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ABSTRACT

Aims: The study aimed to explore the cocoa pod pests and the damage level of pests in Lima
Puluh Kota regency, Indonesia.

Study Design: Purposive random sampling.

Place and Duration of Study: The research was conducted in cocoa field in Lima Puluh Kota
Regency, West Sumatera, Indonesia from January to June 2021.

Methodology: Purposive random sampling was used in the research. Three districts that have
cocoa fields were chosen as location of the study. One sub district of each district was chosen and
two cocoa fields of each sub district were chosen as sampling. The criteria of field sampling were
1) the field area was 0.5 hectare, 2) the plants age =4 years and the plants were productive.
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were Slight and Moderate respectively.

Results: The result showed that cocoa pod borer (Conopomorpha cramerella) and pod sucking
bug (PSB) (Helopeltis spp.) were the cocoa pod pest insects in Lima Puluh Kota regency. The
percentage of attacked plants by CPB and PSB in Lima Puluh Kota were 21.18% and 56.28%
respectively. Attacked pods by CPB and PSB were 10.82% and 79.45%. For attack intensity of
CPB and PSB, there were 8.52% and 41.09% respectively.

Conclusion: According to result obtained, the attack intensity of CPB and PSB in Lima Puluh Kota

Keywords: Cocoa; conopomorpha cramerella; exploration; Helopeltis spp.; pests.

1. INTRODUCTION

Cocoa (Theobroma cacao L.) plays an important
role for Indonesian economy. The crop is third
place in contributing to foreign exchange of
estate sector after palm oil and rubber [1,2].
Cocoa plantations are evenly distributed in
almost all major islands of Indonesia. The main
cocoa production center is Celebes Island and it
contributes 58% of national production. The
cocoa production center in Sumatera island is
West Sumatera which contributes 8% of national
production [3]. Cocoa in West Sumatera was the
third best export commodity of estate crops after
palm oil and rubber. One of cocoa producer
regions in West Sumatera is Lima Puluh Kota
regency. It is located in 0°2528.71"N
0°22'14.55 S and 100°15’44.10’E
100°50’47.80” E with the altitude 110 above sea
level (asl) to 2,261 asl. There are 4,196 hectares
of cocoa plantation in this region which are
spread evenly in each district [4].

The main problem in cocoa cultivation is pest
attack. There are 130 insect species that were
reported to attack cocoa plants [5], but just
several insects were reported as main pests in
West Sumatera such as pod borer
(Conopomorpha cramella Snell. (Lepidoptera:
Gracillaridae) and pod sucking bug, Helopeltis
antonii Sign (Hemiptera: Miridae). These pests
commonly attacked the cocoa pods and
decreased cocoa beans [6,7].

Abundant pest populations are an obstacle in
cocoa productivity enhancement efforts. The
populations are affected by environmental factors
that differ per region, and this leads to different
levels of pest, attack for each region. The
information of pod cocoa pest attack in Lima
Puluh Kota regency is needed to determine the
appropriate controlling technique of the pest.
Thus this research aimed to study the cocoa pod
pests, and the level of damage they cause in
Lima Puluh Kota Regency.
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2. MATERIALS AND METHODS

2.1 Materials

The research was conducted in farmer’s cocoa
fields in Lima Puluh Kota regency, West
Sumatera, Indonesia from January-June 2021.
The materials were cocoa pods, camera and
stationery.

2.2 Research Method

The research was conducted by using survey
method with purposive random sampling. The
criteria to determine the sampling location was
+0.5 hectare of cocoa field and the plants
selected where those that had produced pods
and of age > 4 years.

2.2.1 Determination of sampling location

According the cocoa field area, three districts
were determined as locations, Payakumbuh,
Guguak and Bukit Barisan. Two location were
chosen as samplings locations for each district.
At each location, the cocoa field area was +0.5
hectare and the number of cocoa plant was
+400.

2.2.2 Plant sampling and observation

At each sampling location, 10% of the total
number of cocoa plants were retained (40
plants). This was done systematically by making
a longest straight diagonal lines. At each
diagonal line, 15 plants were chosen as samples
and at the longest straight line, there were 10
plants. The observations made on these plants
included cocoa pod pests, percentage of
attacked plant, percentage attacked part and
attack intensity. The percentage of attacked
plants were determined by using the following
formula:

a
P =— x100%

b
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where : P : Percentage of attacked plants Y ([ nmixsi)

a : Number of attacked plants l= wes %100 %

b : Number of observed plants
The percentage of attacked plant pods was Where: I :Intensity of attack .
calculated by using formula follows : ni : Number of attacked pods at certain

score
A si : Certain score

Pb = Fh 1009, N : Number of observed pods

S : Highest score
Where : Pb : Percentage of attacked pods '9

A : Number of attacked pods

B : Number of observed pods To calculate and determine intensity score, the

determination was accorded to cocoa pods score

The attack intensity was calculated by using the ~ as follows:
following formula :

Table 1. Cocoa pod pest score on cocoa pods

Score Level of attack Category
0 All cocoa beans are easy to be removed from Free
skin of pod, the beans are not sticky
3 All cocoa beans can be removed from skin of Slight
pod, beans are not too sticky (Sticky beans <
10%)
6 Beans stick together, but they still can be Moderate
removed from skin of pod (Sticky beans 10-
50%)
9 Beans stick together and they cannot be Heavy

removed from skin of pod (Sticky beans > 50%)
Source : Sulistyowati (2004) [8]

Table 2. Helopeltis spp. score on cocoa pods

Score Level of attack Category

1 If Symptom of sunken blackish brown spot on Slight
pod>0-<21%

2 If Symptom of sunken blackish brown spot on Moderate
pod >21-<50 %

3 If Symptom of sunken blackish brown spot on Heavy
pod > 50 %

Source : Modified by Asrul (2004) in Mahdona (2009) [9]
3. RESULTS AND DISCUSSION
3.1. Result
3.1.1. Cocoa pod pest insect

According to field observations, there were two cocoa pod pests in Lima Puluh Kota regency, cocoa
pod borer (CPB) and pod sucking bug. The pests were found equally in all districts (Table 3). This
result indicated these pests was spread in Lima Puluh Kota regency.
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Table 3. Cocoa pod pest in Lima Puluh Kota Regency

District Pest

Bukit Barisan 1. Cocoa pod borer
2. Pod sucking bug

Guguak 1. Cocoa pod borer
2. Pod sucking bug

Payakumbuh 1. Cocoa pod borer
2. Pod sucking bug

According to the result obtained on cocoa pods
in the field, the symptoms of CPB on cocoa pods
were entry and exit holes and tunneling larvae on
the husk and overall premature or uneven
ripening (yellowing) of pods. If pods were
opened, characteristic tunnels and scarification
caused by feeding caused beans to stick
together (CABI 2021) [10](Fig. 1). For pod
sucking bug, the symptoms were dark, circular
lesions on pods, usually hardening as scars on
the husk. In severe symptoms, the husk shape
changed (Plant Wise Knowledge Bank 2021) [11]

(Fig. 2).

3.1.2. Percentage of attacked plants,
attacked pods and attack intensity

The results showed that the average of
percentage of attacked plants in Lima Puluh Kota
Regency for CPB and PSB were 21.13% and
56.28% respectively. The highest percentage of
plants attacked by CPB and PSB occurred in
Payakumbuh. For percentage of attacked pod,
the highest attack by CPB and PSB also
occurred in Payakumbuh (Table 3).

Fig. 1. Symptoms of cocoa pod borer (CPB) on cocoa pod (a. Yellowing of cocoa husk;
b. Sticky beans)

Fig. 2. Symptoms of pod sucking bug (PSB) on cocoa pod (a. Slight attack; b. Severe attack)
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Table 4. Percentage of attacked plant, attacked pod and attack intensity

Pests District Percentage of Percentage of Attack
attacked attacked intensity
plants (%) pods (%) (%)

Cocoa pod borer Bukit Barisan 20.00 17.24 14.30

(CPB) Guguak 7.69 3.53 1.17

Payakumbuh 35.71 11.70 10.11
Average 21.13 10.82 8.52

Attack category Slight

Pod sucking bug Bukit Barisan 50.00 92.46 50.00

(PSB) Guguak 53.84 63.92 29.83

Payakumbuh 65.00 81.97 43.45
Average 56.28 79.45 41.09
Attack category Moderate

The Percentages of attacked pods by CPB and
PSB in Lima Puluh Kota were 10.82% and
79.45% respectively. The highest attack of CPB
and PSB were found in Bukit Barisan. For attack
intensity, it was 8.52% in Kabupaten Lima Puluh
Kota. The highest intensity occurred in Bukit
Barisan According to score, the attack intensity
of CPB in Lima Puluh Kota was classified as
Slight. For PSB, the attack intensity in Lima
Puluh Kota was 41.09% and the highest attack
occurred in Bukit Barisan (50.00%). According to
result, the attack intensity of PSB was Moderate
(Table 4).

3.2 Discussion

Cocoa pod borer (CPD) and pod sucking bug
(PSB) were the main pests of cocoa plants
detected in the study. The observation of cocoa
pod borer attacked showed that the attack by
pests in Lima Puluh Kota was slight. This
condition was caused by several factors such as
frequent harvest, pruning and sanitation or
generally known as good agricultural practices
(GAP). Frequent harvest and pruning were the
key to control the cocoa pod infestation [8,12].
Frequent harvest aimed to remove the infested
cocoa pods by CPB and PSB by burying the
them into the soil [13]. Observations in Guguak
showed that the damage level of CPB was the
lowest compared with other districts. This result
may be attributed to the fact that because
farmers conducted frequent harvest, sanitation
and pruning regularly (Fig. 3). Pruning and
sanitation minimized CPB population in the field.
The adults of CPB hided under leaves on the soil
surface and lush leaves in horizontal branches
[14]. By pruning and sanitation, this condition did
not favor the activities of adult CPB. Different
results were obtained in Bukit Barisan and
Payakumbuh districts. Frequent harvest, pruning

and sanitation were not conducted in these
districts. In these districts, the cocoa field was
not assessed by farmers (Fig. 4). The CPB
development was caused by rainfall, field
humidity, shade plants and pod availability. 72%
cocoa pod could support one CPB generation,
21% for two generations and 7% for three
generations [15]. CPB development was also
affected by frequent harvest. Frequent harvest in
early pod ripening and followed by sanitation
could suppress CPB population because CPB
larvae were not yet out from the pods [8]. This
condition caused the death of the larvae inside
the pod during burning and burial in the soil. It
was also observed that The CPB infestation
during the rainy season was generally low [16].

The damage level of PSB in Lima Puluh Kota
was classified as Moderate. This result could be
due to the fact that the cocoa field condition was
suitable for PSB development. As CPB, the
development of PSB was affected by GAP
performed by farmers. Rare pruning and watery
buds provided the inhabitable condition for PSB
development [17]. Watery bud became an
alternative food source for PSB in cocoa plant.
No sanitation in cocoa field caused many weeds
to grew in field and these weed also became
alternative host for PSB [18]. The result showed
that the level of damage in Bukit Barisan was
highest compared with other districts. The
observation showed that many watery buds
appeared on the cocoa plants (Fig. 5). Watery
bud was a suitable place for PSB adult to lay
eggs. Irregular pruning or lack of pruning caused
the cocoa field condition to become moist. This
condition was inhabitable for cocoa pests and
diseases development. The regular pruning by
removing watery buds every two weeks could
minimized PSB infestation because the PSB
eggs in watery buds were removed [19].
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Fig. 3. Cocoa field with good agricultural
practices (frequent harvest, pruning and
sanitation) in Guguak
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Fig. 4. Cocoa field without good agricultural
practices (frequent harvest, pruning and
sanitation) in Payakumbuh

Fig. 5. Watery buds of cocoa plant (red circle)

4. CONCLUSION

Cocoa pod borer (Conopomorpha cramerella)
and pod sucking bug (PSB)(Helopeltis spp.) were
the cocoa pod pest in Lima Puluh Kota regency.
The percentage of attacked plant by CPB and
PSB in Lima Puluh Kota were 21.18% and
56.28% respectively. Pods attacked by CPB and
PSB were 10.82% and 79.45% respectively. The
intensity of attack by CPB and PSB, there were
8.52% and 41.09% respectively. According the
result, attack intensity of CPB and PSB in Lima

Puluh Kota were Slight and Moderate
respectively.
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