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ABSTRACT

Harvester ants (Messor) have become a major pest to farmers because they swarm in to houses, farms and
injure seeds, seedlings, and fruits, causing great damage to plants that falls within their vicinity. This study
compared the efficacy of Azadirachta indica (neem) and Capsicum annuum (chili pepper) powder for the
protection of sorghum and millet grains against harvester ants (Messor) at graded levels. Four ants hills (A,
B, C, and D) were identified around Adamawa State University Campus. 1.0g, 2.0g and 3.0g of each of the
treatment including the positive control (Rambo) was constituted in each ant hill on a petri dish and 100 seeds
each for the 2 grains were added. A control (untreated) experiment was set up in every ant hill which contains
100 seeds for every grain but no treatment was added. The results revealed the repellent efficacy of the
treatments when compared with the untreated control, but Capsicum annuum performed significantly better.
Millet grains were also preferred by the ants, as they recorded the highest number of picking. Therefore, a
sustainable used of these plant products in the protection of grains in the field from harvester ants is

encouraged in order to have a maximum yield.
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INTRODUCTION

Harvester ants (Messor) (Hymenoptera: Formicidae) are
ecologically important social insects and efficient granivores
of cultivated crops in the tropics and sub tropics (Simcha et al.,
2015). They are seed dispersal agents and/or seed predators. In
the day time, Messor spp usually search for plant seeds and
other vegetation and take them to their nest for foraging
(Arnan et al., 2012). They also destroy structures by simply
digging their nests around or near structures, and such activity
can encourage soil erosion (Ghobadi et al., 2015). Harvester
ants are among the most ubiquitous and familiar insects
occurring in vast number in all habitats but not extremely cold
region (Maina et al.,, 2013). They have become closely
associated with humans occupying their dwellings throughout
the world, including metropolitan areas, despite great variation
in geographical locations and habitant. Practically all ants are
recognized by abdomen and elbowed antennae (Plowes et al.,
2013).In desert, ants are major consumer of the seed of annual
plants (Maina et al., 2013; Majer et al., 2011). They pick seeds
directly from plants, and deposit the chaff on the kitchen
maddens at the periphery of the mounds (Simcha et al., 2015).
The harvester ants normally keep its nest clean all the time, for
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this reason they cause great damage to plant that are within
their compounds (Arnan et al., 2012). Because of their feeding
activities and colony formation harvester ants became problem
to the society particularly to farmers (Tschinkel and Kwapich,
2016; Plowes et al., 2013). Harvester ants have become a
major pest to farmer in some areas, this is because they swarm
into houses, farm, lands and stores and injure seeds, seedlings,
fruit and causing great economic losses by their activities
(Plowes et al., 2013). Farming activity plays an important role
in the ability of any nation to feed its citizen Therefore, if the
farm produce are not properly protected, especially from the
harvester ants the nation will continue to face problem in
feeding her citizens (Okrikata et al., 2019). The losses
associated with Messor galla has become enormous, such that
insecticides were employed in some cases for effective control
(Chaudhary et al., 2017).

The insecticides control method has been very successful until
in the recent years, where research revealed that control
methods have declined due to various factors of human
behaviours, resistance by the pests, administrative, and
prohibitive costs (Maina et al., 2013). It has also been
observed that use of the synthetic pesticide has resulted unto
several various problems, some of which have been linked
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with human health hazard, ranging from short term impact
such as headaches and endocrine disruption (Wojciechowska
et al., 2016). Acute danger includes nerve skin and eye
irritation and damage. Again, synthetic insecticide has also
been linked with environmental contamination, because they
are poisonous compound and adversely affecting other
organisms beside harmful insect (Chaudhary et al., 2017).
Accumulation of some insecticides in an environment can pose
a serious threat both on wild life and domestic animal (Maina
et al., 2013). It is therefore, necessary to find compounds that
can efficiently control Messor species within minimal damage
to farm produce.

Most bio-pesticides are not harmful to non-target organisms
including humans, and so this has necessitated the use of plant-
based extracts as treatments against insect pests, which have
been reported to be effective and environmentally friendly than
the dangerous synthetic insecticides (Chaudhary et al., 2017).

Meanwhile, both neem and chili pepper have been reported to
control stored product insects, of the Order Coleoptera.
Authors like Biao et al. (2019) and Wahedi et al. (2014),
reported the insecticidal properties of Capsicum annuum
against agricultural insects. Wahedi (2012) and Chaudhary et
al. (2017) reported the insecticidal properties of A. indica
against insect pests. In this study, both C. annum and A. indica
were tested for their repellent effect against a hymenopteran
insect pest, Messor spp, as part of the search for effective
alternative natural products, other than the synthetic chemical
insecticides, which is not friendly to both the human and the
environment.

MATERIALS AND METHODS

Description of the study area

The study was conducted in Adamawa State University, Mubi.
Mubi is the head quarter of Mubi North Local Government
Area of Adamawa State. It is situated in the North Eastern part
of Nigeria, between latitude 10° 12” North and longitude 13°
10’ East. The climate is tropical with average temperature
between 32° and 35°C in dry season and relative humidity
ranging from 28 to 45% and an average rainfall of about
1056mm (Adebayo and Tukur, 1999). The people of Mubi area
are subsistence farmers, cattle and livestock farmers (Adebayo
and Tukur, 1999). Some of the crops grown in Mubi are maize,
sorghum, millet, groundnut, cowpea etc.

Collection of materials

Dried neem (Azadirachta indica) seed powder was collected
around GRA area from neem plantation opposite Garden City
Mubi, and was ground into fine powder using electric blender.
Dried Capsicum annuum (chili pepper) was bought from Mubi
main market and was also ground into powder using electric
blender. Two separate blenders were used to grind the
treatments (plant products of neem and chili pepper) to avoid
possible contamination by the two treatments.

Identification of ant hills for the study

Four ant hills were selected around Adamawa State University
Mubi for the experiment. Each of the ant hill was tagged A, B,
C and D, and served as locations. Ant hills A was located
around 2, 5, 6 Boys Hostel of Adamawa State University
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Mubi; Ant hills B was located around Fishery Department; Ant
hills C was located around the Football field B while Ant hills
D was located around Science Complex within the University
Campus. The four ant hills were at least 1000 meters apart
from each other. This is to give the finding a greater validity,
so that the result can be generalized on the effect of neem and
chili pepper on harvester ants in Mubi.

Seed dressing and experimental setup

The sorghum and millet seed were bought from Mubi main
market. For every ant hill, 100 seeds each of sorghum and
millet were counted and put in a petri dish. The treatment
doses of 1g, 2g, and 3g were constituted as described by
Wahedi et al. (2014) for neem leaf and chili pepper powders.
Each of the treatment doses was added to the 100 seeds per
treatment and was replicated four (4) times. The control
experiment for both sorghum and millet were constituted and
no treatment was applied. These were also replicated four
times..

Data collection

Data was collected on a number of seeds that were picked by
the ants for the period of five hours, beginning from 7.00 AM
at each trial. This is because active foraging activities by
harvester ants are during the day time (Arnan et al., 2012;
Gordon et al., 2013).

Data analysis

Data collected was subjected to analysis of variance (ANOVA)
using statistical analysis software (SPSS, Version 19.0). The
treatment means were separated using LSD at 5% (P<0.05)
level of significance.

RESULTS

Table 1 showed the effect of treatment (A. indica and C.
annuum) in the protection of sorghum grains from picking by
harvester ants (Messor). The result showed that there was a
significant difference (P<0.05) in the number of sorghum
grains picked by the harvester ants over the periods of five
hours of exposure. Although, most of the sorghum grains
picked were within the first hour of the exposure, the picking
was spread across the five hours of the exposure. Among the
bio-pesticides, C. annuum at 3.0g treatment dose recorded the
least (87.0+9.38) number of picking. Meanwhile, the positive
control (Rambo) had 83.8+4.57 number of picking at 3.0g
treatment dose which was the least of all treatments. The
results further revealed that bio-pesticides significantly
reduced the number of sorghum grains picked by the harvester
ants when compared with the negative control (untreated)
experiment. The control dishes were highly susceptible to
harvester ants’ picking, as 100% picking was recorded after
just 3 hours of exposure (Table 1).

In Table 2, the effect of treatments in protecting millet grains
from foraging by harvester ants is shown. The result showed
that there was a significant difference (P<0.05) in the number
of millets grains picked by the harvester ants over the period of
five hours of exposure. The control samples were highly
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susceptible, as 100% picking was recorded after 3 hours as was
in the case of sorghum grains. Meanwhile, among the millet
seeds treated with botanicals, the highest (94.0+4.00) picking
was recorded in the seeds treated with neem at 2.0g treatment
dose, while the least (90.0+9.12) was recorded in the ones
treated with chili pepper at 1.0g treatment dose. The positive
control significantly (P>0.05) protected the millet grains from
harvester ants as they recorded least number of picking ranging
between 40.8+47.14 at 3.0g dose, and 44.0+50.86.

Table 3 revealed the susceptibility or preference of grains to
harvester ants per treatment. Looking at the various p-values
per treatment, there was a significant difference (P<0.05) in A.
indica and the positive control (Rambo). In all the treatments,
the preference appeared to be for millet than sorghum (Table
3).

DISCUSSION

According to Wagan et al. (2016), using bio-pesticides can be
very efficient in controlling insect pests. This is as a result that
the bio-pesticides can serve as fumigants, where their tropical
toxicity is greatly and sustainably utilized; or as feeding
deterrent, due to their repellent properties.

In this study, the results revealed that all the treatments
reduced picking on both sorghum and millet grains by the
harvester ants compared to the control (untreated) experiment.
Among the treatments, red pepper was able to highly reduce
the rate of foraging by harvester ants on both sorghum and
millet seeds. This has revealed Capsicum annuum (chili
pepper) the most efficacious bio-pesticide than Azadirachta
indica (neem) in protecting grains against foraging by the
harvester ants (Messor).

However, the rate of foraging by harvester ants on grains in all
the treated petri dishes was very low compared with the
untreated control experiment. The untreated control
experiments within 3 hours of exposure in both sorghum and
millet grains were completely picked. This revealed that A.
indica and C. annuum are effective bio-pesticides with strong
repellent properties against harvester ants, since they were able
to reduce significantly the number of grain picking.
Meanwhile, C. annuum performed better than A. indica in
protecting the grains against foraging by the harvester ants.
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The positive control (Rambo) however, significantly reduced
the rate of grain foraging by the harvester ants higher than the
bio-pesticides. This suggests that although A. indica and C.
annuum effectively controlled foraging by harvester on
sorghum and millet grains, they were not as effective as the
synthetic insecticides.

The total number of grains picked was higher in millet than
sorghum. This could possibly be because of the relatively
small size of millet grains compared to sorghum. This agrees
with the study earlier performed by Turaki et al. (2012), where
lighter grains of millet were foraged more by harvester ants
(Messor spp) than the relatively larger and heavier grains.
Similar result was also reported by Plowes et al. (2013), where
a preference for grains of moderately small size was
observed. When harvester ants (Messor spp) presented with
various sizes of crushed wheat seeds, those with smaller dimensions
were preferred (Plowes et al., 2013). Although the petri dishes
carrying the grains were randomly placed around the termite mound
during the experiment, distance does not affect seed preference
for harvester ants (Messor) (Pirk and De Casenave, 2010).
Study conducted by Plowes et al. (2013) shows that distance from
the nest does not affect seed preference for harvester ant of
the genus Messor.

CONCLUSION

In conclusion, the study showed that bio-pesticides, especially
the red pepper (C. annuum) powder and neem (A. indica) seed
powder effectively reduced foraging on sorghum and millet
grains by the harvester ants (Messor spp). Moreover, the total
number of grains picked was higher in millet than sorghum.
This could possibly be because of the relatively small size of
millet grains compared to sorghum. These bio-pesticides are
more preferred than the synthetic chemicals since they are
none toxic, eco-friendly, safe, available and affordable to local
farmers.
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TABLE 1: Efficacy of treatments in the protection of millet grains from picking by harvester ants.

Treatment Dose (g) Average number of picking per hour (Mean+SD)
1 2 3 4 5 Total
Control 0.0 43.8+3.5 42.0£2.21 14.2+0.95 0.00+0.00 0.00+0.00 100.0+6.662
A. indica 1.0 34.0+6.68 24.8+9.91 17.5+9.67 11.8+4.19 10.3+17.3 94.5+6.80°
2.0 27.5+2.66 22.8+6.07 17.5+7.04 9.8+4.19 10.0+4.32 87.5+11.59%
3.0 23.3+5.37 26.3+8.05 24.8+16.82 11.8+8.69 10.0+8.04 96.0+5.56°
C. frutescens 1.0 30.3+14.81 19.5+5.00 15.5+1.73 15.0+1.41 12.3+5.18 92.5+9,57%
2.0 28.3+12.5 16.3+4.03 16.8+4.11 16.5+5.74 14.5+3.00 92.3+2.00%
3.0 22.5+2.39 19.3+4.99 15.5+4.04 16.5+2.08 10.8+3.30 87.0+9.38%
Rambo 1.0 23.5+8.18 15.5+5.00 18.5+1.29 17.8+4.5 12.0+4.39 86.5+2.64%®
2.0 21.3+6.07 17.3+5.50 16.0+2.00 17.3+2.62 15.5+5.80 89.8+1.89%
3.0 18.0+2.70 20.8+7.5 16.8+0.95 13.5+1.29 14.8+2.75 83.8+4.57"

Means carrying the same alphabet along the columns are not significantly different (P>0.05).
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TABLE 2: Effect of treatment in the protection of sorghum grains against harvester ants picking.
Treatment Dose (9) Average number of picking per hour (Mean+SD)
1 2 3 4 5 Total
Control 0.0 41.8+5.90 41.0+4.54 17.2+2.50 0.0+0.00 0.0+0.00 100.0£12.94°
A. indica 1.0 36.8+5.56 18.5+8.10 15.0+2.16 12.3+2.10 11.3+0.95 91.3+7.36"
2.0 26.5+2.51 23.0+2.58 17.8+4.42 15.8+4.78 11.0+4.76 94.0+4.00°
3.0 24.3+5.73 22.3+4.34 17.5+2.51 5.8+3.46 12.5+3.87 92.8+4.03°
C. frutescens 1.0 36.3+10.5 20.5%7.18 12.8+2.06 11.0+4.89 9.5+1.91 90.0+9.12°
2.0 31.0+8.04 23.0%7.07 14.8+1.25 14.3+7.76 8.5+3.87 92.5+0.57°
3.0 27.3+6.39 23.5+6.35 18.5+7.50 11.5+3.87 9.5+4.79 90.3+10.17°
Rambo 1.0 15.0+18.8 6.8+8.05 7.3£9.14 9.3+11.58 4.8+5.85 43.0+49.65?
2.0 13.0+15.09 6.5+7.89 9.8+11.26 9.0+£10.67 5.3+6.07 44.0+50.86°
3.0 8.3+9.74 9.0+11.86 8.8+10.11 6.3+7.22 8.5+9.84 40.8+47.142

Means carrying the same alphabet along the columns are not significantly different (P>0.05).

TABLE 3: Efficacy of treatments on total number of grain picking

Grain Treatment
A. indica C. frutescence Rambo
Millet 96.67 90.93 86.70
Sorghum 92.70 90.60 42.60
P-value 0.107 0.006 0.528
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