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EXPLANATION OF PLATH XXVIIL
Termires.

IN the centee are scen wheat plauts which have been cut threngh veow
ground by Tenmites,

In the right-hand upper corner is a worker, APparentiv inmature : i ngarare
individuals the head 1< generally yelliw

In the lower nghthand corner is a wineed forng amd in the left-hanid upper
corner an individual which hae hed its wings

A full grown queen s <ien i the Jower Jefthand earner | the fegs arve dispro
portionately Lurge,

The hair ine adongsade cach figure indicates the natural <ize of the HiNeor

diown,






TERMITES ol WHITE ANTS.

By FOBAINBRICGGE FLETCHER vy rE~.rzs,

o P atitid B R Y TR s Vs,

T et o0 well ioniown Bnevelnpaedia onee defined

crab as o hinnhe ved Bl w el swines baekwards on whieh the

Chvious critieisng is that g erabois not a sl 1t does not swim
sorkowardss snd thar i is ped ondyv e 1 s heens Dodled. The
populin omenchaure o nseets often exhihits traces of a0 <imilar
confu~ion ol Ideis ek Dol for example, is niot alwavs
ol ek and never a in»--!'w oo White Ant s ot anoant at all

wd s not peepasn e white 1t i~ unhtunate that the term

W Hite Ant 7 shonbd e B een :lll!]iwi ta these Insects

e vorreetiv knownoas o T s b the terne White Ants

Biw take Tome atrems 0 bobt o te popitlar Pnacination to be

\~l|\ ‘ii\l)”\“ \\.H]

Tortiites, o wive Ut T corpect e Iv whichithey witl
et pred T Bereators B sy e eliesitied mongst the
Nowropter o order which brcindes very diverse groups ol -
warte anelt s Dicondios Antaees, and aee wing i Recent
e attinities ave rather with
e ”H]'luplv vaoand thit they mw!n\‘nl} e with Cockroaches

rewenreh Tios <how i, however, thit

e Jiomet of deseent frong sCeetninen prinitive sock Tras cers

1 .
Bave iy struetaral pectt

ardinany ohserver T

Ve that Termites sund Cockreaeiies

hes | 1 i W
Guithes i connmon sdthonsn te e 1
o e other hande exeept for
(wlueh s really only the

nearly all o animads

Biscels appear mre dia~tilar
Dreir soetil )l:'.“l(* ;nu‘ caste >}'\K\‘!H

}"Hll'ip[l' !l[v tli\i‘i\l“ ||f‘ };li»y\lll- ~( T in
Termiites have Little in common

Pretising w <ociil enastenee)
arder Hyvmenopters

Gl the trne Ants, whicls belon e the
Atz Broes and Wasps).
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Tn India we are only too well aware of the damage done by
Termites to honses and wooden hwldings of Wl sorts and to
household tarniture. Working ut concenhinent anld lwing caretul
not to give any esternal sign of their attack, the mischiet i
often completed betore any su.\piviun i aroused, and a beam oy
plank ot wood. appatently substautial, ix <wddenly fouwnd to b
nuthiug' Lt i@ nere ('Ill}ll_\' \llL‘H. the whole ot whose interior hias
been eaten away by these tiny white inseets which rapiudly
seuttle away into the obscurity of their valleries when the ligh
15 et inupon them. Tusome cases, when the material - attacked
ix & beam supporting a weight, their operations seem diveeted by
an intelligent appreciation of the stressex borne by the wood il
portions are left to bear the strain or the interior is tilled wp with
mud to repluee the material removed  Some species, lowever,
which normally live in decayviug wood, seem to G the interio)
with niud whethier subject o stress or notc and petliaps they do
thix to keep the air moist o thenr galleries,

The duniuge dowe 1o crops 1= not <o appiarent o the ciasiad
observer as is that done to buldines, but the Tatter s really
significaut in comparison with the former. T many parts o
[ndin the normal damage toeoreads s from one o two anas,
vising to three or four annas or even more i bad yerss Nt
only cereals are attacked but vaduabbe crops suelr s sugarcane.
poppy. groundnut, Shoessa s rdit-trees, castor, Jate, s
suntlower, ete. The smnnand loss cansed by Ternntes attacking
crops in Briti=h Indicadoe s extimatad at over twenry amillion
pound~ sterling. The species which attack crops appear to L
uswally forms ot Hoerofermes, hut exact observations on tis point
are very desirable,

It would be ton ]tmj_g A task to attempt to recite all te
objeets which are attacked wnd spoilt by Termites. Al artieles
of organic origin (woud, paper, elothing, ete) are devoured, aune
even cases of tned food Teeee been known to e spoilt s
Termites making their way into the wood of the case an
bringing o wet mud, thereby rusting through the tins: sonr

s[nt:cit-s are even kuown to be able to exude a Huel whieh is abl
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weorrode alasss T other parts of the world the amount of
damagre wrought s only equalled by the celerity with which the
Termites select an opportunity for attack @ thus we read of a
Surveyor who returned to cuonp after @ hard day’s work and left
stk on o table overnight o e eyt morning he found
not ondy all his elothes destroved by Termites, but his papers
absocamd the Tatter in such a4 mamer that there was ot a4 bit
bt of am aneh squanes The Dlaek Lead of Lis peneils was
consttmed, the clothes were wotentively cat Picces and carried
awav, but appeared as i noth-eaten, tere being scarcely a piece
as e s shilline that was free frow =mall holes  and 1 was
frther vemokable that <ones <ilvier conn which was in the
tunk, bk wonindher of bleek specks on it caused by somethiugy
~o vorrosive that they could not he vabbed off even with sand.”
Manv cther mstanees mitcht be oiven, as of the Termnites whieh
Sone niglitc oo few o pierecd one oot of the wble, and
levine e that nineer cecended, cartied their areh aeross it and
then down through the needdle ot the athier foor) tnto the Hoor”
Mostresudents o Todie bowev o bnow by hitter experience how
~\\‘ll'[1.\' destruction iy beow !‘u\l‘_;'ht cven gt their lot does ot
sl that o the prisoners o eertan hudia gaol who awoke
arte mornme to find thar et bediiie had been eaten up whilst
ey were sleeping onut

There s a b snd vapidiy inereasimg lirevatare on the
\ll\l'.it't'l of Termites :‘t‘lﬂ'Ll“_\ﬁ but it <o niatter tay rearet that
BRIV ccurate statements have heen put forward with regand
tothe adats and ceononiy o Ui mseetss This has arizen
very Largely frone the fier that atadse anadosy has heen drawn
betwern Termites sund the true Auts o aceount of the social
lrhits which they pricetise inccomuon :hut, although there are
some weneral stnilarities i the cconomy of these two groups of
wxeets, the parallel camnot be pushed o s and made to melude
minute details, Other suthors again have drawn sintlar ana-
Ftes fronn a constderation of Termites alone, and tfrom observa-
Pons on the habits of o few speetes have argued similar habits

others. TUis very certain however that different species have
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widelv ditterent habits and that it is very unsate to deduee thy,
details of the life-history of one species from the knowledge
those of another. Every species must be studied and treated o
its own merits,  To the ovdinary practical mau a knowledge
minute detatls may seem to be of litthe use, and it nay appen .
matier of suallwoment whether one species does o does 1
butld mounds or whether the individuals of its soldier-caste b
adozen or tifteen Joints to thelr antennae © hut it these seennng by
mivial differences are found to be correlated with other dithe
ences, sueh as taste for particular Kinds of food, they may prov,
o be of” great practical Importance,

It would naturadly be expeeted that we should have a v
knowledee of at least the dithoent kinds of Termites whicl,
cecur n- the Indian Regtom, but it i a vesrettable Bt that this
is by o means the case. Adthough Tudia is the habitat of neny
speciex whose habits delicht the abzervant naturalist and others
which interest the svstematic worker in the strangeness ot thed
stracture or tie peculiavity of their geouraphival distribation,
the Termites of Todi and Burnew seenm 1o have sutfered a st
negleet at the hands of eollectors and obaervers of inscets, A
certain amount of work has been done, sepectally within the Tast
few years, on the Simhalese specios, of which over thirty distinet
forms are now l([lu\\ll to \"i"ll“". \\hi!sl nn!y ahout o score an
known at present fiom the whobs of the Indian Peninsula iin
Chlding Bul'lll:\), ;\1t]\u\1:_[11 TN })1'u|\;t|rlv thiat at least one hundyed
distinet forms readly oceur. T omav add heve thae Boshadl s
pleased to receive spechnens fraom any part ot Tndia o Bur
and will eladly send fall instructions for collecting to any rewd:
of this Journal.

To the Entomologist one of the most mteresting specles i~
/1I'C/t,“/"r‘hm/).\'/‘.\‘ N',‘ml.l//;lmm (lmn_g- 23, which ix ~ad to ocene
comnonly i Kashmir i old stumps of Pios crcdlses Ttiss
large species with a soldier nearly an el in length and appens
to be one ol the fiw surviving members of 2 araup of Terne
which 1s chietiy known to us from fossil speeimens which hue
been preserved in Baltic amioy.
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Another imteresting greup s compeosod of the members of the
conws floloteryn s (page 2200 o which the workers and soldiers
ave over hadlanmels i Lot and are renrkable in Possasxing
well detined eves, these castes o Tormites beinge without eVEs
arnbes Adthough one species was deseribod rom India over 120

<

vrars ageswe st Rnow vy Gt of theie Labitss Tn spite of

thew burae stz and the ferocious appearanee of their soldier caste.,
they scem to do very Tivtde Teone continme their depredations to
I*il\ of TS aned eaves whieh Ihr"\' vut mite <hort }(‘H:_"{]L\ and
enrry down nte thens nests, Teom which ey come vut to forage
e brond davhioht.

A group whivh s of considerable practical importancee is tha
‘l‘-}xii'l; invlll(l«*s the Sents [ocnte vos, «t»ll(:lil]iﬂ;‘ [ f'/z'!"!’rt‘/'l Hlld
other species which are vory destruetive to timbers used for
senstrucetional purposes. Beams, raftors, furnitare, clothes, books

Bode comres amiss to these voracions nseets, which apparently
Fve in comparatively sl cobenios within the  beams, ete
vhieh they attack
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Within the linits of a <hort article, it it impossible to do
more than mention o few species in particular. Coptoteymes
forms w group known s ¢ Latex Termites” from the drop of
sticky milky Huid exuded by the soldiers to repel attacks of
encmies ; _r/ws/:‘w‘, deseribed from Burma. has achieved noto-
rivty by it attacks on Rubber-trees in the Malay Peninsula, and
Professor Watase nforms me that this same species is a very
serious pest inJapan where it cases areat damage to wooden
struetures of all Kindso Eoternis s inomany species two dis-
tinet fornis of the soldivr-caste,a Jarger and a smaller, but both
agree in having the front of the iead prolomged into a long tubu-
lar beak, T £ bipend s Ui Targer torne of - <oldier gjects through
this beak to a distanee of two or three mehes a very fine jet of
<ticky seeretion which brodens imneediately it comes in contact
with the air and forms o tine viscous thread, Inoaonest of this
spretes which Topened up ot Pavant) there was o small ac-
cumulation of short feneths of crassstems. and this species
apparently does not teed o wead - In Cevlon an allied torm
1 osoceros) makes 1ts et instde hollows of trees and issnes
At at <unset i lone reoular procession to gather fichens from
AV neighbouring tree trunks Considering that these insects
are Uitadly Blind, the recadanity of” their line of march 1z truly
wonderful, The workers tuaneh zllul\:_" moa solid strean ¥ oor 160
abreast, whilst the soldiers take up their position on cither sude
of the route, facing cutwards rewdy o repel attacs. The stze of
olte oF Uiese arties s hest veadbized by considering the fact that
it takes aboul five Bonrs 1o pass o given point at the rat of one
metre 1 miinute and, as one metre of the ]‘l'“k’&‘*b‘l“ﬂ nayv
contain between stdand Tooo Termites, stimple caleulation shows
that asingle army o forazers may amount o gquarter afa miliion
mdividuads or even double this number Anived at the tree
previously hxed on Iy the woldivr-scouts <ent out ahead of the

fers ot thos Bl K Tamere s

al Secuty e b

A et aned e e st o on the i

18,

he Futen

ven by Pradcesor Buonosn o the acinds o

S 2T =28 and o the Ballotig o the Vandons Socnnen N Lutad Nepeneos Vel NTAVEL
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main bodv, the workers proceed to serape oft the lichen with
their jaws, aml in this work an admivable plan ot division of
labor is adopted. Had each worker to hold wits mouth thy
lichen already colleeted. the movements of its jaws in seraping
ol a further supply would be sertously embarrassed. The whot:
arnwy ix theretore, divided mto squads of 5ix or seven individuals,
one of which holds in his jaws the fragnients of lichen seraped
off by hix fellows, who are thus enabled to gather w large supply
in a comparatively short thime. Towards diawn the anmy propares
to return to the nest in reverse order to that i which it started,
the soldiers contmuing to he the route wud fornshne up s
reav-owand after the workers have passed Such regularity i
the erder of the procession. such diviston of Tabour and such
mutil help woudd doubtless hesisertbed to mtellivenee iF carried
out by awnmals higher in the sende of mare and o adooration,
must be inercased stll more onretbectne that these tiny secets
are totally blind.

[t is the wembers of the K)'}vil';t] Jroup Trones that anr
most fnthar to the ordinary observer as it s the aetivities of
these spretes which are wsuadiv the cuee o the wellknowr
©White Ants” Nests 7o mounds. Probably we have ac o
nwinber of ditferent kids i Didiag bt i s not cvery form w hiel
makes aomownd. Sowee pass o lite of concendient underaronnd
atd ave vavely scenexeept schen the winged formis swarm out
the bectnming oF the mans i others, the posttion ob the nest i
elearle neadeed Dy neonsd whiel ey vioy frone one or o
imsignibeant lookinge heaps of carth e tow Tnches hich toa ~mgle
conteal piunacle towering up to titteen fort or more. I con,
Pt~ with readly Gdl Ternntes” nest, the “akveseraper oo
o odern eities <inks into inslgnieaner o bisine COMpArison
on the velative Jengths of o0 Termite and a0 human workmea, the
Termites stracture would only b Aertopped by acnaldime nearh
a mile i heshr,

[ the following vensuks we will comtine oue s tention to the
group st common monnd building ~pecies which are best known

to the ordinary observer,
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Foounderstand something of the intornad ceonomy of a nest
s necessary tisst ot adl to elance brietly at the constitution
4 the individuals which compose it these consist of (1) workers
a1 =oldiers, both ol which castes are oade up of sexually-
mmatare wales and Females wd gy ol sexually mature males
and fenudes. Besides the toreeoine tiere are of eourse lmmature
mdiy iduads ot ench of these prinetpal ciastes, AlL start from

but it s not known whether all the eges Taid by a single
Gomade are similar o e tie s of the hioney-bee 1t is a well-
kown fuet that ondy cres fertilized by the wale element give
eise o fenades and that tee qreens when foving eges i drone-
eeils has the power oo withhold the dssue ot sperniatozon
from Une spernathecs e whieh these are ~tored ¢ there s
Bowever nooevidenee that this is e case amonest Termites,
el 1S }n‘ui»;\i;l'- that the Tornnte cges e all extruded 1 an
nndifforentiated and fertdized conntion. although this does not
sevessartly imply that the e ot the contained embryo has
ot alreamdy oo dets vraatend. 10 s supposed that the ultimate
destiny of each tdividied oz e whether 1t = to develop mto
Cworker, soldier, o s s ot s beternined by differences m
the food alven to the newiy Irateied individual, but ieappears
that this view = based oncanadogy with whitt occurs In the case
0t heos pither than on actin cheervations . in the case o cgys
wineh hateh dnoa e et there iy wdoubtedly be w pos
sality of iy ditferent vanatons e ool and teedmy ot the
Vo ndivubuad, e i s dtienle teosce that theve can b el
Hote of vither 10 the e af the fist batel of cggs raised by
Sty peaar on the foundation of woew eolony - vet woe know
Dot our own expernoents that wel e tirst hateh of yvouny docs
contain individuals diferentiated it workers and soldiers, A=
e newly mtehed young ditler frons the helploss arubs of bees
i et adle o walk adout as sooti s they einerge fren the o,
o adso ditiendt o see iow they ean be pestricted to one parti-
vl formn of diet. Be tiis e 10 iy, it eertaimly appears Ti
Cenme that Termites ean, in sonpe eises at least, eNerelse i

cortain aenount of control aver the ultimate destiny of inmature
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mdividuals. and ean sonmetimes change into one form an individua|
which is already far advanced towards development into another
caste. It the transtformed individual does not attain satis
factorily to the standard of its new type, it is probably killed
and eaten - —poies encoicages fos aontres woevnie micht say, but the
real reason 1s that an individual intermediate between  two
different forms would be meapable of performing completely th
work of either. and the Termite community does not tolerair
ineficieney 1n its members,

The vartous possihilities of  normal development  of
individual eguw arve shown in the table © the complications ntro
duced by the development of neotenie sexual individuals have
been omitted owing to want of evidence  that - substitution
rovalties " are ever produced 1 the mound-huilding species now
under consideration,

Numerieally the nost important individuals i the Termie
community are the = workers”  Apart from reproduction and
defence, these carry out practically all the duties required of
members of a social body : they take charge of the voung, ox
cavate, bulld up and repair the nest, forage for food  outside o
the nest.and (in many species) attend to tue caltivation of the
f\ln"_"\l&gdl‘(i‘:ll\ [l'l‘ﬂs[)t‘('li\‘v ot aue, there are often two forms,
a larger and o smaller. whose funetions dowot appear to i
greatlv differentiated, thoneh as a rade the Jarger forms seem to
act as foragers. whilst the smadler individuals attend o tin
internal economy of the nest. The Jaws in the worker e wes
adapted for cutting throush fibrous substances such s wood, w
it ix the workers alone which dianuge erops aml woodwork,

Amonust the social bees and wasps cich worker 1= ol
with « powertul sting which as a rube s used solely for defensn:
PUIrposes. In the ease of Termites, however, inoall the mo
highly developed species the defence of the nest is pm\'idv(l f
by a special caste called > Soldiers,” which e entively  disting
from the workers structurally and whose husiness it is to keep
order amongst the workers and to repel any assaults upon th

pest or foraging-parties. The soldiers have no sting, it is tru
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bt are  armed  with - arge peculiarly-modified  and  often
formidable-looking Jaws and have alsy (in many speeies) the

® Newlyhatehed

e Ntage p nnditferentiated form.
rrenma 1012 y
s ed /
Tt moult =~ = - R T [
/ N
/ \
Cnd Stage. Smadt headed ® ® Lareeheaded
oenna 12138 Jusentles ) g ]Tl\'enileu
e i ..
| N
\
AN
| \
Tl U e e e e e
\
band stize Namphs ol H \ \'nu_n;_'
wing pads soldiers.
Bt atia,e, L L L4 first staze,
1
!
! i
Srdomintt e—— - e ———— - ‘ -
i
i
|
RESFR YN Nymphs wirh Yeans ! \'(l’;l_nl.'
Lt 10 e Wi pads, corkers. soldiors,
-t woomiatan, @ <o stage. A L4 seconid stage.
{ }
I
t
Pl —— - — _ ‘ ‘ o
| |
' g
LNt Niymphs warh Workers, Soidiers,
(RIS TN Tl B pad [ ] third stage L e third stage
e tall grown itnll grown:,
Sh monit - — e e e S
i
N

Winged Inazines
winitmales & temales,

Table chowing develepment of diffevent castes of e o Adapted from Eschevieh.
Seabstitntion torms omitted.

Power of  dischareing a sticky substanee  which  blinds and

dsables their ordinry cnemies and particularly ants. I'o us
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their bites seom insignificant, their jaws barely piercing the <kin
and the sticky exudition doing no more harm than to leave «
reddish-brown stain which persists for a few davs. We do not
seemt to have in [ndia any species o ferocious as are those in
Western Abien : Smeathman relates of the soldiers of one of
these that =it they get hold of anyone, they will insn instant
fet out blood enough to weigh against theiv whole body 1 and i
it is the leg they wound, you will see the stain upon the stockiny
extend an ineh in width,” Possibly it was these same soldiers
of which another traveller in West Africa gives the tollowine
quaint account =— T one day attempted to kuock oft the top of
one of them (Termitex” nests) with 1wy cane, hut the stroke had
no other cffect than te bring some thousands of the animads 0wt
of doors, to see what was the matter. upon which T took to my
heels and ran away s fust as Leould”

T]lt‘ l‘f\lp nf th': .\‘Hl(lir'l'.\ il[)}l(‘i\l'.\ to ln- .~u11-]‘\' to act as
defenders of the west, and i doing this they appear to realise
the soundness of the military maxim that the best defenee 1 o
vigorous offence.  Inomany speciess the opeing of the nest sees
the inmedinte retreat of Wl the workers out of sight, winle
the game thne it gives e signal ©o e soldiers to swaan owt
and repel the disturber of the peiee. Blind as they are, they
seotn obsessed with rage and run about with poss open and ready
to seize the foes O raeeting the intrading arany <trange object,
itois =eized tirnidy o the mandibles,  ~ometimes  with suen
determination that the soldicr will allow itself 1o be torn o twe
rather than relax its wrips whilst the sticky exudation 1~ poured
ont coplously from the claed v e s B cneniy e e
fownnd, the =oldiers aradually retreat o the nestowhilst the
workers brine up certh and vepair the breach, but the <oldiers
continue to line the exposed galleries with their heads dirceted
outward ready o meet any farther assanlt

Except by aeting as excort o foraging-partios, the soldiers
seetn to take no part i procuaring food for the community, and
the extrems modification of their mouthparts appears to ]n'uhil)it

them trom fecding on hard substinces such as wood, Tt seems
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probable that they e nourished principally on liquid frod dis-
charged from the mouth or the yeetun of the workers. In
addition to this, they may perhaps il the role of undertakers
and find part of thelr sustenanes in the bodies of their comrades,
cither those which  may have died in the nest or  those
marked out forexeention s heing unsatisfactory in their
development,

In some species uore especiadly in £oterpes) there are two
or apore forins of the soldicr-caste, characterized by distinet
differences e size s in the shape of the head. I this respect
there 1 close parallel with many species ol true ants,

The individuads which are destined to ature true sexual
charaeters are distinguishiable ovarly lite by their larger size
aned by thie possession of smadl pads which will Tater on develop
intes wings, These oviphs with wing pads may be found 1u
ot nestsar alnost ANV seEon ot the year, hut are most
common i the spring at the heginning of’ the dey ot weather
at this tine batches of twenty or thirty at a thne may often be
found i small chinbers withinn the nest s they do not seem 1o
be provided with fungus vonb assorales and it seems prabable

that they do ot et Pangus, but wre fodinaspeelal manuer.
cither by tood predigested ad - disgoveed by the workers or
perhaps on the red bodies whieh will be noticed Tater on
Just before the rains beging these nyvmphs attain the perfect
state and, on the occurrence of the tiest heavy shower, issue out
of the nest i the sworms which ave sueh a feature of this pertod
of the vewr. Comparatively vy few eseape the nunierous
enemirs which prev on thean the moment they emerge trom the
nest.Ants, lizacds and eround feeding bisds cately them betore
they have time to take to thiaht, amd even i the air birds and
bats and dragontiies pursue them velentlessly 5 even man himselt
does not disdam the (l;\int'\' fare, which 1s sawd to taste like
sucared eream and almond paste

Aitken's account of the emergenee ol 0 swarnn i at onee
acenrate and wmusing - As each young adventurer drew itself

throurh the marrow  cadeway, arraved Tike o beide i as long
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gauze wings, it bade a tearful tarvewell to the friends of its
childhouod. and, rising upon the breeze. started upon the voyag.
of life. [ do not know what vesy hopes were at that moment
blushing on the horizon of itx vouny life, but a king-crow sho
trom his station and wiped thenall out with one Toud snap of its
beak.,  In halt a minute a second rose on its feathery wings and
sailed away towards the sky,untl a swallow-shrike secnied 1)
elide over it and 1t disappeared. No beak suapped this tine
The bird just swept past with open mouth, and the ant was
not...... Thus., one after another, each in happy iguoranee of the
fute of it predecessors, they went torth to seck their tortunes,

aud the fortunes of all were the same. Ddoubt ifa<inele o

Wivern INPnve g

came 1o a happy end” A few however do survive, and shorth
atter the swarm bas cnmerged w0 few individuals may ustally o
seett resting on o orass-staths, oten head downwards, with e
abdomen raised and tremulous and the wings quivering ;o at the
time they ewit a heavy sweet, Boney ke odour which s doubs
less attractive to the nm)(»i[n- ~eX. s snonax the mate o
been attracted - and often betore this - the wings are shed, heine
thrown oflf vuluntnrily by a jerking motion, whercupon cach wine

Ureaks off along w natural transverse sature near its base, leavine
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<l stump attached to the thorax. Two or more individuals
e often seen running rapidly alony the gronnd in single file at
hix time in search of @ suitible erack or hole in the soil in which
(o commence 4 new nest. Tt has been denied by some observers
it these winged individuals are capable of founding a new
colony by themselves that they can do o in the case of Termes
Loyl we have bren able to prove at Pusa i the swmmer
S rer L, when apair of wineed individuals which had swarmed
out of a nest ou 2oth June wis kept o continement and
eerssfully laid e by 9th July and rearved fully-developed
worker< amd soldiers within three onths. when the experiment

e unfortunately termiated by wisehanee. Tn 1910 alsu

| \’c“ x‘/\

i

Artnn Murr arzsn s Wi

wineed individuals were collectad frone aswarin o 2ivd June
ad by 2uch JTune had Tad eges which latehied on Tath July.
The parents did ot sty frow the amadl eddl which they ind
comstrueted amd did not appear te fred at ]u'n}nﬂ)i'\’ o first
ctnergenee from the nest they contain enough putriment 1o neet
ther own needs and those of their youny until these latter are
satliciently developed to go out foraging. Some observers have
stated  that the l‘c'lu'mllu'ti\v arsans of these winged individuals
alc tmmature at the time of swarnnity and that they are not
developed until a consideralile  tie afterwards : the dates of
cposition given above appear to disprove this in the case ot
e coylondens and, furthermore, digeing up next day the

sound whenee wswari of tis species had emerged on - 24th
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June 1911, pair was found coupled. thougl wnfortunately thy

were dead - oone dndividual had shed s wings, the other <y

retained them.

The few pairs which are suthiciently fortunate o tind a0 sy
able site, wsually isome smadl crack or cranny ine the ground,
eomnience the toundation of a4 new nest |1.\' I)|'v]]“]‘i||g ST
rounded L‘h:llulwl‘ ju,\[ ]:ll':_'v t‘ll(lU“_’)l to contiun the })utll, '“;3\
they do by exeavating the carth with their mouths aond - cary s
iCoutside. The femade then settles down 1o the more serion.

Dusinesx of lavine eves, toowhich herwhole existence is bieneetors,

At Fevaes

to be devoted, As the west crows the badv ol the fanade swis
untl the brown chitinou- plates whieh at fivst fonned Lo Taes
Liecome merelv little isbands widelv separated by oan expaise
white ~kin, aud wlthnately b divelops it nomonstrous unwieln
crublike animal, fneapable of walkine. a ngere pllsating niass
eoas. How long it takes Tor the femade to asstime this monstyon-

\Il‘d[lé' Wécnnot Sy but it s l)lu\l‘:l}l].\‘ not Tess than two v

cm'tzun]_\' three months after cinereenes from the nest toee fened
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Jwws no perceptible sign of enlargenient, although by this time
die has ladd eges and reared up youny, The total length” of life
of a feralde is quite unknown, hut (harring accidents, of course) it
i probably not less than tive vears and may perhaps extend to
ten or maore L\'C?lrﬁ.

The rate at which the fanale hivs eggs was stated by Smeath-
man to be sixty inoeach minute and this statement has been
widely copied and yepeated by subsequent authors. A female of
Fornges sp takeen fromaomond st Hoshoozabad and placed under
as natarad comditions as possible, was fowd 1o have luid 339 egus
e minutes, i rate ol oviposition which works out rOU}_’,’m."
at 34000 i one dave When the feinade has attained these en-
Farred dinensions, <he i ndead nothing Tt a vast reservoir of
e, and their extrusion appeirs too bepurely an involuntary
action.

Thee cvow th of amonnd-est I~ :q»pm;mly very <low at first,
and U 1< probabily et witd] alter the tirst anniversary of its
roundation that b eomes notleeable above ;{1‘()1111«1. B\ this
tiee Qs population fis aecome vory ntinerons and extenston
procecds more vigadly I somes v 10 appears that the build-
e of scmound above croaned beccb s due Tareely to the necessity
tor disposad of the varth exeavarad oo oroand i extending
Hoeeavity which contadns 1 ety annd that the pinnacles of the
ot Form w kind of seatiobling around  the mouths uf the
walleries ap which the exeavat d el is eougl T other
cases, however, tnowhieh the ilinn.uvxv\ are fett open, they =eem to
ael ns ventilating <hatrss The paetienlar shape of the mound
varies considerably and s nsually Chareeteristic vl species of
Ternite.

Tn Toealities in whiel the cronud 1 Hable to beeome water-
el durine e rainy seasom, it }»':ul»;\\\h- that the mound 3=
U wsed miore Laeely as o reside wial quarter than at drier
wosons of the venr \\A}l,A“ e lm].uls‘.tiwn of the nest s (olund
deeper dow .l"w(“ iy o abaervations, Tam led to [-w]lcf\x
St i some case it all events, the ].“.\.:ll cell and nurseries tov

: . above eround-level
U youny are moved up mte the mound abeve gr
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Juving the rainy months and e shifted again below ground-
lovel after the rains are over. 1 have definite proof that a new
roval cell may be bhutlt and the queen moved w considerable dis-
e mto it.

Che opening up s mound nest, the fivst objects met with. at
ceo or three inehes below the surface, e often smiall chambers
o o twoinehes in dimpeter and which contain small rounded
musses of conrsely grandar comb. These chiubers are not
m:uiv }))' the ll|<»lllltl-‘lllildt'l: but leullg to it .~m;\ll kin(l of .],i(’/'r,!»
e, O continging the opening of the mound, we came upon
wrios ot darger chambers filled with s vellowishehrown spongy
wenmih il of workers and soldiers of the monnd-builder. These
Jeanbers communicate with one another by small galleries and

-

qaally inerease stz towards the hottone o the nest,  The larger
aul Tower chatmbers ave il with very large nasses of comb which
wwarm with <mall white immature Terniites © these larger combs
e what we eall = nuresery  eombs and are charaeterised by their
hre size and thoe presenee ot newdv-hatehed Termites and’ of
masses of eas,

Nymphs (o nmgaur winged individuals) are sometimes
fownd in the comb, bat more ustadhy i small chambers without
ot and sitated i the apper part of the nest, With the
svmpha, and sometimes e the nursery comh near the euws, o
even intertinabed with these, are found masses of the small spher-
wd orange red objeets whiel we have called rved bodies ™ The
doin and wse of these vomain unknowns They e ot of
eretable origing and 1 have ventured toosappose that they may
esespeetad tood reserve, o roval ol for the nymphs, prepared
fron partially - digested and regurgitated antmal matter. The
tavid ol s wenerally found near the nursery chambers, its vici-
Hity hetng indivated by the roval Doy -uard of soldiers whieh
et beoseen i large nuinbers when progress of exeavation ap-
Prodches the 'l“""““‘ eell This 1s <urrounded by small galleries,
lary. enotgh to admit the passage of the <oldiers aud  workers
teant on the fornders of the nest, bat too small for these lat-

Mo pass, The eell i about four or tive inches long by two or
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three broad, with & tlat loor and an arched root, and contains i
male and female,  Oceasionally two or more queens are {ound
in one eell, but there never seems to he more thau a singi.
male.

The comb which fills these chambers is generally in the fony,
of rounded masses, slichtly concave on the lower surface, th.
exterior more or less corrugated and the interior tilled with
tricate maze of Intercommunicating passages, ftis composg
of very finely comminuted fragments ot wood and other v
table xubstances, frons which the Termites have extracted all
matter assimilable by process of digestion. The tigures cive s
betrer idea of the general appeavancee of acomb than any verie
deseription.

Seattered  over the surfiess of the comba will be seen sl

'

white statked slobules which pepresent the immature stages o

TEEMITONENTA Hrlul (p 234,

a fungus which i cultivided and eaten by the Tormites o
indeed the whole ass of comb sevns to be bilt upr e el
for the purpose of wrowing this fanens, upon e eultivition

which the well-beins of the nest seems to depend Lo e
extent.  In oceupicd nests these fung are bitten o saed - 00
whilst stilt stadl enongd te form aomouthind for the Termite
but in deserted nests the fungi grow until they appear alev
around  asosmall white mushrooms, whilst the pesting =
{(Sclerotinn ) which remains in the deserted chambers of the w0
forms a hardened blackisl object whieh at first sirht wanld s
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1o have no cotmection with the sl funrus arown on the comb,

The fungus commonly found is Xylerie wigeipes,

One of the most interesting <ubjects in conneetion with
Termites nests coneerns the vitous other animals which live
associated with the Termitess Numerous siall beetles and fiies
e found, espeeiadly in the marsery-combs, where they frequently
prev pol the eros apd voune of their hosts. by whom they ave
‘lult'l‘&t[l*ll, or we anight even sav domesticated, on account of
e exndation of come Tipaid agrecable to the Termites. It s
in![m»ih]w to attempt toouive here w Iistof these * termito-
philons “insects but anongst the wiost carious are the strange-
Dkine wingless fhes of the cenns Lovitonenia of whieh there

et )h:l\t ﬂ”'m- \lPl‘('i"‘ iTI ll]l{];l



CO-OPERATION IN AGRICULTURI

By W, HL BUCHAN, 105,

Reyistiar, Cooperntivg Credit Soctetios, Livagal.

Tuere has recendy been published o collection of mone

craphs*

which trace the history of the Co-operative movemen
i the principal countries of the world. The vohue i= commwnd
ed to the attention of those o whone acrvicultural  intereses
appeal. Ttis a revelation of the prver ol a e cconomie thra
whicll has it~ beginnings e remotest history,

To the ordinary Englishiman the word Co operation suz

wests Vacuely s lorm of wrban \hw]v-kr't'[rillg’. L Goreat Brita

cosuperative  methods have ade Titthe headway outside th
towns.  The U)\lll[l"\' I~ ~tdl one of ];u‘.'_:' }ltbl(li]l;_’\ turnied }“‘
mien, dividualist by instinets who Tovve uot ver el the nend
eotbination. It the wmovenent towards smadl holdings, o
augurated by the et of 1907 sond otficiadlv bleased by ol
l\al‘[io‘.\(l';\«;iulh'. it will sliorthe be ound that s effective e
upt;)';tTi\‘t HI'I_'alli.\;\t'lHH I~ Al inl\-l.ﬂn'l\.\u\)lt- comlition of stee s~
But for the present we wmost ook 1o Teeland and 100 o
countries weovder 1o see whint eo operation e acriealian g
efteet.

These motographis tell o storv it s plun tade of Tt
and fgures, all the more rewarkable hesuse it eovers a0 oo
of little over o0 vears Last rentury was onbe of awakeninz ol
activity i every braneh of  human affuirs. The stran aui
competition and  the progressively contralising tendenes of

commerce and industry reacted o the ;‘gr‘wu)u“-ﬂl N

Ilnuu_l,u/,lv/‘( R R T B T [T T LIPS IR PAN

nationas lustitore of Npvceabtug Moo
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The stress of hife grew steadily harder ;4 growing population
demanded  more “intensive cultivation and a more

productive
<oil. aud these could be obtained only by utilising the costly
improvements  of  technical  science: while the mcredsm"

opposition of the commereial world and  the urowth of outslde
economic coneentration compelled the closest attention to the

mterests of agriculture. Had the swall farmer clung to his

isolation he would have gutie to the wall, Fmtunate]v when

the economies and saving power of association for common ends
were demonstrated to him, he developed o genius for it The
amazingly rapid development of co-operation is the one great
faet of recent wrncultuml hl\[nl\ m Fumpe 1t extends not to
ole Or LWo countries or to certain hranches of agriculture, but to
svery vountry where the smadl Tolder exises and to every depart-
ment of rural ccononve And the movement has heen wholly
fur j_:m»d. In towns wssocidtion 1= to =oime extent a (li\'idiug
foree, um»liw] to the deferec and assertion of sectional and  elass
mterests at the expense of ather~ But iu rural areas it is more
purely utilitiria and s conerdle s bend untting all elasses.

ludia, shor l]lull}_'}i e “»-u[n;l;lll\t- ]11«\[01“\‘ 15, m‘(.'u}lics a
sorons place i tins volame The induston of her monograph
1~ useful, beeause it bries her methods and Ties of work  and
resdts ante promanent centrast with those of other countries,
The comparison i~ instructive, and thos whie are interested  in
the Tridia movement will tind the votume sucgestive and illumin-
:tli!l;‘,

Woadl the points of vartance by far the most prominent s
the relution of the Stane 1o the co-onerative: movement. The
HIn‘nlllplW»lxli\illj_; oppoticnt of State assistanee i any torm will
td o support in these monographs. There s ne country which
does ot wecord wore than mere legislative: recogmtion 1o the
““”}"'n\“\l‘ ide. The ad s renderad \“n'inll.\]\' m different
states, an the forng of Jegal privilegos, assistanee i propaganda,
ancia) facilities, divect subvention and otherwise One may
Bold that the State aid s often unneeessarily and sonmetimes

mudicioustv given One eould prove that where the movement
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is strongest dependence on the State s lightest. Yet on th
other hand it is not to be denied that the llt‘\[) of Crovernment
has been of great serviee in most countries b especially to

certain branches of co-operative work, and that but for that help

co-operation would not be the vigorous growth that it is to-day

State ald s not a prineiple o he condemmed or approved in the
abstract. There i a0 time to give und o time to withhold sad,
Like every other prineiple it is relative, and must be applied witl,
direct rveference to the eiremmstances of each country and peopl
and the requirenients of each form of co-operative activity,

Bur the wrters of these monographs hold no brief for
state ald. Their straichtforward narrative ought o comviner
the straitest theorist that there are cireamstances o which such
assistance 1s permssible wnd even advisablesand that o«
Iatter o which aonan may not dosatise, Bt no attempt s
made to uphold Sttt wnl s w0 wond dhing meoatseltt On the
contrary, the inferenee evervawhere is that o eonpletely self-reliant
movement i<t ddesland that Giovimment assistanee s only a
means to that end it s wever be o snbstitare for popadar

pieation and divection. The vssentind thing to noties s that )

Earope the itind hnpulse Tas ooty come frone the peaph
Thf‘L'U—(»]wr‘:lti\'-- Tese Was t,'\'ni\ui to Nt 1']1:(11;i!»j_" cealiolnd
eonditions by those wlhio actuadlv it the pressare of them, b
when that tdec heed beens put ot test of practieal working
1= etticacy proved dild the State come forward with its aesistiune
anassistanee which was not alwavs oratetully received Firs
and whove all thines the nunement Farape i a e conscions
and popular one, deriving s fnpetus frony privide enterprise and
dependent upon s appeal 1o the praple’s sense of Interest,

Tt 15 here thar the Indion iovensent secples A position by
itselt. The writer of the o sraph on India sums up the
provress anade as o an illustron of State and etfeetively ad
ministered rather than of aroanised sclf-hielp.” We revers o
the normal process by hewinning ar the top. Governnent
not only dutroduced the idea o Indin but appointed  ofticr

Registrars to muke it known and to organise and  guide @
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coroperative moverent, Tt was the only possible course The
condition ol agrieulturad Endie obvionslv enllod for co-operative

sovietios, althonah the people had o thuugrht the matter out

Phe great danger
of the arrangement was the possible otfcialisation of the
movenjent,

;m([ tlw!‘l' Was o ('ull.\‘l"lnll\ (lrm:m(i 11»1' 1,}l~'lll,

Every Registrin an Lis appointinent at onee becomes
an enthustaxt, He s convinesd, and vightly, that a widespread
comoprrative svstem would nenn e regeneration of the rural
poptlation. Bt e finds that the edueated classes; the natural
argatising aenev, e apaborie, ad e temptation to form

\H\‘il‘ll(‘\ l»)‘ nﬂit'i:li Theei = i\ SAVETHS T]lv l'PI)H!‘T.\ >ht)\\' lhat ill

most provivers this temptation fees beey resisted, In India, as

moevery ather conntre the toeling of cxperienee s that excess-
e bhierad fasterines producs<sowes fline orowth, Government
s shoswns theways Tl e bevay provines the besinnings
ol hesdthy moverenr whdeh grows nore self-conseinns every
venr amd whiehas cvdindly o eseting the interest of the edu-

ented chisses The turar vests with tge people of Tndia. An

officrd v i tnovenient o wide senh s w0 thin

o unthinkable
A popalar movement, gt eonscions iy to e interests ot the
acrtenltural clissessmder conont otiierad ovidanec, hat supported
Ivrhe coerey ol b s ot oo drcinieers, 1. ciinently practi-
vables That v the wlead waned s Tt ds cortain that without

that propelling popmbe e e oy ement esn never have yital-

HY o spontaneity,

Tnddine = predomintly o aerienloueal coantry, Aorieal
Sre i sy plises s by e the most Tportant interest,
e its the areatest share oo attention. Mueh has been done
sk miore satewprod to fneprove the situation, but the pleture
sostll daok e The evieuttueist, the pillae of the State,
> paradoxieally gt wenkest menbiers o the Mahajan's eredi
aneay, almost o withont exazworation, apply the celelirted
Phrase attethuted o Touis XV that it supports agrienlture
ws the rope supports the hanged 7 From first to last the

ordinary rvot s dependent on that eredit; he s searcely even

tfree agent. His methods of cultivation ave pripitive aud ofra
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wastetul, and in disposing of what crops he gets he can only
aceept such prices as the middlenian chivoses to offer. Weal
and isolated, e i in no posttion to miprove his fortunes, And
the ceonomie conditions are rendered  harder to assall by th
conservatism of centuries and the improvidence that accompani
blank poverty.  The pieture has been painted a hundred times.,
It is possible that four years work in conuection with oo
operative societies affeets one's sense of proportion. But thae
is no one who has taken part in the work who does not regard
co-operation as incomparably  the most promising  means of
attacking the agricultaral problem And w perusal ot thes
monographs contirins that conviction. To compare agricultura
Elll'npe ot the present Li;t)' with the sane ]“,ln‘ul:r ot the o‘;ll'zl\'
19th century i= 1 gain fresh hope for Tndiac T vural Todia is
backward and her outlook dizeouraging, there was a time whey
eontinental Kuvope was httle bette I the change, astonishing
Botluin it marnitade and vagdivy, thee hies tdeen plaee i thie W
co-operation is probably the most tnportant faetors Rurad credi
hax been reorganizad. The cosoperative society enanbles thie s
farmer to cultivate selentitie dive to get good seed and wmantres ane
H},"l‘iL'uhLll'Hl m;whim:ry it ('lu‘ul» rittes, to el his Crops b the
hest advantage while awvordine the protie of the mnddbena +

wanufacture s daivy produce and sell it in the best marko,

inprove the brecd of s T stock and to insure s possessions
;l;‘:tilnt H.H 1'i.~1{» Tllv.\«' HURN HM‘\' " ﬂ*\\ nf' lho <li1«-wl'|nn\ ill \\ll;u‘yf
the co-operative prineiple bas e applied . The movenien
encourages agricwtoualcducanon and vy the benetic v
nuproved cultivation and a0 <tronger wad move intelbiseut foee
within itselt

o The societios form practicallv o e ungpe
agency for makine Known and bringine into pracetical use e
parts of the country the nnprovenents of aerenlturad seie
and ceonomy.,

Unless such « lll‘\é-lulvlln-hr I~ 1 g;lnlml a~ ad i ble e T
our present work i meaningless. Weo e ol o T way
it and before 1t i< reached there is el to be done in the wav

of education and the breaking dowy of ol prejudices and Judes
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But the wnstinet of association is decply implanted i the People,
and the success that hax attendod the first experiments in co-
of greater things i other
departments of agriculture and co-
operation have  warked imlvpuulcntl‘\'. I

ul)cl';lli\‘l; credit ofters the lmnmi_\.-

directions. Hitherto the

future their orbits
When the scientific departiuent has
demonstrated the value of a particular method of cultivation or
of an improved dmplement, e co-operative society ought to
supply the channcl, <o creatly wanted, by which these improve-
merts will e carried down to the ryots. Even now sone use is

nede of the societies i this dircetion. and more might be done.

st nereasingly converge.,

Ithe two departments <o work together, and it most lportaut
ol alll the people themnselvcs and expecially the more enlightened
cliasses co-operate, Ui }lintul“\' ot the Hext ﬁf[‘\' years will huve
nch to tel o improvement v the Lot of the Tndian peasantry.



A SERIES OF CAMPATGNS AGAINST TIHE
RICE GRASS HOPPER 7oy
PHUS BANIAN, FaBbR

By T I° MAIN, 5sc,

[}»r‘)m/‘r,' Director or AIg,‘a'inn/Im». Doty

Tors inseet has been deseribed nd s Tife-dnstory very fully

recorded  In w0 recent publication of the Departiient o
Acreultwre of the Mysore St For the purposes of th

present articls At s only necessee s to diee brietly

Feading characters of this sriss-hoppersamdin doime o 1 shad

draw 1;\1‘;_:«-|\' on ihe pll}lli".\liun referred to above,

s riviioy,
. lf‘

the end of the rains. The exaet tnme vartes with the natares

cosare Jabl inmasses i hodes i e cronnd towarnds
of the season, but this zenerally tidoes plee hetween Octobin
awd December, A fend Tavs from oo to 100 eoes ol
seleets <ottt ground  for tiee purposes as tor exunple the base o
the Dunds which swrronnd the ticldse Laving o the middi
of the padidy-fiehbas well as o the bunds s also cominon

The exact loeatiom deprnds wowood deal on whether the evop
= sull standing when the laving commences, beeause the hoppers
prefer to remain i the <starding paddy, and only leave 10 when
the latter has been cwt down The egos remin i the ground
till the becinning of the followine rains, when sinall hopper-

1) Entomoicsieal Seroe CMysore Staren bt N b e e praee cpper iy Fass

CoCoeminn, MoA, oDy aeseted by Ko RKnnbn haonan, MUAL

(2) Cosan states Siat this darey hopren- oo Meocore and afivms that Gy s conbie

to the srassy bimde widei serronned proidy diesds v tatie e e neannds,
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EXPLANATION OF PLATE \)&\

Ture Rice Grass noresr (Hoivke ooy ines BaNIaN, Fagr)

g L. An egp raken ont of a claster

. 20 Euz cluster with crust on it

A0 Euaw claster with crust remion i,
4 Young grasshopper. foneth stag..

o Fatl gvown nade,
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ahout Lhof an duchein Fength hiateh out, These grow rapidly,
snd piss through 6 or 7 molts at intervals of 10 to 15 days
hefore beeoming adult insects. when they measure about one ineh
in fength. The newly-hateled hopper is similar in appearance to
the full grown inseets exeept that it does not possess wings.  The
youny hopper has o yellowishe brown appesrance which changes
in the vourses of suecessive moultines to oreen or vellowish green
i e adule tnseetss The prothorx o the fldl grown inseet is
marked above and Tateradly with four =anewhat irregular trans-
verse brown ar black liess The Jower surface of the insect is
Lrownish bliek, while the middie division (tibia) of the posterior
b is blue (eede Phoe XXX The adualt tusects fly regularly
for <bort distanees = 20 ta o feet when disturbed,

This crass-hopper Tes o observed at Belgaum for the
Pt 1o op 20 vears s e pestoon e p:um_\' trup. but there 1~
cvidenes to sl tha te daneige sustiadned has creatly inereased
Iorecent vearss T s ads o well-hnown peat in many other
parts ot Dudia, notably the Contrad Provinees and  Mysore,
Paddy apprars 1o be i Govonrite food crap, bt ir s known also
ot tack stagarenipe e medze and Beges without assuimng
i propeortions of aserpos pest o prcdy, owever, this grass-
opper s very Ijuons deverus Ui beves and euts through
i stems, thiue catisine e et dasee thanis represented

vt portion caten

Prvvior~ Purvesiioe MEasURES sbopren,
S The first ofliciad otiee e n ot s st i the Bombay
Prosideney wae i (ood, when the Direetor of Agriculture,
L. I,:\\\.lrm-r. Droucht o the notice of the Collector of
Beloanm the preventive meistires which had proved success-
Wl awainst the same st in the Central Provinees. About
Lovenr or two pnwimhf)‘ the Central Provinees” Admins-
tration had appointed s cial ofticor, e Mo Steekman, to
myvestieate the damage done by this pest and i possible
vh-\‘i.\x-lsnmv means ot lil'v\vli\it\ll. That oflicer  designed a

e net messuring S60x ol Lo be dragged over the paddy-
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fields. and  this method proved a wsetul  means o catehing
the hoppers.  Aceordingly during the vears 1904 o 1906 thy
Collector of - Belgawm miade several attemipts to apply this
method of catehing the hoppers, bat, on the whole, very littl,.
progress was made.  In the first place the wark proved very
expenzive.  Each net cost Rs 10 and a dozen men and hovs
were required towork it costing Ry 22400 per dav, during
which time about one aere of paddy was worked over®™ T,
expenditure ol draguing an intected ared off 5000 aeres was
estimated at Rs 6,500 exelnsive off the initial cost of Re. 1 000
tor nets, and the supervision charees. For this reason the
operations had perforee to he restricted to w small seale, and this
arrangement was found to work very unsatistactoviiy, for it <oon
beeame obvious that to drag only a part of the infected are wis of
very little use because the hoppers from the other ficlds rapidiy
spread hack over the fields which had been drawoed.

4 Efforts were made to induce the people to ke up the
work on contract, but no one enme forward,  The cultivitors
themselves took little interest i the operations, and many of
them—the JJains - had religions sertples werainst taking part i
the \\'I»I‘k Hs Tll*‘.\‘ 1‘“![.\iilt‘l'r'l1 11!’\!1‘1'.\‘illl_f :lH}‘ ful‘ln of ]if}- to b
sinful. I tact the prevailing opinion amone the peaple was
that this insect pest had been inflicted upen them by Gad and
eould only be vennved by Hine T the vnd it was recoetized
})}' the Colleetor of Beloaun that the prst eonld onbyv be e
pletely cleared from the fields by the adoption of  vicorous
methods for several vears continuonsty, and as he had not the
means of viving effeet to these vonditions, he abandoned 1
operations m 1906, and duving the next thee verrs nothinge
further was done. '

SERAYING EXrErivevi~

J. 0 Do the weantine My, Lefrov hid conducted SprAYINY

experiments at - Beleaum ;g preparation of Kerosene ol was

(13 T pedues cxpendbire garstono o 4y By tie Lorpers ot sprciadov prepoged -

wus slbsequent)y adoptet
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praved upon the adjoining s arcs and lead arsenic was
prayed ou to the paddy plants-hut either of these experiments
proved sticeesstul owing to the prevalones of heavy rains which

washed off the sprays as soowas they had been applied,

OpPERATIONS N 1900,

i The preseat naerative properdy beois with the monsoon
S 1908 when the Agricultural Departinent tor the first time
rauk up the prnlylvm Dhariue that wonsooi; Mr. Ramrao Kasar-
codes Assistant . Entomologist, was deputed to make w careful
andy ot the pest andexperiment with - various preventive
meastres. Fiest ol adl attempts were made Yo dig out the ego
fpsses from the surrounding aveas, but 1t <soon heeame evident
it this wits 1ot practicadde esmre owing to the ditienlty of
loeatine thenm, thus pecessitating slow progross and - resulting
movarving sueces<. Sprayving the viee with stomaeh  poisons
wis also tried, but this also proved futile for reasons already
svplained. Mechunicad methods were soon seen o he the only
practicable weans of destroving the hoppers, and aceordingly
artention was directed too designing the maost saitable tvpe
of uet for the paorpases s the s wsedd in %04-06  had
proved poth expensive and unwiellys Ultinately two =izes of
Bets were evolved ke o sond wosaall anes The dinensions
o e former were 12 Jong and 51 deep while the Tength of
e smaller one was <7 amd s denth 310 Ta hothe cases the
width of  the open moutic was 2 The nets were made of
ardinry conrse gty sacking costing 2 annas per vard of 43
width and there swere 2 oo, ane apper and one lawer, to
keop the wouth of the net rigid. These nets eost Rs 1-12-8
andd Rs, 1000 respectively. A ~olid  tosided frame for placing
W the mouth of the net was disearded in favoar of the arrange-
Cneent deseribed above, The late nets are found  very usetul
for working during breaks in the rains, while the smaller ones
et be used more conveniently o wet days, and have the turther
ahiantage of heing handier for clearing corners of tields.  Two

een and o hay are 1‘(-nl\1i|‘c'xl to work ane net The men tl]‘:\g‘ the
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net at a sharp run over the paddy-fields and the boy ix requir|
to assist in removing the hoppers from the nets. The nets ar.
worked against the wind so that they rvemam fully open, and
the hoppers, in rising, thus beeome readily enveloped. Th.
men hold the net by the upper bamboo which projeets on et
side (erfe Plate XXNXI).  The lower bamboo shonld be slichtly
weighted =0 as to submerge it oo few inches in the water. [y
this wayv any hoppers which drop mito the water are readily
canght,  When the net reaches the end of the ticld its wmouth
i elosed by bringing the bamboos tovether and the hoppers are
destroyved.

One of these fare: nets can cover one acre once per day an,
cateh one Lkh of Toppersc i the eter ave plentitul, at aeost of
10 annas,

7. After \\'ul‘kin:_{ out the tvpe of nets most suitahhe oy
the particalar conditions of the work at Belgum attention was
turned to persn:ulinr_: the p:-uplu of the etlieteney of this method,
and mueh demonstration work was done involving an expenditar
of Rx. 400 in all for the seison’s operations At lirst b
cultivators showed very Ll interest it operations, e
aradwadly =ome of the more sdvioessd men andertonk to wive
nets a trial, and altocether <0 nets were civen ot free of charo
The work done, however, wis haplozard el did s not resalt 1
much suceess, thongh it demonstrated onevery Hiportant prie

ple, ecnn thes sty tor e enpecatbon awd combined aetion.

OrEratiox~ 1y 1910,

s Incthe following vewr, 19100 a0 vigorous campaign Wi
entered upon i woold thoe on thee 26t ot dalys Bstimare
were prepared inoadvance, aed the Collector of the Distone
opened a subseription fund. Tt was weil that these steps ol
been taken for the pest was found to have nereased six-foid
sineee the previous year and the outhreak was the worst eve
Cxpel‘if:n(:e(l up to that times The area over which 1t was deendea
to operate extended to 5,000 weres, and for the purposes

the campaign  this aren was divided up o four Bloeks
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;Wll]'(»,\llll:l[i’ll\' |,L’-"” acres vneh :l]lll atne /m/['rulru,l i“ 1'[1{4[‘”‘(: (;f
. b ol
Mgels was :1»1;‘“1'1{ to each block.

Expertence showed thit the best work eould be done durine
breaks in the vianse Ousunmy davs it wis found priceticable \\'he:
the hoppers were <madland wineless for one et to drag one acre
per day, but the actial arciccoverad dipended upon the relative
severity of the et Suabsequentdy when the hoppers got wings
and when the water i the paddy-tields subsided the work
hecame el miops ditieual o the arca netted per day greatly
\va'r‘ml\'ul N1 Ill;tl O =~ um-:u‘luu\ [ty ilepes g(»ul(l };aljé]\' }Jt‘
tl[’:l:_{";‘«‘d |'.\' T0nets 1o l{:t}'. ~o lv'lljj i there was \\'ztgel' i
e tields the }IHMN'!’.\ could ot cavipe below the bottom of the
pets nonth which s slichdy subierged, and those hoppers
whieh fedl v the wirer swere thus eastly seouped into the nets,

In pracetice it was found desivable 1o suspend operations on
vty day s beenuse the Tioppers e sheloring themselves frow
e vran did ot e veadibe d, theretore, could not be easily
caue it e the netss and morco e the wets being wet did not
wrl] 1»1«:}»”'!.\' i the wind

o Twe nmportast ltieudues cieotntered i the course
ot the senson’s work e worthoeentioning, Fivst ofn all there
witsstendn e spathy of the calinvatons themselves which was
Bucely due 1o the unsatistfotony relations which exist between
Pordlordand tereant and wieh bonor permit o the tenant deriving
the full henefit of sanvthing e ney do o enhaner the profits of the
holding, The view taken by deeultivator was that 1" the pest
v s Feduecd Ui Loedlord woubd toee the whole advantase resulting
Trerefrom. This i~ serious and permauent dutieulty i the way
et the teoant to de sty e the zeneral cood ot the
nobling, The other difficalty petirrod to above was the attitude
Bthen up o by surromnding Native  States. There ixoa long
howndary e along which the British and Native State arcas
Hieet, but none of these States would consent to vo-operate n
the work of Lopper destruction, and  lienee the ]WH)L’FS S]lle‘.l\l
o these infected sreas on o the [3ritish areas s soon as the

Ftter B been draveed, and soon the conditions were as bad
Pkl
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as before, and accordingly special  expenditure anounting 1

Rx 200 had to be ineurred to keep o gany of nets working alons
the boundary to prevent an mvasion  of foppers from Native
State aveas. This proved effeetive until the hoppers got - winus

when 1t had te be abandoned,

Ceenarions oy 1911,

100 The L9IL campaign was commenced on e sth Juh
and extended over 11 weceks il the 230d of 51‘1!(1‘111‘)»1'. M
Swadl, who had succeeeded Moo Ramsvao i the post of Assistun
Entomologist, was in charge of the work The coneral organiz
tion was stmilar to that deseribed for 19100 hat the qreq u)w}’;tl-wl
over wis nereased to S 000 acres and a bitth odfoedens with his
complement of nets was cruploved

In this seasonn the Native States Liod peoconsidered then
attitude and waveed to enoperate o the work and eontribared
miateriallv to the fundss and this was the canse of the cnlared

e whiclt wiconow constitnted s fllows (et map)

Territury Nane of villazos, Avedmm aeres,
bBolz
) o
British oo ) N
Koiahi N v
Kuanhurn )
Kurunds vt <endor
Angol 1
state Vivraada f L
Tane Deir
Nurawivwad figia Tane Beize {
’ Valsion [RFLE
s, .. !

A featare of the svason was that e llumn'l‘s fate b o
carlier than usual aned wepe alveady present i bae number s
before the paubdy had even corminted, aod aecordimady 1he
oeeupied the adjoining areas and hunds where they Tived onthe
young vrass. Attention was, therefore, first confined to these
aveas, and within o peeiod of three weeks 120 mithion hopper-
were caught off the yrass s this was cquivalint to two-thivds o
the total cateh of the scason.

11 The season was favourable for cotilucting the operations,

as there was gelitively a sl proportion of riny duvs A
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maportant change i the nethods of procedure was introduced.
This change wis rendered pecessary owing to the custom among
cultivators of prowing s sprinkling of jowesin thelr paddy-fields
for fudder purposes. On weeount of the lieht rainfall, this
petaatitted i the fields o fonger peviod than usual, and. as o«
restlt of thix ohstyaetion. the nets could not e dragired over the
kp;ul«lv\'. Asystens of diiving the Toppers towards the leeward
cide of the fields where open nets were kept ready for catching
e, was acenrdingly devised and Found o work well (eade
Plhae XXX Lo addition, Lowever, the dragiing method was
adopted where possibide, The driving system ean abso be used
with cveater advantae Ui the drasging svstenns when the erop
eeotties tallsond brittle s Less damage i done to the paddy by
e forner neethod - moreover when the erop i tall the hoppers
are fable ta eseape below thie battom of thee net which mnust of
necessity beoworked parler high level Ganerally, there
fore, 1t was foand that while deeoing was prolwud)]u in the early
st drivine was mors suitablo ju the datter part of the season.
Anather point disooverod s the pesnlt of experience was that
when the happers were =i thee et could be worked  with
ot torsedvaniage atter oo s the morning. while when the
Loprpers were L thes wark i wld b done before 1o weloek
as the powers ot hicht are dess e e carly mmoring, - By
these nenns the whale et wis wone over ons twa separate
ovvision~, atd oneael of these deenstons every Held was dragyged
o driven ds often as Wi dhes ssary to completely hear it ol
hoppers.

Diorder to emeaurie wood work anali prizes were awarded
weeklv ta the three uets which anght the largest number of
hoppers. Another attempt at poisoming this pest was made 1o
Pt when eriddle nristure was used but without sueeess, At
the vud of the vampaizn, when itwas o donger 1’“**“‘]0 to net
these nseets, attempts were nide to destroy those few hoppers
whielh had escaped destruetion and which were then cn‘lml:\ting
ihed laying egus This. however, did not prove 1'\'11\‘\'101\“@

owlng to the hoppers renaining within the standing puxldy.
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RESULTS ACHIEVED,
12, There are two ways in which the value of the work
may be estimated. . We may fivst consider the nambers and
\\'L‘i;‘llts ot the hul)})m's dt‘.\'!l‘ﬂ)‘ﬂl. These were as follows

N o f weehs

! Qurine wbich Arva o penated N g \\.1;‘14 ol hey o
Nets Caerin destroned
[RUNTIN festeoned, v
. i res, Tt~
wore ccnineted,
o " Saedd TN (LS
101t it i g 1 o2 an?

o will Be observed that although the working period e
longer and the area nuch orcater i Tl sull the aateh wie
onfv about one quarter that of 19100 This may perhaps with,
tairness be aseribed 1o the cfteetive work conducted et
preceding vear,

The other method of estimating the value of the work s
in term= ot the crop savedd, This s vather ditheudt to dol bae
o LuLo the fuilowing roush computation wis made after taking
imto consideration the vttt of the pest o the 14000 Crops wheetr

no operations had been conducted -

1 125

Now a fZ-anna erop of vice s Belgnam s taken at 3,800 fi-
per acre, a1 an avernge good season the paddy s worth 1o 1h-
per rupee, Theretore, over an area of 5000 acres these Howr -

show that the crop hitd been saved to the extent of B, 2,000 0
or upproximately 24 Jaes of rupiees

In 1911 the Revenue authontes valued the paddy crop
8 to 12 annas, and this was a season when the mintall was den
cient. Nt the coneluston of the 1ot H}ll‘l'-‘lli“ll.\, there wis s

unaniinols n):ilxinn o‘\[)rr.\.«wl both lnl'i\;ltt']\' by the landlords and
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=l
<o

|‘\'ul> aned also i the loeal vernaculay | RUER that the work had

proved very suceessful ol bl silted b very booe finaeial
. ta

i to those coneerned 1) padidy endtivation,

I PRSI eRE,

P Thecoperadions were fineod Jrwelv by subseriptions
contributed by the cultivaros and Governmont made up the
bidance. ITn 1910 the total crpenditire sunomted o Re 2269020
ol whiel R i ue0 0 capsierod of subseription nemey, Ty 1911
the totad expenditure sunounted 1o Re o0 of which Rs. 1.550
were subserthed. The oy expenditure in 1911 was due to
the ];H"_"vl‘ Aaren l)}n'r:xlt doover In bl Vedrs e chief 1tem of
exprenditnre woas the bdvan DL This amonnted to R, 1,640-6-4

o

and R 25500 6 the sensons of 1600 aud 1911 respectively,
The venvanie oxprenditare wis inenreed in the purchase of
materinls and 1] pay ot cstiblshiment This Jatter item did
motanclude the <oy and adiowanees of The Assistant Eutomolo-

st whe diveeted th Om Lationis

Dveies<ton e veon fHE CULTIVATORS,

P Donothe ey saeos o8 G works and i faet until the
lectivenoss af the operiatiens e apparent, the caltivators
femined extreneely spathenie el s i an, e Torward 1
covol themselves e dalv Ldowr thiat was bived, o cvhibited
v partieular tuterest il work,

Subseuentiv the Toss conseryative men vecoonized thee vadue
S the works and even ieng Jadns there were nany conteibutors
vaothe ~ubscription lixt, sonse of winom expressed their willing-
Less Lo stthserthe at the i of 3 anmas on the Pupec of assess
ment o order to have ther telds cleared o huHM\. s
Hie went i cultivaors booan too visit the quarters of the

Assistant Fatomodogist and petitioned the latter 1o give preter
Sl tos et fiebds over those o otherss and ultimately many
sltivators horrowed ets with the intention of dragging their
wn felds \;Ati\lel'll'll\' feature e view of the fact that these

e the men whie had proviensly ‘\1:11.““[ the opiion that the
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pest could only he successtully removed by somie super-human.
ageney.

Coxcrrsios,

15 The suecess which has attended these operations mus
he argely aseribed to the cood will of the Revenue Departiven
Al the local officials, from thie Commissioner and Colleeto
downwards. took a wreat interest i the work and zave
Agricultural Department the full advantagze of their e
support. which ix an idispensable fuctor operations of  his
nature.  Further work s sull roquired to prevent the N
mereasingagain. nd it s the present intention to reney
operations i the coming novsoon Tt is hoped, however, tha
the ])’v]:_'allllll cultivitors, will, in the vonrse of thne ;U[..|,|
netting as avecubin operation i e voutine of prddy eudtivation
Just ax weeding Is now included,



HEVEN RUBBER 1IN SOUTHERN INDIA.

By Roneney UANSIEAD, na,

ey Byt o d SCL L, s b the Tined Planter s Assotation of
Neatthy i [don,

Hoisrony,

Heveay Raldo v was inodiead fnto the Fast throuzh Kew
e EaTe B INTT ol ) Beddanne, Conmervator ot Forests,
stizwested that some o e plants should e pat dovwn near Nilam-
burs This succestion was not canrbd oat, hat e 1879, twenty
vzl plants were roeened tron e Cevlon Roval Botanie Gay
densand plaoed a NiLonbar veJune, nd o 1856 three more
werc recebved frong Mo BT s ueon, wlhioo was experimetiting
cithe b o Cudien The < o os were nealected, and nmany
ot them were allowed tode ond 1 exXprerinent was considered
bahore by e Forcst D peoonent untill 190055 when Mr, Prond-
feeks the Carator o the Ciovornment aedens and Pavks on the
Nlgivis e ported favowably e West Coast countiy as sait-
hictor vabber phanting, Owe of e suniving toes at Nilunbe
cave aovield ot T g oz e bbb T Toan

The tiest vubber ostate in Sowh Indins wis openad e pooz
o Thattakad on the ks of the Podvie River e Travaneore,
T was followed 1 tood Iy estates e Mundakavam and South
Travaneore, and i 1900 by ostates 0 Coehiin, while since then
many estates e been opened, e these distriets and at the foot
ot Wy and Nileiet Hlls o the Nibambur Vadley and its
meighhowrhoad, whieh saw the tirst hall hearted trial of Hevea,
This district was wraphicadlv deseribed by Mro Prondlock in his
Foport st the arenae of part of vast amplatheatre of mountaius

e by the Velarimad o ranee on the nerth west, the Wynaad
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Plateau (3,000 1) on the north and north east, and the Nilwirs,
with their grand peaks towering fron 6,000 16 5000 £t in height,
on the east and south cast.”

The acreares under Heve Rubber i 108D with the estinnag
ed vield of rubber ave aiven i the tollowings table for the el

rubber vrowing districts of Southern Todin ;- -

[Yimted -t
Malaba
North Tiavamare | ICIXCTIRIIN
Muandakayam IR ETTTI
Sonth Travam e Lo

Cockin NN e
Shevarny 1.8M

Crnrvatios,

The trees wre llsll;i”\' }»Irmlwl 200 et |"\ Pofeet, bt s
found that. by the tine thev aree <ix or soven vears old. this .
too close and alternate trees bive to be removed. Whether 1.
plant wide at the beainning or to plant closelyv snd B oot
OUL ALernate trres, i~ i open question, and there is much o b
satd for both niethods. The Lter is the cheaper wiv as
reduces the vost of weeding and some rabber is obtained oo,
the alternate trees hefop they are retoned

Cleawn weeding is the conerd rale ins Sowthern India, or
lonst s Attempt at ot and thee constant ~errping away ot th
top <oil has iy nahy places dore el Teaon s held the e
back. I some })l;uw\ the s of cover Crops sueh ws Ceodeediosn
Al /‘,.:'4//’/««'”:4/ i\ lm(l*']'\ltnnl ;mnl ;\}b!)]"'!'i:ll"il T]lv' /l':')/’/u"v"
Eoarown i rows betwern the mbber, sl when itoresnches
height of 3o g et Gris topped ad the suelors are hent o
antil the bushies touch one anothir, thus forming a dense cov
under which no weeds e orow, AFer this the saekers are e
twice or three timnes 2 vear and bk on the cround asaomulkeb
Asthe rubber orows upand closes s the Fegptheone Teconn
weak and strugading frons want of Tight and it is then pulled

o
‘4‘“
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(m Laterite =oils deficient in humus this method is very bene-
ficial. Eeythrine Teaves contadning 147 of Nitrowen as they
pdl and the sw-dvied enttings ss mch as 27877 of Xitl'(.)gt‘ll, )

With regand o the use of manures, expcl‘in]clthare in
PrOLTess, bt o veadlv veliable vesults have as vet been obtained.
The result of the Tt vear's experiments on one estate showed
that o well badaneed coneral inure imevessed the vield of seven
vy olil trees by five ounecs per tree on 138 tappings in the
_\'r':l!'.

Tarrina,

The halt Terring-hone svstenn of tapping, or some modification
it s the ane most zeneradiv adopted, and the one which has so far
siven the best resudtess Onethivd ar one quarter of the tree 1x
u[wx;lt'-(i onnton tine. A vertied sroove s first et in the
anter hark externding o scheightof abaut <ix teet down to the
cronnd. From this ainrervads of adout a foot oblique cuts are
wiade sloping upwards at atghe ol fortvdive degrees onone
e of the erntrad chanmel s mede-on both <des of the central
spnne] the system s knewn s s herving bone. - These slanting
cnts are uetde deep enongh e e the inner bark and eut the
Sy eelle gt ot deep crroaret to toneh aod are the cambluny,
This trplies s wreat deal or <K on e ot of the tapper, hut
i coolies soon e 1o doo i work  quickly and welll the
women beinge partienlaly Jalled

From the fower ~ide ol vl sidecat,a thin shaving 1

e ety very other den The laten runs down mto

D eentyal ehonned andas colled ted s the bottom e eup made

o enetmelled tin, o whies =0 distriets coconnut <hells are
el ns collecting enpss they are ot VoY eisy to keep
“lean
A overy Javere numher o hnives are an the market for
. ~ X ‘ . . ) iv . e ‘,; e . 1
pertormine this taping operiatiet, s being very simph o
drhers very complicated, The hmtes st cenerally used
Sonthern budia, s the Bl Lt L s beluy realised more and
Lo cach vear thet it s the man b hind the knite that - counts,

aid the stmipler e knile thue better
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A cood tapper keeps all his cuts pavallel. and of the sany
length and depth, and takes ot very thin shaving of bark
each operation. Tt s only necessary to reopen the latex cells, o
that the thinnest possible shaving should be removed vach tin
inorder not to waste bk, 16 or 19 euts to the meh ar
ustually made by goad tapper though 200 s the ideal to aim

Other sv=tems of tapping e under experiment. espeeialiy
those in which the bark ix not cut awiy but punctured instead
with w0 tool ealled a0 prickers” and also methods which
combinations of paring aud pricking, The test of a good typphig
system ix that e cuts or punetures heal over ragpidly aod iy
renewed bark whieh can e casily tapped s which will e o
cood vield of Latexs Theve i need Tor o grear doad o oy
perimental work inctapping necthodsand s doubt ol whetho

the hest method T ws ver hoen discovered,

Mavoracivgr

The Tten s eolb eted frone the enps o cnonetled paads
carrted to the fetoryes T this process and e adb those to tollos
the utiost chenliness i~ cssentiad of o vood chiss of Tubbop e
Be made.

A rubber fietory o whieh Ligh cvade rabber i being mide
has many attributes of ey, the mitlh ke appeames of e
Jatex adding to s dlusion, as well as the precantions taken oo
ensure abzolute cleanliness.  One of two mcetliods of manuto
ture s wencrally sdopted. T the estate s voung, and only o
f}:\\' trees are |)L’illg Y:![}I){‘ll. ;mti the .~IlH|])’ n l.lh‘\ Bs 11 von
sequence sl the vubber s made i the forme of hiseaits o
sheetsc The Tutex is put into shallow round dishes, or ablon
pans. and a certain quantity of Nectie Neid added toat Thi~
the congulating seent most generally wsed, and after standing
for scme hours the vabber is found Houting on the top ol th
dishoin a white spongy elot. This s removed and washed, o
rolled by bl or through o mangle, until elean, The hisew -
are: placed onviaeks in a0 warm room or an arttliciad drier N

allowed to remaan there until dry. The finished biseuits e
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e amber foured ; Aar . :
I lred o timsparent s for this renson are

popular on the niaket for g, purity and freedom from dirt

e bejudged by holding thens v ., liehtand Tooking throueh
‘ i« d

[]l"HI

W i L A A v SVAREe s Gl oF CREFL,

Ul ostato s, owons o0 wh e 1y trees it heing tapped

el laree volie ol Loy e rvin; collected cach ll:t‘\‘. the

Process ob makin o bisenits ceetpie s toa mieh Tt ny <pave and
Lo, Ml vV omsust st e d o dead with Taroe gquan

fes of Borex and wet rubber a0 ot This machinery s usuadly
Anen by vl eneine bt on estates with aroe supplies ol
S, wabr was ke om chireond s fonnd 1o a clivaper
SoUree of e rev Ve ot and aosietion i »‘Ii;i“« 1~ ased. The
sl Process of manutacture s as follows The latex when 1t
wrves trome the field s straned it aceentrttugad machine, the
"lllis]lr(”“u{“][ o Nectie .\Mvi uHml. :m(l I]h' \\11“ll‘ centrl

tadfed untl conenlation s complotes The resulting mass of
oy ruhber < hifted out and the water it squeezed out by

Passtng 10 between rollers. Tt nest ent up dnto small pleees
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called worms, by passing it through a special miachine, and thes
are sprewd on travs and deied inachot air chamber by artificia
heat. The dry rabber is then paszed through a ereping machin
of some sort and washed and made into Jong Tengths of aon
desired thickness and width, These wre finadly hung up to ey
over wires stretehed aprand down ac Tong room to which ouly o
leht i admitted. Foadly the rabber s packed for shipinen
in standard boxes, which are planed quite smooth inside, <o -
to avoid the possibility ot the rubber being contuminated wil,

dust o sphnters,

SMOKING.

The rubber is sometimes smeked winle drving, This s <
to add toats streveth and to enlames s value, bat the nethaods
.‘ulup[c(l enn h;u'd]}‘ b constddered x:\tisf';lvtnr.\' as vero There s
here a bic Held for experiment and vesearehs The ohjeet s 1
mmitate ax far as possible the Para rabiber asomede one the A
Zon, whivch ~tili fetohies the biest lll'il“'\ Thi~ 1= (‘H.’l“_{ll];i[l‘(l it
smoke of o tire ol made e blockss the Tatex hetne Lad o
successive boversc i inoadl probabilite heretn lies the wceree oo
suceess and no process of anoking after concalation ean it
this. T the hght of recent experiments i is quite possible thia
Carbion dioxide and other wases i the smoke are the cowulan
and that the forner nighie be nsed s congubant i the feton
A gaseous coagulant, which would eave o excess in the o
lated rubber to be washod ont. would be acdecidied advantage,
1t would be niore vy an this ciuse to forer smoke through the
congulating latex at the e tie Deviers of this nature an
e uwseand are sadd to be giving wond results, but thev have nes

vt anade their appewrance i South Tndia

CoNenrs=ton
Wherever Hevea rubber is Srownat presents nany prohlen.-
to be solved by hoth planter and setentist. No tinadity has been
reached s vesards even methaods of In'cvl;;u',«ninn and here alore

there s considerable seope for reseireh work
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[ Southern T the vubber sutfers from few diseases, and
these ave sty controllable while the soil and elinate ave very
anited toits vapid wrowthe sevesvear old trees attaining a girth
of twenty three elvs< and more at three feet frons the ground.
With recanl to yvield, mine v old vees have given 313 pounds
o rabber prr weresd sevenvenr ol trees 135 pounds per aere.

Hoence the idustey should have aooreat futare before it if it
iv conducted o up-tosdate e setentitie dines, Unfortunately.
Bowsver, there it present linde tendeney towards progress, and
e s praetieadly no cosoperation among rubber planters, and
wathing 1s beine donre 1o provide for researcel work of o scientific
aature beine undertaken Tl tendeney is rather to wait for
diseot vrie= 1o he made o other rabbersrowing countries and 1o

wollow rather tha to leid



POTATO MOTH IN BENGATL

I 1 Waontot sy oA, v~

'

The potats moth (Phihcameean n['r'l'n-lllwll:\] Bas ot by,
fand toinqare te growing plant e Benzado e very few duseers
can be found o the field, Lt tlee bulk of the J:Hnd;t' i~ done 1
thee Toeaps ot potatoes Iving mthe codowis during - il
Mav, s that itis i the codown that te pest st be fouede
The pest first appeared b Dinapore i 1oy, and i THos e spred
Tor H;ll\l{il)ul‘v. Patia ared thie H"i;]x‘mlll'hwul‘ In 1oy e preost
Wits u;puxtml Tt ad steps were tideen dend st it A
1_:-‘,']”\\“ wits rented by the Dhisistonad Novtealturd Assaciation,
and a denonstration of the nethods of \Inlilsj_: Pevorntenided ir.‘.
thee Dinperial Entomolozistwis wvanged s The potoes v
,\Tulml lllul“! ~:l)|1l O et l"il\"\ ;liwllr. (% lllnl"'l \:mc] O g ]M‘L\v -
alter treatnent with }»Iu‘n_\"\u- and adso by the commtny methiod o
bashootss At the end ot the staving period 1t was fownd tlec
storine i sl Bidd proved niost sieeessinls and oweob foar nsa.
tored two and ahalf meaoeds oz prercrntolowere Fetitoved at the
cnd of the storing periods Whea tie disense wis b s wors
local cultivator stated that he Teud been mspived by s ~unt U
vent two retediess which were oo by the Awrienltun
Chemist to eonsist of phenyland apthalene adulterated win
ved oxide of dron. These speeies were tried, bat ont ol one
maund of potators treated with e only three sers wen

() b de Muvael Letray & Foees FxGenaa o its on e saa or - b ponice

Agtedrural Joweial ot Tudag Voo by Pt |



POTATO MOTIE IN BENGAL T265

lws(-r\ul until the sowing thie, i, thix veanr no cultivator
was persuaded o store 1 ATFTEN —

| : e li .!M'w,“ under <and, thougl leatets
frad been ssued recommending 1]is praveties

SO arrangenents ey g

D 1900 orangennnts were pde 1 vy out farther
demonstiations at Patnie on o lraor senle, and 1t was decided
o consultarion witly the lHlIu'IiAi ]‘:Irl‘»!xwvlvngiﬂ to <tore half the
rabers wwker s slovee s nd Tedt winder s after treatment with
ericde ol emalsion Tnoone aodown taelve sl 4 Lalf maunds
af potatoes were stoved aeder vand o room and a <imilur

qu iy wis stored i seennnd oot under s alter treatnent

catica 1 D saolution of erade oib cinalsion for 5 ninutes, shinilar
arvanaenents heinig e far storme tie potatoes Ty tiese methuds
LW Ponns ilx !Ix»- \"l“'ll‘l :Htlw\\ 11 T}u' ]m[;:[mu\ Weel're ,\-1(“-;:.] Ol
\}'Hl 25 to Un amd wern lbir'l\"'vl over <otne fourteen thes hefore
tae tubers were werahed ad sold o on September 210 Qut of
tnenty Hyenaands of potatoes stored wnder sand thivteen maunds
v and ahadU o H6 e cent Vacere dhidned at the end of the
q.,;in! !l'-livrll, wherens the <one r{(lrmtit‘\' of tabers treated with
crwde ol cmmlsion ciove sty theee meomnds twenty five and three.
qirarter seers (Lo per et Wiiie the potiatoes stored under
sind cinee tongh the vains oy saistietonby the duplicate lots
treated with erude ail st rotead veny hadly during the tivst
wonthe of ~tovages The rertmz was probaisv diee to the culdsion
parehased frons Cadeutt bt been badiv prepaveds buiinany
e the demonstiation [»x'n\wl that 10 1~ ~athelent to store the
tabers nder dey sand witheut ann other treatent, and that g
sood profit can i made by storg potatoes mtns wavs Darig
the season st cultivatars ar Patne e pvr.\u:ulml to v the
methods of storing vecomended, and one hundred and twenty
Pro annds of potatoes were stored suceessiully ander sand alone,
while the seventv-four mannds of whers stored  under =and

Aer tpentnrent with ernde ol cmdsion gave bad results ©

o the meantine e pest was reported fvom Muzaiferpar in

Hetaber 1010

(0 Fusther deturh of e sorn ot o i b fean b Beugss Qaarteniy Joarnal

LV Ne ¢
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In 1911 the position altered  considerably for the worse iy,
that the pest was reported from the tollowing new distriets
Champaran, Savan, Bhagalpur,  Sonthal - Perganas, Burdwa,
Hazwibagh and Angul, bat in most cases the reports were no
received suthiciently early in the season to enable anything o .
done  exeept at Bhagalpur. At Bhagalpue o Tuge quantin

-

of potiatoes were thrown  away i the lmniv followine th
appearance of  the pest. An ;\f(vm[-l wits nade byt
Municipality o destrov "l diseased potatoes e the marke
which trightened the cultivators and wade then coneead fro,
us the fact that they were storing potatoes As a0 result o
this, the tirst senson's work. only three cultivitors stored thirn
maunds of potatoes under sand o Bhagalpur, and wr Sadion
tour cultivators stored fittv-tour maunds,

At Patna the demonstration work wis continued o 101
on the same Jines, exeept that te method of dipping the tabo -
i erude oil emnlsion Letore storine them nosand was abv
doned.  Out of twentvtive maunds of carly sown Noodo oo
potatoes, grown  on wirrigated  dow Lands, whneh had heo
stored on 22ud Mareh e one fnege hewpa ifteen imaunds taenn
four and « halt seers (620 per cent) were removed o Ney
tenther 230 A second 1ot of twenty five mands ot Tare [
potatoes, grown s i seeond eropoon high Binds ander arvigitier,
wits stored 1 ~hsidhor .‘lr';t!m motwo :_:mlu\\ll\ o .\lll‘i] I,
twelve s (4 per cent) were sold ol on September 2
A summary of e resalts of thess demonstrations s given o
Appendin L In awldition to the above denonstration sk
special attention wis paid toointroducme thns method e
the local cultivators. I the previons vear o seleeted cultinv

tor had been emploved ro watelh the stored potatoes and s

man, who thoroughly widerstood our method of treeating e
potatoes, Wis again emnploved this year, and was oftiered

comtuission at the rate of four annas tor the st ten madiseb
stored by each cultivator, and one i tor cach subsequent
ten mtnds  up oo maximane of  fifty mavnds. s o

result of his efforts two hundred  cultivators . ~stored 1‘[&1‘“(
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thousand four hundeed and thivey-one mands o potatoes uuder
wind,®
T 192t s probable that the pest will spread further
throughout the provinee and will do an iereased angunt - of
damage i all distriets where it Lis appeared unless the ethod
o storing under sand i~ aniversally wdopted. The damage done
by the pest can he gangred by the faer that the exports of
potatoes from Patuw have decreased from two hundred and
wventyaseven thousand  mands e 190~ Lo tifte-fone thousand
e LGl e Appendis T while a considerable arca of laud
his wone out of potato cultivition. The question of prohibiting
the export of potatoes frone affoeted areas was at one time
catmidered, but etfeetive solation of the arcas was found to be
quite npossible s the pest ay cther be carried in small
pareels off potatoes sentoout for <eedor i Jarge consignments
despatehed for usas viwretabides, Thy only hope of dealing
with the pest appears to B in the adoption of the sad method
A storage, and demonstrations of this methed are belne organ-
e d wherever the pest appears

Ax rewards the finanend sule of storing under sand, 1t can
fe shown that very good profits ae obtained inatleeted areas
where the price of potatoes P- abneradly hich, Two Balance
Sheets are appended  Appendin TTH for the yeurs 1010 an 1'~’l>'l~
aad from them 3t will he seen that agond profit was ke
e of the faet that 11 was peerssaey L tent i wodown and
cuplov a chowkidar Tor the maliantity of tubers \['“"'(A{'
[ the e of a cultivator who stored his own I'”t_”l”"‘ i his
con hottse the vost of sad, b srrecs and - preking charges would
nat exeemt o errht dannas por mannd stored. Tr <hould be n}nmi
it Lefroy and Favane®  wive the cost of storave as Hkely
WOt to (.x(l,,..(] one anna per maamd. but in the vx]wrinwnt.\- n
e Centeal Provinees the potiatoes were ||iu]\‘v(1 over [,W“ or
tree times only darimg the wet seson. At Patna in oour

. C ol were aiven as the sand
dnnstrations as many as 10 pickings were given

: tepa Harte 1
5 Further detarls of the nork done n 1810wl be fonnd 1 Bengal Quarterly Journa
o ot dets ‘ Conae & 1 1

VAV N, kR
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becrane wet and the tubers votted quickly in the raims. Tl
cultivators at Patna avoid the expense of frequent piekings v
the rains by uncovering their tubers and ouly covering they,
up again when the moth begins to do damage. This work.
satistactorily only if the numbers of the moths have heen ke i
down by keeping the potatoes covered in Apriband May. 1y
localitics where the pest s doing serous damage there isy0
doubt that Targe profits can be made by storing potatoes und
~and n spitv of the cost of storage, as the cost of potittoes
harvest time 1= only about one vupee per maund, but may 1.
up to as much s fourteen to twenty rupees per mannd, by 1
next .\'n\\“mj_: SOASOTL

The tollowing precautions nust be taken i storine potatos s
under sand (1) The godown selected for storing the potate
must have a gond watertight root and wadlso and <hould e e
in the hot weather. Tt shoubd be elean and  <hould not provids
hidin:_" p];u’.‘(’< for the moths The floor <hould e dry and wel
Y'di.\t‘(l abive the }_"!‘ullml-le'\'wl, ~o that it \\'i]l FelhAlh <h"\' motl
r-(lin‘\' RSO it o1t i= ]ik&'l_\‘ to beconwe at adl moist, ohor
<hould he ‘I'“'”'l over 1t (2 The potatoes ~hould o l'i";"‘t
over betore they ave stored to make cortam that newe of thon an
rottenn or contain seets. They should be e cood conditi,
(33 If the codawn i~ perfectly devand the potators e i aond oo
dition and have heen properly pieked overs the hoagps of potanoes,
which <hould vt be higher than cightern mehess niay be cove
with elean dey viver sl untl ao tubers are exposed. The s
must be drve The Jeaps must be pieked vver ot intervals o
all rotten  tubers rewmeved. The rejected tabers should
burnt or buried At the giest picking the pupee should
sieved ot of the sand, bt subsequenthy thas will not he e
sarv.  During the rains the tabers <should be preked over o
frequently. or they mav be lett exposedat the moth s e s
evidenee, but  they shoukd be covered Up gt as soon as b
damage becomes apparent. Care should b taken to pree ot
teakage of water on to the he ap= i the s, and the sand sh il
be dried when possible,
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SUMMARY,

The potato moth is tipst Known to hayve appeared in Beneal
1907 and 15 now spreading rapidly over the province,  The
wethod of storing potators undep sand recommended by the
Tmperial Entomologist s the only salisfactory remedy, and has
heen proved to be a paying one at Patua during 1910 and 1911,
Thix method is being demonstraged wherever the pest appears in
Bengal and in the sceond vear of the demonstration the culti-
vitor in charae of the previous vear's demonstration is given a
commission o the number of loeal cultivators whom he persuades
to-adopt this method of slorage—

Avrenpix 1,

Lesults op Pote, Ntorage Ihnstcabinges af Patoe,

|

Perientags

- § Wi P?’ fuiage amount of
Fayerument - TEi v eft at i by
b end. difference,
1000, Mao =0 M . Mis .
Tubers  stored under sapd
and napthalene ton . f20
1910,
Godown A Sand and rap . .
halene R RIS B Aoy 10a 195
Godown B Do, do. (BT Gl o noER A R
Fl::njinlln.ﬂms seviowns an e o o
Godown C. Sand after crude . S -
W enulsion 12N gl nle B 168 2R
Godown I, Sand atter crude . . e g
i emalmon . J T} 7R3y Rrne L [ e
Fie cultivaters’ godowns 1n
ind after erude ol emul . oo
“on Nt
1911,
Y ctuted npder sand alone .
. PR 20N 52 62:3 188
Codown 1. Naska  Chowemas 20 R 2T 1324
-,- . b Q
P, 2 Dohan LS B Y 257 S i x

: A o]
bao 3, 2 X K 2490 6 ) 43
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Neresmx L

Nteetoment of Potato f,':(!/‘f:' .\'/m:/l’f/,l,/ enicint r!/ Dotettoes s
/)11;‘(-//41/ freme Bt l{’Ay'M‘(/ i ertrs JOuS 0L

UANITTEY DESPAUCHED DURENG THE YEAR (1N A Nbd,

MeNTH.

L, [ RS 1910, 1011
January . . AN Tt RS
Fehbruary RRAC LSt AN
March . 10505 eyl 150 21N
April 165,150 00 oy
May [ I~ 162 15,5 AHTT
Japs far S 4TG i

Jaty L h
Anzust 14,500 IRNT | K
gpr,,pm}m, , SRR Y ol R 1, A3 LT
Ortaber L 15,571 [ N
Novembey 1507 JIUR R RN
Trecembe: ANLAY) 12418 FUERS RSN

Tatal weizht despar beeian

the yeur CTTAsR 123 6403 Tl R

Areenorx TTL
Bedcivice Nhoet of Demoostcations af Potato Sh st el N
et Pty

100 D evoNSTE A TTON,

Reowov R.

1. To ezt or M0mainds petare [ ] Wosale of 28 maands 1T wser

2, Toorent of haise [T medinm tubercat e 6 S peemd 1T~
3. Toeost of sand SR CUERT)

1. Tr miscellanenus matarial- Wi o0 By <able of Tmid, 32 «oors amall

A, To rnolies for picking, otc. I takare 3t Reo s per mannd "t
A, To rhowkidar ifor | month CoGn

By Ralance to Prafit [FONS I fiy «ale of hamben haskets

Ner probt per mannd put nte ctorage, Re. 16,
' o fexeluding rent of honse and pay i cPowkidar), Re, 1110

N.B.—The hgures for the petatoes wald have bren calenlated for o0 mede, of patatoes oo
under «and.  The figares for 25 rds. of tubers treated with crade ail emulaon 708
heen amitted, and the figires for the U5 mede. of tuhars stored under sand have »0
donbled.  Thix makes these fignrea cemparahle with these nhtained in 1911
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1911 ~l)mms»‘nn‘l‘lm.

Rea i Rs a1
i To cost of 5 maunds puragoes s Do By wde ot 23 ds, H seers wedium
o Torentand repurrs of hone 4 tubersat Re. 7 per maund 161 12 4
Tu cust of sand i)
to Fo miscellanecus materiale b
Vo covlies for picking, ete, " By sale of 4 mds, W seers sl
Tochowkidarat Ry, Bper ity " tabers ur Re. S per manid B TRRTI
By Bulanee to thont ]

t 19512 6
Net profit per waund pot jnte sturage, Heo L,
. o texeluding rent of house ani pay ob chowkiar:, Ry, 2

i
Vo TE was foutd neressany 1o Plepaituenta)
Septeinber 250 bt af they b ey Ke
Levn sold at B 10 per fuaand o (0t

veasulis to sl off the tubers at Ry, Ton
bt store for wnother month they ceuld have
wher Vor Ra 14 on Octoler i



ROWS OF sSPOTS ON THE LEAVES OF
PALMYRA PALMS.

CAUNED BY THE BUD ROU FUNGUN, [’_a,.‘"im.z Foludoomne, Bl
By W McHar, s, gse, FLs

'

Maucdugist £ the oreyunee it of Marlras

As wsually seen e the Godavery and Kistna delras the
crown of” a palinyra palin consists on the Tower part of @ nbe
of Teaf-sheaths or leaf-hases trom which the creen beattblade
have been cur and above of anumber of expanded and expanding
arveen leaves, These Teat-bases are the oldest toliar parts on th
palm. The lowest ones and - the outer exposed parts of th
uthers ave hard and fibrous i texture and hrown or almost black
i colour. These paurts are dead. The inner parts are Lighe
vellow i colowr and are fivine. The number of these Jeaf sheati-
virtes considerably. There may be up to 40 ovmore. They ar
nsed for fuel, and o fibee s extrneted from them for Toead nse
<o they are not wdlowed to vemain very long on the tree,

Erely leaf-hise paotiadly enciveles the stem, aud all the B
bases, closelv fitting one above another, form a sheath rownd e
upper part of the trunk, o which ts the inner bud of ereany
velow, (lv\'o-lupin;_g leaves, culnpzwtl}' l)l‘t",\.\'l'(l towther amld o
virlous stases of development,  down  to the p:\}xilln ot 1l
srowing-point. The latter 15 o the centre of the bud ontie
topmost part of the trunk. The [eneth of the leaf-sheath vari -
from one to two and a halt feet, and this represents the distane
by which the growing-point is sunk below the place where U
expanding leaves pash out of the hud into the oprn i i
j_(r()\\'illg'])ljilll thus sunk is very well ]m;tpgtml As each }i:lhm
has but one drowing-point, the advantages of such ansorane

WLE ADDATENT.
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BUD-RUT FUNGUS OF PALMS 273
2. The parts of the palmyra most suseeptible to the attack
o the bud-rot fungus (Pythium palinivoramy are the succulent
vellow parts of the bead=sheaths (Plhies XXX VIand XXXV,
aind these are often exposed when ths lower leaf-sheaths are being
cut off for fuel or tibre, The funcus begins from outside and
aradwally vats it way fnwards through successive leaf-sheaths.
The port of attack of the first one may be either at a lower or a
fgher Tevel i the erown I the former, thee fungus eats its way
wwards Ui reaches the vegion of the growing point, where all
the soft suceudent tissue fecomes diseased, including the youngest
feves and the growine-point, which die (Plate. XXXV D).
Atter the growing-point is killed no new leves are furmed and
the padneis doonged. The conoral expanding leaves are pale yellow
e eolour and wevey beconns mreencs the green leaves wither one by
e sand Gdl ofs Gl Bt nothing s Lot bat wobare pole. Tuthe
course of the npt‘l.‘ttin[m HOW 11 progress it 1= the crowns ot such
padis that e bemg cat off and burned. at the jtage when the
entral tu\[):un]nlg leaves are ]m';w ‘\«'Hu\\ (l)i;ttc XXXUI). ;’

S0 When, howeyver, the tunzus beains its attack well above
i vl of the growing point 11 eds s way inwards through
the leassheaths ol 0 eeacies the voung expanding leaves, 1t
dtacks their tissue, boring trough then exaetly as e does
twoush the feaf-sheatiis. Lu the hud the blade of eacl of these
voung Teaes s folded onitselt exacty like o lady's e The
Hirus woes <teaight diroush the tolded Teat-blade making o
selhes of Kpots one aginst the othes i the cl\lsn'ly tolded segnients
the Beals s the Tead i developing actively it soon pushes out
o the air and expands, The spots tem appear o the leat-blade
eseries of =pots all e arow (Plates NNXNTV and XXXV o)
[ley viry b sie from L to 6 incles in fonitudinal - diameter,
winle their transy erse (li;zllu‘((-l‘ s, ot course. limited l’.\- the breadth
4 the seeiients ol thie leat (;li,“m [.§ ehes [n the centre t]m‘\-
aepade vellow nvolour and Tuve brown border, tut they

seeome much darher with age. They show up well against the
B IR PRI I R R SV ST I STIE B P, i Moo EET VI
Vot Fde Bol seros Vo 110 N Ve sy D B [ Tt












LD ROT FUNGUS OF PALMS,
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ation 1o be distributed by the wind - i
position o hedistributed by the wind - they are on the highest

leives well above the surrounding leaves of the paln
As o padinvia produces approxinately one leaf a month
it follows that =« path in whielt the conrse of the dises

;l})u\o'. !)I'thl\‘l‘\

H3€ TUNS a8

aormonthly crop of spores extending over a
=

period of e T months ol venrs, and produces them in the

most - focamable position oy disseuinarion by wind to other

I»:l]llh

6 The velarive mnmber of infeetd padinyras that live for a
lomw tine producing <potted Jeaves i« sl thongh it seems
much hiegher now than formea v, I the village of Vunagatla
e Kistoa Dismiet the nmnbor of paliiyias that have  become
diveased (01D Neoeh o2y < 10t of which 28 have spotted
Favess that s 08 e et I Pandicaillur 208 palmyras have
vecotte diseiseds ot whieh 1T e spotted Jeaves, that s, & per
coent. Inothe vithooe of [’irh:\})lll':lln on the },mulld:tl“\' of the
mifeeted aven to thes nerth s o andl isolated, recently infected

e which s twonites fion thee other nfected villaves. Here

iin IHlllIl‘\'I«i\ Biv e becone disereod sond 6 0t them have \'Ivuttéd
Jeaves, that is ot per oo The e tor the distriet is, 1
consider, shichtly below sios tet tizmee. During the operations
<inee the e of Toos in Godavars Distriet and the beginning of
foo i Kistiae Distiet the sl padns Lave been turly regularly
ent down over the whole ot the imteeted arens The living diseased
pahins with spotted deves oo abwavs been left standing.
Deci~e of Ui ~trong nil_i-w'!]rvh o the owners oo cut ]i\'ill:_'
pthns Now their mmher stnkes an observern, There must
syl handeds e the ueeted sens and - they are acting a
part i the distribation of the disense,

= T see i thev would vecoveraltar treatinent, experiments

Bave been nude with sone ot thens The ‘l“’”“d loaves were

Peb e ol ! [ TR LTRSS AU LI LS AL A prodved ',\'V
RSN Vi todren ance i 1 e dpaanaras uroic The L8st veal Hee
Lot e s G} R \ ' ool e te by contibited o1 seveta
[T TR et P s SR L et betote troabig e Es cat
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removed and all the diseased leat-sheaths were cut oft close 1
the trunk and three more that did not appear to the naked v
to be infected. Inmost cases the treatinent wiss drastie o tho
teal-sheaths of all expanded leives had to Le cut off) leaviug
only the central bud of expanding leaves. Inotwo cises even
this Tad to be cut off beemse of the danger of the wind blowin:
oft the long bhud of leaves ~u[»lmr[ul unstably by oats deliciate
comew hat brittle tissue. A small stunp of leat-tissue about 4
mches broad and 6 inches high was left covering the growine
point. - This ~et of eXperments was done durimyg the monsoo
when the skyv is often cloudy and the exposed tops of the pades
were less lil(rJl)‘ to be desteeated. Aot the p:\lln\ ~urvived and i
forth new crowns of leaves (Plate NNNVIL o 20w T o
Becanne disensed and were et down, and one s diseis o

The other 6 are stili healthiy. The experiuenr

them

sput[c«f [ty
have been gotng abour 26 wonths Thres pulngvis skl
treated during the ramdess period o the veas (Maoch 1o
recoverend and grew headthy erowns <o that 1 s quite possihle 10

the tops of [)&\l!ll\ b bt ey To eseape desteeation i the b

I|1(|||t}i\ lll &‘ll”iltg H”‘Ylh 1“>v‘.‘l\-'li ir-\H ot the crown I}p Gl

utidevedopret rives of the sl st of tsste Jett on top ot 1k
trutk have then fent bides ~leared ot Wien the erowidevelog -
rhose mllni:ttr'(l Py es crow o ol s sl Plivee .\.\.\\'lll
fures o 1020 0 The et Few bives are stunted, dor e
eeeeding ones craawadly inereise sz to te Bt

< Durme v ronring Dlooos kent o Tooleout B vie

where, in the vourse ot tie operations, the crown his boen on
ol o l“.‘t(l.\P'(l [u\lll:_\'l;\ :UM NN Ut 117}_\‘ N PR AR AN ) }14\ b
lll'w(ll}cwl‘ [ live dissected abont o dozen of thewe and hoo
found inevery vise that the new croswn arose o thiee oricine
crowing point which bl evidently cseaped mjury whon
crown wis ent off The new erowns of several, eut T~ it

. N . ) . .
W ih }u“r'\\llllll \l“.l:r, Ix:\\r |n-.‘4||“|‘ alnrost as l,n'-_:v s

»

“”fm’“’“l crown, and that of one e Cherokuvada, eat 2 vens e

s now daroer than s wnent oeghbour s ot abemt the o

ht.‘i'_‘h(‘ ll Xl,\.\ ol e ll'.\\l“v
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i

Do A B number of these ey crowns subsequently
sueennh o the disease. This oeeurs iy most cases hecause a'll
wved with the crown.,  This

ot when a diseised spot veeurs low down

ona teat-sheath, near the pomt ot insertion on the stem, it is

. tibected tissue and Bf the disease has
passed 0 Dittle wav inta (e soft

e disensed tissue iad not beey pe

i< sy to understand,

Jdithieult to reove adl the

tssue of the stem, as it

~ote e~ 'll)"\, 1t~ well Hi:}x in-pu»il)le to have it cut out

completelys The palis e wually bigh, and the work must
necossarily be done by the ordizary toddy-tapper, who, while
cutting off the crown, works in 4 rough and ready manner.

te Catting off the spotted wrecn leaf-blades only is of ne
wses Dotne that does ot temove the disease from the pal
ot dovs v prevent the baves from shedding spoves.  The
fns is stll b e the et shearhs where it attacks young
baves nd aaan producrs spots s owell as gradoadly eats its wav

towards the orowing penn The spotted leaves are usually

notterd, andv adter they have e expanded for some time
then the Spots e 111_\‘ el T Enlw“(l the <]l1)!‘v-|)wn‘illg stage.
Be e e s pabin e prsduesd spotted leaves, the fungus
within the <heathe o fead e s oot good holdand s actually
vorking within the bad theneh web above the arowing-point.
Thedelay modieoverng thad saeh pudns are discased 35 due o
e Gt that frome the moment of anfection: by the fungus
i the tioe when the pale prodaces itsfirst sported
coves, which e this e s e st outward symptom of
disease, o period of ~everal months ntersveness Tt s impossible
Tt cvile nee ot disease CHETTE e It i'.\' t'lltlillf_‘ off” the leat-
sheaahis while the padne s sudl quite healthy Tooking, and that,
DU enoUrse, ds Uit ppracticablbe s s of diseovering the
dinense IR u;n}'\ ~tiges,

1 Tt has been shown that cutting offt all the diseased
Cdeshenths e leat Blades frons a0 diseased palmvra whose

cadition Bur the difficulty of indieing ryvots and tappers to do

Srowing-point Is yet antaet, enables 1t o recover its healthy

i~ < ”l“l'1lllL’IlI\' R TRITTI ._:‘m(l ll'\l\lt\’ i.\ f_:l'l‘:il. 1[ neals
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that many leaf-sheaths have to be cut oft betore all the mtectig
ones are remioved as has been mentioned in para. 7 above, b
ANV cases every gl’r‘r‘ll leat has to he l‘t'llm\'wl. \'P( !lvi!]lw
owner nor  ftapper would  have  fortitude enough to vo
removing leat-sheaths tll all the diseased anes had been cut off,
He would ~top too soon, and the tungux which was left wonly
continge to aet on the paln il it Killed 1t Money spent u
doing this kind of thing would he wisted.

12, These diseased palmyras with spotted leaves aet s
centres of infection producing recular erops of spores tar i lon
time and are spreadivg infection to other palis, thus retardi
the attaiment of the objeet Tor which the operations wer
initiated.  Theyv ouvht to be dealt with e the course ot the
"[)r'l';l[i‘)ll~ L the cireumstinees, entting off ued burnimy then
cpawns s the only really satistctory way at present of dendin
with thent  As rvots and tappers beconne more Lol with
the 1de ot a mlla_{ll» disense and realise that the \‘|ml~ contiun th
diseree and te the disease Somieetous, they may eventdiy b

able to trent these vnses i the proper way with B ob stteeess

EXPLANATION OF PLATES
Pearg XXNITE—Two palmvrea palo attacked by the bud rot fungus, Fytieo.
patlincen o, Lt
The our on the vight shows the centead expanding teaves becorin
velloa the stage at whieh e ddisease ficat beeomies appar
Thiat on the deft gives the appearanee 5 or 4 months ber
Phe arrow marks the fevel of the growing point
Prate NXNIV. —Leaf of 4 pdimyea showing a0 row of sporsoand the b
part aimest completely dbestroyed by the fangs Snatara -
Prate NNXVo--Tnner patof the bud g of o foealthy wd (4 o o e
pabieyia,
The sunken sporeare shown well
tey Part of wormow of spots ans leaf of padmyes
Praty  NNXXVYL=Two bienps of leaf <hearne from disensed paluryras e
be burned,
In(ay a leaf on the Ioft has D rows of spots on its qreen
The blades of all 3 Jeaves <hown June heen more o
destroyed by the fungus. Spot< aecnr at different lesels on

leaf «heathiv and leaf «taiks
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“

I ¢hy thie upright leaf |

s sporat the Junetion of the stalk and
the blade

This wis the expanding leaf which had the yellow
appearance that led to the detection of

Poare NNXVIL (e Palmi< from which th

on which <ubscquently

disease in the palm,
diseased crowns had been cut and

niw crowns '19\‘1‘]0;)(3(1‘
(1) early stage, (2) Later stage, () ~ull later stage on the topmost

leaf of which a row of disenced “pots appeared,  This palm died

afterwards and was et dowy,

Py Part of the crown of 4 pialmyra a few days after the ex.

panding leaves appeared vellow hyt

the expanded leaves were
still green

The spots on the leaf <heath are shown well,



LOCAL BODIES AS AGENTS IN AGRICULTURA,
IMPROVEMENT

By Harorn HoOMany, poac.

Povnsipal, Aarienltiral Colivgs Pogua

[ the organisation of agricultural advanes inany counin
or under any conditions: whatever it has ultimately had v b
recocmised that the bulk of the work must be done by th
farmers ov cultivators themselves. A covernment. au agicul
tural department. a body off state servants, may potnt the way
may suggest the hues, but until the peopls can e interested
and become enthusiastz thems=elves, the advines will be Jow, wil!
be Tooked upon with suspicion. and will e more apparcst tha
real. This vondition of things has previdled i adimost even
country where changes have tuken place as the result of 1t
action ot a state department. Tt has been perbiaps, niore ~uilk
ingly the caxe in the United States of Amerien, where the st
action has been creater than anvwhere else, i where, ant
comparatively recently, most farmers looked o vhe work
Government with amuseld interest and Littde more

Tt is this Faet that s made most of the s soeine bk
i the developient of agricultiueal departments i Iudie v
insistent on the neeessity for (lt'\i'l1l])illj_[ loval bodies composi -
cultivators themselves or of athers interested in acrieultur
who should be committed to advaneed methods, shonld <l
them in action on their own land, should act as loeal ctnisso
of whatever i changed methods Tas been proved o he v
How to bring about the formation of vigorous local bodies o
this purpose has been a watter of wreat difference of opine
But that such bodics must exist, that there must be loen) cente
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doine whatt an aorieultural 1l~»}m|‘lmq.( Hselt could uever hope to
dov—on this pointe there has been dirtle difference of opinion
Fhe results of cndeayonrs o s 1

The results of endeivonrs o opeanise sueh loeal budies have,

powever, s would beexpeeteds been extremelv varied.  In the

Central Provineeso on the one hend v hay

: . they have beconie, and

rend to heeome even mores the madn link between  the

acrienitural departiment and s Tnvesoators, and the peop]e

~ 8,0 2L

On the other il e Madeas they have been, as hitherto

”rf_,;mg,..d and caried ong nb very questionable value, and it

e been recommended thats i their present form, they may

well be wonnd - fn other provinees, very varving success

L .

Bas heen attained. But 0y hwpossible not 1o recognise

) gnis

it there has Leenacveat amount of Jocal - energy, public

pint, and cuthusiisne devoted 1o these associations even where

they have appirently heen ot e deast value,-—and this, put into

e vt el will b ot vyt assistanee in development

m ("llllill;_' Cl.’l‘\'\

The st of oyperb Lo cained i India has now been,
1 think, sutfictentiv crea o wabat i <hiort statement of the
onliton whieh B ot s ss i the orzanisation of local
el < D [n»[nllui\nu; aideneagiue o nine ugl'iuultural
HnpLovenents Thi- nye it a0 fact eonsidered by a strong
ot e b e Bet et o e Beand of Agriculture, aud
e present Artiele T i eSS e SHIErY o thelv report
Tidi ~tands e osueh o ven ‘b“"'i““ nosition n respect to
G ehareter of the viast s b s cultivators and the oreater
part ol s :|;!’il'llll\1r' that it lnij_'h! b and has mdm'd heen
fen asked by e of el or hmited experienee. whether
Auder the ~pu‘):\] cirenmstees of the vitse, i is ether necessary
e sulvisabde o cnenurage sieh Toval bodies s we are discussing.
Coomot the Awrienltweal Depavtment commumivate diveetly with
D enltivators - bs notosueh copmitivation with and help
Siviny to, individuals ol oqu Jvalue towork dane by and through
ol any kind whatever! While this can be

o lowal .\.\\nl'i.‘i(il’lt
Loro deal direct witho every cultivator m

dene, while 1 i prossidd:
. I . woelodar . 1e 18
e districts, 1t is beeonine wore and more cweal Lll(\l this 15 not_
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cenerally the best or most ceonomical way of proceeding. A
loeal organized body ix a far more efticient azent for the it
duction of nmprovements than the few officers of the agrienltural
department. working imdividually, can ever e fors being achody
of local men, it carries considerable focal imtluence it enmposed of
the right 11(‘()plc. the members can and do mutually enconrige om
another, while its educative value in combined work and co-oper
ative effort is, it properly orgamised, wreater than can b readised
Even it the same el can he wained, <o fir as the introduction of
an improverent i< converncd. without a loeal assoctation, @ better
final result can often T attained i a Toeal body, as such, tidies o
<hare in the matter s tomding to inerease the co operative spir
of the people and hener the Bkelihood of permanont advanee.
Success with such assoctations can, however, only he reached
by following certain line~ which can now be Lud down with =one
approach to certainty.  However organised, 1t 1< necessary tha
(1) every local association should have adefinite work to do, aud
1

the members should feel rexponsibility tor taking a share
In the past it has not been at all unusual  for an assocation o
{ail beeause the members have not been responsible for any work
Awain the first question by a local body, however gat tocethor
is = What shall we do’” Unless the organisers of every singh
association, generally the agricultwral department. have detinit
work which can e placed 1 the hands of the members, withi
their eapacity. it 1s extremely unwise toadtempt any oraanisation
whatever.

(2} A local association should be composed of men whe ar
really interested, —and practicallv interested, anagricaltural m
provements in the area inquestion. Associations have perhaps
more often futled on account of the necleet of this matter tha
for any other reason. The members had but an academical
rerest in the subjeet, became members beeise of social or othe
reasons, and did not take its work seriously.

(3) The work of a local assaciation should e pecudarly in
spected, examined, criticised, and the association valled together,
Great stress must be laid on this matter, and it is probable, foi
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mstanee, that wconsiderdle pat of the incrensing efticieney of
the system in the Central Provinees has been due to the care
which ix taken in this matter. T undoubtediy involves on the
it of the agriculimral depirtment (or a central body of some
wort} a considerable expenze for nspecting officers, but without
this, 10y b stated with cortainty that the vesult will not
Be il Suceess 6‘\«'»'])! PG cases.,

(1) The mienbers of o loend wssocition minst, even apart
from tospeetion, beomade to feel that the agricattural department
v ointerested i them o their work, Trois wonderful how
vl corvespondences prompt attention, and weneral evidences
A interest and support eneonrage both the individuals and the
associatinns of which thev are members. T loeal agricultural
assochtions wre to b sosueeess, ths must be areanged for at any
st

Witk thes principles weeepted aml in full operation, there
o evert ehanee of smeess withont these there s very little
iil{"]ill’l""l of Toenl associations bemg or deing what they are
"“l'”l‘]" of The aetaal tvper o asgoclagion  may be very
different, aund vere Bfent o vpes of association have sue-
ectbod, BuE stevess oV ey eise nvolves a frank recoguition
of the prineiples bad s dowe And itoas henee of the highest
tpertanee that aesocintions should not be o encouraged o
crennised unless these pobnts be avanged fors In time
Ml\' there his been o sone eases a tv!lllr’?lt)' o eneourage or
zwnn qesocintions whien there swere no detinite Tites of wark to
tdos up o when the men of who they were “"ml“"""’d were Tot
pen peally interested - when wovegulae wspeetion could be
avanced ttur. ated when they were lett for long months without
iy :thton[inn, [t ie not wonderful that such associations died or
Fecaume morthund o

Pussine on from gvnpr;\l In-inpilslos to suceesstul .\pphcznmns,
Ty \w‘ noted that sueeess has been attained by following
‘,,\.‘.‘.:;l Tnes, In the Central Proviness, where perhaps the most
iable work his been done, the associations are bodies com-

bosedd of nominecs, Tnited inander.of the distriet officers for _
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each diatrict,  These, say for instance, to the number of thirty, ai.
called together toa convenient centre, appoint a seeretary, and are
met by a sertor ofheer of the agricultural qlvli:n‘hnvnt. usaally .
Deputy Director, who has a number of pleces of work suitabl.
for their district, ready to suguest to the nenibers to take 1y
These wre not experiments, but consist in earrying  out songe
troduction of new  seed,  or the  demonstration of hette
methods of cultivation, and the ke, o using ther fand as
seed i, i distributing sulphate of copper for treating S
seed. In aeting as agent for plonghs, or b making arrangement.
tor marketing and simila things. Fach w0 then supplios
at onee with the materiad Te veeds, and therealter, s visited I»‘\
an assistant onee 1 month, aud by the superintendent of 1
farmi fu that eirele several tines a veur, S months fater ab
the members eet again the Depoty Comnissioner i~ 1w tie
chair™ the 1%‘1:11(}' Phirector is avain present - the work ddone s
diseussed. causes of fbures maude out aecounts of suceess
recorded, and a0 onew Tor of work arranced fors tor the ensiine:
peried. Onee v, the neembrers of b the distriet associtio -
i tract e cabedind et wUa common centre, wonerallv
farne ot the sertenliirnd depaatment. whoen s perieies ean b
disetussed anony a bivver collection of cultivitors, selectid ow
siders: bedne nvivad D the proecedings in these Lo
Inffotil\}_{\. as well as i the sttt associations, are et
vernacular,
Over and above the f"'i“t\ sahrdy sisted on, the steees
i this cnse iy be atteibuted to the cavetul seleetion
nennination of wenbers bv e ol anthorities to the i
number of wenders who thus esterin wender=hip g oo
and to the lines of work heine drawn up il cirefully e
fefivee Fiegyod })_\' the ;Lgl‘il'nllln‘.’\l s p:n‘!llll‘m.
The comnmittee of the Board of  Agrienlture whose vepe
15 being summarised did not wisk o sugenst that the method
cvrganisation just deseribid is the ondy one which will suecesd o
which 1s even the bhest one under b conditions. Tt s p(mii'f

perhaps even [n‘nlmh]n, that this 15 pe of orenpsation as et
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<uitable where the tpe o waricul e backward op

at any rate
where there are Tige ol of fairly

obvious improvements
eapiible of wiving Lowe and e disate vesults. Tn other cases it
11 uhits thap g district, some-
times even as stall as villawe, | may (and the method has
been successful i pirts off Boy ) bav) be wise 1o have much more
mdependent bodies than those of e Central Provinces, Tt
nay beadvisable 1o bve o rewular

niav he more sudvisable to by e ot]

hierarehy of associations
from those representing o ve vl area to one representing a
whole provinee, and <o on fu) many other viviations which cau
‘KHI‘\’ e determined lu(';t”‘\ﬂ

But, however arvaniaad, the prineipl s which have heen laid
dowreare essentinl, The tinee i« now st when the agricultural
sssoviations eatr beocreared iy o vy CAstriet ina provinee heedless
as to whether there s work for thenn o whether they can be
vstrieted and encomrasd T there i work Jaid down for each
sesocintion and its membuers g f they are composed really of
the men to whom acvienliure isow gl interest - i they can he
seonbudy inspeeted wnd e tines hold s oand i the association
did it memwders can be nads el the agricultural depart-
sent or some central hody s conthuadlv interesting itselt in the
work ol oncand veady o sive assistance, then it s almost
l(:lil; that, ]u‘u\’idv'r! the bocal circumstanee < are p!‘t‘r}n"l]}‘ taken
o aecount, o Jocal |wd_\' will e credred of e XIrete \‘:\hle

sothe developrent o the mdustry



LATCHT LEAY CURL

By U0 Misks,

Fost Ao st b0 e Doy v Eatone D pist,

Tug curling of the leaves of the Tateln (Nephehun Ty
Canib s eaused by o whitish wive that hves amongst the b
ot the \‘r‘l\'t:[)' ‘_"l'li\\lh on the dower surface of Teaves, [t~ ~
sl that 10 camot e seens with the waked ever Tt wauniby
lives at the Bse of hates and panetures the tssues of the be
with itx stout, pointed rostraig o beak and sucks the juiee, with,
the result that the Taoves wither prematurely and the crowtd o
the phat s stopped. A brownish velvery coowth o the owe
arface of Deves e a0 eheometeristie sion of the presenes of 1
NS ard 1= peenline pralicration of the epidermal i
cansed by uvrads of it Biving anonest the oaes T
intested Taves vither ol aver aptesdly o at the sides foringn
cotmpaet evlinders fueases of Bt attacks devpeveavated pirs
lined thronghont with beownisho velvery pubescenes e fond o
the braves, and when thess conbosor the Teaves dotthle oy
fortnieg ollow ovlinder<s When the leaves oo 1o sk
the mites leave them el ostablish themselves anothe Lo
surfaer of voung sueeuient fevess Nt this thne ther wpe e
prosress ol i idestod tree can b ‘Uﬂinl:!l_\' traced.

In the wrgority of cases u voune vigoronsiv arowing 1
the attack wenerally becius from below and aradually e
upwards, The obl infested Tewves vither fall ot o rene
attactond 1o the hranels, e Jower sartees bepe o
covered with a <']|')"ul:tlw ‘n‘n\\n \»-1\n~| \ })\1';»-\04-1“-»- ln fro~
attacked Teaves e color ol 1 velvety wronth s

whitish-brown,
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o : :
the mites sw v romadn 1. bitse o

. I the hairs, aud in «
freshily plueked Jear e

Het

vt deteet their presence,
Then eximtnation i<, Lo, Ve,

Btittated by putting the leaf in
Calidlow sy CONLAINIIG Water for o dav or two,  The iites

thene eonie up the suefver ad va Uy e readily scen under the

mictoseopes WL e the iae o s, their chief funetion

it Leernte thee tsstes i <nelk 1 stpoowith the result that
He leaves aee wnabbe to spord vl Begvy draiv on thenr. and
srther prematarcy,

S ) ’
- T - LG
- 5
PR )
!
N
N\
I i Ve T
A o | T N [ SR RN Nt Lrvves,

Tl o~ then b el Jone s and isprrse thenscives
pivst b fresh b o A nis e, e ainoudy mentioned, ther
wand procress can be castinethv e d on the imtested trees,
Sueh

1

A exodis o raliy e Sitis i..\' the bevinmnge of \[:l)‘ and
aches it climas by e miid e of Juiy when a large number of
Wi tres i o gxn;v ave venoradly sean o beatfected Youny
PEits i nurserios and pots e st lindde to attack.

The presenee ol the mites on the vouny !»lzlllta Is (h‘\'i(lt‘&”l\‘
Sonus and - the catse of Loss of many a promising seedbing,

I onee ey extillishad it s ot iRy Lo dlh].vdgc the mites
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unless prompt measures are taken as recommended below, Ol
trees seetn to escape with a light attuck and have not been s
to sutter so mueh from the ravages of the pest as voun, Vi

ouslv growing plants cight to ten vears old,

Hitherto the mite has beeu known from Assam and Tl
but now with facilities for transport it s spreading fast in loed
ties which have hitherto romained innnune, T is e cradly o
m Tirboot and has boen Tately reported by the Superintendoo
Raj Gardens, Durbhanea, Reports have also heen received froe
the Managers of the Bamgaon wnd the Langda tea estans o
A= The nianacer of the ormer ostate. while Torwared
speettiens bor dentitication and advice, wrot S sendi
by tosday's pareed postacspecinen of a blight tiat bas destrovos
lrge nwher of lieehd trees o thee distiet,” Mo vee
specimens ot the blicht have been receivod o Jadpas
{Assamy, Cloanpoaran ad Birowh (near Pusay o Tieloan,
Ranchi (Biboey, white o D adeo e wen 1o very ot
extent at Bankipor o Aevadi Beoares, Luckiow, Shahjadiop
and Saharapore. o the larter places onlv e few s Teane
olated trecs were found ateteds while i Tirhoot i1 wae SRR
Al aed Bt venr aned was the canee ot o procr erop,

The it than prodnee~ the brownish velv TV Pt
thee lower st of Toives 1= n spevies of Breophives helonzi -
the order Avarin e eliss Arachnids (Mites) Das sl v
mitorm, tour-fereeed i d, anesitteenth of o i ietee o
three-hundred  anl seventy-itth of an el lone, whinsd
eolour. The Tead which s mnted with the thoray foeple
thorax) 1= shightdy bent downwards, aund terminates i b
snout-like projection. The memthparts consist of a0 pa
fine Jaows (ndibles) and oo paar of masallay palpe whic
wsed A~ feclers wtennee), Ther are two }Mil‘»\ ol ’i\"",l“i"
fees. The abdonen is areatly clonmted and divided into ah
muher of rme-hke scements, On the upper surfuee o
mite there are two bristles. The abdomen bears two e
of hristhes towards tts anterior end, near the posterior end the

15 also a lmil' of short bristles, while there are two Very foe 2
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o

out hairs at the tailend with w0 very sall pair between
then.

The bor o Mers M Eadaizeds
Frrers are Lad o e s ot e s formine the velvety
Dt e ann Ve Wil reede o s Thev ave round. whitish
moeotonr el e vy e Cnarison with the =ize of the
conde s Tae wvmnas v oot et the adult=.
T R T | PR T TP O R R Cnber off fateral seti,
Thov, toc e v e ol et et VIS hriskly alone

with the aduite A B even artethlv does et extend more
fin a4 Potnrehts o The ot s pass the winter mo the adult
e el reman s ey epsenend ey the b of the hairs
an e dnlested v By e adven ot warm weather about
o maddle o Mareh, they beam muddplyne and spreading to
Soonewly e Banos where thear presondes i casily known
s the thinner and Hgdier el ot e veliety pabeseenee.
B thee mniddle of June they e e i developrment,
sl thie tie the Tranes heenn prut'\\\\‘l_\‘ encrusted - with
Loownish velvety crowth, heeome Curhed and variously deformed
e Plate NXNING D some s by the coghoseenee of pits
o appenr Bike galls Tocter on, by the widdle of Tuly. 2 goneral

dispersad takes l']"“" and the 111)\'.:\\'\1 P of the mtes cal he
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distinetly traced on the infested treex. The velvety pubescence o)
leaves of infosted trees turns deep choeolate-brown or even black,
and the trees present a sickly appearance, This goes on ul
October when the inerease of  the mites beeonwes stationary
prior to their resting for the winter. By the middle of Noven,
ber the great majority of them have hidden themselves Lelow
the roats of hairs forming the velvety pubeseene wnd - remad,
there till the beginuing ot March.  Thus the mites beroms
torpid with cold from November till March and are then mes
suseeptible to treatment,

The above account gives a briet deseription of the mite tie
damages the Litchi (Nephelium litehi) trees which are o exten
sively grown in Tirhoot and Raneli e Bihar, sod Shahjadeo
pore and Saharanpore e the Untted Proviveess The e s
also tound to a bted extentin the fruit gandens of Assane ol
11 only recantly that veports ot the dincer done by e s
have been received from that Provinee, The mite has ben
found exclusively on litchi treess and nos ather alternative foe
plaut has ver been diseovereds To s sty distribated G
place to plave by the inpertation of gratts from infested Toeahae -
To prevent the mite frow spreading. it iy therefore essential +
examite the wratts on arvivad dand t treat them as recomme il
below. I howevers ondy o fes Teaves on the plants e fome

alfeeted. these should b poneved and the plints e fuin

spraved. Do garden the nittes e mostle disteibured fron
to tree by duseetse bivds wnd squirrelss and the fdfen banes wihes
are blown away by the wind,

A= already statad above, e host v for treating
trees 1s the beginuine of winter when the trees are dormant
the wites are torpid with ol But it that time s alreaes
passed 1t i advisable toadopt dhe fallowing nicasures adter i
crop has been gathered in May.

1. Remove all thee branehes bearing malformed leaves
burt them. In (lwing ~o 1t s essentiad that the leaves <hould
be shaken too mueh or else the mites will fall down on the growe

and will agatn go up the trees,
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Il Remove all the

fallen leaves Delow infested trees and
hurn theni.

I barnins be wnpracticable, these should be buried
i pits and the covering vartls thoroushly ranmed dowi,

ITL Put either aoring of cond-to on the stems or dip a long
strip of waste cloth irerwde ol cmudsion and wrap it round
the stens.

IV, Sprav the trees with crade ol cipalsion and flowers of
sulphur,

Vo Spray the trees ones asin by the naddle off November
when the mites e vetiving for the winter aud before the trees
ave put forth tender <shoats for e season,

At Pusicvery oo U oresdts b been obtwined by first
vemaviter the ifestod Toves and hesaehes and then spraving
the trees thorowshly with ernde ol cmdston and Howers of
adpbars The it e constderedv redueed and the spraved
tree~ hore frmt well

Tospray Gk |pint obe Chlhitadisr of erade ol emadsion,
boze 2 chhitdesr o dowers o sudphar and 4 callons 4 1hs
OF T T, ot Kerasoree T TR ENES

et e amived with Do eo ehbitakor of cndsions by hand,

witer, Uhe sulphur should

lding s smadl quanting el voquiveds v ke thick
et wnter should then Beosiow v added saed the whole brought
Wt oondlons brskiv ey A e wlinle elther with o
el Torec-pamp cr a0 knapsicl sprayers The sprav-thuid - whnen
thoroushiv coudsitio f s e e heopt e the trees with a
Snipsitek sprayer, ik e thar de wadersile of Teaves
ot hrons by wettcdand that ne pat of the v 1= Teft unsprayed
TE o b tree = dnan wardon ars to hespray dthes knapsackespravers
ail b founed both cthierent and M‘Hlll'll!it'il’l, but where a l.’ll'\:‘r
qumher of Trees are to e dealt with i spray panp mounted on a
St will be found the est rvievables The trees should, as tur
o possibile, beospr wed the attcroon, and only a ]‘ig‘ht dose
must heapplied at first {0 i erude ol Ivum‘n‘mn. 2 oxf,
Howers of sulphur and | callons of water) 1t however, this
dies ot remove all the mites the quantity of sulphwr must be

douhled, using 1 pint of culsion, oz flowers of <ulphur with
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1 aallons of water, The sulphur st be thovoughly incorporate
with the emulsion by hand, or else 1t will tloat on the sutlue
of the spray-tud.  Roll-sulphur, even it ground and sitted ver
fine. does not setve the purpose axiat soon elogs the nozales o
the spraving machines and 1= not amtordy distributed. T
seetre sitistictory results lowers of sulphur must be used - this
i~ obtainable trom anyv ot the chemist<m large towns. Tt
Motusil, it erude ot emulsion ot be obtained, Kerasen
crlsion prepared as follows should be used instead

Boil hadt a pouwnd ( chhitaksy of sliced Buar-soap meoaccadl
o oars) ot water tlb hssolveds Take ol the fire and add
callons (10 sr=) of kevosene, agitating or beating the wmintire
till the Kkerosens s x'\'lll[llcttll\' vinulstticd. This 1 the <tock
solution. When requived for use 101~ 1o be miveed wath sulph
and wsed as aboves T however at be nmpossible 1o prepare 1l
Kevosene-cnulsion, coad results will b obtanned by spraving

trecs with Softsoap saad Howers of sulphn,

Noft sap . . . 2 b
iy .. . . i
Water . . Hopailons

Thee soap shoubd tiest b dissolved g £ wmdbons ot Toin,
water. The sadpho s den made o athiok paste sl s
andd added to the fonoers ad water added ro g up the whoo
toonn wallon-

For ealenlating the cost of \}')'.()'ill‘_‘ A trer, o ot g T e
cight to ten verrs old was sepsiely spraved with crude
emnlsion and Howers of sadphors e heighe of the troes voes
froan 700 10 to bt sad the clreamterenee ot

“terns varted from S ta o fr .

Notay of trees T Re wop
Crade o e datin A prate o L B s P 40 st T
Twa coobies o Aw Bk perday Bl day v Y3

oo

(Some spriy -Buid was Teft ovee s md the conlies finished i
work in nearly three hours, but for purposes of calenlation his

2day’s wages have beey chirged for
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Thus, it wall be seey that the cosg of sPraying a trec conies
and this ix pot much, considering the
value of the tree aud (e crop obtuined

Hp to an anna and a half

from it annually. By
spraying, not only i the i checked, Lut the trees improve in

appearance and bear wel),



CLIMATIC INFLUENCE UPON THE INCIDENCE
OF DISEASE.

By Maor Fos L Bveouey, viov s oy,

ooyt U Dt el P

Thr regularity of the appearanee o Rinderpest, Fot e
Mouth Discase, Hirnorrhoesie Septiciemincand Blekguarter T
vt erroteots Bleas st e tup ortases of el atuene
upon these cattie scollroes

Thie followine vemaks ae prosented wirh vecard to oises
tions vl 1 the Contial Provinees

Tootake the tivst vl Rindorpe st s virudenes < e
cbianeed ot Uee becinnine of the radns and  the vonelns
natnrdiv s b e s e themscbos the e o 1l
Thev e honveser, oniv e vy sy prodisposing e o
The wetwad cnse or viide vpest et adb ot contiions s e
of eourse, can ondy e e specitie crcadsne btowe ke
that by Tore vostdenes oy comtieztons bseise ormantsug e o
plece, 10 e cotrse of e, becomes wenkenod i vimdenes totis
aninets vestdent e thar plees Somnel <o tht tny of e
coudd wet as carviers of the contauion waithont <howans o
svinptonmsaned ver it removod too s distant cronnd wothi
capable of civing e discase T animads wlhich haad ot e
contaet with that particular race of orcaiais. That s, wli
known s Svaleney T ol disease. Such organistis ay beee
paarstivelv harmfess toscberd of catle, i one e, bt mias
most vivulent 3 conveved o eattie the inhabitants of sodiste
aren. Tt mav, therefore beoseen that movenents ol eattl

the wam agents i the outerops of .-[\id..“,iw diaease,  Clows, b

\\")l'i{ilb;{ budlocks and Vouhy ~tock e :|;\[¢qi 1M thear o0
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villages and surroundings for the cold and hot weather, and it
i« possible that vinderpest Gy latent form is with them all this

e s at the beginmning of the rains they are marched to a more

lexs distant puncle tor wrazing on the young orass which
springs upas soon s the pudn comes. They there meet cattle
from other distriets, and ol of e e all probability brings
are dnimne, hut when they
comie i eontact with the strapge bresd they inmediately succuml
nud may dhe

tim]vl'l)(‘,\f H'. 4 TACe to \\']li':}l I}p~\'

Thix theary is somewhat discountsd by the fact that the

srun mede at Mukteso s not a mnhi—\u)wnt One. Le it i not

made from s brge nandder of ~trains of the disease, In fact,

asuallv only one st s nseaad ver ander ovdinary eiveun-

staners i sertnn widlh omounise Dodiog cattle throughoot Todia

The snscentihility ot carthoor vadenev of the serann is, however,
} ‘ ,

pot abwivs unifo e and vl ties i very m wked degree.
For instanee, there e oo extraordimanly good results
Jubludpore from thie wse on dises of Sees of XCRL serunn per
Guolb o Body wegele st e e i ninimun, and yet i
Panod, shideh s ondvoec s b~ aeay wath apprvently identical
counzry s cartte teere e

pricentage of deaths after
Doculation with the <oran Oher instiees ave ceemrred
Chandt and Mandbe The faore s probalidy explamable as
Mandia s platen b o oo feet, ol sueh cartle
ey <hnndate Inbi winads Yot v with o tew bad results in
dulieenotts catt] e e selatedmxtances, it would appear o
mean that the §1|'lllz‘<'Ii\k‘li«'<( wits 1ot ]:H‘f_"t' |‘Ilnllg) and not that
e seriin wes inrheeeiois. Therer also the possibility of 1s
not beine of w0 suthicient walt-valeney, bt in the absence of
rewarel on thes thoe, htthe ean he ~itul

From this it would oo that the valeney of vinderpest s
et extent neciigibles ba frow practical ahservations 1t is
o that an old <t ;in of the discase wav he Tarmiess to the
beal ettle, but extremely virahent to those of anather distriet,

T seasomal prevatenee of yudorpest iw therefore not the result

S senson bt of the movenments ot attle
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There 1= a predisposing fact in that animals during the ho
weather or from February until June becone very much reduci
in condition, partly owing to the debilitating effect of the hew
but mare to the absence of grazing, and the fact that no artitici
feeding s adopted for eows. calves and non-working bulloek.
Animals may be seen to get thinner and thinner throughout (.
dev season. This lowers thelr resistance, and as soon as the colid
and damp of” the monsoon commenee they are extremely hikely 1,
become infeeted with any contagious disease that is prevalent,

I the case of foot and mowth disease movement ot eartl
may be seen ta b the direct case of the spread of intectiog
From the heginning of the vains antil the roads beeome open i
Ohetober there is very ltde trathe \_'1':\i1|. Iiln'wl‘. cotton, tTodde
and other produce, and carters” carthe are sty ddle in arass 4
cte. As soon as the ronds beeonge ]m.\.«-ulxl.- the trathe
commences, awd there v a0 haewee admiixture of animals tron,
widelv ditfering centres at the various vomdside canps,

The <auie Ihin:‘ :tllplir's to [,’,,,,},',,,-/,,,- and A0 ends whieh
commetrs movine either for tresh wrazinge or tor sale atths
varions markers,  Cattle which have become mmane to e
loea] teetion of tont and mouth disesse are then t“lnm'«l 1o
differsnt strains of the disease ool o ones becone mteeted
It i< for this reason we note thiet oot and mouth disense eong
menees i epidemie form in November or Decenmber and
aradually wets worse until the end ot the Kot wesdhn when teadh
ALALN CeiLEes,

Predisposing  causes other than thos are that workoes
aninalx when again faken on tee road adter comparative adienes
are not i deard condition and <o more hable o disense. Then
teet are solt. the horn bhecomes thin and the skin round the cors
net tender and <o nore Bable to ufeetion, Tt would alsa seen
that foor and mouth disease preferstinedevness of the atnospher
to the moist condition of the rains

Another reason for the publicity given ta oot and onts
disense amongst working catthe i that althoueh it is seldom fata

and very often Hnl_\‘ e mild form, when 1t attacks workie
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animals 1018 the eause of padpabile and present loss in rupees, anpas
and pes. Very Httle i hoar TR st v
. pi Ve, ]“, wd of 1t amongst vouny stock and
1»1(*(‘11!!!_‘_{ antmals, beeause 11 does not Appear tn cause any Toss
Auimals e WL ailing and Tane for actine, but eventually get
- oo
vl and undess the owner s orzinge caws foy i
well, <t owner s ardug cows fur ghee-making and
rere i doss otk supplvs the dinnage done s not au the time
fout and mouth
disesse cramot beoverestineed amongst voung and breeding
. . L

o

"i’l”""'i:lt“‘l The boss sustanead. however, by

stacks Precnant eows lose condition, beeome poor and thin from
b unable to et and this has awost deleterious effect upon
te unborn edt Younw stock beeome <o weadi and poov that very
it ey never reenver fow the serious set back they expert
e More thn onee vouns aniads and cows have heen found <o
ek 1 as s pesnltof oot and month disease in jungle graz-

fer reas thiat they wer anabbe to nove. 1t has been shown else

where that the nenetary Joss s atleering working cattle
Berar alone rins itto s of vinees, and the Joss winelr breeders
e i itedeulibile T does o append 1o the cultivitor’s mind
o this way, e dovee ot e b b dook farther ahead than to-
dav, or tooask Tieeit w iy s That sy ol s calves are born
e too steklv e eomdinon e e ever any cond, For this reason no
drdisenons attemnpt s e o snppress or v ert contagion and
e staft i totalle fettioent toperbore any thorongh sanitary
bt wink

Blackleo and Antheay are sty e prevalent in the
Dvins, nd this s doe 1o e wileatthy conditions ot housing
Wnineds are conped ap o poach onge ]”‘“‘"3* i e village
e, sond they st abont Forrible shinne miass of mud
“trving up the acertnuated il of SENertons,

'l;p'“”rl'h;\n_r'“' ,\'pi)nw,wni:x i\ Yot p]‘m\»:ﬂ)l.\' L‘?\I'l'lf‘(l Ih]‘nl\g’]i
e mediam ol tick bites, Tois e the pains that all inseet Jife s

tost evident, and when tivks e nile < the time we note

ferease e the mber ol Hoenorrhagie Septicenmia attacks.

Ihis alsn ;\leim to l’iyu[r]:mn:\,

S TI I PO I W IR PR v AR Betir, Cetalet 1011
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Surra i= the same, and eases e ravely noted Gl after
advent ot the Tubanus aud other biting Diptera. The fueubation,
of  this disease frow ordinary natural wfection s <omewhat var
able, and i any case 10is usuadly =onie time from the first appe
ance of the trypansome that any serious svmptoms are noted
least <ufliciently serious 1o be noted by the l‘.ll\‘lll;nL It therefor
follows that we seldom have Surra reported betore Septemlier,

But here awiin neovenrent of wnnals s ovident, 1t .
thought tit eattle may bereservoirs of Sura, G they niy
harbour the pavasite e thens blood, and as they show no SVIpton-
of v disease are o souree of 1l:mgn~1' o 1’1|ui“p\ Catte e
throughout the rams i jangle aveas wheve the Tabanus is plenn
ful, As ~on as the Tabanus i~ nutnerons, infection i« pu“ii»i\'
cavried freely toomany animads by Tadwinus bitess Toward< 1
end of the vams the eatthe connnenee thelr Journevs back to worl
ar other crazing avens, and nesodotr come iceontaet with hora
then it Taluonins as present we have the appearanee of Surra,

Towill b seen that adthoneh = Seasonal ™ evprrsses 1
:\l»[)v;\l‘;nu"- ot these disensces, 10 not duee :l('lll.’lH_\' A ERRENEHENE N
influence, hut G the magority o eartle ohreaks to the o oene -
o enttle s vesalt ef teade conditionss tansport of crops, gy
illgl\r«i‘h-‘sitim. vt e pl‘.u-tirrll vesult to e obtained froan
above obsavations i< the faeiliny with whieh miethods of ey en
ton can be et taned, N Kne bedoe of thes vaorions tranhe s
enttle voutes vbles e to pliee cearetal wateh e thenn
socnticipate spudemies and by prompt measures of serrestio
moculation, ere s stanp them out. The knowledee that Haene
rhagic Septiciemia and Blacklew alnost mviiabdy attack o the
vains allows st perform preventive moculvion i Apnl e
Mav. and so obvite the risk of reducine o ninial’s resistane
during s actinad outhreaks U tortunately Antheay cannot 1
treated by vaceination i this eonntry, s the pisk of deatd
venders it inadvi=able,

There is now very htle pesistance ta the preventive trsd
ment of Rinderpest by thee inoculation of <evumn, beeanse it ean b
done (llll'ill‘.{ the actual athreaks and illlllll‘(“:\l"l)' its effeet



CLIMATIC INFLUENCE UPON DISEASE, 299

. S :
notieeable. This appeal< vo the caltivitor's wind which is essen-

tiatly one that will never sureest doine anythine to-day that can
= . -~ A oL b

he put ol il tosmorrow. A qerun may be exhibited in the actual

presence of the disease becune i aetiog of prevention commences
at onee and there oo bowering of an animal’s resistance as an
inmediate resalt, Witk vacdine, howev e this s not so. A
caceine will prodwes nnmunive, bt i cumot produce it in less
than 4T davssand durhir B inteval there s tendeney for
thee innal’s rest=taeee to be bower than 1t e had not beenlvac-
cincteds this of eourse renders sl aimal move linble 1o
it st diving tea b Db A vehne aving produced its
Banitys the Bty ot o Jasting i thiat produced

. M v 1 1 .
et it will Fast o b 12 e hs, wherras aoserum will not

. \ i .
dorsa For ol T 5 6w g

Konowine theese et~ aned e sovealbal seasonsd prevalence of
dimeitr st gl s v O bde sssistanee i eombating the season-

doreererenes of saehdiesse s Himparrhagie Septicemia: and

Blacklers Xetive e s v ey by v e the Central
Provinees o vaeeines o o awie Septiciemia and Black-

con Aprils May aul J

3 LY 1 M
- ;M.MM.\- preveut their recar-

Lt it fow it s e Tades Augast, Seprember

il Oetoiner, 1t e vt b e et jopudar with the cultiva-

e e thinks thae aeovebies o doing in tles way of disguse,

. \
i

Sie bothier 0 Sudieten s the day o the vt thereots T s
Sitendt to eaplain thas vt o cumot be doe during an
cobemie TE s hooed that faerfe s vesrel fn the nenafacture

2 eambied e ued e e w

Ceodres of Hne pl'\uhm
*onpaetieal pemtt. Thoe writer s adrendy 1‘«‘4]»[11"[1"1 ansonle
cteeessful experinents mede o these hnes Sueh a substanee
o] mlabie e lwvriua[ i leseenod Yeststianee so that the
Dne s worthd et ones e de vae e would have 1ts
Pennauent aetton ey
Proventive vaceinat o laeine quicseent periods of the disease
erssitates a complete gengrplie Janrvey of all infeeted villages
I I R S L e s T S

S e, Vol VE NG BT
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and careful cataloguing of such infected arens. Till wow ven
little has been done on these lines owing to want ol personnel o
the Veterinary Department. This Department iz, however,
inereased numerically and a number of men have been tramed b
this special work so that active measures will now he taken 1

carry on efficient ln‘w\'«nti\v vacemnation i known diseased areas



SUGARCANE EXPERIMENTS AT THE ALIGARH
EXPERIMENT FARM

[ T S O T I SN TRVE T,

/),',,,,rl, I . S R ST AT B N

In thee Uineed Provone anonr 12 kb of aeres of “ugar-
vt s crewn vy O this b proxinately s gl‘{»\\h
athe Moeerar Iivision el 0 i e division o Rolilkhand
The Mesvur division Bas qan ontensive vl Wrloation svstem and
s the whiol of s snsiwvenne s Indearad. Rohitkhand wish
St vaanfadl oot vestrietoa anad i)!i;’-‘tﬂu]l srows 400 of s
b on i val noistune

The viop s sown 0 Moaen Ao vsaally on and which
e been It fadleow o ool el bt adso in sonie cases
petields B vl oy oD et Just een removed. The
Ceend s et s e et B the stading arop, bt
etV U I put s nedst pat b soveral weeks before soning,

motatrews abour a foot

Ioassown behind i courny "
et Thee Toned e b ovcilod b attorwonds hand hoetnes
A arriention e et wiie s eanined

Crnshine Lecins abeut e naehile of Novanber and cons

Sties To within A <lort e of Uie e VD =on iy sessoll, Threoe-

veller fron il e used s ol

The s wronn e Uiated Provinees o the production
S sy e usualiv vy thine Thieker canes we grown, bur
eyt chewine Taoorder fo e acyuainted with the
Horts of the |‘.Ilo(\ o the pros e \‘.”i"t.\. «'\Il(‘l'illl(‘]![.\‘ ety

Cesun at Aboarh three vens aoes The sal onwhich the experi-

Hents have been eondocted soclay and s dinble to tlood for

vl davein b rans Fhis cveess of water renders the Tand
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useless for = khartt ™ erops, Cane s well established by the begin-
ning of the monsoon and survives the waterloguing, This pieer
of l(i\\‘l)'illg' laned has been divided into two parts for sugarcane
experimental purposes and each plot hears sugarcane in-alternate
vears with a bare fadlow i berweens T will be neeessary to
widen this rotation in the near future. The Lid is o always well
manured with eity refuse and cowdung before sowing.

T 1904 several varleties of cane wepe callveted trom
ditterent parts of the Unmited Provineess The hest ones wen
Kept o and the poor ones discarded. The eollection was added
tootn 1010 and again i P91 eanes beie obtaaed froms ot
}vl'n\illm'ﬁt

Cane o this tract 1= grown eliefle for geoesand the vield ol
e per aere hias been the hasis of comparison i the experiments
The juter was pressed out by iron wdlband thens botled e o
won pan.

Up to the present thee oess S tho vindety Jis given mineh
higher ontturns than any of the others (7o s the Lol
Alleh varbety, The vields of these two viodetios are given
Lelow, Thee areas crnshod were ‘k,,Yh of an aere e the fire

vearand Joth o anere i the seeand

I e N [
LN I " v 1 .
A - vt ' A ~ !
Lewi Sacetior - nown foem o i
Pewered crane Wy on 1l jal TR 1200
Chin [N} 0o < 1t ™~ 16 hH 11

The above are eveeptionally hich vields for the Unired
Provinees, t loeal cultivatars this venr rw}mx‘twl ‘\'it-]vl\“‘
20wy mdss of g per aere from dess Sogetlon,

Cuttivarors near the Farm hav tadoen eonsiderable interes
m the Neovetho cane <inee the experiments first began, s
vear o few neres were grown inothe villages, A large part o
the produes was kept for seed this veur with the result tha

there are now sthout 200 acres vuder Sopethea in this tracr. The
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area <tould Tnerease very vapidly during the next fwo years,
The cane bis wlio been well veported ou from Moradabad district
wheere 1 s Being arown for the seond year onoan lucreased
arcas Lndents for N e were peceived from a large
number of distriets of the United Proviness and also {rom
Bl =0 thar this vear s vade under very varied condi-
tons will be vesteds N andl consonment was also sent to
e, but truth comgeis e to state that the gentleman who
asked for v was on the ook aut for fodider plants and not for
sucar producerss fhesd Supdijio s very tabl, reddish cane, and is
crown extensivelv i Mozt oungar disteiet. Ttois peculiar i
that it fowers very frequently, T faet i has fowers every
vear st the AMizale P On dhis aceount many eultivators
did ot ook upon e wit rour at tiest as thev =aid that flower-
e results dnomnels B o o produeed and wso i generad
deterioration o the et venrs crapin geown from Howered cane,
Seversh exporimenis feos bocconied ot test these theordes,

[noduto tdowera N capes were seleeted aml sown o a
{.l\.[ of 1oSotheaere and e NUTEE ;»]wl :t‘l"'lf_‘>i(]t‘ Imll-ﬂu\\’ul‘(‘t]
cttes were sown o Fromo s s plots g was mades The

SUTIIE IS Wt e s hielos

Foowerod saverng I h +

Noavtowers 1 Narerht

The dithorenee 1~ ondy aoent o and ne Jetinite conelusion can

Gowered eatee A the same e it

Pedrow o e favone of
iy he I)Mi“lywl aut that onlv e et e }u]ml canes Howered,

il selection of the donwerod o s was mierelv another way of
l‘!“lxill: ont the thielost and tdlest e s

I addition to the above experiments during P91l and

i ushines of red and non-tlower-
VT several comparative erushings ot tHowered and n

rl .\':(1‘1(/;4( chanes wole m:uln', Tl.v I:lMU lll‘ln\\‘ gi\'es lllt‘ dt‘l;ll]td

osults,
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biooas et NN HEOWERED,

‘e Mokt e Woaght .

crished, taned,

Weolertt o1 e s Woisht ot
A4 BN

Mds, Sis 0 Che M Sie € Mids s Ol M See 0y

—{9e - . 5 ' “ 0 I '

B NS 4 “ i " 1 N
1 N tL 1" “ e A 2 1 " i I N
T=R--10 i A i " 1 i i " u " - 10
1T1—1912 1 ! ~ o T 194 1 ol ~ v ‘ i
In=1 que i il ~ o ' 0 1 il ~ " 4 <

In the vase of the erushings made on 75200 and ~-3 81 th
eanes uod dowered ahout two months previonsly. No redietion
i the quantity of e was nothmable even atter that Jeneth of
time The gqueadive of gocmade from the Towered cites wis iy
i way inferior to that frome the o lowered eanes.

'Hn- ahove N HYiHHHI v'X‘lw‘l'imvn!\ st 11t im“w:\tt' 1\141 1
the case ot Naedfha no ‘m}n'w'i:\i']-’ foms of e results o the
Howerine of the e

Do roto vanrery experients wern Dot With coties st
for ehewinge PUTT e Sonee Maurnns canes !HH‘.M' e
<uperinr toothe bocal virieties viehe feong e tiesss Thev B
civen wreater viehds e sere aond Beeos ot e to the present b
<o b e o e o tieks or whine ants Lkt seasons o bew phots
weere arowrs it vibeeos oo e Farn The v was a0 b
e t‘vx]' e o seeotint o ol T;l‘ .n;tl' Yiebns lh RN F LR CH RN RN
Tocal el caees weredestroved b white sos, windse Meoon
tits eane o0 netebboring plots prodieed scsond erap,

A~ noreandt o ob these demonstrations there Wis it i.n_'
denmvauad for Maanitins Goee ot sowing tine s vear. e
\\i” }l!‘v-il;qiil}' ;H"lr.u\v '{Hl"H_\' H!lliI Yi\t- [Hi':l[ \;H'it-ii-\ Al

\ll[wvh&hhl(i,
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Stoar-cane oy Jpssone Sugar-cane i Jessore is uot a

comman crope - This disteietUis the centre of the extensive date-
patisugar mdustry. ad e peaple prefer the peculinr taste of
st made frong thee dacte v that from the cane. Moreover. the
arowth of sugar cans s sher precarious as much of the district
o low dving and wibpeer o tdoods The wild date-paln.
(P syl afers te selvantages that o matter what
the climatie conditons may oot vield s certain and it requires
very hitthe cultivereoe Wi cane s crown, however, in the
Dttt woond vields seon te e obtadned

Dhuving actowr o v~z e of the datessugar industry
the writer had an opportaney o neking some measurements
and analyvees o the e b o partienlar field i village
Gialmrdanea, 4 mib s ot of Kateehandpur

Ao I e villae ther are about o dogias of cage,
st Bl bl cquivade nr e e

Vo = Kl i o 1~ practically  the only
VAILLY crowg A ew o wlinte canes Appear here and there amony
the leedy,

Sl This varies from foans o clay,

Cliltiviatiag. This apprirs to he RURY bm”.\' done,  the
“atface of the tields consisting of Luge clods of carth,

Ny This takes place in Mareh, when the land receives
s omly dppigation. Only the tops of the cane are sown: tl}cse
dl beino l;‘U"“‘U“\' removed trom the eane betore erushing.
Fach lui) makes (\.\n cets, caeh <ot havine one corplete mternnds
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and two complete nodess Eael setis pat e the ground wiy

the buds i thie Taeral pasition,

Mevwore. - Cowduny is generally applicd at the  rate o

Po—20 loads (of aboat 6 maands each) poer bicha

Loty = "Thas s carrbed out abort 4 wmonths att

sowine when the cane boeoins to il down,

Bowdiog s As ey erow toabout S0t e heieht 1

caties of ciele stool are bhowd I>';"'[|lr-l'

s This beoins abomt the vnd of Jameoy .

. ISR
1 {

contines tib the vod of Febirary,

Thewetls s S vhe nrpose e vere coad by g
Til-: «'Hlﬂi\'w'!\ ix‘:!w Viteme ol “- [T .i:t\' \.\'hir}; RETR PR TR,

]\i"ll ritte,

B Thi~ doe < P it i bt alioroon The e

, ,
woenibected T e e peos ek ~tored o B e Jrovmes b

H [ix.‘\tn'l;wi Yoo tx.f s HETR *";-. ot .\Tblﬂll'mll 1
cultividors tdrne e e i s doe a0 ader to oy
Wi s e eVt et S divon s T gk
N I T T s [ EERTIES RN Th -
serupulousiv el e vy s i a s waer I o
]J‘;lu"‘\ W Te S0 s o Wl e e s Tdle g e
Sor Bl v Tl el Thee et e ey o o s el -

it sond et e ebe < e Ty e alden boredd

arder to cBy e ke stad anent< ot bl iued st o

e subebad ot T Tt dares the et

Macionon T o e s v wecihon gradity o

Tovelv wolder vedow et sad s o et e T I v
Poo ey Tl o e st il neth el ne ‘\';ml}}wx--.
sst Fohriee s el e e ganeeno

I !

Dnovas s o A vinade sdae et b ped et e
ot d i e e Nppentiy to enbtivatog s dnd e o
sowite o disascdd e e e tines of pot wowne b o
cat e Ipressed upon them White wnt~ also cive ot

st of trouble.
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Yeld - The writer was "
Yol e ““‘]' Wi rokd that dont 2 puces maunds
ot e bl Gof e s e gagal vield, but that 30
aands was ovecionadhy ohtadned. Ay 16" i the

listance between

cane field was neaned o T [

e rows was 20 o s e e were LI7 stools, 52 of
stools, 52

Pl stoods eantabe d s cde s ed sy averase of 3 canies per
RETIEN total of 500 e

Dvaried from 1o ‘ ; ’
cotosbvaried o Tt s e were found to

oana The niimber of canes i

coroh o the S dze e ooy prrocine, Sothat the

pot et b st d i i s gt was G319 T, 5 ozs

This comes onts b o sere ol sipped e,
Aot e T eas were cartied out o
arder oot e e e o8 e exuaeted from the

v by e b s

Dooasdhe v v v d Sl 4 ozss of uiee or

P e et T -
| S T N TIPS A s s ol quice or 66 per
S
I T R T Chab e so that the (\‘J‘t‘]l;l
; Pt et R R T AT BN
P e Viaoes ol the qulee were
pgju‘gmﬂ Gl Ty o s Gt~
s L
' i o
ey , e 1
| ' el ot
" . T e is
L Bt IRt
Tho wonphe noehe b s The P eapTess d frem "”]f—r]“
- Tooband daen b toe oot o dom and crushod at the

Doy Jalao tony ol Alave T other thrve Julves

PRI

Cretronn thyeeaith et bens g

{ m,y’m.,,‘,uu af e

N

fnvert e
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[t might be noted here that Aresd cane s deseribed by Mol
won snd Lestther ine Agrvicabtural Ledger Noox of EsUs At e

G The following tigures e there civen for it

Jo . e p

Sugar bt 1700

t soin e [
timd

Spyr b e o 10

(HL o Asxe)

Frgaonaaiy Growre ob o e The phto appese
deprets ~triped Ve tine e taken trome s eane tickd
Ketravulapalle, some ctohtmiihes trom Sanudkoto durneg aoreen
tour male l'\ tie thid vt tipdents ot thi- ('-rllv-_:p T

<z of the cane nv e Juedued tromw the whnte spots on 4

Lunboo oo which 1t el 1t Wis Al 29 teet bne e

f'.w{ ot {'n\\ Wik~ S xh‘i Co e, !ip 1“-111\il|ill: 0 et i)»-ill‘_" i

e

)
Thouole this as 0 conrse o weepliomadiy oead speeinen

the Hobi fronn whivh in Wi Bt ws condoviai o ~aehit o
st T cepzed et 200 et an it The =i v

Gota Keep 1t

pertie adlvinal T witho cnonoh sl
and '"'\‘\"'im"“"l:\' e Cntor enhen whireho s e e
Wture for this erop e tes anstret, el been .|1||-§t4\i\‘i.‘

Phie vsgties Woet uotlt L montie S

were — e WO B O W

Ve ol bonnn e

Vit eteeie of Forernes plate toodie iy 2
alter the winter moat b noeently boon trdwath e
Pevhiaps the amplest s b mmersions ot e plant tor e
hers 1o s wite A "f’l""'“"‘i thd thie moghe
wseful wethaoed o swecherdng e wrowthe of sugarear
which are subject to e depre o of whinte ants e
merval between planting aud active crowth, an BNTRUTEIE
tried. A numoner of <etta wers ‘li\i(ln-(l mto 5 lots. ol

consisting ot halt the <t was untreated, the ot

s ur o7 . . H ) \
woversed for 7 hour and the thied for ten hours e e
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At temperatne of 102" 10 104 Fabprenheit, OF the latter.

three setts were immersed a0 hottle contaibing a 20 per cent,

sugar soltion —a rait preseeving apparatus being used for the

nmersion, (Y

The setts were all phanted i sonewhat dry garden soil on
Jaary 2sth oand were pon rrigated. Oy February 20th, % of
the forced <etts had  shoote ahove sround and only 2 of the
nnfore=d st On Mareh 1 ith all the setrs \\L'}F‘ dug up.
With the exception of the setts frumersed iy sugrar ~olution, which
were absolutely eaten v white anes only the shell beiny left.

Al the foreed setts that had gomd ey had  =hoots  about

clghit mehes high above cround, those with bad eves had made
roats bt o shoots o ther was ne generad difference between
those mmersed for 7ol 1o Hotrs )rs}w('li\'«:]‘\'_ Of the un
foreedt ~etts also, adl thos with cand AN had .\pl'unted and the
vest hied msude oo b oulv the two shioats whove referred to
od appreared adove cronnd s ey were omiyv ahout four imches
Ingh The vesuit o the sicationt was therefore to aceeleratr
sprouting constlera v T e ot being sbout three weeks
abiead ot the anforeed oot arae vioorous, The date of planting
wits somewled caree ot o s loda e Diference would have
Been less saked e o dedd dvens planted Tater and in
nidster soll At vperineent i which the temperature
vanup to PR F e firsr Tl hour and was then reduced
too B0t whieh o vonpdned Lo 6 liourst showed  that the
st wore ot lalled v e treament, although germination
wits ~otnew hat <low sond wrecubu

Foaws fonnd thaat Cotosed T vessdl of water plaved ina
Seeltered corner g the can msdntained o temperature of 104 at
the end of Janneay and 1o e the dddle of Maveh from
P, all oo Pasa (e 260 There would not therefore
beoany great ddithiealty iy omaintaininge o farge covered tank at

this tomperature for <iv or ~even hourse This miethad of foreing

DY Fowas i v G st e T e s B caiee ot the T poreeittags

Al conted o Loy
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mizht be tried on potatoes which sometimes require an extra
vagant amount of irvigation atter planting before they will

sprout, in India.--A. C Dowss

*

Wi have heen tavowred  with a copy of the paper ona plo,
for the cducation of the agriealturi=t submitted by Sivdar Badia
dur Sardar Dyval Singh Man, President of the Counetl o
Regeuey, Faridkot State. to the Sikh Educeational Conferenc
recently held at Siadkot. Inoit we notice that there are in the
villages of that State bodies ealled the Neki Pracharak Commin
tees, L‘Hlllpu.\'cnl of all the lewding men ot the villagres. Ther
wost importact duties are stated 1o be the promotion of edu
cation and sunitation amonest the cultivators, Tt s reported
that they have worked so sueeesstully that demands for mon
village sehools i hosprrals are being pat for ard ared s people
cven offer 1o cantribute o <hare of thetr eostt Tl Presiden
of the Counedl s preparaling Punjibee iCsertes o courses for
I

2

the village schools, whicl hesides mparting education ot
three Bsare mtemded 1o j_'i\'f' children sone struetion m then
furure everv-dav avoration. He hs adso cor o Foridkot o pay
fner mioded feeneand faner's Tonse which serve s acabject [rasin

to aoricalturists - (Fnrror)
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FxregiveNT o8 Papby Cortivamion nvese mie viars 1909-11, By

Lestar €0 Conevay axp DG Ravemaspry Rao, Breoners

N 20 Geseran Seees Desrrsest or Aapieertere, Mysorg
State Puer oo

Iy this Bulletn the authors detial and sunnnarise the results
o experinents on prddve planmed for sl most e by D Leh-
mann previous o his renvewent e Bos sad which Tave been
cner carried ont o the Bund tested and designated by hin for the
prirpose. Athougho the poriod s been <o <horte the <vstem
ehopted of testing e plotssond e constderable diferenees obe
ined i the vields of st phors virbously treated, justify the
Jeduetians miule e thesode s aned tipae pablivation. OF the
reantlts ahtadned, the most sportant is profably that which defi-
itelv estalilishes that a Jeast wroder certain comditions the plonghe
e of the e i et hate by Tedfore ensplnting paddy
resalts i borcer viehl ot cvadn than pleaghing i Jlately atter
e lm-\ium Lewrvest. This faet s weil known to cultivators
Sonth Belir samd we oo otrselves absorved the bad effeets of
dieregarding it on the heavy Blaek prubdy soals of dhat region. I
diseasing the feetors that }u):wi]»{‘\' contribute ta this resulr,
e anthors distaiss as inappreciable, for coud reasons aiven, the
efliet of the greater crowth of weeds on the unploughed plotact-
D asoa green aure on o the one fand and off the greater
'}"(‘illlll)“\nillll of Trumus due to l‘.'\l'l_\' }\]\'Ujihll“;_" i the other
Provecding to disetss asigrgestinn that early ploughing mighy
cesnlt i wrenter solubility of ol constitaents which micht thus
o Jeached ot ]‘,\' floading. the authers show that, m fact, the

creater solubility was found m the un])]on;hvd plots, This they
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suy 1= contrary lo expeetation © but we venture to suggest that t.
;11;\'<»l|t- who has closely observed  the etfect ol desteention of
11e:-1\"\' unploughvd pitddy land, like that in South Behar, eausing
imerous cracks tiree or four inches wide, one or two feet apart,
and of similar depth and who Lias also noticed the effect of 1l
first shower of rain on sueh desteented Taind = which s exaethy
like the effeet of @ thaw on frozen clay 10 s elear that phyvsieal
changes of considerable significanes must tike place asic result of
desiceation.  Early ploughing, by conserving the moisture, must
inhibit these changes, and 1w1s quite possible that it is exaetly th
j;"l‘(‘ntel‘ <1illll)i!it_\' of some of the <oil'x constituents, vy the destre
tion of 1ts colloidal properties, pestultine  fron destecation, ad
consequent wrtion 1o yreat depth, that s of benetit ta the
sueeeeding pruddy crope The athons il sugeest that one ol
the eliet factors conesried may be the alteration i the bactenad
content of the <oil. Havine reward toothe importiant pobe played In
baeteria i many cases whe te phyvsicnd chimges produce sochennen
result, this i~ exeesdinely prul.:.illw, and the ditferentmtion of th
rexult with vespeet to the variables that fuetion in the proeess i
likely o be Very }!l'PII}' l»l‘ni)ivln \[~‘:lll\\llil»', itowould b
illtel‘mtin};‘ tootry the effiet of th ]»Iltit“ing it RSN black cotron
soil, snd subsequent thorongle desteention, as mwdust plongh
g, s ipreparation for other erops - the common rotation o
sugarcaite with paddy, veteried o i this Bulletin, provides
precedent that niiwht be wortl following up

Another comceluston drawn tromn tiese x‘\[)"l‘iln"ll% i~ thia
saltpetre produce< o dectded erense o the viehl of padidy
Taking adso ito consideration the experiments inJapan e
Hawaii referred tooin the Bulletin, i wonld A probable tho
the yesults obtaiued with saltpeare o paddy elsewhers in Tndu:
ave not essentially due to the saltpetr

The -l:l[)mww salt-witer method ot seleeting l.;ul.ly NETIE
high specitic gravity was also the <ubjeet of experiments brer
desceribed. and, i the authors words, Cappears to hee pr:wliv:n
method for bringing about v deeided inerense in the vield

........ at very slicht expense.” The method  consists
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sowing only those wrains which sink iy« solution of one part

. . . : ‘

by weight of sadt motwo of wiger
The Bulleti ihi i i

" wletin exhibits the  wile QO !

' o the wide views and the grasy of

essenlials that we have leared toexpect of Deo Coleman, —

AL O Dy

.
.

Reran Eooxasy ixrme Boviay Doy wy () Fo Kestivoe, nes
Prick 4 shiniisos, 6 pysey

X Co.

PUBLISHED gy ]4“,\‘“)[.\‘\%‘. (““II(HF.N

Iviny bedne essentiadlv o aerienltural cotntry, Its ruril
ceanomy st alwiavs remnedu o question of

absorhing nterest,
We, theretore, weleome My}

Neatina s ok on Rural Eeonomy
mthe Bombay Decean which isoicvery Hnportant contribution to
our L’llw\\‘]v'll‘_'l- l'f.\i”?t!- Ceahomiles thit part ot thie B()mhi\‘\'
Presideney: Wihoo My Kewtinee contvibuted a0 series of
artiches rocthas dowmid i 1910 o thic <abject, 1t had occur-
ped tous thar it woudd e U ood thine i the author could Snd
e tu:ﬂll])]ili\‘ them ed i»lih: thenwr outl i haok form. We
ave alad that e desiie Tos b talfillad The whole book,
ot heginming toendo s vy eresting rewding, written as it
s attracetive stk The ceader will nor £l e niark the
authars hroad outlook asd vonse sommathy with the :-uhi\‘:\rnr
cvideneed ot priveges

Dot chaprer an Beaed Tenres in the Deccan, we read
with pleasure that s sospecad taiare of the Bombay svstem
that a Llarantee s ovel dginst any mereise of dassessment
due 1o il“l?l'ﬂ\'t‘lll(‘l![\' etleeted 1-.\‘ the ealtivaror, The etfects of
s \l\'s[.-m cannot but be beaetiend as o :i\'«'\ an interest to the
cultivator £y dnvest his capitai e digging wellse clearing up
deeperooted weeds, making cidankmentsc ete. Ta the ehapter on
Distribution and Nature of Land, the aathor touches upon the
voat eause of the cultiviator’s poverty aml polts out that it is
mostly due to his very smadl and seattered holding He defines
ur economic holding, suggests what it might be with reference
to the loeal conditions, and brietly deseribes the aection takenu in
Sweden, Austria, and Haly to bring about this desivable vesult,
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The ehapters on the efforts made in that part to put the
cultivator's eredit on a better footing are instruetive.  In view
of the agitation recently set on foot to prohibit the slanghter of
animals in this country we would draw the attention of the.
readers to Mr, Keatinge's diseussion over the statement so often
made that the slanghter of eattle is, in w great measure, res
ponsible for the deficieney of cattle. He shows that the animals
slaughtered ave generally Darven cows v wseless aud malformed
cattle unable to do any field work. and points out that over
above thoze slaughtered, there e thousands of useless cattle
kept alive which eould better be disposed of, thus making wope
fodder available for work-cartle and the voune stocks Ineonnee.
tion with the question of the crowing substitution ol non-food
erops, particularly cotton and ol seedscand the high prices wow
ruling for food graivs. Moo Keatinge shows thit this s Teen
due to the opening of the European narket, thee steady develop
ment of nternad tade, and a pereeption on e part of caltivators
as to what pavs them best to grow,

Part Voot the book deals with Ste and o acriculiare
the tirst chaprer ou the Tt of Clovernnent action s very
instructive and iluminating, wnd inoie we would partienlarty
refer to the anthor’s treatment of the question of gue and suw
manuficture. The book eloses with w beiet vesine of the work
of the local Agricultural Depactnont - (Eorror.)

.
« ®

Tue Maxco sy PO Weeren, Broneriy Noo 18 oF TiE ClovERY
MENT OF THE Py Istaxos, Deragnost or Peenie Iy

~TRUCTION, Brrea oF Aeniccniowe.

This contains a full account of the botany and eultivation of
the mango in the Philippine [slands, together with some interest -
ing remiarks on the nonenelature aind ueographical distribution
of the speetes. The mango appears o have been introduced
into the Philippines n the latter hadf of the seventeenth centiny.
Farlier references to the fruit evidemtly vefer to the two native

species of Mangifora, fraits very inferior in quality to the mangn
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oF e A pesen hesigo caltivation iy orhe Philippines is
D ats infaney RPN plavired oy oy edire of viee fields or
My SHuation winere 1 around s coysidered o poor to be
worth ealtivatine Notwithstonding this thev appear to thrive
sz v bt there e b o donda that with inproved methods
of cultivaction the ARID S ERTHTI TR I mereaseld, There are
theve prneipad ot W) o whieh Fip-ic their frait berweer,
May and Jalv o by ok e 1rees il chiopping the bark of
the trank the Filipiuos tovee theny 1o by Uit s early ax
Maveic This eariv it Tiowever, is inferior v that produced
Bt in the Vet T l’!xlli}»}ti!l-‘ IR SIS :\[Illl»ll:}\ one ot the
vest v oneed T s tonee, e o VeIV ST Ve tative sersol,
whib the exterior of the i is Seking D attsetveness and the
seedois propartiondlv beaer o in e Tnding vaviorio., By
Tl mntroduetion b soverad of e Godeti < srown here the manwo

st e the Phifipnies s

heone eoloneed wntl Tate n
Ch Lo

A gt tieny T ASRRTRORETY “h ol s thate o : l’l'ulm:‘ntiun h
Theneciss v Al oo e soediime e the Philippines,
wath the vesudt theo RIEERN  ITRR RPN ['I-nlm'r' only wosmall tith.-
St e t'ﬂllljh‘tl"‘i to w i they <honbd oo f LYOWH on SepHrate
stoeksInstmetions e oo hddine, srattine and in-
t!l-hil:: A also T '<>E»\\wr3\m;. Cnetheod !v.\[wllill: El"'nillw-

I
Tty toald tees winel noohin oc trned with sdvantace ey
varts ot Fredie sieeh s Mo wino e <t iy 1. comnon

The oo Spresos 1o cron v o adimost ay ot

requires constderable Geaee developnent of ats roo

svetetns the distiine e rovormmee a0 o plating e te Pladippanes
B eters hotweon oo Do whiedi s ““H‘i‘l"li““l,\' more than
that advoeated by o Tndisar woaiters

Wb exveption o damping b and s ahdew whied
sttaeh voune plants i e eyt mango e the Philippuies
i~ l'vnlstl']\‘:ﬁvly frev troms tunous diseases, The mange blight
fncus Collerorvichune cloesporiorles) whiche under cevtam
conditions s very destrenive e Florndae docs not oeeur her

This discase, hoacver i castly contealled by Bordeaus misture,
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while the damping ot and mildew can hoth he prevented iy
keeping the seedlings under drier vonditions,

Inseet pests appear to be more serious than diseases dae 10
fungi.  Fumigation with evanide of  potassiam and - <praying
with whale oil soap or kevosene oil aree thie methods reconunended
for dealine with these troubles, The bulletin concludes with o
ceries of formule for faneicndes and biseeticides, and auset of
computation tables which should prove useful 1o the practical
arower u India and elsewhere, (FoLFOS)
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