

wood, 20 a small, leguminous tree, bearing at that season an
abundance of flowers and fruit, and extensively naturalized in

Jamaica. Large quantities of its wood and also of fustic 21 are

exported for extracting the dye. As it is very bulky it would
seem more economical to extract the dye on the island.

The trumpet tree, 22 rather common and quite conspicuous
from its large leaves whitened beneath and clustered at the
ends of the long branches, is quite useful on account of the
fiber obtained from the inner bark. Out of this is made a very
durable cordage; also whips by peeling back the bark, cutting
off the inner wood except enough for a handle, and plaiting
the fiber into a lash.

In the dense woods grows the cacoon, 23 a high-climbing
leguminous vine bearing an immense pod as much as three or
four feet long which contains the large sea-beans often washed
up by the sea on sandy beaches
M

but these in time are strangled to death and rot away leaving
the ungrateful vines as huge spirals, capable of bearing their
own weight, having destroyed the ladders by which they
mounted to their success.

lb I^iow mention a few of the more important fruits. Of the
/ Anonaceae there are the sugar apple, 24 about the size of an

orange and green, the one-seeded carpids composing it being
easily separated from each other; the custard apple " of about
the same size but with the surface smooth and light brown;
the sour sap, 26 larger, ovoid with the green surface weak-
prickly; and the cherimoya 27 (Jeremiah, as the natives pro-
nounce it), about the size of the foregoing, but with the

Swietenia Mahogoni. (Meliac.)
19

* Haematoxylon Campechianum. (Legum.)
Madura tinctoria. (Urtic.)

2 J
Cecropia peltata. (Urtic.

)

' Entada scandens. (Legum.)
* 4

RolliniaSieberi.
* 5 Anona reticulata.
s
* Anona squamosa.

J7 Anona Cherimolia.
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surface smooth and faceted. This last is certainly the most

delicious fruit I ever tasted. We saw it only on Blue Moun-
tain. The sour sap is acid and at first seemed to have the

flavor of kerosene, but we soon became accustomed to it and

when beaten up with sugar it was quite a delicacy.

The papaw, 28 a smooth yellow fruit, of one to three or even

ten pounds weight, containing the numerous shot-like seeds

in the center, tastes not unlike muskmelon. The guava, 29

from which the delicious guava jelly is made, is about the size

of a lime, and like the pomegranate, contains so many seeds

that it is not desirable eating though pleasant flavored.

The naseberry, 30 or sapodilla as it is called in the Bahamas
and to some extent in Kingston, is also about the size of a

lime, but has a rough brown skin and one or two large black

seeds.

The alligator pear 31 was a grievous disappointment. It is

CU<*/"Jw -savo

about the size of a goose egg and contains one large seed

surrounded by yellow, and to us very insipid, flesh. It was

learned that it should be flavored with salt, pepper, vinegar,

U The mango, 32 in spite of its slight turpentine flavor, was

very good eating, but it requires considerable experience to

eat it without daubing the juice all over the face. The fruit

is somewhat larger than the alligator pear and flattened. It

contains a large seed, whose surface is covered with long fiber,

out of which the pulp must be sucked.
Oranges, and sweet ones, too, are plenty. We bought

them at fifty cents per hundred. Bananas are also abundant,
but strange to say, we found great difficulty in getting ripe

ones, as they are picked for shipment when green. They sell

for twenty-five cents a bunch. Plantains 33 resemble bananas
but can b'e distinguished by the longer neck to- the fruit.

They are eaten fried in cocoanut oil or butter, being while

raw very inferior to bananas.
The akee 34

is a red, pear-shaped or slightly three-sided
fruit, which contains a pulp (arillus) of the color and consist-

» 8 Carica Papaya. (Papayac.)
*» Psidium Guava. (Myrtac.)
:!0 Sapota achras. (Sapotac.)
1

' Persea gratissima. (Laurin.)
:,9 Mangifera Indica. (Terebinth.)
3:1 Musa paradisiaca. (Musac.)
14 Blighia sapida. (Sapind.)
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ency of beef-fat. At maturity it bursts open, exposing the
large, glossy black seeds. It is used to flavor fish.

There are several starch-containing food plants which are
little seen in the north. The yam 3

s

* probably furnishes more
J grown. It seemed in-

ferior to either the sweet potato or the Irish potato, being
coarser and rather tasteless. The tuberous roots are large,
irregular, and frequently weigh several pounds.
The cassava 36 (tapioca, mandioca) also furnishes a large

amount of food to the poorer classes. The rhizomes are
ix or eight inches long and rather slender. The skin is peeled.

\ The
residue is used to make cassava bread or cakes. The wash
water is allowed to stand, when the suspended matter settles.
This is used for starching clothes.
A third starch producing plant, quite common along the

J This somewhat re-
sembles a giant calla-lily. The rhizomes, or * 4 coco-feet " are
roasted and eaten quite commonly by the natives. The ar-
row-root 38 belonging to the carina family is also grown.
The bread-fruit 39 tree is cultivated, and has become natur-

alized in many places. The fruit, which looks like a big
osage orange, is much relished by Jamaicans, but as was the
case with many tropical fruits and vegetables, it seemed to
us to lack flavor. Its near relative, the jack-tree 40 with much
largcr oblong fruit is less common.

I he chocho 41 a prickly oblong vegetable resembling a
cucumber, is prepared for eating in the same way as squash
and tastes like it.

1 he oc^ra, 42 not uncommon in northern gardens; bay-
berry 43 whose leaves are often used for flavoring; allspice* 44

rose-apple, 4
' a tree with leaves like the mango, but with

large white flowers having numerous long stamens; tama-

Dioscorea. alata. etc. (Diosc
|

Janipha Manihot. (Euphorb.)
' Coloc. iaesculenta. (Aroid.)
Maranta sp. (Scitam.

)

Artocarpus incisa. (Urticac.)10 A. integrifolia.

3 5

36

8

88

3 9

4?

4 3

4 J

Lech iiim prhil*» (Cucurb )

Abelmoschus moschatU (Malvac
|

Pimenta acris. (Myrtac
.)

J Pimenta vulgaris.
* Jambosa vulgaris (Myrtac.)
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rind, 46 whose pods contain sweet but slightly acid pulp fre-

quently put up as preserves; pigeon-*pm?>47 calabash, 48 a tree

with few wide-spreading, horizontal branches and fascicled,

oblanceolate leaves, the fruit of which is made into drinking

ry^jXky/ vessels, etc.; the cashew, 49 whose root* taste something like

/ peanuts; the star-apple, 50 a beautiful tree with leaves glossy,

dark-green above and ferruginous silky-pubescent beneath; the

bimbling 51 bearing its exceedingly sour fruit directly from

the trunk; the annatto 52 (spelled also annotto, arnotto, etc.,)

with prickly pods, the contents of which yields to water the

red coloring matter of commerce; all these are frequent in

cultivation, and were to us among the most interesting features

of the island

Two other plants deserve mention. One is the sorrel
53

which we observed only in the Luc^a district, where it is

common. It grows to the height of three or four feet, losing

its leaves in the fall. The calyx continues to grow and be-

comes ripe about Christmas. It is then a brilliant scarlet and

quite juicy, tasting like Oxalis. The juice is extracted with

hot water, flavored with spices and sweetened, thus making a

very refreshing drink.

The second plant is the coco or cacao, 54 from which

chocolate is made. The peculiarity of this tree is that the

small flowers grow in fascicles right out of the trunk. One
sees flowers and all stages of fruit on the same tree. The
latter when ripe is a dark red in color, ovoid, six or eight

inches long, with ten longitudinal furrows. The seeds are

washed free from pulp, carefully dried, and (when made by
the natives on a small scale) pounded into coarse powder
between stones. To this is added cocoanut oil and enough
annatto to color it, when it is formed into cylinders about the

size of a candle and six or eight inches long. The cocoanut
oil is prepared by grating up the ripe nut, usually very labori-

ously by the use of an ordinary tin grater, boiling the meal
with water and skimming the oil off. A little annatto is

usually added to give it a yellow color.

46 Tamarindus Indica. (Legum.)
47 Cajanus Indicus. (Legum.)
48 Crescentia Cujete. Bignon.)
49 Anacardium occidentals (Terebinth.)
50 Chrysophyllum Cainito. (Sapot.)
31 Averrhoa Bilimbi. (Oxalid.)
58 Bixa orellana. (Bixin.)
68 Hibiscus Sabdarifa. (Mai vac.)
5 4 Theobroma cacao. (Buettner.

)
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On our way home from Jamaica we stopped for three days
at Grand Cayman. This is a small coral island midway be-
tween Jamaica and the west end of Cuba, and a dependency
of the former. The inhabitants are mostly white, very hos-
pitable, and differ from those of the other islands visited in

being active, thrifty and enterprising. Here we saw the
walnut, 55 whose fruit resembles our black walnut in taste,

shape and in being enclosed in a rather woody shuck.

Another interesting tree which we did not see in Jamaica,
was the manchioneal. 56 The inhabitants told great stories

about its deadly effects and warned me against it. To test

the matter I rubbed some of the fresh juice on the back of my
hand, allowing it to remain three hours, without result. This
only proves that the plant does not always have the effect as-

cribed to it. But it seems to be a fact, from the common re-

port, that the juice will frequently form bad sores where it

touches the skin. As is the case with our poison ivy, it prob
ably depends upon circumstances and the individual.

During the trip I made collections of seeds, living plants
and herbarium specimens which are being studied at t^he Gar-
den. There are many difficulties in the way of collecting

dried plants in the tropics. One of the worst is the humidity
of the atmosphere. I succeeded in avoiding all trouble from
mould by using drying paper (best quality carpet paper)
which had been previously impregnated with corrosive subli-

mate. I used wire presses, with straps, changed the papers
at least twice a day, and frequently exposed the already dried
bundles to the sun.

Missouri Botanical Garden, St. Louis.

Notes on the apical growth of Liverworts.

DAVID M. MOTHER.

(WITH PLATE XIII.

)

The striking similarity between the very young thallus of

certain liverworts and fern prothallia is a familiar fact to bot-

anists and has led me to suspect that a careful study of the

apical growth of several available forms, by more accurate

* * Aleurites triloba. (Euphorb.

)

Hippomane mancinella (Euphorb.)
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methods than have been heretofore used, might perhaps
throw more light upon the affinities of these groups of plants,

or add something toward the confirmation of the generally

accepted views.

As is well known, the commonly accepted view of botanists

is that growth in the thallus in the Marchantiaceae and allied

forms takes place by means of several initial cells. * From
careful serial microtome sections of young plants grown from

gemmae of Marchantia polymorpha it seems very probable that

in these young plants there is only one apical cell. In a

series of longitudinal vertical sections of a number of young
plants only one apical cell was found (fig. 1). Sections made
parallel to the surface (longitudinal transverse) of plants of

the same size and age as those just mentioned show two or

three cells lying side by side, which have been regarded as

initial cells, and may yet be so regarded. Kny (Hau und
Kntwickelung von Marchantia polymorpha, p. 374) says: "At
the bottom of the apical indentation, slightly bent toward the

under side, there is a row of cells each of which is bounded
externajly by a free, slightly curved wall and has two side

walls converging slightly toward the front and two posterior
meeting the latter at right angles and cutting each other atj^w-j a.iu >-"i-iiiiS
the back (nach ruckwiirts). [That is, the apical cell is in the

shape of a broad wedge]. Although one or two cells neces-
sarily occupy a middle position within the row, we cannot
therefore speak positively of two or more apical cells, because
it is not possible to demonstrate that a certain one or two
cells form the permanent organic middle point from which
regular segments are derived. The possibility is not excluded
that by further growth in width on one side of the apical re-

gion, one cell, at first exactly in the middle, or its axial de-
scendants, may be pushed to one side." Xow from sections
parallel to the surface of a young plant of Marchantia poly-
morpha (fig. 2) it is difficult to say whether cells x, x\ and
x'\ are all apical cells or just one, x. From the statement of

Kny just quoted I am rather inclined to think that one cell
x, is the true apical cell, and xJ and x" are segments just cut
off in the order indicated. From fig. 3, a similar section of

the thallus of Asterella ham'spinertca, it is seen that very
much the same order exists, it being difficult, if not impos-
sible, to decide whether one, x, is the apical cell and x' and
» -

i Schenk: Handbuch. vol- «331. 1882. lli^£l^
die Lubermoose, part (>, p. 2. 1878. Also: part 4, p. 1(5.
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x" only segments, or whether all are apical cells. Essentially

the same thing occurs in Conocephalus conicus, Anthoceros

Levis, and Riccia. Moreover as stated in a foregoing para-

graph, only one apical cell has been found in longitudinal

vertical sections, as shown in figures 1, 4, 5, and 6. Yet it

may be, from the fact that this row of cells is arranged in a

curved position on account of the hinder part being wider than

the fore-edge, that longitudinal sections would pass only di-

rectly through the long axis of one cell, the others being cut

more or less obliquely, thus obliterating the appearance of the

segments of the apical cell. In older plants this might per-

haps be more probable, but in young plants (and this was the

kind used) the planes of the longitudinal axes do not seem to

diverge enough to obscure the arrangement of the segments.

However this may be as to the number of apical cells, such

are the facts observed by me, and from these it seems that it

is as probable that there is but one as that there are several.

The resemblance between a fern prothallium and a young
thallus of Marchantia polymorpha grown from a spore, js in-

ieed very striking, as will be seen upon comparing fig. 7 with

a young prothallium. In this (fig. 7) there is but one apical

cell whose segments already cut off can be followed without

the slightest difficulty. A transverse section through the

growing region of a fern prothallium shows a structure similar

to that in the liverworts under consideration (fig. 8). Here
will be seen one or several initial cells, the number varying

with the width of the sinus.

All sections were cut from specimens imbedded in paraffin,

by a Minot microtome. The specimens were fixed in chromic

acid 1 pur cent, or absolute alcohol, stained in toto with alum

cochineal, and countervailed on the slide with Bismarck

brown (70 per cent, alcohol solution). The Bismarck brown

is a very satisfactory stain for cell walls.

Indiana University^ Bloomington, Ind., March 5, iSqi.

Explanation of Plate XIII -Fig. 1, longitudinal vertical section ot grow-

ing point of young thallus of Marchantia polymorpha Fig. 2, transverse lon-

gitudinal section of similar plant.— Fig 3, transverse longitudinal section

through growing point of Asterella hemisphaerica.— Fig. 4, longitudinal vertical

section of same plant as &— Fig. % same, of Conocephalus conicus iMg. <>,

same, of Anthoceros la-vis.— Fig. 7, young thallus of Marchantia polymorpha
grown from spore (after Kny).— Fig. 8, transverse longitudinal section through

the apical region of a prothallium of Onoclea struthiopteris; the shaded cell is

the egg-cell of an archegonium.
. , . .. Al m

All figures are magnified about 350 diam. except <'» which is about I ,.> aiam.

and
; ,,h ut 1'JoOdiam
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Some new Solaiuicet* from Guatemala.

JOHN M. COULTER.

Joh
naceous plants from his recent Gautemalan collections. Among
them I find the following species which seem worthy of char-
acterization, although in the present confused state of our
knowledge concerning this perplexing group absolute certain-
ty seems unattainable. Without any desire of possibly mul-
tiplying synonymy these species are put on record as follows:

Solaiiuin Said to be a vine, more
or less rough with stellate hairs: prickles stout and subulate
or recurved, yellowish, especially stout on the stem, usually
more slender on the midrib and principal veins, copious or
scanty: leaves rather large and membranaceous, oblong or
ovate, sinuate-toothed or lobed, or even entire, 7 to 15 cm.
long, with equally 4 to 6-rayed hairs below, and central
division much elongated in the otherwise shorter-rayed hairs
above: the simple loose few-flowered racemes or cymes soon
lateral: calyx deeply 5-cleft, with stout often bulbous-dilated
prickles and mostly long-acuminate lobes: corolla 2.5 cm. or
more in diameter, whitish or light blue(?), deeply parted into
lance-linear lobes, which are thickly stellate-pubescent with-
out: anthers linear-lanceolate: the smooth globose berries be-
coming 1.5 to 2 cm. or more in diameter, turning red(?).

c
SC
o
U
oIw' PePart -

Kscuintla, alt. 1100 ft., March 1890 (J. V.

iaoA ,cT ^
oncePclon - depart. Escuintla, alt. 1200 ft., April

1890 (J.

{?

Juan M

Brachistus Escnintlensis n. sp.— Glabrous throughout or
mmutely puberulent: leaves large and thin, ovate (often
broadly so), acute or acuminate, usually oblique at base and
more or less tapering into a petiole, entire or with a slightly
wavy margin, very unequal in size, the largest becoming 20
to 26 cm. long and 12 to 13 cm. broad: flowers on pedicels of
various lengths in umbellate axillary clusters along the main
stem or on leafy branches: the short and broadly clmpanulate
calyx with an entire margin (rarely a few almost indistin-
guishable teeth): corolla about 12 mm. long with 5 erect
lobes 4 or o mm. long: berry globose, 8 to 9 mm. in diam-
eter.— Escuintla, Depart. Escuintla, alt 1100 ft March
1890 (y. D. S. 2207). ' *
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Bassovia Donnell-Smithii n. sp.—Said to be 24 dm. high,

more or less softly pubescent or even hirsute, the upper parts
of the stem and inflorescence glandular: leaves ample and
thin, petioled, ovate to ovate-lanceolate, acuminate, from
almost entire to sharply sinuate-toothed or lobed, 7.5 to 17.5
cm. long, minutely pubescent above, more conspicuously pu-
bescent below, the midrib and principal veins usually promi-
nently bordered by dense whitish pubescencte: flowers on long
pedicels in rather dense axillary umbellate clusters: the gland-
ular calyx with small but evident te-th: corolla with ovate
obtuse or acute glandular lobes 5 or 6 mm. long: anthers
whitish-scarious along the lines of dehiscence: "fruit red".

—

Gautemala, Depart. Guatemala, alt. 5000 ft., February 1890
{J. D. S. 2270); Duenas, Depart. Zacatepequez, alt. 5000
ft., April 1890 (J. D. S. 2258).
Bassovia macrophvlla. — Pansamala, Depart. Alta

Verapaz, alt. 3800 ft., April 1889 (Turckhcim 1438). This
plant was at first considered to be a variety of the new B.

Mexicana B. L. Robinson, of Pringle's distribution of 1890,
and is so reported in Mr. Smith's "Enumeration", Part II.

However, Mr. Robinson has since kindly looked into the
matter, and the conclusion seems evident that it is the South
American Witheringia macrophylla, a plant of puzzling syn-
onymy. Bentham and Hooker refer it to Bassovia, and
Miers to Brachistus. The disposition made of it by Bentham
and Hooker seems to be the most natural one.

Crawfordsville. hid.

w 6 *ictft

New Grasses.

(iEORC.E VASEV.

The discovery of a second species of Orcuttia makes it

necessary to somewhat modify the generic characters. They
should now read as follows:

[Tribe FestUCE^E, sub-tribe Seslerua.] Oiruttia.— Pani-
cle somewhat spicate, with short, simple, alternate, sessile

pikelets, somewhat distant below, and crowded toward the

ummit: spikelets many flowered, compressed: empty and
flowering glumes much alike, with many prominent straight

nerves, strongly toothed or lobed at the apex: palet equaling
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its glume, narrow, thin, green on the strongly angled keels:

anthers 3, styles 2, filaments and styles projecting beyond the

apex.

Orcuttia Greene! n. sp.— Apparently annual, culms cespi-

tose, many from one root, erect, finely pubescent, 8 to 10 inch-

es high, with 8 or 10 nodes: sheaths shorter than internodes,

loose, the lower ones particularly so, pubescent and striate:

leaves erect, rigid, narrow, 1 to \\ inches long, pungently

pointed, the upper sheathing the base of the panicle: panicle

2 to 3 inches long, somewhat flattened, of 10 to 15 contigu-

ous spikelets: spikelets flattish, \ to \ inch long, of 5 to lo

flowers; empty glumes two-thirds as long as the flowering

ones, all sparsely pubescent, green, oblong, with strongly

toothed apex; flowering glumes 2 to 2£ lines long, with about

5 sharp teeth at apex, folded excentrically; palet as long as its

glume, narrow, strongly 2-keeled and hispid on the keels.

Collected on moist plains of the upper Sacramento, near

Chico, California, June, 1890, by Prof. E. L. Greene.

Eragrostis spicata n. sp.— Culms perennial from strong

rhizomes, erect, rigid, 3 to 4 feet high: leaves distant, rigid,^iv^, CW -^ l^L lllj^

erect, 10 to 15 inches long, involute toward the apex, sheaths

longer than the internodes, ligule inconspicuous: panicle spike-

like, very narrow, cylindrical, densely flowered, 10 to 1*>

inches long, tapering at top, branches closely appressed: spike-

lets about 3-flowered, 1 line long; empty glumes half as long,

the upper broader, both obtuse or truncate, short ciliate on

the keel; flowering glumes 3-nerved, short-falcate.— Collected

at San Jose del Cabo, Lower California, by T. S. Brandegcc
1890.

Muhlenhergia Alamosa* n. sp.— Perennial, tufted: culms

numerous, compressed or angled, erect, 2 to 2i feet high,

wiry, rarely with 1 or 2 branches near the base, with about o

nodes, the upper ones distant: lower cauline leaves erect, short,

2 to 3 inches long, the uppermost 8 to 10 inches long, equal-

ling the panicle: panicle 4 to 5 inches long, 1 to 2 inches

wide, open, the branches in threes or fives below, unequal
capillary, the lower third or half naked, the upper part 15 to

20-flowered, pedicels short, diverging: spikelets purple, over

1 line long; empty glumes ovate-acuminate or awl-pointed,

half as long as the flowering glume, which is white barbed be-

low on the margins and on the nerves of the palet; awns fl«X*
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uose, 6 to 8 lines long.— Collected at Alamosa in Sonora bv
Dr. Ed. Palmer, 1800, no. 407.

Calaniagrostis (lensus n. sp.— Culms in large patches,
from strong rootstocks, 3 to 4 ft. high, robust, leafy, 5 to <i

nodes; the lower sheaths loose and longer than the internodes,
the middle ones shorter than the internodes, the upper includ-
ing the base of the panicle; leaves often a foot long, rigid,

plane or becoming somewhat involute at the long slender
points, somewhat scabrous, as are the sheaths; ligule 1 line

long, lacerate: panicle strict, lance-oblong, 4 to 6 inches long,

rachis slightly scabrous, branches somewhat verticijate, ap-
pressed, 1 inch long and densely flowered: spikelets crowded,
2 to 2}2 lines long; outer glumes linear-lanceolate, nearly
equal, acute, slightly scabrous, margins slightly scarious; third
(or flowering) glume a little shorter, narrow, apex slightly

toothed and mucronate, a few short hairs at the base; awn,
twisted near the base, a little longer than its glume; palet a1*11
little shorter than the glume, thin; sterile tuft, - nder, one-
third to one-half as long as the glumes, with few hairs.

Collected near Julian, San Diego co., California, by C A\
Orcittt.

Calamagrostis kcplerioides n. sp.— Culms erect, 2 feet

high, rather rigid, smooth: leaves 2 to 6 inches long, narrow,
somewhat scabrous, ligule conspicuous, laciniate, blade rigid,

pointed, the upper very. short: panicle spike-like, narrow, 8 to

•i inches long, the branches in short, approximate (or at the
base rather distant) clusters: spikelets about 2 lines long,

linear-lanceolate, rather smaller, but otherwise much as in

Calamagrostis densus; the panicle having much the appear-
ance of Koeleria cristata.— Collected near Julian, San Diego
co., California, by C. R. Orcutt.
Department of Agriculture, WashtJi^ton, /). C.^r W+W*WW**, «-, rw ,..-,.. ,.^

BRIEFER ARTICLES.
Simple mechanism to show "roTmpisni.—Take the work- of an old

clock run by a weight rather than a spring and support them horizon-

tally, i. e. with the shafts vertical. The weight is to be carried over a

pulley outside the works and the pendulum is to be removed so that

the wheels may be made to revolve at a much more rapid rate than in

the clock. One of the shafts, that bearing the scape wheel, is longer
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than the rest, so that the scape wheel is outside the frame, i. e. above it

in the position described, being supported by a bearing not in the

frame itself, but in a separate piece bent and riveted to the frame. This

piece must be cut away and a new bearing made for the shaft under
the scape wheel instead of above, which any ingenious boy can easily

do. This leaves the scape wheel free to carry the seed pans.
Solder the middle of a stout, horizontal brass wire six inches long

to the face of the scape wheel, and to each end of this wire a deep tin

pill-box, an inch and a half in diameter, one for a seed pan and the

other to be filled with ballast for a counterpoise. The edge of the

pill-box, not its face, should be towards the wheel, and the face of it

should be inclined at an angle of about sixty degrees to the horizon
so that the radicles of the germinating seeds in their downward growth

_ face of the box. Most of this face

should becut away and a piece of glass put inside to serve as a win-

dow. Against this put the seeds, already germinated so that their

radicles begin to appear, placing the radicles so as to point downward;
fill the box with moist saw-dust, and set it going in a warm place,

using a heavy driving weight (I used about twelve pounds). This
will make the brass arms carrying the pill-boxes revolve at a suffi-

cient rate to create considerable centrifugal force in the boxes. The
germinating radicles will feel the force of this enough to deflect them
at a considerable angle from the perpendicular.
The apparatus will run several hours and if you do not want to sit

up nights to wind it, all the better, as the direction of growth during
the night will be so obviously different from that during the day when
the apparatus is running as to make the experiment more conclusive.

against

JVebraska.
Notes from Columbus, Ohio.—Among my last summer's collections

from this vicinity was a form of Bidens connata Muhl. which was
typical in every respect except that it had upwardly barbed awns.
Or. hereno VV arson, to whom the specimen was submitted, pronounced
it unchanged ,n other characters. In making a revision of Sullivant's
catalogue of plants of this vicinity, I find mention of plants near B.
frondosa L., "except smaller and smoother; heads fewer-flowered,
with pappus upwardly scabrous."
The following species of western plants, with the exception of

Dysodia (not heretofore known ,n this locality), were collected the last

of October about the winter-quarters of Sells Brothers' Circus, at Se-
ville Ohio, near Columbus, the Croton alone being out of bloom:
Erodium cicutanum, Aster pauciflorus, Amphiachyris dracunculoides,
Dysodia chrysanthemoides, Gutierrezia Texana, Helenium nudi-
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florum, H. tenuifolium, Parthenium Hysterophorus, Solanum
rostratum, Monarda, citriodora, and Croton capitatum. The plants

were first noticed by W. J. Greene of the Ohio Experiment Station,

and appeared to be growing well and spreading. The seed was evi-

dently scattered from cars or wagons upon the return of the show at

the close of the season.—Aug. D. Selby, Co/umfius, Ohio.

Continuity of the protoplasm in the Chantransia form of Batnu-h-
ospermum.—Strasburger (Botanisches Practicum, p. 403, 2nd German
edition), mentions the fact of the continuity of the protoplasm be-

tween the cells of filaments of Batrachospermum. The writer's

attention was attracted to this phenomenon while studying the Chan-
transia form of one of the species of Batrachospermum, probably
Chantransia (Batrachospermum) macrospora, from Florida; and the

protoplasmic connection was so evident that he thought the readers of

the Botanical Gazette might be interested in his observations.

The phenomenon was first noticed in a slide of the alga which had
been mounted in glycerine jelly. In preparing the specimen for the
jelly the glycerine had caused a slight shrinkage of the cell-contents,

drawing it away from the cell-walls in all parts of the cells except at

the ends, where fine threads of protoplasm which pierced the end
walls were plainly seen to connect the shrunken masses of protoplasm
in the different cells. The figure, showing this condition, was drawn
from a filament on this slide with a Abbe camera, power 600 diameters,

(reduced one-half).

A very sasisfactorv way of demonstrating the pres-

ence of the connecting fibril is to stain the alga fila-

ments with an alcoholic solution of eosin, w;ish in water,

and then carefully ihrink the contents of the cells with

dilute glycerine. The water washes the eosin out of

the cell-walls leaving the granular matter of the cells

deeply stained and the connecting protoplasmic threads

slightly colored. Borax carmine also gave satisfactory

results. Iodine and methyl violet did not differentiate

clearly enough, the cell-walls being so deeply stained

as to obscure the protoplasmic connections. However,

the green filaments, with the contents shrunken a little,

exhibit the connecting fibril in an unmistakable way. The Chantran-

sia form is better to demonstrate the continuity of the protoplasm

than the sexual form, because the cells are as a whole much larger.

Bradley M. Davis, Indiana University, Bloomin^ton,

A method of studying the irrowtfc of tulM-rs.—After a careful exam-

ination of all the literature on tubers and tubercles at hand it appears
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that the application of the Baranetzky auxanometer to a study of their

growth is either unknown or rarely practiced. No record of such use

can be found. The writer therefore ventures to note a method of set-

ting up the apparatus, for this purpose, which is now being employed

with good results in the botanical laboratories of the University of

Minnesota.

Potatoes are selected that make the tubers habitually some distance

from the base of the aerial stem. The soil is removed through a

separable side of the culture-box and a tuber is exposed. This is

blocked up rigidly from below . in such a manner that no downward
movement of the tuber can take place. A jacket made of two small

square pieces of cigar-box wood is now fitted on the upper and under

sides of the tuber, the lower piece resting on the block below. The

pieces are held around the tuber by means of very slender rubber-

bands and by small cleats on their faces which grip the tuber gently.

The upper of these squares of wood is furnished with a central screw

to which the thread of the tracing wheel is attached. The whole is

then covered with soil and the side of the box replaced. The smoked
cylinder is now brought into position, the battery and clock connected

and the tracing-needle adjusted. The clock should be set to release

the armature every three hours. Now, when growth takes place in

the tuber, since no movement downward can ensue, the thread is re-

leased and the tracing-needle makes a vertical stroke, indicating the

growth. (See Vines : Physiology p. 399; Sachs : Physiol. Eng. trans.

p. 557; Pfeffer
: Pflanzenphysiologie II, p. 86; Detmer :

Handbuch
Pflanzenphys. p. 257; Goodale : Physiol. Bot. p. 383.)
Experiments made up to date indicate but do not demonstrate a

daily periodicity in the growth of the potato tuber. If such is the case

two explanation* would at once suggest themselves. Since the

apparent maximum of growth in this organ lies between 10 P. m. and 8

a. m. it might be compared with aerial shoots and the rhythm be con-

sidered a hereditary trait, as the embryonic positive-hebotropic
curvature of ivy shoots. More reasonable, however, would be the

other explanation, co-ordinating the daily rhythm of the tuber with

the rhythmic production of starch in the assimilating surfaces.
A more extended series of experiments along this line is being con-

ducted by Mr. C. P. Lommen and he will doubtless be able to speak

more fully upon the matter later on. This note merely calls attention

to the method of -tudy.

nesota.
>f

A monstroH form of a common lieW daisy.—The plant which I am
about to describe was received from Virginia where it was found
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blooming in a fence corner in December last during a period of warm
sunny days and occasional sharp, frosty nights.

The head is normal as to the involucre, the white rays and a zone
of a certain width of disk flowers. Then however comes a zone of

ray flowers again, standing more or less upright and looking outwards;
and surmounting the rounded summit of the receptacle is a tuft of the

brown bordered scales quite similar except as to size to those of the

involucre. There is no extension of the normal axis and no tendency
to a repetition of the flowering or vegetating shoot; hence it is not an

example of the not uncommon proliferation unless we shou'd call it a

case of inverted proliferation which would not be accounting for its

existence.

'I he explanation which I would offer is based upon a hint obtained
from Sachs's Plant Physiology where he describes an abnormal sun-

flower in illustrating the principles of acropetal succession in growth.

I should say that an injury, possibly cold, arrested growth at the de-

veloping apex of the receptacle when this latter was still quite young
so that it ceased to be the growing point. Just below and round
about this region renewed proliferation of embryonic tissue began
and proceeded backwards towards the older parts, forming a new
growing zone to which the arrested original growing point now stood
in the same relation as the older parts in the ordinary receptacle stand

to the normal growing apex or centrum. In furtker development the

disposition of the members of the inflorescence would now be in the

true but inverted progressive sequence from the older to the newer

parts of the axis; that is, the abnormally placed involucral scales about

the center, followed by the ring of ray flowers and these succeeded by

the disk flowers which merge into those of the unaltered parts of the

receptacle.—B. W. Barton. Baltimore, AM.

EDITORIAL.
Ir really seems that the flood gates have been opened in the mat-

tej of priority in nomenclature and that we are to be deluged with

ancient names for well-known plants. That too great conservatism

may have withheld the authors of our floras from making needful

' hanges may be conceded to those who are radical reformers, since it

ls of no importance for our present purpose. But the search after

new-old names is leading those who are making chanfl I into some

ludicrous and even ridiculous blunders. It is not our intention to
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single out examples of these from the numerous ones in recent publi-

cations. Rather it is our endeavor to stay the tide of folly.

Many botanists who appreciate their limitations in the matter of

describing new species, ignore or underrate their limitations in the

matter of nomenclature. It is vastly easier as a rule to determine and
describe a new species than to settle on the oldest proper name of a

plant. In the latter, experience is of even greater value than in the

former. Those who think it a mere matter of searching through books
will find in their undoing that it is much more.

Is it not also curious, from a psychological point of view, that one
who is compiling a local flora or writing an article- on local plants,

should decline to use the names applied to the plants in the flora of

the country— names which it is quite certain designate unmistakably
what plant is meant— and should go searching after other names
which may be older and may be applicable to the plants under con-

sideration ? Is it not evident that something other than a clear indi-

cation of the plants is sought ? Is it the cheap renown of differing

from "an authority ?"

While Lesquereux and James's Manual is the best book on the

mosses of North America, let us use the names therein, even though we
see their faults. While Gray's Manual remains the best book on the

flowering plants of its range let us use its names, and " therewith be
content." And so of every book. Accept the best till there is a better.

Only when monographing a group has one a moral right to discard any
name however bad.

CURRENT LITERATURE.
Minor Notices.

Plant* Europe* is the title of an important work by Dr. K.
Richter, whose first volume has just appeared. It is intended to be a

systematic enumeration, with synonymy, of the indigenous phanero-
gams of Europe. The first volume contains 378 pages, with a very
complete index, and presents the Gymnosperms and Monocotyledons.
In the matter of nomenclature the oldest specific name is adopted, in

whatever genus it has appeared. The Gymnosperms show 8 genera
and 40 species; while the Monocotyledons have an enumeration of 251
genera and 1799 species. The largest family « Graminece, with 751
species, followed by Liliacea

(342 species), Cyperacea (287 species),

Orcmdace* (170 species), and Iridaceae (105 species). The work is an
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exceedingly important one, not only in bringing together in handy
form all the species of phanerogams with their synonymy, but also in

helping establish the nomenclature of European plants. It is pub-
lished by Wilhelm Engelmann of Leipzig.

A handbook of Geographical Botany, by Dr. Oscar Drude, has re-

cently been issued from the press of J. Engelhorn of Stuttgart, as one
of a series of geographical handbooks under the general direction of

Dr. F. Ratzel. The book contains nearly 600 pages and several colored
maps, and is altogether one of the most complete compends of phyto-
geography that has appeared. The relation of plants to environment
is discussed in all its ramifications. The conditions which cause a
special display of certain plant groups in different regions are fully

considered; and finally the different plant regions of the earth (some
twenty-one principal ones) are described. We would commend this

book to any would-be translator, as one that deserves to be speedily

translated into English, for its range is world-wide and its usefulness

should be equally extensive.

An interesting work, by A. Osw. Kihlman, entitled "Pflanzen-

biologische Studien aus Russisch Lappland," has just been published
in Helsingfors (Finland). It appears as a part of the Proceedings of

the Finnish Biological Society. The book contains 300 pages, many
additional tables, 14 plates, and a colored map. The plates, which are

reproduced from photographs, are exceedingly interesting, showing the

landscape Of Lapland and the characteristic plant life. The flat land,

the scraggy shrubs and trees, the deep snows, and the altogether

drearv look make a strong impression. Of course, all this is but

superficial; and the effect of these conditions on plant life is the theme
which is fully discussed.

OPEN LETTERS.
To phytographers, especially Crypto#amists.

La longue experience que j'ai faite dans l'elaboration de mon Syl
logc Fungorum omnium m' a persuade de Putilite, je dirai meme de
la necessite, de suivre dans la description des plantes certaines regies

Voici ces recommendations:

nou
hi

aes diagnoses specifiques on generiques (preferablement en latin)

ccmcises et comparatives selon les regies phytographiques. En effe
1

; t tres difficile et souvent tres ambigu de choisir dans la foule des
details les caracteres e- entiels et diff£rentiels.

%
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2. La phrase specifique ou diagnose est, pour certains auteurs par-

ticulierement cryptogamistes, excessivement detaillee et prolixe et trop

laconique pour d'autres. Une bonne phrase specifique doit donner,

en forme assez concise et claire, seulement les caracteres essentiels et

differentiels. Toute observation de detail doit etre relequee apres la

diagnose. II est encore necessaire pour les especes nouvelles d'indi-

quer son affinite avec les autres connues plus prochaines. Celui qui

determine des especes nouvelles sait combien de temps il doit perdre

pour la determination s' il a a faire avec des diagnoses tres prolixes et

sans notions d' affinite.

3. L'experience a deja demontre, du moins dans la crvptogamie,
qu il est tres utile, pour la designation de la paternite d'une espece,

d'indiquer entre parentheses l'auteur qui a le premier decrit sous

d'autres genres cette espece. II est toujours necessaire d'ajouter le

nom de l'auteur qui a transports l'espece du genre primitif a un

autre, car sans cela on devrait entendre que l'auteur de l'ouvrage ou

la combinaison des noms est citee, est egaiement l'auteur de cette com-
binaison. Nous trouvons par ex. dans les ecnts de Winter des noms
semblables: " Spluerella convexula (Schwein.) Syn. Sphmria convexula
Schwein." Si nous n'ajoutons pas le nom Thiimen apr&s la parenthese
nous devrionscroire que Winter est l'auteur de la combinaison; et alors

nous aurons d'apres les regies d'autres botanistes les deux notations

suivantes: Spluerella convexula (Schwein.) Wint ou Spluerella convexula
Wint. qui sont toutes les deux fausses. Mais si nous disons Spluerella

convexula (Schwein:) Thiim. nous avons la notion tres exacte que

Schweinitz a cree l'espece et que Thiimen l'a rapportee a son juste genre.

4. En decrivant les cryptogames parasites, il faut citer les plantes ou
les animaux nourriciers avec la nomenclature technicjue latine. Les
noms vulgaires. (anglais, italiens, etc.) sont souvent difficiles a

identifies.

5. Pour les mesures des organes tant microscopiques que macro-
scopiques, il est necessaire d'adopter une mesure unique, savoir celle

metnque; pour les mesures microscopiques, laissant de cote toute

fraction, on devra preferer les micromilhmetres ou microns {miera, //).

Les differentes mesures et les fractionnaires sont tres souvent cause

d' erreur ou de doute.
6. Pour designer brievement les dimensions des organes micro-

scopiques il convient (comme du reste plusieurs le font) d'indiqner
d1 abord le chiffre de la longueur et ensuite celui de la largeur plus

grande avec le signe — entre l'une et l'autre en se passant du signe fl's

si V organe est comprime on pourra ajouter 'encore le chiffre de

I'epaisseur, par ex. : spore 15 w 4 signifie spore longue 15 // et large et

c'|)aisse 4 p; spore 15 -4-2 signifie spore longue 15 ji, large 4 P et

epaisse 2 /x. Plusieurs auteurs au lieu du signe w (que j
?

ai propose et

suivi depuis 1872) emploient les signes =, : ,X, qui pour les mathenia-
ticiens ont une signification differente et definie. Pour les organes
macroscopiques on devra indiquer la qualite de la mesure, savoir m.,

cm., mm. et la partie mesuree.

7. Dans la designation de tous les groupes des plantes en general

on emploie des noms feminins {Dicotyledones, Ranuncutacea, Anemone^,
etc.; on devra faire de meme pour les Cryptogames; ainsi si nous

a etre
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disons Sphceriacece, Mucedinece, Hydnece, etc., nous devrons necessaire-

ment dire aussi: Pyrenomyceiecz, Hyphomycetece, Ilymenomycctece et non
Pyrenomycetes, Hyphomycetes, Hymenomycetcs comme voudraient beau-

coup d' auteurs.

8. Les couleurs des plantes et particulierement celles des corolles,

des Champignons, des spores etc., sont souvent decrites avec des

noms de signification incertaine. II serait bien d' employer une
• nomenclature define appuyee a des echantillons normales. Je vais

publier a cet effet une chromotaxie qui sera, je V espere, de grande
utilite.

9. Pour ce qui concerne la nomenclature des fruits et des spores

des Champignons, il serait utile d'employer seulement la suivante,

gmata;
qui au reste est adoptee par la plupart des mycologues:
Hymcnomycetece: Pileus (quelle forme qu'il soit) ;

basidia; steri

sporse; cystidia.

Gasteromyc'tea et Myxomyceteae: Peridium; gleba; capillitium; flocci;

sporse.

Uredhieae: Sorus; uredosporae; teleutosporae; raesosporae; pseudo-

peridium; aecidiosporse; paraphyses.
Ustilagineae : Sorus; sporae.

Phycomyceteac. Oogonia; oosporae; antheridia; spermatia; zygospore;

s
azygosporae; zoosporangia; zoosporae.

Pyrcnomyceteae et Phymatosphaeriaceae: Stroma; perithecium; locuh;

ascus; sporidia; paraphyses.
Discomyceteae et Tuberoideae: Ascoma; gleba; ascus; sporidia; para-

physes.
Schizomyceteae: Filamenta; baculi; cocci; endosporce; arthrospone.

Sphaeropsidae: Perithecium; basidia; sporulae.
.

Mdanconieae: Acervulus; basidia; conidiafet r\on gonidia, nom qui doit

etre reserve aux Lichens).
Hyphomyceteae: Caespitulus; sporodochium; hyphae; sporae.

Obs.: Si la spore germe, il se forme le promycelium qui generale-

ment produit les sporidiola.— P. A. Saccardo, Padua, Italy.

NOTES AND NEWS.

Prof. Maximowicz, of St. Petersburg, well known to all students of

systematic botany, died February 16.
4

_

M. Marcel Brandza is publishing in Revue generate de Botamque,
an exhaustive paper on the development of the seed coats.

Ix Le Botaniste (Feb. 25) M. P. A. Dangeard has a valuable illus-

trated paper on the morphology and anatomy of Tmesiptens.

The report of the mycologist, Dr. Roland Thaxter, to the Connect-

icut experiment station for the year 18)0, is devoted to an extended

account of the deep scab of potatoes and the organism that produces

it, notes on several other plant diseases, and an excellent account to

certain fungicides and methods for their application.
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Under the editorship of Prof. L. H. Bailey, the American Gar-
den has become the sprightliest and most readable of the journals of its

class.

The first bulletin of the Agricultural Experiment Station of

North Dakota deals with grain smuts, a contribution bv the Botanist.
Mr. H. L. Bolley.

In the first of the Beihefte zum Botanisches Centralblatt F. Ludwig
gives a resume of the papers appearing during 1890 on the relation be-

tween plants and snails.

Professor John M. Coulter has been elected President of the
State University of Indiana, and will enter upon his duties at Bloom-
ington next September.

In Journal of Botany (March), Mr. T. D. A. Cockerell gives some ac-

count of the conspicuous European weeds that have become natural-
ized in the United States. *

A popular volume by M. C. Cooke, on the subject of edible fungi,
will be issued shortly. It will be of a moderate size and price, and
wdl contain colored plates of forty-four edible species.

M. A. Lothelier has shown by experiments that plants like Ber-
beris or Hawthorn produce spines more freely in direct proportion to

the degree in which they are exposed to the light.— Gard. Chron.

Dr. Edward Palmer has recently returned from a three months
collecting trip at Manzamlla and Colima, Mexico, having obtained
about 500 species. These species will be reported upon by the botanists
of the Department of Agriculture.

In an account in the Botaniska Notiser of European Uredineae
occurring at Quito, J. G. Lagerheim describes a new parasite of Puc-
cmia grammis, which he calls Fusarium Uredinis. It attacks the
uredosori, giving them a pinkish color.

In American Garden (March), Mr. Walter Deane gives an interesting
and illustrated account of the native orchids of New England. Every
species seems to be mentioned and in a very readable way by one who
knows them well in their native haunts.

Four species of North American plants have become established in

the vicinity of Pavia, Italy, according to M. Bozzi (Atti. Soc. Ital. Sc.

Nat., xxxi, p. 281). They are Oxybaphus nvctagineus, Commelina Vir-
ginia, Elodea Canadensis and Azolla Caroliniana.

The summer course m botany at Harvard University will begin at

the Botanic Gardens June 29, and continue five weeks It will be un-
der the instruction of Mr. W. R Ganong, Instructor in Botany, and
Mr. G. 1?. Pierce, Assistant in Botany, in Harvard University.

Dr. Douglas H. Campbell has been appointed Associate Profes-
sor of Botany at the new Stanford University of California. As the
Pacific slope is already well supplied with workers in systematic botany,
that subject will not be represented At present in the new University. -
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A sorghum smut (Ustilago Reiliana Kuhn) new to the United States

is recorded by Messrs. Kellerman and Swingle (Trans. Kans. Acad.

Sci., xii, 158), as occuring in Kansas. It attacks the panicle, and re-

duces it to a more or less uniform mass of spores. In Europe it also

attacks the staminal inflorescence of Indian corn.

Dr. W. J. Beal has issued a bulletin (no. 72) describing the six worst

weeds of Michigan. They prove to be Cnicus arvensis, Lithospermum
arvense, Verbascum Blattaria, Linaria vulgaris, Plautago lanceolata, and
Rumex crispus. A sample of the seeds of each is glued upon one of

the pages, so that the farmer may intelligently examine his seed before

sowing.

In his " Notes on North American Trees," Professor C. S. Sargent

has taken up the genus Acer (Garden and Forest, April 1). In regard

to the confused synonymy of our sugar maple, the author inclines to

the use of Michaux's name A. barbatum. Following most late authors,

he merges Negundo into Acer and uses the Linnsean Acer Negundo
as the name of our box elder.

We note with pleasure that Mr. Thomas Meehan, the editor of the

Gardeners' Monthly until its discontinuance at the death of the pub-

lisher, and so long and widely known by his botanical writings, will

soon begin the publication, assisted by his sons, of a new journal of

gardening and botanical miscellany. .It will be known as Meehan s

Monthly, and the first number will appear July 1.

The Botanical Club of Washington has begun to make arrange-

ments for entertaining the botanists of the A. A. A. S. They are in-

tending among other things to issue a souvenir of about 40 pages,

giving some account of the trees and shrubs of the streets and parks,

with photographic illustrations. The large number of botanists in

Washington will no doubt do all 111 their power to make a week's stay

pleasant for visiting botanists.

Mr. Geo. B. Sudworth shows in Garden and Forest (April 8) that

if botanists adhere to the priority of specific name as rigidly as zoolo-

gists, that three of our well known plants should be called Negundo
Negundo, Sassafras Sassafras, and Catalpa Catalpa. It occurs to us

that his point is well taken. These extraordinary combinations seem
not to have given zoologists any trouble, as a list of names from

Jordan's " Manual of Vertebrates " testifies.

Nearly one-tenth of the British Agar/c/ni, the group of mush-
rooms and toadstools, are good eating, as we learn from Grevillea

(xix, 83). There are 1,400 species in the British Isles, of which some-
what over half are too small, rare or tough to be of culinary value.

This leaves 680 species that may be edible. Of this number 134 are

known to be suitable for the table, some 30 are poisonous, and of the

remaining 516, nothing certain is known.

The popular notion that the sunflowers turn with the sun has been

put to the test by W. A. Kellerman, who records (Trans. Kans. Acad.

Sci., xii, 140), a large number of observations on the wild Helianthus

annuus. He finds that about 87 per cent, of the heads while in bloom
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show movement during the dav, and a less percentage at night, but
they usually turn through only a few degrees of arc. During the day 23
per cent, move somewhat toward the west, and 8 per cent, in the oppo-
site direction. At night 21 per cent, move eastward, and 8 percent,
westward.

Another considerable contribution has been given by Mr. F. Boer-
gesen in his " Desmidieae" l to the knowledge of this group of Algae
from Brazil. The material had been collected by Glaziou in St. Paul,

and the number of about 130 species and varieties includes about 50
new ones, illustrated in four plates, finely prepared by the author him-
self. Of species and varieties enumerated, the largest numbers belong
to the genera Cosmarium (29), Staurastrum (24), Clostenum and Euas-
trum (16), Micrasterias (10), etc. The diagnoses are all given in Latin.—
r. h.

We are glad to welcome the first annual Bulletin of the Swiss Bo-
tanical Society. It is a volume of nearly 170 pages, with 3 plates, and
contains original papers by Dr. H. Christ, Prof. Dr. Cramer, Dr. J.

Friih, and Dr. H. Schinz. In addition to this there is an account of

communications made to the society, among which we note a revision
of Krameriacece'm which K. lanceolate Torr. is made var. an^ustifoUa of

K. secundiftora DC. A good feature is an excellent and full resume of

the botanical work done during 1890 which had any reference to the
Swiss flora.

The production of tubercles on the roots of English beans has
been accomplished by M. W. Beyerinck (Bot. Zeit., xlviii, 837) by
growing the beans in a sterilized soil and applying pure liquid cultures
of bacteria. The apparatus employed is of new and ingenious design.
The experiments so far completed show that the tubercles on the va-

rious leguminous plants are not due to a single species of bacteria, but
to several, which are also distinct from the soil bacteria producing
nitrification. They also establish the fact that the bacterial growths
do not originate within the plants, for the roots remained free of

tubercles so long as the cultures of the specific bacteria were not in-

troduced.

An early collapse of the plan of publishing general Fungi Exsic-
cati is predicted by M. C. Cooke in the last number of Grevilka, on
the ground that there are too manv being issued with too much dupli-
cation, both in the same and in different series. He notes that Puc-
cinia gramims appears under six numbers in one series, and also under
six numbers in another series, and both sets by the same collector.
Fleospora herbarum appears under eleven numbers in one series, and
under eighteen in another. A long list of American species is given,
each species of which has been issued in from one to three American
series and in as many foreign ones also. He advocates the publication
of series restricted to certain groups. These views must meet the
approval of the majority of mycologists.

1 Eusr. Warming:, Symbolae ad floram Brasiliae Centr. cojnosc Particula XXXIV. Saer-
tryk af Vidcusk. Meddel. fra Naturhist. Foremng, 1890. Copenhagen.
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Abnormal phyllotactie conditions as shown by the leaves

or flowers of certain plants.

AUG. F. FOERSTE.

(with PLATE XIV.)

Sanguinaria Canadensis.— Baillon interpreted the flowers

of the blood-root so .as to make the petals form two decus-

sating dimerous whorls, which by dedoublement have become
whorls of four petals each. The petals of the inner whorl

should therefore be directly superposed to those of the outer

whorl, and the two sepals should occupy a position interme-

diate between two petals of the outer whorl in each case.

Eichler, in his important work "Bliithendiagramme," copies

this view. Unfortunately this interpretation is incorrect, as

may be seen at any locality where the blood-root is at all

common. For the purpose of the following notes many hun-

dreds of flowers were examined, and the accompanying dia-

grams illustrate all the cases found.
It is not a rare occurrence in some, perhaps isolated, local-

ities to find a single scale about half way up the flower

peduncle, subtending a second flower. In this case the sepals

of the subtended flower seem to occupy a position transverse

to that of the scale. The outer set of four petals is inter-

preted as consisting of two dimerous whorls, the lower pair

of petals decussating with the sepals, and the other pair of petals

taking a position directly above the sepals. The inner set of

lour petals alternates with the outer set taken as a whole, and

may be interpreted either as a dimerous whorl decussating

With the second pair of petals, and numbering four in con i-

quence of dedoublement, or as a whorl of four petals, showing
the usual arrangement of whorls consisting > four members
preceding or following dimerous whorls. The latter inter-

pretation is shown to be the correct one by such cases as are

represented by fig. 3, in which the inner whorl of petals is

reduced to three, but the odd petal never occupies a median

position above one of the outer petals, as it should if it rep-

resented the undivided petal of a dimerous whorl. The
pistil consists of two leaves, which typically decussate with
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the sepals, so that the position of the sepals can be deter-

mined even when they have fallen off, which they do as soon

as the flower opens. This typical arrangement of the flowers

is illustrated in fig. I. The stamens have been omitted from

this diagram because nothing definite could be determined
regarding their arrangement. However, the fact that the

leaves forming the pistil decussate with the sepals suggested

the following interpretation. The stamens are too numerous
to be interpreted as a single whorl, even if dedoublement be

allowed its play, especially when it is considered that Canbya,
showing the smallest number of stamens known, six, possesses

at least two whorls of stamens, and that most species demand
a greater number. The blood-root must have more than two
whorls in order to make the pistil leaves decussate in regular

succession with the previous whorl, and with the sepals.

Three whorls at least are therefore represented by the stamens,

but for the present all question of dedoublement must be left

undecided.

During the examination of a great number of flowers be-

longing to the same species it was to be expected that anom-
alous forms would be found Most of these were isolated

cases, such as a single sepal, evidently formed by the junction
of the two ordinary sepals, fig. 2; or the more important case

of sepals occupying a position directly beneath the pistil

leaves, fig. 4, in which case it is necessary to assume an even
instead of an odd number of staminal whorls in order to ex-
plain away their abnormal position, or rather the abnormal
position of the pistil leaves. Slightly diagonal positions of

the sepals are occasionally met with, but the extreme cases,

such as that illustrated in fig. 10, are almost always more ap-
parent than real, and rest upon the fact that the attachment
of the sepals at their base takes up about half of the circum-
ference of the peduncle at this point. As this base, however,
represents the linear area from which the development of the
sepals proceeded, a slight extension of this area to the right
or the left often serves to place the indefinite median line of
A 1 * a

the sepals in a position more or less oblique to the remaining
members of the flower. These exceptional conditions are
mentioned only for the sake of completeness.
A far more interesting group of variations from the typical

arrangement first described is that shown by the petals, and
when the great frequency of such variations from the type is
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considered, the fact that they can all be reduced to a few
series is extremely interesting. It is especially to be noted
that the abnormal conditions immediately to be cited, regard-
ing the arrangement of the petals, have no subsequent effect

upon the position of the pistil leaves, and therefore can not
• * - -*

consist in the interpolation of new whorls of petals, but must
arise from dedoublement and the new conditions which de-
doublement in preceding whorls often forces upon those
which immediately succeed. The most common case consists
in the addition of one, figs. 4 and 5, or two petals, fig. 6, to

the inner whorl of petals, in such a manner that they take a

diagonal position in the flower diagram, more or less approach-
ing the transverse position which a dimerous whorl should
take if it were added to the whorls already existing. That
these petals are not to be interpreted in this way, but as

formed by dedoublement in the nearest petals, is suggested
by the unchanged position of the pistil leaves, as already
mentioned. A second case consists in the removal of one,
fig. 7, or two petals, fig. 8, belonging to the inner whorl of

four petals, to the middle dimerous whorl, thus giving the
second whorl of petals three or four members instead of two.
since this removal takes place in a direction away from a

transverse line connecting the sepals the result is to leave the

original petals in nearly their normal position, and to bring
the added petals into a median position. That this second
whorl does not consist typically of four petals in these cases
is shown by the fact that the space opposite the intercalated

petals is left vacant, whereas a whorl of four members should
be equally distributed. According as one or two petals have
been removed from the inner whorl to the middle whorl, one
or two petals are added to those remaining in the inner whorl
and these added petals are again placed near a transverse line

connecting the sepals, but on the same side of
#
this line.

In a third case, one, fig. 9, or both petals of the second
dimerous whorl have become two by dedoublement. In that

case the four petals of the inner whorl occupy as nearly as

may be their original positions and one, fig. 9, or two petals

are added to their number and then occupy the interval created
by the separation of petals of the second whorl into two
through dedoublement. In this case the addition is made
precisely in line with the transverse position occupied by the

sepals. The three variations from the type just described are
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all frequent enough to be considered characteristic of this

plant. * The first variation is the most common, the second,
next, the third, least frequent.
A in fig. io. Here the oblique

, .

- o — 1

position of the sepals is not considered of moment owing to

the normal position shown by the first set of petals; it is illus-

trated, however, because it is the only good case of oblique
'

position of sepals found during these investigations. The
second set of petals consists of four members. It would be
easy to say that dedoublement had taken place but then in

that case two of the petals of the inner whorl should not take
up a position so decidedly transverse to that shown by the
first whorl of petals. Again the interpretation of the inner
whorl as a dimerous whorl is excluded by the third petal

which seems to make an effort to continue the greater number
of members usually shown by this whorl. If this case were
not unique, it would spoil all value of the previous observations.
As it is, a number of interesting facts seem to have been

brought to light, not usually considered in the study of phyllo-
tactic arrangements shown by flowers. The first of these is

that new members are not added indifferently to those already
existing, but follow certain laws or tendencies. The most
general of these, in the blood-root, is that added members have
a tendency toward placing themselves in a position more or
less in line with the sepals, obliquely so in the first set of va- •

nations described, on one side of this line in the second set,

and exactly in line in the third set. These positions are
more or less approximately that which a new dimerous whorl
would take if added to those already existing. A second
fact is that succeeding whorls attempt to accommodate them-
selves to abnormal conditions shown by previous whorls,
lnis finds its best expression in the intercalation of new petals
in succeeding.whorls in order to fill up the interval caused,
apparently by dedoublement, in the preceding whorl. A third
tact is that these changes in the arrangement of the petals as
here instanced have taken place without producing any effect
upon the position of the leaves of the pistil, and henee have
not the value of newly added whorls. It is difficult to decide
how far dedoublement can account for these phenomena, where
its application has been quoted, or even omitted.

I he slightly oblique position shown occasionally by the
pistil leaves, .s due largely to crowding during their' later de-
velopmcnt in the bud.
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The buds should be studied at as early a stage as possible.

Fig. 11 represents a plant, as it was seen on Feb. 15th, during
a very cold winter. The protecting scales have been removed
and the larger leaf forcibly expanded. Fig. 12 shows the
petals and stamens, partly enclosed by one sepal, the other
having been cut away. Fig. 13 gives a slightly magnified
view of the pistil at this period. It is evident from the size

already attained by the organs, that flower buds should be
studied for phyllotactic purposes during the summer previous
to their flowering season.

Trillium sessile.— In the spring of 1882 a four leaved Tril-

lium was found which illustrated admirably the attempt of

succeeding whorls to continue or accommodate themselves to

the abnormal conditions presented by previous whorls. This
case is illustrated by fig. 14; the letters serve to designate the

flower members but have no other significance. In the normal
development of this plant there should be three sepals and
three petals, in decussating whorls. The outer set of floral

envelopes, marked a, l?
f

r, should have been sepals, and the in-

/ Instead of

that, sepal e occupies the position of a petal, and together with
sepal c attempts to attach itself to the whorl of four leaves as

though it were an independent dimerous whorl of sepals.

This attempt, however, is spoiled by sepal a in its usual posi-

tion, but as if to maintain at least the semblance of a dimerous

/
/

a and e. Further b, which should be a sepal, is developed as

a petal, and only two of the first whorl of stamens are in ex-

istence, b and c, the third a being entirely absent. The sec-

ond whorl of stamens and the leaves present the normal

conditions. If now this case be considered as the attempt of

a trimerous plant to accommodate itself to the dimerous con-

ditions presented by the leaves, then the absence of a stamen
•n the first whorl can be explained. The dimerous whorl of

leaves^, A, is succeeded in decussating order by a second
similar whorl B, B; and this in a similar way by a, c and c

With the adjacent part of /, all acting together as a simple

dimerous whorl, decussating with B, B\ and all having a green-

ish color. With this in turn the purple petals d and b are

found decussating, occupying a position almost directly in line

with the leaves, B, B. The trimerous character of the plant
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retains sufficient power to keep half of /deep purple as a petal
should be. Decussating with d and b are the stamens b and
c as a dimerous whorl. The stamen a which is absent, would
be out of place in a dimerous whorl. The typical trimerous
character is first again fully developed in the second set of

stamens and is retained by the pistil leaves.
The appearance of this plant in early winter is shown by

fig. 1 6. The seedling always starts to grow near the surface
of the ground, and pushes its way laterally under the soil.

Fresh roots start each year from the anterior growths of the
stem, the older roots decay, and when with age the anterior
roots begin to wrinkle and hence to contract, they have a

tendency to pull the growing end of the Trillium deeper and
deeper into the soil. \pi

of these plants deeper and deeper into the soil, but in

the latter cases directly downwards. Fig. 15 shows the
leaves and flower bud of fig. 16, with the protecting scales re-

moved. At the base of the flowering stem e is seen a bud/,
which represents the flowering stem of the season following*
The rootstock has been wrenched so as to show better the
fact that the flowering stems and hence their scars d, c, a,

and others are placed alternately on the right and on the left

side of the rootstock.

Jeffersonia diphylla.— Gray has given a diagram for the
flowers of the twin-leaf which makes them tetramerous, with
the exception of the pistil which has only one leaf. (Genera
FI. Amer. Bor. 111., vol. i, 34). In southwestern Ohio, where
this plant is very abundant, the calyx almost always has five

members, arranged rather on the plan of a spiral than that
of a whorl. Four sepals were a comparatively rare exception.
1 wo whorls of petals and two whorls of stamens were tetram-
erous in either case, whether the sepals were four or five in

number. Typical Berberidacea; possess an equal number of
members in each of the whorls of the sepals, petals, and sta-
mens 1 erhaps it was the attempt to correlate the diagram
ot jeffersonia with those of typical Berberidaceje which led to
the selection of the less frequent forms with a tetramerous
calyx, as representing the typical Jeffersonia. The rarity of
tetramerous forms in the calyx, and the frequency of flowers
with five sepals however, makes it plausible that the five se-
paled calyx still points to the original pentamerous spiral
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character of these whorls, which at present is no longer shown
by the petals and stamens. In fig. 17, the figure given by
Gray is repeated with certain variations, in order to call at-

tention to the peculiar position of the single pistil-leaf. This
leaf should fall opposite one of the stamens of the outer
whorl. As a matter of fact, however, it is opposed to a sta-

men belonging to the inner whorl in the flowers examined.
Fig. 18 represents a subterranean bud of the twin-leaf, col-

lected Feb. 15th with a few scales removed in order to show,
at a, the bud from which is to develop the flowering bud two
years hence. Fig. 19 shows the same bud after the removal
of all the scales, in order to show the flower bud of the next
season, surrounded by the leaves of the same season. Fig. 20
presents a view of this flower bud after the petals have been
forcibly spread apart, showing the petals and stamens.
Rkamnus lanceolatus.—The branches of many shrubs near

Dayton, Ohio, showed the leaf arrangement indicated in fig. 21,

which may be briefly characterized as consisting of decussat-
ing dimerous whorls of leaves, in which the leaves, apparently
belonging to the same node, are not strictly opposite to each
other, but are separated by a more or less pronounced inter-

val. This interval is in most cases not large enough to alto-

gether destroy the effect of decussating whorls as just de-

scribed. The same plants often show a typical two-fifths

phyllotaxy. As a rule species of Rhamnus are described as

possessing an alternate arrangement of leaves.

Fraximcs.—A twig collected at Granville, Ohio, is repre-

sented by fig. 22, but only one-fourth of its natural size.

Here a branch has divided dichotomously, between the nodes
A and B

f but that the dichotomous character was already
developed at a much earlier period is shown by the develop-
ment of four leaves at the node A ; the median two leaves

should have met at the centre of the compound stem at this

locality, but they have been crowded towards the exterior so

that both appear in the figure here presented. That the

dichotomous character was developed at an even earlier stage
ls shown by the position of the upper scales of the winter bud.
The effect of this irregularity (best seen at A, upon the suc-

ceeding nodes 5, and C9 ) is to increase the interval between
the leaves belonging to the same node, already shown at A.
This interval again diminishes at the node Z7, and ceases at

node E in one branch and at node F (not figured) in the
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other. The lateral branches are all normal. This case is

quite typical for phenomena as shown by dichotomously

branching abnormal stems with opposite leaves. The small

letters indicate that the leaves are situated on the side of the

branch away from the observer, and these leaves are indicated

by dotted contours in the figures.

Heidelberg^ Germanv*

A study of some anatomical characters of North American

Graminese. I.

THKO, HOLM.

The genus Uniola.

(with PLATE XV.)

In the year 1810, when Brisseau-Mirbel said: 1 4t Le seul

moyen de perfectionner les families naturelles, est a joindre a

letude des caracteres botaniques, celle de tous les faits rela-

tifs a Tanatomie et a la physiologic,' ' he hardly thought of

the important change that would come about in systematic

botany. The rapid increase in the number of species known
made it evident that botanists must not content themselves
with the mere external characters, but that others should be

sought. Later appeared a series of researches especially by
French and German authors, wherein an attempt was made
to give anatomical diagnoses to a number of species; most
successfully by Duval-Jouve, Radlkofer and Vesque. The
importance of studies of that kind was very clear; they not

only furnished additional and often even more reliable system-
atic characters, but they extended the study of anatomy into

wider fields than ever before, until anatomy has become one
of the most important modern lines of botanical science.
And the study of internal structure gave also a most strik-

ing illustration of the physiological life; it became easy to

infer from the structure the conditions under which the plant

had lived, whether in dry or moist localities, exposed to the

sun or in deep shade, etc. Anatomy also rendered great help

in the discrimination of species, as shown for instance by

2 Sur l'anatomie et la physiologie des plantes de la famille des Labiees.
(Ann. du Museum d'Hist Nat. vol. XV.)
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Vesque, 2 who proved that the anatomical characters are much
more distinct and precise than the organographical ones, and
that species of Capparidece may be easily distinguished
merely by the structure of the leaves.
To speak in particular of the Graniine<z\ we have several

works of the greatest importance upon this subject. Duval-
Jouve described 8 species of Agropyrum merely by the struc-
ture of the rhizomes, culms and leaves, and he stated in hi

"Histotaxie des feuilles de Graminees" 4 the principal modes
of arrangement of the tissues in the leaves of this family in re-

lation to the surrounding medium.
Furthermore Hackel in his kk Monographia Festucarum Eu-

rop^earum'
1

(1882), has shown the importance of the leaf-struc-
ture as to the specific differences in Festuca. The same author
has also observed that most of the species of the Andropo-
gone^e ° show very good anatomical characters; and finally

Giintz 6 has made a special study of the leaf-structure.
These studies are, however, not only of a purely scientific,

but also of a practical value, and it is easy to understand, that
they must be a great help, when it is necessary to identify
specimens without flowers. But that this may be done it will

be necessary to know the structure of a large number of
species. That such determination is possible to a certain ex-
tent will be evident if we simply recall the numerous differ-

ences in the form of the rhizomes, the sheath ligule and blade
of the leaves, the vernation, etc., which, combined with ana-
tomical characters, seem likely to give very reliable results.

A few attempts have already been made in the most practical
manner to identify Grasses at a stage where the flowers are
not developed, for instance by Samsoe Lund 7 and Beal. 8

We now proceed to give some anatomical sketches of our
native grasses, making the beginning with the genus Uniola.
of which five species are enumerated from this country, namely:

~ Essai d'une monographie anatomique et descriptive de la tribu des Cap-
Parees. (Ann. d. Sc. Nat. Botanique, ser. 6, vol. xiii. 1SS2).

* Etude anatomique de quelques Graminees, et en particulier des Agropyrum
a* 1 Herault. (Mem. d. I"Acad d. Montpellier, vol. vii, 1870).

4 Ann. d. Sc. Nat. Botanique, ser. 6, vol. i. ISM.
A et C. De Candolle: Monographia Phanerog. Prodromi; vol. vi, 1889.

.
* H E. M. Guentz: Untersuchungen ueber dieanatomischeStructur der Gram-

^eenblaetter, etc. Inaug. -Dissert. Leipzig, 1886.
7
Vejledning til at kjende Grosser i blomsterios Tilstand. Kjobenhavn, 1888.

W,
J. Beal: Grasses of North America for farmers and students, 1**T.
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U. latifolia

Uniola latifolia Michx.—A series of anatomical sections

have been figured on plate xv. These sections have been
taken from the middle part of a completely developed leaf.

As regards the structure of the epidermis of the superior

face (fig. i), this does not show anything of particular interest.

The cells of which it consists are of different size and shape,
forming longitudinal lines in the blade, and the differences

•depend upon situation.

The large bulliform cells 9
lie in broad lines, covering the

green parenchyma between the large nerves, and they form
about six rows of rectangular, uncolored cells. Sometimes
and especially toward the midrib they are interrupted by
prominent and roundish groups of cells, surrounding the base
of long, stiff and pointed unicellular hairs. Bordering on each
side of these strips of bulliform cells there are some rows of

smaller, rectangular cells, the side-walls of which are more or

less undulated. They cover a small part of the green paren-
chyma. The stomata are to be observed here, and they form
only a single line on each side of the groups of bulliform cells,

while the other lines possess numerous short, very thick-
walled and pointed expansions. In alternation with these
thorn-shaped expansions are also to be seen short, unicellular,
slightly curved and obtuse hairs. Besides these rows of epi-

dermis cells there are still a few. from one to five, rows which
cover the stereome. These consist of very short and narrow
cells, the walls of which are strongly thickened.

Comparing the epidermis of the superior face, described
above, with that of the inferior face, we see the following differ-

ences. The bulliform cells are entirely absent, as well as the
long hairs; the short hairs are on the contrary also to be ob-
served here together with the thorn-shaped expansions, which
are still more numerous on this face. The stomata show the
same distribution and number as mentioned before.
We now examine a transverse section of the whole blade,

which, compared with similar sections of the other species of
the genus, shows differences worthy to be considered as
specific. Figs. 2 and 3 represent respectively sections from
the middle part of the blade and a small lateral part, adjoining
this. The median nerve (fig. 2) does not occupy the whole

8 Duval-Jouve; Histotaxie des feuilles de Graminees I c. p. 310
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carene, but merely forms a centre for the entire system of the

mestome. It is the strongest one, containing the farthest de-

veloped leptome and hadrome, and is supported by the largest

group of stereome, but does not, however, connect the superior

face of the blade with the inferior. The carene itself consists

of two groups of mestome-bundles, one on each side of the

median line, and these are all separated from the superior

epidermis by an immense tissue of uncolored parenchyma.

The uncolored parenchyma preponderates then in this part of

the blade and is partly separated from the superior epidermis

by six relatively strong bundles of stereome. In the lateral

parts of the blade it is restricted to a single stratum inside the

rows of bulliform cells.

As to the mestome bundles, there are in this species about

seventy on each side of the median nerve, and they represent

three different degrees of development. The largest (fig. 6)

are characterized by having a layer of very thick-walled pa-

renchyma between the leptome and the hadrome, completely

enclosing the first, and both the leptome and hadrome are

here strongly developed; furthermore by being supported by

two large groups of stereome, above and below, just except-

ing the bundles of the carene, where no stereome is in con-

nection with the superior face of the mestome. The second

degree of development (fig. 8) shows smaller bundles of stere-

ome above and below, and the leptome is not separated from

the hadrome by any layer of thick-walled parenchyma; there

is merely a semicircular layer of thick-walled parenchyma
bordering on the leptome side. Fig. 9 illustrates one of the

smallest mestome bundles, completely imbedded in the meso-

phyll and without any groups of stereome; there is no thick-

walled parenchyma to be observed here within the proper

parenchyma sheath.
As regards now the arrangement of these three different

t,"- 4 *-**-> iiyw inv^ aiiaii^
forms of mestome bundles, this is as follows: The two larger

are constantly situated on each side of the groups of bulliform

cells, while the smallest, those of third degree, are restricted

to a position just between the bulliform cells and the inferior

face of the blade. It must be remarked, however, that this

arrangement does not include the bundles of the carene, for

the reasons mentioned above. As to the number of these

three forms, the smallest ones are the most numerous in the

whole blade. It may be expressed diagramatically as follows:
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A*-C-B-C-A-C-B-C-A 1 -C 1 -B 1 -C 2 -B 2 -C 3 -A 2
,

where A indicates the largest bundles of mestome, the me-
dian being A*; B shows those of second and C those of third
degree. A : corresponds then to the strong bundle in fig. 2,

marked in the same manner, and it is situated below the out-
ermost group of stereome in the figure, separated from this
by the uncolored parenchyma. C 1

is the first bundle situated
between the first group of bulliform cells and the inferior ep-
idermis. The disposition of the groups of bulliform cells may
be seen in the same formula, namely, between A 1 and B 1

,

B 1 and B 2
,
B 2 and A 2

, just above the C's, beginning at C 1
.

This formula may not be strictly constant, but it gives, how-
ever, the general features concerning the relative number and
arrangement of the mestome bundles.

Besides the proper parenchyma sheath of green or some-
times uncolored cells, never wanting in the mestome-bundles
of the Gramineai, some of these bundles show the presence
of another sheath or at least a layer of thick-walled parenchyma
inside this. A distinct thick-walled sheath is shown in fig. 6.

enclosing the leptome, and we are able to trace it also in the
small bundles (fig. 8), though not in the smallest ones (fig- 9)-
Schwendener 10 has called attention to the presence of this
parenchyma, which in several instances looks very much like
what the same author has called a - mestome- sheath." But
in Umola latifoha there is no mestome-sheath; for the reaction
with concentrated sulphuric acid proved that the thick-walled
cells, whether they form a closed sheath or not, merely be-
long to the mestome parenchyma. Furthermore, if it had
been a mestome-sheath it would also have been present in the
smallest bundles The proper parenchyma sheath showed in
some instances (fig. 7), a thickening of the cell-walls, especi-
ally in the cells which border on the leptome side.
Now, concerning the arrangement of the stereome-bundles,we have already seen in the description of the mestome that

the arrangement ,s nearly identical. There is one group
above and below the two largest mestome-bundles, but none
at the smallest ones, and there are merely six isolated groups
on the superior face of the carene, which are not in contact
with the mestome Besides there is also one rather strong
group in each of the outermost parts of the blade, the
margins.

10 S. Schwendener; Die MestomscheidprwwT-Z : 7~, 7T- T
berichted. wiss. Acad. Berlin. lS)

Gramineenblaetter. (Sitzungs
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The mesophyll in this species forms in a transverse section

an interrupted line, being in immediate contact with the epi-

dermis of the inferior face, except where it is interrupted by
the large mestome-bundle of first or second degree. It is on
the contrary almost entirely separated from the superior epi-

dermis by the stereome and the uncolored parenchyma under

the bulliform cells. The mesophyll showed a rather firm

structure without any lacunes.

These are the general features of the anatomical structure

of the leaf of Uniola latifolia, and it will be shown in a follow-

th the corres-

ponding ones in the other species are of truly specific rank.

U. S. National Museum, Washington^ D. C.

Explanation of Plate" XV. — Sections of the leaf of Uniola latifolia.

Fig. 1. Epidermis of the superior, face, X240. Fig. 2. Transverse section

through the middle part of the blade, the carene. The black part of the figure

represents the mesophyll, which borders on the large uncolored tissue of pa-

renchyma. The mestome bundles with their parenchyma sheaths and groups

of stereome are to be seen in the mesophyll. Six rather large bundles of ster-

eome (S) are to be seen on the superior face, the concave part of the carene. X 15.

Fig. 3. Transverse section through a part of the blade, next to that figured in

fig. 2. Five groups of the large bulliform cells are to be seen at B. X 75.

Fig. 4. Thorn-shaped expansion from the superior face, X320. Fig. 5. Hair

from the inferior face, X320. Fig. 6. Transverse section of one of the largest

mestome bundles of the carene, showing the partly green parenchyma sheath,

the leptome above and the hadrome below. The ieptome is surrounded by t

sheath of very thick-walled mestome-parenchyma bordering on a group of

stereome. X50O. Fig. 7. Transverse section of a small mestome bundle, that

next to the midrib. Three cells of the green parenchyma sheath show a dis-

tinct thickening of the cell wall. A group of stereome borders on the leptome

side. X560. Fig. 8. Transverse section of a small mestome bundle from one

of the lateral parts of the blade. There is a horseshoe-shaped sheath of thick-

walled parenchyma on the leptome side, and the proper parenchyma sheath

shows four uncolored cells, while the other ones contain chlorophyll. X580.

Fig B Transverse section of a small mestome bundle, not far from that

figured in fig. 8. The parenchyma sheath is perfectly green, and there is no

thick- walled parenchyma inside this. X580.
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On the organization of the fossil plants of the

Coal-measures. x

DAVID WHITE.

[The following review contains so much of anatomical importance that we

give it this more conspicuous place.— Eds.]

The observations recorded in these three memoirs, while

confined chiefly to types, most of which have been treated

more or less in the preceding parts, are hardly less remarkable

for the information they bring to bear on the mode of the

formation of the medulla and the development of exogenous

growth in certain Carboniferous cryptogams, than for the proof

they furnish of the existence of an exogenous growth among
the Carboniferous ferns.

Part XV throws new light on the structure of the rhizomes

and petioles belonging to Corda's genera Zygopteris and

Anachoropteris, as recognized by Renault, Stenzel, and others,

which Williamson shows to be generically equivalent. For

these he prefers the name Rachioptcris proposed by himself in

1874 (Pt. VI, p. 677) "for a considerable number of these

objects which appeared to be either rhizomes or petioles

of ferns," for the reason that an examination of the struc-

ture of living ferns, classified by their fructification, shows

that "no classification of fossil ferns based solely on

the characters revealpd in transverse sections of their

petiolar bundles can be of value." Neither Prof-

Williamson nor several other recent authors, seems to

be aware of the coincident fact that Dawson in 1861

(Q. J. G. S. L., xviii, p. 323), with equal appropriate-

ness, proposed the new genus Rhachiopteris "to include such

Devonian stipes as indicate the existence of distinct species

of ferns, of which the fronds have perished." Schimper does

not seem to have known of Dawson's genus when he estab-

lished his Rhacopteris (Traite, I, 1869, p. 481), based on the

character of the fronds. Incognizance of these facts and the

too common mis-spelling of the generic names have caused

much confusion in the nomenclature.
To a fine species, from the Halifax deposits, related to

Renault's Anachoropteris Dccaisnii, Williamson gives the

1 Williamson, W. C— On the organization of the fossil plants of the Coal-

measures. Phil. Trans. Roy. Soc. London. Part XV, vol. 180 (1889) B. pP
155-168, pi. i-iv. Part wi. 1. c, pp. 195-214, pi. v-viii Part xvii, op. en-
voi 181 (1890) B. pp. 8JM06, pi. xii-xv.
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name Rachioptcris Grayii, while the section of a hairy branch-
ing stem or rhizome, also from Halifax, resembling in

many respects the young branches of living Marsilese, is

named R. Jiirsnta. Two roots, from Halifax and Oldham,
showing tincture minutely, are called Rhizonium vcrticilla-

turn and R. reticulatnm; and a third, equally remarkable
in structure, whose features resemble those seen in the
cortex of Asteropliyllites Williamsonis, is named R. lacn-

nosum. The examination of new specimens of Cala-
mostachys Binncyana has enabled the author to fill

two gaps in the knowledge of the structure of that

interesting form of strobilus, viz. the distribution of the

vascular bundles of the central axis, and the peripheral ter-

mination of the sporangiophores. Sections of a fertile

strobilus through the latter show a thickened distal

end, occupied by clusters of tracheids concentrated in the

region where each sporangium is organically attached, show-
ing '* that these peripheral terminations of the sporangiophores
approach even nearer than they were previously known to do-

to those of the living Equisetum, in corresponding parts of

which similar clusters of tracheids exist."

Part XVI is devoted to studies of the mode of branching,
the formation of the medulla, and the method of exogenous
growth as seen in a number of Lepidodendra, several of which
are here first described. The author considers the ordinary
mode of branching in this genus to have been dichotomous,.
with a perfect dichotomy of the medullary vascular cylinder,

but that only a segment was cut off from that vascular bundle
when the branch was of a special kind, "characterized by an
arrested development," such as is represented by the tuber-

cles of Halonia, or the scars of Ulodendron in which the

arrested branches supported Lepidostrobi, both of the latter

genera being only "conditions" of various Lepidodendroid
genera.

He finds that the germs for the gradual formation of a me-
dulla in the center of a vascular bundle which previously con-

tained no traces of cellular structure were furnished by the

procambium from which, in the youngest twigs, the entire

bundle originated. The first one or two medullary cells,

formed in the centre of the bundle of tracheids, increased by
the ordinary meristemic process of enlargement and fission.

The internal tension produced by the enlargement of the med-
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ullary cellular expansion caused the vessels of the vascular

bundle to form a ring increasing in size, the number of ves-

sels also increasing correspondingly and changing their re-

spective positions. This meristemic process is repeated ' 'until

the medulla and its surrounding vascular ring attain to their

ultimate magnitude— a condition which was probably coinci-

dent with the first appearance of the more external exogenous

zone." It is probable that the new vessels are produced cen-

trifugally, on the cortical side of the vascular cylinder, though

it is possible that some of the young medullary cells assumed

a procambial form and were converted into vessels. In any

case he considers that the enlargement of the medullary vas-

cular cylinder is mainly, if not wholly, effected "through the

internal tension occasioned by the subsequent multiplications

and expansions of the medullary cells—-a condition that has

no existence among the exogenously-grown trees now living.

He regards the occurrence of an exogenous growth at some

time in the development of all the Carboniferous Lepidoden-

dra as more than probable.
The existence of an exogenous growth among the arbores-

cent Lycopods, Gymnosperms, and Cahimarias has long

been known. Part XVII of these memoirs has the important

office of making known the existence of an exogenous devel-

opment among the Carboniferous ferns. The anticipation

expressed by the author, in Part IV, that Dictyoxylon (Ly-

ginodendron) Oldhamtum, there described as belonging to the

paleozoic Proto-gymnosperms, might be identical with th<

petioles described in the same memoir as EdraxyloiL and later

(Part VI) as Rachiopteris aspera, is now confirmed, and the

two are conclusively proved to be trunk and petiole of the

same plant. The study is thorough; the steps in the growth

of the petiole from the trunk arc observed with the accuracy
and minuteness of detail characteristic of the author's former

memoirs. The pairs of vascular bundles so characteristic

and conspicuous in the middle cortex of L. Oldhatniutn are

shown to pass outwards through the outward cortex and be-

come the tracheal bundles of the petioles of R. aspera. The
clusters of tracheae, in the small stems, which at first formed
one united axial cluster, are separated, the space thus pro-

duced at the center being occupied by a steadily expanding
parenchymatous medulla. This process is accompanied by a

corresponding enormous increase in the number of the vascu-



l89 I -l Fossil plants of the Coal-measures, 175

lar laminae, the inner extremities of which, though commenc-
ing their growth at different periods of life, all start from the
medullary border of the vascular zone and extend to the pe-
riphery. Among the numerous specimens examined the num-
ber of laminae varied from 44 in a small specimen to 11 20
similarly arranged laminae in a larger one. The transition
between the petiolar and trunk structures was not only ob-
served in all stages from many fragments, but specimens
were studied in which stem and petiole are organically united,

demonstrating not merely that Lyginodendron Oldhamium is a
true fern, probably belonging to the Sphenopterids, but also

that the stems of some, at least, of the Carboniferous ferns
" developed their xylem or vascular structure exogenously
through the instrumentality of a meristemic zone of the in-

nermost cortex, which practically must be regarded as a
cambium layer."

Additional observations on the growth of Heterangium
Gmevii are contributed, without establishing its true affinities,

though it seems likely eventually to prove to be a fern. The
discovery of the vegetative organs of Bowmanites ( Volkmannia)
Dazvsoni and the study of their structure shows an organiza-
tion generically identical with that of the Asterophyllites de-
scribed by the author in a former memoir, and the plant
described by Renault as Sphenophyllum Siephanense. The trian-
gular central vascular axis is the most conspicuous character
in the three types. Bowmanites, though it can be regarded
as generically identical with the Sphenophylla whose fruits

have been definitely correlated, is most strongly allied to the

Sphenophylloid type. Williamson calls attention to the fact

that evidence is being obtained of the existence of Carboni-
ferous plants whose branches bore both Asterophyllitean and
Sphenophylloid leaves (a view supported by Stur's researches
among the Schatzlar Calamariae), and that Sphenophyllum and
some forms of Asterophyllites should be united in the same
genus. All these types, however, he regards as belonging to
the great family Calamari^, of which Equisetum is "a poor,

feeble and degraded member," rather than the central type.

Washington, D. C.
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On the relation between insects and the forms and
V

character of flowers.

THOMAS MEEHAX.

Surely all must concede that those who are industriously-
collecting and recording facts in relation to the visits of insects
to flowers are engaged in a work of great value to science.
To my mind one of the weaknesses of these observers is to

attach too much importance to their work. In the enthusi-
asm of useful discovery, it becomes difficult to believe that

the facts noted by other observers can have a value equal to

our own, and we must deal leniently with the friends whose
weakness induces them to belittle or ignore the work of others
in parallel lines. It will do no harm, while so much is being
claimed for the influence of visiting insects on the form and
general behavior of flowers, to note a few propositions which
have been presented and proven during the past few years,
and in which I think my own work has had a place, which
surely show that insects are not the all important factors in

many given results credited to them.
1. Many changes in the forms of flowers are attributed to

the insect's touch, and it is claimed that modification has
slowly proceeded through the ages responsive to these insect
habits; but it is surely not denied, at this day, that change
does not occur by slow modification, but by leaps, and often by
leaps of a gigantic kind. Insects can do nothing here.

2. It has been shown that in the earlier stages of fertili-

zation there is no reason why a flower may not be indiffer-
ently of either sex, and that the final determination of this
matter is a question of nutrition, with which an insect can
have little to do.

3- There is no question that a flower proterandrous in one
district or season may be proterogynous in another— that it

is wholly i matter of meteorological influence, in which an in-
sect has no place.

4- Fertility in plants is not wholly a matter of pollina-
tion, borne plants are barren though the pollen tubes can be
traced to the ovules and myriads of fruit resulting from per-
fect fertilization fall in an early stage. Nutrition is of as
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much importance as fertilization by the pollen in an early

.
stage 1 in securing ultimate fruit.

5. The floral parts are modified leaves— modified by a
process that lessens their vital power— and color in these
floral parts is an attribute of weakening vital power, having
no relation to the visits of insects.

6. Plants wholly dependent on insects for fertilization are
all perennials. An innumerable number of the flowers of these
plants fall unfertilized, and but for their being perennials,
many species so dependent would have long since disappeared.

7- All annuals, though in some cases so arranged that

cross-fertilization may occur, can self-fertilize when cross-

fertilization fails. In fact annuals are in a general sense self-

fertilizers. In almost all cases annuals have every flower
fertile.

8. Flowers do not abhor own-pollen, as the proposition
once enthusiastically ran. No flowers are so truly fertile as

those of the cleistogene class, while the nearly allied class

of plants which fertilize before the corolla expands are also

certainly fertile. The list in these two classes has grown so
large as to render the proposition cited untenable.

9- It is conceded now that variety or variation is an essen-
tial condition in the order of things,— and that there is no
more reason why special forms or colors in flowers should be
made dependent on the accident of an insect's visit, than are

forms and colors of minerals. The forms and colors of

flowers must have had an extensive range had not an insect

appeared on the stage.
We must not forget that what we call the kingdom of nature

is a vast organization in which a great number of smaller and
inferior powers are working apparently independently, but
actually in co-operation or accord with the greater ones. No
one phenomenon can be fairly placed to the credit of any one
direct cause. The forgetfulness of this fact leads to many an
error in our theoretical deductions. At any rate the unchal-
lenged propositions I have enumerated, show how many things
have to be considered before we accept the wide generaliza-
tions presented by those who tell us of the relation of insects
to the forms and characters of flowers.

Germantown, Phila.

1 This proposition is commended to the author of the note on Cephalanthus,
at P. 66 of this volume.
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BRIEFER ARTICLES.
aarestion on the proper terminology of the spermaphytie flow-

er-— Faults in botanical terminology are, as in all other branches of

science, very numerous. The more striking ones may perhaps be
classed under a two-fold grouping— those which represent actual dif-

ferences of opinions among authorities or different methods of naming
the same phenomenon and those which indicate the vis inertia of the
science on account of which universally abandoned notions are per-

petuated by the retaining of the unmeaning or misleading words
which were applied when erroneous ideas regarding anatomy, develop-
ment and homologies were the only ones known to botanists. Of the
first mentioned group the words Phanerogam or Gymnosperm are

good examples. No one supposes that the Phanerogams are really

the plants in which fertilization is distinct— as was the notion of Lin-
naeus. The word to-day may be applied to the group of plants which
produce embryos and pollen-tubes — the Embryophyta Siphonogama
of Engler, or it may be defined as the group which produces seeds and
suspensors, or as the group in which one may distinguish the three
embryonic layers of Hanstein and secondary endosperm. It makes no
difference; the word is good enough if one defines it correctly.
Whether one says Anthophyte, Spermaphyte, Seed Plant or Phanero-
gam is unimportant. So whether one defines the Gymnosperms as
seed-plants with apical cells as Van Tieghem defines them, as Archi-
spermous flowering-plants after Strasburger, as polyembryonic seed-
plants, as seed-plants with suppressed secondary endosperm, as flow-
ering plants with uncompressed floral axes; whether one accepts the
view of Eichler regarding the homology of the cone or that of Baillon
is of no importance. In any case the words are correct enough and
express very well what one wishes to express when one uses them.

I he other group of erroneous terms can not be dismissed so lightly.
One of the most confusing places for the novice in botany is that part
of the ordinary text-book which treats of the flower. The old and
mistaken notion that flowers contain male and female organs took
such hold of the authors on botany that, to this day, although it is

about fifty years since the idea was abandoned, one can find nothing
but confusion m the terms which are applied to the various phases
and parts of flowers. Grayi speaks of hermaphrodite, unisexual, male
and female flowers; Sachs of hermaphrodite flowers, of sexual organs
-meaning stamens and pistils^; Gcebel of unisexual flowers and

Structural Botany p. 191.

'Physiology of Plants, Eng. tran. p. m and elsewhere.
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hermaphroditism, of male and female flowers*; Bessey of the female

flower of Gymnosperms 4
; Luerssen of the male and female organs, of

male and female flowers (die Geschlechtsorgane, mannliche Bliithe,

weibliche Bliithe, etc.) 5
; and one can hardly find an author of note

who does not thus perpetuate in his terminology notions which he

must certainly have abandoned and desires to guard others against

adopting.

Now in this case there seems to be no excuse for such looseness.

If biology is to be an exact science it should use its terms as the

chemist or physician does. Acids must not be called bases, magnet-

ism must not be called heat, electricity must not be called thermo-

dynamics. Let it be remembered that reproductive cells are of two

kinds, those formed by division of an existing plant-body, namely

spores, and those formed by fusion of gametes, namely eggs. A plant

which produces pollen-grains, embryo-sacs, conidia or any kind of

spore is a spore-bearing plant or sporophyte (in the widest sense); a

plant which produces gametes (whether they be isogametes as in C7o-

thrix, Mucor, Syncephalis, or spermatozoids and eggs—both or either)

is a gamete-producing plant or gametophyte. We may then use our

terms correctly as follows:

Gametophyte group. Sporophyte group.

Hermaphrodite. Monoclinous, diclinous.

Unisexual, bisexual. Monoecious, dioecious.

Male, female. Staminate, pistillate.

Spermatozoid, egg. Microspore, macrospore.

Fertilised egg. Macrosporophyll, microsporophylL

etc. etc.******
,

—
We may speak of hermaphrodite, unisexual, male prothallia of ferns,

^ we like, but we should certainly say monoclinous, monoecious, mi-

crosporophyllous flowers. The general adoption of some uniformity

in the applying of names to flowers and parts of flowers would not

only make all discussions of them clearer but would not do learners

the injustice of forcing upon them the very ideas which it is deemed

important they should not get. Mifm
Mifin

Curious case of germination in Citrus (leciumina.— I received a few

days ago from Prof. Le Baron R. Briggs, of Harvard University, half

of a fruit of Citrus decumana on the cut surface of which was a seed

which had begun to germinate. The hvpocotyl was, at th e time, a

3 Outiines of Classification and Special Morphology, Eng. tran. p. H47.

4Botany, 5th edition, p. 3»7.

*Systematische Botanik ii, 193.
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quarter of an inch long, and the well formed cotyledons had already

separated, showing the plumule which had just begun to expand.

What is to be noted as curious in this case, is the fact that the seed

had germinated in the intact fruit, and the cotyledons and plumule

were dark-green in color. Normal germination of seeds under such

circumstances is so rare that one naturally is lead to suspect that some

mischievous person had inserted a germinating seed into the fruit

after it had been cut open. This possibility is excluded by the posi-

tive statement of Prof. Briggs, that the fruit was brought to his table

perfectly intact, that he saw it cut open, and at once noticed the green

seedling which was in the center of the fruit, just where the cut was

made, and escaped injury except that a small part of one of the coty-

ledons was cut away by the knife. The testimony is so positive that

suspicion of deception is excluded, and we must believe that the seed

actually germinated and bore green cotyledons and plumule while en-

closed in the sound fruit.—W. G. Farlow, Cambridge, Mass.

Coursetia axillaris, n. sp.—Shrub or small tree (?), the younger parts

pubescent : leaves small, odd-pinnate; leaflets 3 to 5 pairs, reticulated,

almost glabrous above, somewhat pubescent below (as is also the

rhachis), 3 to 8 mm. long, obtuse, the lower pair orbicular, the upper

pairs obovate : flowers axillary, on peduncles 4 to 10 mm. long : calyx

pubescent, 4 mm. long, with 5 broad equal teeth (the 2 upper ones

high connate): petals about equal in length; vexillum very broad (12

mm.) and reflexed; wings oblong: vexillary stamen free; the others

equal: style slender, very hairy above the middle: ovary 2 to 8-seeded:

pod 2-valved, glabrous, 3.5 cm. long, with lobed margins and on a

broad stipe.—San Diego, Texas, April, 1891, (G. C Nealley, 16). This

plant is interesting as being an intermediate form between two closely

related genera, Coursetia and Sabinea. While the general characters

are those of Coursetia, the inflorescence is that of Sabinea. In habit

and pods it is nearest C. glandulosa of Arizona and Mexico.— John
M. Coulter, Crawfordsville, Ind.

EDITORIAL.
A movement has begun in Indiana, which may lead to good results.

A teacher's "reading-circle" has been organized for some years, con
taining, it is claimed, 30,000 members. Different subjects are selected

each year, and an executive committee directs the proper books to be
read. It has been found very profitable to publishers to secure the
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sale of 30,000 copies of any book they own, and to furnish with the

book an -'outline of study." It is not our province to speak in general

of the books used, but since botany has been made one of the sub-

jects of the present year, we may be justified in commenting upon the

character of the work proposed. We are free to say that if the whole

range of botanical literature had been searched, no more unsuitable

book could have been found to give these teachers any conception of

modern botany.

It was with a feeling of curiosity that we have watched for some of

the results; and they have come speedily enough in the shape of nu-

merous letters from these struggling teachers. Their general opinion

seems to be that if this is botany, they want no more of it. They are

not to be blamed, for feeding on husks is never an inspiring diet; it

only inspires a strong desire to leave the country of husks as speedily

as possible. It is as if they were studying English literature, and in-

stead of being directed to a study of the great masterpieces were told

to memorize an English dictionary. In the " outline of study" which

accompanies this glossary (by courtesy called a "botany"), a ludicrous

attempt has been made to get into the current of laboratory methods.

By a strange fatality, every plant whose examination is called for either

does not grow in Indiana, or is to be secured months away from its

natural time of appearance.

The prominent result of all this has been to disseminate a wide

feeling of disgust for one of the most delightful of sciences; and the

study of botany in the schools of the state has received a terrible back-

set. The possible movement for good, referred to in the opening sen-

tence, is one just inaugurated by the Indiana Academy of Sciences,

a thoroughly organized and vigorous body. The schools of the state

and the scientific men are both so completely organized, that the in-

fluence of one can be easily brought in contact with the other. A
committee of the Academy has been appointed to devise measures for

securing a better grade of science teaching in the schools, and to at-

tempt to counteract the influence of "reading circle" science. As the

committee has been organized, not simply to draft resolutions, but to

enter upon a practical campaign of hard work, we may look for some

good resu'ts.

It has occurred to us that it would be well for scientific men all over

the country to attack this problem in a more organized way. It is

easily seen that as students pass from our well-equipped laboratories

and become teachers in these schools, the leaven of scientific methods

•s slowly working its way through the mass. But as yet, the mass is so
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vast, and the leaven is so small, that organized effort on the part of

leaders in scientific work might hasten the movement.

* * *

The second part of Prof. Conway MacMillan's paper on "the three

months course in botany" appears in Education for April. Had we

anticipated another installment, we should have avoided a premature
criticism, even inferentially, of his views, which are shown to be essen-

tially in accord with those of the Gazette, ante, p. 120.

CURRENT LITERATURE.
Trelease on Epilobium. 1

This is one of the most complete and satisfactory monographs we
have seen. The genus is one of most perplexing character, for the

species intergrade interminably. The author has wisely restrained

himself from acknowledging as species all the forms that have been

described as such, but he has felt compelled to publish several new
ones. Not only is the geographical distribution of the species briefly

considered, but the biological features connected with means of vege-

tative propagation, pollination, and dissemination, are noticed with

that wealth of information and literature known to be in the posses-

sion of the author. The range is that of Gray's Synoptical Flora, here

shown to contain 38 species of Epilobium. The new species are

E. ursinum, E. holosericeum, E. delicatum, and E. clavatum, the first

two from California, the others from the extreme N. W. states. Four-
teen of the species admitted are those of Haussknecht. It would be

impossible here to enumerate the changes in nomenclature involved
by this monograph, as there has been such a confusion of names that

only the monograph itself can make them clear. The names as they

appear in Watson's Bibliographical Index are not very materially
changed, but the separation of unrecognized species by Haussknecht
has added many new names to that list. The illustration of every
species is a very valuable feature of the work; and this leads us to

remark, that accurate figures should be more extensively used in such
monographs; for however faulty the text may be, good figures are

records of facts that cannot well change, and are only second in value
to the plants themselves.

•̂Trelease, William—The species of Epilobium occurring north of MelicoT
50 pp. 48 plates

: 8 vo. [Reprinted from second annual report of the Mo. Bot.

Garden : issued April 22, 1801.]
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Baillon's " Histoire ties Plantes."

The tenth volume of this great work, bearing the imprint of 1891, is

at hand, and the American botanist always turns over its handsome
pages with the greatest interest to discover the changes which affect

his own plants. The present volume contains 476 pages, with 335
figures in the text, the families treated being Bignoniaceae, Gesneria-
ceae, Gentianaceae, Apocynaceae, Asclepiadaceae, Convolvulaceae, Pole-

moniaceae, Boraginaceae, and Acanthaceae. In a somewhat hasty

examination the following facts were noted with reference to North
American plants:

Gentianaceae.—Frasera Walt, is included under Swertia L.

Apocynaceae.—Our single species of Trachelospermum is referred
to Forsteronia G. F. W. Mey.; while the genus Gelsemium is included,
having been transferred from Loganiaceas.
Asclepiadaceae.—A wholesale merging of genera is made, by

including Gomphocarpus, Asclepiodora, Anantherix, Podastigma, Schizo-

notus, and Acerates under Asdepias. Vincetoxicum Mcench is placed
under Cynanchum L.

Convolvulaceae.—Calystegia R. Br. is restored to generic rank, and
Banamia Dup.-Th. replaces Breweria R. Br.

Polemoniaceae.—Collomia Nutt. is restored to generic rank, and all

that was formerly Gilia becomes Navarretia Ruiz & Pav. Thus the

name of one of our largest North American genera disappears, and a

large harvest of species awaits the writer who first lists our species of

Navarretia. How Collomia is kept distinct is not at all clear to the

writer.

Boraginaceae.—As is to be expected, the greatest changes are to be
found in this much worked over group, and they are exceedingly hard
to follow in any hasty review. However, the following facts seem
clear: The whole family Hydrophyllacece appears under Boraginacei?,
and a well known ordinal name thus disappears. Echinospermum
Swartz becomes Lappula Mcench. Eritrichium Schrad. again appears
Wlth a part of its former* species. Cryptanthe Lehm. also contains
some former Eritrichiums. Piptocalyx Torr. stands for Krxnitzkia
Fisch. & Meyer. Professor Greene's genera Eremocarya, Oreocarya,
Allocarya, and Sonnea are admitted, containing species variously

referred heretofore to Eritrichium and Krynitzkia. Plagiobothrys

Fisch. & Mey. is maintained, and includes Echidiocarya Gray. Hydro-

Juss. With such an

phyllum becomes Hydrophyllon. Nemoph
EtHsia L. Draperia Torr. goes to Ph ,—
upheaval in our generic lines it will be a work of considerable diffi-

cu 'ty to properly locate our species.

Acanthaceae.— Gatesia Gray is reduced to Dianthcra L.
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Minor Notices.

The study of aquatic plants is rapidly increasing. Since Dr. H.
Schenck published his two large papers upon the anatomy and biology

of these forms, a French botanist, Mr. C. Sauvageau has given some
very exact observations upon the anatomy of several aquatic monocoty-
ledons. It may be of interest to botanists in this country to know
these works, which certainly encourage further studies. They are

all published in Journal de Botanique and the titles are as follows:

Sur un cas de protoplasme intercellulaire (1889); Sur la racine du

Najas (1889); Contributions a Peptide du systeme mecanique dans la

racine des plantes aquatiques: Les Potamogeton (1889); ditto-. Zostera,

Cymodocea et Posidonia (1889); Observations sur la structure des feuil-

les des plantes aquatiques: Zostera, Cymodocea et Posidonia (1890); Sur

la feuille des Hydrocharidees marines: Enhalus, Thalassia et Halo-

phila (1890): Sur la structure de la feuille des genres Halodule et Phyl-

lospadix (1890); Sur la tige des Zostera (1891).—T. H.
Professor F. Lamson-Scribner is the author of a small, but very

readable and useful book on fungous diseases of the grape and other

plants, just published by J. T. Lovett Co., of Little Silver, N. J.
The

diseases of the grape have recently been receiving very large attention,

and from no one more than Professor Scribner. He, therefore, speaks

first-hand and does not merely compile current information. Other
diseases treated are those of the apple, pear, peach, plum, etc. The
diseases are not only described in a simple and recognizable way, but

the best known treatment is suggested. The book should be in the

possession of every horticulturist.

The third biennial report of the California State Board of Forestry,
for the years 1889-90, has just appeared. It is a voluminous pamph-
let of over 200 pages, but is full of information concerning the for-

ests of California. The well-known botanist, Mr. J. G. Lemmon, has

collected a vast array of facts, and his descriptions are always graphic.
An invaluable part of the report will be found in the 30 artotype
plates, representing the general habit of characteristic trees and some-
times even their detailed structures. These photographic reproduc-
tions are always useful, for they represent a set of facts of permanent
value, no matter how opinions concerning them may change.

Dr. Roland Thaxter has issued a paper on the Connecticut spe-

cies of Gymnosporangium, as Bulletin 107 of the Connecticut Agricul-
tural Experiment Station. A new species is characterized, viz. G
nidus-avis, the specific name referring to a "birds-nest" distortion it

produces on Jumperus Virginiana. The Roestelia stage has been ob-
served on quince and service-berry.
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Prof. L. H. Bailey has found time to write "The Nursery-book,"

a complete guide, not to the domestic matters which the first glance

at its title will suggest, but to the multiplication and pollination of

plants. The seven chapters have the following titles: Seedage, Sep-

aration; Layerage; Cuttage; Graftage; The Nursery List; Pollination.

The book must be of great value to nurserymen, but it is also full of

information and suggestion to the botanist, who has to teach, or who
wants to experiment. It is published by the Rural Publishing Co. of

N. Y. City.

Mr. John Donnell Smith has just issued the second part of his

very handsome " Enumeratio Plantarum Guatemalensium." This

part contains 100 pages of text, printed only on one side, and gives a

full enumeration of all the Guatemalan plants collected by Mr. Smith

and Baron von Tiirckheim since the appearance of the previous part.

Certain groups have been distributed among specialists of this country

and Europe, and the enumeration indicates a large number of new
species.

Flora Franciscana, Part I, is the title of a new publication by our

indefatigable friend, Professor E. L. Greene. As the author remarks

on the title-page, thii is "An attempt to classify and describe the vas-

cular plants of middle California." Twenty orders are presented,

beginning with Leguminosae and ending with Caryophylleae, the obso-

lete distinction between Polypetalae and Apetalae being disregarded.

One expects to find all sorts of departures from ordinary methods of

classification, but the vast array of facts that have been collected by

the direct field observation of a keen observer make this publication

a very valuable one. Probably there always will be differences of

opinion as to the drawing of ordinal, generic, and specific lines, but

the facts, thus pigeon holed according to the fancy of the observer, are

permanent things. It would be impossible, in this notice, to call

attention to the changes proposed, for this pamphlet of 128 pages con-

tains in almost every page things interesting enough to be noted.

However, Professor Greene's views are sufficiently well known to need

no explanation. This part can be obtained for 75 cents, and it should

be in the hands of every student of the Pacific slope flora.

The current memoir (vol. ii, no. 3) of the Torrey Botanical Club
's by Mr. Theodore Holm, who presents a paper entitled " Contribu-

tions to the knowledge of the germination of some North American

Plants," handsomely illustrated by 15 plates. This paper deals with

the description of the germination and early stage of growth and

development of the rhizomes of certain plants. It must be said that
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Mr. Holm is doing a very much needed piece of work, and such con-

tributions to our knowledge of a very much neglected subject are

exceedingly welcome. It is this kind of work which is laying up in

store for the future systematist a set of facts that will make it more

possible to present a natural classification.

Die naturlichen Pflanzen-

No. 55 contains the beginning of theJamilien have lately appeared.

Cruciferae, by Prantl, in which the generic lines in vogue in America

are maintained. No. 56 contains Cunoniaceae, by Engler; Pittospora-

ceae, by Pax; and Myrothamnaceae, Hamamelidaceae, Bruniaceae and

Platanaceae, by Niedenzu. Xos. 57 and 58 contain the conclusion of

Cruciferae, by Prantl; Moringaceae, Toyariaceae and Capparidaceae

by Pax; Sarraceniaceae and Xepenthaceae by Wunschmann; Drose-

raceae by Drude; and Resedaceae by Hellwig.

A catalogue of the " Flowering plants and higher cryptogams/'

l>oth native and introduced, found within about 30 miles of Hanover,

N. H., has just been published by Professor Henry G. Jesup, of Dart-

mouth College. An outline map is included, and about 60 pages of

neat text present the names and habitats of the plants of a very inter-

esting botanical region.

The Trans. Kansas Acad, of Science, vol. xii (1889-90) is just at

hand, and contains the following papers of botanical interest: Char-

acteristic sand-hill flora (2 pp.), M. A. Carleton; Botanical notes for

1889 (> pp.). J- H. Carruth; Methods of collecting, cleaning and

mounting diatoms (2 pp.), Gertrude Crotty; Distribution and ravages

of the hackberry branch knot (1 p. and 2 plates), Germination of

Indian corn after immersion in hot water (2 pp. and 4 pp. of tables),

Observations on the nutation of sunflowers, (3 pp. and 40 tables), W.

A. Kellerman; Xotes on sorghum smuts (2 pp. and 1 plate), Keller-

man & Swingle; Evolution in leaves (4 pp. and 1 plate), Mrs. W. A.

Kellerman; Radiation of heat from foliage (1 p.), A. G. Mayer; List

of plants from Cherokee Co., Texas (2 pp.), Mrs. A. L. Slosson;

Periodicity in plants (6 pp.), Additions to the flora of Kan. (14 PP-)>
B "

B. Smyth; The union of Cuscuta glomerata with its host (1 p. and 1

figure), W. C. Stevens; First addition to the list of Kansas Peronospora-

T. WiUard.
J
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OPEN LETTERS.

A plea for better botanical specimens.

An experience of five years in two of the large herbaria of this

country, in which I have handled all the specimens as they came in

from collectors all over the world, has confirmed my belief that too

many botanists place a greater stress on quantity than quality. The
distribution of C. G. Pringle's admirable specimens during the past

few years, has produced among the fortunate few of his subscribers a

change of opinion for the better; and the curators of herbaria, now
crowded to overflowing with inferior specimens, are throwing more
and more of the worthless material into the waste-basket. If exchang-

ing botanists would give and demand none but good, complete speci-

mens, the standard might be raised so that each addition to our

numerous herbaria would be one of permanent value, not to occupy

needed space until replaced by better specimens, some time in the

far future.

A common fault is the breaking up of a single individual to make it

go all around. Better one perfect and complete specimen in one her-

barium, than many fragments in different places. Another common
fault is the sending, as a complete specimen, a single individual of the

smaller species. It betrays a small soul to ask that a single Ertgenta

bulbosa or Viola blanda shall count one in exchange. A fault in the

opposite direction is the preparing of specimens too large for the

herbarium sheet. I once mounted 200 species of grasses prepared by

a professional collector, and every specimen that was more than six-

teen inches tall, had to be moistened and pressed over.

Many extensive collectors even yet work as if picking flowers for a

bouquet, in which the stem and radical leaves are not needed. 1 he

fruiting stage seems to pass unheeded by most collectors, unless they

eat the fruit instead of sending it in, as there is a great dearth of fruit

among the specimens and a corresponding demand for it by some of

our systematic botanists.—L. H. Dewey, Washington, D. C.

Pachystima Canbyi in cultivation.

I notice in the March number of the Gazette that mention is made
of the cultivation of Pachystima Canbyi in Germany. I have grown it

in my garden here since £875. I gathered it in S. W. Virginia in com-
pany with Mr. Howard Shriver in that year, and as it grew compara-
tively well under cuitivation I have kept it in my grounds since. It is

called locally " rat-stripper," from the readiness with which the bark

strips off the wood, leaving a long white tail, as it were. I have sent

many plants of it to various parts of Europe. The closely allied

<v\e>e*\*.c* n mjr. • •- r ^ l r . _ ^ -- ,.**. r^^troH harm* withMy
me.—Gfo r /



1 88 . The Botanical Gazette. [June -

NOTES AND NEWS.
Dr. Geo. L. Goodale has returned from his tour around the

world.

A new genus of orchids, from Australia, Adelopetalum by name, is

described by R. D. Fitzgerald in Jour. Bot (May).

Dr. Lucien M. Underwood has resigned his chair at Syracuse

University to accept the professorship of botany at De Pauw Univer-

sity.

Decades IX and X of Underwood and Cook's Hepaticae Ameri-
canae have been issued, and two more are almost ready for distri-

bution.

Dr. A. N. Berlese has been called to the position of professor of

botany and plant-pathology at the Royal School of Viticulture, at

Avellino.

Dr. W. A. Setchell, assistant in biology at Harvard University has

been appointed to a similar position at Yale University. The depart-

ment is under the charge of Prof. S. J. Smith.

In the Journal of Botany (May), the editor protests vigorously

against Professor Henslow's theory of environment as an origin of

species, as being a theory unsupported by facts.

Dr. W. C. Sturgis, who has been assistant in cryptogamic botany

at Harvard University has been appointed botanist to the Connecticut
Agricultural Experiment vice Dr. Thaxter, resigned.

Dr. B. L. Robinson, assistant in the Gray Herbarium for the past

year, has been compelled to resign the position on account of ill health

resulting from poisoning due to the arsenic used in preserving the

specimens

In the report of the Division of Forestry of the Department of

Agriculture for 1890, it is shown that forestry is taught in the Agricul-

tural Colleges of 17 states, and in 8 of them it is only incidentally

touched upon.

Vaseyanthus is a new genus of cucurbits from Lower California,

described in Zoe (Feb.) by A. Cogniaux. Associated with Dr. George
Vasey in the name is that of his assistant Mr. Rose, the plant appear-

ing as V. Rosei.

A catalogue of Nebraska phanerogams has been published by Pro-

fessor Swezey, of Doane College, Crete, Nebr. The list, numbering
533 species and varieties, contains only those plants represented in the

college herbarium.

Dr. Roland Thaxter, of the Connecticut Agricultural Experiment
station, has been elected assistant professor of the cryptogamic bot-

any at Harvard University. In the probable absence of Dr. Farlow
next year he will have charge of his work.

Dr. and Mrs. Britton sailed for England June 6 Dr. B. takes a

portion of Dr. Morong's S. American plants to Kew for determination
and Mrs. B. expects to visit several ot the bryological herbaria for

study and comparison of American mosses.
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Station

a great

In the third annual report of the Agricultural Experiment
of West Virginia, the botanist, Dr. C. F. Millspaugh, speaks of

variety of subjects, chiefly by way of instructing his constituency as to

the noxious and useful plants of their flora.

Dr. Lucien M. Underwood spent several months of the past win-
ter in collecting in Florida and Cuba for the Department of Agricul-
ture. He brought back not only a considerable collection of Phane-
rogams, but also a large number of Hepaticae and Mosses.

Dr. E. Koehne, of Friedenau, well known as the editor of Just's

Jahresberichte, and for his work upon the Lythraceae and other orders,
has been invested with the title "Professor"—a title of more difficult

acquisition, and hence more honorable, in Germany than in this

country.

The poisoning of plants having proved ineffectual has been entirely

abandoned at the Gray Herbarium. The tightness of cases and the
handling of the sheets are relied upon to preserve the specimens. Any
which become invested may be treated to a stay in CS 2 vapor, or some
other insecticide.

In the Bulletin of the Torrey Botanical Club | May), Messrs. Ander-
son and Kelsey describe some new algae from Montana; Mr. Murray
describes a new Myriophyllum from Michigan and calls it M. Far-
wellii from its discoverer; and Dr. Porter characterizes a new Liatris

from North Carolina, to be known as L. Helleri. The Liatris is from
the top of Blowing Rock Mt., Watauga Co.

In his notes on the histology of Polysiphonia fastigiata (Jour. Bot.

May), Professor R. J. H. Gibson concludes that protoplasmic contin-
uity is maintained only in young cells, and that the delicate strands
which appear on both sides of the "plug'' in older cells represent
simply a delicate fringe arising from the margin of the plug itself and
quite independent of the protoplasmic contents of the canal.

Professor Conway MacMillan, in Amer. Nat. (Feb.i, gives an in-

teresting table showing the comparative distribution southward of

certain distinctly boreal genera of phanerogams by the Rocky and
Appalachian mountain systems. The conclusion drawn is that the

loftier mountain ranges have caused the extension southward of a cor-

respondingly larger number of species. The table, as prepared, shows
that twice as many species of northern genera have come southward
along the twice as lofty Rocky Mountains as along the Appalachians.

M.Pierre Via la describes in the Revut generate de Botanique for

April a disease of the vine which has caused considerable loss to the

nurserymen in the central and southwestern parts of France during
the past three years. The malady attacks the grafts and prevents the

union of the stock and scion, which are usually kept for some time in

ind in order to retard the growth of the buds until the proper season,

kclerotinia Fuckeliana is the cause of the trouble, and it seems to be
transmitted from year to year in the sand. A thorough drying of this

>n the sun before using seems fatal to the spores and a preventive of

the disease.
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A private letter from Lt. R. E. Peary, of the U. S. Navy, who
proposes to attempt to reach the north pole on foot through Green-

land, contains the following information that will be of interest to

botanists: "I leave this country next June for Whale Sound, Green-

land, from which point as a base I propose to determine the northern

terminus of Greenland over the inland ice. I expect to be absent from

i^t0 2^ years. The region about Whale Sound is rich in Arctic

plants, Kane having brought home 106 species of Phanerogams, and

42 species of Cryptogams, several of which were new. I am under

the impression that with the exception of the above collection, and

Haves' from the same region, there are few plants from the Green-

land higher latitude in this country, and that fresh specimens, subjected

to modern methods of scientific research, would yield valuable results.

Some specimens which I brought home from Greenland in 1886, have

been considered valuable." Since the above was written, arrangements

have been made with Lt. Peary to turn over his collections to the

Philadelphia Academy of Sciences.

It is a well-known fact, that abnormally developed leaves are far

from rare in nature, but one of the most peculiar forms is undoubt-

edly that to which Russell has called attention. 1 It is the so-called

ascidia-form. which has been observed in several families, although as

a mere abnormity. The appearance of such leaves varies from cornet-

like, where the two margins of the blade of a leaf have grown together

at the base, to hood-like, where the margins are entirely united for

their whole length. This last form has been observed by Russell, IB

the leaflets of the uppermost leaves of Vicia sepium, intermixed \*tn

cornet-shaped and normal ones. In these abnormal leaflets, the cells

of the mesophyll have increased enormously 111 size, forming a nearly

solid tissue. The shape of the cells of the two lowest strata of the

mesophyll, especially those just under the inferior epidermis and close

to the midrib, has also been transformed. They have become much
higher than broad, very much like the palisade-tissue of the superior

face. The fibro-vascular bundles have been moved towards the su-

perior face of the blade, but have not been modified essentially-

Chlorophyll was rather scarce in these abnormal leaflets. This

transformation is due to puncture of an insect made in the superior

epidermis. Larvae were found in the younger ascidia, probably be-

longing to a Cecidomyia.—T. H.

1 Etude des folioles anormales du Vicia sepium: Revue generate de Botanique,

no. 23.
'•
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SOUTHERN PLANTS.
I chnll have no class in Cryptogamic Botany in Cambridge this summer, but

shall spend July to Saptember coll cting all kinds of botanical specimens in the

Southern Alleghanies and on the Gulf Coast, giving special attention to economic

plants, as grasses and fungi. I shall be pleased to correspond with persons
wishing special collections made. A. B. SEYMOUR,

12 Farwell Place, CAMBRIDGE, MASS.

"EUROPEAN LICHENS FOR SALE.
I want to sell ray entire Collection of Exotic, South and North American

Lichens, at the low rate of $4.00 per hundred. Many fine and rare species.

List and particulars furnished on application to

Dr. B. F. G. EGELINGr, Meridian, Miss.

SALE.
North American Lichens, in sets. The undersigned has just returned from

collecting, and the above sets include twenty new discoveries.

Fifteen volumes of The Botanical Gazette. Address

W. W. CALKINS, U? California Aye., Chicago, 111.

Scientific Books and Periodicals.
READY IN JANUARY.

"THE LABRADOR COAST
A Journal of two Summer Cruises to that region- with notes on its earlv discovery on

the Eskimo, on its physical geosraphv, geology and natural history, together with a bib-

liography of charts, works and articles relating to the civil and natural history of the

Labrador Peninsula. By ALPHISUS SPRING PACKARD, M.D., Ph.D., 8°, about
400 pp. |3.50.

JUST PUBLISHED.
rid. Peoples. By Daniel G. Brititon, M.D.

"We strongly recommend Dr. Brinton's 'Races and Peoples' to both beginners and
scholars. We are not aware of any other recent work on the science ot winch it treats m
the English lauguague.—Asiatic Quarterly. Price, postpaid, $1.75.

Fact and Theory Papers.
I THE StTPPRKSSION OF CONSUMPTION. By Godf. W. Hamb!eton M.D. 12°, 40c
II. THE SOCIETY AND THE "FAD." Bv Appletou Morgan, £,sq. 12°. 20c.

III. PROTOPLASM AXD Lit E. Bv C. F. Cox. 12°. 75c.

IV. THE CHEROKEES IN PRE-COLUMBIAN TIMES. By Cyrus Thomas. 123. fU
V. THE TORNADO. By H. A. Hazen. 12*. $L ^
VI. TIME RELATIONS OF MENTAL PHENOMENA. By Joseph Jastrow. 12°. 60c
VH. HOUSEHOLD HYGIENE. By Mary Taylor Bissell. 12°. 75c

A NEW MONTHLY.
We would announce that we have secured the American Agency of the International

Journal of Microscopy and Natural Science.

$1.75 per year. To Science subscribers, $1.

(Weekly*) S3. 50 Per Year.

Communications wilt be welcomed from any quarter. Abstracts °f^c. {^m^^^
are soli and twc v copies of the issue containing such will be mailed the at tho on
re tin advance. Attention-is called to the - Wants" cotontii. All are mvited *>>>•**
*n sol ig riuation or seeking new positions. The u E*cuauge » column is likewise

open.

N- D. C. HODGES, 47 Lafayette Place, New York.



Die deutsche botanische Monatsschrift.

A MONTHLY JOURNAL FOR

YSTEMATISTS* FLORISTS1 *± A^S^^W**. >»!9

AND ALL INTERESTED IN THE

Ninth Year, 189!. $2.00 a Year. Post Free

Address Prof. Dr. LEIMBACH, Armstadt, Thurin^ia, Germany.
^T*

LE BOTANISTE.
A collection of original (largely histological) works

issued in series of 6 fascicles each.

directeur: p. a. dangeard.
Series I, now complete, contains 270 royal 8vo. pages and 12

plates. Series II, in course of publication.

PER SERIES, 18 FRANCS.

Address, M. P. A. DANGEARD,
CAEN, FRANCE.

^™r

W. P. COLLINS,
MICBOSCOPICAL AND NATUEAL SCIENCE BOOKSELLER

New and Second-hand Works on Algae, Biology, Botany, Chemistry, Corals,

Conchology, Besmids, Diatoms, Entomology. Fossils, Geology, Histology, In-

fusoria, Microscopy, Mineralogy, Natural History, etc.

Catalogue will be sent on application. Back parts of various Microscopical
Journals always in stock. Microscopical Books bought or exchanged.

U7 Great Portland St., Oxford St., London, England.

The following numbers of the Botanical Gazette are wanted to complete
*» Double price will be paid for any of them:
October 1873. April, May, December 18S0; April. July, September 1SS1;

August, September. November 18S2; May 18S3: October November iSS4 ; July.
August, November, December 1885; January 1886

^ovemoer 1004. J

address BOTANICAL GAZETTE:,
Crawfordsville, Ind.



Vol. XVI. July, 1891. No. 7.

THE
Botanical Gazette

EDITORS:

JOHN M. COULTER, University of Indiana, Bloomington, Ind.

CHARLES R. BARNES, University of Wisconsin, Madison, Wis

J. C. ARTHUR, Purdue University, Lafayette, Ind.

CONTENTS:
Undeserved plants from Guatemala, IX. (With plates XXl-XXIII.)—Jokn Donnell
Smith 191

On certain new or peculiar North America Hvphom vcetes, II. (With plates XIX-XX.)—
Roland Thaxter ....../ 201

Notes on North American Mosses.— Charter Reid Barnes .
205

Briefer Articles 208
Penetration of the hostbv Peronospora
gang-hformis: W. H. Rusk.

Khitorial 209The opportunities ofthe Botanical Cliib,
A. A. A. a

CrRRi. N-T literature 210
practical Botany.—The new Orav's
jvianual — Introduction to thestudvof

Letters .« • • 2*°

The Manchester group of botanists.—

Moiiomialism.

Notes and News • • 217

Personals. — Errata.— Zoe.— Botanical

directories.—A new journal of path-

otocrv. —California Botanical Club.—
Germs of swiue diseases.— Postage on
dried plants.

[issued July 20.1

CRAWFORDSVILLE, INDIANA
PUBLISHED BY THE EDITORS.

Tracy, Gibbs & Co., Printers, Madison, Wisconsin



a
CO

c
3

rHE BOTANICAL GAZETTE
A Monthly Journal Embracing all Departments of Botanical Science.

Annual Subscription, $2.50.

CO
CO

ctf

CENTS.

an

fcfl

dealers or agents.

Great Britain, 11 ahillin

JO

s

Agent, W. p. COLLINS,
Great Portland St. London

In Germany, 11 marks.

Agent, R. FRIEDLANDKR & SOIIN,

. 11 Carlstrasse, Berlin, N. W.

CO

2

<

QC

CO
CO
o

"a

<

Subscriptions and correspondence should be addressed to CJmrles B.
Barnes, 712 Langdon St., Madison, Wisconsin; money orders and

drafts should be made payable to the Botanical Gazette.
Separate Copies*—Contributors are entitled to 25 separate copies of their

articles (free) when 2 pp. or more long. Additional copies will be furnished al

cost. The number desired must be marked at the head of the MSS. as none will

beprinted unless ordered.

Manuscripts—Contributors are requested to prepare MSS. exactly in the

form in which they wish the article to appear, having due regard to the gen-

eral style of composition shown in the pages of the Gazette. Scientific and

proper names should be written with particular care.
Illustrations.—Articles requiring illustrations should be sent to J. ft

Arthur, Purdue University, Lafayette, Ind.
[Entered at the Post-office at CrawfordsviUe, Ind., as second-class postal matter.]

BAUSCH LOMB OPTICAL
mantjpaottjbebs op

Microscopes, Telescopes,

PHOTOGRAPHIC LENSES,
And Other Ootical Instruments

Factory and Office: BOCHESTEB, H". Y. -531-543 N- St Paul St.

Branch Office: HEW YOBX-48-50 Maiden Lane.

la ^V^^S^S^*^S^**"* with a nQmb«r ofimprovements and ***«°%

Simeon,
microscopes,^ be sent free oa application to any person interested i»



Vol. XVI. No. 6—Botanical Gazette— July, 1891."

Undescribed plants from Guatemala, IX.

JOHN DONNELL SMITH.

(WITH PLATES XVI, XVII, XVIII.)

New species, described by Prof. L. Radlkofer and by Dr.

M. T. Masters, are included among those of this paper.

Serjania ruflsepala Radlk.— Scandens, fruticosa, glabra;

rami canaliculato-6-sulcati, cortice subfusco; corpus lignosum

simplex, sulcatum (fasciculis vasorum angulis subjectis corpo

rum lignosorum periphericorum speciem interdum praebentibus

ut in Serjania sordida affinibusque); folia biternata; foliola sat

magna, elliptica, superiora acuminato-cuspidata, terminalia

in pejiolulum attenuata, lateralia sessilia, omnia integerrima,

subcoriacea, penninervia, nervis lateralibus utrinque 5-6 valid-

ioribus arcuato-adscendentibus supra subtusque prominulis,

utrinque glaberrima, nee nisi glandulis microscopicis adspersa,

supra nitida, fuscescenti-viridia, punctis pellucidis subfuscis

notata, epidermide mucigera; petioli omnes nudi; thyrsi in

ramis lateralibus paniculatim congesti; cincinni sessiles; flores

minores; sepala omnia rufescenti-tomentella; fructus (—im-

maturi tantum suppetebant) pulchre sanguinei, breviter ovati,

loculis canescenti-puberulis, alis glabris.

Rand thyrsigeri diametro 4-5 mm. Folia circ. 20 cm longa, 14 cm lata; foli-

ola terminalia rpetiolulo 8 mm longo adjecto 1 1 cm longa, 5 cm lata, lateralia

decrescentim minora; petiolus communis 8.5 cm longus; stipulae minutae

Thyrsi circ. 7 cm longi, rhachi puberula; cincinni abbreviati; pedicelh breves,

fructigeri 3 mm longi. Flares (masculi) : sepala interior* 3.5 mm longa. /
tola sepalis vix longiora, intus glanduligera; squamae superiores crista bifida

appendiceque deflexa brevi dense villoso-barbata, inferiores crista oblique den-

tiformi instructs. Tori glandulae ovatae, basi puberula?. Stamnium filamenta

villosiuscula, antherae glabrae. Germinis rudimentum parvum, tngonum pu-

berulum. Fructus (immaturus) 2-2.2 cm longus, 1.8 cm latus.— Obs. Affinis

Sny\ sordid* Radlk. (Sect, xi; cf. Radlk. Serjanise Monogr. p. 872; buppl.

P- HI).

^ v* mv^v^Jj iVV,Ul. illtU * ^iu^/i*«
1

J- D. S., (Ex PI. Guat., qu. edid. J

8oo

pec, Joh
Smith Enumeratio Plantarum Guatemalensium, Pars I, 1889,

n - 1 I 53)— Scandens, fruticosa, glabra; rami 6-sulcati, cortice

e viridi pallide subfusco, ad costas rubescente; corpus ligno-

sum simplex, hexagonum, leviter sulcatum; folia biternata;

foliola ex oblongo vel ovato lanceolata, prxsertim terminalia
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in acumen acutum sensim attenuata eademque in petiolulum

conspicuum attenuata, lateralia in petiolulos breves contracta

vel subsessilia, omnia integerrima, penninervia, nervis later-

alibus utrinque 7-9 curvato-adscendentibus supra subtusque
prominulis, infimis eorum reliquis vix longioribus, utrinque

glaberrima, nee nisi glandulis microscopicis adspersa, nitidula,

submembranacea, e viridi pallide fuscescentia, punctis lineolis-

que pellucidis subfuscis notata, epidermide mucigera; petioli

omnes nudi; thyrsi in ramulis lateralibus paniculatim con-

gests glabri; cincinni subsessiles; Bores mediocres; sepala

pulverulento-puberula; fructus ....
Rami thyrsigeri diametro ?> mm. Folia 18-30 cm longa; foliola terminalia

petiolulo 6 mm longo adjecto 10.5 cm longa, 3 cm lata, lateralia decrescentim
minora; petiolus communis 4 cm longus; stipulae minuta?. Cincinni contracti,

circ. (?-flori; pedicelli 2-2.5 mm longi, supra basin articulati; alabastra obo-
voidea, 2 mm longa. Flares hermaphrodite : sepala interiora '.I mm longa. Pf
tala ex oblongo attenuata, <'.\. 5 mm longa, intus laxe glanduligera; squamze (cris-

tis exclusis) petala dimidia eequantes, margine villosiusculse, superiores crista

usque ad basin bifida (laciniis subacutis erectis) appendiceque deflexa brevi ob-

tusa dense villoso-barbata, inferiores crista corniformi erecta instructae. Tori

glandulse ovatae. Stamina: filamenta villosiuscula; anthera? glabrae. Germen
pynforme, tngonum, minutim canescenti-puberulum; stylus brevis; stigmata
stylum aequantia.— 06s. Affinis Serj

. acuta Tr. et Planch (Sect, xi; cf. Radlk.
Serjaniae Monogr. p. 274. Suppl. p. 142).

Rocks at Coban, Dept. Alta Verapaz, alt. 4,300 ft.. March.

1887, v. Tiirckheim, (Ex PI. cit. 11 53).

Serjania rachiptera Radlk.— Scandens, fruticosa, glabri-

uscula; rami 6-costati, striato-sulcati, glabri, juniores tantum
crispato-pubtruli, cortice viridi ad costas pallide subfusco;
corpus lignosum simplex, sulcatum, medulla ampliore reple-

tum; folia ambitu triangularia, bipinnata vel pinnarum infima-

rumpinnulis infimis in foliolorum triades dissociatis transeuntia
insupra decomposita, 6-8-juga, pinnis inferioribus 4-J u^ is

'

supenoribus decrescentibus, summis foliola simplicia exhibent-
lbus; foliola (pinnuke) parva lateralia _"; .!„ . _: .

'
'

"

r ""

laria, terminalia subrhombea cum lateralibus proxi
dum confluentia, omnia sessilia, paucidentata, subchartacea,
utrinque glabra nee nisi glandulis microscopicis adspersa, vir-

ldia, subtus pallidiora, punctis lineolisque pellucidis obsoletius
notata. epidermide mucigera; petiolus communis perbrevis,
nudus, margine hirtellus, rhachium omnium segmenta omnia
alata, supra ad lineam medianum puberula; thyrsi solitarii vel

in ramuhs lateralibus paniculatim congesti graciles; cincinni
stipitati. abbreviati, puberuli; flores mediocres, albidi; sepala
extenora laxius, interiora basidensius puberula; fructus . • •

elliptica vel suborbicu-

^ralibus proximis inter-
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Rami thyrsigeri diametro 2 mm. Folia inferiora 14 cm longa, (
.) cm lata;

foliola terminalia 2.5 cm longa, 1.2 cm lata, lateralia inferiora (suborbicula-

ria) diametro circ. 1 cm, superiora (elliptica) minora, angustioria; petiolus com-

munis 0.5 cm, vix excedens, rhacheos primariae segmenta inferiora 2 cm longa,

4 mm lata, superiora decrescentim breviora pinnarum vix 1 cm longa; stipulae

parvae, ovato-triangulares. Thyrsi folia superantes, inferiores Ifi -18 cm longi,

rhachi pedunculum communem glabrum gracilem apice haud raro circinatum

subsequante puberula dense cincinnifera; cincinni stipite 4-5 mm longo suffulti,

7-9-flori, puberuli; pedicelli 3.5 longi, prope basin articulati; alabastra ob-

ovoidea, pedicellos aequantia. Flores masatli : sepala interiora 3.5 mm longa.

Pt-taia spathulata, sepala vix supefantia, intus laxe glanduligera; squamae super-

iores crista emarginato-binda (laciniis acutis patulis) appendiceque deflexa brevi

barbata, inferiores crista sat alta oblique emarginata instructae. Tori glabri

glandulae superiores semiorbiculares, inferiores minores. Stamnium filamenta

pilosiuscula; antherae glabrae. Germinis rudimentum trigonum, glanduligerum,

ceterum glabrum.— Obs. Affinis Serj. Cambessedeana Schlecht. et Cham. Sect,

xii; ci Radlk. Serjaniae (Monogr. p. 290; Suppl., p. 150.)

Guarda Viejo, Dept. Guatemala, alt. 5,000 ft., Febr., 1890

J. D. S., (Ex PI. cit. 1907).

Paullinia scarlatina Radlk.— Scandens, fructicosa; rami

juniores pentagon* puberuli, adultioressubteretes^striati, lenti-

cellorum seriebus notati; corpus lignosum simplex; folia 5-foIio-

lato-pinnata; foliola superiora ex elliptico sublanceolata, in-

feriora ovata, apice in acumen obtusum producta, basi supe-

riora longius breviusve attenuata, inferiora rotundata, omnia

breviter petiolulata, integerrima, vel dente uno alterove no-

tata, chartacea, transversim venosa, praeter axillas nervorum

ubtus barbatas glabra, nitidula, glandulis, microscopicis cur-

vatis obsita, utriculis laticiferis reticularis pellucidis sat cre-

bris supra subtusque instructa, epidermicie mucigera; petiolus

basi utrinque vasorum fasciculo corticali instructus; rhachis

submarginata; stipulatae parvae, triangulares; thyrsi solitaru,

ax iHares; bracteae bracteoheque parvae, subulate; flores sat

magni, scpalis 3-5 fere omnino liberis; fructus ellipsotdeus

stipitatus, subapiculatus, valvarum costa mediana evanina

tricostatus, extus glabriusculus, intus pilis longis fusciduhs

dense villosus; semen late ovoideum. ventre subcannatum,

glabrum, arillo dorso fisso usque ad medium obtectum; coty-

ledones oleigerae, interior tenuior, transversim plicata.

Rami thyrsigeri diametro 3-5 mm, cortice subfusco. Folia circ. Hi cm longa

totidemlata; foliola 10-12 cm longa. 4.5-5 cm lata, sicca subfusca; petiolus

communis 3-4 cm longus, supra sulcatus, rhachis paullo brevior; stipulae -. o

mm longae. Thyrsi folia suba-quantes, robusti, pedunculo quam rhacnis

tomentella longiore; rhachis (fructifera) diametro 2 2.5 mm, sat dense cincin

nigera. cincinnis sessilibus contractis; pedicelli fructigeri 8 7 mm longi paun
supra medium articulati. Sepala (calycis fructiferi) tomentella, duo extenora

breviora, interiora circa 4 mm longa. Tori glandulae ovata. pul rentes-

(ReUqwe floris partes non suppetebant.) Frmetm stipiteM mm longo adject.,
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2.5-3 cm longus. Semen 1.3— 1.4, cm longum, testa atro-fusca, pilorum endo-
carpii impressione leviter striolata, nitidula.— Obs. Affinis Paullinia costata-

Schlechtend. et Cham.

Boca del Cajabon, Dept. Yzabal, alt. 350, Apr., 1889,

J. D. S. (Ex PI. cit. 1662).

Spondias Kadlkoferi— Leaves 7-9 jugate, about a foot

long; leaflets granular-punctate, the upper pairs oblong-lan-
ceolate (30-38 X 10-13 !)> the lower rhomboidal and smaller,

obliquely and acutely caudate, midrib and 6-8 costal nerves

pubescent: pedicels bracteose at base, shorter than buds, clus-

tered toward apex of short tertiary branches of panicle:

calyx-lobes round-ovate, obtuse: disk fleshy, depressed, pulvi-

nate, radiate, pulverulent: anthers small, quadrate: ovary
3-4-locular, styles pointed: fruit not seen.—A species, other-

wise similar to 5. lutca L., to which as probably new my
attention has been directed by Prof. L. Radlkofer, the emi-
nent monographer of S«///,mW<2?.— Escuintla, Dept. Escu-
intla, alt. 1,100 ft., Apr. 1890, J. D. S., (Ex. PI. cit. 2087).

Galactia discolor Fruticose, erect (2-3 ft.), cano-pubes-
cent: stipules filiform; leaflets twice to thrice exceeding peti-

ole, shortly and subequally petiolulate, coriaceous, green and
glabrate above, silvery lanate beneath, lanceolate to elliptical-

oblong (20-42x6-16!.), the terminal the greater, acute or

obtuse at each end, apex mucronate or retuse: racemes sub-

sessile, short (10-18 1.); flowers 6-12, half an inch long,

purple: calyx-tube shorter than pedicel and filiform bractlets,

its segments 4 times longer and nearly equaling petals: the
vexillary round-oval, auriculate, not inflexed, its filament
free: ovary silvery lanate.— G. Jassiceana HBK., likewise

.

with habit of Collcea and flowers of Eitgalactia, differs chiefly
by smaller elliptical leaves emarginate at base with the term-
inal one remote, minute stipules and bractlets, less deeply
parted calyx twice exceeded by roseate petals, the vexillary
obovateand exappendiculate.— Santa Rosa, Dept. Baja Ver-
apaz, alt. 5,000 ft., July, 1887, v. Turckheim, (Ex PL
cit. 1321).

Oreopanax oligoearpum— Arborescent, nitidous except
sparsely stellate-pubescent panicle: leaves crowded at apex of

branchlets and at intervals below, exstipulate, coriaceous, en-
tire 3 -nerved, lanceolate (6-9 x i-i| in.), apex acutely pro-
duced, base acute, petioles from a third to more than half as
long and tumid at each end: panicle sessile, corymbiform,
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subequalling petioles; heads small fin anthesis scarcely 2 lines

in diameter), much exceeded by peduncles, loosely 5-8-flow-

ered: of masculine flowers calyx obsolete, petals 4 and equal-

ling filaments, styles united; feminine flowers not seen: berries

3-4 to a head, globose-ovoid, sulcate, 6-7-seeded, crowned

with persistent radiate styles.— 0. capitata Dene, et Planch.,

a nearly related species, differs by stipulate leaves ovate to

obovate, large diffuse panicle of shortly pedunculate many-
flowered heads, petals 5, long-exsert stamens and free styles

of masculine flowers.— Pansamahi, Dept. Alta Verapaz, alt.

3,800 ft., Apr. J
Collected

also by Sor. Juan Cooper near Cartago, Costa Rica, alt.

5,oooft., Mch. 1888, No. 322.

Parathesis sessilifolia.— All parts except nitid upper sur-

face of leaves rufo-tomentose with long-stipitate stellate

hairs: leaves oblanceolate (6-8 XI £-2 in.), acuminately pro-

duced, tapering from above middle to acute sessile base, per-

gameneous, subcrenulate, both surfaces nigro-punctate and

finely reticulate: panicle terminal, exceeding leaves, pyram-

idate, lower branches leaf-bracted: flowers 6-10, corym-

bosely fasciculate toward apex of secondary branches, sube-

qualling pedicels, in all parts linear-maculate, filiform bracelets

a half shorter: sepals acutely lanceolate (£ 1.).:

corolla linear-lanceolate (2
1

1.), glabrous within, revolute:

anthers affixed near base, oblong (l| I.), thrice exceeding

filament: berry 4 1. in diameter.— Peculiar by indument and

sessile leaves.— Coban, alt. 4,300 ft., Aug. 1886, v. Tiirck-

setrments of

_ Fusco-tomentulose: leaves

in.)" ends similarly acute, subentire,

heim, (Ex PL cit. 1443).

Pi rathesis pleurobotryosa.
elliptical (4-6 x i.»-2 ,.

glabrate above, epunctate, opaque, 14-18 costal nerves dis-

tinct: panicks axillary, equalling leaves, racemiform, short

branches terminated by 3-3 umbellately clustered minutely

bracteolate pedicels equalling scarcely maculate

corolla-segments ochraceo-furfuraceous on both sides: anther-

flowers:

short smooth: berry not

seen. form and
(| 1.), equalling filament: ovary

Anthers excepted flower- are similar in

Hmcnsions to those of preceding species. P. tnelanostuta

Hemsl., (Ex PI. cit. 1706), with inflorescence also strictly

axillary, differs by glabritv, nigro-punctate oblong-elliptical

leaves acuminate at apex and long-tapering into 1
tiole with

more numerous costal nerve- uniting in marginal arches, com-
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pound panicles, ovate sepals, half smaller white maculate

flowers, lanceolate corolla-segments smooth without and albo-

furfuraceous within, pubescent ovary.— Santa Rosa, alt. 5,000

ft., Sept. 1888, v. Tiirckheim, (Ex pi. cit. 1,442).

Fimhristemma ealyeosa.—Leaves oblong-cordate (4-6 in.),

abruptly acuminate: peduncles (6-10 1.) exceeded by petioles,

the much longer pedicels cymosely and radiately 6-8 fascicu-

late, flowers an inch in diameter: segments of calyx oval,

pallescent: segments of corolla somewhat longer, narrower,

glabrous, dark-yellow, dextrorsely convolute: exterior crown

lobeless, densely long-fimbriate; lobes of the interior ovate,

equalling fringe, bidentate, naked: anthers appendiculate be-

low with a bicornute wing, caudicle nearly as long as pollen-

mass: follicle not seen.-

—

Fimbristcmma, as limited by lurc-

zaninow and not of Bentham and Hooker, is represented by

one other species, F. gonoloboidcs Turcz., which differs ex char.

by peduncles exceeding petioles and bifid, half larger corolla

twice exceeding calyx, lobed exterior crown, lobes of the in-

terior entire and with an inner cucullate appendage, anthers

tipped with a membrane. CalLeolcpium Warsceiviczii Karst,

cited by Benth. & Hook, as a second species of Fimbristcmina,

is maintained by its author to be generically distinct by form

of crown, and to belong by position of pollen-masses to the

group of Cynauchece rather than to Gonolobcce, (Botan. Jahrb.

viii. 360).— Chucaneb Mt., Dept. Alta Verpaz, alt. 6,000 ft.,

Apr. 1889, J. D. S., (Ex PL cit. 1,500).

Explanation of Plate XVI— Fig. 1. flowering branch. Fig. % flower with

calyx and corolla removed. Fig. 3, exterior crown. Fig. 4, interior crown.

Fig. 5, pistil. Fig. 6, pollen-masses. (Fig. 1 is natural size; the others are

variously enlarged.)

Nephradenia fruticosa.— Erect virgate shrub 6-8 ft. high:

leaves linear-lanceolate (6-8X1.-1$ in.), tapering acutely to

apex and short (5-7 1.) petioled, eglandular, pale beneath,

conspicuous arching veins about 1 5 to a side: cymes extra-

axillary, scarcely half as long as leaves, pedicels exceeded by

peduncle and 3-8-subfasciculate in one or two bracteose clus-

ters: corolla rugose, 15-nerved, pale-yellow, 9 lines broad,

semi-fid, tube twice exceeding oval ciliate calyx-segments,
half-oval lobes naked and emarginate: processes of crown

equalling gynostegium, half-free; the adnate half small, tri-

angular, inflated and concavely bilobate at base, margin en-

tire, prolonged into subulate free upper half; pollen-masses
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attached at base: stigma convex, exumbonate: immature fol-

licle fusiform, tapering to long stipe.— N. neriifolia Benth.

et Hook., the nearest congener, is a herbaceous perennial

with linear-oblong leaves rounded and glandular at base, cili-
t> c^

ate corolla, adnate coronal processes cymbiform, stigma um-
bonate.— Rocky islands in Rio Rubelcruz, Dept. Alta

Verapaz, alt. 2,500 ft., May 1887, v. Turckheim, (Ex PI.

cit. 1, 25i);same locality, Apr. 1889, J. D. S., (Ex Pl.cit. 1,742).

Solenophora erubescent— Glabrous, rubescent, tumid
nodes marked by an interpetiolar line: leaves oval to elliptical-

oblong, the larger in the pairs 2-3 £ in. long, the other a third

smaller, apex acutish, base inequilateral, coriaceous, rubes-

cent beneath, indistinctly sinuate-serrate, petioles from \ to

I as long as leaves: flowers single on shorter axillary peduncles

bibracteate in middle, or few in trichotomous cymes chiefly

terminal: calyx coriaceous, 5-costate, rubro-maculate, obconic

(9 L), in flower \- and in fruit A-adnate, lobes ovate (2 1.):

corolla infundibuliform, twice exceeding calyx, yellow, §-tubu-

lar, limb expanding to 8 lines broad; lobes suberect, trans-

versely oblong (2x5 1.), the interior the greatest and

pectinate-crenate: style 2-lobulate: fruit baccate, oval (5 L),

crimson, crowned with persistent 2-lobed gland.— Habit pe-

culiar by glabrity and small leaves.—Rocks of a waterfall,

Pansamahi, alt. 3,800 ft., May 1887, v. Turckheim, (Ex PL

Cit. 731); same locality, Apr. 1889, J. D. S., (Ex PL cit. 1,684).

Besleria Pansamahuia (Podobisleria Benth. et Hook.;.—
Epiphytal repent, ligneous branches ascending a foot or two,

pubescent: leaves shortly petiolate, unequal in the pairs,

obovate-oblong (5-6 in.), the lower smaller and obovate-

rhomboid, acuminate, base obliquely acute, serrulate above

middle, under surface pale-pubescent: peduncles single from

one or both uppermost axils, half as long as leaves, I -flowered:

calyx-segments nearly distinct, ovate (4-5 L)i £recn < P luri ~

nerved, the 2 exterior narrower: corolla from narrow saccate-

base horizontally supine, ventricosely calceiform, 14 lines

Jong, less than half as high, crimson; throat facing upward

midway between base and ventral apex, constricted (3 L);

divisions of small limb roundish, unequal, erect: genitals in-

cluded: cells of anthers forming nearly a circle, connective

orbicular: disk annular: style short (3 L). i-bilobed.— Related

to />\ Onogastra Hanst. by the corolla curiously resembling

the lip of Cypripedium, but distinct by inflorescence, calyx,
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etc.— Pansamahi, alt. 3,800 ftM Jan. 1887, v. Turckheim, (Ex

PL cit. 196); same locality, Apr. 1889, J. D. S., (Ex PL cit.

1,798).

Explanation of Plate XVII.— Fig. 1, flowering branch. Fig. 2, corolla laid

open. Fig. 3, stamen. Fig. 4, pistil. (Fig. 1 is natural size; the others are

variously enlarged.)
/

Macfadyena simplirifolia.— Erect (12-15 ft.), compressed

branchlets dichotom'ous, articulations of petioles and pedicels

glandular: leaves simple, elliptical (5-7AX2--3 in.), acute at

each end, beset with cvstoliths: flowers few, opposite in ter-

minal short racemose clusters, short pedicels little exceeding

subulate bractlets,: calyx lanceolate (18-22 1.), acuminate, in

anthesis closed at apex and base: corolla twice longer, white,

tubulose-infundibuliform, throat \ in. wide, lobes roundish

(6-9 1.): oblong anther-cells divergent at base, staminode not

present: disk cupular: stigma minutely lamellate: ovules 2 to

each placenta, superposed, wings hyaline: capsule not seen.-

Anomalous by erect habit, simple leaves and terminal in-

florescence.— Borders of forest, Pansamahi, alt. 3>^°° "-•

Aug. 1 886, v. Turckheim, (Ex PL cit. 1,030).

Explanation of Plate XVIII.— Fig. 1, flowering branch. Fig. 2, corolla laid

open. • Fig. I), pistil with half of calyx. Fig. 4, anthers. Fig. 5, stigma. Fig- 0,

vertical section of ovary. (Figs. 1-3 arer natural size; the others are magnified.)

Henrya iniliricans.— Stems several from base, afoot or

more long, decumbent, smooth, white, nodes verrucose:

young leaves small (I in.), ovate, acuminate, mucronate, long

petiolate, pubescent: spikes short, densely flowered, 2-3-sub-

fasciculate, axillary, or leafy-bracted in a long slender term-

inal panicle: bractlets simulating involucres, oblanceolate,

mucronate; involucres a third longer (5 1.), imbricating, valves

mucronate: corolla large (6 1.), exsert in bud: anther-cells elon-

gate-obiong.— Both U. scarfioides Nees and H. costata Gray

differ conspicuously from above by simply spicate loosely in-

terrupted inflorescence; the former also by glandulose leaves

acute at base, minute roundish bractlets, half smaller flowers,

elongated style; the latter also by pluricostate shortly petio-

late leaves, small cuspidate involucres.— Banks of Laguna

Amatitlan, Dept. Amatitlan, alt. 3,900 ft., Febr. 1890.

J. D. S., (Ex. PL cit 1,923),

Pisonia ACULEATA L., var. niacranthocarpa.-— Spines

infra-axillary, straight: pedicels of large (6 in.) cymes \\- :

in. long; fruit obovate (9 1. ), half as broad, glands long-stip-

itate.— Escuintla, alt. 1,100 ft., Apr. 1890, J. D. S., (£*•

PL cit. 2,091).

<

\
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Neea psychotrioides.— Fruticose (6-8 ft.), dichotomous,
smooth except rufo-fuscous pubescence of younger parts and
inflorescence, branchlets terete and grayish: leaves suboppo-
site, 4-verticillate at forks, unequal in the pairs, equilateral,

oblong (4-5 x I5-I3) in., acuminate, base rounded, petioles

short (2-4 I.); corymbiform cymes long pedunculate from
forks of branches, subequaling leaves, axes 3-5-approximated
and in fruit divaricate, cymules 3-flowered; calyculate bracts

2-4, subulate (£1.), persistent: staminate perianth not seen;

the pistillate nearly sessile, oval (2 1.), mouth contracted, ru-

dimentary stamens 8-10, ovary globose, style subexsert, stig-

ma dilated: anthocarp ellipsoid (3$X2l.), compressed, pu-

bescent, pluristriate, constricted below tomentulose limb.—
jy. Wiesncri Heimerl, nearly related as described and figured

in detail (Botan. Jahrb. xi. 89, t. ii), differs by elliptic-lance-

olate leaves dimorphous in the pair, terminal 2-3-choto-

mous open glabrous inflorescence, slender elongated pedicels,

ovate-tubulous perianth, fimbriate stigma, glabrous terete

anthocarp not striate. N. oppositifolia Ruiz et Pav., also

related, is distinguished by elongated 5-staminate perianth,

etc.— Escuintla," alt. 1,100 ft., Mch. 1890/ J. Eh S.» (Ex
Pl.cit. 2,069).

DALECHAMPIA SCANDENSL., var. trisect*.— Leaves glab-

rate, elobate and cordate-ovate, or chiefly trisect. with peti-

olulate leaflets.— San Juan Mixtan, Dept. Escuintla, alt. 500
ft., Apr. 1890, J. D. S., (Ex. PI. cit 2,079.)

Pirus (§ PSEUDOSTROBUS) Doiinell-Smithii Mast.-— Arbor
altitudine mediocris vel humilis; ramulis crassis asperatis;

squamis fulcrantibus 10-12 mm. long, subcoriaceis castaneis

lanceolatis longe acuminatis margine laciniato-fimbriatis, fim-

briis ascendentibus vix intertextis; fasciculi's dense approxi-

matis 5-phyllis basi vaginatis, vaginis circa 12 mm. long.

e squamis lanceolatis pluribus constantibus, squamis infimis

subcoriaceis ad margines integris sursum paulatim increscen-

t'bus, squamis mediis ad margines albidis longe fimbriatis.

fimbriis horizontaliter divergentibus intertextis fasciculum ob-

volventibus, squamis summis hyalinis integris; foliis circa

l 3 cm. long. 1 mm. et ultra lat. rigidis triquetri^ ad angulos

serrulatis apice subulatis, canalibus resiniferis parvis paucis-

simis sub epidermide positis ? vel nullis; stomatibus in utn.que

latere per series 6-7 dispositis; amentis masculis phrribu^ ad

aPices ramulorum capitatim-aggregatis, singulis 25-30 mm.
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long. 5-7 mm. lat. erectis vel ascendentibus rectis cylindratis

obtusiusculis basi bracteis subcoriaceis castaneis suffultis, brac-

teis informs margine albido-fimbriatis, bracteis summis mar-

gine integris albido-limbatis; anthcrarum connectivis subor-

bicularibus erosis aurantiaco-purpureis; amentis feminiis pe-

dunculo deflexo crasso impositis, curvatis cylindrato-conicis;

squamarum apophysibus valde promimentibus deflexis carnoso-

coriaceis irregulariter sub-5-angulatis carina transversa brevi

notatis^ medio depressis, umbone lato deltoideo deflexo; stro-

bilis adultis pendulis circa 10 cm. long. 6-7 cm. lat. cylindrato- -

oblongis apice obtuse conoideis, (squamis autem siccitate a <

sese separatis strobilus ovoideo-subglobosus evaditj; squamis

lignoso-coriaceis crassiusculis apophysibus circa 10 mm. long.

16 mm lat. rhomboideis sub-pyramidatis apice cum umbone

excentrico reflexis; seminibus circa 2 cm. long. 5 mrn *
' at *

superne alatis, ala membranacea pallide fusca angusta oblonga

margine hinc paullo crassiore recta illinc tenuiore falcatim

curvata.—De hac specie insigni et, ut videtur, hactenus m-

descripta, nee non strobilorum squamarumque notis valde

distincta ita in litt. scribit oculatissimus repertor: 4< Abunde

occurrit versus cacumen montis, et etiam ad ejus culmen, ad

alt. 12,300 ped. ubi autem arbor pumila 10-12 ped. tantum

evadit." CI. Godman etiam qui hanc speciem loco eodem

observabit abhinc annos triginta tradit hancce arborem cingu-

lam circa montem efficere ad alt. 10,000 ped. usque ad cul-

men aliis arboribus nullis intermixtis. In opere laudato

auspiciis cl. Godman edito et a sollerte Hemsley confecto, cui

nomen Biologia Centrali-Americana, vol. Hi, arbor haecce

obiter injecta est, nomine tamen et descriptione omnino prae-

termissis.— Summit of Volcan de Agua, Dept. Zacatepequez,

alt. 12,300, Apr. 1890, J. D. S., (Ex PL git. 2182).

!
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On certain new or peculiar North American

Hyphomycetes. II.

Helicocephalum, Gonatorrhodiella, Desmidiospora nov.

genera and Everhartia lignatilis n. sp.

ROLAND THAXTER.

(WITH PLATES XIX AND XX.
)

Helicocephalum nov. gen.— Sterile hyphae of small diame-
ter, aseptate or rarely septate, creeping over the substratum
and giving rise to highly differentiated, erect, simple, aseptate

sporiferous hyphae furnished with rhizoid like attachments at

the base and spirally coiled at the apex: the spiral portion

becoming septate and constricted at intervals, its segment-
separating at maturity in the form of large, dark colored,

thick walled spores.

Helicocephalum sarcophilum n. sp— Plate XIX, figs. 1-5.

^
Sterile hyphae hyaline, creeping, branched, 2/i in diameter.

Fertile hyphne hyaline, I mm. or more in height, 20-2 5/1 in

diameter near the base and 8-10// near the apex: tapering

gradually upwards from a slightly swollen base: two or three

times abruptly spirally coiled at the distal end, the spiral por-

tion of large diameter and converted at maturity into a chain

of seldom more than twenty-one spores, by the formation of

successive septa. Spores brown, thick walled, with finely

granular contents, asymmetrical, usually obliquely truncate,

or not evenly rounded, at either end; at first hyaline then

brown, 55x30// (maximum 65x35/0, separating and ulti-

mately cohering in a viscous, rounded mass.
On carrion. Connecticut.
This remarkable form made its appearance on a laboratory

culture in company with Cocmansiella spiralis Eidam. It is

not gregarious, appearing here and there on the substratum,
and closely resembles a large Mortierella or Syncephalis; the

piral portion holding a drop of somewhat viscous fluid, which
ives it the appearance of a large spherical head (fig. 1). The

spores mature simultaneously, falling apart and cohering as

shown in fig. 4. They are very thick walled and all attempts
to germinate them in nutrient media proved fruitless.

The relations of this plant are quite uncertain, no fungus

Which appears even remotely connected with it being known
to the writer. It is placed here among the I Iyphomycete;e

•
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from lack of evidence which would refer it elsewhere. In its

mode of growth it recalls Mortierella and similar forms: but

its type of spore formation, as well as the character of its

spores, is quite distinct from that which occurs in any of the

genera of Mucoraceae; among which, however, it is not im-

possible that it may eventually find a place.

Gonatorrhodiella nov. gen.— Sterile hyphre hyaline, creep-

ing, septate and branched. Fertile byphse erect, sparingly

septate, swelling into a spherical terminal sporiferous head,

which after maturity may become once or twice proliferous,

the proliferations also forming similar proliferating heads, the

resulting hypha presenting ultimately the appearance of a

successively inflated filament. Spores formed directly from

short processes covering the fertile head, in chains of a defi-

nite number, by successive apical budding.

Gonatorrhodiella parasitica n. sp.— Plate XIX, figs. 7-10.

Fertile hyphcX gregarious, simple or rarely dichotomously

branched, sparingly septate, hyaline becoming pale fawn

colored, seldom more than five times successively proliferous,

8-1 2// in diameter, sometimes more than 1 mm. in height.

Sporiferous head nearly spherical to oval, rarely producing

more than a single proliferation, 25-35// in diameter, maxi-

mum 43 x 36/x Spores in chains of three, hyaline, then fawn

colored, oval to elliptical, caducous, 8.5x6—12x7// the basal

ones the largest.

On Hypocrea and Hypomyces. Connecticut.
This species has been met with in several localities about

New Haven always growing directly upon, or running a short

distance from certain species of Hypocrea and Hypomyces on

which it appears to be parasitic. The genus is distinguished

from Gonatorrhodum Corda, to which it bears a superficial re-

semblance, by the absence of the large, septate, subverticillate

"ramuli" which give rise to the spores in the last named
genus; as well as by its definite spore formation, the indefinite

and often branched spore-chains of Gonatorrhodum being re-

placed by short simple chains composed of a small and in-

variable number of spores. Whether the successive apical

formation of the spores in the present genus does not consti-

tute another essential difference, cannot be determined from

Corda s description; but from his figure as well as from

analogy with other genera, like Aspergillus, Verticillium, etc

to which he compares it, a successive basal spore formation
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may be inferred in Gonatorrhodum from the large basidia or
" ramuli," as well as from the spore of the primary chain from
which a secondary chain occasionally springs. The present
genus is purely Mucedinous; while, as Saccardo remarks,
Gonatorrhodum seems rather to belong among the Dematieae.

Desmidiospora nov. gen.— Spores of two kinds, on the
same mycelium of hyaline septate hyphae: microconidia, small,

hyaline, subfusiform, produced at the apex of subulate lateral

basidia: macroconidia very large, terminal, brown, flat, multi-
locular, several times successively, more or less irregularly,

dichotomously lobed.

Desmidiospora myrmecophila n. sp.— Plate XX, figs. 1-9.

Hyphae much branched and septate covering the host in a
white flocculent mass. Microconidia subfusiform, slightly

asymmetrical 12x2-2.5/*, produced sideways at the apex
of subulate basally inflated basidia. Macroconfdia terminal,
short stalked, three to five or even six times successively

dichotomously lobed, irregularly multilocular, very thick
walled, reddish brown or fawn colored, 8ox68/i, maximum
100x90^. 1 2-14^ in thickness.
On a large ant. Connecticut.
This remarkable plant has been met with only once growing

luxuriantly on a large black ant which was found fastened to

the under side of a rotting log. The hyphre emerged especially
from between the abdominal segments, enveloping the insect

more or less completely and extending a short distance over
the substratum. It is not impossible that this may be an im-
perfect form' of some Cordyceps, perhaps C. unilatcralis Tul.,

which is the only species of the genus that the writer has

observed on ants in this vicinity. No analogous form, bear-
ing the same relation to Cordyceps that Mycogone or Sepe-
donium, for instance, are supposed to bear to other Hypo-
creaceous genera, has been observed, as far as known to the
writer. The microconidia in the present instance are, how-
ever, certainly very similar in appearance and mode of forma-
tion to conidia known to be associated with certain species of

Cordyceps: yet the connection cannot be assumed and the use
°f a new generic name seems unavoidable. It is not unlikely,

moreover, that the fungus under consideration may be myco-
philous and like certain species of Gymnoascus, Thiclavia, Me-
lanospora, etc., which so often interfere with artificial cultures,

be parasitic on an immature Isaria or Cordyceps previously

developed within the insect.
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Everhartia li^natilis n. sp.— Plate XX. figs. 10-12.

Scattered, superficial, stipitate or substipitate, yellowish
becoming blackish towards the base, subcylindrical or expand-
ing upwards, 2 50-400 x 100-150/1. Spores hyaline, terminal,
3-septate, cylindrical or slightly flattened, 4// in diameter, the
rounded base and snout-like apex approaching one another in

a single convolution 12-13x8-9//: extruded in a yellow
viscous rounded mass. Sporiferous hyphae septate, subdi-
chotomously branched, mingled with longer usually simple
sterile hypha;.

On wet logs. Connecticut.
I his species occurs not uncommonly about New Haven on

very rotten wet logs. It differs from E. hymcnuloidcs Sacc. &
Ell. in being stipitate as well as in its very distinct and smaller
spores. The latter are produced in enormous quantities ad-
hering to the apex in a yellowish viscous drop. The spores
germinate readily in water, producing single hypha? from the
convexity of each segment.

Everhartia hvmexuloides Sacc. & Ellis.— Plate XX,
"gs. 13-14.— Figures of the spores of this species are given
for comparison drawn from material distributed in Ellis N.
A. F. No. 969 on dead leaves of Sorghum nutans. In this

species the sporodochia are sessile and ill defined, the spores
being produced terminally on short simple hyphfe (fig. H)-
The spores are formed in a helix of several convolutions,
16x20//, and are about 3.5-4/1 in diameter, extruded in a

viscous mass and surrounded by a coarsely granular greenish
mucus.

Explanation of Plates.

Plate XIX.— Helicocephalum sorcopktlum, n. sp — Fie 1 Nearly mature plant
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'

Whh rhizoidal attachment at base and drop of viscous
fluid held by the spiral. X136. Fig. 2. Spiral portion enlarged, X->.>2. Fig. *
^oung spiral before division has commenced, X200 Fig 4 Spiral after ma-
turity, the spores separated and cohering in a viscous mass, X*». Fig. •'>

Two mature spores, X696. Fig. (>. A spore in optical section, X696.
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Mature sP°re chain, X696. Fig. 10. Spore chain showing
budding of apical spore, X<><)(i

F

Plate XX.— Desmidiospora myrmeeophila, n. sp.— Fig 1 Portion of hyphae
showing microcomdia on subulate basidia, X»*8 Figs 2-<> Showing success-r~»'"« 'T 1™ 13

.
on subulate basidia, X348 Figs" 2-6 Showing success-

ne stages in the development of the macroconidia, XH48 Fig 7 Macroconid-
>um in which the transversa walls are partly formed X H48 Fig 8. Two
mature macroconid.a. X348. Fig. 10. UmS^j£SS^SSAmSh. X^
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Plate XX.— Everhartialigmtilis, n. sp. Fig. 10. General habit showing
rounded mass of extruded spores, XG8. Fig. 11. Sterile and fertile hyphae of
sporodochium, showing stages in formation of helicospores, XMY\. Fig. 12.
Mature spores, X606.
Plate XX.— Everhartia hymenidoides Sacc. & Ell. Fig. 13. Mature spores,

X696. Fig. 14. Spore in situ, showing terminal formation, X696.

Notes on North American Mosses. II.

CHARLES REII) BARXES.

DlCRANUM PALUSTRE LaPyl.— This species has not been
noted as particularly variable as is the case with its congener,
D. scoparium Hedw. The examination of a large series of

specimens, collected in various parts of the northwestern
United States by Dr. Julius Roll in 1888, has shown me that
it is almost as polymorphous as D. scoparium, and that
it

^
intergrades so closely with that species that it is

quite impossible to limit it except in a wholly arbitrary
way. The var. paludosum of D. scoparium imitates some-
what the typical D. palustre in the rugulose and shorter
pointed leaves. But this is a character by no means constant
in the- latter species. Indeed it is oftener absent than pres-
ent. There is also no reliable distinction to be drawn from
the section of the costa. We have therefore simply to say
that those forms with slender pointed often falcate leaves,
having the cells somewhat elongated in the upper part, shall

be grouped with D. scoparium. I have not thought it worth
while to characterize separately any of those forms of D. pa-
lustre (among which the Californian variety Brewerianum of

I^esquereux may well be placed) which connect with the pa-
lustral modifications of D. scoparium. If one should begin, the
list might rival that of some of the Sphagna! On the other
hand D. palustre shows numerous variations toward forms
with broad leaves, entire or coarsely serrated and usually not
wrinkled. Three of these I have separated as well-marked
varieties, 1 which fall more or less closely into company with
the Kuropean vars. juniperifolium and polycladon of the Bry.
Eu. Had the intermediate forms been lacking from the col-

lection I should have unhesitatingly established these, or at

least the var. Rocllii, as species.
Having already examined a considerable number of the

species of Dicranum in determining the Weisiace.e of Roll's

1
Botanisches Centralblatt xliv. 380 (181)0).
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collection, I hope to study the remaining North American
members of the genus shortly.

Barbula MEGALOCARPA Kindb.— This is the same as B.
ruralis var. gigantea Aust. MS. It is hardly worthy even of

varietal rank. Indeed B. ruralis is described by Limpricht 2

as having the awn often reddish and the leaves "meist mit
vorgezogener, scltcn gerundeter oder ausgerandeter Spitze'
characters on which Kindberg chiefly bases his B. megalocarpa.

WE
J

Holzinger at Winona, Minn., the cilia are as strongly ap-
pendiculate as in any Eu-Bryum. Of course such a statement
without qualification would simply throw doubt upon the de-
termination. But in this case there can be no mistake.
Leaves from the very perichaetium whose fruit was examined
were used.

Atrtchum ANGUSTATUM Br. & Sch.— Intermediate forms
between this species and A. undulatum Beauv. are not un-
common, and some specimens from Washington, D. C, show
lamellae as much as 9 cells wide ! One of the striking features
of A. Sclwyni Aust, of which abundant material has .lately
been received from the north-west, is the wide lamella?, but
they do not much surpass those on the specimens just re-

ferred to.

HYPNUM (Thuidium) pvgmaeum S. & L.— The stems of

this species are described as papillose. These "papilla?" are
really short, 2—4-celled, papillose, filiform, rudimentary para-
phylha. They resemble in many ways most of the paraphyl-
ha of H. minutulum, but are less developed. To call them
"papilla;" is a misuse of the word.

HYPNUM (Claopodium) RAMULosum' Hampe.— I think it

probable that this is identical with Hooker's H. crispifolium.
This opinion is not based upon a comparison of specimens
for they are inaccessible, if indeed they exist. But authentic
specimens of H. crispifolium agree perfectly with Hampe's (or
Mullers) description.* Moreover this species is common in
the region from which the supposed H. ramulosum comes,
while that has never been collected but once. Specimens
under this name in the James herbarium from Marin co.,

• Die Laubmoose (Rabenh. Krvpt. -Flora iv \ \ fiST
» Mueller: Synopsis Muse. ii. 486.

' ' ''
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California, are H. crispifolium. Finally, the descriptions them-

selves of the two species show no points of specific difference.

HYPNUM (Camptothecium) NUTTALLII Wils.— This species

often has the seta twice or thrice as long as the capsule, in-

stead of "scarcely as lon^". This is shown by the speci-

mens in at least two sets of Sullivant and Lesquereux' Musci

Bor. Amer. I. n. 338b, and also by Macouns n. 280 Canadian

Musci, issued under the name of H. pinnatifidum S. & L.

Hypxu.M (Isothecium) BrewERIANUM Lesq,— The leaf-

cells are short-ovate to rhombic. If it is to be retained under

Isothecium the subg-eneric character "areolation minute, ver-

micular-oblong" must be corrected.

Hvpnum (Lurhynchium) colpophyllum Sull.— This spe-

cies has two forms of leaves which often occur on the same

plant. The younger are the narrower (ovate to lance-ovate),

while the older are broader (elliptic). The narrow form ap-

proaches most closely the figures of Sullivant's Icones Mus-

corum Suppl. pi. 71; the wider are more like those of E.

crassinervinm, but differ from them in the points named in

the Manual, p. 353. These narrow leaves often predominate,

in which case the aspect of the plants is quite different, so

much so as to warrant a distinctive name. This narrow-

leaved form of H. colpophyllum may be designated as var.

Hagelliforme n. var.: leaves lance-ovate, small; branches long,

almost flagelliform, attenuate. In the type the branches are

short and tumid-julaceous, leaves densely imbricate and

elliptic-ovate. The apiculus is often very short, or the leaves

may be simply acute. There is a considerable variation also

in the size of the capsule.

Xe\v LOCALITIES.— The following new localities maybe
-elected from a large number as being of special interest.

Bruckia Hallii Aust. has recently been sent me from Hock-

ley, Texas, by Mr. F. W. Thurow, an interesting rediscovery

of one of Hall's Texan mosses.—Dicranum hyperboreum Mull.

was collected for the first time in the United States by Roll

on Mt. Hood at 7000 ft. altitude.— Mr. J. M. Holzmger gath-

ered a Coscinodon at Winona, Minn., which on comparison

with the types proved to be C Rani, previously credited only

to Colorado.— The same excellent collector sent also from

this locality Fabronia pusilla Raddi, Myurella Careyana Sull.

and Lcskea Austint Sull.

University of Wisconsin.
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BRIEFER ARTICLES.
Penetration of the host by Peronospora g-angrlitbrmis.— While

studying the lettuce mould in the fall and winter of 1890, some obser-

vations were made by the writer on the penetration of its germ-tubes
that differ from those heretofore recorded.

Spores of the fungus were sown in a drop of water upon the under
surface of leaves of lettuce {Lactuca saliva). The leaves were kept in

a moist atmosphere under a bell-glass in the laboratory. After twenty-
four hours pieces of the epidermis were stripped off from the infected

spots and examined under the microscope. The spores had germin-
ated abundantly, pushing out a strong germ-tube into which the pro-

toplasm of the spore haa passed, leaving the empty, and often

shriveled-up spore membrane attached to the germ-tube.

Several cases of penetration were seen, the germ-tubes pushing their

way between the guard-cells of the stomata (figs, i, a and 3). In other
instances the germ-tubes had approached quite up to a stoma, but had
not yet penetrated (fig. 2 ). Very many of the germ-tubes had grown
straight forward for a time, and had then made a rather sudden turn,
directing the terminal portion toward a stoma in the vicinity (figs- *

and 4).
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These observations are confirmed by those of Mr. A. J.
Pieters, who

obtained results from sowings of spores upon leaves of a growing plant.

No cases of penetration through the walls of epidermal cells, as is said

by De Bary 1 to be the rule for this species, were observed.— W. H.

Rush, Botanical Laboratory, University of Michigan.

EDITORIAL
Botany is making a healthy and vigorous growth in the United

States. Never before have there been so many teachers, so many in-

vestigators, or so many collectors advancing the interests of the science

and making its merits known to the public, as at the present time.

Probably no field of the science is now wholly without workers, a state-

ment that could not have been made a few years ago; and what is

really more to the purpose, a constantly increasing proportion of the

work accomplished has a permanent value and attains a rank of com-

manding importance.

The organization of the Botanical club of the A. A. A. S., in 1883,

gave a decided impetus to American botany, and especially effected

an improvement in the character of the investigations undertaken by

individual workers. The movement set on foot last year in the same

association, by which a prearranged series of papers covering certain

portions of the higher grounds of the science is presented each year,

must also prove valuable. These and other means for raising the

standard of work for the individual, and for strengthening the reputa-

tion of the science among its friends, have already shown good results

and justified the efforts put forth.

So much has already been accomplished that even greater thing-

may be confidently looked for in the future. The coming meetm at

Washington, which promises to have a larger attendance of botanist-

than ever before, should bring forth some new plans for general or

co-operative work. Things may be accomplished by the united inter-

est and effort of the many that would be difficult or impossible for

single workers. So plain a truth needs no illustration, but its appre-

ciation in solving specific problems may require considerable enforce-

ment

A matter to be borne in mind for the coming meeting is the unique

opportunity afforded by the approaching Wortd's Fair to secure some

benefits for botany. A few European visitors of eminenre may cer-

! Ann. d. Sc. Nat. Bot. ser. 4. xx.
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tainly be expected, and an unusually full gathering of American

botanists. Hundreds of industrial and other societies are arranging

for memorable occasions, and if some of this enthusiasm could be

turned in the direction of pure science the result could not fail to be

beneficial.

Another matter not quite as distant may be suggested here. In

connection with the papers upon physiological subjects at the Wash-

ington gathering, why not exhibit a collection of physiological appara-

tus? If each laboratory would send a few pieces the display would

be made very interesting.

CURRENT LITERATURE.

Practical Botany 1
.

The first edition of the Strasburger's Kleine Botanische Practicum

published in 1886 has been one of the most useful of the handbooks

of recent years. It had its defects, some of which were pointed out in

this journal (vol. xii. 91) but they were not such as to seriously impair

its usefulness. In this revised edition the author has much improved

the book. Considerable additional matter has been inserted, notably

in chapters xi, xxii, xxiii, xxvii, xxviii and xxx, and chapters ix and

xxi have been almost entirely rewritten. Altogether 52 pages have

been added and there are about 20 new figures. It is extremely diffi-

cult to make such extensive changes fit in with the old stereotyped

plates. This has been done however with a minimum of injury to the

appearance of the book, only a few pages being unduly leaded. One
could have wished however that so many of the page numbers had not

been carried to the inner edge of the page, and that when change was

being made these might have been transferred where necessary so as to

stand in their proper place.

The figures of the present edition are much better printed than in

the first. They now compare favorably with those of the German
edition. In every way the book is well manufactured. The suitable

paper and loose binding are especially commendable in such a labora-

tory guide. We hope that it may by reason of these betterments meet
with a still wider sale in this country.

1 Strasburger. Edward,— Handbook of practical botany, for the botanical

laboratory and private student. Edited from the German' by W. Hillhouse;
revised by the author, and with many additional notes by author and editor

Second edition, revised and enlarged. 80 pp. xxiv. 435 (+ 52) figs. 149. New
York: Macmillan & Co. [London: Swan Sonnenschein & Co ] 1889.
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The new Gray's Manual. 1

The revised (6th) edition of the Manual has been fully noticed in

this journal (xv, p. 71). No one who has had any experience in book-

making was surprised that there should occur a considerable number
of errors and omissions in the first issue of this edition and some of

the reviews of the book would have been less absurd had their writers

taken some account of human fallibility. In this second issue an at-

tempt is made to give "all such needed emendations of every kind as

have come to our [the authors'] notice. Whenever it could be con-

veniently done these alterations have been made in the plates/' The
remainder are printed on four pages following p. 735 (designated 735
a, etc.) The corrections in the plates are numerous—over 100 of one

sort and another. Seventeen species appear among the "supplemen-
tary additions and corrections"—and two genera, Fransena and

Paulownia.

The pocket edition of the Manual is a gem in its way and certainly

" fills a long-felt want." It weighs only 14 ounces and is about y% of

an inch thick—just the thing for carrying easily. It is bound in de-

lightfully soft flexible leather, and looks as though it would be durable.

We can suggest only one improvement short of India paper and silk-

sewing—that is, slightly rounded corners, so as not to catch on the

pocket. No botanist who has a copy of the library edition will ever

carry that with him after he has seen this. The American Book Com-
pany has merited our gratitude for dressing this volume so serviceably

and at the same time so handsomely. The very low price ($2) will

certainly make this as popular as it is handsome.

Introduction to the Study of Botany. »

He who gets an introduction to the science of botany through the

medium of this book will probably have little inclination to cultivate

the acquaintance. If this book is a fair indication, Mr. Edward Avel-

ing, D. Sc. (God save the mark!) has need himself to be introduced

to the fair science whose most difficult task he has essayed without

adequate knowledge.

'Gray, Asa.—Manual of the botany of the northern United States. Sixth

^ition, revised and extended westward to the 100th meridian by Sereno Wat-

son and John M. Coulter. 8° cloth, pp. 7G0 (+ 4). plates xxv. New York:

American Book Co. 1891. $1.60.
The same, pocket edition,-^ X ?>£ inches, full leather, flexible. $

2 Aveling, Edward.— An introduction to the study of botany. W pp. *v.

»B figs. 271. London: Swan Sonnenschein Sc Co. (N. V.: Macmillati &
Co.), 1801.
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The book takes as its "basis the syllabus of subject xv, botany, from

the Science and Art Department" of South Kensington, and pro-

ceeds to expound the science from this "examinational" standpoint.

It is perhaps a fair inference that this "basis" is somewhat narrow, for

we read early: "Broadly, biology is the science that dea^s with living

bodies. General biology, as understood in the examinational sense,

considers certain typical living bodies in their structure and life-

history." We should have no quarrel, however, with the basis, were

the superstructure sound.

In the body of the book eighteen flowering plants are described

with considerable detail, the object, apparently, being to introduce as

many terms, with their definitions, as possible. Then follow chapters

on the vegetable cell, cell contents, tissues and systems, the root, stem,

leaf, inflorescence, floral organs and fruits. A glossary — are we never

to get rid of this as the animus of elementary botanical text? Not

content to have the book mainly such, the author urges "upon the

student and teacher the importance, the necessity, of everyone con-

structing his own glossary. The earnest student will, as he meets

with each new word, then and there enter it in his vocabulary. At the

end of this volume will be found a glossary put together by me, and

this the student can compare with his." Here is a sample of it:

WORD. DERIVATION. DEFINITION. EXAMPLE.
»

Thorn. A modified organ, hard Sloe.

and sharp.
Tissue. A constituent of an organ. Parenchyma or

muscle.

Tripinnate. tres, three; pinna, a leaflet. Divided into three leaflets. Leaf of hemlock.

It is to be hoped that the student will succeed better than the author,

for of the three definitions, selected at random within a space of seven

lines, not one is accurate. And why should not the derivation of

"thorn" and "tissue" be sought out, as well as that of words with

Greek and Latin roots? But what is the use of any of it? Would

a student of English literature be urged to construct for himself an

English lexicon?

Dr. Aveling makes much of derivations however. Witness the fol-

lowing: "The upper [leaves] have no stalk or petiole, and are therefore

said to be sessile. Sedeo, sedi. sessum, sedere, I sit." Why omit the rest

of the conjugation? "The particular kind of inflorescence is therefore a

corymb. Kopv^fio',. \korumbos) a cluster of fruit, especially of ivy-

berries (Vergil, 'Bucolics,' Eel. iii. 39) ." To which the skeptical are

respectfully referred. And this (verbatim) is particularly good: "the

Orpine is of the order Crassulaceae, thus named from the thickness of

its leaves, crassus. thick. Species, Sedum; genus, Telephium. Sato**
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*

from the sessile nature of the genus; Telephium, in the old over-classi-

cal fashion, from Telephus, the son of Hercules/'

The author is evidently enamored of tabular arrangement, for he

introduces tables, big and little, fragmentary and complete, at every

available point. 1 Here is one at random, from which their value may

be judged: "The fruit of the hazel can be worked out by reference

to the fragment of the complete table given on p. 137. " Then the

entire page 137 is devoted to this, by means of which the fruit of the

hazel ought to be "worked out" without severe mental strain:

(syncarpous. f superior,

(simple. < (each carpel with one seed, <
£ f monogyncecial. < (apocarpous..^ (inferior.

2 I (compound. (each carpel with more than one seed.

% I polygyncecial. ( superior.

\
(1-celled, withcupule—Clans.

(inferior. -<

( 2-celled.

Page after page is covered with these "fragments," which are gathered

up, warmed over and spread out again in later " tables."

As specimens of the information imparted by this "introduction"

read the following:

gyncecium [of the Buttercup]

pistil."

"Consider now only one carpel. It is clearly monogynoecial."

"Raceme . . . Racemus, a bunch of grapes, one of the best

amples of this kind of inflorescence."
"

• . . glaucous. This last word is used for a surface of excessive,

shiny smoothness." '

"The rootstock of the Cyclamen is a tuber. The most familiar ex-

ample of a tuber is a potato. The tuber of the Cyclamen is a root-

stock structure; that of a potato is formed from a branch . .
•

and is therefore a stem structure."

Here is a bit of technique: "And even in their case [leaves of

Sedum and Hyacinth] it is wise to cut up the leaf into fragments,

throw the pieces into melted paraffin, and when this has cooled and

solidified, make thin sections through this and the embedded leaves."

The naivete of these directions will be very impressive to those who

know the paraffin process.

After five pages on these subjects, good, bad and indifferent, the

author avers that "The cell-wall, protoplasm, nucleus, starch grains

aleurone grains are now understood." That and the following which

comes from near the close of the book must prove very cheering to the

weary student: "If the student will now turn to the syllabu s of the

1 No less than 10 per cent, of the pages are occupied with such tabular views

Another 10 per cent, the glossary takes.
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Science and Art Department printed in our first chapter, he will see

'hat we have cleared off [but not up] not only the whole of the general
*

Tiorphology, histology and physiology, but also . . .

"

Here is the beginning of the discussion of vessels: "A vessel in

botany [sic] is formed out of a number of cells placed vertically one

above the other, whose partition walls vanish. The simplest kind of

vessels are vasa propria (vessels proper)—elongated cells with a thick-

ening of the wall that takes the form of a very fine network. The

student will note once again how artificial our definitions are, and how

the botanical categories overlap each other. A vessel is defined as a

tube formed by the fusion of several cells, and the first kind of vessel

described, vas proprium, is made up of one cell. The second form of

vessel is the sieve tube. . . . sieve tubes are also called vesicular
m

or utricular vessels. They are common in the bulb of the onion

. . . and other Monocotyledons. The sieve tubes contain a milky

juice and very often crystals."
*

The physiology is no better: "... the roots take in the

nitrogen-containing food-stuffs and the leaves especially take in the

carbon-containing food-stuff. From the roots the former must move

up until they meet the latter coming down from the green parts.

When the two sets of food-stuffs meet, the manufacture of those im-

portant plant structures that contain carbon, hydrogen, oxygen, nitro-

gen, must occur, and from the place where this manufacture occurs,

diffusion of these substances to other parts of the plant must follow.

H^his taking in of food is assimilation.
yy

But to continue would be to occupy space to no good purpose.

What we have given is not a selection of isolated blunders. It might

be increased ten-fold without exhausting the supply of error and ab-

surdity. Some of the illustrations, could we reproduce them, would

be as ludicrous as the text.

We should be glad to be able to say something favorable about this

book, if, even after careful search, we could find it. But the plan is

crude and the execution wretched. Yet if we do not mistake the tone

of the book the author feels that he has done a creditable piece of

work, and the publisher hopes to gain for it a sale in this country. It

is a pity that so reputable a house should be so imposed upon by a

worse than worthless text-book.
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OPEN LETTERS.
The Manchester group of botanists.

A photograph of twenty-five botanists was shown at the Indian-
apolis meeting of the A. A. A, S. and a number of persons expressed
a desire to obtain copies of it: As an accommodation to those who
may wish a copy, I will send an order to the photographer for as many
is are wanted, and distribute them upon their arrival.

The group was taken at Manchester, England; in 1886, and was the
company who gathered at the hospitable home of Prof. Williamson to

do honor to the visit of Dr. Asa Gray. All departments of botanical
science were represented. The group embraces: Messrs. McNab,
lessen, Treub, Solms-Laubach, Weissmann, Saporta, Baker, Lankester,
D'Arcy Thompson, Dyer, Cohn, De Bary, Williamson, Asa Gray,
Pnngsheim, Carruthers, Gardiner, Oliver, Vines, Marshall Ward, C.

Bailey, Balfour, Bower, Potter and Vaizey. The picture is 10 by 12

inches, and an excellent portrait of each "individual. The price will

be si. 35 unmounted or $1.75 mounted on a neat card 14 by 16 inches
and the names written underneath. Those wishing copies will please
send in their names as early as possible.— J. C. Arthur, La Fayette,
hid.

Monomialism.

I like the tone of the editorial in the May Gazette upon nomen-
clature. The propagators of this new fashion of naming plants are so

confident of suceess^and have so often predicted that the whole botani-
cal world must make unconditional surrender, that I hasten to express
my own feeling in the matter before my guns are spiked and my arms
confiscated.

I suppose that the object of a name is to afford some ready anc

tolerably permanent means of designating a particular plant And we
have always been taught that it is no part of any system of nomenclature
to give credit to any person. An author's name is attached to am
plant for the simple purpose of identifying the plant name and we are

also taught that the oldest name of any plant must stand. In order to

meet these various requirements, botanists have been m the I !>it—
erroneously, it now turns out— of employing two words to designate
the plant, and this has been known as the binomial system of nomen
clature. But now they are telling us that these two words do not con-

stitute the name of the plant, but that the name, per se. is the second
word of the two. In other word-, saeeharinum is the name of the

Sugar maple, Canadensis is the name of a Cornus—although one of niv

botanies declares that it is the name of a rush and even of a spruce -~

and that repens is the name of white clover. This is the monomial
S) tern of nomenclature, and its devotee- are delving thro h even
author in the hope of finding the name of the plant. When this name
1 found—or supposed to be found, which amounts to the same thi l

-it is attached to some generic name to which it was never de rocd
to fit. and the twain, to which an algebraic formula has been attached,

ls given to the world as the mon mto-binomial name of the plant

. Now there is onlv one reason why I object to all this, and it

that it serves no pur] se. It adds nothing to the stability of the name
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but rather weakens it. In many cases we can hardly hope to find the

oldest specific name which chanced to be applied to the plant, and we

can seldom be sure that we have found it, while it is a comparatively

easy and sure process to find the oldest binomial. I deny the propo-

sition that the specific name is the name. It does not designate^ the

plant and therefore fails to satisfy the first demand of a name. The

binomial answers every requirement of the definition of a name, and it

has the distinct advantage of dating from a definite point,—the work

of Linnaeus- But if we once begin to attach the oldest specific name

to any genus whatever— as the fashion of the time may determine-—

there is no reason why we should stop our search for specific names

with the time of Linnaeus. In fact, some botanists are even now ad-

vising the use of names from the old herbalists, and the system, if

logically prosecuted, must eventually include them. I cannot see one

point in favor of the new system. It certainly weakens the per-

manence of nomenclature, for there is less reason to suppose that the

mono-binomial is permanent than that the most recent binomial is.

After fifty years or so of this upheaval we would be practically just

where we are now, except that we should have added cumbersome for-

mulas to nearly all our names. The new mongrel binomials would be

subjected to just the same chances as those we now employ. We would

have digged a hole for the extreme satisfaction of filling it up again.

The straits into which this new system often leads one are ludicrous.

But I object to the untruthfulness of it, in many cases. Carex affords

many examples. Tuckerman in 1843 designated a plant, which he

took to be a form of Carex seoparia, as var. moniliformis, and another

one thought to belong to C straminca as var. moniliformis. Subse-

quently, Olney determinined that the latter is a distinct species ana

called it Carex silicca. Shall we now overturn the oldest specific name

(silicea)— as is done in the Catalogue of Plants of New Jersey— and

make an old varietal name a specific one? Shall we make Tuckerman

say that he was mistaken and compel him", even indirectly, to raise
1

his

variety into a species? Carex moniliformis is not Tuckerman's. It is

Britton's, and dates from 1889. Olney's name dates from 1868, and A

see no other way than to make Britton's name a synonym of Olney s,

as we have always done with recent names for all species. And if the

var. moniliformis of C. seoparia should be erected into a species—what

then?
They tell me that if botanists had always followed the methods ot

zoologists, using the oldest specific name in whatever genus, we should

have been all right now. But as we did not start in this way, I do not

see the force of the statement.
One of the most mischievous features of the whole thing is the east

with which authors of local floras obtain a cheap notoriety by mak-

ing new combinations—which will likely be changed by the next cata-

loguer— and the extent to which it fosters the notion that making a

new name and differing from an authority are the chief ends of sys-

tematic botany.— L. II. Bailey, Cornell University.
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NOTES AND NEWS.
Dr. Richard Schomburgk, director of the Botanic Gardens at Ade-

lade, South Australia, died March 24, aged 80 years.

Correction.— The name of J. N. Rose .should be inserted as joint
author with J. M. Coulter of the new species, Coursetia axillaris, pub-
lished last month, p. 180.

Von Klinggraeff has observed Drosera Anglica in west Prussia
catching butterflies—Papilio Daplidice and P. Rapae—through the co-
operation of several leaves. . !

Dr. George Macloskie, of Princeton college, has charge of the
biological work at "The Seaside Assembly," at Avon-by-the-sea, N. J.,
during this summer. The work extends from July 5th to August 28th.

An expedition has been organized to study Mt. Orizaba, Mexico,
during the present summer. Mr. Henry E. Seaton will act as botanist
and make a study of the flora in relation to altitude and other condi-
tions.

Professor John M. Coulter will spend much of the summer along
the Mexican border studying the Cactacece. The work is under the
direction of the Department of Agriculture. Messrs. Walter H.
Evans and G. C Nealley will act as assistants.

Rev. F. D. Kelsey, of Helena, Montana, has been endeavoring to
stir up the spirit of botany in his state by delivering courses of lec-

tures in the different colleges. During the last year he has delivered
these courses at Wesleyan College, Helena, and College of Montana, at

Deer Lodge.

,

With the beginning of the second volume, Zoe, the biologic I

journal of the Pacific coast, becomes a quarterly, and several biologista
are associated with Mr. Brandegee as editors. We fear that the pub-
lication of the numbers at so long intervals will be disadvant; eous.
I he April number has a lithograph portrait of Dr. II. W. Harkness as
a frontispiece.

A directory of European botanists has just been issued by Wilhelm
kngelmann, of Leipzig, under the title Botanisches Adressbuch, winch
will be of much service to correspondents. A new edition of Cassino -

International Scientists' Directory is being prepared, and will be issued
early the coming year. Such works are of value in proportion to their

completeness and accuracy, and every person owes it to his fellow

workers to see that his own address is properly inserted.

Errata.—The following corrections should be made in Mr. Hitch-
cock's article on West Indian plants. Page 137, line 3 from bottom
and p. 1 38, line 3, for sap read sop; line 20, for savory, curry; fotnote
24, for Rollinia Sieberi, Anona squamosa; footnote 26, for Anona
uamosa, A. muricata; p. 138, line 12, for mashed, washed; line 4

from bottom, for ocara, ochra; footnote 42. for Abelmoschus moscna-

J

l's, . /. esculentus; footnote 41, for Lechiura, Sechium; p. 140. line 2 >

for pie,/m/ line 5, for roots, nuts; line 15, for Lucca, Lit r.
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Dr. Paul Sorauer, and with the assistance of many able investigators,
including Prof. Farlow, Prof. Humphrey and Mr. Galloway, of this
country. The price is M. 15 ($3.75) a year. The editor is the author
of the largest and best treatise on plant diseases yet published, and
the foremost investigator in this line of study. The journal will un-
doubtedly prove specially acceptable and serviceable to "a large circle
nf in tfAcfi rrn fArcof investigators.

The California Botanical Club was organized March 7th. In re-

sponse.to a call from Dr. H. W. Harkness and others a meeting was
held in the herbarium room of the California Academy of Science at

which the objects of the proposed club were set forth. May 2nd the
charter roll of members was declared closed with 99 names. The list

includes a considerable number of the more prominent botanists
about San Francisco, but a few names are conspicuous by their ab-
sence. The club is to meet on the first and third Saturdays of each
month at the rooms of the California Academy.

Miss Rosine Masson died in Lausanne, May 6th, aged 83 years.
Ihe deceased had attained a wide reputation' in Europe and was
known m this country by her extensive collections and distributing of
alpine plants, principally collected by herself even to her very last

days, l'he specimens distributed by her showed great care in prepara-
tion and identification. Besides rendering valuable contributions to
the knowledge of the flora of Switzerland, she deserves much credit for
the assistance she has given to the study of botany by her magnificent
collections, deposited in several of the most prominent scientific in-

stitutions.—T K.
*

ttfi
gives the comparative results arrived at by Dr. George Canera in study-
ing the various forms of swine epidemic, known under the names of

hog-cholera, swine-plague, swine-pest, etc. 1 he germs were obtained
from about a dozen of the most prominent investigators, and were
uniformly grown upon and in various media, and their behavior caie-
tuliy compared. The germs were found to belong to several different
species, and to fall into three well marked classes, dependent upon
tneir movement and other characters. Billings' swine-plague and
baimon s hog-cholera germs are said to be specifically different.

Another revolution has taken place in the matter qf postage on
botanical s imens. The act of Congress, approved Tulv 24, 1888.
fixed the postage on « seeds, cuttings, roots, scions and plants . . at

S u
°n

f ;.
ent

J

for each Uvo ounces or fraction (hereof." But
the May ] osta Guide contains a ruling by the Third Assistant Post-
master-General by which//-/,-,/ plants and cut fhwers are specincaHj
excluded from the provisions of this act and declared subject to the

2L"\J5
° l

J

n
^
e "*

1 / lvhat ,e&ero-emain of logic this conclusion
was r rhed the oth< d document fails to state: but until more com

^SISSSL
U ST aCV )f ConFess supervenes botanists will have

to double the post : on their packages.
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A study of some anatomical characters of North American

(iraminca'. II.

THEO. HOLM.
*

The genus Uniola.

(WITH PLATES XXI AND XXII.)

Uniola gracilis Michx., /
and U. Palmeri Vasey .— These four species form together

two groups", the first two on the one and the last two on the

other side, on account of differences in the anatomical struct-

ure of their leaves. It was also to be supposed so, since

they inhabit localities so very different. The first group

occurs in the woods or swamps, while the second one grows

on the sand hills on the sea shore. We shall now see how

they differ from each other and from the species described

in the preceding part of this paper, U. latifolia, an inhabi-

tant of shaded slopes.

Epidermis.—The epidermis in U. gracilis and U. nitida

agrees in most respects with that of U. latifolia, and the

only essential difference consists in the presence or absence of

long hairs and thorn-shaped expansions ; U. gracilis shows

the presence of both organs on the superior face of the blade,

but in smaller number than observed in U. latifolia. In U.

nitida these organs are entirely wanting.

The cells of epidermis which cover the sfereome on the

inferior face are strongly thickened and laminated in U.

gracilis and U. nitida (plate xxil, fig. 6), which shows a dif-

ference from what we have seen in U. latifolia. I he bulh-

form cells and the stomates show, however, nearly the same

-structure and distribution. But in U. paniculata and U.

Palmeri the epidermis is entirely different ; the cells on both

faces are stronglv thick-walled and porose (plate XXII, fig-

IO), rectangular or quadrangular, and arranged so that there

is either one short cell between two long ones, as in U. Pal-

meri, or even three short between two long ones, as has been

observed in U. paniculata.
Xo hairs are present in these two species, but numerous

sharply pointed and porose spines plate XXII, figs. 11-12)

proceed from the superior face of the leaf of U. paniculata
(
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while in U. Palmeri the epidermal expansions are merely

represented by wart-shaped, obtuse organs. The epidermis

of the inferior face is on the contrary entirely smooth in these

two species.

Stomates are present on both faces, but especially on the

margins of the deep sinuses of the superior face, in the

strata which border on the bulliform cells ; these stomates

show in U. paniculata the normal aspect, but in U. Palmeri

they are slightly depressed below the general surface (plate

xxil, fig. 14), and surmounted by wart-shaped expansions

from the epidermis in groups of as many as seven. The
bulliform cells of U. gracilis and U. nitida agree very well

with those described for U. latifolia; in U. paniculata and U.

Palmeri they form only very small groups, but are here in

contact with a large mass of uncolored parenchyma.
Mestome-bimdles.— The arrangement of these is easily to

be seen, if the sections figured in the accompanying plates

are examined. Plate XXI, fig. 1 shows a section of the

median part of the blade of U. gracilis; plate XXII, fig- 7. a

similar section of U. nitida; fig. 8 of U. paniculata; and fig.

1 3 of the female plant of U. Palmeri. It must be remarked
here that the anatomical structure of the leaf of the male

and female plant of U. Palmeri is identical.
The carene in U. gracilis and U. nitida is occupied with

but a single mestome-bundle, whereas there were several in

U. latifolia. In U. paniculata and U. Palmeri there is no

carene and the median nerve is not different in any respect

from the largest ones in the whole blade. Furthermore there

are no mestome-bundles between the groups of bulliform

cells and the epidermis of the inferior face, as was the case

in U. latifolia.

The minute structure of the mestome-bundles in U-

gracilis and U. nitida is the same. There is a thin-walled

parenchyma-sheath around the entire bundle, uncolored in

the midrib or partly green in the other ribs. Sometimes, as

for instance in the large bundles excepting the median one.

the parenchyma-sheath has a few thick-walled cells, where it

is in contact with the stereome. But besides this, the proper
sheath is also to be seen and inside this another one, which
consists of very thick-walled cells, forming in the largest

bundles, those of first degree, a closed sheath around the

leptome and the hadrome. This inner sheath is also present
in the smaller bundles, but is here more or less interrupted
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(plate XXI, fig. 4). In U. latifolia there is present a thick-

walled parenchymatic tissue between the leptome and had-
rome, and the same is also to be observed in U. gracilis and
U. nitida, at least in the largest bundles. But neither this

stratum nor the inner sheath of thick-walled cells may be
considered as indicating any mestome-sheath ; they merely
represent a mestome-parenchyma for the same reason as

mentioned for U. latifolia.

The mestome-bundles show, as in U. latifolia, three differ-

ent forms depending on their strength and development.
Those of the first degree have a closed inner sheath besides a

layer of similar thick-walled cells between the leptome and
hadrome, while in those of the second degree the leptome and
hadrome are in contact with each other. In the smallest bun-
dles there is no closed inner sheath of thick-walled cells,

but merely an interrupted layer on the leptome side, and the

leptome and hadrome are in immediate contact with each
other. The leptome and hadrome, considered by themselves,
show the strongest development in the largest bundles, those
of the first degree.
As to the distribution of these different forms of mestome-

bundles in the entire blade, I do not dare try to give any for-

mula, as has been done in U. latifolia. There seem to be too

many variations, especially on comparing leaves of specimens
from different localities, but it may be said with good reason

that the bundles of the second degree are the most numerous
in the whole blade, while the largest ones are present in a rel-

atively small number.
On examining the mestome-bundles in U. paniculata and

U. Palmeri, there will be seen a rather important difference

in structure from what has been shown above. The proper

parenchyma-sheath is thin- waited in both species, but con-

tains large deposits of starch in U. paniculata (plate XXII, fig.

9) and forms a border between the entire mestome-bundle and
the mesophyll on both sides. In U. Palmeri (plate XXII, Bg.

5) on the contrary it does not contain starch and forms an an-

nular .heath around the whole bundle, not extending to the

epidermis on either of the two faces.

There is in the largest bundles of U. paniculata a closed

heath of thick-walled parenchyma around the leptome, while

in U. Palmeri both the leptome and hadrome are surrounded
by a similar sheath, besides which the leptome contains sev-

fal groups, more or less isolated, of very thick-walled cells.
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Although not strictly belonging to the mestome-bundles, it

may be mentioned here, that there is in the U. paniculata a

quite considerable tissue of large-celled parenchyma between

the hadrome and the stereome of the superior face, and this

parenchyma contains starch, like the surrounding sheath.

We shall also find in these two species a certain difference

as to the development of the mestome-bundles, as described

for the preceding species. U. paniculata shows two degrees,

the first one as described above; the second is on the contrary

characterized by having the leptome and hadrome in contact

with each other. U. Palmeri shows, besides the form of the

first degree described above, a second one, in which the in-

ner sheath is reduced to a horse-shoe shaped layer on the lep-

tome side, besides a few thick-walled cells between the lep-

tome and hadrome but none in the leptome itself.

These layers of thick-walled cells in the mestome-bundles

of U. paniculata and U. Palmeri, whether they form a closed

sheath or not, are identical with those mentioned for the pre-

ceding three species, as representing a mestome-parenchyma;
the same is the case with the groups of similar cells, which we

have seen in the leptome of U. Palmeri. Concerning the dis-

tribution of these different mestome-bundles in the U. pani-

culata and U. Palmeri, those of the second degree are the

most numerous, but no rule can be given as to their situation

between the larger ones.

The stereome.—This forms in U. gracilis and U. nitida two

groups, one above and one below each mestome-bundle, and

shows only very small differences. In U. gracilis the stere-

ome of the superior face of the carene is widely separated

from the mestome-bundle by a large tissue of uncolored par-

enchyma, while in U. nitida it borders immediately on the

parenchyma-sheath. It forms as in U. latifolia a nearly tri-

angular group on each margin of the blade. Nearly the same

arrangement is found in U. paniculata, in which there is one

group above and below each mestome-bundle. In this the

stereome of the superior face is widely separated from the

mestome-bundle by the parenchyma, which has been described

above. Small groups of stereome are also to be observed in-

side the proper parenchyma-sheath of this species (plate XXII,

fig. 9); it seems as if these thick-walled cells belong to this

element, the stereome, rather than to the hadrome.
Finally U. paniculata shows groups of stereome opposite

the bulliform cells, separated from these by an uncolored ti>-
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sue of parenchyma. U. Palmeri has not these last mentioned
stereome-groups opposite the bulliform cells, but merely one
above and one below each mestome-bundle, both of them bor-

dering on the parenchyma-sheath.
Besides these groups of stereome, there is also one large

group on each of the two margins of the blade of both 17.

paniculata and U. Palmeri.
The mcsophylL— This tissue is most extensive in U. gra-

cilis and U. nitida, where it forms broad layers of rather large

cells between the mestome-bundles and is in contact with

epidermis on both faces. It is relatively but sparingly repre-

sented in the two other species, and is here not only separated

by the mestome-bundles with their corresponding groups of

stereome, but also by the broad layers of uncolored paren-

chyma. Thus there is one two isolated group of mesophyll on
each side of the mestome-bundles. The cells of this tissue

are, in U. paniculata and U. Palmeri, rectangular, very narrow
and thin-walled.

The uncolored parenchyma.— This is very distinct in the

carene of U. gracilis (plate XXI, fig. 2), where it occupies a

large space between the mestome-bundle and the superior

epidermis. There is also in this same species a single stra-

tum of uncolored cells outside the parenchyma-sheath of the

two mestome-bundles next to the midrib and bordering on
the carene (plate XXI, fig. 1). This parenchyma is also pres-

ent and relatively much more abundant in U. paniculata and

U. Palmeri, where it forms large groups between the bulliform

cells and the epidermis of the inferior face.

From the foregoing it will be seen that these five species

of the genus Uniola show several anatomical characters in

their leaf-structure by which they may easily be distinguished.

These characters may be summarized as follows:

Epidermis.

T j U. paniculata.
^arge cells in alternation with small ones -

-j tj palmeri

r ( U. Iatifolia.
A-ong hairs on the superior face ) tj. gracilis

1 U. iatifolia.

Thorn shaped expansions on the superior face \ u gracilis.
r r

/ U. paniculata.

Wart-shaped expansions on the superior face U. Palmeri.

i U Iatifolia

Bulliform cells forming large groups 1
lJ

- W™*N*

*
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Bulliform cells forming smaller groups \ tj" paimeri.

Stomates depressed, surmounted by epidermal expansions. ... U. Palmen.

Mestome-bundles

.

One buudle between each group of bulliform cells and the in-

ferior epidermis U. latifoha.

Leptome and hadrome surrounded by a sheath of thick-walled J »j' qJ^^
parenchyma in the large bundles

j
jr pa imeri.

( U. latifolia.
Only the leptome surrounded by thick -walled cells

j
tt paniculata.

Groups of thick-walled parenchyma in the leptome U. Palmen.

Parenchyma sheath containing starch, extending from the su-

perior to the inferior epidermis, not forming any annular
sheath around the bundle U. paniculata.

Mesophyll.

c * a u t i a u i U. paniculata.
separated by groups of uncolored parenchyma

-J

tt palmeri.

Stereome.

Six isolated groups on the superior face of the carene U. latifolia.

One group opposite the bulliform cells
* U. paniculata.

Isolated groups inside the parenchyma-sheath U. paniculata

Uncolored parenchyma.

r\ i
• .i ( U. latifolia.

One large group in the carene \ y graCilis.

^ ( U paniculata
One group between the mestome bundles

-J

tt' paimeri.

U. S. National Museum, Washington, D. C.

Explanation of Plates.

Plate XXL— Figs. 1-4. Uniola gracilis.— Fig. 1. Transverse section of leaf.

X 37.—Fig. 'I. Transverse section of the median part of the leaf, the carene;

the inferior face of the leaf at /. X 160.— Figs. 3 and 4. Transverse sections

of two small mestome-bundles. Fig. 3 shows a closed sheath of thick-walled

parenchyma-cells inside the proper parenchyma sheath P. L, the leptome: \
the stereome on the inferior face of the leaf. In fig. 4 the inner sheath is not

complete, but merely represented by two groups of thick-walled cells. X 200.

Fig. 5. U. Paimeri. Transverse section of a large mestome-bundle. On tOn the

left side in the figure are the bulliform cells to be seen at B, C, and the meso-
phyll at M. Several thick-walled parenchyma cells are to be observed in the

leptome and there is a closed sheath of similar cells inside the proper paren-

chyma-sheath P. X 320.
Plate XXII.— Fig. 6. U. gracilis. Epidermis, taken from the carene, trans-

verse section. X 560.
Fig. 7. r. ni/ida. Transverse section of leaf ; the inferior face at I. X ~

4
Figs. 8-12. L

. pamcuiata.—ing. 8. Transverse section of leaf; the inferior

face at /. X HO. Fig. 0. Transverse section of a large mestome-bundle. The
proper parenchyma-sheath, P, contains starch, figured in a few of the cells, as
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does also the large parenchyma cells between the mestome and the stereome of
the superior face. The leptome is enclosed by layers of very narrow cells and
separated from the hadrome. X 240. Fig. 10. Epidermis of the inferior face.

X 500. Figs. 11 and 12. Thorn-shaped expansions from the superior epider-

mis, seen from the side and from above. X 240.
Figs. 13 and 14. U. Palmcri.— Fig. 13. Transverse section of leaf. X 74.

Fig. 14. Stomate from the inferior face, transverse section. X 320.

Notes on Uredineae.

J. C. ARTHUR.

Puccinia Stipcz is variously cited by different writers.

Dietel 1 writes/*. Stipce Opiz, and considers the American form,

heretofore called P. Stipce Arthur, identical with it. In

Sydow's Uredineen, fascicle I, No. 28, it is given as P.

Stipa> (Opiz) Hora, and is so spoken of by Magnus 2 in a

notice of the publication.

Opiz 3 made use of the name in a list of Bohemian plants,

in which no characterizations or notes of any kind are given.

It was not used as a specific name, but for a sub-form of a

variety of P. Graminis. The full name reads Puccinia

Gratninis Pers., c foliorum Opiz, {5 Stipa Opiz.. The
host is not mentioned, but it was presumably a Stipa, and

quite possibly S. capillata, on which the rust was gathered in

1888 by Paul Hora in the region covered by Opiz's list.

Whether a description of the species has been published by

Hora or not the writer does not know, but if so it probably

did not antedate the publication in America. 4 The name

correctly written would therefore be Puccinia Stipee (Opiz)

Arthur.

Puccinia ornata was first published as the name of a Lepto-

puccinia on Rumex 5 in 1887, and consequently the later

application of the specific name to another Puccinia by Hark-

ness 6
calls for correction. It would be a pleasure to dedi-

cate this interesting form to the di scoverer, if another

1 Hedwigia, xxviii, (1889, p. 187).
* Hedwigia, xxviii, (1889, p. 94).
3 Seznam Rostlin Kvetenv Ceske, 1852, p. 138. .

x
4 Arthur, Preliminary List of Iowa Uredinese. in Bull. Iowa Agric. Coll.,

Nov. 1884 p 100
,

B Report of botanical work in Minnesota, in Bull So. 3, Geol. Surv. Minn..

1 887, p. 30.

"Proc. Cal. Acad. Sci., 2nd. Ser., ii. 18-.'.
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species of the genus did not already bear his name. The
name Puccinia mednsseoides is therefore proposed for it,

from the resemblance of the branched pedicel of the teleut-

ospores to that of Spegazzini's P. Medusa.
Uromyces pcrigynius has an error in the description as 'ori-

ginally published in Journal of Mycology, v. p. n, to which
my attention has been directed by Mr. E. W. D. Hohvay.
The measurements of the teleutospores, as there given, should
be multiplied by three, making the true dimensions 12-18X
24-30//.

The teleutospores found upon the leaves do not, as a rule,

have the apex long and pointed, but more or less rounded,
and the spore correspondingly shorter.

Dietel 7 demonstrated that Uromyces Caricis Peck, is the

uredo of a Puccinia, which he called P. Caricis-strictce D.,

and remarked that no true Uromyces upon Carex is known.
A month afterward U. pcrigynius Halst. was published, and
it appears to be a true Uromyces. No mention in the original

description is made of the uredo form, but I have received
from Mr. E. W. D. Holway excellent material collected in

August, 1887, upon the leaves of Carcx pubescens, bearing
both uredo- and teleutosori. The uredospores are globose,
epispor.e thin and echinulate, 15-18/* in diameter, with occa-
sionally a spore measuring 22-28//. The uredospores possess
two or three lateral germ-pores, while the teleutospores have
a single terminal germ-pore. This pore is not easily demon-
strated in most cases, even with the use of sulphuric acid.

Any doubt of its presence, however, is put to rest by a speci-

men collected by the writer, in Indiana, upon a Carex that is

probably C. pubescens. It was found in May upon the leaves
of the preceding season's growth. Most of the teleutospores
in this specimen have the terminal pore distinctly open, from
having already germinated without dropping out of the sorus.

Colcosporium Viburni was established upon the uredo form
alone. Teleutospores have since been gathered upon the
same host, V. Lentago, at Racine, Wis., by J. J. Davis. The
son are hypophyllous. scattered, yellow; teleutospores cylin-
drical, or elongated clavate, three- or four-locular, smooth,
20-30x65-90//.

Piu-cinia Cyperl n . sp.— Sori irregularly scattered upon
effused brow n spots on the culms and under' surface of foliage

Hed wigia, xxviii (1889), p. 22
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and involucral leaves, oblong, long covered with thick epiderm-
is; uredospores elliptical or nearly round to obovate, epispore

thin, echinulate, 19-22x20-30^; teleutospores brown above
and pale below, elongated oblong, little if any constricted,

vertex strongly thickened, obtusely and obliquely pointed,

epispore thin, smooth, 17-20X 33 X 63^; pedicel short, one-

third the length of the spore or less, slightly colored.

On Cypcrus Sckweinitzii : Iowa, E. W. D. Holway, J. C.

Arthur; Nebraska, H. J. Webber, in Flora of Nebraska, No.

369; Wisconsin, W. Trelease and L. H. Pammel, in Paras.

Fungi of Wis., No. 202. On Cypcrus strigosus: Michigan,

J. C. Arthur.
This species is related to P. obtecta, and in the form of its

teleutospores also resembles P. Caricis, to which it has been

referred.

Uromyces Gentian* n. sp.— Sori scattered over the green

parts of the host, oblong or round, soon naked, brownish-

yellow color; uredospores globose or ovoid, epispore thin,

echinulate, 18-20x19-25^; teleutospores globose or ovoid,

yellowish-brown, vertex rounded, slightly thickened, epispore

thin, obscurely papillate, 15-19x19-23/*, pedicel fragile, very

short.

On Gentiana quinquefolia var. occidentalis, Decorah, Iowa,

E. W. D. Holway.
The teleutospores are almost the same size and color as the

uredospores, and quite different from the one-celled teleuto-

spores of Puccinia Gentiana. That these are genuine teleut-

ospores is certain from the presence of a terminal pore, which

shows very distinctly upon using sulphuric acid. Their clo-e

resemblance to the uredospore has caused them to be over-

looked heretofore. The uredospores are sometimes thickened

like the teleutospores, but the spot is always lateral, and not

terminal, and by using acid the two or three lateral pores can

be made visible.

Purdue University, Lafayette, Ind.



228 The Botanical Gazette. [August,

Me

F. LAMSON-SCRIBNER.

[The writer desires to have the facts embodied in the following paper, pre-
pared in 1872 and hitherto unpublished, placed on record for the use of those
who may hereafter compile the flora of Maine.

]

An account of the flora of any region is valuable as indi-

cating the local distribution of plants—a matter of much
interest to the botanist and agriculturist. The geographical
range of species is thus established. A knowledge of the

plants of a locality enables one to form a very correct opinion
of its climate and the nature and condition of the soil. On
the other hand, the climate and physical features of a locality

form an index to the variety and nature of the plants which
may there be found. The extreme northeastern position of

this locality renders it of more than ordinary interest.
The physical characters of this region are such as to afford

a large number of species, and J very much regret that the

list here presented is a so meager. It 'is to be hoped that the

work thus begun will be rapidly advanced by the students of

the College, in order that we may soon possess a complete
list of the Phanerogams and Vascular Cryptogams of this

entire region. The Mosses and Lichens have not yet been
worked up. Of these lower, yet vastly interesting families
this section certainly presents a rich field. Future researches
wdl not only add much to our knowledge of those species
already observed, but largely increase the list now made.

Almost every variety and condition of soil found in our
latitude—except that of the seashore and high mountains— is

to be met with here. The Stillwater branch of the Penob-
scot river flows close by the College front, and a mile in the
opposite direction flow the rapid waters of the main river.

Species delighting in sandy and rockv river banks find along
these waters congenial homes. There are extensive meadows
and upland glades

; numerous streams of varied character ;

deep sphagnous and grassy swamps of larch, spruce and
cedar I here are high rocky deciduous woods; steep
gravelly hills and sandy fields

; several ponds or lakes with
both sandy and muddy shores, and an almost unlimited
extent ot mossy bog-land.

With all these varied conditions one may reasonably

tion

C

o Tl

1

.

eX
f

tenS,Ve a"d interesting flora. Only a small por-
tion of this territory has been thoroughly examined, and no
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one locality visited throughout the entire season. The
blooms of the month of August have been but partially

observed, that being the month of the summer vacation. It

has been my good fortune to examine the floras of Man-
chester and Waterville of this State ; as compared with

these the region of Orono and vicinity is much more inter-

esting botanically, being peculiarly rich in rare and local

species. Several localities, visited but once or twice, have

appeared very interesting, and may, when more thoroughly

explored, yield many rare and pleasing species.

Such a locality is the one near Pushaw mills, on the river

about two miles above Stillwater village. This place was

visited in June, last season, and we were rewarded by finding

several species new to our list, one of rare interest. 'I he wa-

ter at this place rushes rapidly over a rocky bed, and the west

bank is formed by a high precipitous cliff, on which specimens

of the Sand Cherry (Primus pumila L.) were found. This,

our smallest species of the cherry tribe, is a little trailing

shrub growing over the sand and rocks, rarely attaining the

height of sixteen inches. Growing in abundance close by the

bank were Aquilegia Canadensis L., Potentilla tridentata Ait.,

and the small purple Houstonia (H. purpurea L., var. longi-

folia Willd.). Out from the perpendicular walls of the cliff

' ere was growing a pretty little fern, which was too imma-

ture for identification. But the chief interest of this locality

is that it produces Arabis Drummondii Gray, the upright

slender stems standing out from the bare rock walls, wherever

there is a possibility for its fibrous roots to penetrate and find

foot-hold. This is a rare, and, on account of its pale glau-

cous leaves and rose white flowers a very attractive Crucifer

Although uncommon, this species has a wide
;

^graphical

range, extending from Maine to Oregon. Astragalus alpinus

th

L., an exceedingly pretty leguminous plant which grows on

a small rocky island in the Kennebec river opposite Water-

ville, may be looked for here. Coming back to the College

from the place we have just been describing 1 found numerous

specimens of Carex Houghtonii Torr., growing on the grad-

ing of the Orono and Stillwater Railroad near the town bridge

at the last named place. The Rev. J.
Blake has collected

this Carex at Medford. Another locality which has been
1

vis-

ited but once (July 1 870) is Nickol's Stream which flows

through an extensive bog and forms the outlet of a pond ot

the same name in the town of Bradley.
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The plants which characterize the place, as observed upon
one hasty trip, are Lycopodium inundatum L., Eriophorum
alpinum L., Limnanthemum lacunosum Griseb., Carex rostrata
Mx., and Spartina cynosuroides Willd. This last species was
found just by the outlet of the pond. The Lycopodium is a

dwarf species from one to three inches high. It was growing
on muddy soil close by the waters of the stream. Last season
I found the same species growing on a bog in Manchester.
It is quite rare, and valuable for exchanges. The enthusias-
tic student would be well repaid by a visit to this stream.
An excursion was made to Pushaw Lake in June, 1870, and

the following species noted: Lobelia Dortmanna L., Nuphar
luteum Smith, var. pumilum, Pontederia cordata L., Brase-
nia peltata Pursh., Eriocaulon septangulare With. Near the
lake, Potentilla palustris Scop, wasf found in abundance.
Along the way to the lake specimens of Smilacina trifolia Desf.
and Phalaris arundinacea were collected.

About three miles southwest from Orono village there is a

large bog, where are found nearly all the plants common to

such localities. The main road' from Stillwater to Bangor
passes through this, making it easy of access. From here
most of the bog plants of the College herbarium were obtained.
The last of April or early in May we go to this locality for

Symplocarpus foetidus Salisb., Cassandra calyculata Don,
and Andromeda polifolia L. It is here too that we find the
Lomcera ccerulea L. and later in the season Arethusa bulbosa
L.

,
Calopogon pulchellus R. Br. , Pogonia ophioglossoides Nutt.

and Habenaria blephariglottis Lindl., four of our prettiest
Orchids. The Pitcher Plant (Sarracenia) luxuriates here in

the damp Sphagnum, opening its odd flowers with deep pur-
ple, fiddle-shaped petals and umbrella-like style, about the
middle of June. Among the species of this bog we mention
the species of Osmunda and Eriophorum, Menyanthes trifoli-

ata L., Carex pauciflora Lghft., C. chordorhiza Ehrh., C
lacustns Willd., and many other species of Cyperaces.

In the woods which lie in a direct line from the College to
the bog here spoken of, known as Bennock's woods, there were
collected last summer (1873) many specimens of Calypso bo-
reaiis balisb., a rare and most beautiful Orchid. In one
small spot, not more than 2 feet square, the writer observed
nearly one hundred specimens in full bloom ! A more pleas-
mg or beaut, ul sight can hardly be imagined. A few speci-
mens of the Calypso have been found in the swamp east of
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the Colleges. It has also been seen in considerable numbers
in the woods opposite the "Trotting Park." In Bennock's

woods above mentioned, I gathered in 1871 a number of speci-

mens of Botrychium simplex Hitch. In 1870 this plant was

observed in the low fields between the house formerly occu-

pied by Prof. Peckham, and the river.

An exceedingly rich and interesting locality, botanically

considered, is the region below Basin Mills, extending down
by the river and along the railroad for two or three miles.

Here we find a great variety in the nature and condition of

the soil, producing many species. Upon a high and grav-

elly bank less than half a mile below the Basin, near John

McPheter's brook, grows a rare and elegant vine, Clematis

verticillaris DC. It is a more delicate plant and prefers a

drier soil than its near relative, C. Virginiana L. It is by

far the prettier species, however; in fact it well deserves to

stand first, as regards ornament, among our native climbers.

The showy bluish purple petals of the flower expand two or

three inches. It blooms from the middle to the last of May.

The flowers are followed by the rather pretty plumose fruit.

It is easily cultivated and is worthy a place among our hand-

somest foreign vines. By the rocky bank of a radroad cut,

perhaps two miles below the mills, we find another beautiful

native climber, called Wax-work or Bittersweet, Celastrus

scandens. It receives its first name on account of the wax}

aspect of the fruit, which in autumn presents a most brilliant

appearance. Near where the Bittersweet grows there is found

an abundance of the bright Saxifraga Virginiensis. Along

by the railroad we find the pretty Corydalis glauca. Near

the railroad there is a bog-marsh where delights the Calla

palustris. Upon the bog'we find Carex irrigua, one of the

most attractive of the Carices.

About a mile below the mills there is a slow muddy stream

where grows Xuphar advena. In a thicket close by this

stream we find rather an uncommon species of Trillium T.

recurvum), which conceals its white or sometimes pinkish flow-

er beneath its trio of leaves. Upon the dry banks near by I ed-

icularis Canadensis abounds, with its long, finely cut leaves,

which are often of a deep purple color, and very handsome.

Two miles, or perhaps two and a half miles below the mills

there is a rich marshy spot where in May we are attracted by

the bright golden flowers of Caltha palustris. Tim also

the localitv of Thaspium aureum and Archangelica atropurpur-
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ea. On the shaded banks near at hand grow the large yel-

low Viola pubescens and Thalictrum dioicum L. Just

below the mills in early spring may be observed the large

coarse plaited leaves of Veratrum viride Ait. This locality

also contains Nemopanthes Canadensis, Cassandra calyculata,

Rhodora Canadensis, Ledum latifolium, Kalmia glauca and

K. latifolia.

On the island at Basin Mills Arctostaphylos Uva-ursi

Spreng. , Houstonia purpurea, var. longifolia Gray, and Oryzop-
sis Canadensis may be found. Veronica Buxbaumii Tenore
was collected on the hi<xh bank between Orono village and
Basin Mills, just above "Cold Spring."

In a swamp in Bradley on the left hand side of the road

going to Nickol's Stream, grows the most showy and beauti-

ful of the Lady's Slippers, Cypripedium spectabile. With
this Cypripedium are found Habenaria hyperborea and Lts-

tera cordata. The latter delicate and inconspicuous little or-

chid also abounds in the swamp just east of the College.
We now come to consider a few of the more interesting

plants found immediately about the College. The Calypso
has already been alluded to as having been observed near

here. In the field in the rear of the new barn, specimens of

Ophioglossum vulgatum were gathered in 1872. In the clear-

ing in the same direction Nardosmia palmata grows in great

abundance. I have observed this plant growing sparingly
in Manchester. Dr. Goodale speaks of its being common in

swamps near the Canada line on the "Canada Road." It is

by no means a rare plant in this neighborhood. In some
places it is as abundant as Erechthites on newly burnt land.

This plant blooms the first of May, and is quite a puzzle for

beginners, not only on account of its Composite character, but

because the palmate leaves (whence the specific name) do not
appear till late in the season.

Specimens of Aralia quinquefolia have been collected in the
woods near the "Trotting Park." Vaccinium Canadensis
Kalm abounds just east of the College. It is distinguished by
its low growth and pubescent leaves, better known, however,
by its rich, sweet berries. The following Orchids are found
in the woods back of the College: Habenaria Hookeri Torn.
H. orbiculata Torr., Spiranthes cernua Rich., S. gracilis
Big., Corallorhiza innata R. Br., C. multiflora Nutt., Good-
yera repens R. Br., G. pubescens, R. Br., Listera cordata
R. Br Calypso borealis Salisb., Cypripedium parvinoru.n
Sahsb. 4 C. acaule Ait.
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The kinds of trees composing these woods are hemlock, fir,

spruce, poplar, pine, maple, birch, beech, etc. The woods
about the College are thus of a mixed growth, coniferous trees

and soft wood predominating. The forests west and north on

rocky uplands have more hard wood species. The forests are

all second growth and none of the trees are of large size.

Hard woods suitable for lumbering purposes are very scarce.

The same is true of pine. The sugar maple occurs, but not

in sufficient abundance to make sugar-making a paying busi-

ness.

Acer dasycarpum Ehrh. grows along the banks of the river

between Stillwater and Orono villages. It is a tree of large

growth and often maintains a majestic, if not a magnificent

appearance. It is distinguished from A. rubrum L. by the sil-

very whiteness of the under surface of the leaves, whence the

trivial name. The branches are large and gradually expand-

ing as they ascend, often becoming recurved somewhat in the

manner of the elm. The wood is soft and fine grained, of

moderate strength and perishable.

By the river in front of the College we find Viola lanceolata

and Ranunculus Flammula, var. reptans. Potentilla palus-

tris and Campanula aparinoides are found in the meadow
below the farm house. On the side of the river opposite from

the farm house there grow two very attractive vines, Caly-

stegia sepium and Apios tuberosa. During the past season

there was found along this bank the noble Ostrich Fern (Stru-

thiopteris Germanica Willd.).

The variety of grasses upon the farm are those of com-

mon occurrence though there is a greater predominance oi

the better sorts. The bits of swale land, which are few.

contain the ordinary sedges and species of Glycena. I he

chief grasses which form the hay crop are timothy and red

top with occasional plants of brown top or fowl meadow

grass. With this hav there is mixed a small proportion of

several kinds of clover. The forage plants which have been

introduced by the present farm Superintendent are Hun-

garian millet and Alsike clover.

There are but few weeds found in Maine which have not

been observed growing upon the College premises Last

season there was detected in a grain field a w. d which tin-

writer at least had not before observed, viz.: Camel. na it.va

Crantz. Darlington says this plant was introduced with Hax.

and remains as weed where the culture of that plant has been
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abandoned. There is much danger of new weeds being

introduced with the seeds or roots of plants received upon

the farm from the Patent Office and elsewhere. Those weeds

which give the most trouble are barn grass, rag-weed, purs-

lane and couch or witch grass. The number of species in

the College herbarium is 316, representing 66 orders. Inis

does not include several >pecies undetermined, nor the Com-

posite, Salices, Juncacea^, Cyperacea^, and Graminese, and

only a portion of the higher Cryptogams. The actual

number of species observed, aside from the families men-

tioned, is 455.
OronOj Maine, i8j2.

BRIEFER ARTICEES.

Notes on the pollination of Helirtiithus.—Having had growing in my

room for some months a specimerTof Hehanthus annuus, I have ob-

served its habits closely to see if I could find something new or in-

teresting. Nothing out of the ordinary was observed until it came to

bloom, which it did in March, bearing a single head. During this

period I observed it very closely, from the time of the opening of the

first disk floret until the last had withered away. Most of the flowers

behaved in the usual way, the style pushing out the pollen from the

stamen tubes and cross fertilization was insured by protandry. But in

a number I noticed movements, to me quite new and interesting.

The styles in these cases appeared as usual and soon spread their

tips for the reception of pollen. After standing in this way for about

two days I was greatly surprised to see that they were being drawn

back into the stamen tube. This they continued to do until they

finally disappeared. Then the stems were forced to one side and from

between the filaments were seen the bent styles slowly backing out, re-

sembling very much the extraction of the plumule from the acorn m
germination. This it continued to do until the entire style was with-

drawn, leaving the stamens wilted and collapsed lying upon the limb

of the corolla. Then the style assumed an erect position, spread its

tips and apparently stood waiting to receive pollen. This entire act

was accomplished in about a dozen cases; failed to more than draw

back into the stamen tube in about as many more; and in two the

style was broken in attempting to escape. All this was observed only

in the outer circle of tubular flowers, which preceded the others by
about four davs.
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The reason for this I attribute to the attempt of the flowers to secure

pollination. The plant was kept in a room, and while the flowers

were few in number there was no chance for the transfer of pollen, as

was easily the case when they became more numerous and crowded.

The stamens appeared to wilt in about two days after their pollen had

been thrust out by the styles and had they, as was observed in later

cases, drawn the styles down into the tube with them, then the object

of their living would have been defeated. In two cases I transferred

pollen to the stigmas and no movement of the styles was noticed inde-

pendent of the stamens, but after a time both styles and stamens were

drawn down within the tube. My conclusion is that undoubtedly the

first cases failed of fertilization and the withdrawing of the styles and

the subsequent unfolding of the style branches was a plan to longer

present their stigmas for the reception of pollen.—Walter H. Evans,

Herb e
Co., Indianapolis.

An abnormal water-pare.— The accompanying figure illustrates a

curious water-pore found by Mr. E. L. Hicks, a student in the botan-

ical laboratory of the University of Wisconsin, while examining these

structures on the leaves of Tropaolum

majus. The four guard cells bound a

somewhat trapezoidal pore, A. The

whole apparatus reminds one strik-

ingly of a stoma of Marchantia poly-

morphs That it was a functionally

active pore was shown by the distinct

incrustation of the guard-cells with

mineral salts.—C. R. B.

A new grass: Helical mtilthierv-

osa _ Culms from a strong creeping

.. „ v rhizoma, about 3 ft. high, somewhat

thickened at the base, erect, smooth, frequently geniculate below, the

lower nodes hairy: leaves four or five, narrow, rather rigid, 6 to 12 in.

long, becoming involute; lower sheaths much longer than the mter-

nodes and open above, upper sheaths shorter; ligule a prominent

ring of hairs: panicle erect, 6 inches long, the branches single, the

lower ones 3 inches long, flowering above the middle with 3 to 6

single, alternate, short-pedicelled, approximate spikelets, the upper

branches gradually shorter, above nearly sessile, the lower branches

spreading somewhat in flowering; rachis angular, scabrous, hairy in

the main axils: spikelets spindle-shaped or linear-lanceolate, 6 to 9

lines long, 8 to 12-flowered, slightly compressed, the flowers imbri-

cated, purple on the margins; empty glumes somewhat unequal, the

lower 2 lines long, 1- or faintly 3-nerved, the upper 7-nerved, both
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ovate, acutish, not keeled, coriaceous, smooth; flowering glumes

ovate, acutish, slightly thinner than the empty glumes, rounded on

the back, about 7-nerved, 2^ to 3 lines long, pubescent on the mar-

gins and back below, and thickly pubescent on the rachilla; palet

ovate, about 2 lines long, in maturity divided to the base, the two

keels winged: stamens 3, included; stigmas 2, plumose; grain con-

cavo-convex, roundish, the 2 thin margins incurved, the 2 thickened

styles persistent at the summit.

Collected at Brazos Santiago, Texas, by G. C.Nealley, 1891. I place

this species doubtfully in Melica, although it differs in several particu-

lars from any species of that genus with which I am acquainted.

First, the empty glumes are rather thicker than the flowering ones;

second, the upper glume is 7- to 9-nerved; third, the upper flowers of

the spikelet are not club-shaped; fourth, the base of the flowering

glume and the rachilla are densely pubescent; fifth, the ovary is

roundish in outline, concavo-convex with the margins incurved, and

2 thick horn-like styles.— George Vasey, Washington, D. C.

Faselation in Cni lanceolatus.— The most peculiar case of fascia-

thistletion that ever came under my notice is that of a common
{Cnicus lanceolatus Hoffm.) recently ob-

tained from Grand Traverse county- in

Michigan. The accompanying cut will give

some idea of its shape. The specimen

where cut off, a few inches above the ground,

is 1% inches wide. Its greatest width is

\\% inches, the average width being a little

over 7 inches and nowhere more than an

inch thick. The plant is 3 ft. 7 in -
hl§h

including the bending top. It does not

branch, but for the most part the broad

stem is well covered with leaves. Th e nu ~

merous flower heads are sessile or nearlv so

at the very summit.— J. W. Toumey, Bot-

anical Laboratory, Mich. Agrl College.

A new Erio<rvnia. Notes. Eriogynia
J m

(Pctrophytitm, Nuttall) Hendersoni n. sp.—

A depressed branched plant more or less

pilose; leaves green, very slightly if at a

sericeous, half to one inch long, spatulate,

somewhat abruptly acute, thick, three-ribbed beneath, those of the

scapes very small and few, resembling bracts; inflorescence racemose,
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much more open and loose than in E. cczspitosa Watson; pedicels

three lines long, usually with a small bract midway, but these some-
times basal on the lowest; calyx-lobes oval, obtuse; disk hairy within,

about the length of the calyx-tube and adnate to it except the free

crenulate edge—the twenty-five or more stamens inserted just out-

side the margin; carpels five, each two- to four-ovuled, one- or two-

seeded, hairy along the inner edge, oblong-obovate to ovate, the rather

rigid styles bent outward; filaments filiform or slightly flattened at

the base; petals white, smooth, oblong to nearly orbicular, unguicu-

late, nearly as long as the stamens; seeds linear; scapes three or four

inches high.

An interesting plant, nearest to E. ccespitosa Watson, differing es-

pecially in the smoother, more robust habit, the shorter and propor-

tionally broader carpels, the shorter and stouter styles and the thick,

three-nerved leaves. Except the inflorescence the general habit re-

sembles that of Arctostaphylos alpina. It was discovered on vertical

cliffs near the summit of the Olympic Mountains, Washington, at an

altitude of 7,500 ft., July 15, 1890, by Prof. L. F. Henderson, for whom
it is named; and was also collected in the same region on Sept. 30 fol-

lowing, by Mr. Charles V. Piper.

Mr.
J. W. Blankinship collected, July 7th, 1890, in the Big Horn

Mountains, Wyoming, at an altitude of 10,000 ft. what seems to be

good Erigeron Tweedyana Canby & Rose.

Prof. E. L. Greene has issued some advance sheets of Pittonia, vol.

ii, pp. 159-166, July 1st, 1891. On page 162, a plant is described as

new under the name of Tellima nudicaulis. This is evidently the

same as Nos. 119 and 52b of the collections of the Northern Trans-

continental Survey, distributed by me under the MS. name of Tellima

pentandra and which Prof. D. C. Eaton described as Heiahera IVil-

liamsii in Botanical Gazette, vol. xv. p. 62 (March, 1890). If a

Tellima— and I still think it accords better with that genus than with

Heuchera— it should probably bear the original name of T pentan-

dra, as given in Prof. Eaton's article. Some botanists, however, may
insist on using the specific name which it bears under Heuchera. in

which case it would be T IVilliamsii.—WM. M. Canby, Wilmington, Del
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EDITORIAL.
There is a certain fixity necessary in the terms which are used in

descriptive botany; yet if anyone will compare descriptions of plants

written ioo— or even 50— years ago with modern ones the changes
that have occurred in terminology will be striking. These changes
have crept in almost unperceived in most cases, and have been made
in deference to modifications in the morphological concepts. But if

the list of terms now in use be scrutinized it will be seen that many do
not in the least correspond to the present views of the morphology of

the parts. Note for example the terms relating to the flower men-
tioned by Prof. MacMillan at p. 178; and further such as acaulescent,

adnate (anthers), albumen and plumule for the Phanerogams; stipe

and frond for the Ferns; areolation, apophysis and acrocarpous for

the Mosses; and a host of others that might be specified.

shall be done with such terms? Drop them and substitute

the more correct ones, says the morphologist; whereat the systematic
raises his hands in holy horror, because the necessity for change does

not appear. Nor it is likely that it can be made obvious to him. He
is looking at the blue side of the shield; the morphologist at the

white. Here is an opportunity for the botanical congress of 1893. It

may wisely undertake not only to unite systematists in some common
action regarding nomenclature, but take steps toward revising the in-

consistent terminology of the science.

We say "of the science" for morphology is by no means guiltless

in this matter. The most thorough attempt to revise the terminology
of the reproductive organs of cryptogams was made a few years ago by
Bennett and Murray. Though not wholly consistent nor wise, the

move was in the right direction and their suggestions might serve as a

basis for future revision.

What

Wa

CURRENT LITERATURE.
The Podostemace?e.

account ofr-r *"** Mwuiijr- contains an aamiraDie accuum —
the characters of this small, but very interesting family, the position
ot which, formerly in dispute, the author states to be close to the

toxifragace* Several years ago Mr. Warming made a special study
ot this family, and the present paper contains most of the results of
the investigations, which have been made with his usual acuteness in

morphological anatomical questions. The structure of the vege-

„,„„„,
'',
Eu^--Pod^^c~7in^er~u^d Prantl: Die natu^^n

Pfl.nzenfam.hen III. •>. a . Lelpzig
: Wilhelm Engelmann. September, 1800.

Warmi:
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tative organs is peculiar. The roots of these plants show in several

species a function, corresponding to that of a rhizome, and have

hitherto often been considered as identical with a " thallus " or a

"stem." They are always dorsiventral and often strongly flattened;

one genus, Tristicha, is, however, according to Cario evidently desti-

tute of any kind of roots. As to the internal structure of the roots,

there is neither any endodermis nor pericycle, but the central-cylinder

is surrounded by a collenchymatic tissue, which is especially strongly

developed on the dorsal face; the groups of leptome occupy the

dorsal face of the central-cylinder, and are not in alternation with the

groups of hadrome, here being situated on the ventral face. The

groups of hadrome, commonly two, contain a few narrow vessels, but

seem, however, in some cases to be. entirely wanting, thus the cylinder

looks as if it merely consisted of leptome. The roots showed other-

wise a more or less large-celled parenchyma with deposits of starch.

Two different kinds of organs have been observed as fixing the roots

to the substratum: "hairs" with the structure of true roothairs, but

with the properties of rhizoids; and the so called "hapters." These

last organs have been described more completely in a special paper by

the same author 1
. They are exogenous and are constantly developed

from the base of the shoots; they show a conical shape as long as they

have not yet reached the substratum, but after that they become

flattened and show usually a more or less digitate lobation, the lobes

closely fastened to the substratum, and exuding a brownish secretion.

These "hapters," which remind one very much of similar organs of the

Fucacece and Lamhmriacece show a verv simple structure, consisting

merely of a parenchymal tissue, in which the author observed the

presence of siliceous concretions. The hapters have no root-cap, but

are able to regenerate like true roots.

The shoots are developed in acropetal succession from the sides of

e flattened roots, or in some cases a little towards the ventral face;

they appear usually in pairs, more or less opposite, and are developed

from the outermost layer of the bark, without being in contact with

the central-cylinder. They resemble the roots fixed to the substratum

hy rhizoids and hapters, and are more or less dorsiventral.

The leaves show a great variation in size and shape; the first de-

veloped are scale-like, succeeded by the mostly alternating proper

'eaves, the blade of which may vary from simple and very small as in

Tristicha and several species of Podosttmon, until larger and deeply

c, eft as in most species of this family.

The paper is illustrated by 17 figures, mostly original and finely

drawn by the author himself.— Thko. Holm.
1

Botanische Notizen. Bot. Zeitung, 188.
4

{.

th
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Forest trees of North America. 1

This brochure of plates will come as a surprise to almost every

botanist. Very few, even of Dr. Gray's friends, were aware of the

existence of these plates or of the projected work which they were

intended to illustrate. They were stored at his house and after his

death were sent to the Smithsonian Institution whose property they

were. The 300 copies are now " distributed to the principal botanists

and museums of the world as mementos of the distinguished man who

gave so much of his life and labors to this department of knowledge."

The few plates now published (from Mr. Isaac Sprague's admirable

drawing) make us wish that the expensiveness of the undertaking and

Dr. Gray's preoccupation had not prevented the preparation of text

and the completion of the work. We may well congratulate ourselves,

however, that the Secretary of the Smithsonian Institution has author-

ized the distribution of them, even in their incompleteness.

Botanist's Directory,

The useful Correspondance Botanique of . Morren having become

antiquated Wilhelm Engelmann of Leipzig, the well-known publisher,

has issued a list of living botanists, of botanical institutes, societies

and periodicals*.

The compilers are hidden behind the term " Fachmanner." Of

course one looks first at the addresses of his own countrymen. For

the United States we find many of them sadly awry, and it is a pity

that the MS. or the proof was not submitted to some American
" Fachmann." We could name a dozen who could have corrected

three-fourths of the errors and have added many names worthy of in-

sertion. However, the main value of the book to Americans lies not

so much in the accuracy of the American addresses as in those of

foreigners. We may well believe that for the continent of Europe at

least the work much surpasses in fullness and accuracy the United

States section. It is sure to prove of great use to all who have an?

European correspondence or who wish to be able to distribute papers

or specimens wisely. The addresses are grouped by cities, and an in-

dex of persons and one of places at the end enables one to find any

address of which he has even an inkling. The publisher will be grate- #

ful for notice of corrections. We hope that American botanists will

see to it that their addresses are correctly given in future editions.

botanS!n
Ch

r
S
;^ressb"ch - Verzeichnis der lebenden Botaniker, scnvie der

Fachminern ^f '

G
f^.
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FacWnnern. 8 vo. pp. Is,; Leipzig
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'
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.
trees of North America. 4 . pp. 4. plates &colored. Washington: Smithsonian Institution. 1891
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OPEN LETTERS.
The home of Calypso.

Some years ago, while making a botanical exchange with Prof. W.
W. Bailey, the poet-botanist of Rhode Island, I was accused by him
of prodigality, because I sent him so many specimens of Calypso bo-
realis. But I could then afford to be prodigal, for I was located in
the very court of the goddess, viz:- the cedar region of northern Ver-
mont.
Two years ago I met, at his summer home under the'shadow of Mt.

Lafayette, the genial author, botanist and world-wide traveler, Dr.
Prime. To him I boasted that in half a day I could gather, in Cale-
donia Co., Vt., fifty specimens of Calypso. He thought that, in Essex
Co., he could, in the same length of time, gather a hundred. The
two counties are adjacent, and cold, cedar swamps abound in both,
kven there it must be reckoned as a very rare plant; but I have won-
dered if, in any other state, it is as little rare. It is found in Maine,
on the Mohawk, in Wisconsin and Minnesota, in Oregon and Wash-
ington, and in the British provinces. But, if one may judge by the
parsimony which most collectors evince in parting with specimens, it

is nowhere found as plentiful as in the locality mentioned.
It prefers the shade of the arbor-vitas. It grows on low, moist

ground — not wet ground— but on knolls a foot or so above the
swamp level. A mass of dead Sphagnum overgrown by a thick layer
of Hypnum is its favorite bed. The corm and roots rest entirely in
the moss, seeming to have little or no connection with the underlying
humus. Two or more corms are often united, the one of the preced-
]ng year persisting.
Though searching carefully, I have never found fruit. This must

be from lack of fertilization by insects. At the blooming season—
May 15 to May 30— there are few insects abroad. I have never seen
one hovering about Calypso.

The pressed specimen gives but a poor idea of the beauty of the
Bower. Pressing usually throws the lip up out of position, giving it a
nngent, flaunting, turn-up-your-nose sort of a look, but as it grows,
the hp is obliquely pendant— as much so as that of Cypripedium
acaule. Dainty beauty is the fitting title. It is comparable only to a
br,gnt, modest girl dressed in pink. In Wood's Class-Book of Bot-

jyy (1846), the flower is said to be as "large as that of a Cypripedium"
tte must have had Cvpripedium arietinum in mind, for no other spe-
cies of native Cypripedium has a flower so small. Of forty specimens
ot Calypso, the length of lip averages less than three-quarters of an
^ch, and in some it is barely half an inch. The same specimens
give, average height of plant, including corm, 4.9 inches: average
length of leaf-blade, 1.3 inches: average width, 1.1 in. Of these, three
have two flowering stalks, apparently from the same corm.
borne stations in Vermont where Calypso was formerly found are

known to be exhausted owing to clearing of the woodland, but there
W comparatively little danger of its extinction in the region of which
1 speak. In spite of its pink perianth, it is hard to find, and an ex-
pert collector might pass it by unseen. Moreover, manv of its haunts
are likely to be left in timber perpetually. So I think that northern
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Vermont may fairly be called the home of Calypso, but if some bot-

anist between Sitka and Superior shall write me that he finds Calypso
as common as Carex — why, I congratulate him, that's all.— F.

Blanxhard. Washington. D. C— [See p. 230. Eds.]

NOTES AND NEWS.

J. W. Toumey has been elected botanist to the state college and
experiment station at Tucson, Arizona.

The last part of a key to the genera and species of British mosses
by Rev. H. G. Jameson appears in the July Journal of Botany.

The summer school of botany at Harvard University closed August
1 a very successful 5-weeks session. About 20 were in attendance.

Proe. Dr. Karl von Xageli, of the University of Munich, author of

many valuable botanical works, and a philosophical botanist of deep
insight, is dead at 74 years of age.

The library of the late Dr. Schenk and that of Dr. Karl Sanio,

who died last February, have been purchased by Weigel (Leipzig) and
the works will shortly be offered for sale.

Dr. Edward Palmer, the well known collector, started about the

middle of Julv for a year's exploration of western Mexico. His
friends will be glad to know that he is much improved in health and
anticipates a very profitable year of work.

Von Tubeuf has lately published a book 1 which contains good and
practical hints as to the identification of German forest-trees at a stage

shortly after the germination, together with descriptions of the fruits

and seeds of the same trees. Although strictlv confined to the native

or cultivated forest-trees of Cxermany, the book might undoubtedly
be of some interest and use also to American students in this line.—
I . H.

C. Sauvageau has made a very comprehensive study of the leaf-

structure of the P&tamogetonacem.* The principal purpose of his in-

vestigations were not only to give a general sketch of the interna
structure of the leaf, but also to show the importance of anatomical
characters in identifying species, when represented merely by frag-

ments; and finally to illustrate the relation between structure and
medium After giving some introductory remarks concerning the
classification of this group and the general influence of medium upon

/,.,„,-/,„//.• nru
"" t "' * villoma?

, jfotamoeetonea, cvmoawcu ---

v'Zltr± he pap
!
r contains several new observations besides
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iThe Future of Systematic Botany.

JOHN M. COULTER.

In his presidential address before the Biological Section of

the British Association, in September, [888, Dr. W. T. Thfsel-
ton-Dyer closed with the following words:

14 At the bottom of every great branch of biological inquiry it has never been
possible to neglect the study of plants; nay more, the study of plant-life has
generally given the key to the true course of investigation. Whether you take
the problems of geographical distribution, the most obscure points in the
theory of organic evolution, or the innermost secrets of vital phenomena,
whether in health or disease, not to consider plants is still, in the words of Mr.
Darwin, ' a gigantic oversight, for these would simplify the problem. '

"

If this broad claim be true, a botanical theme is an emi-
nently appropriate one to present to a Biological Section. In

the opinion of many, however, all kinds of botanical work are
not equally bound up in the bundle of biological inquiry. It

is for this very reason that I have selected as my subject "The
Future of Systematic Botany."

I know that it is unscientific to deal with the future,

although our knowledge of the past and present becomes
especially fascinating when we begin to turn it into prophecy.
Moreover, upon occasions like this, it is more customary to

review and sum up actual knowledge than to cast th

horoscope of the future, although the latter is far easier.

But, setting aside the custom of presenting either an interest-

ing bit of research or a summarized view of information con-
cerning some attractive subject, I would invite your attention
to an ancient, and, to my notion, a much abused department
Oi work. It is perhaps well to say in the outset that the abuse
to which I refer is not only that inflicted by Gentiles, but also

ty Jews; for often one's' worst foes are those of his own
Household.

Hie ancient history of Systematic Botany i- too well

known to this audience to need even brief repetition, especially
s*nce the masterly sketch by Professor Sachs has found its

Place in all our libraries. The names of illustrious systema-
Is ts are household words, and their various • systems" form

' Vice-1 'residential Address before Section I \ . A A A S ., Washington meeting,
\ugust l9i 18 ,,
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a part of our training. The one desire which runs with

increasing purpose through all this well known history is to

reach eventually a natural system of classification. The one

obstacle in the way of gratifying this desire has been a lack

of knowledge. You remember the time when the knowledge
of affinities was so slight that no attempt even was made to

express relationships, and plants were simply systematically

pigeon-holed for future reference. The ingenuity of those

days was taxed to construct the most convenient pigeon-holes,

and to properly assign to them the hosts of plants, that were
clamoring for recognition. Those who could thus properly

assort a collection of plants, and could recognize when a new
pigeon-hole was needed, were known first as "botanists,"

afterwards as "systematic botanists," an appellation proper

enough, but one unfortunately not having sufficiently out-

grown its original application. The unfortunate result of this

necessity to systematize facts so rigidly and thus render them
readily accessible was, as you well know, to make the pigeon-

holes as permanent as the facts they were intended tempor-
arily to contain. A convenience at first became at last a

tremendous hindrance, and we are even yet but slowly giving

up our firm belief in the reality of the ancient pigeon-hole
and its appropriate label. The fact is, that although our

belief in them is oozing out, our necessities still compel us to

use them
; but it is to be hoped that they are being relegated

rapidly to their proper position as conveniences, devices of

semi-ignorance, and not considered as actual facts.
You also recall how knowledge presently became sufficient

to justify an attempt at natural arrangement, crude enough.
but still advanced enough to mark an epoch in progress ;

and
the authors of these first "natural arrangements" understood
their own limitations better than any one else. One natural

arrangement has succeeded another, from that day to this.

until in those of to-day we have presented to us simply what
the earliest contained, viz.; the expression of man's knowledge
of affinity; the difference being a slowly diminishing amount
of artificial padding. I need not suggest to you how exceed-
ingly imperfect that knowledge is yet. and how, of necessity,
the best of our present systems must meet the fate of those
that have -one before and become merely chapters in the
history of systematic botany. This becomes doubly apparent
when it is considered that "pigeon-holing'3 is going on almost
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as rapidly as ever
; although we may fairly consider that we

have now in hand sufficient material for the broadest efenerali-
zations. I say "material," not meaning by any means to
imply the knowledge which proper investigation of this

material is to bring- us.

systematic botany, as formerly understood, has probably
done all that it can, unaided, in the natural arrangement of

plants. Of course it could indefinitely juggle with sequence
and nomenclature, but, after all, that is like arranging a card
catalogue, and is of such secondary importance, when the
real purpose of systematic botany is considered, that it can
hardly be taken as indicative of progress. Let me interject
a word at this point. It is my impression that the decriers
of Systematic Botany have only in mind this "juggling with
sequence and nomenclature" when they make their strictures,

and are mistaking the art of the tailor for the evolution of

the real man. One must be respectably clothed, but he must
be an unspeakable idiot if that is all that can be said of him.
It has always been my impression that the depreciation of any
other kind of scientific work argues either lack of knowledge
or conceit.

But the ancient kind of Systematic Botany was not left

without aid, and a group of new departments was made pos-
sible by the microscope and the unexampled progress of

powers and manipulation. The study of the cell, and of

nascent and mature organs, and the recognition of plants as

living things that are the resultant of the interplay of internal

and external forces, have simply revivified the ancient mummy
called Botany, and have made it the living thing it is to-day,

capable of endless development. It is not to be wondered at

that these new and vigorous departments of work, in the first

glow of the vital service they have rendered, should look at

the older department as a thing of the past, as something to

be buried out of sight, and remembered only as a part of

medieval history. But this is only the first glow of a natural

enthusiasm, and I glory in it, for it promises an enormous
amount of self-denying work, and the results will all fall into

the lap of Systematic Botany. The corpse is not buried, but

revivified, and this Irtish of new work has been but the

^fusion of an elixir of life into a body that was perishin
from starvation.

Some one has said that "tin- highest reach of the human
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mind is a natural system of classification"; and Dr. W. T.
Thiselton-Dyer, in the address quoted at the opening of this
paper, remarks that "such a classification, to be perfect,
must be the ultimate generalization of every scrap of knowl-
edge which we can bring to bear upon the study of plant-
affinity."

This simply means that when the results of all departments
of botanical work are well in hand, then the systematists will

be in a position to put on a sure foundation the structure they
have always been planning, for it will rest upon known affini-

ties and not upon unmeaning resemblances. To my view,
therefore, the real Systematic Botany is to sum up and utilize
the results of all other departments ; and its work, so far from
belonging entirely to the past, is well-nigh all in the future.
It is the highest kind of generalization upon an enormous
array of facts, and is bound to be the last expression of
human thought with reference to plant -life, just as it was
the first. Systematic Botany, therefore, the Systematic
Botany which deals with genetic characters, and recog-
nizes the fact that every plant is a living thing with a his-
tory and all degrees of consanguinity, and that "the final

form of every natural classification must be to approximate to
the order of descent," is in its early infancy, and can only
develop to completest power when all the facts of plant origin,
structure, and life are in. This would seem to make it a
slowly developing department of a somewhat endless future,
with every distinct advance in knowledge embodied in some
"Natural System." These invaluable "systems" will well
stand for a series of approximations towards the truth, each
succeeding one probably somewhat nearer than the one before,
but still far enough removed to stimulate further research.My position, therefore, is that for the systematists of to-day
and oi the future there must be three distinct lines of work,
related to each other in natural sequence in the order in which
l shall present them, and each turning over its completed
product to the next.

I. The collection am, description of plants.
^prdnutnarv phase of Systematic Botany is that which
most frequently stands for the whole, especially in the minds
of those who have been trained in the ancient fashion. It i

svs „v£ ?,! tl <\
Particular ^d very necessary phase

systematic work has fallen into disrepute among the younj

of

pute among the younger
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botanists
; and I can explain it only by the fact that it is the

oldest representative of the science, or that it so frequently
stands for all of botanical science in the popular mind, and
this popular verdict is resented. With this last position I am
thoroughly in sympathy, and it is perfectly proper for the

public mind to be disabused and made to understand that

botany is a science of living things and not merely of mum-
mies; but this can be best done by treating courteously the

ancient and ever to be present and necessary work of collec-

tion and description. Such workers are curators of botanical

material upon an extensive scale, a function that, properly

exercised, requires a skill and patience that few possess, but

that many assume.
I grant that the discovery and description of new species is

such an inspiring pursuit that it may degenerate into a mania,
and sometimes into kleptomania ; but the worst of it is that it

attracts many who are wholly incompetent, and who have

burdened our literature with rubbish that is both discreditable

and confusing; but this can be no more true of this than of

any other phase of botany or scientific work.
I do not desire to be understood as defending this kind of

botanical work, f mine ; but simply,

in view of certain fraternal thrusts that have been given, less

frequently now than formerly, to call attention to the fact

that this is one of the living and necessary kinds of botanical

work, subject, like all other kinds, to degradation at the

hands of its friends.
' While I have spoken of this phase of botanical work as the

most ancient, and one which, like the poor, we are always to

have with us, I by no means intended to imply that its meth-

ods cannot be improved. It must have long since occurred

to some that many things besides th mere sporadic collection

and recording of species should be included as legitimately

belonging to this line of research. It is the common plan to

collect and record a plant in such an isolated way that it be-

comes a text without any context, and is thus robbed of much
of its significance. Collectors send in from the field large-

amounts of miscellaneous material, and usually the only ac-

companying information is a locality, mostly very indefinite,

and a date. In some ca^es the size and habit is appended,

and possibly some local economic note. I take it that this
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fairly represents the average amount of information obtained
from field contact with species; and how meager and unsatis-
factory this is can only be appreciated by one who undertakes
to make a thorough study of the flora of any region. I have
no fault to find with the facts, so far as they go, but they are
not half that we have a right to expect from the expenditure
of time and energy. There seems to be nothing more unsys-
tematic than field-work in systematic botany. The result is

that we know a little about all our floral regions, and all about
none, however small. All information that can be obtained
in the field concerning species is the province of the collector
to procure and of the taxonomist to record This additional
information is important, not merely as additional informa-
tion, but frequently in correcting errors of judgment concern-
ing species. A species surely holds important relations to its

environment, and its characters in some unusual position, or
in the penumbra of its range, can hardly be taken as typical

;

and yet this thing of range and relative abundance, involving
centers of distribution, is rarely looked after. What I protest
against is the search for species as for diamonds, as things
solely valuable in themselves, apart from their surroundings ;

and what I would urge is the conversion of collecting trips
into biological surveys. I know that this means the better
training of collectors, that they must be not mere manipu-
lators of drying paper, but scientific men ; but is that any ob-
jection ? I would not for a moment disparage the work of
that splendid array of collectors who have triumphed over
innumerable difficulties in a self-denying way worthy of any*
cause, and who have brought to light a wealth of material for
which we can never be too grateful ; but I would claim that
the time has now come when the same amount of devoted
labor can be expended to better advantage ; and that we must
tram Up a race of field-workers who shall follow their profes-
sion as distinctly and scientifically as the race of topographers.
In this center of public scientific work in which we have met,
devoted to obtaining the largest amount of information in
regard to our national possessions, and with means commen-
surate with the largest plans, it seems an appropriate thing to
urge a thoroughly equipped system of biological surveys.
Tins subject ,s not a new one here, and steps have already
been taken to organize some work of this kind, but I desire .
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to voice the sentiment of this section in commending all that

has been done in this direction, and in urging that the organ-
ization be made more general and extensive.
W

^^ _ — __ _j_ _ __ _ _

to say than to express a feeling of regret that it is not always
wisely done. This feeling, however, is not peculiar to any
kind of work, and it must be always a jumble of good, bad
and indifferent. It is simply a case of At let him that is with-
out sin among you first cast a stone," and the man who pub-
lishes nothing that he afterwards regrets is either a transcend-
ent genius or a simpleton. It might as well be accepted,

however, that description will continue as before, probably in

an increasingly miscellaneous way, for there is no feasible way
of restricting it, even if it were desirable. We can simply
urge, and continue to urge the necessity of long training,

abundance of material and literature, and a patience that will

be content to wait. Dr. Asa Gray, in a short paper that has

never been published, has this to say

:

"The publication of new species is always an anxious business to those fitted

for the work and impressed by the responsibility of it, and is lightly undertaken
only by those who have no appreciation of the trouble and labor they are giving
to the faithful working botanist, both now and hereafter. Some enter upon this

seemingly in the spirit in which an ill-disposed person was recommended to

throw as much dirt as possible, on the chance that some may stick. The ag-

grieved author of monographs, floras, and bibliographical indexes has all this

dirt (matter out of place) to take care of. He has enough to do in rightly ar-

ranging and ascertaining the limits and characters of the species of a difficult

genus, without being vexed with riddles which, when solved, often prove to be

curiosities of ignorance or marvels of recklessness. The added misfortune is,

that superfluous names, however needless or absurd, cannot be buried in obhv-
!on, but must be embalmed in synonymy.

There seems to be abundant indication that, with a better

conception of the limitations of a species, the old characters

will yield in importance to new ones of deeper significance.

The microscope, which was necessary to reveal the existence

of any usable characters in the lower groups of plants, is rap-

idly becoming hardly less necessary for satisfactory systematic

work in the highest groups. While the us^ of gross organs

will probably never disappear in specific discriminations, their

exclusive use must be given up, and such characters will be

supplemented by minute ones, which their very minuteness

renders of more permanent diagnostic value. You are all fa-

miliar with several troublesome groups in which minute char-

acters have already been made of great service in steadying

characters obtained from the gross, the largely used, and

1
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hence the variable organs. I look upon this as one of the

most promising features of the work of future taxonomists of

the higher groups.

The serious danger lurking just here is that when one set of

characters has proved serviceable in a number of specific or

generic limitations the tendency is to make the fabric of the

whole group conform to that one set. This gives, of course,

a kind of mathematical precision, and every problem is solved
by the same formula. But, unfortunately, nature never con-
forms to such arbitrary rules, and the resulting arrangement
may be as purely artificial as those that are confessedly so.

The character of a species is an extremely composite affair,

and it must stand or fall by the sum total of its peculiarities

and not by a single one. A specific character in one group
may be a generic character in a closely related one, or no char-
acter at all. Therefore, there is nothing that involves a

broader grasp of facts, the use of an inspiration rather than a

rule, than the proper discrimination of species. I have a be-

lief that the arbitrary, rule-of-three mind will never make a

successful taxonomist; and that there is a sort of instinct for

specific limitations which the possessor cannot communi-
cate to another. This taking into account the total character
of a plant, from fades to minute characters, will furnish the
basis of future descriptive work. The more obstacles that

can be put in the way of hasty determination the better.
I have dwelt thus upon the work of collection and descrip-

tion, both to magnify it and to indicate that its proper posi-
tion is that of a preliminary phase in the studv of Systematic
Botany.

II. The STUDY of ufe-historif.s.—A second phase of

Systematic Botany may be called the study of life-histories.
It follows the former in natural as well as historical sequence,
and, curiously enough, its votaries do not usually class them-
selves with systematists, although their work is chiefly an at-
tempt to discover affinities. True, they deal in the main
with the larger groupings, but this is only possible when a
wealth of species is at hand. By "life-history" I do not
mean simply that gross observation which watches a plant
from germination to maturity, although that must be con-
sidered an extremely useful service; but even more that mi-
nute tracing, cell by cell, from the primitive cell to the
mature plant, a work which is now conceded to reveal more
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of the deep secrets of affinity than perhaps any other. The
tremendous amount of material to be thus investigated, and

the numerous obstacles to be overcome, have been the

chief stimulus of recent botanical .activity; and there has

sprung into existence a race of workers whose powers of man-
ipulation are little short of marvelous. These observers are

bringing the hidden things to light, and out of the facts they

are accumulating is to be constructed the Natural System.

But the field is comparatively a new one, and the material so

exhaustless that it can well satisfy the ambition of the most

diligent. I would consider this work of searching for the af-

finities of great groups the crying need of Systematic Botany

to-day. The need is so evident, and the work so attractive,

that there is no lack of numbers in those who are undertaking

it. The multiplication of facilities for this work is all that

could be asked; but too often "facilities for work" and a little

knowledge of technique are considered to be the only thing-

necessary for this difficult kind of investigation. The conse-

quence is that "life histories" have been published which are

not histories of any living thing. The amount of work

to be done is so great, and the use to be made of the result-

is so important, that incompetent works's peculiarly exasper-

ating. Nothing is more capable of misinterpretation than

the observations made in work of this nature, and the ten-

dency to generalize upon few or even doubtful facts is a con-

stant temptation.
It is really a question as yet, whether, even among skillful

investigators, too much stress is not laid upon certain single

characters, and the sum-total of development not sufficient!]

considered. There is a marked tendency to select certain parts

of certain organs and square the affinities of the whole organism

by these, rather than to consider them in the light of cumula-

tive testimony, to be used in connection with others. The

tendency is not pernicious, for it is rapidly accumulating a

vast amount of partial testimony, but the broadest generali-

zations concerning affinity cannot be made until every part ol

every organ is considered, and the position of the organism

be made the resultant of all. There is no question but that

certain periods in the development of a plant, or certain n

portant organs, notably the sexual ones, are it ighted wi

deeper meaning than others and rightly exercise a dominating

influence in determining affinities; but development at every

m-
th
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period, and of every organ, must eventually be taken into ac-
count before the last word can be spoken concerning a Nat-
ural System. The possibilities of adaptation seem so great that
it is possible to conceive of two forms closely related in fact,

but widely separated by some schema which depends upon
any one set of organs however dominant. For example, this
trouble has been experienced over and over again in all pre-
sentations of Thallophytes, and will probably continue to be
experienced so long as some single key is used to unlock all

the mysteries of affinity. I cannot see why a single set of
characters used by an embryologist may not result in as arti-

ficial a scheme as the use of two or three organs by the tax-
onomist.

I have thus spoken of the study of life-histories to indicate
that its chief function lies in the field of Systematic Botany;
to suggest that it take into account development at every
period and of every organ, and so obtain a mass of cumulative
evidence for safe generalization; and to urge upon those not
thoroughly equipped great caution in publication.

I fear that what has been said concerning the great difficulty
of the work of the two phases of Systematic Botany al-

ready mentioned may be taken to imply that there is nothing
here for the poorly equipped but well-intentioned to do. My
frank opinion is that there is an abundance of service that
such can render, and that their chief function is to bring
facts to the notice of those who know how to use them.
Very few of us can be architects, but almost any one can
carry brick and mortar.

HI. The coxsTRtJCTioNM)F a Natural System.—This
ts, of necessity, the last phase of Systematic Botany, and it is

evident that its work will not be complete until the two pre-
vious kinds of work have been exhausted. The fact is, it must
lay under tribute every department of botanical work, and be
a compendious expression of man's knowledge of the affinities
ot plants. It lS just here that the work of the tyro is most
common and least harmful

; for crude systems need not annoy,
they can be buried and no law requires their embalming, no
neccss.ty compels a verification of their facts, for no facts are

t'ion H^
e
r T* ^ arC aIrCHdy known " I venture the asser-

,m1,oV
CU

K>
aniStS Can truthfuI1 >' deny that in the early

had n ! rbltlOUS Sta
?C °f thL' ir development they either

had m mind, or were rash enough to publish some idea that
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was to simplify the whole scheme of plant arrangement. This
tendency may have soon been checked by wise friends or sad
experience, but to attack the largest problems first is as natu-
ral as youth itself. I speak of this, not only as a generaliza-
tion, but also as a reminiscence.
But these Phaeton-like attempts aside, wherein lies the

necessity of this most difficult work before the facts are all

*n, this attempting what is conceded to be impossible? Is it

of any advantage to construct a system to-day which must be
found faulty to-morrow ? It is of the highest advantage to

construct any system which shall embody every known fact

concerning affinity. Every such system becomes, as ought to

be clearly understood, simply an expression of our imperfect

knowledge, a convenient summary of information, a sort of

mile-post to tell us how far we have come, and to direct future

effort. In his essay upon <4 The Significance of Sexual Repro-
duction in the Theory of Natural Selection," Weismann uses

these words, which are well worth quoting in this connection :

" Instead of comparing the progress of science to a building, I should prefer
to compare it to a mining operation, undertaken in order to open a freely

branching lode. Such a lode must not be attacked from one point alone, but
from many points simultaneously. From some of these we should quickly
reach the deep-seated parts of the lode, from others we should only reach its

superficial parts ; but from every point some knowledge of the tout ensemble of
the lode would be gained. And the more numerous the points of attack, the

roore complete would be the knowledge acquired, for valuable insight will be ob-
tained in every place where the work is carried on with discretion and persever-

ance. But discretion is indispensable for a fruitful result; or. leaving our

metaphor, facts must be connected together by theories, if science is to advance.

Just as theories are valueless without a firm basis of facts, so the mere collec-

tion of facts, without relation and without coherence, is utterly valueless.

Science is impossible without hypotheses and theories ;
they are the plummets

with which we test the depth of the ocean of unknown phenomena, and thus

determine the future course to be pursued on our voyage of discovery. They
do not give us absolute knowledge, but they afford us as much insight it is pos-

sible for us to gain at the present time. To go on investigating, without the

.guidance of theories, is like attempting to walk in a thick mist without a com-
pass. We should get somewhere under these circumstances, but chance alone

would determine whether we should reach a stony desert of unintelligible facts or

a system of roads leading in some useful direction ; and in most cases chance
would decide against us."

It becomes very evident that the work oi constructing even

a Natural System which must be tentative, a sort of tempo-

rary scaffold, is one which demands not only the widest ran; 1

°f information (and hence a task which is daily becoming
i^ore exacting), but also that broad grasp in generalization

which is possessed by very few. The marshaling of facts is

•ike the marshaling of armies, and very few are born generals.

Almost any one can arrange the plant kingdom who is pos-
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sessed of but few facts, but he who has them all within his
reach finds no more difficult task; for it is like fitting together
a puzzle of endless pieces.

The question might arise as to the duty of ordinary manu-
als in this respect, books of limited range, that do not profess
to undertake such a path-breaking operation as the construc-
tion of a new Natural System. It has always been my opin-
ion that even the most local manual should be an expression
of the ascertained facts of affinity. This statement is by no
means so sweeping as it may at first appear; for it does not
contemplate including the scores of crude notions which are
always being advanced, so attractive to many who are natu-
rally restless and mistake change for progress. In the state-
ment made, I desire to emphasize the words "ascertained
facts of affinity;" and this is very far from permitting the use
of every random notion that may happen to be published.
The facts of affinity are slowly accumulating, facts which have
reached the dignity of general consent, and it is such that I

would always have incorporated even in local manuals, which
should not be subjected to the continuous shaking of treach-
erous ground. I am fully aware that there is a conservatism
which is an obstruction to progress

; just as there is a gallop-
ing rapidity which would land us in the mire; and that we
probably all possess one of these qualities in our anxietv to
escape the dangers of the other.
The points presented then, in this consideration of the third

phase of. Systematic Botany are, that the last and highest ex-
pression of systematic work is the construction of a Natural
System, based upon the accumulations of those who collect
and describe, and those who study life-histories; that this
work involves the completest command of literature and the
highest powers of generalization

; that it is essential to pro-
gre- tor a Natural System to be attempted with every ad-
vance in knowledge

; and that all the known facts of affinity,
thus brought within reach, should be expressed in all systematic
literature.

In conclusion, I have but to say that I have attempted to
indicate the true relation which exists among the different
phases of Systematic Botany; to point out an affinity which
there is danger of ignoring

; and to maintain that all these

fmnortTnt U°^ ^'^ t0 the sa™ ^nd. are equally
important, equally honorable.

Indiana University, Bloomington, fnd.
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Botanical papers at the Washington meeting of the

A. A. A. S.

At this meeting, beginning August 19, an unusually large

number of botanical papers were presented, of which we give

the following abstracts:

The possibilities of Economic Botany: the address of the

retiring president of the association, Dr. GEORGE L.

GOODALE.—The address was introduced by a brief descrip-

tion of the speaker's recent trip through Australasia and Japan,

where many of our possible economic plants were met. Many
examples were given of the useful plants which mankind may
hope to employ' in the near future. The assertion was made

that if all our present cereals were swept out of existence our

experiment stations could probably replace them by other

grasses within half a century, the methods being selection and

hybridization. New vegetables may reasonably be expected

from Japan, a country whose flora has.such remarkable re-

semblance to our own. The fruits of the future will tend

more and more toward becoming seedless, just as certain fruits

are now. All the great groups of economic products were

taken up in turn and their possible improvement described.

The speaker urged the importance of the establishment of a

series of gardens in different parts of the country, where ex-

periments can be carried on in hybridizing and selection, and

expressed the opinion that such establishments should be

neither governmental nor academic. A complete abstract of

the address is not possible, as it was a collection of facts that

cannot be condensed. The paper will be published in full in

the Am. your, of Science for October, and also, translated

into German, in the Pharmaceutische Rundschau. It is an ex-

ceedingly valuable contribution to the literature of Economic

Hotany.

Illustrations of heredity in plant hybrids: DR. J- M. MAC-

FARLANE, of Edinburgh University.—This address was the

public lecture of Friday evening and was tully illustrated b>

the use of three lanterns, showing side by side the structures

of each parent and the hybrid. The points made were as fol-

lows: Some hybrids are exactly intermediate in histological

details between parents. Parents in such cases are nearly re-

lated histologically and the progeny often fertile. bom<
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hybrids while intermediate in most details inherit two diverse
structures peculiar to each parent. Such hybrids are usually
largely sterile. Effects of heredity were traced in flowering
period, color, chemical constitution and powers of resistance,
showing that an organism is normally an equal blending of

both parents. Explanation was offered of cases where the
offspring resembles one parent rather than another.

The future of Systematic Botany: JOHN M. COULTER.
-—The vice-presidential address is printed in full in this

issue.

The botanical papers before section F were as follows:
On the structure and dimorphism of Hypocrea tuberiformis

B.&rRav.: Geo. F. Atkinson.— H. tuberiformis was de-
scribed by Berkeley in Grcvil/ca, 4. 1 3, from specimens collected
by Ravenel in S. C. It was also distributed in Rav. Fung. Am.
n. 733, and in Rav. Fung. Car. n. 52. The perfect stage
has never been described. Patouillard described a new genus
(Dussiella) from specimens -of a fungus in the Berlin Museum,
which was wrongly determined as Hypocrea tuberiformis B.

& Rav. It was collected in Caracas and is very different from
the American specimens on Arundinaria, the perithecia being
entirely immersed in the stroma and accompanied by para-
physes, while in the American specimens the perithecia are
sessile and stand on the stroma "like the young horns of Po-
dosma macropus." The fungus is closely related to Epichloe,
but as the stroma does not entirely surround its host it would
fall into the genus unnecessarily erected by Saccardo, and for
the time being would read Hypocrella tuberiformis (B. &
Rav.).

The spectroscope in botanical studies: I. A. BRASH EAR.
A simple method of studying the selective absorption and
renecttorf of flowers and leaves by means of the spectroscope
was suggested. The author gave the results of a number of
studies on the colors of flowers and leaves, illustrating results
by means of diagrams.

On the prothallium and embryo of Osmunda Clavtoniana
audO cinnamomca: Douglas H. CAMPBELL.-—The author
treated at length the structure and germination of the spores,
the development of the prothallium, the structure and devel-
opment of the sexual organs, fertilization, the development of
the embryo with comparison in the two species; closing with
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a comparison of the development with that of other Pterido-

phytes, and a discussion of the systematic position of the Os-

mundaceae. •

On the phytogeny of the Archegoniata : Douglas H. Cam p-

BELL.—In this paper, in a certain sense a sequel to the pre-

ceding, Dr. Campbell detailed the different views held as to

the relation of Hepaticae and Musci to each other and to the

Pteridophytes, and stating the hypothesis as to the primitive na-

ture of the Eusporangiate Pteridophytes, the author claimed an

evident inter-relationship of the different groups of the Hepat-

icae, showing the connection between the thallose and foliose

Hepaticae, and between the former and the mosses. A com-

parison of the Pteridophytes and Hepaticae was followed by a

consideration of the relationships of the Pteridophytes inter sc,

of heterospory among the Pteridophytes, and of the relation

to Gymnosperms and Angiosperms.

Further observations on a bacterial disease of oats: P. T.

Galloway.— After a brief review of the paper read on this

subject at the Indianapolis meeting, the life history of the or-

ganism was set forth, it being shown that the germ may pass

the winter on seed from diseased plants, on volunteer oats ami

to a limited extent in .the soil. The characteristics of the

germ as regards its behavior on different culture media were

given, together with the results of inoculation experiments.

In conclusion the experiments in combating the disease and

the results obtained were given.

A new Nectria: B. D. Halstld.— The stem rot of sweet

potato is a puzzling disease. As the decay begins near tin

surface of the ground, and works in opposite directions, usu-

ally several fungi are found in the affected parts. A species

of Fusarium is uniformly abundant upon the aerial decaying

stems. Early in June an ascigerous fungus was found upon

the underground portions of the young plants and was first

thought to be a form of black rot. It is. however, a Nectria

and somewhat closelv related to Nectria Vaiuhe Warh

Notes upon bacteria of B. D. Hals 1 1:1..— Mel-
--w*w^F ti/'L'^*- t'(£ltt/ * C» 1/ +0T wm -m- -— -

ons, squash and cucumber plants have suffered from a bac-

terial disease during the present year in New Jersey. 1
lv

stem decays near the ground and the leaves wilt and "melt

away. The germs are ova! in shape and inoculations <>

healthy plants were successfully made by means of a flamed
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glass rod. In like manner the disease can be introduced into
the stems and leaves of various species of cucurbits. The
same bacteria develop with rapidity in ripe tomato fruit upon
the vines and spread through the stems of the inoculated
plants.

Another chapter in the history of the Venus Fly- Trap: J.
M. Macfarlane.— It was shown that for mechanical stimu-
lation of leaf two touches are needed to cause contraction (un-
less the stimulus be very powerful), separated by a greater
interval than \ of a second. If less than \ of a second elapses,
there is no contraction and a third touch is then needed. In

the first case no effect is produced if 35-40 seconds elapse be-
tween stimuli. By repeated stimuli, with intervals of 40 sec-

onds between, the protoplasm becomes fatigued, so that when
the time interval is reduced sluggish movement is exhibited.
All parts of the lamina are sensitive to surface stimulation.
The author claimed that the explanation of the behavior to

stimulating and non-stimulating bodies is to be found in the
tetanus of the leaf, first produced by mechanical and later by
chemical stimuli. The behavior in this respect of numerous
organic and inorganic substances was noted, as was also the
agreement of these with Burdon-Sanderson's electrometer re-

sults. The nature of the digestive excretion was considered,
together with the structure of the leaf in relation to contrac-
tion and excretion. TJie author, in concluding, claimed a
perfect parallelism between combined nerve and muscular ac-
tion in animals, and contraction action in Diomea. The pa-
per was illustrated by testing the observations made upon
some magnificent Dionreas, obtained from the government
Botanic Garden.

The Composite* collected by Dr. Edward Palmer in Colima:
J. \. ROSE.—Of the 515 species of plants collected by Dr.
Palmer in the State of Colima. 6i, or about 12 per cent., are
Composite. Among these were six new species and two new
genera, together with a number of rare forms, some of which
had not been collected for more than 100 years.

The Flora 0/ Carmen Island:
J. N. ROSE.—This contained

a sketch ot the collections made in this island by Dr. Kdward
Palmer in 1870 and in 1890, Dr. Palmer being the onlv col-
lector who has ever visited the locality. The total number
of species obtained was 70, and of these six are new. Group
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ing the plants into Polypetalae, Gamopetala^, Apetalae, and
fcndogens, it was found that of polypetalous forms there
were 21 species, 7 of which were Leguminosae; of gamopetal-
ous 24 species, 12 of which were Composite; of apetalous 10
species, 6 being Euphorbiaceae, and of endogens 13 species,
12 bsing Grarnineae. Twenty-nine of the species have been
reported from Mexico and forty-nine from Lower California.

Uses of the fermentation tube in bacteriology: THEOBALD
hMITH.—The object of the paper was to call attention to the
value of the fermentation tube in the differentiation of closely
allied species or varieties of bacteria, in the preliminary study
of gas production and in the cultivation of anaerobic forms.
It was also shown to be very useful in the class room in dem-
onstrating the very active metabolism of bacteria as indicated
by the rapidity of gas production.

Botanical field work of the Botanical Division: GEORGE
Vasey.—This paper gave an account of the field work or bot-
anical explorations which are being conducted by the Botan-
ical Division of the Department of Agriculture. The sketch
included an account of the work in Texas, with a list of new
pedes; the bulletin of the Texas Flora; the work in Arizona
and in Mexico, with an account of some species of special in-

terest; the Death Valley Expedition; the special investiga-
tions in Cactaceae; the explorations in Indian territory, N. E.

Minnesota and Wisconsin, and in Florida.

^Results from recent investigations in pear blight : M. B.

Pear blight is a disease which works only in meristem-
atic tissue.

. After explaining twig and blossom blight and
detailing methods of study the writer gave some of the char-

acteristics of the germ blight. It is a motile bacillus. The
blight bacteria grow in the nectar and multiply there as sap-

rophytes and then enter the tissues. The bacillus of blight

"1 the nectar is carried from flower to flower by insects visit-

tag the flowers for pollen and honey. An artificial epidemic
of p-ar blight was started by infecting a few trees on the edge
°f an orchard and allowing free access of insects. Protecting
the flowers from visits of insects will protect from blight.

In addition to the above papers, the four following were

presented, by appointment at the Indianapolis meeting, under

the general title of Plant Physiology.
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Transpiration, or the loss of water from plants : CHARLES
E. BESSEY and ALBERT F. Wood.— The historical summary
of the investigations upon transpiration was followed by a dis-

cussion of the methods of observation and the nature of trans-

piration. The paper closed with a summary of the views of

the principal investigators.

Absorption of fluids by plants: L. H. PAMMKL.—The pa-

per opened with a resume of the work upon the absorption of

fluids by plants, considered historically, anatomically and
physiologically. The subject of soils was then considered as

bearing upon the absorption of water. The distribution and
occurrence of root hairs on plants with an exposition of the way
in which absorption was brought about was then discussed,

the paper closing with an account of the absorption of fluids

by Cryptogams.

Movement of fluids in plants: W. J. BEAL.— The author

gave a resume of the subject, speaking chiefly of the move-
ment of fluids in trees. His remarks were confirmed by a

number of experiments that he had performed for verification.

Gases in plants : J. C. Arthur.— The writer gave a brief

historical statement of the discovery of the principal facts per-

taining to the subject ; the kinds and origin of gases in plants ;

and an account of the present state of knowledge regarding
the movement and distribution of gases in plants.
Two papers of botanical interest were read before section

C (Chemistry).

The biological funetion of the lecithins: WALTER MAX-
WELL.— In a paper presented before the association in 1890,
it was shown that during the initial stages of plant growth,
the phosphorus contained in the mature seed as a mineral
phosphate, under the action of the process of germination,
becomes separated from the inorganic compound and reap-
pears in the organisms of the young plantlet in an organic
form as lecithin, and that the lecithins form a medium through
which the element phosphorus passes from the mineral to the
vegetable kingdom. A continuance of the study of the func-
tions of the lecithins, which has been conducted with the nor-
mal hens egg and the incubation products of the egg, have
indicated that the phosphorus contained in the egg in the
organic form as a lecithin, under the action of the process of

incubation, becomes eliminated from the lecithin compound
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and reappears in the mineral form as a phosphate, and is uti-

lized in the production of animal bone. It thus appears that

the lecithin bodies are a channel through which the circula-

tion of the clement phosphorus is conducted, passing from

the mineral, through the vegetable and into the animal king-

dom.

Raphides the cause of the acridity of certain plants: H.

A. WEBER.— Chemical" tests show that the reason why some

plants, like Arissma, are acrid, while others also abundantly

supplied with raphides, like Tradescantia, arc not acrid is be-

cause the latter have the bundles of raphides surrounded by

an insoluble envelope, not present in the former. In the one

case the raphides are readily dissolved in the mouth and pro-

duce the biting sensation ; in the other case they do not dis-

solve and consequently cannot be tasted.

Botanical Club of the A. A. A. S.

The meetings of the club were held from 9 to 10 am., on

Thursday, Friday and Saturday of the session of the Associ-

ation. They were well attended, quite as well in fact as the

Section of Biology which followed later in the day. 1 he num-

ber of papers presented was unfortunately limited by the brief

sessions, but they were of more than usual interest. I he fol-

lowing is a summary of the papers read :

Remarks on some apparatus upon exhibition : J- C Ar-

thur.— A brief description of respiration apparatus exhibited

by Dr. Atkinson and himself, and also of ^ome other piece

of physiological apparatus. A student's reagent case was

also exhibited by Prof. Beal.

The perfect stage of Cercospora gossipina :
GEO K AT-

KINSON.—An account of further studies upon the life history

of this parasitic fungus.

B. D. Halstin.

L. H . Pa M.MEL.—A record
Notes on egg pU

)f some fi

of the occurrence of some parasitic fungi during I»9>- "
discussion Prof. L. H. Bailey expressed the opinion that by
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extending and increasing such records we might eventually

prognosticate with a fair amount of certainty in regard to the

probable occurrence of a disease during the coming season,

and to state what measures should be taken to hold it in check.

Remarks on a National arboretiitn: B. E. Fernow.— After

giving reasons why an extensive arboretum at Washington,
under the control of the government, would be a valuable

acquisition in promoting the development of forestry and allied

interests, he presented resolutions addressed to Congress look-

ing to the initiation of such an undertaking. The resolutions

were favorably considered, being commended by Messrs. Ward,
Riley, Beal, Arthur and others, and were addressed to the

Biological Section for further action.

/Votes on a >/
D. G. Fairchild.— An account with drawings and photo-

graphs of the dying of the stems, apparently caused by the

presence of a mycelial fungus under the bark. No conidial

or other fruiting stage was found, although the fungus
was made to grow luxuriantly upon slices of potato, agar-

agar, etc.

/ J. N. Rose.— Oro-
banche racemosa occurs in tobacco and hemp fields in Ken-
tucky, and is also reported from one locality in Illinois. What
is locally known as Russian cactus, supposed to have been in-

troduced by Russian Jews, has become a pest in the wheat
fields of N. Dakota. It is a species of Salsola. Prof. L. H.
Bailey gave an instance of a new introduction spreading at

first in a very threatening manner, but which had practically

disappeared in four years after. He thought it required a

number of years of observation to say with much certainty
that a new plant will make a pernicious weed.

The tubercles on the roots of Ceanothus : GEO. F. ATKIN-
SON

-
— Tlle tubercles discovered by Prof. Heal, and reported

upon tast year before the Club, were found upon further Study
to be caused by a parasitic fungus allied to' Schinzia Alni,
found upon the roots of Alnus and Eleagnus, and now trans-
ferred to the genus Frankia.

Notes on the arrow weeds or jumping seeds of Mexico and
Central America: C. V. Riley.._ These plants, which are
used by the natives to poison arrows, and the seeds of which
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have a curious saltatory movement due to the presence of an
insect in them, belong to several species of Euphorbiaceous
plants. The paper was to record, and to call forth further

information on the identity and distribution of the species.

Remarks on the souvenirs prepared by the Botanical Club of
Washington: E. F. Smith.—The souvenirs, consisting of a

volume of photographs specially prepared, were presented to

members of the club, accompanied by a presentation speech
conveying the desire of the local club to make the stay of vis-

iting botanists pleasant and memorable.

Changes in the flora of Franklin county, Ohio, during the

past 30 years; a note on plant distribution: W. R. Lazk.XUY.

Notes on some peculiar fungi : Miss E. A. SOUTIIWORTH.

—

Exhibited and described the structure of a tree fungus, forming

indefinite white masses of considerable size, which have been

described as a new mineral. They appear to be Fries' plant,

Polyporus officinale, but their true nature is yet uncertain.

Notes Mrs. E. W. Clay-
pole.—The fungus was found upon decaying onions from the

cellar and always associated with another mould upon which it

seemed to be a parasitic. It could not be made to fruit upon

artificial culture media. '

~>f collecting and p O. F.

Cook.—For the herbarium the specimens are glued to the

cardboard, when not too thick, and another card board laid

over the specimen, which is kept from crushing it by strips of

cork, and the whole placed in the ordinary, packet for fungi.

When too thick for this treatment, the card to which th«

specimen is glued is turned bottom side up into a suitabl<

pasteboard box, which has pieces of cork glued to the inside

ends, permitting the card to enter the box only far enough

to allow the cover to be put on. The two methods are in-

tended to displace the use of pill boxes.

Remarks on a new and destructive herbarium insect: L. H.

DEWEY.—This appears to be unusually dangerous for large

collections, as corrosive sublimate does not always check it.

It is a geometrid moth, hitherto undescribed. looking in its

mature form much like the common clothe- moth.

N > and little known plants of Alabama : CH AS. Moi I K.

Among the rare plants mentioned was QuerCUS heterophylla.
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Mr. Mart
importance of learning still more of the distribution of this

species. Mr. Canby thought it a good species. He had

specimens in his herbarium from N. Carolina collected by

Curtis.

Resolutions were heartily adopted thanking the Botanical

Club of Washington for the handsome souvenirs, and for

other attentions, which added to the pleasure of the botanists

in attendance upon the association.

The following officers were elected for the next meeting:

President, V. M. Spalding, of Ann Arbor, Mich., Vice-Pres-

ident, J. M. Coulter, of Bloomir
Fairchild, of Washington, D. C.

The Botanical Section of the American Association of Agri-

cultural Colleges and Experiment Stations.

Washington Meeting.

GEO. F. ATKINSON, SKCVY pro tent.

The Section met August 13, in Columbian University, with

Chairman B. D. Halsted presiding and Geo. F. Atkinson as

secretary pro tern. No program being prepared the chairman

called upon the members for volunteer papers and discussions.

TRACY, of Mississippi, outlined a plan for the botanical ex-

hibit at the Columbian Exposition. Various subjects have

already been assigned to specialists, and station workers in

botany are requested to suggest other lines of investigation

they are engaged upon than those included in the subjects al-

ready apportioned. Each one should estimate the amount of

space his exhibit would require. The Department of Agri-

culture will probably provide uniform labels and probably

also uniform size and quality of sheets for mounting speci-

mens. Botanists have shown great interest in undertaking

the work. Considerable discussion followed in reference to

the proper place for the exhibit of fungicides and spraying

machinery. The general sentiment seemed to be in favor of

a combined exhibit of fungicides and insecticides and machin-

ery, by the botanists, horticulturists, entomologists, and agn-
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culturists. On motion of Mr. Tracy the following resolution

was adopted.
Resolved, that the botanical section call the attention of the various beads

of the entomological, horticultural, and agricultural sections to the d sirabilit\

of a collective exhibit of fungicides, insecticides, and apparatus in a single alcove.

ALWOOD, Virginia, made some remarks upon a recent se-

vere attack of a fungus disease upon apple leaves in certain

orchards in Virginia. Many trees lost 50-75 per cent, of their

leaves, and the growth was greatly interfered with, the old

orchard at the college being nearly defoliated. He exhibited

specimens of the diseased leaves. It has increased in severity

during three years. The life history of the fungus has not

been studied, but the speaker claimed to have checked the

progress of the disease by the use of a weak preparation of the

Bordeaux mixture.
1 Brewer, Connecticut, exhibited some English walnuts
1 grown by a friend from seed planted several years ago, also

a butternut said to be borne on one of the trees coming from

the same seed. As no positive proof could be shown the

speaker thought it more likely that the butternut tree ap-
V

peared there accidentally.

Gorman, Kentucky, presented (through the chairman) a

paper entitled "A bacterial disease of cabbages." A rotting

of the cabbage heads was traced to the work of bacteria. In-

oculations produced the disease in healthy cabbages. Hot

weather and a humid atmosphere are necessary to the pro-

gress of the disease. Alwood stated that the same disease

occurred in Virginia. Atkinson, Alabama, spoke of a simi-

lar disease of turnips at Auburn, in which the interior of the

turnips rotted, leaving the outer surface compact. Ilalsted,

N. J called attention to the undesirability of planting suc-

cessive crops of cabbages and turnips where riasmodiofhora

was injurious and suggested that such might be the case with

this bacterial disease.

BRUNK, Maryland, spoke of the successful treatment of

Cladosporium fulvum on tomatoes by using carbonate of copper

3 oz., carbonate of ammonia I tf>., with 50 gallons of water.

This does not spot the fruit while the ammoniacal carbonate

of copper does. The merits and demerits of the various spray-

ing machines were discussed.

At the afternoon session Atkinson. Alabama, presented

notes on some fungus diseases of the cotton plant, and exhib-
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ited a series of colored illustrations representing the external

appearance of the plant affected by the different diseases.

ALWOOD, Virginia, made some remarks on the artificial

pollination of wheat. He exhibited the varieties of wheat

artificially pollinated and the resultant crosses. The method
used in the experiments was described in detail.

C RANDALL, Colorado, exhibited the fruit of the wild scr-

vice berry (Amelanchier alnifolia), and spoke of attempts be-

ing made to domesticate the fruit.

On the 14th the section was called to order, by the chair-

man at 2:30 l\ M.

Officers were elected for the ensuing year: GLO. F. AT-
KINSON, Alabama, Chairman; L. H. PAMMEL, Iowa, Secre-

tary.

pAMMEIo, Iowa, presented some notes on a destructive dis-

the ckerrv. caused bv a Cladosnorium. The damage»/

amounted to 25 per cent. The disease is also common on

wild plums.

An informal discussion followed upon the germination of

seeds of Vaccinium ; the distribution of plants as governed by
character of soil, heat, moisture, etc.

Halsted, New Jersey, presented Notes upon Monilia frnc-

tigena and spore germination.— This cherry fungus was col-

lected upon excrescences of a wild plum, caused ty Tajhrina
Prtmi, in Mississippi, and cherries were inoculated with it.

These became badly diseased, while the checks remained
sound. Inoculation showed that the fungus would grow also

upon green and ripe tomatoes, and other vegetable substances,
though not so well as upon cherries. The action of fungicides
was tested upon spore germination, the cultures being
attempted in concave ground slides. A piece of metallic copper
foil, thoroughly scoured, as large as the end of a lead pencil,

was placed in the bottom of the cell in the water. The spores
failed to germinate in presence of this copper foil. Tests were
also made with ammoniacal carbonate of copper compound of

various strengths, beginning with the strongest, i. e., three
ounces of carbonate of copper to one quart of ammonia.
Spores wen killed by this, also bv the half, fifth and twentieth
strength. Again one part of the fungicide of vineyard
strength was added to ninety-nine parts water. Spores failed
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to germinate in this, but when washed with pure water sev-

eral times they germinated. These experiments suggest that

perhaps fungi can be successfully combated with fungicides of

far less strength than now employed.

BRIEFER ARTICLES.

Olitfouoma,—In my recent paper upon the new species of Mr.

Pringle's last year's collection in Mexico I founded a new genus.

Oligoncma, upon a remarkable asteroid composite. I supposed that I

had taken all possible pains to make sure that the name was not pre-

occupied, but I have since learned through the kindness of Mr. C. F.

Peck that there is a genus of the same name among the Myxomycctes,

established by Rostafinski. As it is necessary, therefore, to make a

change, I propose to substitute the meaningless name Golionema,

formed by simply changing the position of a single letter and in some

degree suggestive of the original. The new species consequently

becomes (iolionema heteropliylliim.— Sereno Watson, Cambridge,

Massachusetts.

EDITORIAL.i^ 4 ft _ ~* J*. -*- ^_^ wm ^ ^— ^m — —

Those are not particularly difficult questions which Professor Mac-

Millan asks in " Open Letters."

The only answer to the first is, " that depends." The answer is cer-

tainly not to be found in any cast-iron rules, though the inexperienced

may fondly imagine so. If we understand the problems of nomen-

clature they require ajudicial attitude on the part of the student. He

has a code of laws—doubtless imperfect; doubtless capable of improve-

ment by the application of the two decades of experience which has

been acquired since they were framed—and by the principles set forth

in this code he is to be guided. In addition to the code he is to use

his common sense— if he has any— in determining what name is to

stand. What were the use of the judge on the bench if he have no

discretion in the interpretation, application or even suspension of the

law in particular cases? To say that the laws of nomenclature are to

be inflexible and of universal applicability is quite as absurd a^ to

endeavor to make civil statutes so. It would be wonderfully con-

venient if this could be attained, even with the law of priority, but it

seems quite impossible to secure rigidity without absurdity.
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The answer to the second question, which seems to be addressed

to the Gazette, is almost self-evident. There is no self-constituted

authority. He only can be recognized as such whose knowledge and

aptitude seem to his fellows to deserve the distinction. The judge

does not make himself a judge ; he is called to the bench by those

who think him qualified to decide nice questions. The Gazette
recognized Dr. Engelmann as an authority on the Cactaceae of this

country. Why? Not because he proclaimed himself such, but be-

cause he knew much about these plants through wide observation and

exhaustive study, coupled with a special aptitude for exact and critical

research. On a general question, such as that of nomenclature, we
recognize as an authority the man who has had experience in untang-

ling its knots, and who has shown himself judicious and accurate as

well as acute. We distrust an attempt by a novice, even though he is

using " his best bibliographic and analytic ability " to decide the ques-

tions of nomenclature which may be raised in a list of a thousand
species. But the Gazette will warmly welcome the effort of these

"young, misguided enthusiasts" to study questions of more limited

scope— even questions of nomenclature in restricted groups of

plants, provided they take proper pains and time in the study.
On the other hand, good intentions, independence, and a desire to

do something are not enough. The now notorious " Farmer's-Alliance
judge " in Kansas 'struggled along', 'doing the best he could', 'differed

from an authority' (the Supreme Court), 'honestly' ( no doubt), 'sub-

mitted his efforts to the test of time and the correction of wider and
abler research,' and— made himself a laughing-stock for the country!
So some botanists undertake a jurist's decisions without even legal

training, and the result is quite as ludicrous.

CURRENT LITERATURE.
A Flora of Texas.

With the commencement of volume II, the contributions from the
National Herbarium take on a new character. Hitherto we have had
lists and catalogues of the plants of certain remote regions of our
country, with here and there the descriptions of new species of plants ;

these have been valuable in their way, but in the present contribution
we have not only everything a list would include, but in addition a
complete manual, helpful alike to the botanical student who will find
in it a guide- and a stimulus, and to the older botanist who has hitherto
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been obliged to search through Planter Wrightiatuc, Planim Lind-

heimeriancE, Plantcz Fendleriancz and dozens of other papers for the

information which this work presents in compact form. 1

The present publication covers the Polypetalae ,and is the fore-

runner of others which will present our present knowledge of the

Flora of Western Texas, of whose vegetation so much remains to be

known. The National Herbarium deserves the praise of all botanists

for undertaking such a valuable project for making known the flora of

remote regions. When this area is completed there are other regions

that equally demand attention before the flora of our domain is thor-

oughly made known. On the other hand the botanical students of

Texas are laid under deep obligations to the National Herbarium for

furnishing a manual of their flora, and ought to be stimulated in the

coMection of material and notes that will assist in clearing up many

problems in distribution that the present work necessarily leaves

open questions.

The name of the author is a sufficient guaranty of excellence in the

arrangement of the work. We note with pleasure a few minor points

which indicate a progressive spirit: (1) The use of the metric system

for all measurements. (2) The adoption of certain changes in nomen-

clature, recognized almost everywhere as necessary. (3) The change

of some ordinal names, as Violariec?, CaryopJiyllea>., Onagrariecz, etc.

Space will not permit as full statistics of the Texas flora as would be

interesting. The following comparisons are given to show contrasts

of distribution and the richness of the flora in question:

Orders

Texan Flora.

Ranunculaceae
Violarieae

Malvaceae
Leguminosae..

.

On «grarieae
. .

.

Cucurbitaceae..
Cactace

Genera

.

7
2

14

6
10

4

Species.

Chapman's Flora| Gray's Manual
So. States. |

(6th Ed.)

Genera. Spec it-s.

21

5

53
203

3*
12

7*

11

2

12

56
8

4
2

54
17

40
191

45
4
6

Genera. Species

22

3
11

46

7

5
2

76
20

25

.56

44
5
6

•We shall await the completion of the work with great interest.

L. M. Underwood.

•Coulter. John M.—Manual of the Phanerogams and Pteridophytes of

Western Texas: Polypetal*. Contrib. from U. S. Nat. Herb ii. no I. 8vo. pp.

I 52. pi. 1. Washington: Government Printing office. 1891.
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1 hree papers have recently appeared in the series of " Contribu-
tions from the Crvptogamic Laboratory of Harvard University," and
reprinted from Pruc. Amur. Acad., 26. No. XIV is entitled " Prelimi-
nary notes on the species of Doassansia," by William Albert Setchell.

This genus, growing upon aquatic hosts, is separated from all the other
Entylomata by having a sorus invested with a cortex of sterile cells.

The twelve species, three of which are new, are arranged under three
subgenera. Two new genera are described, both closely related to

Entyloma and Doassansia. The one, Burrillia, dedicated to Prof.

T. J. Burnll, has a compact, solid sorus with little or no cortex, and is

found on leaves of Sagittaria; the other, CormtcUa.. dedicated to Prof.

Maxime Cornu, has a hollow sorus with no cortex, and grows on
Lemna.

No. XV is "On the structure and development of Choreocolax Poly-
siphoniae," by Herbert Maule Richards, and contains a double plate.

After describing fully the structure and development of this obscure
alga which is parasitic upon the common alga, Polysiphonia fastigiata,

the author discusses its relationship to the rest of the Floridea. It has
heretofore been placed among the Gelidiacese, but Mr. Richards finds

that the condition of the cystocarp places the plant in the order
Chaetangiaceae.

te

No. XVI is entitled "On a Kephir-like yeast found in the United
States," by Charles L. Mix. "Kephir" is a fermented milk of the
Caucasus Mountains, and the yeast which causes this alcoholic fermen-
tation of milk has been known, so far, in no other place. What are
known as " Kephir-grains" are added to the milk to produce the fer-

mentation. These grains when fresh are white, compact, elastic masses,
enveloped by a slime, with a spherical or elliptical contour, and vary-
ing from 1 mm. to 5 cm. in diameter. Drying does not deprive them
of life, and in this dried state they are kept for long periods, becoming
dirty brown and hard as stone. The origin of these grains seems to be
unknown, no wild form of yeast having been found from which they
might have been cultivated. They are said to grow in little clumps or
grant! es on peculiar bushes found on the mountains just beneath the
snow line, tn 1881 Edouard Kern published the first account of the
Caucasian "Kephir." The grains are composed of yeast cells and
bacteria embedded in a zooglcea mass. Exposed to unfavorable con-
ditions the bacteria cells grow out into Leptothnx threads, wtth spore
formation, and kern named this Kephir bacterium Dispora Caucasica,
a new genus and species. The recent study of Mr. Mix was suggested
by the receipt by Dr. Far.ow of two sets of specimens, one from On-
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tano and the other from New Jersey, resembling the Kephir grains

described by Kern. Mr. Mix has examined them thoroughly, both in

their structure and effects on milk, and has come to the conclusion

that they are the same as the Kephir grains of the Caucasus. The

paper closes with a discussion of the theories of this Kephir fermen-

tation.

Minor Notices.

Dr. V. F. Brotherus and Th. S^elan have published an enumera-

tion of the mosses of the Kola peninsula of Lapland 1 together with

a discussion of their distribution. The Kola peninsula lies between

the White Sea and the Arctic Ocean, and is almost wholly north of

the Arctic Circle. The enumeration of 309 species belonging to 72

genera indicates, therefore, a very rich moss-flora. The nomenclature

follows Lindberg.

The Chicago ACADEMY of Sciences has been rather lethargic, but

we are reminded of its existence by the recent publication of No. i of

the Second Volume of its Bulletin. This is a " Flora of Cook Co.,

Ills., and a part of Lake Co., Ind.," by William K. Higley and Charles

S. Raddin, and makes a pamphlet of 168 pages.

The list itself is preceded by a tribute to Henry Homes Babcock,

who, twenty years ago, was Chicago's most indefatigable and zealous

botanist, and the director of her ephemeral botanic garden. An ac-

count of the geology of Cook Co., and items regarding the forest

trees, disappearance of species, localities of interest and statistics

from the catalogue find a place in the introduction. The list includes

x 336 species and varieties, of which 187 are introduced and the re-

mainder native. The names used are those of Gray's Manual (6th ed.),

with a few exceptions, though the authors " cannot entirely indorse

the nomenclature." It is a pity that they did not use it throughout,

since their use of it would not imply indorsement.

The invaluable " Host Index to the Fungi of the United States," by

Dr. W. G. Farlow and A. B. Seymour is now completed by the publi-

cation of part III. (Cambridge, June, 1891). The present part con-

tains the Endogens, Conifere, Cryptogams and Animals ;
followed by

copious addenda, corrigenda and a full index. The 219 pages of the

complete work represent an enormous amount of painstaking labor.

We hope that the authors will have their reward in a large sale of the

work. They may certainly take what reward there is in the conscious-

ness of having done their fellow workers a most important service.

Musci Lapponi* Kolaensis. Extract from Acta S^c. pro Fauna et Flora

Fennica, VI. Svo. pp. 100, with map. Helsingfors, 1890.
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OPEN LETTERS.
What name shall be used? What is an authority?

If a worker in the botanical vineyard who has neither right nor claim
to the title of " Systematic Botanist," may be permitted to ask a ques-
tion concerning the proper nomenclature of seed-plants, perhaps a
little illumination may be graciously let into his unsystematic brain-box
by some of those who not only claim the title, but wear it right
royally. The question is a brief one :

If we are not to use the oldest attainable specific name for a plant,
what specific name are we to use ?

Certainly we can not use the " oldest binomial," for our notions of a
genus, and its inclusions are constantly changing. Nor is it particu-
larly helpful to suggest that the name sanctioned by " authority " is

the proper one, for after all— and I speak with bated breath, as one
treading on holy ground— who is this " authority " anyhow ? Is it the
first worker m a group or the last ? Is it the dead or the living ? Is
it this institution or is it that ? Or is it the consensus of workers
along some line ? I, for one, have always supposed that attempts to
constitute one's self, or one's descendants, or one's co-workers a
botanical, zoological, geological or petrographical hierarchy was, to
say the least, unscientific. If great groups of humble workers— such
as those who gain a little cheap notoriety by trying as best they may to
get together a local flora in which the results of their best biblio-
graphical and analytic ability are collected— are to be decapitated at
one fell blow, it is important to have it understood just why they are
disposed of and just who volunteers to pull the guillotine-lever.

I here is such a constantly increasing number of young, misguided
enthusiasts among the group which we may for convenience call the
botanists of North America," that something more than reading the

not-act will he necessary to convince them that, after all is said, the
temper ot Charles Darwin is not a pretty fair one to try to imitate.
Consequently they will doubtless continue to struggle along, doing the
best they can. differing from « the authority" when they honestly have
to ditter. submitting their efforts to the test of time and the correction
Ot wider and abler research, receiving honest criticism with what grace
human nature permits and, withal, meaning no affront, personal or
otherwise, to the authorities with whom they cheaply differ.On the whole this second question troubles the writer as well as the

CovwaVmT55 " res
)

,ectfully asked. « What is an authority ?"
Conwa\ MAcM.r.LAN, University of Minnesota

NOTES AND NEWS.
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Professor Byron D. Halsted has been elected secretary of Section

F. of the A. A. A. S., for the meeting to be held next August in

Rochester, N. Y.

Messrs. F. H. Knowi.ton and Theo. Holm, of the U. S. National

Museum, sailed for Europe early this month for a two months visit

both for science and pleasure.

A resolution recommending ihe establishment of a National

Arboretum at Washington was approved by the Botanical Club, Sec-

tion F, and the general Association.

Dr. J. M. Macfarlane, assistant in botany in the University of

Edinburgh, was made welcome by the American botanists at the

Washington meeting, and took an active part in the proceedings.

Mr. Thomas Meehan has found cleistogamous flowers in abund-

ance on Polygpnum acre and suspects the same habit in other species.

He expects "to make this the topic of a note in the Proceedings of the

Philadelphia Academy.
Professor Andrea Krossnoff, of the University of Charkoff. S.

Russia, was present at the botanical meetings of the Association, and

desired to make arrangements for the exchange of plants of the Cau-

casus and other Russian districts for the plants of central and western

N. America.

The botanical papers at Washington were so numerous that man)

well known botanists, who had intended to read, presented no papers.

The feeling was strong in favor of a separate Section of Botany, and

notice of an amendment to that effect was given, to be acted upon at

the next meeting of the Association.

Mr. O. F. Cook, instructor in biologv at Svracuse University, is at

the head of an expedition, to Liberia and other parts of Africa, which is

to sail about Nov. i. The object of the expedition is to study the na-

tural history of the countrv, especially the plants and insects. Mr.

Cook will be glad to hear from any persons who would like material

from that region.

Dr. C. F. Millsp.u-ch, Morgantown, W. Va., will issue a prelimin-

ary catalogue of the Flora of West Virginia the coming winter; with

his own work in the State he is desirous of compiling that of others as

fully as possible. Any botanists who have worked in the State, and

who will send a list of species they noted there, giving localities will

receive full credit, and six copies of the Flora as return for the kind-

ness.

r

Mr. T. King, of Wellington, New Zealand, who was formerly con

servator of the state forests on those islands, is preparing sets ot .New

Zealand plants of from 500 to 1000 species, which he will dispose

of at S4.50 per hundred. Mr. King is the most prominent botanist of

New
a good oppor-

ew Zealand, and author of " The Forest h jora of

" Student's Manual of the Flora of N. Z. I his is

tunity for any who may wish to secure plants from that region.

E. Aubert finds a simultaneous evolution of O and CO ?
in certain

Cactacese when the illumination is of moderate intensity and the tern-
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perature high (35° C.) The explanation seems to be that the respira-
tion of the tissues is sufficiently active to produce more C02

than
can be assimilated by the superficial chlorophyllous tissue. When the
temperature is reduced to 10 -15 , or when the intensity of the light is

increased, the CO
s

is not recognizable.— Cf. Compt. Rend. 112. 674.

Brazil is to have an Agricultural and Mechanical College. A syn-
dicate of capitalists has already secured a fund of $200,000 for its en-
dowment, and the state and general governments will aid it. It is to
be located in Sao Paulo, under the Tropic of Capricorn, in the best
part of the Republic. Its promoters expect to make it the largest in-

stitution of the kind in existence. Professor L. H. Bailey has been
tendered the presidency. The offer is a very flattering one, not only
in a financial way, but also in the opportunity for work in a splendid
flora.

A useful souvenir was presented to the botanists by the Forestry
Division of the Department of Agriculture. It contained a list of
the trees to be found in the various parks of Washington with maps
that serve as a complete direction. The souvenir is a curiosity in
the matter of synonymy; containing also the description of a new
species, a single specimen of winch is now growing on the grounds of
the Agricultural Department, but whose nativity no one knows, it fur-

thermore raises the question whether describing a plant in a souvenir
is publication.

In connection with Dr. Halsted's note (p. 266) on the influence of
copper salts on germination, a recent paper of O. Loew 1 on the pois-
onous action of distilled water is of interest. Such an action has been
observed in the case of several Algae, notably Spirogyra. Nageli de-
termined that this was due to the traces (1 : 10,000,000) of copper
derived from the distillation apparatus and presumably dissolved as
carbonate. The poisonous action is not exerted by water distilled in
glass vessels, nor after the distillation of the first 2s liter seven from
metal apparatus.

Keteleeria
net Larr., a monotypic Conifer. In a preliminary note * he shows that
the primary root is diarchous and contains a large pith, in the middle
ot which is a resin iferous duct of considerable size ; similar ducts are
also irregularly s<-uttered in the secondary wood; besides that the sec-
ondary bark shows several mucilage-cells {idioblasH mucipari). In con-
trast to the root, the stem has resiniferons ducts and mucilage-cells in
its primary bark and wood, but none in the secondary. The leaves
have only stomates on their inferior face. The mesophvll shows three
zones

: a palisade tissue of two rows of perpendicular cells, a pneu-
matic tissue of about three rows of rather irregular cells, which form
arge lacunes and finally an uncolored conductive tissue, surrounding

fSnnHkV""
8 >undle

,t
Two resiniferons ducts and some very large,

m n r n nVi
1

^ f
"Ce 1S

r
Ver

,

e obs«ved in the leaves, especially distinct
in tangential or longitudinal sections.— T. H

< I ml, J hrb 20. 235. (I nlUmaano del R. Institute botan o di Rom,, anno IV. l8«.
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A study of some anatomical characters of North Ameri-

can Grainineie. III.

THEO. HOLM.

Distichlis and Pleuropogon.

(WITH PLATES XXIII AND XXIV.)

DistickHs mwitimi Rafinesque.— While engaged in study-

ing the leaf-structure of Uniola Palmeri Vasey, I was well

aware of the great similarity that exists between this species

and the genus Distichlis in external characters of the in-

florescence, the rhizome, and the rigid, densely 2-ranked, in-

volute leaves. Now having examined the anatomy of the

leaf of a number of specimens of Distichlis, the similarity

between these two plants has been found to be so striking

that it seems most natural to consider Uniola Palmeri as a true

Distichlis. Professor F. Lamson-Scribner has also informed

me that on seeing the plant, he immediately took it for a Dis-

tichlis and was unable to distinguish it from this genus.

In studying the leaf-structure of Distichlis maritima, several

male and 'female individuals have been examined from differ-

ent parts of North America, and although the structure is

essentially the same, a few differences have been observed.

If we take the entire structure of the leaf into consideration

and compare it with that of the so-called Uniola Pa,m
^
n '

described in the preceding paper, it will be difficult to find

any essential difference. We may take for comparison the

leaf of a female plant of D. maritima from western Texas

of which a transverse section is figured on plate XX HI, fig. I.

The epidermis of both faces shows the same structure as

described for the superior face of Uniola Palmeri, having

numerous warts and rather pointed epidermal expansions.

The structure of the mestome-bundles is exactly the same

and the development of these as well as their distribution

accords perfectly with what we have seen in U. Palmeri, viz..

a thin-walled and green proper parenchyma-sheath, surround-

ing, at least in the largest bundles, a closed ring of very tn.ck-

walled parenchyma. Furthermore the leptome and hadrome

are often separated by a layer of similar parenchyma, and
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groups of very thick-walled leptome-parenchyma are also

observable in the strongest bundles. The stereome, the

mesophyll and the uncolored parenchyma agree entirely with
that of U. Palmeri. The leaf structure of a series of specimens
of D. maritima, male and female, but from widely separated
localities is here compared :

Arizona, ? : The stereome is rather weakly developed and
the blade is relatively broader.—California, $: Agrees in all

details with the specimen from western Texas, described
above.—New Jersey, ? : Especially characterized by the very
rough inferior face of the leaf, due to numerous warts. The
stereome is very strongly developed above and below the

mestome-bundles.-—Montana, 6 : Differs from all the above
mentioned female plants in having a closed ring of merely
thin-walled parenchyma inside the proper sheath, and no
thick-walled parenchyma either in the leptome or between this

and the hadrome. The superior epidermis shows very long
thorn-shaped and curved expansions.— Arizona, $ : The
superior epidermis shows short, thorn-shaped expansions, and
long hairs, especially towards the base of the blade, situated
among the bulliform cells. The inferior epidermis is on the

contrary nearly smooth and without any hairs. The mestome-
bundles show the same structure as described above for the
female specimen, and the groups of stereome are strongly
marked.— Washington, $ : Both faces of the leaf are very
rough, and the stereome shows an exceedingly strong develop-
ment. There is a closed ring of very thick-walled parenchyma
inside the proper sheath of the largest mestome-bundles, and
the leptome is nearly divided into two separate groups by
similar cells.— Vancouver Island, 6 : This specimen is well
characterized from the preceding in having merely a horse-
shoe-shaped layer of thick-walled parenchyma on the leptome
side.— Montana, $ (alkaline soil) : This specimen, compared
with that described above from the same locality, but not from
the same- kind of soil, shows a remarkable difference in having
a layer of very thick-walled parenchyma inside the proper
sheath. Groups of similar cells are scattered in the leptome
and a layer separating it from the hadrome. The superior
epidermis has warts, but no long thorns, and the inferior one
is nearly smooth with only a few projecting warts.

t

D. manUm**&
t w. strict* $ from Nebraska: This

form is especially characterized anatomically by the hairv and
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rough epidermis of the superior face of the blade, where
numerous thorn-shaped expansions are intermixed with coni-
cal warts. The stereome is rather strongly developed, while
the mestome-bundles, the mesophyll, etc., agree with what
has been mentioned above for the typical form.

D. maritima Raf. , var. laxa, $ from Utah: The epidermis
of the leaf is nearly smooth on both faces, being destitute of

hairs and thorn-shaped expansions ; otherwise it agrees per-

fectly with the preceding variety.

D. thalassica Humb. et Kth., $ from Lower California

:

The leaf of this species shows the same structure in most
details as the preceding D. maritima. It is, however, quite

well characterized by the very rough epidermis, of which that

of the superior face shows several sharp-pointed expansions,

while that of the inferior face has numerous conical warts.

The largest mestome-bundles have a closed ring of thick-

walled parenchyma inside the proper sheath, and the leptome

contains groups of similar cells, by which it is also separated

from the hadrome. The stereome represents groups of con-

siderable size above and below the largest mestome-bundles,

but is entirely wanting below the smallest ones.

D. prostrata Benth., <5 from Mexico: The leaves are rough

above, hairy below and along the margins ; the epidermal

expansions of the superior face are thorn-shaped, while those

of the inferior are merely warts or soft hairs. The mestome-

parenchyma does not show such thick-walled cells as described

for the preceding species, and the leptome is but imperfectly

separated from the hadrome. As to the stereome, this forms

merely small groups above and below the strongest mestome-

bundles, and the uncolored parenchyma is only represented by

small groups between the bulliform cells and the inferior epi-

dermis. Considered altogether the anatomical structure of the

leaf in the genus Distichlis is very uniform, and it does not

seem possible to give any special characters, by which either

the varieties or the supposed species thalassica and prostrata

may be distinguished from the species maritima ;
because we

have seen that male and female specimens of this last show

variations among themselves nearly equivalent with the differ-

ences in the two varieties and subspecies.

Of the genus Pleuropogon, which is closely related to

Uniola and Distichlis, three species are known. Two of these

P. refractum Gr. and P. Californiawi (Nees), are inhabitants ot
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California', while the third one, P. Sabinei R. Brown, is a high

arctic type. Specimens of this were collected at Cape York
in northwestern Greenland by the Swedish paleontologist

Nathorst, who has kindly furnished me with several finely

preserved individuals.

The leaf structure shows in these species a rather uniform

aspect, which strikingly indicates their occurrence in wet

meadows, although they live under such widely different

climatological conditions. Very characteristic are the large

lacunes in the mesophyll, the merely two groups of bulliform-

cells in the carene, and the proportionally weak development
of the stereome.

Pleuropogon refractum Gr.—The epidermis cells are rectan-

gular with nearly straight and rather thin walls and there are

on both faces of the leaf numerous conical warts. The superior

face shows also several thick-walled and sharp-pointed expan-
sions, which are directed upwards and which form long lines

above the stereome-bundles (plate XXIV, fig. 9). Stomates
are present on both faces of the leaf and are partly surmounted
by conical warts. The bulliform cells form two groups, one
at each side of the midrib ; they are large and their exterior

walls are entirely smooth in contrast to the other cells of the

epidermis (plate XXIV, fig. 8).
The mestome-bundles represent two degrees of develop-

ment; the median one (plate XXIII, fig. 6) is the largest in

the whole blade and forms a slightly prominent carene. It is

surrounded by a thin-walled parenchyma-sheath of which a

part contains chlorophyll. Inside this, the proper sheath,
is also to be observed a true mestome-sheath, the cells of

which are somewhat thickened. The leptome is separated
from the hadrome by a single stratum of thick-walled mes-
tome-parenchyma, and there is a small group of stereome
above and below the entire bundle. As to the corresponding
mestome-bundles in the lateral parts of the blade, these differ

from the median one merely by having a few cells of uncolored
parenchyma on both faces, so that the stereome is not here in

contact with the parenchyma-sheath. A small mestome-
bundle, representing the second degree, has been figured on
plate XXin, fig. 7, where is a completely uncolored paren-
chyma-sheath with a thin-walled mestome-sheath inside this.

The leptome and hadrome are not so strongly developed as in
the preceding and they are not separated from each other by
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thick-walled parenchyma. The stereome shows here but small

groups and is often wanting on the inferior face, below the

leptome. The uncolored parenchyma consists here of one or

two cells on the hadrome side.

Concerning the distribution of these two forms of mestome-
bundles it may only be said, that the smallest ones are

prevalent in the whole blade. As indicated above, the stere-

ome is rather weakly developed, and forms groups corres-

ponding to the mestome-bundles. There are, however, be-

sides these groups some isolated ones (plate XXIV, fig. 8)

opposite the bulliform cells, and also above the middle of the

lacunes on the superior face, besides one at each of the two

margins of the blade. The mesophyll is strongest in the

middle part of the blade, where it forms one large group on

each side of the midrib ; in the lateral parts of the blade it is

interrupted by the large lacunes, which extend from the one

mestome-bundle to the next one. The uncolored parenchyma
is in the mature leaf restricted to small groups, corresponding

to the mestome-bundles, as described above.

Pleuropogon Californiaim (Nees.)— Plate XXIII, fig. 4. a

transverse section of the middle part of the blade, shows a re-

markable difference from the preceding species. There is a

sharp carene on the superior face, a structure undoubtedly

very rare in the Gramineai. Otherwise the section reminds

one very much of that of P. refractum.

The epidermis of the superior face consists of rectangular,

thin-walled cells with slightly undulated side-walls, especially

above the nerves. Wart-shaped expansions are numerous,

although wanting- above the large bulliform cells, and there

are also some lines of thorn-shaped expansions in this species

above the nerves. The stomates, which are equally distrib-

uted on both faces of the blade, are surrounded, not sur-

mounted as in the preceding species, by warts. The epider-

mis of the inferior face differs in the presence of dwarf-cells

in alternation with longer, rectangular ones, all showing dis-

tinctly undulated side-walls. Epidermal expansions are on

this face merely warts, which form longitudinal lines below

the stereome-bundles or sometimes also between these.

As to the mestome-bundles, these are also here, representing

two degrees, of which the first one may be described from the

median (plate XXIII, fig. 5). The parenchyma-sheath 1- un-

colored and thin-walled, bordered above and below by one or
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two similar uncolored cells. There is a distinct mestome-
sheath, the walls of which are especially thickened inwards.
The leptome and hadrome are separated from each other by
two strata of thick-walled parenchymatic cells. These large

bundles are supported by groups of stereome above and be-

low, which are separated from the parenchyma-sheath by a

few uncolored cells, excepting in the median one, where the

mesophyll forms an uninterrupted group above the entire

bundle. The mestome bundles of second degree differ in

size from those of first degree ; besides which the mestome-
sheath shows merely thin-walled cells, and the leptome is in

immediate contact with the hadrome.
The stereome agrees very well with that of P. refractum,

but the number of isolated groups is larger here, there being
three groups opposite the bulliform cells, one below and about
three above the lacunes. The mesophyll and the uncol-
ored parenchyma correspond in most details with those of the

preceding species.

Plcuropogon Sabinei R. Brown.— Epidermis of the superior
face consists of thin-walled, rectangular cells with nearly
straight side walls, and there are numerous conical warts.
The stomates are restricted to this face and are surmounted
by conical .expansions of the surrounding epidermis cells.

The inferior face of the blade is entirely smooth ; the cells

show strongly undulated side-walls and are nearly equal in

size.

A transverse section of half of the blade shows about the
same structure as in P. Californicum with the sharp keel on
the superior face. The mestome-bundles are also nearly the
same, but it must be remarked, that in this species the mes-
tome-sheath is merely thin-walled in both forms of bundles;
besides which the leptome and hadrome are but imperfectly
separated in the largest ones by a few not very thick-walled
parenchymatic cells.

The stereome shows in this species a still smaller develop-
ment than has been observed in the two other species, and
forms here merely two isolated groups in the mar-ins of the
blade I he mesophyll and the uncolored parenchyma agree
in all the detads with the corresponding tissues of P. Cali-
tornicum.

Considering now these three species of Plcuropogon to-
gether, it .s evident that they are, in spite of their great sim-
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ilarity, easily distinguished from each other by the following

anatomical characters, taken from the leaf-blade:

Epidermis.

T , . • .u • f 3 P - refractum.
1 horn-shaped expansions on the superior race -. p ca ]iforn icum .

Epidermis of the inferior face perfectly smooth P. Sabinei.

Epidermis of the inferior face with dwarf cells in alterna-

tion with long, rectangular ones P- Califormcum.
(P. refractum.

btomates present on both faces -j p Californicum.

Stomates present merely on the superior face P. Sabinei.

t
(P. refractum.

Stomates surmounted with warts \ p saDinei.

Mestome-bundies

.

Midrib forming a sharp carene on the superior face of the j P. Californicum.

blade : I
p -

Sabinei.

( P. refractum.
Mestome-sheath thick-walled in the largest bundles

j p Californicum.

(P. refractum.
Leptome and hadrome separated in the largest bundles

-j p Californicum.

A few not very thick-walled cells between the leptome and

hadrome of the largest bundles
' P. Sabinei.

MesophylL

Forms two separate groups, one on each side of the midrib P. refractum.

Stereome.

One isolated group opposite each of the two groups of bulli-

form cells
P

-
retractum -

Three isolated groups opposite each of the two groups of

bulliform ceils. . . . . .

P. Californicum.

One isolated group above each lacune P
-
refractum.

One isolated group below and three above each lacune P. Californicum.

Lacnnes.

Bordering on the parenchyma-sheath of the mestome-bundles P. refractum.

Separated from the parenchyma-sheath by a small layer of
J
P. Californicum.

mesophyll <
F baDinei.

U. S. National Museum, Washington, D. C.

Explanation of Plates XXIII and XXIV.

Figs. i-Z t DistickIis m*ritim*X—Fig- *• Transverse section of half of the

leaf. The black part of the figure represents the mssophyU, X 75- * 'g .

Transverse section through the midrib, X 560 -Fig. 3- Transverse section

through a small mestome-bundle, X S^3 - ^ ~*i~% r,f thp
Figs. 4-5. Pleuropogon Californicum.-T\%. 4- Transverse section of the

middle part of the blade, X 75--^- 5- Transverse section through the raid

n
Fip.

5t9 . Pleuropogon refractum.-Tl%. 6. Transverse section through

midrib, X 56o- Fig 7. Transverse section through
f^f

11

™f
to
™f:

bun
£ !'

X56o.-Fig. 8. Transverse section of the middle part of the blade, X75--**
9- Epidermis of the superior face, X 240 , ,

f
*

Figs .0-12. Pleuropogon Sabinei.-?*. 10. Transverse section of half ot

blade, X 75-— Fig. n. Transverse section through midrib, X 500.— ng-

Transverse section through a small bundle, X 5°°



28

2

The Botanical Gazette. [October,

On the structure and dimorphism of Hypocrea
tuberiformis.

<;EO. F. ATKINSON

(WITH PLATE XXV.)

Hypocrea tuberiformis was described as follows by Berkeley
in Grevillea IV, p. 13, from specimens collected by Ravenel
in South Carolina: "Magna tuberiformis mycelio radiata
alboaffixa. On stems of Arundinaria. Car. Inf. Ravenel.
No. 1220. Forming either a large mass | of an inch across, or
two or three distinct subglobose individuals, fixed to the
stem by a radiating white rugose mycelium; at first yellowish,
then black."

^
It was also distributed in Rav. F. Am. n. 733, and in Rav.

Fung. Car. n. 52. Most of the specimens collected by Rav-
enel were probably sterile, since there is, to my knowledge,
no published description of the forms of this dimorphic fungus.

Saccardo (Sylloge Fungorum II, p. 534) repeats Berkeley's
description. Ellis and Kverhart (Journal of Mycology II,

p. 68) place it in the group of Hypocreacae, which constitutes
Saccardo's genus Hypocrclla, and add the following note,
probably taken from specimens distributed by Ravenel:
"Apparently the original specimens were imperfect and, as
those in Rav. F. Am. are either young or sterile, we can only
say that the perithecia are subcylindrical and stand on the

millim. high."
'/

Patouillard (Bull, de la Societe Mvcologique de France, VI,
2e fasc. pp. 107-9, 1890) describes a new genus of Hypo-
creace.e under the name Dussiella. The perfect condition of
the fungus he examined was deposited in the Berlin Museum
and collected on stems of Arundinaria at Caracas, the coni-
dial stage from specimens collected by Duss in Martinique
He considers these forms to be the conidial and ascosporous
stages of Hypocrea tuberiformis B. & R., but unquestionably
it is a very distinct fungus from the one described by Berke-
ley, from Ravenel's collection.
The perithecia are entirely immersed in the stroma, para-
ges are present, and while, as he states, the linearaWpores .how its relationship to Epichloe and Hvpoarlla, the
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peculiar structure of the apex of the asci in Epichloc and Hypo-
crella is not present in his specimens, or at least not represented

in the illustration. I first collected sterile forms of Hypocrea
tubcriformis B. & R. on Arundinaria at Columbia, S. C,
during the winter of 1 888-1 889. During the last two years

I have collected at Auburn, Ala., its sphacelia and ascigerous

stages.

Stroma.— The stroma is subglobose, entire, lobed, or di-

vided, seated upon the reed or upon the leaf sheath and

fastened by a whitish mycelium, consisting of radiating, un-

dulate threads, which sometimes become tinged with yellowish

brown. It consists of two different strata when young, com-
posed of slender, compactly interwoven hyph.e. The outer

stratum is quite opaque, as shown in section, and yellowish.

It is connected with the inner white stratum by loose threads.

The whole is of a leathery or corky consistence. When ma-
ture a section shows three differently colored strata; an inner

layer, white, which is sometimes tinged with pink ;
an inter-

mediate layer, light ochre; and an outer layer, cinnamon. The
intermediate layer is not quite so compact as the outer two.

After the stroma is dead it sometimes becomes black.

Sphacelia STAGE.— The sphacelia stage occurs at Auburn.

Ala., in late spring. I first collected it May 10, 1890. The

conidiphores radiate from the surface, which they thickly

cover, and are needle-shaped, tapering gradually to a sharp

point where the conidia are borne. They measure 35-40^t

long by 2-3^ at the base. The conidia are oval or broadly

fusoid, inequilateral, hyaline, mostly continuous, but the larger

ones sometimes faintly one-septate. Size, 3- 5~

4

X 7~ 10^-

ASCIGEROUS STAGE. '— The perithecia are sessile, or only

the rounded base immersed in the superficial part of the stro-

ma. They are subcylindrical, a little broader in the middle

than at each end, floccose, with loose white threads through
\ • _ - *^-»« • A.K ~ « A

which the cinnamon color shows. The apex is smooth and

resembles the apex of Epichloe typhina (Pers.) Tul. 1 he

ostiolum is distinct. They are about 1 millimeter long by

one-third of a millimeter in diameter, and stand on the stroma

singly or in groups of 3-4-20, or crowded over a large portion.
^' "

" - " * the bases of two, three or more1 hey are frequently branched, th

being joined and the cavities con

'Mature in August and September.

fluent below.
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The asci are 8-spored, very large, varying from 450-750

X

14//, tapering to a slender point at base, more gradually to-

ward the truncated apex. They are very stout at the apex,

somewhat like those of Epichloe typhina (Pers.) Tul. and

Hypocrella atramcntosa (B. & C.) the end being slightly en-

larged, conoid and truncate.

The ascospores are linear, hyaline, pluriguttulate and pluri-

septate, rounded at each end, at maturity separating at the

septa and frequently germinating while yet within the peri-

thecia, the germ tubes arising from any of the segments,

sometimes before the sporidia separate at the septa. In most

of the asci there is indication of a narrow slit through the
Jr>

apex, represented by a dark line, but I have never seen the

spores escape through it. I have observed the same thing in

Epichloe have not been

able to determine positively whether it is a slit or only an

opaque line.

</<

Hyp

ment lies in the fact that the stroma of Epichloe, as charac-

terized, entirely surrounds the stem of its host, while those

agreeing in all essential parts of structure, but only partially

surrounding their hosts, are provided for in Saccardo's genus

Hypocrella. It thus frequently transpires that the genetic

relationship of some forms is determined by fortuitous circum-

stances rather than by structural affinity.

Hypocrca atratnentosa B. & C. might have been an Epi-

chloe were it not for the fact that it appears too early in the

season upon the opening buds of Andropogon Virginicus.

These it first entirely embraces with its infant stroma, when
later Andropogon rises, tears it asunder, bears it only upon
the underside of the leaves in the cluster, and leaves it noth
ing but a Hypocrella! But, until a monographic study can

be made of members of both genera, Hypocrea tuberifonnis,
H. & R. should read, Hypocrella tuberifonnis (B. & R.)

My specimens were collected on Arundinaria viacrospcnna
Michx. var. suffruticosa Munro {Arundinaria tecta Muhl.)

I take this opportunity of noting the favor extended by Mr.
B. T. Galloway, Chief of the Division of Vegetable Pathology,
Washington. D. C, in allowing me the use of the Bull, do la

Soc. Myc. de France, torn. cit. and Ravenel's two exsiccati,
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Fung. Am. and Fung. Car. I find that n. 52 of the latter is

a perfect condition of this fungus.

Department of Biology, Alabama Polytechnic Institute, Au-
bum

y Ala.

Explanation of Plate XXV.— Hypacrella tuberiformis (B. and R.) Atkinson
Fig. 1, section of portion of young stroma; a inner layer; b outer layer: t conidio-
phores. Fig. 2, conidia. Fig. 3, ascus with linear ascospores. Fig. 4, por-
tion of ascospore germinating. Fig. 5, perfect condition, stroma bearing
perithecia. Fig. 6, section of stroma. Figures 5 and 6 are magnified about
l}£ times, the other figures much more.

Notes on the Flora of Canada.

JAMES M. MACOUN-

During the season of 1890 a considerable number of plants

were discovered in various parts of Canada that were either

new to the Dominion or were of sufficiently rare occurrence
to be worthy of note. Except when otherwise mentioned all

the plants in this list were collected by Prof. Macoun and
myself in British Columbia. The asterisk (*) after the name
of a plant signifies that it had not before been found in

Canada.
I. Thalictrum Fendleri ENGELM.*—Very abundant in low

grounds at Kicking Horse Lake, Rocky Mts.

Mx %r Low
grounds at Sproat, on the Columbia River, IS miles north of

the International Boundary, and on the Kootenay river, about

half way between Sproat and Kootenay lake, B. C.

3- Ranunculus hederaceus L.*— Marshes near New Har-

bour, Newfoundland. Collected by Rev. A. C. Waghorne in

1889 and 1890.

4- Isopyrum biternatum TORR. & Gr.*— Abundant in the

vicinity of London, Ontario. Collected by J.
Dearness.

5- Delphinium simplex DOUGL.—Very abundant on rocky

banks, about 2 miles above the junction of the Kootenay and

Columbia rivers, B. C.
6. Papaver nudicaule L. var. arcticum, ELKAN.— Om

clump of about twenty specimens was found on the mountain-

Mts
feet
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7. Cardamine bellidifolia L.— Three specimens of this

minute species were found growing with Draba alpina in mud
on the western slope of Avalanche Mt, Selkirk Mts., B. C,
altitude 7, 500 feet. Not collected in Canada since Drum-
mond's time.

8. Arabis Macounii Wats.—A new Arabis that has been
named as above by Dr. Watson, and has lately been described,

grows in abundance on gravelly slopes, west of the Columbia
River at Revelstoke, B. C.

9. Draba nivalis JACQ. var. elongata Wats.—A few speci-

mens of this plant were collected on the mountains at Kicking
Horse Lake last season, where it had been'found in 1885, but

not separated from Draba stellata Jacq., with which it was
growing.

10. Thysanocarpus pusillus HOOK.— Gravelly slopes at

Sproat, B. C. Not recorded from interior before.
II." Silene Macounii WATS.— Dr. Watson has recently

separated this species from S. multicaulis, and all Rocky
Mountain references in Macoun's Cat. of Can. Plants belong
to this species. Not rare on the mountains at Rogers' Pass

and Kicking Horse Lake.
12. Arenaria tenella Nutt.— On dry ground at Kainloops,

B. C. Not collected before in interior.

13- Stellaria longipes Goldie, var. Edwardsii T. & G.
Not rare on mountains at Kicking Horse Lake, Rocky Mts.
Not recorded before from western Canada.

14- Sidalcea malv.eflora Gray.—Common at Revelstoke,
B. C. Not recorded before from interior.

I 5 Claytonia cordifolia Wats.*— Abundant in woods (5,000
feet alt.) at "Warm Springs," Kootenay Lake, B. C

16. Tnfolium involucratum WlLLD.— Revelstoke, B. C.

Not found in interior before.
17. Tnfolium microcephalum PURSH.— Revelstoke and

Sproat, B. C. Not found in interior before.
18. Fra; iria Virginiana Duch. var. Illinoensis GRAY.

The common form at Deer Park, Lower Arrow Lake and
Toad Mt., B. C.

19- Kpilobium clavatum TREL.—A few specimens were
found on mountains at Kicking Horse Lake, at an altitude of

7,000 teet.

^20. Peuccdanum bicolor Wats.*— Hillsides at Sproat.
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21. Zizia cordata KOCH.— Rare at Kicking Horse Lake,
Rocky Mts. The western limit in Canada.

22. Ligusticum scopulorum GRAY.*— Specimens collected

at Rogers' Pass, B. C, have been doubtfully referred here by
Prof. Coulter.

23. Angelica Lyallii WATS.*—In subalpine woods at

Sproat, B. C.

24. Cornus pubescens NUTT. var. California, C. & E.*

—

Common at Sproat and Revelstoke, B. C
25. Aplopappus Lyallii GRAY.*—With A. Brandegei on

mountains at Kicking Horse Lake, altitude 8.O0D feet.

26. Aster stenomeres Gray.*— Amongst rocks on moun-
tains at Sproat, B. C.

27. Antennaria luzuloides T. & G..— Deer Park. Lower
Arr w Lake. Rare in Canada.

2 oo Gnaphalium decurrens SPRENG. var. Californicum

Gray.*— Rare at Revelstoke, B. C.

29. Hemizonella Durandi Gray.*—On hillsides at Sproat,

B. C.

30. Madia glomerata HOOK.— Revelstoke, B. C. West-
ern limit in Canada.

31. Madia sativa MoL. var. racemosa Gray.*— Near Sproat,

B. C. Eastern limit in Canada.
32. Arnica Parryi GRAY.*— Mountain slopes at Kicking

Horse Lake, Rocky Mts.

33- Arnica latifolia var. viscidula Gray.*— Wooded slopes

at Rogers' Pass, Selkirk Mts., B. C
34- Arnica cordifolia var. eradiata Gray.*—Woods at Deer

Park, Lower Arrow Lake, B. C.

35- Microseris nutans GRAY.*— Common at Sproat. B. C.

36. Crepis runcinata T. & G.— Revelstoke, B. C West-

ern limit.

37- Heterocodon rariflorum NUTT.— Sproat, B. C. Eastern

limit.

38. Micromeria Douglasii BENTH.—"Hot Springs," Koot-

enay Lake, B. C. Northern and Eastern limit in Canada.

39- Eriogonum niveum DOUCL.*— Lake Okanagon, B.C.

Collected by J. McEvoy.
40. Asarum caudatum LlNDL.— Revelstoke, B. C. Eastern

limit in Canada.
41- Epipactis Helleborine CRANTZ.*— Near Lambton Mills.

Ont. Collected by W. and O. White.
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42. Epipactis gigantea DoUGL.— Deer Park, Lower Arrow
Lake and "Hot Springs, "Kootenay Lake, B. C. Rare in

Canada.

43- Allium Nevii Wats.— Lytton, B. C. Collected by
Jas. McEvoy. Only found before in Canada on Vancouver
Island.

44. Potamogeton crispus L.*— Ashbridge's Bay, east of

Toronto, Ont. Collected by Win. Scott.

45. Carex Tolmiei BoOTT, var. nigella Bailey.*— Mts. at

Kicking Horse Lake, Rocky Mts.
46. Carex marcida BoOTT, var. debilis BAILEY.*—Kicking

Horse Lake, Rocky Mts.

47- Agrostisgeminata, TRIN.*— Rogers' Pass, Selkirk Mts.

48. Agrostis alpina.*— Rogers' Pass, Selkirk Mts., B. C.

49. Alopecurusgeniculatus L. var. robustus Vasey, (n. var.)

Kicking Horse Lake, Rocky Mts.
50. Deyeuxia glomerata Vasey, (n. sp.)— Kicking Horse

Lake, Rocky Mts.

51. Deyeuxia Canadensis Hook. var. occidentalis Vasey.*
Kicking Horse Lake, Rocky Mts.

Ottaiva, Canada.

What

BYRON D. HALSTEI).

The present season is one of unusual activity among station

botanists. At the risk of repetition I record briefly the lead-

ing points obtained by the several workers and in the alpha-
betical order of their names:

Ai.WOOD, of Virginia, has demonstrated an effective treat-

ment for a leaf blight of the apple and established the fact

that weak Bordeaux preparations are as effective for grape rot

as stronger ones. He has been successful in the artificial

pollination of wheat.
Arthur, of Indiana, has shown that the water for killing

smut spores in soaking wheat can be heated to a considerably
h.gher temperature than heretofore thought safe, and that this

treatment wh.le effective in destroying the smut spores, much
.ncreases the yield of the grain. He has shown that the cop-
per sulphate method is effective with oats but detrimental to
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the yield, and that the hot water method is equally effective.

Results in the method of preparing seed potatoes have been
obtained that may materially modify the customary ways of

planting.

Atkinson, of Alabama, has considered the fungous diseases

of the cotton, describing some new species and recommending
methods of treatment. He finds Colletotrichum gossypii South.
on leaves and stems of cotton as well as the bolls; notes great

injury to the fig by Uredo Fici, with suggestions as to spraying
the tree to prevent it, and records for the first time in the

United States the Ccrcospora Bollcana on leaves of the fig.

He describes the nature of "Frenching" in cotton and shows
that it is due to a fungus— a species of Fusarium. Critical

notes have been published upon Erysipheaeof the Carolinasand

Alabama, including the new species, Microspluera caloclad-

ophora on Quercus aquatica.
Beal. of M grasses

and clovers, that were planned several years ago.

BESSEY, of Nebraska, has investigated the natural forestry

of the state and will soon publish the results. He is continu-

ing his study of the forage problem of the plains.

Burrill, of Illinois, has determined practical methods of

exterminating Canada thistles. These pests do not seed in

the rich prairie soil, but spread by rootstocks. Excellent re-

sults have been obtained with copper compounds as fungicides

for grape rot, apple scab and potato blight. The latter is

demonstrated to be a bacterial disease. A serious trouble of

the blackberry and raspberry he has traced to the twig blight

of pears {Micrococcus amylovorus). Studies are in progress

upon several other bacterial diseases. Pitccinia rubigovcra

has been found living over winter in the leaves of wheat and

producing rust spores in early spring which grow upon the

fresh foliage.

Chester, of Delaware, while confining himself almost ex-

clusively to treatment of fungous diseases, has, in connection

with the chemist, reached important conclusions as to the

preparation of fungicides; e. g., in the use of carbonate of

ammonia instead of aqua ammonia ; the employment of glue

and the use of a double hyposulphate of copper. It is now too

early to report upon many field experiments. A study has

been made of leaf spot of alfalfa, wheat scab, and rot of scarlet

clover.
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CRANDALL, of Colorado, is making a flora of the state, pay-

ing particular attention to the native grasses and fruits, and

diseases of cultivated crops.

DETMERS, of Ohio, is studying the life history of the black-

berry and raspberry, apple scab and potato blight, and the

value of various fungicides. A state herbarium is being made.

DUDLEY, of New York, has found that the clover rust, prev-

alent from New England to the Sierras, is chiefly propagated

in the uredo form, and is carried over the winter as mycelium.
It was demonstrated that the secidiospores produce uredo spots,

ifi

ALcidium Trift

The rust spores ger

minate best at a low temperature. As the second crop is most

frequently infested, and as this is a valuable fertilizer, it often

may be well to plow it under. The ordinary spores of the

quince blight [Entomosporium maatlatum) winter on the fallen

leaves, not on the tree, so that germinating in early spring

they infect the host directly. Therefore all leaves should be

burned in autumn.
GARMAN, of Kentucky, shows that Bordeaux mixture and

eau celeste will check the strawberry blight. • Salt and lime

may be used to prevent the growth of the broom rape, but will

injure the host plant. Blue stone is satisfactory except its

expensiveness. Hot water may be used to kill the broom
rape seed, while doing no injury to, but rather benefiting, the

hemp seed. Broom rape seed will retain its vitality in the

soil for at least ten years. Anthracnose of the grape can be

controlled by using blue stone 6\ lbs., lime 3.\ lbs. to 22 gal-

lons of water.
• HALSTED, of New Jersey, is studying sweet potato and
egg-plant diseases in particular, and looking after weeds in a

general way.
Harvey, of Maine, in his tests for germination of seeds,

finds that a solution of corrosive sublimate of a proper strength
to destroy the germs of mould, will injure the vitality of the

treated seed. Fungicides and weeds are receiving: attention
HUMPHREY, of Massachusetts, has found the true pycnidial

form of the black knot fungus, identified the "damping off"

fungus with that causing the same trouble in Europe, added
new facts concerning the scab of potatoes, the Peronosporeae
of the cucumber and the hibernation of cherry rot.
JONES (L. R.), of Vermont, during this his first year, is ex-
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perimenting with fungicides upon potato rot, apple scab and
rust, and oat and corn smut, but it is too soon for a report of
results.

KELLERMAN, of Kansas, is moving to Ohio, but his work
upon smuts and breeding of corn will remain as fine examples
of his many important investigations beyond the Missouri.
Lamson, of New Hampshire, writes that his work in the

station for the year consists in collecting m-asses, weeds and
weed seeds, and of beginning in mycology and bacteriology.
McCarthv, of North Carolina, besides preparing a hun-

dred page bulletin upon best agricultural grasses, has given
much attention to field experiments with fungicides. The
Burgundy mixture with soap is superior to the Bordeaux and
the latter is improved bv adding a small amount of glue,
oeed testing is continued in co-operation with other stations.

Mill, of Alabama, has made a microscopic study of the
cotton plant and is endeavoring to improve its fiber and seed
by crossing. The effect upon lumber of tapping for rosin is

being investigated. Wild grasses for grazing purposes and
weeds are receiving attention.
Scribner, of Tennessee, has a report ready for the press

upon the grasses of the state. The work upon fungous dis-

eases is being continued.
Tracy, of Mississippi, is engaged upon a flora of the state,

is deeply interested in grasses and the blight of the tomato.
Thaxter, of Connecticut, it is with regret I note, has

retired from distinctively station work, after doing excellent
service in economic mycology. The results of his study
of the onion smut, potato scab, apple rust and other fungous
enemies, and means of controlling them, will be of permanent
value. Dr. Sturgis succeeds him at New Haven.
BUCKHOUT, of Pennsylvania, and some others have a full

load of college work.
Bolley, of North Dakota, and WOONTON, of New Mexico,

are busy in their new fields.

Nezv Brunswick, N. J.
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BRIEFER ARTICLES.

A neglected Spartina.— During the past two or three years 1 have

received from Florida, Mississippi and Texas, specimens of a Spartina

which I was at first disposed to consider new, but which I now think

is S.junciformis Engelm. & Gray, described in the Boston Journal of

Natural History v. (1845) P- 2 3&- It is evidently the S. gracilis of

Chapman's Flora, but not at all the true & gracilis Trin. (not Hooker),

which is well described by Mr. Watson in the Botany of the Fortieth

Parallel as having "4 to 10 spikes, mostly sessile and appressed to the

rachis, with the glumes and lower palet (floral glume) ciliate-hispid on

the keel." It is a species of the Rocky Mountain region and the

Pacific coast. The S. junciformis seems to be confined to the Gulf

region, and may be described as follows:

Culms stout, smooth, 3 to 4 feet high; leaves involute, those of the

radical tufts 1 to 2 feet long, those of the culm 5 or 6, generally invo-

lute, rigid, narrow, smooth, the lower 1 foot long, the upper shorter:

ligule a very short hairy fringe, lower sheaths mostly shorter than the

internodes, the upper longer; panicle spike-like, 5 to 10 inches long,

dense, often cylindrical, tapering at the apex, composed of 30 to 50 or

more sessile, imbricated, appressed spikes or branches, which are from
l/
2 inch to 1 inch long at the apex, the lower ones longer and less dense:

spikelets 2]/2 to a little over 3 lines long, the upper empty glume a little

longer than the floral glume, the lower one \ or k shorter, both hispid

on the keel, both very shortly mucronate, or sometimes without the

mucro; floral glume slightly hispid on the back, obtuse; palet smooth
about equaling its glume.

Florida,/. H. Simpson , Mississippi, Prof. S. M. Tracy; Texas, G.

C. Nmlley. Probably confined to the vicinity of the Gulf of Mexico.
Prof. Scnbner, to whom [ sent specimens of this Spartina, states

that the same was collected last year by Mr. Pringle in Mexico, and
that he identified it as S. densiflora Brong. which is a native of Chili.

He also states that S. Gouini Fourn.. Mex. PI. Enum. Gram. p. I35< «
apparently the same, ft may be doubted whether the Chilian species

is the same as our plant; perhaps only an inspection of specimens will

enable us to determine; but if Fourmer's plant is the same, his name
must give place to that of Engeimann and Gray, as that was published
many years earlier.- Geo. Vasky, Deft of Agriculture, Washington.
I *

+ v .
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EDITORIAL.
The general ignorance regarding the essential processes of plant

life is appalling. If one were to ask the persons he met in a walk what
trees lived on and how they secured their food, the answers received
would doubtless be more curious than edifying. It would probably be
a safe venture to assert that not one college graduate in one hundred
can give a clear statement of vegetable nutrition, assimilation and res-

• a

piration. And yet the college graduate has doubtless had the best op-
portunity of any class of persons to become informed upon subjects
like these. The fact is that some of the most generally interesting

topics relating to plants, those which bring plants into a more intimate
relation with animals as living, active beings, have not yet received
due recognition from general educators, or even from botanical teachers

themselves. No one can accuse American botanists of being slow or of

lack of enthusiasm, but having been absorbed in assorting the rich

material of the native flora, in working out the life histories of the

lower forms, and in studying minute structures by the newly developed
staining and embedding methods, there has seemed to be no room and
time for the consideration of other topics. But no one who has

watched the course of the science elsewhere, or even at home, can

doubt that the day for physiology to be the dominant subject in

American botanical thought is not far off. When that day arrives, we
may expect it to be more absorbing and more revolutionary of previous

ways of thinking, than any of the recent waves that have disturbed the

even tenor of botanical progress. It is to be hoped, indeed, that, be-

sides the changes which may be effected in the course of thought

within the botanical domain, this wave may be sufficiently powerful to

beat high upon the rock bound coast of popular ignorance. Such a

change in sentim-nt might give the opportunity to establish a new set

°f ideas regarding matters of physiology.

CURRENT LITERATURE.
Recent systematic Papers.

Contributions from the National Herbarium.— The first volume
of this series of contributions is continued by the appearance of no.

j j

Botanist, and treats of the collections of plants made by Dr. Edward
Palmer, in 1890, in western Mexico and Arizona. The collection from

Alamos and vicinity proved to be a very rich om\ no less than 45 new
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species being described in the paper. Ten of them are iPustrated by

full page or large folded plates. A new genus of Leguminosae, Wil-

lardia, is proposed for a species that Dr. Watson referred doubtfully

to Coursetia, as C. Mexicana. To give any notion of the nearly half a

hundred new species is impossible in this brief review. The contri-

bution, however, is creditable to the Division, and the chief Botanist

deserves congratulation for the organization and promotion of this

kind of work. There are some blemishes in matters of detail and a

few marked inconsistencies between drawings and descriptions.

Watson's Contributions.— Dr. Sereno Watson's " Contributions to

American Botany, xvm " is before us, appearing in Proceedings of

American Academy, xxvi, 124-163. Part 1 contains the description of

eight new species, chiefly from the United States, and a revision of the

American species of Erythronium. Thirteen species of Erythronium

are recognized, but one of which is new, although E. mesochoreum

Knerr may be considered as such. Part 2 contains the descriptions of

new Mexican species from the Pringle collections of 1889 and 1890.

Among the 88 new species there described, two new genera appear,

viz.: Neopringlea, to replace the preoccupied Llavea, a genus usually

placed with the Celastraceae, but whose affinities are shown to be in

the Sapindaceae; and Oligonema (now Golionema), a genus of homo-

chromous Asteroideae. Part 3 is concerned with a wild species of Zea

from Mexico, described under the name Z. canina. At first thought

to be the original wild state of our cultivated maize, Dr. Watson now
considers it a distinct species. Part 4 contains some notes upon a col-

lection of plants from the Island of Ascension, including three new

species, a Rubus, an Asplenium, and a Nephrodium.
Supplementing the above is Mr. B. L. Robinson's u Contribution

from the Gray Herbarium," in the same volume of Proceedings of the

American Academy, pp. 164-176. It contains descriptions of new
plants from the Pringle collections of 1889 a^d 1890, twenty-six species,

chiefly Gamopetalae, being established.

Prof. F. Lamson-Scribner has just issued a paper (Proceedings of

Philadelphia Academy. 1891, 292-309) treating of the Mexican grasses

collected by Pringle in 1890, and also by an expedition in the same
year from the Philadelphia Academy. Pnngle's grasses number thirty-

six species, three of which (Muhlenbergia) are new, although a good
deal of synonymy is corrected. The paper contains a full page plate

and two cuts in the text.

Mr. Thos. Morong has published notes on the North American
I

: ilorageae which appear as a reprint from the Bulletin of the Torrey
Botanical Club. t8, 229-246. Hippuns is made to contain three species.
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Callhriche is credited with eleven, one of which, C. longipedunculata,
is a new species from S. California. Proserpinaca includes two species;
while Myriophyllum contains twelve. In the last genus M. ambiguum,
var. limosum Nutt. becomes M. humile (Raf.), and M. scabratum
Michx. becomes M. pinnatum (Walt.)

Mr. A. P. Morgan has issued the fourth paper in his series on
North American Fungi, being a reprint from the Journal of tin' Cin-
cinnati Society of Natural History, April, 1891. It treats of the genus
Lycoperdon, which is made to contain thirty-one species, two of
which are new. The paper is illustrated by two plates.

Minor Notices.

M R
- J. S. Chamberlain has been making a comparative study of

the styles of Composite. His paper containing 22 pp. and four plat
is issued as a reprint from the Bulletin of the Torrey Botanical Club,
xvin, 175. Mr. Chamberlain concludes that while style characters are
very useful in the classification of tribes, they cannot be relied upon
entirely.

An enlarged and greatly improved edition of Woolls' " Plants in-

digenous and naturalized in the neighborhood of Sydney" has just

been issued. The plants are arranged according to the system of

tfaron F. von Mueller. The species of vascular plants number 1465,
1 °f which 175 are naturalized.

A very valuable contribution to the literature of Geographical
Botany is the paper just published by Mr. Warren Upham in Proceed-
ings of the Bistort Suiety of Nitural History, 25, 140-172, entitled,

4

Geographic limits of species of plants in the basin of the Red River of

the North." Mr. Upham's extensive investigations into the glaciology
of that region, combined with his botanical training, have well fitted

him to discuss the relation of plant distribution and migration to

climate.

The annual report of the Geological Survey of Arkansas for 1888
has just appeared. Half of the report is devoted to a list of the plants
of Arkansas, together with some general discussion of the state flora,

by John C. Branner and F. V. Coville. The list does not pretend to

speak of geographical distribution, but any fairly complete list of

Plants from Arkansas is of interest.

Prof. Conway MacMillan has distributed a reprint of his article

J n the Revue general de Botanique, on the European plants which have
been introduced into the valley of Minnesota.
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OPEN LETTERS.
Where is the home of Calypso?

I was much interested in Mr. BlancharcTs notes on this dainty plant

in the August number of this paper, for every botanist loves Calypso.

If abundance of individuals is to determine the true home of the

Calypso, then the Puget Sound region will easily bear the palm from

northern Vermont. Fifty or one hundred specimens in half a day

does not not seem at all impressive to me, for I have frequently gath-

ered bouquets of several hundred in a few hours; and only two years

ago I saw a boy selling bunches of ioo or more for ten cents, a fact

which speaks more for the abundance of the plant than for proper

local appreciation of its beauty. What is particularly interesting is

that the habit of Calypso here seems to differ very decidedly from its

habit in the east. The plant here never grows in Sphagnum bogs; in-

deed from my expedience with it, I would nearly as soon look for it on

exposed rock as in Sphagnum. I find it in rather dry and open con-

iferous woods, especially where the ground is covered with Hypnum
Oreganum. It seems to have a decided preference for this moss and

an almost equal antipathy to Hypnum splendens.
It would perhaps be better for Calypso did it grow here in Sphagnum,

for its home in dry Hypnums renders it peculiarly subject to destruc-

tion by forest fires. I know of many places where a few years ago it

was abundant, that will never again be brightened by its daintv slip-

pers, all owing to fires. So I shall not be surprised' if in a very few

years the plant will be found more abundant in Vermont than it will

be here.

I find that a large proportion of the plants here are fertile. The
only insects I have seen on the flowers were ants, which were feeding

on the nectar. I am inclined to believe that they are not the usual, if

indeed at all, the fertilizers of Calvpso.— Chas. V. Piper, Seattle,

Wash.

Botanical Clubs in California.

A paragraph in the July Gazette mentions the organization of a

botanical club in San Francisco. The beginning of this year witnessed
the formation of two, one in Berkeley and one in San Francisco. The
former dates from February 25, and is named the Chamisso Botanical
Club, in memory of the distinguished botanist who visited the Cali-

fornia shores in the early part of the century. It grew out of a purelv

spontaneous desire on the part of a number of post- and under-
graduate students to engage in some work that would contribute to the

knowledge of the California flora, and to this end thev perfected an
organization in which the professor of botany was in no way concerned
and of which he was entirely ignorant until after the young society
was fairly on its feet, and had mapped out for itself a special line of

work 1 he members have been engaged in the accumulation of ma-
terial for an annotated list of the plants growing within twenty miles
of San Francisco, and have discovered many species new to the region
and expect to " undiscover " a few that have been credited to this
locality and do not grow here.
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The other is the California Botanical Club, organized in San Fran-

cisco March 5, much more pretentious in point of membership, its

roll bearing at last accounts one hundred and twenty-five names. On
the list are the names of some well-known botanists of the Pacific

Coast; but the majority are ladies who are interested in ferns and
flowers. The club has a field of usefulness, 111 teaching and interesting

in botany those who have leisure, and thus enlisting a larger number
in the work of collecting and exploration— a work which is, in this

state, only well begun.— Willis L. Jepson, Berkeley, Cal.

NOTES AND NEWS.

Professor Dr. Goebel has accepted a call to the University of

Munich as Professor of Botany and Director of the Botanic Garden.

Mr. Arthur Lister, in Journal of Botany (Sept.), has published

some notes on Mycetozoa, accompanied by four plates. The paper is

a notice of the species not included in Dr. Cooke's " Myxomycetes of

Great Britain," and contains the description of three new species.

The herbarium of the late Dr. C. C. Parry has now been arranged

for sale, together with an extensive library of botanical works. A
catalogue has been issued, which shows 6,780 species, represented by

about 18,000 specimens. Of these 5,290 species are North American.

Full information can be obtained from Mrs. K. R. Parry, Davenport.

Iowa.

In answer to a request from the city council of Cleveland, Ohio,

the U. S. Department of Agriculture detailed Prof. J. C. Arthur, as an

agent of the Forestry Division, to examine into the causes ot in-

injury and death of the shade trees of that city. His report ascribes

the injury to the excessive quantities of coal smoke, more particulars

to the noxious gases which accompany the smoke.

Sph^rothkca lanestris Hark, has been supposed to be confined

to California, and to a single host, Quereus agrifolta, but both ttu

conidial and the mature forms have been found this season 10 Missis

sippi, by S. M. Tracv. It occurs on Quereus prtnus, alba, maerocarpa

and fahnim sn,] ;« r'^her abundant. The conidial form has also been
falc

Q
Jaiv. junuw, u nu liar? ^ivlh "'"^" .^.w— -~
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sites, proposes the following grouping for them, based upon nanu.

1. euphvtoid parasites, erect land plants, including five rami. ies w th

35 genera and 400 species; 2. lianoid parasites, including the genus

Cuscuta with 77 species and Cassytha with about 20; 3.
epipntoia

parasites, tree-dwellers, including 500 Lorantjiace* and 15-18 antarctic

Santalacese; 4. fungoid parasites, including about 60 species ot the two

families Balanophorese and Cytinaceae.

At a meeting of the Royal Society of Canada held May 29tb last,

a club was formed by the botanists present, to be known
1
as the Bo-

tanical Club of Canada. It has no connection with the Royal Society

other than that which all scientific and literary societies enjoy.
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The object is to adopt means, by concerted local efforts and other-

wise, to promote the exploration of the flora of every portion of Brit-

ish America, to publish complete lists of the same in local papers as

the work goes on, and to have these lists collected and carefully ex-

amined in order to arrive at the correct knowledge of the precise

character of the flora and its geographical distribution.
The method is to stimulate, with the least possible paraphernalia of

constitution or rules, increased activity m the botanists in each locality,

to create a corps of collecting botanists wherever there may be few or

none at present, to encourage the formation of field clubs, to publish

lists of local floras in the local press, etc., etc. Any person interested

in the study oi botany is eligible.

The general officers for the year are: Dr. George Lawson, of Hali-

fax, president; A. H. MacKay, of Halifax, secretary and treasurer.

There is also a secretary for each province, who will, in turn, appoint

local secretaries in such localities as he may deem expedient. It is the

duty of the local secretaries to stimulate botanical research in their

districts, and to endeavor to secure such notes on occurrence and
situation of specimens, as may eventually enable the club to publish a

special catalogue of the flora of the region. We wish the new club

success.

M. Gustave Chauveaud has investigated in great detail the non-
articulated laticiferous tissue and the account of his study forms parts

1 and 2 of the Annates des Sciences Naturetles, Botanique, 7, xiv, pp.

160, 8 plates. The subject has long needed investigation. We trans-

late his conclusions: .

The continuous primitive laticiferous apparatus is formed by special

initial cells which are the first elements of the embryo differentiated.

These initial cells, rarely four, sometimes eight, frequently more num-
erous, are of constant number in each species. Thev appear always
in the same transverse plane (the nodal plane), and are 'formed in most
cases at the expense of the pericycle. They elongate into tubes and
become much branched, constituting in the embryo a complex system
often of great regularity. Later this system increases and furnishes
the laticiferous system of the seedling and the adult plant. In case

the plant acquires secondary formations, these formations are traversed
by laticiferous tubes springing from the branches of the primitive
laticiferous system near the generating layers. The appearance of new
initial cells has not been observed after the first stages of embryonic
development. The tubes do not show anastomoses nor transverse
partitions. I he branches in certain species are distributed through
the pith as well as through the bark. Their terminations are not
localized in a special tissue; they are found in the leaves and cotvle-
dons either in the midst of the parenchyma or underneath the palisade
cells or even more frequently in contact with the epidermis. In cer-
tain plants the continuous tubes seem to precede the appearance of
the articulated tubes. Finally, thev are not met with except in the
huphorbiaceje

,
Urticaceae, Apocynaceaj and Asclepiadacese, where they

serve to characterize certain tribes.
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The sliug.fruit of Cryptotsenia Canadensis.

E. J. HILL.

While passing through the woods in the autumn of 1890
my attention was called to the rattling of seeds falling on the

dry leaves which thickly covered the ground. Stopping to

see from what plant they came it was found to be Cryptotse-

nia Canadensis. Not knowing that there was anything pe-

culiar in its structure, trials were made of several plants to

learn by what contrivance a single one could throw its fruit all

around it under the influence of a blow. By striking the

stems near the base the fruit was scattered in all directions,

some being thrown to a distance of five or six feet. The
space on which it fell was somewhat elliptical in shape, the

longer diameter being in the line of direction of the blow.

It seemed a little paradoxical that a body, unless rebounding
from a surface against which it had been thrown, should trav-

erse the path over which the impulse came, but the fact that

it did was not to be denied after repeated trials had shown it.

Here was a phenomenon to be studied and an explanation

found. It was evident that the behavior of the fruit was in

some way connected with the elasticity of the stem and

branches and its mode of attachment to them. This was

about all that was determined on the spot, for' the fruit broke

away from its support so suddenly that the eye could not

readily follow the motion. Almost simultaneous with

the blow the sound of impact on the dry leaves was

heard. Some plants were carefully gathered and placed in a

vasculum to be taken home for study. The experiments then

tried have been repeated the present season, and the conclu-

sions reached at the time confirmed by numerous trials. The

mechanism and operations by which the fruit is scattered are

about as follows. ".

The mericarps of Cryptotaenia when fully ripe split away
from each other and hang from the two parts of the carpo-

phore, which are separated above, like a versatile anther on

•ts filament. The branches of the carpophore are flat and

very slender. They curve over and are often bent a little
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downward at the end by the weight of the carpels, which

hang opposite to each other when in their normal position.

At this stage in the process of ripening, the carpels have been

detached from the carpophore for the greater part of their

length, only a small part of it adhering at the extremity. To
be completely detached it needs to be stripped up, for the

loosening of the carpel takes place from below upward. But

the adhesion at the top may be strong enough to turn the

fruit over while released under the force of a sudden blow.

So it will be slung from its support and propelled the lower

end foremost. This end, being less tapering and rather

heavier, will facilitate the process.

To illustrate my meaning by a pair of carpels, we will con-

sider the blows as coming from the right hand. By the dis-

placement of the stem to the left under this impulse, and its

sudden stoppage when the limit of motion is reached, the

energy imparted to the right hand carpel will cause it to turn

over in order more easily to tear itself away and it will be

thrown to the left of the plant. In some cases it may be

jerked from its support and thrown somewhat to one side, be-

ing diverted from the line of direction of the blow by stronger

adhesion to the carpophore and propelled with a diminished
intensity. The left hand carpel may also be detached, par-

ticularly if the blow be violent, and thrown forward with the

right, since more fruit is sent towards the point to which a

blow tends than in the opposite direction. But it often re-

mains attached, the arched and slender carpophore seeming
to act like a spring to weaken the shock it would have re-

ceived, and the carpel is carried forward with the stem on
which it is supported, to return with it to the position of rest,

or beyond, should the reaction be sufficient. The sudden stop-
ping of the stem when the limit of motion is reached on the
return will have an effect on the carpel like that in the former

but in the opposite way, sending it to the right, or to-

wards the point from which the blow tends.
The clue to this explanation was obtained by experiment-

ing with plants held in one hand and snapping the branches
bearing the umbels with the fingers of the other. While
working in this way, one of the carpels flew from the stem
held in front and a little to one side, and shooting by fell on
a table back of my chair. It was heard to fail on some paper
lying on the table, and was readily found. The distance from
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where it was held to where it lay was nearly five feet, and,
being quite close to the nearer edge of the table, it must have
remained about where it dropped. The line of direction taken
varied but slightly from that along which the blow was deliv-
ered. By spreading papers on the floor and experimenting
when standing I have found the carpels lying eight feet back
of the vertical in which the stem was held. This is a longer

1
•

distance than would ordinarily be reached by fruit thrown
from a plant at its common height.

Thescatteringof the fruit along the shorter radii of the ellip-

tical area may be explained by the form of branching and in-

florescence of the plant. There are several branches termin-
ating in compound umbels, and the ultimate divisions of the
stem in the rays of the umbellets are sufficiently numerous to

point in all directions. By the principle of physics known as

the composition and resolution of forces, resultants will be ob-
tained from the application of a single force and the position

of the carpels and their adhesion to the carpophore to coin-

cide with numerous radii. But the distance to which a carpel

may be thrown along these lines will necessarily be less than
that coinciding with the longer diameter, for the length of a

resultant is less than the sum of its components when forces

act at an angle with each other, and their intensity is dimin-
ished. This, in connection with features previously an-

nounced, accounts for the shape of the area covered by the

fruit.

Longitudinal sections of the branches of Cryptotaenia show
that it is well supplied with dotted and spiral ducts, the spiral

being abundant. They are very long and numerous near the

pith, and will contribute to the elasticity of the stem.

The only other way of accounting for the behavior of this

plant in scattering its fruit appears to be that it acts like a

bat and ball, the rays of the umbellets striking the carpels

and knocking them off, either by their forward movement or

on their return. But they seem too slender to have this effect

on the relatively heavy fruit, the missile being considerably

larger than the body striking it, and suspended in such a way
as to receive the blow at the lower end alone. Still this may
enter into the process and help in some cases. The mechan-
ism of a missile attached to the end of a spring, or even

rigid body, in such a manner as to be easily thrown off by its

motion explains the action much more effectually. Here the
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individual parts may be slender though the projectile is heavy,

since the strain exerted by the force is distributed through a

greater length, and is not so violent at a particular point.

But the strain is very great when a ball is struck by the end
of a bat, as would be the case with the rays of the umbellets,

for the center of percussion, where a blow is most effective

and where the strain is least, is considerably below the end
of a body of nearly uniform thickness. But observation
shows that the ends of the rays are not broken in the disen-

gagement of the fruit.

Wh <T

the Umbellifera is doubtful, because, if frequent, it probably
would have been observed in other cases. However, more ex-
tensive observations on this point are needed before express-
ing a decided opinion. But as yet I have seen none that acts

in the same manner. But the way in which the carpels split

off from the carpophore and are suspended from it must in

general facilitate the dispersion of the fruit of Umbelliferae
by shocks received from passing animals, and doubtless from
gusts of wind, though not acting like a sling as in Cryptota?-
nia. In an article by Hildebrand on this subject, mention is

made of a single genus of Umbellifers, Scandix, in which
the fruit is thrown from its support. But this is due to the
tension to which the dry fruit is subjected when adhering to
the carpophore, which causes it to be thrown to the right and
left through its elasticity when released from stress, and is

compared to that which occurs in Erodium. l This is the
only case among the Umbelliferae of fruits flying off by means
of their elasticity cited in his more general treatise, "Die
Verbreitungsmittel der Pflanzen," though several other modes
of dispersion, with examples in illustration, are given for this
family. 2

Englewood, Chicago.

1 Die Schleuderfriichte und ihr im anatomischen Bau begrUndeter Mechan-
lsmus. (Jahrb. fur wiss. Botanik, ix. 270.)

2
1. c. p. 140.
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Bacteria of the Melons. 1

BYRON D. IIALSTED.

Early in July there were many complaints throughout the

country that the melon, squash and cucumber vines were
either not doing* well or dying from some unknown cause.

The first specimens to arrive were from Bangor, Me., followed

by others from the central part of New Jersey, a locality

famous for its production of cucurbitaceous fruits.

The attacked vines vary somewhat in their appearance, but

generally there is a decay of the stem in proximity to the

root, and then the whole plant wilts and fails to grow. Some-
times one or more leaves will fall to the ground and rot away
before the balance of the plant is seemingly affected. This

is particularly true of the cantaloups, while in the case of cu-

cumbers the fruit may be the first to show the trouble. Here
the half grown cucumbers exhibit from one to a dozen or

more specks looking like " water cores," which increase in size,

until the whole of the fruit becomes a rotten mass, the firm

skin still holding the watery interior in shape.

A microscopic examination of the decaying stems, leaves

and fruit showed that the decomposing tissues were teeming

with bacteria. This was to be expected, but it remained to

prove that these germs could be the primary agent in the

decay. Inoculations of healthy fruits were made in the usual

way by means of sterilized platinum wire, taking the germs

from the centre of freshly decaying cucumbers. It was found

that with no other fungus present these germs were abund-

antly able to introduce a rapid decay into cucumbers, melons

and squashes. Cucumbers seem to be the favorite, and in

them the decay is the most rapid. It will run from one end

to the other through the succulent centre of a four inch fruit

in a single day. From the placentae the rot spreads towards

the surface until all is a noisome pulp inclosed by the skin

which may remain unbroken if the inoculation has been made

at the stem end.

The next step in the study was the application of these

germs to healthy plants in the field. This was done by means

of a flamed glass tube one end of which had been drawn out

into a long point. By means of this, the germs in liquid,
_^ „__ !^^^^^^^^mmi m 1 MW iMM^^-ri j —i n —^^Ti 1

—'—^i^^—— h^—^^^^—

1 Read before Section F. A. A. A. S.. Washington meeting, August, 1891.
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after being drawn into the tube, could be introduced into any
part of the plant, even into the woody base of squash vines.

When the inoculation was made near the end of a vine, the

latter rotted away in from three to four days, and when nearer

the base a longer time was required, but in all cases an ulcer

was formed which spread more or less rapidly depending upon
the tissue infected. In old stems the decay was almost en-

tirely internal, and did not show much until the disease had
spread through the pith to some distant soft parts. A medi-
cine dropper was employed to place a charge in the middle of

several petioles of large squash leaves. Upon the next visit,

twenty-four hours after, all such leaves had fallen to the

ground, and the portion of the petioles below the point of in-

oculation, six or more inches in some cases, were thoroughly
decayed. In short, the bacterial disease first found in the

cucumber and afterwards propagated from fruit to fruit in

the laboratory, as also upon cut stems and petioles, is readily

transmitted to vigorous living vines of the cucumber and squash
in the field.

Sixteen seeds of summer crooked squash were divided into

two equal lots, and each set of eight planted in a flower pot
under a bell jar and in every way treated alike, except that

the soil of one pot was watered at the beginning of the ex-
periment with the juice of a cucumber which had decayed
with bacteria. The eight seeds not receiving the bacterial
liquid germinated quickly producing large, deep green plants,

while in the other pot only two plants appeared above ground,
and they were of a dwarfed, sickly, yellow color, and did not
continue to grow. These two plants were quite close to the
side of the pot and did not receive a full wetting by the bac-
terial water. The remaining six seeds when removed from
the soil were decayed and noisome.

Eight seeds were next placed upon blotting paper, moist-
ened with distilled water, and kept covered in a small artist's

saucer, while a duplicate set were similarly placed, but wet
with a solution containing bacteria from a decaying cucumber.
Mere again the untreated seeds all grew with usual vigor,
while those in contact with the bacterial germs failed to ger-
minate and soon decayed.
The pure virus was next introduced into the growing stems

and green fruits of the tomato, and in both cases quickly pro-
duced a decay that caused the stems to fall and the fruit to
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become a watery mass inclosed by the skin, similar to the

cucumber from which the bacteria were taken for inoculation.

At the time of the experiments some boxes of young tomato
plants were close at hand, and into the centre of one of these

a decaying cucumber was placed. In six hours some of the

stems of the tomato plants six inches in height had rotted off

close to the ground, where the liquid from the decaying fruit

had come in contact with the young plants. In ten hours all

the plants in the vicinity of the decaying cucumber were de-

stroyed. Drops of the virus placed in the leaf axil of other

plants quickly induced decay and death of the parts.

The virus from a cucumber was also used upon potato vines

in the same manner as upon the squashes, but both the ex-

treme age of the plants and the dry weather may have been

unfavorable, as the decay was slow and comparatively harm-
less. Healthy tubers, however, when inoculated with the

cucumber bacteria rotted with that rapidity characteristic of

the bacterial decay of the potato. In all cases the tuber be-

came of a pasty softness, and gave off a most unpleasant odor.

This decaying substance when taken back to fresh fruit of the

cucumbers continued to produce rapid decay.

Rutgers College, New Brunswick , N. J.

Interesting anatomical and physiological researches

The leaves of aquatic monocotyledons.

M
noteworthy memoir 1 on the leaves of some aquatic monocoty-

ledons. To the physiologist this contribution to a little

known department of botanical science is no less interesting

than to the morphologist. The studies of the author have

been principally upon the Potamogetonacece (see AschersoiVs

monograph in Engler and Pjh

familicn), and for the forty-eight species examined he an-

nounces that the histological characters of the leaf alone will

be sufficient for identification. He finds, moreover, in Zostc-

1 Ann. Sci. Nat., Botanique, 7. 13, pp. 102-296; Sur Us feuUUs de quelpus

wonoiotyledones aquatiques.
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Ht that there is a

remarkable water-pore at the apex of the leaf, formed by the
disintegration of certain epidermal cells. This pore is in

communication with the vascular system of the leaf and to-

gether with the ordinary stomata on the under surface facili-

tates the passage of a current of water through the whole
organ. By means of immersing cut-off shoots of Potanwge-
ton, etc., imbedded in the ends of bent thistle-tubes contain-
ing water and attached to a mercury pressure-guage, in jars

of water, Sauvageau demonstrates experimentally the ab-
sorption of water by the leaves. He concludes that there are
currents of water, comparable to the water-current of trans-
piration in land-plants, in the leaves of the Potamogctonaccce,
and that, when deprived of their roots, these plants may con-
tinue to live and prosper by absorbing water and salt-solu-
tions through their leaves. Plasmolytic phenomena noted
indicate that in these plants the absorption of water may
take place over the whole surface of the leaf.

In general it may be said that these extremely able and
careful investigations of Sauvageau go far to show that ab-
sorption of water is, in some cases, an " important normal
function " of leaves. This has not yet been entirely clear,

notwithstanding the well-known experiments of Mayer and
Boussmgault. —Conway MacMillan.

Structure of living protoplasm.

Probably the recent article by M. Fayod 1 upon this sub-
ject is as startling and difficult to reconcile with preconceived
and accepted notions, as any physiological memoir that has
appeared since the early days of karyokinesis literature. M.
t-'ayod announces that protoplasm is not an emulsion, as it

Q
it a zoogioea-hke by-product enclosing bacterioid scll-granu-
m, as the Harttgs have indicated, nor a "complicated mix-
ture as Berthold somewhat indefinitely calls it. It is, on
tne contrary, a highly intricate network of spirally twisted,

nJ*?t
\~

ft
h° l0W fibriIlai

> each possessing a hyaline wall

b -Th r f Staming rea^ ents and capable of great dilation

knot o
q
T %°7

e
,T

ulsi°ns within
- The nucleus is a peculiar

knot of sptrofibrtll^ The cell-wall possesses exactly the

' Kev. g^nerale deB^T^T^T^^,
</;/ protoplasm^^l.
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same organization as the protoplasm. It is protoplasmic
fibrillar impregnated with cellulose. Certain obscure physio-
logical problems are luminously explained under this view,
viz., cell-growth, geotropism, ascension of sap, irritability in

general, heliotropism, budding, and movements, such as

those of amoebae, plasmodia, bacteria and the diatoms. The
method of M. Fayod—leaving aside the detail—is to inject

bits of tissue with indigo, very finely powdered and in sus-

pension. The preparation is dehydrated with alcohol after

the usual method, and is examined in clove-oil. In this way
it is possible to inject the spirally-twisted protoplasmic fibril-

lae and thus expose them for examination and study. In

seed-coat cells of Cuphea for example, the spirofibrillae are

found to have exactly the structure of a capillitium-fiber

from certain TricJiias—a genus of Mycctozoa.

This distinctly original view of protoplasmic constitution

will, of course, need verification. It seems certain that pe-

culiar spirally-twisted elements may be demonstrated in pro-

toplasm by any one who follows Fayod's method, which is

not a tedious one. The writer obtained results with epidermal

cells from young Pelargonium leaves.

With the space at command, it is not possible to discuss

fully the ingenious explanations which, under his conception

of protoplasm, M. Fayod offers for the various physiological

phenomena which present themselves to his notice. To most

readers of his paper, however, it is certain that no page will

be more interesting than the one on geotropism. Very sim-

ple, physical and mechanical laws suffice for the explanation

of this crux of plant-physiologists. By the weight of liquids

in the spirofibrillae, under the action of gravity, longitudinal

tension, in the cell-lining, is decreased and cell-formation

takes place more readily along the line perpendicular to the

surface of the earth. And the more gross materials will col-

lect in the lower portions of fibrillae and in the lower fibrillae,

leaving the finer, ethereal, easily dialysable substances upper-

most, thus tending to inflate upper parts of fibrillae and

upper fibrillae. Under such conditions of the mechanism,

together with the variation of environment, nutritive rhythm,

and changes periodic and constant in metabolic processes

and products, Fayod finds little difficulty in explaining very

clearly both geotropism and negative geotropism {zcnotropism,

turning toward the zenith). He quotes effectively the ex-
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periments in aggregation of Drosera-protoplasm which have
become classic, and notes the more recent results of Elfving
and Wortmann who find that the protoplasmic layer is thicker
on the under side of cells in a negatively geotropic fzeno-
tropic) organ. K

It is impossible to dismiss so carefully prepared and im-
portant a paper as this of Fayod with a shrug of the should-
ers, as has been done, the author observes, with his earlier
notes on the matter. Especially in view of the recent ad-
vances in karyokinesis study, as indicated in the researches
ot VVatase, Guignard, Carnoy, Zacharias, Pfitzer, Strasburger
anc others, it is evident the older emulsion-theory of pro-
toplasm is beset with grave difficulties. It is probable that even
so admirable a work as Berthold's Studien uber Protoplasma-
mechamk does not say the last word upon its subject-matter,
fayods paper is an original and valuable contribution to the
most fundamental question of both plant and animal physi-
ology.— Conway MAcMiLr.AV

The relations of the phloem.

n,
W
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lm a feW years our kn°wledge of the phloem region of
the hbro-yascular bundles has been greatly extended. Not
to go so far back as 1885, in which year appeared He'rail's

Etude de la tige des Dicotyledons 1
in which the phloem re-

ceived extensive consideration, we have last year Lamounette's
extensive researches into the origin of the internal liber
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begins to develop. In the Cucurbitaceae, however, the differ-

entiation takes place at the same time, but even in this case

Lamounette will not allow the applicability of the term

"bicollateral." Every gradation in time of appearance is

found between the Cucurbitaceae and the Basellaceae in which
the appearance of the internal phloem is very late.

Lamounette investigated the hypocotyl, stem and cotyle-

dons of a large number of plants by the aid of serial sections

cut by the collodion method.
At the beginning of this year Leonhard published his re-

searches into the anatomy of the Apocynaceae 1 which show
that the internal phloem occurs throughout this order, with

possibly one exception.
In the August number of the Annals of Botany Scott and

Brebner have an extended account of their studies as to the

relation between the stem and root-structure in plants with

bicollateral bundles and the special modifications of the stem-

structure in plants which belong to this category. They ad-

here to the term bicollateral as a matter of convenience

without expressing any opinion as to the order of devel-

opment, and cite the term "vascular bundle," as a conven-

ient expression not now generally representing a well-de-

fined unit, but applied to vascular tissues even when the

limits of the individual bundles cannot be traced. "So long

as an internal phloem strand has the same longitudinal course

as the neighboring- bundles of the leaf-trace there is no serious
b" uvllllb

objection to regarding them as parts of the same formation."

"Bicollaterality is a character widely prevalent among the

most highly organized dicotyledonous families [18 are known]

and of great systematic value. It may fairly be maintained

that these orders represent in certain directions the most ad-

vanced types of dicotyledonous structure.
44 The physiological importance of bicollaterality cannot be

fully estimated until the general question of the functions of

the phloem has been finally determined, but it is undoubtedly

great. The sheltering of a portion, often the larger portion,

of the delicate phloem within the woody cylinder is an obvi-

ous advantage, as is also the fuller utilization of the pith-area

and the consequent concentration of the tissues generally. It

is probable also that the pith-cells themselves may be able to

discharge both storing and conducting functions more effi-

1 Botanisches Centralblatt, xlv. p. I.
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ciently when brought into direct relation with the phloem and

its proteid contents.
44 In concluding we-wish to point out the bearing of our sub-

ject on a theory which has recently been put forward as to

the function of the phloem in general. In opposition to the

prevailing view that the phloem is primarily a conducting

tissue for the nitrogenous and especially for the proteid food-

substances of the plant, Prof. Frank and Dr. Blass maintain

that the phloem is essentially a store tissue for the benefit of

the wood. (See this journal xv. 346.)

"We purposely avoid criticising Dr. Blass' arguments.

We willingly admit that in all plants with cambial

growth, the supply of food materials for such growth must be

an important function of the phloem. . . . But we wish

to point out that the anatomical relations of the phloem are

often quite inconsistent with the supposition that its principal

or exclusive function is connected with the formation of wood.
44 In all the numerous plants which have bicollateral bun-

dles or an analogous arrangement of tissues, a great part of

the phloem, often the greater part, and sometimes nearly the

whole, is placed in that region of the stem where no forma-
tion of wood is going on, in a position as remote as possible

from the wood-producing cambium, for the rare exceptions
in which internal wood is formed may here be left out of con-

sideration. Yet this internal phloem is absolutely typical in

structure and contents.
44 So too with the phloem islands. In plants like Strych-

nos, these are no sooner formed than they become imbedded
in dense wood, and are cut off from all direct communication
with the cambium. It would be easy to cite other examples,
as the stems of the Chenopodiacere and many other allied or-

ders, in which almost all of the phloem is deeply imbedded
in the fully-formed wood, or the monocotyledons generally,
where the closed bundles retain a typical and active phloem
for months and years after all formation of wood has been
completed.

44 In the light of facts such as these, we cannot but think
that the view of Prof. Frank and Dr. Blass depends on too
one-sided a consideration of typical dicotyledonous anatomy.
. . . Our results as to the continuity of the various
phloem-systems in root and stem tend to give further ana-
tomical support to the theory of the conducting functions of
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this tissue, a theory which, we need hardly point out, is fully

consistent with the view of Prof. Sachs, that the phloem may
also be the seat of proteid-formation."—R.

BRIEFER ARTICLES.

Pentstcinon Haydeui, n. sp.— CJf the Genuini group: a foot or two

high, glabrous, the stems decumbent, simple or branching, verv leafy :

cauline leaves, linear-lanceolate to linear, entire, 3 to 5 inches long by

1 to 3 lines broad, sessile and clasping : inflorescence a compactly

crowded thvrse, the floral bracts from ovate-lanceolate and long-acum-

inate to ovate and acute, nearly equaling or the lower much exceeding

the flowers; peduncles none or short: calyx-lobes acuminate, 3 to 5

lines long: corolla an inch long or more, the throat broadly dilated

and the limb nearly equally lobed : sterile filament, bearded near the

summit: capsule equaling the calyx.

This plant was first collected by Dr. F. V. Hayden, in the Laramie

mountains of Wyoming, during some one of his early surveys, without

flowers or fruit, and was referred by Dr. Gray to P. acuminates as a

form with linear cauline leaves. It was rediscovered during the past sea-

son, in flower and fruit, by Mr. H. L. Webber, of the Shaw School of

Botany, on the Dismal River in Thomas county, Nebraska, about a hun-

dred miles west of the 100th meridian. It has nearly the habit of the

more conspicuously cordate-bracted forms of P. acuminatus, but with

an extreme of discrepancy between the cauline leaves and floral bracts.

The flowers are much larger and the throat of the corolla more

dilated.—Sereno Watson, Cambridge, Mass.

A remarkable orange tree.— There is in the herbarium of Broun

University a specimen which is something of a curiosity. It was

sent us last spring by Mr. Rowland Hazard, one of our trustees, from

Santa Barbara, Cal. I quote from his letter of transmission.

"It is an orange tree which for years has lived and borne fruit with-

out bark for a space of over seven inches entirely round the tree. I

first saw this tree in February, 1885. It had been injured by a fire

about three years before. When I saw it first it had a number of ripe

oranges on it and in March it bloomed and bore fruit in the fall.

The trunk was in substantially the same condition as you now see it.

['here was a space just above the ground where there was no bark and

the sap-wood had rotted away, leaving only the heart-wood as the
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connection with the root. I bought the place on which the tree was,

in 1885. The tree has borne and ripened oranges every year till 1890.

In 1889 a sprout came up from the root. This proved to be a Chinese
lemon on which the orange had been grafted. I was not here in 1889.

When I arrived in the fall of 1890 I saw that shoots from the or-

ange had been sent out the preceding spring but they had withered and
died. The Chinese lemon was very thrifty and full of fruit. It evi-

dently had taken the sap. The struggle was over and the orange was
dead. I send you the whole of it with a part of the Chinese lemon
shoot. I think it should be preserved, as it is proof positive of the

circulation of sap through the heart-wood. It lived, blossomed and
bore fruit every year for at least seven years, when there was no con-

nection between the tree and the root, except the heart-wood."—W.
Whitman Bailey, Brown University.

HelmntliHs mollis.—Plants which I collected near Odin, Illinois,

years ago, and plants from Tennesseee, sent by my friend, Dr. Gattin
ger, were blooming in my garden the past year. The Tennessee plants

flower two weeks before the others, have involucral bracts double the

length, and the leaves one-fourth broader, though no longer. The
leaves of the Illinois plants are so thick that the nerves can scarcely

be seen; the nerves of the other are strongly visible, and there are

some other differences.

In these days variations of this character are scarcely worth special

note. We find similar variations with any plant in areas of but a few
acres in extent if carefully looked for.

In the Illinois plants I have noted that all the first flowers faced the

southeast, the first day of opening. This season they all faced the

northwest. I might settle the whole story by merely saying, " some-
thing in the environment must have influenced all these variations;"
but to my mmd the term « environment," so frequently used in con-
nection with similar phenomena, is utterly meaningless. It is, how-
ever, clear that there are often separate lines of variation in widely
separated localities. Sometimes I think we might solve the problem
sooner if we were not so easily satisfied with the word "environment."
Thomas Meehan, Germantown, Philadelphia.

Further notes on the mutilation of flowers bv insects.- In the Ga-
zette tor 1888, p. 39 , I state that Bombus Pennsylvania slits the cor-
olla tube to obtain the nectar from Phvsostegia Virginiana and ATerten-

Z'J "f
""'"', l here »" a mistake made in copying the name of the

VhtTn
r°m

°
n
?

nal n°teS; H shouId read Xyhcopa virginica, the
Virginia carpenter bee. Since the above mentioned note was pub-
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lished I have repeatedly seen this bee visit these two species of plants,

and in addition, the following: Pentstemon pubescens, P. hzvigatus,

Pontcdcria cordata, Astragalus Canadensis, and Trifolium pratense. It

invariably, so far as my observation goes, slits the lower end of the

corolla tube in order to reach the nectary. It is said to be the largest

and most bulky of all known bees, the mouth parts being very high ly or-

ganized. It appears to disdain to take its food in the usual slow fashion

of other insects, but goes directly through the tissues to the nectary.

I have repeatedly observed the honey bee {Apis mellifica L.) visit all

these plants, and it apparently prefers to take the nectar through the

slits that have been made by the carpenter bee; but when it does not

find a slit already made, it then goes to the mouth of the tube and

visits the flower in the usual way, by entering at the mouth of the tube.

The common humble-bees are frequent visitors to all these, and

many other flowers, but I have never seen them take the nectar in any

other way than by the mouth of the corolla. Bombus pennsylvanicus,

B. americanorum and Apathus elatus (the latter now thought to be the

male of B. americanorum) are the only species which I have taken

from flowers, and that have been certainly determined ; but it is rea-

sonable to conclude, from the structure of their mouth-parts, that all

the members of this genus take nectar in the same way.—Jacob

Schneck, Aft. Carmely III.

A new Ravenelia from Alabama.— In September, T890, and during

the autumn of 1891, the writer has collected at Auburn what proved

to be an undescribed species of Ravenelia on Cassia nictitans. The

species is remarkable for its great abundance on the stems and for the

very long, fulvous pedicels of the teleutospores. It is characterized as

follows :

Ravenelia Casshwola Atkinson, n. sp.— Caulicolous or hypophyl-

lous. Sori on leaves one mm. or less, rotund or oblong ;
on stems

oblong, irregular, confluent, sometimes covering space i— 10 cm. or

more in length, frequently ambient, rupturing irregularly or longitud-

inally. Pseudo-peridium composed of closely cohering, irregu'arly

angular, small cells, yellowish brown. Uredospores in mass appearing

dirty yellowish white; singly, hyaline or dull yellow to fulvous, oval or

rotund, minutely asperulate, 9-13x12-16^. Teleutospores in mass

appearing black; singly, fulvous to dark brown; 30-100 /y, convex at

free end, depressed where joined to pedicel, small ones rotund, com-

posed of from 5-30 cuneate cells, their free ends frequently bearing a

single hyaline, short spine; cells 18-23X20-30^; cystoid cells 5-15, ro-

tund, hyaline or colored, rigid, 14-18 /*; pedicel fulvous, stout,
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50-80// long.— On stems, leaves and pods of Cassia nictitans, Au-

burn, Ala., Geo. F. Atkinson; Starkvi lie, Miss., S. M. Tracy.

Frequently there is very little of the fungus on the leaves, it being

chiefly caulicolous. Occasionally it is abundant also on the leaves, but

the sori are comparatively small. Sometimes all the sori on the leaves

contain only uredospores, but again teleutospores as well.

I have had an opportunity of comparing this species with R. stidica,

Berk. & Br., n. 554 Myc. Univ., R. glanduheformis Berk. & Cur., n.

1251 Myc. Univ., and R. Texanus Ell. & Galloway.

I have also collected at Auburn, during the month of September,

1891 , R.glanduhejvrmis B. & C. on Tephrosia hispidu la 7mA Virginiana

and my assistant, Mr. B. M. Duggar, has collected it on Tephrosia

spicata. The specimens on Tephrosia Virginiana are of interest from

the fact that the fungus is very abundant on the stems, the sori being

longer and often confluent, presenting much the same appearance to

the unaided eye as Ravenelia Cassiaecola on Cassia nictitans.— Geo.

F. Atkinson, Department of Biology, Ala. Polyt. Inst., Auburn.

Cleistojramy in Polygonum acre.—Apropos of Mr.Meehan's discovery

of cleistogamy in Polygonum, I would record the observation of cleis-

togamous flowers on the same species, P. acre, at Knoxville, Tenn., on

the 24th of September. For the accompanying illustrations, showing

\

the appearance of plants in question, I am indebted to Prof. Scribner.

I have searched for cleistogamic flowers on other species of Polygo-
num, but without success.— T. H. Kearney, Jr., University of Teti-

ttfSSt V .

Mutilation of the flower of Teeoma radieans— During the past

twenty years I have frequently found flowers of our common Trumpet
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Vine split at the lower portion of the tube; the slit usually extending

through the upper two-thirds of the calyx, the lower portion of the

corolla-tube and down to the nectary. All this time I have been on

the lookout for the author of these depredations, and only during the

past month have I been successful in detecting him at his work.

For several years my suspicion has been resting on Icterus Baltimore,

for I have on a number of occasions seen him fly from a clump of

these flowers in such a manner as to make me believe he had been at

work on them; but I did not wish to whisper such a report about a

bird of such an unusual beauty, unless I knew it to be true. But several

weeks since, while sitting concealed by a window, which is within a few

feet of a thrifty Trumpet Vine, then in full bloom, I detected a pair

of Baltimore Orioles~in the act of slitting the flowers as above de-

scribed and taking the nectar; since then this observation has been re-

peated several times.— Jacob Schneck, Mt. Carmel,IU.

EDITORIAL.

At the Washington meeting of the American Association notice

was given of an amendment to divide the Section of Biology. Of

course this means to separate the zoologists and botanists; and as the

matter will be up for discussion and decision at the next meeting, it is

just as well for botanists to begin considering its advisability. The

notice of amendment was prompted by two considerations: (1) I he

extremely crowded program, which compelled the cutting down and

mutilation of some of the most important zoological and botanical

papers, and also entirely prevented in many cases the presentation of

papers by some of our most distinguished biologists. (2) The numer-

ous technical papers in each biological division which were unintelli-

gible to the other. The first consideration may possibly be weakened

by the fact that there was, at Washington, a conjunction of an unusu-

ally large attendance of biologists and an unusually short allowance of

time for reading papers. But three days were allowed, four being the

usual number. However, the attendance will be more likely to increase

than to diminish, and the working days of the association will probably

remain those of the Washington meeting. The second consideration

is also an important one, for>ith the reading of every paper it becomes

very apparent that " one-half the world doesn't care how the other

half live<." Upon the whole, the Gazette is now inclined to favor

the amendment, providing such a division will not diminish the in-
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terest of the Botanical Club, an exceedingly valuable organization, and

one whose informal meetings cannot be duplicated by a Botanical

Section of the Association. Even if the division into botanical and
*

zoological sections be made, it will always be desirable to have certain

papers of general biological interest read in joint session, a thing com-

monly provided for in other sections.

CURRENT LITERATURE.

SaecaiNlo's Syllo^e Fuuirorum.

The enumeration and description of all known fungi, a work or

enormous magnitude, was begun a decade or more ago by Prof. P.. A.

Saccardo, of Padua, Italy. The first volume appeared in 1882, and

the eighth and last of the regular enumeration two years ago. The

eight, thick, royal octavo volumes contained the description of 3i,9 2 7

species.

It was to be expected that some species would be overlooked, and

that new ones would be constantly added, so that the work is no

sooner finished than it needs a supplement. The first number of such

a supplement is already issued, and botanists will feel under a special

debt of gratitude to the author for the promptness with which it has

been prepared.

The Sitpplementum Universale is to consist of two volumes, the first

of which bears date of September, 1891, and the second is promised
%

for 18Q2. The present volume * is as thick as the thickest of those

which have preceded, and contains descriptions of 4463 species, dis-

tributed among six large groups, as follows: Hymenomyceteae 1083,

Gasteromycetese 72, Hypodermeae (Ustilagmere and Ufedineae) 249*

Phycomyceteae 139, Pyrenomyceteae 2903, and Laboulbeniacea 17-

The volumes containing the Pyrenomycetese were issued in 1882-3,

which partly accounts for the great preponderance of species in that

group. The Laboulbeniacese appeared in the final volume, 1889, with

only 15 species, and the 17 additions of the supplement were all de-

rived from the two publications of Dr. Roland Thaxter, and are all

American. Thus the largest and earliest published group shows an

increase of 47 per cent., and the smallest and latest published group
shows an increase of 113 per cent. Even if we take into view dierusts

1 Saccardo, P. A.—Sylioge fungorum omnium hucusque cognitorum: Vol. IX,

Supplements universale. Pars I. pp. ,141. Roy . 8vo. Padova. 1891.-*. 57
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and smuts, which are among the best worked of the fungi, and which

show 8 per cent, increase since the volume on that group came out

three years ago, the rate at which new species are published is almost

appalling, and makes a work like the present well-nigh indispensable.

A book for children.

The books which are adapted to stimulate the interest of children

in the plant-world are few enough, when all are enumerated, and

those that are even tolerable can be counted on the fingers of one

hand. It is with much pleasure therefore that we welcome another, 1

for it belongs distinctly to the better class. Mrs. Bergen has very

happily named her little book "Glimpses at the Plant World," and

they are surely enticing glimpses which ought to engender a desire for

fuller knowledge. In thirteen chapters of five or six pages each the

author describes engagingly the different types of plants, yeast, moulds,

toadstools, lichens, fresh-water and marine algae, mosses, ferns and

flowering plants. The remaining chapters, about as many more, deal

with the fertilization of flowers and the methods of .seed distribution,

topics which are in their nature attractive and are here made so for

children.

Mrs. Bergen's style in this book is easy, in places colloquial, and what

is of much greater importance the statements which she makes are not

only well put but correct. We recall none that is absolutely incorrect

andvery few that one would even wish changed on account of possible

misconception. The publishers have given the little book a tasteful

dress, but some of the illustrations are open to criticism; such as that

of diatoms (?) on page 38, which is only a three inch black circle, with

a few scratches in it. The text deserves the best and most artistic

work.
A collector's gv&Ae.

A new guide for collectors of phanerogams appears from the hand

of Professor Penhallow. » It contains concise directions for the col-

lection and drying and mounting of phanerogams chiefly, though

enough reference is made to the mosses to urge objections against the

use of half-size sheets for such smaller plants, objections which appeal

weighty to the author, we venture to say, only because he never tried

'Bergen, Fannie D.—Glimpses at the plant-world. i6mo. pp. vi. 156.

Boston: Lee & Shepard. 1892. [«V.]

'Penhallow, D. P.—The botanical collector's guide: a manual for stu-

dents and collectors; containing directions for the collection and preservation

of plants and the formation of a herbarium. i6mo. pp. 125. figs S. Montreal:

E. M. Renouf. 1891.—75 cents.
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the small paper. We note also that standard paper is given as 11X17

inches, which does not quite agree with that most used on this side of

the boundary. An appendix shows samples of labels, of mounting

and drying paper, genus covers and pockets "for seeds and mosses."

(There is a much better form for mosses, by the way.) On the whole

the directions are excellent, clear and simple, and in the neat form

given them by the publisher, come just at the right time to help along

the renaissance in collecting to be wrought by the Botanical Club of

Canada.

OPEN LETTERS.
Nomenclature from the practical standpoint.

There is one point in this matter of botanical nomenclature on

which, with all due respect, very many writers on the subject seem to

have gone astray. It has been assumed that there is no reason why
botanical nomenclature should not follow the same rules as zoological

nomenclature, and hence the priority of names can be as rigidly

maintained in the former as in the latter system. This may be very

well in theory, but in practice the cases are very different. In zoology

generally the scientific names are not in common use outside of scien-

tific circles, while in botany they are. This difference is owing not

only to the greater popularity of the latter science, but to the great

development of horticulture among the people. In consequence the

Latin generic and specific names of plants are used almost as often as

some English equivalent, and in many cases to the entire exclusion ot

so called "common names." This being the case the attempt of cer-

tain botanists to change well known names of plants for no other

reason save to carry out their own pet theory of nomenclature is

almost as hopeless from a practical point of view as an attempt to re-

vise and change the common names of plants in accordance with the

individual taste of a certain school of botanists. The nomenclature
of a science is not necessarily so much a part of the science that only

scientific men can pass on it. Accepted usage has its rights, and gem
erallv maintains them whether in accord with theory or not.
A more analogous case, it seems to me, is that of geographical

nomenclature. Here also popular usage is a factor, and at once the

folly of trying to lay down strict, inviolable rules becomes apparent.
Time and time again have the good old historical names been sup-
planted by names of modern origin, and it would be well nigh useless

to make even an attempt to restore them unless the attempt is to be
made by authority of the government, not of the individual. Just
here appears one of the weakest points of the "strict priority rule " of

botanical nomenclature— that it is the creation of the individual, not
onlv unsupported by such governmental botanical authority as we pos-
ses 5, but directly opposed to it in many important particulars. In
other words, individual opinion tries to oppose such botanical consen-
sus as we now have in order to carry out its own private theory.
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The right of the people to well known botanical names in common use

is not likely to obtain much consideration from the herbarium botanist,

neither is the application of a statute of limitations to fix definitely

the acceptance of such names, yet there is good legal analogy for such

a method of treatment, and it would be the business-like and the

most familiar way to deal with the subject from a practical standpoint.

The advocates of the " strict priority rule" no doubt started with the

best intentions and after much careful consideration, but it now seems
as if they regarded more the framing and enforcement of an easy rule to

follow than a practical rule to secure the most good. Surely their at-

tempts to simplify botanical nomenclature have not given us much relief

as yet, and in very many cases show more the ill-directed zeal of the

pedant, than the calm, deliberate, common sense judgment of the mas-

ter. In their attempt to suppress individual dictation in specific cases

they claim for themselves the right to dictate the acceptance of a rule

that many of us are far from being convinced is the only rule to be

followed. We must take the ipse dixit dose at the outset instead of

later: that is all ! Moreover recent events show that this rule, like any

rule based on historical facts, does admit of difference of opinion in

specific cases, the very evil, I judge, they sought to avoid. Altogether

the present condition of botanical nomenclature shows the usual re-

sult of allowing theorists to deal with practical matters; for I maintain

most stoutly that botanical nomenclature is a living, practical, popular

question, and deserves to receive common sense, business-like treat-

ment where there is need of it.

What I have said applies only of course to the so-called " strict

priority rule," that extreme, that hard-and-fast rule which enforces

priority without exception, reasonable or unreasonable. That priority

furnishes a sound foundation for a satisfactory system of nomenclature

seems to me beyond dispute, and the work that is being done 10 many
directions is most useful and helpful. When, however, the application

of the rule becomes more an object than the avoidance of contusion,

when the digging up of long dead, often still-born names becomes of

more importance than the retention of names well known and for

years accepted by both popular and scientific usage, then many of us

feel that temperance is indeed a virtue in questions of botanical

nomenclature as well as in other matters of life. Let us at least wait

for the action of a Botanical Congress possessing authority, before we

accept the tyranny of a rule that knows no exception, listens to no

reason, and claims for itself with very little justice, the inviolability

of a natural law.— Edward L. Rand, Boston, Mass.

NOTES AND NEWS.
Dr. A. W. Schimper, of Bonn, has declined a call to the University

of Marburg on account of his health.

Our attention has just been called to a misleading error on page

199 which escaped correction in the proof. In line 16 from the bot-

tom Pirus should read I'iniis.
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Mr. Francis Darwin's address, as President of the Biological Sec-
tion of the British Association, was upon " Growth-curvatures in
plants."

*

A new " Old-man Cactus," from Lower California, is figured and
described by C. R. Orcutt in Garden and Forest (Sept. 16). It bears
the name of Cereus Sargentianus.

In experimenting upon the climatic conditions for the develop-
ment of nicotine in tobacco plants, Mr. A. Maver concludes that
increase of heat, light and atmospheric moisture all increase the per-
centage of this alkaloid.

The American Journal of Science has begun an interesting series of
papers, by Dr. George L. Goodale, describing the museums and
botanical gardens in the equatorial belt and in the South Seas, which
the author recently visited.

J

In the first report of the Sugar-cane experiment station in West
_,_Lva, W. Kriiger has a paper on the diseases and enemies of sugar-cane,
which would probably be of value to some of our southern stations.
It is published by G. Schonfeld, Dresden.

The ferns collected during the past three years in Mexico by Mr.
I nngle are being enumerated by Mr. George E. Davenport in Garden
and Forest. The new species described m the first two parts are
Asplenium Pnnglei (Sept. 23), A. dubiosum and Hemionitis elegans
(Oct. 14). The first and last are figured.

excretion of acids by

finely divided
A -4 *

Beyerinck has proposed 1 a neat test for the excret
bacteria. He adds to the nutrient medium enough „~w,
chalk to make it milky white and opaque. On growing acid-forming
microbes in such a medium the colonies of these will render the
opaque medium transparent in their vicinity, owing to the solution of
the carbonate J bthe carbonate

'^w Journal of Mycology is making itself more and more useful to
mycologists both those of the experiment stations and those who can
study mycology for its own sake. Vol. VII, no. i, issued Sept. io,
marks a new epoch, as it becomes with this new volume the organ of
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J? ? e ^Partment of Agriculture, and not simply of a

section of the Botanical Division.
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tallica! Division of the Department of Agriculture. The present
paper brings the scattered material together, 179 species being enumer-
ated, 29 of which are new.

A rust of carnation pinks {Uromyces caryophyllinus Schroet.) has ap-
peared in several places in Indiana, and threatens to be a serious pest
to florists. It was brought to the attention of Dr. J. C. Arthur the
middle of last month, and investigations show that it is already well

distributed in the state, some large greenhouses not having a plant free
from it. It has long been known in Germany and southern Europe,
but this is believed to be the first time it has been reported in this

country.

Prof. Lucien M. Tnderwood, of DePauw University, Greencastle,
Ind., has decided to devote his time exclusively to botany, and offers

his entomological library for sale. It contains sets, mostly complete,
of American serial publications, the nine Missouri reports by Riley,

bound in 2 vols., with index; Fitch's fourteen reports bound in 3 vols.,

with MS. index; Low & Osten Sacken's Diptera complete, and many
other rare and valuable works. It also includes the nearly complete
literature on N. A. Arachnida.

The Orcutt Seed and Plant Co., San Diego, Calif., announce the

preparation of herbarium specimens of all cultivated plants, which
they intend to test at San Diego. The labels will give botanical and
vernacular names, descriptions drawn from the fresh plant, color,

historical, economic and cultural notes. It is hoped that botan-
ists and horticulturists will lend assistance to the work, as cultivated

plants are generally neglected in herbaria.

The Royal Danish Academy of Sciences at Copenhagen offers two
prizes of 400 and 600 kronen, respectively, (a) for investigations on the

sorts and proportions of the more important carbohydrates present at

different stages of ripeness of the four chief cereals; and (b) for in-

vestigations of the Phytoptus galls which are found in Denmark with a

monographic treatment of the species of the genus of insects produc-
ing them. The latter investigation is desired especially to clear up
the question as to whether on the same species of plant a given species

of Phytoptus may produce different galls at different stages of its de-

velopment. The prizes are to be awarded in October, 1893.

Some recent researches by Drs. Frank and Otto, of Berlin, have

shown that the green leaves of plants are at evening richer in nitrogen

than in the morning, and that the leaves themselves show an accumu-
lation of nitrogen, when they are separated from the plant, placed in

water and exposed to the direct sunlight. These investigators deduce
from their results some conclusions as to the harvesting of plants for

fodder (such as clover) which need testing on a practical scale. Thev
recommend the cutting of clover late in the day, preferably toward

sunset of a warm, clear day, in order that the greatest amount of the

nitrogenous foods, which have the highest nutritive value, may be

secured.

Iwanow^ky and Polofzoff describe in the Memoirs of the St. Pe-

tersburg Academy (VII. xxvii. n. 7) a spot disease of tobacco, caused
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by a deficient supply of water, which may be occasioned either by a

poor development of the root system owing to a lack of potash in the

soil, or to lack of moisture in the soil owing to poor cultivation. The
spots appear on the lower leaves first, and spread to the upper. They
are of very different form and size, frequently enlarge and fuse, and
sometimes the tissue involved breaks away entirely. The whole mis-

chief is often wrought in two or three days. Is not the plant subject

to the same trouble m this country? Better tillage, selection of

ground, with proper exposure and rotation of crops are advised.

The study of the peach yellows has been a most discouraging task ?

but Mr. Erwin F. Smith, who has for several years been at work upon
the disease for the Department of Agriculture, has shown great perse-

verance in its investigation. In an address before the Peninsula Hor-
ticultural Society at Easton, Aid., he asserts that the disease on that

f>eninsula is increasing, and that he has definitely ascertained by mocu-
ation experiments that the disease is contagious. No preventive

measures or treatment have been able to check it in the least. In

Michgan, however, the eradication of every diseased tree has practi-

cally suppressed the trouble, and this is recommended to the Delaware
and Maryland growers. While several organisms have been found

associated with the diseased tissues, none has yet been proved to be the

cause of the malady.

The last part of Pittonia (Vol. II., part 10), just issued, is an inter-

esting one, as all the parts are. Of course numerous new species are

described. Achaetogeron is included under Erigeron and its species

properly renamed. The most interesting part is always that which
deals with ancient names of genera, as one never knows what unheard
of name is to be suggested for his old friends. In the present paper

9 genera are thus treated and their 79 species renamed. Polanista is

changed to Jacksania Raf., Wistaria to Kraunhia Raf., Riddellia to

Psilostrophe DC, Troximon to Agoseris Raf., Pyrrhopappus to Sitilias

Raf., Cardylanthus to Adenostegia Benth., Echtnospermum to Lapp"!*
Momch., Mioostxlis to Achroanthes Raf., and Sxmplocarpus to Spathv-

ema Raf. A new and promising field of nomenclature is opened up
in the case of revertible names. No genus is now to be allowed to

bear a revertible name (that is one that appears as the more ancient
svnonvm of any other genus). Accordingly, simply byway of men-
tioning -but a few out of many changes " which are promised, the

author proceeds to coin generic names. Picket in^ia Xutt. is renamed
Xylothermta; Nuttallia T. & G. is Osmaronia; Darlingtonia Torr. is

Ckrysamphara ; Crantzia Xutt. is Lihcopsis; Rafinesquia Nutt. is i\c-

mosens; Tarreya (used with 5 genera) \%Tumion (this time of Raf.). In
the same part. Professor Greene replies to the criticisms that have been
made of his citation of ancient botanical authors, and also inveighs
against the Negundo Negundo and Catalpa Catalpa departure in

nomenclature. r
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On the relationships of the Archegoniata. l

DOUGLAS HOUGHTON CAMPBELL.

Under the name of Archegoniata are usually included the

bryophytes and pteridophytes, but we may also include with

them the gymnosperms, as all three groups agree in the pres-

ence of an unmistakable archegonium, which while differing in

some details has such similarity of structure as to point to an

almost certain, although remote, common origin for all three

groups.

This homology was first shown by Hofmeister 2 in his re-

markable series of investigations upon the higher cryptogams

and gymnosperms, and has since been the subject of num-

erous investigations, so that a great mass of material has

accumulated.

Numerous attempts have, of course, been made to trace out

the inter-relationships of these groups; but recently a good

many new facts have been discovered which may throw a

somewhat different light upon these, and it is the intention

here to call attention to these, and attempt to point out what

their bearing is upon the point in question. In trying to do

this, the data assumed are mainly derived from the results of

a developmental study of the different forms, coupled with

such evidence as the palaeontological record has to show.

Unfortunately the latter is too fragmentary, as regards the

lower forms and the more delicate parts of the higher ones,

to be of very much service in the study of these points; still

very valuable material has been brought to light, and prob-

ably much more will be discovered if a systematic search is

made.
It is generally admitted that we are to look for the ances-

tors of the higher plants among the fresh water green Alga.

On account of the structure of the sexual organs, as well as

the occurrence of a sort of protonema, the Characea; have

sometimes been regarded as the nearest approach among ex-

isting Algae to the mosses; but if this is so, the ancestral forms

must have been of a much less specialized character than even

1 Read before Section F, A. A. A. S.. Washington Meeting, August, 1891.

2 The higher Cryptogamia.
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the simplest of living forms, and it seems more probable that

of living Algae, the higher Confervaceae such as Coleochcete,

come nearer to this hypothetical form.

The first of the groups with which we have to deal, the Bryo-

phyta, or Muscineae, is readily divisible into two classes, the

liverworts (Hepaticae), and true mosses (Musci). There has

been some controversy as to which of these is nearest the

primitive stock, and to the higher plants. A comparison of

the two groups will show, however, very strong reasons for

considering the Hepaticae as the more primitive group. Al-

though far outnumbered in species by the true mosses, the

Hepaticae show a much greater diversity of form, both of the

gametophyte and sporophyte than is the case with the Musci,

which form a remarkably close group with relatively insignifi-

cant differences (excepting in the case of Sphagnum)', and

the higher ones, with their very peculiar and highly special-

ized sporogonium, are evidently very remote from any other

group of plants. The Hepaticee, on the other hand, offer a

very strong contrast to this. Several divergent stocks are

evident, all traceable to a common form and touching in cer-

tain respects, Algae, M The thallus

of such simply organized forms as Anthoceros or Pcilia, is but

a slight advance on the higher green Algae, although it must
be borne in mind that this simplicity does not extend to the

ual organs and sporophyte. On the other hand, these

same forms are connected directly with the Musci through
Sphagnum, and as the writer has endeavored to show be-

fore, * to such pteridophytes as OpJiioglossum.
If we now study a little more closely the relation of the

Hepaticae, inter se\ we can distinguish three well-marked
series of forms diverging from a common stock. Nearly all

liverworts pass through a more or less well-marked thallose

stage which is persistent in some of the simpler thallose

Jungermanniaceae such as Aneura and Metzgeria. This is a

simple flat often heart-shaped thallus, growing from a single

apical .cell. It is usually, although not always, traversed by
a well-marked mid-rib. The frequent recurrence of this stage
in the development of so many forms of Hepaticae, as well as

tn the prothallium of the isosporous ferns, is most readily ex-
plained by the assumption that this represents the ancestral
type from which both groups have sprung. Granting this to

p-^"^** '
' ' *

, t^m— -

» The affinities of the Filicinea?: Bot. Gaz. Jan., 1890.
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as the most primitive of living forms, and not the Ricciaceae,
which are usually so considered. It seems more likely that the
latter, together with the very closely related Marchantiaceae,
represent a group in which the thallus has become highly dif-

ferentiated, without a corresponding development of the spo-
rophyte, and which reaches its highest expression in such

intia and Asterella. Of course it is possible
to regard the simpler Ricciaceae as the primitive forms from
which the Jungermanniaceae have sprung; but this would in-

volve a reduction of the thallus in the latter which seems
hardly probable, as in some Marchantiaceae, and probably in

the Ricciaceae also, the young thallus corresponds closely to
to that of the simpler Jungermanniaceae, and the massive
thallus of the older plant arises secondarily. The very sim-
ple sporogonium of Riccia, of course, is an important point
in determining its systematic position, and indicates, that if,

as here suggested, the Ricciaceae are derived from forms like

the lower Jungermanniaceas, it must have been at a very
early period, before the sporogonium of the latter had reached
its present stage of development.

Leitgeb 1 has already called attention to the connection of

Ant/wceros with the Jungermanniaceae, and the evolution of the

foliose forms of the latter group from the thallose forms is

easily demonstrated.
We may then pretty safely assume that the primitive liver-

worts were thallose forms not unlike such existing forms as

Mctzgeria, or the prothallium of an Osmunrfa, and that from

these, three stocks diverged, the Ricciaceae (including Mar-

chantiaceas), the Anthoceroteas, and the foliose Jungerman-
niaceae The first and third of these groups forming the great

bulk of the livins" forms are to be regarded as specialized

branches that end blindly; the second, however, is especially

important from a morphological standpoint, as it probably

represents to a considerable degree, the ancestral form from

which both the true mosses and the Pteridophytes have sprung.

The Anthoceroteae 2 differ remarkably from the other liver-

worts, especially in the development of the highly specialized

sporogonium. This finds its nearest homologue, not among
the Hepaticae, but in the lowest order of the true mosses, viz.:

1 Untersuchungen liber die Lebermoose, Vol. V, pp. 8-9.
2 Leitgeb, 1. c.
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the Sphagnaceae. The close similarity in the development of

the sporogonium in these two groups, can only be explained
on the assumption of a common origin, and this is strength-
ened by the fact that the protonema of Sphagnum is a large,

flat thallus instead of the filamentous form common to most
mosses. In short, Sphagnum forms a link between Antho-
ccros and the true mosses.

This is true of the protonema, as well as the sporogonium,
for while the younger protonema is at first a simple flat thallus,

later there may grow out from its margin filaments which have
all the characters of the ordinary protonemal branches of the
higher mosses, including their peculiar oblique septa. These
filamentous branches, as well as the leafy stem, are second-
ary, and it is difficult to see how we can assume that the
former represents the primitive condition, as Goebel 1 and
Bower 2 assert. It seems much more in accordance with the
facts to believe that the flat thallus represents the primitive
form of all, and that in the mosses, as the leafy branches
bearing the sexual organs became more and more prominent,
the large prothallium-like protonema gradually became lost,

being replaced by the secondary filamentous form found in

most mosses.

The foregoing attempt to point out the connection of the
different groups of the bryophytes may be illustrated by the
diagram on the opposite page.
The probable connection of the Anthocerotere with the

Filicinere has been noted by several investigators, 3 but the
assumption has been usually made that the relationship must
be sought with the Leptosporangiatre, as these have been
regarded as the lowest of the forms. Of the leptosporangi-
ates the Hymenophyllaceae have usually been regarded as
the most primitive, this opinion being based mainly upon the
delicate character of the sporophyte. The most recent in-
vestigations, however, do not bear this out, and the attempt
of Prantl 4 to homologize the sporogonium of Anthoceros with
the sporophyte of Hymenophyllum involves such an amount of
pure speculation and so little real morphological correspond-
enceasto be very far from convincing
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From a very careful study of the question, the writer x was

led to a very different view as to the relative position of the

different groups of the Filicineae, and gave what seemed to

him strong evidence in favor of considering the eusporangi-

si

V
O
I*

u

Diagram i, illustrating the inter-relationships of the bryophytes

ate forms, which hitherto were regarded as the highest of the

ferns, as the primitive forms from which the Leptosporang.-

atae have been derived. Ophioglossum was considered to

be the nearest of the existing forms to this ancestral form so

tar as

sporophyte.

nearest of the existing lorms ro yu> «.%.«»« ,".,
~

can be judged from a study of the structure of the

Of ?he three classes of the pteridophytes, the ferns forma

very large majority and constitute the prevailing type of the

existing forms. If we compare the number of ^Cies in the

three classes, we shall find that the Filicineae compn.se at least

90 per cent, of living forms, and that of the 3000 or more

species of ferns an overwhelming majority belong to one Jam-

., ~ . ,. -ri • f~^4- i*r» rnnneftton With tilt

the Polypodiaceae. This fact, in connectionHy— the Folypodiacea:. ln^ icu-l, ... — ^-..i;

highly differentiated sporangium, and other %**f£j^
arfties, led me to express the opinion that the Lepto. oran

giat* (of which the Polypodiaceae are the type), *nff°
*

representing the primitive grouprf^^

1 Affinities of the Filicineae, p. 3
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paratively modern, specialized group, comparable to the leafy

liverworts or the true mosses. There is no geological evidence

to show that the true leptosporangiate ferns were ever much
more numerous or better developed than at the present time.

On the other hand, the geological record, as well as embryo-

logical study, so far as the latter has been applied to them,

points to the primitive nature of the Eusporangiatae.

The most recent and careful study of the carboniferous and

pre-carboniferous ferns, show that their affinities were not

with the Leptosporangiatae, but with the Eusporangiatae,

especially the Marattiaceae. Forms probably referable to the

Ophioglosseas, and probably also to the Osmundaceae, 1 have

also been found, but no unmistakable leptosporangiate remains

are known until the early Mesozoic formations, from which time

they increase rapidly in number and variety. Solms-Lau-

bach 3
justly remarks that if such forms did exist in the earlier

formations.it is exceedingly strange that, among the innumer-

able perfectly preserved leaves, a structure so durable as the

annulus of the sporangium should have failed to be preserved

in a recognizable condition.
The ontogeny of the Kusporangiates, so far as known, har-

monizes with the geological evidence. The prothallium is

more massive, and longer-lived than in the leptosporangiates,

in this respect approaching the liverworts, and the sexual or-

gans show points of primitive structure. Unfortunately the

embryogeny is scarcely at all known in any of the homospor-
ous forms, which are presumably the most primitive and

approach most nearly the ancestral type.
From a series of investigations recently completed by the

writer, it appears that the Osmundaceae are about midway be-

tween the true Eusporangiatae and the Leptosporangiatae, both

in regard to the prothallium and the embryo. The intermed-
iate character of the tissues of the sporophyte has already been

repeatedly called attention to by various writers. The pro-

thallium resembles to a remarkable degree that of certain liver-

worts, notably Dendroceros, and the sexual organs approach
in certain respects the Marattiaceae, but also recall Equise-
tum and even certain bryophytes. The embryo is noticeable
on account of the large size of the foot and its long depend-

\
Solms-Laubach: Palaeophytologie, p. 156.

» Bower: Annals of Botany, May, 18918 L. c, p. 156.
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ence upon the prothallium, as well as the great development
of the calyptra. all of which are evidences of the primitive

character of the group, and in all of which, so far as known,
it approaches the Eusporangiatae. An interesting point noted

was the fact that the primary root grows from a single tetra-

hedral apical cell, as in all of the Filicineae except the Marat-

tiaceae and Isoctcs, while the later roots, at least of the two

species studied, 0. Claytoniana and 0. cinnamomea, possess a

four-sided pyramidal apical cell. This seems to indicate that

the former is the primitive form which has been retained in

all except the Marattiaceae and the probably allied Isoetes.

Whether this state of things obtains in the embryo of the for-

mer of these is not known, but it is nofrimpossible; in the lat- .

ter a trace of this is sometimes seen in the very earliest

stages of the embryo, but is lost before the root is fully

grown. *

In the course of these investigations points of resemblance,

both in the prothallium and sexual organs were noted, that re-

called the corresponding points in Equisetum. So numerous

were these, that it led to a belief of a nearer relationship be-

tween the Equisetineae and Filicineae than is usually maintained,

and to warrant the possible union of the two classes into a group

opposed to the Lycopodineae. Van Tieghem 2 has called at-

tention to correspondences in the sporophytes of Equisetum

and Ophioglossum which confirm this view. It is even pos-

sible that this might be carried so far as to assume a common

origin for these two classes, distinct from that of the Lycopo-

dineae which in some respects recall rather the true mosses

than the liverworts. One great difficulty in dealing with the

Lycopodineae, and especially the Equisetineae, is that they are

degenerate forms which have lingered after their larger and

better organized kindred have disappeared, and it is difficult

to judge which are primitive and which secondary characters.

Certain it is, that the investigated species of Lycopodium 8 dif-

fer more from Equisetum, than does the latter from the ho-

mosporous Filicineae. Still we are not yet in a position to

speak positively on this point.

Of the true Ieptosporangiate ferns, the reasons already given

1 Campbell: Annals of Botany, Vol. V, No. IQ, P 243-

* Unfortunately the paper was not accessible.

3 Treub: Etudes sur les Lycopodiacees, Ann. du Jardin botanique de Buiten-

zorg, Vols. 4, 5, 7.
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seem to warrant the assumption that in the Polypodiaceae we
have to do with a group of comparatively modern forms that

have arisen from the more ancient Eusporangiatae through

the Osmundaceae, Gleicheniaceae and Cyatheaceae, which fami-

lies constitute a quite natural series. The two families, Hy-
menophyllaceae and Schizaeaceat\ while evidently connected

with the lower members of this series, seem to form two off-

shoots from the main line of ascent, and the former is prob-

ably a degenerate group whose peculiarities are largely due to

the effects of environment. The affinities of the Hymenophyl-
laceae seem to be with the Gleicheniaceae and Osmundaceae.
The form of the sporangium and spores, as well as the pro-

thallium and sexual organs, is of the type found in these

groups. The branching filamentous prothallium, upon the

importance of which too much stress has been laid, is by no

means rare in Osmunda Claytoniana under certain circum-

stances, and the form of the sexual organs is very similar.

As to the sporophyte, the Ophioglosseae form a natural se-

ries with Opliioglossnm at the bottom, and such species of

Botrychium as R. Virgiuianum at the top, the latter connect-

ing the group with the Osmundaceae.
The Marattiaceae, as might be expected of such ancient

forms, show affinities with both the Osmundaceae and Ophio-
losseae, and may perhaps be regarded as a branch of the

original stock that, beginning very far down, reached its

maximum development in the Carboniferous era, and then

declined. Whether, as suggested by Bower, 1 the sperma-
phytes have arisen from the same stock, must at present re-

main conjectural.

The forms hitherto discussed are the so-called isosporous
forms. Among the existing pteridophytes, however, are four

very distinct groups in which spores of two kinds are found,
viz.: Selaginellere, Isoeteas, Marsiliaceae, and Salviniace*.
The first of these is evid ypodi
and the third to the Polypodiaceae; but the affinities of the
others are not so clear. The Salviniaceae while clearly
enough belonging to the Leptosporangiatas, and related to the
lower members of the series, still are so peculiar that it is not
easy to decide where they should be placed. Prantl - sug-
gests the Hymenophyllaceae as their nearest allies, and prob-

1 Annals of Botany, Vol. Ill p -,$7
8 The Schizaeaceae, p. 153.



i89 i.] Relationships of the Archegoniata. 33i

ably either these or the Schizaeacese are to be so considered.
Isoetcs is even more difficult to place. It is unquestionably
the nearest among living pteridophytes to the spermaphytes,
but with what group of homosporous ferns it is most nearly
related, is hard to say; for while showing evident relationship
to several forms, they are in widely separated groups. On
the whole, the evidence is in favor of regarding it as nearest
the Marattiaceae; but this is liable to be changed when the
embryogeny of the latter is known, and the life history of the

Ophioglosse2e. (See diagram 2.)

Marsiliaceae

Hepaticae.

Diagram 2, illustrating the ontogeny of the vascular cryptogams and

spermaphytes.

The tendency toward the separation of the sexual organs,

occasionally found in nearly all forms examined, occurs regu-
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larly in Equisetum and many Polypodiaceae. This tendency
has been attended by a greater and greater reduction of the

prothallium, which finally, in such forms as Isoetcs, has lost

all power of independent existence, and serves simply to nour-

ish the sporophyte until it can live alone. In these two, the

sex of the prothallium is already indicated by the two sorts

of spores. This carried a step further resulted in the macro-
spore being retained permanently within the sporangium
which did not separate from the sporophyte until the prothal-

lium was developed.
At first, as is still the case in Ginkgo* and some cycads,

fertilization was not effected until after the sporangium (seed)

became detached ; but in the higher forms, fertilization and
the formation of the embryo were completed before the seed

ripened, as is seen in the Abietineae, for example.
Inasmuch as heterospory was developed independently in

several widely separated groups, the question naturally arises

whether the formation of seeds may not also have taken place

in more than one line, and that all of the spermaphytes have
not necessarily arisen from the same stock.
The great gap between gymnosperms and angiosperms it is

at present impossible to bridge over, and the possibility of a

separate origin of the latter directly from some group of

pteridophytes is by no means improbable. The writer's re-

cent investigations upon the embryo of fsoetes 2 have shown
that it much more nearly resembles that of a typical monocot-
yledon than it does the gymnosperms, and as the prothallium
is hardly more differentiated than in the latter, it is about as

easy to imagine the monocotyledons to be derived directly
from forms like Isoctcs as from the gymnosperms.
As might be expected, there is much difference of opinion

concerning the inter-relationships of the spermaphvtes. The
view ordinarily accepted is that of Strasburger, 3 who derived
the gymnosperms from forms intermediate between ferns
and lycopods, but having their nearest affinity among living
forms with Selaginella. This common stock then divided into
two branches, cycads and conifers, and from the latter through
the Gnetaceae, were derived the dicotyledons, from which as
a degenerate group the monocotyledons have descended.

1 Goebel: Outlines, p 338
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Kny 1 claims a distinct origin for the two divisions of the

angiosperms. He says, "The two principal divisions of

the angiosperms, dicotyledons and monocotyledons, repre-

sent two great independent lines of development, whose origin

reaches at least as far back as the vascular cryptogams, if not

lower." He is inclined with Strasburger to connect conifers

and dicotyledons with the Lycopodinea^, and would derive

the monocotyledons directly from the ferns.

Prantl's 2 views are much the same as Kny's, except that

possibly a part of the dicotyledons have a common origin

with the monocotyledons.
From the evidence at present available, both of embryology

and palaeontology, the assumption of a separate origin for the

two groups of the angiosperms is certainly unwarrantable.

In all forms yet investigated, the uniformity in the essential

structure of the flowers, and especially the development of

the embryo-sac, points unmistakably to a common origin. It

may be that further investigations upon the lower members

of both groups may modify this view, but that such extraor-

dinary correspondence as exists in the formation of the em-

bryo-sac, the structure of the egg apparatus, the fusion of the

endosperm nuclei, etc., could have arisen independently in

the two groups is inconceivable.

On the other hand, the evidence for a direct connection of

gymnosperms and angiosperms, is not entirely convincing,

and the possibility of a separate origin for these two groups

is by no means unlikely— nay, seems quite probable.

Whether the origin of the angiosperms is to be looked for

directly from the Filicinese, through such forms as /socles, or

from forms higher up like the cycads, can only be satis-
%

factorily answered after many forms have been thoroughly

studied. As yet our knowledge of the embryology of the

cycads and the simplest angiosperms is too incomplete to

make an answer to this question more than a mere conjecture.

Palo Alto, California.

1 Entwickelung der Parkeriaceen, p. 61

* Hymenophyllaceae, p. 68.
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A new herbarium pest.

C. V. RILEY.

In the year 1890 a number of small Geometric! larvse, re-

calling somewhat in appearance those of the genus Aplodes,
were found by the botanists of the Department of Agriculture
infesting certain dried plants in the Department herbarium,
and especially those which had been received from Mexico
and Lower California, from Dr. Edward Palmer. Dr. J.

N.
Rose first observed it in January, 1890, on plants from La
Paz, but it was still more abundant in a collection from the

State of Colonna, Mexico, made in the beginning of the

present year. Being referred to me for identification, I be-

came much interested in the matter, as it was the first case

that had come under my notice of a Geometrid larva feeding
upon dried plants. The matter acquired additional interest

also because the species was evidently new and there was
danger of its being spread through distribution into other

parts of the world. I therefore took steps to watch the course
of the insect and rear it to the imago state. This was done
some time ago and I have had drawings of the different stages

finished for some time, and call attention to the matter now
because the trouble has grown in the Department herbarium
and it is of sufficient importance to put on record. The first

moth emerged October 22d, 1890, and others were subse-
quently reared from material received from time to time from
the Department herbarium. While the larva was first dis-

covered, as stated, on Mexican plants, it has not confined its

work to such plants, but has spread to others and is by far the
most destructive herbarium pest which the botanists in charge
have to deal with.

. Plants of the genus Coulterella, for ex-
ample, which were sent by Dr. Rose to Dr. C. Hoffman in

Berlin, have been so injured that but one perfect flower re-

mained; yet, according to the observations of Mr. L. H.
Dewey, in overhauling the herbarium, the insect's work is

still mostly confined to southwestern plants; after these from
' exico chiefly those from California. In some cases eastern

plants have not been attacked, even when associated with
western, but in one case at least, viz. : Rhus toxicodendron,
eastern plants have been extensively infected.

1 he larva feed on the flowers and also to some extent on
the leaves M ore rare ly they feed on the hard fruits and
seeds. I he following list, kindly prepared by Mr. Dewey,
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of the plants upon which the larvae had been found prior to

its work on Rhus toxicodendron will be of interest in this

connection.
Species. Order. Locality.

Ptelea aptera. Rutaceae S. California.

Ceanothus sorediatus Rhamnaceae. S California.

Dalea Seemanii Leguminosae S. California.

Lupinus coccineus. , Leguminosae Arizona.

Purshia tridentata Rosaceae Arizona.

Prunus demissa Rosaceae S. California.

Ribes viburnifolia Saxifragaceae S. California.

Epilobium angustifolium 1 Onagraceae E. Massachusetts.

Arctostaphyllos oppositifolium . . . Ericaceae S. California.

Eriodictyon glutinosa Hydrophyllaceae Arizona.

Gilia Rusbyi Polemoniaceae Arizona.

Pentstemon secundiflorus Scrophulariaceae
,

Arizona.

Audibertia Clevelandii Labiatae S. California.

Labiatae Arizona.

..... Labiatae Arizona.
Dracocephalum parviflorum
Salvia ballotaeflora

The eggs are laid upon the plants or on any surrounding

object. They are but slightly .attached, bluntly ovoid, 0.3

mm. wide and 0.4 mm. long. They are steel-gray in color,

the shell white with faint iridescence when empty, and faintly

and irregularly reticulate. The duration of the larval period

1 t.1

mr *n

.
¥&%

r^ . ._—

_

*Wp^

b
*^_. -

; ___

Fig 1 Carphoxera ptelearia: a, larva from side; b. do. from above; c, side view

of abdominal joint of same; d tubercle of same, e pupa;
.
/. do. cremaster;

g. do. abdominal projection.-*, b, d, enlarged about six times, e, d, /, still

more enlarged. (Original.)

_E. angustifolium grows in the West but mostly in northern California and

Oregon.
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has not been determined. Growth, however, is very slow,

and the period from the egg to the full larval growth is var-

iable. The larval life extends in some cases certainly over a

period of three months. When full grown the larvae attain a

length, extended, of 8 mm.; contracted when disturbed or at

rest of 5 to 6 mm. Whenever disturbed they contract con-

siderably and become rigid and motionlesa. The larva is

shown in characteristic positions in the accompanying illus-

tration (fig. i, a, b). It is dull grayish in color, varying con-

siderably in different specimens. On reaching full growth the

larva constructs a cocoon of loose white silk, forming an irreg-

ular open network as shown in fig. 2, b. The cocoon is usually

placed in a fold of the leaf or is otherwise protected by the

plant, and is occasionally partly covered with bits of anthers
or fragments of leaves. In shape it is irregularly ovoid and
is about 6 mm. by 3.5 mm. The change to pupa takes place

about three days after the co-

coon is completed and the moth
usually appears eighteen to

twenty days after pupation.

The pupa is 5 mm. in length,

somewhat robust, and is slight

Fig. 2. Carphoxna ptelearia; a> larva;
b, cocoon; c, moth; d

t egg
—

'all en-
larged. (Original.)

ly yellowish in color, with su-

tures and tip brownish, the

latter being quite dark. A pe-

culiar pad or flap-like projec-

tion occurs on the side of the

fifth abdominal joint (fig. I«

e
y g). The cremaster is pro-

duced, notched at the tip and

armed with six long hooked
hairs or spines (fig. I, /). The
adult insect is about 5 mm.
long and expands from 13 to

14 mm. The general color is

greyish-yellow inclining to saf-

fron, the primaries being some-
what darker. The wincrs are

marked (fig. 2, c) with transverse bands of dusky shade, and
each wing has a discal spot. The head is dark brown, with
the antennae, including a large spot on the vertex, yellowish.
1 he under surface is nearly concolorous, the dark bands being
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less distinct, and the discal spot more intensified. The fringes

are concolorous with the ground color and with black dots

beyond the veins.

This insect has become a source of positive alarm in the

Department herbarium on account of its rapid multiplication

and the harm it occasions. It behooves botanists to be on

the lookout for it and to adopt such measures as will insure

immunity from it, if dry specimens are being received from

Mexico and the southwest, or from herbaria in which it is

known to occur. The custom of poisoning dried plants with

corrosive sublimate to protect them from various enemies, such

as book mites, Psoci, etc., should give immunity from the

attacks of this insect if the poison has been thoroughly ap-

plied. If to the corrosive sublimate a quantity of arsenic is

added, the protection will be more effectual. I would also

recommend as very useful in disinfecting herbaria of this and

other pests an air-tight quarantine box of zinc or galvanized

iron in which the plants may be temporarily placed and sub-

mitted to the fumes of bisulphide of carbon, which are very

sure to destroy all insect life. Effective steps have already

been taken to prevent the sending out from the Department

of any infested specimens in future.

The fact that this insect has appeared in dry plants from

the comparatively arid western regions may furnish a clew to

its original habit. It is presumable that it normally feeds on

the dead or dried plants of Mexico and adjacent arid regions,

and that it has simply adapted itself to the somewhat similar

conditions prevailing in herbaria.

This is the first true Geometrid, so far as I know, recorded

as feeding on dry and dead vegetation. In the Pyralidina a

number of species are known to be not only truly carnivorous,

feeding on other insects, but also to feed upon grass and

rejectamenta as well as dead leaves. Some Tineina are also

known to have similar habits, while in the Deltoid group of

Noctuids several genera are known to feed on dead leaves.

The illustrations, which have been prepared for Insect Life,

are used by permission of the Hon. Edwin Wilhts, Assistant

Secretary of Agriculture, who desires to give the facts in the

case as wide circulation as possible, and who is particularly

anxious that the Department shall not be the means of dis-

tributing any undesirable introductions.

U. S. Dcpt. of Agric, Dm. of Entomology.



338 The Botanical Gazette. [December,

Notes upon Peronosporese for 1891.

BYRON D. HALSTED.

The season now closing has been an average one as to the

total amount of rainfall, but the two previous years were mod-
erately wet ones, and particularly 1889. Of special note in

this connection is the amount of rain that fell during the month
of August, namely, 5.32 inches on an average throughout the

state; while the September precipitation was not so great but

near the average.

Phytopiithoka INFESTANS D. By. While not one quarter

as prevalent as last year this rot has not been absent, espe-

cially among the late potatoes. J

about ten days after a series of rains. The writer is more than
ever convinced that much of the decay of Irish potatoes in the

East is due to bacteria and the Phytophthora gets credit for

much more damage than is its due.

SCLEROSPORA GRAMINICOLA (Sacc.) Schr. which is common
upon Sctaria viridis and S. Italica in Iowa, has not yet been
found in New Jersey. The first host for this mildew gives one
of the best illustrations of how the sustaining tissue breaks up
into fine shreds as if to facilitate the dispersion of the oospores
as it doubtless does.

Plasmopara vitjcola (B. & C.) Ber. & De T. was com-
paratively rare upon the grape during the early part of the

year, but after the crop was removed the mildew showed itself

upon the mature leaves in remarkable abundance. So rapid

and great was its growth in September that the vineyardists
frequently mentioned the fact of their own accord. This
seems to be a striking example of the mildew being associated
with the moist weather of the autumn. It has been again
observed that the lower leaves, that is, those nearest the soil.

are the most certain to be attacked, leaves lying upon the
earth being worst of all. It has not been as abundant upon
Ampclopsis quinquefolia and A. tricuspidata as last year.

Plasmopara pygm.ka (Ung.) Schrcet. was found in small
quantity in early spring upon Anemone nemorosa but not met
with upon its other hosts.

Plasmopara Gera.mi (Peck) Berl. was in early spring one
of our most abundant and conspicuous members of the group,
as upon Geramum Carolinianum it covered the leaves with a
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white felt and developed a premature reddening of the affected

foliage. In midsummer it disappeared only to appear again

upon the seedling plants in autumn ready for its hibernation

in the substance of its hosts. It was taken also upon G. mac-

ulatum but not upon G. Robcrtianum.

B RE MIA Lactuc.e Reg. has only been met with upon gar-

den lettuce and principally in green-houses where it did some
damage.

PERONOSPORA PARASITICA D. By. is one of the most wide-

spread and common of all the mildews. It has been observed

on nearly all the ordinary hosts, as Cardamine hirsuta and

C. laciniata in early spring, and radish and cabbage later in

the season. A new host apparently in Alyssum maritimum

was found affected, growing in a green-house with radishes

near by, likewise infested. The CrucifercX in general are subject

to the attacks of this mildew.

PERONOSPORA CUBKNSIS B. & C has been the most in-

teresting species this season. It will be recalled that this

mildew, in the spring of 1889, was known only in Japan, Cuba

and this state. During that year it was found in the southern

states. Last year it was only rarely met with, but almost

daily looked for. Until midsummer of the present season it

had not been found, but since then it has appeared, literally

almost everywhere in this region, and through correspondence

it is learned that it is very wide spread and general. From

Professor Galloway I learn that it is abundant in Washington,

and Dr. Sturgis sent specimens from New Haven, where it

was common upon watermelon. Upon the same host it

seems accountable for the failure of the crop to some extent

in this vicinity. No oospores have been met with, but the

rapid germination of the violet conidia by zoospores is easily

demonstrated. The wild species of Cucurbitaceae, namely,

Sicyos angulata and Echinocystis lobata, have been examined

with the hope of finding the mildew, but without success.

PERONOSPORA EFFUSA Rabh. has been much more abund-

ant this season than formerly. The crop of spinach now

standing in some places is badly spotted with the mildew,

which will materially shorten the crop.

PERONOSPORA POTENTILI ,.i: D. By. has been taken occa-

sionally upon the common host

most interest is the finding of it upon P. grandifi

No



34° The Botanical Gazette. [December,

while recorded in Saccardo, is perhaps new to this country.

The oospores were in abundance. It was also luxuriant upon
Potcntilla Ncpalcnsis, in which also oospores were present.

Cystopus iPOMCE.E-PAXDURATyE Farl. has been abundant
upon the sweet potato foliage and the oospores in the galls of

wicea bandurata as mentioned last season. In no case

were the galls found upon the former host.

CYSTOPUS CANDIDUS (Pers.) Lev. has its long list of hosts,

and in this is a match forPeranosparaparasifica
y
hoth frequently

growing together upon the same species of Cruciferae. Fine

specimens with chalky white patches of large size were found

unusually abundant upon some horseradish plants, and in this

vicinity during June the shepherd's purse is fortunately quite

seriously affected by this white mold.

Cystopus PORTULACiE (DC.) Lev. in like manner assists

materially in killing off the purslane.

As a whole this has been a year in which the mid-season
was characterized by few Peronosporeae, but the quota has been
well filled by the rapid development of several species in great

abundance late in the season. The frosts of autumn held off

unusually late, and this, together with the heavy rains, gave
these parasites a good opportunity to make a rank growth.
The other points of particular interest have been the finding

of Fyeronospora parasitica upon Alyssum maritimum; P. Cu-
bensis in great abundance upon cucumber, pumpkin and
squash, and quite destructive to watermelons; P. effusa abund-
ant upon spinach; and P. Potentilla? upon Potentilia grandi-
flora and Potentilla Nepalensis, both hosts abounding in

oospores.

Rutgers College, New Brunswick, Al. %

New plants collected by W. G. Wright

B. L. ROBINSON.
*

Ayenia Wrightii— Fruticose : branches terete, smooth :

leaves ovate, acuminate, rounded at the base, serrate, glab-
rous on both sides, a little paler beneath, l|-2 inches long,
half-as wide

; some much smaller leaves, 4-6 lines in length,
fascicled together with the flowers in the axils of the larger
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ones
;
petioles 3-9 lines long- : flowers two to five in a group,

without a common peduncle; pedicels 3 lines in length; sepals

lanceolate, acuminate, about a line long; petals with blades

broadly rhombic, entire at the attachment of the hair-like

claw, but with four teeth near the apex, the two inner teeth

very minute, close to the adnation to the staminal cup, the

outer much larger, acuminate, abruptly bent downward and
backward ; anthers two-celled ; ovary raised on a slender

stipe of 1 line in length; fruit \\-2 lines in diameter, cov-

ered with numerous small dark glands.— Head of Mazatlan

River, January, 1889 (No. 1307). Differs from A. truncata

Rose in its terete branchlets, the longer and more slender

stipe of the ovary and in the character of its fruit.

Mimosa attinis.—Annual, sensitive: stem ascending-, sim-

ple or branched, hirsute with spreading or reflexed yellowish-

brown hairs and armed with small recurved sub-stipular and

scattered spines : petioles an inch long, bearing a single pair

of pinnae: leaflets 9-12 pairs, oblong, acutish, 5-7 lines long,

the lowest pair appressed-pubescent upon the lower surface,

the others nearly glabrous except on the ciliate margins

;

stipules awl-shaped, striate, ciliate; stipels bristle-formed,

more or less rigid and dark-colored : peduncles shorter than

the petioles, bearing small nearly spherical heads 2-2\ lines

in diameter; bractlets awl-shaped to bristle-formed, ciliate,

exceeding the flowers ;
corolla 4-parted ;

stamens 4; legumes

1-4 seeded, about 6 lines in length, i\ lines broad, the surface

minutely pubescent, and the more or less persistent margins

provided with numerous very short recurved hooks (\-\ aline

in length).— Growing in grassy land among cocoanut trees,

Mazatlan and vicinity, January, 1889 (n. 12 18 and 1265).

plants having the habit of M. pudica L. differ con-

stantly from that species in their smaller heads, and in the

characters of the fruit. In M. pudica the legume is ciliate

with less numerous, much longer, coarser bristles, which

not at all reflexed. Furthermore, the stipels in M. pudica a,,

green and much less bristle-like.

Buddleia (§Globos,E) Wriirhtii.— Shrub: branches and

branchlets slender, terete, minutely striate, smooth: eaves

thin, lanceolate, sharply acuminate, long-attenuate to a slender

slightly margined petiole, serrate, covered on both surfaces with

a close and inconspicuous canescent stellate puberulence, green

These

are
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above, paler beneath, including petiole 4-5 inches long, I-l|

inches wide, the uppermost smaller, entire : peduncles in

pairs, axillary, smooth, 5-10 lines long; heads 5-6 lines

in diameter ; calyx tomentous, obtusely four-toothed ;
corolla

1 1 times as long as the calyx, hairy within ;
stamens and

clavate entire stigma included.— A "willow-like bush/
1 head

of Mazatlan River, January, 1889 (n. 1282). Distinguished

from the South American B. globosa Lam., B. polycephala

HBK. and others by its thinner leaves and the absence of. the

dense ferruginous tomentum characteristic of those species ;

from B. connata Ruiz et Pav. by its narrow petioles, which
i

are merely connected by a line and are not truly connate.

Citharexylum Ciualoaiium.—A slender shrub, 4 feet high:

branchlets striate, roundish or slightly 4-angled, canescent-

tomentulous: leaves ovate or oblong, usually acuminate, rarely

obtuse at the apex, acute at the base, entire or with a few

shallow teeth toward the apex, pale, nearly glabrous but

slightly roughish above, with short canescent tomentum be-

neath, \\-2\ inches long, half as broad
;

petioles 2-4 lines

long : spikes single, terminal, slender, nodding ;
bractlets

minute, subulate ; flowers subsessile ; calyx campanulate, I

line long, striate, pubescent, with 5 very short acuminate

slightly spreading but not reflexed equal or sub- equal teeth ;

corolla white, pubescent within and without, exceeding the

calyx by half ; segments erect ; fertile stamens four ;
rudi-

ment minute
; style glabrous ; fruit dark, 2 lines in dia-

meter.— Mazatlan, January, 1889 (n J??5 )- Very nearly

related to C. Bcrlandicri Robinson, but differing in its larger,

usually more acuminate leaves, its campanulate rather than

turbinate calyx with acute instead of blunt lobes, in the erect

lobes of the corolla, and the glabrous style ; the corolla-lobes

in C. Berlandieri being larger and more spreading and the

upper part of the style puberulent.

Gray Herbarium, Cambridge, Mass.
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Noteworthy anatomical and physiological researches.

CONWAY MAC MILLAN.

Influence of gravity on sleep-movements. 1

Fischer has attempted in these researches to discover the

influence of gravitation upon the positions assumed by nycti-

tropic organs during the changing diurnal and nocturnal con-

ditions. The method of experimentation adopted was simple.

Two groups of cultures were arranged, in one of which plants

were placed in abnormal inclinations to the plane of gravity-

stimulation, while in the other, the plants were rotated upon

the klinostat. By these means it was possible to. show that

the plants experimented upon could be grouped in two classes:

(1) those which continued the nyctitropic movements regard-

less of the direction from which the force of gravity acted;

and (2) those which failed to assume nyctitropic positions in

the absence of normal gravity-stimulus. The first group of

plants— to which belong Trifolium pratense, Portulaca sativa,

Cassia Marylandica, Oxalis lasiandra, Acacia lophantha and

others— is named by Fischer auto-nyctitropic. The second

group, apparently smaller than the first, includes Gossypium

arboreum, Phaseolus multiflorus, Lupinus aibus and 'certain

Malvaceae, and is named gco-nyctitropic. These experiments,

if extended, might be fruitful in explaining some difficult

problems in plant positions. It would seem particularly de-

sirable to determine, if possible, for a 'number of plants, the

critical angle at: which nyctitropic movements fail to appear.

rhich might easily be investigated in manyThis is a line w .«**.«* «..&
American laboratories.

Effects of transpiration and darkness on form. 2

Wiesner here continues experimentation somewhat along

the line indicated by Palladin and others, with reference to

the connection between the form of a plant and its rate of

transpiration. He has examined more particularly those

plants which normally form a basal rosette of leaves, as in the

case of Taraxacum, Capsella, Sempervivum, etc. He finds that

* A, Fischer : Ueberdeo Einfluss der Schwerkraft auf die Schlafbewegungen

der Blaetter. Botanische Zeitung, 1890.
*„,„-!,»«,

*
J. Wiesner : Formamderung von Pflanzen be, Culture ,m absolut feuch ten

Raumer und im Dunkeln. Berichte der deutschen bot. Gesellsch., 1&91, p. 4 <>
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the behavior of different plants in a saturated atmosphere is

by no means the same, but that there may be distinguished

at least four types.

(i) The rosette of radical leaves is loosened through

lengthening of internodal areas, both in darkness and satur-

ated atmosphere. This is the case in Sempervivum tectorum.

(2) There is no change of shape in obscurity or in a satu-

rated atmosphere. This is the case in Oxalis floribunda and

Plantago media.

(3) The plant undergoes dissociation of the radical rosette

in darkness but is unaffected by a saturated atmosphere.

This is the case in Taraxacum officinale.

(4) The radical rosette is dissociated in the saturated at-

mosphere but is unaffected by obscurity. This is the case in

Capsella bursa-pastoris.

Wiesner holds that in type I the internodal elongations are

in both cases due to increased transpiration. Type 2 he finds

difficult and calls into court that witness of last resort, hered-

ity, saying that there has been produced a phylogcnetischen

Entwicklung which can not be modified by changing conditions

in the life of a single culture plant. Type 3 is explained by

considering that light retards growth while transpiration has

little or no effect, and Type 4 indicates that transpiration may
be the condition of extended growth, while light has little

influence, or none at all.

It does not seem at all certain that all of these explanations

are final. Type 2 could be better explained by some cause

separate from those investigated, acting either actively or

conservatively, to modify or inhibit the influence of the light

and transpiration current. The writer called attention in the

Gazette of May, 1890, to a peculiar epinastic position of

Solanum leaves under certain conditions which, he has since

come to believe were principally of modified transpiration.

This same plant was afterward examined by Vochting 4 and

very good photographs given of the peculiar epinastic posi-

tion. The Solanum plant also behaves in an interesting

manner in a saturated atmosphere, assuming much the ap-

pearance of an etiolated plant. This was recently determined
at the laboratories of the University of Minnesota. In a satu-

rated atmosphere the leaves, however, continue to be strongly
-__—

4 H. Vochting: Laubblaetter und Assimilationthatigkeit, Bot. Zeit., vol. 49.

no. 9.
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epinastic, although exceedingly small. There is also a for-

mation, of course, of chlorophyll, and these differences suffice

to distinguish between the etiolated and hydrelated plant.

The interesting point is the permanent epinasty induced by

atmospheric hydrolation; it is quite as marked in the small

hydrolated leaves of Solanum tuberosum as in the large nor-

mal leaves of the same plant. Along this line further re-

searches would supplement Wiesner's work and probably con-

firm and extend the investigations of Falladin. At any rate

the Solanum tuberosum is recommended as a highly sensitive

hydrolitic plant, and its further examination suggested to

botanical workers as of much probable interest.

A monograph of plant-torsions. 1

It is quite impossible to do justice to this voluminous and

painstaking record of physiological research in a brief review.

Mention will be made, therefore, of but one among the very

numerous points of interest. In his researches upon the tor-

sions in plant-organs, De Vries has had occasion to study

particularly the Dipsacus sylvestris, a plant prone to exhibit

these anomalous twistings of stems and leaves. He has ac-

cordingly cultivated the plant for many years in the botani-

cal garden at Amsterdam. In six years, by careful selection,

this distinguished investigator has established a variety of the

teasel which is so constantly characterized by torsions in the

stem and leaves that he proposes for it the name of Dipsacus

sylvestris torsus. That these monstrous plants can be so

rapidly produced by a systematic process of seed-selection is

indeed worthy of note. For figures and descriptions the

reader is referred to the article itself, which is one of the two

or three most notable botanical works of the past year.

University of Minnesota, Minneapolis.

BRIEFER ARTICLES.

Atriplex corru^ata, n. sp.- Dioecious, shrubby at base, much

branched, about a foot high, hoary throughout with a dense scurry

pubescence, very leafy: leaves linear-oblanceolate or -oblong^obtuse

~^Hugo de Vries: Mo^g7aphie der Zwangsdrehiingen. Pringsheim's Jahr-

biicher fur wiss. Botanik.xxiii, pp. 13-206.
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or acutish, entire, 3 to 6 lines long: staminate flowers in short crowded

terminal spikes; pistillate flowers in axillary clusters; bracts thick

and spongy, t
l/z to 2 lines long, obovate, united to above the middle,

the free margins above broad and truncate or rounded or acutish,

entire, the sides very variously and irregularly appendaged with spongy

tubercles or crests which have usually a corrugated appearance when

dry.—Nearly allied to A. Nuttallii. Discovered by Miss Alice East-

wood at Grand Junction, Colorado, in well formed fruit on 20th May,

1891. Miss Eastwood notes it as the earliest in fruit of several per-

ennial species of the genus growing in the same locality.

Ranunculus glaberrimus, Hook.—This common alpine species

of the western mountains is much more variable in several respects

than the published descriptions would indicate. The leaves vary

from broad to narrow, and though the cauline leaves are ordinarily

lobed, at least some of them, yet it occasionally happens that all are

entire. The plant is as a rule wholly glabrous, but the sepals are

sometimes sparsely villous with white hairs, and the achenes are either

smooth or finely pubescent. This more pubescent form, as coPected

by Mr. Siler in southern Utah with entire leaves, was referred by Dr.

Gray to B. Lentmom, which species is as yet known only from the orig-

inal locality in the Sierra Nevada.
Ranunculus Mac^uleyi, Gray.— Fine fruiting specimens of this

rare species have been recently collected by Miss Eastwood in the

Elk Mountains above Irwin, Colorado. The achenes are small, in an

oblong-ovate head, smooth, somewhat compressed, and beaked with

a rather long linear-subulate straight style. The species appears to

be well distinguished from JR. Altaicus by its pilose-ciliate leaves, glab-

rous linear-oblong receptacle, and longer styles.— Sereno Watson,
Cambridge, Mass.

The sterile flowers of Panicum clandestiniim.— The past season

there was brought into the laboratory by a student a specimen of this

species in which the sterile flowers had three well developed stamens.
According to Gray's Manual, the lower or sterile flower is "(always?)
neutral. " On examination of a large number of specimens from this

vicinity, it was found that by far the greater number had the lower or

sterile flowers staminate. Specimens from Nebraska showed many
staminate flowers also. Michigan specimens had the sterile flowers
neutral. It was also observed that specimens collected early in the
season had a larger number of staminate flowers than those collected
later.— Thos. A. Williams, State Agricultural College, Brookings, S. D.

Peculiar forms of proliferation in timothy, (with plate xxvi.)—
In a small plat of Timothy growing on the Experiment Station
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grounds of the University during the past season, a number of speci-

mens showing these two forms of proliferation were found. Such

specimens were especially numerous along an irrigating ditch which

ran through the plat. This abnormal development was probably the

effects of an over-supply of water. The form A, I have observed

before. It is frequently produced -in wet seasons on low and cold

soil. In this case the floral glume is changed to a leaf, with other

parts of spikelet normal, a represents an enlarged spikelet

In the form B the spikelet is much changed from the normal. In

a number of specimens there are four glumes, from between the inner

pair of which extends a long stipe, generally more or less twisted and

surmounted by a perfect flower. In some cases there are but two

glumes below, with long stipe and perfect flower as before. In either

case the glume above is very large, sometimes changed to a leaf, while

the palet is inconspicuous, or there is none at all. b represents a

spikelet of this form with four glumes below.— J. W. Toumey, Bot-

anical Laboratory , Univ. of Arizona.

Iris hexasrona.— In August, 1889, I collected at Carlinville in

south-central Illinois fruiting specimens of an Iris whose species was

not at the time determined because of the absence of flowers. In the

season of 1890 the flowering period of the species passed without ob-

servation. A special watch was kept during the past summer and in

J
With the exception of

two points, viz., size of capsule and distribution the features of the

plant tallied with the description of I. hexagona. Specimens were

therefore sent to Dr. Sereno Watson who identified it as above desig-

nated. While the known distribution would suggest its occurrence

in this state a careful search has found no record of such occur-

rence.—W. E. Andrews, Carlinville, Illinois.

EDITORIAL.

Our readers are invited to inspect carefully the table of conten

and list of contributors which accompany this number. By doing so

they will get a comprehensive view of "the high character and va-

riety of the original communications"— to use the - mmendatory

phrase of one of our most eminent friends. The printed pages bear

evidence of much valuable research which we i teem it a privilege t<

publish. Our readers have a large and distinguished company to
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thank for whatever of interest and instruction they have gained from

the journal during the past year.

The classification of the original articles is of some interest

Naturally taxonomy and morphology lead with 44 titles, of which

32 belong to phanerogams and 12 to cryptogams; physiology stands

next with 17 (including four entries relating to flowers and insects);

anatomy and development have 10; teratology and variations 6, ap-

paratus and methods 4; plant diseases 2; and reports of societies, etc.*

5. Making allowance for the various other places of publication the

relative numbers of articles probably represent fairly the character of

work which is now going on, if we except the study of plant diseases.

The economic bearings of this study usually determine the publication

of articles on these subjects elsewhere.

'When the great increase in sources of publication is considered it

is rather surprising that the supply for a journal covering so wide a

field as this continues unabated. The Bulletins of the Agricultural Ex-

periment Stations, the Proceedings of various societies and academies,

the West American Scientist, Zoe, the American Naturalist, the Ameri-

can Journal of Science, the American Garden, Garden and Forest and
other similar journals contain many botanical articles; the Annals of
Botany takes off some of the longer papers; while the Bulletin of the

Torrey Botanical Club and the Journal of Mycology are replete with

original articles and summaries of current work. Is there, by reason

of these abundant sources of publication, temptation to the sending
out of hasty and incomplete work ?

The editors' labor during the year has not been inconsiderable.
Twenty works have received extended review, and nearly fifty shorter

notices have been written to keep abreast of the " Current Literature
"

sent to our table for review. Under the heading " Notes and News
"

have appeared nearly 200 items, giving a great variety of information
about current events in the botanical world. This, together with the

routine work connected with the regular issuance of the journal, has
involved an expenditure of energy which few can appreciate who do
not know it from experience. It has been to the editors a labor of

love, however. They hope that the readers of the Gazette have been
helped by it to a wider knowledge and a more zealous study of the
science which we all delight to honor

Atte
cover.
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CURRENT LITERATURE.

Minor Notices.

Ever sinxe homologies were known to exist between heterosporous

pteridophytes and phanerogams the genus Isoetes has been one of

peculiar interest, for it has seemed of all known pteridophytes most

nearly related to phanerogams. Dr. Douglas H. Campbell, whose

•work in the life-histories of pteridophytes is well known, has made

a careful study of the life-history of a species of Isoetes ( I. echinospora,

var. Braunii), and has published his results in Annals of Botany (Vol.

V. no. 19, Aug. 1891), illustrated by three double plates. He has traced

the development of the male prothallium, the macrospore and female

prothallium, and the embryo as to its leaf, root, and foot). While the

details of technique are both interesting and instructive, for the sub-

ject was beset with unusual difficulties of manipulation, the interest

naturally centers about the conclusions with regard to the relationship

of Isoetes. The genus has been ordinarily placed among the Lyco-

podmeae, although Vines has called attention to its closer relationship

to Filicinese, to which latter view Campbell also inclines, and his re-

sults seem to bear him out in this view. However, Isoetes still seems

widely isolated at best, and its relationship to Filicinese, while nearer

than to any other pteridophyte group, may still be considered a some-

what distant one. While nearest to the Filicineae, it still seems to have

closer homologies with phanerogams than any other pteridophyte.

Campbell has succeeded in making the very important point that

these homologies are with the monocotyledons rather than with

the gymnosperms, thus emphasizing the notion of the independent

origin of the angiosperms from the pteridophytes and the further

notion of the origin of monocotyledons from the lilicine* through

such forms as Isoetes. Of course the intervals are still far too great

for definite conclusions, but these results with Isoetes are full of

suggestions for future investigations.

The seventeenth contribution from the cryptogamic laboratory

of Harvard University is by William Albert Setchell, under the title

« Concerning the life-history of Saccorhiza dermatodea." It is are-

print from Proc. Am. Acad, xxvi., distributed September, 1891. It

deals with a very complex and polymorphous member of the l.aminar-

Dealing first with its discover) by De la Pylaie, its distr.bution,

habitat, and season, the author treats its morphology under four peri-

ods, each characterized by some important changes in deveh ment.

Then follows a complete account of the histology of each of these per-

leae.
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iods, and then a discussion of relationships to certain specific forms
and other Laminanese in general. That the species is a polymorphic
and somewhat confusing one may judge by the fact that in literature

it appears under five generic names with nine different specific

combinations.

In an article entitled " The vitality of some annual plants/' re-

printed from the October number of the American Journal of Science,.

Mr. Theo. Holm instances a number of annual plants of which he has

found individuals having arrangements for living over winter.

Mr. Henry Eggert has published a catalogue of the Phanerogams-
and Pteridophytes in the vicinity of St. Louis, the radius being about

40 miles. This is the first complete list of this interesting region since

Geyer's Catalogue of 1842. The list contains about 1100 species, and
Mr. Eggert's long and patient study of the St. Louis flora insures a

list both complete and accurate.

NOTES AND NEWS.
Dr. Aug. F. Foerste sailed for Europe the middle of last month,

and is now at the College de France, Paris.

On page 273 the Gazette tried say that Mr. T. Kirk of Welling-
ton. New Zealand, was preparing plants of that country for distribu-
tion at 45 shillings per century.

Dr. Arthur Meyer has been called to the professorship of bot-
any in the I Diversity of Marburg. Dr. F. G. Kohl, heretofore privat-
docent. has been made assistant-professor.

Dr. Hermann Hon mann, professor of botany in the University of
(.lessen, is dead at the age of 72. Plant climatology, geography and
phaenology are the branches to which he gave especial attention. In-
deed the latter subject owes most of its present development to his
labors.

Three of the six established scholarships for garden pupils of the
Miss< ran Botanical Garden

| St. Louis) are to be awarded before the first

ot April next I hose who desire full information concerning the
great advantages offered by these scholarships, and the conditions
upon which they are awarded, should address the Director, Dr. Will-
iam I release.

' pp 292—309, with plate xiii.



GENERAL INDEX.

The more important classified entries will be found under the following

head's: Diseases, Geographical Distribution, Hosts, Journals, Necrology, Personals,

Reviews.

#
* * Names of synonyms are printed in Italics; names of new species in bold-

face
; f signifies death.

A
A A. A. S., Washington meeting. 157; botan-

ical papers, 243, 255, 282, 303; Botanical

club, 261.

Abelmoschus mosehatus, 139.

Absorption of fluids. 260.

Acer dasycarpum, 233; rubrum, 233.

Achlya, 72, 73; polyandra, 72.

Achroanthes, 322.

Actinella linearifolia, 28; odorata. 27; Rusbyi,
27* Texana, 27.

^cidium Chrysopsidis, 48, 85; Cleoniis, 48;

Liatridix, 47, 85; Trifolium-repentis, 290.

Africa, biological expedition to, 273.

Agave rigida, 131.

Agosens. 322.

Agiicultural. Department, division of botany,

92, 259; division of forestry. 188; Science,

Society for promotion of. 35.

Agrimonia parviflora, var. lnacroearpa, 3.

Agrostis, alpina, 238; geminata, 288.

Alabama, plants of, 61. 263, 282, 313.

Aleuria asteri^ina, 15.

Aleurites triloba, 141.

Aleurone grains, method of preparation. 93.

Album Nevii 288.

Alopecurus geniculatus, 288.

Altern aria, 62
Amelanchier alnifolia, 266.

Amphiachyris dracuuculoides, 148.

Anacardium occidentals 140.

Anachoroptens Decaisnei, 172.

Auanassa sativa, 131.

Andromeda polifolia, 230.

Andropogou macrourus, var. pumilus, 27.

Aneura, 324.
Angelica Ivvallii. 287.

Angaria diversifolia, 10; longipedunculata.

10; oWaofflfolla, 9.

Anona Cherimolia. 137; reticulata, 137; squa-

mosa, 137.

Antennaria luzuloides, 287.

Anthoceros, 324; laevis, 143

Aphanostephus Piimulensis, 98.

Apios tuberosa, 233.

Aplopappus Lyallii, 287; stoloniferus var.

glabratu^, 98.

Apocvnum cannabiuuni. 70.

Apodanthes Blauchetti, 84; tflobosa, 83;

Prin^iei, 83
Apple leaves, fungus disease on. 265.

Aquatic monocots, leaves of, 305.

Aquilegia Canadensis, 229.

Arabis Drummondii, 229; Macounu. 286.

Aralia quinquefolia, 232.

Arboretum, a national 262.

Archangelica atropurpurea, 231.

Archegoniata. phvlogenv of, 257, 323.

[35

Arctostaphylos pungens, var. craterieohi,

13; Uva-Ursi, 232.

Arenaria tenella, 286.

Arethusa bulbosa, 230.

Arisaema tnphyllum, 164.

Arnica cordifolia, 287; latifolia, 287; Parryi,

287.
Arrow-weeds of Mexico, 262.

Artocarpus incisa, 139; integrifoha, 139.

Arundo, 135.

Asarum caudatum, 287.

Aspidium adscendens, 14; fragrans, 111

Assimilation, simultaneous evolution of O and

CO*, 273.

Aster, Orcuttii, 113; pauciflorus, 148; steno

meres, 287.

Asterella, 325: hemisphenca, 142

Asterophvllites Williamsoms, 173.

Astragalus alpinus, 229.

Atiichum angustatum, 206; Selwyni, 206; nn-

dulatum, 206.

Atriplex oorrugata. 345.

Australian A. A. S.. 93.

Averrhoa Bilimbi, 140.

Ayeuia Wright ii, 340.

B

Bacteria, of cucurbits, 257; 303; test for excre-

tion of acids, 320

.

,„ ^
Bacterial disease of cabbages, 265; of oat- 257.

Bacterioloirv, use of fermentation tube in, 2>9.

Barbula megalocarpa, 206: ruralis, 206.

Barveidanua parasitica. 263.

Bassovia DonWl-Smlt h 1 1 . 145; macrophylla,

145; Mexicana, 115

Beans, tubercles on roots, IBS.

Besleria onogastra, 197; ransamalana, 19,.

Bicollateral bundles. 308.

Bidens Antiguen-ds, 100; connata, 148; net-

erosperma, 100; leucantha, 100.

Biologv, use of word, 32, 89.

Bixa orellana, 140.

Bli stria sapida. 138. .
(

kofconia inte^rifolia. l.vnlcan^. 1

Botanical Divfsion, 92; field work of, 259

Botrvchium. apical growth in root> 3,. sim-

plex, 230.

Bouteloua uniflora, 26.

Bowmannites Dawsoui. IW.

Brachistus ieuinMensi*. 144.

Brasenia peltata, 230.

Brazil, Agricultural College, 2,4.

Brenna Lactucae. 339.

Brickellia Hartwegi. 98; P*< a.veM*, *
Bromelia Pinguin, 35

Bruchia Hallii 207.
q

Bryophvtes, relationships of. 3ii.

BuddlefaAVriKlitii, 341.
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C
*

Cabbages, bacterial disease of, 265.
Cajanus Indicus, 140.

Calamagrostis cleiisus, 147; koelerioides, 147.
Calamanas, 174.

Calamostachys Bmneyana, 173.
Calla palustris, 231.
Caliaeolepium Warscewiczii, 196.
Calopogon puichellus, 230.
Caltha palustris, 231.
Calypso borealis 230, 241, 296.
Calystegia sepium. 233.
Cameliua sativa, 233.
Campanula Americana, 70; aparinoides, 233;

rotundifolia, 112.
Campbell, D. H., appointment, 156.
Camptosorus rhizophvllus, 112.
Canbya, 160.

arphoxera ptelearia, a new herbarium pest,
263. 334.

v '

Cardamine bellidifolia, 286.
Carex chordorhiza, 230; Houghtonii, 229; irri-

gua. 231; lacustris, 230; marcida, 288; pau-
eiflora, 230; rostrata, 230; Tolmiei, 288

Carica Papava, 138.
Carmen Island, flora of 258.
Cassandra calyculata, 230, 232.
Casuarina equisetifoha, 133.
Ceanothus, tubercles on roots, 262.
Cecropia peltata, 137.
Celastrus scandens, 231.
Cephaelis dichotoma, 12; Rlomerulata, 12
Cephalanthus occidentalis, 65.
Cercospora Bolleana. 289; Gossvpina, 62, 64.
Cereus grandiflorus, 135; Sargentianus, 320;

swartzn, 135.
Characeae, relationships of. 323.
Cherry, destructive disease of, 266
Chorisia soluta. 1.

Chrysophyllum Cainito. 140.
Citharexylum < imiloanum, 342
Citrus decumana. germination of, 179.Cladoma rangiferma 112
Cladosporium 266; fulvum, treatment of, 265.Clavtonia cordiloha, 286.
Cleistogamy in Polygonum, 273 314
leraatis verticillaris, 231; Virginiana, 231.Uibadium arboreum, 99; Oonnell-Smithii,

98; Sunnamense, 99
eli(

Sip^s::!^rr
Uhii

' 5; iaxiflora ***•

Clubs^botanical, in California, 296; in Canada.

Coleochcete, 324.
Cnictis arvensis, 157.
Coccoloba uvifera, 136.
Cocos nucifera, 131.
Coemansiella spiralis, 201
Coix lachryma, 136.
Coleosporium Viburni, 226
Collecting, better specimens 187
Colletotrichum Gossvpii 62 '289

*

Colocasia esculenta 139
Columbian Exposition,' botanical exhibit at,

Composite of Colima, 258; of Guatemala <nConiothenum llicinum, 4e.
^^^"^a, 95.

Conocephalus conieus 143
ConosteRiahirtHIa, 4; lasiopoda 5

^"munM Pmt°PlaSm l" Batrachosper-

Srd^Ss^nnS,^1" 1^-, 232.

^TSSuErA US
«Wb~«». H8, 287; sto-

Corydalis glauca, 231.
Coscinodon Raui, 207.
Cotton, black rust of, 61; fungus diseases of,

265.

Coulter, J. M., appointment, 156.
Coursetia axillaris, 180, 217.
Crepis runcinata. 287.
Crescentia Cujete, 140.
Croton capitatum, 149.

Cryptotaeuia Canadensis, 299.
Currant canes, a new disease of, 262.
Cucurbits bacteria of, 257, 303.
Cupressinoxylon, 91.

Cyathea arborea, 133.
Cyperus Engelmanni, 128.
Cvpripediumacaule, 241; arietinum. 241; spec-

tabile, 232.
Cystopteris fragilis, 111.
Cystopus candidus, 340; Ipomceae-panduratae,

340; Portulacae, 340.

D
Daisy, monstrous form of, 150.
Dalechampia scandens, var. trisecta, 199.

Daphnopsis Tuercklieimiana, 13.

Darkness, influence on form, 343.
Delphinium simplex, 285.
Desmideae of Brazil, 158.
Desinidiospora inyrintTophila, 203.

Deyeuxia Canadensis, 288; glomerata, 288.

Diastase in green leaves, 320.
Dicranum hyperboreum, 207; palustre, 205;

scoparium, 205.
Dieffenbachia Seguine, 134.
Dionaea, movement of, 258.
Dioscorea, 139.
Diseases: apple leaves, 265; cabbages, 265: cher-

ry, 266; cotton, 61, 265; cucurbits, 257, 303;

currant canes, 262; oats, 257: pear blight,

259; sweet potato, 257; tomatoes. 265.

Distichlis maritima, 275; prostrata, 277; thal-

assica, 277.
Dothiorella >'elumbii, 46.

Douglasia arctica, 34.
Draba nivalis, 286.
Drosera anglica, 217.
Dysodia chrysanthemoides, 148.

E
Economic botany, possibilities of, 255.

Edraxylon, 174.
Embryo of Osmunda, 256.
Euceha cordata* 100; fcetida 100; heterophylla,

100; Mexicana, 100; subaristata, 100.

Entada scandens, 137.
Entomosporium maculatum, 290.
Epichloe typhina, 284.
Epilobium clavatum. 286.
Epipactis gigantea, 288; helleborine, 287.
Equisetineoe. relationships of, 323.
Equisetum. 329.
Eragrostis spioata, 146.
Erigeron Tweedyana, 237.
Enocaulon septangulare, 230.
Eriodendron anfractuosum, 133.
Eriogonum niveum, 287.
Eriogynia caespitosa, 237; Hendersonii, 236.
Eriophorum alpinum, 230.
Erodium cicutarium, 148.
Krythraea i'riiigleana, 85.
Erythronium, 291; mesochoreum, 294.
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Eupatorium ageratifolium var. purpureum,
98; azureum, 96; ciliatum, 96; DomieU-
Smithii, 95; var. parvifolium, 96; lyra-
tum, 96; populifolium, 97; Kafaelense,
97; rigidum, 98; Tuerckheimii, 97.

Kuphorbia atitiquorum, 135.

Hverhattia hvmenuloides, 204; litfiiatilis,

204.

Experiment station botanists, 288; bulletins,

91, 156, 184, 189.

F
Fabronia pusilla, 207.

Fasciation in Cnicus, 236.

Filicinese, relationships of, 323.

Fimbristemma calycosa, 196; gonoloboides,

196.
Flowers and insects, 65. 312.

Fluids, absorption of 260; movement of, 260.

Foraes Kllisianus, 113; fraxmophilus. 114.

Fragaria Virginiana, 286-

Frankia, 202.

Fraxinus, 165.

G
Calactia discolor, 194; Jussiaeana, 194.

Gases in plants, 260.

Geographical Distribution: Alabama, 61, 26<S,

282, 313; Canada, 285; Carmen Is.. 258;

Colima, 258; Guatemala, 1, 95, 144, 191;

Illinois, 347: Maine, 228; Mexico, 340:

Montana, 45; St. Croix, 108, 126; West In-

dies, 130.

Geotropism, apparatus to show, 147.

Gnaphalium decurrens. 287.

Golionema hetcrophyllum, 267.

GonatorrJtodiella parasitica, 202.

Gonatorrhodum, 202.

Goodale, G. L . return of, 188.

Goodvera pubescens. 232; repens, 232.

Gramineae, anatomicai;characters of, 166, zi»,

275.

Gravity, influence on sleep-movements, 343.

Guatemala, plants of, 1, 95, 144, 191.

Guilandina Bonducella. 136.

Gurania Doniifll-Smithii, 10; Levyana, 11.

Gutierrezia Texana, 148.

Gymnosperms, 174; relationships of, SIS.

GVnoxys Hcrnkei, 102.

H
Habenaria blepharigiottis, 230; Hookeri. 232.

hyperborea, 232; orbiculata, 232.

Haematoxvlon Campechianum, 137.

Halonia, 173.

Halorageae, 294.
r

. tm%t

Haplotrichum fimstarntm, 19; glomerulosum

16; rosetun, 16. . Q
Helenium nudiflorum, 148; tenuifohum, 149.

Helianthus aunuus, pollination ot, 234; moms
312.

Hcluocephaliiiii sarcophiluin, 201.

Heliotium MontaiiH-n-e, 45.

Hemicarpha subsqnarrosa, 128.

Hemizonella Durandi. 287.

Henrva costata, 198: Imbricans, 198; scorpio-

ides 198
Herbarium/new pest of, 263. 334, the Parry,

297. specimens, better, 187, labelling, 33,

Heredity in plant hybrids, 255.

Heterarigium Grievii, 175.

Heterocodon rariflorum, 287.

Heteropteris cotinifolia, 2; retusa, 2.

Heuchera Wiliiamsii, 237.

Hibiscus Sabdarifa, 140.

Hippomane mancinella, 141.

Hoffman, H. f, 350.

Hosts: Alyssum. 339, 340; Ampelopsis, 338;

Anemone, 338; ant, 203; Arundinaria,282,
Cardamine, 339; Carex, 226; Cassia, 313;

Chrysopsis, 48; Cleome. 48; cotton, 61;

Cvperus.227; Gentiana, 227; Geranium,338,

339; Hypocrea, 202; Hypomyces, 202:

Ipomoea, 340; Juniperus, 184; Lactuca,
208; Liatris, 48; Nelumbium, 46; Potentilla,

339. 340; Quercus, 297; quince. 184; Rumex,
225; service-berrv, 184; Setaria, 338: Shep-
herdia, 113; Stipa, 225: Tephrosia, 314;

Viburnum, 226.

Houstonia purpurea, 113, 229.

Hura crepitans, 133.

Hybrids, anatomical characters of, 59; hered-

ity in plant, 255.

Hydrastis Canadensis, 73, 122

Hymenophvllum, 326.

Hvphomycetes, North American, 14, 201.

Hvpnum Brewerianum, 207; colpophyllum,
"

var. flagreWforme, 207; crispifolium, 206;

Nuttallii, 207; pmnatifidiim, 207; pyg-
maeum.206; ramulosutn, 206.

Hypocrea, 202; tuberiformis, 256, 282.

Hypocrella tuberiformis, 284

Hvpomyces, 202.

I

of flow-

Illinois, plants of, 347.

Indiana Academy of Science, 36.

Insects and flowers, 176; mutilation

ers by, 312.

Iris heagona, 347.

Isoetese, relationships of. 323.

Isopyrum biternatum, 285.

J
Jackson ia, 322.

Jambosa vul^an>. 139.

Janipha Manihot. 139.

Teffersonia diphylla. 164.

Tournals: American Naturalist, 189; Amen-
can Chemical Journal, 92; American Gar-

den 156; Atti Institut. Hot. Favia 60;

Atti' Soc. Ital. 156; Annales des - i.

Naturelles, 60. 298, 305, 308; BptajL Cen-

tralblatt, .58, 92. 93. 94; Botainska Notiser,

156; Botanische Zeitung, 34. 168 Bulletin

Soc. Bot. de France, J4; Bulletin Swui

.Bot. Soc. 158; Bui i
lorrey Bot Club,

S5 89 91 189. 291. 295: Ceutralblatt fuer

Bakte'riologie. 218; Cincinnati Sac-Nat.

Hist 295: Deutsche Bot. Monatssehrdt 59;

Education, 120; ^dener;a Chronicle.^,

156; Gardenaud P. 84 157; Seville*,

157 158; Journal of Botany, 5S. 59. 91 156,

188 189 242- Journal de Botanique, 34 184;

Le Botaniste, 155; Pharffl -eutische Rune

«*hau 91 Pittonia. 89, 322; Prmgsheim s

fahrlmecher fuer i is. Botani* 60
;
Vr<

;

ceedings.of the B on Soc. Nat Hist.

M5 Proceed inKs of the Phila. Acad s,ci.

56- Revue general de Botanique, 155, 189.

&; Trans%ona Kan*- Acad. «A W.
186- Transactions of St. Louis Acautmy

Scil 92; Zoe, 90, 188-

Jumping se< ds of Mexico, 262.

osa var. robuatior, 6,
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K
Kalmiaglauca, 232; latifolia, 232.
Kelsey, F. D., lectures, 217.
Keteleeria Fortunei, 274.
Koeleria cristata, 147.
Krauhnia, 322.

L
Labiatae, key to N. A. genera 49.
Lactuca sativa, 208.

Ivaticiferous tissue, 298.
I«aurinoxylon, 91.
I^eaf-structure of Distichlis and Pleuropogou,

275; of Uniola, 166, 219.
leaves of aquatic monocots, 305.
lecithin?, biological functions of, 260.
Ledum latifolium, 232.
I*eguniinosse, fixation of free nitrogen, 34.
Leutinus plioliotoides, 45.
r,epidodendra, 173.

Leskea Austini, 207.
Ivigusticum scopulorum, 287.
Lininanthemum lacunosum, 230.
I.inaria vulgaris, 157.
Ustcra cordata, 232.
IJthospernum arvense. 157.
Liverworts, apical growth of, 141; relation-

ships of, 323.
Lobelia cardinalis, 68; Dortmanna, 230; laxi-

flora, var. insignis, 13; spicata, 68; syph-
ilitica, 68, 69.

Lonicera coerulea; 230.
L,uiua hvpoleu<-a, 43, 44; IMperi, 43.
I.ycopodineae, 174; relationships of, 323.
Lycopodium immdatum, 230.
Lyginodendron Oldhamium, 174, 175.

M
Macfadyeua siinplicifolia, 198.
Macleauia cordata, var. linearfolia, 12.
Madura tinctoria, 137.

Macrosporium nigrieanriuiii, 62; parasiti-
cum, 62; puccinLoideg, 47.

Madia glomerata, 287; sativa, 287.
Maine, flora of Orono, 228.
Maize, sterility of, 58.

Manchester group of botanists, 215.
Mangifera Indica, 138.
Maranta, 139.

Marchautia. 325; polvmorpha, 142, 143
Median's Monthly, 167.
Metanthcrah tata, 100; oxylepis, 100.
Masson, Rosine, f, 218.

Maximowicz, \ % 155.
Melica multinervosa, 235.
Mflocactus com munis, 135.
Melons, bacteria of, 303.
Melothria Donnell Stnithii, 9, var. hirtellia,

9, var. rotundi folia. 9; scabra 9
Menyauthes trifoliata, 230.
Metxgeria, 324.
Mexico, new plants of, 340.
Miconiat»uatemaleiiKig,5; Tuercklieimii 5
Micromeria Douglasii, 287.

'

Microseris nutans, 287.
Microstyhs. 322.
Mimosa atlinis, 841.
Missouri Botanic Gardes scholarships 350
Mollisia cinerea. 46.
Monarda citriodorft , 149.
Monilia fructigena, 266.
Monochietum ditlusum, 4.

Monocots, leaves of aquatic, 305.
Monomialism, 215.
Montana, new species of fungi, 45.

Montanoa ovalifolia, 99.
Morong, Thos., appointment, 34.

Mortierella, 201.
Mosses of N. K. America, 90; of North

America, 205.

Mounting plants, 57, 121.

Movements, influence of gravity on, 343.

Mucor glomerulosus , 16.

Mueller (Thurgau), H., appointment, 58.

Muhlenbergpa Alamos*, 146.

Musa paradisiaca, 138; sapientum, 133.

Myrica cerifera, 91.
Myriocarpa longipes var. Y/.abalensis , 13.

Myrodia Oiiatemalteea. 2; funebris, 2.

Myurella Careyana, 207.

Myxomycetes," collecting and preserving, 263.

N
Naegeli, K. von, t, 242.
Nardosmia palmata, 232.

Nebraska phanerogams, 188.

Necrologv: Hoffmann, 350; Masson, 218;

Maximowicz, 155; Schoniburgk, 217; Von
Naegeli, 242.

Nectria, a new, 257; Vandae, 257.

Neea psychotrioides, 199; Wiesneri, 199.

Nemopanthes Canadensis, 232. .

Neopringlea, 294.

Nephradenia fruticosa, 196; ueriifoha, 197.

Nephrodium ascendens, 14; duale, 14.

New Zealand, plants of, 273.

Nicotine, development of, 320.

Nitrogen in leaves, relation to light, 321.

Nomenclature, 151, 215, 268, 318.

Notholaena Neallevi, var. Mexican*, 68.

Nuphar advena, 127, 231; luteum, 230.

Nymphaea reniformis, 127.

o
Oats, bacterial disease of, 257.

CEdocephalum albidum, 23: album, 17, j6r

alienum, 17, 23: aurantiacum, 23; badi-

um, 23; byssinum, 23; crystaihnum, 24;

echinulatum, 17, 26; elegans, Yl\fimetar-

tium, 24; glomerulosum , 15, 24; hyalm/
um,24; laeticolor, 24; pallidium, 17, i5;

pvriforme, 24; Preussii, 24; roseum, 17,

24; sulphureum, 25; vert u-illat urn, 18,

26.

Oligonema, 267.

Ophioglosseae, 41.

Ophioglossum , 324. Qf.

Opuntia coccinellifera, 135; Ficus-indica, 1*>;

spinosissima, 135; Tuna, 135.

Orange tree, a remarkable, 311.

Orcuttia, 145; Greenei. 146.

Oreopanaxcapitata, 195; oligocarpum, iy*

Orobanche racemosa, 262.

Oryzopsis Canadensis, 232.

Osmunda, 230, 325; apical growth in roots,

37; cinnamomea, 256; Claytoniana, 256.

Ovules, 92.

P
Pachvstima Canbyi, 90; in cultivation, 187.

Palmer ,Ed., collections of, 156, 242.

Panicum clandestinum , sterile flowers, «34b.

Papaver nudicaule, 285.
Parasites, classification of phanerogamous

>

297.
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339; gan-
Potentil-

Parathesis melauosticta, 195; pleurobot-
ryosa, 195; sessilif.ilia 195.

Parnassia palustris, 58; staminodes, 58.

Parthenium Hysterophorus, 149.

Passifloraallantophylla, 7; clypeophylla,
6; di<»tophylia, 8; ornitlioura, 8;

transversa, 7.

Paullinia scarlatina, 193.

Peach vellows, 322.

Pear blight, 259.
Peary, ft. R. H. , expediton of, 190.

Peat bogs in N. B., 123.

Pedieularis Canadensis, 231.

PelHa, 324.
Pentstemon Haydeni, 311.

Peronospora Cubensis , 349; effusa,

gliformis, 208; parasitica, 340;

lae, 339.
Peronosporeae, 338.

Persea gratissinia, 138.

Personals: Anderson (F.W.), 90; Arthur (J.

C.),274; Bailey (L.H.), 156, 274; Barnes
(C.R.), 122; Berlese (A.N.), 188; Bolley

(H.L.), 156; Brandza(M.), 155; Britton

(Dr. & Mrs.), 188; Campbell (D.H.), 158;

Cockerell (T. D. A.), 156; Cook (O. F.),

273; Cooke (M.C.), 156: Coulter (J.M.),
156, 217; Darwin (F.), 320; Davenport (G.

E.),320; Deane(W.), 156; Foerste (A.),

350; Goebel (K.), 297; Goodale (G.L.), 93,

188, 320; Halsted (B. D.), 273; Hill (E.T.),

34; Holm (Th.), 273; Kelsey (F.D .), 217;

King (T.), 273; Knowlton (F.H.), 273;

Koehxie (E.), 189; Kohl (F. G.), 350;

Krossnoff (A.), 273; Macfarlane (J-M-).

273; Macloskie (G.), 217; Masson <R.),218;

Maximowicz, 155; Meehan (T.), 157;

Meyer (A.), 350; Morong (T.), 34; Muel-

ler-Thurirau (H-), 58; Naegeli (K.), 242;

Palmer (Ed.), 156, 242; Pringle (C.G.),

58; Robinson (B.I,.), 188; Schimper (A.

W.), 319; SchomburgkiR.), 217; Seaton

(H.E.),217; Setchell(W.A.), 188; Smith

(E.F.),322;Stapf(0.), 90; Sturgis ( W.C.),

188; Thaxter (R.), 188: Tourney <J.W ),

242: Underwood (L.M.), 188, 189, 321;

Wilson (W.P.), 58; Wortmann (J.), 58.

Pestalozziella \ n<i«*rsoi»i, 48.

Peucedanum bicolor, 286.

Peziza 15; arenaria, 22.

Phalaris arundiuacea, 230.

Phloem, relations of, 308.

Phoma llicina, 46.

Phvllotaxy abnormal, 159.

Phvlogenv of Archegoniata, 257, 323.

Phvtophthora infestans, 338.

Pimenta acris, 139; vulgaris, 139.

Pinus l>onn« Ll-^mitliii, 199, 319.

Pisonia aculeata var. maeraiithocarpa, 198.

Plantago lanceolata, 157.

Plasmopara Gerauii, 338; pygmaea, 338; viti-

cola, 338. c .

Pleuropogon Californicum, 279; refractutn,

278; Sabinei, 280.

Pogonia ophioglossoides, 230.

Pomciana regia. 133.

Poisoning plants, 189.

Poisonous action of distilled water, 274.

Pola nisia, 322.
t

.

Polygonum acre, cleistogamy oi, i7rf, .Ji*.

Pofvporus annosus, 15; officinale, 2b£

Pon'tederia cordata, 230.

Postage on plants, 218

Potamocretonaceae, 305.

Potamogeton crispns,
perfoliatus var. 127;

binsii, 127; Spirillus, 127, 128.

288; pectiuatus, 127;

praelongus, 127; Rob-

Potentilla dissecta, 3; Doimell-Suiithii, 3;

Ehrenbergiana, 3; palustris, 230; Rich-
ardii, 3; tridentata, 229.

Pringle's collections, 58.

Prizes, botanical, 321.

Prothallium of Osmunda, 256.

Protoplasm, structure of living, 306.

Primus Pumila, 229.

Psidium Guava, 138.

Psilostrophe, 322.

Psychotria Martiana, 12.

Pteridophytes, relationships of, 323.

Puccima Caricis-strictae, 226; C'yperi, 226;

uiedusanndes. 226; ornata, 225; Stipae
r

synonymy of, 225.

Pyrrhopppus, 322.

Q
Quercusheterophylla, 263.

R
Rachiopteris, 172; aspera, 174; Grayi, 173;

hirsuta, 173.

Ranunculus Flammula, 129, 130, 233; glaber-

rimus, 346; hederaceus, 285; hispidus,

285; lacustris, propagation of, 115; Ma-
cauleyi, 346.

Raph ides, cause of acridity, 267.

Raveneiia C'assia-rola, 313; glandulaeformis.

314. . cr .

Respiration, simultaneous evolution ofO and

Reviews': Aveling: Introduction to the study

of botanv. 211; Bailey: The nursery book,

185; BatIIon: Histoire des plantes, 183;

Bergen: Glimpses at the plant world, 317;

Brotherusgf Sczlan: Musci Lapponiae Ko-

laenses, 271; Campbell: Isoetc* echino-

spora, 349; Coulter: Flora of lexas, 268;

Drude: Handbuch der geographi-ehe Bo-

tanik, 153; Eggert: Catalogue of St..Louis

plants, 350; Ellis & Everkart: N. Ameri-

can Pvrenomycetes, 121: Engelmann:
Botauisches Adre-buch, 217, 240; Earlow

& Seymour: Host Index, 271; Cray: Re-

vised manual, 90, 211; Forest trees of

North America, 240; Greene: Flora Fran-

ciscana, 185; Griffiths: Diseases of crops

,

120- Hackel: Grasses of dry climates , 87,

Hielev df Raddin: l-loraot Cook county,

Ills "271- HUlhouse: Practical Botanv, 210:

Hitchcock: Catalogue of plants of Am-

-

Iowa 88; Holm: Gerim nation of some N.

A. plants, 185; Underground -Structures of

plants, 89: Vitality of annual plants, 350

Jesup: Flowering plants and Sisterm-
toerams of Hanover, N. M., 186: A iM-

man: PflaMcnbiologische Stndien mm
Russisch Lappland, 153; Lazenby& Wer-

ner-Catalogue of Ohio plants, 56; Ma-

coun- Ctaogue of Canadian plants, 32;

MacLeod: Fertilization of flowers 57;

Y/ix On a Kephir like yeast. 270; Pear-

^Canadian Hepatieae, 32: Bmkghm
Botanical collector's guide, 31.: Richards:

Structure and development of Choreoco-

lax 270; Richter: Plantae Europaeae l r>2,

Robinson: Contributions ***22*&2m
barium, 294; Rose: Contributions from

Kil Herbarium 293; &'£*&
loge Fnn« im. 316; Sargtnt: S a of X
x 30- Sauvareo*: Sur les lemiieaae

qtielques monocotyledons auuatiques,242,
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305; Schulz: Adaptation to pollination.

55; Scribner; Fungus diseases of the
grape and other plants, 184; Mexican
grasses, 294; Setchell: Notes on the spee-
ches of Doassansia, 270; Saccorhiza der-

matodea, 349; Smith: Euumeratio Plant-
arum Guatemalensium, 185; Strasburger:
(see Hillhoiise)\\Thaxt& North American
Iyaboulbeniaceae,120, Report of Conn, ex-
periment station, 155; Trelease: Species
of Epilobium, 182; The Missouri Botani-
cal Garden, 56; Von Tubeuf: Samen,
Fruchte und Keimlinge der Culturpflan-
zen, 242; Watson: Contributions to North
American botany. 294; Warming: Podos-
temaceae, 233; Weed: Plants as rock-
makers, 31; Woo!!: Plants of Sidney, 295;

Zopf: Pilze, 29.
Rhachiopteris, 172.

Rhacopteris, 172.

Rhamnus lanceolatus, 165.
Rhizogonium lacunosum, 173; reticulatum,

173; verticillatum, 173.
Rhizophora Mangle, 135.
Rhodora Canadensis, 232.
Rhopalotnyces candidus, 19, 25; cervinus, 19,

20, 25; Cucurbitarum, 20, 25; elegans, 20,

21, 25; nigripes. 22, 25; pallidas, 19, 20;

straiKgulatus 21, 25.

Riccia, 143.

Riddellia, 322.
Robinia Pseudacacia, utilizing free nitrogen,

58.

Robinson, B.. I,. , resignation, 188.
Roell's collections, 59.

Roilinia Sieberi, 137.

Rubus Chamaemorus, 126; occideutalis var.
gramlitlora. 3.

Rumex crispus, 157.

s

Sagittaria heterophylla, 128.
St. Croix region, flora of, 108, 126.
Salsola, 262.
Sanguinaria Canadensis, 159.
Sahx Austinae, 106; Barclayi, 107; Breweri,

106; Browniivar. petraea, 107; Californica.
106, 107; cordata, 104, 107; Coulteri, 105;
Drummondiana, 106; flavescens, 105;
Geyenana, 105; glauca, 107; Hookeriana
104, 108; Humboldtiana, 102, vars. 102,
103; laevigata, 103; lasiandra, 103; lasio-
lepis, 104, 106; Ummoni , 106; longifolia,
104; lucida, 103; macrocarpa, 105; Monica.
107; nigra, 102; pellita, 106; phlebuphvlla,
107; reticulata, 108; rostrata, 108; Scou-
lenana, 105; sessilifolia, 104; Sitchensis,
105, 106; tenera, 107; vestita, 108.

Sapota achras, 138.
Saprolegnia, 72, 73.
Barcodes sangninea, 54.
Baxifragaceae, anatomical characters, 68.
Saxifraga Virginiensis, 231.
Bcbinzia Alui, 262.
Schomburgk. R., f, 217.
Scirpu- deoins, 128.
Sclerospora graniiuicola, 338.
Seatou. H

. K., collections in Mexico 217
Seen inm edule, 139.
Selaginella rupestris, 112.
Seuecto Aschenbornianus, 101; Uotinell-

smitliiiL 100;
, Candelariae, 102; Cobatte»*U, 101; Ghiesbreghtii, 101, var. pan-riHorus 101; grandifolius, 101; Kermesums, 102.

Serjania acuta, 192; Cambessedeana, 193;

psilophylla, 191; rhachiptera, 192;

rufisepala, 191; sordida, 191.

Setchell, W. A., appointment, 188.

Sicyos Deppei, 12; longisepalus, 11.

Sidalcea malvaeflora, 286.

•Mjsmoideomyces dispiroides, 22, 26.

Silene Grayi, 44; Suksdorfii, 44; Macounii,

286.
Silphium laciniatum, 114.

Sitilias 322. m . . . .

Sleep-movements, influence of gravity on,

343.
Smilacina trifolia, 230.

Solanaceae from Guatemala, 144.

SoLannmDonnell-Smitliii, 144; olivaeforme,

13; rostratum, 149.

Solenophora erubescens, 197.

Spartina cvnosuioides, 230; densiflora, 2JM,

Gouini, 292; gracilis, 292; junciformis,

292.

Spathyema, 322.

Spectroscope in botanical studies, lob.

Spermaphytic flower, terminology, 178.

Sphaerotheca lanestris, 297.

Sphagnum. 324.
Sphenophvllum Stephanense, 175.

Spilanthes'Beccabunga, 100; repens, 100.

Spiranthescerntia, 232 gracilis, 232.

Spirogyra, conjugation, 35.

Spondias lutea, 194; Kadlkoten, 194.

Sporobolus piloaus, 26.

Sporodesmium sorisporioides, 47.

Stapf, Otto, appointment, 90.

Stellana longipes, 286.

Stevia compacta, 95.

Struthiopteris Germanica, 233.

^turgis, VV. C, appointment, 188.

Sugar in fungi, 34.

Swietenia Mahogoni, 137.

Symplocarpus, 322; fcetidus, 230, lb4.

Syncephalis, 201.

Systematic botany, future ot, 1^6.

T
Talinum patens, 112; teretifolium ,

US-

Taraarindus Indica. 140.

Taphrina Pruni, 266.

Technique, notes on, 71.

Tecoma radical, mutilation ofpowers, rfw.
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Scribner's Magazine.
An Exceptional Year.

The Year 1891 has been marked by a greater advance than any similar period
since the Magazine was established. Not only has the literary and artistic ex-
cellence been maintained and increased, but a corresponding gain has been made
in the sale and influence of the Magazine. At the end of 1891 the circulation
has risen to more than 140,000. It may justily be promised that the further
improvements for the coming year will be proportionate to these largely increased
opportunities.

For Next Year.

It is not possible to give, in a brief space, an account of all the features in

preparation, but the material is deficient in neither importance nor range of

subject. Among the subjects treated:

The Poor in the World's Great Cities.

It is proposed to publish a series of articles, upon a scale not before attempted,
giving the results of special study and work among the poor of the great cities.

The plan will include an account of the conditions of life in those cities (in

many lands) where the results of research will be helpful for purposes of com-
parison as well as for their own intrinsic interest. While, from a scientific point
of view, the articles will be a contribution of great importance, the treatment
will be thoroughly popular, and the elaborate illustrations will serve to make
the presentation of the subject vived as well as picturesque

Washington Allston.

Unpublished Reminiscences and Letters of this foremost among early American
painters. A number of illustrations will lend additional interst to the articles.

Out of Door Papers.

In the early spring will be begun a number of seasonable articles, among them
being:

Small Country Places, how to lay out and beautify tqem, by Samuel Parsons, Jr

Fishing Lore from an Angler's Note-Book, by Dr. Lerov M Yale

Mountain Station Life in New Zealand, by Sidney Dickinson.

Hacing in Australia, by Sidney Dickinson, with illustrations by Birge Harrison

The illustrations are made from original material.
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,

PRICE, 25 CENTS. $3.0O A YEAR.
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The year just closing has been an especially prosperous one. The number of

contributors has been large, the articles have covered a wide range of subjects,

and both the scientific and educational value of the writings have reached a

high standard.
Although promising but 24 pages monthly, the issues have averaged about 30.

The illustrations have been ample, averaging more than two and a half full

plates for each number, with many cats printed in the text. These have been
of the best quality of photo-engraving and lithographic work.

FOR 1892.
The make-up and conduct of the journal will remain essentially as heretofore.

The secure financial basis which has now been reached justifies the publishers

in announcing

AN INCREASE IN SIZE

from 24 to 32 pages monthly, with the probability that, as in the preceding

years, the number of pages printed will exceed the number promised.
The now familiar appearance of the journal will not be altered by any marked

changes, although a few minor ones will be introduced, the most important be-

ing the substitution of heavier paper.

In order to meet more fully the demand for information regarding recent re-

searches by foreign botanists, arrangements have been made to present a series of

RESUP.TES OF FOREIGN WORK
in several lines of activity, modelled upon the series in vegetable physiology
already begun by Professor MacMillan (and to be continued), which has at-

tracted such favorable attention.

It is the desire of the editors to have

EVERY DEPARTMENT OF BOTANY REPRESENTED

upon the pages of the journal, without undue favor toward any. The journal
is devoted to botany in its widest sense. That its aim in this regard has hereto-
fore been reasonably well attained can be seen by reference to the table of con-
tents for the last year; but it is hoped that contributors and readers will bear in

mind that any apparent or actual omissions are not due to editorial disfavor.
With the beginning of 1892 the publication office changes from Crawfordsville

to Bloomington. Ind. This is the second change in the sixteen years of the ex-
istence of the journal. It was published at Hanover, Ind., from its beginning
in 1875 to 187Q, and at Crawfordsville from 1880 to the present time.
The subscription price remains unchanged.

$2.50 A YEAR.

Editors and Publishers:

JOHN «. COULTER. Bloomington, Ind. CHARLES R. BARNES, Madison, Wis

J. C ARTHUR, La Fayette. Ind.

^See page 2 of couer /or directions as to remittances.*®


