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treated grains and the control. The extract at 4.0 ml had significantly (p < 0.05) higher mortality of T. confusum than
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other formulations and the untreated control. The powder at all levels and extract at 1.0 ml and 2.0 ml are not

2

The efficacy of Bitter leaf products was evaluated for the control of Tribolium confusum infesting pearl millet seeds.
The plant products were used at 2.5 g, 5.0 g, 10.0 g and 1.0 ml, 2.0 ml, 4.0 ml /100 g pearl millet seeds while
Actellic EC was applied at recommended by manufacturer. All the treatments were replicated three times. The
parameters assessed include, mortality, emergence, damage and germinability of seeds. The results showed that
Actellic EC (2%) caused significantly higher (p < 0.05) mortality of adult T. confusum at 24 hrs than bitter leaf

significantly different compared to the control. At 48 hrs and 72 hrs Actellic EC caused significant (p < 0.05)
mortality (100%) of adult T. confusum compared to others while the extract at 4.0 ml had higher mortality
compared to the control. No significant mortality was recorded among plant products and the control at 72 hrs.
No emergence of T. confusum at all levels of bitter leaf treatments at 4 weeks except at 2.0 ml of extract and the
control which was not significant. At 8 weeks the emergence was significantly higher (p < 0.05) on the control than
on different concentrations of powder, extract and Actellic EC. No significant difference was observed among the
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treated grains. Grain damage and grain germination showed no significant difference in all the treatments.
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L'efficacité des produits feuille amère a été évaluée pour le contrôle de Tribolium confusum infestant des graines
de millet perle. Les produits végétaux ont été utilisées à raison de 2,5 g, 5,0 g, 10,0 g et 1,0 ml, 2,0 ml, 4,0 ml / 100 g
de graines de mil tandisActellic CE a été appliqué à recommandé par le fabricant. Tous les traitements ont été
répétés trois fois. Les paramètres évalués sont, la mortalité, l'émergence, les dommages et la faculté germinative
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des semences. Les résultats ont montré que Actellic CE (2%) a provoqué significativement plus élevée (p <0,05) la
mortalité des adultes T. confusum à 24 heures que la feuille amère grains traités et le contrôle. L'extrait à 4,0 ml
était significativement (p <0,05) plus élevé de mortalité de T. confusum que d'autres formulations et le témoin non
traité. La poudre à tous les niveaux et l'extrait de 1,0 ml à 2,0 ml et ne sont pas significativement différente par
rapport au témoin. À 48 heures et 72 heures Actellic CE causé significative (p <0,05) de la mortalité (100%) des
adultes T. confusum par rapport aux autres alors que l'extrait à 4,0 ml ont eu une mortalité plus élevée par
rapport au témoin. Aucune mortalité significative n'a été enregistrée parmi lesproduits végétaux et le contrôle à
72 heures. Aucune levée de T. confusum à tous les niveaux de traitements foliaires amères à 4 semaines, sauf à 2,0
ml d'extrait et le contrôlequi n'était pas significative. À 8 semaines à l'émergence était significativement plus
élevée (p <0,05) sur le contrôle que sur différentes concentrations de poudre, extrait etActellic CE. Aucune
différence significative n'a été observée entre les grains traités.Dommages de céréales et de la germination du
grain n'a pas montré de différence significative dans tous les traitements.
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INTRODUCTION

than 43 million hectares world-wide and ranks sixth

Pearl millet (Pennisetum glaucum) probably originated in

among the important cereal crops in the world. In 2003,

the West African savanna region. It is grown on more

world-wide pearl millet production was estimated at 29.8
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million metric tons, harvested on 36.3 million hectare, an

ml. Actellic EC was used as check. For the powder it was

area larger than that used for wheat production in the

used also at three rates of 2.5 g, 5.0 g, and 10 g.

USA [1].
Nigeria is an important millet producing country. With

Statistical Analysis

an average annual production of 3.4 million metric tons it

The analysis of variance (ANOVA) was carried out to

ranks second after India in global millet production [2].

verify the existence of significant differences between

Pearl millet is very hardy crop which thrives in

treatments. Student’s Newman Keul test (SNK) was used

conditions which most other crops would not survive.

to separate the means.

Africa and Asia together account for 98 percent of world
output [3]. The pearl millet seed beetle, Tribolium

RESULTS and DISCUSSION

confusum is a secondary pest of stored produce. Damage

The Effect of Bitter Leaf Powder and Leaf Extract on

may be up to 5% in grain weight [4].

Mortality of Adult T. Confusum

A large number of plant-derived substances exert various

The results (Table 1.) showed that Actellic EC (2%)

physiological and behavioral activities on stored product

caused significantly higher (p < 0.05) mortality of adult T.

insects and notable among these plants are various spices

confusum at 24 hrs compared to bitter leaf treated grains

and medicinal plants used traditionally for protecting

and the control. Bitter leaf extract at 4 ml /100 g seeds had

foodstuffs against insects [5].

significantly (p < 0.05) higher mortality of T. confusum

Bitter leaf (V. amygdalina) is a shrub or small tree that

compared to the other formulations at different treatment

grows up to 23 feet tall with gray or brown bark that is

levels and the untreated control. But bitter leaf powder at

rough and flaked. The pith, leaf, and root have medicinal

all levels and bitter leaf extract at 1.0 ml and 2.0 ml are

qualities. The root and the twigs are chewed as

not significantly different compared to the control.

appetizers. The herb is believed to have tonic, anti-

At 48 hrs Actellic EC caused significantly higher (p <

parasitic, anti-tumor, and anti-bacterial properties [6].

0.05) mortality of adult T. confusum than the other treated

This study examines the insecticidal activities of bitter

grains and the control. Bitter leaf extract at 4.0 ml /100 g

leaf plant, the leaf powder and the extract of the plant

seed had significantly (p < 0.05) higher mortality of T.

using beetle adult mortality, emergence, damage, and

confusum than the control but there was no significant

germinability as indices.

difference among bitter leaf treatments on one hand and
the control on the other. Actellic EC recorded a 100%

MATERIALS AND METHODS
Insect Culture

bitter leaf treatments did not caused any significant

The target pest Tribolium confusum was reared in the

mortality compared to the untreated.

mortality of T. confusum at this point. At 72 hrs all the

Laboratory under room temperature in the Department
The T. confusum for culturing was obtained from already

Effect of Bitter Leaf Powder and Leaf Extract on
Progeny Emergence of T. Confusum

infested millet seeds from the Storage Laboratory. Two

Results showed that at 4 weeks there was no emergence

of Crop Protection, Ahmadu Bello University, Zaria.

weeks after oviposition, the adult weevils were sieved

of T. confusum at all levels of treatment except at 2.0 ml of

out in order to eliminate mixing with F1 generation. The

bitter leaf extract and the control which was not

main objective of this procedure is to obtain and use 24

significant. At 8 weeks post-treatment the progeny

hrs old adults for the experiment.

emergence was significantly higher (p < 0.05) on the
control than on bitter leaf powder, bitter leaf extract at

Preparation of Materials

different concentrations and Actellic EC, but there was

Bitter leaf was obtained from Samaru environs. The fresh

no significant difference among the treated grains.

leaves were shade- dried for five days and pounded into

ml of water was added to it which was left to stand for 48

Effect of Bitter Leaf Powder and Leaf Extract on
Percentage Damage of Millet Seeds at 8 Weeks
Post-Treatment

hours after which the mixture was sieved using a muslin

The percentage grain damage showed no significant

cloth. The filtrate is the crude extract. The crude extract

difference in all the treatments although, the control had

was used at three different rates of 1.0 ml, 2.0 ml, and 4.0

more grain damage than the treated grains.

powder using mortar and pestle. Similarly, the fresh
leaves were pounded and 100 g was weighed and 1000
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This table shows effect of bitter leaf powder and leaf extract on mortality of Adult Tconfusum at 24, 48, and 72

hours post-treatment

Treatment

Conc.(g or ml /100 g seed

24 Hours

48 Hours

72 Hours

Bitterleaf powder

2.5g
5.0g
10.0g

0.00c
0.00c
0.67c

0.33bc
1.00bc
1.33bc

1.00b
1.33b
1.67b

Bitter leaf extract

1.0ml
2.0ml
4.0ml

0.33c
0.00c
2.67b

1.00bc
1.67bc
3.67b

0.33b
1.00b
1.67b

Actellic EC

2.0ml

9.67a

0.00a

0.00a

Control
SE±

0.00

0.00c
0.34

0.00c
0.58

0.00b
0.35

Means with the same letter(s) in a column are not significantly different at 5% using SNK.

Table 2:

This table shows effect of bitter leaf powder and leaf extract on progeny emergence of T. Confusum after

exposure to treatments

Treatment
leaf powder

leaf extract

Actellic EC
Control

Concs g or ml/100 g seed

Progeny emergence at 4, and 8 weeks respectively.
F1
F2

2.5g
5.0g
10.0g
1.0ml
2.0ml
4.0ml
2.0ml
0.00

0.00a
0.00a
0.00a
0.33a
0.00a
0.00a
0.00a
0.67a

SE±

1.67b
1.00b
0.67b
0.00b
0.00b
0.00b
0.00b
12.00a

0.18

1.57

Means with the same letter (s) in a column are not significantly different at 5% using SNK.

Table 3:

This table shows effect of bitter leaf powder

Table 4:

This table shows effect of bitter leaf powder

and leaf extract on percentage damage of millet seeds at 8

and leaf extract on percentage germinability of millet

weeks.

seeds at 12 week

Treatment
leaf powder

leaf extract

Actellic EC
Control

Concs g or ml/100 g
seed
2.5g
5.0g
10.0g
1.0ml
2.0ml
4.0ml
2.0ml
0.00

SE±

Mean damage
1.67a
1.33a
1.00a
0.33a
0.33a
0.00a
0.00a
4.00a
4.62

Treatment
leaf powder

leaf extract

Actellic EC
Control

Concs g or Percentage
ml/100 g seed
germination
2.5g
5.0g
10.0g
1.0ml
2.0ml
4.0ml
2.0ml
0.00

SE±

51.7
52.7
64.3
51.7
57.7
62.7
60.3
43.7
NS
5.05

Means with the same letter(s) in a column are not significantly

Means with the same letter(s) in a column are not significantly

different at 5% using SNK

different at 5% using SNK
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Percentage Germinability of Millet Seeds at 12
Weeks Post-Treatment
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Further investigations are required to determine the
efficacy and methods of formulation of their active
principles.

Results of the effect of bitter leaf powder and leaf extract
on millet seeds germinability showed that there was no
significant difference among all the treatments, although
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