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NOTICE.
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products.
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ON THE EXPERIMENTAL CULTURE OF

SILKWORMS IN PERAK.

In November, 1889, a small Chinese company, after havin*^

cleared and planted up a few acres of land witli mulljerrics at

Ay«.T Kimiiis^. in Limit, intix*d«c*'(l from uear Caiitoii, iu China,
some silkworm eggs. These eg^ hatehed, and successivo broods
of the worms were raised and seemed to thrive in a ^lerfeetly

satisfactory manner.

Mr. F. Light then pknted np some land at Ayer Kiming
with the same riinlberries, and began breodin|? the worms from
eggs given him by the original CJiiut'se c!ompanj.

CHIH-ESE METHOD OF CULTURE.
The eggs are laid on sheets of common yellow Chinese paper,

known in the shops as kerlas api. VVlien the time arrives for the

I'ggs to Iiatch, the sheets of paper are laid on bamboo trays and
lightly sprinkled with finely cut mullierry leaves, and the worms
as they emerge from the eggs crawl on to the cut leaf and aro

removed with it to fresb trays. Tliese trays are round, and are

made of split [)laited bamboo; they are from two to three and
!i half feet in diameter, and have a rim of about one and a half

inches high. The worms are kept on these trays, at first on a
few ; as they grow and require more room, the numlier of trays

is increased. Tlie trays are put on rough romid wood racks,

about nine inches apart. Cut leaf is given for the first five or

six days and then the worms, having grown large enough, are fed

on uncut leaf. The trays are kept clean, the refuse leaves, dead
and sickly worms, ete., being removed daily. The houses, which
are of the ordinarv' high-pitched attap roofed Chinese pattern,

are kept as much shut up as possible, to exclude the wind and
sun. The west wind is thought to cause sickness amongst the

worms. Lights are kept burning at night, and the houses are

used as dwellings by tlie cultivators. Smokmg, Ijy the bye, is

not allowed as it is thought to be prejudicial to the welfare of
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the worms. When they are full grown, and a^s they turn ycUow,
ihey are pit'lved tmt of the traya and pot on to the cocooninpr
frames to spin. These are bamboo frames with thin strips of
curlod bamboo fastt^ned to them on each side, and it is in the
loops so formed that the worms spin. The frames are about
two feet by three feet, and are stood up in pairs in the houses
when r(jfpiired for use. Tlie spinning eompleted. the cocoons are
picked out of the fi'ames by men armed with small sksel forceps

,

The earliest of the apinaiers are reserved for breeding and the
remainder are stifled. The cocoons kept for breeding are put iu

a sijigle layer on the bamboo rearing trays. When the moths
emerge they are allowed to pair, and in the evening the pairs are
86i)arated, the females being pkced on a sheet of common
Chinese paper on which a wooden frame is placed a little smaller
than the size of a sheet of paper. These frames are about one
and a half inches high, A lioard is laid on top of the first frame,
then a sheet of paiJer, then another frame, which, having lieen

filled with female mothsi, is covered with another board, and so
on. As soon as the moths have laid they are tbrowu away, and
the sheets of ]>ai>er, densely covered with eggs, are diiiii>ed into
hot wator, the water being heated so that" the hand can le
liome in it. The sheets are then dried, the of laying
marked on each sheet, and they are rolled up and put away
nntil they are ready for hat^ching. The dipping in hot wat er fs

ft matter requiring great care, as if the water is overhea^ed it

kills the eggs. It is said to make the eggs liatch more evenly
and is thought to be of great importance by the Chinese.*

TEEATMEWT OF THE SILK.
Tl^e cocoons not refpiired for breeding are put Into wooden

drawers with jn?rforateil botiojns, arranged in a largt* chest, be-
neath which are pat earthenware elnifing-dtshes, in which char-
coal is burned. Tins kills the chrysalida and in a few days drii-s

them up. Care mnst 1^ taken, or the silk gets scorched, if the
heat is too great. Another method of stifling used by the Chinese
is to take the coeooning fninies full of cocoons and lieap them up
and then cover them all closely over with cloths. The chafing-
dishes with burning charcoal are then put underneath the pile

and the stifling ensues.

* I hiivv fonnd that if the c^ga laid by a pebrSnoHS moth are washed,
awl the wntiT examined nndor the niicroacope, tliy ciirpuBclea of pDhrine
will Ih? foaud ill it

; ahmving thfit thcRP corpuaplca wore in tlio fbiid nspd by
tlio tnoth to stick the eggs on with, and it is coTiceivaljh> that a niotli

whitdi had become diseaaod late io )ifo, ami aftnf the offna wer^- formed,
nii|4;ht lay pnre ©grgs. but that s<ime nf the yfuiii<^ womia in eating their

throagh the aliell of the t*;r-9 might contruct the diseasM by eating tbu
corpnBcIes on tlio exterior aiirfaro of the cggH. Can ibis have 'anythioj? to
do ^\-ith the CIiinoBe liot water process?
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When kiUed and dnod the cocnons aru aort*^*! into yellows

and whites, or as tlie Chinese ex|jres3 it, gold and silrer, all

damaged eocoons lieinfj put by themselves, together with the

pierced ooeoous which have been nsed for breeding purposes.

The cocoons are sent to Hongkong and from there to Hang-
ljau» where they are sold. A man being sent with each eonBig-n-

ment of silk, the transport eyjienses are very considerable. In

China the silk is reeled and sent haek ai^ain past Penang to

Euroi>e. The priee of well reeled silk in Cliiua is 35 per kati,

while badly reeled silk only fetches ^3.

An attempt was made to introduce some female reelers from
China, but without success, owing to the difficulty of getting

them out tif the country. There is one woman in Lurut who can

reel, but slie left China when very youug and is therefore

noi an expert hand. The apparatus used in reeling is very

simple, and tmly costs from to S5.

In some observations that I made ou the yeild of silk I

found that the average weight of the cocoons when fresh was
10' 75 grains, <>51 going U) the pound. I estimated that 5,833

cocoons would yeOd one pound of reeled silk, besides the floss

silk.

Mr, F. Light sent samples of the Ayer Kuning eoeoons to

Messrs, C. S. Teunent & Co.. of Penang, who obtained the foUnw-

ing interesting rej»ort on them from their corresjtondents at

MarseilltiS. We thank you for your iiocoon samples marked
Tj and D, whicli we have submitted to our broker. The coeoijus

you send are unpiereed and are similar to what ;ire received fi uui

liLnjgiil, and very good samples of their kind. Our broker has

never seen anything of exactly the same kind. You will uoti**e

that each cue*km has an outer euvehipe of tough silk, and tiiis

should be removed in Penang and shipped as silk waste ; it is

wi>rth from 1 to 1.50 francs iierkilci, landed temis (this is, about

1 7-, to '2G cents jier kati ) . To give an exattt valuation it is howe vl- r

necessary to knnw what the silk contents of your cocoons are,

that is, the weight of cocoons retpjirfHl to give one kilo of silk,

and before this is known it is impossible to say what the coerHUis

windd fetch, as spinners t!iemselves are in complete uucertanity

before making a spinning trial of the ciicoous. Bengal and China
unjiiereed eoeoons are freqtieutly sold with the f^juarantee that

4 kilos weight of cocoons at a eertaiu temperature shall give one

kilo weight of silk, and if the 4 kilos weight of cocoons give, say.

I IUO kilos silk, the buyer pays 10 |ier <vni over contract pric;e,

and rice twrm if the silk out-turn is less than one 1:'.li>. Thrre

is a Silk Tnule Association here and at Lyons, by which the

spinning trials are made, and the spinners* names are unknown to
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either l>uy<3r or seller. Of course thcae arc very complicated and
delicate trials, and only j^eople with a large esperieneo iu the
article sell on these guarantee terms, thongh cocoons produced hy
silkworms from the same place, fed in the same manner and
nuder the same climatic eonditiona, vary very little iu the silk

out-turns tliey yield.

"The best way to get into the bnsiness is to ask Penan^'to
send as soon as possible abont 10 kiJo8 {16h katis) of L, ami
llie same qnantity of D, removing the outer envelope, and wirh
these we will have spinning trials made by the Aaaociation, and
will then have a basis fur future business, and know the exact
value of the cocoons. We will then he Mo to sell on tale quale
terms, without guarantee.

"Tour cocoons are known as unpierced spinning eocoons
(cocona 7ion i^erces afler), and produce the Bo-ealied 'satin silk'

(mie satint'e). They might Ik? worth aliont 5 to 6 francs jier

kilo, but until their silk yield is known, any valuation is very
loose and variation hable,*

THE VAEIETY OF SILKWOKM.
As has l>een previously stated, the breed was introduced

from near Canton. They appear to he the variety known as
bomhyx sinensiit, which is a small multivoltine species, inferior

io some of the Indian breeds. It appears to lie not a true multi-

voltine, a& there is always a certain proportion of the egga whieh
refuse to hat^th, and which assume the appearauee of aininal

e^gs, and evidently re^iuire the cold of a winter l.iefore th*'y will

germinate. Sometimes these aiinmil eggs form a considerable

Iiereentage of the whole laying. It would aj*iiear that in China
these worms lay multivoltine e^gs duritig the summer, and iu the
autumn lay eggs whieh do not hateh until the following spring.

A second importation of eggs was made from China, and I

obtained a few and reared them for three generations, and then
Miey died out in conset) iiL';:ce of all the eggs being of the k-ind

which require exposure to cold liefore they wiU Ijatcli, Those
eggs which only slightly darken to a yellow are thequiek-hatebing
<*gg3. On the fifth or sixth day they turn to a pretty pale Freuch
grey, the heads of the worms then apjjear as bla^-k dots, and
on the seventh day they luiteh out. The otlier fggs, on tbe eon-
trary, begin to darken soon after they ar*' laid, LUid on the
third or fourth day bave become l>rown or pui-phsh browu, and
may then kept for months without further change. The
egga which were brought from China were all of this eharacter.

They reacdied bere in Novemljer. so were the autimm laying.

The life history of this worm will be at.*eu by the f^ilhAving

notes, made on some that I reared in 1890. Prom the laying of
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the eggs to the liatcliing took between six and seven dajs, the

egge h^mg kept in a cuol i>lace, Tlie first cban^ of skin took

piace on the seventli day, the second on the tenth, the third on

the fourteenth, and on the nineteenth day the wonns attained

niatnrity and began to spin * The spinning took from two to

three days, bo that from the laying of the egj^e to the completion

of the cocoons takes about 30 days. It may therefore be assumed
that two broods could Ixj reared in. three months, or eight in the

year.

The silk varies in colour from pale greenish yeOow to white.

The Chinese, however, bred out the greenish and yellowish

varieties, and the strain now in the country is almost pure white.

CHOESE MTJLBEREY CTJLTTJKE.

The mull>erries were introduced from China, being brought
here as cuttings. They are a big leaved, long fruited variety,

and grow into bushes. The jungle was felled and the land was
then stuunx?d and dug over to remove roots, made into shallow

ridges, and the cuttings planted on top of them at distances of

about one foot apart aloii^ the rows, the rows being three feet

apart. The land was all carefully drained by deep ditches and
kept free of weeds l)y constant hoeings, the plants being

manured by the refuse leaves, etc., from the reariiig of the

worms. The plants being so close, it is not possible to allow

.them to grow to any si^ie^ and they are therefore kept down by

periodical severe i>runitigs. As might be expected, by forcing

the plants to grow under these very artificial conditions, tho

least neglect or disease tells very sei-iously on them, particularly

when they are being continually stripi>ed of their leaves to feed

the wonus,

DISEASE OF THE MULBERRIES.
In July of 1891 I went to Ayer Kuning and noticed tlia

all the mulberries Were affected by a leaf disease much rcsuii

bliug in its general appearance the well-liuowu cofFce leaf diseaKo

On tiie young leaves faint yellowish dots were to be seen, and
these liecame larger and more yellow on the older leaves, aiid

reached a diameter of aliout one-third of an inch. Beneath,

these spots were more or less covered with bright yeUow spores.

The leaves dropped long !>efore, in the natural cotirse of events,

they would have done, and the bushes looked very bare and
miserable in consequence. Almost the entire plantation was
affected, but the Chinese said that the worms would eat

the diseased leaf, and I saw it being given to them, and they

* In November and Dcc(Mnbc?r tho woruis eliaage their skin once more
than hero stated, and are about fivo daj B longer in attaining maturity.
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appeared to eat it the same if it had been good leaf. Tlic
Cliineso said tliat tlie worms were quite healthy and that deatha
amoii<,'gt tliem were very rare, but subsequeiit events showed
that this information was ineorrect. Thev adiiiitted that in con-
setjuence of the disease they had l^een short of leaf, and had not
been able to rear as many worms as they expected.

A microseopical examination of sections of the leaf showed
that the disease was caused by a f-unj^ms f^rowin^^ entirely with-
in its suhstanee. A spore evidently settles on the imder-side of
a leaf, throws out a thread which j)enetratea into the fii^st

stonmta it eomes to, and then, findmg nonrishment, increases
within the tissues of the leaf, which becomes yellow and con-
sidembly swollen at the centre of the spot. One or more of the
stomata on this swelling become much enlarged internally, and
filled wnth brij^ht yellow spores^ wliieh eventually are forced by
those beneath them out of the now expanded external orifice of
the stomata.

The spores are rather iiTegukr in form, some being spheri-

cal and others oval They measure about ^,y,-^jinch in diameter.

In water the transparent spore case becomes distended and
separated from the granular yellow nucleus, which it then
encloses, as the white of an egg does the yolk. When plac*>d in

a drop of water on a cover-glase, inverted over an open vasilined

cell of a microscope slide, so that evaporation is prevented, the
spores may be seen to swell as above stated and eventually to
burst ; the yellow contents then float out as separate grauvdes,
which each l>egin to swylJ until they attain nearly the size of the
original com2x>und spore, and in aVjout four hours the swcillen

granules, which are spherical and are the true spores, Iwgiu to
throw out slender, distantly jointed, waved threads, sometimes
branched. Occasionally one or two of the yellow granules swell

within a mother cell and germinate, and the mycelial thread or
threads pierce the wall of the mother cell, which then'^hus the
appearance of being an actual spore ; but I lieheve I am right in
saying that it is not so in reality. I have not l)een able to con-
tinuously watch forhours a iJarticidar cell under the microscope,
as should be done in investigations of tliia sort, Imt have only
been ai>le to devote spare minutes at odd times to the work,
therefore it m just posidble that I have misinterpreted the
method of germination. It is nearly certain that the sjiores only
germinate when in a drop of water, and attack the leaf only,
when that drop happens to be on the tmder-side of a leaf.

The mulberry which has beeu planted at Ayer Kuning w-as

introduced from Chiua. The Chinese, however, say that they
have no recollection of having seen the leaf disease on the
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mulberritxi in CMna, but perhaps the cUmatt' here may be
particularly suited to the developmeiit of tho fuugue, while in

Chiua it is not, and the disease there may be sporadic, and do
little or no damai^'r. Mulberries were introduced into Perak
from India at least eleven years ago, and I have examined a
uiiiuber of tbeee trtx^B and hixw not seen a single spot of disease

on any of them, Tlus shows that the disease is not indigenous
to Perak, Init that it was brought alonj* with the cuttln^js from
China^ and 1 raised the question whether the two email planta-

tionii^ which had been started at Aywr Kuniug, and which were
both badly affected by the disease, shemid not l>e destroyed
Iwfcirc it spread fnrther^ or at least n>easiires taken to disinfect

them.

Another question whieh suggested itself was, whether the

mulberries whieh were introduced from India, and which are

apparently both of tlifferent varieties to that recently introduced
from China^ are siisccptible in the same de^i-ee to the ravages of

the disease. To test this I gave young plants of both kinds of

these Inrlian mulberries to the Ciiinese, aiid afterwards also to

Mr, Li^ht, requesting that they might l>e planted amongst the

affected bushes- Some two monthK afterwarde I examined these

plants and found that they bad contracted the disease eqimlly

with the Chinese mulljcn-ies amongst which they were planted,
thus proving that they were not proof against the disease and
that had the disease Ixvn indigenous to the country they would
have caught it during the eleven years they have l>eeii here.

mSECTS DESTEUCTIVE TO THE MULBEEET,
So fax, I have only noticed one insect which does any con-

siderable amount of damage to the mulherry bushes. This is

the common yellow and green diamond beetle. It damages them
when in the imago state, by eating the leaves- At certain times
of the year they are very abundant and do serious injury to

orange, lime, lemon and pomeloe treee,

EAMI AS A FOOD PLANT.
A paragraph having gone the rounds of the newspapers to

the effect that it had Ijeen found that rami (China grass-cloth
plant) had been successfully used as a food for silkworms, and
that they not only throve on it but that the yield of silk was
largely increased, I tried the experiment, and found that not
only the worms that had been fed on mulberry, but also the
newly hatched ones, which had not previously been fed at all,

absolutely refused to eat it, preferring death by starvation. I
tried cut and also crushed leaves with the same result. There
would therefore appear to be no doubt that rami cannot be used

2
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as a food plant for the variety of worms now in Pcrak, tliough
the annual varieties may possibly bo induced to eat it.*

ENEMIES OF THE WORMS.
I have noticed two species of spiders, the common reddish

coloured honse ant, and a wasp as offenders ; the most destnie-
tive beiDg the ants, who on one occasion kiUed a tray of over
fifty worms in an hour or two. None of tlie worms swmed to
have been eaten, merely stimg to death. Putting the tray stands
in cups of water and enclosing the whole in netting would of
course prevent loss from these insect pests,

Tlic house lizard, rats, and the magpie-rohin have also to be
guarded against, as they will all devour the caterpillars when-
ever they get the chance, and they are most persistent in their
attempts.

DISEASE OF THE WORMS.
I was informed in August, 1891, thot there had been con-

siderable losses amongst the worms at Ayer Kuniug, and on
visiting the original Chinese cultivators I found that the whole
of their worms had died out, and they had not a single Hve one
left on the place, Mr. Light stated that after attaining a size

of about three-quart^^rs of an inch in length the worms went off

their feed and ceased growing, and that it was the opinion of the
Chinese that the worms were diseased. I at first tiiougbt that
the leaf disease might be the cause of the nn healthiness of the
worms, as I failed by a mieroaeopica! examination of some of the
oung worms to detect any of the htfcteria which cause the
nowu siik-worm diseases. About ten days afterwards 1 again

visited Ayer Kiming, and took some thirty of the weak worms,
which had dropped off the cocoonmg frames, and which were

" A diBcoverr haa be£?n made by a lady in Columbia, S.C., that may
have a marked effect npoE two grefiit indttstrieB. For & uumber of Keasons
tlitB lady has amBBed herself by feeding silkis-orms and sending a fow
pound B of cocoon B to the Women's Society for the Kncourafrcirient of the
Silk InduBtry m Philadelphia. The estraordinary warmth of this winter
c&iiBed the e^gfl t« hatch fhr in advance of the season, and as tht- youii^j;

leaves of the molberty and the Ompo omnfrm had not put forth, our aujateor
was at a loss what to iio. An account adds :

—

" * Seeing thai the foliage of the ramie in a neiffbboaring field was
putfcing^ out, sho gatheiod some and put the worms upon it. They fed
ruvonouEly, ami she kept up the supply until tbo Osage omnge ^eaYef^ ap-
peartsd. Thon she divided her worms e<jaally, feeding one aat with ramie,
the other with Osage orange. She kept the cocoons Bcparate and sent thom
to Fliihidelphia. The experts there were astonished at the si of those
spnn by the ramie eatisre, and wrote to the lady to know what she had
done to eecnre them. They were not only larger, but the Bilk was finer.'

"

—Eew Bulletin, No, 44 of ItJOO, pages 174-6.
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onable to spin properly, for examination, as these feeble indivi-

duals are sure to show disfaso, if present at all in a brood. All

tliose ihiit I examined under the microscope weni swarming with

panhidophyion ovatum, of Lebert. the bacterium which causios

jH'brine, the worst disease to whifi silkworms are liable, as it

is Dot only infections but hereditary. This disc^ase could have

no sort of connection with the mulberry leaf disease, but must
have been importttd from China, either in the eggs or by means
of infected trays or cocooning frames, whicli were all broiii^lJ.

from China, or' it may have l>een contracted in the way which

will Ik! mentioned hereafter. Ou previous visits that. I paid to

Ayer Kuniug I bad l>et:n assured by the Clmiese that they bad
bad no deaths amongst their worms, but financial reasons may
account for their not giving correct information on this point.

The micro-organism causing the disease is thus described

by Mr. E. M. Crookshank in hia Practical Bacieriology

:

—"Pan-

kwtophyion o-vahmr Lebert {nogeina homhyciSf micrococcitB ovatuet

corp^mUs du ver a soie), shining oval cocci,
J

to ^ mm. long,

,7^j mm. wide, singly and in pairs, or masses; or rods, mm.
thick and twice as loug. They multiply by sub-division. They

were ex|>erimentally proved to be the cause of pebrine, gattinet

maladie des corpusdes, or JiecJ^micM ; and were discovered in the

organs of diseased silkworms, ae well as in the pui>se, moths,

and eggs."

I have not detected any of the three other principal silk-

worm diseases—grasserie, muscardine and liaeeidity—amongst
the worms in Perak.

FAILUItE OF THE CULTIYATORS.
After rejwated losses caused by the death of whole brof>ds

of worms, and by the much reduced quality of the silk yiehled

by the silkworms, lx)th the original Chinese cultivators and Mr.

Light abandoned the attempt of cidtivatiug them in Febiimry

of 1892, after having made a frt^sh imjwrtation of eggs from
China at the end of 1891. These, however, as they were reared

in the same rooms and on the same trays as the old ones, natujully

contracted the disease and aim died out.

EXPERIMENTAL BREEDIKG TO ELLBflKATE THE
DISEASE.

On 10th Septemljor, 1891, 1 wrote as follows on tliis subject

:

" Having proved the existence of pebrine amongst the worms here,

it is a subject for the eonsitleration of Govemmimt whether (a)

they will take any mejisnres to stanxp it out, or (h) let the intro-

duction of silk-growing in Penik become a failure, as it most
surely will without Govemmetit intervention.
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•* Tho measTirea to be taken are as follows :

—

(c) . TIio dcstraotion of aU the wonna now in the State.

(d) . The disinfection of the liouses and ap]>arat.iiu u&v.d.

(e) . The Introduetion of fresh aeed," free fi'om disease.

(/). The prohibition of the importatioE of other " seed."

"It is prolmble that the easiest way of csirrTin^' tmt these
mcafunws would be to get " seed " from the Government breeding
estitlylislmicnt in India, bnt that wonJd entaO the aendin|^ of
some one to bring it o^er, as the attempt already mside to send it

by post has failed, for reasons preTiously stated.

" A second way would l>e to get " seed *' from China^ and
rear it under Pasteur's system.

" And a tliird way would 1)c to select, by Pasteur^s method,
a healthy strain from the worms now in the country.

"

The GoYemment decided to procure seed from India, but in
consequenee of hearing that the silk-brecMUug ex|x?rimenta under*
taken in India bad not proved a success ^ and that the cjji^s coidd
not l>e ^i^mrauteed, this had to be abandoned, and in November
I obtained permission to try the third course indiciat^^d above.

Shortly stated, the Pasteur system, which has saved the silk

industr}' of Etiropc from the utter niin wbieli threat^med it, is the
reji.'ctiou, for breedin|^ purj>oses, of the eggs of those moths which,
on examination, are found to l)e diseased.

This, in the case of the Ayer Emiing worms, conld not be
carried out, as all the moths when they came to hi iniscroscopi-

caUy examinefl were found to be diseased. I therefore had
to take advantage of a fact which has Iwen not^^d V)y Pasteur,
that although pt^brine is heretlitary, still that not all tiie eggs of

a diseased mother will be infected, Ts.> earrj out the suggestion
contoined in tliia observation, a number of small china cujis wci-c

obtaine<l, the leiist diseased eggs were used, and the worms on
batehiag out, were put four in each cup, and during their whole
livt?s rigidly isolat^Kl froin their feEows. 'tfhe cujis were fn^-

quently disinfeet-ed, and any worms which seemed diseased

removed as qiuckly as observed. By these me-ans a considerable •

numlw of quite healthy moths were produced. Tlie microsej>-

pical examination, isolation of the worms and disinfection of the
iiouse and its contents were continued, and in the coiu*so of
thrcii generations, the diwase entirely disapj>eared. This ex-
jH'rimeut has now l)i*n eaiTied on for over nine montlis, and it

goes far to prove that, given a hwilthy brw-d of Wfmus to stiirt

with, silk cidtnr<> etndd be micces^^fully carried on in Perak, if

proper precautions wen." tulien to disinfect the rearing houses and
apparatus, and to maintain the breed used for seed pur]>oses in a
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healthy condition, by strict isolation and by submitting it to

micrDscoi>ic or other ac^ltKrtion in thy maiHu^r heroafter explained.

PEBEINE APPECITOG WILD MOTHS IN PEEAK.
His Excellency the Governor some time back sent me,

thronLrJi the Aetinjt,' British Ecsident, a nnml>er of the reports uf

the Indian Silk Ccunmittee, and in one of llieae papers it waa iii-

ineideiitiilly nientiom'd that pebrine, the disease wliich has bet>ii

cansinfj such havoc in Perak, affects other genera of the Icpidop-

teni besides the f^enuB to whi<th the silkworms lielong, and it

occnrred to me that an examination of the \s'lld moths miti^ht

l>e nseful. With this olijtx:t I Ik^^-uh a niicroBuojncal enqniry.

and on the evening of the 1st February found a common wild

moth badly affiected by pebrine. The bacteria wc^re identi<'al

in form, size and refriugt;iice with those fi-om the silkwomis.

with which they were careftdly compared, and there appears no

reasoiialile cause to lead to the supposition that they are not

the same micro-organism, though the actual proof—viz., inocula-

tion—is wanting, and rather liard t^ apply, with any hojwe of

obtaiiiinf,' positive results.

This unlooked for and disagreealde discovery clearly indi-

cates that tlie disease is endemic in Perak, and tliat, although it

may Ite eradicated from all the silkwonns m the State, or a
perieetly pure breed l>e iiifroduced, yet they will always l>e Bul)j*x*t

to re-infection from coming into contact with wild pebrin<uis

lepidoptera, or the virus emanating from these diseased insijcts.

It was previonsly concluded that, owing to the isolated posi-

tion occupied by Perak in regard to silk culture, infection was
only U} lx> feared from outside, and that, given a licalthy brcrtid of

worms and Y>roper precautions against the introduction of dis*?ast»

from China or India, that the wonns woidd enjoy complete

immniiity from peliriiic, Tliis hyjiothesiB is now apparently

shown Ui l»e faUacions, and, inwtead uf once eradicating tlui

disease, it will be nefesaary to jmrsue a <?ontinuous course of

selection of seed, if the cultivation is ever to be carried on suc-

cessfully.

CONDITIONS NECESSABY TO ENSURE SUCCESS.

Aa the reetilt of over two years' ol'Mservation and experiment
on the growth of silkworms in Perak. I have arrive*] at the

following roaclusions.

The houses used U> rear tlii^ worms in should he small and
detac'luHl from oim another. They should not be too lu^h, and Ijt'

miwle fairly light:. They should Iw ustnl for only this one pur-

jwse and sht>uld not l)e used as dwelliug-houses, nor stables, nor
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as stores for keeping cocoons. They should be subjected to

thorough (liaiiLfection between the reitriiig of cmch brood, by
fiunigaiion with sulphur and washing aU the traye, ajeotfuing

frames, tmy-atanda ajid baskets used to hold the leaves with a
carbolic acid soap Bolution. The trays used in one house shtuikl

not be moved to another house unless disiufeettd first.

All the refuse leaves, excreta, dead woims and sweepin^^s of

the rearing' litmuses should lie removed from the hoim^s daily, and
hurned at once. On no at-^iount should they be used as manure
for the mulben-i^is until after burning.

Tlie stands for the trays should he phiced in the centre of

the houses so that they can eiisily l>e protected from insi?cts and
Ix^ l^ot at U) disinfect, and if necessary. reatUly eneh>sed in nettiug.

Houses of fift*.«ii fwt wide would be most (.onvenieut, with a six-

feet six-inch stand dawn the centre, so as to use a doubk' row of

three-feet diameter trays six or seven tiers high, that is, that

ea<*b fatluun ot length of tray stand would iU'Comm<Klate fnuu
24 to 28 three-feet diameter trays, giving an area of from 169 to

197 squai-e feet. A bouse 46 feet by 15 fi^t would therefore

give 1^379 square feet of ti-ay surface, which would l>e sitflicient

for the protluctiou of from one-and-a-balf to two pikuls of eo-

coons i>er l>rood, or say eight pikvds per yuar.

The stifling, sori iTiLr. ^InriiiL,' and |iaeking of the cocoons
should 1x1 done fis far as j-i ju rit alile from the rearing houses, an<i

all refuse from these operations should be curefuUy bumcd.

To Iw a success, a good variety of worm should 1>e introduced,

and apparently hmnhtjz Madtami would 1k^ the most suitable to

the climate and conditions (»f Perak. I have already remarked
on the inferiority of the hrrnhjic smemw, so that it need not Im
gone over agtiin here.

Having obtained a good breed of worms, they sho^ild he sub-

jected to careful treatment by the Pasteur system to eliminate

any hereditary taint that they may have, before they are given to

the cultivators. Prom what 1ms already iK-t-n said, it will 1)e

evident that it would t>e necessary to maintain a bree<ling estab-

lishment for the supply of pure eggs. This should he some way
from any tither estabUshment, and special pref'autious should he
taken to avoid infection from wild moths, by the use of wire

netting to all windows and doors of the rearing houses. With
care in this respect there woidd only remain the rather remote
chance of infection by means of tlie miillK^rry leaves used as food,

having been soiled by some diseased wild moth or ciit^^rpiilar.

This no ]iosBible means could lie taken to prevent.

As gn^at difficulty has been exptirienced in India in the

attempts which have been made, for some years |jast, by the
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Silk Committor to apply the Pasteur Kyst€m to the multivoltine

wtirtiit?, I will stiit-e here whiit my exjierience hm V>een, the way
I h;tve (;jLrrieil out the system and the plan whieh I pr(.)p«se for

a<li>i*tiou on a large scale.

The moths on coming; ont of the cocoons are allowed to

jtair. and in the t?veniug are separattxl, the iiialet* bcinj^^ thi'tiwn

away and the females ln^iiig placv^ each in a siuall cone of pajier.

one corner of which is then tmrnyd in so as to i^los*) its mouth.
These paper cones are strunjj^ iiji and the e^gs laid in them. On
tho tiJth or fiixth day after layhi^^. the moths are each taken and
crushed in litlie china cups with a i^^lnsw i)estle. A drop of the

fluid is transferred to a glass slide and a ettver glass put over it.

These slides are then examined with a qnarter-iiich ol)ject ghiss

iind lugh |K>wer eye-piui-e, giving a magnifying power of tMiO dia-

meters. The eggs of all diseased moths are then destroyed, and
the healthy ones only n^serviid fttr i breeding. On two occasions,

stitrting with highly pebriiiised worms, I eradicated the disease

in from three to four geueriitions by the above course of pro-

cedure.

PROPOSED SYSTEM TOE PASTEtTBIZIKO
MULTIVOLTIlSrE SILKWOUMS.

The selectioE, hj the microscope, of a large numlier of eggs,

ill the way above descriljed, is a commercial imijossiliihty, as there

;ire only six or seven working days Iwtween the laying of the eggs
and the haiehing oi' multivoltine wonus. instejtd of aiiout as

many months in the case of the annual ijilkworms cultivated in

Europe.

My plan for overcoming this difficulty is maintain a breetl

of say 3,000 wonns, wluch for eom-enience may he ealled '' firsts."

This breed is to Ijt^ kept distinct and t** Ik* mierosco]tit ji!ly selec-

tetl every lin)(Kl. Otn- microscopist could esjimine ail the femide
moths uf each brnod of this nunil>er of worms, In^tween the lay-

ing and liatching td" the egga. A certain luimtwjr of the eggs from
thi' l>eat eoeoous wonld ix^ put aside for the next generation of
*' firsts," and the reuiaining eggs would be reared in se|iarate

houses, in which strict sanitary j*recautions would Ix? maintained.

This brood, which would not lie microscopieally selected,

may Ik.' called " seconds.'* On attaining maturity these " see-

ouds" would lay, aofl it is their eggs which would be given to

tho cultirators.

They would therefore be always only onee removed from
the "first" or microscopically selected eggs, If 1,200 female
moths out of the 3,000 above-mentioned were passed at a
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seiof't ion (tf firsts,*' tliey would jiekl, say» 240,0(^0 c^^jrs,* or

1^0,000 female ** seconds'/' wbit-li ti^o^m would yield 24 iiiillious

of eggs for distribution. This numrier of worms would ^ive

1<5'458 fcous of '* green" eocoous, or at four broods per ajiuiim»

siiy 64 tons, as the outcome of the work of a siugle mieroseujijgt

for a yejtr. Tliis is as much as a hundred iiiicr<tseo]>ists couJd

do, with multivoltinc woruis, if working by the ordixiaxy method
of sekction as practised tu Eurojie.

The whole system depends on gtmrding from exttTual

sources of eonta*^itm the j^neratiou after that whieh has been

ja'oved to be free from disease lij niicroseopieal examluation.

To do this, clcanliuesB, tlie free use of antiseptics, isohitiou, and

the throwing of the food in a jtlaee where it will not Ik} infected

by unhealthy wonos^ are the main poiots to he attended to. As
a precautionary measure, the firsts " might be divided advan-

tagwnsly, and kept in two separate houses.

Prom time to time it mit^ht be necessaiy to introduce fresh

blood into the breed, and for this purpose the fresh wonua
shoidd Ix; microscopically selected for four or five generations

Ixyfore mixing them with the original firsts," being kept

during their probation in a house iaolatLKi from all the otliers.

It may he mentioned here that I have fouud that a single selec-

tion, never mind how carefully it is done, is insufficient to elim-

inatc pebrine from a race of worms. Therefore it follows that

it is useless to attempt to produce " seconds " until the " firsts
"

have been thoroughly purged of all traces of disease, by
repeated selections.

In an estaliHshment such as is here suggested, the micro-

scopifit would he the only highly paid man. AJi the other work
civuld lie done, after a little time, by ordhiary eooUes, so that

the cost of maintenance would be comparatively unimportant,

and the eggs eonld be sujiplied at a low price.

I venture to think that this system, if earrieJ out proj>er!y,

will do for the multivoltine silkworms of the troj-tics what the

system practised in Europe has done for the annual silkworms
of temperate climat^}s.

SELECTION BY LOIfOEVITT.

Mr. B. Blechynden communicated to me a plan he has been

trying, to effect the selection of healthy worms for breeding

• A fejTialu Jiomh^se /sinensis T laid lays oii ati avemjii; 355 eggs,
wolgliiiifj 2414 f^^niim; 100 moths vvoultl liij diit* (Hiiiee of cjigs, thu rttiiinJard

ounce lieiug 15 gnvuiK ur 38.5'8 ffKiins. In the ubore ostimates it has been
uE«amed that cucli moth will produce vn\y 2QU woiiog.
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puqjoses, \\ithout the use of the microscope. The system
consists of the placing of each female moth under a small cup
iuverted on a sheet of pajjer, on which it lays tt^i eggs. The
cups are suffered to remain with the cj?^ and moth !>enejith

them until the eggs bej^in to hutch, and the eggs of all those
moths which are alive at tluit time are taken to be healthy, and
those which have died prior to the hatching of the eggs are
tlirown away as unhealthy. I have exjx^rimented with this

system, and there appears to be a good deal to \.w said in favour
i)f it; the moths which survive Ijeiiig ahnust \\^t]lout exceptiou
healthy ; though it by no means follows that all that die early ai'e

diseased. To deal with the same niunljer of moths as mentioned
above would, however, involve the manipidiitiou of about 150,000
china cups, and would require over 4,000 s(piare feet of table
surface to put them out on. It has the great Lhsadvanta.ge tlxat

the eggs cannot be distributed as eggs, and that the young
worms could only be sent a short distance frt^m the breeding
estabUshmeut. lu the system advocated above, citlier the cocoons
of the " seconds," or their eggs could Ix' distributed, and there
would be plenty of time to send them long distances.

CULTIVATION OF MLTLBEERIES,
From the expericnee acquired in Larut it would ap|>ear that

the best way to cultivate mulberries would Ijc to fell the jungle,
burn and clear it as if going Ui plant path or coffee. Then put
in ! !ie mulberry cuttings, or tx4ter, the yoimg plants, previously
raised in a nursery, at distances of 12 feet by 12 feet, that is,

302 plants per acre. If it is wanted to begin piclviug early, they
might be phmted at G feet by (> feet, or 1,210 jier acre.and every
other row, aud the intermediate bushes of the reuiainiug rows,
being picked at first, the bushes which had l>een picked when
young being afterwards cut tmt, as the impickeci ones grow
larger and require more room. If these latter are allowed to
grow to 6 feet In height and to Ix'come large sjjreading bushes,
they will la^t for years ; but when grown as the Chinese grow
tliem, which is an attempt to violate all the conditions which
the plant naturally requires to be fnlfilled, they ai-e very delitate

and susceptible to the influence of over-pick:ing, disease or
neglect of weetling, and are very apt Xaj die out. They shoidd
never be picked too close, as it is always to lae remembered that
the leaves are the organs which supply a jdant with its principal

food, that is, the whole of its carbon, and indirectly with all its

other food, as without the leaves to exhale the watery inortion of

the sap, the roots cannot abi>orb moisture from the soil, and
unless they absorb water they cannot acquire nourishment from
the soil, as the water is the medium in which the nutritive parts
of the earth are conveyed to the plant through the roots.

3
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The buali varieties of mulberry liave hitherto been only con-

sidered, but it appeiurs that tiie tree varieties are in some situa-

tions tt> be preferried, or at least, might lie advantageously planted
in conjunction with the bush varieties. They need not be weeded
after attaining some size, which to a Malay is a j^^reat consider-

ation. Tliey tmn Iks pUmted aniongHt other ti-ees, and as he<lges

to fields, kamiKmgs, etc. The worms api>ear to eat the leaves,

and thrive on them. I have found nn difference in thia res]>ect,

between the two varieties, except tliat the bush mulbeny is more
suited to the worms when very yoimg, as the leaves are much
softer-

Tlie muIl>oiTies Ciiu readily he propagated by cuttings. These
are best made when the plant is at rest, thoujjh tliey may, with

earc, be got to strike at any time of the year. Pieces about il sjmn
long are the best, and they should l>e cut at the bottom end, close

Ijcneath a joiEt, otherwise they are very a^it to dam|> off. They
grow^ best when planted upright, and with not more tlian thiTce

inches of tlie cutting beneath the surface of the ground. If

treated as the Chinese and Javanese usually treat cuttings, that

is, planting them diagonally with three-quarte^rs of the whole
length of the shps beneath the ground, not one iu tea will strike j

whereas if planted as reconmiended, not one in t«n will fail.

Apparently, four or five }>roods of silkworms coidd be
raised m the year. The muJlierry appears to have two growing
seasons during each year in Perak, lint sufficient experience has
not yet been acquired to enable it to lie definitely stated when it

would be best to rear the broods.

The refuse from the rearing houses should all l>e burned
before it is returned to the land as manure, as it would ap[>ear by
the cxiH'rienec gained in Intlia that the disease germs coaf^uned

in this refuse get on tfl the leaves and infect worms fed on them.

This can lx> easily understood when it is remembered that the

germs retain their vitality for a period of at least eight months.

LABOUB.
The main condition that must l>e fulfilled to ensure the

Bueeessful breeding of silkworms in Penik, or anj^where else

for that matter, is employment of cheap labom-. The mining in

this State has raiscnl the wages of all classes, jiarticularly amongst
the Chinese, and though I have not been able to collect any
reliable information on the subject, I do not think that silk could

be produced by means of Chinese labour at a piice that would be
remunemtive. If it is to be successfully grown, I believe it

would l>e by the Malays, as amongst them the wiigca are lower,

and women and children cuuld l»c employed for aU the light

portions of the industry ; which they can do not only cheaper.



CTTLTUBB OP 8ILKW0BM8, 17

but actually better than men. The KuaJa Kaagsar and Krian
districts are the most snitaljlo, as in l>oth places there is a t^oni-

paratively tbiek Malay iK)piilation, and very little mining near to

i-ajae the price of lalxnir. If some Malay chief of weight could
\k> iaduced to exert his influence on the people, silk culture

mighty I l>elieve, easily Ix* establisht?d amongst the Malays. It is

esaentially a ])easaut industiy. To carry out this suggestion it

would Ix* neoessjtry to form nui'series of mulbenies iu the district

chosen for the ex]>eriment, so as to 1-k; able to suj)ply plants to

the Malays, who should induced to plant them iu their kam-
jjongs—not only those who are intending t^) rear the worms, liut

others, who eoidd afteiTvards sell leaf to the actual kee[>i.'rs of

the worms. On no account should the Aver Kuning miiliH'rries

be used t-o projmgate from, as the leaf disease would Ije proj>a-

gated at the same time.

Having secured the planting of the mulberries, the nest step

would lie t-o show, by an actual demonstration in tht* district, the

way in wliich the culiure is to be carried on.

Pure eggs wuidd, of course, have to be suppiiM, bnt by the

system already explained in detiiil, half a day's work with the

microscojx? at each brood would be sufficient to supply all the

eggs needed for a long time to come.

Tlie silk when produced should either l>e reeled locally by
the cultivatA)rs. or the cocoons shtiukl 1k' sent to Euro|>e for sale.

If i-t-fled locally it must l)e done well, or the price is seriously

ri-iluceJ. RtieHng is almost always cloue by wtunen, and here

agaia the only people who would be suited to the work would be
the Malays.

TAIPINtJ,

September 21s(, 1892.



EXPLANATION OP PLATE.

Fto. 1. Tranavense s^tiori of muJlwrry leaf, tbroiif3fli tho centre of »
(jiiMmSQ spot. Maj^nfiful 5] dtumelers.

Pig. 2. A pieff? of tlici epirlprinifi, of thp iiofler E^if^^?, of the mulberry leaf,

FiQ. a. («), GortJimnLtmfj Rfiorcs uf multjorry Usaf tl)^fi«tc>. Four
uit)tlii3r-f!0ilfj, swollen by so;ikhij^ iu wfitpr. (r), Tbrpo miither-

oeUs, before imiaensioti in water. Magnified 230 dianvetorB.
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ON THE MALAYAN FISH POISON GALLED

«AKER TUBA," (DEBRIS ELLIPTICA,J*

The fish-poison Imown by the Malayaji name of " aker tiiKa
"

is tlionoot of a papilionsw^exnis wtKnly diniUT (^illt.'^l derris elUf}-

f liia, Rtnitli. Tliss [iLiiit iKTirs Iniiufbes t)f p]ii:*t.ty, fiii;jri"aut, white
flowers, tiiitixl witli piuk and pale bufl", whirli tiw followed hy
tliiii, flat, lilutit-cndetl pods, 2^ iui-hes iony; by 1 inch brf^ad,

eoiitainiiig one or two seeds. The leaves ore pinimte, with seven

tliirtwni leaflets, and are whitisli beneath. It flowers in Penik
in February and March, imd the frtiit ripens in May or June.

Til*' following" is the botanical description taken from the
Forest Flora of Britisth Burma, by S. Kiirz;

—

" Derrh EUipftai, Benth,^—A largt? scandent shrub, the

yonn^jer parts all rusty puh?sc*?nt; leaflets, in foiu- to five pairs^

with an othl am, on a pnliesoent petiohde 2 lin. long, oblong to

obovate-laucL?o1ate, shortly and rather abrn})tly aeumuiate, Z to C

ini^ies long, chai-taeeous, entire, (':labj\>us alwve, more or less

glabrescent In^neath j flowers rather large, pinkiahg on 2 to 3 hn.
long, rusty villous at ajxjx, bnicteoled pedicels, pedtmcled-cyniu-

lose and forniiug an elongate, rusty, ptilteseent, narrow panicle in

the axils of the leaves or above the sears of the fallen ones ; corolla

I inch long, appressed, ta,wny silk-hairy
;
ovary, tawTiy villous

;

pods elliptie, eompresse<l, mtlier acute, about 2 inches long by
1 inch broa<l, 1 to 2 set'di'd, pulwmlous and glabrescent, narrowly
winged along the vexiUar snturo. Habitat^ Tenasserim. Flowers,

March J
fruits, Aiigui^t."

L^nireiro's geuus De^-rh includes severttl other poisonous
phLuts, of which IX UUghwm^ Benth., and I>. Forsteriiana, Bl.,t

are also used as flsh ^K>iaoDa iu Malaya. Other nearly allied

genera of the papilionac^eoiis leguminosse contain spe^'ies employed
for the same puiijose, of which Poitgamia, MlUetfia and TepJirona
may be mentioned-

* Boprirvted from the TliaTmneeitUml Jourifal of July 23, 1892,

t Tliis Blimild prnbiiltly bf* D. Fomteniaiiii, Itiq.. which ifinow regartlctl

am the aatiie as D. UliginoHnj [Itfuth. Stj© JouTtml Lmivean Sucietity Vul, IV,,

Supplement, [Bji. Phuriit, JoumuL]



20 MAiATAN FISH POiaOK,

Aker tuba grows apparently wild on the plains in Perak,

and is also rather extensiTely cultivated. Tlie roots, dont- up
into bundles, art? t<) lie Ixmgbt in many of the shops, and in

Taiping, the chief town of Perak, it sells for about 35 cents i>er

kati, or 9hd. ]>er pound.

The root, which is the most viruknt part of the plant, exudes,

when cut, a wliite niilky sajj, which under the microscope ie stNm

to be an emulsion. The roots have a rather pleasant aromatic

resinous smell, bearing a elight resemblanee to that of liquorice

root-

It is used largely by the Chinese market gardeners as an
insecticide, for which pnriwse the fresh roots are clvopiK:d up line

and then |vounded and niixt^l with water, which Incomes milky,

and whicli is sprayed or brusbe^i over the plants with ii bunch of

feathers.

The main use of the plant was, however, tuitil the much-
needed prohilvition came into forcte, aB a tisb-poison, f for which

purpose it is pounded or groimd fine and mixed with stiff clay

and crushed ivfuse sluimps or small fish, and the mixture ii* then

made into balls and dried. These Ijalis are thrown into the sea.

Mke fafToim'd bait, and fish eating them l>ecfime j>ijigoned, ristj to

the surfjice, and are caught hy the watcliiug tishermeu. Tliii?

way of using it is probably not very bannful, though the same
cannot Ije said of its use in fresh waters.

By the Malays it ia used in the rtvers hi the following way ;—
One or more dug-out canoes, aecordiii*,' t*.) the size of the stream

to be opemted on, are partly fillt.*d with water and the pounded
roots. The men then upset the bt>at or Uiats into the river, and
allow the other boats to drift down with the current, whilst with

nets and s^iears they secure the fish as they rise stupefied to the

surface. It is a most destructive metbod of fishing, killing aa it

does all the fish, little imd liig, for some miles altmg a wat*.^rw-ay.

The young fish succumb much more readily to the poison than

the lai^er ones, in yu nidg and pools the destruction of the fish is

even more complete than in a river, and the Malays say it is years

Ijefore tliey becx)me tenanted with fish again. In all instanct^s,

l>esidee the actual effects of the [loison, the fouhug of the wa^i^r

hy the decomposition of the lK>dies of the fish and animals of all

sorts hm to lie taken into considenition.

Bv experiiuent I have fi>und thfit 20 grains of the gri«n root

win render one gallon of water suflSciently poisonous to kill fish.

* Fish poisoning is still, however, cnmod on. In Jlarcli of the proaent

veflr I saw a largo ]mrty fisliiiiK in oiw of the rivers; fnlly 500
pei>p]E? wiMt* onfrojKtxl, and many buat.ltiatiB of HhTi wf»re oaujfht and moif
defltrnyeil. Pur over ten milos down tlit> rivc^r doiul and (lying fish wtsre l<i

Ue aieen. Uynaniito ia also used to a conBidemUlo o.\tent ia the State.
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The first effects tjf tlie jioiftuu \l tisL mv l*> cause it to make
viiileiit efforts to oseaiH', jmuidng out of t\w water, iiipiilly swim-
luiiij^ alwjui, etc. T1r?u tlie bix'atliiuf^ Ixjcomes liib^jured and tlicrc

is a slugj^ishness and uucertaiutv of movtMueiit; thv next svuiji-

tom is au iucrexsintr iualiility t^> maiutain tlie ordinary positiou;

then tlie fiBlj tiuiis on it« hsick, rist's to the surface, anil the liivatk-

iuf^ becomes skiwer aud fuially ceases, Wheu fish have ixuiehed

the stage of tunuug oii tlieij- backs aud risiutf tt* the su]*facc, they

will, if put iut^> Ei\*s!i water, slowly iVYive, aud after the lapse of

avmti houi'!4 a[)iMmr little, if any, the .wor«e fi>r the cxperiuieut.

1 have thrt^j times |KJisoued a iigh, allowing intATvals for it to

revive ; and it has hved in an iiqiiariuui for days or even weeks
afterwards.

The poisouuuji priiiciide is nut, iia might lie exjiectttl, an
alkaloid. I at first trial the usual uietbodB for separaiing liie.se

substiinees, but the lesidues from the exhaustion of both acid and
alkaline aqueous solutions by ether and irhlorofonn did uot

possess toxic effects. After mauy experiments I foinid that the

poisonous principle, for w^hich I propose the name '* tubain,"* is

a very brittlCf reddish-browu coloiU'ed. resinous substance, quite

iusolvdde in water, parafKu oil. and lienziuc, but soluble in alcohol,

ether and chloroform. It has a specitie p-avity of l'l(>t>2 ; is dis-

solved by nitric iu*id, fonninj; a briLfht dnigon's-blood red soki-

tiouj and is unacted on by sfrou^^ boiling solution of carbonate

o£ soda- When heated in a glass tidH?s it melts, boils, aud then

car^K>m^!es, a brown-ctdomvd oil condeustiig ou the cool part of

the tube. It binns with u large snu jky flame, leaving a cpiantity

o£ carbonaceous aah. Fractional distillation aud other mesms
woidd perbups Va-cak ujj the resju int-f) several distinct 8ul)stiiucMBB,

oidy one of which may Ik* the virident body ; liui my very limitt^i

lal>onttory a|iplianee8 prevent me frijm carrying on the investiga-

titjn further than I have done; and I must leave to others the

fm-thcr ivtjrking out of the aubjwtt.

Tubaui is most, convemently preiiared by crushing up the

choiJj>ed rm)t and digesting it, with little beat, for some hours in

alcohol acidulated with hytlrochloric aeid, filteriug and evapora-

ting on a water-b:ith at a low tempemture until a gummy sub-

stance separat<'s, Wbeu aM the spirit has evaporated and waier

ouly remains, the tubain may l<e removetj and i>ressed hiU* a mass.

This can then Ix' washed by kneading in hot water ami fmi her

• Tho Editor i>f tho Pfuinnaceniieal Joumttl mys in a. note : Mr,
Wnty fip|ic'iirs( to Ijuvt? wtii-kcil in ifjiiomuce tjf Mr. Hrcislioff's rlijucovery of

" di vv i( I 8c't' ritiu ui, Jtiurtwl {H) XXL. p\i. B'jU- .IGU." I k u nilwa < tf

it, but I st'])^^^^'!! tubiiiji iiewHy live yoara iijfo, lUui u iaiitiii>k' of Lite [Kjiaoii

has been exhibited uoder that name in the I'enik iluswvuji since MarcU,
1888-
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purified by re-solution m alcohol and iiepeating the above pro<^f»8B.

Tho result will lie the rcBmuus aubBtiiuue nhove dest-rilwd. The
mots Mliuuld I r.' dif^estetl a seuoud time in fresh alcohol. The dried
i\hA yields 9 42 jR-r ct!iit of tubaiii by the atkJTe process. When
tubaiii is dissolved in spu'its of wine and left to stiuid, a f^i-iiniilur

dejiosit of a dirty-wliit-u eolour is formi^d, wliitili in uuly spariuj,dy

gohible in cold alcohol, bid is dissolved by hot idcohol, chlurot'omi,

and ether. This ^^rauular Uidy rt-deposits on evapttration from
et.her as i\ ]miv whitt* i-rystalliuo tasti^Jess mass. From its solu-

tion in chloroform it is left aes a clcai' whiti> varnish. When
heattid it melts inUt a transparent whiti? ilnid, which on tm in-

crease of heat tm-ns brownish-red and jiaHly distils, unaltered.

This sui)stiince when frit.^d fi'om uU traces uf tnliain (i>y reiMsateil

recrjstalllnation from hot aK;ohol) is nut [Hjisomms to fish. The
acid aqueous solution left iditer the dciJoaition of the tid^ain^ and
which eontjdus presumably any aLkidoids present in the roots, is

also not ]K)isonous.

One pail of tulmin in 350.000 |Kirt,s of water jiroves quickly
fatal to fish, and wattjr eontainin|j^ the extnu»rdinarily small
quantity of one milUonth

—

Lc, 1 j^ntiin in 148 puunds of water,
Vi^ill kill fish in from one-quartw to half an hour, aecordinj^ to

species. There is a considerable lUft'erence in the suscejitibilily

of various kinds of fish to the effects of the poison, and
thti siluridie, ar cat-fishes, appear to be the most tolenmt tif

any. It ha« been stated tbiit fish killed by akcr tuba are some-
times unwholesome, but when we see the extremely small amount,
of poison which is required to produce a fatal i-cstdt, it stx-ms

improi>able that any ill effects can lie j^roduced liy eatiufx lisli

so killed- the more so as tubaiu distils over w4th the sleaiii

from boiliiif^ water, and would be. iii part at least, eliminated
in eoctking. * Tlie ciiished rtjots when lutiled with water in a
retort yield an opalescent distillate, smelling slroujjrly of the root

ainl actively ptustvnous. The Malays say that fish kilknl by means
of aker tuba very qiuckly go bad ; lutt imless tht- jioison iwtH as a
chemical fennent , which seems milikely (as tulmiu iidded to milk
causes no change, and, if anything, mther retards its tvu*nin^^ sour)
it is more probable that the idea arises from ctjiupariug fish caught
alive and remainiug so in the Uittoni nf a boat for some hours
perluqfs before they actuidly die, v^ith those killed ly the r<K>t at

the time they tire taken t>ut iri the water. In the esm.* of fish, the
imison is evidently absorlx-d by the gitis, and }iasses at one.' intt>

the circukition of the bhiod, which pnibal>ly accounts for tlie in-

tinitesimal doses which arc enough to produee lethal results; for

• 1 Liive taken oiie-foitrth of a, iimin of tttbain withoufc ex]»erieuciujf
any ill offncts. Tlie rusiu ;viih dissoh-ed iu u few drops of epirita of wine und
added to about an ouuco of water.
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with most poisons tliis Ib by far the most effective way of adminis-

tering them. Owing to the insoluljility of tubain, it may be eaten
by a ifish with impunity. I have seen a fish eat enough to kill a
score, without aiiy ill effects ; but when a solution of it in spirits

of wine is added to wat^sr, although the tubain is at ooce precipi-

tate<l as a hluieb*wMte cloud, still It ig then ac^tive. Presumably,
the fint' stfitA> of sul)divisioii enables it t^i i>e iissimUated by an
animal organism. In the saj> of th<t! plant it exists as an emul-
sion; and the sap, liaving no tendency to eoagTiIat*', may be
diluted to any extent with water. By this means it l^ecomes an
extremely attenuated emulsion. When the roots have become
dry, this only takes place to a very limited extent ; and a solvent

is then necessary t-o bring the tubain into a form in which its

jK)isouons qnalitiog can Ix? applied.

There appistrs to l>e no reason why we should not take the

hint from the Chinese market gardeners and apply the poison to

the destruetion of the many insect pests to which garden and
green-house plants are subject.

From what has been said as to the nature of the suhstaii(,-e

it will be apparent that the dried roots would Ixs of little or no
gt;K)d for the piir|K>se, and either the tuljsun must, after being
i^xtract-ed fro*n the root, )je convertwl intt* an emulsion or into

some eheiuical eombination easily dissolvcnl in water. By the aid

of a small quantity of sfiirit it nnty easily In? emuIsiJtied with suap,

whieh on solution in water presents the poison in an active form.
I tliink it niav also l>e sajwnified if mixed with oil before it is

treated with alkab. My attempts in this direction have been only

piirthiUy suceessful as yet. In both eases potash, or soft soaps,

would Iw the most convenient vehicles with which to combine it,

as tliey are so much more re^uUly miscil>le in water than the soda
snaps. The extraction of the jjoison fruni the roots in a large

way would not lie txjstlv, m by suitable ajiiiaratns the spirit could
be distilled off and use^ over and over again ; and doubtless some
chea]»er method of extraction eoidd be found. The jdant grows
readily in the Straits Settlements. The roots are dug up'from
time to time and the stumps and suckers are replanted and scjon

throw out new roots. The stems also contain the jioison, though
in not so great a pro|>ortion, but still worth extraction. It is

probaltle that the l)est time of year Ut harvest the root would lie

Januar)% as the plant is then at rest and nearly leafless. This is

a suhje<;t which seems to be well worth the attention of the mivkers

of imkictieides and of tiorieulturist« and hortienlttirists generally,*

Taipinq, mh March 1B92.

* See eJiio Kwi Gardens Report, 1877, p. 43, and Pharm, Journal (B)^

XYII,, p. 5.
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NOTE ON A LIGHTNING DISCHAKGE IN

TAIPING.

Durm(* a thmncler-storm on tlie afternoon of Sunday » the
5tli March, two trees in the gardt'n of Colonel Walker,
at Taipinj^, were struct by Ughtning, Tlie oase ig wortliy i>f

record, IIL8 there were seveml jwints of eotisiderable intoroat

eomiected with it, Tlie trees whicli wtre struck are both wliat

the Malays call puki " (akhnia Hchohrifi), They are not Jarf^o

ones, and there are several considerably taller efose by. Tli+^

are situated in a small hollow aurrouuded on three sides hy liigh

^'roimd, the slopes of which are dotted over \viih trees, while un
the top of the rising ground are three buildings furnished wit Ii

hghtninj^ couductorii. The buildings are Colonel Walkers
hoLine, the magazine on the fort, and the Secretarr to Guveru-
meiit's f|uarters. The two pulai trees are therefore in, no way
cwnspieuoug objects, and it i» hard to understand why they
ehould have been struck when the visible aspects of the situa-

tion are alone taken into account; but the stjite of the atmois-

phere may have l>een ^ch that a ]mth of lower electrical

resietance was oix^ned to the discharge through these trees than
through the higher ones close by.

Tennyscm aptly describes this condition in the lines

—

" The ragged rims of thunder brooding low,

With shadow-strcfiks of rain."

These shadow-streaks, which are such a noticeable feature

of tropical rain-storms^ offer an easy expknation of the other-

wise unaccountable occasional selection by bghtning of incou-
spicnoua objects. They often cover, with their ktees, quite a
small areA of ground, and their density is sueh that they must
offer very much less resistance to the |)assage of an electric

current tlian the surrounding air.

The trees themselves were not injured, except that the top
shoot of one was broken and that some twigs and leaves were
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cut off and scatternd about. The bark was neither stripped off

nor were thert- aay marks on it, and, beyoiKl the alight damage
to some oi" the leaves a.iid twigs already mentioned, there was
ncithinj^ to show that a powerftjl diseharj^e hail traversed them.
Oil the gruund surronnding tho trees, however, were evidences

fit' an unusual ehantcter. Around and lietweeo the bases of the

trunks the earth mm torn up to a dc[>th of a foot or more, and
from these exeavat ions, eight distinct sinuous branched trenches

were cut in the ground. The two longest of these were some
fifty-eight and fifty-four feet, the latter of which terminated in

a piece of water. Two of the other trtrnt-hes also terminated in

water; the others diminished in Bm^ as they extended froui the

trees and gradually died out. Near the bases of the trees the
furrows were from nine to twelve inches deep and about a foot

wide. The roots in tJie earth were all cut throut^h, and the

eartli, pieces of root and turf had evidently been thrown out
with gre^t force and scattered all over the place.

It is quite likely that the damage to the leaves and twigs of

tin* trees may have Ireen (caused by this ejected earth, for in a

case iu which a building in Taiping was struck some years back»

part of the dischfirge passed lietween the bricks and the plaster

of t!ie wall of one room and the plaster was thrown with such

force that it did a large amount of damage to the contents of

the n>om, which was then Uised as the Museum. Tiie velocity

of some of the paj'titdes of plaster was so great that they pierced

glass bottlea at a distance of twenty feet, making e!ean-eut holes

in them. In that case it may be mentioned that the particles of

l»}iister were throl^^l at right angles to tht^ line of discharge, iuid

if the same thiug hapiM?ned in the present instance the earth

would have been projected vertically upwards.

In places, tuimela were cut in the earth for a length, in some
cases, of eight or ten feet. At the three points where the dis-

charge left the earth and eub^red the water, the earth was ejected

as if the direction of the impeding force was from the trees

towards the water, in other words as if the flaish came from the

(doud to the earth. Two of the trenches leading to the water
ended iu tunnels and one in an open furrow. The tunnels were
round piisi^-like excavations about three inches in diameter, with
their orifices on a level with the surface of the water.

The aceomimnying roiigh sketch shows the furrows and
their sinuous, branched character; the dotted lines hidiwite the

tunnelH. As will k' seen, the place was nearly Hurritundcd by
water, aud the mere fiwt of the trees being pidai will l»e sufficient

to show that the spot was low-lying and damji—in fact, the

natuiul water-level in the soil is only about eighteen inches

l/eneath the surface.
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On looking at the sketch it will be noticed that fire of the
trenches start from excavations at some distance from the bases
of the trees. Tliere were no signs o£ tunnels connoeting them
with the bu^es of the trees, so that it would appear that the
lightning mnst have branched before it reached the ground.

Another point shown by the sketch is tliat the trei'S must
have IjeoD nearly, if not quite, in the csentre of the charged urea
of ground. This is indittated by the even way in which the
furrows radiate from the bases of the trees. The area of ground
covered by the furrows—that is to Bay, which is euclo&ed by
drawing a line so as to connect their outer extremities, is about
3,500 squaro feet in extent.

There had been heavy rain before this particular flash

(which oc<nirred at a few luinntess to six o'clock tii the evening)

and the surface of the ground uiuat have been very wet. Over
one inch of rain fell duriug the thuuder-storra, and certainly

more than half of it fell prior tti the trees Ijeing struck. The
rainfall for the week preceding was as follows

:

February 25th 2" 15 inches.

26th ... 0-47

27th 0-25

28th Nil „

March 1st ... „ „
» 2Dd „

» Srd ...
*

„ „

fi 4th ... „.

„ 5th 1-02 „

It will be seen that there were three wet days, with a total

rainfall of 2*87 inches, followed by Ave dry days. Before the

rain cx>nimeneed on the afternoon of Simday, the 5th March, the
surface of the gronnd for some few inches in depth must there-

fore have l)ceu fairly dry, and at the time of the flash it is

jirobable tlrnt there was still a layer of dryish eartli iH-tween the

wet surface and the saturated Bubsoil, It was throiigli f his top

layer of wet Liarth that the lightning passed, and the less moist
layer beneath it secme to have provetl an efifective insulator.

A study of this discharge tends to ctast doubt on many of

the ideas respecting lightning and lightning-conductors. It

setJms to show that the charge is strictly confined U) the surface

of the groiuid, and that the dischai^ under certain circumstances

spreads out disruj3tively on the charged surface and dtX'S not
peui'trate int^i the earth, altbotigh, as in this cast^, it would ctuly

liave had U) go tlirougb a few inches of dani|i <\irth l>efore

reaching the water-level, Insleatl of this it will hv seen that
some of tlie furrows ran for a distance of over fifty feet, just
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l>eneath the giirfaee of the j^roumd, to reach {iharged pieces of

wat<;r, throwing out branches oa their way to discharge the
intervening surface of the ground.

Wlien anything nimilar to this takes place on or near a
huilding on which there is a conductor, it is at once put down to

a bad earth-connection, while apparently it is due to the wet
aurface of the ground being a better eoiidnctor than the stratum
lying i>etween the subsoil and the charged surface.

Cases in which large numlwrs of shet^p, cattle or people
have Ixieu killed hv lightning are easily comprehended, after

looking at this sketeli- Jt is evident that had a number of

peojjleor cattle been standing beneath these trees and occupying
the space covered by the furrows, that tht^y would have consti-

tuted the charged siirface and that the discharge would have
passed through tlieir bodies instead of, as in this instance,

throti^h the ground.

The ^iractieal deductions to ho drawn from this case seem
to be that all surfat^es which art; liable to become charged should
Lh! put in wunmunication with the system of condu(:tors on a
huildiug. In other words all roofs should Ik? connected 1>y their

ridges and gutters. While, as much as jMtssible, lightning con-
ductors should be arrangod so as to be lightning distributors.

For this jmrpose all the conducfjors on a building should be
connected together, and the earth-plivt(?a so sp!U.!ed round it that
the discharge may Ijc spread out over as large a surface as
possible.
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ON THE BLACK LIMESTONE AT

KAAfUNING,

On the road liotireen Enggor (on tlui Poralc T?iver) and
aud at about uiue miles fmtu the formor placo, is a

picturesque limestone hill calletl Chanjjrkat Kaniuniii^^. It is

]it^rhap8 some 600 to 800 feet iu heij^ht, aiul is eoiuposod nf a
l>lack Iiniestt>iie differiuj^' rn many respet^ts from that of a similar

eolonr found in other parts of the State.

Tlie limestone is nearly black in colour, with occasional

veins of pure white. It is soft and is easily cut with a knif*

.

yields a j^-rey powder» and has an uneven fracture, dull iu tli *

direction of the ^ain and minntely siiarkliiig across ilie fjrain.

It blaekens the hands when handled, and when rublxjd with a

hard substance presents a poMshed lilack surface. In thin
sections under the microscope it is seen to Ix? made up of while
crystalhne carbonate of lime, enclosing? opaqiie black ah in in*:'

scales and irregular masses, Wlien a fragment is \>nt into dilute

acid the lime dissolves, leaviuf^ a black powder, whieh under the

micTO&eo|)e presents the appearance, in miniatiiret of pieces of

coke. The grains are of different sizes and very diverse shapes.

The powder is shghtly gritty Iwtween the fingers, from admix-
ture of a snuill amount of <]uart7. sand. The particles of this

substance, Iw their appearance, suggest the idea that thev have
lH?en in a plastic state and that the crystallization of the en-
closing calcite giive them their present form. This is l)est

shown in a decalcified section of the rock.

The lilaek powder when rubbed on paper, or between the
lingers, ]>rL?sent8 the characteristic appearance of plumbago, while
bt*f(jre thf bloAvpipe it Ixdut^^is in the same way aH that subst^m^-^n

and if ht-ated with nitre it deflagrates. It is therefore carbon
in the fonn of graphite.
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The rock has a sjsecific gravity of 2*66 at S4P and
condists of

—

Carbonate of Lime „. 91 '4

Carbon (graphite) ... ... 8*1

Silica ... ... ... ... -5

100-0

Incliidiiig the carbon in combination with the lime, there is

nearly 20 p(^r cent of that substance in the roek.

When dry, the stone is a fairl)* good conductor of electricity,

and it' a piece of it and a sUp of zinc are appHed to the tongue,

the well-known sensation produced by the passage of a weak
current of electricity will be felt.

From the oceurrenee m the immediate neighbourhood of

the up[)Or beds of the schistose rocks which underlie the lime-

aUme foruJation of Perak, it would apjieur that the Kaniuniuju^

I teds l>elong to the lower part of the calcareous ficries. It should
l»e stated, however, that the limestont' which rests on the under-
lying beds, as far as has Ijccu observed in other parts of the
Slate, is not carhonaceous. Whether this is a sign of un-
conformity, *»r m simply due to local causes iu ojjeratitju at the
time of th«' fJejwsition of these beds, is, in the present state of

our knowled iuifjossible to determine.

TitmeatoT i'S c jntainin^^ j^^niphite have been found in Canada
imd ihc. nortlicini parts of the United States. These mv\iH nrv

of the archccan i>iTlod, and it is in them that the much disputed
J^amki Canmiejise occurs.

In the schistose beds beucath the limestone, ^"rapbite hats

been found at Batu Gajah, in the Plus ValU-y. near Tapah and
ill Bernain. It is mostly dissen)inated in scales and grains
throuirli the body of the rock, but at Batn Gajah there is a well-

doliued vein of it. This vein was cut in making'- tho new road
to Lahat, and more recently agiiiu iu sinking a well in the
hospital grounds.

A consideration of the eharaeteristics of these schistose and
erystalline calcareous foi-mations seems to point coiiclusiv(?ly to

thi'ir btdoutfin^^ to the archtjeau jteriod; and it may l.>e stated
that llie vvhoiu uf Perak, where the granitiu rocks have not burst
through and come up to the surfaccp is covered Ity l>eds of the
Laurentian formation, as no rocks of less age are known to exist,

except the very recent quaternary drifts and alluvial deposits-
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