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E. tostagos ilk., und wuxdops vittals 1k., haw

beon worked tut v detall for tho Tiest time.
Suhoorcations on the gerasmml incidones sf

veoniothripns ecordanand fnk., have been nmade with

sneciol soferonce to the inﬂzzemz:a of o perature,
eidity, ond poinfull.  Whe dbsorvntions, po-
popded for %r?: yourg, Lave hoon statistienlly

analysed wil the volverable porlod In the ineidonee
" of this iz:;;ﬂ?tfﬁ post log been fourd out.

Life Listopy studles of 20 tinor pests heve
“tgon wade of which 16 ave mew&éé_ far tie fiest
tiro on coPrdEm®t.

| 1t rlves e prost giiasmam- o acknmilola
zy lodebbedrese to MR, Ba. Fadeenabha Alyoe ¥7.4.,
LT, B.S¢e, Domoprpy Profoscor of spplicd tlolery
for rcgrnopol fi}.ﬂm ion wd saporvision ropirds the
sonk and ke el 5, T nea, intonnlorist, Uniwrsity
of Yrovanesre, urder whose Dawiiste sw@mi on

’E*g? TATEE EhC UTE- gus_ewnCucted. 1 am rmch
i*gbhtaé £ p. 40,00, Dopdser, Frvesh Untunolorist.

Fopest hesvupeh Institate  Uelrs Dwn. for  ihe
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L RBROUDU R L w1

Cardane . 1s on importint woncy erop of
Trovancors ard about 0,000 seres sre under thie
erop in the donse forests of the Llgh Raups

Division (Fig. 1) {resrmade and Dovieolas Taluks)
ylelding an mml inecwo of about 150 - 200 lakhs
of lupees. Whe utote produces more than  twe
thipds of tae totul output of ecodumor i India.

Yhe culef uge of cardumon 18 a8 & oples, In
redicing it 1s used g8 un ax?d:sga‘sie, stimalavt  and
divpetic. TOn tw Contient of furnpe tiw capsules
are erus:of ami mixed with flow and Lald isto
seeud for ite voesth piving vopertics®

“he prants sre cuitivated in sltitudes

wunric e betweon 2000 - LO00U i"mt in “Everereon

sholas® wder o wull alade tmsu
e varictios of sardomor ape soroom.

(17 talsbar weristy. “lesves velvety oo

the under surisce; ‘locumes orise {ron the base of

Y

¥he sten und evecp oo the ﬁ“‘*’fﬁ@(& ot the pound,

arcund the clumps. Frudite, or eapmuilos, angled.



shorter and globular than the Mysore type.”

{2} Mysore Varlety. "loaves largor with
& goarser under surface, not siiky; but herd and
smooth, racemes Tise erect; fruit oblong and
larger than those of the Malabar type.” (Nollegode 1935)

i hybrid b@?ﬁe# the two varisties 1a alse
eomson. Losves muy hawe the dominant characters
of tho Mysore veriety, orft&a Halacar varlety.

The ralsfall in the sardtwon cvowing svess

yarics from 80 - 100 inebss gar.yéw.,~ the bulk

fallinp in South West Nomsoon (Jume and Juls). -

" The tempevature varies from §°F to C4°r., the
bottest purt of the _ye&r‘baing& Febrnary to April.
Tho aeii is fino clsyey lows wery rich in humus,
typienl of the forest lands of Teavangors.

o Iz pany ostates propag€tion 5:5 by stools,
froe sgé-efialﬂy‘ sologted stocks. Planting by
seedling is carricd in & fow estabes.

The plents resred from sceds ﬁa&t 5 yoars
to igtt&iﬁ“wz! yicldlng stage wheroas those from
stoole take 28 to 3 yoars. Figcding and mulehing
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percent by welgsht. Toe eurcd ber-fos sre polighed
sorted, snd graded hesc:me nerketing.

“inee of wopk.

st of tue obsepyations und fig 13 work weve
done 8% the {ardanom wescurer olution, Vompadsppars.
Panpodagpure Lo sitmated 224 pilos nurth cast of
Rumily oo & 3?3‘;213? ~ Jevicoiar Traec ic the “igh Hange

Jvisicn of Trevaneore.  irom Junily, Javadempara

fuda

s voaehod by a votoreble wrad o aboub 19 miles

up b Vendaselia, snd from thore by a bridle path

7 0L £ %

€ fumiles. Jhe alilitude of tle plisee is sbout

[y

OO fect and thw snmal roinfuil suounts to B8O -
90 Lnches. The ostute uag ebout 1200 aeres under
serdanon zd 1o ope of $oo bigpeat and the oldest

lantationg under thls spop in Yruvanerve, con-

Yo

tolning plants of different .gcs, vurying from %
by L0 yoars.  vue vericty under romulor cultl-
vabion is the "tysorc” thouph it is ot unusual

to {ird the "helevar” and the ybpids,



PREVIOUS ng

Sinee g&é&m&: ig gultiveted In deunse forests
where accesg is 4ifflcult snd eonditions of life mot
easy, very little iz known about the imn;t pests of .
this Importeat manﬁy‘ erop of South Indis.

The na’liost recorded pest is the »oot borer

Biloporvephs saninodes Yeyr., fros Coylon {Green 1905,.
Thoe caterpiller of & Z;ymeniﬁ attorfly, lecpides
- gipis fodt., 1s noted tg &ttaeg f!;}x‘; podas and floze s
{u&fra; 1903 ) Pichoeroeis mt;fméaiis (uor., & pod
ﬁéﬁ horer &né 8 %ﬂyﬁi& h;saﬁe.; T
- Slphanitia ;g;:;gsgiwh;: been noted from Laybn by Groen
(Flotohor 19t}). Eunhikarnsn (1925) mentions

Fap

sl &‘5@ candomoni »

sp, 85 u sorious mat of cerdamom in
Yyacre. g@mﬁm wel:us Tol., hios betm refevred
- to &8 o mipor post (Bamabkrishna Alyer and Kylesan
ASE ). Bar ;g;r ‘%9514. - 193{-} s wide spread sttask of
ﬁzz*ips, jmriamrips agrémﬁw fmke, in the Anmlaia
was repertod by Remakrising ilyer and Kylssm (49%5).
© Thiz pest hes sabseguently spread ;armtieally'

mf@




Ehwoughout &

sardanon o rous In

{Fadnanekhe Aiyer mnd Joncso ”%5:}3%3 aod Cnyne 1951 ).

In ‘8&@5; = %0 & serious oubipo

yhiged |

plantadh e;z&i eausing complote def

plavks Tor two messons.

kool wes glsn ??ﬁ}‘i"*i*f'i'

Cimyes i R e e Sysmees o i A i3
Cppdioetes Laoraticus ghevr., wos freom

*—f’i}‘ 83 o ¥l
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1)

GARDASON TIATRY GATEIDILLARS OF CRAVANCORE

741l the afivent of the thelips Qeendotirine

gopdoven] Bak.,)  inte the espdanen plantations of

Seavenceve ip 9977, the beley caterpillors weve
e post serlius peste. - Sovon helry estorpillars
neve boen fommd By the writor s stheek cordenom,

of whieh four bolong to Ehe Yanily ruptergides,

2, Lymenbrlida

and theo theeo othess %o loslocopmids

sud Apebildas,  Of thedo, teo gupterobids (Dupterote -

peperics ., and Puptercte sevdesbel (SP. nov) Wore

rogponsibie for dhe wide spread davage dusring 1987

%0 1990 defullafing about 10,600 soros of emedamen
“$p south of Vandepotin pakuihy. 4 similar cotbresk

during 1918 ~ 1919 is also yeeorded.

# This information wes given by Mr. 5. Jonus,

%ﬂ@am@? Eatomolopist, Travencsrs.
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1. Guterplllove with tafts of blook bricties

in the nid dorsal vegion of ibe Moty mw&x agﬁ

irgh abdoningl e a@;&% g{fg&%@ﬁw dip

minobl helr bwadl  $he shdes. gﬁﬁ?é‘m‘"& ?A%&&t&” k.

B

Be @@m, ‘body, g{z{% osoter black. Tontrsl side

%é‘ “*::’ﬁfv ““ﬂfi’@%@ﬁ For- wf '&%—s{i gﬁ‘gﬁ%,@? fﬁaég ﬁet@g’

ﬁg@ﬁ@ - ff. i 45 AL ST

A

&. doad ‘&*Eﬁ Ta%%ﬁ:e: %ﬁfz.; w?%xz@ blask; holvs

eonieal tafis of

sigroke suplanond(ap.nov.
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Doaie sast oedisd lince Tranfse &5
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b . B NN ot . gy gk s
avod Iises, those %’;”’*“'f“?{i g case bolny indlse

nter to the posk %5131 lincs o perics of tpi~

On the apex E whitish arepn. In
inner %o the double post

BT %;amm e

“2 é 1}‘5&3«&;:&

iinve proninont end

gbegight.  Clese to the &ﬁ‘&ﬁ marein o poddish

¥, Uanewsl

OrIneIEE

tineg: antenioo with tie

gons ashrLonons .-

2
i
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s
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§ 40 mothe bred in the  lobopabory

2 fecates weps fomd

Y‘”‘F &%?‘ﬁ =

‘ .%gijgzu e sinrle post nd linos.

op Bo the popt mediel lines dwo ;?P:m“ L brown

T R

aunts; norp bowards the lasal

poat m%w al lino #lightly cueved s the
£ xga gi*a;

‘Ehevay and abdormen Msoous .
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mate, and bepin to lay orppy oo thoe tall shede troes
of copdamoms. & lerpe mubor of oazs Lave boen
wight., loeully

ocliseted feon Lgogrsupe indic
koo as "Vatba” ar "Vattethorerl®.

Lers ere 10id nsuelldy on the undor nide of
the leaf iv o Elat vess of singlc tiep, the mudor
in caeh uass weryleg fean 50 - 160 Fip.6h.  On
5&1 AVEPETS & slogle noth lags about 00 = 500 opm
and the povimm nober vooorded is 037,

The egg (Fiz. 7 & Tal is dmme shoped having
ao epovoxinate diacter of 1.2‘;3 . upd e holpht
¢ 1 mm, &b flvek it is gall.a , 5 developont
?ﬁi?@ﬁﬁégg g carl tinme upscaps. Yt shorion is
leathery, tranalucent, a-d has o pitfed wpouurance
andep The nl PESCOTG « Yhi bosel side of the epre
fizcd 0o the leaf 1o usuelly fiat and raroly con-
eove. hon the op ia about €0 hpteh, tie head
of the eibryo beenmds visibie thréush the ehorlon
sz o Cark eiveulay patel awd the body io soon as
a pole of pole Vhie lines with #ie sobue cs U - 9
peirs o Dlsek 1incs. Who lurve Lites off a ele-
ealer opcning o the {zz;.%:x zf o ﬁ-?;all and eoreg

out. She incubabion poviod lagts for 15 - 17 days.



2t

Houly hateied eatorpillap (Fig.8)

Just afber cuorconce the coferplilur hos an

approxizate lourth of 2 ma. and & besd Y{i&%ﬁ%g@w}gy
0.5 2. She bafes oo the body aro wot and plued
£.potier, The coberpillar recainy eloge #5 the
een gholl for gome tiwm wrimding its body at in-
tervals and fim hoipg bo dpy its Emiz*a whon the
hoeles Love becung  dry the  caterplllor beplos te
“food on the Sgg sholl. She Loud is onooth ond

thits.  Whe

will

ghinivg Slaeks tho body is yollowish
Loirs and setas sve pule vbite. ¥y tho seomnd day
e losyn boging o feed by entting seail portivns
of *watte' loal asd the boty peodueily develops a
gms,ma» tioce due to the foud eonsumed.

The ﬁw‘eis}m@lc hield is ulmk narpsy and
7oll defined. On the Jorscl side of caeh of the
sogaents bohind the orothorag, there le o oalr of
ei.mz‘ﬁm black spots, situctod dp oiticr side of
the nid dovssl line, those on the last abdominal
sopent, beling wory slose to cask stier These

gpove niny ¢ doslignoted ag the dupssl spots.
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%%%ﬁfa@éi tint dpe b the conbonts of g alioont-

The cotorpiller veserblés the fivet instad
m &ﬁmﬁmﬁ%ﬁ% of ﬁ@m@l : ’iméwaﬁf and ventro-

%@xsm epoin. Tu addition b b thobk, 1@% 5

sach ﬁﬁ%ﬁﬁﬁlﬁg theys iz & 'folnt Dlosk zpok,  The

by '%g%ﬁ?%i @iz:;;,; ke ooe Borme en tubovelod szoapd

PR l»wgz 7 ﬁﬁa@g’?%ﬁﬁ &E’% %.. 2@

‘pote E&E%‘fivﬁ%ﬁ to %&fﬁ ma. Ao wellonish tings pre~

.méﬁ syver the @%ém ond the entersilisy monits

on the ‘35;%& Loy .

Banghh: 68tar ono doy 95

4 m.

%“&*ﬁgﬁ?‘ﬁw&% %m g’%"%’&ﬁ@% %;mz. the

v ymm W.sfisg;a ’% wid ﬁ@:ﬁs@ ?wm@ @ %ﬁﬁ&&

m& m%ﬂmzﬁaﬁwa mﬁ%%z te h&% 8 @@3&@ &ﬁmﬁanmm, o
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 youngiously. Tao ceterplllar
aE R R E - B
16w 1 12 » 15 days

Fomd g@m the body

slage on the

s £ ey,
sirinis o 9 oo,

» okl is 9 ™,

A, CoBker ope @

% cach side
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The lomg widte halrs from the dorsal spots
poamre. O mo. vhilo the short bristles e
aboist 2.5 m. |

“he ecotorpiliors of thls instor pomcin sloso
torother duping doy, and spin o lot of silken webe
bing arcond thengolve f’r”;aa’a disturbed they
mwii’fy fﬁll off tho lect smape 1 by finc &l *Eﬂn
thpeoda.  In sbout 12 daye e cotospillups e
e o lafggéh af ehout 3.5 B they @&%aﬁily
abstein feon £o 4 and the ?'*eé;;f sheinks g0 26 pn.
Bofove moulbing.  im the 10th day tho exterpiiler
mmxitg,

‘awenm imt ap eai"ez»‘g;liw (Fig1h).

Tenpth just ofter mouldt 16 m.

.. 5. sftor & doy 2t m
fload width 5 re.

&gﬂxﬁz’n& f» stures -

4@&& iz ".’i;:iﬁz’ % brown,  Sheroeic 16 £8 are
raddl as’éz LPoWs, and ;}t ol ps evo peli uhlte with
beown strealsn.  Ppothoroele ghield is Teom.

-

“ho white napeor »ips surroundine  the dovsal



®

spote notieed in the lost Instar bove pow boouse

vory marked.

¥4

t bram due

0 the prosence of shord byowa balss. Thiz iz ke

E?gf; ?ﬁiﬁg ol ¥he ﬁ@%i{}{ﬁ@ﬁ% Ee:d ﬁﬁ‘ﬁﬁ@@ﬁi mﬁz} of

beown bales, uhlel io & consplencus footure du the

 labed Instows. Of the two spobs prosent noey aach-

in o pipht.

uping pight end thoy

weln io clopely pached Ul solonics during day,

itﬂ}v %gﬁ@ 33&?2%&?@% @mﬁ%ﬁﬁ %ﬁ‘; E;?fif “t?g:‘ ‘iﬁ;g‘%sz} E}%?Z%g | a?

i

tponb, orovioes ln wood, efe..

< catespillars erow

T cions 10 « 12 devs €

% 'Ei iﬁé?z :7-‘

ek oof 3 mm.  Honltine falics plave on the
Tlith e 158 doy ond befope moulting $  bedy

goptraots oo oo

ppitior (Fip.15)-

onrth after nondt 28 1.

Bidbih fonstor sads

Lengkh after ope dey 26 mo.
gﬁ&% ??‘iﬁ%}g : : E@ m“
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The long white~tizsed salrs feo- the Aosenl
gspots mougure wbout 20 m.  Shopicr oues fror the
laforal spote casure about U rm.  The 1light Drom

halrs from the wid doroel conlesl tufts o Kmm about
2.5 ma.  Bhoet blask bristies fron dopgul spovs
roosure sbout b vn.

“itidn 135 ~ 1k days the cuterpillar rrare to
e lonpgth of 6 mx. A sinple caterpiliaer consumos
ahout % - L; squars ine.¢s of leaf in 2 night.  The
foeding is pruduelly stopred after the Thth dey und
the body ‘;'et‘s refuoed o longth to 98 mm.  hulting
takesn plase in the 15th f‘i&g
Tenth irctar goterpillar (Fig 7).

lensth just after wenlt 19 oo,

do. ofter o day & wm.
Yeed widdh G wma.

Lxtopnel fonturcs

tess 1 1isL% beoon, thoraelce lops sro dark
red cod the peoloos ape pale hrovm.  The lstorel
bonds hiove & predon s 1ning 3*333.m§ tinpe. The dorssl

condonl tufts of hairs are distinetly scoarpated



=

feom each othor. The lipht brown hales fram the
eocicul tufts ere plumose and maasuros about 3 ~ L
ma. These balra cause considerable irritation and
pain on eoming in eontset with human skin. The
black white-tipped bhairs from the Jorsal spots
nossure about 22 mm. snd the shorter onos sbout 12 wm.
The hairs from the wontro lsteral spots =casure
Y - 6 rm. | |

The oroebots of the sucker foot are arranged
in two rows in 8 wnlordinul fmsasar&ss . ~ath
srochet in the ouber row bearsan unidentate spine.

Yonthk instar saberplllar is a voracicus
focdor eonsuwring sbout 5 - 9 square incles of leaf
in oro night. 4 pratinp sound is hoord Zhile the
eaterplller feods due to the working of the mandibles.
In sbout 19 days it prows to o length of 90 mm.

after sbout 20 days the caterpillar shsicins
from fo0d o,4 e Ifsfa&y mnééé&éi:s to 3 = B mm,
brinsine the old darsal eonienl tufts of hairs
olose 1o cash cther, and the larva tuens pals.
After soleeting & suituble place in the ground noaw
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b7 4

o 3""'

?@i‘ﬁ% supupity snd {:h\:: GE0BEg .

& singie ceterpillor Suring He Gth, b,
kb, 9th ond TR insturs conewies oboul 200 wpame
inshos of leaf. noas aﬁs—zﬁagﬁz e.osiuglo Jeaf ore~

P &
scnte GO0 to 90 sguare ivches and e clumyp Jeurs
56 ~ &0 lcaws; henes 16 eaterpillors can complotely
iﬂﬁf&&z@g o chmp. Vo & wpodost cstimate thw brood
o sinpic nolh can eﬁs.hi; wa::fw 08 nany a8 R
glunpe.  Yhovoiseg the »&*%&1& 2iliers of 13 moths ean
dostroy oll the curdsmnm ﬁ,ﬁm% in ono acre. The

3

wefolistlion #g sulks in the shed oiling up of the

3

Y

%%&uw}&ﬁi, Todeh acecssuprily weclkns the plunt
and ewly aficote the yicld. "ﬁw dazige o the

*31“‘“%8 tn ¥ho nuosovrics 3o clnost ’3%;@,}.

S TR S RO 1Y
P LE Y RS X5 ﬁfufiiﬂké"#

R S peen AT B Sman sriterad T Tas
W38 18 G of Bho 00 mejor gcoicppilier

sts of capdanon oeering sporadieally iz
mmc@ . BLoPe vas o sevious outbronk iﬁ
1518 = 19 wad 193¢ - 3. wu Dotk cconslons about
10,080 apres, sopdy of vanlsnobie poluthy in he

smif=oant eornoer of eordacon hilis, gore complotoly
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o 0% 8 e B oY Ty i e p ., £ 5 s ey 7 LA
dofolisted.  Thoush senil mobors of salorpillers
ave fonnll overpy yeur, serious cuthmoals are only

b

noviodigul ot intervals of goverel yoors.

%&@jiﬁi serasitison

- poreent of the

his Iohappwmonid

. 3 e " 3 b
seberpillop @&gﬁ“m&ﬁi V.

B

nbificd a";mﬁé%ma iz also fouré %o

peresitise tho enbtorpiller cooasionally

W&

O & NN
Doring palny seoson o while attecks

B9 on B RN 3 (S WUV g p2 P &
the eabopplilove ond chobo thewm to degth.

Altaruats § a:i% z:;;%m{,% :

R IR
£ 5

&
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inad ﬁlﬁﬁgi;;

of Bleek dorsnl snots on tich sopeonk.

weon with o palr

“fanpth 2 e 8wy

2, Olose fo onch ebdgnine) eoireels o felnt
bloeh svet.  Toubpe laferal soohs bowme

A A0rssd Pesion of pone tnd nole

o Habapolen.  Iongid

2 KB T

“therpx saollon. Bech intereogmental

voglon of shichen Hes two shellow trams~

oovms.  Iength 9 = 16 ma.

. T doreal enots of cueh 8108 oxeaDE

thone of mote thorex are joluod topethey

W,

A5 P 5&‘9»333‘53’;& el sty

by o falnt blssh 1

shdmalnsl seiracle thovs ave two spots
oo phove Hhe other.  Botwesn ¥ line -
uf goirnclss onll Wt 2&2;%‘%& gnobs,
A cpeh ivdorsermental @%’%sﬁ% of obfomon,
ong bieck spok boariag chord white helrs

i%‘s Wﬁ%ﬁﬁ%@ Yoneth 10 @ 20 m,




}f}

g‘ﬁ%}‘iﬁgmy . The iines ééiﬂiﬁg the Aersal suots ave

A

R D TR Y SO Y W S
thiek ond dipbined.  In B

s ggedo  in
‘botoen the doresl mpols thore obe “Whree
Jor Pty falnt Dleek trenpvirse lines.

v il 18 bwom okl Aol beown strosly.

Body blosk §5 the nid deesal rosion.

- Surpoundiag tho dorsal spots nasrey

j:‘:g %@% ﬁ%gﬁﬁ%‘ﬁ *éi{&i | Q{%&;{&g&

CEh inebasc Prothuresis shiold heoam. | The nevrow

ghite lars sarvomding the Jorsal mpols

aee vory eloer. Uil dorsel reclon is

. Lenght 21 - F mn

3ok yollows,

8k, 1114 doveal vogion 1o )

R
o

-the“ppuscs N belmosw tho dorssl spots,

ufts of short beam bulre apise. The

rising £o

. aﬁ ' Eﬁ%g&% 6 - g;}? g

o Ehe. dopsal g;;&%% nesgure




B

The loteral b L seddish tinge.
i the mid dovsal popion € O 0re

eongplonons otpieal roths of brpom

e opre jolned
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Cuptorote eanarics M. (Fig.2i)

-
¥

Afber % e Loavy covtl megh oonsoon Ir Fune
and July fun the ground pets soukod with: pain vabor
noxtis eroppe In Iopse nwibers, nkic usy‘? bogdn to
lay eors on the loavoa of toll shede twecs of

cardaim.  Lpes bove boon gollected from Epythvina

ind dicg Lem., an! uim*mc&:sm e;r_imé reyr. Lovy

are 1».:15 in & f},au oass hoe mmber in cagh mass
varyine from 0 8o 120 (Fig.22}. e oviposition
lasts for 9 to 12 doys ond on an svorape o moth
lays about L3O ogms.

ihe ooz {Fis.23) is light yellay, honi~
sphorical with o dimetor of 1.5 mm. and o helght
of T vm. As dowlepnent peocveds the yellow
abtenuates wod o Wkt brodm sets ine One op v
days before Lutehing the hwet of fZe @bpys booomes
visible theough the transi-cont ehoplon es = bisok
eirehlar dise. %The body of $ho vobeyo is seon as
pale mhite strcais with the sobso evrenped In
£ to 9 bundios. fore Lotehing the top portlon

af the ore s ll ﬁeemﬂa thin zm‘i frarile ﬁm £

I i;lem tiisg cgg{::*tm% to maxﬂc 5 N &Kr*smm@rthy,
Stete Dptaowlepgist, Uysuee, for ﬁﬁdﬁg ™ o8 8N emcn

e ? uoterote conariecs M., for comparison.




& Higuld thot ooses froo the lares ingidc. The
larva Dites off o miell elreular disc at the top of

the sholl and issues out. The octual Latebing
procoss takes sbout an howr.  Yhe incubation pepl-d
igsty for a%s.mt 20 aays.

iz?& Tiy mwwﬁ Lz* RGN YN
It has ¢ ‘iemt,z af cbout 3 ma, ond & hoad

width of nourly 9.5 ma.  dood Is shlndurs bloek with
5 fou short hoirs. Zoly ks doll whife with a pale

>,

of dorsal spsts on eneh mopoest. The prothovacis
ghicld Ip bleck oud pom  ¥he thoracie lors
and ;}mia o apo plusey white- ‘;,.n Jarva ronains
nesr the ofg snoll for o im minutes drying the
wot Lales by weisrlins movoronts of fho body ond
thep the eog sheil is cuplotely eaten. Tithin
10 hours the peoloss axd Shopacic logs develop a
blael tint. he cabernillap starts feeding on
o goeoud doy ond fhe body dowelsps a groon tind

fae to the food contents of the allnx mw,, ganal

“:":i'ﬂ,x,;.g T EerinS ey fhugsdew
iiluh_.n.u‘ll.giu.\%a -‘&b«.&-hﬁ?ﬂga

Thore iz w pale of dopgad Licch epots op each



k2

soguent, one on cither oid of (ho mid dorgal 1ine,
4 lstoral spot is presoent "iﬁclm eans foegel spot.
Yentrally to the line of laleral o3 ta tio vonivo
ietorsl spots ave prosent.

In mmt 15 days the cotorpiller prows to
7= Bma. uud A te 10th dey s jedlovish tinge do-
‘;?Glﬁgs avor the body.  Ghe puothovar sste swollen.
The caterpliler sbops foeding snd nonlts on the
186h er 19t day.

_v@aftfﬁ inpter satevplilog {15. -2}

C T hoon LEtur modli the body of fhe caterpillar
mmﬁﬁes & mu, ond has o hoad @idth of nearly ¥ m.
is bleek end the bely pule seeen. The
prothorseie 503010 is blach wd woveon,  “he
thopscie lopp ere blogk and the orolers ore plassy
wilte. Currooniding cueh dopssl epot is o foint
nelo of ?Zﬁa&; - Boplewiny b fwor helf of eash
dopsal cpot-is o @ ﬁ"%ﬁﬂﬁla:‘:&;}e@fﬁ W waitlen veplon. The

anh paip of doy W«i & se;eis wpe eoalesced Eosother.
She W@?ﬁhﬁ;?&(ﬁic leterel spot i In feant of the

protlorecie spivasle, el In Muo wlih it.
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§und ‘pir m?@ﬁ} ‘Acbris, ood The ¥ z&é‘; gaking halre

of the cotorpilicr adherd %o the cutar luyor. The

s €9 ¥ 9 m

Bupn (Fig.3h). - The lesh sogrent bears that

P4 groznstor hools avvanpel in dorcontvle eireles.

m ‘?**’*“3*‘&2 duration lusts for ¥ = & nonths.

‘“‘2@ thg ozevre in @%@@g - Sarnet. By ﬁage ,

Ahoy hide fhomstlivos in cvovibes in #ho Yiwnke @f

‘ghieflo tréos  The moths ?%iﬁfﬁ found atieabbod

fo 15t

,szﬁfﬁ@iﬁ@@ thet goricdicelly %"%%‘&Eﬁ} %‘3‘&:&; statng asf‘
§ post. - Paring gsoriocus oubbresk in 9% «

@g%ﬁ =illae eompletely defoliadsd chout

ol vondemetoun pomihy

e e
. %a.,g;g

‘saterpilline 1ile 5. sopdononi i TR0} Gomars ﬁz

‘goall pulers owey yoar.
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Eupterste_testseea Bik.(Fig. %)

%Ef’iﬁ seuth weet monscor (June &nd Faly)

‘»

ogEs ave 1ald in aizza*sﬁs ot the gzﬁ%@&ﬁm&% @f Ehe

i&mﬁes of Eprythrine m&ﬁca Lam.  The usbor 93‘;

ogre ia t“iﬁ eluster waries ﬁ“{%ﬁ & to ?@; and &
singls ?:i%%iﬁié E&ys about 300 = §§i§ ezos in a poriod
mging ﬁ’ﬂ% 3w ! %3353&

The egg E—?:’*ig.ﬁé} is pale yellow, hemisphewiesl .
Ezamﬂf*&r: @ﬁgy@ﬁ@aw dlsmeter of 1 mg and & helght
of 0.5 wE. ihe ehorion ismimm kﬁtﬁ*&rﬁ? and
ﬁ?&iﬁzﬁ%@ﬁ%i ‘As develpprent ’gszzﬁmaéé tho cpg de-
velops a blsek tint. The iéée@aﬁiﬁé rgzg@imi lssts
for 13 to 15 dsys.

Firgh inater eatorpiller (Fig.50):

| é’mﬂst :xf op '.‘;zfﬂ;a%*ﬁ;ag,' ‘%:i;ﬂ.‘ tiny eaterp z,i&r
imv* -am &z}}}?ﬁmiﬁ lﬁﬁgm of 245 ; . 6l g %maé
width of 6*5 . f‘%r’* tead ond thevagle imﬁ« £08
kiaak, ﬁza ba&y end proiogs &w@ pizi REs ﬁ;i':*" in
ngs have ?}am sa’i}ca%&ﬁ.?;’m gﬁé&%} Lean
Dolichos Jeblsb Linn. "
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bovesing the esterpillors fecd on the émphy ere
Tk oF A

aholl., She coterpillers wre grepmpious g feod~

T hoodpe ind £ N I U Topy  Zal i %
ing bopins iabe in the scoond dgy. Uy the Ll

5

& - \ s S L g £4 & &y + % :
dgy ¥he caboepillars orow o % mm. in lowpth. The

prothoraeic shield is Llsek and noveow. On Bhe

dorssl side of coch of the reoelning sepments of

the tranbk thore ls o opalr of Llack ecircuisr spots.
the doesal speds. he polr of spots on cach

sement oo ~a pined topotivr By ¢ faint blask trong-
wree Line. redistely below cach darsul spet is

o dateral spob just wizible to fhe nalwd eye.

T Sniogs Bty ad o - U S s
Wi}z}-%z?} .g.‘ﬁﬁg ?E‘ i % )g}'ﬁi ﬁ ﬁ‘iu& 3«5:& ’/‘:«,-g ¥ f}ilﬁrx’ 4 ?mﬁi*&i?ai

Lo sbout 10 daye tho eaterpillar grovs o

lenpth f Grme  After tho T1#h day it

atops feoding and the body gradually geis poduced

in lenpth end moesures b o~ % mm.  The ppothorax

syalils and an yellowish tinpo apscors owe the

body which pross decpe fomlbing tales plsee

em the 12th or T56h é‘i“:; -
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Seeond instap saterniller (Fig.36)

Just &fém moult the caterpiller hag o }.ﬁxsgth
of about 5rm. and & boad width of 0.8 mm.  Head
Cand body 'azﬁe?- #:11 whits. @i%ﬁi# Hg 5 ﬁﬁ%ﬂ;ﬁg i%
hesd and thovesic legs turn blaek. Dy'tbs next
“day the caterpiliar prows fo 5 rm.

In sdditicn to cash paly al spote

: %@tiég eontoetod tw&t&ey by & faint ﬁzﬁ%@@ﬁw@@ ;fzaak
iimg s’: doras] E&gﬂ?’% o ﬁﬁﬁ& mw ave joined ‘Eﬁ»
i"jgww?f* by 5 iﬁmgf ;‘iaﬁgitz:m i gi&ﬁ’f Yne.  This

'm Wy '@%&%ﬁﬁ@?iﬁﬁié of this instar, wi%%zm

6 op 7 days the body grows 0 a meximm longth of
a@mt?% 7 D i*éss \eatar;ﬁﬁlem mondts on the Dth
or 10th dsg.

Phipd m%*i;ar a&ﬁﬁ};&i}.&? iﬁe»ﬁ}if

4%2: &i‘tw m&: the g&twgﬁmﬁ ‘fmz a

- lsngth ng aaﬂa* ﬁgﬁ a8 . méi o bead width of 1 -3 rm.

: "“%ﬁaé and g%; ars pele white ond t}ﬁ mandib @as and
: z;s;%i}i%. are %;3?3 brosm.  Therssie legs have blaek

tipe. Within a day the caterpillar proms to 10 xm;



5k

the hosd ond the therseic leps turn black and the. |
body psle blsck.

Exborymel feetures.

The boad is dark brown with an iw&g@ﬁ&?
woite ;:u%:s:: ‘on the fr':z'zss. ;;.zr:. }amwné mi Tines
' :33‘231%1”" ‘g’z&% ﬁsz@s&i spote %ﬁm ti‘z::.g;% ead sminm%:,
In the mid dorsul region of the body is @ faint |
; hite imﬁk Hnkind sna) ;&&&mggl aﬁimg To there
méz tz.-w uﬁﬁim@a‘i gfgam giwm o &h{%% i:%e ch@f‘.

In ﬁ&?ﬁz&, hmws& : mental %g&@m gaﬁt %@Eﬁiﬁ %:h{: lins

_@E %‘@‘&E‘iﬁﬁiﬁﬁ Le 4 small blaek mpot.

E %kﬁz:. & i*@ 7 days e caterpillar grows to
& megimn lﬁagm ﬁ:ﬁ’ 16.5 wn. sftor ﬁh@w fam}w
is ;ga%mé‘? tmémgag &amtmg %wﬁs inﬁi@ on
the 1 @%‘g o "%‘f & &@'4
: &iﬁ@iﬁ"m in%*%:&; mﬁ%&* iilar ( %&gf@.ﬁ}}

&@ aaterpilias zaez@%& ’i.é 5. and heg 8
_nwé width of shout 2 mm. - e hoad mtm&y are
‘pele white. By tho second day 12 @wfm o Tl .
Hig dovsal r;s,gma of the s:a@w $y yelisw. The hesd

and %@m iw ’iags %fma ﬁiﬁ?fﬁf h@ﬁm



"";‘m m?sxﬁ io dark brown ®ith soven white
| }?ﬁ%ﬁ;ﬁ?}@ﬁ» Yentre latsrsl gldes and pﬂlﬁgﬁ arg
black. Mid doreal region is yollow due to She
presonce of large musber of shovt yellow baies. on
éamz a:&&a ,;mzt: ‘..bﬂm tho L.azé of ! &mm}b gg&&s :w
& ’F}?%ﬁ &)l whibte band on whish iz g blask wavy
&ﬁ%gmzﬁmé hw .

léiﬁmﬁ & tﬁ 9 days the ﬁﬁtﬂﬁﬁiiwﬂ? grams Lo
& maxionn }ﬁmi; of Zh . On an avess age it con=
‘ @mé &%%ﬁs i1 a*gzm”% ingh m luﬁf in & aas.{,g - Aftes
' %@ ‘i‘;?i:?» 5; m i‘m%m t&iﬂm ;;sﬁwk “”h@ ?aaa&v
pets mé&m& *;:a 20 mm. sod on the 13tk day  the
4 &&?ﬁf}gﬁiiéﬂx? noalés,
 A#th Snster cetervilier (Pigdt).
Soon af tor moult the sa;,ﬁwi}im* hae & lmgt;‘x
) m a{ém? “%g e G h&a wa&i m&tgz f@z }mg Bead
i pale yellaw with Eﬁa%% “ﬁmm < 11d gorsal
m‘éa,szw is 2uld white. z‘zﬂ;.&aﬁ ‘éz%:z’it dny the
e&iﬁfz%‘?&jm g»mﬁ é;@ 2 imgfzﬁ 4 Eﬁ = % %}aa&

is morked wilh black lines. 13 dorsel mng; of -
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the abdsmen ens bright yellew and $rat of the

thorax blesk.  Thoresle legs ave derk beown.
Venteel sid is black. The sotee ave white tipped.
Ixternal fosturcg.

 vhe wid dovsal repion of sbdren is bripht

yellom due to the lavge rmber of ensll yallow
hairs.  Up oithow sife of the mid dovssl line s
faint isterpuptod white lino s seon. Uy sbout
%} o 10 dags the %ﬁﬁe@iﬁw %ﬁ &iﬁﬁgtﬁ of

sbout 15 mem.  ¥his Lustor estorpillae apins & lod

-
X

oF sillen wolbing.

Un an swergs & sisgle
sutepplilor sonswwe ghout 2 square inchvs of lesaf

in e night, Frop the T0th day foeding is preduelly

veducod and moulbing takuc place on the 12th or
: 9 :‘5’%}% %ﬁg *
_‘,{s? ;

Sizth inster osterviliax (PipJi2).

The eatorpiller hos o length of about 26 mm.

snd-bee 4 bosd width of J um.lmodiately after moult.
The hosd iz pale yellew with prosinest black trens-
wrse streake.  ¥id dowssl wgiﬁ?a i britht pollow.

Thovacke logs and prolegw ave vosy ved.
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Ugually %he moths enerpe lote in the evening

and o nirht ard noting tales plase on the Zad op

rpensc. e soxes 4

about eQual in meoter.  Uie male obl Luos been
found to live for sbout 1‘% Ligve and fomales for
15 » 16 days altor erorpence .

By dey toe oothe e fwund vestiug omamg
the 1w bushes elsse 1o the carfaron plants op in
the proviecs of gsoe o1d shade trecg,

I
Dol vl is.

L ouborpllioe:

dudlies lan

&‘.’é

feed vn o Joowes of the troc $111 the ¥ed instar

RPN . - » o fora £l R . ;
sﬁ«iﬂ:w. &b ‘E‘;ﬁi ;é?.\';_ ».313 g&x.{} aﬁﬁ‘i’?‘m z.:-:.& &.{* i:?» AL ¥ f}&i"ﬁﬁﬁfﬁg

e g i g, ST RPN RO .
dovoured weuelious .%-.;ga

cardon beer Dajichos lsbliab Linn., end on 8 low

e




- mumbers they have met attalved the stutus of a

- sorious pist

Bupterote fobis Grem.,fig.li6).

Ee caterpillars ere fmm in small mmhers
-é&m*mg fm st t%:« Get@bw, on aavm'}ma
The f‘a’ﬁ grogn. gatermiiw (i’ig IR
leagth ?5 .
e

He Ei width S my?

ho hoad is smoly black with an gellouish
*@z":@igﬁ mark on th&%?tez and gezzm The oeelli
aro dark éeaﬁ- The prothoracic 55%&& 1d is also-
| "m@ck with a row of gz*e:g'im ’m% hairs rising
‘ :fl"ii‘fﬁ it - U ?;z:;c dorgal sa&s ef coeh s@g&@‘ﬂ%
| there is 2 p&ira,{ﬁ@mal a?@tﬁ one m oithor side af ,
the m& dorsal line. Behind e:gah_‘paw of dorsal
s;éai;s z.n the mid dorsal line, \thcai?e- iz a pair of
faf:e ts bearing }gélﬁ red hairs. i%aimzﬁ these h&:w
tufls there is a ‘%’%ﬁgﬁ&??&jﬁﬂﬂ row of grey hairs
~ and -:"53;’2,8%}&6 . . The letoral ép@ﬁa‘ are situated

below cash dorsal spot. In betweon the latarsl
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spots on coelh intersemenkal repicn is o tuft of
blaek Wristlon and helprs. The wvenbro latergl

gpofs org situnted below the latoral apota., The
spiracloe oro devk brown with tlack ris. She

gros

meker foob aro oreln

g & e vy B o A% o -
poga in wnioedingl mesaerios.

~

*

as
i g ries s £ LE . E 02 FUR
i BUSLOL ééi{mm;«u}kiz& abler

-

suptneete gonsiats of two logers of
W o

T e 3

Al gk w—w { 4%

sve (Fie 397 is

bout G0 - T0 ergmaster hools on Ehe

ot %
> ‘f f.zi,
@«

T s S . P Eiats S sy ¥ gy 8,
abdominel sogwent. The mpald dReation lasis

siorpilisrs sre swsotimes found in larpe

wwmmf’ on ‘uetons prandis ldnn., foeding on the

Es&w:gi R
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*mth ant uonaoou ! it nu’l =

off* on tha w teR loam lga an Ul4 at
night la « «m althar <a tha awar or a« tha mtm
Iwfiaa of tha knw (flg-w )- Orlpaaltlaa A M
«B onoaa Zor 5 <«a aftor MP”i aa aoBtlawa tor
i period ran”Inf frao + to o dayu. ** A noth
lay* :mall about 100 - IsUC ra. Vba opz (F1 .61)
la eraan coloircd, dm a |. «4 witL a Cljsotar of
about 2.9 oa. alad a LulrLt of 1.6 sat. C.orlau la
aaoott, lu-tuory, and fcrunaluocnt.  Aftor ubaet 9
to Y d*yn» tbo uoai of taa ..+~ la scon aa a dart
olrculup pottf- on the cido, whiah

to »ecupy the top of ti»o dooo ua

ooodg. Tha body la soon us a pair of dar lloaa
with tix setae frin.in 1 Orire 11u. ban about
to hatch & olrcular portion of tuo aball on tix top
of tIx egg 1* bitten off, ua a result af wLloh the

apes of tba da e oaaco off aj a failn II't Lj the

lam vrigglaa out. Tha Inaubatlon porlod laata
fr1) 1bwo.
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T gé ;-4 %
§_ L }ig(%d ﬁ :.; ‘;352. i’;"yigﬁa. 33, {%ﬂ’ %fc p‘!’é&f’:}

Vi neody hatehod saterplllar has o length

e sboud ?g“ﬁi =, ond o hood widdh of 1.5 m. The

ek and disprovortisnotely largn.
o Aull oiite. I chout on houp

spin b0 o dength of U2 tme oo coorronce

o s'wll the halivg on the body orp wot

ond placd towiioe The sotorpiller mwves o shopt

i) wok
LT I W o o Rrt, i pee o s g 5 ey o o, 4
Sistanse feon Fhe o ool and a:g formg welgy lmz«?

pownenie £ov some thmo apunpently Yo dry the heirs

It Tirnt focds am the o sy orn ghall and for one
oy it poncdnn tithoet forther fecding bhot rvoms &

a denpth of W0 - 12w, Ghe &zzi‘ﬁwﬁ.}m feeds only

clishily on v sceond doy, ud setivo foeding

Lorine feon the Fpd day owmurds when Yhe bedy de~

golans o proonish binge due to the greon contents

e ek o
of the iuboohines. By tho £3¥h doy it srods B
13 vm. and Ehe houd appears to Lo guito proportionste

o e body.
upbepnal foorures
Tead is shinins blach itk a fovr sentiored
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hairg. on etoh side of ihe beed thevs sre 6 coeli

mprenged Iin the form of @ choscent; &nd 2 small

thares jointed sutenna.  The spothoreeis shield ia

hlmﬁ ond conupleucus, the middle porilen is broud
and the chleld oxtonds down o 1itt1s or ‘oléher side
On the dergal gide of oheh 0F the segments
ssmmt thet eff ﬁm; V*&@i‘s‘i&é”ﬁ“&% 45 i,@fs m»@ & ?&iﬁf‘ of
%:;1&4,3&: ﬁg&tz oug o1 cithor side of %@ Eé#‘i %@m&i
1m;;i@_,, *f’%ia Sovaal spo to of mm and mia %ike}wm,a
| s@gg@m}?; 4rg &z&ggz? Y tﬁé@; ?%}%; ﬁﬁgﬁﬁ&!‘? the sgfsﬁg
w@ aﬂ%@ ti’r“"‘a« *,mf tmé% " fi‘l?’é 4 ‘{}fﬁ; they almost
merEs jute e Betwosn tm mﬁmi spots ﬁf each
&:%aa, ars & f%ﬁa immasyiﬂaw lives and xg:zm
| ‘Zgzgéﬁ&} aa@;t*ﬁl spots m 31%&%@@ wﬁateig
%ame %,he %ﬁ?&ﬁ ﬂ;‘f@tﬂ, ong On aﬁ:’%mz i&@ @f am
soppont.  Un the venteelatorel repien below the
 latersl %gﬁsé:s‘ ave the vontrolsteral spois, and %_:sze |

latter on “the thovesie sopwnte ape jerger.

o ﬁg the Gorsal spets thers are % Kinds of
sotss (1) long white fiszible helrs sbent 90 mm.long
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sdtorpiliar rerine sotimless w
$iwnly £lxcd o0 o the subodvalrm. . Un $he pes-

t LK o y longlbodical spiit io the siln wosurs on

the kfi: side. - Yoo niddio pog

“¥o eatorpillor pushes Lisedf 2ub in fhe form

3 s A

G
P T S . o SRR P . - rusle w2
a ¥. The boud maduslly stenlshboss ovt nd ln s

o Bionms ’", s L ket ¥ Ficon 274
for mimmbos $he heod s 2 ¥

ﬁmm Eﬁw B

s?m lﬁ? Ié;isa
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T R 5. AP
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The

coterpiliiar zyw;ﬁ ’:{ig, fooling o

hich it prows €9 € lg*sz;tm ?@f *i:,‘; *fg . & pré-
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aplil boeome indistinet no the heod
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Extornal features.

mentd of the spots  is

Thearh %:%& APTaAng
siziler £ thut of the “m%@%m instar thoy ave
igm@%wa% e o the dork ground golour of the
h&ﬁg ' Bolow tho lie of i&i&m’% ;ﬁ%& is a pale
g;m@@ ‘"?&W lie. 4 sindler Mitormupt ed &1l 43;3;%@:

mf;:gf 13,15.9 is &?ss} presort Jo ;‘Ezzizz;g- Ehe .1%%@?&3;

Fé"“

}?ﬁ%:” X é:;* a‘ﬁg £rom the mid ﬁ“‘% 11 poplon of %:;aa-
mobs %‘%3 eie s%r;g*:m‘é and fx% &he fi ot &%3’%%1&&1
m@mn% s o taft of Y 11;31? bristlos

neashring dhant 1 w2 T

Shoet peilos a&sﬁfs_% bristlos tra the body

ressure f:gﬁwai% zalgr 2.5 mie Mi thoy ore wmlfornly

i 3. tribatod over th };s‘%{: ?zf@zg, - %he dspsol spots

toar hl%ﬁﬁzﬁ ‘%Eﬂ"" tlos abeut 3 0o iasi‘:gu, besides long
’é‘;ﬁiﬁ"& hokry m&&ﬂﬁg gbout 10 mn. Frop . the moso
ﬁ%‘aﬁmg e gar thow: 3 and the last abidonls al sogrent
a fow long hairs awmﬁ %’z;’i %k the bessl half Hlack

end vost ﬁ‘?ﬁi&a .
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In 12 days tho ceterplilor pravs 0 2 lengh
of about 30 rm. 4 eaterpililar consuneg shwb one
aguare insh of lcal in a night. o bthe ‘L;th
v Peudine toles nlase azd the boly pradually pots
reduced o 2l or 25 mm.  liost of tw long halrs
are sheds the usunl monliing si;m amear wud the
catorpillor moulis on the 18th av 9% day..

Thipd inshne ﬂ‘*wﬁ,mm’? (Fiz.6h).
| Just ofier nonlt o cotopnillins baog o lenrth
¢ thoul 22 ma. ond o hoad width of 3L m. The

heod i pele whitc with & rreonish tingg. Theponie

isps ero rpony red ond prolegs wre pale white. RBody
hos a pals davh eolour bmb the last sbianinel sop-
mont 1 velo geeon. Tho besd is almoot hldden by
the lone ponoils of hadre boime on Eho mess cnd motn

thoracie scgnents.  Vithin 4 duy the eatevpiiler

em,

mrees to o leneth of about 27 . snd wokivwe fecdlug
boglins &f‘%&? tiis poricd. By this time the head
i;um‘_, aark br I v,at% & nArRcT but prosinent brons~

wres vhite streall just sbout the elypous.
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Eﬁz&@mﬁ %M?aa*m-

3:1“} tﬁw nid dorsal mg;u‘m of ti&&z %wﬁhﬁmﬁia
ﬁé&&&?ﬁ'ﬁt zxm in the first &wﬁdmia&i ﬁ@m&n@* %}@m m
) i’%éf"é af &Z&ﬂk hristlasa :

f’iasa w&awﬁt of 2:3& S;ff@%at gpots i@ a8
'm f”bﬁ last fnster.  The dopeal opots wm& less
8g fm&«a {3335;‘ to the derk g!fmaﬁ ealow of i,mf: body.

*"*hu Ea&iﬁs &Fiﬁi«f fron the aﬁ?gﬂ‘i azzaé:s
-mw-m a@mﬁ *’fﬁ mn. sl i;‘m blask bﬁégﬂ% aﬁsmm
a&mt igs& =m. _»:: white hairg Borng o zzatsmi spots
mongure m%i: '?, . ‘The @Eatizmgj b@i@i@as af %:3;@
§}$§f€f ﬁ%&zm a@@%giﬁa%@iy 2.5 9 re. mﬁ tiztay 208
%ﬁ&ﬁgﬁﬁ In2 tmmvm@m rows in osoh gumﬂmt the
? of - tm‘s dorsal mgm*{;%? srd - the

" m‘?@mw ?&? :e,n tre
pestoriop bz&i@ﬁ&m | The Jong hoirs m,vs;mg ‘fl?% 8T }
aud rota ﬁﬁ?@@iﬁ sogmonts HERILTe éﬁ%mﬁ 15 tom.

" In 12 daye the saﬁaﬂ:ﬂ.}lm grows to e longth
2f chent E;.G m. Op an sverage 2 single eatorplilar
CONEWALS &ﬁ;é:@:{%; 1% SGUETD aﬁg};cg af iﬁ&f in & m@%.
On the ii%;%z e.zgy the es.ga %xm 5’5‘3‘5& fes,mﬁff azs&
monlting tukes place on the T85R op ’3*%%133 day.



Fourth ivstor caterpillar Fig.f5)..

| |  Just after moult the tsaifex piliar e
ﬁ}ifiét §§ m. and z,as s hupd ﬁiﬁ‘é% @:& 15 . maﬁ
ig 3@&1@ ﬁmﬁé mith a light g*%mak izz_gga- :nm& &

A m?; in the middle bamwmg the miline of
'@*&?ﬁ@%;

o The lask &%&mh&l sognont aza also Iight
:;szr*@szn . mﬁiﬂ% sre vodil ;&ﬁﬁ %s%m ond E&as}.
_?éﬁiﬁﬁg of %ﬁg &ﬁﬁﬁﬁﬂ% %m y@i@sﬁ; ﬁu@&em 1@@51
are m&e ik &m with broen tlps. iéiié ventral sido
with lﬁﬁﬁ%m &a&ﬁ fm the ﬁz.ém@
'&eimm a day the- @aféi‘ﬁill&? 55’@?!3 t& & ?ma{ th of

Mlézs;at L0 . ard the sf%%qis}a tings ia the lsst

35 deep W

aiaﬁﬁsziz:wi fezs;g;s%% u&.&%};ﬂaﬁ% - Head é@@hwﬁ &
az:u yollow tint with & brosd browm bend, sbowe the
A mark iééhl eh ﬁum dark 1"%3; %ﬂaﬁﬁ lere tiom
gmfi ﬁ%‘i}ilu‘ *‘?@3@?& turn ﬁm bﬁm

b5 wgg’ss:%mﬂz f&amms

T dorsal spobs am g"fal smi éﬁvk bron .
In front of vack pair of &m&mi spokse is ‘.@a pair af
reerhly cirenlar block spoks. Thoso _ggﬁ@t&@@g@a@»
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T %2: 053 fz.mz 150 . Tﬁ% wwt ﬂaﬁg i;xsmtl% :

ﬁ%éﬁ%&?*?ﬁﬁ‘ o me. arise f’m the wmm ﬁ?ﬁ“ﬁgo
of the ﬁazh&; ms“w i‘:m the 1&%@?&1 smi‘g @E t?‘:&

racie ss@gzmz%s have aa@imte ords end they
‘mmﬁe 5 o 8 nm. iwzg; 3@11@3? ﬁﬁim zz@as&yiw
shout 2% m“ m.we from tho mﬁa%wwia and meta
m{smﬁm fzmzm -

| %‘k&; ea%:sz’vﬁii}am f‘&eﬁ %ﬁ&mm sly and gzw
o a Zﬁﬁfsﬁ ﬁf ﬂ:ﬁmt 60 = 62 rm. in- 16 to %7 days.
A Mﬁg}.{z ‘sateepillar ma&ﬁﬁ&’ag as@x.zt 2%; squere inehos
of h}&f in a night. ém*izxg ﬁ&y it zzszszzﬁy miﬁa
‘on the ym&mt@g» &gﬁ;ﬁrg& % ém?ﬁg f@%&iﬂg m |
‘5@;,’&%&&!3'? 5% }:‘«ﬁ& oed wai%mg talos %1&%& on tﬁfﬁ
noxt éaya
Fifth :am% v mmmiﬁ@ i?igg,éé}a

“igmsﬁfiz.m?ﬁlg af{:erf wﬁi e 3‘&&%??&11&? ?:iag

& longth of ab%i’ 15 2. &aﬁ & hoad t’*i&t;z af ,;...2 T
T%g;ﬁxm 23; hishve- it grw& to a lenoth of ,-é ..

ﬁ%mx fﬁaﬁmsﬂ .

m@ @gram ghet hame aﬁmaﬁm in the last instar

in front of the ﬁ_amai -@ﬁtﬁ are now more distinet.
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elothing halrs of the body are e&pﬁ:&t@ and they
moasure sbrut Smm.  Long yellow haivs from thes
m@g@ and mota thopasic seguonts HOOBUFE &bﬂﬁ% 18
mm. Sho black a?;sties from égysal lateral ;and
gﬁéﬁ?e_lﬁteral s@a&a moagare aboub % mm.
| Thoe ‘epochets of the sweker. fect are avranged
‘in bie?aiﬁsl mﬁs@g@r‘as, |

The caﬁe%plliar Ls & voracious f@eaﬁ? and in
® 31?3&@ ﬂzghﬁ it,aaasgmss-&ms§$:9~»‘f8psgaa?e in-
Jahes of leaf. Eﬁ?iﬁg‘é#?ﬁ#é atteeks, complete
éefﬁlxatiﬁa‘af‘tﬁa-siamﬁ regults iaa?iﬁg~§ﬁly the
pecadoston and the mid ribs of the lcaves. Within
1%‘@? ?? .a;s +h£ caterpillar grows to 106 - 110 mm.
On the 2hth a# 25th day tho caterpiller stops fecd-
fi 1 and the body g cadnally ﬁats reduced to ﬁ; - 10
s The Eiﬁuﬁ now develop a g?%8ﬁ¢%& kinge =
4ﬁ§§~ﬂﬂaﬁ tﬂfﬁﬁ égay‘ At this stege it en ters the
‘E@%Qé»gaii’ai'tﬁ& base of ﬁﬁagﬁiaﬂ%aaaé §ﬁpa§es
2 %@aE%_iﬁﬂhﬁﬁ b&iﬁw tho #@ffaeﬁg'&ithéat‘aéﬁsﬁruetw'
ing o tocoon o any Droieetive ﬂéﬁﬁﬂiﬁg‘ In the |

1§%Jva%0 g if po s0il is supplied it papat@s in a
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Distincuishine features of Siffovent imctars of

MRS

"‘Cﬁ

the gardsmom lasivcampid, Ioudodora yittute Wik,

First inster. Bedy- gﬁal%‘?’* preen; head black; sctae
wa}#- of two kinds. Short hlaek '
Esm;sﬂf.sﬁ and Eﬁm white .uaim, me’é;h
10 4o ’ié mm. Teed mé% 1.5 .
Seoond ipstor.Dorsel side black; hosd derk brown;
o - é@ﬁsz{m@m than twe kinds. 4 tuft of

_yellow bristles ou the motathorax and

the first abdominal ‘sepent. On coeh
mé@ twe foint 3&11@% 13.%% ngrgth
18 = 50 my: heod width 2.5 ma.

Thied instar. & tuft of black beistles in tho region
of mt& thfsmﬁ mm first obdominel
sogent. Eﬁﬁgﬁ?ﬁz 28 - U6 mn;  head
width 3.5 .

tar Yontrs laternl, md lstoral spots of

thorax hawe gopitcie %iaggz;? The dorszal

gpots palo brown uwith ooly beistles.
- lateral spots g&% & fow black %ﬂiﬁ?l@s*
i;z fm:ﬁ* of the ﬁ@:}?a&i asmtg a pair of
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indistinet bisck spots. lenstk B to
60 ms.  Fead midgth L5 mm. o
Figth instap. A1l halrs rising fron the ventro latersl
n» and lateral ﬁ,ﬁ’m mﬁiﬁg& &, Longth

50 to 80 om.  Hoad width 5 & .
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Alinear line of reprosaiop Just to indieate
&ggmm@%ig the &istmﬁmtﬁm z;f tﬁ}@ iatgmity of

pos in. %*@:a%wam?& .

the thelps aceording %o chen
rainfall ss;z“i naidity is fivked ts the different
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%ﬁmﬁm ~

-4 The g,g?ﬁ ave leld %3& i:lw f@m&i& in o mess M
a%zfm%: 250 iﬁgié@ the 1@@:&1 aaﬁsa - &mg are sphers 8
‘mﬁ; a éim%.@» of 0.2 wmm.  Fre 3&333' :Lna, 8BRS BFG
.‘*“fa}ﬂ 761low, but ‘uen grey ;:;g the nogh %&3 Tho
'mm%ti% g@ri{aﬁ 1&3%5 f’mﬁ ‘§ 3~ ‘iig s%ﬁ;;& |

- The nowly hatehed 1&?% &sva-- ahm%t 1.2 2 -

*;f: it eomes sut of the swzse & la&m sm.%mg of ad-
.Ex%@m‘:% mi‘ak m %s;em%»ﬁ over &w Zmég The
c;a@;@p@ lar ’i;e%gﬁiﬁs to feed on %"%e %3& &wxﬁ leaf by
'%r@iﬁf off the @ﬁéamis %mm@mé ﬁ"&f@ﬁ%ﬁﬁ
of Imwg mre ab lm%.aé to iiﬁ am& ﬁyﬂ& i‘méisy
*‘%ii%&ﬁ o ¥ days a mgﬁasi: {faaimi coge is- fﬁmé
@b ich is caﬁﬁeﬁ zzgzu@ﬁ: when t&;zﬁ eaﬁgﬁgiﬁw BOVeS.
By %%zg 1:3% smth It grows to §9 G }3@1 - In the zeeond
8 om, In the thied sbost 10.5 m, @m in the fifth
W . puring the poriod of «ﬂmh the esse is
also %ﬁiﬁ?ﬁ?‘iﬁ ia;; sdding more iﬁi{%ﬁ ;;;:ﬁ;s s The
aé;teﬂgﬂiz;r amg% “the-bag. ﬁwﬁ g while R |OVES .
Uhils st rest during day, it attaghes the ggg%: .
f&a&ai’ the bag ‘Es*iﬁ'z 2 silken *‘*::&ist&ta the  Jeaf |
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gill, and after revwesing 18s posiilc
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e

et
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g P g Ty & I wEY .
e modo cose me outes 20 - e,

io dupl browmn, thoed wnd compeetly btmilt

durndl glée of

rmens gl a, ‘é‘; s i soollon. fm
sael: olde sowen © gpivacios are easlly npotiecd. In
tho mid dorsal vosion oush of the Ghh,Tth and Gth

shdmsinnl s & trangworse rod of 10 to

12 zoincs., A Hx extreuiiv of tie lust 50 ik

toy lopifoptoran
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there arc two crovaster hooks.. & iﬁﬁg@f s1lien.
mwzﬁiﬁaﬁr ;“*"‘ﬁ’iﬁ“i@ i:lm mpe reprosents the escoon.

Fopals ?az ,.jla iﬁgﬁcﬁi

it iz broun, meve oy loss @Jliﬁa*‘*iﬁ 11, with
i;a fé*ﬂﬁ %méeé., All gogmonts gmﬂ?f’ the first
ihros, and the last three sre domarcated by thiek
@mm?w blask besds. e sonoon 18 more
g%&;’s&%&g am$
The pupsl duestion lasts for 20 - 26 daps.

Mz@? nee.

.. Yhe iw:mt balf of ﬁ&i@ pups ﬁﬁi‘}gka&; zmi*
mrszzwh i;iyz donuyp @%mr@ e}f the sops %& 4:343&
;_?d%i akin ﬁit&g, ollowiar the moth o @sz&ama

’”*i;«, fornls rupborss the pupel skin aﬁzé regaing in~

slie the cuse. ;zmlg it is seon profrudlng eut
tie lzmsi t&mgﬁa the j'zfi&%f?»ﬁ&ﬁ&%l of the sose. The
mede meths heve strougly bullt uings for ropid
ﬂifvh ' M»z;? c%s:,g; m«m@ they romein In  the

ers %‘iﬁ&% iﬁ the ‘@‘“’Eﬁ% ;ef troes.

E&s&im and - ﬁ?ﬁ.yssiﬁm,
”}s&% female %:5%‘2’;3 ingide ﬁm pertially broken
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pupel 2ldn is z:a:a&g for moting on the %%5{}2:{ day,
while the wingsd ¢ mele is found o mate on the Frd
ap Z;é:?:z day. . ¥he Ezigley- @ﬁeaﬁfiﬂs shdomon of the
mile ‘i:s. intwoduced inte the case econteining the
famole, ond coplation ﬁ*ms ;ﬁl&aﬁam - o wpmated
nale Mvee for ’ii‘;': % 17 éﬁgﬁ in -.‘ié"éz@ Mﬁéﬁé%wy; -é
f@%"ﬁlﬁ lives 'fefef ? to 9 duys. ?ﬁemﬁa& Individuals
live & f*?mﬁw:* period. ‘%ﬂlﬁ 9 e 9 days; wd fe-
w&flg; G bo @ daye. Thors is only ove breod in the |
ot Ihnsimonid, éﬁlﬁ%ﬁ maai hos ‘&aﬁn found

“to yﬁ?‘%&’i‘&lﬁﬁ the lerve.

Pam. Plutellidse.

Hilaropraphs amimﬁ% Keyr.{ Figif)}
f%zm ﬁ’?’%-"m@ eeaoeded fﬁw eapdanon €n |
Goylon by Créon 5’;‘%@65}@ IE was mz notiesd w8
a post of cardonas feavancore by Jonss {1 Sid ).
f”ikzsxi ¥ o candn and m&mgﬁwea& past in all the

ﬁﬁ!’ﬁﬁﬁﬁ&iﬁ m&iﬁg m&a in i:iae bi:atﬁe,. &ﬁﬁ vory i"em’
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chumps ape feoo from the sttack. igps ore laid

‘on the exposed portions of the roots and the
saterpillare that hateh cut bore into then €rigﬁ?)
The fecding tumnel gets fillod with excvets, and

the distsl nortion of the attacked ,?éﬁ’@ai: beyond the
-iizjzzfg‘&i&:s « In sovoral sasos the ﬁﬁ%i‘*‘;ﬁ};}ﬁrﬁ .
bore slong the rowt as far - fii;s &Fiiﬂ?ﬁ f‘f—m the

rhizope but nevey inte the rhisomes.

Rull rrown catorpillar (Fig.86).

Heof wldth - .82 me.

© The heod iz pale bruwm with duvk vod mendibless
o Go %mw}w& ¥ _S&%ﬁi’iiﬁg the barder of wwetex |
is z’?@ﬁéﬁt . The ocolli haw %m? same whx ay the
mondibles.  There ia no well dovoloped prothorasic |
zhiecld. i;‘w-a;g eroan gz@ﬁmsg Vﬁ;iﬁ?&ﬁi@; hg@ pale
shite ond well developed. Grochets sre berme om
e @mt?&isi&e%f the wmwﬁw %ﬁ%ﬁ%ﬁ n s
| ’ .ﬁm.riﬁg Jonvery - April full prown eaterpillars

are found in & state of vest or sugpeuded animation
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Py 2y

ot the Junstion boducean the

ehizore gma mates &
resbing stote or dipasse is vassed Sp €445 condition
hefore mupation (Jonos 10hk)

LaTvab “{"zﬂf‘ ng in tho Laborubory Lz
bopt w;iﬁ?‘ by ovwd - Ehelr ¢

Tenl.
= TR g = o - i A an
Peoatlion toles plase in ithe fecding tunpel
*® N et . ., A
githoedh £ 90RCIR.

P e o, i -

s ¥
i e s

£ i

i s

o ?af
3

k5 DPO Bre-

D CHEPEINE

el Bhe ko ie papa
izmma Sovl brewa.  The pipcl u}zrﬂ-ﬁ‘hﬁ; Tadts for
3 = 10 duya.

;&‘e; Shook E}f@@w v;z:ag@i?@‘ ]

uat japge nushers
o4 wmm: ‘».*E?Qf%" ts- r:sf carsmm az% found bored b;g* Y

i s, paginit ol the
the 4

X
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g ook i}is-/@f"i“m& snd Bogin to deeay.
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t_o.ja A

ei.* >nrrn fits filled with f» « | nfoM and A id
ir% A~ . n

c ftll erav.T ea’.rjillar (ilf-96)

longth 11 m*
wad lath 1-yin*

l-Qlad m bloc and bod/ tmiL blue. 7'u
VL?rtoic oLULI Is tuo* and p-'wd.nen;. TI* anal
tul. tl Li a tniak, -xacl, cLIcl too ru fa in u
H kin. ftm It loga an {tala white. Uh

dor-al u Cupuc umjPhl ro iaa of aac oefcont

tixrc 1k 1 I-uc to four tubercle* bearing ino abort
ul B. thracic lagi ora black aid oil do-
wlofa . ‘au jFixj[M of tki luat aodcrl.tull w pnt

apo ai-x fAtjd aild avo lo. Ci*ohut«. V> aplnloa
or* owvul
iL 4
11 tufn tha r tappilXv 4 apa to tbw
e lowb | 1 alllir. ooc jt. (Fir:.. 7) fl»*
Lor * do.plw I»0 aon * e tbli a of two

laZon of or nil ill* and IM no O T J
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pa (Fig.98) is palo brown with s light
groenish tint and measures 5 & 3 mm. Uhe spiraslea
are plased on elevated tuboreles.  Uhe prothoracie
splvecls i feirly ‘progiuent. n the lsst sbdomingl
gegmont theve are 7 - 9 epsmaster hooks which fimmly
bohdg 2:?1% ;saf._%a i the %w«:ﬁt - Whe g;g&l gex‘iaé lasts
for 30 = 32 days. In @»z?séé ﬁi}ﬁ%azﬁ it i ;}mlmgai
o edilh is & bodk noth with polien yollow

transverse merln on the fore wingw.

Emseles posalia Cesn. (Fig.B).
. %o catorpillops are found focdlny on the
iseves duplog Januvery - Mersh.

Tio_£0ll graem goteepillsp (Fig.90).

&

.

.

4

iﬁﬁgﬁh _ ’ f}?} A § -
Head width k2w
The hend ond Bily hes the coleur of dry

twigs. The besd bas & A shuped praminent merk
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forming the outline of vortox. Wo proninend

blcek pabehon arc prescent on tho vortos. On the
scoend thoracic sog-ont there is o bleck tronsvorse
dorzal band. Sho nid Qorsal voglon end the sides
hovo o davk chedo. On oltbor sido of tho mid
dorsal line of eonch abdeminal gorpent, thoro ig &

" paip of bloek spots which con bo medo out with a
13ttle Qifficulty. (o the mid dopsal limo of each
of the fourth, £ifth, ond gixth obldeninal soprents,
thore is o pelr of faint blaek iincs., Un tho dopsel
sido of tho Gth shdaninal sogzends, thore is o pole |
of éiagm;al]y ploced bleck iincs. %ho prolepgs, as
ip the loopors ore prescnt only on tho Gih and lost
abdorinal segnonba.  Tho lost palr is woll deweloped.
Papation.

-I‘:e,_i’cm papaetion the body controcts corgiderably
and moaguves only 29 ~ 30 m. Thoe catorplller yo-
raing in a loeaf and covers itzelf Ly e fold, fixed
in position by stveny sllkon strands.

Papo (Fig.91) is dork rod measuring 27 ¥ 5 w. (m

the ventral ofdo of esphalethoracic ropgion two
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econsplouces clecular spots are noticooblo., The
mapal Goration losts for cbout 15 - 17 deys.
“ho cdulfs bave been found hovering owver

cardarmon on elsudy doys.

fninodos donticuletug. Mopsn. (Fig.92).

Tho larva is o snodl palo brem cotorpiller
with greonieh tinge. Thoso ape found in fairly
lerge wmbers fecding on thoe leaf durlnp Jume o

Docerhor.

Tho fall seoun eaterpiller (Fip.9%).

" Tho houd ond body pale brcom.  Tho nid
ventral gido is pale groen duo $o tho grocn contents
of the cliventory capel. On tho nid dopsal 1linmo
o folnt darl eclouwr is noticod. On tho dorsal
sife of gach of ¥ thorocie sereonis o transverso
ror of fino soteo, is prosemt. 1In tho obdomon, oo
tho dersal sido of cach sepgront thoro ere 0o trans-
verse porg of fino sotao Lema a snell tuberelos,

four on cagh rPoT.
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tn tho ventral and wrirelatoral Peéinns of
cach sopmont 2 = L finc escteo.ovo present. The
spiraclen are ovel with bleek vims. Thern il
georm tlo cotorplllar possures 25 = 30 cm. ond has
o bozd width of 2.4 mn. |

Pefore pupation the body skelnks 17 - 20 mm.,
dovolops o palo green colour on the sides ong folls
to the peonnd. I‘upai:iaa- talog ploco In the goll
insido on corthora coll. The pupa 15 pele procn
but torns brorn aftor & day.  %ho wventrnl sido of
cophelotiorex rotains i geeenich tincp. .‘Hm pu,,a
(Fig.9h) coasmros 1k m. 10@15)&55 4 . across in
tho eophnlothoracic reglon. Tho last seroont bLoars
gbout 10 neodle shaped eromecter hooks.

Tro pupal duration lasts for 17 to 18 doys.

The edults ore atbeoeted to 1ipht.

Feo. [ogteiden.

Avellogics plorintg .

Theae derk brown @t@sme aro found fcedinp

cn tho tondor cardoron loowves durlng Jommoery - March.



%o head is cranpo red; the Lody is derk
brosn uith a lighter shadc in tho wetral ond
ventrolatoral vegions. Tho thoraoic loss ape dowk
beeom.  On coeh cide of tho firot end szeoond
obdaminal sepmoat thove is o promivent ekt yellow
longitedivel macking., Simileply there 1o amothor
on cach side of tho Oth cbdosinel sopment. (n
ei{fizcr gide of ooch chdominel serrment thore aro
throe firo chort halps borno en tuboeelcs. Thore |
is o precirent luop 1iko projoctisn cu the dorsal
8100 of tho & segmemb.  Un ¢he mil dopsal side
of eoch of il fifth and slxzth abdominel sopmont
is o black | J murldng.

The caterpillars as o rule profer the tonder
lcaws. The full croma entorpillor enters tho
* dosee.acil te o dopth of 2 Inches end pupates in-
sido an copthern codl.  Sheo pape io Uizt brom
wooguring 20 ¥ T on.  Thoro e cheut 7 to 12
ereriaster hooks on the lost ebdeminal sepront.

Tho spireales on cach gide, are peczincent with brom

rins. Thu pupel duvrotlon lests for 17 to 18 doys.
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Fam. Satnrnidec.

Attocus aties Linn.

Tho eaberpillor of this giant moth I2 scen
ceensionally on earlomom. @A singic individqel
can defolinte & whols clump. tho estarpillare ;5
pals greon with spixz;v geapths on the baok und grows
to & lenghh of aboudt 107 me. It pusates em tho
icaef in a long cocoon of teuph silk.

The ocoterpillap is soon from Ookober %o
Februery and adults in leroh - Apeil.

A Tachinid (Thry sorbillena) hes boen
found to perasitise the c&ﬁargillam ‘

Fam. Vortricidas.
Homona pp. (F1g.100).-
| ’ igu‘a;*:'ing the mntgiz; of Soptsmber - lopeh l&rgp
nushers of the aatﬁsrpi’llam are fopnd folding the
loaf tips of sardmeom with silion webbing end feed-
ing fram insige. %o caterpillsr is on astivo

- greaturs ‘ard Jwmps off when disturbed,
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The Pull ppam coterplllap. (Fig.1 Q{).
The body 1s pele green with a shining blssk
kead.  Tho prothoracic shicld hes tho samo eoluup

as the hoed. Thoraclo legs ers black and the
grolegé aere of the colour of the body. n oithop
pide of the mid dorsal line of cach sogaont thoro
is o palp of tuboreles with a short sotes on cach.
Lo tho »1d dorsal pegion of tiae Yifth ebfominal
segrent thero is o palp of yolloy owal spots. The
caterpillar alwoys remaing within a silken wobbing
inside the P13 end e rarely scon cut. Tho boldy
penmures 23 ~ 26 rm, and hoo o head width of ahomt
5 &=,

rupation tekes plags inside e lose gilkop
oopoen ususlly modo within he leaf f03d. The pups
measures 11 % 3 mm. Thore aro ebout 10 -~ 12 cro-
roster hosks at tho last abdaminal semment. The
mpal dopetion laste for 13 to 15 days in the wamm
weabhor. | |

The edplis haw boon foond ettracted o
light.
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Fom. Hesaoprildag.
Flosionousa alynon. M. (Fig.83).

Tlo pale greon colorpillar of this gkipnor
iz found feeding on tho loawes of earlomor dueicp
Vay % Deecomber. tho odulis ace feond hovering

ovor caplanen plants on bright doys.

Cyipogition.

ngs oro igid op cerdana leaveg ta the
upper as ell as on the ;amx‘ sides. %he cpr is
pale red, domo shaped, with o dicmobor of D.?§ TE.
and o holipht of 0.5 m. Tho top is olishtly
flettonod. Just before omorponce of tho cat’szvgnlar
the roddish tinpe grows deepor. . Tho inoubation
poriod lasts fop 9 to 12 days.

Thoe nogly hatchod eaterplillor has o length
of 2hout 1.7 . ond i3 pale proy with o reldish
tinpe. Fho koed is block amd the proleps and
thopoolie logs ore woll devolopad. Aftor 6 %0 8
hours the lapve bopins foeding, mﬁain_’ang ingide o
lent fold, modo with silken strands. Dy the 2ed
dey o preenish tipnpe appocrs due to the contonts of

tha intestines.
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Within 7 dors tic enterpillop reagsures 9 40
10 om.  Tho body &5 reopich and hood is hlack.
Ghen romoved fean thw leaf £01d tho coterpillap
eppears slugpish;but afresh the £0ld io rade quickly.
Tho £ull reonn coterpillor (Fip.04) mas:zmé 2 to
A, rms Decd width it nearly 2 pm.  $ho body ie
pale preen with four to fivo transtorso whi‘i:a bands
in the niddlo of cach serenb. A whito lokornl
1inc ic olso maticoable.

The pups Is festoned to the lenf £018 by two
£ine theocads, ong pessing owr dho thorax, ond the
othor over the lost obdaminal sogsent. It moogures
=z hmne  She entoriop cnd of the pupa is tapering,
o fociture choractoristie of the femily. A é'hini.ng
white poadory subotonco is also ferced gs a eoating
cvor the pupl.

Yhe papel dupation 1s 17 o 18 daye.

fhe 3mapo 8o a black clipper with white bands

on the gings.



120

FPam. Corcuilonides.

The weovil ﬁ&é £irst pecorded es & soelous
pcat of esrdoman in Trevancore (Jones 19!;1).‘

Tho prud tunecols Into Lhe z*his;mﬁs. it hoo
?.;aexw fourd that o voddish eolour dowelops iz the
ralisries modc by the grub and preduelly tho attacked
rhivems and then the noighbmuring ones dio pesulting
in tho destruction of the el:mp.

The afult is & roddish beown weewll half an
inch in length with thres longitwdinel lines in the
pronotum and three block marks on each olytron, (@0
antericrlly and close together and ons pesteriorly.
The newly czorged opes oro lighter in colowr than
oldor spocimons. The fomels ic slightly lerger
_in sirc. end 1ts rostrun is seoother ﬁﬁ&ﬁ. that of
the mele.,

Aftor the cerly monsocn showers in April the
woevils come out in felrly lergs mmbers ond mating

A dotailed account of the post i in the gourse of
mblication in the Ir;ii.,n ?mzxm%l ef mﬁ:&mhwg
by Jonos (1915). - SN
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bepins. Aftor ccpulatlicr {hey o Cein e buge of
the gl and fomules boln Bl Copcalili fleir es

cre by oo ab felrly loaz intorvals In flo feoding

eyt - N e s N L -~ - BN Cpeey o f
myeuepes wofe i tho rolsoaco. e oy is 2 pm.

r . o - - P [ - e o —
long cpd 1 e Leond el ban $le che o of en clizg-

¥ 2T - e -1 8 1 ! 3 + A4 e
ebed poo.  Sho lneubobion perlceld i 8 - 90 loys.

Mam mperles T " ozl Bt 2 DY g o
vao neuly hoteted zveb ko @l% 1ol long

idp LY
R 3. U N ey . % - LR TE TR N e
Telielely cn habebieg It onbs 1o uogp ivte the

kN

vhleces anl sonbinves fumaollilng inbo 4% apl clso

Tsy ey et o P R ™ ey S N PR
the posal porblios of e powvalostien sitloub pro-

villox any oxi% ojonine. Deecslonnlly 1% Luweoss
into the ausveictod phizwwgs ales. By taroe wmnths
it orows o o longkh of 12 . leoding is graduelly
gtopped ornd ofter widening o port of the fuonel tihe

= elsoes up the passcem ab olibor ornd Uiil -frass

L
cud pomoius as $ho prepmse 2o about o vecks

= P L L . Dl B By SO A .
o pape feot ooeo oplitting oub Lho lowvel

L

-]

emiviae io fieob onlio and pralnedly twecs yollouish

L)

bearn ond $ipelly brovn. Lfbop thvee weels of
mpel &aretia the ednll crovce.

It moves cooub ond foods on the £hird doy ad
iivcs for a _;-ge:?i'ail of 7 to Bounths. Ghe cumpicte

-

11¢e Listoey 2f tao inscet talos wount one yoor.
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Fam. Chrysomeliden.
Igma sp. (Fig.102).

‘After the promopsoon shozors in May, lapgoe
mambers of theso beetles cmorpe ond begin to lay
cpgs on tho tondor leawss of cordemom.

The opps ave 1218 on the uppor as 'ﬁeli.. cs
on the lower si&ns. A aingie beotlo lays cbomt
G0 te 95l egge in s perlod ranging between 1 = 60
days,at 4he rate of 2 or 3 por doy.

When fmshl;i isidyepns ere polion yellow,
-oylindrical rounded at bhoth ends, moasurinog 1 mm.
£ #mm. By rext doy o black tind appesrs on cither
sido, ard before hatching the tint is uniform
theoughout. Tho incubation popiod lasts for 7 = 8
deys. The grob anorges by cabing its woy threagh
tho stpll.

length 1.5 m.

Hood width .2 rm.

It bogins feoding by scraping off tho opi-
dermis. The grub mowes chout slwiy and for onc
Qli";%o doys it remains in the vieinity of the placo
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of hatehing, Uithin two op thpee days the body
is goverod over by the faceal rofusc.

Fxtopoal chavectorp.

| tho besad is ahir_zing bleck with o for ghopt
ka'iré. Tho body is 8ull uhlie with ey brownish
stroaks. he hind end is gloimlar with o lmmp.
Tho arus &5 chifted a 1ittlo on tho doesal side in
cerrelotion with tho insoct's hobit of carrying the
fescgl rofuse ovor the body. Thero ape threc palrs
of 'ﬁé‘ll doweloped glassy white thoroeic '19533. aho
lest paip is the lonpest. While moving tho prob
draps $ho massive ohdoren along tho leaf. Tho
goub moulds 5 timoc within 25 days.  Uhon full
geam, (Fig.403) the bedy moesures 8 =~ 9 . and
has o boad widih of wooarly 1.2 mm.  Tho faceal
refuge thot pngses ont ccowmlilbes over the boly
and covors tho doroal sido. Whis rodoc of conceal-
vont probocts the prub feom its natural onomices.

Pupaticn tekos placo in tho soll within o

eceoon of papcry materlal (Fig.d05). Ths cosoon

r~oasures 10 m. x 6 m. end the pupe 6 % J .
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Afvor sbout 30 - 535 Jepa Sle Deetlo curres by
rpuing off o peption of the cocoon. “he pape’?
~cpisd 1o choetor duriry curTor.

he beotle coasletes 3 ov ! astive sroraticns
Sofore s ohober = Loverhor. Aftop 130 o porlod of
post £0llouo until Loy,

ite .boetlos hawo boen foerd fv innks cne or

t7e doys ofhor coerpoeo ond o liging wouslly

cy

L] -
orinn s tlo vesd Coy.

i)

FEoth the adrlt cnd 4 prub docore the tonder
folieqe (Fr 0k}, The ofults cab off lires elony
tho oo rnd the lervao copene off e cpldornd
crealo~ Avremloe ok’ oo on £Re loaf.

A Yeehinid neracite has Loen poarel  feim

b

?"
we el .

Faz. Sinrldas.

uhionhonfitlo fvoicus. sk,

Whig luee winped bus fovnd op Uasnons, and

Turmerlie cccurn on covlanom Guphing Jenuary -~ foril.
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Ipophs apd adalto sack the Gonder loaws os o
poselt of which loaves turn yollow and whealihy.
The prosenes of theso pest im lerpe mmbors sovering

thn undewsurface of o leaf is folrly esanmon.

Fem. Gﬁmm@_ .

Dintortug podestreig. F.

oo coreid bus vhich is o post of puloos is
foond on eopdazon duping Iebroopy to Apell, sneldng
juleo fron tonlor loof choobn.  Thoe denopo 85 by

a0 moans apyrocichlio.

Pam. Sercopidag.

Aohoophiors mrzarans Dist,

The nymphs of this spittle Lug sucks up the
.' jaiee of the poots Juring July to Docoober. Sho
milﬁ.ish%bz*m addita are fomnd cn the tondep ghoots

dering Jume %o Mpust.
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Fom . Aohidse.

_I’entalc{aia 0D .

These dork brown apbids are found durlng
Frgapt to Juno, in the noreow spaces it beimeen thw
psoudogien ond the leaf sécath. A sort of brown
discelovation 1s notlcod es o result of foeding by
thosc insects. The winped mnlos ere sargtines

€mnd on the tendor leawos.

Fam. Cooeldas.

mum@s 8.

In cortein yoors duving Necomber to May |
large mudbers of these scales axo found on the groon
berries in elnastors. In severe imfestations the
stalk of the borry gots shriwlled up. Some are
found in tho spase in betveen the pecudoston gn&
the leef shosth. Tho ginged males aye found in
lorge mombers daring ?ebmavy = toril vesting on
the andevside of ;-%ﬂ&éi{ nowes.
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Yoz, Jessidos.

P P

Totticoniclls 2.

The adalt is found in lorpgo mumbors during
Moy to .Auétmt cn the tondor shoots. Yho hoad and
thorax cpoam yollow. On tho hood thove aro two
derk spots ono bohind tho othor. Two ocolll ore
prosont in spuee in botween the eompound oyes.
Four bleck spots aro prosont in the pronotom in the.
shope of a troposiam. Tho abdaeon is derk brown.
Tho front pelir of logs have tho colour of tle body,
Tho 2nd gnd 3pd pairs cre ¥hite. Tho front pair
of wings hold egainct light arc 1light orange rod.
The innor peir is smoky black. Those burs  aro
found in lorps nuzmbors suaﬁzig- tho ju.;‘s.ae from tondor
lcaf shoots. Hoavlily demaged loaves begin $o docsy.

. Fam. Cocldomyidne,

~ This is-e cocldomyid gall grat, tho mapgots 1
of which remain usually in e bont state in e manll
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cavity in tho soft porticn of tho rooto (1%3), Thi
soptog of tho poot is not abtiosked. Thore is hopdly
& ulnrlo exposed poot thad is feoo fecn Eis post.
A full srowa magrot (Fig.d07) measures 5 - 7 mm. md-
hes o bright pinlt colour with distinet stornal
gpatala. Tho portion of voot mweoynding o magoot
beeomon spongy end tho outor susfeee scells (Fig.108)
b into the ‘forc of irromplar aphores. fo
opprocichle Samage ig coused to the plant cxcopt that
it i dovitelisod to romo ombont. ’
| Tho pupa, is froat pink in eolour but turps
dork vod boforoe the crorgence of the uduls.

Tho ofalf naloe o holo on the outor coverisp

of the poot and coes cut.

Orthaesia 80

o Dimirg July to Decsohor lewim nuzbors of these
winzloss geace hoppevs aro found fuoding oo the tader
lcawes eubiing ivremalor holes.  The docopp dome is

b 55Pi0ug.



In nouly plented crens the bonust nonbeys
come doom in largo murbers ond pull out and cat
tho yoanp shoots. Sinco €lo eardomos plentobions
of Sravancore ove vithin the pame resopwe and sinee
vogt of the jurglos havo been cleured for cardozan
eultivatian,:wilﬂ olophonts cross the ostates in
bords trapling doop lundrcds of elmmps. Ghe tendop
shoots form favouriio food for the yung enlvos.

The eninmols eve ugually frirhtencd off by
cpceloes, ga-shots, end slings. %© vipo cawdenom
pods zro caton by toddy cﬁts, samié?els,enﬁ'birﬁa.
Diseages of Govderon.

1. locole., This is considerad £o be a virus
disoase. ‘égg’affac%eﬂ plonte havo tholie lcavcs
discolourod Uith yollow streabs. Yhe vikality of
the elump pots reduced ond the clvmp hecomes stunted
in sizo cnd shoos o tondency to czoescive billering.
Tlow shoots arc slender ond unhooldily. ho pacomo
production is retarded aud tho olumps dic in 8 yoar

cr 0. the digonse cosily sproads bo the neighbouring
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clumps. Tho inceet woctur hes not been definitely
dotormined.

2. Glunn pot. Thin discese is charactorlscd
by the fulling ﬁe..m' of the psoudostexg which broak
off fron tho olump at & gontlo mll. fHhe rhizome
and pscudoston loosa tholr hoolthy colour end beeere
roddish brown. $ho roots eiso dio end bogln to rot.
It hog beon foumd that if @ sirglo shizem in o elemd
.[}3{26 tho attock, tho associated ones are also
affoetod. £p rontioned alrealy in tho poption
dealing with thw cardason Geovil, all clumps sttasked
by the weovil grub imvariobly gots this diseuse. Tho
ozact relaticnchip Lotgeon the woevil ond the discaso

bas not been vorksd ok,
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