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Abstract 

The severity of va rio us pes t infes ta tions and 
thei r da mage to cocoa wa s exp lored in the cocoa 

gardens in Eas t and West Go davari districts of 
Andhra Pradesh and their natural enem ies were 

collected and categorized as per thei r fee ding 

ha bitat. Amongs t the defoli ator pests, tw o leaf 
chaffer beetles vi z., Brown leaf cha ffer beetle, 
Adoretus uersut us [C o leop te r a: 

Scarabaedae:Ru te linae ] and black leaf chaffer 
beetle , A pogonia blan chardi [Coleoptera: 

Scarabaedae:Melo lo n thi nae] ; two Bagworm 
species, Pt erom a plagiop helps an d Clania sp 
(Lepidop tera: Ps ychidae) ; fo ur tussock mo th 

ca terpi llars viz., Lymantria obfllscata, Euptociis 
subnotata, Euproctis [rate rna, Dasuchira mendoza. 
one web worm Acria sp , tw o slug ca terpilla rs 
Parasa lepida, Macroplecta nararia we re identified 

and reported for the firs t time in cocoa crop in 
Andhra Pradesh. N atural enemies like coccinellids, 
chrysopa and sp iders w ere observed during field 
visits .Amongst th e vario us insecticides tes ted 
against the bagw orm iPteronia plagiophelps]', 100 

per cen t red uction in th e pest populati on at 1 d ay 
afterspraying was caused by Ca rbaryl 50% WOP, 

Acephat e 75% SP and Quinalphos 25% EC . 

Simila r insec tici da l efficacy pa tterns were 
observed agains t the tu ssock moth ca terpi lla rs, 
Euproctis jraterna an d the web w or m Acria sp . 

Introduction 

Cocoa (Theobroina cacao L.) is one of the 

commercial pla n tation crops of the w orld and it 

is largely grown as a mixed crop in coconut and 

areca nu t p lan ta tions and under storey cro p in 
pa rtia lly cleared fores ts. At present, cocoa is being 
cultivated in an area of 17,800 he ctares in India 

wi th a production of abou t 10,000 MT. Ke ra la 
accounts for 70 pe r cent of the area and 80 per 

cent of the produc tion. Though And hra Pradesh 
occupies seco nd position in area, Kar nataka ra nks 

second in p roduction. In Andhra Prad esh cocoa 
crop is being grown as an in tercrop in coconu t 

ecosys tem to an ex ten t of 13720 hectares. Most of 
the area being in East and West Go davari d istricts 
of An d hra P radesh, 95 12 and 2520 hect a res 

respectivel y . In Ind ia cocoa is kn own to be 
attacked by abo ut 50 insect and no n insec t pests 

comprising mealy bugs, tea mosquito bug, stem 
borer, aphids, stem gi rdler, leaf ea ting ca terpillars 

and leaf ea ting beetles e tc. among the insect pests 
. Recen tly , Emma nuel et a / .,(2010) have rep orted 
the occurre nce of chaffer beetl es Adoreius oersutus 

and Apogonia blanchardi and bagworms Pieroma 
plagiophelps Han tps and Clania sp on cocoa crop. 

Neverthe less, the curren t paper focuses on prime 
informa tion on sta tus of the emer ging p ests of 

cocoa in cocoa-cocon u t in te r-pla nted far mi ng 
sys tem in Godavari di stricts of Andhra Pradesh. 

Materials and Methods 

1. Studies on sea sonal incidence of Cocoa pests: 

Th e cocoa pest succession and in tensi ty was 

de termined in both fixed p lot and rowing surveys 
a t ten locat ions in Godavari districts of An d hra 
Pradesh .Various loca tions covered under rowing 

su rvey are Ambaj ipeta, Banda ru lanka, Rall ey, 

Rav ulapadu , Munga nda, Rav ulapa lem, Palevela, 
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Is ak apud i, Sakhinetip all i, wherea s th e HR S, 

Arnbajipeta was conside re d for fixed plot sur vey. 
The total numbers of insects collected were sorted 
o u t and p er centa g e o f oc curre n ce in th e 

pop ulat ion was worked ou t. The leaf damaged 
by the d efoliators was based on ten rep lications 
and number of observati on s per replication were 

20 leaves for < 5 years and 50 leaves for 5-10 yea rs 
cro p age . Lower , middle and upper leaves were 
taken for defol iation intens ity s tudies . Statis tical 

analysis wa s performed usin g SAS Institute Inc. 
9.2 ve rs ion [2010] sta tis tical so ftware. 

2.	 Insecticidal efficacy against the defoliator 

pests: 

The com me rci al formulations of variou s 

inse cticid es viz. . Neem oil [Azadirachtin EC 1500 
p pm], Carbaryl 50% WDP , Endosulfan35% LC, 

Quinalphos 25% EC, Profenophos 50% EC and 
Acepha te 75% SP w ere teste d agai n s t the 
defoli ating pe sts [Bagworm , hairy caterpi llars and 
Web worm] were tested a th eir recomm ende d 

field concen tra tions. The pe st popula tion coun t 
w as recorded a t 24 hours before sp ray ing and the 
morality coun t wa s recorded eve ry 24 hours till 5 

d ays afte r sp raying. Sta tis t ica l ana lysis w as 
performed usin g SAS Institute Inc. 9.2 version 

[2010] sta tis tical so ftware. 

Results and Discussion 

During th e course of exp loration, periodical 
visits were made to the cocoa garde ns and diverse 
pests and natural enem ies w ere co llec ted and 

ca tegorized as per their feeding habitat. From the 
observations it is found that de foliator pest s uiz ., 
Brown leaf ch affer beetle, A doretus uersutus 
[Col eopter a: Sca ra baedae:Ru telinae] and bl ack 
lea f cha ff e r b eetle , Apogonia blancliardi 
[C oleoptera: Sca ra b aedae:Mel olonthinae], 
Bagworm Pteroma plagiophelps an d Clan ia sp 
(Lepidoptera : Psychidae ) were re cord ed . Th e 
ad u lts of brown leaf chaffer beetl e, A.versl/tl/S and 
black leaf cha ffer be etl e, A. blanchardi incidence 

were obser ved in tw o spells viz. , June [Max 
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Temp: 40.4°C; RH:77.3 %] Jul y [Max Temp : 

35.6°C ; RH : 85.8 %] and October [Max Temp: 

33.3°C; RH : 88% ] - 1 Iovernber [Ma x Temp: 

30.4°C;RII: 90 .96 %]. H ow ever, th e bagworm 

P. plagiophelp: was noticed all ro und the year 

whereas the hairy caterp illa rs fOasyclI ira mendoza, 
Euproctis scintiltans], sem i-loope rs were preva lent 

between Septembe r to April in lower intensities. 

atural enemies lik e coccinellids, clirveopa and 

spiders were ob serv ed during fie ld visits [Table 

1 and Fig 1] 

Ala rmin gly the brown leaf chaffe r beetles 

Adoreius uersutus is posing a threat to yo ung cocoa 

cro p w ith less than five years age [100 % foliage 

damage] in both the spe lls i.e Jul y and October. 

However, in the old er pl ant ati ons [>15 years ] its 

damage severity is a t lower lev els at 4.69 % in 

Jul y and 4.44 % in Oc tober. The black leaf chaffer 

beetle Apogonia blanchardi damage to the cocoa 

crop is lesser than the br own lea f chaffer beetles 

with 22.49 % in Jul y and 17.81 % per cen t leaf 

damage in the cro p age between three and five 

yea rs, whereas in the old er plantati on s l > 15 years 

] it is 2.81 in July and 2.67 % in Oc tober .The 

damage intensity of all th e leaf eating ca terpillars 

collectively [Hai ry ca ter p illa rs oiz., Dasuch ira sp, 
Euproctis sp and ba g w orm Pieroma plagiop lzelp~ 

and semiloopers ] w as maximum of 8.55 % [july] 

and 7.25 % [Octob er] respect ively recorded in the 

crop age bet ween 5- 10 years [Table 2] 

Biology and Ecology of the defo liator 
pests of Cocoa are given below: 

Defoliator pests 

1.	 Brown leaf chaffer beetle/Indian Rose beetle 

/ Adoreius uersui us]: Ad ults feed on cocoa 

plant foliage a t ni ght, crea ting a lace-like or 

shot with holes a ppea rance on leaves by 
feeding on plant tissue between leaf veins.In 
severe cases most leaves are skel eton ized. The 

li fe cy cle (egg -adult) is completed in 6-~ 

we eks. 
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2.	 Black leaf chaffer beet le i Apogon ia 
Blanchardi] : Black leaf cha ffer beetle were 
observed feedi ng on the cocoa foliage during 
night times con firm ing to be nocturnal. 
Adults feeds on the cocoa leaf fr om the 
per ipheral re gion . A adult is deep bla ck 
species without metalli c lust er. Length is 9.5 
to 11 mrn, ova te, glabro us, shining black, the 
apex of the elytra and the two basal ven tral 
segments, however , opaque; the antenna e 
and pa lpi pale ferruginous ; the under surface 
and legs sprinkled with pale coloured setae. 

3.	 Bag worms [Pteroina plagiophelps and Cla nia spj: 
The self enclosing bags of P. plagiophelps is 
1.8 to 2 em long and 5 to 6mm wide .In the 
rowi ng survey , the P. plagioplzelps lar vae with 
enclosi ng bags were co llected and were 
reared on cocoa leaves in the laboratory. The 
caterpillar builds silk y ba g in narrow cone 
sha pe with plant materials live in this mobile 
case and rest by sticking top opening of the 
case to the cocoa lea ves and han g their bag 
vertically. Whereas the self encl osin g bags of 
Clanin sp is 3.5 to 4.4 ern long and 8 to 9mm 
wide This species uses s ticks of sim ilar size 
and th er e are ab out 9-13 s ticks arra nged 
pa rallel around the silk case excep t one or two 
of their s ticks used are much longer than the 
other. The cater pillar lives inside the case and 
fee ds o n the cocoa fo li age . Both the P. 

plagiophelps and Ciania sp feed s the cocoa 
leaves from the ce n tr a l leaf lamina in a 
circular to irr egular holes. 

4.	 Tussock caterpillar rDasuclura mendosa]: The 
larvae of this moth feed on foliage of many 
pla n ts including cocoa. Therefore, due to this 
lar ge host ra nge, the breeding co n tin ues 
thr ou ghout the year durin g which there are 
probably 5 or 6 generations. The moth, which 
has pal e yellow, hind wings and forewings 
are irregul arly patterned wi th va rious shades 
of bro w n, lays large masse s of eggs. The 
feeding by lar vae results in defoliat ion and 

the larval period lasts for 21 -28 days . The 
fully-gr own hairy lar va has a reddish head; 
the bod y greyish or yell owish, is striped with 
red and wi th long dense d orsa l tufts of 
whitish hairs. They pupate in loos e cocoons 
made of silk and hairs and the pupal period 
lasts for 11-12 da ys. 

5.	 Euproctis subnotata : Laboratory stud ies with 
Euproctis subnotata, reared on Cocoa leaves, 
showed that the averag e incuba tion period 
was 6.7 days, lar val period 23.57 d ays, pupal 
period 11 days, total life cycle 35.77 days and 
.Male adult longevity wa s 6 days, w hile the 
female ad ult lon gevity was 8 days . Fem ales 
laid an average of 155 eggs and the larvae 
underwent 6 instal'S. 

6.	 Euproctis [raterna : The d evel opmen t of 
Euproctis[rat e rna was studied on cocoa leaves 
.The mean incubation period wa s 6.93 da ys. 
The larva e passed through 6 instal'S and 
comple ted deve lopment in 23.25 da ys . The 
pupal stage occup ied 11 days. The total life 
cycle was completed in 41.18 days. Male adult 
longevity was 6 days, while the fem ale ad u lt 
longevity was 8 days. Females laid an average 
of l46 eggs . ' 

7.	 Lymantria obfuscate : Labo rato ry s tudies 
w ith Lymi711 tria ooju scata, rea re d on Co coa 
leaves, showed that the average incubation 
period was 8.7 days, la rval per iod 26.57 days, 
pupal peri od 11 days, tot al life cycle 36.77 
days and .Male adult lon gevity was 5 da ys, 
while the female adult lon gevity wa s 7 da ys . 
Fem ales laid an average of 158 eggs and the 
larv ae underwent 6 instal'S 

8.	 Eup roctis scinti ll ans : The la rvae of thi s 
spec ies feed vo racious ly on leaves. In itially 
the lar vae scrape the green matter resulting 
in skeletoniza tion. Later the larvae move int o 
the other parts of the plant and defoliate. This 
hairy caterpillar larva l stage lasts for 13-29 
days and the pup al period lasts for 9-20 da ys. 
The total life cycle las ts for 6-7 weeks . 
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9.	 Slug caterpillar [Paras a l ep ida] : Eggs 
ojParr/sa lepida are laid on leaves which hatch 
in 3-5 days . Young larvae feed on the leaf 
epidermis and as they develop , chew up 
leaves. There are 7 larval instars (often 8 
instars for females) which are completed 
in 35-42 days. Pupation occurs in cocoons 
often attached to stem or bark and the 
pupal stage lasts 21-24 days. 

10.	 looper caterpillar [Thalassodes spp]: This 
looper is found feeding on developing 
leaves. The larval period lasts for 17-18 
days. The larva possessing the color of 
new shoots and assuming a characteristic 
pose or. the twig is often mistaken for a 
leaf petiole. The pupal period lasts for 7-8 
days. The total life cycle was completed 
in 33.18 days. 

Table-I: Pests on cocoa crop observed during the study period [2009-10 & 2010-11] 

High = > 50 % leaf damage; Medium = 25- 50 % leaf damage; Low < 25 % leaf damage 

Month & Year Intensity of the pest 

High Medium Low 

June '09 Brown Leaf chaffer beetle Black Leaf chaffer beetle Bagworm 

July '09 Brown Leaf chaffer beetle Black Leaf chaffer beetle Bagworm 

August '09 Bagworm Brown Leaf chaffer beetle Mealy bug 

September '09 Hairy caterpillars Semi loopers Mealy bug 

October '09 Brown Leaf chaffer beetle Black Leaf chaffer beetle Aphids 

November '09 Brown Leaf chaffer beetle Black Leaf chaffer beetle Hairy ca terpillar 

December '09 Hairy caterpillars Bagworm Aphids 

January'10 Bagworm Hairy caterpillars Aphids 
I 

February '10 Bagworm Hairy caterpillars Semi loopers 
I 

March'10 Bagworrn Hairy caterpillars Semi loopers 

April '10 Bagworm Hairy caterpillars Hairy caterpillars 

May'10-Dec'10 No major pests were observed due to heavy rains and inundation of the cocoa 
gardens which submerged and killed the leaf chaffer beetles in the soil. 
However, the bag worn-incidence was observed all through the year. 

January '11 Bagworm Hairy caterpillars Mealy bug, Aphids 
i 

February '11 Bagworrn Hairy caterpillars Mealy bug, Aphids 
I 

March'll Bagworm Hairy caterpillars Mealy bug, Aphids I 
I 

April'll Bagworrn Hairy caterpillars Hairy caterpillars I 
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Table-2: Damage assessment of cocoa crop due to various defoliators 

Crop age 

[Yrs] Adoretus uersuius 

[Yrs]Mean leaf damage [%] 

Apogonia blanchardii Leaf eating caterpillars 

-

July 09 Oet09 July 09 Oet09 July 09 Oet09 

1 - 2 

I 3-5 

I 5-10 

100.00 A 

100.00 A 

28.56 B 

100.00 A 

100.00 A 

26.58 B 

7.45 0 

22.49 A 

16.56 B 

6.850 

17.81 A 

13.03 B 

O.OOE 

5.04 B 

8.55 A 

0.00 E 

3.65 C 

7.25 A 

10-15 14.65 C 13.47 C 10.21 C 9.92C 4.23 C 4.11 B 

>15 4.690 4.440 2.81 E 2.67 E 2.43 D 1.850 

CO [a =0.05] 0.606 0.495 0.151 0.294 0.107 0.155 

Management of Defoliator pests of Cocoa 
pests 

Amongst the various insecticides tested 
against the bagworm [Pteroma plagiophelps], 100 
percent reduction in the pest population at 1 Day 
afterspraying was caused by Carbaryl 50% WOP, 
Acephate 75% SP and Quinalphos 25% EC while, 
5.88, 60.00 and 61.54 per cent reduction was 
achieved through the Endosulfan 35% EC, Neem 
oil Azadirachtin EC 1500 ppm and Profenophos 
50% EC .However, to achieve the 100 per cent 
reduction in the pest population the Neem oil [ 
Azadirachtin EC 1500 ppm] and Endosulfan 35% 
EC required three and two days after spraying. 
Similar insecticidal efficacy pa t terns were 
observed against the tussock moth caterpillars, 
Euproctis[raierna and the web worm Acria sp 

Future Scope 

Currently the Cocoa crop in Andhra Pradesh 
,especially in the Godavari districts is increasing 
at much exponential rate. However, the potential 

threats to the crop by the pests should not be 
undermined which would retard the production 
and productivity of the cocoa crop. Further to 
explore and manage the new and existing pests 
require infrastructure facilities for labora tories 
and research facilities in the dimensions of finding 
ecologically safe molecules v iz ., botanicals, 
entomo-pathogenic fungus, parasites and 
predators etc., for the crop to minimize the 
pesticide sprays and better remuneration to the 
farming fra terni ty. 
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Bag worm Clania sp Bag worm Pteroma plagiophelps 
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Fig 1. New Report of Defoliator Pests of Cocoa in AP
 

Brown leaf chaffer beetle Adoretus versutus Black leaf chaffer beetle Apogonia blanchardii 
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Tussock caterpillar TlI ssock caterpillar 
Dcsuchira inendosa Euproctis subnotata 

Slug caterpillar Hairy ca terpillar 
Parasa lepida Euprociis [raierna 

Tussock caterpillar Semilooper
 
Lyl1limtria objuscaia Tlzallasododes sp
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Cocoa leaf Damage by brown leaf chaffer beetle (Adoretus versutus) adults 

Cocoa leaf Damage by black leaf chaffer beetle Cocoa leaf Damage by bagworm 
(Apogonia blanchardii) adults tPteroma plagiopheips) larvae 
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