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INTRODUCTION

Cashew (Anacardium occidentale Llnn.) is one of
the important dollar earning crops of Indias The
major cashew growing areas in India are Maharastra,
Bombay, Goa, Kerala, Tamilnedu, Karnatsaka,

Andhra Pradesh, Orissa and Vest Bengal. . The tofal
production of raw cashevmuts in India durling 1979=-80

. has been estimated at 1.31 lakh metric tonness The
production has been on an increasing trend tili 1976=77
when the country had a récord production of 1,82 lzkh
tonnese Since then the production has decreased %o
1443 lakh tonnes in 1977-78 vhich further dropped to
1+31 lakh tonnes in 1978«79,

To conserve the forelign exchange reserves of the
country and‘for ensuring profitable functioning of the
cashew processing industries, it is of utmost
importance to bring about substantial increase in the
yield of raw nuts.

The factors responsible for the low level of ‘
cashewnut production are manys Pest complex associated
with cashew is the most important ong. By adopting
proper plant protection measures along, the production

of cashewnuts can be increased considerably.




The yield reduction due to infestation of the
inflorescence by pests is quite substantial beling
about 30=50%. For the effective management of the
different pests attacking cashew inflorescence
information on the pest complex, their seasonal history
and nature of damage are of great velue and hence

studles are carried buta
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REVIEYW OF LITERATURE

The cashew tree is infested by as many as
sixty species of insect pests. These pests damage
different parts of the plant including the iﬁfloreécence.
Insect pest infestation is reported to cause 30 to 50%
reducfion in yield due to inflorescence blight and damage
to nuts., ~ TV, Ramakrishna Ayyar was ploneer in
studying the cashew pests in Scuth India. The vast
1literature on cashew pests has been reviewed by
Abrehem, (1958), Beccari and Gerini, (1968), Pillei gt al.,
(1976) and Ohler, (1977). The work already done on the .
pest complex assoclated with cashew inflorescence ls
discussed below,

Tea mosqulto : Helopeltis antonil Signoret
(Miridae: Hemiptera)

The tea mosquito bug He. antonii is one of the most
important pests of cashew in Kerala causing severe
economic losses to the crops. FPillei et al., (1976)
have roviewed the wori[: done in India on the bioecology
and contro]. of He antonil, Ambilke and Abraham, (1979)
gtudied in detail the biology and the effect of different
levels of constant temperature on the oviposition and
egg hatching in H. antonii.

The adult bug is reddish brown with a black head,



red thorax end a black end white ebdomen. A knobbed
process arises from the dorsal aspect of the thorax.
The bug lays eggs singly deep lnside the tissges of
tender shoots and inflorescence axis and also in
nuts, A pair of thread like chorionic processes
projecting outside indicate the presence of eggs
inside the tissues, The incubatlon periocd ranges from
5 to 9 Qayé. Thé nyaphs pass through five instars to
attain adult hoo&. The dﬁration of the first nymphal
instar’ is 3 to 3.5 days and the second ipstar lasts for
2l days. | The third instar moults in about 2 to 4 days.
The fourth instar lasts for 3 to 4 dayse ‘The last
instar nymphs moult in 2 ©0 5 doyS. Pre-oviposition
period is &4 to 5 déys vhile the oviposition and poste
oviposition periocds are 16 and Z-days respectively. The
fecundity is found to vary from 10 to 60. The adult
longivity varics from 4 to 14 days for males and 4 to 24
days for females, The total life cycle occupied
22 to 35 deys (Abrzham, 1958; Sudhakar, 1975;.P111a1‘g§.g;..
15763 Ambika and Abraham, 1979).

Nymphs and edults suck sop from the ten&er
tissues of the plant by inserting the proboscis deep
into the tissues up to the vascular region. The
£ifth instar.nymph céuses relatively greater démage.



On the shoots elongate stresks and brownish patcﬁea
develop arocund the feeding punctures and these regions
dry up eventually. A resinous substance exudes from
the feedling punctures on the shoots and’ the exudate
dries up and hardens on exposure to alr., The shoot
apices eventually dry ups Cn the inflorescence,
feeding is usueally resﬁriéted to the main axis.
Secondary floral branches are also attacked,
Irregular, elongate, shiny, rusty=browvn lesions are
caused dque to feeding. On lommature nuts and apples,
scabby spots are produced due to feeding (Sathiamna,
1977; Ambika and Abrahem, 1979),

The average damage to tender shoots was about 25%
and tender nuts 15% (Abraham, 1958). The loss due to
‘inflorescence blight accounts for about 30j (Anons, 1966).
Cut of B0+6% cashew fruits shed at various stages of
impaturity 20,2% are dansged by H. gotonii. | Remains
ing 60.4% fruit fall ranged from nutritional imbalance
to feulty metabolism (Pillail et al., 1975).

A final instar nyrmph rroduces 114 leslons (range
78 to 235), a female bug 97 2esiona (ranée 16 to 238)

~and a male 25 lesions (range 11 to 59) during 24 hours,
(Sathiamma, 1977).



The pest population build up ln Kerala commences
from Cotober with the emergence of new vegetative
flusﬁea. The populetion reaches ita peak during the
blossom period in January. iis zntonii populations
_are not recorded during bthe monsoon period (Pillak
and Abrzshem, 1973). Howsver, on young hrees, the
pest populaticns are observed throughcut the year
since the pattern of flushing in these trees is some
wvhat continuous (Sathiamma, 1977).

The host range of the insect include tea,
cinchona, cocoa, neem, guava, mahogony, mango and
rédplum in addition to cashew (Rao, 19153 Fletcher, 1914
and 19203 Puttarudrieh and Appanna, 19753 Puttargdriah,
19583 Singh, 1964; Abraham and Padmanabhan, 19673
Sathiamma, 19763 Abraham and Remamony, 1979).

Threes species of Helopeltls are associated with

cashew in diffeorent cashew growing tracts of the world
(Swaine, 19593 Northwood and Kayumbo, 1970)e Of thaese
H. schoutedeni Reuter (=i, bergrothl) is the most wide

spreed specles occurring in Africa, éxtending from Tago
and Nigeria to Tanzania and Mozambique, while

He anacardii Miller is essentially confined to the
coastal cashew regions of Africa. He. antonii on the
other hand, is distributed in India and nelghbouring

countries, Brazil,aetc.



Two species of ilelopeltis are associated with
cashew in Kerala (Ambika and Abrahem, 1979). They

are Hs gntonii and H. thelvora.
Pachypeltis macsarum Kirkaldy (Heteroptera; liiridae)

Remamony and Abreham, (1977) observed P. maesarum
in company with H. gntonii. The percentage of
Be mgesarum in the mixed populations ranged from 22 to
52 as reuealed fronm random samples. Under confineament
in cages, the adults and nymphs are found to infest
tendor stems, young leaves and infloresacences, The
affected leaves curl up and shows necrotic lesions
around the feeding punctures. The infegted twigs
and inflorescences dry up rapidiy.

Brown aphid: Toxoptera odinae Vander Goot
{Aphldidaes Hemiptera)

Abraham, (1959) end Pillai gt al., (1976) recorded
this on ¢ashew. The brownish gphid infests in
colonies the tender shoots and inflorescence and causes
shedding of flowers,.

Mondal, Basu and Raychaudhuri,(1975) studicd the
biology, food plants, distributlon and keys to the alate
and apterous viviparous females, This browm plumy
aphid is polyphagous and gregaerious, Large colonies

could be found on rachis of the young leaves and some




times also on the moderately old leaves, Colonies are
mostly found along the mid ribs. The food plants lnclude
Berberis spe, Cassia fistula, Cassia sps, Datura
fustudsa, Duranta repens, Fagopyrum sﬁ., Gggdegig |
florida, Hsmiltonia suaveolens, Hiblscus esculentus,

gea, SDe, Magnolia ope, Mengifera indica, Pyvrus
-communis, Rhus sps, Sterculs sp., Symplocos splcata,
Tagetes patula, iggg gggeﬂsis, Zenthosylun orngtum,
grythrina indica, Momordica chavantia, Rhus semi .
Citrus aurantium, and Macesa chisea.

Toxoptera aurantil B.de Fons _

Aphis spiraecola Patch,
(Aphididae: Hemiptera)

These aphids infests in colonles on the tender
parts of the plant (Anon., 1973).

Ferrigsia virgata Cockerell
(Pseudococcidae:s Heamiptera)

The incidence of the mealy bug on cashew has been
recorded in Africa (Beccarl and Uerini, 1968; Bohlen,
19733 Broﬁn, 1968) end in India (Abraham, 1958).

Rawat and Modi, (1968) studied the biology of
Es Yirgats in Madhya Pradesh, India, Reproduction




is both sexual and parthenogenetic, more commonly
parCthenogenetic, The egg stage lasts 0e25<4 hours
and males and females moult four and three times, res-
peqtiieiy, Post embnyon?c development.ﬁakes 19.8

to 5945 days for males and 18.9 to 47.0 days for ’
females. Oviposition begin 10 to 75 days after the
final moult and is continued for 6 to 32 days and the
females are survived for upto 20 days afterwards. -

From 33 to 447 eggs are laid by a females The mealy |
bug is most active in the field during August to
November ond March to Aprils Adult female predominated
during December to January and lHay 1o Junec. |

Mohammad ALli, (1962) studied the nature of
damage in India and reported that the infested plants
are somé:}imeskilled as a result of the sep losa.

Betrem, (1936) studied the ecology and Zpidemology
of L. virgata, The course of infestation on coffee |
by the mealy bug is usually ascertained by counting
the infested trees., The size of the population present
at the beginning of the dry season determines the
rate of miltiplication. The most important ecological
factor is atﬁospheric humidity, which exercises an indirect
effect through 1ts influence on parasitic fungi. ¥indy
areas are very susceptible to attack, hill tops being

i
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more infested than walleys, Infestation ls greater
in lightly shoded coffee pnd dur ing the dry east
monsoons The influence of. temperature on populations
in Java is evident only in certaln cases, but 2ll
plantations below en éltitude of 300 £t. arce probably
too warm for infestation. Farasites and Predators
are of little importence as they are scarce at the -
beginning of an out hreak,

Fy yirguta.is disperged by wind and-ELSOJﬂy rain,
vhich washes them from their food plants-to distance
(Betrem, 1934 and 1936).

The host range of insect includes cocog, cotton,
coffee, lamtoro, mango, Depayey lantana, brinjal,.

(De Fluiter.'1935; Beccari and Gerinl, 19683 Otanes, 1933;
bsaki, 19373 Betrem, 195%5; Carter, 19563 Haumblebon, 1952
Beeson, 19403 Dozier, 1952).

Ceroplastes floridensis comst,
Leéanium 1atiogerculum Gre
Aspidiotus orientatis Newst.
(Coccidae: Hemiptera)
Ramachandren and Ramekrishna Ayyar, (1934) reported
these scale insects as pest of cashews These infests
different plent parts inciuding the inflorescence and

tender nuis.
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Platida: (i) Fiata spe
(11) Retumala sps

(Flaticae: Hemlpiera)
Pillal gt gle, (1976) reported this on cashew

feeding on the inflorescence.

Selenothrips rubrocinctus (Giard)

{Thripidaes Thysanoptera)

The thrips, Selencthrips rubrocinctus Giard has
recenﬁly been to recorded from Kerala (Ananthalirishnan
and; Muraleedharan, 1976)s It is a dark brown thrips
infesting the leaves, flowers and nuts. 1t completes
its life cycle in about 25 days. The szcond instar
larva is greenish yellow and has red cross bandu
across ﬁhe:first; second and last abdomenal segmeniS.
The thrips feed by lacerating thé surface tissues of the
plant parts and suck the exudlng saps. 49 @& result of‘
feeding the lcaves will be crinkled and discolourcds
When the thrips feed on the Llower stalks the flowers
drope When the panicle stalks are attacked they
become stunted end do not bear full complement of flowers,
Malformation of nuts and immature fruit drop tekes place,

Fennah, (1952) observed the nutritional factors

associated with scasonal population increase of

Se rubrocinctus &iard on cashew tree in Trinidad, West Indies,
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On trees observed for three years, bopulations regularly
increases during dr'y season, from a low level in
December and January to a peak in April or May and then
rapidly declines during the wet season. Lven when
thrips are most abundant, some trees are free from
atte:ck and this could not be attributed to protective
morphological features or to specific repellent
substances in the leaf, or to chance., S. rubrocincbus
feed on leaves that are subjected to water stress and
breed only on debilitated trees, the evidence
suggests that the adeguacy of its supply of nutrients
depends on the induction of suitable metabolic conditions
within the leaf by water<stress., The ability of the
thrips to establish themselves and breed on leaves of
a particular tree in dry ssason and their failure to do |
80 on leaves of the sgnﬁe tree in the wet season conforms with .
the greater or less amino acid concentration occuring in
the leaf at these respective times,

Bigger, (;1960) studied the relationship between
S rubrocinctus and the floral biology of cashew in
Tanganyikae Infloreécence counts shows that the trees
attacked are producing more flowers than those
unattacked, but it is later found that the yields are
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lower on gttecked tress, The trees flower in Julye
December, reaching a meximum in oid September from
which time to the beginningsof the December 90 per cent
of the yleld is produccd. Attack by the thrips result
in a loss of 259 lbs. nuts per acre, the infested
trees producing 378 lbs. and the uninfested 637 lbs.
per acre. Infestatlon do not ssrlously alter the time
of development of the inflorescence, and though the
number of male flowers are drastically remained reduced,
the perfect flowers at about the same level., lowever,
pollination seems to be affected, as the set nuts ara
reduced £from 10,2 per cent of the perfect flowers to-
3,8 per cent and the percentage of panicles producing
nature nuta from 93 to 71,

Boﬁoye, (1968) studied the seasonél fluctuatlion of
S. rubrocinctus at Oklgwld in Zastern Niseria. Field
observations on seasonal population fluctuation on 12
year old trees shows that the mumber of thrips sre
higher in the dry season thon in the rainy season,
with a peak ocourring some time between December and
- March. '

Se rubrocintus has a wide host range including
cocog, mango, guava, Bugenia jonbos, avocado, groundnut,
rose and ferminalia oatappa (Anenthakrishnan and _
Muraléedharan, 19743 Castrﬁ, ZeBeDey 19753 Souto Lima
Filho, 1969),
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Rhynchothrips raoensis'ﬁamakriéhna
| (Phlaeotiw ipidae: Thysancﬁtera)

This has been reported by Abraham,‘(1958) attacking
cashew inflorescencea, 'The rasping and feeding injury
msde by the thripslfesult in scabs on floral branches,
apples and nuts. Inféstatiou on the dﬁveloping nuts
results in the fopmation of corky layers cn the
affected parts, malformation of nuts and even 1mmaturel

Zruit dreope.

Rhinioborothrips cruentatus Hood
(Thripidae: Thysaaoptera)

This has been reported by Abraham, (1958) and
Lakshminarayana et gle, (1991) attacking cashevwe
The female thrips are dark broun with legs and antennae
yellow, male thrips has yellow abdomene The thrips
infests underside of the tender leaves which bacone
discoloured and crinkled. It completes its lifew-gycle
in 11 to 25 deoys, It may couse injury to the nuts also.
The oviposition and feeding punctures at thoe bases of
the ovaries lead to reduction in slze of nuis and

malformation,

Idolothrios halidayt Newms
Phlasothrins anacardil Nevm, o
.(Phlaeothripidaea Thysanoptera)
. These afe reported by Lefroy, (1909) feeding on the
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tender parts of the plant.

1

Flower beetle: Popillia complenata Nevm.
(Rutelidee: Coleoptera)’

Sreersmulu gt aley (1975) recorded this on cashewe
The advlt is a metallic blue beetle and measures ten ﬁm
long and six mm widee It lays eggs in soile Bégs
hatch in 10 to_12 days. The full growa grub is 20
to & nm long., Larval periéd lasts for 40 to 50 days.
Pupation is in soil for a period of 12 days. Injury
is caused by the beetle feeding on the {lowers and

Llover buds.

Amblyrhinus poricollils Schoenhery

(Curculionidee: Coleoptera)

Abraham, (1958) and Brovm, (1968) recorded this on
cashew, feeding on the tender follage. Issac, (1934)

recorded it on the nsw growth of mengo leaves.

Shoot tip and Inflorescence caterpillar:

Hypating (=Chelaria) haligromma Meyrick
(Gelechidae: Lepidoptera)

The tiny yellowlsh or greenish brown cabterpillars
of the moth H. paligramma M. demage the thoot tips

and Ilnflorescences, It occasionally bores throuzh the
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tender shoét tip to 2 dep%h of about 20=25 mm causing
stunting end drying up of groving shoot tLips.

Gumny exudation ocozes out of the infested tips. A3 a
result no pénicle develops Upto 603 danage has been #
recorded in severe cases of infestation {Abrahan,

1958 and 1959)s Pillai et al., (1976) reported heavy
incidence of this péét in some parts of Kerala State
in 1975

Euproctis sclintillans Walker
(Lymantriidaes Lepldoptera)

Abrahen, 1958); Brown, (1958) end Pillai et al.,
(1976) recorded this insect on cashew and studied the
blologye The adult lays eggs in batches either on
leaves or on inflorescence. The larva is browmn with
tuft of fine hairs with a broad, dorsal yellow stripe.
It pupates in the leaf folds The caterpillar Zeeds on
leaves and inflorescelices and also scrape green
tissue of the apples and the shell of the green nutse.

The alterative hosts includes mango, varlous
gpecies cf Hibiscus, gunnhemp, linseed, castor, Cassia
L£istulg, Eugegié cumini, tea, Cajenus cajen (indicus),
Acgeia decurrens, Zigyohus Juiubes (aAndrews, 19803
Pandy, 1969; Pillai, 1921; Ananthanarayen and Venugopal,
19543 Sevastopula, 19433 Puttarudralish, 1947; Teotia
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and Chaudhuri, 196635 Rutheriord, 1913 and Kushwzha and
Bhardvat, 1967)s '

Leaf end Flower looper: Pingasa xuginaris Gu.

. (Geometridest Lepidoptera)

Sreepamulu et als, (1975) recorded this on caﬁhew.
The adult is a medium sized white moth bearing smok& |
band slong apicol wing marginss ‘The caterpillar
feeds on foliage and inflorescence and grows to length of
50 to 60 mme If is black with vhite transverse bands.

Thalassodes quadrarvia Guene

{Geometridae: Lepildoptera)

Rao et al., (1977) studied the biology of this leaf
caterpillar on cashew at Guntur and Frekasan districts
of Andhra Pradesh. The life cycle from egg to aduld -
18 completed in 22«35 dayss Egg period 3-5 days,
laprval period 13-20 days and pupal perliod 6=10 days.

The catorpillar feeds on tender foliage.
The host plants includes mango (Pillal, 1921) and

fusenia Jjambos (Padmenabha Ayyar, 1943).

Leaf and Blosscom Webber: Lamida (=Macalla) moncusalis Walker

(Pyralidae: Lepidoptera)

The leaf and blossom vebber Lamidg (=Macalls)
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moncusalis Walker is a mojor pest of cashew In recent
years in the bast Coast tracts, particularly in the
coastal districts of Andhra Pradesh (Ayyanna,

Narayan and Rao, 1977)s L. Doncusalis causes serlous

fdlamage to Crop hy feeding on the tender leaves aﬂd shoots

at new f£lush and the flowers at blossom (Abraham, 1958).
Krishna Murthy et alss (1974) studied in detail the

‘biology of L. moncusalis., Adult is a medium sized

moth with dark brown fore wings having wavy markings and

dirty white hind wings with browmish margin. The female

possess two posterlorly horn llke projections on the
dorsal side of the head while the male has only one
such fairly large process which when disturbed formed
into a brush with innumerable threed like structures.
BEggs are laid singly or in groups of three to four on the
twigs, leaves and inflorescence stalks. The freshly
emerged larva is pale white in c¢olour with dirty white
hairs distributed on the bodys The full growvn cater-
pillar turns to reddish brown with yellow lateral
longitudinal bands and pinkish dorsel lingcs, It
measures 26 mm In length and 2.5 to 3.0 mm in width.
Pupation takes place within the webbed leaves in silken
cocoons The pupa when formed is light yellow in

colour with greenish tinge at the thoracic region and
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later turns to dark reddish browvn. Bach female lays

60 to 90 eggs. The egg, lorval, prepupal, pupal and

adult stages lasted for 5 to 6, 16 %0 21, 1 to 2, 8 to
dovye

11 and 3 to 6 respectively. There are four .

larval instars. .

Oligenychus coffeag Neltner
(fcarinas Tetranychidae)

It iz a pest of cashev in Africa (Rodrigues, 1967).
This is a dark red mite that coloniszes on the upper
side of the leaf, though it infest inflorescence .
as welle As a result of infestation inter veinal
tissues gppear bright red and later show large
numbar of silvery blotches.

-Apruda and néuino, {1970) discovered a mite, which
they supposed to belong to the genus Aceris (Eriophyidee),
attacking cashew flowers in the state of Pernambuco,
Brazile Shortly efterwvards, Leap and Arruda, (1974)
identifiied this mite as Calacarus citrqfolii. Ap?arently
healthy flowars can harbour colonies of these miltes on
the underside of the sepals, The abtacked tissue first
become chlorotic and then necrotic. vhen the
necrosisvbecome visible the mlies are no longer present

on the flowers.
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MATERIALS AND MiSPHODS.

To study the pest complex infesiing the cashew

inflorescence in the state, a deteiled nurvey
wds conducted in different locations during N0vember,

1980 to April, 1981« For the survey, the state has
been divided into sixlaqnes. From ¢ach zone one
representative area.is selected for conducting
the survey work and the observations are taken
epproximately abt monthly intervals.

Details of the zones selected foy survey vork

are given beslow:

a::::::::::::u_..._a..a..:::__;_mmm:mm::sﬂzzﬁmmmm
Sle Zones Locallty selccted Re=
No, Lo survey work marks

S S N T T e S T L Y e O S e S S e T e e P o o ) S e T e e P O ST CR DT ST KR S S T

1+ CQuilon district Kottarakara
2e Ernakulan district Kalady
3¢ Irichur district Hadakkathara

4, Malappurem district Ancakkayam

5e Callcut district Calicut University
: Campus
6. Cannanore district Kasaragoed

T S s D T e S T e e ) T e S e A Ty T e R T e S O R T S L T T T T I S T S S SO TR e T A SR

Collection of samples

Ten trees are selected randomiy from a farm in

the locality. Fifteen paﬁicles are collected
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randomly from every one of the salected trees. For
collection of the panicle samples, the tree is
divided into four equal. segwents and fbom each segment
three penicles are collected afd from the top conical
portion three more panicles are collected. Polythene
bags of the size 30 x 26 cm cre used for the collection
of the panicles. The panicle is first caged in |
polythene bags and then cut at the base, 1In the

same nanner one hundred and fifty panicles are
collected from each station and brought to the lab

to coun®t the population density of variety

of insects.

Rating the trees for natural field damage intensities

To ascertain the intensity of damage under field
conditions, the feeding injuries on the floral ‘
branches are recorded based on random samples. The
intensity of damage to floral branches is scored
on 0=5 scale on the basis of necrotic lesions
developing on the plant tissues as a result of feeding
by the insects. Tﬁe,norms for recording damage

ratings are as follows:
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- No lesions/sireaks

Upto 3 necrotic iesions/streeks

e = O
]

- & Lo 6 lesions
- 7 to 9 lesions

10 to 12 leslons

AS I - R
’

-~ Above 12 leslons which tead 1o be
confluent

Ten itrees in each station are scored for natural
field infestatlon. Ior tiis, the canopy of each
tree is divided into Towr egual segments. Three
panicles are collecied randomily frou each segmont and
{he other three panicles are collected Lyrom the top -
conical portion of the tress, Total of fifteen
panicles are collected and the intensity of infestation
is racorded as already lndicated.

Egtimnation of insect population
(a) Tea mosquito

A handnet of 30 cm diameter has been used for
estimating the population density of tea mosquito.
fen sweeps are takan randomly from each tree and st
the end of each saep the number of nymphs and edults
caught are counted. During the process, population

counts of jassids presont, if any, .are also taken.
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(b) Other insect pests

Flowers are opened with the heip of a fine
needle and counts are taken of the various insects
present on the inflorescences The ilmpature stages
collected'during counting are sorted out based on
morphiological characterg and kept under observation
for studying the blology and nature of demage of the

pasts .

t

Studies on the nature of demoge

The nature ol damage of beetles, thrips, jassilds
atcsy have been studled ln specimen tuﬁes of size
10 x 2.5 cmse A small piece of the inflorescence
is wrapped in moist cotton at its basgl portion and
inserted into the tube contalning the adults and
nymphs of the test insects. The mouth of the tube
i3 closed wlth mislin cloth and observed under a
aterio microscopes The nature of damage of
leplidopterans, have been studled during their breeding

work for taxonomical and biological, studies.
Blology studles

Glass troughs of 20 x 13 cm size are used for

rearing caterpillar peasts, FIreshly cut inflorescence
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is then placed in the troughe. Cut end of the
inflorescence is lnserted intc vials contalning
water and the nmouth of the vial 1s cloded by using
moist cotton, The freshly emerged adudt roths ave
then feleased into the troughs in equal proportions
of males and femalas. Honey (50%) is smeared on
the inflorescence branches as food for alultse The
eggs are allowed to hatch in the same trough and the
emerged caterpillars are transferred to plastic
containers containing fresh inflorescence with the
help of a camels keir brushs Fresh inflorescence is
given on alternate days. Vhen pupated, thay .are
transferred té specimen tubes wlth cotton plug for

adult emergence.:
Morphological studiess

Morphological features are atudied by observing
the insccts under a binocular microscopes’

Measurements of minute insects mounted on
glass slides are made by using an ocular micirometer
fitted to a microscope. Larger specimens are maasured

using a calibrated scale or hy stretching them on a
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i

graph paper and then by taking counts of the number
of columns occupied by the insect,

Statistical analysis

For comparing the density of population in
different statlons, the analysis of variance technique
as described by Snedecor and Cochran (1957) is made
use ofe The data relating to the field population
fluctuations of different insects at moathly
intervals in different locallties are analysed by
two~way classification with multiple observations
per cell after transforming the data into & + 1 values
except for Helopeltis antonli whetethe infestation

rate 1s ascertained by two~way classification with
miltiple observetions per cell without transforming the
datae
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" RESULTS

During Novembar 1980 to April, 1981 a survey
of the pest complex assoclated with cashew _
inflorescence has boen conducted in various
districts of Kerala. Observations on the nature
of damage and population density have been wmade
during the survey, Studlies on biology and
morphology of the selected specles are also
attempted., The results obtained are given below
and the insects collected are listed in Appendix XI,

Tea mosquitos Helopeltis antonii Signoret
(Miridaes Hemiptera)

Adults blackish broun. Dorsal surface of
thorax reddish in both male and female., Adult .
female 8 mm long (Fiz. 1A) and adult male 6 mm long
(Fig. 1B)s Scutellar horn reddish brown and funnel
shaped. Antennae four segmenteds Dorsum of
abdominal segments ene to eight dull creamy white,
Fore wings overlap the entire bodye Tarsi thfee
segmenteds Legs deep browm. Tarsus blackish in
maleé and fLemales.

Nymphs (Fige1C) reddish brown. Antennae four
segmented. Antennae and legs decply pigmented than
the abdomen. Thorex reddish purple. Scutellar
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horn well developed. Ving pads present. Tarsi two
segmented.

Both nymphs and adults cause dahage by sucking
sap from tender shoots, leaves, floral branches,
developing nuts and apples. On the leaves and shoots-
brownish lesions are-formed surrounding the fecding
punctures due to necrosis of tissues. On the
shoots a reslnous éubstance exudes from the feeding
puncturecs., In severe casea the brovmish lesions:
coalesce and the shoot tip drles up. - on inflorescencé
lesions are noticed on the main axis, It also
feeds on the secondary floral branches, In sevore
cases the inflorescence completg}y drics ups The
immature nuts and apples dcvelop;\scabby spots by
the attack.

1«1 Seasonal occurrence of Hs antonil in different

gtations,

Tea mosquito population starts bullding up by
the end of tho September during the omerpgence of new
flushes, By early November the firat instap nymphs
are found dominatings Towards the end of November
and early December the fourth and fifth instar nymphs
are noted more prevalent. On a single inflorescence

a maxinum of 5«6 nymphs are noted at Vellanikkara,.
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Table I As Seasonal fluctuation of H. gntonii at
different stations (out of 10 sweeps)

F—T T~ T~ T — A — NI - T~ N - N — N - SN SN - N~ N - — S — N~ I S - - B - Q= R~ R S~ < i ]

Mean nunber of Mean number of
Stations insectas/tree insects/tree

(Transformed) (Original.)

81 19 2465

Sa 180 2496

53 1456 2484

Sll 1e7h 2403

35 1483 2435

Sg 154 1637

CD (+05) 0420

,macz:::::::::::::snun:nn:namnunnun-n-

Table I B

= R R A N NN R R T - - R N R

HMean number of Mean numnber of

Months insects/tree insects/tree
(Transformed) (Original)
E - 2N - B~ B~ N = - N~ B~ B — S - 2 — - - N - I - - - S - - - B - I - - -}
P, 2422 . 3493
Pa 1.93 . 2.72
93 1.33 0.77
CD (.05) 04123

oo 0O 00000800 oo ssmtoo D3RS

Py Py Fq
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Table 1 C.

=n=-=|l==:=::==:=:=:=:::=nuaannnnnun
[lean numbeyr of Mean aumber of
Interaction 1nsects/tree insectsftree
(Pransformed) (Original)
e B N - R~ S~ S - T~ N~ T - = S -~ N - -~ W - T~ S~ — B - T — I~ B =~ = 2 - N - -] - |
S.] P2 ' 24109 3 035
. 82P3 : ' 16392 | 2.915
SBPZ 24022 3409
S3P3 1451 1.11
SAPZ 1.911 2465
S5P1 24155 3.64
85P2 1938 | 2476
SgP3 1.392‘ 0.9&
8¢Pq 14845 2,40
S6P2 . 1.621- 1463
86P3 1.164 Ce35
CD (05) NS

O n oD oS M 3R QO mE oM D5 S0 g e s o

NS . Statistics not significant

{n

4 % Calicut SA oo Kottarakara P1 s January
82 os Madakkathara 55 s+ Analkayen Py e February
33 se Kalady 86 «+ Kasaragod P3 s March
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The lowest population (1.37/tree)' is recorded
at Kaseragods It 1s significantly lower thon that
at Kottarakera (2.03/tree), Anakkayam (2435/tree),
Calicut (2.65/trce), Kalady (2.84/tree) and
HMadakkathara (2.96/t£’ee)(Tabie IA)e The population

i

at Madalklathara is significantly more than other
atations except Kalady, Calicut and Anakkayam with
which it is on pars The population at Kottarakara,
Anakkayam and Calicut 1s higher than at Kasaragod
but lower then at Kalady and Madakkathara.

The lowest density is noted durilng Harch
(077/tree) followed by February (2.72/tree) and
January (3.93/tree)(Table IB)s The differences
are statistically significant.

Analysis' reveals no significant differences
between months within a station and between stations
within a month (Table IC)e The analysis of
variance table is prescnted in Appendix I.

The pest populatlon almost disappeared by
April.

12 Damage lotensity by He antonii at different

stations during the survey period.

Field damage inflicted to the floral branches
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Table II A, DMean score values Indicating the degree of
natural field infestation of floral
branches by H. antonil at different
localitics during dif{ferent periods.

SOOI nho O on 9o anoEasnfnSc N2 0N

Stations Hean numbﬁgrggiig§§ons/tree
o L
S4 | 1454
8, 2433
S5 1462
Sy, 1.7?
S5 1.07
S¢ | 1.22
CD («05) 0.18

oo noogoooLoosS Do ogromAaosNNISRrgD

Table II Be

HS oo s S SD 0SS oSN S0t S0 mme s
Mean numbsr of leslons/treo
Months (Original) :
- T T - B - T — N - - N — T — I T S - N T - N N . R I T N R S Y
Py 2025
P2 2.11:#
Ch (.05) 0139
T oO&8Ss8S8R 300 0n 8800 S0 DS ;oSS oo,

P3 P2 P1
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Table II C.

ﬁﬂﬂﬂﬂﬂ::}ﬂﬁﬂﬂﬂﬂﬂ:'-'Sﬂuﬂnmzﬂﬂﬂ-ﬂ

Mean number of lesions/tree

Interaction | (Original)
- - - - - - - BN - NI BE - IR

54P4 . 1‘.?56
S1P3 0.818
SEP2 ' 24216
Szps_ 10141
33131 2391
83}?2 16211
S4Ps 10271
Sl{_P,‘ 21686
S"PB 005%
S5P2 24099
S5P3 0.971
3¢Po 1577
CD (.05) NS

B g2 o8 0O o0 2S00 800 S a0t BeEooom 38 2= 90
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is scored on OS5 scale as already explained., The
lovest infestation (1.22f/tree) is noticed at
Kasaragods The infestation is significantly
lower then Calicut (1.54/tree), Kalady (1.62/tree),
Kottarakara (1.72/tree), Anskkayam 1.87/tree) and
Medakkathara (2.33/tree)(Table IIA)e The highest
infestation 1s recorded at Madaklwthara. Signie
ficant difference in infestation is not noted among
Calicut, Kalady, Kottarakara and Anakitayam.

ﬁowest infestation is noticed during March
(0.93/trece) followed by February 62;14/tree) and
Jonuary (2.25/trec)(fable IIB). Highest
infestation 18 observed duriné January,

Analysis reveals no significant difference
between the months within the station and between the
stations in a month (Tablec IIC). The ahalysis of

variance tablc is presented in Appendix II,

2 Regmus sp. (Miridae: Hemiptera)

Nymphs end adults small, active, greonish bues
(Fige 2)e Head es long as broad. byes globular
of moderate size and reddish purple., Antennal

segments dissimilar, the second Jjoint more than three
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times longer then first segment, Legs of moderate
length, antennae, femora and tiblae covered with
spines, Length 2.5 om, width 1.5 mn, .

Both nymphs and adults suck sap from petals
and sepals. As a result, the tissues surrounding
the feeding punctures, become necrotic and

brownish spots develop on the floral pertse.

241 Seasonal fluctuation of Regmus spe at different

stations,

The incldence of this pest is noticed from
November to March, They are practically absent—ny
April, The pest ls uniforoly distributed in all
stations.

Population level of Ragmus at Kottarakara
(3.75/tree) has becn significantly lower than other
stations (Table IIIA). The population abt Calicut
(8.67/tree) has been significantly higher than
. other stations except Madekkathara (7.01/tree) with
which it is on par.

The lowest population has been noted during
March (1.37/tree) followed by Fabruary (6.40/tree) and
January (13.06/tree)(Table ILIB). The differences are
fourd to be statisticelly siunlficant.

wowest population has been observed in Harch

followed by Fevruary and January in all stations except



Table III A, Seasonal fluctuation of Ragmus spe. at

different statlions.

390

=~ B N — T B — - N~ B — B - N — S~ B - R - B S-S - - S~ B~ S — N — N~ - — R -

Stations

nown

1
2
3

Mean number of Mean number of
insects/tree insects/tree
(Transformed) (Original)
3,11 8467
2483 701
2,66 6«08
2418 375
2470 6+29
2453 540
0.33

cD (+05)

b~T ~ B - T = B - - S~ S ~ N~ N~ B — N~ - B -}

3 0O & 0D ==

84 86

Table III B.

SRR adCc SO SO e

Months insects/trec
{Zransformed)
- B~ B~ B . - N~ S - B — S = B o S — A ~ 1
P.a 3475
P, . 2472
CD (+05) 0427

S IR oD SO0 oORPaRmmmm s

P

Py

3

Mean number of

P

1

'Sg SJ

0 M 8 5 m oo

Mean number of
insacts/tree
(Original)

S 0 o oo s

13,06
640

1437
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Table 1II C.

oo oo S D SN e S AR 0R 20003058 dEDOnas
Mean number of lMean number of
Interactlon insects/tree insecta/tree
: (Transforned) (Original)

PR - - E-N- - - - A -0k N BB R

5Py 4212 16474
S4P5 o 3e432 10.78
S1P3J - 1 0697 1.88
5,55 4,031 15425
SaPa 34043 8.19
32?3 o 14424 1.03
S, . 34539 11.52
S5y | 14633 1467
SZ*P.‘ ‘ 3+166 9.02
S 4P2 1.551 1.41
SL'_P3 14815 2429
55P2 2982 789
851-?3 1378 0,90
S6P1 34785 1333
SsPZ 24527 539
u:snnnnnunnumun.aanummwanunam
m——- P, - P, P

s] —— Pg' PS P}

e P5 P

WTTTTTR g

==




37

Kottaraltara. Significent difference has been
obtained between months within a station except
Kottarakaras

Callcut and Medahkkathara record highor levels
of population durilng Jonuary and February where-as
the population is low at Kottarakara during the same
period (Table 11IC)e. There is no significant
difference between the stations with regards to
average abundence of insects during iarche The

analysis of varlance table iz presented in Appendix LII.

3 Lyptocorisg sp. (Coreidae: Healptera)

ﬁdult bug elongated, slender, measuring 18 ma
long end &4 mm breadth (Fige 3)s Lorsal surface
of abdomen pale and. greenish on the ventral surface.
Héad muach narrower than prenotum.  Antennae blaék,
basal joint reddish yellow. Legs long and light
yellowish,.

They suck sap from floral parts and inflorescence
axiss As a result necrotic lesions are formed
around the feeding punctures,

These insects,ln few rumber, are noted at
Vellanikkara and Madakkathara dﬁring December«January
and during January at Kalady.



Leptocotisa 4p.

Pag-QB




38

4 Coptosoma sp. (Plataspididae: Heteroptera)

Body broadly ovate, moderately convex, very
slightly convex beneabh (Figs 4). Iead usually
small, Eyes moderagtely prominent. Ocelli nearer
to the eyes than to each other. Scubellum covering
almost the entire abdomen, Hemilelyira long and bent
beneath scutellum. Tarsi two segmented. Length
2 to 3 mm, width 2,5 mm.

Adults suck sap from the floral parts and
inflorescence branches.

The insects are noted at Kaledy during Januarye

February.s

5 Iettigoniclla? ceylonica Melichs (Cicadellidaes
Hemiptera)

Whole body above and beneath pale yellowigp
(Fige 5)« Eyes browns Tegmina hysaline, pale'
yellowish, with tender yellowish veins. Terminal.
marginal vein brown to black,membrane hyallne. Legs
pale yellowish, Dorsum commonly orange yelloﬁisht_
Length 5 to 5425 mm for both males and femalesS.

—

Nymphs and adults suck sap from tender leaves
and Inflorescence causing ycllowlng and leaf curling,
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6 Batracomorphus linpavuorii Kameswara Rao and
Ramekrishnan: (Cicaedellidace: Hemiptera)

Yhole body greenish., Droad amd robust, frog
like (Flg. 6). One and half times longer and 2 to
3 times broader then Tettigoniella, Head short,
bluntly rounded. Ocelll lerge and placed far spart
from each others Antennae short. ‘Tegnina moderately
long, membrancuss,. tapering towards the tip.

Length 7.5 mm.

Both nymphs and adults feed by sucking sap
from tender leaves and infloréscence and causes
yellowing and curling.

Both the species of jassids,though in few
manber, are observed at Kalady, Vellanikkara end
Anakkayam durlng January and at Calicut, Anekkayem
and Kasaragod during February,

7 Toxoptera odinse Vander Goot (Aphididae: Hemiptera)

Apterous femalet= Body pele coloured, 2.5 mm
long and 1,5 om wide (Fig. 7A)» Antennae six
segmented. Head browmishs Cornicles on the f£ifth
segment. Rostrum extends upto hind coxae. Dorsal

surface of abdomen pale with some discontinuous brownish
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patches on segments 7’and 8. Cauda darks Basal
portion of femora and tibiaec pale emd the rest
brovnish pigmented,

Alate'female:- | Length 2.5 m and width 1 mme.
Abdomen pale with a continuous dark band on
segnents 6 to 8. Cauda clongeted, dark brown with
a siight constﬂgtion nﬂér the middle, Basal
ﬁortion of the femora and tibiae hrownish and the
res% pale to pale browa (Fig. 7B)e

Both nymphs and adulis congregate 1in (
clusters around the floirer stalk of cashew and
suck sap from the inflorescence and tender nuts,

- The incidence is noticed at ladakkathara
during the end of iMarche.

8 Ferrisia virgata Cockercll.(PseudococcidaesHomoptera)

Swall, oval shaped, soft bodied lnsects with
distinct segmentation (Fig. £B)s Legs well
developed. It has the ususl habit of cncircling
itself by sccreting thin glossy threads of wex
especially when the population of the mealy bug is
low and scattered (7igs. 84). Paired, caudal
filements are characteristic of the species which may
be about half the lenglth of the body. Adult about
3 om in length and 2 mm in widths
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Both nymphs and adults cluster on ilnflorescence

stolks,on fruits and tender nuts and suck SeDe

8.1 Seascnal fluctuation of F, virgats at different

stations,

ObserQGd from end of December upto April,‘ '
Distributed in 211l stations. Analysls reveals
no significant diﬁfarence between the stations with
regard to pbpulétion density (Table IVA). The
highest denslity of population is observed during
rebruery (2,03/tree)(fable IVB) and it is
significaently higher then Jamuary (1.04/tree) and
March (0.66/tree). Significant difference is
not observed between Merch and Januarys

In all the stations highest population
density is observed during February except at
Anakkayam and Kesaragod (Table IVC). .
_ The lowest populatlon density is observed during
Jamary at Kottarakaras This is significantly
lower than that at Kaladyy Calicut, Madakkathara,
Kasaragod and fAnakikayames The population density
at Kéttarakara, Kalady and Calicut is significently
lover than that at Madelkathara, Kaseragod and
Anskkayame |
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Table IV A, Seasonel fluctuation of F. virgata at
different stations,

F— N T I~ — N - - N - N~ — I~ I I I~ N B~ - I~ I

Mean numbzy of Meen number of

Stations insects/trec insects/tree
g (Transformed) (Original)
,ﬂ:nﬂﬂﬂﬂ=ﬂ===u=ﬁ==ﬂmﬁﬂmg-ﬂtﬂ
S, 1.58 1.50
83 1.3“ 0.80
85 1.70 189
CD (.05) NS

- N - - BN I - N - - N-- - - - - - T T

Table IV B,
Mean number of Mean number of
Months insects/tree insects/tree
{Transformed) (Original)
====ﬂ.=ﬁﬂﬂﬂ=nﬁﬂﬂ==ﬂﬂ=ﬁ=ﬂ=’ﬂm
91 1(43 1.04
P, 1474 2,03
P3 1429 0.656
CD (+05) 020 '
(- - - - - R - N - I - NN - AN N - E- - -]
P3 > Py
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Table IV C.

e R L R EEE N R R EERE R E R LR

Mean number of Mean nuaber of

Interaction insects/trec insects/tree
o (Transforned) (Original)

S.P, 14237 0.88
S 1?".'2 14736 2401
S1P3 14650 1.72
S 2P1 1,440 ) : 1007
S zPa 1863 2o47
S 2!?3 14451 1.1
8591 14164 0e35
53P2 . 1788 2420
531’3 1.082 0017
SAP'I 1000 0400
SQPE 1855 259
Sapa 1 -205 0045
55P1 . . 2-’070 3028
85?2 1.656 1e7h
35P3 1371 0.88
SGP"( 14673 1480
SGPQ 14501 125
35P3 14000 . 0s00
CD ( +05) 043
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3ignificant difference in population density is
not observed during Februarvy in all the stations.

The population density during larch at
Kasaragod, Kaledy, Kotlarakara and Anelkksyamn are
slgnificantly lower than abt Madakkathara and Calicutbs
The analysis of varlance table is presested in -

Appendlx IV,

© Haplothrins ganglbauerd schrutz {Phlaecthripidacs

“hysanoptera)

Smell, dark brown slender hodie@ insects,.
Antennae six to nine segmented (Fig. 9)+ Head with
a palr of small prominent compound eyes, Prothorax
free and distinct and meso and meta thorax completely
united. Wings membranous.,, very narrow and
fringed with long setae, The abdomen long
tapering posteriorly and composed of 4§41 scgments.
Length 2 M o,

Both hymphs and gdults feed by lacerating -
the suriace tissues of the inflorescence including
the male and bisexual flowerse The injured tissues
are stimalated to form scabby out growth on the
floral branches. As a result the flowers, fade

and drop pregadturely.
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9,1 Seasonal fluctuation of H. ganglbaueri at
different stations.

The incidence of this pest is noticed from
‘November tb April. It 1s uniformly distributed in
all stations.

The population density ab Kasaragod (1.46/tree)
is significantly lower than at Anakkayam (2.76/tree),
Calicut (2.80/tree), Madekkathara (4e43/tree),
Kottarakara (4.76/tree) and Kaledy (7.01/tree)

(Table VA)e The number of insects in the sample
collected from Kala&r is significantly higher than

" other stations,

Highest population density is noticed during
March (7.24/tree)(Table VB) and the lowest (1.82/tree),
during January. The differcnces are statistically
significanta

Significant difference in population density
between months within the station is observed at
Kalady, Kottarakara and Anskkayam (Table VC).

Lowest population density 1s observed during
January except at Analkayam where 1tfis in February.
In all the stations the population denéity is highest

during Morch except at Madakkathara where it L during

February.
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Table V A, Seasonales fluctuation of He ganglbaucri

at different stations.
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Highest population density is observed at
Madakkathara during Januarye The populauion
density is si Dn:i.fi.canuly higher than that at calicut.
Anekkayam, Kalady, Kaeseragod snd Kotterakarae
Kottarakara, Kasarégéd and Kalady recorded Lower
rumber of insects than that at Angkkayam, Calicut
and Madokkathava, The lowesl population density is
obsorved at Anskkayam during Februan}. The:
population density of insects at Aﬁaﬁkayam is
significantly lower than other stations except
Kasaragotds The number of Lnsects in the sample
collected from Kasaragod 1s significantly Lower
than all other stations exceépt Anckikkayems The
analysis of variance tablé is presented in Appendix V;

10 Beetless

The following three species of baetles are found
together feeding in flowers.

(1) Silvanolomus denticollis Rtts (Silvanidacs Coleopters)

Small, brown, flattened heetles. Antennae
clubbed, Forewings horney elytra which almost
alvays meet to form a siraight midedorsal suture
(Figs 10A), Hindwings membranpus folded beneath the
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elytra, Prothorax large and mobile. [Mesothorax
nuch reduced., Tarsl five segmented. Third tersal
segnent is lobed bencath, fourth shorter than the
first, Length 245 mm,

(i1) Melenophthalmg spe {Lathridildae: Coleoptera)

Small, brown, flattencd beetles, Antennae with
a club formed of one, two or three Jointa, Ventral
abdominal segments filve, free, the first longest.
Tarsi three segmented (Fige 10B). Length 2.5 mm.

(1ii) Berginus paindroni Grouva (Mycetophagidaezcbleoptera)

Adulis are small beetles, dull in colour., Antennae
four to five segmented and club like. Tarsi four
segmented in fémale. The anterior tarsi three
segmented in maies. Length 2 mm (Flge 10C).

The above three'species of beetles are found

together feeding on pollen grains.

10.1 Seasonal f£luctuation of the threc species of bedtles,

. ru
The highest level of population density of, three

specles is togatherfobserved at Hadakkathara (6.40/tree)
(Table VIA)e The population density is sipnificantly
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higher than that at Anakkeyam (4.62/tree), Kaledy
(4s02/trec), Calicut (3.88/%tree); Kottarakara (3.16/tree)
and Keseragod (2.72/tree). Kasaragod, Kottarakara,
Calicut and Kalady are having significantly lower
number of insects than that at Anakkayam and
Madalkkathora. '

The lowest level of population is noticed during
March (1.76/tree) followed by February (4.95/tree)
and January (6.08/tree)(Table ViB)e The number
of insects observed during February and January are
significantly higher than that during Marche

The highest population density is notlced during
Joanuary at Anaklteyam. It is significantly higher than
that at Kalady, Calicut, ladakitathara, Xasaragod and
Kottarakara. The population density at Kottarakara,
Kasaragod, ledakkathara and Calicut are significently
lower than that at Kaledy and Anekkayame. The lowest
denslty of population is recorded at Anakhkayam, followed
by Kasaragod, Medakkathara, Calicut, Kottarakara and
Kalady during February. The lowest density of
population is noticed at Madakkathara during Mavch.
The number of lnseets found at Madakkathara and
Anakkayem mie significantly higher than that of other
stations (Table VIC).: The analysis of variance
table is presented in Appendix VI~
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11 Amblyrhinus poricollis Schonh. (Curculionldaes

'

Coleoptera)

A 8mall brouwn weevil with lighter markings (Fige. 11).

Heéd with a broad pinkish central stripe. Scutellun
whitishe Antennae geniculate. Prothorax little
longer than Eroad and longer than the heads Llytra
ovate., Legs slender, the femora strongly clavates
Tiblae straight and simple. Total length 5 mm and
width 2 om. )

They feed on The leaves and flawers by cutting
small -holes on them. Thgy are found at XKalady
and Calicul during Januaryf

12 Hypatina (=Cheleria) beligremma Meyrick
(Gelechiidae: Lepidoptera)

Agult amall, dark brown wmoth with a wing length of
5 mm and width of 145 mm. Body length of 4 mm
JFige 124)s Head and thorax dark grey. Forewings
navrovw and oblong and covered with black dots.

Young caterpiller pale white to pale yellow in
colour, actively moving and the fully grown caterpillar

pale green with a prouninent hlack heade The full

grovn caterplllar 1s 12 mm long and 1,5 mn wide (Fige 12B).
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Pupa naked, tfound inside the bore holes made on
the shoot top or floral branches. I¥ is'ygllowish red
énd is 5 mm long 2.5 mm wide (Figs 12C).

The caterpillar feeds on different plant paris
depending upon its seasonal occurrences Very tender
leaves arce damaged often at bud stage. Emerging leaves
_are folded and ths caterpillaf feeds on the leaf margin
from within. The caterpillexr bores into the fresh
shoot tip and inflorescence and a gummy exudation
oozes out of the infested Tips. Due to the boring,
the growing shoot beccomes stunbed, and withers and
dries upe No panicle develeopment takes place, It
also bores into the unopened tuds and eats away the
interna; contents, preventing the fruit setsy 0On a
single infloresccnce about as many ;é 15 caterplllars

have been noted feeding.-

12.1 Seasonal fluctuation of H. haligramma at different

stations.

The incidencé of this pest is noticed from
Septenber onwvards feeding on the new flushes and
from November to March it is found feeding om the
inflorescencea, The population has declined
considerably during April. The pest is found distrie

tuted all over the areas surveyed, though there is



55

significant difference in the population level among
the different stationss

The lowest population density is noticed ab
Kasaragod (0,59/tree)(Table VIIA), The number of
Insectsfound at Kasaragod é%ﬁ significantly lower
than other stations. Significant difference is '
not found between Medakkethara (1.46/tree) and
Kalady (3.13/bree). The population density recorded
at Madakkathara and Kalady age significantly higher
than Kasaragod end Lower than the other gtabtionss

Fewer insects are found during March {1.04/tree)
followed by January (2,10/tree) and February (2.42/tree).
Significant difference in population is not found
between the month of Jemuary and February (Table VIID).

Population density is low during March at
Calicut followed by January and February. Significant
difference is not observed hetween population at |
Madaklkkathara and Kasaragods Lowest population
density is observed during January at Kalady. The
lowest population is noticed during March at -
Kottaralkara and Anakkayam tut January and March are on
par in Kottarakera waereas March and Februery in
Anakkayam, The highest population density ls.observed
during February at Calicut, Kalady énd Kottarakara and
during Jenuary at Madakkathava, Anelkkayam and Kesaragods
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The highest rate oi population is observed at
Anekkayam during Januery. This is signiflcantly
" higher than that at Calicut, Kottarakara, Medakkeathara,
Kaledy and Kasaragod. Significant difference is not
found among Kasaraged, Kalady, Madakkathara and
Kottarakara, The highest level of population i3
noticed during Fehruary at Kottarakara., Significant
difference is not found armong Madskkathara, Anakkayam
and Kaledy and emong Kalady, Calicut and Kottarakara.

The lowest level of population is noticed at
Kalady durlng Marchs Significant difference is not
noticed among Kasaragod, Calicut, Kottarakara,
Medakkathara and beatween Analkayeom and Kalady
(Table VIIC)s The analysis of varlance table is
presented in Appendix VIIs

1% Unidentified Gelechidae. (Gelechiidae: Lepidopetera)

Tiny moths, 4 mm in length with the head pale
grey and thorax dark greys Forewlngs grey,
length of 4 mm and width 1.5 mm and dusted with
blackish brovm and with a few blackish brown spots
aglong the/;osta and a big spot in the' middles Hindwings
grey in colour (Fige 15A)4
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Young caterpillar yellowlsh brown, cylindrical,
gradually tapering posteiriorly. Head pale browne
Body covered with numerous mimate hairs arising
singly. Thoracic legs and prolegs dark brown.\
Colour changes to pinkish in grown up caterpillars
and the head then becomes dark hrovn, Fully grown
catarpillar mzasures 8 to 9 mn in length and 1 om in
widthe Body colour reddish pink on the dorsal
side and pale reddish on the ventral side (FFig. 13B).
Heed rather small and flattened. Pupa naked.
Pupation both inside and outside the flowers Pupa
dark brown and measwes 5 me long and 2 mm wide
(Fig. 13C). Pupel period 7 days.

Larva feeds on leaves and lnflorescence. It
webs two tender leaves with ILine siiken threzds and
feed from inside by melking irregular holes. It
webs the Iniflorescence too and feed on it. The
caterpillar bores into the openad and unopened flowers
and feed én the ovary.. Soretimes it bhores Into
the shoot also,

Caterplllers are obscrved feeding on the
leaves during October-November at Vellanikkara and
at Madakkathara from iovember to April, From
November onwards the population starts building up and
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reaches its peak during January and by the end of
Januery the population declines, The population
is reduced to zero during lMerch=April.

Paralitomagtix varicorpis, an encyrtid parasite
has been reared from the larva of this pest,

14 Buproctis sp. (Lymantrildaes Lepldoptera)

Head, thorax and forewings bright orange yellow
(Figs 14A). Abdomen straw coloured. Hody length
19 mm, ving expaense 45 mm. A tuft of orange hairs
at the anal ende Forewings with prominent black spot
at the middle. Antennae bipectinate. Ocelll
absent. Mid tlblae with one palr of long spurs and
hind tibiae with two palrs,. |

- Caterpillars dark brown. A long tuft of black
hairs on the first segment. Tufts of white hairs
on the-other segments, Black spots on the dorsal
surface of the 9th and 10th segment. Eleventh
segment with a black tuft of hairs. The fully grown
caterpillar ig‘acmgkldng end 4 mm wide (Fig. 14B)e

" Pupation in a cocoon made up of body halrs.

Pupa reddish brown.

The caterpillars are noticed during September
feeding on the leaves at Vellanikkara and Madakkathara
and on inflorescence during December-Jamuary ab
Calicut and Kaladys
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15 Porthesia zanthorrhoea Xollar (Lymentriidaes

Lepidoptera)

Adult vhite (Fig. 154). Antennae brownish.
Tuft of orange hairs at the anal end, Apical and
outer parts of hindwings and the underside of both the
wings with minute dots, Body length 18 mm, wing expanse
42 mme

Caterpillar black, Head stripfed with white
band, A crimson line throughk the 2nd, Srd and.Sth
‘to 10th segments. I'irst segmenv with long forwardly
projecting tuft ol black halrs and the other segments
with ehorter tuft of halrs. The full grown
caterpillar is 20mn long and 4 mm wide (Fig. 15B)«

Pupation in a cocoon made up of body hairs. Pupa
light red in colour. _

The caterplllars feed on both the leaves and
inflorescence, as a result the Lleaves are
skeletonized and btrowmlsh lesions develop on the
inflorescerice due i scraping of the green tissues,

The flowers are completely eaten up by the larvae.'
" They ave found on inflorescence during December-

January at Vellanlkkarae and Medaklkathard,.
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16 Thalassodes sp. (Geometridae: Lepidoptera)

Adult medium sized moshe Body length 13 mm,
Apple green in colowr with an obligue line running
across the fore and hindwings (Fige 16A). Ving
expanse 29 to 31 mn. They have the hablt of 1
resting with fully opened wings tightly pressed
agalnst The sufface. ) Antennoe of the_male
bipeciinate to twosthird length.

Eggs laid singly four dzys after cmergence.
They are oval aad smooth (Fig. 16B), Incubation
period & to 6 deys, Freskly emerged lerva
light yellow in colour and neasures 1 to 1.5 mm
in lengthe Thé looper caterpillar grow by feeding
on vhe flowers. Fully grown caterpillar nmeasures
20 t0 31 mm Long and 1.6 to 1.8 nn wide, ‘Larva
elongate, muked and slender. It is green with
prominent dark spois on the dorsal side in a row from
head Co ftail, It haos two palrs of prolegs. It
mimics a tiny twlse Larval poriod 12 to 21 days
(Fige 16C)e Pupa nalied and lizht browne It 48
12 om long and 3 mm wide (Pig. 16D) and attached %o
the inflorescence bty its anterlor portion. Pupal
period 7 to 8 days, The LiZe cycle completes in'
23 to 35 dayse. 4dults live for 8 days on 504 honey.
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Sgasonal fluctuation of Thalassodes sp.
at different stations.
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Table VIII C.
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The caterpillar feeds on opened and unopened flowers,
and on the leaves by making holes on theme Both
the young and mature c¢aterpillars scrape the
green tissue from the panicle stalke A maximum
of four caterplllars are noted on a single

inflorescence.

1641 Seasonal fluctuation of Thalassodes spe at
differcnt stations.

The incidence of this pest is noticed during
October onwards feeding on the tender leaves and
from November to March 1t is found feeding on the
inflorescence, The pest is distributed all over
the areas surveyede The population has declined
considerably during April. _

Analysis revealed no significén&- difforence
with regard to population density between stations
(Table VIIIA), months (Table VIIIB) and also
nonths within a station and stations within a month
(Table VIIIC). The gnalysis of variance table is
presented in Appendix VIII,.

17 ? Eucrostes sp. (Geometridaes; Lepidoptera).

Bright yellow green with a wing length of 10 mm
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and width 6 mm, Body length 8 mm (Figs 17A)s
Male antennae bipectinate for twe thirds its lengih.
Both wings with reddish browa spot at,end of the
cell, Hind tibia with one pair oi spurs in
both sexes, _ |

Caterpiliar greenlsh brovne Dorgal side
covered with dried sepals and the ventral surface
naked {Fige 17B)s Mature larva measures 13 mm
long and 3 mm wide, Before pupation the larva
shed the dried sepals and construct a cocoon with
it. . Pupa light brown in colour and measures 8 fmn
long and 2,5 mm wide, Adults emerged 7 days after
pupation.

The caterpillar feeds on both opened and
unopened flowers and scrape the green tissues from
inflorascence stall,.

17+1 Seasonal fluctuation of ? Bucrostes sp. ab
different stations,

The ingidence of this insect is noticed only from
February onwards vpto April. The population density
at Kesaragod (0.04/tree) is significantly lower than
- all other stations (Madekkathara (0,40/tree),
Kottarakara (0.56/tree), Analkayam (0.68/tree) and
Kalady (0e¢92/tree) except Calicut (0.26/trec)e The
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Table 1IX G,
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nunber of insects in the sample collected from
Calicut is significantly lower than that all other
stations except Kasaragod (Table IXA)es The
population density at Kaledy is significently higher
‘than other stations except Anakkayam, with which it
is on par. _

Analysis reveadk no significant difference
anong the months with regard to the population density
(Table IXBj,

Significant difference is not observed between
months within the station on population density at
Calicut and Kasaragod (Table IXC)e In all the other
four stations significantly hipgher number of insects
age recorded during March compared to February.

Significant difference is not observed in
population density of insects during Februeary. During
March the population density is significantly lower at
Kasaragod, Calicut and Kottarakara as compared to
Madaklkkathara, Anekkayam and Kglady. Analysis of
variance table is presented in Appendix IX.

18 Selepa sp« (Noctuidae: Lepidoptera)

Adult moth small with a wing length of 10 mm and
width 5 ams Body length 8 mm. Antennae heavily
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ciliated in male, Forewings greyish brown with a
purplish and grey tinge. Hindwings whitish with
dark colour towerds outer mergine. ilead, thorax
pele brown. £Hbdomen fuscous (Figs 187).

Zggs laid two days after the emergence in
batches of 3 to 11s They ere pyrdmidal in shape
with ridges all round and paie yellow in colour
(Fiz. 18B). Lgg period 4 to 5 days,

Freshly hatched larva transferant wlth ridges
all round the body and measures 1 mm in length,
Caterpillars feed in clusters for a few days after
emergence. Mabure larva light green onlthe sldes
with reddish 'V' shaped bands on the dorsal surface,
Long hairs present on the lateral side on each segment.
Dorsal surface of the 2nd and Jrd thorapic seguents
and the 2nd and Sth abdominal segments black, The
head pale creamy (Fig, 18C)s Full grown caterpillar
measures 17 mm long and 4 mn wide., _Larval period
lasts 13 0 15 dayse A day before pupation, the
caterpillar stops feeding and becomes inactive,
Pupation in a boat shaped dirty white cocoon which
measures about 12 ma long and 5 oo wide (Fige 18D).
Pupa 9 oz long and 3 mm wide (Fige 18 E)e Fupal
period 10 to0 12 days,. '

1
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Caterpillar feeds voraciously on leaves and
inflorescences. The flouer is completely eaten up
except the ovary and stamen. A maxioum of Live
caterpillars are noted on a single infloresceonces

This insect is noticed at Vellanikkara,
Madakkathara and Calicut only. This is first found
during November at Vellanikkara and Madobkathara,
During Dacember the population starts increasing and
by February the population declines. The pest has not

been observed in the other stations.
19 Unidentified Noctuidae (Hoctuidae: Lepidoptera)

lMoth pale red brovin with a wing lengbth of 8 mm
and 6 mm width. Body length 7 mme VWilngs grey
with a dark 2ig zag line,’ Forewings with a
pale patch at its apex.- Underside of both the wings
covered with reddish and blackish hairs (Fige 194) .

Larva reddish brovm, with black streaks on the
dorsal side (Fige-19B).- Yellow transverse stripeis
presont on lateral sideet, The semilooper larva has
two pairs of ebdominal lego. Minute halrs all over
the body. Fully grown caterpillar nmeasures 15 nm
long and 2 mm wide.~ It pupates in a silken cocoone '
. Pupa brovn in colour and measures 9 mm long and 3 mm

wide, -
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The caterpillar feeds on the sepals and petals
of flowers. Collected from Vellanikkara during

January.

20 Spatulivelpia nr. erythrina Hampson (Phycitidacs
Lepidoptera)

Small reddish brovn moth with a wing expanse of
14 mme Body length 7 mm. Forewing narrow and
elongated, fringed with reddish brown hairs (Fige 20A).
Ving margins are slightly darker. Hindwing pale
browvmish in colour, border fringed with shiny
brownish halrs., Tuft of blackish scales on
mesothoracic sterna towards the base of mesothoracic
COXas - Eale antennae fringed with short hair like
structures. Anal tuft composed of short hairs.

The young caterpillar pinkish, slender and
cylindrical (Fig, 20B)s Growvmeup caterpillars
greenlsh brown with reddish brovn hcade A light
brown shield like structure on prothorax, and
measures 17 mm long and 2 mm wide., A day before
pupation the larva stops feedinge. Pupation in a
silken cocoon.

The larva webs the inflorescence with fine silken
threads and feeds inside by eating away the flowers,
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20,1 Seasonal fluctuation of S, nr. erythrina at different
stations,

The incidence of this inscct is noticed from
February to March in all stations., The number of
insects in the sample collected from Kottarakara (0.17/trce)
ia significantly lower than all other stations except '
Kasaragod. The population density at Kalady
(0.68/tree) is sipnificently higher than other
stations except Medakkathara (0.48/tree) with which
1t is on par (Table XA). !
Analysis reveals no significant difference
‘between months with regard to the densibty of
population (Table XB). o
Significant difference in population density is not
observed between months within the station atb
Calicut, fnakkayam and Kasaragod (Table XC)e ~
Madakkathara and Kottarakara recorded significantly
higher rmumber of insects during lMarch compared to
Pebruary and in Kalady during February compared to
Marche -
The lowest population density 1s observed in
February at Kesaragode. It is significantly lower than
that at Kottarakara, Anakkayam, Calicut, Kalady and

Medakkatherae. Madakkathara rocorded meximum number of
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insectse The population density at Kobtarakera,
Anakkayam; Calicut and Kalady are slgnificantly higher
than ai Kasaragod but lower than at Hadokkathara.

The population density at Kottarakara, Kasaragod,
Madakkathara and ﬁhakkayam are significantly lower than
that at Calicut and Kalady during Marche  Analysis

of varisnce table ig presented in Appendix Xe

The followlng insects are not recorded during
the present survey although they are known_as pests of

cashew in other areas:

Leaf and blossom webbore- Lamide (=Macalla) moncusalis U
(Pyralidaes Lepildoptera)

Though it is a major pest ln the coastal disiricts
of Andhra Pradesh, this 1ls not observed feeding on

infloreacence in Keralae

Flower beetles Popillia complanata Newms
(Rutelidaes Coleoptera)

Thripss 3glenothiripg ruabrocinctus Giard
{Thripidaes Thysenoptera)

Leaf and flover looper: Plngasae ruginaria Gu,
(Geometridae: Lepidoptera)
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Soft scales § Ceroplastes floridepnsis Ce

Lecaniun latiopeprculum Gr.
(Coccidaes Hemiptera)

Mealy tug ¢ Planococcus lilacinus Ckll,

(Pseudococcidaes Hemiptera)

Mites : Qligonychus coffeag Neitner
(Tetranychidacs Acarina)
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DISCUSSION

Survey of the pest complex iafesting cashew
inflorescence has been conducted in different parts
of Kerala during November, 1980 to April, 1961.
Various peste are noted infesting cashow
inflorescence in different localities. Studies on
blology and seasonal fluctuations of the pest
complex are also attempted during the present shudy.

The results obtained are discussed helaw,

1 Helopeltis antonii

loted in all the areas surveyed. tglies atb
Vellanikkara and Wadelthathara reveal that the first
instar nymphal populatlon out-numbera the adults in
Hovenber while both the nymphs and adults are
noticed in egqual proportions during late November
and early December. In late November the fourth
and f£ifth lnstar nymphs have the majority over otﬁer
nymphal stages. The pest population denéiay level
haes been relatively high at Vellanikkara than ab
Medakkatharas

Significant difference is noted in population
density and dapage intensity between stations and also
in months, The population levels and damage intensity
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arc significantly lower abt Kasaragod (1.37 and 1.22/tree
respectively) and higher at Madeklathara (2,96 and
2.,33/tree respectively) (Table 1 4, II A)e The
population level is low during Merch (0.77/tree)

and high = during January (3.93/tree) (Table I B,

II B)e. By April the pest dlsappears. The fest rate
of multiplication of the pest during November to
April may be due to the availabillty of succulent
leaves and floral parts and favourable climatic
factors. Differences in population level between
localities can b2 due to climatlc factors, genetic
factors and biotic factors like the éctivities of

the predatory complex.

Pillal and Abraham, (197%) reported that the
pest population build up in-Kerala commences from
October and reaches its peak during Jenuary} The
present studies agree with thelr observations.

From the data (Table IA, IB, IIA, IIB), it
is observed that there 1s a positive rclationship
between the population density and damage intensity.

2 Ragmus Sp.

Both nymphs and adulis of this specios suck sap
from floral parts. Gopalan, (1975 and 1976) reported
Re importunitgs feeding on the leaves of Qrotaleria
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Jdunceas It is likely that the species ol Ragmus
reported on cashew ray feed on leaves 1oo,

Two species of Regmus are recorded from South
India by Ballard, (1921). They are Re monosus on
coﬁton, Crotalaria juncea, Andropogan gorghum and

Sesamum indicum and Re flavomaculotus on Arilropogan

sorchum,  These are predatory on thvips, aphids and
mitess However, the Rogous on cashew is phytophagous
and not predétory- .

Significan® difference is noticed in population

between staticns and also in months, The
ropulation has been significantly lower at Kottavakara
(3.75/£ree) and higher at Calicut (7.01/tree)
(Table IIIA). The population 1s significantly
low during March (1.37/tree) and high during
January (13.,06/tree) (Table IIIB),

Regous spe 48 reported here for the first time

fecding on cashew,

3 Leptocorisa sSpa

During the present survey these insects are
noted at Vellanikkara and Madakkathara during
Decembsr=January end during January at Kaledy.

At Madakkathara and Kalady, several elbernate hosts

a
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’ the
of Leptocorisa are noted and this may be,reason

that some of those Leptocoriaa have migrated on cashew.
Report of Leptocorisa 1s another new record

on cashew,

&4 Contosona She

The adults are noticed feeding on cashew at
Kalady during January-februarye. It seems that the
pest has very limited distrilbution. '

It is a notorious pest on other crops like
pulses (Subramania Ayyer, 1922). It is also
reported on avenue trees‘like Pongamia glabrg and
medicinal plants like Reawwolfia gerpentina (Eseki,

19263 Pratap singh, 1964). Record of Coptosoma on
cashew ls reported for the first time here,
Two specles of Jassids are noted on cashew,.

They are:

5. Zettigoniella 7 ceylonica

6. Batracomorphus Jinnavuoprii

.

Both the species are noted at Kalady, Vellanikkara
and Anakkayam during January and at Calicut,
Anakikkayam and Kasavagod during February. These

Jasslds appear to be casual feeder on cashew and theip




g2

population has been extremely low for affecting any
appreciable damage on the crop by feeding on leaves
and inflorescence. However these are new records

on casheve.

7 Zoxoptera gdinag
The incidence is observed only abt Madakkathara

during Marchs DBoth nyophs and edults congregete
in clusters around the flowep stalks of cashew and
suck sap from inflorescence and tender muts.
Abreham, {1959) also made similar observations.
Earlier records of aphids on cashew include

Te guranti (Bed.F) and Aphis spiraccola Patchs
(Anon., 1973)s  But during the present aurvey these

aphids are not found atiacking cashew inflorescence.

B Ferpisig virgata

The population of this pest is found significantly
higher in February (aiOBJ%ree)(Table ivB): 4#ccording
to Rawat and Modi, (1958) this pest is more active
during August to November and March to April in
Madhya Pradesh. The climatic dissimilarities
between the states may explaln for the differences in



population level hetween the places,

Siznificent difference is also observed
betweon months within & statlon and between stations
within a monthe In all the stations the highest
population is observed during February except ab
Anekkayam and Kasaragod where it isfduring January.
The population is significantly lower. at Kottarakara
during Jannary thaa other stations. Dut during
Febrﬁary gignificant difference 1s not observed at all
the stations. The population during March at
Kasaragod, Kalady, Kottarakara and Angkkayan is
significautly lower than at HMedaklkathara and Calicut
(Table IVC)s These differences in pest population
may be due to climatic variations in different seasons
and in different 1oca11ties, This has been proved
by the studies of Betrem, (1935), vho worked oub
the ecology and epidemology of F. virgato on coffee,
He found that the most iuportant factor in population
- regulation of Fe virgata is the atmospheric humidity,
which exercises an indirect effect through its ine
fluence on parasitic fungi,

Plaita spe and Ketumala spe are two homipterans
reported by Pillai et gl.,(1976), fecding on the
cashew inflorescence but are not observed durlng the

present étudya
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9 Heplothripns ganglbaueri

The incidence is noted Zrom November onwards,
The population is significantly low abt Xasaragod
‘(1.46/tree) and high at Kelady (7.01/tree)(Table VA).
Boboye, (1968) studisd the seasonal £luctuation
of thrips at Okigwi in Lastern Nigeria, and
reported that the population is higher in the dry
scason than in the rainy season with 2 peak during
December and Merch. The resulbts of the present
study agree with his observations and high
incldence of thrips on cashew in Kerala is found in
the dry months of HurcheApril (Table VB).
Record of He ganglbaueri on cashew is reported
for the first time herc.

Three spacies of beetles are found feeding on

pollen grains of cashew inflorescence: They are:

10 Silvanclomus denbicollis

11 Melanophthalma ap.

12 Berzinus naindronl

Detalled information on the biology and habits
of S. denticollis and Melandnhthalma sﬁ;_are not

avallable,

[F
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However, a species of Melonophthalia (Me gibbosa)
is reported on potato follage in summer transmititing
the virues diseagse (Cottier, 1931 and 1937)s Ioms
and Chatterjee, (1915) observed that B. maindroni
feeding on fachardia lacca devouring both the lac and
~ scales in the United and Central Provinces. However,
no records are available of this insect feeding on
pollen grains on cachew inflorescences |
| Significant difference is observed in the
population of the threce specles of bzetles together
between stations and betweon months. The popuiation
density is high at liadakkathara (6.40/tree) and
low at Kasaragod (2.72/tree)(Table VIA) and high
during January (6.08/tree) followed by February
(4.95/tree) Table VID.)

Significant difference 15 also observed beﬁfeen
the oonths within a station and also betueen the
stations within a znonthf The higher number of
insects e:;e noticed during January et Modakkathara,
Kaledy and Anakkeyam followed by February and March
at Medekliathara and Kalady and March and February at
Anakkayam (Table VIC).
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13 Amblyrhinus poricollis

During the present survey these weeﬁils are
noticed at Kalady and Calicut during January.

According to Abrehem, (1958) and Brouwn, (1968),
this is found feedling on the tender follage of cashew.
It is also recorded on the new growth of mango leaves
(Issacy 1934). However, during the present study
it is found feeding not only on leaves but also on
flovers by cutting small holes on them.

Previous record of beetles on cashew infloree
scence include the pest, Popillie complaonats Newn,
(Rutelidae: coleoptera)s This beetle is knoun to
atback cocoay rose atcs, in Kerala. Any how they

are not observed on cashew during the present survey.

14 Hypatimpa halicraemna

It is present all over the areas surveyed, though
there is a significant difference in its population
anong the different statione and months. Low
population density is noted at Kasaragod (0.59/tree)
and high et Madakkatharae (1.46/tree) and Kalady
(3,13/tree) (Table VIIA) and 4t is significant,

Low population density is noted during March (1.04/trec)
and high during January (2,10/tree) and February
(2eh2/tree)(Table VIIB),
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The population level significantly varies between
months within a station and between stations within
a monthe Lowesat population is observed during
Jenuary at Kelady and during March at Calicut. lighest
population is observed during Februay at Calicut,
Kalady and Kottarakara and during January at
Medakkathara, Anekkayem end Kasaragod (fable VIIC).

In addition to H. haligramuma, another Gelechid

pest has been observed on cashew in limited numbers
from November to February at Vellaniltara and
Madakkatharas However their identify could not be
established for went of aufficient specimens. The
lérva of thls species is found feading on the leaves
and inflorescence by webblng together and feeding
from inside., An encyrtid parasite, Papalitomastix
varicornls has beenr reared from the larva of this
peats It is not known wvhether similar records have
been made earlier for want of esiablishing its
identify.

15 Buproctis sp;

The catarpillars are observed during September
at Vellanikkera and Madakitathara ond during Docembore
January at Calicut and Kalady,
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The catcrpillars of E. gcientilllans feed on -
leaves and inflorescences and also scrape the green
tigssues of gpples and the shell of the green nuts.
(Abreham, 1958; Brown, 1968 and Plllal gt al., 1976).
During the present study someZvhat similar nature |

of damage has been observed by Buproctis spe

16 Porthesig genthorrhoeq

it is recorded during Docember=January at
Vellanikkara and Madokkathara. This pest is another

new record on cashew,

17 Ihalassodes Spe -

Reo gt al., (1977) studied the blology of
Thalassodes drarige. The total life cycle lasts
Tor 22-35 days being the egg, larvel and pupal periods
‘a8 3 to 5, 13 to 20 and 6 to 10 days respectively.
The results of the biology studies at Vellanikkara
agree with the above study. According %o present
studies, the total life cycle of Thalassoges SPs
lasts 23 to 35 days. IBgg period 4 to 6 days, larval
period 12 to 21 days and pupal periocd 7 to 8 days.

Rao et g;‘, (1977) reported that the ceterpillar

i
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feeds on leavess During preseat study, it is
observed that the caterpillar feeds both on leaves
and- inflorescences The pest incidence is noted
from October te March.: ' |

. Significant difference in population is not
observed between stations and smong the months
(Table VIIIA,B). It is found that the pest hes
uniform distributior in all the arcas as well

as in months,.

18 Bucrostes sp.

Noted during February and March only. The
population at Kasaragod (0.04/tres) and Calilcut
(0.26/trea) age significantly lower than other
stations and the highest population is noticed at
Kalody (0.92/tree) and Anakkayem (0.68/tree)

(Table IXA)s Differences in population between
months are not significant (Table IXB), Some what
uniform distribution of population is noted during
Februery in all the stations. But during March
the population density is found sisnificently low at
Kasaragod, Calicut and Kottarakara compared to
Madekkathara, Analikayam and Halady (Table IXC),
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There is no previous record of DBucrostes Sp.

on cashewe

19 elana SDae

Noted at Vellanikkara, Medakkathara and Calicut
from November to February. The égg, Larval and
pupal stages of Selepa spe. last$ 3,7 to 10 and 7 to
11 days respectively. The catorpillar feeds on
cashew flowers,

The insect 15 reported for the first time on
cashew s

In addition to this another noctuid pest has
" been noted feeding on cashew flowers at Vellanikkera
but its ideatify could not be established yet,

20 Spabulipalpia mr. grythring

This,is noted during February-idarch in all the
areas surveyed, Significant variation 1s observed
between the stations snd thg populetion density is
significantly low at Kottavakara {0,17/tree) and
hizh at Kalady (0.68f/tree) and Madekkathara
{0.48/tree)(Table XA). . .

This iﬁsect i8 not recorded carlier as a pest of

cashetir,.
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Previous records of lepldopterans on cashew
infiorescence include Pingasa ruginaria as
reported by Sreeramulu et al.,(1975) and Lemida
(sMacalla) moncusalis (Abrahem, 1958)« However,
both-the‘insects are not observed during the present
study, though the latter pest is notorious on cashew
especially in Andhra Pradesh (Ayyanna, Narayana and
Rao, 1977).

Rodrigues, (1967) reported a dark red mite,
Oligonychus coffeas, on cashew feeding on leaf and

inflorescence, This mite too is not obscrved

during the present study,.
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SUIMMARY

Pests infesting cashew lnflorescence in different
localities in Kerale, thelr seasonal fluctuations

and nature of damage ere briefly discussed belowe

1 Hemipteran pests
Te1 ﬁelogeltis antonii

_ Noted in all the éreas surveyeds The population
level and danage intensity are low at Kasaragod
(1.37/tree and 1.22/tree respectively) and high at
Madekkathara (2.96/tree and 2.33/tree réspedtively)e
The population level is low during Merch {077/ tree)
snd high during Jemuary (3+93/tree). Both the
nymphs and adulis suck sap from tender leaves, doots,
floral branches, developing nuts and apples resulting
in browvmish lesions, diesback, inflorescence blight

andd scabby spots respectively.

242 REgmUS 8pe

The population level is high at Calicut (8.67/tres)
and Madakkathara (7:01/tree) and low at Kotbarekara
(3.75/trea). The iowestLPOQulation density is
recorded during lMarch (1.57)tﬁee) and the highest
during Jamuary (13.00/trec). Both nyﬂ&ﬁ and adults
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suck sap from floral parts resulting in the formation

of brownish spots on the tissues,
1¢3 Leptocorisa sps

Noted at Vellanikkara, Kelady and ledakkathara
during Deoccomber=January, They suck sap from floral

parts and inflorescence axis.

1.4 Cophosong spe

They are colletted from Kalady during January-
February., Adults suck sap from floral parts and

inflorescence branches.

1.5 Tettironiella ? ceylonica

146 Bgtrocomorohus linngvuoril

Both these species are‘noted at Kalady, Vellanlkkara,
Angkkayam, Calicut and Kasarggod during January-
February. Nymphs and adults suck sap from tender
leaves and inflorescence causing yellowing and

lea? curling.

1.7 Toxoptera odinae

The incidence is noted only abt Madakkathorae
Beoth nymphs and alults congregéte in clusters around
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the flower stalk and suck sap Lrom the infloroscence

and tender nuts,

18 Forrisia yirgatg

liighest population density is recorded during
February (2.03/tree) followed by January (1.04/tree)
and March (0.66/tree). - Both nymphs and aiults cluster
on the stalk of the inflorescence, on the fyuit and

tender nuts and suck sape

2 Thysanopteran pests -

21 Haplothrips gancglbaueri

The density is low at Kasaragod (1.46/tree) and
high at Kalady (7.01/trec). The population level
is high in March (7.24/trez) aend low in Januery
(1.82/trec). Both nymphs and adults feed by

laéerating the surface tilssues of the inflorescence.

3 Coleopteran pests

T | Silvanblgggs denticoliisg
3.2 Melanophthaliié Spe
3.3 Dersinus paindroni

Populatién density of the three species of
beetles together are high at Madalkathara (6.40/tree)
and low at Kasaragod (2:72/tree)., High in January
(6.08/tree) followed by February (4.95/trce) and March
(1.76/tree), They are found feeding on the pollen
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gralns of cashew inflorescence.

3e4 Apblyphinus poricollis
' loted at Kalady and Calicut during January.
Adults feed on leaves and flowers by cutting small

holes on them,

4 Lopidopteran pests:
4+1 Hypatima halinpammng

Population density is low at Kesaragod (0.59/t:ee)
and ﬂigh at Madekkathara (1.46/tree) and Kalady
(3.13/tree)s The population level is low during
March (1.04/tree) and high during Pebruary (2.42/tree)
and January (2.10/tre=)s Caterplllar feeds on tender
leaves and also bores into the fresh shoot tip,

inflorescence and opened and uncpened £lowers.

442 Unidentified CGelechidae

Observed during October=November at Vellanikkara
.and from November to April at lMadakkatharae The

larva webs the leaves and inflorescence and feeds within,

443 Euproctis spe

Noted during September at Vellanikkara and
Madakkathara and during December«=Janusry at Celicut
ond Kalady. Calterpillars feed on both the leaves and

inflorescence.
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4ok porthesig xanthorrhoeg

Noticed during December=January at Vellanikkara
and iMadekkathara, Caterplllars feed on both the

leaves and inflorescence,

4,5 Thalassodes 8pe

The incidence is noticed from October to April.
Caterpillars feed on leaves, opened and wiopened flowers

and scrape green tissues from the inflorescence stalk.
44,6 Bucrostes SDe

The lowest density is noticed at Kasaragoed
(0eOh/tree) and Calicut (0.26/tree) and the highest
density at Kalady (0.92/tree) and Anakkayam (0.68/tree)e
Caterpillars feed on both opened and unopened flowers.

4,7 Selepa sp.

Noted at Vellanikkara and Madekkethara during
November to February. Caterpillars fced on leaves

and inflorescence,
448 Unidentified Noctuidae.

Noticed from Vellanilttara during January. Cater=
pillars feed on f£loral parts,

4.9 Spatulipalpig nre grythring

The lowest population denslty is noticed at




37

Kottarakara {(0,17/tree) and the hlghest level at
Kelady (0.68/tree) end Madekkathera (0.48/tree).
Noticed from February to March. Larva webs the
infloraescence with f£ine silken threads and fecd
inside by eati;lg away the Zlowers. - |

out of 20 species of insects recorded on the
cashew inflorescence, the f£ollowing are reported for
the first time, Regmus sp. (Miridae: Hemiptera),
Lentocorisa sp. (Coreldaeslienmiptera), Coptosomg sSpe
(Plataspididec:Hemiptera), Lettisonlella? cevionica
Melich. (Cicadellidae: Hemiptera), Bgtracomorohug
Linnaviorii Kamesirara Rao and Remakrishnan
(Cicadellidaesleniptera), Hanlothrips ganslbaueri
Schmutz (Phlaeothripidaees Thysanoptera), Sijvenologus
denticollis Rtt, (“llvanidae: Coleoptera),
Melanophthalma spe (Lathridiidae; Coleoptera),
Berginus maindroni Grouv. (iiycetophagidae: Coleoptera),
Porthesia xanthorrhoeg Koller (Lymantriidaes Lepidoptera)

Eucrostes sp. (Geometridee: Lepidopiera), Selepa spe

(Noctuidaees Lepidoptera), Spatulivalpig ars epvihring
Hampson (Phyciltidaes: Lepidoptera).
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Analysis of variance table for the seasonal
fiuctuation of H. antonii at different siations.

'Appendix.' 1 .
ST ssoRosoURe@OODoSSSaNnanso
Source daf - S8 M5 F
CcmEnSmcoSaooNSsRSSSCoRsasD
Total 179 47.20 B
Station 5 BoAT 0,83 7.55%
Month 2 20a54 12427 111.55%
Interaction 10 1441 Oells 1,27
Error 162 17.08 0.11

Do =2 3mo 033D oD oo anwmo o onBnnm’

#% Significant at one per cent level of
signiflcances



Annlysis of variance table for the mean score values
indicating the degree of natural field infestation of
floral branches by He antonii at different localitics
during different periods.

Appendix 1II

mEs hAsmCcSsROoOoOoDoCcOocmEoOoOocDS@ODam
S caasaSasaanesaassanan=a
Total 179 129.11

Station 5 21463 be33 30493%#
Month 2. 6376 3188 22747 **
Interaction 10 21477 0.22 137
Error 162 21,95 014

O O3 oonmD B DR eS8 o000 0s oo I mna;m

*% Significant at one per cent level of significance.



Analysis of variance table for seasonal Lluctuation

of Ragmus sp. at different stations.

Appendix III

o N o DS D SRS D RS R R AR e R m 2

nSoux;ce oo as =§£ o =Si L. §F= . =Fg -
Total 179 254406

Station 5 14,63 2492 6,08#*#
Month 2 106460 T3e33 152477
Interaction 10 1530 1.53 Se1gnk
Epror 162 T7e48  0.48

D2 o @@ S8 on @S o 8o w o 'sseaa

## Significant at one per cent level of significance.



Analysis of variance table for seasonal fluctuation of

Fo yirgata at different stations.

Appendix IV

SO EsoCo?mSodIOR ORI ARGERSRBER

Source

B odogs=8 =

Total
Station
Month
Interaction

Error

|- - N - - N - - - - B - BN - A

aEmm o g RS aS oS ER2oBs e

ag 55
179 63414
5 3403
2 6428
10 3461
162 40422

JUR] F

0,61 244
3 12,560
0s86 Bolilitw
0625

L= — . N v B - I I - ]

#% Significant at one per cent level of significance.



Analysis of variance table for the éeasonal

fluctuation of He ganglbaueri in differont
gtations. "

Appendix V
oS mg o= ™o =='ﬂ=::=====n=a==;==lu
e s et iaasaccascans
Totel 179 145444
Station 5 129415 5485  ilJGlw
tonth 2 46,30 23.15  165.3kne
Interaction 10 45,83 4458 324718
Error 162 22416 Outh

*% Sipnificant at one per cent level of significance, -



Analysis of variance table for seasonal fluctuation

of Beetles al different stations.

Appendix VI
B LR EEE R R R E R -
gt RN R o R
Total 179 13443
Station 5 Meli7T 2,20 5.08%%
Month ' -2 32495 1647 3646 #®
Interaction 10 1626 1,63  3.62%%
Error 162 73475  0h5

[~ - R - O - R B - I B N - B - 2~ SN B LT - N~

#¢ Significant at one per cent level of significance.



Analysis of variance table for seasonal fluctuation of

He haligramma at different stations,

Appendix VII

‘£ ST oID £ D3 € £ £ g3 D 23 23 O o i3 B SR LD 3RS G M S pt 3 I3 emm

Source af 'S5 1S F
meOEEDoDAasDoAanSOESoSoDoODTOso o
Total 179 5717

Station 5 8s18 = 1,636 7 oB1%%
Month 2 5071 285 13,57
Interaction 10 9629 0,93 A h3wn
Error 162 33,89  0e21

. ## Significent at one per cent level of significance.



Analysis of varlance table for seasonal fluctuation

of Thalasscdaes spe. at different statlonse

Appendix VIIX

DO S oo om S D M opy LY oERooy BSOS 63 O3 B3 fm oo 3 ooy oo £ o &3 1IN

Source df 55 M3 F

EE SO DS o SEO IS OoRS@ScCSOES eSS D
Total 179 427 ol
Station 5 . 2447 0,49 0.19
Month 2 . 14 0457 0.22
Interaction 10 2,18 0422  0.08

- Error 162 421,485 _ 260

oI - - I T - - B - B N - I - - A R A A - -]



. Analysis of variance table for the seasonal fluctustion

of Pucrostes spe at different stations,

Appendix IX

Source at 55 M3 )

S o o@n T R B D AONOOODSID OO DD o3z 0n

Total 19 7461

Station 5 170 0.34 T1e33%%
 Month 1 0uth 0,14 467

Interaction 5 2493 0.59 10.,67##

Epyror 108 2484 0.03

R - R R RN

## Sinificant at one per cent level of significance,
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Anplysis of variance table for the ssasonal

fluctuation of S. nre grythring at different

stations.
Appendix X

Y R LR E E E R R R
Source df S5 15 F
S oD oBmaIsoLwMoGmMo D Ao S0 =oGo0
Total 119 6462

Station 5 1e15 0425 11 650 #
HMonth 1 0,10 0.10 5400
Interaction 5 3450 0470 35.00%%#
Error ‘ 108 137 06,02

O O oo omR I s &2 o002 oom IS Do

%% Significant at one per cent level of significance.



Appendix XI

List of lnsects collected from cashew inflorescence

in Kerala.

—
=1

f~ S - T — S — N — P — R — I — N~ N N B - B~ - N — N — N — B — B — RN~ — N ~ B — - S — B~ B — -}

Common nane
= S o= S = S Y <= S - I = {

Tea mosquito

[Mirid bug
Coreid bug
Plataspid bug

Jagsids

Brovm aphid
Mealy bug

- Thrips

Beetles

'Heevil

Shoot tip
and infliorce
scence
caterpillar

Sclentific name

Family Order

|-~ ~ S - I — N — = N~ W - = B N - T N~ - S - - N I - R -]

Helopeltis antonil
Signoret

R_a_@us SPs
Leptocorisg sp.
Coptosoma 8p.

rettigoniella ?
ceylonica Melich.
Batracomorphus
TInnavuor%i'-

Kameswara Rap and
Ramakrishnan

Toxoptera odinae
vander Goot

Ferrisia virgata
Cockerell

Haplothrins

Zanglbaueri Séhmutz -

Silvanolomus
denticollls Rtt.

Helanophthalma spe

Bergious malndrond

Grouva.

Amblyrhinus
poricollis “:Schonhs

Hypatima
haligramma HMeyrick

Miridee Hemiptera

lMiricdace Hemiptera
Coreidae Hemiptera

Plataspi-lleniptera
didae

Cicadel= licmiptera -
lidae

Cicadel= Hemiptera
lidae

Aphididae Hemiptera

Pseudoco= Hemiptera
ccidae

Phloco=

Thysanoptera
thriplidae

Silvanidae Coleoptera

Lathridii~ Coleoptera
dae

Myceto= Colcoptera
phagidae

Curculio=~ Coleoptera
nidae

Gelechii- Lepidoptera
dae

O 00 088 oco e2ng Q@D Qs O 8e oMo/

{(Contdesss )
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R E R EEEEE L T T S

Common name

B 3o Do mm oS

Tussock
caterpillers

- Looper
caterpillars

Noctuld ,
~ caterpillars

Phycitia
caterpillars

Scientific name

- o=

Unidentified
Galechildeae

Fuproctis spe.

Porthesia
xanthorrhoea
Kollar

Thalassodes spe
Eucrostes BPe

Selepa sp.

Unidentified
Noctuidae

Spatulipalpia nr.
erythrine Hampson

Do aR = oo 3 E s

Family Order

Gelechiidae Lepidoptera
Lymantriidae Lepidoptera

Lymantriidae Lepildoptera

Geometridae Lepidoptera
Geometridae Lepidoptera

Noctuidao Lepidoptera
Hoctuidao Lepidoptera
Phycitidae Lepidoptera

ﬂﬁﬂ:ﬂﬂﬂﬂﬂﬂﬂﬁﬂnﬂ.ﬂﬂﬂﬂﬂ:ﬂﬂﬂmgﬂ'ﬂﬂﬂ
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ABSTRACT

To study the pest complex infesting cashew
inflorescence in Kerala, a detalled survey pz’{a been
conducted in different parts during the period from
November 1980 to April 198%1. Various pests
infesting cashew inflorescence in different localitles,
their seasonal fluctuations and nature of damage are
sunmerised bolove
1 Hemipteran pests o C
141 Helopeltis antonil

Population level and damage intensity are lower
at Kasaragod and higher at Madaklcathara; Lover
during Marchf and higher durlng Januarys« Nymphs and
adults suck sap from tender leaves, floral branches,
develéping nuts and appless | |
1.2 Ragmis sp.
' Population level is highest at Calicut a:E1d
ﬂa;ialskathara and lowest at Kottarakkara, Lowepr
during March and higher during Jamarys  Both nymphs
and adults suck sap from floral parts,
163 Légtogogiaa SPe.

Noted at Vellanikkara, Kaledy and Medaikathars

during December-Januarye Adults suck sap friom £loral
parts and inflorescence axis . ‘



1.4 Coptosoma sp.
Noted at Kalady during January-=February. Adults

suck sap from floral parts and inflorescence branches,
1.5 Tettigoniella? ceylonica
1.6 Batracomorphus linnavuorii

Both the species are noted at Kalady, Vellanikkara,
Anekkayam, Calicut and Kasaragod during January-
February., Both nymphs and adults suck sep from
tender leaves and inflorescence, |
1.7 Zoxoptera odinae _

Noted only at Madakkathara. Both nymphs and
adults congregate in clusters around the fibweﬁ stallk
and tender nutsand suck sap. |
1.8 Ferrisia virgata .

Population level is highest during February.
Both nymphs and adults cluster on the inflorescence

stalk, on fruit and tender nuts -and suck sap.

2 Thysanopteran pests
2.1 Haplothrips gamnglbaueri

Population level is lowest at Kasaragod and
highest at Kalady. Lower during January and higher
during Marche. Both nymphs and adults feed by

lacerating the surface tissues of the inflorescenqp.



3 Coleopkren pests .

3.1 Silvanolomus denticollis
3.2 Melanophthalma Spe

5«3 Berginus maindroni ,
' Population deﬂsity of the three specles of beetles
together are higher during February;f Adults feed on
pollen grains, :
344 Agblyrhinus poricollis |

Noted at Kaledy and Calicut during Januarys Adults

feed on the leaves and flowers by cutilng small holess
A Lepldopteren pests
441 Hypatima haligramma

- Population level is lowest at Kasaragod and
highest ot Madakkathara and Kalady. Lower during March
and higher during January and Februarys Caterpillars
feed on leaves and bores into shoot tip and inflorescence,
442 Euproctis spe " |

ﬂoted at Vellanlkkara and Madakkathara in September
and at Calicut and Kalady dﬁring Decembeyr-January «
Caterpillers feed on leaves and inflorescepce.‘
443 Porthesia zanthorrhoea |

Noted at Velilanikkarg and Wadektkathara during
December-January, ' - Caterpillars feed on leaves end
Anflorescence. -
4o Thalassodes Spe

This is having uniform distribution in al%lthe

h
T



areas and during all the months, Caterplllars feed
on the leaves and inflorescencee
4,5 Eucroates spe. |

' Population density 1s lower at Kesaraged and |
Callcut and higher at Kalady and Anakkayame Noticed
from February to March. Caterpillars feed on buds and
flowers., |
4.6 Selepa spe _

Noted at Vellanikkara and Fedakkathara during
November to February. Caterpillars feed on leaves
and inflorescence.

4,7 Spatulipalpia nr, erythrina

Population level is lowest at Kasaragod and
Kottarakara and highest at Kaledy and Madakikatharas
Noticed from February to March. Larva web the infloree
scence, with fine silken threads and feed inside,

Out of 20 specles of Insects recorded on the ,
cashew inflorescence, the following are reported for
the first time, gggégg Spe (Miridae:Hemiptera),
Leptocorisa sp. (CoreidaesHemiptera), Coptosona spe
(Plataspididee:Hemiptera), Tottigoniella? ceylonica
Melich. (Cicadellidee:Hemiptera), Bgtracomorphus

digngvuorii Kamesvara Rao and Ramakrishnan
(Cicadellidae:Hemiptera), Heplothrips ganglbaueri



Schmutz (Phlacothripldees Thysancptera), $ilvenolomus
dentlcollis Rtt. (Silvanidae; Coleoptera), }Melancphthalmg
spe {(Lathridiidae: Coleoptera), Berginus gaindroni

Grouv (Mycetophagidaes Coleoptora), Porthesia xenthorrhoea
Kollar (Lymantriiilae: Lepidoptera), BEucrostes spe
(Geometridae: Lepidoptera), Selepa sp. (Noctuldaes
Lepidoptera), Spatulipalpla nr. grythrina Hempson
(Phycliidae; Lepidoptera)s






