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INTRODUCTION



INTEODUCTION

Shromolaena 2dorata Linn. (= Eupatorium odoratum)
is a native of South America from where it has spread to
otiier parts of tropies, At present the plant populations
have reached alsrming proportions all along south-western
region of India. In Kerala, {. odorata is one of the major
veed species and this has spread the 8tate over the hill
tops and coastal belts, extending from Trivandrum to
Kasaragod,

C. odorata 4s an obnoxious weed, herbaceous and
succulent when young, but woody at maturity., The plant
grows upto a height of 8 m (Dayaksr Yadav gt al., 1981) and
are capable of growing throughout the year, Its capacity
for rapic spreading through seeds and power of regeneration
are remarkable. For the control of the weed, biological
method ssems to be more desirable as compared to chemical
and other methods wihich are more expensive and laborious.

A study of the indigenous phytophagous insects associated
with the weed will be worthwhile as a primary requisite for
formulating suitable biological control programmes againsgt
the weed.

In Hawaii, Australia and North India the related
weed Bupotoriua adenophorup Spreng. (Crofton weed) was



ef fectively brought under control as = result of the
introduction of Progecidochares utilis st.in a2 matter
of few years (3ess and Haramoto, 19723 Kapoor =nd Malla,
1978)e A fortunate development in this project was the
build up of a leafl spot disease of the Crofton weed

incited by Cercogpora supatoril Peck. which was coinci-
dentsl with the introcuction of p, utdlis (iode, 1960).

Aecording to Moni and Subramonian (1960), there
is an essentinl o4l in . gdorata anc¢ the non-susceptibility
of the plant to insect pests may be cue to the insect
repellent properties of the plant oil, lowever, .chroder
(1970), Ivens (197%) and Sugathan (1979) sug:ested a
promising insect - Apiapn hruppeonizrum B.3. for tae
biological cuntrol of the weed in Migeria and India.
esides Kouruoso (1971) reported various seed eating fungi
of £, 2dorzia namely Fusarium oulmorud, . moniliform.s,
£. somitectun and ¥, golapd in Nigeria.

The objective of this study was to survey the
various natural enemies occurring in Kerala in association
wvith G, odorats nnd to ascertain their potential in the
bialoziesl control programme,
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REVIEW OF LIT:RAIURE

As many as 50 insect pests were recorded from
various parts of the vworld infesting ¢, odorats =nd
other related species of Eupatorium. 7The extent of damage
inflicted wvaries widely with the species and a strict
classifigation as major or minor pests has not been
attempted. The ingect assoclated with the weed classified
under different families and a review of av~ilgble
literature on the topic is attempted here,

Zonooerus yariegatus linn, (Aerididae ¢ Jrthoptera)

Toye (197%) reported the attack of Z, yariegatus
on G, doratn from Nigeria. Oyidi (1376) observed
certain nematodes anc the larvee of a diptercus fly as
natural enemies of the grasshopper.

Bysdercus koenigil Fabr, (Pyrrhocoriedae s Hemiptera)

Jalamknr g% al. (197%) recorded D. koenigii
as 2 pest of G, gcorats from Maharasht:a, Prabhu and
John (1975) noted the feeding activity of the same insect
ofi various specles of Eupatorium in India.



Pysdercus delsuneyi Leth, (Pyrrhocoriedae : Hemiptera)

Sands (1916) found D, delauneyl feeding on
Ca odorats in St. Vincent, However, it was not found to
breed on this weed (Sands, 1917).

Carvallioda aregacMller (Miridae t Hemiptera)

Marism:a Dendel and Premkumnar (1976) reported
C. 9dornta as an alternate host plant of C, areea-in
Kerala.

Galeatus peckbami Ashm. (Tingicee : Hemiptera)

The tingicd G, peckhaml was found in New York
State occurring on Bupatorium in great numoers (Drake,
1922), He reported that the eggs were inserted singly
close to the surface of the soil. According to the
suthhor there was only one generation in a year for the
insect.

Entvli: bpetriang Germar (Membracicdae s Hemiptera)

Whitehead (1919) studied tha life-cycle of the
membracid on E, purpureum and found the eg:s in irregular

masse:s slong the midrib on lover surface of the leafl



causing leaf curl. The nymphs are very sluggish and
feed on the lover surface of leaves, The adult emerged
in sbout 30 to 4O days.

Eptylis saripata Forst., (Membracidse : Hemiptera)

Lenicov (1973) observed B, garinata causing
damage to Eupatorium sp. in Argentina by insertion of the
ovipogsitor and also due to desapping,

Tomaspis rubrp Gera. (Membracidae 1 Hemiptera)

In Trinided, Urich (1913) reported I, rubra
as n pest of G, odorats and Willdams (1921) as a pest

of Bupatorium sp.

Depdaia iabagl Gernndius (Aleyrodi dae s Hemiptera)

van der Laan (1940) observed 3, tabsc] as a
comson pest of §, gdorata in Sumathra and reported that
Ca odoratp 1s a reservoir of viruses.

Paeudocogcus paludipug Green (Pseudococcidae : Hemiptera)

Green (1921) observed P, paludipug feeiing on



Bgsudococchs maritimug Ehrh. (Pseudococcidae : Hemiptera)

Whitney (1926) recorded P, maritimus ss o pest
of Bupstoriup from New Jersey.

Jcerya purchagi Meask. (Coecidae & Hemiptera)

Ranoehandr:n and Famakrishna Ayyar (1979)

reportec J, purchasl as a pest of g, glandulosyg in
Jotacamunc,

Aphis graccivorg Koeh. (Aphididne 3 Hemiptera)

Faychaudhuri (1373) reported A, grageivors
feeding on G, odorata from India. The food plants of
the aphi: pest include Wm, Lespodium 8pP.,
Rolicho: lablab, Qonsntie stolopifera, Solaspum sp. and
Yicis faba.

Aphis zoasipiy Glov. (Aphididae 3 Hemdptera)

Gof f and Tissot (1932) and Watson (1932)
observed A, gogsipid throughout the winter on

Ea Dentaloideum in Florida,

Ponniah =nd Subramanyan (1967) reported

E, Elspdulosum as an alternate host plsnt of 4, gosaipid
from Nilgiris,



Fayehaudhuri (1973) found 4, gogsipii on
Cs odorats ~nd E, wallihid in North East Indie.

Aphis pogturtdd Kslk. (Aphididase  lemipters)

Aceording to Fayehzudhuri (1973) 4, paaturtdd

is a pest of G, odorata and K, glandulosum in North
Fagt India,

Aularcorthum galani Kalt. (Aphididae i Hemiptera)

As g2lonl vas found feeding on g, glandulosua
in Nilziris (Ponnish nnd Subramanyan, 1967).

Apbds spiraecoly Pateh (Aphididae 3 Hemiptera)

Lhormedhikari -nd Ranaseshiah (197C) found

Ae SRiraecola o Lo 2doratl in the plains of Assam
tnroughout the year., Hall gt al. (1972) reported

A SR4XzcoQla as a pest of G. odorata from Ghana.
Paychauchuri (1973) found the same aphid feeding

on E wgllichid sné other kupatoriup spp. in India.

Wijs (1974) recorded these aphids on ki, gonvaolides
in YNet . yland,

Joy g% al. (1979) reported A, gpiraecqla as an
important pest of C, odorats in Kerala. According to



them tiie attack was mostly confined to the succulent
leaves nnd stem at the terminal portion of the plant,

Aphis fabpe Scopoli (Aphididae : Hemiptera)

Faychaudhuri (1973) reported 4, fabae as
feeding on E, yallichdl from India.

Joy at al. (1979) observed the pame aphid on
Lo Kioratas 4in the plains of Kerala, Aescorcing to them
these aphids are greenish in golour and the affected
leaves presented a mottled ap.earance,

Orachyesudus heliehrysi Kitb., (Aphididae s Hemiptera)

Raychaudhuri (1973) reported B, helichrymi
feeding on £, odorata mnd B, yalldghili from India.

Joy at ale (1979) found the saze apnid on
Cs odorats in Idukki snd Wynad Districts of Kerala.
According to them these aphids are absent in the plains.
The symptom of attack was wilted appearsnce of the
plants with the affected leaves folded or rolled longi-
tudinally.

?lm‘ Hg Orus hipp ma incicug Ghogh and Raychaudhuri
Aphididse: Hemiptera

Ghosh and Raychaudhuri (1981) reported the above



aphid on E, wallighil from nort: east pert of India,

Capitophorus hippophses Javanicus Hrl. (Aphididaestemiptera)

¥Fayehauchuri (1973) recorded the aphid on
E. yallichdd in India.

Eomvzug levipes Basu and Raychaudhuri (AphididaetHemiptera)

Basu and Fuychaudhuri (1974) observed 5, levipes
or Cu a¢orata in India,

Eulaghmis thupbergdd Wilson (Aphidicaes liemiptera)

Basu (1971) reported E, Mumbergll on C. odorata

from 3hillang and neighbouring areas.

Macroalshuy supatoricolens Pateh (Aphididas: Hemiptera)

Pateh (1919) recorded M, gupatoricoleng feeding
on E. purpureus in England.

Masrosiphoniells hikkosanensis moritsy Raychnudhuri
(Aphididae : Hemiptera)

Faychaudhuri (1973) reported the above aphid
on G, 210rnta from North East India.
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Myaus persigae Suls. (Aphididae 1 Hemiptera)

According to Raychaudhuri (1973) ¢, gdorata

and B, ypllichil are two alternate hosts of M, pergicas
in India.

ygus orpatus Latug (Aphididae @ Hemiptera)

Pamridah and Subramanyar (1967) reported

ls 2¥nptug feeding on B, glapdulogug ir Nilgiris.
Raychaudhuri (1973) found this aphid on ¢, oforata and

B, wellichii in Incia,
Myzus aliesbegkieals Strand (Aphididae s Hdemiptera)

Faychaudhurd (1973) found K, sigesbeckicola
as a3 past of @, guorsta in North East Indias.

Ghosh (1977) reparted the above aphic feeding
on G, adorpta from Indla and adjacent countries,

Neomyvgus circunflexus Backt. (Apnididae : Hemiptera)

Aecordéing to Raychaudhuri (1973), g, odorats
and B, ngldiohil are two nlternate host plants of

o sdrcugflezus in India,
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Enopalosiphun maddis Fiteh (Aphididse 1 Hemiptera)

€. gdorata acts as a food plant of H, maidis
in Tripura (Ganguli ~nd Raychaudhuri, 1980).

W auraptii Boy. (Aphidiciae & liemipters)

According to Raycheuchuri (1973) I. aurantii
is a pest of , oruta in Indla.

Toxontern odinag van der Goot (Aphididee 1 Hemiptera)

Dayskar ¥Ysdav gt al. (1981) foun¢ Z. gdinze feeding

on the inflorescence ax! tender ghoots of $, odorats

in India. Aeccording to them I, odinasg has a detter
synchronization witia the climate anc the growth phases

of the plant, They observed that during tine early spring,
tiere is flush growth wvhich inereases the numbey of
oviposition sites. OContinuous heavy attack of the aphids
during aoring snd autumn eaused leaf curl and desth of
groving tips,

Lestruction of shoot tips and procusbant grovth
aach year prevented flowering and seed production
appreciably which in turn reduced the plant population
in India.
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Eurvtarips osvorni Minds (Thripidae 1 Thysanoptera)
Latson (1924) reported the above thrips on
La Srotipug from Florida,

hogtes pgeudoipsulaty Fego Berrod CApmalo ingulata
‘Walk,) (Arctiidae 3 Lepidoptera)

Holcott (1948) reported the larvae of
£+ paeudoipsulats feeding on hupstorium. Cruttwell (1968)
concucted e preliminary survey on the potential biological
control agents of ¢, odorata in Trinidad and stated that
the larvae feed on leaves of ti.e weed. According to her
the 1ife -eyele of the arctid is as followst After two to
four dnys of emergence fomale of P. pgeudoinsulsta lay
S0 to 180 egus in groups on the under:side of the leaves.
I tie wet sesson, wdulis are larger as a result of more
abundant food in the larvel stage and most of the moths
lay 15C to 250 egszs, the maximum being 580. She founa
the lnrvae as nocturnal in feeding habit, Pupation
occurs ai tne base of the plant in n shelter of {limasy
cocoon construeted out of lurval getae, leaf particles
ané other debris. Thne life~cycle was completed in WO to
60 days ~n¢ the breeding was continuous throughout the

year,
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Cruttwell (1969) reared P, pseudoinsulate
in the laboratory in Trinided for shipment to liigeria
for controlling G, odoratR. She observec that the egys
of 2, pagudoinsulate were heavily parasitized by a
scellonid, Jelepommg sp. arxl the larvae by four specia-s
of tachnids, Calocargelia gursocepnalg Thomp; Legpesia
aaliinogg Thompy Pygophorinss peruvlangg Towns and
Uromzoguaritis irinitatus Tomp.

sghorder {(1970) described the arctic as a leaf
feedor restricted to L, gdorata and relanted species in
Nigeria,

Girira) and Mhat (1970) suecessfully bred

ata on G, odorstg in ledoratory
at Bangzalore. They found that first instar snd 10 days
old larvae cid not feed on any of the 18 test plants,

disease free p, pgeudaing

Sanksran (1771) noted the arotinl as a pest of
£, odorals in India,

Bennett anu Cruttwell (1973) showed that in

Trinidad, P2, pgeudoinpulata was unable to complete its
development on plants other than the specles of

Eupatoriup and that only &, odorata, E. ivaefoliug snd
Es plerosteriop were more sulted for normal development,
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They nls0 noted that though feeding occurred in a few
other plnnts tested, it is not very likely that any
crop »f economic importance would suffer as a result of
introduetion of the arctiz to control {, odorata.

Ivens (1974) observed the lurvse of
Pe pgowdoinsulata defoliating §, odorata in Nigeria.

Akanbi (1978) stated that P, pseudoinsulata as
a mejor pest of G, odorata in Rigeria,

Cock an¢ Holloway (1982) reported p. pgeudoinsulata
as a pect of G, xorata.

Apmalo arravsca Jordan (Arctiidas s Lepidoptera)

Denrett »nd Fao (1968) found A, grravaca
defoli~ting §, odornta and leaving untouched all

Compositae of economic value,

Cruttwell (1968) studied A, aArravacea and conducted
host speeificity tests, She found that the larvel
developrient wvas cowpleted on three specles of Eupatorium
=nd not on nny of the crop specles tested in Trinidad,

Batiemepne acraepn Drury (Arctixae s Lepidoptera)

In Lousiana, the lorvae of E, agrnesg was found
fecding on E, gapillifolium (Stracener, 1931).



15

Agrotis yppilop Rotl. (Noctuidae s Lepidoptera)

Sen (1952) reported A, ypsilon as a pest of
L. orats in Bihar.

Iricuotaphe eupntoriells Nov.(Gelechidse i Lepidoptera)

Chembers (1872) studied I, supatoriella in
detail. rccording to him, the adults are dark-grey in
eolour vith 5 to 6 mm body lensith and 12 to 1 mm wing
span, He foupd the eggs on either surface of yaung
leav:s of C, odorats sncd they were 0.6 to 0,8 long,
oval, flattened, with a pitted and semi-transparent
chorion, The first instar larvae hatched out after six to
seven days ené the first and second larval periods were
two to three cdays., But the third and fourth instars took
about four to five days. F4ift: instar pupated sfter seven
to eight dnys feeding, Fupal period was seven to nine
days. [le observed all the larval instars in tubes
constructed by rolling the leaves, The larvae made
larger tubes on new leaves as they grew. They came out
of the tubes for feeding using both entrances. He observed
the insect breeding aon §, gdorata throughout the year,

Cruttwell (1371) reported Irichotapie sp. on
S. 9dor:-t5 from Belem, Cruttwell (1973) recorded the
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same insect as & leafl roller on . odorakg throughout

the neotyopics,

Pyrausts ainsliei Heinr. (Pyraustidse 1 Lepicoptera)

According to HeiFieh and Bur (1919) Eupatorium
is a food plant of P, alpgllel in Americe.

Pyraustc penitalis Orote (Pyraustidae : lLepidopters)

Crittencen (1918) reported P, pepitailg feeding
on Euprtoriupm from U.8.A. According o hin, the larvae
destroyed the buds nnd interior of stem by burrowing.

teleh (1919) recorded Eupatoriug 9p- as a food
pl=nt of 2, panitalis.

Adaing mierodactylg Ho. (Pterophoridae i1 Leyicoptera)

Mellini (1954) reported 4, microdactyla as a
pest of g, cannabinug near Balogna.

Meseinia parvula sch. (Phycitidae i1 Lepidoptera)

dennett nnd Yaseen (1978) recorced Meseinia sp.
as one of the promising inseets for the biologieal

control of G, odornta.
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Yaseen and Demnett (1979) made attempts to
establish laboratory cultures of M, parwmulg for the
control of €, odorata in Nigeria.

2racecidoci:pres utilis Stone (Tephritidae i Diptera)

Uess and Haramoto (1972) reported thnt P, utilis
introduced from Mexico jave effecetive control of
E. adenogiorum over sever:l thousands of acres in certain
areas of iiawall. At the same time they found that
22 Utilis had moderate influence on the weed in e limited
area on tie wet, steep slopes on tiie windward side of
Kast loul. Aecording to them in many places the tephritid
wvas sbunuant enoug: to cause many gclls per plant and
ti:ereby coused the death of thousands of the wveeds. As
the plunts in the thickets became weakened and deed,
they found the remgining ones as more sparsely distributed.
The fly persisted in sufficient munmbers causing heavy
grlling and stunting of these isolated plants vhich also
eventually died =nd left the land completely free of
these woods, This occurred in thoussnds of acres of
graging lond despite a high degree of parasitism often
exceedin: 50 per cent by Dpina fryvond, Qplus Jonzigeudatus,
dracon terrvi, Eupelius ushmanl and Buryioms teonritidis.
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secording to Dodd (1960) introduction and
est-blisiizent of 2,_ utilis had not beeé sueccessful in
destroyin: the denge stands of Eupstoriup in Queensland,
but hag 1educed their wvigour anc checkec the gpread of

tne weed,

oy (196C) observed that P, utilis which had
been irtroduced into Jamaien, Hawali, Australin and
Mew Zealand for the control of E, afdencphorum dispereed
widely and caused extensive galling of the plant,

Dnded (1961) recorded a partial cuntrol of
Ea agepoohoyug in Cucensland by 2e MddAS.

Haseler (1965) zave an account of ai: observations
in Jueensland o the biomomigs of P, utilia which was
introduced for the control of the noxious weed
B, adencophorum. Accoruing to him the eggs werc laid at
thc gtem tip between the unexprnded pnir of leaves. The
newly hatched larvae penetrated to epidermis through
petioles, After penetrating 6 to 7 mm, they hollowed a
cell by feeding in the parenchyma, The second instar
l-rvae fed on the sap which later cuased the ppaliferation
of plant tigsue and the formation of galls. e atated
that the egg stage, the first, second and third instars
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and the combined fourth larval instar and the pupal
stage lasted for 6 to 9, 9 to 20, 9 to 10, 6 to 10 and
10 to 20 days respectively. According to iiaseler

ks adepophorum was the only plant from which pP. ytilis
had been recorded in Queensland.

Given (1965) reported these gall midges a: an
import:nt pest of g_,_ asdsnophorum.

Haseler (1966) recorded that the combined action

of Py Ntills, the introduced fungus - Cergogpors gupatorii

and the native lamiid -~ Dihamous argeptatug which
attacks the base of the stem had reduced the viability

and limited the dispersal of the weed,

Given (1966) found that P, utilis successfully
established in New Zealand after its introduction in 1958

for the control of B, adepophorum, The level of
infestation in this country wvas sufficient to reduce the
vigour of the plant.

Nakao (1966) reported that P, utilis had
controlled E, agepophorum in Hawall.

According to Auld (1969) the combined action of
B, utilis, a funjus and Pihamous argeptatys showed the
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decrease in rate of spread of the weed in tie Richmond
region of Kew South Wales.

In Trinidad, a stea gall forming trype tid,
possibly Pa Utills, showed promise to control §, gdorats
(Cruttwell, 1969). Kakao (1969) recorded that in
Hawall, E, adenophorug was controlied by the larvae of
this gall fly.

Tarley (1971) reported thst P, utilia introduced
{rom tawall dispersed well und produced galls b eV-Iy
Crofton weed at several release sites of Australia.

Fao gt al. (1971) observed that P, utiiis
imported to India 4in 1963 begcame widespreaded and achieved
local control over E, agdenophorum in Hilgiris and
Dar jesling.

sankaran (1971) found P, utilis as a pest of the
Croften weed in India.

Dags and Haramoto (1572) described a remarkable
contral °f §, adepophorum achieved by P, utilis in
Hawail. According to thea, control of the weed proceeded
at a ropld rate in habitats of low mulisture and at a

slower rite in habitats of moderate zulisture but was not
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effective in areas of high rainfall. It was alaso
noted that in areas freed from the weed by 2, ntilis

nc regrovtss has taken place,

Kapoor and Malla (1978) reported that P, utilis
releaged in large numbers in Dasrjeeling showed promising
results for the control of §, odorata.

Erocecidogharoides panelopg Jsten Sacken (TepnritideeiDiptera)

~toltzfus (1974) reported P, punelope a8 a pest
of Ea IuZOSUD,

Azromvge subpugilla Meig., (Agromysidas : Diptera)

As 8ubpusilla was found making linear mines on
Eupatorju: in America (Frost, 194+3),

Yelonagropyza ep. (Agroumysidae s Diptera)

Jennett and Yaseen (1378) reported JMalaDu TOuyga Sp.
as une of the promising ingects for the biolo.ieal control

of Q, 9corata from Trindidad.
Iiphis parsllels Smithl (Scolidae s iymenoptera)

HBodkin (1937) recorded E, DRnllescens as a food
plant of I, parallela. ’
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sccording to Moutia (1946) E, pallescens was
an excellent food plant of the adult Seolids in “auritius,

Abdan bruppeoniirug Deguin - Billicoeq (ApionidaesColeopters)

Cruttwell (1970) observed the adult j, hrubpeopiirum
feeding on G, adorata in Trinidad. Accoruing to her, the
wecvil fed on the young leaves and ouds from March to
Koveber and on flower buds from Nove:ber to February.

She found the insect infesting k., ivaefaliug also., The
attack of A, brunneonigrum on any of the economie plants
in Trinidad or South America was on record. One larva
distroyed 3C to 60 seed:s curing development anc the ovipe-
siting fenrle destroyed many young flowers by feeding., Thus
it wvas concluded that the coinclidence of feeding and
ovipositing capacity of the weavil shows its potential in
controlling the weed in Trinidad,

Schroder (1970) described a species of weevil
ti:e adults of which consumed the young leaves and flower
buds while the larvae fed on the florets and achenes of

s X2rako in Kigeria.

Cruttwell (1973) studied A, Rrunneonigrum and
founc the adult female as 3.0 mm lang with dark brown

head snc protiiorax snc chestnut coloured elytra and abdowmen.
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The males were glightly smaller and had a shorter

and stouter rostrum., The egis wer: oval, translusgent
white or pale yellow with a size of 0% tw 0.3 mm and

the newly hatched larvae were 0.6 to 0,7 o long and
tranglucent yellow in ¢olour, The pupas were wiilte or
Prle yellow wien first formed but darkened suortly

before the adult's emergence, She observed the ovipositing
femrle cutting a small eircular hole witi ner mandibles
through the side of the bud and inserting the eggs

tharousn this into the flower bud. The eggs were covered
with a thin adhegive sscretion anéd hence they stuck to
the br cte or to the smwrface of the florets. According to
her the female rarely fed and oviposited in the same bud
under {16ld conditions. She stated that the adult
feurles collected from the flowers in HNove:iber seemed to

e the Hest for introcuction into fields,

Ivena (1974 ) recorded this seed eating beetle
as o pest of C, odorats in Nigeria.

sugathan (1979) conducted feeding/oviposition
tests of A, bruppeohi rum on 33 species of plants belonging
to 22 famllies and nad confirmed its host specifity for
the biolo;iesl control of §, odorata in Indla.
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Smicronyx guadrifer Csy. (Curculionidae 3 Caleoptera)

e guadrifer (=g. lato) vas found in association
vith B, ruzosum, b, 2exfoliatupm and ¥, flstulosup
(Anderson, 1970).

Cyllene robinag Forst. (Cerambycidae 31 Coleoptera)

Garman (1921) reported K, gorotinum and
Lk, pexfolimtum as food plants of @, robinae.



MATERIALS AND METHODS
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MATERIALS ARDL MTHODS

A detailed survey was concucted in Trichur
Distriet during the periond from November 1980 to October
1981 to study the species of insects occurring on
Lo 260rntg. The sampling desin adopted was straotified
Mmltistage random sampling. The villages of the district
ware listed out and uivided into two groups according to
topography, nemely, pl=ins and pedium hilly areas. From
each group (stratuw) four villages were selected randomly.
The list of villages thus selected is given below.

I. Pledins

1. Pushakkal
2. Chaghoor
3, Irskom

L, Engandiyoor

I7. Medium hilly aress

1. Vellanikknra
2. Pananchery
3. Puthur

b, Parlikkad

From these selected villages, = list of areas

where the weed wvas found in abuncahce wes prepared and
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two such areas were selected in e.am village so that
one area wag partialiy saaded and cther area was exposed

€ Lere chhsen.

to direct sunlignt. Then tiiree plotes of 2 m
A randon sample »f five plunts were gelected from each
plot for taking observations. Ioservations were taken

at montily intervals,

In adadition to this study, another survey was
curried out in five other districts of Kerala, namely,
Pslgnet, Malsppuram, Brmmakulam, Idukki ~nd Kottayam
during January 1981,

The aphid population an a plant was counted
using -~ tally counter, The population qf aphid predators

vere also noted during the survey work.
Intensity of aphid attack

The total count of leaves anc the number of
erinkled leaves on a plent vere noted and the intenaity
of attack - aphids was calculated by using the
expression, I = a/b x 100 where 'a' is tne nuaber of
erinkled leaves anc '0' 4g the total numder of leaves

present on the plant.

dther insect pests

Tne population of other insect pests was also
noted, The flowers wvere opaned with the help of fine
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needles for collecting thirips. The immature stages
collected curing the survey were reared in the lsbhor-tory

for further study.
Studies on the nature of dasage

The nature of daasje of bucs Jassics end thrips
was studied in specinen tubes Hf size 10 x 2,5 ¢m. A
tender ghoot was wrapged in moist contton at its basal
portion enu inserted into the tube contalning test
insects, The mouth Jof the tube was closed with muslin
cloth, The nature of dazase of lepildopterans was stucied
while 1c8yving thew in tne laboratory.

Collection, preserv-tion and identification of insects

inring the survey, all the insects attacking
€. 2durath vere collected and preserved, Later the
insects were identified by ':insect taxonamists,

3ol 0r studles

Blology of As SRiZaecaolg 1w 4a fahae was stucied
under laboratory conditions during Jotober-Nivember 1982,
Conical flrsks of 50 ml capacity were used for keeping
the tender shoots of the weed, ACult aphids vere releaged
on these choots for biology studies. Windproof cnges
vere use¢ for protecting the aphid colonies in the laborstory,
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The newly born young ones were collected and placed
singly on tender Chromolagng shoots kept lamersed in
vater an¢ the ingects were continmiously examined for
moulting. The exuvias vere removed after each moulting
and preserved, The breeding vessels were placed on a
black cloth for easy collection of the moulted skin,
Perm:snent sliées of the various instars were made for
taking morphometiic measurements and sketching.

Preparstion of slides

The specimens of aphids were teaken in a 75 x 15 mm
tube to whiech 5% KOH was gently poured. The same was
boiled for five minutes over a spirit lamp and kept for
clearing, With the help of fine needles the pi:ments and
embryod wvere removed from the aphid body. Wher the
specimen became transparent, it is transferred to acetic
acid to which acid fuchsin was dropped. The alkalinity
of the gpecimen was thus got neutraliged. After that,
they were transferred to carbol-xylol (1:13) for dehydratiaon,

The dehycrated aphids were transferred to a
shallow wateh glass of amall size for easy manipulation,
Well eleaned slides were placed in position and the
required quantity of canadabalsem mountant placed at the
centre of the slides by means of a glass rod, Three or
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four specimens were placed carefully in the mountant

rnd their antennae and legs were properly set with fine
needles, Clrcular cover aslips were plsced on them in

such a way that one edge came to eantact with the mountant
first., The cover slip was then slowly allowed to drop
into po:siticn by means of spatulate forceps., Exocess
mountant wvas removed with filter paper. After the slides
were nade, these were placed for 12 to 2% hours in an
oven set at about 50°C. Later these were labelled and
stored in slide trays.,

Statistics]l analysis

For comparing the density of population of aphids
in gifferent topographic situations in different villages,
under cifferent conditions and in different months, the
analysis of variance technique as described by Snedegor
and Cochran (1967) was made use of, Correlation studies
of population of aphids and their predators were also
undert-ken, Before the analysis, data were transformed by
using T+ 1 transformstion in order to effect normelity
as the data snowed consicerable deviation from the
expected normal distribution. The significance of the
difference hetween medium hilly areas and plains was tested

by usins the Student's 't' test.
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Graphical representation of aphid population

A periodic function of the form Y = as+b Cos
(2IIX) + C sin (2 II X) was fitted to show the expected
populgtism ﬂuctuatiwg of aphids during different months
(Thomas Little ond Jackson Hills, 1978). In this
esquation Y represents the populstion of aphids in different
months; X indicates the code vaiuos of months, 1.e.,

X3 0p ¥y o-vvensnsvesances 11 (from Janunry to December);
n shows the number of months = 12§ a, b, ¢ are the
parameters to be estimated anc II = 160°,

As the funection allowed both positive and negative
frequencies, the expected population counts which were

negative wers equated to gero.

Coef ficdent of multiple determinstion (R?) was
calculatec using the formula Ea =
(Total Se5e s £ y2 « C F

CF = (GT)°
n

y = Observed volue
Resiczual 8,8, = &£ dz
£ 6% & Iba rved value - estimated value)
The expsoted period at whlch aphid population woudd
be maximm was determned by the formula 6 = tan"1 (e/d)
vhere 6 = 2 nh b 3
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RESULTS

From November 1980 to OJctober 1981 a detailed
survey of the pests associated with §, odorats was
conducted in Trichiur District. Besides an objective
survey was carried out in selected districts of Kerala.
Observationa on the nature of damuie and population
density have been made during the survey. otuites on the
biology and morphology of the selcoted species are also
attempted, The results obtained are given below and the
insects colleected are listed in Apoendix XIIIX,

1. Apbis svirascols Pateh (Aphididae : Hemiptera)

Pale green in colour. Length 0.92 to 1.4% ms
and widt: Q.46 to 0.75 mm. Both apterous anc alate
forms were present and it had been found to breed by
parthenoenetic viviparity throughout the year, In
aptaerous viviparous females, dorsum of abdowmen is without
polyzansl reticulation and siphunculi distinetly longer
than cauda. Both siphunculi and cauda dark, the latter
being elongated and rsthier tapering with 8 to 13 hairs.
Process terndnalis 13 2 w0 2,5 times a8 long as the
bage of tiie segment and longer than the third antennal
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sazment. Siphunoull about 0.16 to 0.2 times as lang
ag body and 1.5 to 1.6 times as long as enuda, In
alate vivipsarous females pnst siphumcular aclerites
present sither singly »Hr 4in combination with other
sclerites distributed an differont portiong of the
abdomen. Ultimste rostrnl segment longer than second
segment of hinc tarsi. Femor:l hadrs of different
lengths, shorter ones nearly equal to and longer ones
about twice the basal cinmeter of third antennal segment
which 1s with six to eight secondary rhinaria. Fourth
antennal segment is without any rhinaria. Cauda with
9 to 11 hairs (Fig.1.4.B).

There were four instars snd each instar normpally
lagted in about one to two days at room temperature
(Fig, 2.A.8,C.D1.D2). Adult 1ife span was about 6 to 11
days and the life-cycle ended in 12 to 18 days.
Parthenogenetic females Zave birth to 10 to 25 young ones
under lsboratory conditions during 8September~)ctober (Tsable 1).

1.1, Length of body of A, Bpiriccola in cdifferent instars

Statistical analysis showed that the lan;th of
first (0.537 m3) and seeond (0.643 ms), second =nd third
(0.722 mz) and fourth (1,163 mn) and adult (1.225 m:) are
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Table 1, Details of life~gycle of A, gpiraecols under
laboratory conditions

No.of days for completing each stage Total HNo,of
l1ife younge

81. _
ol DL B DR I e S, 3N
1 2 1 1 2 7 13 19
2 2 1 1 2 10 16 17
3 2 1 1 2 10 16 20
L 1 2 2 2 9 16 20
5 2 2 2 1 11 18 22
6 2 2 1 1 6 12 P 3
7 1 2 1 1 8 13 13
8 1 2 1 2 7 13 13
9 1 2 2 1 6 12 10
10 2 2 1 1 7 13 1
" 1 1 1 2 9 1 20
12 2 2 2 2 6 15 &
13 2 1 2 1 8 1 20
1 2 1 2 6 12 13
15 2 2 1 1 6 12 1N
16 2 1 1 1 7 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
Msan 1.55 1.60 1.50  1.50 7.35  13.3  16.8

days
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not simific: ntly different, But the third and fourth
varies significantly. The third has got significantly
higher length than first as well as the adult has
recorded signifie-ntly higher length than first, second
end third instars (Table 2.A). Analysis of variance
table 1:s presented in Appendix I.

1.2. Maximum width of body of A, gpirsegols in different
insters

Adults showed the maxiwum width (0.65G mm) and
tnis was signifie~ntly higher than first (0.25% mm),
second (0,287 mm) anc¢ third (0,360 m:) instars. First
and seocond and second and third insgtars seemed to be on
pay with regard to width of body. But fourth instar
(0.575 m2) was found significantly higher in width than
first, second and third instars (Table 2.B). Analysis of
variance table is presented in Appendix II.

1.3, Length of cornicles of A, apirascola in different
instars
Statistical analysis shoved that mwaximum cornicle
length 13 in adult stage (0,161 mm) followed by fourth
ingtar (0,113 m1) and third instar (0,068 ms) and the
¢ifference in cornicle 13::5&1‘ between thege stnges was
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Table 2.,A. Means of body length of different
instars of A, apiraegola (in mm)

I 0.537

1I 0.643

I11 0.722

IV 1.163

A 1.225

CeDe 0.05 = Q. 19‘
Rarks 1 2 3 L 5

A IV I1X 1I I

Table 2.3. Means of maximum width of body of
different instars of A, gpiraecola (in mm)

I 0.255

Iz 0.287

111 0.360

v | 0.57%

A 0.650

C.le 0,05 = 0.092
Ranks 1 2 3 b ]

A IV 11 11
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found to be signific:nt. The length of cornicles in
the first (0.029 mm) and second (0,051 mm) and second
and third instars were on par, but the third instar had
got signific-ntly higher cornicle lengtihh than first
instar (Table 2,C). Analysis of variance table is
presented in Appendix III,

1.4, mtenral length of A, gpirascola in different instars

Adults had the maximum antennal length (0.753 mm)
folloved by fourth inatar (0.580 mm), third instar
(0,492 mn), second instar (0,368 mm) and first inster
(0.287 mn). Each stage was significsntly different in
antennal length (Table 2.D). Analysis of v-riance table
is presented in Appendix IV,

There were four antennal segments for the first
instar and six segments for the adults while second,
third and fourth instars had got five segments each,

In certain ¢sses it was noticed that the right antennas
and right cornieles were little longer than the left ones.
Usually the cornicles were darker in later instars.

Ceuda was not clear in the early inatars and
it wvasa prominent in fourth instar (0.05 m1 to 0,09 m
long) and adult (0,10 mem to 0.16 mm long).
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Table 2.C. Means of eornicle length of cdifferent
instars of A, apirapecola (in mm)

I 0.029
II 0.051
111 0,068
Iv 0.113
A 0.161

C.z}o 0005 = OOOQ‘
Ranrks 1 2 3 & 5
A XV 111 11 X

Table 2.D. Means of antemnmal length of different
instars of A, gpirascola (in mm)

1 0.287
11 0.368
hos 0492
b ¢4 0.580
A 0.753

Celin 0.05 » 60065

Ranks 1 2 3 b 5
A Iv 11X 11 1
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Moulting started from the head region and
the exuvine got detached from posterior end of the
body with the help of legs. The proceasAtoak about
three to four minutes. The exuviase maintained the shape
of 1t8 parent body and was white in colour., The wing
pads developed in the fourth instar in alaste forms and
the mrriings of the wing pads were olearly seen on its
exuvise. Freshly moulted aphids had sghiny colouratdion,
The process of giving birth to young ones took thiree to
five minutes, Initially the posterior end of the yowng
ones cauge out and finally the head region, One female
gave birth to 12 to 25 young ones uncer laborstory
cunc.itivns 4dn its life span.

1.5. Seasonal fluctuation of A, (apterous)
population per plant under direct sunlight and
portially shaded conditions in mediun hilly areas

Anomg the mediun hilly areas maximum population

eount uns recorded in Pananchery Villaze (194,915)

followed by Vellanikk-ra (1§1.170), Puthur (167,013) and

Parlikiiad (166.651) (Table 3.A). However, the differences

vetween thc villages were not significant,

There was no signifieant difference in the
population count of A, apiraegola (apterous) under the
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Table 3.A. Means of ' (apterous) populr=tion
per plant rent villages in medium
hilly areas A
Means of Means of
Villnges transforged original data
data (retrang:orzed)
v., Vellanikkara 13.497 181.170
v2 Pananchery 13.996 19"’09"5
v3 Puthur 12,962 167.013
¥, Parlikked 12,948 166,651
Ranks 1 2 3
0 vy Vs LN
Table 3.B. Means of 4, (apterous) popul:tion
per plant under erent conditions in

“medium hilly areas

Means of

Means of original

Coandiiions transformed data (retronsge
data formed )
C, Partially shadec 13.832 190, 324
condition
condition
Rrrke 1
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direct sunlight (164,637) and partially shaded
condition (190,324) &n medium hilly areas. But a
comparstively higher population was noted under the
partislly shaded concdition (Table 3.B),

In July (1300.690) the population of A.gpirasgola
was sl;nific=ntly higher than all other months.
Moderate aphid population was noted in June (720.621),
Auzust (672.710) and September (528.180), The population
vas significantly lower in detober (270.230), November
(99.802) and May (172.840) when compared to the above
months, In December (1,468), Jsnuary (5.880), February
(7.214 ), March (0.265) and April (1.053) the population
of the a hid was negligible (Table 3.C). Analysis of
variance table is presented in Appendix V., *

1.6, Seasonal fluetuation of A, (apterous)
population per plant under direct sunlight and
partially shaded conditions in plaine

There was no signific:nt difference in the aphid
populstion in different villages in plains. A maximm
population was recorded at Chaghur Vills e (144,130)
and a minirmum at Engandiyoor Village (112.316) (Table L.A).
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Table 3.C. Means of (apterous) population
per plant erent months in mediun
hilly areas
Means of Mpans of
Months tranaformed original data
data (retrznsformed)
My Jabuary 2,623 5.880
LY February 2.866 7.2
H3 March 1.125 0.265
K, Aprid 1.1433 1.053
Nﬁ May 13.185 172.8+0
¥ June 26,863 720.621
My July 36,079 1300,690
Mg August 25.956 672.710
M September 23.004 528,180
Mw October 16,469 270.230
My, November 10,040 99.802
My, Degember 1.571 1.468

Coﬁn 0005 = 5.0’5

Ranks

1 2 3 % 5 6 7 8 9 10 11 12
Mp Mg Mg Mg Mg Mg Mg My My My W, M
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inder direct mmlight concition the population
count was slichtly higher (141.158) then under the
partially shaded conaition (108,558)., But the difference
between these two was not significant (Table 4,3),

A signifieantly hiczher population was aseen
durin; July (708.690) when compared to all other months
except June (706.03C) and August (657.440), UGeptember
(503.Lk50) and ‘etober (336.,090) also recorded a higher
pooulation count. May (37.190) recorded = medium
popul-ticn and during November (0.390), December (1.200),
January (2,640), February (3.489), March (C) and apriil (O)
the population of the aphid was practically nil (Table 4.C).
Analysis of veriance table 1s presented in Appendix VI,

1.7, Comparisan of 4, (apterous) populstion
per plant in medium y aress and plains in
different months

It was found that there is no change in
As audraccols (apterous) population in medium hilly
areas anc plains (Student's '¢' - 0,277). Maximum
population count was recorded in medium hilly areas
during July (1300.6%0),
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Table b.A. Means of 4, (apterous) population
of different sges in plaing

Means of Moans of
Villazes transformed original data
data (retransformed)
V1 Puzhakkal 10.978 119.516
v2 Chazhoor 12,007 1,130
V3 Drakom | 11.109 122,409
L Engandiyoor 10.645 112,316
Ranks 1 2 3 k
v, V3 v, W,
Table 4,8, Means of (apterous) population
under éifferent conditions in plaing
Means of Means of
Conditions transformed original data
data {retransformed )
Cy Partially shaded 10467 108.558
condition
C, Direct sunlight 11.923 1,158
condition
Ranks 1 2
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Table 4,C, Means of A. rae (apterous) population
in cifferent months in plaina

Means of Means of
Months tranaformsed original
data data
My January 1.908 2,640
M, February 1.868 3.489
H3 March 1.0 0
M, April 1.0 0
M, My 6.180 37.190
M, June ' 26.590 706.030
M, July 26,640 708.690
Mg  August 25,660 657.4+4%0
My September 22,460 503.450
Mo October 18.360 336,090
H" November 1.180 0.390
My Decouber 1.490 1.200
Cols 0.05 = %,130
Ranks

6 7
10 Mg Mg Ny Mo My, My
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1.8. Seasonal fluctuation of A, , (alate)
populntion per plant under direct sunlight and
partially shaded conditions in medium hilly areas

S4snifiocant difference was not obserwved

betveen villages with regard to the aphid population,

Maximum populstion count was recorded at Puthur Villaye

(3.448) followed by Parlirksd €2.729), Pananchery (2,028)

and Vellanikkara (1.592) (Table 5.A).

The aphid popul-tion was higher in panrtislly
shaded condition (3.012) than direct sunlight condition
(2.007), tne difference between these two was not
signific:nt (Table 5.8),

A signifieantly higher populstion was recorded
during July (1%,016) as compared to all other months.
Significant ¢ifference was not found bDetween Jume (7.922),
august (5,755) and september (4,239). In all other
months J, gpirascols (slate) was practically nil (Table 5.C).
Anelyais of variance table i3 presented in Appendix VII,

1.9. feasonal fluctuation of 4, (alate)
populntion under direct s and partially

shatled conditions in plains

It was found that the maxioum A, sRirseccla
(alate) populetion under direct sunlight condition was
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Table 5,A. Means of A, raecola (alate) populstion

in éifferent es in medium hilly areas
Means of Masns of
Villages transformed orizinal data
data (retranaformed)
vV, Vellenikkara 1.610 1.592
V, Penanchery 1.740 2,028
Vu Parlikkad ‘0931 2.729
Ranks 1 2 3 L
V3 % Va Y
Table 5.B. Means of (alate) population
under different conditions in medium
hilly areas
Means of Means of
Conditions transformed original data
data (retransaformed )
cy Partially shaded 2.0025 3.012
condition
C, Direct sunlight 1.7 2.007
condition _
Ranks 1 2
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Table 5.C, Meansg of (alate) population
da. BEAZSSGOMA

in differen medium hilly areas
Means of Means of
Months transformed original data

data (retransformed)

My Jamary 1.233 0.520

M, February 1.091 G.190

HB March 1.0 0

M, Arril 1.0 0

Hﬁ May 1.696 1.876

Mg, June 2.987 7.922

M, Juy 3.875 1,016

Mg  August 2.599 5755

M9 September 2.289 L,239

Myg October 1.708 1.917

My, Novemoer 1.818 2,305

My, Deceuber 1.125 0.266

Celis 0005 = 0.818
Renks

1 2 3 & 5 6 7 8 9 10 N

My Mg Mg Mg Mgy Myg Mg My Myp My My
M,
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at Engandiyoor Village (2,367) followed by Chashoor
(1.449), Urekom (1.326) anéd Pughekkal (1.301)., But
the cdifference in the population level was not
significant (Table 6.4).

In the plnins, the population count was higher
in direct sunlight condition (1.,759) than in partially
shaded condition (1.%465) (Table 6.B).

The populntion of 4, adixaecalsn (alete) was
maximum dwing July (B.31) an it vas significantly
fdgher than all other months, Iwing Jetober (1.525),
Hovenoer (0), Decamber (0Q), Janusry (0.510), February
(0.39%}, karch (0), and April (0) tae aphidpopulation
vas nesligivle (Table 6.C). Analysis of veriance table
is presented in Appendix VIII,

1.10, Compardison of A, (alate) population per
plzmt; in mediunm y areas and pleins in different
months

It is found th«t there was no significant
difference in the population of A, spiraecola (alste)
in medium hilly sreas and plains (sStudent's 't' «0.271).
Maxipum population count was recorded from medium hilly
areas during July (1%,016),
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Table 6.4, Means of A, (alate) population
in different ges in plains
Means of Means of
Villases transformed ori inal data
data (retransformed )
V.‘ Pughakkal 1.517 1.30%
V, Chaghoor 1. 565 1449
W, Engandiyoor 1.835 2.367
Ranks 1 2 3

Table 6.8, Means of (alate) population
under di!ﬁr%ml in plains
- Means of Mean: of
Conditions transformed  ori.inal data
data (retransformed)
‘c, Partially shaded 1.570 1,465
condition
C, Direct sunlight 1.661 1.759
condition
Ranks 1 2



Table 6.C.

Meansg of A,
in different months in plains
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(alate) population

Montha Means of Msans of
o gt
M, January 1,229 0.510
My  February 1,181 04399
My  March 1.0 0
M, April 1.0 0
My May 1.051 0.105
¥ June 2.798 6,828
Mg  July 3.071 8.431
Mg  August 2,416 4,837
Mg  September 2,053 3.215
Myg Octover 1.589 1.525
Mgy Novenber 1.0 0
My,  December 1.0 0
Cels 0.05 = 0.679
Ranks
1 2 3 L 5 6 ? 8 9
M, Mg g My Myy My My Mg My
| B,
Myq
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2. Apuds febae Seopoll (Aphididae 3 Hemiptera)

Both: alate and apterous forms were present but
alate forms vere negligible. Adults were dark green
in eolour. There were four larval inastars and each
instar period lasted about one to two days. The total
1ife span lasted 12 to 1B days unier laboratory
conditions (Fig.3.4A.B).

2.1, Seasonel fluctuation of fabgae population per
plant under direct sunli:ht and partially shaded
condition in medium hilly areas

These aphids vere present «n the weed from May
to Jctober in all villages both under direct sunlight
and partially sheted conditions and these were practically
nil during November, Deceumber, Jaruary, February, March
and April.

There was no significant difference between
the villa es with rezsrd to aphid popul-tion in medium
hilly arens. Maximum population was noticed in Puthur
Village (7.803) folloved by Parlikked (6.416), Pananchery
(6.117) and Vellanikkara (5.838) (Table 7.4).

Under partially shaded condition, the population
mean wvas 9,266 and under direct sunlight condition,
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it was 8,812 and hence it is evident that there was
no significant variation in aphid population under
these two conditions (Table 7.B),

Aphid population wvas maxioum in July (59.820)
end was signifiecantly higher than all other wm.nths.
July is elosely followed by June (25.,420), August (19.912),
Beptember (16,481) and Jectober (12,418). June nas
significantly higher population of A, {abae than other
months except July. A medium population count was
vecorded in May (3.800). A fabas was practically nil
during lovember (0.%63), Deccuber (0), Jabpuary (0.266),
February (0), March (0.,10%) and April (G.10%) (Table 7.C).
Analysis of variance table is given in Appendix IX.
2.2, seasonsl fluctuation of A, fabag population under
glif:g: sunlight and partially shaded cond:l.*f::.ms in
Statistioal analysis showed that there was no
signific:nt changes in A, {abag population in different
villases in plesins, Maximum populati n was recorced in
Chaghoor Village (6.274) followed by Engandiyoor (5.933),
Urakoe (4.622) ~nd Pushakkal (b,380) (Table B,A).

The population count was higher under direct
sunlight concition (5.713) than the partially shaded
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Table 7.A. Means of ﬂ Lﬁg population in different
)

villzges um hilly areas
Y Means of Means of
Villeges trangformed original data
data (retransformed)
vy Psnanchery 2.9 6o 117
V3 Puthur 2.977 7.803
V,  Parlikkad 2.901 6,416
Ranks 1 2 3 [
v, %, v, v,
Table 7.B. Means of A, population under different

conditions in medium hilly aress

Means of Means of
Conditions tronsformed  orizinsl data
data (retransformed)
Cy Partially shaded 2,875 9.266
condition
condition
Ranks 1 2
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Table 7.G. Meana of A,  populntion in different
months in hilly areas
Months Sranaformed  originel data
data (retransformed )
M, January 1.125 0.266
L February 1.0 0
My March 1.051 0e105
M, April 1.051 0.10%
M May 2,191 3.800
Mg, June 5. 140 25.420
M, iy 7.799 59.820
Mg August 4,573 19.912
H9 September L, 181 16,481
My October 3.663 12,418
M,y November 1,250 0.563
My, December 1.0 0
C.he 0,05 = 0.813

Ranks

1 2 3 % 5 6 7 8
W Mg Mg Mg Mo Mg My My My M



55

condition (4.852)., But the difference was not
significent (Table 8,B).

July (25.0+1) and - August (25,081) recorded
the maxivwn aphid populstion followed by June (19.39)
and Septemver (15,1%1), But the difference in
population bLetveen these months was not significant,
June, July, Auiust and September showed significantly
higher aphid population eount than October (10.,601),
Very low population was noted in May (1.43}) and during
November 1980 to April 1981, A, fabae was practically
absent in the plnins (Table 8.C). Analyais of wvariance
table is given in Appendix X.

2+.3. Comparison of A, - populatisn in medium hilly
areas and¢ plains erent months

There was no significant difference in aphid
population 4in medium hilly areas anc plainsg (Studentt's
't! « 0.033). In certain months mediui hilly areas
recorded hizher popul:tion and plains lower and in
certain other nmonthe vice versa. The maximum popul:tions
recorded in mediun hilly area was during July (59.820),

1.2.1, Grpophical representation of aphid popul-tion in
medium hilly areas and plains in different months

A periodic function was fitted to study the
fluc.Lustion of aphid population in plaine and medium



Table 8.A, Means of 3& pooulation in different
8

villsgzes
Means of Means of
Villages tranaformed original data
- data - (retrsnsformed)
vy Pughakkal 2.320 4,380
W, kngandiyoor 2,633 , 5.933
Ranks 1 2 3
v, W, v, v,
Table 8,B, Means of A, population under different

conditions in ailns

56

Means of Means of
Conditions transformed original data
data (retranaformed)
condition
¢, Direct sunlight 259 5.713
condition _
Ranks 1 - e



Table 8.C. Means of A,
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population in different

months in plains

Means of Means of
Months tranaf ormed original data
data {retr.nsformed)
K.‘ January 1.0 0
”2 February 1.0 0
M, April 1.0 0
Mg May 1,560 143
Mg June L. 511 19. 349
H7 July 5103 29, Ot
M. august 5,103 25,041
H9 September L,37% 18, 11
Kw October 3.406 10,601
n, 1 Noveaber 1.0 0
CoDo 003‘)' = 0!»9?3
Ranks 1 2 3 6
¥ Mg M % My
Mg M2
M,
M,
My
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hilly aress in different months (Fig.h and 5).
Obgerved and expected mumber of aphids per plsnt in
medium hilly areas and plains cduring different wonths
are given in Table 9,

It can be seen from the table that there is
congiderable agresment between observed population
count anc expected population count on the basis of
the fitted periodic function. R2 was 79 per cent in
tie case of medium hilly areas which inuicates that 79
per cent of the total vnriation in the population
count could be explnined by the fitted trignometrie
function, In the case of plains 112 vas 91 per cent
vhich alsH shows the most suitability of the data to
the fitted curve,

The maximum aphid population was cstimated
from the graph to be in July in »dium hilly areas.
This als> agrecs vith the observed data. 1In the case
of plaines ﬁm graph ahows the expected maximum aphid
population during August but the observed waximm
populaticn was in July. The discrepancies found may
be due t¢ sampling {luctuations,



Table 9.

Observed and expected number of aphid population
per plant in medium hilly areas and plnins in
different months

59

Medium hilly Plaing
Months Areas

Observed Expected Obgerved Expected

population powlatioa population popul~tio:

count eount count count
January 8.16 0 8.8 0
February h,25 0 4,9 0
March 033 0 0 38
April 3.42 177.15 0 139
May 181.09 %33.37 46 351
June 693.14+1 661.9 716 539
July 1351.83 801.67 852 654
August 723.0 661.9 651 665
September 496.50 566 .8 517 539
dctober 352.75 L8301 376 390
Noveuber 1,75 227.79 1 178
December 742 0 2 0
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1.2.2, Hature of damage of A, guiraecols and 4, fabae

Nymphs and adults suck sap from tender shoots
and leaves causing severe crinkling of the leaves.
As a result Ghe plants got stunted and the leaves had
a crinkled nppearance (Fig.6).
1.2.3, Intensgity of attack of aphids per plant in

ﬁﬁ?e%?mﬁﬁgni” aifferent months under

In mediun hilly areas the maximum atteck was
nt Pananchery Village (1.256) followed by Puthur (%,028),
Parlikikad (1.025) and Vellanikkara (1.005) (Table 10.4).

¥hen different conditions were compared 1t
wvas geen that pertially shaded condition (1,149) recorded
slizhtly higher intenaity of attack tihian direct
sunlight concition (0.977) (Table 10.3).

July (2.877) recorded maximum intensity of
attack nn¢ it was significantly higher than all other
months except August (2,356). Lesscor intensity of
attack was noticed during December (0.520), January
(0.311), February (0.212), March (0.113) and April
(0.059) (Table 10.C). Analysis of variance is givemn
in Appendix XI.
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Table 10.A. Mean soore values indicating the intenaity
of attack of aphids in different villages
in medium hilly areas

Means of Mpans of
Villages transformed original data

data (retransformed )
Vy Vellanikkara 1.416 1.005
V, Pananchery 1.502 1.256
v3 Puthur 1.2 1.028
Ranks 1 2 3 b

v, vy %, v,

Table 10.3. Hean score values indicating the intensit
of attack of aphids under cifferent conditions
in medius hilly areas

Maans of Means of

Conditions transformed original data
data (retransforped)
C, Partially shaded 1.466 1.9
ocandition
C, Direot sunlight 1.1406 0.977
condition
Ranks 1 2



Table 10.C, Mean secore wvalues indicating the intensity
of attack of aphids in different months
under medium hilly areas

Months Means of Means of

o e nstorred)
M, Jenuary 1. 14§ 0.31
M, Febru-ry 1. 101 0.212
My March 1.05% 0.113
¥, Aoril 1.029 0.059
Mg May 1. 560 X
Mg, June 1.708 1.917
M, July 1.969 2.877
Mg August 1.832 2,356
My September 1.625 1,641
My, Octover 1.064 1. 143
My, November 1.513 1.289
M,, December 1.233 0.520
CoDe 0405 =  0.21%
Ranks

1 2 3 & 5 6 7 8 9 10 " 12

My Mg Mo My My My Myg Mg My My M3 K
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1.2.%, Intensity of attack of aphids in plains in
different months under different concitions

In the plains, maximum intensity of attsck was
at Engandiyoor (1.045) followed by Pushskkal (1.0%%+),
Urakom (0.880) and Chaghoor(0.836). But the difference
in intensity of attack was not si;nificant (Table 11.4).

Higher intensity of attack was noticed under
direct sunlight condition (1.016) than prrtially
shaded condition (0.866) (Table 11.B).

July recorded the maximum intensity (2.952)
and 1t vas significantly hizher than all other months
except August (2,337). June (1,9%1) and September
(1.789) recorded almost the same intensity of attack.
The intersity of attack was negligible during November
(0.386), December (0.438) Jamuary (0.450), February
(C.395), March (0.199), April (0.119) :.nc¢ May (0.428)
{(T:ble 11.C). Analysic of variance table is given in
Appendix X1I.
1.7+%. Comparison of intensity of aphid attack in

medium hilly areas and plains in different months

There was no significant difference in
interisity of attack of aphids between medium hilly
areas anc plains (Studentts 't « 0,516). Maximum
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Table 11.A. Mean score values indicating intensity
of gttack of aphids in different
villszes in plains

Means of Means of
Villages tranaformed original data
data (retransaformed )
V4 Puzhakkal 1.419 1.0
V2 Chaghoor 135 $.836
V3 Urakom 1.371 0.880
V), Engandiyoor 1.430 1.005
Ranks 1 2 3 L
W, v, Y3 Va2

Table 11.B. Mean score values indicating intensity of
attack of aphids under different concditicns

in plains
. Means of Means of
Concitions transformed  original dnata
data (retransformed )
C.' Partially shaded 1.360 0.866
concéition
02 Direet sunlight 1.420 1.016
eondition
Ranks 1 2
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Table 11.C. Mean sgore vaolues indicating the
intenaity of attack of aphids in different
months in plains

Honths | tranaformed  original data

data (retransformed)
M, January 1.204 0.450
M, February 1+181 00395
My March 1,095 0.199
M, April 1.058 0.119
M May 1.195 0.28
M, June 1.915 1,941
My July 1,988 2,952
Mg August 1.827 2.3%7
Mgy September 1.670 1.789
Myq Ostober 1,406 0.977
M,q KNovember 1.178 0.3688
My, Decenmber 1.199 0.138
C.D. 0405 =  0.199
Rerks

1 2 3 % S5 6. 97 B8 9 10 11 12
My Mg Mg Mg Mgq My Mgy Mg My My My B,
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intensity of attack was in July in plains (2.952)
nd mintmum in medium hilly areas during April (0.059).

1.2.6. Correlation studies of aphids and 1ts predators

In srder to find out the relationghip between
population of aphids and popul:-tion of its predators
sinple linear correlation eoefficients were worked out
and their significance was tiated by using the *'t' test,
The results showed that there was no significant
agsociation between the population of aphids and popu=
lation of its predators.

3. Braghycaudus baliebrysl Kitb, (Apiddidse s Hemiptera)

These aphids were found in Idukki :nd Wynad
areas of Kerala and were entirely absent in the plains,
A3 a result of attack of the aphids the plants presented
a wilted nppearance and most of the leaves on the pl:nt
became folced and rolled longitudinally (Fig.7 and 8),

4, Coptosoma sp. (Platospididee s Hemiptera)

Body broadly avate, moderately convex above,
very slightly convex beneath (Fig.9), Head usually
small, eyes somewhat prominent. Ocelli nesrer to the
eyes than to each other, Scutellum covering almost the
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entire abdonen, Hemelytra lon: and bent beneath
scutellun, Tarsi two segmented, ILength 2 to 3 mm,
width 2.5 om.

adults suck sap from tender parts of the plant,

These bugs were present on @hromolaepg throughout
the growth phase of the weed and were collected from
all village= in Trichur District nnd other districts

of Kerala where survey vas conducted.

5. gepaptis plarofusca Dist, (Plataspididre 1 Hemiptera)

Body obovate, very convex sbove and beneath,
Head depressed antriorly. Fostrum reaching the third
or fourth abdominal segment. Antenmnae five jointed
and basal Joint not reaching the apex of head. Pronotum
strongly deflexed anteriorly, scutellum larg:, canvex,
extending to the apex of the abdomen. length of body
L mn (Fig.10).

The adults suck sap from the tender leaves
and gstom.

6. Jattizelle gevionign Melioh., (Cioadellidae : Hemiptera)

Body 1s pale yellowish and eyes are brown,
Tegminys hysline, pale yellowigh with tender wveins and
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membrane hyaline. I&gs pale yellowisgh, Dorsum
commonly orange yellowish with a black spot, Length
about 5: to 5'25 mm (Fig.11).

Adults suck sap from tender shoots anxi these
were present in very few numbers to cause any asppre-

ciable damage.
7. Bepdsia tabacl Gen. (Aleyrodidae i Hemiptera)

Very small insect with seven segmented antennae,
two ocelli and a pair of reniform compound eyes. Wings
are opaque and whitish. Fostrum is three segmented.
Tarsi are two segmented terminating into pad like
empodium, The adult 4s about 1 gm long and the whole
body 18 covered with a white, waxy bloom (Fiz.12).

Ba tabacl is only an oecasional feeder of
Ca gdorata.

8. leptocorise acuts Thurd (Coreidas : Hemiptera)

The adult bug is olive brown and ventrally
green, The legs are ochraceous brown, It measures
about 15,5 to 17 mm long, wvith antennae inserted well
up on sides of head and a four segmented rostrum, The
pale yellowish green nymphs possess cdoriferous glands
in the fifth abdominal segment (Fig.13).
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The adults as well as the nymphs suck aap
from the tender parts of the plant and found in numbers

in certain areas.

9. Riptortus pedesgtris Fb. (Coreidee 3 Hemiptera)

The adult 18 a uark brown elongsted bug with
tvo black bands ventrslly on the abdamen., It is about
15 mm t5 16 am long and 3 ma %o b mm broad scross
tie thorax. Sternum somewhat rediisheochraceocus with
prominent pale cochraceous spots plac~d near coxae. Legs

ochracecus (Fig.1%+),

The acdults suck sap from tender shoots and 1¢

was recorded only in few numbers,

10. Dysdercus kosn tgdiFb. (Pyrrhocoridae s Hemiptera)

The bug 1 medium siged with blackish marking
on the wings and white bands on abdomen, The rostrum
is four se:mented, The legs possess rotatory coxse,
threc~segmented tarsi and pulvilil (Fig.15).

The adults suck sap from the tender shoots and
the prmulation count was very low.
11. Leptogentrua sp. (Membracidas : Hemiptera)

Adults are 6 to 8 mm long and 5 to 6 mm broad

at lateral pronotal process, Front of pronotum more or
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less obliquely prominent towvards face pronotum with
anteriorly produced transverse processes, posterior
process slender, emitted a little before posterior
margin of the pronotum and well sgeparated from the
scutellum and abdomen (F13.16).

These bugs suck sap from the plant throughout
the grouwth phase of the weed, but the population count

was very low,

12. Cogeosterphus minutus Fabrioius (MembracidaesHemiptera)

The adults are dark brownish with a length of
2 to 3 mn, Eyes hemispherieal and dull white, Ocelll
nearer to eyes than to each other, Pronotum black with
large tubercles and granules. Posterior proces: broadly
triangul-r and slightly elevated, Tegmina without
pterostigma and the apieal area tinted with reddish brown
patches. Tegminal veins are large (Fig.17).

Thiseinsects were present throughout the growth
phase of the pl-nt and these suck sap from the tender
ghoots, But the population count was lov to gause any
appreciable damage.
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13. Apiop sp. (Apionidae t Coleoplera)

The adult is a minute weevil measuring 2 to
2.5 mm lon: vith a conspicuous, curved snout. It is
dull black in colour, Rostrum straizht, first segment
of antennae (scape) is small and the remaining ones are
not geniculate or elboved with the seape. Elytra with
deep furrcus amki covered with.lbhairs. Abdomen is
globulsr anc the body ia langer than the rostrumv and

head (Figo 18 )o

Theoge are usually seen on the lower leaf surfpces,
As a resgult of feeding, small irregular holes are se:'n
on leaf surface. These feed on the flover: during the

flowering season.

Thrge were comuon at Vellanikhara, Puzhakkal,
Pananchery and Parlikicad when there are new flushes on

the pla!'ﬁ’u

(Curculionidae t Coleoptera)

The adult beetle 15 smell, 2.5 ma3 long and dull
blaek in cnlnur, TFostrum i3 abruptly turned downwards
and head 1s nore or less sunkew into the prothorax, First
sezment of antennae (scape) is long and the remaining



o i e

I A e ot et o e




ones are elbowed, Furrows are not sc deep as in Apion.
Abdomen elongate and with hairs. Rostrua and head
together 15 as long as the remaining body (F1g.19).

They cat away portions of the leaf creating

holes on the surfnce,

15, Astycus purovittatus Heller (Cureculionidae s Coleoptera)

A weevil vith 7 to 10 mm length and 3 to 5 ma
width, iyes lateral, rostrum deflected and longer than
head, Antennae inserted before the middle of the rostrum,
the scape reaching about the middle of the eye. Legs
with: the front pair raother longer and distinctly stouter
than the others. Each elytron with two broad lateral
green stripes enclosing a narrover black stripe., 7The asides
of the prothorax are less narroved behind ami therefore
less strongly rounded. The apicsl fringe of the elytra
is shorter (Pig.20),

The weevil vas present in numoers in the
vWadekkanchery area during December 1982 and found feeding
the folianfe of the weed.

16, AmbX{rhipua sp. (Curculionidae 3 Coleoptera)

A small brbun weevil with light green markings
an the sides of the bouy. Antennae geniculate, Protherax
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little longer than broad and longer than the head.
Elytra ovate. Legs slender, Femoras flattened., Tibine
straight and simple, Total length &4 to 5 mm and width
2 mm (Fig.21).

This was very common in Wadakkenchery area in
the minths of October-Novesmber 1979. They feed on the
leaves and {lovers by cutting small holes on them.

17. Mylabris sp. (Meloidas s Coleoptera)

Bectles are medium sized, 1.25 to 2 cm long.
Body blackish, Conspicuous red lines on the elytra.
The head 1s hypognathous and 1s joined to the prothorax
by a distinct neck (Fig.22).

These feed on the weed flowers cecasionally.
18. gorypodes sp. (Chrysomelidae t Coleoptera)

Adult beetles are dark violaceous or purplish.
Body is subeylindrical, sides nearly straight and very
slightly narrowved at the apex., Dorsal side as well as
the legs are bluish green, DBody length about 5 to 6 mn
(Fig.23).

These bectles feed an the leaves making irregular
holes here ané there and were present only =t Vellanikkara
Village in few numbers.
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19. Carvedon sp. (Bruchidse t Coleoptera)

These dull brownish beetles sre stout bodied
«nd are 4 to 6 mm in length. Head constricted behind
the eyes eyes bulging, hardly emarginate in front and
frons earinate. Elytra are short stridted and do not
cover the tip of abdomen, Hind tibia strongly curved,
its inner apical angle produced into a long process,
The tarsi are five segmented ending in claws hooked at
base (Fig,2+).

These beetles were found feeding on the flowers
occasionally,

20. Pericallia ricimi Fb. (Arctidae s Lepidoptera)

The moth is stout with a body length of 1.6 cn
and wing apan of 5,1 em. The forewings are fuscous brown
vith pale ringec dark spots. The hind winss are
crimson with four bands including a merginal dand of
black blotches, The abdomen is crimsun with black bands

(F15425 ).

The youn; larvae feed on the surface tissue of
young leaves and in the later instars they feed both by
serapping anc by devouring the whole tissue, These were
" collected anly from one location in Vellanikkara during
June-July 1982,
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21. Piacrisia obligua Wlk. (Arctiides s Lepidoptera)

Mpdium sized insect, yellowish in colour with
black spots and bands on the wings. Larvae found
defolisting the weed in Peechi area during Novembere
December 1982 and pupate in bost shaped cocoons. Totally
the life~cycle occupied about four to five weeks (Fig.26).

22. An unicdentified agromysid (Agromyszicae s Diptera)

Very minute fly, blackish, wings are hyaline
(Fig.27).

The 1~rvee mine into the leaves and eat through
the mesophyll leaving the two epideraal layers intaect,
It pupates in the lorval mine and puparium is long, oval
and paloe red in culour, These were collected only from

Vellaniki:ara area,
23. Hdaplothrips gowdeyl Franklin (’hdeeothripidae 1Thysanoptera)

Small, dark brown slender bodied insects. Antennas
3ix to eight segumented, Head with a pair of small compound
eyes, Wings membroneous, very narrow and fringed with
long setas., The abdomen long tspering posteriorly and
compesed of 11 segments, Length 2 mm (Fig.28),

Both nymphs and adults feed by lacerating the tissues
of the inflorescence and found in numbers,
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DISCUSSION



DI.CUSBION

A detalled survey of the pests asscciated with
Ca odorats was concucted in the Trichur District from
November 1980 to Nctober 1981. In addition to this, an
objective survey was carried out in five other selected
districts of the Kerala State. The insect pests occurring
on G, odorata in different localities were recorded.
Studies on the biology and sessonal fluctuations of the
different spscies of pests were attempted., Tie results
obtained in the studies are discussed below.

1. Aphis spiraegolas

Morphological studies showed that the antennal
characters were most useful in separating the instars.
Antennal lopith vas maximum in adult (0.753 mm) folloved
by fourth (0.580 mm), third (0.492 =mm), second (0.368 mz)
and first (0.287 mm) instars., Statistical analysis showed
that the difference in antemnal length was signilicantly
different in various instars. HNumber of antennal
segments was another important character used for
distinguishing certain of the instsars. A nymph of first
instar possess four sezmented antemna . while the second,
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third or fourth inst-rs have five segzmented antennae,
The adults usually have six antennal segments,
According to Eastop and van Emden (1972), the number
of sezuwents in the antemna of aphids is four or five
in the first instar, five in second inster five or six
in third instar and six in fourth instar and adult,

QOther characters that were used in separating
the different stages were body length, body width, cornicle
length and colour and caudal length, The cifference
in body length between first and second instar, second
end third instsr, fourth instsr and adult were found to be
insignificant., Cornicle lengtn was found to be signifi.
cantly differcnt in third (0.068 mm), fourth (0.113 m)
and sdult (0.161 m:) stages., Besides, the cornicle was
cueh darker and cauda was more prominent in the later
instars., The first instar cauda was not distinet, but
it was sbout 0,10 mm to 0,16 m» long in the adult,

In the alate forms, the wing buds were well
developed in the fourth instar and usually the fore wing
buds were found overlapping the hind wing buds,

1.1. Populntion density of A, spiraecols (apterous)
per plant

The popul-tion density was relatively higher
uncer partially shaded condition in medium hilly areas
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(190.324). Contrary to the above, a higher populsztion
was seen under cirect sunlight condition (1%1.158) than
pertially shaded condition in the pleins,

Out of four villages surveyed in umedium hilly
areas, a maxious aphid populetiun wasg in Pananchery
Village (194,915) and the minimum was in Parlikked
(166.651). In pleins Chaghur Village (1l ,13G) the
population was relatively higher than all otner villages.
But there was no significant ¢ifference between the
villages in the medium hilly areas and in the plains with
regard to the aphid population,

Furtaer, in medium hilly areas the month of July
(1306.690) recorded a signiricantly higher population
followed by June (720,621), August (672,710) and
September (528,18C), During Decenber, Jsnuary, February,
March »nd April the population eount was very low. The
sane was the case in plains too with a .maximm aphid
popul~tion in July (708,69) fallswed by June (706,030),
Aaugust (657.440) nnd Septeaber (503.450). Eventhough a
relatively higher aphid populstion was noticed in medium
hilly areas than in plains, this difference was not
found to be significant,
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1.2, Population density of A, 3piraecola (alate)
per plant

Compnred to apterous form, these were few in
number. In medium hilly areas maximum popul-tion was
noted in Puthur Villeje (3.448) followved by Parlikked,
Pananchery =»né Vellanikkara., A higher populstion was
recorded in Engandiyoor (2.367) in plains than all other
villazes survey:d. No significant difference vas
noticed in the aphid populstion between the villages of
both the plains snd medium hilly areas.

In medium hilly areas, alate forms wvere higher
under partiasliy shaded conditions (3,012) than in exposed
conditionsg (72.,007). 3ut in plains the alate forms were
more under expozed condiiion (1.759) than p.rtially
shndad condition (1.1465), The cifference sctween the two
conditions in varicus topographies was not, however,

In both medium hilly areas (1:,019) as well as
pPlains (B,431) the alate form was signilicantly nigher
in count during July than all other months. During
Jetober, November, Deceusber, January, February, March and
April thece ashids ware practically nil in botn the
topographies,
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As a result of attack of the aphid, the vigour
of the plant was cunsidersbly rﬁduced and in severe
cases the | plant became stunted, thereby curtailing seed
production consicerably., Thus a partial fatllure of the
weed in co petition with the other weeds of the plains

was observed,

As S2iraecola hgl a wide host range like Azeratup
sonygoldes, Amaronthus virldis, Bougaipvilloes sp
Capsicum annug, Chenopodium album, Citrus aurantifolium,
Solocasla antiguorum, Cosmos sp., Cucumis sativa,
Sucurbita maxima, Rahlda sp., Sardenis sp., Heldotropiug
dndicum, fiblscug rosasinensis, iycopersicus gsculehiam,
Brupus domegtica, BYrus sP., EYIUs comaunis, Haphanus
aativus, Solonuk melougens, d. nlarudg. Yieda fuba and

2. Aehis fabze

These aphids were present on the weed in =211 the
villages noth under direct sunlight and partialiy shaded
conditions from May to October,

Stotistic-l analysis showed that in medium hilly
areas maximuz popul-tion was in Puthur Vills:e (7.803)
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and 1in plains it was in Chashur Village (6.274). In
medium hilly areas A, fabfeves maximum under partially
shaded condition (9.266) and in plains in direct
sunlight condition (5.713. Tne maximum posulations
occurred in July (59.820) fallowed by June (25.430),
Angust (19.912), September (16,481) and October (12.418)
in pediurm hilly areas. In plains, July and August
recorded the maximum 10%13 of populntion (25,0+1)
fallowed by June (19.3+9) nnd September (18.1%41). In
both cases paximum population wvas in July. The favourable -
climstic conéitions and tender stnge of weed growth may
perhaps be the factors that led to rapid multiplication
of the aphid during that period.

The aphid-attacked leaves presented a crinkled
appear-nce of leaves and the orinkling was often less
intense than thct caused by A, apiraecols, However,
anly a relatively few plants were seen affected by these
aphids and in some cases, both the species of aphids
vere found existing together in the same plant,

Host plents of A, f£abag includes Beans,
Sugnrbeat, Dock, Popples, BUoOYRUR spp., Yiburnug spp.,
AlLtarnanthers phidoxeroides, Gestum sp. Mirabllis ep.

Selanua piaua, Visla {sba ete.
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In general, maximum population was recorded
in July followed by June, Auzust, September and
Octover, Dayakar Yadav g% al. (1981) recorded high
population of Joxoptera odinas during the months of
Aigust and 3eptember in India. Ascording to van Emden
(1972) 14ght, wvind, precipitation, air humidity and asr
tempersture are the important canditions vhich regulate
the population density of aphids, The number of
As Zpirascala tsken in traps were correlated with rainfell
two veeks before trapping (Wijs, 197+)., This clearly
indicates that aphids survive better in moist climatic
condition with low tenmperature. The stage of the weed
13 also an inportant factor regulating the abundance
of aphids. From June to Jetober Chromolasng produces
new flushes pnd 80 also the higher aphid popul:-tion in
that periocd. A high population of Zoxopters odinse vas
found on the new flusghes of §, gdorata in India (Deyakar
Yadav gt al., 1981).

Fram Noveuber onwards, the wecd starts
flovering anc the aphid popul:tion decreased considerably
during November, Deceuber, January, February, March and
April due to lack of favourable food material and
adverse clinmatic conditions like high terperature,



83

Besides various predatory coecinellids like Mppnochiliuag
Bexmaculata, Stethorus sp., Sgympug sp. and syrphids

like Durpgus gserratug were found preying on A,spiraecola
and these appeared to play an important role in checking
the aphid population, Even then, there was no positive
correlation between the predatory populastion anc aphid
population,

1.2.1. Correlaticn studies of aphids and its predators

The correlation coefficient between the
population of aphids and pupulntion of coecinellids was
founé to be 0.185, This was slightly lesser than the
critical value U.195. It seems that there is some
positive relationship betwsen populatian <f aphids and
population of coecinellids., Hunegigniiicance of corre-
lation coefficlent may be cdue to smaliness of the
obgserved sample. Correlatiun coefiicient between aphids
and syrphid: was 0,052 which was too low to be given
any importance.

1.2.,2, Intensity of aphid attsck per plant

Intensity of aphid attack was maximum at
Pananchery Villase (1.256) in medium hilly areas and



84

in the Engnndiyoor Village (1.045) 4in the plains.

When different conditions were compared, high intensity
of att:ck was under partially shaded condition in
medium hilly areas (1.1%9) and it was uncer direct
sunlight condition in plains (1.016). In both plains
(2.952) and mediun hilly sreas (2,.877) maximum attack
vas in July., From the results obtained it could be
gecn thet the maximun intenaity of infestation by

A. Spiraecola onc A, fabae was 2.952. This level of
infestation is too low to achieve the desired level of
control of the weed, |

On ascount of the polyphagous nature and
very low infestrtion levels of the twoe species of aphids

nawely, A 324rzocols and A, fabag, these cannot be
considered as potential agents for the bioecontrol of

Lhromolaena.
3. Braghycaudus helichryal

These aphlds are pale yellowish in colour and
wvere noted in Idukki and Wynad areas of Rerala. It was
totally abgant ir the plains., The aphid may be adapted
to the cooler climetic conditiong of the hilly tracts
and a8 such the candidate 13 unsuitable for any biolo-
#ical control work in the plains,
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The attacked plants p_rannts a wilted
appearance znd the leaves become folded and rolled
longitudinally, as against the orinkling caused by
As Bpirascola. Often the whole plants exhibited the
symptoums, whereas a number of leaves may be left

unaffected vhen infested by 4, spirmscols or A.fabas.

Alternate host plants of B, hellchryfi are
Anaphilis sp., Calamintha sp.,
Sicotiana febacup, PErupus triflora, IE. armenisca,

. Rersisca, Byrus gdogestigs ete, Since the host range
include plants of economie importance the insect gamot

be congidered as a bio-control agent of pramise.

“. Goptosoma sp.

These hugzs were gollected from all the areas
surveyed and wer: pregent mostly on the tender parts
of the weed, Adults sucked sap fron the weed vithout
causing any sericus damsge to the weed and so the bug
is ineffective t: check the growth of the weed.

It is a notorious pest of pulses and other
Plsntation erops like Caghew and Mango. It has also
reported on avenue trees like Pongamia glabrs, medicinal



86

plants like Eawolfia sarpentina and green manure

plants 1ike Segbanis Arspdiflora. 8ince Coptosoump 1s
a serious pest of many ecanomically important plants it

cunnot be considered as a biologicsl control agent,

Ine record of Copkogoma sp. on £, odorzta is
reported for the first time,

5. Sepontia pirofusca

The infestation by this was observed in the
Pan-nchery Village during November-Deczmber., Thess vere
found resting on the under surfnace of the leaves and
incurring negligible damage to the plant, Hovever, it
has not been reeordéd as a pest of economic plants in
Kerala.

6. Tetilgella gevionica

These Jassids were noted at Pananchery and
Vellianikkars Villages in medium hilly areas. These
appesred only as casurl feeders of £, ocorats and their
population wvas extremely low for effectingi any apyreciable

damaze on the weed,

Bala Subr:manyam (1981) recorded nymphs and
adults of I, gavlionics as fesding on tender leaves and
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infiorescence of cashew in Kersla, Hence the release
of the jassid for bio-control cannot be recommended in
view of the risk to the cashew plantations.

7. Demdsda labacl

The incidence of the pest was noted in the tender
stage of the plant and the populatics count was too low
to cause perceivable damage., van der Laan (1940) observed
Dy $abagl as a common pest of §, gQuorsta in Sumathra.
Accordinz to hin £, odorata wvas a regervolr of virus and
these flies act as a carrier of 1t,

There are many host plants for 3, Labagl -nd the
inportant ones are Jossydium sP., Jlcotiana tabac. um,
Bolopun plgrum, S. gelongena, 3. luberosug, Pisus sptivun,
Manihot utilissiua, Capaicuz fxutesgens lpogoea SP.,
Sordandrun sativui, Zipnia slegans, Phyilanthus sp.,
Monordica charantla, Cucumis sativus C. gubeacens, C.melo,
Ly genarda Yulgards, Cllrullug Yulgards, Drassica Qleraces,
&s Inka, 2. compedtyis, faphepus sativus, Sida gordifolia

snc Cleome yiscoga. The wide host range of 3, tabagl
hinderg its field release as the biological control agent,

8. Leptogorisa ascuta

During the présent survey this insect was noted
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at Puzhagkkal Village during September-October and at
Vellanikkar: during December, Ihis may Le an occasional
feeder of ¢, odorata and has not vrought any com.aentable
destruction to the weed, |

The dmportant host plants of L, aguts are QJrvaa
aatlys, RBanicup erusgalll, B. galonus, P. flaviduag,
£+ pildare, gorghum Yulaare, Llgitaris copgap. uinalis,
Elsugipe gorucana, Setaris Lial lca, 3. glauca, Cyperus
Xotundus, ¢. pdystachys, Paspalun dilatatun, Pennigetua,
Sypboldewa, Sacehurum officinarum and Myristics {racraps.
Since these are all economicnlly important plants, the
question of eonsidering the insect for bloecontrol work

does not arise,
9. biptortus pedestris

Colliected froo Puthur and Chaghur Villages during
Hovenber-Decenber, Ewenthough the bugs were found sucking
sep fram tne weed, they were found to be very few in number
to check the growth of the weed,

Moreover the bug 1s a serious pest of pulse: -nd

cardomoz =nd causes heavy d-mage o ti:e crops.



10. Pypdercus koepigdd

These bugs were observed at Urakon Village
during August, at Vellanikkara during September-dctober
nnd at Parlikkad during August. Jalamkar g% al. (1974)

recorded D, kosnigdl on C. odorats in Maharashtra and
Prabhu and John (1975) cbserved the feeding activity of

thie same insect on Chromolaepa in Kerala.

It attacks Cotton, ARalnogciiug sagulsntug,
Z25 mave, Penuigetus typholdewr, iibiseus cinnahipus,
Solanup vervacifolius ete. and so the release of it for
the control of the weed has to be prevented,

11. Leptogentrua sp.

Thege were collected from all villiages surveyed
snd noted at Malappuram and Idukki Districts of Keralas.
The low population ¢ unt agcomplished any obvious ruin
on the wvecd by feeding.

Jeptogentrug sp. was found feeding on many
other economically importsnt pl-nts like Citrus, Ber,
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Tamprind, Sorghum, Sugarcane, Cotton, Redgrsm, Pea, Mango,

Sunflower, kose etc, and its wide host range seems to be

a disadvantage in selecting it as a naturai enemy for the

biolo. ical eontrol of the weed.
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12. Cogcoatarpbus minutus

This seemed to be very common in Trichur,
Malsppuram, Idukki, Kottayam and Ernakulan Districts,
The damage inf.icted by this insect was found to bhe
neglizible,

3ince 41t 1s not a serious pest of any of the
economic plants, it may be considered as a possible
agent for the bioe-control »f the weed.

Previous records of cowbugs on Bupatorium sp.
inciude Entylia bactriana, E. garipat: and Iomaspis Kubra.
However, during the present survey they were not observed

on Q. 9corata,
13. Apdon sp.

Azdon seerdd to be a pest of G, odorgts at
Vellanikkar~, Pughakkal, Pananchery snd Parlikkad areas

and this wvas pregent in all the stages of the weed except
in the senesence stage, Feeding cause small holee on
the leaves and flowers of the weed but the overall damage
is negligible.

Agcording to Sugathan (1979) A, brunneonizrum
is a promising pest for the biological control of L, giokats
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in India, Cruttwell (1970), 8shroder (1970) and
Ivens (197:+) :dso recommended this seed eating beetle
as a good blologiecal control agent of G, oorsta.
However, the Apion sp. reported above 1s cdistinctly
¢ifferent from j, brunneonigrug and hence requires

further study to prove its effectiveness against (hromolaena.

%, Aatycus aurovittatus
The weevil was present in Wadakkanchery area

ant this wes found feeding tie foliaze of tue weed, but

not to any appreciable extent,

8ince A, agurovititatus has not recorded as a
serious pest of any »f the eeonomic pl-nts, that may
congidered as a candidate for bio=control of the weed,

15. Amblyrxhipus sp.

The weevil was very comuon in Wadskkanchery area
during ‘ctober-November causing minor demage to the plant,
This has so far not been recorded as a pest of economie
plants in Kerala., Further studies are reguired to
evaluate the potential of this insect for bie-control of

the veed,
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16. Mylsbris sp.

This was colleoted from Vellanikkar: during

January nnd found feeding on the flowers of the weed,

There is no previous record of Mylabrig sp. on Chromolaspa.

Krlabris vas recorded as a flover feeder of
Groundnmut, Iendi, Cucurbits, Cowpea, Fedgr=m and
Black4ram and herce 1ts release as a biological control
agent of C, odorata in Kerala cannot be recomiended,

17. Sorvpodeg sp.

Thege beatles were collected from Velianik.ara
durin; November-Decemner and they were found feeding on
the lenves meking scattered irregular holes, This was
found feeding voraciously on Hemedeames in.icua which was

seen cammonly in between Chiromolaena. Being a minor pest,
1ts use for bioecontrol work is doubtful,

1€. Garyedon sp.

This was observed during December-J:-nuary at

Vellanikkara Willage anc found feeding on the flovers,

The host r:nge of Garyedon sp. include Igmarindug
dngica Caamla fistula, C. tora, $. cecidentalis, AlRizzla
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dehbek, Agscls arabiga, A. ReBnatc anc¢ Gorvsantiemug

S.inerarisfoliug, The insect ecannot therefore, be
considered as a biologiesl eontrol agent of £, 2dorata

in Kerala.

19. Perisallis ricind

The lervee of Po rigind collected from
Vellanikkare during June-~July were found feedingz on
he leaves of G, odoratg. It eamnot be considercd as a
bioecontrol agent for the control of C, ocorata due to
its polyphagous nature,

2G. Discrisla obligua

Previous records of arctiids on §, gdorztn
include pareuchaetes pseudaingulats, Afmalo SIIavacs
nn¢ Batigmene acrsea. However, any of these insects was
not observed on Chropolasng during the present survey.

21. Haplo¥hrips gowdeyl

AMdults and nymphs faund feeding on the inflorescence
without cau ing any serious damage to check the grovth
of the weed. This insect i3 reported to has » wide
host range including Bhendi, Hollyhocks, Pennigetum

tyoholideun, Zea mays ete. T™his camot therefore, e
considered as a bioe-control agent,
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SUMMARY

A survey was conducted in the Trichur,
Palghat, Malappuram, Brnakulam, Idukki and Kottayam
districts of the Kerala State during November 1980
to Jctober 1981 to study the phytophagous insects
as:ociated with Chromolaenpg odorata L. and to ascertain
the secope of using some of the promising ones for
bio-control, In the Trichur District, the area was
demarcnted into medium hilly areas and plains and
samplin: wa: conducted once in every month, In the
other districts a ruapid random survey was conducted,
Altogether the following 23 specles of insects vere

recorded on the weed,

1. Hemipteran pests
1.1.ARhds apdrascols pateh

Alante snd apterouws. forms of these aphids vere
noted in all the areas surveyed., Studies on tielr
biology shoved that there are four instars, each occupying
for about one to two days. The acdult 1ife span is about
6 to 10 de=ys.
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The maximum number of apterous form was
reccorded in Panmnchery Village of medium hilly area
(12,915 per pl-nt). 1In the plsins the maximum
number was found in Engandiyoor Villaze (112,316 per
pl-nt), The population level was at its peak curing
July in medium hilly aresas (1300,690per plant) and in
the plains (708,690 per plant). Luring December,
January, February, March and April the populations

remained at very low levels.

The alate form oecurred at relatively low levels,
In medium hilly nreas, maximum popul-tion was noted in
Puthur Village (3.44& per plant) while in the plains,
this was in Engndiyoor (2,367 per plant)., In both
medium hilly areas (4,016 per plant) and plains (8,%31
per plant) the alate form was significantly higher in
population during July,

Both the nymphs and adults suck sap from the
tender shoots thereby reducing the vigour of the plant
of ten leadin: to stunting of the plants.

1.2. Aphig fzbae Scopoll

In mediun hilly areas, maximum populstion was
detected in Puthur area (7.803 per plant) and in plains
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in Chaghoor (6.27+ per plant). The population
attained peak level in July both in medium hilly areas
(25,420 per plant) and plains (25,041 per plant).

The leaves infested by A, fabap presented a crin hled
appenrance, The feeding habits of A, fabge are similar

to A. g2irzecola.
1.3. Zrachvesudus helichrygl Kitb.

These were noted in Jdukid and Wynad at higher
elevation areas and these were totelly absant in the
plains, The aphicd attacked leaves showed wilting and
the leaves become folded and rolled longitudinally.

1.k, Coptogoma sp.

These bugs were observed in all the surveyed
areas and were detected mostly on the tender parts of
the weed, Adults suck sap fron the weed without causing
any seriousz damage.

1.5. Sepoptis pizrofuaca Dist,

These wvere founcd in the Pananchery Villa:ze during
Novenber-Dccember causing regligible damage to Chromolaaps.



1.6. Jettigells gevlonica Melieh.

Hoted at Pananchery and Vellanikkara Villages.
These appeared only as casual feeders of C, ocorata
and their populations were extremely low for affecting
any apprecinble damage to the weed,

1.7. Depigia Xabagl Oen,

The adults suck sap from tender parts of the

plasnt and the populatian level was very low,

1.8. Leptocorisa acuta Thunbd.

The acdults as well as the nymphs suck sap from
the tender parts of the plant. These were found in
the Puzhakkal Village.

1.9, Eiptortus pedestris Fo.

The adults suck sap from tender shoots and were
found ir few number in Vellanikkara Village.

1.10. Rysdercus kosniidd Fo.

The adults suck ssp from tender shoots ang the

porulation count was very low,.

97
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1.11. Leptogentrus sp.

These bugs suek sap from the plant throughout
the growti: phase of the weed but the population count
was 1lov tc cause any appreciasble damage.

1.12. Coogogterphus minutug Fabricius

These insects were pre'sent in all the villages
surveyed and found sucking sap from the tender parts

of the weed.

2. OCnlenpteran pests
2.1. Apdon sp.

Adults of Apion sp. was com:on at Vellanik:ara,
Puzhaklkal , Pansnchery and Parlikksd areas and wvere
found feeding on the tender leaves and flowers of the weed,

2.2. Unjcentified curculionid

The curculionid wvas present st Vellanikkara
Village =nd 4t eats awey portions of the leaf crecating

holes on the surface.

2.3. Aatycuz aurovittatus Heller

The weevil was present in low populntion levels

in vadakkonchery area curing Decenber 1982 and these
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w2ye found feeding the foliage of the weed.

2.4, apbiyrhinug sp.

This was quite common in the Wadakk~nchery
arsa in the months of Jctober anc November 1979, They
feed on tne leaves and flowers by cutting small holes

nn them,

2.5, W 3P
These beetles were found feeding occasionally
op the weed flowers in the Vellanikkarz Villays.
2.6. Corvpocey sp.
he chrysomelid feed on the leaves making irregular
holes anc was present only in Vellanikiara area.

2.7. Garyedop sp.

Tre beetles found feeding on the flowers

occasionglly.

3. lepidoptersn pests
3.1.2exicallia rieini Fo.

The young larvae feed on the surface tissue of

tender leaves and in the later instars the caterpillars
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feed both by scrapping and by eating the entire
folinze. These were oollected only from Vellanikiara

area.

3.2, Riccrisia obligus Wik.

Larvae vere found defolliating the weed in Peechi
area durirg Kovember-December,

¥, Dipteran pest
4,1, hidentified agromyzid

The larvae mine into the leaves and eat through
the mesophyll leaving the two epidermal layers int-ct,
Thes: were collected only from Vellanikisra area.

5. Thysanopteran pest
S« 1.Japlothrips gowdeyl Franklin

Both nymphs anc acults feed by lacerating the
tisgues of tae inflorsscence, These were found in

nunbers in all the areas surveyed,

qut of 23 species of insects recorded to occur on
G, odorats Coptosoma sp. (Plataspididae 3 Hemiptera),
gSepoutia pigrofusca (Plataspididae Hemiptera) Jettisella
gevlondcn (Cicadellidae : Hemiptera), Leptogoriisa aguis
(Coreidne s Heuiptera), Riptortus pedestris (Coreidae 3
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Hemiptera), Leptogentyup sp. (Membracidese : Hemiptera)
Coecogterphus miputus (Membracidse 3 Hemiptera), Astycus
aurovittatus (Curculionidas 3 Coleoptera), Amblyxrhipus sp.
(Curculionidae 1 Coleoptera), Mylabris sp. (Meloidoe 1
Coleoptera), Corvnodes sp. (Chrysomelidae i Coleoptera),
Caryedan sp. (Bruchidse : Coleoptera), Perigallia ricini
(Arctiidee s Lepidoptera) Riscrisia 2hliquas (Arctiidae

Lepidoptera) and Haplothripvs gowdeyi (Phloeothripidae
Thysanoptera) are reported for the first time, Azong the

ingects, the most widespread and numerous were A. gpirascola
and A, Iabas in that order, But in view of the wide

host range inecluding ocultivated crops of these two speaies,
the scops of their utilisation in bio~control appears to be ‘
very limited. The other insects oocurred sparsely causing ‘
negligible damage. “
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Appendix I

Analysis of variance table showing the length of
body (in mm) of A, gpiraegolg in different

instars

Source 88 ar M3 F

Total 29

Instars 2.37% b 0.59% 31.260%*
Error 0.+68 25 0.019

*s Segnificant at one per cent level



Appendix Il

Anelysis of variasnce table showing the maximum width
of tégo;y (4n m2) of A, spiraecolg in different
instars

Source 80 ar Mo F
Totseld 29
Instars 0.752 M 0.188 31,330
Error 0.157 a5 0.006 -

e Significant at one per ,cent level



Appendix 11X

Anglysis of varirnce table ghowing the length of
eornicle: cf A, spiraecolp in differ-nt instars

Source 585 ar M8 F
Total 29
Instars 0.067 N 0.170 42,50 "
Erm 0 . 01 0 25 0.000" -

** significant at one per cent level



Appendix IV

~ Analysis of variance table showing the antennal
lenath of A, gpirascola in different instars

Source 88 af M F
Total 29
Instars 0.800 N 0.200  66.670"°
Error 0.079 25 0+003 -

e Significant at one per cent level



Appendix V

malysia of variance table of At!. (apterous)
populntion for seasonal fluctuations medium hilly
areas under different conditiona

8ouree 88 ar M5 P

Total 95

Villages 18,018 3 6.006 0.243
Months 13193.426 N 1199402  48,550""
Concitions 22.195 1 22,195 0.898
s % 116,693 11 10,608 0,429
Error 470%, 604 69 2,706 1,00

" S8ignificant at one per cent level



Anglyais of varience table of

Appendix VI

(apterous)

population for seasonal fluctuations in plains under
differcnt conditions

Souroce 88 ar M F

Total 95

. Villages 25,979 3 8.660 0.523
Months 11713.383 1 1064,853 64, 300" "
Conditions 50.911 1 50.911 3.0
Months x
conditions 313.036 1 28.458 1.718
Error 142,621 69 16.5597 1.00

»

* 8ignificont at one per cent level



Appendix VII

Analysis of variance table of (alnte)
population for sessonal fluctuations in o
areas under different canditions

8ource B ar M5 F
Total 95
Months 72,930 11 6.630 10,211
Conditionsg 1.728 1 1.728 2,661
N X s 2.789 1 6.25% 0,391
Error M&. 862 69 006“"9 1 . 00

* Significant at one per cent level



Appendix VIIX

Analysis of variance toble of (alat2)
population for seasonal fluctuations in piains under
different conditions
Source 58 ar i &} F
Total 95
Villages 1.561 3 0.520 1.161
Months 52,178 1 L.A43  10.589"°
Conditions 0.199 1 0.199 HRT
Months x .
conditions k,516 11 0.4+11 0.916
Error 30.909 69 048 1.00

"

8ignificant at one per eent level



Appandix IX

Analysis of variamnce table of 4,
seasonal fluetuations in medium

different conditions

popul-tion for
areas under

Source 84 ar M3 F
Total 95
vullSQI 10758 3 0-5% 0, 91“
Months 435,330 1 39.576 617"
Conditions 0.153 1 0.153 0.238
Months x |
eoncs tions 9+306 11 0.846 1,32
Error ‘.114,,236 69 0&@"1 1.00

»

* Signit'icant at one per cent level



Appendix X

Analysis of varianoce tsble of fobae population
for seasonal fluctuations in pf;ina under different
eoncicions
éource 88 ar M8 F
Total 9
Villages 2,546 3 0.9 0.923
Months 290,490 11 26,410 28,723 "
Conditions 0071"" 1 007"“ 0077?
Months x
Eryor 63,440 69 0.919 1,00

- Significant at one per cent level



Appandix XI

Mnlysis of variance table for seasmnal fluctuations
of intangity »f atteck of aphid: 4in pedium hilly
areas under d4fferont conditions

souree S ar M F
Total 95
Villages 0. 146 3 0-“"9 1.095
Months 8. 937 1 Qe 816 18.’*15"
Concitimng 0,088 1 0.876 1.978
Months x
conddtions O 1M 1 0.113 0.25%
Rrror 3,050 69 04 Ole 1.00

L]
significsnt at one per cont lewvel



Appendix XII

Analysis of variance tabie for seasunal fluctuations
of intersity of attack of apnids in plains under
c¢ifferent conditions

Source 84 ar . 3] F
Total 95

Villages 0.099 3 0. 033 Qe 8%
Months 9,028 11 0.821 21,289+
Concitdions 0.71% 1 0,072 1.855
Months x

cona:ticns 0a 49 1) 0,032  0.823
Error 2,659 69 0,039 1.00

b 84gnificant at one per cent level



Appendix XIII

List of insects collected from Chromolaens odorasl: in Kerala

Sed«ntific nage Family Order
Abhis apirascola Patch Aphidides Hemiptera
Aphis fabee Scopoll Aphididae Hend ptera
Drechveaudug halichirysl Ktb, Aphicidae Hemiptera
Loptogous sp. Flrstaspididae Hemiptera
Sepontis nixrofuses Dist. Flatasphdidae ilemiptera
Tettigedla ceylonlier Melieh, Cicadellicige Hemiptera
Depisia kabaci Jen. Aleyrodidae Hemdptera
Leptogoriss acuss Thunb. Coreidae demiptera
Riptortus pedestris Fo. Coreidase Hemiptera
Dyadercus koenizid ¥. Pyrrhoeoridae Hemiptera
heptogentyug sp. Membraciiae Hemiptera
Coacopterphus gmiputus Frbricius Membracidae Rexdptera
Apion sp. Apionidae C.leoptera
Tnidentifisd curculionid Curculionidae Coleoptera
Aatycus awrovittatus Heller Curculionidae Coleoptera
ARblyFhipus sp. Curculionidas  Goleoptera
Bxlabris sp. Maloidae Coleoptera
SOrynodes sp. Chrysoael idae Coleoptera
Carvedon sp. Bruchidae Caleoptera
Pericallda ricini Fo. Arctiidse lepiioptera
Diacrisia obligug Wik, Arctiidae lepidoptera
Unidentified agromysid Agromyzidae Diptera
Haplokirips gowdeyl Fronklin Phloeothripidse Thys-noptera
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ABSTEACT

A detsiled survey was conducted in Trichur
Distriet and an objective survey in five other selected
distriets of the Kerala S5tate during November 1980 to
October 1581 to study the pests of Chromolaeps adorata
Linn, Observations on the nature of damaze and
popul=tion density have been made during the aurvey.
Details of the insects recorded on the weed are given

below,

1. Hemipter-n pests
1.1.Aphis apirascola Pateh

These aphida were regorded in sll the areas
surveyed anc alate and apterous forms were aveilable.
There are four instars each occupying one to two days
and the adult six to ten days. The alate forms oecuryed
at relatively lower levels compared to aptercus fora,

In both cases, maximum population was in July irres-
pective of the topographic conditions. Both the nymphs
and adults suck sap from the tender shoots thereby
reducing the vigour of the plant.



1.2. Aohis fabas Soopali

Both apterous and alate forms were obscrved,
Here also the aphic¢ population attaeined peak level
in July both in medium hilly areas and plains, The
aphid infested leaves presented a orinkled appearance,

1.3. Srachyezudug heliehryai Kitb,

These were noted in hi her elevations like
Idukki and Wynad areas and were absent in Trichur
Distriet. The aphid attacked leaves becone foldod and
rolled longitudinally.

1.k, Coptosome ®p.

These buis weres observed throughout the growth
phase of the weed. Adults suck sap from tender parts
of the pl=nt without enusing any serious damage,

1.5. Bepoatds pisrofusgs Pist.

These bugs suck sap from the weed causing
negligible damage aond were pressnt in very few nuaber
at Pananchery Villsge.

1.6. Jettigells gavlionliga Melich.
These »ppeared only as casual feeders of C.odorata



and their populations were extremely low for affecting
any appreciable damage,

1.7. Bemials tabagi. Jden,

The adult suck sap from tender parts of the
weed and the population level was very low,

1.8. Laptogorise gguta Thumb.

These were found in the Pughekkal Village =nd
the bu:s suck sap from the weed,

1.9. Eiptortus pedeptris Fb.

The adults suck sap from tender shoots nn¢ were
found in fev number,

1.1C. QDysdercus koehdsdd Fv.

The adults suck sap from the weed vithout
causing any sppreciable damage.

1.11. Leptocentrus sp.

Thess huss suck sap froa the plant throughout
the growth phase of the weed, but the populstion count

was very lo,



1.12. gougogsterphus minutus Fabricius

These insects wvere present in few numbers and
suck sap from the weed.

2. Coleoptersn pests
2.1. Apjon sp-

A8 o rosplt of feeding of the weevil irregular
holeg are formed on leaf surface. These feed on the

flovers éuring the flmrina season,
2,2. Unidentified curculionid

They eat away portiocns of the leal oreqting

holes an the surface.

2.3. Agtycue surovittatus Heller

The weevil was found feeding the foliage of the

weed cduring Deceaber,

2.4 Amblyrrhinus sp.

They feed on the leaves and flowers by cutting
small holes on then.

2.5. Mylabrig sp.

Tnese feed on the wead flowers occasionally.



2.6. Sorvnodes sp.

These beetles feed on the leaves making irregular

holes here and tihere.

2,7+ QBEyelol sPe

Thesze insects were found feedinz on the flowers

oecasionally.

3. Lepidoptersn pests
3.1.Pericallds ricipi ¥o.

The young larvae feed on the surface tissue of
young lesves and in the later instars they feed both
by ser-pping and by eating the whole leaf lamina.

3.2. Risordsia eblligus Wlk.
Larvae found defoliating the weed.

L, Dipteran pest
b1, nddontit1ed agromysid

The larvae mine ints the leaves and eat through
"~ the mesgophyll leaving the two epicermal layers intact.



5« Thysanopt-ran pest

5+1.Haplothripg owgdey) Franklin

3oth nymphs and adults feed by lacerating the
tigsue: of the inflorescence and found in numoers.

Jut of 23 species of insects recorded to oscur

on G, odorata Coptogoms sp. (Platespididae ¢ Hemiptera),

Sepontia plirofusea (Plataspididae ¢ Hemiptera)
Tettigella geylouica (Clcadellinde i lemiptera) Lsptocorisa

Acuta (Coreidee & iemipters), Riptortus pedestris
(Coreidne 1 Hemiptera), Jeptocsntrus sp. (Membracidas 1
Hemiptera) Coccogterphus minutus (Membracidae 1 Hemiptera),

Aatyous aurgvittatus (Curculionidae : Coleoptera).
mm:mmm ap. (Cureculionidse : Colecptera), Mylabris sp.

jes sp. (Chrysomelidae

(Meloicse 1 Coleoptera), node
Coleoptera), Curyedon sp, (Bruchidase : Cokeoptera).
Pericallis ricini (Arctiidne 3 Lepidoptera) Diacrisis
obligun (Arctildae 1 Lepidoptera) and Haplo%hrips .owdevi
(Phloeothyipidas 1 Thysznopiera) are reported for the
first tiaze, 4Azong the insects, the most widespread and

numerous were A, zpirzecals and A. fabae in that order.
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