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INTRODUCTION 



Wbl9'P91a"ll a99tata lJ.nIl. (- IJP,tori. QA91atw) 

i8 a na.tive 1)( ~O\lth .Amer1Oa from were 1t ii-as spread. to 

other parts or tropics. At prettent the plant populat1cm& 

have reao..~e4 al.andng proportions all along 8Outh-westem 

regiOll'1 ot India_ In Kerala, .Q. pdgrata 18 one of the .aJor 

weed 8pecies and this has spread the state over the h1ll 

tops and coaatal belts, extend1ng trc.' 1'rlvandrum to 

KasaragOd. 

"- gclorata. i& an obDox1ous weed, herbaceous and 

succulent lilen young, but woody at matur1t,.. !he plant 

grows upto a he1ght of 8 • (»a,akar YRdav d Al.. 1981) and 

are oapable of grO\.;1ng through')ut the 78aJ'. Its capacl t)' 

for- rapid apread1ng through aeed8 and J)O\Iier or regenefAtion 

are remarkable. For the control. of the _ed, blo1ogical 

methad aeell1S to be mJ1'. deairable •• compared to obem:1cal 

and other methods 'Which are more .Spell.lve and laborloua. 

A study of the 1nd.1genous Pb7tophagous lIIa.cts 88soclated 

with the weed w1l1 'be wortbwhUe .. a primary requ1a1te fOf 

fomulating suitable blol.og1oal ccmtrol prograam •• against 

the veec:l. 

In Hawaii, Australia and North Ind1a the related 

wed i»Pntor1. a4epgRhgrym Spreng .. (Crafton weed) waa 



effectively bl'ought uncler eantrol as a result of tne 

introduction ot Proccs4gohtu. »M118 st. 111 a matter 

of few ye81's (!.lees and Haramoto, 19721 Kapoor and Malla, 

1918). 1\ fortunate dewloplleat 111 this project was the 

build up ot a leaf' spot disease of the Crofton weed 

incited by 'erag's' pupatpU& Peck. which was coinel .. 

cen t:i~ -..1 tt i the ill'troouct1orJ of .f.a.. ptili.l (llod", 1960) • 

.. \ccordin~ to M-~ ancl SUbrama'21am (1960)., there 
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is an assentinl. oU in ". Sldqr." anti then rx:-susceptibllity 

of the plant to insect pe.". may be coo to the insect 

repelleDt propert.i@s of the pJ.r\Dt 011. Hovever, .;ichroder 

(1970), Ivens (19?'t) and SugAttulD (1979) 8ug,~:ested a 

prca1sing insect - Mi.. lIlYDDlPP1.iEMII B.a. for tile 

b1ological eootrol of the _84 in H1geria and India. 

I)es1de.,.tf':suruoso (1911) repoJ"ted various seed eat1J'lg f\U1g1 

of £a. ;pAgreY Damel.;r lYSnrJ.. gyl'9IM, L.. agnllif1?Dl4h 

l.a. ,..'tiIetwl and L. si)1ani 1n Bigeria. 

!he ob3ect1" or ,this study was to survey tbe 

var10uB natural ene_e. ooeurnng in Kerala in aasoeiat1on 

\i'i til .Q.a. SJdpr'tafind to aacerta1n the1r poterlt1al 1n the 

b1Qlog1c~1 control programme. 



REVIEW OF LITERA TURE 



•• F 

Aa maDy .a SO insect peata were recorded from 

yar10us parts of the VJorld 1nfesting .G.a. QiQlAM and 
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other related spec1es of lupatorJ.p. !he axtellt of d_g. 

inflioted varies 'Widely with the species and a atrict 

claas1fioaUOIl aa major or minor pea". haa not been 

attempted. The inseot .. aoc1ated with the veee cl .. ssif1ed 

UDder ditferent taJD1l1e. and & renew or aY01lable 

literature on the topio 18 &'tempted here. 

TOJe (1974) reportee! the .'tack ot .L. !Ali,OSMs 

on .Qa. Q90rAM from H1&er1a. OJld1 (1976) ousened 

certain nematodes and tb0 lana. 01' a d1pteI'oUS fly as 

natural eneDd.ea of the Il"aaabopper. 

Jalallkn.r .Il JIl. (19"') reoorded jt. koep1g11 

aa a "" t of £.. 'I; grata fro. Maharaaht:t' a. PJ"abbu and. 

John (1975) no\ed the teedlnl aotln'ty of the same insect 

00 various speoies or EupaS91&ue 1n IDci.t.a. 



---------

Sanda (1916) tound 1l.a. U.filll.xj, tee ding fln 

.k.a. 9j1Qll\klin st. V1ncent. Howeftr. it was not found to 

breed on this wled (Sands, 1917). 

~~r1n.ata Dp.nlel and. l?re_umn.r (1916) reported 

~ gdgJ'$ a8 an alternate host plant or .k... arec&eiJ1 

rerala. 

QaJ..atyp pegkb'" A ... ('fing1dae I llet.uptera) 

The tlngid ia. web.., vu found in Hew York 

~tate oecurr1ng on lupotor1wg 1n great num!.>ere (Drake ~ 

1922 ). He reported. that the essa WIre inserted a1n~ 

close to the aurfa.ce of the 8011. According to the 

author there va. 0011 one generation 1n a Ylar tor th. 

1neect. 

IDkUn _triIDA Germar (Membrac1daa , HefI'Jiptera) 

\t.1'd.tehead (1919) studied the Ufe-cycle of the 

membrae1d on L. wrPurfNlI arid found the ag~~. in lrftgular 

maases BJ.oog the midrib on l(')WeJ" surfacE' of the lear 
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cau81ng leaf curl. !be DJI&1ils are Yer 1 slugG1sh and 

teed on the lover surf ... of lean.. The adult emerged 

in aboUt 30 ~ 40 dq •• 

Len1cov (19? 3) obaerved L. goripaa causing 

c:IaIIage to iYpatoriwa ap. in ArgenUna by insertion ot the 

oY1positor and also due to 4esap.P1D,. 

hepy rubre Germ. (Mellbrac1dae I Hemiptera) 

In Tr1nidftd, UriCh (191]> reported .L. hAD 

as n pest of .Q... Sliwa" and William. (1921) as a peat 

of lup&tof1. ape 

van del" Laan (1 ~) observed .L. tabao1 as a 

COJDmOl1 pest of .Q... SJdQf'k in ~h.atbra and reported that 

"- Mglda 1s a reserro1l" ot Yiru .... 

'-.99909U. Ra1ydipg GreeD (Paeudococc1dae I Hemiptera) 

Green (1921) obsenecl L. pal.yri3U\\I reeding an 

£.... QaPMqipum. 



PlludgcQCSU. W1» .. Bhm_ (P88udOCOCcidae a Hem1ptera) 

"Jh1tne,. (1926) recorded l.a. 'ItlG~1mY1 as e pes' 

of ilaPo.W.r8 trt>m Bev Jar_,._ 

R8ID~.ohandrr.ll1 nne FcaaakdltlD. war (1979) 

reported 1t.. RWAhaA as 0. pest ot L. &laDdul.asWl 1n 

Ootaoamund _ 

ADbl. glAgc1!Ptl Koch. (APh1d1dne • Herd.ptera) 

Taychaudhur1 (1J?3) reported At.. OlAA01YgJ'1 

reeding OIl ¥a. SMlOlilta from Inti1a. ~H~ tood pl!lllta or 

the a..Ph1 .. pest inclUde Bon1ntUi MtUttl, DeSJil9dbll ap. t 

I<o11chQ~ ;Lalll., QoD,oShI • WlSIJUID , §91ePWP ape and 

1,01,. ra. 
AJjlJ.I IlglslpU 010". (A.Ph1d1dae I Hem1ptctla) 

Goff and TiIHot (1932) and Watson (1932) 

observed .Aa.. ISt'liPU tin ougbQut the 'Winter on 

L. OOnW91.d ... 111 Florida. 

Ponn1ah ~~nd SubraDl8D1l1lJ1l (1961) reported 

L. Ilmdu1.Q§WI as an alternate host, plfint :)f Aa. SQ'td.p" 

frOlll Nllg1r1s. 



Faych&udhur1 (1973) toUDC! .6a.. luau' on 

.£a. od01I_ :inC! L wBl.11ba a, 1n North East India. 

AlIbi g o,;;;,durt11 Kalk. (Aphid1dae I HellS.ptera) 

tccorrlin~ to I1qClaudhuJ'i (1'J7) At.. Daswrt.tl 

1s a pest of £,. aslqrdi and L slandulsa_ 1n n~rth 

r.ast India. 

£... 19120' vas found teod.1ng QD L jtlan9»l2,ua 

in NUg1r1s (Ponnleh nnd SubramanlaD, 19(7). 

LtlrrmHdh1kati .c~lld nama.:Jeabiah (1910) l' .,)\1)<1 

A.. sL1J,r&¥u:;pl,a ;JI') ~ odgr,t.I 111 the pla1ns of Aaaam 

t."1!'oughaut the year. Hall ala. (1972) revorted 

.At. .lAlpec9la as a pEt at of .;. gsIwdl froa Ghapa. 

7 

Faychaudhurl (1913) found the same aphid teediq 

Of) ~. ,1m1llch;U, and other jUaat.o~'II app. in Indla. 

\~1js (191'+) recorded these ap . .I1.1ds on L QUWdt' 

in llet:· y-lanc. 

Joy .Il .... (1979) reportecl .A&. 'pllMPQl.. as an 

1mportant pelt or .£a. SJPozata in Israla. ACcordmg W 



thea tile attack wu mostly ccmt1ned to the succulent 

leaYea nnd .tem at tne wJ'lI1Dal portion ot the pl.ant. 

Aphis ,All .. Scopol1 (A,ph1d1dae I Hemiptera) 

}\81Chaudhur1 (1913) rei>orted. 1M. taR" aa 

teed1DJ on ~ x.l'igh'~ trom India. 

Joy d a. (1979) abserved the e ... aphid <Xl 

.£a. SlIwa» in the plains ot lerala. AcoQrding to til_ 

th ... aPh1cl1J are greenish 1n oalour and the affeoted 

leaft8 presented a mottl.ecl aPjJearanee. 

fl8lchaudbur1 (1913) reported. L b!110hU1J. 

r eed11'lg 00 '-- adorl» Bnd L. ,,11JJ.gb11 trona InUa. 

Joy .11 JIl.. (19'19) round the .ame aphid tm 

.Q.,. 'I1Qlak in Idt4<kl nnd wyaad Districts of Ketala. 

Aceord1n3 to them these aphids are abaent in the pla1rJa. 

Th. symptom ot attaCk was \lilted appearance ot the 

plants with th. aft~cted. lea"'. tolded or rolled. 1011&1-

tud1nnlly. 

~Pltaftorus biRJl2WM,' in,., Gboab and RaychaudbUl"1 
APh 4 dae I Hem1ptera 

Ghosh and R.,-chaudhur1 (1981) re ;)orted th, abOft 

8 



f'cychaudhur1 (1913) recorded the aphid 00 

L. WUPh.u in India. 

9 

nasu and fhychaudhur1 (1914) <)bs t'rved L. .,yipel 

Of! £... ?£otAB in India. 

3asu (1971) reported L 1\HmbN'~ on .k.. gAOl'" 

from ,sh1llang and ne1ghboUJ'1nl areas. 

Mesrp'1JlhUP ,upa1i,gricgleol Patch (APh1d1dae: HeJD1ptera) 

Patch (1919) recorded .I... eupo$Or1c91IDI teeding 

on L. RutputlWl in F~gland. 

HentgI1OOSlJit1611 hQtgsanp'" 1IOt"", Rqannudhur1 
( Alfl1d1dae I Hem1pteJa) 

f~chaurlhur1 (1973) reported tne above aph1d 

on ~ adoratp trom North Baat Ind1a. 



MY., _liLA I' Sula. (APb1ci1d.ae • Hemiptera) 

ACcording to Jta,abaudhur1 (1973) .Q.... )li9,aS. 

end L.. wUQh'~ are two al t.emate hosts of L. 2II'AMI 

1n India. 

tty.UJ :lma!ail Lo.1ug (Aphid 1d s.a I Ued.pter8) 

Pc.cnjlah nnd Subr9IDal'lYBl1 (1967) reported 

.11&. omAWI teed1n~ t:fl L. slanMoNl in Nllgir1a. 

Ra,chaudhuri (1973) found this aphid an .Q... gOordi and 

L. glllQhll in India.. 

r n,ychAudhuri (1973) found lit. sJ.geJjbeak1goAa 

as apt's t of £.. 2fJorak in }brth East Incli a. 

Ghosh (1911) reported the above aphid feeding 

on £... ggq'a\" froBl India a.J1(1 adJacent countri ••• 

According to R8Jl'cbaudhwi (1973), .w... odor'. 
and L. 'WIil] 1qh11 are 'two 8l. ternat.e host. plants of 

L. 9ircw;(,leXYI in India. 

10 



.£. gdorata acts .s a food plaDt of L .'d" 
in Tr1pura (Gangull p.nd Rqchaudhuri, 1980). 

%pxopterA aurap'til Boy. (Aph1cU.dae • Uem1ptera) 

ACcOf'C ing to R8¥Ohaudburi (1973) L.. tUlIP»i 

is a pest of -'a. grins in IIld1a. 

%9IOP"UA plUn. van der Goot (APhld1dae I Hemiptera) 

Dqakar lodaY d.... ( 1981) found:. 00' Pal feeding 

11 

on tbe 1ni1orescer.oe and tender ahoots of .k.a. 940A" 

11: Ind.1a. Accord1ng to t.nem .L. pd10. has a better 

8YnchrCXl1z~ti::»1 w1th tile cl18at. and the growth ph .... 

of the plant. !bey observed that during ttle early spring t 

t;,lere is flush gl'ovU1 iI/hlcb 1noreasea the numl;)f,r at 

OV1POBitioo sites. C'>t1t1nU()UB heaYy attack of the aphids 

during soring 8J'Id al.lWrm O&uaed leaf curl and de nth or 
growing tips. 

Destructicm of shoot \1p. and llI'ocurnbant gJ'()\>Jth 

each year preYt:'lnted nower1ng and __ prl:>duct1<X2 

appreoiably wh.1ch 1n turn reduced the pl.ant populaticm 

in Ind1a. 



\·atsoo (192'f.) re.){)J'ted the above thrips (X) 

At.. ael"otUn.\;p from nor ida. 

w~cott (19lt8) reported t.he larvae of 

12 

of. Il"WSl;;>i.Jl;JAIil.l teedin, OIl iMPatoUgu. Cruttvell (1968) 

COnducted e yrel1mtnRry suryey on the potential biological 

control agents of g... OOotaH in Trinidad and stntec1 that 

the lanae teed on leaves of the weed. According to her 

the life -cycle of thp arctkl 18 as follows. After two to 

four (i~S of emergerloo rf~mAl. ot j!. lUlIyg91n§s.Y.e.3CI lay 

50 to 18C 8gii. in gr'oupn on t.'1fJ uncer:'1cle of thfJ leB .... 

IIi t:H:: 'Wet season t "dul ts a!'9 larger' as a l'esul t of more 

abundant food in the lAnal stnge and. moat of the moths 

lay 150 to 250 eggs, the maximum be1ng ;80. She fauna 

the la"se na noctuJ'nal 111 feeding habit. PUPat1!,)f) 

oacUl'. at tne baa. of the plr:tnt in n abelwI" of fl1Ba81 

coco~ constructed out of lr::.rvAl. aetae, leaf particle. 

:1ll0 other deb1'1a. Too life-cycle was completed in 40 to 

60 days <,nc tbe breeding \Jas COIltinUOUS througb;Jut tbe 
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Cruttvell (1969) .. eared fa. aIlWi9a.Daul.dI . 

in the labor~tor1 1n Tr1n1dad tor shl.PIDeDt to f41garla 

tor controlling .Q.,.. adOl'''- She observfJ(i that the ega. 

of .i!a.. Qiftdgil!tng.n1il were be.ftly paraa1 tised b7 a 

~cell<micl, lel'P9PUi Ip. and the lC'..nae by tour species 

of tachn1da, ~29aru1'1 prlOCmMa 1'homPi M,pelJ.l 

Pq1.;L1R9§1 1!lomp; PxgoDh9r1llY pel'U'fJ.IPM 1'0\11)8 and 

yropgQuer1N.. KlD~ktul 'l'homp. 

&chordeE (1970) described the arctfD as a leat 

feeder restricted to ¥a. OOer'M RhO relAted spee1es 10 

Nlger1a. 

Qlr1ra3 and Ihat (1970) 5uoces~Jrull". bred 

dj.gease tree l.a. ElaypOipsul'ta OIl .Q.a. 9.51)?18\1 1n lp.t>ora\or7 

At llangalore. !hey found that tlr.' instal' nnd 10 d1q. 

old larvae ,;1d not teed on any of the 18 ta.st plantae 

sankt\ran (1971) noted the al"ottil ae a pest ot 

.£.. Qdorata in India. 

Bennett t~n.l CJ"uttwell (1973) ehoved that in 

Trinidad, L.. P.ud.piOlIl1d1 was unable to oomplete It. 

development on plnnts other thaD the speoies or 
iupAtor1vm and that only .Q.. aWI'O, .it.. tr,efd' .. aM 

L. miSJroSte9gp vere more suited tor nonaal develo18eft'. 



lb., fll.SO noted that though feeding occurred in n fe\o1 

other pl~nts tested, it is not very likely that aD7 

crop or economic 1IIportance woUld !1utfer a8 a result of 

introduction ot the al'cttil to c~trol .Q.. odPlAJiA. 

Ivens (1974) oblerved the 1;,[1'38 of 

.f.a. pe W01gsylatca defol1at.1ng .Q,. )I1o£alil in Uigi:"r1a. 

Akanb1 (1978) stated. that L.PMudoip;;yl&Y as 

a II? jor pest ot ~ odor.t, in Nigeria. 

1~ 

Cool;; BtU! Holloway (1982) reported j!. p'IUdQ1.nl!Aaa 

as a x)p,gt or .ka. a,1 arata. 

",,",,"2 MAYMI Jordan (ArctttJae • Lepidoptera) 

ilellflett r~nd Fao (1968) found ..6a. arqvaqa 

defo11:,tJng .¥... ggoEn,. and leaving untouched 81.1 

Compos! tne of economic vAlue. 

Cruttwell (1968) stUdied At. arraYAPI and cooducted 

host speCifio1ty testa. Bhe round that the! lal""1al. 

deftlopoent was cQlDpleted on t..'1ree spec1es of' iKPgtcslrtn, 

'1nd not 00 nn, or tile crop speCies teated in Trin1dad. 

In Lou.lana, the lo.na. of L. Icrf.)U 'Va. found 

reeding on L. ,ap~.lJtol.1um (straoener, 1931). 



Alf9t1J1 Xp,u<ll RoU. (100\\1148. I Lepidoptera) 

Sen (195 2) 1"8 ;orted A... IPI" QP as a pes t of 

~ gdgrata in B1har. 
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Xrlcj.lg!;apb. 'BRAWU.1) I 10". (Oelecb1dae I Lepidoptera) 

Chl'JDbel's (1872) studl.ed la.. 'YRa.t;gf1,lJI 1n 

deta1l. l~ccort11ng to him, the adults are dark-grey 1n 

colour \011 th 5 to 6 DB body length and 12 to 1"- _ wing 

span. lie t(.:tec.t the eggs OIl either surface ot Y:)\Wlg 

leaY~)8 of "- SSQEa$a RIld they -wer .. 0.6 to 0.8 mm lonl, 

oval, flattened, with a pitted and sam-transparent 

chorion. !he first 1nstPiI' 1R"8e hatohedout after six to 

seven days pnd the firnt and second lanRl periods were 

two to three days •. ilut the third and fourth instar. tack 

about four to five d9Ys. F~th 1nstar pupated H.tter "Wft 

to eight clny_ teeding. Pupal period vas seven to n1Jle 

da".. Ile obscJ"Ied all the l~"al inatars 1n tubes 

constructed by rolling the leaves. the lan •• made 

larger tubes on new lea .... s tile,. 12""'. !hey Calle au' 

or the tubes for teed.tng using both entrances. Be obsened. 

the in sect breeding a1 ~ p40raM tlu'oughout the year. 

Cl>utt.vell (1971) reported :tr1c:bg\aph. ap. on 

.&. ()dOTe. from Belem. Cru't-well (1973) reCJrde4 the 



same insect as a lea! roller 00 k. odotaH throughout 

the neotl'opiCs. 

PUaYstn ,'nllr3.'1. Hamr. (P7r BU.t1dae I Lepidoptera) 

"-Accord1ng to HelJioh 8Ild Bur (1919) I:iup~1'or1ya 

1s a fooo plant of l.t. "p43.'& in ~1"1c~. 

PxraustG p!J)1t&La.s Grote (P7r&uat.1dae I Le p1doptera) 
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Chi ttenden (1918) :1' ep or ted .i!a. RaP1 ki3.' reeding 

on £juprSi9l1ulP from U.S.A. ACQJl1i1ng to h1rll, the larvae 

destroyed the buds nnd interior of st.. by bUrrow1ng. 

Helch (1919) recorded lupa\sD1. sp.. as a food. 

plant of .f.a. pen1~AJ.1 •• 

Mell1n! (1954) reported .6a. micr9SlAPty1a &s a 

pest of L. RlIlfia.PinlNP De ar Bal,ogna. 

lfuu;j,p1a Paryul., SCh. (Phyc1t1dae I LeP1c1optera) 

Bennett f).nd Yaseen (19'78) J'eooroed J,tt8C1g" 'p. 

as one of the prom1~,1ng 111sects for the blo1of~1cal 

control of ~ odora\o. 



YaSeeD and Dltbnett (1979) l18de attempts to 

establish laboratory cui tures of lit.. PIllUlI for the 

control c.lf £.. 040ro" 1n I1geria. 
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Uess and Haramoto (1972) reported t.h~t f&. y,t.11 &. 

introduceo from Mexloo Jaw etfectiYe control 'It 

L. &M\tPophyrWP over seyera.l i;lHlusand.:; :J£ acres 11'1 certain 

areas of' Ha'Wa11. At the aa.me time they found that 

~ SUril3,. had. moderate influence on the weed 111 a 11m1 \eel 

area on t19 -wet, et_p elopes on t.He '<ilnd\Vard stde of 

gast Ho111. ACcording to them in many place 8 the tephrl Ud 

was abu.ntiant enougtl to cause many gells per plant and 

'ti:oI-;;iby c~usec: tr..e death of t.h.Alsands of the weeds. As 

the plnnts in the thickets became weakened and dead, 

they found the rema1n1llg on_ as more spal"aelJ distrIbuted. 

'Ihe fly per.isted in sufficient numbers caus:1ng haa., 

belling a;:e Stuntil), of these isolated plants which 81.0 

eventually d1eC1 and left the le.nd cotn;Jletely tree of 

these \iE)(iis. !his occurred. 111 t..'oua~nds of acres ot 

grAUng lr.nd despIte a high degree of parsalt.1am ott.l 

esceeding ~O per cent by QpW. mg, QpJ.us lonlMauutu't 

lJrlC<Il ¥mI., AVRil •• li.· .. ' and luut,p- MRhr1Y'& •• 
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llCCQrti11l£~ to Dodd (1960) introduction and 

est·,blis!~r:.ent or .f.a. »N1,1. had not been successful 111 

cl.strQy1l1·~ the dense stands or hpe.1jQr1YlR in Queensland, 

but has leduced their ngour anti checked the spread of 

tile weed. 

~toy (1960) ob .. rwc1 that la. vSiP ,. whiCh had 

been 1r~troduced into .raa1GB, Hawa11, Australia. and 

~e'W zealand for the control or L id!pi.)Rbo£WI d1spereed 

"",1dely and cAused e.Y.tena1ve galling ot the plant. 

D~Jdc (1961) recorded a part.1al oontrol ..>t 

Ii... m~jIl'dt>horum il':; (~ueenslaral by .fa. »N~ +I. 

::1ase1er (1965) ~a" an aocount :>t;'l.1;' ob .. "~t1.on. 

in ('u~nsl.anc1 CI1 the b1on~lD1os or L. *1... ..hiCh vas 

in troducee tor tkle control of the nos1ou8 'Weed 

L IAMQpborYIP. .A.cc:wrullJg to h1m tne .&,. we%'3 ldd at 

the stem tip betweeh the UDesprlnded PAir of leAve •• !be 

newly hatched lanae penetrated to eviderats through 

petioles. After penetraUng 6 \0 7 •• they hollowed a 

cell by r e9c1ng if) the parenohpa. The seoond tnatar 

lprYae fed on the sap lIhlch later au.sed the prQ'U.tera\1on 

of plant tissue and the tormation of galla. He stated 

thnt the egg stage t the t1ra'. eeoond and third Ul.tara 



and the coobined. fourth laryn.l 1nsta.r and the PUPal 

stRge lasted tor 6 to 9. 9 \0 20, 9 to 10, 6 to 10 and 

10 to 20 days respective1,. ACCording to Ha_ler 

L. AdtnpDb2f'll vas the cml.,y plant frOID which .i!. 11)&1 " 

had been recorded in ~8l'laland. 

Given (196~) repor_d thf!S8 gall midges as an 

1mport:?nt 1)l~8t or L edapopDor!p. 
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H~ler (1966) recorded. that the comoined acUon 

of .I!.t.. U.3' ," the introduced fungus - gerqo.pora IlIP't.oria. 

and the nat.1 va lam1id - PJh •• ny, ."Rta",' which 

attacks the baa. ot the stem had reduced the viability 

and I1m1 ted the disperaal of the 'Weed. 

Given (1966) tOUDd that L. uUJi,' auooeastul17 

eg tabl ish e6 , in !few 2Baland after 1 ta introduction in 1958 

for tt1f! control of L. a41P9pbgrwg. The level of 

intestation in thls countrJ vu auff1c1ent to reduce the 

vigour of ~le plant. 

Nakao (1<)66) reported that L. pK1i. had 

(! ontrolled L. ItllJlophgrg 10 Hawaii. 

According to Auld (1969) the oomo1ned action ot 

La. ut.tl1", a fun~;us and PD.mu M,.tAta&8 shoved the 
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decrease in r~te of apreRCl of the _eel in the R1chmOnd 

region ot New South Wale •• 

In Trinidad, a .tem gall form1Dg trype .tid, 

possibly l.a. 1It111J t atlowed prOld.se to oontrol .¥a.. pdQ'. 
(Cruthell, 19(9). Nakao (1969) record.ed tJlat in 

Hawa1i, L. fM\UophQfUI va. cOlltrQ'Uad. by tne lana. of 

this gall fly. 

lIarl.y (1971) reported that l.t.. »,,11. introduced 

r:rom tJava.1.1 dlspersed .... 11 and p:roduoed galls ;.)ll .v~" 17 

Crotton weed at several. rele... s1 tes of Austral1a. 

F80 a Al. (1971) observed tnat.fa. utA~. 

imported to India 1n 1963 beo .. w1despreaded and aChieftC! 

local control over L. MrP9Rbomm in liUgula and 

Dar jeeling. 

Bankaran (1971) toulld .f.t.. 161111 as a pest of t.tuI 

Crotten weed 1n India. 

ne.s and Haramoto (1912) described. a remaJ'kable 

ean trot)! L. IIIlpovhWYl achieved by .t.. ut1U. in 

Hawaii. According to them, control of the weed proceeded 

at a. rrlAJ1( r.'l,te in habitat. of low ml;)lature and at a 

.lower rnte 1n haa1 tAts ot D1iJderate lllQis ture but vas DOt, 



etfeoti.,e in areas of b1gh ra1rltall. It \fa8 also 

noted that in area. tnecl trom the weed by .e.... uM J 1. 

no regrowth has takll) Place. 
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Kapoor anti Malla (1918) reported that.fa.. uN11, 

released in large Dumb.I'S in D~rJeel1ng stn'Wed Pl"OId.sing 

results for the oontrol of .. gdgrat.a. • 

..;;t~l tztUI (197'+) reported: L &iA'l.oPl as 8 pest 

of it. rucr':Jsum. 

At. ,ubpu'A~ Ii was found making linear mines on 

ieupa;Wl'iYFl in Anrel'1ca (Prost, 1943). 

dennett ftnd 1_00 (1'nS) reported ''1e1dNaODQ'. sp. 

&S ooe of the prca1aing insects tor the 01010,.,10&1 oontrol 

of '*- 090r.a ft'OII Trinidad. 

':J.AAI parGa] 111 Smith (6col1dae I Hl_nopt8raJ 

Dodkin (1931) recorded L. po11esc.!PQ .a a tood 

plant of 1.. PMallel.a. 
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.I',cconU.ng to Mou'tia (1946) L. pal,1'8C!D' va. 

an excellent food pl~t of the adult dcollcb in ""uri Uua. 

Cruttvell (1910) abaened tbe aduJ. t Aa. gt!!II1!91!1.gfWl 

feedJ.ng on .£.. Odor.» in !r1n1dad. AOC';J:rt11ni.~ to her, tll8 

~eftvll fed on the young laaYes and t>uGS frola March to 

Nove:'lt>er and on nO\feJ" buds from Nove.joer to February. 

ohe found the WHOt infest1n1 i.e. i.JMfp1'WI also. '!he 

attaCk of .1& brBlmr,mj,grwp on any of tne eCOlh>m1o Plant. 

1nTr1nldatl or South .-ariOa waa on reOOl'd. an. larYa 

distroyed JC t·j 60 Mefls durin, development aIld the onpa­

s1 ting tEWlAle destroyed lIBD1 young nover. by reeding. !hue 

it W83 COlicluded that tile coinC1dence of feeding and 

cw1pos1ting capac1ty or the wa.,.U .nws its potential 111 

controlling the weed in Trinidad. 

Schroder (1970) desoribed a speoies of vee\'1l 

the adults or which con8WDed. the 10ung leaves allC flower 

buds \bUe the larftt) red on tne rl:.>rets and Bene,.. or 
_ .)dqt. in N1geria. 

Cruttwell (19'l3) studied.k ll[UPPtqnlQY8 snd 

founr2 the a.dult femal.e a8 3.0 JIm lang 'With dark brOtill 

head aile prothoI'rur e.nd ahe.taut ooloured elytra an<i abdomen. 



!he males vere al1gh ttl _aller and had a shorter 

and stout.t;.r rostrum. !be eg.~~. veJ""3 oYal t tran81u8oent 

white OJ" pale 18110w with a 81_ of 0.5 to 0.3 _ and 

the newly hatched l8I'Yae wen 0.6 to O. 'l !lJm lang and 

t:rnnsluoe-nt fallow in colour. 1'1e pupae weI"e "hite 01' 

p~~~e 7ellow we first formed but darkened sllortJ..T 
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before the arlUlt'. emereano.. lib. oo_ned the onpo81ting 

f.m~e cutting a 8II8l1 clrcule.r hoJ..e with her .neUbl •• 

through the side of th. bud and inaert1n, the el,. 

throu&h this into the nove'!' bUd. !be egg. 'WEtre oo .. nd 

.1. th a thin adhe a1 ve .. orattan and heuce they stUCk to 

tlHI tu' eta or to the aurtaoe of the florets. AOconl1DC to 

her t.~ female rarel¥ ted a1'Jd OY1pol1ted 1n the _e bud 

under f1ald cane 1 ti,ma. She .tated that the acluJ. t 

f emnles collected from the nowera in NOYe":1Iler .... 4 to 

be the best for 1ntroc1uctioo into nelds. 

Ivens (19?'t-) recorded this seed eating lM.tl. 

as a. pest or .£.. MglaM in Nigeria. 

sugathan (1979) conducted teed1ng/onpos1t1>'Xl 

tens of .. Ill\lDDlQ1l1.iM on 33 8peol8 as of plan'- belong1ns 

to 22 ta:n1l1@s and !1ad c(Xltirmed its hoat .peoit1 'y for 

the b1olo;:;10tU cOIltr':ll :;,t .. SSP'. 1n India. 



iCllSIlYJ quadl1t11 c.,. (Curcul1CCl1dae I Caleoptera) 

,W.. guadrU~, (~. ~AtQ) ",a8 found in usocut1on 

vi th L. Jlitjoy, i.a. Wl"rola.dMB and L. f1sM2_ 

( .Anderson I 1970>. 

CYl.leDt £gb1DM Forst. (Cerambyd.4ae I CQleop'tera) 

Garman (1921) rep()X'ted L. eroUD\IA and 

At. artgJ.~.tua as food plants of * rQb1QPI. 



MATERIALS AND METHODS 



• 
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f, detailed survey vas conducted in Tr1chur 

Distriot during t:le per10d froll NovEmber 1980 t~ October 

1981 to study the S)jQC1es or insecta occurring 00 

~ QQa"aa. The sampling desia'll adopted \las stratified 

:DUltlstage T8Ildom sampling. The Y1llage., of the district 

weTP listed out and {liyidecl 1nto two groups according to 

topograpbJ t ft?JDely t pl~~1ns and medium h1lly areas. From 

each group (svntw) four v1llage. wele seleoted randomly. 

The list of villages thus selected 1s g1 ven belove 

I. ?lome 

1. PuJlhakkal. 

2. Ch~zhoor 

3. ~Jr91t~ 

4.. Eng8l'uU·1~>ar 

II. Medium 11111y urea. 

1. V.U~1kkara 

2. PanaDchery 

3. Pu1:hur 

4. Pnrl1kkad. 

From tJ-::U!se selected "111age., t~ l1st of area. 

where the 'W8ed was found in abUDaanoe was iJre~ared and 
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two such areas were seleoted 111 eaob Village 80 ttlat 

one area was partially s.:laded and other aI"ea was exposed 

to dlI'eot sunlight. 'll16n three plote of 2 .2 were Chasen. 

A random _ample ~r f1 va plnnts were aelectea from each 

pl"lt for tald.n .. .; Observations. Juservnti.Jlls were taken 

In ad,,; 1ti\)I1 to ttds study, all()tiler ::;ur.,ey was 

cfil'Ji.ed out in .f1.,e other di striata of Keral., namel, t 

Pnlgxlat, M81Hppuram, EmakUlam, Idukk1 "11d Kotta-y_ 

during JanU&r7 1981. 

The aph1d popUlation (I') a plrlnt was counted 

us1nlJ ~, tally counter. 1be population of aphid p~dator. 

ve:'e uso nl')ted during the survey '4ork. 

Intensity Jf aphid attack 

The total cOWlt of leaves ano the number or 
crinkled leaves OIl a plf~nt \Were noted and tile 1ntensity 

of attack ]f aphidtJ vJas oalCUlatsd by us111g the 

Clinkloo IE-aves all<; 'b' 1s the total number (Jt lesft_ 

present on t.."le plant. 

:rIle population ot other insect pest. \l8S alao 

n()ted. 1'he flowers ~re opened w1 til the help ot tine 
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neec1loa for col.lectlng t.hr1ps. 2)\8 1ra'natu:re stage. 

colJ.ectecl curing the survey were reared in the lnoot':-,torl 

f or turth~r stud,. 

studies on thA nature of d.a:lage 

i!l€ nature of d!:lmm.:~e or buL~8 jass1ds and thrips 
/ 

tender shoot was wra'p~ed in moist C\)tt'.xl at it.s udal 

portl00 pJl(i tnserwd into the tube oontaining test 

insects. The i.!lOuth.ll the tube \. ... s closeci v1th muslin 

cloth. ~ nature of damage of lepidopterans wr::s .tUt;iecl 

lJur1ftg tile aurvey t all tne insects attacld.ng 

.k.a. ~i8'Q:ta were collecu.d and preaervec1. LataI' the 

1nseeta were 1dentified by ~_:1naect taxoDam1sts. 

Biol{)gy \)f .4.. vQ1,rQIQsl.i 'Il'ld 1M. fabM was stU<!1ed 

under la.borrltory condit1·)ns dur1ng ~)ctoher-B:)vember 1982. 

Conical n~ak8 of ,0 ml capacit.y were used for keeping 

the tender shoots of the weeel. Adul t aphids ,.re released 

00 ti!ese Sh'-Y1tS for biology studies. W1ndpro!')f cage. 

V8l'€l US,::'( for protecting the apb1.d colonies in the labora\0J7. 



The newly bom young em •• vere collected and p].aced 

singly 00 tender GGoaa1'., MOOt. kept 1mmersect 10 

water ane the insecta were conUlluou81y aam1nec1 tor 

moult:1ng. !he exuviae were rEUIQllJecJ atter eaoh moult1nl 

and preserved. !he breeding .... sela were placed OIl a 

blaok cloth tor easy collection ot the maul. ted. akin. 

PermnJ1e11t &lidea or tlle .,ar1ous inatars wre made tor 

taking morphOll8ti'.1c measurementa and sketching. 

Preparation or al1des 
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!he specimens of aph1ds were taken in a 1S s 15 _ 

tube to ,d11ch 5% KOH Wd gently poured. the same was 

boilad for ti.,e Id.nutfts oyer a spint l8IIP and kept for 

oleumg. With the help of t1l1e needles the pi,,.,,,. aDd 

ellbr7o~ were re.,.,ed from the aphid body. When the 

spffC1meD became tr~aparantt it 1. transfenec1 to acet10 

acid to which acid fuchsin was dropped. !he alkal..1Dlty 

of the specimen vas thus got neutralised. After that, 

the)' were transferred to carbol-qlol. (1'3) for dehydlatian. 

!he dehydlated nph1ds were transferred to a 

shallow watch glass of _all s1_ for 8U1 man1pulation. 

well cleaned slides were Placed in pas lt10n and the 

required quantity or canadabal_ IIOW'ltant placed at the 

centre of the slides b7 meana of a gl. ... rod. !hree or 



four specimens vere placed caret\ll17 in the mountant 

~!nd their antennae and leg. were properly set 'With fine 

neeclloa. Circular cOYer sl1ps were plnoed 00 tbeIa in 
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DUell a. way that one ('·dge OaIM to ocmtact vith the mountant 

first. !.he coyer slip was the slowly allowed to drop 

into poD1t1ca bJ means of spatulate torcep.. Exce8s 

mountant. va8 removed \I'1th fl1ter paper. Atter the sl1de. 

vere made, \hese were placed tor 12 to 21+ hours in an 

oven set at about 'Ooc. Later these VEtn labelled. and 

stored in sllde tra,8. 

Btat1st:!.eal aDalyat.. 

F':>r comparing the dens1 ty ;)f popul.at1~ of aJtl1ds 

in d1tf!trent top<)grapb1c situation. in cUft.ren' Y1l,lag .. , 

under c1tf'erent cond1t1~ns and in d1tferent IIOfttiw. tbe 

aDl'Uy.1s ot ,,"nance techD1que as Cie8OJ'1bed b, Snecleoor 

and Cochran (196?) vas made us. of. Corre1aUcm .tutU •• 

of populat1on of aphids and theil" predators vere also 

undert",kcn. Before the analTai_, data were vanatormed bJ 
,---------

us1tlg i X + 1 traru.1'Ol'mflt1oo in order to arreet norali\J 
\I 

as the data showed conaiderable deY.laticm tram the 

expected, normal d1sV1but1on. the d.gnUloance of the 

ditterence beheen mecUwa h1ll7 areas and pl.a1na ,.. '-8tH 

b,. ustnl!, the atUdent' 8 't t tea'. 
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Graphical representatiC2l ::'If apMd population 

A periodic tuncUoo or the tona Y. a.b Coa 

( 2 11 X) • t sin (2 11 X> was fitted to show the expected 
n n 

populaUOI1 tluctuatitms ot aphids during d1tferent mootha 

(1bomas Little p.lld Jackson HUls, 1978). In this 

equatl00 Y r.presents the populnt.ion of aPh1ds ill d1tferent 

montba; X lrKU.oates the oo4e .uU88 of months, 1.e. t 

x • 0 t 1 t •..• «............. 11 (from Janu~ry to December); 

n shOlliS the nUMber or mcm1:.ha a 12; a, b. 0 are the 

parameters to be est1Jlated and n. 180°. 

AS the funotion allo'..n!d bt)th p·)s.1tl~ and ne'Btive 

frequHno1es t the eXl,Jeoted p<lpulation counts which were 

nf'gative "Jere equated to .. ro. 

Coefficient of multiple det.erDd.nat1011 (R2) was 

oalculated using the foJ"llUla J2. bW tlebkr- R.,..dYM 
Total. 9:5. 

(Total S.b •• & ~ - C F 

C ~' • (0 T)2 

y • Ob8~rYed .~lue 

Res1cual S.s. • &- d2 

.6- d2 • Jb!Frved val.ue - estimated value> 

the expeoted perio,d at bi~1oh aPhid population 'WOuld 

be ma:d.mw;t was de~~rm1ned by the fomula 6 • tan-1 (alb) 

where e • 2 n x. 
n 



RESULTS 
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lUWUL!8 

FrtWI N<W'et11ber 1<,l80 to 'Jctober 1981 a detaUed 

lIU"ay of' the pesta Uti l)Qiated vi ttl .£.. wor,,, waa 

conducted in 1'rlchur Dl.trict.. Bes1des an obJect1.,. 

survey \flU earned. out in selected diatricts of 18t'ala. 

Ob_nst1one on th~ nature or ctalIac)e ane populaUJIl 

4ena:lty bay. baeD made during the surY8J. titud1es on the 

blol0ciY and mor9holllgy of the seleoted 8~o1.. .... &lao 

attempted. The results obta1neC! are glyrm below and the 

1l1 .. ct8 collected are listed 1r. AP~)...u.x XIII. 

Pale peen in colour. LtmfJtb 0.92 to 1."5 _ 

and 'W1dt,(~ 0.46 to 0.7; ..80th aptarou8 and alate 

rOnDS wen present and 1t had Dean round to breed. D1 

parthen:')i~eaetle n,vipar1t, tbrOQah<JUt t.be. J8.. In 

apterou8 viviparous temales, c10J'8WI ot abCla.n 18 v1tbout 

polygcmN. retiCUlation and aiPlunoulJ. 41.Urlot11 lOPI" 

than cauda. Both slJ;iumou11 and oauda daJ'k t the la,t. 

being e100gated and r·~tf·H9l" '-Perina wlt.b 8 to 13 ba1rs. 

pr:>eeas tend.Dnlls 1s 2 to 2.5 time. aa 10llg as the 

ba. of th~ .. pent and loogel' than the thinl afttennal 



32 

aega_t. Sliftunoull. about 0.16 to 0.2 times aa lcmg 

as body and 1.S to 1.6 t,1mes as long a8 Oauda. In 

alate V1Y1parous fmnal8s post si,,:tnmcul3l' 8olerlte. 

preaent at ther s1ngly')!' 1:0 oOllb1nfi't1on vi th o'ther 

8cler1tes distributed "" d1tferent porUoos ill tn. 

abdOlMllD. U1 timet. r08val •• pent longer than .econd 

segment of hioo tard. r.mornl hn1rs ot different 

lengths, snorter ones nEtaJ"ly equal. to and longer one. 

about tv10e the b88&l o1aaeter or third an\eDnal "&JaDt 

whlch 18 wl ttl au to 81gbt secondary rh1Dana. ., ilUrth 

anterlnal .. gmeDt 18 without 8D7 rh1Daria. Cauda 'With 

9 ~) 11 hairs (F1,.1 ... B). 

!here were tour tnllWs aDd eaCh tnetar n01'lllal11 

la.ted 1n about one to two 4&78 at'room temP8r~tur. 

(Pig. 2.A.B.C.D1.D2). Ad14t lU. span vas about 6 to 11 

days and the lite-cycle Gnded Sn 12 to 18 day •• 

Parthenogenetic temale. gaY. birth to 10 to 25 10talg ODes 

under laboratory oond1 tiooa during Septamber- >ctober (!Able 1). 

1.1. Length of bo07 at ...... IPU"MSP]. in dirterent instare 

Statistical anallets shO\ied that the len.:;tb of 

first (0.537 ram) and second (0.643 mw), second pm tr11rd 

(0.722 m) and four'tn (1.163 1'DCl) and adult (1.225 mi:l) are 
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Table 1. DetaU8 or lite-GJOle or .At. lPUAlS1pl, UDder 
laboratory oondlt1ma 

No.of d~. tor c~pl.\1n, each stage total. No.of 
• I lit. 10UDg-81. First Second '1'h1rd Fourtb span O'neal No. In.tar lnstal' Snstal' iDatal' Adult (day.) adult 

1 2 1 1 2 7 13 19 
2 2 1 1 2 10 16 1'1 
3 2 1 1 2 10 16 20 
It- 1 2 2 2 9 16 20 

S 2 2 2 1 11 18 22 
6 2 2 1 1 6 12 ~ 

'1 1 2 1 1 8 13 13 
8 1 2 1 a '1 13 13 
9 1 2 2 1 6 12 10 

10 2 2 1 1 '1 13 14 
11 1 1 1 2 9 14 20 
12 2 2 2 2 6 15 a't 
13 2 1 2 1 8 14 20 
14 1 2 1 2 6 12 13 
1; 2 2 1 1 6 12 14 
16 2 1 1 1 '1 12 13 
17 1 1 2 2 6 12 25 
18 2 1 2 1 6 12 12 
19 1 2 2 1 6 12 13 
20 1 2 2 2 6 13 10 

1).3 16.8 



not aii.;n1t1cclnt.ly dUterento. 811' the third and fourth 

varies s1gn1floanUy. 2lw tb1J'cl haa got slgnlflcant.11 

higher leng\h than fus' as velJ. aa the adult hU 

J'eo(.)rdeC1 s1gnlrlo~,J)t.l.7 higher length tban first, second 

PnC th.1nl inatara (!able 2 -Al. ADalya1s of .al"1anoe 

tablfJ 1s presented. 111 APpendix I. 

AdUlts shoved the madmum ,,1.dth (0.650 _) and 

this was e1gn1f1Of.1n\l.y higher than til'st (0.255 _>, 
aeaond (0.287 UEI) af)e thircl (0.]60 8'i) 1natara. :rlr.t 

and aeoond and second and third inatars .e.d to be ~ 

par with reg~rd to v1dth or bodr. Bu' tour\h inatar 

(0.575 DlCl) vas fmmd a1gn1t1Csnt.1, higher in width \baD 

f1rst, second ano th1rd instara (Table 2.B). Ana1yw of 

var1ance table 1s presented 10 AppeDdu II. 

1.3. Leng1ih of oom1clos of AI. amrus:;a1a in different 
inatara 

statistical anal,lI1a abo\llecl that mu1mum oorniola 

lent;tb 1s in adult atage (0.161 m) t<ll.lowecl 07 fourth 

in8tar (0.113 .'5) and third lnat.ar (0.068 lEI) and tn. 

difterence in oom1al.e leo3th. b • .,em these stages waa 



Table 2. A. Me.. of bod, length or dUterent 
1natar. of .. IPJ,ryggl, (in m) 

I 0.53"1 
II 0.643 

III 0.722 
IV 1.163 

A 1.225 

C.D. 0.05 • 0.16+ 

Radto 1 2 3 ... , 
A IV UI II I 
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!able 2. B. Mean. of mad .. vidth or b~. of 
(lUtercnt in.tara of ..... w.talPgl., (1n an) 

I 0.25S 

II 0.287 

III 0.360 

IV 0.515' 

A 0.650 

C.D. 0.05 • 0.092 

Banks 1 2 3 4 5 

A I1' III II I 



found to be 81gnlf1cr;n\. !be lenatb at oorniol., 111 

the t1rst (0.029 .> and .COl'ld (0.051 .> and eeoonci 

and t!llrd 1nstara vere em par, but the third inatar had 

got 81gn1flc'1Dtly higher corniol. length than first 

lnstar (Table 2.0). Anal7a1. ot Yar'iaPce table 1, 

presented in Apped1s nI. 
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1..... AIlterulal length of ... pir.col.. in different in,tars 

AdUl ts had the maxi.. tIJIltennal 1 ength (0.753 am) 

foll?'Wed by fourth 1n:ltar (0.580 .>, third .1natar 

(0 .... 92 1!IlI), second 1n.tar (0.)68 mm> and first inatar 

(0.287 am). Each atfl\8e lias .ign1floa.ntJ.y d1fterent in 

antennal l€Jlgth (Table 2.D). AnalYI1, of Y~;r1anc. table 

1s presented in APpendix IV. 

%here were four antennal ..... nts for the tlrst 

instar and su .. pent, tor the adult, vh1l.. eec<md, 

third and fourth in.tars bad lOt f1Y8 ,.gments each. 

In certa1n Oal89 1t waa noticed thnt tn. right antean .. 

and right corn1oles were llttle lander thel1 the lett on ... 

Uauall.y tile com1cles \!ere darker in later 1n,tara. 

CaUda vaa not Clear 1n the early inatara and 

1t vas prominent 111 fourth in,tal" (0.05 IEl to 0.09 _ 

long) and adUlt (0.10 an to 0.16 _ long). 



fable 2.C. Meane of eom101.e lencth ot dittennt 
maters of .t.. ml.W.),8 (:Ln .> 

I 0.029 

II 0.051 

III 0.068 

IV 0.113 

A 0.161 

C.D. 0.05 • o.oat. 
rtanka 1 2 l ... ~ 

A IV III II I 

table 2.D.· Keane of antemlal length of dillen-nt 
1nstars or .. ukMf91.a (in 10m) 

I 0.28'1 

II 0.)68 

nI 0 .... 92 . 

IV 0.580 

A 0.753 

C.lJ. o.~ • o.06S 

Ranks 1 2 3 It , 
A IV III II I 
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Moul. tina atarted trOll the head. reg1c.m· and 

the eXU'f1a8 got de\aabed troa posterior end ot the 

body with the help ot 1.,8. !be process took about 

three to tour m1n~t... !he exuviae maintained. the shape 

:>t its parmt bod, and ".. white 1n colour. The vJ.ng 

pads developed 1n the fourth wster 1n alate fora and 

the mfl.l"t1ngs of the ,.,1111 pad ..... re alear~ .een on its 

exuVia,.. Freshly maul toc1 aPhids had. ah1ny ooloura\ton. 

The prOOe8~ of g1 vinl birth to yOWlg ones took three to 

fift minutes. In1t1al11 the p08terlor end of the yo,"", 

ones O&ae out a1111 flnall.7 the head region. One female 

gnve birth to 12 to 25 young ones untier laboratory 

c-Jllc.1ti:JtlS 1n 1 ts 11£0 span. 

J\tj!)!lg the med1wD b1111 areas maxJ.mum PQpulation 

C(JUnt \<nS lecorded in Pananohery VUla.J8 (191+.91S) 

followed by Vel18ll1kk~:ra (191.170), Putbur (167.013> and 

PRrl1ki-:ad (166.651) (!able l.A). However. the diftereDces 

between tr:c v1ll.agas \\>8re not s1g1'l1f1oant. 

There was DO a181J1fiO!'\llt d1tterenC8 in the 

population count of ...... IPUMAaL. (~~l"oue) under tba 



V11lages 

V 1 Vellan1kkara 
V 2 P8Da1'JCMry 

"3 Puthur 

" Parl1kkad 

Ranke 

*.eat 
vaaaf or!lled. 
dak 

13."97 
13.996 
12.962 
11.,..8 
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MeaDe or 
oJ"1g1nal data 
(:retranaformed) 

181.110 
'91+.915 
161.01) 
166.6S1 

!able ). B. Means of ... e~1 (apterOU8) population 
per plant UD eJ' .rent cond1 t100e 111 
med1um b1lly ar ... 

C1 Partially shade<! 
condition 

C2 Direct sunlight 
ocmd1t1on 

Means ot 
tranetorrlecl 
data 

13.8)2 

12.870 

1 
0, 

Meane of or1gUlal 
data (I"e'r~ ... 
fOnDed. ) 



direct sunl1gh' (161t.6]7) and partjall1 abaded 

conditio!) (190. 32't) in iMMU.WI h1ll)' ar.... But a 

comparatively b1&her popu.l.'lon vas noted under the 

partially shaded cond1t1·,n (table 3.9). 
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In JUly (1300.690) \be populat1~ of .6 •• pU""gl., 

was 81!:7lif1oantl, higher than all:lther Il'mths. 

Moderate aphid population va. noted 1n J\D1e (720.621), 

August (672.710) aPd 8epteaber (528.180). the population 

was slgn1.f1cnnU, lovel' 1Dlotober (2'l0.230), NJ't'_ber 

(99.802) and May (172.8+0) when compared to the abcw. 

months. In Deoember (1.-68), January (5.880>, FebruU7 

(1.214), March (0.265) and .April (1.053)· the population 

of tne a,thid vas negllglble (table 3.e). Analyst, of 

variance table i8 presentecl 1n APpendix V. 

1.6. Seaaonal nuctuation of I.. eMMJ.I (apteroua) 
po£)'UlaUa.n per plant UDder Ci ot aunl1ght and 
partially shaded. cc.mdi tioo. 1n plain. 

1bere was no .1gn1tlo:-1Dt d.1tterence in the aphid 

popuJ.t~t1on in d1tterent 'f1llagea 1n plain.. A maximum 

populatl00 'Wal recorded at Chaahur YUle e (,"4.130) 

and a m1niwm at Engsnd1yoor 1'111_ (112.316) (fable 4.A). 
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MlaD.or Nums of 
Months \nDato1"1led. or1g1nal data 

c1ata (re~pnsfonaed ) 

"" 
JanuaJ"1 2.(2) 5.880 

Ma February 2.866 7.214 

M3 March 1.12S 0.265 

1\ A,prU 1.433 1.0,3 

~ Ma7 13.18S 1'12.84-0 
"t, JUDe 26.863 '120.621 

"" 
Jul7 36.0'/9 1)00.690 

Ma AUgUst 25.9S6 672.710 

~ September 23.0<'t 528.180 

Rto October 16.&.69 270.2)0 

H,1 Bovem~r 10.~O 99.802 

M,2 Deoerober 1."1 1."68 

C.L. O.os • ,.~, 

Itank. 

1 2 3 '+ 5 6 '1 8 9 10 11 12 

"" Mt, Ma"9 Mto"s ~1 ~ M, M.sa 1\ M3 
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tinder direct .aal1&ht COI'ldlt1:>D the populatlO1l 

cotmt was s11ghtly higher (1"'1.158) thnn UDder the 

partially shaded cond1 Utm (108.558). BUt the aUt. renee 

het'AeIl these two va. not algn11'loant (Table 4. B). 

A signifioantly blgher populat1<JI'j was 841f!n 

durin;; JUly (708.690) when oompared to all other month. 

except June (106.0]0) and AUgust (65'7.440). Gaptember 

(503.45u) and1ctober (336.090) alsa recorded a hll§ler 

po~rulatlon count. *' (37.190) recorded. n _41_ 

popul~it1on and dur1Dg Jlov.ber (0.)90), D.o~mb.r (1.200), 

J1\DUary (2.640), 'eull&!')' (3 .... 89), MarCh (0) and APril (0) 

the p');>ulat.ion of tne aphid was practically nil (Table 4. C). 

Analys1s ()f 1'~lanoe table ie presented 1n APPendix YI. 

It was tOWld that there 1. DO Obange 1n 

J.. ImaQAgl,1 (apter-au.) populat1cm 1n medium h1llJ 

areae ant: plains (Student's '" - O.?!1?). MaZ'1IUII 

populatioo count vas recorded in medium h1l.l1 ar .... 

during .7Uly (1]00.690). 



'1 

'2 
'3 , 

!'able .... A. Meane or .. ':tf!'QR),1 (a,pteJ"ou.) populat1on 
or dUr.,.en\ ages 1n Plaine 

Means ot Meaneof 
van stormed Oritr1nal data . 
data (re anstol'lDe4) 

Puzhakkal 10.9'18 119.,16 

ChazbooJ" 12.ot.7 1itl'".130 Dr_. 11.109 122.409 

Eng~ndl1aor 10.9tS 112.316 

Table It.B. Means of .6L 'Rtr~t1 (apteroua) population 
UDder d1treren oondi cx)s in Plains 

Candit1ane 

Partially shaded 
cond1t1cm 

Direct sUDl.1~ 
cond1t.1on 

MIen. at 
vanatormed 
data 

Means of 
original data 
(reu-anatormed ) 

10B.SS8 



table a..C. Ne8l1. of A. ap1l'aeeola (apterous) populaUoo 
in dUterent II«lUls 1D plain. 

Mean. ot Mean. or 
Montbs Vel') at orated ongJ.nal 

da'- data 

tt, January 1.908 2.6l+o 

~ Februa!7 1.868 ) ... 89 

") March 1.0 0 

~ APril 1.0 0 

r.t; *' 6.180 37.190 

~ JuDe 26.'90 706.030 

"? Jul7 26.910 108.690 

M8 AUgust 25'.660 6;7.a.a.o 

"' 
September 22.460 so 3."-50 

.... 0 Ootober 18.)60 336.090 

"11 lov_ber 1.180 0.390 

"'2 
December 1 ... ,0 1.200 

• 

C.L. 0.05 • ....130 

J\anks 

1 2 3 a. , 6 '1 8 9 10 11 
, ~., 1\ Me ~ M10 lis Ma ", M12 Kw1 M3 

I\. 



1.8. SealCbal tluctuat.100 of J.. ~gsa11 (alate) 
populnt1on per plant under d1rec SUDl1gbt and 
part1al.lJ1 shaded oondi tiona 1n medium hilly areas 

Slgn1f1o~t d1tferenoe vas not obser.ad 
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be tween vUlages wi th re gard to the aphid POPuJ. at,1oo. 

Max1DJm populJ1\1on COW'lt vas recorded at Puthur V11l.age 

(3.4lt8) followed by PnJ'lli.kad (\2.129). Pananchery (2.028) 

and Vellan1khtaa (1.592) (table S.A). 

The aphid POpUl~'lt1(.>n was higher in purtially 

ehaded cond1tion (3.012) than direct sunlight concl1t.1on 

(2.00?), t;'1e d1tt~!!renee betu8en theae two vas not 

81~~1f1cLl'lt (Table S.B). 

A 81gn1f1cantly higher po.PUlet1on 'Was recorded 

GUYing July (14.016) as c~pared to all other months. 

Sign1ficant e 1tterence ,,;aa not round bet\Jeen June (7.922), 

AUgust (5.75$) and deptember (4.239). III all other 

m<>ntils .4... lPa.rMcgla (alat.) watt practical.ly n11 (!able S.C). 

AnAlya18 01' var1nnc6 table i3 llresented 1n AppeDd.1s VII. 

It vas tOUD(~ that the mu1.cN&1 J.. IP1:£A'Qsla 

(alate) pOiJUlati,'lf) under dj.rect 8UDl1ght cood1t.:.lon wsa 



" 
'2 
'3 
V4 

C1 

C2 
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Table S. A. Means or A. -maeoola (alate) population 
in ClUferent 1i3es in m~d1UJ1 b1l.lJ area. 

VUlages 

Vel1an1kk&f& 

Pan anch ery 

Putbur 

Parl1kkad 

1 2 

Means or 
V&nator" 
"ate 

1.610 

1.7't-o 

2.109 

1.931 

3 

MaAllsot 
ong1Dal. da'-t 
(:nt tranaf orrte4) 

1.592 

2.028 

3."-8 

2.729 

table S. B. Means of .Aa. .~C (alate) population 
UDder ditfe"" COIld ion.:in med1ua 
b1l.lJ are .. 

Cond! UOll, 

Parttol.ly shaded. 
cond1t1CXl 

Direct sunlight, 
condit.ion 

Rank a 1 
C1 

Keena of 
", .. .tormed. 
4ata 

2.0025 

1.1'1+ 

a 
~ 

Means of 
ori,&1nal. data 
(retranat ormtd) 

).012 

2.00'l 



47 

fable s.c. Means of .Ii.. ,pJ.rtrRt: (alate) population 
1n durerent marl. .tJd.1_ h11l.1 areas 

Heansot *ans of 
MQIltbs tranutormeci or1t;nf:u' data 

data. (re anSr()r.~) 

• 

~ January 1.233 0.,20 

~ February 1.091 0.190 

") March 1.0 0 

1\ APril 1.0 0 

Ms MaJ 1.696 1.876 

"' June 2.987 7.922 

~ J'uly 1.8?~ 14.016 

M8 AUgud 2.'99 '.'IS5' 

~ September 2.289 4.239 

",0 OCtober 1.108 1.917 

",1 Hovember 1.818 2.305 

X,2 DecembaJ' 1.12S 0.266 

• 

e.L. o.os • 0.818 

Ranks 

1 2 3 .... 5' 6 'I 8 9 10 11 

"? ~ "e M9 1lt1 .... 0 "s ~ M12 M2 M] 

I\. 



at. bgancl1J'oor 'ftllll&e (2.367) toUoved b7 Chaltloor 

(1.t.49), trl'akoa (1.]26) and PuJtlakkal (1.301). But. 

the ditterenee in the popuiat100 1 ... 1 wa. not 

significant (Table 6.A). 

In the .plains, \be populat1on oount wa. b~ .. 

in direct sunlight condition (1.159) than in part1allJ 

shaded condit.1on (1."'65) (table 6.B). 

Tna PopuJ.:1t1on or 1M. Iv1,"U2l.l (alate) vaa 

.mUllIn elUl'tng JUly (8.4,31) aA: it "Was s1gt11flc811t11 

>i5-'1~T ~-lan all other m,JlltlH~. ZU11ng,lOtober (1.52;), 

fbvemner (0), December (0), January (O.S10l, February 

(0.)9,), Earcb (O), and APrll (0) tne aph1c)X)1)Ul.a\1on 

was neJ!1J1ble (Table 6.C). Mal18U of variance table 

1s presented in APpendix VIII. 

It i8 toUlJd th"'it there WAS no signifioant 

dUter-once in the population ot I. aid.fll.cOJ" (alat.) 
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112 medium hUly areas and pla1.ne (;;:;tudentta tt- -0.271). 

MaldmWl populaUon e:>unt was reooniecl trom m-e41W1 hill" 

areas dUring JUl.)r (14.016). 
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Meal'lS of Aa. 'etft:'W" (alate) populatiOl'J 
in d1f'terent gee 1n pla:ln • 

• 

VUla..;9. *_80£ Means of 
vanatorsed 0I"1t.i1nal. de ta 
data (:re tranaf armed ) 
J. 

V1 PUahakkal 1.517 1.301 

V2 Chazhoor 1.S6S 1 ..... 9 

V3 Urakta 1.52S 1.326 

\\. Engand1yoor 1.83S 2.361 
• 

Rank. 1 2 3 .. 
Va. "2 'fl "1 

ife.ble 6. B. Means ot Aa.. '~\'"'.tt (alate) pO~uJ.at1an 
under differen 0 ',)fl' 1n pl8lllS 

Caad1t1ons MeaD. or Meansot 
t,r.,atormed or1~al ctata 
data (retJ'anatonaed. ) 

C1 Partially shaded 1."0 , .a.6,. 
oond1tl\Xl 

°2 Direct 8UDllght 1.661 1.1'9 
cond1t1011 

II • 

Rank. 1 2 

C2 C, 
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Monthe Me8l'lsot ttJansot 
vanatormed Ol"1i1nal data 
data (re van.to"*,) 

M1 JanuaJ)' 1.229 0.510 

~ J'e'bru817 1.181 O.39S 

M3 March 1.0 0 

1\ APrl1 1.0 0 

Ms *' 1.0S1 0.105 

lit, .run. 2.798 6.8a8 

lit July 3.0'11 8.a.)1 

Me .AUgus' 2.a.16 4.83'1 

~ Sept_ber 2.05'3 3.21; 

"'0 Octotler 1.;89 1.;2, 

"'1 
Harember 1.0 0 

M12 DeoembQ" 1.0 0 

C.D. 0.05' • 0.679 
R_ka 

1 2 3 4 ~ 6 ., 8 9 

"7 ~ 118 ~ )110 Its Ha Ms M] 

1\ 

"'1 
~a 
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2. tenia 'UM SooPQ11 (Aphld14 .... fle.ptera) 

Both al.a\e one' apterou8 torm. were present but 

alate roms were negligible. Adults vere dark green 

in oolour. !here were four lanal in.tare and each 

1l'latar perlod. lasted about one to ~ 4aJs. the total 

11te Spall lasted 12 to 18 day. ua\er laboratory 

caodi U;:ma (1'18 .. 3. A.13). 

!bese aphids vera pre .. t 00 the -weed fl"(ll IIa7 

to ~tober 1n a1l vll.lages both under direct sunl1ght 

and partially abaded concllUons anet the. were praot1callJ' 

n11 dur.Jlg HOY •• bel" t December, "'amla.J'Y t February, March 

and APr1l. 

iheJe vas no s1gn1t 1can' difference bet-weal 

the v11lst;es vi th reg~l"c1 to apb1d popul~lt1on in aed1um 

hilly arena. Mdlll1Jm population was noticed in Putbur 

Y111age (7.803) followed by Parl1kkad (6.416), Pananehel"J 

(6.117) and Ye1lal'likkaJ"a (5.8]8> (table'l.A). 

tllder partially abaclec:l cQftd1 t1on, the population 

mean _. 9.266 and undel' direot sunlight condltJ.on, 
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1t was 8.812 and ben .. 1t 15 nident tJ'lat there vu 

nC) 81gn1f1caJlt Vanatica 1Il aphid popul.atlon under 

tbe .. t1tlO conditions (table 1.8). 

APhid populatlon va_ ax1nnal1n .lUly (59.820) 

end was slgn1fleant.1.,. b1gher than all other tl) ,nth •• 
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July 1s Cl~lsel1 followed b7 June (25 .... 20). AUtlust (19.912), 

Septe.m~)er (16 .... 81) sntilctober (12.418). June bRa 

81gn1flcanU1 higher population ~ .. "~bAa than other 

months except Jul.y. A medium poj;W.atl\'JI) count ._ 

recorded ill May (3.800). .Ii faby va. pract1callJ nU 

dUJ"1ng November (0.,63), DeoE:!;nber (0), January (0.266), 

FebrUary (0), March (0.10,) and APril (0.105> (fable 7.C). 

ADal.7ld.e ot variance table 1s given in ,Appendilt IX. 

sta'1.t1oal anel,._is ah·"" that there val no 

81gn1flcr·-nt ChAJlps in .4.. [DbI' populat101'l 1n dUterent 

v1l1&&res 111 plains. Max1wm populati >1) \oIU recorded 1n 

Cha.aboor VU1age (6.2?'t) followed bl EngandlyooJ' (5.933 >, 
Urakom (4.622) <\110 PuBhakkal (a..l8c)) (~8bl. 8.A). 

1he population oO\8t va_ higher under cUreat 

sunl1ght condition (5.713) than the partially shaded. 



V1 
V2 
V1 
V4 
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fable 7.A. Mean. of f:i _ population in different 
v111ages • UID b11l.7 are .. 

V111r>.ges MelUlsot Means of 
transformed ongiDa]. data 
data (retranllformed.) 

Vellan ikk ArS 2.61S ;.838 

Pananchery 2.e.9 6.117 

Putbur 2.917 7.803 
Parl1kkad 2.901 6.416 

fable 1. B. Means of 1M. ..tdIIt populaUon under Wierent 
con01t1on8 ~WD bill,. are .. 

• • 

• 

COlld1t1~. 
Mean. of 
trt".Il do rme4 
data 

1*:8Il3 ot 
ol'1g1nal Cla\a 
(retranafol'meci ) 

Partially shaded 
cond1t1cm 
Direct aunlight 
oondition 

8.812 



!ald.. '.6. H.-. of .. 'I!:' populnUon in titteren' 
JIOIItb. in iei bjl l1 areas 

MOIltha MeaDS of Means of 
vaPatorme4 or1gSnaJ. data 
daU (retranst armed ) 

M1 J8DUal7 1.12S 0.266 

Ma FebruU'J 1.0 0 

M3 March 1.051 O.1OS 

1\ 'Pm 1.051 0.10, 

~ "'" 2.191 3.800 

1ft, 3uD. ;.140 2;."'20 

~ Jul.,. '.'99 ".810 
Me AUl\lat 4.573 19.912 

~ Sept_ber 4.181 16."'1 

~O October ].663 12.lt18 

"'1 
Hoy_ber 1.250 0."3 

kt2 Deoember 1.0 0 

C.D. 0.05 • 0.813 

Rank. 

1 2 10 
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oond1tiOO (It..8~2). Bat the ditter8ll_ vas not 

e1gn1f1cent (table 8.8). 

Ju1.y (25.~1) and· August (25.';'1) reoorded 
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the _atrman aphid pogul,at.ion followed by Jtme (19.1t9) 

and september (18.1"'1). But the d1ttel'enoe 1D 

populaUQtJ bet\lr_n then months vu not s1gnit1can\. 

June, July, Au;:!ust and september 8howed A8fl1.f1ca.ntJ.J 

higher apb1d. popul~t1on caunt than October (10.601). 

Ya!7 law popul.!lti,-:lI1 va. noted in Mal (1.1+1+) and dUrinl 

November 1980 to APril 1981, • ' ... wu pr8ctical17 

abeent in the plaine ('labl. 8.e). Anal.,ais ot ftl'iaDce 

table is given in APPendix X. 

There was no significant d1tterence 1n aphid 

population in mediua h1111 areas and pla1ne (Student'e 

tt' • 0.033). In certain .antb. medium hUlJ areaa 

recorded hi&her popul.,~ t1cm and pl.a1DS lover and 1ft 

oerta1n :>ther mooths v1Ce .era. 'lhe lluimum popul~~tiOll8 

recorded in med1w:J h1l.l.Y area was dur1ng .l\llJ (5'9.820). 

1.2.1. Grf1li11cal representation or aph1d 'popul~·t1an in 
aed1WD hilly areas aDd p1a1ns 1n dltferant moatbe 

/It. periodic tunctl<m was fitted to atud7 the 

fluo"antiol'J of aphid populat1<1n 1n p].nina and _41-. 



'1 

'a 
Vl , 

C2 

1'111& ••• .... sot 
tranatonaed. 
data 

Puahakkal. 1.310 

Olaahoor 2.69'l Ur_. 2.]71 

lmgand1Joor 2.633 

.. .,.ot 
original data 
(ntranetol"med ) 

... 
V1 

4.380 

6.2?'t-
4.622 

,.933 

!ab1e 8.B. Means of .a..1:&baa populau'on under (!j.tterera' 
condition. tnp1i1ns 

Conditions 

Par\1all¥ Jlhade. 
condition 

Direct trt.ml1#lt 
condlUcm 

Banke 1 
C2 

2.419 

2.S91 

2 

°1 

Nlansor 
on&1nal data 
(retranatol'.d) 

4.8;2 

;.11) 

.1 

56 
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tabl.e 8.c. Means of .At...l..a1aM populaUoa in diftarent 
IDODtlla in pliIiiI 

Montba Me.sot Meana ot 
Vaaator .. Or1~al data 
data (re '~,nstormed) 

w. 

M1 Janu817 1.0 0 

~ Februer1 1.0 0 

M3 March 1.0 0 

~ April 1.0 0 

Ms MaJ 1.~60 1.41+ 

"' June ..... '11 19.~9 

"1 JUly ;.103 2;.0+1 

N AUsuat 5.103 25.041 8 

~ september .... J'I, 18.,41 

M,o october ).a.06 10.601 

M,1 Rovember 1.0 0 

M12 December 1.0 0 

C.D. e.os • 0.9'13 

llanks 1 2 3 .. S 6 

~ J.y, ~ Mto ,.,. M11 

He -'2 
Ks 
~ 
"3 
'\ 
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hilly ft}"8!11' 1n differeDt JIODt.b8 (F1I.'" and 5). 

Obaerved and expected llWIIber at aph1ds per pl,:«lt 1n 

med1WD h11l1 areas and plains durlng C.U,rrelent'. months 

are given in table 9. 

It CAD be .. en trom the \able that there 1, 

canaiderable agreement between observed population 

count afJC expected populntion count on the baa1. of 

the f1 tted pel"i~c ftalct.icm. R2 'Was 79 per cantin 

tue case of raed1um hilly areas wh1ch 1rwicat8s that, 19 

pel' cent o.f the total .''iZ'1at1~ 1n the population . 
count could bc expln1ned by the f1"ed tr1gnoaetric 

function. In the case or plaJDa 1\2 was 91 per cent, 

'Which als') sh::)\fs the most suitab1lity of the data to 

the fitted curve. 

llle maximum aphid populat1CXl was ~~st1ma.ted 

from the grAph to be in July 1n JD(>d1um h111y areas. 

This also agrees 'With t.he obsened dattlt. In the 0&88 

of plains the pap! abaws the expected max1.mUll aphid 

populnt1oo clur1rlg AUgust but the observed wax1aa. 

p~pu13t1Gn \~io.S in J\Jl),. !he disore,Panc1es found may 

be due to 8apling nuotuatlona. 
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fable 9. Ob.anecl aDd upeoted DUllber of .,b1d populaUon 
per plant 1n •• dt •• btl ~ ar... aDd ploJ.D. 1n 
Uttered a.taw 

• 
lieU .. bS1l.7 Pla.1n. 

Months 
ar_ 

O'b_"_ ExPected Observed Expected 
population 
count 

population 
eount 

population populnt1c 
oount coun' 

January 8.16 0 8.8 0 

'ebruary 4.25' 0 4.9 0 

ltLrcb 0.33 0 0 38 

AprU 3.42 117.1S 0 139 

Ma7 181.09 "'33.3'1 "'6 lS1 

June 693.41 661.9 716 '39 
~1 13;1.83 801." 8'2 6S't-
AUgu8t 12).0 661., 6'1 66S 

September "'96.S0 ,66.8f. S17 S39 

Ootober 3'2.7S .. 83.a.1 316 390 

lov_ber 141.75 221.19 1 118 

December 1.42 0 2 0 
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~s aDd ladul \. sUCk aap from tender lIloota 

and leaves c~uG.ng "'81"e or1Dkling of the leave •• 

AS a result the plant.8 10\ .tunted and the lea ... had 

a cr1nkl.ed p..,ppearanee (1'1,.6). 

1.2.3. Intensity of a'tack ot aphlcle per plant. 111 
aee1wD h1llJ areas in different months under 
different condit1on. 

In aed1wa h1ll1 area. the maximum attaGk ",as 

rot Pananchery VUlage (1.256) followed. by Putbur (t:.028), 

Parl1kkad (1.025) and VellanSkkara (1.00;) CTable 10.A). 

When dUferent GoadS. tlona were comPAred 1t 

was ae en tba t pnrt1a1.l7 shaded candl tll'X) ( 1.1'*'9) recol'ded 

slightly higher intensit.y of attack thon direct 

sunlight con(~ltian (0.9'17) (Iable 10.a). 

July (2.877) recorded maldmurn interlait, of 

attack nne 1t was s1gn1floantl1 higher than all other 

months except AUgUst (2.35'6). Le.8(~:r 1ntens1t7 of 

attack vas noticed durinl J)eoember (0.;20), JaftUarJ 

(0.]11 >. February (0.212), IIarcb (0.113) and AP1'11 

(0.059) (hble 10.C). Anal,7818 of vanellce 1s glven 

in AppendU XI. 
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!abl. 10.A. Mean soore nlu •• 1nd1cat1n1 the inteDalt 7 
of atteok or epbtd8 in clUterent Y11lag •• 
in med1u bill~ areas 

JltUlS "at Mlans or 
V1llagsa vanstol"lD8d onenal data 

data (1'8 anator_ ) 

'1 Ve1lantkk8l'a 1.416 1.005 

'2 Pananch~r1 1.502 1.2,6 

'3 PuthuJ' 1.a.aa. 1.028 

'4 Parl1kkad 1.&'2] 1.02S 

Rank a 3 

"' 

0, 

table 10.11. Mean ecore yalues 1nd1cating th. 1Ote081\1 
of attack or aPhids under dittereDt cOlKU.tiona 
in me41um h1ll7 are ... 

Conditions 

Partially shaded 
condition 

D1reo~ eunl.1 ght 
condition 

Maansot 
transformed 
data 

1.466 

Meansot 
Ori&1I1al cia\&. 
<retranstonae4) 

1.149 

0.~7 



!able 10.C. Mean _ore .-1 ••• indicating the intensl't1 
of _'taCk ot aph1de in tUtterent month. 

Month, 

Kt Janual"1 

~ Februf:ry 

M) MarCh 

1\ APril 

MS Mq 

f\ JUn. 

~ JUly 

Me Augus' 

under medium ~ __ _ 

Hean.or 
vaniforJled 
data 

1.~; 

1.101 

M9 .;)eptember 

1.05'S 

1.029 

1.S6Q 

1.708 

1.969 

1.832 

1.62; 

1.t.6lt ""0 October 

M, 1 lfoYember 

M12 December 

Ranke 

1 2 3 .. 

1.5'13 

1.233 

C.D. 0.05 • 0.214 

7 8 9 10 

0.311 

0.212 

0.11] 

O.OS9 

1.4jt. 

1.917 

2.W17 
2.356 

1.641 

1.143 

1.289 

0.5'20 

11 12 

62 
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In the plain., _d.IIwI intensity of attack vae 

at Engand1100r (1.~") followed bJ Pulhakkal. (1.0;">' 

Orakom (0.880) anel Qaalhoor(O.836). aut the d1f'terence 

in 1nterud.ty or at ... wu not s1Jtl1tlcant (fa.ble 11.A). 

Higher lntanslt, or attack was noticed under 

direct 8UDl1ght cCXld1tion (1.016) than pnrt1&l.1.), 

shaded condit1on (0.866) (!able 11.B). 

JUly recorded the .ui .. lntensity (2.952) 

and 1t \'r-as slgnlf1c8D\lJ higher than all othel' months 

eseept AllSust (2.337). .JUne (1.~1) and September 

(1.789) recorded alJaost the 8ame intensity of I'\tt.ack. 

!he 10t«-,slty of attaGk vas ne&l1alble during November 

(0.)88), December (0.4)8) JaJNeZy (0.450), February 

(0.39;), March (0.199), Aprl1 (0.119) nnu May (0.428) 

(T,:..ble 11.C). Analysis ot YaJ1,t\l1C8 table is given Sn 

APpen41x XlI. 

1.(' .5. Comparison of 1ntensit)' of aphid attack 10 
mediwa hUly aJ"eas and pldns 10 ditterent m;)nth. 

fhere was no significant d.1tference in 

1ntelHJ1ty of attack or aP1ids bet~8Il medium h1ll.1 

areas anL plaiDs (student" Itt - 0.516). Max1mua 



V, 
V2 

v) 

V .. 

table 11. A. Mean score Yel.u •• indicating lntenait, 
of attack ot apb1ds 111 different 
V1l.1~.8 111 Jda1u 

Nt.,eof Means of 
Y1l1ag •• varud'"ormed original data 

data (retr~nst0rme4 ) 

Puzhakkal 1."19 1.014 

Cbamoor 1.3J5 rQ.8]6 

Urakca 1.]71 0.880 

Engand1700r 1.4)0 1.~; 

Ranka 1 2 

V, \\. 

fable 11.B. Mean 800re Yalues indioaUng 1ntens1_ or 
attack ot apb1c1s UDder difterent. COl1d1 t1C1'Je 
in plaine 

C, Partially shaded 
condition 

C2 Direct aun11ght 
oondition 

1.420 

M9ansot 
ol"1s1nal data 
(retranatormed. ) 

0.866 

1.016 

••• 
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fable 11.C. Mean aoore ya1uee 1nd1cBt1ng the 
1ntena1 \J of .\tack or apb1ds 111 d1tterent 
.ontb.a til plama 

Monthe tII.sot Heansof 
trall.tormed origtnal data 
dat_ (retranstormad ) 

M, JaDUBr/ 1.2d+ 0.450 

Ma Febru&r1 1.181 0.395 

M) March 1.095 0.199 

1\ APJ1l. 1.058 0.119 

"5 MA.J 1.19S 0.428 

1\ J\me 1."; 1.91+1 

ac, .l\llJ 1.988 2.952 

Me AUlJUet 1.827 2.311 

M9 septaaber 1.610 1.789 

M'0 
October 1.lt.o6 0.971 

M'1 BOftmber 1.118 0.)88 

M'2 DeOemb!1r 1.199 0.4)8 

C.D. O.Os • 0.199 

Ranke 

1 2 3 4 S 6 ., 8 9 10 11 12 

,." Me"' . .., ~O· M.t ~a tis Ka M.a, M) 1\ 
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lntensity of .. ,\uk was 111 JUll in plains (2.952) 

find D'd.n1!INID 1n medtUII l'l1111 areas during APrll (0.059). 

1.2.6. Correlation .tudies of aphIds and 1 ts pred~tor8 

I1'l~rderto find out the relatlonlt11p 'be'we. 

population of tI.Ji'l1ds and popul,~t1,'JI) of its predators 

simple 11l1ear cornlaUOf) ooetf1e1enta vere worked out 

a.n(l their s1gn1t1oance va. tested by us1Pg the ttt test_ 

!he results shoved that the,.e va. DO signifioant 

association between the population at aphids and popa. 

1a tl00 of 1 ts pre4ate" •• 

'l'b.ese aPhids wre fOUDd in Idukk1 tll1d W,nad 

aroas of J(eraltl and were entirely abaent in the p181n •• 

As a result or attack of the ali11ds the plants presented 

a 'W1l ted appearance and JIOst or the leawa 011 the plEDt 

became folced and rolled long! tud.1nal17 (Pig.7 and 8). 

llOc:iJ broadly awate t moderately oonvex aboft. 

very 8lighUy convex ben_th (1'11.9). Head uauall)' 

smell, qes somewhat prODdJl.t. 0ce1l1 nearer to th_ 

-,.8 tll8J') to each other. SCutellum oovel'1ng al.a>" the 
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enttre abdc.xnen. Be_l,.tra loa t; and beDt baleath 

8cutellum. Ta.J'C two "gJD8Dted. Leng1ib 2 to 3 _, 

width 2.5' B. 
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Adul ts suck hP trom tender prats or the pltltlt. 

Theae bugs were pre sent on Ohrgag1a.. throughout 

th e gl"OloJih pbase or the veed and were colleoted trca 

all VUlages in 'b1.cllur District rUld other district.. 

of Kerol.a where survey was Cooducted. 

5'. ita", Dl i f ofu .. Dlst. (Plat.aap1d1dee I Hend.ptera) 

aoq OboYAta, v.1'7 convex above and beneath. 

HelUi depre.sed an*iOl"ly. F.ostrum reaoh1ng the third 

or fourth abdcm1nal segment. AnteDnae f1vo JQ1nted. 

and basal Joint 110t reaching t.he apes or hea4. Premo" 

stronllly derlexed anteriorly, scute1lUIII lara.?, oanvas, 

es tending to the apex or the o.bdoIlen. Length or bod, 
... lin (F1g.10). 

1'he adul ts suck eap trom the tender leaft_ 

And stem. 

Body 1s pale lellovl8b and eyes are brown. 

TefJ;lD1na hyol.1ne, pale yeUov1ab with tender veins and 
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llembrane hlal1ne. Legs pale yellowish. Dorsum 

coanonl.y orange yellow1sh with a b1ack spot. Length. 

about 5 to ~.25 mm (Flg.11). 

Adul ts suck sap from tender shoots and these 

vera pres€'nt in very few numbers to CQuse F.'.ny aPpre­

cl abl e damage. 

? Iltg4gH taboR Qen. (Ale yrocl1dae I Hemiptera) 
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Very mall 1nsect \d.th sewn aegmented antemll_ t 

two acelll and a patr ot ren1foI'm c~pound eye •• Wings 

are oPaque and whitish. Fostrum 1» three aegmented. 

'1ars1 are two segmented term:l.nat1ng into pact 11ke 

empodium. the adult 1:3 aoout 1 .. lonb and the whole 

body 1s cOYered wlth a \I11te, vax)' 'blt,lOm (Flg.12). 

lla. Mbflo1 1s only an oocasional reeder of 

.£.. Qdorata. 

8. 18ptgcorl'l Mute !buttb (Coreidae I Hemiptera) 

The adul t bug ls 011 va brown and ventr al.l1' 

green. The legs are OChraceous br01lft. It meaSUI-ea 

about 1;.; to 17 _ long, with antelmae In.erted _11 

up on stdes of head and a four eeiraented rostr1.W. !he 

pale yellowish green nJlllil. po.seas odor1terous gland. 

in the fUth abdom1nal .. pent (F1&.13), 
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The adult. aa we11 a8 the DJ'lllila suck sap 

trom the tt;l'lder parts ot the plsnt and found in n1.DOers 

in oertain areas. 

!he AdUlt 1s Ii (lark broVD elon5tlted bUg w1tb 

two bl9Ck hands ventr8ll.J on the abd<88n. It 1. abo\4 

15 DID t~ 16 am loni; and 3 mm to 4 _ broad aeros. 

tue thoru. sternum somewbat red01sb-ochr'aeeOU8 with 

pr!:C,nel')t pale ochraceou8 .pots placod neal' Gcnae. Lags 

ochraceou8 (F1g.14). 

The adults ~uek sap from tMder ahQots and l' 

was recorded only in r"" numbers. 

10. lamlercus A25 ,ta,iFb. (PJrtn.ocorldae I Hemiptera) 

7he bug 1s medl_ slsed ldtb bltlckl8h D\rld.nS 

on the \dngs and white b8llU on abdomen. The ro~tna 

1s tour sesmented. !he leS8 po .... s rotatory ooxae t 

three-segmented tarsi and pulY11l1 (i'ia. 15). 

the adults 8UOk sap trom the tender s!loot. and 

the p':Jpulnt1on count vas very low. 

11. Ittptoqeptry. ap. (Me.brao1d.. I .RaI1pt8r'a) 

Adul ts are 6 \0 8 _ long and S to 6 _ broad 
* 

at lateral pronotal ~ooe.8. JPront of pran:)tt.8 lIOre OJ" 
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l.s. obliquely proa1neDt towards tace pronotum 'W1 th 

anter10rly produced 'r~n.9.r8. processe., poster1or 

process slender, emitted a little before posterior 

margin of the pronotum and well "paJ"uted from the 

scutellum and abdomen (Flg.16). 

the .. bugs suck sap from the plnnt throughout 

the growth phase of the weed, but the population C'JUrlt 

was -very low. 

70 

12. ggpqOSterphU •• 'Wtul J'abr101u8 (ltlmbrnc1daa .Hefl1ptera) 

fIle adults are dark brOWDiab ,.,1th a length ot 

2 to 3 II:D. E7es hemi8pherioal aDd dull vh1te. :)oe111 

nearel' to GJes thall to each other. PrOl1otum black ldth 

large tubercles am iJ"~e8. Posterior 'proce8~~ broadly 

tr1Angul~r and slightly ele't'atecl. !eP1Da wi thou' 

pterost1gma and the apioal. area t1DtecS vi \h reddish brown 

patches. ~sm1nal ge1ns are large (Flg.17). 

!his.insects were present throughout the powtb 

phase of t;..J;e plnnt and these auok sap from the tender 

sboots. But the population Gount va. lQl.i to Gause aDJ 

appre01able dama,e. 
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13. AR:a.gp ap. (.Api(Xlidae I Coleopttera) 

The adUlt is a m1nute weevil mensur1ng 2 to 

2.~ .. lan,5 ,,1th a conspiouous, curved snout. It 1. 

dull blnok 1n col':.lUr. Rostrum straight, first segment 

of anteJma" (seapa) 1s small and the :rema1n1:ng one. are 

not geniculate !')r elbowed w1 til the _ape. Elytra vi ttl 

deep turrovs and covered wi t.h~lba1r8. Abdomen 1s 

globul~..r ene' the body 13 longer than the rostrum and 

b.8Cl (F1g.18). 

Tllf'se are usual.l.y seen on the lover leaf aurfp.cea. 

As n result 'Jt reeding, small irregular h·:>les are .'?fl 

em leaf surface. '!hese teed on the flOWE!!'r during the 

flowering sea9Ol1. 

Thrse were common at Ye11an1kknr~, Puzhakkal, 

Pananohery and Parl1kkad when there are n~v tlushes an 

the plant. 

1 .... UrJ14tpt4.f1. QWqut"." (CUrcul101l1dae I Coleoptera) 

file adult ~eetl. 1s nadl, 2.~ mrs long and dull 

blnck. in o:'l1l)\Jl'. Fostruil 1s abrupt1y turned dovnwal'da 

and head 1s oar. or lees sunk .. into the prothoru. First 

segment of' al'1~nnae (acape) 18 long and the relta.1n1rls 
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on.s are elboved. Furrows are Dot so deep lUI in ApiSlle 

Abdomen elongate and with hairs. Rostrum and head 

together is as long as 'the rella1n1ng body (F1g.19). 

They eat &\18Y portions or the leaf oreatiDiJ 

hal es 00 the surf ~ce • 

A weeY1l \d th 7 to 10 _ length and 3 to S _ 

width. 1~ye8 lateral, rostrum denected. and longer thaD 

head. Antennae inserted before the middle or the rostrum, 

the SC8pe reaching about the II1d418 of' the 8,e. Lela 

\Ii tb. the front pair rnther longer anrl distinctly stouter 

than the othera. Bach elytron vi th two "broad lateral. 

green stripes enclosing a narrower black stripe. !he aid •• 

of the pr()tboru are le8s narro\rled. bebind and therefore 

less strongly rounded. !he spied rring(~ or tne elytra 

1s shorter (Fig.20). 

The weeyU was preaent 1D nutlosrs in the 

Wadakkanehery area during Deoemb.. 1982 and found reed1 nil 

the foliaSe of the veec1. 

16. MbltJEW.IN •• p. (CUrct41onidae I Coleoptera) 

A sall brown veeyll with l1ght green markings 

on the sido;:;; of the booy. Antennae geniculate. Protlwras 
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l1ttle ltmger than broad and longer thaD the head. 

Elytra ovate. Legs slender. Pe.ora tl.,t .. ed. !1b1ae 

straight and . simple. totnl length ... to , _ and width 

2 IDDJ (Fig.21). 

This was vet')' ecaDOn in Wadakkancbery area 1n 

the Dtll1ths of OotOber-BO'fembar 1919. !bey teed OIl the 

lea'fEHII and flowers by autung _all hole. on ttl •• 

11. ttaabrlp ap. (Meloldae • Coleoptera) 

Be(ltles are Jll8dlum 81zed, 1.25 t.o 2 OlD lOlli_ 

Body blaCkish. Conapicuous reel Une. an the -17Va. 

!he head 1s h1Pognathous and 18 jo1necl to the protboru 

by a distinct fleck (1'1&.22). 

1heae reed on the weed tlow ... oeoaa1ona1l.¥. 

18. Corxpod'i .p. (Chryaomel1dae • CQleoptera) 

Adult beetles are daJ'k .lolaceoU8 or purpU-.,. 

.f:lody 1s subcyl1ndr1c81. sid •• ned'l, .trBllht an4 '"17 

slightly nArrowed at the apex~ Doreal side .e wU .. 

the legs are bluish green. Bod1 length about S to 6 ." 

(Flg.23). 

these btwtles teed an the lea ... _lng irregular 

holes here oDd there and were prell8llt only nt Yellaldkkara 

V111age in rev nUllbera. 
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These dull brot.ll1ab beetles are stout bodied. 

rind are ... to 6 _ 1I'l lerlgtb. Head constricted beh1nd 

the eyes, 81eS bullinS, hardly emaJ"g1Date 1D trCIDt. and 

frono carinate. 1U7\ra are thor' strf~teCi and do Dot 

covel' the tip of abcloaen. Hind Ubia strongly curved, 

1 ts inn ex' ap1cal AlJ51e prociuoed 1nto a long prooeas. 

!he t&rei are t1 ve .. .-nted ending in clava hooked at 

bas. (Flg.~). 

1'hese beetles were tound feeding on t.he nowerl 

occasionally. 

20. Patio""'. rHina Fb. (ArotsX!ae • Lepidoptera) 

The moth 18 .taut wi til a bod)' leng th or 1.6 om 

and wing SPOIl ot5.1 OlD. the torev1ngs are tu8CouS brown 

wi th pale ringed dark lpotS. !be h1rlc1 wings are 

cri_on with four bands including a "-Sinal band or 
black blotches. !he abda.n 1s cr1maon w1th black bands 

(Fig.2!». 

!he younH larYa. teed on the surtace tissue or 
YOUDg leaves end 1n the later instars they teed both by 

scrapping and by devouring the wbo1e tissue. !he •• vere 

. collected only from OI1e 1oo&\1on 1n 1'eUan1k.k~r9 dur1ng 

J\me-~y 1982. 
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lt3dlum sized insect, lellowtsh in colour wi t:b 

black spots and bands on the w!Dgs. Larvae round 

defoliating the .ed in ,..chi area during NovellOer­

D8C~mb .. 1982 rind pupate 1I'l bo{'!t shaped cocoon •• totall1 

the life-cycle occupled about tour to five weeks (11.,.26). 

22. An WliCent.1fled acrcilJa1d (Agrc:aya1dae I D1pte!"a) 

Very m1n\lte t11, blackish, wing. are h7aline 

(Fig.a?). 

The l~"A .• mine into the leaves and eat thr(')u&h 

the me80phyll 1ea9108 the two e~1der~al 1818rs 1ntac'. 

It pupates in the 13"81 mne and puparium i. lonl, 0981 

and pola red 1n colour. 1hese were collected CI1l7 from 

Vellen1kkart~ area. 

Small, daJ1! brown slender bod1ed 1nsecta. .tenn_ 
s1x to eight 88,menW. Head with a palr ot _all oOlJPO\Dll 

8,es. Wings membron8ou8, very narrow and tringed with 

long setae. The abdomen long tap.rillg posterlorl1 and 

compo,C8d or 11 segments • .Length a _ (Fl~h28). 

Both bJBlphS and adul t. teed by l.aoerat.1nl \be tis3uee 

of the 1nn~re8Cence and found 1D muabers. 



f'- ~~'-
~ /;j:!,: 
'c 

\. 
~·\>r.- \ 

t.. ,-~)i: ... ~' .;!'i' • 

. ".": 
~-- .; . ..;.~--.~. 

': .. ! v' !.' 

I 
t.. -" 



r"--'" 
I , 
, 

I 
l 
1 
i 
i 

I 
I 

I 
I 
i 

I 
I 

l 

.~. ., 

"e-,'-:.r"'~--;';;"<·\:~'''''-<';~i'--'''\'.>. 

"-(.j:"".: 
"~-i; : 

\\"'--'-A,~. ' \; J-
>,' .... ". lc __ · ,.-

\ 

,~ )" . 

\l 
\. 
\. 

\ 1 {>, ~,' ~j 

.' 

i 

! 
I 
I 

I 

I 
! 
f 

-_______ . __ ._.J 



i 

~ 
1 

! 

I 
! 
I 

I: ~ 
/ \ ; '. ' , 

I 
I 
I 
1.. ... ". 



DISCUSSION 



A detaUed surveyor the pest. aasoe1ated wlth 

~ osl0ra'. was cone ucted 111 the !rlchur D1strict fJ'OlD 

Noftmbe,. 1980 to !)ctober 1981. In acklltl00 to th1s, an 

obJectiYe survey vas carried ou' In flYe other selected 

district. of the Jerala state. !he insect pests occurring 

on £a.. o(!Qr.. in dirf.rent loealltl •• were recomed. 

Studies OIl the biology and .e .. .aal tluotuatioos of the 

dlffennt specles of peata were a'tempted. The result. 

obtained 1n the studles are discu.sed below. 

1. Aphis 'QJ.rascol,f. 

MQrphological studies mo .... d that the antennal 

characters were most useful 10 separating the instal's. 

Arltennal lc·nJth ~s maximum 1n adult (0.753 DIn) followed 

by fourth (0.580 m), third (0."92 _>, second (0.)68 DIll) 

and first (0.287 m) 1JJstara. statistical analyai8 1h000ed 

th~t the d1tterenoe 111 81)temal length vas 81en1i'ioAntly 

d1tt9rent 1n various inatArs. ltumber of antennal 

.egmenta 'WL'J anothtu' 1mpor\ant character UNO for 

d1 sttngu1sh1ng certAin of the inatAl's. A n)'1Dph of tlrst 

1nstar poasess tour aGe900nted anteDrla" vh1le the "conci, 
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third or fourth 1nst"rs bay. flye aepanted antennae. 

The adul ts usually have six anterm Al segments. 

According te> Eastop and van r.!raderl (1m), the number 

of segments in the antenna at aplUds 1s four or f'1 ve 

in the first 1nstar, five in aecOJ1d inater five or au 

in third 1nstar and six in fourth instal' ami adUlt. 

Other characters that were used 1n separat1ng 

the different stages vere ~ length, body YJ1dth, corniola 

length And colour and oaudal length. !he uJ.tference 

1n body length between fuat and second 1nstar, second 

rnd th1rd 1nstar, fourth instAl' oIld adult were found to be 

1ns1gn1.flcant. Cornicle lenfith vas found to be signifi­

cantly d1rfer~mt in third (0.068 am), fourth (0.113 .> 
and adult (0.161 JDrJ) stag... Bes1des, the corniola 'WaS 

:::luch darker and caudR vas lIGJ'e prom1nent in the later 

1nstara. !he first inatar cauds ~; not distinot, but 

1 t was about 0.10 _ to 0.16 DID long in the adult. 

In the alate f0l'll8, the wing buds ",-ere wll 

developed in the fourth in.tar and usually the tore wing 

buds were faune overlappU1& the hind "'1n~ buds. 

1.1. PopUlntion density or .Aa. sp3.raepoJ.i (apt.roue) 
per plant 

the popul·,tlon density "as relatively higher 

Ulluer partially shaded cCIld1tlon 111 llec11um h1lly areu 
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(190.).24). contrary to the abo •• , a higher population 

va. seen under direct aUD11gllt ccmd1t1on (1-"1.158) than 

partially shaded cOflc!1 t1!')D in tbe plains. 

Out of fout, vUlas.s surveyed in medium hilly 

areas, a. manCJJm aphid population vas in Pananchery 

VUlage (1~. 91,) ft.nd the Jd.n1nA1m was in P8.l'l1kkad 

(166.651). In ploJ.na Qlazbur YUlage (11t4.130) the 

po;pu1at:1on was relnt1Yel.1 higher than all othel vUlag ••• 

9ut there W&8 0:;) a13D11'1cant d1f'terellce between the 

v1llasea 111 the _,\J.WI hUl.l areas and in the plains with 

regal'd to the aphid populatioo. 

li'u:rt::1Cl't j,n medium b11ly' areas the month of July 

(1300.690) reoorded. a significantly h1~er population 

followed by June (120.621), Ausust (672.710) and 

Sept(~mher (528.180). During Dece::lber. JfI!Iluary, FebruflJ"y, 

M~rch And Aprll the popul.at1on count vas Yery lov. 'l'he 

8ame was t.'1~ case in pln1D. too with a ma.x1mum aphid 

pl.)pul,·.t1~)ft in July (708.69) fall:,v,ed by June ('706.030), 

.,I\Ugult (651.440) nne! SeptetnbeI' (503.1+50). gventhough a 

relati.ely h1~111el aphid populAtion vas notioed in medium 

hilly areas than in pll3.1na, this ditference 'Was not 

found to be significant. 
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Compnred to apterous form, these were Cev in 

numbar. In t!1edium hUly areas maximum popul.:->tion 'Was 

noted 1n ?Uthw' VUIE.ue (3 ....... 8) followed by Parl1k.kad, 

Pnnanchery nnd Vellanikkara. A higher popul~ltiOtl was 

recorded in Engarldiyoor (2.367) in plains than all other 

vUlal~9 surv(:'y~d. flo a1gnU1cant ditterenoe was 

noticed in the aphid populationl)etweefl the village. of 

bot.h the plAins and med1um h1lly areas. 
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In medium hilly areas, alate forms \;Jere higher 

under partially shaded cond1 tioo s (3.012) than 111 exposed 

conditions (~\.OO7). But in Plains the alate foms were 

!DOre under expo2ed condition (1.7S9) than p,rt1ally 

shnded condition (1.l..6;). The difference :)etwaen the two 

oonditions in vnr1cus to.vograph1es was not, however, 

s1gnlflc ant. 

In both medium hUly areaa (14.016) as well as 

plrd.ns (R.431) the alate torm vas a1~1l'1oantl1 hIgher 

in count dUI·1ng July than all other m:>Dths. During 

Ooto bel" , Nf.)vemoer, l»cEH.aber, J aDuar,. t Fe brua!'7, March and 

APril tlH:'8e aiJtlids were practicall,. n1.l in hoth the 

toPOi'll' aph1es. 



Aa a result of _,\&ok of the aPhid t the vigour 

of the plant vas c JtH'lder~bl.7 reduoed and 111 s,vere 

cases the plant became RUB.d, tnereD7 curtailing .. ed 

production cons1c,rtlbll. !bus a partial. fa.1lul:. of the 

weed in 00.pet1tion with tile other ..,..48 of the plains 

was observed. 
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AI. ltR.rUOQ,la baa a wide host range 11ke A&l!u;atwp 

Q0Bt.oJ.d ••• AlMEdlShBs YVJ.a.1. fB'W,tpyAJ iel SP • 

kAOliic. NiN'P. glepgpost3.. 11., gJ.trus aufIlJ5&,ol.,um. 

s:igl.oc I B1a BIltJ.'J!!Rrum.. CO.91 ap •• ClOwn!, ati!lh 

Cygurb1y '1U'., PaD1a.m ap., gATdfld,D sp., ru:J.&9t rop1Y1 

a.PsUsg, lJibiS?9l!1 1:0.'Iia ...... A.Ysgpll&cwa IlculeD., 

PMUI seE G.cB. 'PXtJls ap. t Pyru cgpmm1U t 5 ••• MI 

.aUDs, §9lDllYli Ie1JlPgePO. i. g1i'lWI. 1'"'" lJ:Ja aDd 

iUooJ.. flegDIJ'. 

2. 'Phi, rabu 

These aph1ds "ere present on tne weed 1n el.l the 

vUlages ooth under oir.at 8UDl1gbt end partially ahadecl 

conditiona from May to October. 

st~,t1st1cf'l anRl,.a1s above that in medium hUl.1 

areas maximum popul·,t1on wu :1ll Putbur Y1llec;e (7.80» 
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aDd 1n pl.a1n1 it wal in Chashur Village (6.~). In 

.edlu -h1l17 areas .. tuaewaa lD8X1allI urtder part1allT 

shaded condition (9.266) and in plaiDa 1n direot 

sunlight condition (5.11]. the .aximum pO;;Julat1ooa 

occurred in JUl., (5'9.820) followed to' JuDe (25'.430). 

AIlpa' (19.912), September (16 .... 81) and October (12.418) 

1n medium hilly areal. In pla1na, July and AUgust 

reoorded the 1lU1mwD le ... 18 or pop\1l.at1oD (2S.o.1) 

followed bJ June (19.1+9) n.nct September (18.1""). IJi 
both ou •• mu1mum popula.t1on vas 1n Ju.l7. !he fa't'ourable 

cl1JDAtic ctWld1tloos and tender .top ot weed arowth .., 

perhapl be the tactors that led to rapid nulUpllOat1on 

of the aphid during \hat pertod. 

!he aphid-attacked le ..... pr ... nted a cr1ftkl..s 

appear~lIlC8 of leaves and the 01'1'*11118 was otten 1e.a 

intense than the.t caused b7 .. 'RUMggla, Bovner, 

onl7 n rela\1vely few planta _1'8 .. en affeoted b, the .. 

aphids and in 801De ca .. s. both the species or aph1d8 

were found ensting together 111 the .ame p18llt. 

Hoat plp.ots or .. taa. inolud •• Beans, 

Sugnrbeat, Dock, Poppies. 1M9P!'M' app •• DlIylpa app •• 

&''''111_[1 0»1 9.£91.0 •• g..t;rwp Ip. IAribUu ap. 
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In general, aut .. populaU()n vas record.ed 

in July followed b,. J\me, AUg .. t, September and 

October. Dereka%' ladav U Al. (1981) recorded high 

populatiOll ot ZauRtWI Mig. dur1Da tne months of 

AUgust and September in India. ACcording to YaIl Ellden 

(19'12) 11gbt, wind, preo1pitntion, air hlDid1ty and air 

tellper~ture are the important c~d1t1on. which reguJ.ate 

the popula\1on density or aPhids. !he number at 

.1M. .p~ryqg1. taken 1n trap. ",ere cor rela tec1 w1 tb ra.1nt all 

tl«) weeks before trapp1n, (W13., 19?'t-). !hi. clearl1 

1nd1ca.tea that aphids aun1'Y8 bette" in mo1st climatic 

eond1 Uon vi til lOti! temperature. !he stage of the weeel 

1s also an important factor regulating \be abundanoe 

of aphids. From June to October Qhrpmql,opa produce. 

nelll flushes nncl 80 ala,:) the higher aPhid populn\101) 1rJ 

t~at per1od. A h1gh population of tsa9R'Wft Wand vu 

found on the ne'W flushes of .. SKiPrata 1n India (l)ayakar 

Yaela • .Il 51..-, 1981). 

Prom llovember onWU'Cla, tbe 'WQed starts 

flowering and the aphid popUlp\1on decreaaa1 oons1dernblJ 

dUr1ng lIov_bar t December, January, Jl'ebruu1, March Dftd 

APril due to lack of tayourable food material and 

ad"cl'se climatic CCI)c'i 1t1i)118 l1ke h1ib temperature. 
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Bes1des various predat017 ooeo1l1ell1ds like *R99baJrU 

'lueeH).,l\a, lallOm. ap. t ",.U. ap. and ayrph1cls 

11k. ll~\lNUs arrlN were .fo\.Wld preying on ... R1J:Alpo1a 

and theBe appeaz'ect to plq an 1mportant role in cheok1n& 

the aphid popw.at1on. Sftl) then, there was no positive 

correlation between the predatory populaUoo ano aphid 

,opUlat1on. 

1.2.1. Correlation studies of aphid. and ita predators 

The cor 1\":1&.t100 coeffioient beheen the 

populaUon of aphids and populat1~ of coocinell1ds waa 

founa to be 0.185. 7h1s was slightly ~e.~er than the 

critical "ruue O.19~. It seems that thet-e is 80m. 

poslt1Ye relationship bet,..een populat1an Gf aphids and 

populRtl~JIl 'Jt cocc1ne111c:ls. Non-a1g;1i'1 ... ;&nce of oor ..... 

1at1 em eoetttc1elJt 1181 be due to _allness of the 

observed saaple. Correl.~UD ooefficient between apbi48 

and ayrph1d., was 0.052 'Which was too low to be 151 "aD 

any importance. 

1.2.2. Intensity or aph1d attack per plant 

Intensity ,-,t aphid attack was max1mum at 

P3l1anehery VUla(~e (1.256) in medium h1l1.7 al'eaa and 
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1D the Bng~d1700r Vs.u ... (1.(;A.S) in the plaiDs. 

When d.1tterent oond1\loae ..... ooapued, high intena1t, 

or attf1ck vas UDder part1&1l.y shaded condition 1n 

mec11um hUll ar_ (1.1a.9) and 1t va. under direct 

sunlight ccmd1t1on 1n ll1a1n. (1.016). In botb pla1na 

(2.9;2) and med1utl hUll ar._ (2.8") .u1mua a"ft.ok 

vas in July_ From the reeul'h obtained tt could be 

eeen thP..t the mttximum tntens1'1 of 1nt~stat1on by 

Iu. IDilMW. oflC Ju. fa .. wa. 2.9;2. !hi. left1 ot 

tntestAtton 1s too low to achi .. e \he desired 1e ... 1 at 

control l:>t \he ..... d. 

On &ocount of the pol.,phagoU8 Dature aQd 

vel')" law intostrt1ol1 laY81. or the two species or aphid_ 

ntUllely, 1M. IPP'fif?gW.1 and .. Cab", the. can.n~' be 

cons.!del'ed as potClUal agen". tor the blo-oootrol of 

£dlroQl91eerla• 

These aphids are pale pllowiSJh in colour and 

",ere n\:)1~ed in ldukkl ~d W:vnacl are._ or JQerala. It va8 

tote.lly t\ba~t in tbe plains. !he aPhid may be adapted 

to the oooler climatic c~c11t1'.)lls ot the h1ll,. tracts 

~nd AS su~h the candidate 1s unsuitable tor aJll btolo­

gioal oontrol \>;'OJ'It In the plains. 



the .tt.aeked plan. prea .... u a w1lte4 

apfJearADOe end the le..... be... £01&10. and roJ.led 

long1 tuci1nal.ly, a. .."in,t. the cr1Dkl1fta caused b7 

.4a. 'R.if M991 ~ otteD V. whole plant.. eah1b1te4 tbe 

symptoms, \1ihereaa a Dumber or lea.e. 1'181 be let' 

unaffeoted when 1Iltes\e4 b7 ... IpillJl9R1. or "-tUM. 

Al tema\e hOd plants of .Ia. Qlllgh"U are 

AnaIPU1s ap. t 'al'm&P\bt .p., SJW1aJMUws sP., 

t;looN'P1 H'NWPt Prvpu. KWS.t fa. IlMllHlI, 
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I.. RlT s1acg, , ~ dOijieJi1,Ei etc. SinCe the ho.t. J'an .. 

include plant. of 8COIIfBio 11Iportanoe the insect oarano' 

be considered as e. bia-oantrol acent of pra.i ••• 

'!he .. bugs wre oolleotad tJ'OlD &1l the are •• 

surveyed and WI"' present. mosU7 on thfl tender part.a 

of the 1IIMd. Adul \s sucked .ap from the ..... d v1 th;)ut, 

causing any HX'l.OUS c1paage \0 the weed and 80 the buS 

1s inetfeotive to cheCk the P'Ovtl\ of \he weed. 

It 1s a not.orious peat ot pul ••• and o1mar 

plBntatlo11 crops l1ke Cashew and Mengo. It nu alaa 

reported on aVenue tree. 11ke ego,er", &lIbra, medicinal 



plants 11k. Bf'bt9l" •• ' •• '. and green MOure 

pl811t, 11ke M'tt.'_ IlMdaaRD. S.tnce MARW •• 1e 
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a aer'!ous pelt or __ , eoGI1~a1Oal.l.J 1Japor\ant plants it 

Ctll'Ulot be conadered aa a bto1og1cul oontrol agent. 

~. record ot Ggpb ... ap. on';" Morra» 1. 

reported for the first t1me. 

~l. 1nt •• ta\1oD b)' tb1a val obaerved in the 

PaI)l'J!lOhery YUlal. dur1n& act..ber-Declf!mber. !hese were 

found resting 00 the uncleI' surtA_ ot the lea,". and 

1ncUJ'nn& negl1gible dal1al8 to the plaDt. liowewr, it, 

has not bMn reoorded aa a p.at, of 8COIlom1c plants 1ft 

XeraJ,a. 

!hese Jals1ds were no\e4 at, Pananchery and 

VellanikkBl"n Villag •• 1n medium b1l.11 ahas. !heSG 

appe sred only aa CaMlel ''''1'' of .. AQ9Elt.I and tbe1r 

population was extreme1:, low tor .tfecting any appreo1abl.. 

daage em t.~e weed. 

Bala Subrnaan7U (1981) reGorded IV-Jila and 

adults or .L. CW9Da&1 aa teed1D1 on tender leave" aDd 



1I1t1 ore scence of caall_ 1D I'8rala. Hence the re1e,. 

ot the Jaaa1d tor blo-ccmuol oarmot be J'eOOJlmended 1rl 

v1ew or the n* to the ounev plaI'Jtat1ona. 
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!he 1nc14enee or the pest waa noted in tile tender 

stage ot tile plant &rid the populat.1Ol') oount was too low 

to cause percel'fable d...... Yan d.er Laan (191+0) obsened 

L. tab,,! as a COBlDOll peat ot ~ 009lata in Sumathra. 

ACcord1ns to him '-- gdgr.,. vas a reservoir of virus and 

thest': ni.s act a8 a carner ot it. 

!here are !InDy boa" pl.ants for .ia. taPaci ~M the 

importl#Jt ones are iOQYPM 'P.t 11eo,"" '&bM-dlP. 

~QlaDum n1.grYlflt 1. a1anpnl. i. tubllO", 'i'w;a ."'JUI, 
Unpibg' u*111.&., Pylic. (r"""'}~oao,a ap. t 

'OJ' 'DdrwQ M t1!yw, anm,1 Wig" DrlllPtAyg ap., 

J:lw19rd1sA mwaDUI, coou'. ,a\1JM1;,. iMbeagep., .k.~, 

J.~;.S.IJIt.11 JYd.fU,r#.S, "Wal'Y' McKiM, arMs1. g.V1otl , 

.it. .t&aA, .L. CQliP.l§N1-•• Ra.-, WiYUI, .QGA gora.t9lJ.a 
Flnc g,'OJIe !lageM. !he wide hoat f'flllge of .iila. tabaqJ. 

hindeI's its tield release as the blological. control agent. 

8. LePtogor1M &CUM 



at Pushakkal VUlaae dunn, Sep.maar-October and at 

Vellan1kkara dUring PeG.rabet. 1h1s ZII81 be an occasional 

ree4er of "-- odor"" a:nd baa not brouSbt any c<a~il_tabl. 

destruction to tne _ed. 
l'he important bo.t plan's or lu. H»b are ~M 

.atUI. rll!i.9Y1 NHMtJJ&, I.. AQl.OINI, I- f.mduw, 
t. '$1&".., 'Ol&tll• IJilen, ",.",M.I IClJIWlp!U1p,l&., 

EJ.euGpe cordan', {iIWS. ''*1 '3.M • .L. Ilauca, gllZ'fUI 
lotupdu,. ¥_ pl.x,tachr" rMpaly dAai.y, hAP'.tum, 
)YOhP#4IUW t 'acgllelYlP 9W .1panp and MYE1.tic. 'mst ••• 
Since theae are all eoonomtoe1l1 1aportaDt pl~t., tbe 

que~;t1on of considering the insect tor blo-control "ork 

does not art ... 
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C.:>lJ.ected fro12 Put..\<tur and Chazhur V1l1ages during 

l~ovember-Decemb~r'. E'Yt'nthough the DuaS were found sUCking 

S All iran t.ne lI8ed, they were t ound to be wry r ew in number 

to check th~· growth or the weed. 

Moreover the bug 1s a .,rioue pest ot pulse~ ~~nd 

cardomom ~d cauaefJ net!\'f1 cb_ to the crops. 



10. RIgA.""" kgMi", 

These bugs _" observed at Urakaa Tillage 

during AUIU8t, at YellanSkkU"a during September-October 

nnd at Parl1kkad during AUlust. Jalallitar.u a. (19'flt.) 

recorded ""- k<WJ1«U an .Q.. g4grd" in llahA.ra8htra and 

Prabhu an~ John (1975) observed the f.eding act! vi ty of 

the same insect on Cbrspg\,.... in lterala. 

It &'tacks Co'ton, ~o'9hijl .,cul.'!ltu8, 
14A JIAU., ',g'j",tw gpbo1d,yw, UJ,b1squs CF\P1!NsPMil, 

Solanum !llbacitgl.a.V~ etc. and so the release of it for 

the control or tne weed haa to be prevented. 

11. MlptopepttY. ap. 

these -were cOllected frorJ all villages survo!'yed 

:;nd n()ted at Malappuram and Iclukk1 Districts of Kerala. 

The 10v population C ;UI)t aoocapl1shed eny obvious ruin 

on the \18f'd b1 f.,ding. 

Ltpt99HHuI 81). vae found teed.tng on m8flY 

8!J 

other .covomicall.y 1m.vort",nt pl~nt. 11ke Citrus, Bert 

tuarind, tlorghwu, tiugarcane, CO"toIl, RedgralG, Pea, MaIlI:>, 

Sunflower, J..ose etc. and 1ts w1de holtt r'ange .em. to b. 

a diaadvantaae in .lecting 1t aa a natural enemy for the 

biolo,;1cal control of the weed. 



12. QotpP.ttrRhHl lMu", 

!his .. emed to be "'1'1 common in Tr1cbur, 

Maleppuram, 14ukk1, 1(0'",,_ and Bmakulam D1.t.r1ota. 

The damage 1nf~_1oted by this 111 .. 0\ Vd found to be 

negligible. 

S1noe 1t 1s not a ,.rieus peat ot any ;>1 the 

economiC plAnts, 1t may be considered .a a po,sible 

agent for the bio-contJool f)t the veed. 

Previous recoMa of oowbup on Eupatorium ap. 
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include MUll§, baetti.l, L. AVilaUn and tOM'PM tubra. 

However. during the preHnt lUJ"vey they ,.re not observed 

on £.. ocgrata. 

13. '&plop ap. 

AQi.9P see.. to be a pea t of .£.. odgr.'a at 

Ve1181'd.kk ar ~, Puzhakkal.. P aDancbery f1lld Parl1kkad are III 

and th18 'Was present in al.l the ataps ot tbe weed except 

in the .. neaence etage. reeding cau.e small hol •• em 

the lenves p.nd flowers ot the wed but the overall da.mage 

1s negligible. 

According to SUgathan (1919) .. brWWs1lrpm 

1s a prom181ng pest tor the biological control ot ""- sxiQlAli 



in India. Cruttvell (1910), Sohroder (1970) anc! 

Ivens (19~) ~ll.so l"ecoaend.e4 this ... d eating beetle 

as a good biological con\rol as-t ot "-- sP0raM. 

How@vtn', the Al»SW ap. repoJ'ted above i8 distinctly 

(jittereDt trom .6a. bnmplCll1P'H1 AIld bence require. 
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further study to prove its effectivene •• againat "'romgl .... 

The weevil hlas present in Wa4ak};.alJcbery area 

ant; thi'li was found feeding tile follas8 of tne weed, bUt 

nat to any appreciable 6stEtnt. 

Sinoe At.. WgJ1ttatu. has fE)t recorded as a 

serious pe at or ally ,}t the economic pl r'lllts, that may 

c·.)ns1dereci a8 a oandidate tor bio-cootrol of the weed. 

!he weevil vas yet)' COIIL'lOll in WadakkanChery area 

dUl'1ng1ctober-liovember caua1ng minor d.eage to the plant. 

This has so rat not been recorded as a !)88t of econOlld.o 

pl"\nts in Ketala. FUlthl?J' s'la.ltlie. are nqu1re4 to 

eVAluate the .po~ntial of th1s 1nsect tor b1G-Oontrol or 
the \i'8ed. 



This was oolleoW trom Vellan1kkal"D. dux'ing 

January nno found feec11ng on the flowers or the \tI8ed. 
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7here is no pre"j.oua record of M,yl'2£11 ap. 00 QbrPII06a ••• 

Hr1Abl1, waa :reoonlecl aa a flower feeder of 

Grvundnut, i:J1end1, Oucurb1\a, Cowpea. Fedgrp. and 

.Black6rrd1.l and mmce its rele ... aa a b1ol.ogicru. oontrol 

agent of .£... 2!3Q£ay. in "rala eaJ'luot be recOll"lended. 

17. ~grypgd! i ap. 

1',W::se beetles were collected frolOl Vell8D1it1.ara 

during November-Decellmer andtrU!1 lien f ,)\U)O r •• ding on 

the ltH'ives 1llP.k1ng :lcattereci irregular holes. '1h1s waa 

found feeding voraciously OIl IfMtU.. in;,,1.. whioh was 

.een CClDmanl¥ 1ft be"' ..... ~.... Being a m.1n<)r P8St, 

its use for bio-oonuol work 1s doubtfUl. 

1ilis vas observed durin, December .... Jnllu&r1 at, 

Vellan1kkara ftllage ane CQUDd reeding on the nowers. 

The host r~~nge ot Q1lD4S11 8p. loolude _Hindu. 
waU./eu .. , f11tul.lt ~ ..... ,. _1alnk }1., Ala''''. 



batt •• MAR •• ar"Ri'I. A- ",,".'" and S);uuoUWU 

Pt i.paraUpfQl.;I.JIII· !he in ... t. oannot therefoJ"8. be 

cons1 dared as a b1olog1ca1 GOotrol .8pnt of .Q.. adar'lI 
in Keral •• 

; 

The larvae of L.. ,"W ·collected from 

Vellenikkare durlDg JUDe-JUll vere .found feeding ~lD 

the leaves or '-- fEIEI". It CaD'lQt be considert'd as a 

bio-oontrol asent tor the CGnVol of .¥.. RC;ol'at, due to 

1 ts polyrnagou s fta ture. 

Pre'fiOU8 recorda of arcUida on '-- pdo[I~U 

include iIltWlb .... R.gdSPlUl.ot.a. "'9 IU,!_ 

nr: Ci i.t1grca, aGEdl. How8ftr. ally (If these 1n ~:;eets wa. 
not observed on gtlrfMQl. ••• c!ur1n8 the present. survey. 
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Adul ts and Il1mphs t.JUDO f.eding ill) the 1nflore8c.n~. 

wi thwt oau ina 8'0)' serious damage to oheck the grO\!t.b 

of the _eel. !his 1naect 18 reported to has ~ wide 

host range 1nc1u(ttnb JIleDd1, Hol11hookst "'I11a_ 

Uphg, •• , ... II1I.I .'tic. this camiot tfl8r-efore, !)e 

cGlJs1dered as a blo-eODtrol agent. 



SUMMARY 



SUMMAIlY 

A survey was conducted 1n the Trichur t 

P{~lghat, Malappuram, Rmakulam, Idukk1 and Xottayaa 

districts of the Keral. state dur1n5 NOYember 1980 

to )cto!ler 1981 to study the Ph7tophagOU8 insecta 

aa:loo1ated ",1 th ithroJgOl.IMlIl 94grUI L. and to aaoerta1n 

the sc()pe of using 110M ot 'the proa1s1ng one. tor 

bio-control. In the !richur District, the area was 

demarcp.ted 1IIto medium h1l.l7 areas and plains and 

.a!:1pl1rl:~ wa . .: conducted once in eftry nr.:mth. In the 

other d1sU1cts a rapid ramdom 8UrVf~Y was cooduoted. 

Al together the following 23 species of insecta were 

recorded on the weed. 

1. Hemipteran pesta 
1.1.APhls aUMQO~a patob 

Alate and apter_'. torae of the_ aphids wre 

noted in all the ~as surveyed. Studies on their 
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biology shm.'ed that there are tour instal'S teach occuP71ng 

for about ane to two days. !he adult lit. 8pan 18 about 

6 to 10 dp.ye. 



the maximum number of apteroua rom vas 

recorded in P8.l'lallchery V1llage or medium hllly area 

C11t-.915 per pl~?nt). In the pln.in, the JDU1IIIUIU 

number was found in Engandlyoor Village (112.316 per 

pl'·nt). !he population level was at its peak ouring 

July in medium h1lly areaa (130o.690per plant) and 1n 

the plains (708.690 per plant). During December, 

January. February t March and APril the populations 

remtdned at very low leyels. 
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The alate torm :>ocurred at ralaUvely low levela. 

In medium hilly nrea~;, max111R.UD popul~t101'l vas noted in 

Pu~'1ur V1l1age (3.ltl+8 per plaJ'lt) vb1le in the plains, 

this was in EnPcl17°or (2.)67 per plAnt). In both 

medium h1lly areas (4.016 per Plant) atld plains (8.431 

per plant) the alate torm was slgn1flcnnUy higher in 

popul~t1oo during JUly • 

.B::.] th the nymphs nnd adul ts suck sap trom thE' 

tender shoots thereby reducing tbe vigour ot the plant 

often leacill:1 to stunting or tb. plaJlts. 

1.2. AQh1.1 fabu Soopoll 

In medium h1lJ.y areas t manllUm populA,t1on waa 

detected in Puthur area (7.803 per plant) and itl plains 



in Chaahoor (6.2?'+ pel" plant). !he population 

attF11.rled peak 18ftl 1n Jul7 both 1JJ med.1W11 bUly are .. 

(25.420 per plant) 8Ilcl pla1ns (25.0+1 per 91ant), 

The leaves infested b7 Ja. rlbM presented a erin hleci 

appef:'lrance. the teed1ng habits or J.. ,"aba! are 81m1lar 

to .&.. lP1.rMgola. 

ihese were noted 1n .IduJc1:1 and Wynad at higher 

elevt\t1on area. and these vere totally absant in the 

plains. The nph1c' attacked leaves showed wilting and 

the le'lves beCOIDP tolded and rolled longitud1nally. 

The!le bugs were obaer .. c1 1n all the surveyed 

areas and were detected 1I08Uy on fib. tez)der part. ot 

the \lead. Adults suck AP trom the weed without eausiDI 

any serious damage. 

96 

ibeee l.'Etre found in the Pananchery VUla:le during 

N<)ftmber-D~cember oausing nell1&lble c1a.mage to Cbrspal. •••• 



Noted at P_ancbel'7 and Yel.lan1kkara VUlages. 

ii19se appeared onJ.y aa ca8Ua]. feeders or ~ odors 
nnd their popul.atiQ'l. wen exuemely low tor aftect1rla 

any appreclnble damage to the weed. 

\he adul t8 suck eap from tender parts o£ the 

pl~nt an" the populaU<m 1 ... 1 was very low. 

The adults .a well .a the 1V'IIph.. BUck eap trOlD 

the tender parts of the plaPt. !hese were found in 

th e Pazhakkal V1llage. 

!he adults suck sap trom tender ahoots and vere 

foUl'ld in few number 111 VeUanlkkara V1l.l.ng •• 

1.10. PY'dltQUS iQM11fd,1 Fb. 

'.the adults suck sap trom tender shoots and the 

po~}ulat1on count w'&s very low. 
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1.11. MeIJtopegt[U! ape 

1bese bU:1S suek sap trom the plant throughout 

the growth pha~ ot the weed but the popUlati,')fJ count 

was 10\; to cauae 8111 appreo1able dell&ge. 

1.12. goqoolterRbPI pdp"",. '.bric1ua 

111ese insects were present in all the v11.lag •• 

survoyed anc' fOW1d auddng laP trCD the tevder part. 

of the Yleed. 

2. C:')1et'>p~:r8l'l pesta 
2. 1. 6R1OJJ ap. 

Adul ts of ARion .P. VtIUJ O*:')OI'l at VeUan1kJ>:ua, 

Puzb.altkal, Pananchery and Parl1kkac1 areas and were 
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found feeding on the tender leaves and flo\r'8rs of the ..... d. 

the curcul1an1d wall pr •• ent at VeUu1kkaral 

VUlage and it eats aV81 portions of the leaf creating 

holes on the surface. 

~le vee.,il vas pre •• nt in low POpulDt1on 1 ... l. 

in WadakkOJ'lchery area d.uring December 1982 and t".18M 



wre fOlmd feeding t..,. tollage ot the .... ad. 

fbi. was quite ~JD 1n the Wadakkp~chery 

area in the months or October and Navember 1979. !hey 

feed on thE' leaves and. novel'S by cutting small bole. 

011 them. 

These beetles vera tound reeding ooca8ional17 

on the veed flowers in the l'ellanikk ara YUlage. 
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lllC chrysome11d teed on t.l:\e leafts making 1rregular 

holes am.: "''&s pl'esent 01117 SJl VeU.an1kkara area. 

'n':.e beetles found te.ding on the flowers 

occasionally. 

3. Lepidopteran pe sta 

3.1.p!r1AP]J11 licln~ lb. 

The younet larvae teed on the surface tissue of 

tender leaves and in the later inateJ"s the caterpUlars 



teed both by 8Ortll>p1ng and bJ eaUrlg the en tire 

tolinge. !he •• were ooll.ectec.t only frOID YellaD1kkara 

area. 
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Larvae were found detol1aUng the weed in Peechi 

areadul"ing N ovember .. lieoellbe,.. 

4. Dipteran PEl at 
4.1.Uh1dent1fled agromylid 

tthe lanae mine into the leayes and eat through 

tl18 .sophyll leaV1ng the \vo epidermal layers 1nt'lct. 

The8~ were collected. only from VeUan1k¥i.el'a area. 

s. 1bysanopteran pe.t 
,.1.1III1g\hriPI agwdeYjJ. }o7ank~1n 

aoth nycsphs a.."1G aoults feec1 by lacerating the 

tissues of 'tile infloroscence. !heae \!I8t'e round in 

IJuabers 111 all the a;rea8 surve,ed. 

!}ut of 23 .pec1e~ of inS8Ct. recorded to oocur on 

.£a. odor'S" 'PRtol •• ·sp. (Platdp1d1dae • HemiPtera), 

ilpgn\J.. p1grotu'QA (?lllta8P1d1dae : Rer.l1pteJ'a) ts"3.s,Ua 
1'7191'"1 (Cicadell1dae • Hemiptera) t LeR>gqOr;J.u .. a 
(Conidae I He::d.ptera), 113.ptortul .,.tri' (Core1ctae I 



• 

( '7 I C I I 
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IfHd.ptera), Ltp\9l.tJlJirMI ~. (Mellbrac1clae I Hl!usd.pter'a) 

Cgegp.ter.ww. fIiIRUHI (MeJlbrac1d.. I HeJJd.ptera), Alusm. 

(CureuliOO1dae , Col.eoptera), HJ1abJ1.l sp. (Meloidne I 

CoJ.eoptera), kOrmgclt. ap. (ChrY8011el1dae I Coleoptera), 

CaJ")'eooo 8P. (Bruch1.dae , Coleopte'f.), flZ19Nl .. "GWa. 

(AreWdae I LeP1doptera),SMnua oW'gu. (AS-cUid ... 

Lepidoptera) and lIpJ,othr'PI ,_'x, (PhloeothJ1.pJ.dae c 

1'hY88lloptera) are reported. tor the firat t,1rae. _0111 tale 

in_ct., the m08t vide,pread and O\.il'lerOU8 were Ita. 'PUM':&I 

and .At.. tiRli in that order. But in vlev or the vidlt 

host range inolucl1Da oult1Ynted crops ot the .. two .p801 •• , 

the scope at their UtJl.1.~UOll 1n 'b1o-control appears to b. 

'Very l1m:1ted. !he otb4tr tnsects oocuned .par .. ly oauailll 
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APPENDICES 



• 

ADa].lals ot Vanance tuble mowing the length of 
bod,. (in IUD) of .. ,w.rlepg1a in difterent 
:instara 

F 
-

~otal 

IDatara 

Error 

29 

4- 31.26<)ta1lo 

2~ 

•• o1gn1flcant at one per cent leftl 



APpendix II 

ADe.l7S~) of Yar1aDC8 table ahow1nS the ax1.mwa width 
at body (1n Jan) of .6.. IPi[.wI in difterent 
in star. 

Source 

Total 

Instara 

Error 

8 f ' 
lit" 

O.'1~2 

0.15'1 

0.188 

0.006 

•• Sign1ficant at one perctIDt !eYel 

-



APpendix I II 

AIlalJa:1s of vArinDoe table ahov1Dg the length of 
QOm1c1Q~ c! .\a. spUucola in d1f'ter'·nt. in staTS 

•• 81sn1f1cant. at one per oent level 



total 

In.tare 

&rror 

•• 

Appendix IV 

0.800 

0.079 

dt 

0.200 

&1gn1.f1cant at eme per cent 1",,1 

r 

• 

-



.al1e1s ot .arlanoe taole of .4&. ,IQirtntc9;t (apt.rous) 
populnUt:Il tot' sea80Dal nuct\lit1ma m iua.b1ll7 
areas under different conditions 

S:>urce as d.t Jti , 
• 

Totd 9S 
V111ag •• 18.018 3 6.006 o.2't-3 

Months 13193.426 11 1199."02 a..a.,so·· 
Conditions 22.195 1 2.2.195 0.898 

rt>nths ;c 116.693 11 10.608 0."29 condition. 

~;rror 1104.60+ 69 :A.1d+ 1.00 

•• S1gn1ficant at <me per cent level 



Souroe 

total 

'11llage8 

MoDtba 

Condition. 

Months X 
condition. 

ltJ"ror 

S(~ 

.. > 

25.919 

11713.)83 

,0.911 

313.036 

1142.621 

9S 

3 8.660 

11 1Q6\t..853 

1 50.911 

11 28.458 

69 16.SS9'I 

•• 8lgn1f'lcant .\ one per c_' leftl 

0.523 
6I+.~ •• 

3.0~ 

1.118 

1.00 



APPendix VII 

AJlal)'a1. of variance table ot Aa.'P~ (alate) 
population tor .ea80nal nuctuauOlla ill II 1um hUll 
area. under different coodltlon. 

T 

Source F 

lotal 9S 
'flllages 2.608 3 0.809 1.339 

Montha 12.930 11 6.630 10.211·· 

Conditlena 1.728 1 1.728 2.661 

Montba x: 2.789 11 6.254 0.391 COl'ldl Uan8 

Error ...... 862 69 O.6't-9 1.00 

•• Significant at one pel' cent le\'t~l 

-

T 



Analya1a or .ar1anoe tl'1ble of ~ 'P1.' •• ' (alat61) 
popU].atlon tor II88.IM)b&l. nuctuat10na in 81ns under 
ditrerent COI1d1t1ona 

Souroe F 

total " VUlag .. 1.'61 3 0.520 1.161 

Molltha 52.178 11 4.""3 10.589·· 

CorKi1t1~. ·0.199 1 0.199 O.a.a.&. 

"'nths x 4.~16 11 0.411 0.916 conditione 

Error 30.909 69 O.lt48 1.00 

.~ 
Signifioant at one per oeM 1en1 



Source as F 

Total 9S 

V1lla, •• 1.158 3 O.~86 0.91" 

Montbs "'3~.330 11 19.~?6 61.131·· 

Ccmdi tlal. O.1~3 1 0.153 0.238 

Month. x 9.]06 l' O.8lt-6 1.320 cond1t1oos 

Error 44.236 0.61+1 1.00 

... 
61gn1.1'1oant at ona per cent level 



Souroe as cit )IS ., 
• 

!ot~l 9S 
Y1llages 2.546 3 0.""9 0.923 

HOIlths 290 .... 90 11 26.410 28.723
fT

• 

Condition. 0.71" 1 0.714 0.771 

Months x 6.468 11 0.;88 0.639 oond1 t1ort8 

~~rft)r 63."<) 69 0.919 1.00 

•• S11l'lif 1cant a\ one per cent lewel 



APPend1x XI 

AJ'1tll.1d.s or Ynr1ar!ce t&ble for __ <mal fluctuations 
of 1nten81 ty o! att.m:k \:4 aphid: in med1U11 hUl,y 
areas W'l(!t11" d1rrernnt eond1 t10118 

Souroe ;;.~ , 
g ..... ~ 18 :r 

fot.al 9S 
Villages 0.146 1 0.049 1.095 

Honth8 8.9J'1 11 0.816 18 ..... 1~ ... • 

Conditt >1'l8 0.088 1 0.876 1.978 

H'Jntha x O.1~ 11 0.11) 0.255 c:ond.tt1ooa 

Error ).O!i<) 69 o.o.at 1.00 

• 



~ XII 

Anal.7B1s o.f Yau'1ance t.able for M.wunal tluctuat.:1.ona 
of 1nter.s1ty ;Jt attMk or aph1ds in »la1n. under 
d1ftcI1.mt C0I141t1on. 

Source F 

totAl 9" 
V1llag •• 0.099 3 0.033 o.8~ 

Months 9.028 11· 0.821 21.28,.. 

ConU1. tiona 0.715 1 0.012 1. as,. 
!':ont.l}s x 0.1+9 '1 0.0)2 0.82) cond!.t1ona 

Error 2.65'9 69 0.039 1.00 

, • 

•• 81,&n1f1oant at 011. per cent 1eft1 



ARM. IPirMle11 Patch 
APhis taw SCopoll 

»r8.OhxAOVSll' bt1.uht11' JQ.tb. 
com,.. ap. 

i.RSIl\11 piqO(YM. Diat. 
le'Ugella UZ.CI!1SU\ Mellem. 

I1I1.u JiMM' OeD. 
Ie!R\oaorig. 1QU\n 1bunb. 

IIRWr~YI Rede"rt' I'u. 
PI.1OM, ~9'P' ,u. JIb. 

Apb1dJ.c1ae 

APh1d1dae 

APh1c'1dae 
Plr, taspld14ae 

Plataspl.d1c1ae 
C1eacle1Udaa 
Ale,. roo 1dae 
Core1dae 
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I7rrboeortdae 
letRWatry. ap. Me.braojdae 
gjllCO'Wpmy m'DUtut FfI.hrte1u.a MeIIbrac1da.e 

AR1gn ap. Ap10nidae 

1Jn1den t1tl~d ourcul1oo1d Curoullon1dae 
A,txQU tur9!i'.1;Uri HeUer CUrcul10nldae 

l' Alb1WUPM ap. Curcul1on14ae 
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iC2lm2I\U ap. Chry.omelldae 

C"rYldop Ip. Druch1.clae 

ftll'10An &a rJ.911l1 lb. ArotUdae 
PiN!!:I'" ob1 iqua Wlk. 
un1dentified. agrOlD7ld.d 

1IAP1el:+r1ps &ovd!U Frnnkl1n 

ArcW,dae 

AsrOl17 z1c1ae 
Phloeo1ihr1p1dne 

Hemiptera 

Hemtptera 

Hemiptera 

Hemiptera 
HeJdptera 
Held.ptera 

Hemiptera 
~{eId..Pte ra 
Beld.ptera 
fit.pter. 
Hemi,Ptera 

"m1ptera 
C .. ,leopter. 
Coleoptera 
Coleoptera 
Coleoptera 

Coleoptera 
ColflH'J9tera 

Coleoptera 
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A detailed 8Urv81 vas conouoted in T1'1ohur 

Distriot and an obJect1". SUrY87 in tive other .. lected 

districts of the K'erp..la state during BOYembC' 1980 to 

October 1981 to study the pe.t. of mw9E:J,'eIll SUi.,» 

Linn. Oo_nftt1ons on the l'la\ure of c1aaaije and 

poppl~\1~ density have been aade during tbe Surve1. 

DetaUs or the insects recorded Qll the ,..M are g1". 

below. 

, • Hem:l.ptAr·~n pests 

1.1.Mh1' .pUauW 'atob 

'.rheae aphids were reoonled in all the area. 

8urveyed and alAte and apteroU8 toma vere aYallable. 

There are tour in.tars each OOOUP111lg ODe to tvo days 

and the adult AX to t.en .q.. Ibe alaM tOl'lla oecurJ184 

at l"@laU'Iely lOller levels coJlpared to apterous torm. 

In both Oa.a t mu1r.ouJD population was in July irrea­

p~ct1'f'e of the topo~aph1o ctD11t1on •• Both tbe D7IIPh' 

and edul t. lUCk aa.p tJlOZI the tender shoot. thereb, 

reduci,ng the yigour or the PlflDt. 



Both apterous aM alate tons were obleJ'ftd. 

Here &180 the apbid populaU·<m attt1l1l1e4 peak le.81 

in 3ul.)' both ln aecu.U8 b1ll7 area. ano pl.a;1ns. the 

aphid infested lea .... pr ... I'lt.ed a C1"1I'lkled appearanoe. 

!bese were noted in b1,~b" .1 .. ~t1on. 11ke 

I4ukld. and W,.nad areas aDd _" peen' 10 b1chUl' 

Dis vict. !he aphid attacked 188". beoome to1ded and 

rolled longl tud1nallJ. 

!hese bU,;;s ~ obserYed tbroudbout the p'owtb 

phase or the '" ed. Adul ta suck sap from tel'lder parts 

or the plP.llt ",1.tbout On.U81PI anI serious __ ,e. 

, .5. "pM" pigrgtu.. Dia t. 

!he.e bugs auok .., tro. the ,.84 cau 8ine 

Deg].1,1bl@ damace and were pre.ent in 'Very tft D'Wlber 

at Pananohery V1l1age. 

1.6. _'''gUa Ig1OO1 II Mll1Ch. 

!he8e ~ppeare4 only a. oaausl teeders of '.""orata 



and their population. "ere enre.mely low tOI" afteot1q 

an)' appreciable d ... p. 

1.7. ""'iI SUId. GeD. 

!he adUlt dOlt MP 170. tender parts at tbe 

veed and the pop\llaUon 1 ... 1 vas ver, love 

The •• were fOUl'ld in 'be hdlakksl Y1lla~. and 

the bu:s suck hP trom \be wed. 

1.9. lbiptorwe Rade,tr1" Ph. 

The adults suck .Ili> trom terlf.ler shoo ,. and were 

t ound in few mamber. 

Tbe adults suck MP tJtOlll the ... without 

causing any appreciable damage. 

'!hess bugs suck .ap trora the plant throupout 

the growt..~ !)base of the -weed, but the populrtt101'1 count. 

~as wry l.ow. 



1.12. vpegOIWatUl1 "PYB! Pabr101Ua 

these 1l'laeot. wen pre,ent 1ft few DUmber. and 

suck ,ap trom the we_. 
2. Coleoptel"eJl pel" 

2.1. AP10p G· 

As n resul. t ot teed1n& or the we.11 1rNlUlar 

holes ar~ formed on lear aurfaoe. 2hese teed on the 

flowers turing the nowel'1Dl aeasoft. 

2.2. tm1d"'1tif1ect curouUonid 

the,. eat aYaJ por'ion. or the lear ol' __ t1n. 

hole. an tbe surface. 

They f.ed on the 1...... AJld nove!". 01 cutting 

emul boles on them. 

2.5'. Iz1ibr1., ap. 

Theae feed on the veftd flower. 000u1OO8l'l,y. 



hol.. here ar}(~ theft. 

The se w sects "1'. found r •• ding or. the flower. 

occasionally. 

3. Lttp1dupteran pelt. 
l.1.rsJj.su\lll. r&9101 P'b. 

rha your.g 1,," •• t .... on the ~rt_ 1;1.eua at 

young lenves and in tblt 1 .. _ .. in.tars they teed both 

b)' sornpp1ng alld bJ .a1;111& the whole lear 1ald.rla. 

a.. D1pte ran pe.t 
a. .1.1111~le!}t~f1ed aaroawdd 

The larvae miD. Snt) the le ..... and e.t throop 

the __ op..\yll lea'Y1ng the two eptc:eraal 1.,.r8 1ntae,. 



5. T1v sanoptf ran pe.t 

5.1. iNQ,ottt!1R1 aovsllD Frankl1D 

3.">th nymph.a and adu1 ts teed by laoerat1Dg the 

ti .sue 3 or the 1I1t10r •• 08.,. and found in numbers. 

OUt or 23 epecle. of 1I188ot. recorded to oocur 

on £a. ggotah Q9R~I_' 'P. (n8 ta.plc:U.c:1ae I Hemiptera), 

211)00"" n1i;rglYIM (Platupldldae • llelllpt.ra) ; 

T.ttill! ••• Mngp1. (C1onde1l1ac. I lleld.ptera> It.PtoAori. 
) 

lOuta (Cor.idee • iIeld.,ptera>, Itlptortv, m,sml 
(Coraiaae I B.ld.pt.ra), "',.'A'D' ap. (Membrac1dae I 

H.lI1ptera)/ MQag.vDb" slnBI (HellbJ'aoldae I Hem1ptel'a), 

A"ZSWI .. rai,,,w. (CUrouUOIlldae I Coleoptera), 

AJpbllfm1ftYl Ip. (Cureul10D1d. .. I Coleoptera), Naltri' ap. 

(Melo1(lae I Oo1eoptera>. gmpodt' IP. (ChrYlomelldae I 

COleoptera), Call' dOD 'P. (Bnaohldae I Ool.eoptera>, 
. 

.blicel.&e J1,'3,pa. (Arct1idae • Lepldoptera), Piau1.,. 
2bl1gaR (ArcU,1dae • Lepidoptera) aDd 1aJ40t.hr1Pf ,tOWeY1 

(Ph1oeoti:1l'iPldae I !hysaDoptera) are reported for tbe 

first \1;a.. NoOOg the me .. t., ~ most w1c1e.pread and. 

numerou. ve.-e ... ,RUaecAlI and ... ,aRM 1n that order. 
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