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•Imv mlam ma& wmt%^ tsmmtpajreBl. fartM it mm

•xtrmljr mOMmgmA moA thisdmn^ to tho Uw

3»88lve f&t ho43r of the healtiJar lAsm. 1^ the m&mMmd

ett&gea of infeotlcm the oatlole %«# vesry fJeagile ti^oii

rti^t'jred on the slightest ^reee*^# liheretiag the li<|a£fied

lio4y ooatents ooatalaiag sillioos «f o^eolee (fi^x»3a» h)«

the dead or dyiiig Ute ii»ter Urm exhibited the

typioal ^fi^tooi ^ hahging heed dowBMiiPde io ea iaterted

*¥• poeitioa froa the tq? end sides of eontaii^ (Fig 4 •

ant Mst of the first, see<»d sod third iostcor larvae vsre

foaod Ijfing dead on the iwf sarfetoe (xe ia the hottiM of

the Sf»^ii«r* fM eadater d^e^ceaed wr •®oa sad dried

to ft Mk sssle ifithia 24 to 43 hot^s of desth* 1^

pwpaX aortalitjr was ohserted* fhe iaoahati^ period uss

foi»id to very fro» 2 to 14 di^s*

Bete oa the iiioahaticm period sod per eest oortsUty

«f differeat Isrfftl iastsrs of i» gieiai iaooulated with the

ip^oi^osis viras sre pNiseoted ia fshXe !• i?he iaoui3ati<m

period use prol^aged f^oa 4»20 ia iastsr to

9.43 days ia the fifth iastMr Zanme. fhe viras iitfeoticm

esosed 100 p«e oeat awrtality of first, sesoadf third, f earth

sod fifth iastar Ijanrae* ^^oae iafeoted fifth iasM lanas

iMsm aotlsed to sucnfivt ia the diseased oonditloa efea after
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SsM msmg&i: adaits* ^ly fS dant

&i &i^M irn^m t&m% WM &F 'VMm

#6st papat#i aa§ (SJS®g#i i^iiattiig:

MM- iiist iBSle^ rf#4ilatxl t# tte

fM #t fs*a%4t aiiillfsit ifalns-s- ^#

gmm la iaM@ a#- fi^mm. M * # i?©p^fseat %m mm^mlm .

ifiiea £:gi»-'-|!i8 tiat ©f t&Mt ftartli
o

•ana gxmm fit

«©isM a®i '» ealeuMtet ss t^t- ttet

m& tmn t.tea §Q fit ««»§# fN' mime® f« .!»» fis'tS-

t.# fifili- "tsafei t® $*$23 i^s*
i

Sffeei isf
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Silt m$isX%B ft«gtst«t Sm SJftfel© f sliQw ttet t^satiag.

mm& 3*- M£^&t «f mrnm^&m e®- mmmn of |« iMM. ^
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iii0 f© la tbe wM3,@ a,cj®9

iiM #f tivas 3m thQ

^8g@B WSS0 nmim& aaif% ia tm -

aiipsi© tissiie eni %# ® ^ is ^p^Sera&s wMU •0i:st'|0i%a.

4iif@ajti:#a ^ timatei. rn^m t€l|g# M m iws

asst sl®a0 #f la #021© adinm®

%imm mll&^ a im oslls &Mmm& sligfil anlasfes^iit of th#

fiii6i©4 aM tb# pm$ '̂m& #f a b@% mA &i Btmais fFig. Bh

m'mm mBm^MA Mwm ©t a^sml^i tern© i.u whi&k turn

rm&%sm^ tsat®fe| apfat .^ssll stQinet gsastilQQ-#

It 49 ft0ii^s Sifter tus^laeat t-.iit mate sf fat -a^il©

sii0isri.iag Migm M t:«if©ri:i#ii immmnM ffiis

iztf^tei ©alia altawei f-^ii©^ •©al.fa'geaiisBt 6f tM auoMi

aeeoamaiQi wAtii mm Mmm&B is sim'Qi t-M ©ail,#

% 7i Imam the ©f b^pertSQfiiiei etlie

aai sim%Ql l.a ttm fat tiaga© ©f immuMmi. tern© iiis^#a@»i

tte, tm "fauaeita wa»© M slse.aat
•'

Bill m matat© M^inslta bsiise w-gB&X&' &t tiiie

slag#». ##Xls m giifeii tiasa© mm- aet

•BimwXtwm&m^* M ms tait^ mmt t© m

fat 05311, silimtdi-as^ t& ©as timt srsst%'

liyp©Et«#^Mea imtls'iii# At tfiie stage &ff©a@»'a»l eetts, 4ii

©sstmia »©si,0ss aise •Mglily muimmA



of tm %mm i?« ^ioisi
p^ iiwa m£%m i-t4g©sti©ii @f graanaosis
mm ttif aslsi^ge-S
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aaolcl

SeotloM -4. .t 9S ho«, inaoatotl® *—4
ttet in tho lnf«ct.4 ..U th. oWMatla »rt -ortc ^4

mittre e.U. th. -...l. 0.U W~ri«5 " '

teik rt-UilBS —• *"• »•"« "*• " ""

.h«.a th.

At th. »« .!« «•»"

•tag** lofrti® (m. 9). Ome»^» -«• •!•»
im gflu* Mli" 0' *•" *"* *"•**"*
9pith@ll^ C^is» )•

IM HrfMtloB pra8ro.~d fartl-r iw 120 -Bd 144 hoar.
twataMt. ^ 168 toara •!«»»* >11 "* «•"*

. f« I. tb. ««3l>. <»« -atP-" I-*" "«•

(Mg. 12). *» "2 hoar, irftar tM th. «hoU
.dlpoM tl.«» -M tn • !««• «•«• »' ^ "*

It S.4 lo« «. o.Ual«r lBt.g»lt,. Hn.oa««l
.11 «r. la«.«t^ •»» " ai.lnt.sratton.

liimta <m Xa:

(a) ^ larm*
mmmCLtm «?« pre««at«4 4a fftW* 4 Md tllast^a

i» m. IS. »-»««' "•» *•"



fig* 7«(a)« BtB9%im t^(^li tt» of ll«kUl^ Iattm
£• SiSlSl*

C^)« Sdeti«a ti^^h th9 of tii9 lanra of
f* 72 Eoiifs Aft^ liig#atloii of granulooio*
otitSBi^rp^to^blei Q9l^s and



il.



Wigm 3* Soetloa tbro'^li this l^od^rais of ttio la?va of ^«glelai
96 iioiirs aft^ i^@stl<m of gfft&iiloais vivas*
R0t« prtMoeo of «ipsa3L«a In tlw iiif®et«d oeXXs*

Fig* 9* Seotidii the ftdlfOffi %%ma09 shoiiii^ aoaraal (H)
and i^ootdA e«11s (I)*
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tlw ta^odtmiia of th« X&rrm «f
96 h^Ma »ft«p lQg««ti«i &f gmtiles*

twMigfpegptZQiibjlsdi ooXXq #®BtBjlBlas tM
oaprjles*

fig# 11. BtoUm of t\m laifm af £. rioi
iogeoti^ of grwE^os* ISIS

ftt tlttoHaa ^itbtlissa.

96 boors after
A iQfeotioii
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a44|?®«e U^9 of tlst tajnm» of
^ .SiiSlSli IkfMsro aft^ ttio l^98%loii of snma2.efi**4wity ^ tlie fat &o<^ #9l]U «p& i&f^tod nith

A few o@U9 «t ttie
mmgtm (ii) aro .iii4afe<iti^«
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fabXd 4* trmtSa ntlgbt of lioalti^ aaA gnanoloais
Infeotdd larvao of £• rlelal

Fost lnoouXatlm
periods ill ^ BMiltHgr X

0.029

0.060

0.126

0.134

0.317

0.427

0.506

0.661

1.107

1.576

1.516

X 0.001

X ^*002
♦ 0.006

♦ 0.015

^ 0.022

Z ^*^20
♦ 0.025

0.070

i 0.(B3
♦ 0.066

♦ 0.051

0.574

OranalosoB
treated ♦

0.030

3.050

0.052

0.087

0.099

0.105

0.102

0.102

0.107

0.101

0.101

0.095

X 0.0002

♦ 0.0005

0.0025

♦ 0.005

X o.m
♦ O.cm

^ 0.004

♦ 0.005

X

♦ 0.005

♦ 0.005

1. lATmo vBm litO0!ilat«4 viioa tlii^
oarljr tiiird instar

2. of 20 Oi^laattl^ui



MKAKI fresh WE»6MT op WEALTHV and

6RANULOSIS /NrCCTEO {.KRVATL OF R RICIMI.

. HEALTVW

FIG: 13



ill ««t wolght as tixsjr admaosd ia ags* f Im* it iasrsassi

twm 0.029 ^ at o»« day after trsataaat to 1.516 g aftaff

11 days. 3at tlis dissaasd lams ^lowsd a alow mdn ia

wsiglit until 6 days aftsr trsattasat. SMsaftsr ttis

dissassd lams did not sHoif ai^ iaevsass ia wsig&t.

A aomparisoQ bstws^ tiis mt ifSiglit of lisalti^ and dissassd

larme at diffsffsnt giariods woald show tiiat ti» diMaosd

larms iiad aigaifioaatly low»r weight fetiaa feaaltii,T ooss

at all iatsnmls froa 3ird day onwards. Statistloal analysis

n* tsst irtioiisd tiiat tbs mm mig^t of imaits^ mA

diseased lartas wars sigaifioiiitly diffsreat. Sfeas at tbs

•sd of 11 da/s after inooalatioa tUs dissassd larm bad m

mm wsiglit of oa2y 0.101 g wiUle t^t of ttis hsmlti^ larm

was 1.516 g wiiioh is iMioat 15 tiass tiaat of the diseased

ooas*

f he data ©a the asaa lengtli of iMaltlir "aft diseased

larvae are prewated in fable 5 and iUsistii^t^^ in fig* 14«

Xt will 1» i^ssnred that the length of health larvae

im^eased steadily with admnsing age. Uhas it imreassd

fro® 1.13 <m i^werrsd at ons day after treataeat to 5.3B ea

after 11 days, fhe dissassd larvas also showsd a gradual
inorease i^to 7 days aft«P matasnl liat at a rats Isss^

than that in the healthy ones.



faux# 5. mm length ^ Hwdltfcr ^ lafeoted
larYae of £• EMIil'

PO0I isoealati^
period la ^9^

0.034

0.022

0.016

0.017

0.021

0.025

0.022

0.037

, 0.037
, 0.037

0.037

Ut3 ±

nss ♦

2,06 X
2.55 ♦

5.17^
3.53 1

3.9« 1
4.37 1
4.77 1
5*10

5.]^ ±

♦ Sx5

0.022

0.013

0.023

0.019

0.020

0.020

0.020

0.020

0.020

0.020

0.023

1.03 t

1*31 X
1.61 4
1.96 jt

2.04 ♦

2.13 X

2*m X

2.2s ♦

2.23 ♦

2.40 X

2.50 X

1* XATvae ti«P« ismvOMkteA wb«n taoy
la th® oarly tfelrd lastar

a. flaaii of 20 osllaatloaa

S^analoal# tJfoate^l



mean l-E.N<aTH OF MEAP-HV AWD GRANULOStS

impacted larvae, of

li

FIG: 14



Soiling Un^h or kimxtw UammA

it im mma %imt ttM mmm Imagth <if disMMd larvae mos

wmmamM^ s^mttve tiian tiia oorrei^otidliig bealti^ mias at

all intervals frea 5rd dajr ^mards* flms after 11 diyrs of

imioalatida the diseased larvae had a lasaa length af <mljr

2*30 Ota while that of healt!^ larvae mm whioh is Marlj

tuo tiaes that of diseaMd ms» Analysis of ths data

H* test shoned that the mmm length of diseased mnA health

larvae vere si^nifioaiitlf diffmpent*

Food ooas^at^ticm a^ groifth of larva of P« rioiol infeoted by

the average qtmntities of «Mtor leaf sea»i;£Mid Igr

iMsltl^ aad gNunOosis iafested larvae at diffsreat iat«ri^l8

aftwr iaootilatioas are si^iaarised is fahle 6a« It mm^ he seea

that the mmm fresh weight of imstor leaf ooastiaed iigr the

diseased at all iateriMls mmm^ on the first dsjr wsre sig&i*

fioantS^ tmmmi than that If the healths larvae* A slii^

iaoreaM ia the aaotmt ^ food oeastoptioa was aetiaed ia tl»

iassttlatet larvae m the first dajr* ^le the ^laanti^ mi

leaf oons'j^tim in healtt^ larvae inoreased fToa 0*451 g

m the first dar to 1«170 g m tim tenth d^y# that of

tnoealated larvae demassd £roia 0*553 g to 0*027 g during

tlM sa^ period* She treated larvae died after 10 di^s while

ths hMlt^ CHMs started pi^atiag aft«r 11 ^s* the food

sonsaapti<m If ths hMltl^ larvae ea the eleventh dsr wmi



table 6a» Average qsiantlty of eait^xr lm£ eommmd liefilti^ Mid geemdsele iafeQlNA
lATvae of £• rleini

Post lllOGa*
lAtloii |»eriods
iB

f9tal

Atmp&gQ QUAixtlty of l€»af oomwrnd/

nmkXti^

0.451

0.546

0.3T4

1.121

1.011

0.560

1.169

0.361

OmSrn

1.m

0.277

♦ 0.111

X 0.052
Jt 0.050
♦ 0.032

♦ 0.CB2

♦ 0.086

jt 0.^^2
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H'Jalmra# f*|. fl#t Sotoara-sai#, ii« Cl953)» Qn tlw
oi lirateatgia #aaea#. Jus* j» ^E*
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lisiatei', 3«I,g: Itetslitiii f«ls» C19?15« laflaaaoo 'i^f
t#apes?atii,f€^ oa Mlasi-«©al aptti ie^tae laftetei witfe a
gtasnlosis flmm* g»' immMhmM ||t 34?«549»

liist®,. C19f2)» Oi?oss-ii3f«0ti9fs
of a wiwm «f ga-ii?a'^ytellam. witti obgawatiii?©
©a its ta FloiAa 1steg-'
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^ s®* 39f •

B«St> SMti# f aM aafteiia, 'S#?* Ct97S)# Qa
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agaiaat- of a#M#tti$s #a sott.ong- edm aa4

£• Iay#gtgbgatg^ I*at&ii3.* Ji
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€oia*oafe®i?©«. . ,"...•
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ag© &a4 i^mge of iriruis ©m' the iiiissf3ft4^l.l.it/ of Sftodaiatfjga
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||i "ITe^lTS, • . • •

A.# ai^. Sotoaasi^*C19745* fsfiiisase aasl»
•uolf'liei.roMs on aa^ fsoi ^ottsaapti-oa
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I* h* I*-1» £♦ "M* '^Sf i* 12"- ^•44-646*

ftfi# {ffSSli- ©^las?A mi Pimi.» mmm.
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. '^i»illi<3>BS i© ^ a sasiie* go^t:» SSBi* 201•*204»

•Ifettloti Clf34)« la aala^ll® € ultravttftii
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wanoisi! wijf ioes ijf Vlsaleiise. Bsk faBtaeB weatterina
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mlaos wars also eatosaflfea «« itttsrvala.
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ingos^tion on, f«at!Wea «£ 'taa o« £* SiSiSi

to t«n Wlf «s assess the aaitsaUity of tte patiios^
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