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ABSTRACT. Laboratory experiment was conducted during the year 2010 to evaluate the insecticidal
potentials of different parts of Kane plant, Anogeissus leiocaipus Guil and Perri (leaves, stem and root
barks), compare their efficacy with conventional insecticide (pirimiphos-methyl) and determine the
concentration/rate that is effective in the control of damage caused by Bambara groundnut weevil,
Callosobruchus subinnotatus Pic. on stored grains of Barn bar a ground nut (Vigna subterranae (L.) Verd.).
The different parts of the plant materials were tested in powdered form at three different concentrations
viz: 1, 3 and SgllOOg grain while the synthetic insecticide was applied at the recommended rate of
O.2Sg/lOQgseed. The experiment was laid out in a completely randomized design witheach treatment
replicated three times. The result shows that root bark at Ig/lOOggrain was the most effective in reducing
oviposition (10.78) thereby bringing about a significant reduction in adult emergence (4.72), number of
emergence holes (4.72), mortality (4.69) at 3 days after treatment (DAT) and grain damage (3 .07) while it
competed favorably with the synthetic insecticide (pirimiphos-methyl). A significantly higher mortality
of2.89 and 2.89 in the first generation progeny was recorded in the leaf treated grains at 60 and 90 DAT,
respectively. All the three different plant parts did not exhibit any significant negative effect on viability of
the seeds tested. The stem bark and the leaves proved equal in efficacy to the root lark only at the highest
rate/concentrations ofSg/I00g grain. Based on the results ofthe experiments conducted, applications of
the root bark of A. lelocarpus at the rate of 1- 5gll OOggrain is recommended for an effective, cheap and
safe protection ofV. subterranean grains against damage caused by C. subinnotatus in storage.
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INTRODUCTION
Bambara groundnut (Vigna subterranea (L.)
Verdcourt) is a graminaceous plant belonging
to the family Fabaceae and' genus Vigna
(Karikari, 1971). The crop is grown primarily

for its seeds which are utilized in many forms,
some of which are today considered as an
important part of the diet and gift exchanges in
Africa (Dalziel, 1987). Mature dry seeds are
usually boiled and eaten as a pulse or mixed
with maize or plantains and then boiled. The
seeds may be ground into flour, sometimes
after roasting, to prepare porridge. The seeds
are sometimes soaked in water and ground into
a paste which is used to prepare fried or
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steamed dishes. The immature seeds are often
boiled with salt and eaten as snacks (Platt,
1965). The seeds also provide nutritional food
to pigs and poultry, while the leafy shoots are
utilized as fodder for livestock (Dalziel,
1987). The Igbos in Nigeria use the plant to
treat venereal diseases (Sanogo et al., 1998;
Brink and Belay, 2006). Bambara groundnut is
rich in protein (18 -24%) and oil (6.5%), both
of which are very essential in the diets of
humans and livestock (Linnemann, 1988).
The .gross energy value of dried. seed of
bambara groundnut of 367 calories/i OOg is
greater than that of many legumes such as
cowpea (Vigna unguiculata (L.) Waip.), lentil
(Zens esculenia Moench), pigeon peas
(Cajanus Ca] an L.), common beans
(phaseolus vuigaris L.) and lima beans
(Phaseolus lunatusL.) (Platt, 1965).

Inspite of all the nutrional values and
usefulness of Bambara groundnut, however,
the crop is reported to be attacked by several
insect pests which cause serious economic
damage to the crop both in the field and store.
This subsequently affects quantitative and
nutritional values of the grain while in storage.
Lale and Vidal (2003) stated that storage pests
of. Bambara include, Callosobruchus

. maculatus Fab. and subinnotatus with
infestation occurring on ripening seeds in the
field and later carried into the stores. Together
the two Callosobruchus species cause up to
20% weight loss on Bambara groundnut after
five months storage (Ahmed and Yusuf, 2007;
Burkill, 1995; OfuyaandLale,2001).

Control of C. subinnotatus on Bambara
groundnut over the years is heavily dependent
on the use of fumigants and residual
insecticides (Brooker et aI., 1992; Adane et al.,
1996). Dramatic success has been recorded.
with the use of synthetic insecticides such and
associated with a lot of methyl. However,
excessive and inappropriate use of the
synthetic insecticides are associated with a lot

of problems ranging from high cost, high
mammalian toxicity, development of
resistance by the insect, health implications to.
applicant/user and pollution of environment
(Dike and Mshelia, 1997). Other side effects
of using synthetic chemical insecticides
include reduced viability of seeds (Bamaiyi et
al., 2007). These serious limitations posed by
the use of chemical pesticides as preservatives
during storage called for search into new
alternative methods of ontrolling the stored
product insect pest.

Particular interest has focused on the use
of natural plant products because of its
availability locally, low cost, low mammalian
toxicity and environmental safety. This paper
presents the results of evaluation of different
parts of Kane plant for the management of C.
subinnotatus on stored Bambara grourtdnut.
The objectives include evaluation of the
efficacy of different parts of Kane plant
(leaves, stem and root barks ) in the control of
C. subinnotatus on V. subterranean and
comparison of the efficacy of different parts of
Kane plant with synthetic insecticide
(pirimiphos-methyl) in controlling the
menanceofC. subinnotatuson V.subterranea.
Determination of the effective concentration
of the most promising part of the plant in the
management of C. Subinnotatus was also
accomplished in this study.

MATERIALSAND METHODS
The experiment was conducted at the Crop
Protection Laboratory I (110 58'520''N, 008°
25'787"E to 11058' 51S"N, 008° 25' 796"E) of
the Faculty of Agriculture, Bayero University
(11°58' 151"N, OOBo26'397"E to 1
1°57'594"N, OOX~4'3 II 8"E), Kano
(11°59'4 7"N, 8031c::O?iE),Kano State (Kowal
and Knabe, 1992). The dift'"amt parts of Kane
plant namely, the bft:s, sb:m and root barks
evaluated for - activity against C.
subinnotatus 1!IN:R coIkrted within and
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around the premises of the new site ofBayero
University Kano while the actellic dust
(Pirimiphos-methyl) was purchased from a
pesticide store at Sabon gari market, Kano.
The plant parts were shade dried to a crispy dry
condition, and thereafter pulverized in a
mortar with pestle, and then passed through 4
m sieve to give a very fine powder as
recommended by Youdeowei (2004) and
Yusuf and Ahmed (2005). The fine powdered
plant materials were kept in plastic bags until
needed. The experiment was laid out in a
completely randomised design with each
treatment including control replicated three
times.

About 8 kg of freshly harvested unshelled
grains were purchased from a local market at
Kiru Local Gvemment Area, Kano State. The
grains were decoated manually, the shrivelled
and mechanically damaged seeds as well as
other debris were removed. The cleaned whole
rains were then put in a polythene bag together
with two phostoxin tablets. The mouth of bag
was tied securely to ensure that any insect pest
present within grains was killed (Ogunwolu et
al., 2002). This was left in an open place for 24
h so that the grains became free from the
insecticide residue.

The fumigated grains were then
transferred into a fresh, uncontaminated and
differentpolythene bag and kept at -4°C inside
a freezer for 4 days. This is to ensure that any
insect pest that may be inside the experimental
grains is killed at the end of which the clean
experimental grains were obtained (Ahmed,
2007).

The initial cultures of C: subinnotatus
were acquired from Kurmi market, Kano. The
insects were then allowed to reproduce inside
transparent plastic buckets. Thereafter, the top
end of the plastic bucket was covered with
white muslin cloth and secured firmly with
rubber bands to allow for ventilation and free
air circulation.· New medium sized earthen

pots were acquired into which lkg of the
cleaned, disinfested Bambara groundnut were
transferred. In addition, 100 unsexed, adult C.
subinnotatus from the initial culture were
introduced into the earthen pot. The top end of
the pots were then covered with white muslin
cloth and secured firmly with rubber bands.
These were kept in the pots for 10 days, and
thereafter removed. The new adults. that
emerged were kept in separate jars according
to their age until when required (Aliyu and
Ahmed, 2006).

The parameters assessed during the
experiment were; number of eggs laid, adult
mortality, number of adult emergence, number
of emergence holes, percentage grain damage,
percentage loss in grain weight and residual
toxicity as recommended by Sule and Ahmed
(2009). After the duration of the experiment,
germination test was also carried out to
determine the possible effects of the different
treatments of each of the plant parts on the
viability of treated Bambara groundnut seeds.
Details of how the above parameters were
assessed are as follows:Eggs laid were
counted with the aid of hand lens at 14 days
after treatment (DAT) when all the introduced
. adult insects had died (Aliyu and Ahmed,
2006).

Measurement of adult mortality started
from the first day of application of treatments
on the adult insects and continued at
subsequent days until all insects had died.
Adult mortality was determined as number of .
dead insects divided by total number of insects
multiplied by 100

Adult emergence was measured by
counting the number of adults that emerged at
54 DAT, number of emergence holes was
calculated by counting the number of holes
that appeared on each experimental grain with
the aid of a needle which was used to
standardize the holes. This was achieved by
turning the grain upsidedowri and from side to
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side to ensure that no holes were left
uncounted (Aliyu and Ahrneddo, 2006).
Percentage grain damage was calculated as the
number of damaged seeds divided by the total
number of seeds multiplied by 100.

Percentage grain weight lost was
measured as the percentage of the difference
between the initial weight of the grains and
their [mal weight divided by the initial weight
as described by Golob et al (1982).

Where: PGWL = Percentage grain weight loss
U =Weight of unaffected seeds in the

sample
N = Total number of seeds in the sample
Ua = Average weight of unaffected seeds
D = Weight of affected seeds in the sample

Viability test of treated and untreated grains
were conducted in .the laboratory by picking
ten randomly selected seeds from each
treatment and placed separately in moist Petri
dish. Each treatment was replicated three (3)
times. Germination count was taken on daily
basis. Germination capacity was measured as
the number of seeds that germinated divided
by the total number of seeds sown multiplied
byIOO.

Data in percentages were transformed into
arc sine values, while numerical K data with
low or zero counts were transformed using
n+ 1 before analysis, as described by Little
(1978). The transformed data were subjected
to analysis of variance using computer
software (SPSS 13.0 for windows) statistical
package. Treatments with significant
differences were compared and separated at
0.05% level of probability using Student-
Newman- Keuls (SNK) test.

RESULTS
The result as presented in Table I shows that
there were significant differences among the
different parts of Kane on the oviposition,
emergence and number of holes by C.

Table 1: Effect of Different Parts of A. lelocarpus
a~d Pirimiphos-methyl on Oviposition,
Emergence and Number of Holes of
C. subinnotatus on the Seeds of
V subterranea.

Treatments Oviposition Emergence No. of Holes

Leafpart of A. lelocarpus 82.56(8.59)b 55.56(6.50)b 56.78(6.57)b

Stem bark of A. lelocarpus 81.50(6.48)b 46.28(5.01)b 46.28(5.01)b

Root bark of A. lelocarpus 10.78(2. 70)a 4.72(1.95)a 4.72(1.95)a
Pirimiphs-methyl 0.50(1.22)a 0.50(1.22)a 0.50(1.22)a

Control (Untreated) 171.33(13.11)c136.oo(1l.70)c 136.67(11.73)c
L.S
SE(±)

Concentrations

Iglloo grain

3g1loo grain

5g1loo grain
L.S
SE(±)

•• •• --
(1.44) (1.20) (1.20)

115.33(9.32)b 73.39(7.19)b 74.17(7.23)b

42.33(5.20)a 24. 17(3.89)a 24.61(3.92)a

17.17(3.25)a 9.oo(2.39)a 9.oo(2.39)a

•• •• ••
(1.10) (0.95) (0.96)

Means in a column within a subset followed by the same
letters within a column are statistically not significantly
different at * = Ps 0.05, ** P50.01, P 0.001 and NS = not
significant. Figures in parentheses are means ofVn + 1.

Table 2: Effect of Different Parts of A. Ieiocarpus on
Morta ofV. subterranea Days After
Treatment (DAn. Mortality (0/0) of adult C.
subinnotatus on the Seeds

Treatments IDAT 3DAT SDAT 8DAT
I..eafpartofA.lelocarpus 3.II(I3J)9)c 3.19(1271) 1.61(9.03) 0.01(4.35)
StembarkofA. leiocarpus2.00(951)b 2.74(11.78) 1.75(9.66) 0.01(4.35)
RootbarkofA.lelocarpus 0.97(1.50)a 4..69(16.26) 0.78(6.41) 0.26(5.51)
Pirimiphos-methyl 4.00(14.. 16:91) 0.50(536) 0.01(4.35)
Control(Untreated) 0.00 0.00 0.00
L.S N.5 N.S
SE(±)

Concentrations
19l1ggrain
3g1100ggrain
5g1100ggrain
L.S

I ) 133(833) 0.01(4.35)
1.19(7.80) 0.26(5.15)
1.61(8.%) 0.01(4.35)
N.s N.S

Means in pateld
letters within aCXJII_I_~~!lIIiIicalnIy
*=p _0.05
** P 0.01, P _
parentheses ae
significance.
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Table 3: Effect of Different Parts of A. JeJocarpus on
Grain Damage(%) and Grain Weight Loss
(%) on V. subterranea by C. sublnnotatus. .

Treatments Grain damage Loss in grain weight

Leaf part of A. lelocarpus 50.28( 44.58)c 16.61(21.23)

Stem bark of A. Ielocarpus 32.58(29.50)b 13.37(19.62)

Root bark of A. Ieiocarpus 3.07(4.84)a 1.37(16.16)

Pirimiphos-methyl 4.24(3.25)a 7.98(18.70)

Control (Untreated) 100.00(90.00)d 40.13(18.70)

LS ** N.S

SE(±) (9.90)

Concentration

IgIIOOggrain 54.52(49.33)b 21.46(19.70)

3g1100ggrain 25.76(22.00)a 7.29(19.24)

5g1100ggrain 5.66(7.6O)a 2.60(18.07)

L.S ** N.S

SE(±) (7.86)

Means in parentheses within a subset followed by the same
letters within a column are not significantly different at* =P
O.OS,** P 0.0 I, P 0.00 I and NS - not significant; Figures
in parentheses are means of Arc Sin percentage, L.S = level of
significance.

Table4: Residual Toxicity Effect of Different Parts of
A. lelocarpus on the Mortality of First Generation
Progeny of C. subinnotatus on V. subterranea at
60 and 90 Days After Treatment (DAn.

Treatments 60DAT 90DAT

. Leafpart ofA.lelocarpus .89(1.81)b 2.89(1.8S)c

Stem bark of A. lelocarpus 0.67(1.22)a 0.89(1.28)b

Root bark of A. Ieiocarpus 0.22(1.08)a 2.11(1.S4)bc

Pirimiphos methyl 0.02(1.00)a 0.02(1.00)a

Control (Untreated) 0.67(1.24)a 1.76(1.00)a

L.S * *
SE(±) (0.16) (0.20)

Concentrations

igllOOg grain . 1.33(1.33) 1.78(1.S0)

3g1l00g grain 1.11(1.37) " 2.44(1.72)

5g1l00g grain 1.33(1.40) 1.67(1.45)

L.S NS NS

Means in a column within a subset followed by the same
letters within a column are not significantly different at* =
P O.OS, ** = P 0.01, = P 0.001 and NS = not significant.
Figures in parentheses are means ofVn + I, L,S = level of
significance.

Table 5: Effect of Different Parts of A. lelocarpus
on Germination (%) of V. subterranea
Seeds Days After Sowing (DAS).

Treatments 2DAS 4DAS 6DAS

Leaf part of A. lelocarpus 0.89(14.19) 2.44(32.20) 4.11(42.26)

Stem bark of A. lelocarpus 0.78(16.28) 2.78(34.65) 5.89(55.85)

Root bark of A. lelocarpus 0.78(14.66) 4.78(53.38) 7.78(69.25)

Pirimiphos methyl 0.33(8.23) 3.00(46.41) 9.33(77.71)

Control (Untreated) 1.67(27.52) 4.33(60.81) 4.33(60.81)

L.S N.S N.S N.S

Concentrations

IgfI00g grain 0.44(9.51) 2.33(30.17) 3.56(34.17)a

3g1l00g grain 0.78(13,07) 4.11(44.10) 6.22(60.42)ab

5g1l00g grain 1.22(22.56) 3.56(45.96) 8.00(72.76)b

L.SN.SN.S *
SE(±) (10.03)

Means in parentheses within a subset followed by the same
letters within a column are not significantly different at* P
0.05, ** P 0.0 I, P 0.00 I and NS - Not significant; Figures
in parentheses are means of Arc Sine percentage (p O.OS%),
L.S = level of significance.

subinnotatus on the grains of V.subterranea.
Among the three parts, root bark performed
significantly better than the leaves and stem
bark in reducing oviposition (10.78),
suppression of adult emergence (4.72) and
number of holes (4.72). The leaf part was least
effective in reducing oviposition (82.56),
adult emergence (55.56) and number of holes .
(56.78), but was significantly better than
untreated control.

On the concentrations, significantly
oviposition (17.17), adult emergence (9.00)
Jand number of holes (9.00) were recorded at
the highest rate (5g1100 g grain) as shown in
Table 1.

Data presented in Table 2 show that there
were significant differences in adult bruchid
mortality among the three different parts of A.
leiocarpus and pirimiphos-meyl at 1 DAT in
per cent adult mortality. The leaf part proved
the most effective amongst the plant parts in
evoking adult mortality (3.11%) similar to that
in the pirimiphos-methyl (4.00%) treated
grains.
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Table 6: Effects ofInteraction Between Different Plant
Parts of A. Ieiocarpus and Concentrations on
the Oviposition of C. subinnotatus

Treatments Concentrations (gflOOgseeds)
1 3 5

Leaf part of A. leiocarpus 125.00( Il.ll)de 82.00(8.78)cd 40.67(5.87)bc

Stem bark of A. leiocarpus 208.00(13.94)e 36.00(4.28)ab 0.50(1.22)a

Root bark of A. Ieiocarpns IJ.OO(2.89)ab 9.00(2.55)ab IO.JJ(2.67)ab

L.S

SE(±) (1.90)

Means in parentheses followed by the same letters within and across a
column are not significantly different at" = P 0.05, •.•. = PO.OI, = P
0.001 and NS not significant. Figures in parentheses are means ofIn +
I, L.S =level of significance.

Table 7:·Effects of Interaction Between Different Plant
Parts A. Ieiocarpus and Concentrations on the
Mortality of C. subinnotatus at 1 DAT.

Treatments Concentrations (g/l00g seeds)

I 3 5

Leaf part of A. lelocarpus 2.67(12.41)d 4.33(15.64)e 2.33(11.23)cd

Stem baric:of A. leiocarpus 4.00(14.82)e 1.33(8.65)c O.67(5.06)bc

Root bark of A. lelocarpus 1.14(1.30)ab 3.64(1.09)a 4.13(3.91)ab
L.S

SE(±) (1.76)

Means in parentheses followed by the same letters within and
across a column are not significantly different at* = P 0.05,
•.* P s 0.01, '"'' P 0.001 and NS = not significant. Figures in
parentheses are means ofVn + I, L.S = level of significance,
DAT =days after treatment.

Results presented in Table 3 vividly show that
there was significant effect of the different
plant parts and the pirimiphos-methyl
treatments on V.subterranea grains damaged
by C. subinnotatus on V. subterranea. A
significantly lower (3.07%) damage occurred
in grains treated with root bark, but was not
different from pirirniphos-methyl treatment
with 4.24% damaged grains. The lowest
damage (5.66%) occurred in seeds treated
with the highest (5 g/lOO g grain)
concentration.

The significant effect of the different plant
parts and piriniiphos-methyl on the mortality
of the first generation progeny at 60 and 90
DAT is presented in Table 4. With the
exception of the leaf treatment which had a
significantly higher adult mortality (2.89) at
60 DAT, a non-significant difference in

mortality was observed in the other two parts,
pirimiphos-methyl and the untreated control
during the same period.

Data presented in Table 5 shows that
germination was unaffected by the treatment
of the seeds with the different parts of the plant
and pirimiphos methyl at 2, 4 and 6 days after
sowing (DAS). A similar non-significant
.difference was observed among the three
different concentrations at 2 and 4 DAS.
However, there were significant differences (p
<0.05%) among the concentrations at 6 DAS.
The 5 g/lOO g grain treatment exhibited
significantly higher number of seedlings
(8.00) than that in! g/l 00 g grain which had the
lowest (3.56), number of germinated
seedlings.

The interaction between the different plant
parts and concentrations was significant on the
oviposition of the adult bruchids (Table 6).
The interaction indicates a significantly lower
rate of oviposition (0.50) was observed in the
highest (5 g/l 00 g grain) rate/concentration of
stem bark treated grains but was statistically
similar to those recorded in the 3 g/l 00 g
(36.00) rate of the same plant part and all the
three different concentrations ofthe root bark,
that were also not different from each other. In
all, the least effective in reducing oviposition
by C. subinnotatus adults was the 1 g/ 100 g
grain rate of stem bark (208.00). This was
followed by the 1g/ 100 g grain rate of the leaf
(125.00) and the difference between the two
treatments was not significant.

A significant interaction effect was
observed between the different parts of the
plant and concentration on the mortality of C.
subinnotatus adults at one DAT (Table 7). The
results show that a significantly higher
mortality was recorded in the 3g100 g grain
rate of leaf (4.33). but was not different from
the I g/l 00 g grain rate of stem bark treatment
with 4.00 dead adulk ext to these, were the
adult mortality ICCOIded in both 1 and 5 g/I 00
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g grain of leaf. However, the differences in
adult mortality between the highest rate (5 gll
00 g grain) of the leaf and that of the 3 and 5 g
1100 g grain rates of stem bark were
statistically non-significant.

DISCUSSION

Effects ofTreatments and Concentrations
In the present investigation, the insecticidal
action of the different parts of the plant (leave,
stem and root barks) alongside a synthetic
chemical insecticide (pirimiphos-methyl)
were evaluated against oviposition, adult
emergence and grain damage by C.
subinnotatus during the period of the
experimentation. Oviposition in the root bark
treated seeds was very low and even similar to
that ofthe synthetic insecticide treatment. This
was probably caused by the total adult kill
observed within two (2) days after treatment
which clearly explained the low number of the
eggs laid. This is in line with the findings of
Appleby and Credland (2001), who observed
that females would not reach maximum egg
laying capacity until two days after pairing.
The low number of eggs laid at 2DAT on the
root bark treated grains probably indicates the
oviposition deterrence effect of Kane Plant.
This suggests that the root bark treatment
could be employed as complementary or
alternative control measure against the storage
insect pest of Barnbar a groundnut.

Regarding adult emergence, a parameter
that is related to oviposition, all the treatments
were comparatively the same in suppressing
adult emergence differing, only from the
control (untreated grains). Though all the
treatments were highly effective their quick
knock down action in suppressing the
emergence of new adults decreased in the
following order: pirimiphos methyl > root
bark> stem bark> leaves. This is similar with
the earlier findings of Yusuf and Ahmed

(2005), who reported that the ground parts of
some plants (Neem, Chinaberry, Eucalyptus
and Chilli) were effective in suppressing the
emergence of the maize weevil S. zearnais on
stored maize grains.

The effect of all the treatments with the
exception of the control (untreated grains)
proved effective in reducing the number of
emergence holes suggesting low amount of
weevil perforated grains (Table 2). Among the
different plant parts, the root bark treatment in
. this respect also proved to be the best preceded
only by the synthetic chemical insecticide
(pirimiphos-methyl) when compared to the
stem bark and leaves. This agrees with earlier
findings of Asawalam and Emosairue (2006),
who found the powdered form of Piper
guineense (Schum. and Thonn.) and
pirimiphos-methyl effective in controlling
weevil perforation caused by S. zeamais on
stored maize grains.

Grain damage caused by the bruchids on
the seeds was highly reduced in all the
treatments. The root bark appeared to be more
promising as it compared favourably with the
synthetic insecticide (pirimiohos-methyl)
treatment. However, considering the
difference between the range 4.24 to 50.28 in
grain damage, leaves and stem bark should
only be used in the absence of the root bark.
Dike et al (1997) reported significant
relationship between grain damage and
soluble phenolic content to cause and effect
relationship. They also reported that phenolics
are well known to be directly involved in
protection of grains by insects through
antixenosis and antibiosis mechanism.
Although, the effect of phenolics on protection
of Barn bar a grains was not investigated in this
study it is highly supported as a factor for
providing protection to the Bambara grains by
the different parts of Kane plant.

On the other hand, all the treatments
showed no significant effect on the loss in
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grain weight. This is similar to the findings of
Yusuf (1997), who reported the ground form
of five plant materials (neem, chinaberry,
eucalyptus, chilli and mahogany wood ash)
were effective in reducing grain damage and
loss in grain weight caused by the weevil S.
zeamais onmaize grains.

Similar tothe to the effect of the treatments
on the mortality of the adult bruchids, the
residual toxicity of all the different plant parts
proved effective at sixty (60) and even ninety
(90) DAT.At sixty (60) DAT the effect of all
theplant parts and the synthetic chemical were
the same in causing adult mortality of the first
generation progeny produced by the parents
differing only from the leaves. Even the
potency of the leaves appeared to be declining
from60to 90DAT.

Application of all the plant part treatments
and the synthetic pirimiphos-methyl showed
no significant effect on the germination of
seeds after 90 DAT. This indicated that the
viability of the seeds was not significantly
affected by the different plant parts used as
protectants against the weevils and
germination took place in seeds of all of the
treatments at the successive recorded days of
2, 4 and 6 DAS (Table 6). This is similar with
the earlier findings of Asawalam and
Emosairue (2006), who observed no adverse
effect in the germination of maize seeds
treated with different concentrations of
powdered P.guineense in the control ofmaize
weevilS. zeamais.

-In all of the above mentioned parameters, the
effect of 5g/1OOgseeds is the most promising
(Tables 1 and 3). Significant effect of the
different concentrations/rate also manifested
onmortality at one (1) DAT.This is in linewith
the observations of Brink and Belay (2006),
who reported that germination and seedling
emergence inBambara ground takes five (5) to
twenty-one (21)days.

From the result of this investigation, it is
therefore, recommended that use of root bark
powder at the rate of 3 - 5% w/w for an
appreciable protection ofBambara groundnut
against damage caused by C. subinnotatus
while in storage be encouraged among our
rural farmers. This is because the plant parts
tested have not only proved promising in
controlling damage caused by C.subinnotatus
on V. subterranea but the tree plant is
commonly available, environmentally
friendly, economically cheap and could be
used to control wide range of stored insect
pests without causing contamination to the
stored grains.
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