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Abstract: Survey, monitoring and documentation of entomofauna of cocoa was carried out in three cocoa growing
states viz., Tamil Nadu, Kerala and Andhra Pradesh during 2014-2015. Results revealed that a total number of 23
species of insect pests and 13 species of natural enemies were documented and identified. Among the insect pests,
14, 2 and 7 species were sucking pests, borers and defoliators, respectively. Among the natural enemies, 7 species
of predators and 6 species of parasitoids were documented and identified on different insect pests of cocoa. Among
the insect pests, sucking pests were found to be predominant and maximum number of entomofauna were recorded
in major coco growing areas of Tamil Nadu. From the results it was concluded that the list of entomofauna docu-
mented can enhance the knowledge on diversity of the entomofauna associated with cocoa in three different cocoa
growing states. Sucking pests were found to be predominant and caused huge yield loss in Tamil Nadu and Kerala.
While in Andhra Pradesh pod borer and bark eating caterpillar were found to be predominant causing severe yield
loss. This information provides a base for development of location specific Integrated Pest Management module.
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INTRODUCTION

Cocoa Theobroma cacao L.) is one of the greatest treas-
urers ever discovered by man. It is the only soafce
chocolate and is a rich source of sensory pleasude
energy, adored by almost everyone. It is the ihigbr-
tant beverage crop next to coffee and tea, artkithird
highest traded commodity in the world. It is onetlod
world’s most valuable crops playing an importaré iia
socio economic life of more than 5 million houselsol
Cocoa is cultivated worldwide over an area of 8illan
hectares in fifty eight nations and the top fivedarcers
account for over 70 per cent of the total productio
(Prasannakumadt al., 2012).

Globally 43.55 lakh metric tonnes of cocoa has lpgen
duced during 2014. Ivory Coast, Ghana and Indorssia
the largest cocoa producing countries with the esladr
34, 24 and 14 per cent of the world total produgtie-
spectively (ICO, 2014). In India, cocoa cultivatiis
largely confined to southern statdz., Kerala, Karna-
taka, Tamil Nadu and Andhra Pradesh. Cocoa is Iysual
planted as inter crop in coconut and arecanutgtians.
India ranks eighteenth among the countries cuitigat
cocoa having an area of 71,000 hectares with auprod
tion of 15,000 metric tonnes and productivity ¢t thet-

ric tonnes, of which Tamil Nadu covers an areadpd@0
hectares with a production of 1,100 metric tonkesala

is leading in the production with a share of 4jp@2cent
followed by Andhra Pradesh (37.08 per cent), Kakeat
(13.90 per cent) and Tamil Nadu (7.28 per centP(IH
2014).

Documentation of entomofauna through survey and
monitoring will pave a way to understand taxonothjica
diversified crop pests, feeding behaviour and thit-
ogy. This information will help to formulate relighinte-
grated pest management module for the management of
insect pests of cocoa. With this background theque
investigation on survey and documentation of entomo
fauna of cocoa was undertaken in three states athSo
Indiaviz,, Tamil Nadu, Kerala and Andhra Pradesh.

MATERIALSAND METHODS

Survey and documentation of entomofauna: Survey,
monitoring and documentation of entomofauna of aoco
was carried out in three cocoa growing states afttSo
Indiaviz., Tamil Nadu, Kerala and Andhra Pradesh. Sur-
vey was carried out in well-established and highdying
cocoa plantations in Coimbatore district of Tamady,
Palakkad district of Kerala and West and East Gadav
districts of Andhra Pradesh to document the entaorat
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associated with cocoa (Table 1). Entomofauna od@o gorized into two groupsiz., insect pests and natural
were monitored in three farmer’s holdings at Setlden ~ enemies. A total number of 23 species of insectspes
and in coconut nursery, TNAU, Coimbatore from Octo- and 13 species of natural enemies were documented.
ber, 2014 to April, 2015. Documented entomofauneewe Among the insect pests, 14, 2 and 7 species were
compared among the places surveyed and the resutts grouped under sucking pests, borers and defoliators
given below. respectively. Among the natural enemies, 7 spetfies
Morphological identification of entomofauna: Ento- predators and 6 species of parasitoids were docu-
mofauna observed during survey and monitoring weremented on different insect pests of cocoa (Tahle 2)
collected and brought to the Department of Agricul- Among the sucking pests, two species of tea masquit
tural Entomology, Centre Plant Protection Studies,bugs, five species of mealybugs, two species oidaph
TNAU, Coimbatore. Soft bodied insects were pre-three species of plant hoppers, one species oé scal
served in 70 per cent ethanol and other entomofaunasect and one species of cowbug were found to suck
were card mounted or pinned. The specimens werghe sap from different parts of cocda, leaves, tender
identified morphologically by the well known taxono shoots, flowers, flower cushions, cherelles andspod
mistsviz., Dr. C.A. Viraktamath, Dr. S. Manickavasa- Bark eating caterpillar and pod borer were the two
gam, Dr. M. Ganeshkumar, Dr. N. Chitra and by com-borers found to infest different parts of cocoaetre
paring the specimens in the Biosystematics LaboraAmong the two borers, bark eating caterpillar ooedir
tory, Department of Agricultural Entomology, TNAU, regularly and caused upto 40 per cent damage tmacoc
Coimbatore. The diversity of entomofauna docu-trees. Four species of hairy caterpillars, one ispeuf
mented in the three states was compared and specigmgworm, one species of ash weevil and one speties
richness was analyzed. Economically important pestgrasshopper were the defoliators found feedingan c
and natural enemies associated with cocoa in diifer coa leaves (Table 2).
locations were documented. Among the tea mosquito bugdglopeltis bradyi was
noticed in Tamil Nadu, Kerala and Andhra Pradesh,
RESULTSAND DISCUSSION whereasH. antonii was found in Tamil Nadu and Ker-
Survey and documentation of entomofauna: From  ala. Among the farmer’s holdings surveyet,bradyi
the results of present study on survey and monigori was found to be the predominant species over
of entomofauna of cocoa in the farmer’s holdingd an H. antonii. Among the mealybugs document&tiano-
coconut nursery, the observed entomofauna were cateéfoccus citri and Paracoccus marginatus were docu-

Table 1. Details of farm holdings surveyed and monitoredtf@ documentation of entomofauna of cocoa durdi2015

S. No. L ocation Name of the farmer/ Address of the far mer/farm Ageof _the
farm plantation

I Tamil Nadu
1 VJ. Jayaraj Sethumadai, 10 years
2 Sethumadai VJ. Prasad Pollachi taluk, 15 years
3 Rajaram Coimbatore district 10 years
4 Coimbatore Coconut nursery TNAU, Coimbatore 4 years
I Kerala
5 Chamanampathy T.S. Asokan Chamanampathy, Palakkaddstrict 15 years
1l Andhra Pradesh
6 A. S. Pratap Naguldenipadu, Eluru 17 years
7 Gopinathreddy Singarayapaleml. Narasapuram 21 years
8 Thirumurthirao Singarayapaleml. Narasapuram 13 years
9 Rajanbabu Vijaya gardens, Eluru 20 years
10 Gopalakrishanan Pedavegi, Eluru 17 years
11 GP Rao Eluru 18 years
12 Sathish Vundrajavaram, Eluru 18 years
13 Shivananda Savaram, Eluru 18 years
14 West Godavari Ravi Prasad Savaram, Tanuku 6 years
15 Ramakrishanaraju Velayaduru, Tanuku 13 years
16 Muraliraju Velayaduru, Tanuku 19 years
17 Narayanaraju Velayaduru, Tanuku 17 years
18 Sremannarayanrao Velayaduru, Tanuku 19 years
19 Shankararao Bapiraju gudam, Eluru 20 years
20 Hari Mohan Kunchum padi, Eluru 22 years
21 Krishnabhaskar Badarada, Eluru 20 years
22 Subbaraju Lakshmipuram, Eluru 15 years
23 East Godavari Madhusudanrao Vearavaram, Rajhamandry 14 years
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mented in all the three states, wherd@sgudococcus Kerala and Tamil Nadu. Bark eating caterpillar was
longispinus was observed only in Andhra Pradesh. recorded as a major pest in all the three cocoaigmp
Rastrococcus iceryoides and Dysmicoccus brevipes states (Table 2).

were documented only in Tamil Nadu (Table 2). Thirteen species of natural enemigés, seven species
Among the aphidsAphis gossypii was documented in of predators and six species of parasitoids werali-do
Tamil Nadu and Andhra Pradesh, where&amoptera mented. Among the seven predators, two species of
aurantii was observed in Kerala and Tamil Nadu. All coccinellids, one species of lycaenid, one speofes
the planthoppers, scales, cowbugs, defoliators; bagchrysopid, one species of liturgusid, one species o
worms, ash weevils and grasshoppers were observesyrphid and one species of arenid were found to be
only in Tamil Nadu, whereas, pod borer was recoided associated with cocoa pests. Out of six parasitoids

H. antonii S

L

Pseudococcus longispinus Rastrococcus iceryoides Dysmicoccus brevipes Toxoptera aurantii

|y =

Adult of Pochazia sp. Eurybrachis tomentosa

Dr ATnS

Proutista moesta

Pupaof D. punctiferalis Adult of D. punctiferalis
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Pupaof D. moerens Adult of D. moerens Larvaof E. fraterna Pupaof E. fraterna

" :

i » "_'A:
. & 2
&

§. 3 'ﬁ'ﬁ

Adult of E. fraterna Larva of Olene mendosa Pupa of O. mendosa Adult of O. mendosa
- . [ a
Larvaof tortricid Pupa of tortricid Adult of tortricid Bagworms
(Unidentified) (Unidentified) (Unidentified) (Unidentified)

\

; 'u’_‘

Cheilomenus sexmaculata

!

!

Eggs of Chrysoperla zas- Adult of C. zastrowi
trowi sillemi sillemi

Promusidea unfasciativen-

Grub of syrphid tris

Leptomastix tsukumiensis

Aenasius sp. Encyrtid (Unidentified) Acerophagus papayae Eurytomid (Unidentified)

Fig.1. Morphological identification of entomofauna of cocoa.
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documented, four species of encyrtids and one epeci
of aphelinid parasitized mealybuB, citri and a eury-
tomid parasitoid was documented on hairy catempilla
Dasychira moerens (Table 2).

were documented as parasitoids in cocoa ecosystem t
know the species diversity of natural enemies amd f

the development of IPM module using these biocdntro
agents. Similar results were reported by Boukhris-

Among the predators, oriental apefly and chrysopaBouhachem (2011) who has recorded 16 natural ene-

were recorded in all the three states, while, |aofg

mies on citrus aphids in Tunisia. Among them, coc-

beetles were documented in Andhra Pradesh and Tamdinellids (Coccinella septempunctata, Scymnus subvil-
Nadu. Preying mantids, syrphids and spiders were oblosus, Adalia bipunctata, Chilocorus bipustulatus and

served only in Tamil Nadu. Except an encyrtid paras
toid observed in Andhra Pradesh, all other pariasito

Hippodamia variegate) were the predominant preda-
tors, followed by a cecidomyiidAphidoletes aphidi-

were observed in Tamil Nadu (Table 2). Prasannakuimyza), a chrysopid Chrysoperla carnea) and a syrphid

mari et al. (2012) also reported that red borZeyzera
coffeae), tea mosquito bugHgopeltis antonii), mealy-
bugs Planococcus lilacinus), ash weevil yllocerus
sp.), cockchafer beetlelducopholis sp.), red banded
thrips and storage pesiSofcyra cephalonica) were the

(Episyrphus balteata). According to Boukhris-
Bouhachem (2011), parasitoidéz., Aphidius matri-
cariae, A. colemani, Ephedrus persicae, Lysiphlebus
fabarum, L. testaceipes, Praon volucre, Trioxys angeli-
cae and Diaeretiella rapae played significant role in

major pests on cocoa in Kerala, Andhra Pradesh,lTamreducing citrus aphid population.

Nadu and Karnataka regions in India.

Morphological identification of entomofauna : Re-

Among the insect pests documented, sucking pests we sults of morphological identification of entomofaun

found to be predominant. This might be due to trege-
nial tree environment with high temperature and kaw
midity prevailing in the cocoa ecosystem for theeliep-
ment of sucking pests. The results are in accoedaiith
the findings of Jamunadevi (2010) who has repdtiat
the highest number of aphids and mealybugs wesepire
in aonla ecosystem in Tamil Nadu.

P. citri, P. marginatus, P. longispinus, R. iceryoides and
D. brevipes were the five different mealybugs docu-
mented during survey. Strickland (1951), Dale (3962
and Attafuahet al. (1963) also reported more than 20

of cocoa to study the identifying the species diitgr
revealed that the two species of tea mosquito tuage
identified asHelopdltis bradyi Waterhouse (Plate 18) and
H.antonii (Miridae: Hemiptera) based on the key given
by Stonedahl (1991) as detailed below.

Base of hind femur with broad pale band, distalarg
usually fuscous; length of antennal segment | much
greater than posterior width of pronotum (ratiolesa
1.50:1-1.85:1; females, 1.45:1-1.60:1); lobal stder
with limited scattered tubercles at apex only; scle
rotized rings of genital chamber fused posteriorly.

species of mealybugs infesting cocoa in West Africa Basal third and apex of hind femur mostly fuscous,

Among themP. citri, P. lilacinus, P. njalends, Ferrisa
virgata and Psuedococcus adonidum were found to be
major (Prasannakumaei al., 2012) and associated with
swollen shoot viral disease of cocoa.

H. bradyi andH. antonii were documented in the cocoa
plantations surveyed. Among the tea mosquito blgs o
served,H. bradyi was found to be predominant over
H. antonii. This observation is in line with Sundararaju
(1996) whofound that out of 31 specimens colletzioh
cocoa, 30 were dfl. bradyi and only one wakl. antonii.
Leston (1970) also reported 3 groups of the coapaids
causing damage to cocoa in Tamil Nadu.

Dasychira moerens, Euproctis fraterna, Olene mendosa,
torticid (unidentified), psychid (unidentifiedylyllocerus
sp and Diabolocatantops sp. were the defoliators docu-
mented in cocoa. Alibert and Les (1951), Szentyvan
(1964) and Smith (1965) also reported 56 genetzeef
tles and 147 species of lepidopterans to be agedcia
with cocoa in West Africa.

During the surveyCheilomenus sexmaculata, Cryptolae-
mus montrouzieri, Spalgis epeus, Chrysoperla zastrowi
sillemi, Humbertiella sp.,syrphid (unidentified) andr-
giope anasuja were documented amajor predators and
Promusidea unfasciativentris, Leptomastix tsukumien-
sis, Aenasius sp., encyrtid parasitoid (unidentified),
Acerophagus papayae and eurytomid (unidentified)

middle section pale with fuscous spots or mottling;
length of antennal segment | slightly greater thas-
terior width of pronotum (ratio: males, 1.20:1- 3%
females, 1.05:1-1.30:1); lobal sclerite with dedistribu-
tion of tubercles distally, usually extending prozly
along outer margin to near median
level of sclerite; sclerotized rings of genital ctr not
fused posteriorly.

Five species of mealybugs were morphologically iden
tified asPlanococcus citri Rissq Paracoccus margina-

tus Williams and Granara de Willinkiseudococcus
longispinus (Targioni-Tozetti), Dysmicoccus brevipes
(Cockerell) and Rastrococcus iceryoides (Green)
(Pseudococcidae: Hemiptera). Two species of Aphids
were identified morphologically aBoxoptera aurantii
(Boyer De Fonscolombe) andiphis gossypii Glover
(Aphididae: Hemiptera), three species of Planthoppe
asPochazia sp. (Ricaniidae: Hemipteraturybrachis
tomentosa Fabricius (Eurybrachidae: Hemiptera) and
Proutista moesta (Westwood) (Derbidae: Hemiptera),
one species of Scale insect ksrya aegyptiaca
(Douglas) (Monophlebidae: Hemiptera) and one spe-
cies of Cowbug/Tree hopper a3elingana sp.
(Membracidae: Hemiptera) (Fig.1).

Among the borers, Pod borer was identified morpiielo
cally asDichocrocis punctiferalis (Guenee) (Crambidae:
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Lepidoptera) and Bark eating caterpillarladarbela sp. REFERENCES
(Cossidae: Lepidoptera). The Defoliaterz, Hairy cat-

erpillars were identified a®asychira ens Felder Alibert and Les, H. (1951). Insectes vivant sudasaoyers

en Afrique occidentale. Mem. Inst. Frnf. Afriquerei

(Lymantriidae: Lepidopterauproctis fraterna (Moore) Dakar 15: 1-174.
(Lymantridae: Lepidoptera)Olene mendosa Hubner  agafyah, A. Blencowe, J.W. and Brunt, A.A. (196Sol-
(Lymantriidae: Lepidopteraand Tortricid (unidentified) len-shoot diseases of cocoa in Sierra Lednep. Agri-

(Tortricidae: Lepidoptera). While, Ash weevils were culture, 40: 229-232.
identified asMyllocerus sp. (Curculionidae: Coleoptera), Boukhris-Bouhachem, S. (2011). Aphid enemies reported

bagworm as Psychid (unidentified) (Psychidae: Laypid from tunisian citrus orchardJunisian Journal of Plant
tera) and Grasshopper a®iabolocatantops sp. Protection, 6: 21-27. _
(Acrididae: Orthoptera) (Fig.1). Dale, W.T. (1962). Diseases and pests of cocoarus

disease in agriculture and land use in Ghlidis, J.B.,

The predators of insect pests of cocoa were morpho- Ed., Oxford Univ. Press, London. 286-316 pp.

lOQ'Ca"Y |dent|f|gd as Cheilomenus ~ sexmaculata ICO (2014). Quarterly bulletin of cocoa statistics
(Fabricius) (Coccinellidae: Coleopter&yptolaemus (International Cocoa OrganisatioBBpp.

montrouzieri  Mulsant (Coccinellidae: Coleoptera), indian Horticulture Database. (2014). [Online] Audle:
Spalgis epeus (Westwood) (Crambidae: Lepidoptera) http://www.nhb.gov.in/area-pro/NHB_Database.htm
Chrysoperla zastrowi sillemi (Chrysopidae: Nuerop- (Retrieved on Aug 11, 2015).

tera), Humbertiella sp. (Liturgusidae: Dictyoptera), Jamunadevi, S. (2010). Arthropod fauna of aoBiablica
syrphids (unidentified) (Syrphidae: Diptera) aAd- officinalis Gaertn.) ecosystem. M.Sc. (Ag.) Thesis, Tamil

Nadu Agricultural University, Coimbatore-3. 60-1@1p
Prasannakumari, S., Vikraman Nair, R., LalithakaK., Mal-
lika,V.K.,Manimol,J.S., Abraham, K. and Savith,E.

giope anasuja (Araneidae: Araneae) (Fig.1).
Parasitoids on mealybugs and Hairy caterpillarsewer

morph_olog!cally |dent|f|_eq asPromusidea unfascia- (2012). Cocoa in India. Kerala Agricultural Univigrs
tiventris Girault (Aphelinidae: Hymenoptera)..ep- Directorate of Extension, Mannuthy, Thrissur. 37p.
tomastix tsukumiens's Tachikawa (Encyrtidae: Hymenop-  smith, M.R. (1965). A list of lepidoptera associhtaith
tera) Aenasius sp. (Encyrtidae: Hymenoptera), encyrtid cocoa in West Africa with notes on identificationda
parasitoid (unidentified) (Encyrtidae: Hymenoptera) biology of species in Ghana. Tech. Bull. Cocoa Re-
Acerophagus papayae (Encyrtidae: Hymenopterand search Institute, Tafo, 9: 1-68 pp.

eurytomid parasitoid (unidentified) (Eurytomidaey-H Strickland, A.H. (1951). The gntomology of §wo||ehoot qf
menoptera), respectively (Fig.1) cacao. . The insect species involved, with notesheir

biology. Bulletin of Entomological Research, 41: 725-748.
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