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Abstract. Kyerematen R, Issifu I, Adu-Acheampong S. 2024. Soil arthropod pests associated with groundnut (Arachis hypogaea) in
Golinga, Northern Ghana. Asian J Agric 8: 64-69. Groundnut (Arachis hypogaea L.) production is one of the main livelihood activities
in the northern part of Ghana consisting of the five main regions, Upper West, Upper East, Northern, Savannah and North East regions
and the principal source of protein for mostly, the rural people. Notwithstanding that, not much research has been conducted on soil
arthropod pests associated with the crop in the study area. To fill this gap, this research documented soil arthropod pest diversity of the
crop and the damage they cause as baseline data for pest management decisions in the study area. Pitfall traps were set up on twenty-
four (24) 5 m x 5 m plots close to harvest time after raising groundnut plants on them in a Randomized Complete Design. The traps
were emptied on four occasions from each plot at two-week intervals. Results from the field trials revealed that beetles, termites,
wireworms, false wireworms and millipedes were the dominant pest groups in the study area. The results further showed that these key
pests caused nearly 90% damage to groundnut pods which goes a long way to impact negatively on the livelihood of farmers in the
study area. The study recommended environmentally friendly pest control methods such as the use of botanical extracts and other
biorational means in the study area. This was based on findings from our preliminary survey which revealed that the current pesticides

that farmers use are largely ineffective in the study area.
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INTRODUCTION

Groundnut (Arachis hypogaea L.) is a leguminous crop
that supplies people especially those in the northern part of
Ghana with the needed proteins, vitamins, and essential oil
(Adjepong et al. 2018; Boadi et al. 2022). It is a staple seed
and forms a substantial part of various local diets in Ghana
(Adjepong et al. 2018; Boadi et al. 2022). It is estimated
that more than 70% of farmers in the five regions in the
northern part of Ghana namely; Upper West, Upper East,
Northern, Savannah and North East, cultivate groundnut
and together account for over 90% of the total production
in Ghana (Owusu-Adjei et al. 2017). Groundnut is
cultivated in all 16 regions of Ghana although production is
relatively higher in Oti, Upper West, Northern, Volta and
Upper East regions (Oteng-Frimpong et al. 2015).
According to USDA (2023), about 370,000 ha of
groundnuts were cultivated across the 16 regions of Ghana
in the year 2022, resulting in a yield of a little over 600,000
metric tons. Besides playing an important role in income
generation and  consumption  within  households
(Ramakrishna et al. 2006; Patil et al. 2015), groundnut
improves fertility and moisture of the soil and so improves
soil conservation, thereby increasing farmer resilience
against climate change (Feldman et al. 2019; Mayes et al.
2019). According to research there are more than 25
million ha. of cultivated groundnut which produces more
than 45 million tons of seeds worldwide (Simtowe et al.
2009; Konate et al. 2020). Groundnut is a crop that is

produced especially in warm temperate zones as well as
tropic and subtropics and can only do well in soil of high
humidity and temperature range of 20°C and 30°C, and
annual rainfall within the range of 200 and 1200 mm
(Singh and Nigam 2016; Infonet Biovision 2017; Kadiyala
et al. 2021). Total groundnut cultivation in sub-Saharan
regions of Africa makes up about 40% of the total world
production area of land although the total seed production
in these areas is about 26% of the world production
(Angelucci and Bazzucchi 2019).

The groundnut crop is attacked by several pests
resulting in rising production cost and yield loss to farmers
(Agoyi et al. 2019; Okello et al. 2013). For instance, it has
been reported that the crop is attacked by some 360 insect
pest species worldwide and that some of the ground-
dwelling pests cause higher yield losses even more than
foliage feeders (Wightman and Amin 1988; Nataraja et al.
2014). Because farmers are not able to detect the presence
of soil pests early enough for prompt management, the
pests often cause huge yield losses (Wightman and Amin
1988). Research has shown that jassids, thrips, aphids,
whiteflies, leaf miners etc. are among the most notorious
pests of groundnuts for which Amrasca biguttula biguttula,
Ishida (Hemiptera: Cicadellidae), Helicoverpa armigera,
Hibner (Lepidoptera: Noctuidae), Aproaerema modicella,
Deventer (Lepidoptera: Gelechiidae), Spodoptera litura,
Fabricius (Lepidoptera: Noctuidae) and Aphis craccivora,
Koch (Hemiptera: Aphididae) are reported to be the most
destructive (Amin and Mohammad 1980). At the early
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stages of growth, the main pests of groundnut are leaf
miners and then afterwards tobacco caterpillars followed
by pod borers and sucking pests with most of the sucking
pests also being vectors of groundnut diseases (Amin and
Mohammad 1980; Panse 2021; Maheshala et al. 2023).
Despite these studies on pests of groundnuts, studies on
soil arthropod pest profile of the crop in traditional farming
communities in Golinga in the northern region of Ghana
remain relatively understudied. This notwithstanding,
preliminary observations within the study area coupled
with the results of previous survey conducted in nearby
farming communities suggest that soil pests do cause huge
damages to the crops in the study area (Tanzubil 2016).
Additionally, conventional pesticides applied as a control
measure have become less effective within the study area.
As a result, this study aims to document soil pests of
groundnut, determining the level of destruction of these
pests and the efficacy of the main control methods and
recommending alternative effective methods for their
management. This is because farmers complained about
lack of effectiveness of conventional pesticide application
as pest management in the study area. This study also
investigates the validity or otherwise of the results of the
pest survey records of previous studies in neighbouring
communities with similar production dynamics.

MATERIALS AND METHODS

Experimental site and choice of groundnut variety

The research was conducted at Golinga in the Tolon
district of the Northern Region of Ghana in August 2022.
The experimental site is located on longitude 0° 53 and 1¢
25 W, latitude 09° 15 and 10° 02 N and 14.5 km southwest
of Tamale and 12 km away from the University for
Development Studies, Nyankpala campus (Abagale et al.
2014; Sayibu et al. 2015). The area has an unimodal
rainfall pattern with an annual average of 1060 mm and a
relative humidity of 20% to 82% in January and August
respectively (Sayibu et al. 2015). The annual average
minimum and maximum temperatures at Golinga are 20°C

and 30°C respectively (Bekoe et al. 2021) (Figure 1). The
Chinese groundnut variety was used for the study because
it is the most preferred variety for cultivation by farmers in
the study area.

Experimental design and data collection

The study was conducted using Completely
Randomized Design (CRD). The experimental field was
divided into 24 plots for cultivated groundnuts and 12 plots
of uncultivated groundnuts with each plot measuring 5 m x
5 mand 2 m alley in between plots and rows. Two 14 x 8
cm pitfall traps (a total of 48 traps for the cultivated plots
and 24 traps for the uncultivated plots) were fitted into
holes dug out on each of the plots. Each of the plots was
fitted with 2 of the pitfall traps randomly at approximately
3 meters intervals to each other. The main factors
investigated were the differences in pest records (diversity)
between the cultivated and uncultivated plots and pest
damage between plots. The containers were filled with
clean water and little drops of detergent to break the
surface tension to prevent the escape of trapped arthropods.
This was done after the containers were firmly fixed to the
soil with the top of the container level with the ground. The
traps were emptied four times at 12 days, 8 days, 4 days
and 1 day before harvesting and stored with 70% alcohol
for further identification. In other words, the traps were
emptied on 4 occasions at 4 days intervals. The collected
insect specimens were identified using reference
collections from the laboratory of the Department of
Animal Biology and Conservation Science, University of
Ghana with guidance from Gullan and Cranston (2014).

Holes and scarification created by pests were observed
on pods after harvest and used as criteria to categorize pods
into highly damaged versus less damaged per plot. The
percentage of pod damage was calculated by subjecting the
highly damaged versus less damaged seeds to the formula
by Quitco and Quindoza (1986):

% damage = Total number of highly damaged Pods x 100
Total number of Pods
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Figure 1. A picture showing Tolon District where Golinga is located on the map of Ghana
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Data analysis

Student t-test was employed to measure differences
between pest infestation of cultivated versus uncultivated
lands and damaged versus undamaged pods per each plot in
the study using SPSS software. This was after log
transforming the data (count data) and subjecting the
transformed data to a Shapiro-Wilk test for normality (W=
0.94, p > 0.05).

Preliminary survey on pest management

A preliminary survey was conducted for 30 farmers
who already belonged to a farmer group in the study area to
ascertain their preferred means for controlling soil
arthropod pests of groundnuts, and perceptions of the
effectiveness of the methods employed, and whether they
would want a change as evidence of potential resistance
build up within the pest population for pesticides used in
general in the area during the 2022 rainy season. This was
achieved through random administration of stratified
questionnaires (hard copies in person) within the farmer
group. The participants were mostly led by the researchers
to answer the questions after seeking their consent to
participate in the survey. Ethical clearance was received
from the Department of Crop Science of the University for
Development Studies.

RESULTS AND DISCUSSION

Diversity of soil arthropods

This study recorded a total of 1366 individual
arthropods belonging to the orders Coleoptera, Myriapoda,
Isoptera and Araneae. The most abundant arthropod group
was the class Insecta with Isoptera and Coleoptera being
the most abundant orders (Table 1).

There were similar but slight differences in arthropod
diversity as reported by surveys conducted by Tanzubil
(2016). This is because this study recorded natural enemies,
but respondents in the previous study did not have
knowledge of any natural arthropod enemy within the
groundnut farms (see Table 1). The other difference
recorded in the diversity of soil arthropods between this
study and that of Tanzubil (2016) could be assumed to be
that the current study only focused on soil arthropods and
even near harvest time while the previous study considered
responses from farmers at all stages covering both foliage
and soil arthropods as well as varietal (only Chinese variety
was used for this study but the previous study used more
than one variety of groundnut) differences between the two
studies as reported elsewhere (War et al. 2013; Krishna et

al. 2015; Srinivasan et al. 2018). It has been shown that
varietal differences affect arthropod preferences and so this
may be a factor in the differences in the arthropod records
in this study and the previous study (Tooker and Frank
2012; Ebeling et al. 2018)

Soil arthropod pests

The soil arthropod pests recorded for the study included
Termites: Macrotermes spp. and Microtermes spp. and
Odontotermes spp., Wireworms: Heteroligus claudius,
Millepedes; Eurymerodesmus spp., False wireworms:
Gonocephalum spp.; Holotrichia spp. while Aranae was
the main natural enemy recorded for the study (Table 1)
and the wireworms, and false wireworms and scarab
beetles were the most destructive of them all. Also, the t-
test results for the study showed that there was a
significantly high pest infestation of groundnuts on the
cultivated lands (M = 88.7, SD = 12.21) compared to the
uncultivated lands (M = 15.0, SD = 9.3); (t (34) =27.9,p =
0.0). This result agrees with that of the study by Umeh et
al. (2001) for their research conducted in five West African
countries that reported that termites, millipedes, wire
worms and scarab beetles were the key arthropod pests of
groundnuts. Other similar studies (Panse 2021; Maheshala
et al. 2023) in other groundnut production areas have also
reported similar ground-dwelling pests, however, there
were other pests recorded in those other studies which were
not recorded in this study. Such species as S. litura, A.
modicella and Frankliniella schultzei were recorded in a
previous study conducted elsewhere but were not
encountered in the present study (Amin and Mohammad
1980; Panse 2021; Maheshala et al. 2023). There were also
slight differences in pest records between the study by
Tanzubil and Baba (2017), who reported similar arthropod
pest groups except for beetles which were the second most
dominant groups, and the former study compared to the
latter which beetles dominated. By comparing this study
with that of Tanzubil and Baba (2017), which was mainly
through farmer interviews, it may be that the respondents in
the latter study could not have encountered some of the
nocturnal beetles and this might have accounted for their
inability to confirm or list some of the soil-dwelling
arthropods and nocturnal beetle pests. This is because
farming activities do not occur at night in the study area
and possible misidentification of pests by respondents
could also have played a role in the findings. The insect
pest guild recorded in this study agrees with results from
other similar research works done in other parts of the
world (Okello et al. 2013; Biswas 2014; Harish et al.
2015).

Table 1. Atable showing abundance of arthropods recorded for the study

Arthropod Order Key pests Abundance

Beetle Coleoptera Holotrichia spp., Conoderus spp., Gonocephalum spp. 797

Millipedes Myriapoda Odontopygidae, Eurymerodesmus spp. 99

Spider Aranae Latrodectus spp., Nephilingis spp., Menemerus spp., Cyrtophora spp., 50
Caerostris spp.

Termites Isoptera Macrotermes spp., Microtermes spp. 420
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Figure 2. A picture showing exit and or entry holes of soil arthropods on groundnut pod and a pod filled with frass of arthropod pests

Damage assessment of groundnut pods

All pods collected at harvest per plot were used for the
computation of the damage assessment. It was revealed that
all the experimental plots were infested with arthropod
pests with various degrees of percentage damage to pods
ranging from 65% to 100% damage on the various plots
with an average of 89% (Figure 2).

The results further showed that the mean values (per
each plot) of the damaged pods (M = 88.7, SD = 12.2) were
significantly higher than the undamaged pods from a paired
two-sample t-test for means (M = 12.17, SD = 12.7); (t (24)
= 15.13, p = 0.0). The study further revealed that damages
was caused by live insects detected within the pods,
creating holes and scarification on pods and dead plants
with severely damaged roots and or pods, which confirms
reports of the type of damage by soil pest on groundnuts
(Culliney 2013). Studies show that groundnut pod borers
such as wireworms, termites, scarab beetles, and other pod-
destructive pests could cause up to 100% of yield loss as
was observed on some plots in this study (Naawe and
Angyiereyiri 2020; Pawar et al. 2023) (Figure 3).

According to Okello et al. (2013) and Ajeigbe et al.
(2014), soil arthropods contribute to vyield loss by
damaging pods, kernels and plant roots causing death and
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loss of up to 100% which was the case with some of the
studies plots. Some of the most common damages caused
were related to feeding activities of centipedes and termites
as reported by Okello et al. (2013) and Tanzubil (2016)
although they were not as devastating as damages caused
by the coleopteran pests.

Preliminary survey of effectiveness of pest management

Results of the preliminary survey of 30 farmers in a
farmers’ group at the study area revealed that there is a
very high reliance of pesticides for the control of arthropod
pests with close to 50% (13 respondents) of the
respondents relying solely on synthetic pesticides and the
remaining approximated half (17 respondents) preferring a
combination of pesticides and other traditional methods of
control with only 2 (approximately 7%) respondents opting
solely for traditional control methods. Also, when it comes
to the efficiency of the control method used, only 3 out of
the 30 respondents, representing 10% said that the method
they use is good with the rest (90%) showing
dissatisfaction with the effectiveness of method they use in
controlling arthropod pests of groundnut in the study area
(Figure 4).

11 13 15 17 19 21 23

Plot number

Figure 3. A graph showing percentage damage of groundnut pods on the various study plots
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Figure 4. Response of farmers to their preferred method and its effectiveness in controlling arthropod pests in the study area

The finding from the preliminary survey in this study
has revealed that there could be a heavy reliance on
synthetic pesticide for the cultivation of groundnut in the
study area. This may be a worrying sign as it was shown
that farmers in the study area rely heavily on synthetic
pesticides and such a situation will likely lead to
environmental pollution. This is even more serious,
especially in a rural area like Golinga where farmers are
less educated to know the implications of misapplication of
the required dosage of the pesticides they use (Abhilash
and Singh 2009; Plianbangchang et al. 2009; Onwona-
Kwakye et al. 2019). Under such circumstances, farmers
are more likely to abuse the pesticides they use by
increasing concentrations above the required level when
they realize the required amount is no longer effective
(Ozkara et al. 2016; Tang et al. 2021). This seems to be the
situation in the study area where majority of the
respondents claim they could not rely solely on synthetic
pesticides for the control of soil pests with most of them
complaining of lack of effectiveness of their control
method which is mostly synthetic pesticides as reported
elsewhere (Sharifzadeh et al. 2018; Khayatnezhad and
Nasehi 2021).

In conclusion, the study concludes that close to 90% of
pods harvested from the study plots were heavily infested
with pests and hence damaged. That could be translated to
mean that the soil within Golinga can be said to be heavily
infected with soil arthropod pests which will eventually
lead to drastic yield reduction in groundnut production. The
study further shows that beetles, termites, wireworms, false
wireworms and millipedes were the key soil arthropod
pests with beetles being dominant among the pest guilds
within the farming communities in the study area. Based on
the results of the previous studies by Tanzubil (2016) and
Tanzubil and Baba (2017) and the preliminary survey of
this study, The study recommended the use of biorational
methods such as biopesticides from plant extracts to help
farmers acquire easy and environmentally friendly control
means to manage soil arthropod pest attacks on groundnuts
at Golinga. This can help reduce the reliance on
conventional pesticides and the problems associated with
them as has already been listed. The results of the
preliminary survey further show that if farmers use a

specific group of pesticides in controlling soil pests amidst
indiscriminate application, that might have conferred on
them some form of resistance to those pesticides in the
study area which require further investigation.
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