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ABSTRACT

An investigation was conducted to estimate the insecticidal deterrence of wild Spikenard (Hyptis suaveolens L. Poit) on adult
mortality and female oviposition of groundnut bruchid, Caryedon serratus Olivier on stored groundnut seeds and tamarind pods.
Data were taken on mean percentage mortality and mean number of eggs laid (female oviposition). The highest mean percentage
mortality for both stored produces were reported in actellic dust and 12.00g levels of H. suaveolens whole powders (93.50; 91.75
and 92.25; 91.25) while the least were obtained in the controls (4.75; 3.25). Moreover, 12.00g levels of H. suaveolens whole
powder and actellic dust recorded the least mean number of eggs laid (female oviposition) (18.00; 17.00 and 19.25; 18.00) while
the highest was reported in the controls (318.25; 305.50) respectively. There was no significant difference between the effects of

rates of synthetic insecticides and 12.00g level of H. suaveolens whole powder in all the parameters measured.
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INTRODUCTION

Groundnut (Arachis hypogeae Linn) is one among the
important cultivated legume of Fabaceae family [1]. It was
originated from South America (Brazil) from where
introduced in Nigeria [2, 3]. Groundnut is widely
cultivated in African countries [4, 5]. Tamarind
(Tamarindus indica L.) is a cultivated tropical tree, since
historical times [6, 7]. The fruit and pulp are widely used
in all parts of world for edible as well as industrial
purposes [6]. In Nigeria, the products are mainly utilized
in food industry [8, 9]. The insect attack is a major threat
for the cultivation and also post-harvest storage and
processing of these plants. The beetle, Caryedon serratus
Olivier (Coleoptera: Bruchidae) is the only insect species
known to infest kernels and intact pods and is thus
potentially the most important insect pest of stored
groundnut and tamarind [10] and [9].

There are many control measures in common but most of
them are not so efficient and effective control of the insect
pests [11]. Some good practices are store hygiene, physical
control, biological control, use of resistant crop varieties,

cultural control methods and the use of inert materials.
And the control of this beetle by chemical agents is the
most effective method [12]; [13] and [14] but it has
tremendous adverse effect to man, the livestock and the
environment [15] and [16]. Therefore, a curious search for
natural-product  based  agrochemicals that are
biodegradable, eco-friendly, sustainable and safe to
humans and the environment has intensified [17].

Hyptis suaveolens (L.) Poit, a potential anti-feedant plant
product belongs to the family laminaceae [18].
Ethnobotanical studies conducted in Kenya on H.
suaveolens showed that, the plant can repel mosquitoes
effectively when burned overnight in rooms [19] and [20]
also in his phytochemical and Ethnobotanical database
refers to the plant as insect repellant. H. suaveolens is
used for some Ethnobotanical applications in rural
communities [21-23] and [24] and the plant is readily
available close to villages, along roadsides, on farm steads
etc [25]. It has been established that, H. suaveolens Poit
contain some compounds that can control insects and
nematodes [26] and [27].
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This work considered not only the use of leaves in
powdered form but the whole Hiptis plant (leaves, seeds,
stems and roots) ground into powder form. This
knowledge was also instrumental in evaluating the effect of
H. suaveolens L. Poit whole powder on the survival and
reproductive potential of C. serratus Olivier on stored
shelled groundnut seeds and tamarind whole pods, in the
search for alternative control method instead of the use of
expensive, toxic, harmful and imported synthetic
insecticides.

MATERIALS AND METHODS

The test for insecticidal potentials of H. suaveolens (L.)
Poit whole powder on stored shelled groundnut seeds and
tamarind whole pods for the control of the groundnut
bruchid, C. serratus Olivier were carried out in the
Laboratory of the Department of Agricultural Technology,
Adamawa State College of Agriculture, Ganye. The College
is located at Gangwokki Village, Ganye Local Government
Area within longitude 8 °16” North and latitude 12 °East of
the equator in the Northern Guinea Savannah agro-
ecological zone of Nigeria [28].

Preparation of groundnut seeds and tamarind
whole (fruits and seeds)

The shelled groundnut seeds and tamarind whole pods
(fruits and seeds) used for the experiment were obtained
from the local farmers at harvest around Ganye area. Local
variety of shelled groundnut seeds called ‘Kampalla’ were
used for the experiments while edable tamarind whole
pods were used. The stored products were sorted out for
infested and damaged ones and sealed in an air-tight
polyethylene bag. The stored products were thereafter
spread on the Laboratory bench or table for three (3) days
to reduce the moisture content to recommended storage
percentage of 12.

Culture and maintenance of test insects for
laboratory test

The adults C. serratus Olivier were collected from infested
seeds of shelled groundnut and tamarind whole pods
(fruits and seeds). The infested seeds and pods were
maintained in the Laboratory in a clean uninfested Kliner
jar at an ambient temperature of 35 °C and relative
humidity of 70%. The Kliner jar was covered with muslin
cloth held tightly in place for adequate aeration of the
culture and precluded entry or exit of insects. New
generations of bruchids were obtained from this stock
culture which also provided the source of test insects that
was used for the Laboratory test as the cycle is repeated
from one generation to the other.

Collection and preparation of plant material, wild
spikenard (H. susveolens (L.) Poit)

The plant material used was the Wild Spikenard (H.
suaveolens (L.) Poit) and it belongs to the family
laminaceae. The plant material is readily available in
Nigeria. It was collected from the vicinity of the main
campus of Adamawa State College of Agriculture, Ganye,
Adamawa State-Nigeria. The whole plant (leaves, seeds,
bark, and flowers) was shade dried until all the water
molecules evaporated and the plant organs well dried for
grinding. The dried whole plant was mechanically
powdered and sheaved using mesh and stored in an air-
tight container with proper labeling which was later used
for further phytochemical analysis or qualitative test for
the identification of various plant constituent and
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Laboratory test for insecticidal potentials of the whole
powder.

Experimental design

Completely Randomized Design was used for the
Laboratory test for insecticidal potentials of Wild
Spikenard, H. suaveolens L. Poit whole powder. There
were six (6) levels of the plant material whole powder,
Wild Spikenard (H. suaveolens) (2.00g, 4.00g, 6.00g,
8.00g, 10.00g, 12.00g), two rates of synthetic insecticide,
actellic dust (2.00g and 4.00g) and a control treatment
(0.00g) making a total of nine (9) treatments for each
stored product (18 in total) which were replicated four (4)
times giving a total of seventy two (72) Laboratory
experimental units.

Test for insecticidal potentials of wild spikenard
(H. suaveolens L. Poit) whole powder

Ten (10) paired freshly emerged adults of the groundnut
bruchid, C. serratus Olivier [Coleoptera: Bruchidae] were
introduced into 500 mls storage containers already
containing 30o0grams of disinfested ‘Kampalla’ shelled
groundnut seeds and tamarind whole pods that were treated
with different levels of the plant material, H. suaveolens L.
Poit whole powder, 2.00g, 4.00g, 6.00g, 8.00g, 10.00g,
12.00g, two rates of the synthetic insecticide, actellic dust
(2.00g and 4.00g) and the control (0.00g). The initial
weight of the stored products was taken and the moisture
content of the stored products was 12%. The groundnut
seeds and the tamarind whole (fruits and seeds) were
properly coated with the plant material whole powder and
thoroughly shaken to ensure uniform spread of the powder.
The storage containers were covered with muslin cloth to
prevent suffocation and entry or exit of the test insects.

The stored products already treated with six (6) levels of
H. suaveolens L. Poit whole powder, the two rates of
synthetic insecticide, actellic dust and the untreated
control were replicated four (4) times making a total of
seventy two (72) experimental units for the two stored
products arranged in a Completely Randomized Design
setting in the Laboratory. The experimental set up was left
undisturbed for 1, 2 and 3 mo respectively to evaluate the
insecticidal potentials of H. suaveolens L. Poit whole
powder for the control of groundnut bruchids, C. serratus
Olivier on stored shelled groundnut seeds and tamarind
whole pods.

Data collection
The data collected include the following:
Mean percentage mortality

Mean percentage mortality was determined using the
formula as reported by [29].

Percentage mortality
Number of dead adult bruchids

= 1
Total number of bruchids (alive and dead) * 100

Mean number of eggs laid

The mean number of eggs laid in each of the storage
container was counted manually at 1, 2 and 3 mo of storage
respectively.

Statistical analysis

Data collected were subjected to the analysis of variance
(ANOVA) appropriate to Completely Randomized Design
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according to [30]. The treatment means were separated
using the Student Newman Keuls (SNK) at P<0.05 level of
probability.

RESULTS

The result of mean percentage mortality and number of
eggs laid as influenced by interaction effects between levels
of control measures and stored products stored is
presented in table 1. The result showed that, the highest
mean percentage mortality for both stored products was
reported in 4.00g rates of actellic dust (93.50 and 94.00)
followed by 2.00g rates of actellic dust (92.25 and 92.75),
12.00g levels of H. suaveolens whole powder (91.25 and
89.75), 10.00g levels of H. suaveolens whole powder
(83.50 and 81.50), 8.00g levels of H. suaveolens whole
powder (72.75 and 69.75), 6.00g levels of H. suaveolens
whole powder (62.50 and 61.75), 4.00g levels of H.
suaveolens whole powder (54.50 and 46.75), 2.00g levels
of H. suaveolens whole powder (36.50 and 34.50) and the
least was recorded in the controls 0.00g (3.50 and 3.00)
respectively. However, the result also showed that, there
was no significant difference between the effect of 12.00g
levels of H. suaveolens whole powder and the two rates of
the actellic dust on mean percentage mortality is shown in
table 1.

The result of mean number of eggs laid as influenced by
interaction effect of levels of control measures and stored
products stored is also presented in table 1. The result
showed that, the controls, 0.00g recorded the highest
mean number of eggs laid stored from November-January
(306.00 and 293.50) followed by 2.00g levels of H.
suaveolens whole powder (149.50 and 131.25), 4.00g levels
of H. suaveolens whole powder (68.75 and 65.25), 6.00g
levels of H. suaveolens whole powder (44.00 and 29.50),
8.00g levels of H. suaveolens whole powder (29.50 and
28.00), 10.00g levels of H. sualeolens whole powder
(24.00 and 22.75), 12.00g levels of H. suaveolens whole
powder (13.00 and 12.50), 2.00g rates of actellic dust
(11.75 and 11.25) and the least was recorded in 4.00g levels
of actellic dust (9.75 and 9.50). There was significant
difference among the levels of control measures and
between the stored products. However, there was no
significant difference between the effects of 12.00g levels
of H. suaveolens whole powder and the two rates of actellic
dust interms of number of eggs laid at P<o.05 level of
probability as reported in table 1.

DISCUSSION

The results obtained showed that, there was no significant
difference in mean percentage mortality between the effect
of 2.00g and 4.00g rates of actellic dust and 12.00g level of
plant material, H. suaveolens L. Poit whole powder on
shelled groundnut seeds and tamarind whole pods for the
control of bruchid, C. serratus Olivier in store. This
apparently means that both synthetic insecticides (actellic
dust) and 12.00g level of plant material, H. suaveolens L.
Poit whole powder recorded higher mean percentage
mortality as shown by the results obtained. This
observation suggested that both the synthetic insecticides
and the plant material whole powder demonstrated to a
large extent ovicidal deterrence and larvicidal activities
that inactivated the bruchids by their cytotoxic, toxic and
phytotoxic properties resulting in high mortality as shown
by the results. This finding agrees with other workers like
[12], [16] and [14] who reported that chemical insect pests
control both in the field and in store appears to be the
most effective method of control due to its quick action but
it has tremendous adverse effects on man, the livestock
and the environment as well. The study further shows that,
H. suaveolens L. Poit whole plant powder is a potential
antifeedant plant product that is effective, safe,
biodegradable, eco-friendly and sustainable. This is in
agreement with [25-27, 31] who reported that H.
suaveolens L. Poit plant contain some chemical
compounds such as tannins, alkaloids, aldehydes, phenols
ketones etc that could be used to control both insects and
nematodes.

The highest mean number of eggs laid was recorded in the
controls as shown in the results obtained for both stored
products. This high mean number of eggs laid was because
the test insects were introduced into the storage container
with the stored products with no protectants (control
measures) to suppress oviposition or the egg laying ability
of the bruchids.

This agrees with [32] and [33] who reported that, adult
female C. serratus Olivier can lay more than 70 eggs under
optimum favourable conditions. They also observed that,
storing shelled groundnut seeds in particular without the
application of any storage measure is a futile exercise since
oviposition and larval development will not be distracted
and as such more damage will be recorded.

Table 1: Mean percentage mortality and number of eggs laid as influenced by interaction effects of control
measures and stored products

Treatments Mortality (%) groundnut tamarind  Number of eggs laid groundnut tamarind
0.00g 3.50M 3.008 306.00? 293.50%
2.00g 36.508 34.50h 149.50P 131.25P
4.00¢g 54.50f 46.758 68.75¢ 65.25¢
6.00g 62.50¢ 61.75f 44.004 29.504
8.00g 72.73d 69.75¢ 29.50¢ 28.00¢
10.00g 83.50¢ 81.50d 24.00f 22.75f
12.00g 91.25P 89.75¢ 13.008 12.508
2.00gActellic dust 92.25b 92.75b 11.758h 11.258%
4.00gActellic dust 93.50% 94.00% 9.758h 9.50"
P<F 0.05 0.01 0.02 0.01
C.V 0.90 0.80 2.00 0.80
S.E 0.57 0.53 1.39 0.55

Mean followed by the same letter (s) in the same column is not significantly different at P<0.05 level of probability using the

Student Newman-Keuls (SNK) method of mean separation
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The synthetic insecticides, actellic dust (2.00g and 4.00g)
and 12.00g level of plant material, H. suaveolens L. Poit
whole powder recorded the lowest mean number of eggs
laid respectively. This was because both actellic dust and
levels of H. suaveolens whole powder had oviposition
deterrence effect on the groundnut bruchids. The low
number of eggs laid in stored products treated with
varying levels of plant material whole powder especially
12.00g and 10.00g levels was because the plant material
powder contained some inhibitory compounds like
phenols, tannins, ketones, alkaloids, glycosides etc that
inactivated the bruchids prior to oviposition and
subsequently prevented egg and larval development. This
is consistent with [34] and [16] who suggested that plant
material powder could significantly reduce egg laying
ability, larval development and also suppress adult
emergence. Similarly, [31] reported that plant materials
contain some toxic chemical constituents which inhibits
and suppress oviposition and the observed results could be
a direct consequences of reduction in egg production or
inhibition of egg laying or both. Moreover, other levels of
plant material whole powder also recorded slightly low
mean number of eggs laid by the groundnut bruchid, C.
serratus Olivier compared to the control as reported.

CONCLUSION

The application of the whole plant powder of H.
suaveolens L. Poit to store shelled groundnut seeds and
tamarind whole pods for the control of the bruchid, C.
serratus Olivier was effective since the mean percentage
mortality was high and the number of eggs laid
(oviposition) was low at all levels of powder compared to
the control. H. suaveolens L. Poit whole plant powder also
competed favourably with the synthetic insecticides
especially the 12.00g and 10.00g levels of the plant
material whole powder.
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