
STUDIES OH THE INSECT PESTS OF CARDAMOM

i

TRAYAECOKE.

T H E S I S

SUBMITTED FOR THE DEGREE OF MASTER OF SCIENCE

o £

THE UNIVERSITY OF TRAYAUCORE■v ,

b j

G. Ronga Aiyar B.Sc*, 
TriTranRrum.

&
i s r



■ - -SMs fa to eorfciiy that fm s tihesla entitled 

biifeiliee cm &m luBnei Jt'oais of Oarfiaei.os in iTA-wmQ&m '' 

fo r  the ectord of M.Ss. l^xoo by Ho eased la  a f*e'e«i*a 

of fife mm&F&h caa?ief oat by Has 'ft., heajm aiyer 

maop ogr ansopiislaa sad aa wspf of the tkssis has 

Isckjb' igifeittett .£m  e»y other Oo^eo, km  aasiftaaoe 

osfl lie If ?©cel?ce (xi-irsg % <* rnmtm. of -fee inimstiratioas 
imm hem -sfemfinally .aidmoiileifpfi. by lain: in tbs prefftoo 
oo^^H^-aaJLa - tlia aoiy'cjf tie tl.®sls» . -'

> >!
^V$. 0-./^  / i-- '" a\..ss0-/

IfepersisiBg feaebejn



fp&fae©

. Jtl

l»#99t  Best® of Satiates iealt with 
ill. fills, tbosis*

I*. QwMmsm €aferfilliî s-©f
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safeties tee results s f  ^  Ife/eatlfmtloBsa
ft

The Ilf© M.et&i?lcs o t  && m a fcetfy e u t c p g i l l a m  

attaslsaiy ssrifjiite fars Isspii afetfet v*lt sjcclftl - 
mferetic© fe ttsedr Giisrraf© ftisi p lu n is ?  S m i i n g  

6 patlip. exfc&pacif ere festoaeE iifferesif
'totap®, i^gatim, 'lilasnmtiss* miebsp of broom 

Is. c iroos.% ioiijymlop at tae a&ufefe p^sriixiglti^i 
stilt n \ t i c r r.eterat er.erlsi ct©* of tfeoso 

» ls  liSiry eifeer felts eg err fvoxvot for tfeo f ir s t  

oa siwtaassa riie life rfesfeasjos of
Y\^sfepots csytaa®si Css* w#)» £.* Gw%rlm f*#I*

scaesseoaeiit ef fee tspsasiit sarf 
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so* eriie eerrtlorcf-to se a sspx ms no3t« this ©on- 
ffe as eooii m*evoJ ■ «* • t © sets a*- etam:* 
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S.* testag&a end Lpû flega mfctsfca. '̂ Ifev* 1mm 

been worked out in detail for tlio first, tiae .
ubsojpmtiona oti the seasonal inetdeaee of 

?0ftBiothglp8 .eGpdaraoial ifcdu* ham hmn nad© vlth 
speelaX VQfermo& to fee Influcnco of mx.pomtum, 
hml&ity, aat rainfall. 32ie ebse&vntions * re

corded fop tsrf .years* Law boon statistically* 
analysed miu tim vulnerable period in the inoidcnoo

of this Important post hw boon found out-
Lif© Idstory studies of 20 tateor posts haw 

Scon ffiade of nMcii 16 at?o reesMed fbi* ti© first

tiro OR eaftdfiRflHU
It i&ms m  fppcat plsasoso to ackBOSledge 

tay indebtedness to Bp. &,S< PvfeanabbA Alycp $.A.f 
i.T*,. $.£&«, Jioaspfpy Professor a£ Applied -.ioXory 
for- geoemi direction aod supervision regards the 

tiub!: and to lar* S„ Jimes* Snfcossolo^st, Btdwoity 

of Tvtnmti&tvQ % under whose jLsoeefct© supervision 
at.5 god$&£g&'the* ■afisx̂ 'vmŝ conduofcod. I m  mob.
indebted fe» l*p. «T.0*H* Oorsbor, Fsveat Entomologist* 
Forest Institute. Da&pa dim, fen the
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iifimtlfieatiss o f ■ipelsaDtm -®j# ©tl®p sowtesles 

ftgtesifocL I are th&akful to Steu 3 *3 * lliiPjiiy,
l&m^tw si llappfef leutnte# £&&«, far 

girlt;.;:!:«- Ilie fisettsai^ facilities I‘Of nsrt: In 

his estate#.*. I te g?uat.Iy oirllgsi fe# Us*, t*l* 
Mouigilij llfeetdp ©f ifeseareh, H&ivojftrity #f

,fbr Ms o^Gstast siMenip&gsmaiit atsl ise-cta 
Is tom s t in tbs t*og&« I m  ** •* g obligation to 
the -«f bams^ts > fen? «» a.
stsitafcsfiii**



UaMaao , is an important money crop of 

Tramncore and. about 70,000 acres are under this 

crop in the donee forests of the high ftenge 

Division (Fig. 1 ) {Feersado and Tmdaolm Taluks) 

yielding an annual inease of about 15$ - 200 lakhs 
•of kupce3. The bti>te produces sr̂ re than two 
thirds of the total output-of eflu’ftnm ia India,

Tho ckief use of cardamom Is as a opieo, la 

niedicioe it  is used as an aro&fttie, stinulant.and 

diuretic * -fki t:u Conti *ent of F.urope tbs capsules 
are crus nod ami isisod with flour and bailed into 

ureal for. Its smrath gluing jroperiics**
The p.iants arc cultivated in altitudes 

-ranging between '2000 * lj.000 foot in "tiwrgpeon.
V

sholas" under the tall shade trees -

itio mrioiies of oardfiftOR are session- 

( t ) llalahar variety, "Lduin* velvety on 
the under surface* hmem8 arise from the base of 
the stera and creop on the surface of ti» ’-Toasd* 
around the clumps. Fruits, or capsules, angled.
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shorter and globelar than the Mysore type.*

{2) Mysore Iforlety* *leaws lerger with 

a coarser ms&er a irfa re , BOt silky, bwt herd and 

scooth * rm m m s pica erect; fru it oblong oad 

larger than thos© of the Malabar type»” (Mellegoda 1958) 

A. hybrid  between the tee mirietie# 1* also

comm ' Leayss may h&w the iminmt characters
&

of the Mysore or/vtfee Malafc&r -variety,

*2b» palsfall in the ssrdetsra growing ares*
'fipies fro© 80 -100 inehes pap year., the balk 

falling in boath Weft Wmmon (fee  and Ml / ) ,  '

The tmgemtam varies from to dj^r.* the 
hottest part of the year being February to April.
The soil is fine clayey lam wry rich in hxmw, 

typical of the forest lands of Trav&n&rs,
la may estates propagation is by stools, 

fpoK specially' selected .gtoeks* Planting by

seedling is  e&rriod ia  a fesr estates.
,-* '

xh« pleats reared froa seeds t&$» 5 year* 

to attain* the; yielding stage vkerees those free 

stools take M to 3 years* Weeding and mulshing
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Sir ism  t Xmx m  son® tla&rs thslm' m  ywm*

Vfae mdiM ilmmwimg m m m  is fi?<®j 'my feti
ifecep&or mm tire a&is oieJttag season Is fmm the

%oglafiiiig c f  jtefaist fee? the aiiiS# -of jp p il. Stic
*

yleil is it Its rsasfosu© im tag October mM the
"res' g ork i is  Storfreg iatiAer tc# teasggr*#

%i?y llttl©  taiiotfiag is  te#-. la §m m  

arasrere «fliBj»at s it t fe  is  aSini* i l l s  ‘a#«etoat®s 

rere 7e:-statinr gmrtfc hut t e s  act m tm m m m  £h®. 

yl-BicL la  Qtrtela ©states e&ii sisjsiere in vm ** 

mmtdi by ©tit 'ImmmmB m A  tlm G m A ^

I m i  m m M  efau* that iase m s M  t e a  the ilcf##» 

sftec tire falmsy &2& a, riuli m im m s is §*s plostsa

fix© yield m rics -eenslS&f'gbly' with the &gp
*

of tl® aimitatire » the iiatte of the eoH* aat the 

elig&tle frtftlliMaire Sen® ^i&at&tiens have
isi._aa wmh m  £fes* o£ gcum baettos per 

&w©. ! At- lo»rre3«Timtisfts sn5 la a ll  jilsaistfoas

ta®» Is & reJarfcSreii in
Op&tm cmi?iat of etesreoci is aoor pr$etlee&» 

3:1® m tom i- «f carei cfmteass is reap* xy 21 to 28
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percent by *?w eured ber-les are- polished.

sorted, m d graded before aarhefcing**•
flap© of work.

liosi of, tae observations arm field v.»rk were

done at the iiardaSKsr. heaourur. bt&tion, itrrpadaEipsra.

Fampa&BSpMPft is situated 22t ©lies north oast of 
■*

Easily on "amxlf * jJevioeias. traea In the High Kangs 

Diidslcn of Travmaoore* irasi fu silf* feLriadsmpara. 

is  roaehod by a r<et ©ruble road of about 19 ffliles 

up to Va&d&oott** and from there by a bridlo path 

iji Ik iailes» ,'ae altitude of the pise© is about 

5500 foot aitd t  ho annual rain fu ll aaotrat* to 80 - 

90 1 nehes - &e estate um about 1200 acres under 

©ardiooo and is one of to© biggest and the oldest 

plantations under tiiis crop in framnmm, con

taining plants of different ages, varying fvm 3 

to Ij.il years, -im variety under regular cu lti

vation is the 'H;ysomi? tbdurj/i i t  is  not unusual 

to find the >1iaia*Dar£? and th© hybrids *
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Since is* cultiffctod in denes forest*

wimm mmm  is difficult m& conditions of life not
easy? miey little  is Imam about the insect poet# of ■
this ia&ortti&t m m f crop of South India,

2ho ee^Uoat recorded post Is the root borar

-m-iaroryfe'pba episodes Mayy,* frost l*eyl«m (freea 19^9)*
the satorpillfiF ©I a iysaenM butterfly,. isapiiM

>
■ olpji S a l t ,  is  soted to attack tbs pods and flev^s 

(l&frogr 190? 1- Mehoeroels rwtetifcgallc Guen** a pod.

and 8t«n borer mid a Seolytid. beetle * Cftndamavn'f .
-& -c l u c  Jb e i/ v t A _ £ C o v c t € c i  C P £ * J : a K i / i  W U - }  *

SlftjoUoYnho tyg-icu» Pist.. * b&e been noted fr®  t&ylon by Green
(Flstsbsr 19* W- ta M b&mm (1925) mentions
gtt̂ tcrots ap»» as a sevidoe pest of swdnsen is 

Mysore,, Iscfcno&eBay rodns fol** tins boon Ptferwd 
. to- as a aisor pest (B&sftl&iehBft Aiyen and %1« mm

4 f ^ ) . .I>aritig';l95b -  195& * ®ido spread attack of 
$aer4©.fenii>r:osa?idsEiqml foflu* in tbs iaea&lsis 

was reported by Eseanfeisliim Aiye* and Xylans® £19!^}*
■ ibis peat b&s sabsof uestly spread practically
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tim mr4mm gnwimg wmm 1st Seplli 

{Psctaaoaliia M|«f m i 3m m  ?9l{0* usfi Iffef I* 
Is ff fi •* 58 a «stt*©sli *of bfttry

6*tw»fili«»s wa® in s: jo -of tfec fftsiaijt&i*#'
lilmtatioas c^p'tete coiallatieij of tho

plants im- fee setissiig. a sliailap wil©---s»wsi 
attacl ':sj also vesjartoi ttm  tSlr»« ? *&}

Agrle* ft&g&pt. 19® )* see i l l

^radioetaa .hueaaticas cljot?** wm fmm
{ 3mm& tflit) as- & sMsts&e b$$er.
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L '%* * TJ f..0>v- ’ i, • i, „-i- <u*' 0

mAtc.rWlKiBiSC

tXxfl̂ XtS&k.

/if

Krijzm^tti XcIoji Oms-*r—r~i—rir rmrjmrrn • itiiriw'Tii hinnni n~ r'~ni"" riHirntiri i«'
isfv

p .n if-n.ni i m n  . * *

Mtpteg-oie w sm & im . M, 

teeth es

'Xi&idoedQDî ae

&@&p$6F& .wlttats 3Ue.*

jteailii

b̂A\mu. Ilffttfttft .yJk*

ittAasMljLJaallte&llg. a*»•
’syaliife

iMimapafcii© Mpsys WUfe*.
............... vt*S©»««®£iec - ■• • - .......  ' ~ •'•' "  • • •----------
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I’asbdaOE
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x Sit slifiierfe t»«P©r

§vM m sm
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fill ti». afiwafc cf tLo tlspifo 
•o*&iasw^.' M u ai ■ Jato tho of

M  ffif * ft» ial^ 4st#^mar« «&*» 
ilii m m t .jeot**.- -'Swa kofpg?; «itefltl«^#

'fsnsifi. %  t l»  l e t t e r  to  nfefcnisii-etftat ' 

of fti&ii, •fmm M lm g to tao-faaiiy $it»t%jrel&aaau . 
"&& lit ttHMtf 'r*'3&m- to tolfi#&iigUtae *. .teifefelliaf

■■'Qi tS&O&r* tM* Sfaptes&felflQ. tJsiitsgfifg■ \ , w ■ 'an^'ijfewas' m i »iaijugiju;MiT<?

gnft.- jteotagoto- -Ofcg»iattaB& l-if* set# wiitt- 
.i^pntlfelt t o - tfeo «i#r -o@fe$& ta&g* feting i$ff "> 
to 1^ 19 tf#t ®  Site# #f
,;te seitli'^'^iwtte'fi^t^ - A'S'lai^.-ootbmft 
.feifig t p s  * I'Pf is: ;&$£&• .*

♦  fils %ofomtio& wm^0 Ma t^ls^S..- lias#* 
eonamoftt Satanoioglot* t i^mrnmmm. .' .
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lit -We w ^ m  ®f l&o iis#t§, tut

figgi«i:||.. ifoiBSgi?i%' .jp «*

-fealr teftil##. fi*«s $feo elSeitr vXeâ itoga, fftfeata TOc*

■ -$&► 'irMi f f $£$$&''£&&*£ ssi
fefetlo# fe^s 13ir fieisal* &&£$&&»

l>xo |5..sctifcsEt Ml t  c is&S-

fepiftX Mglsft. #f lift '6H1 a«A .fife eMoaisal 

ttgMf&u ' SafSBu-

h* -Be&$w is% r fo l sa fit  ileeiu. Ifaiim l slo i 

I f o ^ t ^  IM;
ftbs% .. . JMtai&. i jg t i ta f  it ■ t jk *

liiit ' fill#' if«»ft| 1»3§r *Jim $&&$ $&&*

, ‘" alii©  tffp # t- a l l  • A«?s«J, gafilsel' tftfts ot

. Jlrpii bpstm’ «*■ ^Aisiigatft. -t»igiggCCci»»'fff*



ft* Seal m i  with. llagi: IsmsrtsI f  is  G m  

mMite ttaiiiniia tbe l>oi*5sr af Hi#

o« Icftt! aiasftj <J » Icmg hitl,j?§ geey &£ 

■|ls» tJ^p*©Jafa» » i .  fuiitml alien 

salL ItiBterafe Mila.Cpat,

£- iltiii j^Ilast a l i i  fclaek. E«s?MBg®.j m iJp m m J , 

si;’ ■* wlilta lias.
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^MWuaMtta w- frstor. • n ^ » v jyw ^»-.t. 1,t >̂ftl|̂r .-j«r

■iSsls t ’ i '-21

ivy ooŝ eseeotts j m  ymXim m l laps & fair  
of Tulscil Mir jMMicics m  pwUit£*»2« fli®. 
oaaliat oargiij of tl©- wliig hm i m  fM s^m 

BmmM -jmM D:v.u»', lines* tuner to fli® six 

im̂ eci lix&s* iticst fstmrcls t&© saga Ming stioet* 

Oatop -to .fte ftp! sadial 1im s & m.mm of tfi«* 

angslar ggrojisli Mites oaieMs one mhiim tie etta** 

% fh« eentpo of t i t  ta i <&& SlMfttaagalsi1 patshss, 

a lilac*, m m * Q& tie men a w^iticu area* 1b 

Urn Iliad iSsg I& lines ini®? to tt® IfiuJsti pest

tsselai' Hues | one teghly m m i 11m  t«ii»& tfeit 

oufccfr ©aâ glm, At tbs? basal ssgte a elaef spot* 

ctm sa# fit *■ l§jsa* 

femslg W g*5)
fho tolsis yotf as dial llac? pra3&&et)t asi 

stpidgfrt* iJlass to the outer margin a spofiiisti 

iiBjpi mitmxjm ultls tM braaeMs sfecs*t# Ifeuersl 
g t l »  of thu fore tiiriga fteeoas oQbpooeaiuu- 

vxpmm I'Q- * 0 8 as -
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QzmUts uf & of
CiiMndlt & pair xjf p*oiw»sf ft

'fi®i«-̂lic*sfel art. a psais lliitrttiltiie jisgt ani a 
elssttor }* S;siip®s broad, pointed? m &  beat Ictti- 

srsnSo* *"v6 i.^oa sicldo »toas?&&, tfco t l f  list latest 

tuii wmlt chitiiilgefl*. u» fM sSMm mrmmsl ofeiti? 
sons fa lis  i m m i g  a soi?|0g sc riifpi! suS s  i m  

squH w cl m lmu

* tot of J#© si0ths bred .la the lutocip&feiy 

1* aalds m m  Z 'S m & M B  wmm im x A  to gsiiSMi 

‘■•ml&llmi* a wla&fcfi are dsseptfced belar*
jgglĵ  (Flgijj ■ ssi IiMf  fttif «t®

cellar. ' Ewwtittg m O m sil sltfe barom*
altii,«i tJjs- tie tie post tlao f  cr-aol linos*

CCbCccuB
O&fcer to tbo post medial lines tiro brcesa
spots; too mmm tmmi.s Um basal asgtto*. fM

post wMml. lias ellfjtsiy -mwml In iho MM wing *
Ka^aase 5f * 60U

ftsml©
Itesi ‘thsrax m l ab&mum fbssoBA, fSbs

#oat$l asygia of Hi© fore slug iiirioj** lassr to
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tea im  h iifilg  post iseiial linos feKm imusfi 

nm&* £& x ibew £  hlm!st tiila wliti m m t bm fiim  , 
Exfaast £& -* 6$. '  . '

WoMmm* Actato t3»  m:mcl
mia mmmm 8 0 e^mm €ep-ipfi, la m̂s late; slap* 

l^csmtwy of the ^ slsa l fi&s»eyeli IsstitTO, 
of fimriaee-MH ^itsintao *

Uda • êJeo' Is oi< :.c :;* relfttocl to faatogate
itftlam B&aasSu» turn efeloh I t  tsMSm& la the

I * ?>ia&f}ilar rvvjlmx at'tP £&&c£&8 cote? to
tiki fcwi j .E E  P;»ca *

Qnstyu^l-l .  ujhjJ2 . focxhsft&o .

2 * &EI mM *,tLA a x  a Hie!: asva la 13® middle#

Saj ftps of the Jfefc. tylsg mM&m*
Ip 1 mBM»B tinp eMs§ ift tbs aatea r^gifi 

■ ■ ' af the alips in fliu feesit .v

t.rv '* .yM fa , 13

•lusfc ftSffcas’ fcl*. c o - a r 3 £> South 
m et t:ifm<ssM la mm  awl 3- v & E c .>.cks c-aĴ fPt
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sale* arid bogln lay eggs tbe ta l l  shade tre*«  

of eoj?&®m. A largo masker of eggs haw b&m 
eoXleet&i £ tm  indiea wiiM. .  locally

&nom sm V̂&tfea” or *% fet&ftaer£* .

eggs ere laid nsoally or. tfce under sifto of 

the leaf la a flat oass of single tierr the rasabcp 
in  eaeli sass raryimg ifcom $?© -  160 |Fig*6l*  ©& 

c& aw m go a sing!© moth lays. about I*CX) * 903 egg*. 

and the mnaam wmh®& recorded Is Q57»

fbcegg (Fig* 7 & ?a) is  &no shaped liaring
on approximate &LapetGP of 1 -25 m . uul a height
of 1 wxm I t first i t  is je l te  and sas derelopoont

proceeds* a dark tings? appears» fhe ohspion is

leathery, translucent* aad lias a pitted appeopanoe

under the microscope. ffce basal side of the egg
fixed to the loaf is usually flat m-& rarely eon."

eave. -$hcn tbo egg is about to fĉ tcfe* tlm .bead
of ti» cebryo becomes risible through the chorion
as a dark elra&lsi? patch msd the body is soon as

a mil? of pale. .Alio lines with tm setae as 0 -  9
pairs o-: btrnk linos, fbe lainra bites off a sir-*
culsr opening at the ar̂ ex of tbo Stoll and comes 
out. ..flic Imm&kiou period lasts fop 1$ * 17 days*
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iimh? Imtei-ed eatcnrolllaa*

lust aftos* m&r&mee felK? ©afepgillap has m
o£

ugyroxiaat© length of 2 mu mai a isend wi&fê ooafdy

0,^ aa* ibe h&£?s os tli© body ae© \jot- -and glued

t  >#>&»* r ©utorgillap Mattas ®lm& to th»
*

egg fee 11 fop' 0m© t t o  otiggliag its body at In* 

b&pmte and -this.’ helps to dsy its- huim .• . whoa tbs 

hols*s haw beerne diy tho ogtepplllas* - begins to* 
'food m fee ifg si&H- Urn bead is s&oofe and
shining ilaeki fee body ig yolloeiisli ?&£tp. 'liiie - 

Mtes sotao as?© gale $blto* ?-|* fee second day 

fee lamt begins to feed by eatfcing armll portion# 

of loaf as& fee body. ipfeta.lly %mlog® a

rgpesmish. tin̂ s? &v® to fee- food ©oneuacd*
C -* '  '*•»

Sba p»ofeopaoic sid-eM is blook, oswoo and 

sail deff.iue$<* m  fee derail bUiq of coon of fee 

sogaants behind feso prothupax, tbej» Is .a jmir ©f 
clreul&r block ogefcs» situ&tod 3b oifecp side of 
feo aid loFsal line, feoso os- fee lost gfetafeal 
sag&mt* being wyy ©lose to each otl*F 5%eso 
spots say be designated as tho do^gal ©pets*



tosi tolto Hi© dorsal ste- on eaeli bM® of 

.eseli Bu®»i3t is a. oiftsi. ssot, - lata?®! siatE,-
toasitoig slsito Mias * j3ic? f rothomcic lateral 
spots spo sifaistod haaoSi&lfiif bofeiss ito spiraales* 

la tk« xto-oi ©l|pbt akA«Aaal eê r a. \a> tifi lateral 

sfafei am altoatoil Just ^ e *  the. ©fto&slos* toe«j 
|g also a mrkiQ q£ vet .spots % <m ©acti
aide of each. seymt, fee,* or tto totoaeis oŷ s-tis 
boilig to?gCfto
hfet&o.* fooso Rf# too Mtote of softie «o the dtossi 
BpStg*.

t* tosg tot to Siaios s®i'
E* a®!*t blaoh toisilom*

fie Imles m& Rfetooct* m& Etolstotecto ti»  
bristle®- a m  tou y , otisS® sud easily totitotaMto . 

to eoaing la ocotoci wlto lis®  shin tosy ounoo 

eoasidcrablc ir~ i to it  to l u-ln* its© totoral sad 

fSEtoalislsaal soot© boar stitol toif© fcatos,

first lasiur e&tsergill&s* tocx?s a  a IcasgSi 

'«# about 8 esi* in 12 clays - ' 'to as* day
i f  ocast© to tool; sa j^ ilatoto tiago fptoially



25 e

ityps-ars. on? tlm ^  ho&am*

paler tiii {v &istafc&« ftics le r *1 f«s-t,|as 

■isoFfelfaiese tsht aailting fill®® flaes.ca  the t jth  

OF tljfh hflf B-

* lea .tiL fo l i  chifttely h&imti seal!!©^ m
-  ?

split Pamirs ill Ilia lefts ailo of fcjje -j&sa 

sal r o t a t s o g p a & t s u  Eftt saliHl© forties, 
of tli© 'teiy is tkm pashai oat is fi® lonst t f  a 
? i M A  jpsilssuly st»î iteiis * ftm imtii is then 
p ile ! eui Wliaaly .* hlic fiiafaai# logs p4p the 

atiS'lFStei anti tl» pm i of ta& btwy is t a  out? 

tM eai^iip' Is Itff ijolilsh £l*5lL lie iwnltiBg

la easifltto sfMii t. •* X fit©
is aliaHae 1e oil i&stos* - ■

SegQB$ Ittitog #a tewiLrag U'i.-,.3 ).
Just after aimlt tk ashomllliap has &

3 '’k" j i  cfeost 6 issa* -&A &- \m& mi life of 0*f as*

i»il %o% am pale tiliSt©*- After a ley 
tbs Issat l«?»lsfa a lleeJc tint- 3®ris®if leg® 

ham blo&k aaS jsjytoga tees sht 0* hef.\\x xtsifmg
I© gloss by teis oeeoah ley antt fee iisfj 1% it log'-* a



' l l« t  f e s to  H r • to slo ats . of - t i r  r i ta ta t^ '

Sfe- t o  ifrsfc- isatst

Siivto tifsmX, - ft»I totTr*
!»i®i?»i- .';.% iiISIMs© toto® §* to
rsysfe §fii«isJ% top# If a *4Jto% 3sto,i#©i«= : fie

'm sM m  l a t o i i  .spA®.««t % m m  m  tooK slto  * w $ t  

tt»ii%. of t o ' t o i f t a t o t i -

flftls’ 1t:t&ff'^i it* toeiift taster 
aliilaf' i ;!siiftti-r f  i:Hag sot*-,: %  _ Its®

1 itti M m  ta  's is i to %  ̂ n tu jti i  «&& t o  M r

'jpts sa»* ' ■ M  Mllfiiftsli tgaggO p@sr
.m ils <wm» t o ;laiF% n it t o  to%9$sCI3&? sstilis  .

;am &  'ifSi H it*
(KR-*0 ).

ttmflii":pft 'fitter;®̂  H  • .8 = ' lat§*
%mj$k ..itfiir' t o  , I# hr*

to" 'wafe*
His toi§r It to ■

'-■pmimm M  'm m_
t o  &*** * 4s»«Ikti w§immmm’.



lit/fesf* segafeiifcsl m g iQ m  t&pcttgbctufc ttie t iw  

to m sM m grogiret * ta tbe m m  ssi $&t&thQf’&ei8

aepssiifcs 0I&.S8 to g&o& ®ftr&ela sue asws ijmt is 
$pc£e$fe»

tongti in ttatovo tlia j r t  iim to  e step iiM ri 

siii pc-fisas tot cm tlic Mmm& a t to
toto t^ei^ sseapOto© totes oflfeto Is; to Jtto 
rarmy ®  *"* ~ 3&mxm& va^ioias ly« to «stofill®p; 
fp?c»g to a Isagii. of fctot: 1 6 m -  ic if to J My& 

iilift i t  |p*atolly a a ffe to  t o a  t o t  s i t  t ie  feety 

b m *'*?  j.-tM  $  no, I to ito g  flaws os. Hi#

IliSi.toy*

to r fe  litoag sateg'Sitlag 4 f - > f t }*.

templi fcsstlfita jy  after mouit is  f  sk»

Is* . offer mm tay 10^  an*

Jteill miofk . t  «2 an

te to tejUcsssi to Itosel spin mi mmh *ide ■ 
mm |(m m i. by » fa is t im g itefito i M to  11a# wMMb 

Is wiy of tlsls to ta l1®

BefaftftotSse lie s  of to'-meto- asfl tests'll . 
la te to  spoto* os ©ate Isto^ ip caiifii i**&gi«i o f



afe§eeis% mm block spot beeping- shspt fiilfe® t»£rs 
Is p?es©fit*

la sfaa&t 1'J * 1% ififs tl» ©ati3*fitiiir fp»c«® 
fa a liiigttt. of t&iiaf 2 0*§- bbu Is is fi® ‘last 
Instep as ym U m ia k feiagr m gmm m &nf tfcs feoiy 
ajul e : g a a U i a f l ! /  * 'On
Ms© in^ ,pp|sp fc* ~rnIilK •. 13® fealty maiawiis o»% 
11 s»« aaa tl« Use Jzlslsg the ctemi spets «a 
a&efe sicto bam m S ' aiaaat Isilaatioef.. 
ts]ps placet m  tfe# 1>u 
Flflli. Isstms eijtaoaiAiia? If^Vfil, 

fisar;tl: ai ̂cr emit IS, »»*. 
ia* aftm  a lay V iJ )  wm*

' sm M wiitti . 1 *5 atet-*
EKtsfmal feafestet*

She E iss Joining fdi# Sopsel spots as» t&J&k
m i . fa II® Jjitiimsipoiiifil ssciupaf bfeies

"t&i -talf^ ‘, / apafes tta®o m ! « ?  faint blftsk

tp^ssvspsn liar® mm  pyeaetit* -flis 

gposvos &m m m  gmmmub hmm* ‘Qi® flspasltics of 
tiffe-? .is; as in ih& fast te ta r  -



•In to u t 12 days t o  'e a to iilto  gpm® 'to & 
lemgii of £6 aa* Aftcp Use iisy i t  slop*

t e i l s g  m &  1»% t o t e s  to l| sni. t o  efttap tllar 

instills- m  t o  l^tli op 1!v£- ’ ey* 

lEafe iaitar gggoptlll-p IfigatlJ)*

' teegtii s t o  m/to simlfe w&*
* ~ ■ ,» * as* ' u£t&& & laxr 1 8 sss*
- # ## Vi' *■« Ôtl :*
Sto! to , pale- shite aitii klsto fctymi, 

iihsmom  logs» H tC #«*.! -> 'OJsX pogte #f tSif body
i&jspyiagt t o  dorsal,  ̂ c * ixoj ifew iajal m f&Snt 

bl&ak t i f t *  'skmi. tspai llgttli l » t a  m$Mh dwtc 

%mmi ttoalii- cm t o  ga&as* t o  w to a ! siSs aad 

tofffislc: top tarn yim k^ to gpe&c^s peitaJsi shit*,

- t o  s t t o ' lasi&i* #i4se-ppiiisr ♦ *cps raoocciy-
*

is  a|j|je-&pa»«.a #t?cta t o  'yPmimB jtoinpa * Ssproui *̂ 

iiig,#aea dopssi /; is a aaesas mhim ± * Herniaii 

slang t o  m m  dora&i raglcm- is  & ssR to  sh its  lino* 

Jwte Imlixr t o  3arttil a 4tis os, a m h  to #  Is a byeai 

Alglit y o -llm  Imgitediiml Ijatto la  t o  tool is  & 

alasl itog law *



2G

She ta g  wl&te hairs £pm fee dorsal spots

Eoasom 9  sou tJhllo the saert bristles measure

.aboat £*5 ***• ■

2ho eateppillnrs ©£ this iastar readia eleae
together -telsg fi-â # and spin a 1st of siltat eefc*
"blag 'around- tteisolvo?* whoa diatEsheS they 

*

vetiSily fall off fee "leaf s&speidoci by flue elliam 

threads* la -about12 days'the -eaterpillc^s gp«r 

t© a length ©iff ebont Jt *5 ]p& Sliey sjmtally 
abatoln &»03 & •& aod the body slirtnlcg to _ 26 tm. 
before raoultiag* is the 12th day the esterpill&s? 

scfiskts-
Seventh instap caterpillar £lig»tljJ,,

'Im ^k Jaot after nscoli 16 

r. . after -a lay 2f im ■

Head wMth 5 ®*a*
gaterasl f  ©stores >* • »

lead is l ip t  hmm,' Quwcai* logs are 

reddish broim* caid, ypalega are pale tfhit© with 

bmm. strea&s* ^potisoraele s&iold Is teoau 
Bie shite aaspoE? ring sajs?eimdiag the dorsal



■stiti. i i iilts i-  §m. lapt lo i t t r  Im m  m s

13S§ i 9 f ® s l  w a & m  f e  t t f i i t  i p a s s  § » ■  

'to ef sfesrt tessa ' /.tti? Is tie
-nfcas- *wl#p»at w  ssmtol, titfis - #f

te»m &aS£&* iilto  A# «■ « s a l « ^  ' fastest -.ta fts® •

l&tssr totas?®- • Sff S» twoCsgfits 
ŝilsa#!©̂ . tl© «®§## ««  i s m  «&,

CM .eg «. slt#t tcte^lto « s ® #  ’
ifxrtif ~f*§ itsssf© I m b m - ^ i'-tot 
liwitote #iiisi.lf fiw- « $ ’ t&ey
■Bfeaaits. -fa.closely i»etei..iia.«tliiilet -testag Soy* 
tosses* jattltosl- itoftt* air mist the Met® -ef

la Ufoii €t§a- 
■lii iiwai -f§ ♦ ft- tea ̂ te'-tali#»tltea gear 

fc m toils ■«# ''££.a»s, ‘ifeaiito id#®- ito* «& tit 
llftr m  jfili .isr ifel iitoa m m M im g Us® lusty 
«»teae^ ;'t# lH $k*
#lii^.lgitgg .:iaimlllM: f Mg J f .!..



Jtrlslng fmm tte mM. Ha^m% IXfm 2x&isi£ «aeh 
paly of Asfsif $9t* is  A âoSSjsaa to ft af & &  t  brora

IisIfs* Ssima rising frOR tho J s i  spots- tom 

vf.xco tip i* . v!»e isi-ig Miz^j, Bisstisis sbmit es* 

m A  ttss m m t  s t i f f  bridtl&s If, m  *

m  m iiiemgi & c?,: -v> eat-oapitlap #sm#«ici 
atet 2 * 2 *§ scftiar© inaliiis af leaf in a &Upt Mi  
zltisia 1® •* »2 clays gaoas to a laagtto o f §2 m *

I t  utog§ feoilag aoi Urn bhiy §i#s rods*

m& to p»othei«x sm H ®i ‘th& âttf’pillaF
Torelas a&tioijtoes -act «jsu2t& -on tie  1 Jtls of t!|tli flay ►

I m g G i J u s t  a fter s a i l t  f f  im*

l#Bgfa aftci? a ,#sy ■ lift m*

itofil,. .\iflto §  iss*

too lalcl ioraal eetii#*! fcafts #f light brotra 

liaipii ai» m ®  i »  oongfictmiir* , ill© hrm& y eltm  

itoopal t o f  liaa flewlapi a Hup * Bts
'liitemi a s  =; are T!«® Joiael m  bloek

ilseu



The long nhite^tlgped heirs fpcn the dorsal 

spots T&asuro aboat 20 132, Sh&pto? smog free the 

littoral spots easure about 9 me. "he light brosm 

!mli?s ffc® the ma dorc&l conics! tufts jseasun© about 

2+5 ta*. Short bl&eb bristles Upon doradl spots 

T3»Q9a*D Q&OGt'llBBU
h'itldn 15 ** 1i days the caterpillar fposrs to 

a length at $5 s®â  A single ©atergillar eonsmses 
about 5 “ & sfctwa’s Ino.-cs of leaf in a night, Ito 
feeding is gradually stopsod after the Ujth day and 

the body gets educed in length to 58 *®u Uniting ■ 
takes plaee in the 15th day.

9ontb instar oatorpillar (Fig*17)*

length Just after mealt 1$  m .  
do. after a day &! an,
lie ad width 6 ®a.

Bead i*j H ftt brcxm, thoracic legi am dark 

nod and the ppoXogs am pale l>W i* The la te ra l  

bends have a ppodoainSnt m M isik tinge, rfho dorsal 

oenioal tufts of bairn we distinctly separated



*

fmm  eaet: other * 13ms li^ it  br am hairs free fee 

cooleal tufts are plumose cud m atures about J  -  1$

EM- Eujae 'Mira cause considerable im itation  j&sd 

pain m cooing in contact with hmm skin. the 

blank wM to-tipped M ira from the dorsal spots 

measure about 22 men and the a i r i e r  et®g gbsai 12  mm* 

She hairs frosi the rentro la te ra l spots so scare 

!§, ~ 6 ot*
9ke eroebets of the sucker foot are arranged 

in t*» w t  is  a urdordiaal nsesoserles. Kafe 

©rocket is the outer pm  bears as unidentate spine*

South Ice tax* caterp illar i s  a voracious 

feeder eaostssiitg about 5 - 9  square inches of leaf  

is  -mm sight- A grating sound i s  hoard while the 

caterp illar feeds 3»e to fee working of fee mandibles - 

In  abci.it 19 days It-.grass to a length of 90 a®.

After about 20 days fee caterp illar abstains 

trm  food fee b<% contracts to Si *  59 &m» 

brittgl&g the sH  dorsal conical tufts of hairs 

close to each other* and the larm  tapnh pale*

After selecting a suitable place la the ground sear



55

fete e&BBp fop puimtlon* the -miMmtiMx? mtmm Into 

fbe M o m  aoil to a depth cif etesi 2  to selies* 
it ©aastenets ft si Item eoeosa to wsl«!i paptlel&s of ' 
sshI  ̂ aia sterfc ustieatisf wMmm

closely* %m mm-m. item flaliSiel lo* te tlte a 
globito aismiMias* £b& a ml sltsjp lasts I m  

y to 111 flays tetete tm  raa-ons
Is tfte Itecsatopjr i f  ae so il is  aifftllcA the 

aster 4,11*4? pymno mithis ft siikts coeooii* 
fid. Qaeocm cadjoitsi.

He aseooa-CSg*1 6 l la nas^osed «f too latest 
tiff siXIsoa tte eutop ate Is span

m  wm-@h m M  fsrtieles^ -ebtsls mot Bboet SFtieatisg 
oalte sites# * He isoor j^pr im £ m ia&& by a 
tease mete fug «£ silk* i?te iteste m t im M M g  s a to  

ctetfsS ftes tin nil dorsal t^glos rf ffi© ©atorplllar 

son* aKcspfl <m the ioaei? misfiie# of the
m i& -m 5". ' ■ -

lap , Cllgftfp 4 .20) is  sin A  illtilug i T s m  

tMmmipMg teat S|. sr11 m *  * ate last acgoist 
teate about 30 eiwiaa-stei5 saute Is #;»i«.atEi€-



%

slmitSs ft® ©pipctelfs mo- et&l ui»A mlsetl brvm  

i*te» flli 'pi^l 3&po&io& lust# f»F f fa 8  s&atfoe*
? satgy of isrosl

!2m? l a t t e  imteli adfc la  m m m  iw m  Mm egg

ts m m s  mM rosaM ia elose ^ssgpo^floB* fetllng 
fisasBf tains flace .la tiie mgfet' asl eitrlag isj t3&  
■e«,tnpjmtls«3 tonala In islaaeiy te l®  8 «§ oologies

$4- V'" 'bt '̂ g t>rrir-'
in s-fcaa #r loaf* i| i  ̂ Ax e && &3» If?. | »t«#

i1

fey psraam csi Ulm m sit tees feelSjag -oa tbei*
» His I f  g$fct ca to- Sis- «tts€ai©Bi usually 

talas. fluce te i i ig  «# nffei? the &h. la s tw - &  

pfttafs tifi aftetiaeat ©£ te 6ffe #r V't& iastas* 
•eoimiass ,;iti. t e  ojs ioi ©X the mmsmm aat 

tho eaeet iif issEsy fw atem  ^ f t s f s  to  ®#sf#

Its Î noorli.-g imt of the; ms they oto dam fetse 
taa tall gliafis tssss njnpsnfitl %  siUseti ttefiii 
m  t j  tie  ateemaa,, rb 2#&vob of sfcleii t l» f  begin 

la  im m m  fojaisiiMsly* lia s  ie f is l ie ti*  s ta r  a 

Isjrgp i t s  ^ m m m  m  s, .snort tisc*  . l i te r  the m r k < 4  

ijo fo liates a t  ite  eer&ssflis flu .io  i t  ossofMe, th|r 

w&Xoet; i s  la rp  %*m%s on Sid, xwM of tM  sattlfi 

tees ,



F&mxsm itsr saal. to ds&afte.*
A siagle caterpillar te lc u 'to  6th, ftb,

■8th* 9‘̂  10Kb i&staî s manias to a t 2^0 ŝ aai?© 

lo tos of leaf* Oa m m&mtjp u.single lemf p*o-
f*&% «* ^scats 00 to 90 square in&km «a& a damp ftcars

5 6 - 6Q ieaw.* hence1 6  '©aî rjillsrs esc cciaplstoly 
£c&>3&a$i* u cissy * Or a modest estimate to brood 
of a simsia'aejm can ©sslly destroy o$ masy as 52 
e&mps* topo£si?o t o  eato£illox*& of 1*} moths om
destroy all to-eard&aoss plants la -one aero , t o  

defoliation rssulta is  the tolw lB ng s? of t o  

fomMestm#. ebl-eii uc^escapily mitosis t o  fltmt 

and toseby oftofcs to jleM* to d&sâ e to to 
pleats in t o  mipm^im Is almost fatal,

ffcoRaaic sfeatas.tf
3 &t is oss of to to major otorgillar 

vmtm of caaposBOQ ocoori&g sporafiie&lly in 

toimisos?©* to re  tos a sapiens outoouh in
1$ md 195? ■■* 3̂ * ©a bath adosslccn about 

10,080- acres, seata of to : ueeitti in t o
saatooast eomop of tuwtewe hills, tfero eosayletelf'



l& tel. ■ ĥoagfc snail ii3ste*» of «st«^IH sps 

§m §mm& gear* sextos imttessfe am m l?  

geHe&Utel. a t ©f mrmml fQ&&*

J6

^a#atite» aad JSsteB&l mm%m* 

da m w lm m A W ’' SMs ladmla pgp&iitisos»msm*xWfl!xrfiam .r.«ww:a3a*M*T*srat-|fti3» ~

tip eafeyltla^, llemtg 1 © ppfimt tjf %£© 
cattrfSl'li.rt topo atfcaofjcfl-

.iftai&is'fefig imptegglos * fkls $$hBgtsso&24 

faiwisitises Sw sgterpiXte? oet&slaiiiltga
ia ffijl&iifiSoci M m m M  iu alio foiafi. to 

tft® eafeeppillftr -o-«a§i easily * 
fisrtijg taday seasita a liiit# aatld ottooles 

tisB aai elioJif Itei to &$&£&»

.la Hit Jso&gle tfec e&tetfpiSlayo fj.es© bees, 
feniiifi Iwssfiiug 03 the f©13*fi»g jls&ig i« 

folgRga^a shinsace Idsa-.
Sgflaaoa. ffdjmtsaiia l&@t # 
fiâ agimm. iaftleo liffxt •



if

&3m k$ - - tm Sg pi# ipgtfi wtiti m .ptr 
. -si' m-iiyti- mm&s£*

- tefift®k -1» # ■
Safi# 4® «iMi '#»i»tlit -a fefcfe

. ‘ '  ■ Wokm MsAmml «?fc# bom
m ■'̂ sgfii f .«4 t t»u 

^ » m i s  imssiK.fvgmormm-m&mM* ,
\.fli@g»ii Sniii
$@@M& «€ ails®®# Mm l0S:^m33m ‘tosa^ - 
f t u m ,. teigtli f ̂  i§ m .  ■. 
'®3#.§ii*p»l «pii® «i~#aefa 
Hietg# «f -t©t#.®ii*« at© J#toi~ %spti#r 
ir a. .felrt -ftlstft $$j&* , "■ fieltftti #isii.

$£&a*v ■ tk » -
-eui ■infernal si»rt%

.S&. 'fcegtstt «£ i®i«»%
§«# :llit^vi®®t %B-ag|ag iJtori MvLiS: b A m  

is -iffiisttfil;*.' Icfeglti 1®  I© '10



-18I&p m fets? .*: H© 12&&- ftla la i i&ftsul spst#- & m :

"tti|#:aaS ’ Is

-.esttfim ti& I® » t l  $$$t$ $h@g& #&$ *tls«#?

. #r M as! H « a *

S e a is ^  1 3  ^ M : ' m * ,

; ■SB^gagtsav i m A M  J t j  laiSc iw«8»  attwsfi&fcv •.

'8aslr i l r f t  . I s '

•lgf#^^liill..#»; iosi»ft i§«ts .iasffiir '•

a i  l#g#sJ 

Jtsef -m .o e t ik • 
8&S& 1 *  a ®Bifea&-tSdfctr -salist fe®al<g 

'■-&agfe 1S;.lft f a t  

~1W B # 16&S' 'JfMeil >i®tf|y , ®fe- K M  

ifiiiiibiiBfm 1®cll«#gtsl $& & $

ar* ■ 5 i" - fc fs l  l i

_ toulm St. — 7? as*

Uti, iw&afe* HU. I»f»ai; »i#im  ■ '£# ,S # | , &

t u f t i ' ; s f « ^ | i f e i » f c s » s  stlfit© f t»

M»|sg im m  «|t- te&ai- s i f t s  m m m ®  - 

■■ Igisifa. -- ifsgfis - f f



2fti Mm lateral bm£L hm a p&aftiiii tisge*
f«i tlbe aid fe m l leeglou ti»r# e»e 

i l^aoas tc®i'«-ai tatts #f M  

lifeli’B * fao Ifitemi «j?at® s m  |©lnii 

% a tot-afc blauk - 

.£&ng$h 37 * ®  BBu

isi®. listtfiiifc fist lat«ml
Issits Iie?& ^teiuaot ipstcltim tings. 
tegtfe I# *■ £ 0  ia&»



k o

ilupfcovote eanario& Ma (HenSt)
     p nn T i n n .  .  x  O  9

Afto t-.c Sicayy eccfch west nsnsoon fc -ham* 

and July torn t o  ground gate soaked wife rain sr&fcor 
months Qmwpp- m large ntsatos # mie t&3 lie gin to 
lay o£i:s on the loaves of tali shade troop of 

ear&aoass* Egp horn boon soilsetau £$*mi Bpytolng 
indie a laa«« and Siarmogaam seyloaBfeBs Bv&rr* Eggs

r  a  -• •

ape laid in & flat mm  t o  hee&op in eadi aaee 
voting Jfipqa !|0 to 120 (Fig-22). to* ovlposition 
las'-a fop 9 to days aud on an mmm^ a moth 
lays about 1|B0 eggs.

t o  egg U?ig*2j) is H$it yellae?, heei~ 

storis-itX 'kith a diuaeter of 1 *9 m* and a height - 
of 1 tasu Is doTOljspsmt ypoooods tho yellosr 
attenuates and a lig^t bscon sots in* t o  op t o  

days before batching t o  head of the o&brya bo eases 
visible thmigh, to. tpaiiaXaeeafc oiiopim m a bloek 

eirstel&i? disc* t o  body of t o  otoya is sees as 

pale white etrcass with to- so t o  arranged in 
8 to 9 bundles* Bbfapp hatehinf? t o  top portion 
of to. egg shoU be eases this ami fragile cte© to

1 tsJas tlds ofgortimity to thank *Jp *B ̂ iaJinaaoorthy, 
State butooeieglat, ifyao**, fop sonding m  a s^eeton 
«-if iiuete^ots canaries M* * for eotsparieen*



a HftjM that oases fzm the Im-m inside . fho 
I r m  liltet off a snail, elp&ilap disc at ifee top of 
t o  t o l l  and issaes out, t o  ecfei&l hateMsg
fmmm t&Ises about m hmxr* "to incubation 
lasts foi» about 20 days*

'it&skr ha to to 3 IflFvU. (H.p>2l|k

It tim a length of tout fisi & head 
frlSth of toftply 0*5 aa- Is shining black uith
a fosr sliftpt Mips * Body Is doll b̂lbo with a palp 
of dorsal spots m each so pent»_ t o  grottoseie 

tolsM Is Mftofe ftsd Raaw* . Bio tbopaai;© lo.̂ s 
aat ppologs as»© gla^y white * t o  I s m  remain© 

sear t o  egg atoll fsp a $m Sautes dicing the 
tolps- by wriggling somanf# of tto body and 

ton tto egg toll is ceĉ >latoJy eaten*, Pitkin 
fete houre t o  prologa end thonaeie legs iomlof a 
black tint* t o  eafcorpllte ©tots feeding on 
t o  second day and to  eo% doimjfops a, fpfeesi tint 
duo to to  .food eouteste of to  altontery cam! 
BjgtlfPiftisMai? featnpea^

Aitepc Is ft palp of dorsal bias!: spots m eaeh



1*2

mgrnfc* om on ©itfeop of tho sJJl doraal Use, 
1 lateral spot Is pfcmmfc holmi ©asb fiop-sal spot* 
?eatpally to t&o Hoe of .lateral spots tho vm&o 

,l&tamL spots spot .present*
‘ & flbflut 15 3â s tM 0&t©PpiHejp grotfs to

~  On
? ;wr fens* ctistî t&o I6tli slay $u ^llost&sh ti&ge &~ 
wlopo ©w f&& ’ao%. 11& frathap&g-grts ssallcn*
SSe ©atepgiXto' stops fba&i&g arid aaalts m ' the
fSSfSU «P 1ftfe Sfif *
Seeosft. isgfes.? ©atm-^lllar •( Fig*2p ) *

"  raot&t tlx* yo% ©f &|© oaterplllfi?
$ m* ami lias & |»a§ •elfl.ts of nooply I im* 

fli© Isoao.' is  blaolt imk. ilm* goX© green* Ŝtu 
pffetlemais- slifelX 1b- Glacis sad aafttar* r£io 
tteacd© logs arc blsofc sai tie pmfega sue g ^ 8? 
wliiio. Gtmro^isg eaek fia&eal spot is- a foist 
halo of black*. Barring the Isrei* half of &mh 
aeamX s^>ot-ls,a sasial̂ eiilctt? vMti&a s?e#oa. Sis
f • .

■pc>& gaif* oi! Bmml spots cpo cosXescod tegoiMe* 
.3i© psTobhora&lc lata-Bl spot is In fe a t of its* 
ppotii3S*aoi& splvaeiO) a&& is lino «&;& It*



Irlm m £ im m  tm  iwsesl spats. are short glassy 
white hrlistJss and long flaacite isaim*. t o  hairs 

w l bristles mmm emmimwehlA lepitmtlsm ani fajba 

m  smmg ia totitoi with, mx* tmiw*
■ 'Itnin Q to W dap to m teiflller grew* fe 

& IstigtSs of 'I§ si. Before jsfwititg tho body 
oontpisbeto to aa» 2fe§ .stssisisi lasts fop 1 6 to
f f
flijjll 3am%m... {Flg*2f»J*-

heiigtfi soon after ismlf: M*i laa* 
tfeftct wMta f ,j? ■ m *

isai Is Mgiit brews j boay Is fftl# p*g®a* tore is 
a JMitt Blade iiiterrmftol silt dorsal lias * fit® 
iitilftsii- m ::lm i ssatloiiea In Wm lust latte# m  

haptolcg t o  teaa* half of t o  «€ clcsml spots* 

atxt sorreosds 111© entire spat as ft wmg§ to  two 
Flags oa a at ,n* f toaehirig i& tho tod icj»al
Hbs*

fm  mmM rising feaa t o  doreal

sf0t& hare new a light 3&II0& t£a@»*



In &!»mi 8 to 10 iBjp tfee ‘satep'iYIrrs 

to W  t# tf ins* am  tha^kteps m sain t i  tie#© ess- 
gPO§st£#& At fcbis stags t4»y Itefjlit to Isseeial 

Seas .fesa 83© os&ito tna@$ to ft® f t m t s

by ;tr c silteii ttoea is»

!©%■ c*:ar.?^ts to i?-®Bs..* b##ar© amltlmg 
tfiitaY 'sM btfk -̂C‘-os flase o» tbs 1 'ftt op- tlftli tlfifa ■ 

fm f& t  insta? c4/et-.'lllc;p '

laugth soon sftop moult If  sa* - 
ili>srl • - Z  m *

■Bern a£tfts» m ult bes& i« gala ejmsg© act tie 

k?% is- fsic gwfc. -Is the a H  tea®! i^gim m i 

tli# lc%  tsesftaians 'ste*fe Imis® mi® p ostal,

ftfo op fcfepoo Sags affe stsjsit the p?€*jas m lm tp of 
tkfi 1» 3y e k m y m  to IrM iv:^ ggoea-

Bctseesi the line #f .sfi»s®le« tsal the utmiso 
Istelll spots II ft POET of $£&6*90|^gt&l SfStSf 
Eitfeoat-lisiyi® A hlaol: csiH Aoiwai Mae is  gvesont 
h e m *  r. ppsoisKmt tlssi in the jmmlms tastur*

In sfeut IE to 1 J  Sags t&fi eeteefllliw  grass 

to- a *tfe fff JO eb* after caisusai&g sheet 

0*§ stwii»a im M &  of leaf ogysA nigkt - ~ Alls i&o



SmU by nlgit, they MM immsMma''1 : 
2ai€sg fiay is .iys«fs ia 3®af folis !® « l  by sfJiiii 

mj&lag* Heislting iafes pIiaoo os fee? f ftti or 16t& 

Say* ''
!i  .* Ivjfep IVl;j ’ 20) *

nflei* mmM 2%*f ng, '

Boa& eiftHi JOf m«
lioM la -ommm wife.a frsiaiiajiii. blaek

®m%. .la feu isiaala of life mmM* Mwas mm

bssifeles a »  #arfc team* Oise or not elite-M

Is bsaed an4 iia* beosa. _ ft«j ^  haixw ost tim
stM ttgioa a »  -saw mm paisiB&fit -

Betilc.fi the fm m a Mmmi spfes -am fe® Im t

mimtitf: G»m is  a immmmm Mmk 13m,
*3& miMovfiMm mmsm& about 1 *2f gfiuii®

inches ©f 3©&£ fe t  sigtit mS, i t  gra® to s. length
<■

.of-i^jnrly jtc®-* 1& afcest 16 * tf  Says* %lm body

e!i3?iiiii ter SO m* tmiom mmMmg* fei« staHIim

lasts for flscwt SO days*

Sitm.liss tar
Icu jl. sooa aftor sactlt 29*5 i®#'
!»m? si&th 5*2 as*



!£

Betel oaa p  m i  mSM. m w m m m sfcpoefc-
Jssi him Is&pusu rS m  hm lg  i s  m M  gp&oz. d t h

m  y s l J m i s h  tinge. > S v o4 s rasio s:iM M  is laris

r3m  spin #fil Bairs m m  m  in Wqb Itm t M m tm , 

flu? jrltssr lM $m  m  tte m M  i m m l  m p% m esteag 
abound tl® mlixte Hfirmtet ejiots d i s m t .  m & ife iM g

*1!*̂l&fty .,V vJvis'.A -V-

■■-4 »'-f rS?r* te  '5 ' 4?“ ^  ^teate
■ , ^jfr,.-----

of Jff-isi. 1 e&t&rg&llsF teiriteg tisls laste
eteastsfsgfa m m d  2 a$u&& iaete of leaf l» u aigltt 
.licft in about tt i# fp Ispi ge«» te a length. & f 

!$ m *  hftos* .afcasife tf Sags the tefigfct of the 
Bo% pte jpaiateigr fc'3cociS _to t# ma* mafl Ip IIm 

M M i or 2let m g  tm m M m s tal&s pise#*

Jtecsth to&ji after sosii 1 ? fa«
Best tlitli ' |l ii,
ileee. s : \ i S  m tm ffs -m i ss-lr. tte latt insta* 

Bta§ twiy ci&rti W ^ n *  fm m m iM  legs jsftetogi 
M m  a pte r»i3 1iB tint* Si« j^tkomei® sMeli



is- darfc’ red* the yellow Bairs on tho oil dorsal
r^yina of the pinions im tm  m m  Mm replaced

by cwfey grey l»tn« * flinse. life foe f«  tartest . 
afcsml f&o isrsml spots _**!&«& are.tofc hmwm. la 
-tnis msfe? . Belilnfi oask fain of fiiwsal ©seti a 
’! i«- neBlas fafefe a£ mlwstf sains is present* 
3 to- golem? stf the fa©% is bleak-

itit tbe i^sai-sMs- o£ tae 1 si Atetlisl stg* 
©oat fesi« are tines gcmil cm im  i  *io« Qa eats 
Sifi© Just Mkm ttm lias Qf spiraoles is ss. latei5̂  

ait teat dfs»|p lino*- ■ i. sist-lsr lit® Si jveseiife 
Jtisi sfatrpi the ilas of lateral .spots also *

sltfclfi. 2 0' or tf days tea eaferfiilsn |5?o«® 
to a fesfta of &£ sa- ii aa a®es%p a slsgte 
tatenpiiliis3 abcat 5 isefee of leaf
is a my * . fefen 15 or 2% days fee bony pte Mr* 
fLeea la length. m l  foodlng- ts stsspl* an feM 
lyti lay iiiMi.iS'iy aiily fB -«-• |!) « It
tltis stage tho sat&pfliliir- a: *ore t!» mmm soil 
for impttioa* In naae eases the satsayiite Is 
fot*>& to pass Wmm§i another feeton*.



Jyemgii* *4o:m site? mmlt lj2 cow *

IS C w b ith  ■ ase
Ijtisfl l» pale «?»§§ pels tc taffe sir- 

tim  i tds|efi Aortal sputs wc ©.tit;© * In 
t r m t af feat' ;odi? at sfels a' thick t 1 et -
pateii fef ijftiits Is u©c >.«. si,

‘:3 m 'W 3om t&  of tas satsae fe.et t »  arpKipl 
la tss mutt is & msistllaml ssn's- :k\3. - uzb

m m im t of tea p m  h m - &  m-. e%e*
Si© fee* dim g*mm is a ‘j-*s3f i ‘‘•PtJ1 Of i&dat

f| m,  vI&sa it to 2 | legs- ts© ocr m <d 11sm -

mmmm iifewrtIt* to f? stim*© iimtes of Mmi Is a 

n.igfifs-a- t&fl bi*3y gpis aiHiooi to 20-to tp as* 
b& im ts * *z j  fh M  swtfkra l&sits for p  to 59 

steps. ucs *» .m piM m ? ii«ii fttpaftat is toot© soli 
tSwoali v I a*€ 0©oa f®UTitl iiapstiii4i ssasag- §&&&

Itiwes- ftes fi^pipii ptrltifi lasts §m & * 9 tap*

fkpa.asi fegflofiu
CiMQtsi Ciig-53) Is osal ©ikI ^assists #f -4 

loss© out#? feiicl a iaatpi least5 Isyw -of ’ §13&#



$sg& out''Ssi mtlmkinc M i»
-■of/fiia ,«tetf|SJlir aH»i4 to fl® 'tfatii*1 3sptir« Slit 
4iefis& a êssw&a'. .̂ r f  «»»

■ ftjgir - 'tti; ,^ « t
bmlm mvmip^'M'«#m t4t©  ©tro!##* - 

lii4 -pf§3l §&?o$$@*

; S is  tafittf s » p f i  £tt'Jti% " ■% #a§r- .-

:tef .lips fiiiasftltaj la:4 ttfsliis Is fte tggg&s ©f :

t® iiglit*

$&$&.- I# %&s 'memA jp tJs#  'wi:&mismM "

.attiiljiff tie' *$&£&* 

a  -ffflfitti fffl * .

'ffff .ISO -4efe$IfifeMfc # a il  -
:11 to«sr of' ;isiiij®itifM fa ste r

■ --ia -tafe aeittii easfe- w as# .t f  ^siwte^ MIX* ’ ■ Slim'
lllao B:. gs^teiaat fgfcagfwl ®ftiiif«i -ftt



&0-

foocl olcmts*
^ f r t l t  - 'n - ‘ T n iJL l tL ra

la t!» tsaglaa tho oiiteî aJUesra am  &nmH

€@M ikg aa ti» folloalag flsnfeis 
a rf,r pi r I m i e a  imst* 

Ssfcgaat. i»li«:fclsia ■ 
jfegtesa laaaoclt Stoi*

:e-.£- gag-rti itedm UiAfc«

tftMM.. so?teaglae Is ftm*i to isasisttlfse 
tl»- sstoafills^

§««i:iiially tfc gafct^Illtys mm fluljjostei 
te tbc attest t.f bPfidoaia#

Sas&sg the oatlapBak la. ff 29 laap mmimm af 
CAlitffHte^s twye foate atteelsot hy a oM'a as ~H 
ilaiii asssoi J®m?y aortstefa jgaafig tees.



B&piag &mtk wagt 
■tfgr jaw la li .|ji m  tins M tsa
1mim® of SgFtiigjjm inflieft La»*.. 'ffc® matar' -isf 
®.gp 1,11!» alasiei? « e ii i  iSw  fi£ ft- -9% mat a 
.sla^Us'-feaa)ft ab&it JOO *■ %gg$ la a p&rtog 

BS&glmg 8 '**. 9 &*ya * '

#fjr©3d®»t& Siissete of 1 a®* sod a hat git 
.of ©*f &ou- . ft# ahorion f.i 'a&ootb. isa&b&ry aat 
-tFS&slam&i' As dstelopDift p«e®®i® 
m$&8* & Msel tint* ' Use Isttfijafism period lasts 
fdp.-tj. t® 1;f  taps*
Figft,. Isitag.. .e&tisyp-iXlar-. (fig*!?!-*

after b&tek$&g* la© gbagr ealteFjiilitf' ■ 
bm :m  0®2&O2£mi$ mii & hm&-
•wfitli- «£ 0*9 itt* 26® tosaii *®& t&sp&ei# I«gs *$s 

Stie- ts-9% arid grolsg* ar® Bali w&it©;* %
*cx 4 »  * *?  j *  'CO.^9.- 4 * . *► * '« *» « » • < < &  a » . * »  ^w s*» «S» Off

Iggs Iww- freest- Golioete.ŝ  fjpa. ®ss*a#i Maa 
flof l®li#g Xftfrlafo VLrni .
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hutching the caterpillars fee cl m the topty o,gg 

shell. Slap caterpillars are t^gai*icxis and. feed
ing begins late in the second dŝ f* ly the third 

any tho caterpillars grow to- 5 isa* in length. lie 

pretbomcie shield Is black and narrow, On the 

dorsal side of esefe of the renaiaisg .senate of 

tea trtmk tho re Is a pair of black eirealar spots, 
the dorsal spots* bte pair of spots on each 

seipemi em joined together % a faint black traas-* 

verse line »• Issediatoly belaer each dorsal spot is 
a ‘lateral spot just risible to tho sale 5 eye.

%ntf»o lateral apots occur ia ike wnfero lateral 
region*

In about 10 days the. caterpillar grow* to

& zsftxSzaao. length . I  6 esh After tbo 11 tb day It 

stop feeding am the fyabmlly gets reduced 

is  length, md n&asures 4  ~ 5 5k® profchowot
sw-ells and an yellowish ting) appears owt the 
body whieli grows deeper, beniting takes place 

m  the 12th ‘or l5tb day.



StecoaS Sss§teg catearalllor {F%*f§)»

<fasl' &£tm soult tho cafcerpillcF has o 3on.

©■f ah«tit 5-h©«- «»S *  tesS wlilli of MMms* ' WmM, 

m i  fceSy &m- % H  whit©. Withlss.. If, to f  tear# the 

hMlt m l tliOFasie l©gs tea . hiaok* % ;fh& .sewt 

to - the enfeFpillaF gpor*

Ib istllfifiiL ttj eooh 'mitg- of Sofo&i &$$fg

iia§r the le^mX opote on.oooh slie n®©. folseS to* 

jggthor Igy* lesg Mooh -line-®- fhl» - .
it iwpy limmeteflstie of tai© iuetar* H I M m  

6- ow ?■ Say® the _ hoSy 0 mm %q. m w&mmm loyngth of 
sou - tfca e&terptXlaF rnmlts on the ■ fth  ' 

of£0th Sey *

liiat after aooXt the -oatos
toagtii of iihottf • 8*5? -am,* a&S a heal oiSth. of 1 «5 sm* 
lss§ m i feo% oso g&ift white* a&l. the mndiblo* ml 

oetlii as?© Sefk hfoffin* ' 3hot*&o£4 legs imw_Madk 
tips*. Within a Say- tho mteF|dllai» -gr-oare to 1 1 m ;



5k

tfe® M ai ® a l thoFftsIo lag#: 1m m  h h m k  m i  th e .

h o t ly  $&$e h i m k *

SxtfiSSsX 'ffstwgs *

■' Shte Mai Is tak tews m im . m  lf»gslar 

m hS M . ~?3 m  M m g £ 1m M m 'k ^ X i3mm_

• JyrlBiag tlm 'Setml «§©t« im&m® t&Ufe m&
Is to mil 8m & & % rtgloft. ©f t o  fesdy is - m f&i»t 

■watt® line* »**>*«* -to afriimi-fiftl itfifmi© tfes&o 

Sf© #f©i*t flssfi. pa© tfe otter.

&  .«a^ 4 tttes#lpf&Ml p»gl0 &* 'Jasjfe tolar 'tfe-Xtsi®.

. ©£ sflFselaii Is t &9&13. cia# tfpt. .

W p k l a I  togr* fee $*»«$'$©

a toatfsss* Xesgffi of t&J ate* liter feeding

It Maialtlm g  W & m  y t M m ’.- m  .

\Wm ’tOtSt'o© fffii i#f«

-T&afr&k ||%*l#Ju
• • - * ■ ' , _'*■■

•aateslHftr m - t m m u  i.2 r m * -  m i  h m  ft 

to*$ sMfe of tost 2 v m * - -€b@' to&£ m &  M y  m m  

'pole wMA#* By to It grist ta Ib'sau

lift S^gal m $ . m  of to- tody Is yelle®*. 'fte tost 

*b& tomsl©- ispi-tem telita«ite
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ft!© in 4*r& t e r n  *if& m m n WMM 

:fat©S^sk' '$»teo 3«l»p«l §M;©« m l  $e££p$$ aro ' ■

fel&sk* . :ti-l i k s m n l  m g w n  I# tes t© tin

p®sis; of t o p  .rafrw hatr*. Oa

tssJi plft© last obovt the Xlor of gf©ti :M
• & breast- Sail wMt® tod m  «3 4 #ii; Is •«. bl&fjfe woagr 

Hi# *

W itte # :'i® 9 A&y®, tfeo ©atofil t o  gpm to 
ft m i » .  toglfe o f  f t  98ft* ' ito .a* s w a p  I t  e « r* ' 

grog obotLt 1 s$zspe lâ li ,©f in ̂  atpt* ifbe#

■ .tias: iftlfAey ao'-footes'takes -jj]to«* •' fho’ b«£y 

0 tm ¥oia«*4'to 2 $ an* sad m'tba $3 th 4 $ $  ' tfe®

. eatojillto  aws&iif*
M & h  Isst&r ©atbiWEllXfeg. (figftl)*

Sooai after tbe\$s.t8 ?|&1 3sp hm $: a Jaogtb

‘ of aafi law .ft Mmi'Wiltli of ̂ aaa» feat

i® fml© jtili®  with S i  &&*&

•sogl&rlft €mtl ab£t*<' ■ B^t!» stxfe #tf ti© 

©iito#Ilto‘̂ ®r« to a losglli c€ 2 € wa*_ fin- tol 

is aa&k&l with hltofc. itos * ■ ISM £opm1 m 0 .m  of ■



t i t  tib&aam %mm ‘brlgfot m  iml -ftytf of tM'

M m k*:' Thmm&# l«g§ **# f e *  &poj®u 
te lra t  #i& $& black* 'fie roti©’ mm 'wb$M tlfp&t.

■ a #  igM'-iars&l i» fefffptt

'felled &te ta to  tegft 'mm&mw- of 8g&B$l-'$*i3«nr 
Mlf®. tes.aitor si So cjf t o  s i t  daras! I to  &

faint iattiwttftti';wiit« .line-1© n©oi4«- % tout
f i« If d$y$ to - c&topilloj* gran* to & - of

tou t 4§ 388# ' faSs t o t o  mUwfiMm wgim ft lot 
of % iii a #la#s

imieifllisr mots®®®® tNat 2 ttot®. -of i®*f

la a firm to ; i^k, 4m$in-g. Is grsfeall|
-$$&&&& aaii ^dtSag-tates pse® o& t o  .tSlsb s»?

.f 243* t«j*

e&tgpp&llafr' h a s  & &sgt& of abooit fi m *

.teClm# a tssui ffiitli of h fcfta# m&t«
flse'tMsat ir-fills fiilte  *it& tran#**
■m.TO stoftk#-* " Sit fiopsal. wgia®: .In bright $®13«ra.



. fti m£k' I&tersegsea&sl Wmm M  m ■

p«jp nf tzm sm zm  zms of llaelt Of the

tao spats- each oMmSiml wpmmM ata sgger
oo© is Sterh -reS*.

■ ' ' vitfelfi '0 ©s? $ d&go. «ds©sf filar gpm to

a- fosgfL of V5 sap*' && fta sseihip a- slstfp© . 
s&fcos?fIlia®- crwissass atat i io-§ span?© tot&s of 

leaf ia s sight* Qa l^ m  i -It f feoiiiigs

sla*ipka to 4f csfi it ssalfe# ©»- the Ifta (tagr.

fc-rfS V O ii ' . t i a .  {>£&*-. W g  vOJt^P-atiL \ »> ■

■ ■_:-•■ ' .feeilfet©% after «ili Ufa? mwwptM^- M m  

' s ‘.laagla of &&>&&1|2 i&u sad’ tahs a; Beni sMta of 

$ ssu ' %  'Urn • f»3£fi is'f ic% .gsms to « loB-gth. of 

■steot if ieu Hlf'dorsal of S&e bo% bss

. fcs'lapl « i l  tufts of. short - r m f hairs* 

Ejgtpgaaf f̂ atifttsw

-' - tlito.aU. a«®&I wgioa Is- sa.Mfe^^sptei ■ 

atsit©' Ito oai. oamtbtg' ©I€& of it it. a -• 

m ,Ci liasâ  \ hli© broad teas liap a

tifcgp* ' Tfa mggia sjot i&e ofis'-aols iafcright .



sMU All the hi&m uvo toto  . fBm
opoaacte of t o  sillier5 foefc ovo np«ay:.to in tea 

»  is & ttnlotontel ::»so.avk?l®B» fa,eh esKsc&ei of 
to -toer rnsr fas tie imidoiiteto ssitse».

<&oat 18 to ip  dags t o  eatcppilla# rs»o\?s 

to a longfe of 'J2 non ■ r-n mi .a sir;"!©

oateteillop os&giesos cteto; 5 to 7  s ^ . z m  inches of 
leaf.. by t o  2ptli day feeding step  to ! boClj 

to lto s  tc  Ite sis toiiieiao t o  teft® of toiy rmy  

b f is t t e s  alom  t 'to to in  t o  aaisppllisp aetoets 

a saltte ie  g toe  la  t o  r ômte for puoabion- ytetinXJf 

toiteiPcte spots at tee £c<>t o f a t o e  of zmvioo® 

iti Com! to * ! e-tc** 'arc noicctod* It  /pea Into t o  

so li 1 of 1 ’{s t o t o  cloet ana soastrtos a silbc-n 

oocf-oa* t o  to to & i potion t o t s  t o  h. to 6 2spu 

t o  omocii ti lp*l|!U is ante of loose silte 

n ito  site aate nayfclclcs, tebeia* t o  t o to i i t ig  

bttipo tea tote Iton t o  btoyn

irw<(_  iftolig) is snieisr; teste hrmn ncastitog 
23 r.:D* x 10 so, bbcet 90 Qr-cmmtsp teote of© 
present in too last ctoateiial so.';-eat*



UsmXJy tiie moths ooc-rgo lists In the evening 

t o  at night t o  satis* in to  »lao# th© 2aft or 

prcl day afte-i? ordBFg&nee * t o  snaps appear to he 

s$uol In ratoer. t o  ssala not! Isss been 

flMci to t i m  to about 1 1 bays ant feasto to 
I f  *>16 days affcn or wgs&oe *•

By lay tin aotse &?e toad  resting etsaag 

the la# btislios clays to flic e&mtooc: plants op in 

the ePtmoos of m m  oM shate fcrne-s*

>ilte^ifee_£>a. aMM-
t o  c & t o p l l t o s  cm I r y t b r t o  i n & i a a  t o

Jtocl on 11; loaves of tho tree t i l l  tl® Js€ instor 

ay5. aftoryapls- they do$©aud on fe> fee earSaem, 
fee le&w© of vBiioii or© devoured wpaeiomtlfo 

Caterpillars Imm also been £en«& to bread m tho 

jrarfics. to n  B alltos lablgk j to to  m i m  & im  

gem ittg  w m i cfetonfift U rn*

St t o a .
.hough t o  caterpillars sre fauna in  large

She p a l .  divatian la s ts  for 7 to 8 uonth*.



■ nsffibnr-® they has© 'net attained to- status . of. .a 
ae*iftu*. pest*

lupterote fafcia -

.She. caterpillars &m fennel la m ill naabefs 
- timing btegust to October, ©a paMssom* 
to  fa ll groim. eaterpills 

l&sgth 75 na»
‘Bead width 5*5 as**
■The- head is saoSy black with-as. yellowish*u

white sark on the. wrtex and gsnae* • t o  ocelli
are 'tarSr ted.- ' t o ,irotboraeie .shield is also -

'blael with a. row of greyish white hairs rising
- fipom i t .  ■ On to  dorsal, side of ea©h 'seguont

of
tore is a pair/dapaal -spots one m  either- side- of 
to  a i t ‘dorsal line-. Behind aa&h*pair of dorsal 

. spots- la to  "mid dorsal liao3 to r t  Is a pair of 
spots 'bearing pal© rod hairs* Behind the so hair 
taffcs there is .-a traas^erse row of -grey hairs 

■' and .bristle© * . Tto  lateral- spots are -situated
■ below each dorsal ©pot. In between t o  lateral ■
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©pots oa each iafccracgneiifcal pegioo. is a tuft of 
black b ristles snd lifting, fhe Yctitm  la te ra l  

spots ore situated heloe? fch# la teral spot*. 2b#

opiraeloe are 4arlc teem  with klfiek rl**u ffae 

eso-shsfca of the m e h a r feet u m  arranges. in  two 
nms in mioKliaal i^soi«i?ios* ifpoftbeis la outer 

slo iiaw sermtel. edgs.cts
Sis eoc«5fi iilgJ|b)^its ageeies of

-diotofofe eonsiuiss of two layers of silk jal̂ gM, 
fritli upticstiiig hairs an5 aanfi partleles* ?tie 

papa (Flg-10) Is lark boost: Mmssplag Jf jg 12 s®. 

fm m  «ns about 60 ** r/0 ©m aster bools on the 

M#fc abSoainal sogasmt- 1M piml last*
fo;/ f  to 8 Tsontfcs -

fh© caterpillars .sire saa&tiia&a found in larg^ 

ntabers e» ife-etona fyandls Llaa** feeding o» |b©
->^l^-^wna>iWfCi>waii.'i*L>.viiir .i*» ifa  >MUm n i i ’l  wrfflJ'WMW* r  *'-•

ImmM* -

hbgsiifet,.. 1 ?achlnjd f̂tfcamla. oopfeai*!^

(Fig*$03 parasitises the larar



(z
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*mth a n t  uonaoou 1 I i . t i i  n u ' l  **

off* on tha w t e R  loam ig a  a n  UI4 at

night la • « ■  althar <■ tha awar or a« tha m t m  
iw fiaa o f  tha k n w  ( f l g - W ) -  Orlpaaltlaa A M  

« B  onoaa Z or 5 <«a aftor M P ^ i aa aoBtlawa tor

i  p e r io d  r a n ^ ln f  f r a o  4  to  9  d a y u . * 1 *' ^  noth 

la y *  1 m a l l  a b o u t 1 0 0  -  I 5 U c r a .  Vba o p z  ( F I  . 6 1 )

la era an coloircd, d m  a l. «4 wltL a Cljsotar of 

about 2.9 oa. aiad a LulrLt of 1 .6  sat. C.orlau la 

aaoott, lu-tuory, and fcrunaluocnt. Aftor ubaet 9 

to  Y d*yn»  tb o  u o a i o f  ta a  q l . v ^  la  scon  aa a  d a r t  

olrculup pottf- on the cido, whiah

to hatch & olrcular portion of tuo aba 11 on tlx top 

of tlx egg 1* bitten off, ua a result af wLIoh the 

apes of tba da e oaaco off a j a fciiln ll'i L j  the 

la m  vrlgglaa out. Tha lnaubatlon porlod laata

to »ecupy the top of tl»o dooo ua

ooodg. Tha body la soon us a pair of dar lloaa

with tlx setae frln . in 1 0 lilt Ilu . ban about

f r 1 ) 1 5 do o.



r at tnsfcai' caterpillar
uis smly .hatehod eafceppillar* hm  & leng&i 

of about 7 . 5  m *  sad a toad width, of 1*5 ssu Hie 
bea.4 So shining blaek and llg'ppoB9i»tl!>RGtolf large* 
sht body is  wii&wi dull m ite . In about m  hmw : 

the !>a5j gfoes to a length of &£ ejeu -11 mMWF̂ m̂  

fvm  lm  e.gc shell the hairs oa the hody aye m t  

and jjhjctl to^thor £h© G&tcrpill&r taom;® a abort .
1

distaaao firaa the 05; obeli and partoiss wriggling 

soeoeiQats few* soao tins. appartntly to dry tbs bidra» 
It f irs t foods c® the oiaptj egg aliaII aaft fop oa# 

day i t  remains without fbrtho* feeding hut f̂ ows to 

a length of 10 * I t  i®„ The estergillsr feois only
V

slightly on tbs scsoni leyy but eetiw  footing 

begins 1*055 the Jrd day wards when tli© body de~ 
%lofs a grooniah tings due to the gp?t«n ©oatonis 

of tljo intestines* By the fifth day i t  w w  to 

1 5 iisa* ibi2. ti)s Iioad appears to bo foil© ôpoFtiooftte 
to the holy.

B&feorial fe&tepos.

Head is shining blocfc with a fer .scattered

fit.



m

feal?** . :- wri mM% &I4* of th$ . & & « & ' ®m 6 ©aalll,
liss^igpi In ths iom  of a t&mGGbt'i _m&_& wmll 
%h»m Miat®4 aaloaaa S&e mQtMmmi® iiitll; It 
Iteie rnA m&pimmm, th® slillt- 'forfte ' It lwg£& 
aim Mi# sk ltlt ostoais lomrt 2£tt3®

Q& .$j® im# of m&& of tM m&mt®
fcaosopt .tfc&t f&gs® ®jp® a p ir  #i ■
¥3M@k $$&» .!QR &§Mm niS© ‘of ilsrslt tes® !

I t o _*. ms. Sob®j2. spots of f»$® sal 'asta 
m^m in mm teg«** ■ ua t&e 9fit * &® spot*
Mm olM . ttp tste  teal «b €bf 1 Otti, tb#y alsost _

iarfeo casu B§.te#a t&® tom.1 ®|«ii of w& . 
tils *  eta®-*' inr ifwn«asfl^TO ISscis as& sgst* 
CfigJlfil*' '.SM ŝml «i»ti 0tt8S&®&
¥elssr iistfew at $pet», w  'o» of ®&$fe
ssg M i.- Oirtl® m#ea . fetlor-fchci
.Jatwwil sgot® s#ot% «s& the
■ latter fitOTsi© a$* -tegs?.

Betas asi. tfcalp .SEK̂ flMaaafc*'fflLW ^ a . . l iWWl1Tli~llV J III|l. " T l -  ■f»"«T 1,n--r'V•*^«|. 1 mil-  

;. ■ ' tfe® to®#! spots -£bm asee 5' Mads of
|1) 'teg  tihli* flexible' hairs ibsat 10 » * te g



if# flidrt m ite bairs * gaei* wH C5) cb ss 

Mse'fe bristles I Bp a: - T m  mips ta®

sorrg&oet, cm irritan t m l J^sdMm Tim bristles
■*

mn short* ohmgt: awiotlm sail easily botmetiosls, 
i m y  eats gsg&hle- &£ ©aasisg sotisidcrafele IsfiCmtioi 

sal ffiSm os eaaifig I l J s q  e m h m h  : I v  bo so * is,

%o blast telstJas of Mils te t.v  ©am*.*! i lap* am 
mlljgttly diiftt&fi- is the rlm le  . liso lateral anS 
mats® Jafccfifil sfsfcs tilfio boars stoat whits hairs 

fieasufilsog ebosf? 3 •* !i too
boo soAsssfies cm;* oils Imjoii ole® and 

ape. sitiistel famaislo-iy I* m m  she iataaa'I.. spots« 

Tho gabb-maot© ® 1-0010 is ©ttestes laiftriofi to 
tbs lateral soots. •

- lit afeeefc % Cia;s ft c siitospillsr moss to & 
lesgsli of If sis If gysffislly stops Iteblijig ansi 

mcttltg*■ ■ ■

t&io os?. taooy lags ' i c’to -J.tl tbM .itliijj the body

pf® scilusei is  length* w* as-ioisog m lp t l te
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m tim M m  wito too ope lets 

finaly flxet 'pa'tb tho sa&stvalgBt* . it© fg^* 

t&Mg-%' Isapgf fediaal split m  J&m &Mm m&ma m. 
tie itoft slot-- - Ssa lai&fiia fattlos of. ffeo body of 
■tlfe. ps2ie» itself ta t Is, tk?~ fossa- of

a St Hit fee®! '@?̂ mXJgr ©tmlgfetcas out saS'in a 

feu iiisiitos tfco--basal is  fiX rtlsS' mM m$Jm M mS^m 

-J«gic*-_v 'lop- gloat tssssofeg-oa &&
m3 thos tfe®- Msi po^tloa af. tfes so% in d8Sga, oat.*. 

5to em^ss lo left b©btm2:# fiaei oat-# tbo 

sfcp&ttts*. Ito ssealfciag Is; -e^iot&a tfithia 2'* 4  
alBtt&olu ~T«w ffG-̂ oss is tlm -s® testate-*

Ssiculi im tm  eisteisltjto
fexaeiiete% toe - eatoi^dito im

a. -leisgfe of eboafc 1l|*5 '-aft*-. sal a i&a3 sM ti' o f • 

'2*3 a®». ■ . toafi F&io flaaSi ofis
ilistiji<5t ©©slit m& miMx&i hffmm smi$SWMit* ' Hit**

tegs’s»fi s ta g s ' gala t&£tsu ■.. Tk® 

fe^&lsg .m  t-be £&?«t fey iy  
iiiM it .gpate® to a leoeto of tf «§ $&* ; A 'gm** 

dooiismt blsolt tings agseays swop t!se bofy'snS tbs’
oeoill Wsmmm feslisttiiot a? too tea# tarns i$p&* ■ ■



Stisragli- tie om&gjQimfci o f i s

slsilar to tfa&i of th© gf^msat Instil & m  -

Isliftiwrfe -ftt© |o the fiarfg penst -«©1«123* of t o  

bofy* leto» tlia Use of lateral ©p#&$ i» .& ;p!e  

wiiit® swssigr 1$bo* ii © Is iW a ito w jto i 'fe ll ollt® 

fia^  lisG Is  -also jsr&ecmt Joining-to .

©goto*.- ■ ̂ fining fiWBi tli© Bill fes&X m g l m  of t o  

a»M'tfeasl#'-s©gasiit ss&- ffroa t o  first ebllm&ml 

'segssst is- a. to ft o f ®s&S. .yellow j&lstlo©

sm-'

J  4- .  V

. IBjopfc. p lla» ©lAitMBg bj&stlao I¥a:a the 

■jsoa®?©- sfpmxfcetelr t*| s^*;npi toy  are sgtfomly
*1* sltiafeot to  - ffeo cbr&aX spot©
boor.blsok 'faaifftles am®. JajagjbesltiS' long
m M W  halrsr $ b m t  W m *  ' te@,-to m m -

toFis^jsefe -ant' to- laat ©bjla&lKal m$am%
% im  loBg-lmiŝ s ixri«® «lt& tJie.lmssl half blaofc 
osd post wMto



la 12 days the e&to&piila? gpoftft to a length 

of about JO rsst. A eatopgilla? eossassea about *me 
square lss& of leaf In a ni$&< •!& t o  1 litis day
m  fbudJUig ta to  £iaoc and t o  body gradually jots 

■pciueod to ^  25 ssu fMat of t o  long bains

ae$ to d ; the usual Bumltiug &£gna ameai? sad t o  
oatofSilos* aoults m  t o  19th an 19th day,. 

iMpd lastap eatogftlllag (flg»6^K
f̂ust oftov laoult t o  oatsm tlte has ft length, 

of tou t 22 m . sad a hood uidth of- jJi. ek. t o  
hoed Is uala white >.?ith a gtfoonish tinge.# Qwasl? 
legs 8pc posy s*ed and -jprologsi oapo pale trMtfe• Body 
hm a goto ciasfe eoloop bit to  lust ab.te5.Bal seg
ment- la falo gptxm* t o  bead la ateost hidden, by 
t o  long £oi&lls of bains bopne on to  s&ss cad aeta 
fcboraoic sclents, ftitblv' a -day to  eatoppittaF 
gres's to a length of about 2? si* and eetiw feeding 
begins a fto  tide ponied. By-this tJbe to  bead' 
fens dash brosm slth a nttcm but ^osSnent traas- 
wpss ubite etoeafc Just tout the elypeuo*



■Esttapp̂ L feetaras;

1 the mil tet&l vegtofi pi the mtttihoipaeie
m § m B %  wi-la:t^© fleet afcis®!m l m § m m f %h$*e is 

'.e luft ef&taefe bristles - - -
-fti© BfPBBgniBmt. of tl» e$ete if er

la the- tot h m % m  - fb& iomal *$ot& leeeae tot 

iefliiŝ  fee to the 1 ©®% p*®iifit:.esSj@W' a t  to- h©%* 

a© h a l m  m M s m  to®- ieiml' spots 

iseeme stoat flisu-tRl the teltttef sea®*!4©

_■■.!shit« M im  h&M m  lateral. 'ep&ts' 
.s&eeuge afeaet ?.tsa* The eUthlBg- 'teipfeto P i the 

half geeoto 'af^oifast©!^'!^ a»i they «*e 

fjpmjpl is t m m w m w m  rows- "la eeeh ee&imit* the 

a&teeio*. eor la tout af-tite &$*&£'sgots, aad-tto • 

fs#tepiw toehJjafe She M u g  h M m  rising i s m  m m  

-;iB!i seta tl&e&eie m g a m t e  m a m m  t & m t t$ aa*

-la VI Mf® fl». e&tex$nW .jgw»« to. m length' 
of ehm t -h$'m.* .Q» m  m m  ago * alagio. m tsw plllm  

êoaaiso# £bcd^^"sEpsi& to te . of leaf in a sight* 
-% t o  1 7th Say. the e&tsrpillaratepe toiiag ss.4 
ncmltlsg toko# flsoo or the'f 8th or t$H3* ctsgr- ■ -

fO



; Jmst a£to*'sottXt the ©stefl'ilst? mms&&9 
gbsut fSm u £&&-&as a fceiwilfli na» B*ft&

is' pslf «Mt© sitfe a Hfpat «d& s

A- sark In-the silkl© feoriwiag t&$ flatiia© #f

- _ .'. Bit i t  &im llgkt

-g p & rn *  W m iU h lm  & m  vsd&Seh- h i*& m  m %  basul

$o?£ion© #f th& m it m w m  m m  fpiltts ■ th&ra&i* lacs

apt p&Sft stilt# tritii &NRJT fctpf-- -.HM sii®
'is  t o f  ptf&esr vsifch llffatfp. :%bmk m  the til®#.* - 

WiMiift. a iuxr film' e&tosmlllM* gpm to & length of 
fiboat f&® gM tsalsib tlngo Sat &e la s t

.aMosalmsl m g s m f e  C lr n g g e iu m *  ■ Bead lollops ft 

&31/s&lloisr timl with a &?sm bx^'bm&t §b®w 
A mt& "nMeii, tanur » I -  ’ 3$&?a&£» lags ton 

m i  tlillr tarn .mlt f e w *

SatofusS- foafeate# ■
!̂L.iwii!i<iiiiTi:il*lii»l'iii'iiffiiMi H i m * * *  i n t i  f*i rpi ’imiinnrTTT

. ■ ." ‘ 'tte &ms£t. Mp®t% um om l mM Hm>k brmm*
-la frorifc of/eaeh pair of- te sa l spot* is fair of 
poBfjbly eirsalar black spota* flies© spota flfpasr-



£i# III# first titie* Mt-elc hriatX®® •
m m m l M g  J an* ari*« frost-the topa&l spots* S a m

o f ‘the h a to  ’.rising fras.fh * la te ra l finite: of the

g&pg&ts'fcaw eapitete ©file -ami they • - . ■

moMm p he B tiB* Imkg ■f&$UM-ba&p& mmmlmg - 
about 25 mu fin© fro® tbs- smeotiidraele m i seta

tteasi#  mgmmt o
.. the •oatoffillsap-r toS- p?as£<»s3y aal 

t® -4 . length of ehoat 60' *  62 ioaa» I® 16- to 1? isp u

A »lBg&r-:eatefpiX-te eeodws about t§ fgftinf© iaeMt 
of 'leaf is. a might* . Iterl&g M j  I t  

:m  to  js^ titete* l i f e  18 $&$&* -toting A® - . 
^ .iu sllf sts^pl ftmMMg t s a i  fls#© m t o  

'ftoxt .day*
fifth iastag .egiwnlllir     ■wiiwipb©** jiiivani.if n«um rfi«^ -

Ibweti&tely after aouli t o  «ategfilisr tai 
■e Isngtti-of abenh ii5  m *  asft a hssttoitth of an*

to m feiiftli '©# - p i  an*..

Safcemai ihafaapge.v
j r n f o  w v w w r o i  i ih * w ; !iiM*ii.J»iMiilc ,.» < 'f . .3 jt f 'y i i  j i  .» ■ " “ ~

-  .  . • fi

B »  apet® that tost appeared-In-tho l&at last a# 

1 b' front #f t o  Sepsftl f$@t« ag© so® zam distinct* .
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Qas lateral spots boap blaoft hairs rosstiriny

abmit 2*. an, ‘.so iiolrs flsiBy fjpcti tha mmfcfo 

lateral spots m-mmm  ̂ mm* m& m m  sa$ltato encUi. 

5IMs is  a cistis^misliiBf; shupu&tei’is t le  of tala 

iwt&r* t a g  palo calxs xisisy S r m  m m

mi£. sota fclioraeie 00fronts ocampo cifefitit 9*5 ®»- 

..•itMa 11 of 12 tiays tbo eatery! Liar gp-aras 

to e Xecgfcu of «* « Of 1=12, 0a ou a single

i- 21'vlAmi soiiSaEias about 5 to u ggkVJW emseiob of 

loaf la  a iilrf't * F?ar; iljo tVtfc Say feofltey is

rmh^aily stoop 2 eis! bo% pts y©3ueoi3 1b length, 

to ?0 V2 mi* • Ti ti# 2©fh or 21st ray octal ting 

takes place.

olyfch- Instsr eategriliar (Hy*6Y)»

iaooa atiaai1 no-iAt toe rater pillar has a 

1rnigiA: o f  -ohmt yG rm» am  & laaa triflth of nearly 

6 xxi. >y the xojft lay tao caterpillar’ >pmm to

fjpetoiai features...

'hero aff*s too tre&mipee per/s of
hlacl: oriaci'OS or user: sorx-Ohl;. llnost all fc.fso
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olothi&g 'hairs of ths body are eapitate m i to y

measure about”5 a®.- Long pllow Imirs from. to *  
mesa m i mta thoraeio se pants - measure about 18. 

'm«- t o  black-bristles fro© dorsal, lateralS:snd 

•wutro. laW al $g©ts saeasare -about p ssa*

Tho'©rGohuts of t o  aaoter. tee-f ara .-arraiip.t 

' In blofdisal jaosQsetdes.
Tho caterpillar is a voracious feeder and in 

M stegl© sight i t  .@c&suta&$ about 9 * 10 sfiiar© In*

... eh##--©Clea£. Paring sotoro attacks* ' ecoplete
de foliation of t o  ©lamp results loarisg only t o  

psfadoste® and - t o  mid ribs of t o  le&ws .* Within 
18 or 19 days t o  caterpillar g^osrs t® .106 ■* 110 mt. 

Os 'to  2l|tb "of 2ptli day to- satepillar stops feed- 

! lag a»l t o  body gradually fpfte roiiieecf to 55 -  !|§ 
ss* • t o  sides aaar derolop a. 'gpsoaielr tingr • -«©& 
tlis bead te a s  At- this stage It asters t o

loss© soil -at' t o  bass of t o  giant- 4nt pupates 

2  to-li iaobes bolsar to ©serfsi©©* wifcbMt - Q o m t r m t -  

i&g' a'bmmn or m j groteefto -covering. -la t o  
laboratory, if  bo- soil is supplied i t  pup&i&s In a



corssor of tfce IspoodiiL ; vbo. is afc first
xmito -Jite a $*oeaisi; ti&£p la fchc-roglGR. of tbo4 

aic&ttute* Mmih an jfescr later* tlio laser mgLm

ihmlam a feooriiict tiuls 5£ tbo fra*:- of a ring spoond 

©aeh sotpoat srMal; lii two &mro, csteiido efc&TO* saS,
1&e s&ola pi^a zyxJ&alj  ̂ tarn© dark tows* 

fgpa (fig* <*B& ®)K
Os Ete a s tra l si^c of tbo Otfi mM 1oe? 7th 

aMcoimai scgipste iboro is & odb? of ttzall tabular 
‘iŵ tnbopmmin-. On f£:<a last sorpcst tlior© ea?o tcro 

• sots- of <»«5:̂ u3ter tiao&s* fosr is coeis set. 
ptga noas&rcs ^  sn. loar csid 12? aa. aeroos in tbs 

thoraeio region.. The pupal period lasts for 3 to 

7 moutiis *

y»atoaT osaoles »

- - A _ Viaciiiid fly  (■Sagqolfa I^cMcam) lias booa 

fowid to parasitise tto caterpillar * tor$& mefcer • 

o f rot mites hs\ig tear oJso £ob&3 on tlae caterpillar#.

t̂ofaŝ  *•
\:m aaterpillar is £c?nr4 la Ispgo mxSzom



%

taring items? -  Boeaabai* causing lieany tafoH&tiob* 

Siacc I t  os©ia?s or-iy in .ddcly seattorod gatchos ■

arJ na Tiirlo sgM.-1 oathmzsk fias oci gc» fur, it  
eaimat "bo cousitarod yet as a aaj î* jmst .



Ti

MstiggnlafelEg foaftageg. of. different im t& m  o f  

tfea OfaFSaagB iMsm&mrnM, fenioiom. o itta ta .Wlk*

M m k.lm & m * Bos^-pala ^ m m i boad block; m tm  

os% d t  tf© kinds* .iSbaet blask 

turfLsiitc and tm g  wblte baira.. Jtong&  

i $ 't o  16 ms* Bead ®£dth 1 .f ; $ou 

Seeoiwi sM© b ta k i M-sd dark broms,;

Msimjm&m tba& f*o kinds. A in fi of 

. yells#' b ris tles  ©a tb© m&t&$horax and 

the f ir s t  aM caim I sogpest. On nosh 

aS&o iso faint-fiolloB lines* 11mgib 

10 <*■ -$Q ms. i beat width. 2 J? mi* 

ffeArel instsarv <4 .toft of bla.sk teis-tl#s i s  tto m g Im  

of- oota thoras '©lit f i r s t  '’abdominal 

■ g©p*mt» Um$k .28 **■ *lrf» keai 

oidtfc 5*5 ara*

Instar* fonts?# la te ra l, m i lateral spots of
if- 3*- •» • •

ttoras bote oaattdte f e i r s » _ Hi# dorsal 

spots polo brffl3&-£fith only brl&t2as»

.■Istaral spots b®fs a- few black b ristles*

Im- front of tbs darsal spots a .pair of



?e

in&istinst sg®ts* length IP %©■

.60 asA Ifeai ei&tli k*5' w?* 
flttfe Inatar* 1 1 1 hate sis lug- ffcoa tlie ■ w a t w  lateiml

rtai Ml®mi spots JL®fcgt&
$0-'4a 00'ftou . l®ti wfiili 9*2 m*

: Siifa l»gftag> S&a %pmm§vm mm . ©f

. i&aek' fertsiln# -ae s«eh a@gBesi$»̂ ihdPt
fallow b?l«t3fs$ ©fetktfig/t ir  fea% 
©ifliat©} -Jengti $6 to 110 * *  ttesl 
wlitii 7  ■
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Hat© ■ | : f ©**
'flte.j* » fMtI ' ■ 'il§ c "5?

Ulifmmt efejp' { « e  m im  4a sa

' l #  * { * '* »  •<»*•«» <*6

©'$»1 iwfcaiH I h.i, u& *' _
#?¥st «ta « »  w  y *  g *  ^  te a .-^

9% .

isetw

] J0,11

I 2 4 2 *
I Ma.ji2
I M tJif  
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\ 4 M 4 0  

vf f  J z M  
i m z M  | _
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k
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4 - fcfe il§ae .

o ® rmls lutlfccla m um *

ete-v_ilXai?8 im A  m  ms?^smm

iItarJte lx feoiitic: on %1ip fcllaifcu

Cap-T )̂ •
fcsrte 25? x*.
.KCifitt s l l t l  f  Elm

uom ^  Qekmaocms- Ad psiiteamx Is tes>o£ 

a slitefe p®3 rsTmtes mi olt&os? feos sVAoh
*

aslcis tafto of llasr Im Ips ^oasspms eteet f ctm

ikmBiii msdkm, I s  mlo tease mi& 'testerls® i l l s ,  Is

a sale- yeJl«i eelsw mi sited* silla* m aid tesscu,

' h l m k  line si-' vc ite tostel i*ogl<» isto fcis

&a$roo-» ( k ’OIteoi? site of ibo sis aseai line io

a aals of em>ic os, eatei ooomnfe alffe fas? te  £!i®

texte ’ te®* * : item ‘fete rl.cl tepsel m ^ Q U  of

fte flsof aim 13® steote teicmleal ssgmafe avisos

q, ^ o d B d i t s m m  teft of aisoi hol&s*

fete tuft* a ? i teife Iisleo tee goes* Is, f fete?
■:

mi&cjmn Jast telm? oadt clesoai soot is a ; tsff  

of te lte  tedpQ. &2onr sate te f t io tin. tetefteL



eg

snot srin’Oinilol oy a xihiw  xdrag. Ho lax tto lateral 

apors arc tiio o'j>iPv.cloo« Pa Ion- tic  X£bd of Mtortd 

riotrj arc too vontfo is.,tore’I a Aits» Ilex' tec.1Su

i.! . cr.-w  *„. ..I,. .•. -Xjx.- ; . i . ' . i ' ' 1*u ' - 2,ii . ■. .X .a y - fS V y  v

sixth an . sovucfe:' :in&l mnmr'\t ttcpo is on. 

txo .oi&nte hue cbmxi - lie :%t cacjl, an ci?oi?sj lie  

pifl:: 'rlap 05‘,'TLn*

lie cpdc. O'Cs ■!?:' :'i\- sf'oiogy a..-c r...nr j;gcl: is-.

I jC  ,'i.. ;r y c  X ! r_ i 1  u- y  C  .. ■'i.- v* w,J J *0 S  »

lie c.nxig.i,QaiG peofQ)? terxkn? foliug-c or I 

tesl 1/ night* nog ncaaily re;? -in  in ih-Mc 

l y n i t l a y  tiro to ay.da ca* light. leaping tic  

csnl;/ ntc;??-'* lac eutQi.s;il2u.->:5 arc* rxcriioioiin

la-’orr they llsncpDc, rt/o or throe &$ra
t.’»0 in re irgnrfii ay .̂ .xy iVon. i *H,»i onl
g^adjnlly cl,, dangli. guix rauuuo£ to 11. - m .

*¥*}• v
'■ - / s J ^ v X -  ■ - 1  _ i X A i . - ' O X  g *  . . 2  * g  *a> - a 1 A .  i t   ̂ i  2 #  l ^ . r  < 2 -  S

,g21.-^ •?..’. J i J . i t U S  £'■ t*  X- ,*2 '■ i l l  I  * Cv v x  A.1 a '2. y -X ' ... %  " n? iU-n- -. * , " 0  <s

.* • ' • . ■ !  *••>. . *. ' 1 » /"I . . . "  V v -" 'r ' "  -n s  1 ‘ - '  ̂  ̂L** "''X  ̂ .  ■“ '• ?■•■«■%- 5*1
’ U  . ^ w s J  ,1 ..a .1  •’ U ’ a U ' O i i  .£• « n y j x v i * . . V v V  £• A - w _ .  i V  -‘.



fho ©06000, consists of a lasso layer ®f 
soft silk to wHsli aaa& partielos# .te-Iro c»S 

dobrls ohj llmite adhering* rum ffi g,72) is short 
erf! 5gpI: te « n  tessairlsf 11 it 5 mm r'fi® m m l 

mm.oa last® fas 16 * 18 says*
tea a&It is & visous team imtt c?Ife!i so 

arteemtei&l smsm; sscl masaXate lixm tm the f#e 

tfisys* teiey ere attrietoS. to i ite t .
' • ' 4 k  ^

te® eatorrdllCEPS arc asitiily found la small 
nsobera. tee Aa-iase Soso- is  sot serious

ctefuliaitecix tales jslsw&e to mxm extent.

8 J



Length - 60 ** 0j m«
Bead width - mm*

!fk& head anil body b la ck , critli b lack  b r is t le s  

mm. h a t o .  Thoro Is a fa in t ^biro nairtc m  tb© 

Lead outlining ~th& border of vertex* A i m  s h o r t  

hairs arise fpcm the head*

Tm  p*otJiopaeie sc (pent i s  nappo? m& pro

vided with a rm tl developed b lack  shield. on which 

•«p-l9Q.-Jteu!L bandies of seta© m r m m i  transversely* 

’fboraeie lego and prologs ape dark brown* ffie 

crochets o f  the pro leg s are h e te r o i& s . ■'■n each

of ti.fi ®c|posta behind the prothomg fcaofo are 

a - 9 transverse bundles of black seta©. i.&ch 

handle co n sis ts  o f few kinds 'of plusies© ©ctao, a 

so opt v arie ty  noasnsping about h 'cz3* and a  long 

v a rie ty  treasuring about 11 ma*



fofcpo pupation ifto cutei'pillctv sir; on 

Gael aftoa soiJeeiirn & suitable plnet- in r.se ra’&unfl.. 

i t  enfopo lute fcfco loose soil to c. uontn of 2 • 2ft • 

Incises* - f t  coaooa iFift-75) of olacf. silo Is spua 

fee zfiiloii b&Jheii ana ser ft mntiejos cftftopo,

ftfu vaipu i¥lpi«fb) is (ini/t: bPtAiu snasapisg 
t€- x 6 ssj, 9en to t e t o  eaersstep bno!® aro 
foimCl on the la s t etScrlpca f®iz'Qnk»

1x0 \w:»ai ftnmtlna lacto. ftbn 22 - bp cta ŝ* 

fki ad'ulto ...aw been forced attnnotof fn M ^ it.

a®B£-
21® eatoppiilat»s oochi? only oecsolon&lly 

anil hlies iiEOpe cloue Is not eoi?ic®t»



Jl J»
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seascsMU fesickmee of ,

•»
’fasBiothrlgg itai*

Xstyoquetl^ nod tmvlms work*.

'ails feaFtsiEt pest of &mumm *?m timt
j?ep$Ftcfe fpcc feaaalals in Ifjlf. tfeaafeioliBS feyor 1- m
find uaa m^sccmently noted fees almost a ll fee

eas*d c o gjpoiTiag af?ess in hoitfcfe. Xifeia (feyne

SI® life  history., states am' contra! of fee pest

hao© boon Ctosefibcfe by moistss aafeaiFo, n^aJa^alma

idyts? and lyl&sita (195&)* S^rsneniisr: (191#)?

Pafeanaliia Aijep &«<! poises ueoeor* {l^kl),

and Jonor (1910)* Is  this papi? ifeseFiiuttas on 
*

too population i lu@t»atiesS of the pest in relation 

to' tho InOmem® of tamporafcnpo, laMiaity and
rainfall, ait mmet teat has ngt poeeirou -neb 
attention^are pveondod ic sam tk>tails

*Sta&8:&r ntnfji Ctyl|2) ©pootpcl a noa gomis 
lisaalEglsbnathglPa to ineJaSe Taerdoferi-ps
oaFlaSSiT'li^"?fel iMiiasalla* :

nn»iq»-.iiB »aft< u. u m ftm m i law i nm nw



m

Matory:&ni Mbits of t o  peat..
in iw 'j     « i » . mhimc

fbe insects iahablt'thsi 'Maf m& tb* «
tbe mmm&t m mug as s teen in<Uvifiual8

Insisting mrn^ing fesM# s, s|a## Jeef
'to a to  gikmir^ thmmiMg mm m  ajijijSii' mt aimlts 

issit® tbebraet* in to  ffttfcenoa* ffet 
Injtify oatuttft t& tbs leaf sbeaiaris iittl© exsept : 
fca* an. oee&sional 8dlQF&ti&ft» ,0a the otbei8

' the taags e*ase& to t o  ia&#eseense t« 

'eo«sMti“̂ ie  * - tbs flssfti? bats sat • tesy young pete 

. &». -leearfted for to  s if m i ittjapet pwrtipm 'set’
’ aalfOHiefi‘»ith a eep&r pootb* law  of- t o  ' 

af&etM glom m  m& pate w ltor a«i fell - «ff.
U w b  t o  teftegtMgsoaee. ’Stall- s&leli. is-' sub Jet feed 

t© t o  atteefe at -a teate? up p ts  ®tm&mI &a& 
iimlfo frail as a m m lt  of &hioh t o  zuk&sp @f pete • 

befo® by i t ’.p't® eoasitersbly fsteest.
gp -are laid la' s ilts  xsate h f to  - ovl"

- iw itw  ’is  t o  plant*' . «&©fc©ggit a. niaate, 
tromsittetmfc pe& shaped eb$B6t* - "fhe-eggmeatause 
fivst #fHfs aui;tiae $a3&seeat .oafc»|,« eaa be sssb •
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wltb feiMjip’eyos m m a spots- Vriese com m t m
mJJty ©Mte m in iu m ' , nymn&»f scte ttemt and fetid 

on the scip of fcto plait by laceration ass stseMJfipa 
7m tmdcpgu fens? vmikts tiiey bee®*®
&&8l,ts* i1»?€ is not! 11lig po?nai?febie in, the aeeew

end third InstarU' accept a mrprossive Increase i n  

slse ana the proseso© of *?iii£ midtoiits la tbe 

lotto? stage. ibe next stags is interesting in 

tiiftt tie insect; raiaine ecmpai*atlm?3y ̂ .ulcswmt 

Hie a gage* mis aeults and ocock&s tee ahalt* 

Mse iifo cycle fra* cyy to aislt is completed in 

about a south and fcbows mm ebant 12 gpa&rafcioos 

in a year.
Viicsxgii bath Bates §ai€ teialas a;>e present 

tbo- usual u^do of repsoduetioia is gofft&mo^&notio*

Tfae fcrteic maid-' lives for § h m $  a month ana la 

r m m  eases up to fe/o souths Xo$s about forty ©fys*

I'eelmteatto m& design of the ■-

la counting the insects i t  oea mmms^-r to 
separate the leaf sieaih fptt-i tee ggoudostem and ■



in 00 doing occasionally oodc fe ll  off aial -. tiers' 

vmvG M£i oseised to tfce oiepey of t&oly pye&atopfl. fl«» 
iks tins possibility of laelmiicf the ppogB&y of 
those ftiPAiig tbu rioxt observation. aas Ilsife©<L 

‘uJipQi'ovc, i t  oat; noeesgaaj/ to adopt a s. ?aetho4L 

1 x^lieikiory ©xpojpiiaoRt vnm couduoted firs t  

to seo x n m llm * fcbor© x sm  any skmifleajii v&Flatian 

froo plant to p lm t  wits Kjyaihl to tlic m st is  

th-e arsa Dim-r a t io s  - oooeemtiosc om

throo blocks oe looted ut 'mii&m ecmi&tmln£; 2l* plants 

omeh r/era sttado and iitd&ffOirikii& touts of analysis 

of osislca&€© £ & t etacfc of the J fic 'O k is for plant 

olffemuoe aenc oai/pied ostn î a© rosulte of 

analysis o f vuriaiie© &r© oimm in fable 1 &,
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<MHSti*

Bl&oi l i t  -
~i|■mwiT|n|if  in i n  mi"’ "Tlr i ini iifnrirai m

r ~s **%*
'I:

1
Sac of I
spuyeest.

i
S/f !:«

5 *
3  .?* r<S»«£ *
J '- ' '*» I
s ii ■ ; <•

igliatf; 

lator 
: « 0

f 'teW. f

l « » .S '£ 0 |  5 * 5 8  h * S 0 r

i-a: iajo^o-l

©Mai | a  * 370.^3? ]

Pisst Ifffteewe sot 
significant* - -*

fh& pMmts am cqually er ioilten&3y affootoi by the pest 
tjae foPsfirSsg designed . .



ibocty five elaatc soXeeiXHf. at 2 iw & m  Spcp, 

tm wm& of cfxmi 1000 qopcq q q jq  •oxcr.ie.ixl v o p d la rt .-
' - i.<

ouco iti .a voQh fop  tea yoei?3. In  c£?:. cpvisig the

■ifkiDfce* &  leaf' s'joatii \mo p o ^ t l  fipco. tiso vgcacla- 

ofar: tJitotafc apy oF^mlsK, Viia rmchov
of iooiaiAialG bobo eeBiiUOd Q,©iol:Ay oitL fio IidIo 

of a Is;no» soetoil oeoopalB̂  to IbbIb different 
stcypo oof cobcbqcL foo tcB̂ xocfiBPCy mlnfcJl cad 

'iBodity bob© also roentfSccl fog Isio yesps bob. fcae- 

pgesbIGs :oos?q statistically mmlyoed.,

otago Bsal tli) elri&tie eQcdit&'fts (*e3$pi*c& xPQ 9

ImsJUiify wjO oalnfall}..

asssJla*
fks fbllaiinr; tal>2o gi^os (Go cc&TelutAon 

Gttoffeloai bofeeoa too isiziuop of tfyalag 1b zmli

I ItiiialBll I /uriSity

| Mbit tr^lys 
I siioae 
I * yi|)ts

.12a  1 • ..01 ya - 1 .0559 I
*Pi5a f 4 2 *  I I
-2979 .3972 j * m i



Xljtls not difflgalt t« see tmt tie c-:* jto l&tiens
{■-re net m ry  iilgh. the em it fciiripp ej*e tm

leant affected, In the op&i? of t .142If Iniffaciiae

on, the- ainlt tZifips, topopufeiro carols f irs t ,

taiidity cooond am rainfall, the last*
7lie pgpae as si ays pm 0?® »>?© seriously

affected I>y those factors- dalLfail Is the oiost

influential faetcp asxmr them. r-sinf.-.ll oM

Impi&ifcy tefid to destroy tie thrifts sMli tcsaer-

atore mips too In rr»*th «
Tbc rolati'sisllip hct&oon tie in tensity of

tie tfcrips and - elimutie etmdibioue lias also boca

smiled by tie m ttnii of analysis of mFiouee .

ahaor rations for ton o6£8eeutl<9& moles ikwing &hi<&

.0 finite obanmo in tsasQ- factors v is . tessperatijf1©,

pairfall cmi taiidity arc kaamx to haro teten place

t<w considered aafi tie teat of analysis of mriem©©

otj-toe& to 'see wLsjtoer to m  exists acy

simifieaiit difference mtmeii foe mm& fmn m et

f ’ xmk* S. significance in tols test shears the

exigence of seasonal ■eirlatiahe in the Intensity 
tihdmi establishes the foregone -ecmelu&ioos. Boles' 
om given tm results o f  analysis
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A-.11 m m  lie# jssfc fe® indie&t®

t&e dldtrifftit&on of tto  izLtoxudty «f

the t&rip# â ewfiitti to f

Fairtfall ttsi tedt-ity is fitted to the difftanmt- 
#fesjps o-f thxdfte. t&e e&isfilfttie&e &x>e fairly 
$£b?3$ sBd-ttj# e^aations. w© gi-ata mlm ~ %-

||J-| *  M f l  3S ^J;'<|. ( 2 g  *  %q )  */*’ &| g  < X g  ** X g )  **h

~ ' H }

m

9 mmk . . . ;
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Ii| * Ifebei? of aflult thrdps fi| • Ijli.Jf.

fig « Imtih®* q$ jpnpa» Bg - Ii5«0 .

Bj -  Tmkep o£ ^rnic. t^^Ms *» ÔMi.

| % t ° t ,2 | | •“ « 41*21ctf,j

| «|,J- ^  *2.3 ] ~ V22G229 - .2©fi5UJ

| aM  *3.2 *3 J ) f *1l|0ls5 ~ 3*<S2&5 - .207&5j
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mmm
Tti[r1i LT " n  ^W iU i rm m nr n t nrnTiT*

« « . iassMsasu,

feKEthoaare* :o Mputb t flsivT?)»

June to Aigast Mrg& mtabors of tMa 

psfciiM (bag worn} mm tmwx eating ©Im jte koles 
In. t230 laavas of ear&acixs*. ribo ttaiili la s wto&y

Vimlf ©sth oltli % allse wings * i>mm too fetal® 

is- & Wi&t m m rifitim  of t&o sans ie

Vsmlo (flg//B)*
v o - s  ‘v-.a.j-

Ulngloas, tto bead and thorax

blacfe ogil well oMiiMsetL tZfee toad segqe&t bears

i^stiBgas of tk> %es not (n -̂seni. Tbe
tbomele eagrc-nfci* boar vostlr<^s of lop os stall 

strissao, 2ie a Ji® es, a mmm yalloa tmssim egg 

saer liHod with. ©ggsi tbo yostarlor portion 

p&ar?c&9 ta p  ring to a points

length rfj. m . Broaath iii the i&oraeie r©~ 

glofi, -  5 SBS*



m

■ft® sfp - 1*13 by ib& female In *. m ss of 

afecmt 2$01ri&&d& tfe© larval e m ,  . f l» f  m  rplseiio&l 

& '-S I« te --3 f 0*2 xn» ’ fe e b ly ' Ie.it eggs mm 

■palo yoHm* but -fesi gp*y' By 'Urn netf day- ' 

ixusofeatioa joried lasts far I f

■ ‘ ' Hie Mrly ta&tobed 1mm mmmm®- oboist ’I *f m-

iU» ft- .mm® -m% #f tie  -®age a. loos# simtiug of ad- 

b$s%m ffllfc. i s . soogotod flie ■ fbo 

sstes^ilM r tegfo* 'to food ©a t ie  o$rdaaa&; 3o*f b y  

'**&*fi»g  o f f  tfe& oj^domS*/ . SmmimtUi 

'&£ t&anGfi’am 'mttagfotd to- I ts  -foodi&g. 1 -

WimM J .  to f  day* ft ooR&aot on®# is- fowmA

s&is&. 1*' ess*®!©! ap*l||rt wtssa tfeo eatefllX isr a n ***  

%  Sfee .1st. is&BfibL. I t  gpcns to '$.5 a»* ■ - 1» th*

8 !B% . ' l a - - t l i iF S , ' a t o t  16*£ as*. -a»i: .ln tte  f ifth  

ijy as* t e la g  the gefdod of fepesrti tb& #«s» .1®

*ia* uddfagso?* I f f f  M ts* ' 3h#

drag* fir-M g- $3o«g «fcl& f t  skhhmu 

Wills' at mwi 'tei& g d&y, I t  mbtmkm. tfa* i«ff©a 

*sft - of tie  Mg with a s i l f e i  to tIm .. lm £



1 0 J

op P3on5o8teis lie e:.-50 *.o pcrul!;; aotiioci • "itl 
tie tore? out oprou cpc* too Im'oz* aid  mppoa and 
mpopiLpg '.as pull of tip; ease is tcipp :url Icatliopy 
iso feu t’iD flier Inesp li&isig of silli* umdiig 
c-spIs atenso t;’» outer stipfaeo si -feu ease 4s- poipL 
iijo ft a bid) ps»oc::ce of e isp0B msilcp of leaf lilts* 

la tie e&topoiilfis1 gpov/s» fthe m'pfaec ef>: tie case 
C¥lf>3>) gp%3 SUCiOtP ;t:G 1-1 UlO r#afcftl UOUl?.ir.P £SRĴ
of t?i© fwcdfpo of tfj© loaf bits - 
Ire fall ppovm €CtoFoilM|? (£${>r$ }»

fae fell is otPit riomiidiip
&I>cmt 25 **• 3® sr* fas a piptl of poppif
§*$ 130 v 'one liiaf Is sals tarm* oilt luplr bpocai 
"t̂ uiijî 'poo 0tpoaf,o qb3 Ju^rpoapiy clofeiflbpfcf cfoet 
&&1ps* fliO fop iri of £b& thorueie oonajntfi nm 

tsqH eHfcisisetL ftopucio aofsun' is m*o lm%ios? md 

h&vo Q®tk ui5«m Icmgitefiiimi £iix%iirp , fto ebSoaon 
is t&opfc* s t m t ?  zm l * n oithip oicls
of iso r M  fiopoiil lire <ii vmh sê pcsit iio ro  tmx 5 
spots- Op. b’m  nls,ill sogomt fM spots spe 

els up am! ot tJae tostft tfee fOPpBia is soil eHfciaiscti



loti.

and black*- Close to each g-iJteelo u. faint spot is  

m tiw S. - rto j&olegs arc llt-le dcvo lopod exeept 
fu:cs©e of the? last pair tttleii ai*o vrlth
pcrrorfti 1 nsitble-s cafi tmll do s  loped crochets* In 
abort ? ta 3 nontlis the larva attalas ftiil grcxrfcti. 
.Fv© of5' six m iom  pijmtioji to larta, abstains 
§?mii fosd* I t  auapoads iks cans by too tippr end 

by moans of a slllsiii eopft* e&sc-s to u>por end f?ltb 
eilky and after m m m ing its p&sitioa is tie m m  

papatea insicfc it*

bhe sale oast m- mtmt\ '£} * J® cm* Fjs 

teals ease is Iob/?? acd isoasurea I# - 1$ m* 
ip iJW f l t e 8f )a

I t  is  sirilm? Is  fdprj to t o  other tool tor ter 

pufjg©,, tjM is daHs IsFomi.* short t©3 cciajmctly built 
olid ::mm&ma 11*5 2 U ®k* cksosll side of

seiF aalitsote, t  *»seie ©o§xmfcs is  s ^ o llo n . %  

cnek side sote'tJfiraeles are easily aotieei. la 
t o  s i t  domal ragica #aca -of t o  and 3th

act%&nt&9 is a tm m w voz re*/ of Id to 
12 At to  ottfmiitf of t o  last so33aat



th6$6L.«ap& fxm mma.

li'S® taram,. mm m 3mm syHntrle&l, ■ with 

both avSm All .atgatits exo&$i the -first

.til*m.f: m i  the.-last three fey thick

3 ^KhgI *»■ M- toys*

jp|»I ikfe’ gfMts, altolag 'tfe# wâ h, to'eseaps*

Bfeo fi®»2© *gg$avB* tlis fpj»l silts a&& lamias. in- 
aSSa/the m m *k- lately  I t  I s  seen ppb&ti&Uig m t  

Gm h$a& through the ieeey  M l t  m t tts© m m *  fbm  

Bilff ssrttia hm& strongly built f&agg fey r e f it  

fU g ji t *  fitsHsg &&y tirae they  *CH$8ltt la  the 

M  the feê lce of 'tse$ft*

Hatim? aa& ' eirl.Bogit.lv-a.

f(ie  immM - -®eth ia s i i#  ths p a r t ia l ly  broken



tiifsi i&. mM f far matin® m  the m em i- &uf f . .

wMl«- thg wlngti m&M As' fotuaft to mat# os tie 3rd 
W itli day. . ’Sfc© highly oxftmslhlo ftbdftnm of the 

sale. is introduced 1st© tho -case' ec® talking tho

ftsal©:*; m i tskm  fl&m  * ■ Sn fsjmatei

isftlrMw® £©s» I f  to If laps ia the lobQp&tox?? *  

f®ml« lifts  fop f  to 9 lays * . 32» aaated Aa&ivldo&ls
m ftheptop'joriojl*-- ’Sal© 0 to’f  I®ysj -sal j3*~ 

mala 5 to f  lays * fte*G is only o m hpood la. the

Mhmws:mdi-r  HoIaBha aageol' hm. hmn. tmrd 
- to t^ sritis i the l&rm,'

'J&sa-* -iM M M M s
. -.  ' i .................................... ........ *

.MXBpQggtti&a oaBiaadfti M©fr.Cfig.£0)_
i1^ nii jiiii^ ||»j(ji^ iM/Tiî 'iatW1 jifew'— »■ ' » * * ■■ »' * Tln"i i^riltfHrrffl-jiii' wiTr1i' T ‘iT m

'" IMs po3t-«ft» poooedad j&aa wdfj&om 4a 

Oojrlost fey .QpekJB .{t$0g)* I t  Mm &*at gotleed as.
p'®t'oi''-eftf5saw lâ im¥a.aeD »̂ fey 

%A«|©r a .*mm& miL wit€sp?e«t poot im a ll the 

c&pSs&aiB grswiagi^cas la mil wpjr low



mhmpB w  free'free the- %gs mm l&ii
;m fe© © ftl' f of t&a roots m& ■&&

m$ep$LXlM*& feat hateb. out Isom- infe tbm (Ag*&$}* 

%& Mf&Ing turns! gits fill&t with m&
tli# lif ts ! portion of tli# atittetedraot; tefmel fee 

injury'&£#o 4 la sowr&l oasosrtfee ssferpillsps. 
boro t!#ag fed root as $gr at Its  origin £ w  th* 

rhlsOBs but. irtsr into tin ■ rl&sfiMMu 
Rill, gggra efttogftliXar |llg»SS)*

'. ' ■ leng&

' •. : Isat-wMfe ■' *2̂  m« .
®te 'teat is g&le broom wife tas% .rod sateibl®#!

:.as* .tm isip@?to5 f - outlining ite  battir «£ ms&m

is prom t. ’ - !te  oesili teiu tte $®m ssloar so fee
ssatifelds » ' f te re ' is »» w®1! tem lo jo i prothorjMilc - 

sMelt# ' Body oroaa yoVtotr} item#,!#;, logs gsl* 

itilfce a in iv ili ds'relopol. * • am  'mrrn m  '
£ i-  .

■ tb& <*f fe® nwjtootlws oogaMt 'la %

steel®* ■ “ - - .

- .Soring % rll fell- gram -sofcsrpillaro
are fonsfl is & stmts of’rest-or .saspealoi aalasiloa



at- the fmtifffcioa Ijofeeoa the iM m m  eat «oott* -I 

nesting state $r Sip^so is  P&S8&& i s  Ittfs- mmiitlos 

frofftw fssafeioa f-Ion©# 1|%If.K-

I«a?v&& tJ-ess? i?fejro®I la t&fr la roots
hm t resist lif $ (w isg  t!i©ir- Ilip tiitls *3 0 1 sotten 
fjooX*

■ P^aiiae t&teu $lm® la-ti.^' im S h ^  teiurmol 
sitlim t a eoseosu 

'. . -Pup. 1 $ '®mm $&1 2 a$ m&m^ng c g 2a  

{lig *03}'«‘ ■ ffefsu fe t l ^  ffî CEsmBi4- Eooles «  pp&* ■ 

f opt- c€ ̂ t&»' Isat-- $b&s&ii&X' gofpemte •
• '. : A Stef %m?e. b@i®m esetgcsee- tus mfioi© jxip-a

ferae 4&pg 1mmau *516- fi#sJ toatioii laife lor 

f f  » t 6 flays*

Is  tti0 montiis of ’t e e - fe  Jagast i.srp  as8fe®rs- 

of teiate sii£©fe-of casteas -««► ba&ca by . a 

apali t>al© tola# ■ '&& & ross&'fc oi tbs
ftfcfccsk. ttc fibfot.e cot ais^c-loi^a mA segia toaocay



a t  ■

>L _ o .ja  ^

•j.* >nrrn f i t s  filled  with f » « l  n fo M  and A i d

i r % ^ .  • '■

c f t l l  erav.T ea’ . r j i l l a r  ( i lf -9 6 )  

longth 11 m *
wad la t h  1 -y i n *

1 0 9

L- Q l a d  m bloc and bod/ tmlL blue. 7! u

VL?rtoic oLULI Is  tuo*. and p-'wd.nen;. T1*  anal 

tu l. t l  Li a tniak, -x acl, cLlcl too ru fa in  u 

H  k i n .  f t m l t  loga a n  {tala white. Un 

dor-al u  Cupuc umjPhI  ro iaa of aac oefcont 

tixrc l k  i  i-uc to four tubercle* bearing ino abort

u l B . th ra c ic  lagi ora black aid o i l  do-

w lo fa  . 'au jFi±j[M of tki luat aodcrI.tulI w p n t  

apo ai-x f^tjd aid avo lo. Ci*'ohut«. V >• a p ln lo a

or* ovul

iL  ‘ 4>.

11 t ufn tha r tappilX v 4 apa to tbw

• low b l  i  a llJir. ooc jt. (Fir:. 7) f l » *  

L or ’ do.plw .l»o a on * • tbIi  a of two

la/on of or nil i l l *  and I M  n o  6 T J
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1b* warn.-MmM )  is  J»J* Sworn «ltS» a light
gm&ish'.tlat aaS f  k' f  si* fly®
_aa?e <m $2&Wkt*d tt&oftfS#*,' . fib# pratbopacle

sfteifcils ■ 1* fairly *$raattigfifc.* 0 & t o  -Xssfc «&Aoestol 
gregBsafc are 7 -  9 isrewsstffig fecsolcs tt&Seh flmly
ioli# -Qsd j®p fe t o  aoeooa* . ■ fia§ jsig&I per£e& last#

for |© *> "3®; &ag?»* . &  s&asm i f  i® p^lsjag^A 

by 6  » 7 i®yt*
: • 32iP 'eJiil I# $ blmife igotb; ftif̂ L-geXAfts

'trasHramt m§£%s m  li# fbre slegs* '

f«b _ _ _ _ _ _ _

£i» l»a  gegallfr %mhu {Fig*8? }. . . .

‘ ,_ If© eatarjSXlai*® m ®  immM  im ^ m g  ■oa t o  

% ® m m . tkpfiig im rnm ?^ ~ Harda*

'.'I*sglib ' 55 ** §B • m*

HeadwH1& ' k<£ m+ • 
f l *  lisai tml M ly-to., t o  aoilmr <rf tegr 

iadge* t o  fceaA-bas’irA ahageA £F&adta*»t vavk



111

forming tbo outline of vortex. prcminent
black patches ore present on tko vertex. On the 

second thoracic eogpcnt there is a black transverse 
dorsal band. *1310 old dorsal region end the aides 

have a dark shodo. On either side of the mid 

dorsal line of each abdominal sojpont, there is a 
pair of block coots which can bo nado out with a

V

little  difficulty* On. the mid dorsal lino of each 

of the fourth, fifth, and sixth cMdainal oogsmts, 
there is a pair of faint black linos* On the dorsal 
oido of the 8t!i ebdcsainal sogaents5 thoro is a pair 
of diagonally placed block linos. Sho prologs, as 

in the loopers are present only on tbs 6th end last 

abdominal sogxnts. Q10 last pair is well developed.

Paoation*
Before pupation tbo body contracts considerably 

and measures only 29 * 5̂  ^0 caterpillar re
mains in a loaf and covers itself by a fold, fixed 
in position by strong silken strands*

Pnpa (Fig.91} is dark red measuring*£7 2 3 no* On 
the ventral cMo of cophalo tlioracle rogiOB two
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conspicuous circular spots aro notlcooblo, Bio 

pupal duration lasts fop about 15 * 1? Says.

Tho adults have been found hovering over 
cardanon on cloudy Says.

/giisoSos flontlculatuo. Ifopsn. (Fig*92).
*?ho larva is a snail pale bretm caterpillar 

nith greenish tingo. ‘TIioso ore found la fairly 
large nunbers feeding on the leaf daring Jugo to 

Pooenbor.

The toll grocm cater pillar1 (Fig .95)*
The hoed and body pale brcsm. The aid

ytmhral side is pale green duo to t o  groen contents

of the olicontaiy canal. Qa the nld dorsal lino
a faint dark colour is noticed. On to  dorsal

side of each of to  thoracis sogzonto a transverse
poa of fino soteo, is present. In the ab&CKGn, os
t o  dorsal sldo of each seg;oat there are too trans=

verse pons of fine so to  borne on snail tubercles,
«*

four cn each ros’.
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ito fcko ventral and ventrolateral regions of 

oaoh sogsont 2 -  1*. fine sefcoo.aro present. The
spiracles are oval with black rise ► ukcB fell 

gram tie caterpillar measures e-lj  - 3̂ cm. and lias 
a bead width of 2,lj. osa»

before paction tho body shrinks 17 -  20 no., 
develops a pslo green colour on the sides and falls 
to the ground. Pupation takes place in the soil 

inside an oar thorn coll- The pupa is polo green 

but turns bvam aftor a day, So ventral side of 

copknlothorax re tains tho greenish tings - The pupa 

(Flg.^W txoscroa 11). m . longhand 2j.ro- across in 
the eophalothoracic region- Tho last segment boars 

about 10 needle shaped cresosfcor hooks.
The pupal duration lasts for 1? to 18 Says.
The adults ore attracted to li$it*

Fas, Hoetuidao,

drnllasisa nlaniata M.
These dark brown oatooms are found feeding 

cn the tender eardocco loaves during January -  Burch*



iho f u l l  proon ca fce rn ills r .

The head is croago red; tlx body Is dark 

brom tilth a lighter shade In the ventral and 

ventrolateral regions. The thoracic logs arts dark 
brcon. On each aide of the first and second 

abdaninal ecgjoat there Is a premxECnt light yollo® 

longitndlnal oxrlang. Similarly there la another 
on oaoh sido of the 8th. eMaolnai sc£pent* On 

e ith e r  side of each abdcmlnal sclent there gpo 

tiiroe fine short hairs borno on tubercles* Thors 

is a prominent hump like projection on the dorsal 

oido of the 8th soonest. Os the nld dorsal side 
of each of tbs fifth and sixth. abdominal segment 
Is a black I l marking.

Tlx caterpillars as a rule prefer the‘tender 

leaves- The full grorn caterpillar enters the 

-loono., noil to a depth of 2 inches and pupates in* 
side aa car them coll. The pupa is light or am 

measuring 20 x 7 no.* There are about 7 to 12 
crenaster hooko on the last ehdcmnal segpont.
The spiracles on each aide, are prominent rrith broun 
r3no. The pupal duration lasts for 17 to 18 days-
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Fa®, &iferaldae ,

Attacua atlas Unn.

fh o  caterp illar of this giant ooth is seen 

occasionally cn car&oam. ^  A single individual 

can defoliate & whole clump - ‘rhc caterp illar is

pals green with spiny gpm ihs on the back and grows 

to  a length of about 107 me*. I t  pupates on the 

loaf in a long cocoon of tough s i lk .

£he caterp illar is soon fees October to 

February and adults in March * April.

A Taehinid (fhryeolVgs. sopbllleaa) has boss 

found to parasitise the c&terpIlX&r.

Fen, ?optpicidat6.

Bsffiona cg_. ( Fig .109)-

During the isonths of September -  March large
i

masbers of the caterpillars are found folding the 

loaf tips of earasaea with silken nobbing end feed

ing £H& inside. She caterp illar i s  an active
i '  i

creature''and jumps off when disturbed.
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Tho full gpctm catorellto . (Flg.101) .
The body io pale green with & shining black 

bead. Tbs pro thoracic shield has the sos® colour 

as fee ho&d. Thoracic legs era black and tho 

prologs arc of the colour of the body. Oa oithor 

side of fee add dorsal lino of each sogaont there 

is a pair of tubercles with a short eoise on each* 

On tbs cl& dorsal region of the fifth abdcczlnal 
segment there is a pair of y olte  O'gnl spots. Th© 
caterpillar always remains within a silken webbing 

inside fee fold and i® rarely scon out. Tho body 

measures 2 5 -  26 ms, aad has a head width of about 

5  ESI.

Pupation tokos place inside & loose eilkon 

ooQom usually made within fee leaf fold-, The pupa 

measures 11 s  5 mo. Thore are eh oat 1 0 - 1 2  ero- 

Eostor hooks at tho lost abdcsin&l sepjsont • The 

pupal duration lasts for 15 to 15 days In the warm 

weather.
Tho adults htw® boon found attracted to

ligh t.
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Foa* ifosaoriiflao.
,  ■ *

Ploolonoura alyooa. H. (FIg.83).
j .  ^

Yho pale gpeon caterpillar of this skipper 

is found feeding on the loaves of cardamon during 

Bay to Do combe?, iiso adults are toad hovori ng
over eardar.OQ plants on bright days.
Oyjpositlon.

Ugg3 are laid oc cejpdsnon loavoo ca the 
upper as trail as on the laoor sides. 'The egg is 

polo rod, (tec shaped, tfith a diameter of 0.75 
and a hoight of 0*5 ee* Tko top is slightly 
flattened* Ju3t baforc emergence of the caterpillar 

tfco roddia|i tinge grays doopor. J2bo Incubation 
period lasts t o  9 to 12 days.

She ncoly hatched caterpillar has a length 

of about 7 -7 no. and is p&lo grey oifch a reddish 

tinge. iho head is black apd tho urolega and 
tboraoie lego ore sell developed* dftor 6 to 8 
hours the larva begins feeding, remaining inside a 

leaf fold, made with silken strands- By the 2nd 
day a greenish tinge appee.ro duo to the contents of 

the intestines.
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Si thin 7 days the caterpillar censures 9 to 
10 an. lha body io greenish act hoed is black.

Chca fqodtoS fpca tho leaf fold tho caterpillar 

appears sluggish; but afrooh the fold is vq&q cjulokly. 

TbO full gro»a caterpillar (Fig.6^) noaouros J£ to 

025 head width is nearly 2 zm+ body is

pale gpoea with four to fin?o trossrorsQ white bands 

in tho ni&dlo of cash segpenfc. A uhito lu te a l  

lino lc also noticeable.

She pupa io fastened to tho leaf fold by teo 

fine threads, ono passing gtjof tho thorax, and the 

other o w p  tho last abdcEsinol so (peat. I t  moasnres 

Jlj. s k HQ. I'ho enteier end of the pupa is tapering, 
a features ebaracteistie of tho family. A shining 

white powdery oubstaaoo is also feme! as a coating 
error fchp pupa.

She pupal donation is  17 to 18 days.
Sho inago in a black el&pocp with white bends 

on tho wings.
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FtatE. (hipculionldae.

Pro&ioctes hacmticus chovr.,
The weevil wag first recorded as a serious

peat of c&p&£2Qa in Travaseoro (Jones I9I1I )«
 ̂ *

t o  grub tunnels into the rhisosss. It has 

boon found that a reddish colour develops is the 

galleries nado by tho gpib and gradually to  attacked 
pMkoibg and then the noI$ib curing ones die resulting 

in t o  do0tootion of to  elss&p.
t o  adult Is a reddish bne&a weevil half m  

inch in length with. three longitudinal lines in the 

pronotnm and three black marks on each elytron, taro 

anteriority and closo together and one posteriorly, 

t o  newly emerged ones are lighter in colour than 
older spec-tons. *Tbo fetsale Is slightly larger 

in size, and its rostrum is ssootor than that of 

the sale.
After the early nsonsooa showers in April the 

weevils ccs!c out in fairly large numbers and mating

A detailed account of to  post is In t o  eeurse of 
nnbliofttioR in the Indian Journal of -bHtaKOiogy 
by Jones (l9l|5)«  •
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begins * After copulation they go cron the base of 

the clump and ferules begin Gogc-oit hhoir ej s 

ere by one at: fa irly  long intervale in the'feeding 

piratur-cc made in -the rbiccnca.- dbe o;g is 2 m . 

lone 1 bread aed too the siiujo of an elong

ated go a. fGLo incubation period Ic 8 -  10 fleys.

Vho nearly hatched grub io b.p non lone* 

Gnuediahcly cn hatching I t  onto IfcD :;oy into the 

rhincmo and continues tunnelling into i t  and also 

tho basal portion of the pscndostfxi without pro

viding -ny exit opening. Occasionally i t  burroas 

into tho associated rhiucnGS alco- by three months 

i t  grot/s to a length of 12 no- feeding is  gradually 

stopped and after uidening a part of the tunnel tlie 

grab closes up the passage at either er;u uith'fraos 

raid remains as tbo preyaPa for about c \;ect«

the pupa that cones oplithing out tho larval 

exuviae is  firo t nliito end gradually turns yolloaisii 

broun cud finally brcVJU. After tbreo ercGls of

pupal duration tbo adult emerges. -
I t  moves about and foods on tho third day aid

lives for a period of V to 8 months. tho complete

l i fe  history of too inscet taboo about one year*
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Fas. Chrygggioliflfto.

te a  ap. (Fig.102).

After fchs prcmonsgoe. sha^ors in May, large 

Etsabers of thaso beetles emerge and begin fco lay 

eggs on tho tender leaves of cardamom*

The eggs are laid on the upper as well. as 

on tho lower sides* A single beetle lays about 

9O to 95 ©ggs is s period ranging between 1$  * 5° 
daysyat *thc rate of 2 or 3 per day*

When freshly iaid^c^?s are golden yeXloar, 

-cylindrical rounded at both -ends, measuring 1 ssa* 
x & am. By next day a black tint appears on either 

side, and before hatching the tint is uniform, 

throughout, ĥo incubation period lasts for 7 * 3  

days. Tm grab emerges by eating its way tbreu^i 

the shell.'

Length 1.9 ®o.
Head width *2 m .
It begins feeding by scraping off the epi- 

dowls» fhe grub moves about slowly and for or=c 
or two days i t  remains in the vioinS^y of tho place
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of hatching* uIthin two op three flays the body
is covered over by the faecal refuse. 

ftyfcoFcal characters,

£ae bead Is shining black with a few short
/

hairs, b̂o body is dull white wlth^ffew brownish 
s fere alts. The hind end is globular with a homo.
Tbo amis is shifted a littlo  on the dorsal side in 

correlation. with the insect *o hsbit of carrying the 
faecal refuse over the body, ĥoro are three pairs 

of well developed glassy white thoracic log3. ilia 
lest pair is the longest. Sbilo moving the grab 

drags the nassivo abte&n along tfco loaf. Eho 

grub non its 5 tSooo within 2 y flays, when full 
grown, (Fig.103) tt© body measures 8 * 9  inn. and 
has a ho ad width of nearly 1.2 03* She faecal 

refuse that passes oat accusailntoa over tho body 

and covers tho dorsal side, dhis code of conceal- 

coat protects tbo grab from its natural enemies « 
Pupation takes place in tbo soil within a 

cocoon of papovy material (Fig.10^). Tho cocoon 
measures 10 on* s 6  hezu end the pupa G x % mm.
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After about $ 0  -  days the beetle c xvrpv by 

off a option oC the cocoon, Use pupa'/ 

pcpl*& 1c ahopfcor durir.y Grcno?.
?hc beetle campletoo 5 ov h active ^r-patiena 

before v ofcotxa* - Lovedboj?. After tile a period of 
rest foltoo until ley.

Ihc beetles have been found to nafco one or 
taro days after ererna: 00 end ory loyiny usually 

boy!no ~n tho nest day. 
abates
■ i n  iiK iw m m  i n  •

loth the ado It and tho yrub Gĉ aye tho tender 
foiiarp (Fly hi 0h}„ f;-c ad'olfen cafe off llnae alony

the loaf and the larvae oeravc off the epidomis 

con a lay ippoytilap octe'ca oa the loaf.

A Paehlnid parasite has boon roared free 
the ypub-

Folu llnridao, 
bfeGohavfitis feypious. Ulofe.

Vth.e loco winced bay foia.d on L-jm£na9 and 
‘i'uEoopio occupo on cardonon during fcnuary - April.
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Kynpbo and Malta skkdk tho tosder loa^s as a 

result of uMdi leaves tui*n yallovr aril unhealthy.
The pmggsco of those poot is largo labors covering 

tba unfeGnrfaco of a loaf is fairly casaon.

This ceroid bag tMch is a post of pulses is 

fomd on oortete during Fobpaccy to April, sucking 

Juice frcsa tends? loaf chooto. The dsnago io by 

so noons appreciable •

Fas. Gcrcopldao.

AfftgQEihopa ganarana h ist.
Tho nynphs of this spittle bug snobs up the

Juieo of the roots during July to Becbnber. Tbo
reddish brxm adulta cs*o found on tbo tendsi? shoots 

'I
during Juno to ibguot-.
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Fhb.’ tohidas.
*  *  .  r  *

Fonfcaloaia so,

fhcae dark brosra aphids are found during 
Aiguat to <feo, is  the narrow spaeee in between fcho 
pseudostaa end the leaf sheath- A sort of brown 

discoloration is noticed as a insult of feeding by  

these insects* She dngsd lasles are accofciEas 

fcasd on the tender leases.

Fas* Coocidac*

In certain during PBcostaF to Kajp 
largo numbers of these scales aro found on t'm gpocn 

berries la clusters. In se^sre infestations the 
stalk of the hovzy gets shriwlled up* Bom are 

found in the spaee in between the pesmdosto® and 

the loaf shoeth * The tfisgod scales are fpund in 

largo naabers daring F e b ru a ry te ll resting on 
the underside of tender leauee-
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h'ma, .Tassidao.

Tottlgcniella grp.

Tho adult is found in largo numbers Staring 

Hay to August on the tender shoots. The hood and 
thorax cream yellow. On tho head thoro are feso 

dark spots ono behind tho ofchor. Tstq ocolli arc 

prosont in opaeo in bofercon the compound oyos.
Four black spots aro prosont in the prone turn in the* 

shape of a fcraposiani* Tho abdanon. is dark brown.

Tho front pair of logs -have tho colour of the body.
Tho 2nd and pairs ore white, Sag front pair 

of wings hold against light aro light orango rod.

Tho innor pair is smoky block. These bugs aro 

found in largo numbers sucking tho juice from tondor 
loaf shoots. Hoayily damaged loaves begin to do cay.

Faa. CocldozaTldaa.
J .  .  . .  .  > r ^

Gocidcoivia- 3p.(Hg.106)» ^ ft/,
Tills is-a cccidcGyid gall gnats tho maggots 

of nliich remain usually in bent , state in a ssall

:
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cavity in the soft portion of the pocto (ih )  . Tm 
cortex of tko root is not attacked. ibcro is hardly

i

a single exposed root that is to o  from ti ls post*

A foil groan maggot (FIg.107) measures 5 ~ 7 osa* ^d- 
has a bright pink colour with distinct stomal 
spatula. fko portion of root grounding the maggot 

becomes spongy and tho oator surface soolls (Sis,108) 
out into the ‘fora of irregular spheres. &o
appreciable domcrp is caused to the plant except that

?

i t  is devitalised to none extent.

ilio pupa, is frost pink in colour but turns 

dark red bo fore too cmergmeo of the adult.

She adult makes a bole m the outer ceverirg 

of tko root and ecoes out.

Daring July to Bocemkcr lorgw ntabors o f  these 

wingless g?aes hoppers are found feeding on the tender 

leaves cutting irregular holes* rfuc tlenago done is  

not soriooo.
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m m m u- 
* * *  • '  *

la nculy pleated areas tbs bonuot noahcy®

G0210 <2CTO in togs michors and pall out and oat 
tlio yamg shoots* Since tho easulsaon plantations 

of Travancoro aro nithis. the gaao reserve end sinco 

cost of the jungles have boon cleared for oapdonaa 

cultivation, ulld elegha&ts cross the estates in 

horde irsnpling dero hundreds of clmaps* The tendon 
shoots fom favour!to food for tho yamg calves*

Tho enlnals aro usually frightened off by 

crashera, gus-shats, end slings* The ripo cardascnt 
pods aro cafcon by toddy cats, squirrels,ml birds* 

Diseases of CQrtosaa *
 ̂* Hosolq* This is considered to be a virus 

disease * The affected plants havo their leaves 

discoloured nith yollou streaks* Tho vitality of 
tho clasp gets rethiced and tho clasp boecoes started 

in cleo and chars a tendency to ozeosoivo tillering*

Doe? shoots aro slander end unhealthy. Tho raeosso 
production is retarded cod tho clasps die in a year 
cr fcjo. Tho disease easily spreads to the nolgbhasrlsg



clumps. Tho incest vector has not been definitely 

determined.
2. Clans ro t. TMa disease is characterised 

by tho falling dojn of the pseudoatcaa which break 

off from tho chimp at a gontlo pull. The rhizome 

and pseudostoa loose their healthy colour and boecoc 

reddish brown, The roots also die and begin to rot. 
It has boon found that if  a single j&lecoo in a clrap 

gots tho attach, tho associated ones arc also 
affected. As mentioned already in tho portion 

dealing with tho cardamom weevil, all olmps attacked 

by the woovil grab invariably gets this disease. Tho 
exact rolaticnship bo toon the weevil and to  disease 

has not been worked out.

1J0
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Pap of Tp&vascor'e shewing the* Gapu.Dnoa 

growing areas. .

? '̂ ivtc goto capcbn:Qtt& (sp-nov.)

A male 
4 female 

Variant sale 

variant f&oalo
a gprup of eggs on r&cgpaa-a 
is&iea leaf 

hingio egg side vicffT 

uc* top
LiCk.'ly hatched caterpillar 
iioo>nl iastap caterpillar 

i Mr& ins tar caterpillar 

Fourth inntar oatorpiliaF 

Fifth instar caterpillar 
aixtii instar caterpillar 
Seventh Inst&r ca.tcppil3.ap 
Kighth instar caterpillar

it OF / I M E S *
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16 ittnth inst&r astenpIXXar % A
17 ■Tenth Inc tar caterpillar X V
18 Cocoon 1 %
19 .mpa (nido vlou) I Vs
20 tk>- ( ven tral vicsf) X %

Suptoroto norlca M. X &A-
22 &gg rasa X 3A

2? Sickle ogj enlarged side

tIosi orii top X 2. V

>’ipct isat&r caterpillar /» 1

2v :»ocond instar caterpillar X
•>fC
j -  O Mted instar caterpillar X 3̂

a? i-onrto ins tar caterpillar X %
-y 3 C1.lI;1 Inc tar caterpillar X A
a? inetsr cater-;;! Mar X A

30 Ins ter* caterpillar X A

51 highth inntun caterpillar X h

32 p caterpillar aitactesi bp

ijracvSixdn * X ’A,

33 Cocoon X &.

& tnps X %
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35 Eaatopoto tostocoa Hlfc. I 3/o-
56 Egrs onlaggpd to alios? sido vie??

and top X u

?? First Icstaft eatoppilla? 1 2,

30 Second instap catoppilla? X ^K
39 iliird insh&p catapplllap X
Uo Fourth ins tar caterpillar X %■

w Fifth inatar caterpillar 1 '/%-

42 Sixth lasts? caterpillar X ’/z.

i»3 i«ccnth luster caterpillar X ir/^

44 Gooccn X

45 Pupa X

46 Baotoroto fabia Cpqq. X % -

47 Pull groon oatorpillar X

40 Cocoon X %

49 Pups, X 2/s

50 'Fad̂ Inid parasite* Sturnia
■ copieariea* X 5 fi±

51 Wings of a si do shoeing tho veins in 

Eaotcpoto cagflcncmi (ap«nov.) X

■ 52 >-*iiigs of a side showing the veins in
Fnntopoto cananica I?. X
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55 ®iaga of & side shoeing tfco voina In
Enptarofco teotaooa *lfe» 2  i

3 h of & side show! fig tho veins In
feipfregota fa b ia  Cf «k  * 1  ^

■> '  ■ r  JP

55 Genitalia of Egptepote qagtfigynj. (sp«no7> X ^
56 do* KTiptopote oaoar-iea Sf. X '2

57 do - auntoroto tosfcacoa WUu I  '2

58 do * finotgyoto .facia Gy®. X ] ^
59 Isnodona vitfcata W1& * X %

60 Eggs on oapiBoasi loaf X 1

61 Eggs aapilflod to ghcsr oldo vice 
&
61 a. and top X 2̂
62 First ins ton catopplllap X 3/^

r

GS a. do* enlarged shoeing different
spots-. X

*

65 Soe&ad Icstoff caterpillar X ^

61; ?blr& inst&r caterpillar X 2/6-

65 Fourth inatap caterpin&r X

66 Fifth inst&r caterpillar X /r_
i/67 Sixth ir.atar caterpillar X 2-

66 Fags. ventral vies? X 2/3

69 do. side view X %
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70 RuTsroGils Xufclfaola Sorosn. X

71 ftill gram caterp illar X %
72 fapa X 1

13 Atafcoaa blcutt&ta Wlk* X 3/,br

% Foil grown caterpillar X Yi.

B Cocoao X %

% 1’upa I 3/ ^

77 Aoentboi>5^bo bitsers t72&* \tialo) X. 1

78 do. (fcsaale) X “6

19 fell gpotn* catorplHsr I x/  3

80 hzw&l oaso X V i

m Male pupa X 1

as Fce&Ig papa t 1

Flosionoi^a clvccs M. X 1

% Fall gram caterp illar t !

&} IJilarQsrat&a camoodos Mojr* t %

86 fall g f®  caterpillar 1 3/z.

87 A portion of tbs root split open 
to sborr the caterpillar losido

and tho tmtec of ta&ga %

88 fV&SL X
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Uj vlia rcaaljft Q?cc I l4_
90 Fall crcnn caterpillar* % 3/^

91 **w?a X 3/fe-
92 Anlgoclos 8fcpfcicalf-taa. Hopsm, X 2/5-

93 grô ti caterpillar X J/^
94 ifapa X ^

99 5bo i'Jatellid (bhoct b r̂ep) X 2_
96 >nll groom cafeesvlliap X

97 Cocoon X *—

96 Hapc X - ■2—

99 £ popti,m of tbs shoot Bbcsring _>
the u&tuvo of da3,a£p X Aj-

105 fall 5wn catepplile? X

1®  Iona »p. _ X
1-t>5 Vntl gpcrm cpvb 1 1
10ii. £fctaeLc& leaf t  '/y
109 lupejl caso s.’lif; open X 3 / 7

106 CceiSeq^aso X 3 /
0

1 0 7  H i l l  $ ? c w a  m g - ? O u  X  f

106 Attacked ?oot shoeing calls X 1
1C9 do. sp ilt open shco ’ :;;. tlbe is&ppets *X I
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