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ABSTRACT. The effects of powdered leaves of siam weed, Chromolaena odorata (L.) King
and Robinson; lemon grass, Cymbopogon citratus (DC.) Staph; pitanga cherry, Eugenia
uniflora L.; mango, Mangifera indica L.; bitter gourd, Mormodica charantia L. and basil,
Ocimum gratissimum L;seeds of horse radish, Moringa ole ifera Lam., and brown pepper, Piper
guineense Schum and Thonn; and barks of cashew, Anacardium occidentale L. and mahogany,
Khaya senegalensis (Desr.) A. Juss., on oviposition by cowpea seed bruchid, C. maeulatus
(Fab.) and on the organoleptic properties of treated cowpea [Vigna unguiculata (L.) Walp.]
seeds were evaluated under ambient laboratory condition. A pirimiphos-methyl (Actellic
2%D®) treatment and an untreated control were included for comparison. The plant materials
were tested at the rates of2.5, 5.0 and 10.0 g/100 g while pirimiphos-methyl was tested at 1.0,
2.0 and 3.0 g!l 00 g seeds of cowpea in a factorial experiment. The number of eggs laid and the
number of seeds with eggs were counted in a random sample of 10 seeds at day 7 post-
infestation. The untreated control had 2.9-8.2 eggs/seed and 9.7-10.0 infested seeds over the 6
months storage. Relative to this, 1.0 g pirimiphos-methylllOO g seed (with 0.2-0.7egg/seed and
1.0-5.7 infested seeds), 5.0 g seed powder of P guineense/l 00 g seed (with 0.3-1.6 eggs/seed
and 2.0 7.7 infested seeds) and A1 oleifera !lOOg seed (with 0.7-2.3 eggs/seed and 4.0-8.3
infested seeds) caused significant (P<0.05) reductions. 0. gratissimum (with 1.5-5.4 eggs/seed
and 5.0-S.7 infested seeds) was effective only at the high rate of 10 gllOO g seed. The plant
products and pirirniphos-methyl had no significant effect on organoleptic characteristics of the
treated and stored cowpea seeds.

INTRODUCTION
Cowpea. Vigna unguiculata (L.) Walp., is

an important source of dietary protein of
plant origin. In Nigeria. its availability
continues to be hampered by storage pests of
which the cowpea seed b r uc h id ,
Callo sobruchus maculat us (Fab.). is
particularly problematic accounting for over
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90% of the insect damage to stored cowpea
(Caswell and Akibu, 19S1). Infestation of
pods usually originates from the farm. Eggs
are stuck on the outside of the pods by the
female but if the pods have dehisced, the eggs
are laid directly on the seeds. Each female
bruchid may lay up to 100 eggs (Beck and
Blumer, 2007). The infested pods are
harvested and taken into farm stores where
insect development further takes place. The
larvae spend their entire life (about 20 days)
within the cowpea seed. Pupation takes place
in a chamber just under the testa of the seed.
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The pupal stage is about 7 days. The entire
life cycle takes between 4 and 5 weeks with
the adults emerging through circular exit
holes. The damage caused: seed weight loss,
reduced viability and reduced commercial
value (Hill, 1983) negate efforts at self-
sufficiency in food production and poverty
alleviation (Emeasor et al., 2007).

The use of synthetic, petroleum-based
insecticides and fumigants in controlling
storage pests in Nigeria is widespread. The
perception that pesticide residue in food
constitute serious health risk is one of the
explosive and argumentative issues affecting
agricultural production today (Macht, 1994).
Other consequences of using synthetic
chemicals include contamination of the
environment, adverse effects on natural
enemies and increase in resistant pest
populations, The increasing arrays of
problems and hazards associated with the use
of synthetic chemicals have spurred the
renewed interest in botanical pesticides
(Garcia and Morallo-Rejesus, 1993).

The focus in this study was screening of
products of some plants for bruchid
oviposition inhibitory properties and
evaluation of their effects on organoleptic
properties of cowpea after storage.

MATERIALS AND METHODS

Insect Culture.
The laboratory culture of C. maculatus

was started with adult insects collected from
infested cowpea seeds at a local market in
Ilorin, Kwara State, Nigeria; the culture was
maintained on seeds of Tvu 3629
(susceptible cultivar collected from the
International Institute for Tropical
Agriculture, Ibadan) under ambient
temperature of28±3uC and relative humidity
of 75±5%. Cowpea for the experiment was
sealed in cellophane bags and disinfested by
deep-freezing for 2 weeks. The seeds were
air-dried in the laboratory for 24 hours prior
to use.

Test Plant Powders.
Fresh leaves of siam weed, Chromolaena

odorata (L.) King and Robinson; lemon grass,
Cymbopogon citratus (DC.) Staph; pitanga
cherry, Eugenia uniflora L.; mango,
Mangifera indica L.; bitter gourd, Mormodica
charantia L. and basil, Ocimum gratissimum
L; the seeds of horse radish, Moringa oleifera
Lam., and brown pepper, Piper guineense
Schum and Thonn; and the barks of cashew,
Anacardium occidentale L., and mahogany,
Khaya senegalensis (Desr.) A. Juss, were
collected from different locations in Borin.
They were dried under shade, pulverized into
fine powder using a Philips electric blender,
passed through 1O-micron sieve and sealed in
cellophane bags within one week of collection
to prevent rotting or other problems that may
lead to loss of active principles (Sharma,
1982).

Bioactivity Tests.
Pulverized plant materials were admixed

with cowpea at the rates of 2.5, 5.0 and 10.0
gllOO g (650±10 seeds) while pirimiphos-
methyl was used at the rates of1.0, 2.0 and 3.0
gll 00 g of cowpea seeds (Cv. Tvu 3629) in
250 ml plastic tubes covered with clean baft
cloth to allow inflow of air. Twenty-four hours
later, three sub-samples each of 50 seeds were
randomly taken from treated and untreated
C,-"Ip-:a. /aced in 100 ml plastic tubes and
infested with five pairs ofC. maculatus adults,
aged between 24 and 48 hours [virgin males
may not produce fully formed spermatozoa
until 24 hours after emergence (Beck and
Blumer, 2007)]. The sexes were determined
LI~:ing the methods described by Beck and
Blumer (2007) and Hill (1983). Pieces ofbaft
cloth, held firmly in place with rubber bands,
were used to cover the plastic tubes to allow
inflow of air and preclude entry or exit of
insects. At day 7 post-infestation, the
bruchids were discarded and 10 seeds were
selected randomly from each treatment and
spread on a clean white sheet to count the
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number of eggs laid per seed (under a
magnifying lens) and the number of seeds
that had eggs on them.

To assess the residual effects of the plant
materials and pirimiphos-methyl, sub-
samples of 50 seeds were taken from the
original stock every month for 6 months,
infested and examined as previously
described.

Organoleptic Evaluation.
Cowpea seeds treated with the highest rate

of plant product (10 gll 00 g seed) and
pirirniphos-methyl (3 gllOO g) were washed
and cooked in clean water for 65 min. No
extraneous flavour was added while cooking.
The cooked seeds were served to a panel of
10 judges in a tasting room devoid of
environmental interferences of odour and
noise. To eliminate subconscious bias of the
judges, samples were cryptically labeled A to
L. All samples were presented to the judges at
the same temperature (Larmond, 1977). A
five-point hedonic scale (Amerine et al.,
1965) was used to rate the cooked cowpea
seeds for cdour, taste, texture, appearance
and overall acceptability.

DataAnalysis.
Data were subjected to analysis of variance

for completely randomized design and
Duncan's Multiple Range Test was used to
separate significantly different treatment
means.

RESULTS AND DISCUSSION

Comparative mean number of eggs per
seed and the mean number of seeds with eggs
over the 6-month storage period are shown in
Tables 1 and 2, respectively. As expected, the
control had the highest values over the 6-
month storage period; generally, the number
of eggs laid per seed and the number of the
seeds with eggs increased after the fourth
month of storage.

As found in other studies (Abdullahi and
Mohammed, 2004; Oparaeke et al., 1998),
pirimiphos-methyl, even at the lowest rate
(l.0 g/lOO g seed), effectively controlled the
bruchids, killing the adults before they could
oviposit.

P guineense was as effective as pirimiphos-
methyl (P>0.05) and differences among the
three rates of the seed powder in reducing
oviposition or the number of infested seeds
were not significant. The effectiveness of a
low rate of P. guineense seed powder in
deterring oviposition is consistent with the
earlier findings of Olaifa and Erhun (1988)
and Ojiako (1990). The potency of P
guineense has been attributed to piperine
acting in synergism with guineensine
(Okogun et al., 1977). Su (1977) had also
noted the fumigant and contact modes of
action of P guineense which are similar to
those of synthetic organochlorines and
organophosphates.

The effects ofM oleifera on C. maeulatus
oviposition and infestation were also
statistically comparable with those of
pirimiphos-methyl and P guineense .Olayemi
and Alabi (1994) had shown that seeds of M
oleifera contained a steroidal glycoside -
strophantidin as the bioactive agent.
Strophantidin, a cardenolide, is a Cn steroidal
glycone with a,~unsaturated five-membered
lactone ring and a CI4 hydroxyl group (Vessal
et al., 2006). Steroidal and alkaloid glycoside
have been used to inhibit the growtr ofthe red
flour beetle. Tribolium castaneum, and the
tobacco horn worn, Man due a sexta
(Wissenbergetal.,1998).

0. gratissimum moderately reduced both
the number of eggs laid per seed and the
number of infested seeds compared to the
control. The efficacy of 0. gratissimum was,
however, strictly dose-related as only the
highest rate (10.0 g/100 g seed) suppressed
oviposition. Oparaeke et al. (2002) reported
that the mode of action of 0. gratissimum in
causing fast knock-down of adults, in
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Table 1. Effect of different plant materials and pirimiphos-methyl on
oviposition by C. maculatus.

vr ••.Ierial Rate

I'irimiphos-methyl O.Og(eontrol)
1.0g/IOOg
2.0g/l00g
3.0g/100g

A. occidentale og(eontrol)
2.Sg/100g
S.Og/IOOg
10.Ug/IOUg

C. citrutus og( control)
2.5g/100g
S.Og/IOOg
1O.0g/IOOg

C. odorata og( control)
2.Sg/100g
S.Og/IOOg
10.Ug/100g

Eiuniflora og(eontrol)
2.5g/IOOg
S.Og/lOOg
10.0g/IOOg

K.senegafensis og(eontrol)
2.Sg1l00g
5.0g/l00g
IO.Og/IOOg

M. charuntia og(eontrol)
2.Sg/l00g
S.Og/IOOg
1O.0g/IOOg·

A-f. indica og(control)
2.Sg/JOOg
S.Og/IOOg
1O.0g/100g

M. oleifera og(runtrol)
1.Sg/IOIIg
S.Og/IOOg
10.Og/100g

(Lgratissimum og( control)
2.5g/100g
S.Og/IOOg
10.Og/100g

P. guineense og(control)
2.5g/l00g
S.Og/IOOg
IO.O~1I00l!

S.E.,\I.

o

Mean no. of cowpea seeds with eggs' at indicated month post-treatment"

6

5.6 i
0.7 abe
0.5 a
0.5 a

5.6 i
4.8 ghi
5.4 hi
3.0 derg

5.6 i
3.8 erghi
4.7 ghi
3.5 erghi

5.6 i
3.0 defg
3.6 efghi
2.3 abcdef

5.6 i
3.5 erghi
2.6 abedefg
2.8 cdefg

5.6 i
4.7 ghi
4.1 erghi
3.6 efghi

5.6 i
3.3 efgh
3.6 efghi
3.9 efghi

5.6 i
3.2 defgh
3.4 efghi
4.5 fghi

5.6 i
2.0 abcde
0.7 abc
0.6 abc

5.6 i
3.9 erghi
2.7 bedefg
2.1 abcde

5.6 i
1.I abed
0.5 ah
0.7 abc
O.M

S.9 g
0.3 ab
0.2 a
0.2 a

5.9 g
4.6 efg
5.3 efg
4.6 eg

5.9 g
3.8 cdef
4.4 efg
3.6 cdef

5.9 g
3.6 cdef
3.0 cde
2.5 cd

5.9 g
3.6 cdef
2.4 cd
3.2 cde

5.9 g
4.1 defg
3.7 cdef
3.5 cdef

5.9 g
3.3 cde
3.7 cdef
3.8 cdef

5.9 g
3.6 cdef
3.4 cde
4.3 defg

5.9 g
0.8 ab
0.7 ab
0.4 ab

5.9 g
3.0 cde
2.5 cd
2.1 be

5.9 g
0.6 ab
0.3 ab
0.3 ab
0.55

2
2.9 defghij
0.2 a
0.1 a
0.1 a

2.9 defghij
2.4 cdefgh
2.1 edefg
2.9 defghij

2.9 defghij
3.6 ghijk
3.6 ghijik
3.5 fghijk

2.9 defghij
3.5 fhijk
4.8 k
4.4 ijk

2.9 defghij
2.2 cdefg
2.8 defghij
2.8 defghi

2.9 defghij
2 •.1 edefg
1.2 abed
1.4 abede

2.9 defghij
1.8 abedef
4.1 hijk
3.1 efghijk

2.9 defghij
3.0 efghij
~.3 ijk
4.6jk

2.9 dcfghij
1.0 abc
0.8 abe
1.0 abe

2.9 defghij
4.0 hijk
2.8 defghij
\.9 bedcfg

2.9 defghij
0.3 ab
0.9 abc
1.0 abe
0.51

3

4.9 cdef
0.4 a
0.3 a
0.2 a

4.9 edef
8.3 h
4.1 def
4.0 cde

4.9 cdef
6.6 efgh
7.7 gh
6.6 efgh

4.9 cdef
4.2 ede
6.6 efgh
5.7 defg

4.9 cdef
5.4 defg
4.6 cdef
2.4 abe

4.9 edef
4.2 ede
4.0 cde
4.5 cdef

4.9 cdef
6.1 defgh
6.8 fgh
6.2 defgh

4.9 cdef
4.8 edef
5.5 defg
3.9 bed

4.9 edef
1.4 a
1.3 a
0.8 a

4.9 cdef
S.O def
2.4 abc
1.5 a

4.9 cdef
1.5 a
1.6 a
1.4 a
0.74

4

4.8 edefg
0.2 a
0.2 a
0.1 a

4.8 cdefg
7.4 g
5.8 fg
5.9 fg

4.8 edefg
5.3 gh
6.1 fg
5.0 erg

4.8 edefg
7.1 g
7.0 g
4.2 bedefg

4.8 edefg
5.8 fg
4.6 edefg
5.2 efg

4.8 cdefg
5.9 fg
6.6 fg
4.0 bedefg

4.8 cdefg
6.8 g
5.4 fg
4.9 defg

4.8 cdefg
5.3 fg
5.5 fg
5.4 fg

4.8 edefg
1.7 abcde
0.9 ab
0.5 a

4.8 edefg
4.5 edefg
4.3 edefg
3.2 abedef

4.8 edefg
1.7 abcde
1.5 abed
1.4 abc
0.01

5
7.2 def
O.S a
0.4 a
0.2 a

7.2 def
7.7 def
5.9 cdef
3.9 be

7.2 def
8.4 r
7.9 ef
5.5 cde

7.2 def
7.0 def
6.2 cdef
6.0 cdef

7.2 def
5.9 cdef
5.0 cd
6.0 cdef

7.2 def
5.7 cdef
6.9 def
6.2 cdef

7.2 def
5.8 edef
6.5 def
5.7 cde

7.2 def
5.7 ede
5.8 cdef
7.S def

7.2 def
2.13b
1.5 ab
1.5 ab

7.2 def
6.9 def
6.1 edef
5.4 cde

7.2 def
2.5 ab
\.6 ab
1.5 ab
0.76

8.2 ijk
0.7 a
0.4 a
0.2 a

8.2 ijk
5.0 defg
5.5 defg
6.6 fghij

8.2 ijk
8.1 ijk
8.3 jk
8.4 jk

8.2 ijk
8.S jk
8.5 jk
5.4 efgh

8.2 ijk
6.6 fghij
7.2 fghik
7.0 fghij

8.2 ijk
8.2 ijk
6.7fghij
6.0 efghi

8.2 ijk
6.9 fhjij
7.5 hijk
5.8 efgh

8.2 ijk
9.4 k
7.3 ghijk
8.1 ijk

8.2 ijk
3.2 bed
2.3 abe
1.0 a

8.2 ijk
5.0 def
4.3 cde
4.2 cde

8.2 ijk
1.6 ab
\,1 a
\.0.
0.68

"Means followed by the same letter(s) in the same column are not significantly different at P=O.05 using the
New Duncan Multiple Range Test.

reducing oviposition, and in suppressing
pr og e ny emerge nee were not fully
understood. Contact action resulting to high
mortality rates was a possibility. Regnault-

Roger and Hamraoui (1994) had earlier
attributed the efficacy of 0. basilicum to
linalool.

Other plant materials had no significant
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Table 2. Effect of different plant materials and pirimiphos-methyl on infestation of
cowpea seeds by C. maculatus.

Mean no. of cowpea seeds with eggs' at indicated month post-treatment'

\1aterial Rate 0 2 3 4 5 6

Pirimiphos-mrthyl O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
1.0gll00g 3.3 ab 1.7 ab 1.0 a 2.0 a 2.0 a 3.3 a 5.7 c
2.0g/100g 1.7. 1.3 ab 0.7 a 1.7 a 1.0 a 2.7 a 4.0 b
3.0g/100g 3.0 ab 1.0 a 0.3 a 2.3 a 1.0 a 2.0 a 2.0 a

A. occidentale O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g/100g 10.0 d 9.7 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
S.Og/lOOg 10.0 d 10.0 d 8.3 fghi 10.0 g 10.0 g 10.0 e 10.0 g
10.Og/100g 8.0 cd 10.0 d 9.7 hi 10.0 g 10.0 g 9.7 e 10.0 g

C. citratus O.Og(eontrol) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g/100g 9.0 ed 9.7 d 9.7 hi 10.0 g 9.7 g 10.0 e 10.0 g
S.Og/IOOg 10.0 d 9.7 d 10.0 i 10.0 g 10.0 g 10.0 e 10.0 g
10.Og/100g 9.3 cd 10.0 d 9.7 hi 10.0 g 9.3 g 10.0 e 10.0 g

C. odorata O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g/100g 9.7 d 9.7 d 10.0 hi 10.0 g 10.0 g 10.0 e 10.0 g
S.Og/IOOg 8.3 cd 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
10.Og/IOOg 9.7 d 9.3 d 10.0 hi 9.7 g 10.0 g 9.3 e 10.0 g

E.unijlora O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.11g
2. 5g/.1OOg 10.0 d 10.0 d 8.0 efghi 9.0 g 9.7 g 10.0 e 10.0 g
5.0g1l00g 8.0 cd 9.3 d 9.0 ghi 10.0 fg 10.0 g 10.0 e 10.0 g
10.Og/100g 9.0 d 9.3 d 9.3 hi 9.3 g 9.7 g 10.0 e 10.0 g

Ksenegalensis O.Og(eontrol) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.Sg/100g 9.3 ed 9.7 d 8.7 fghi 10.0 g 10.0 g 10.0 e 10.0 g
S.OgIlOOg 9.3 cd 9.3 d 7.0 defg 9.0 fg 10.0 g 10.0 e 10.0 g
10.Og/100g 9.7 d 10.0 d 8.0 efghi 9.7 g 10.0 g 10.0 e 10.0 g

M. chorantia O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g1I00g 9.3 ed 9.7 d 8.0 efghi 10.0 g 9.7 g 10.0 e 10.0 g
S.OgIlOOg 10.0 d 10.0 d 10.0 i 10.0 g 10.0 g 10.0 e 10.0 g
IO.Og/100g 9.7 d 9.7 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g

M. indica O.Og(eontrol) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g/100g 9.7 d 10.0 d 10.0 i 10.0 ~ 10.0 g 10.0 e 10.0 g
S.Og/IOOg 10.0 d 9.7 d 10.0 i 10.0 g 10.0 g 10.0 e 10.0 g
10.Og/IOOg 10.0 d 9.3 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g

M. oleifera O.Og(eontrol) 10.0 d 10.0 d 9.7 hi 11),(1g 10.0 g 10.0 e 10.0 g
2.Sg/l00g 7.3 e S.O c 8.7fghi 1i.3 cd 7.7 de 7.3 cd 9.3 fg
S.Og/IOOg 4.0 b 4.7 c 5.7 bed 5.7 c 7.0 cde 6.0 be 8.3 ef
1O.Og1l00g 2.7 ab 3.0 b 4.7 be ~.O h 5.7 b 5.7 lJ S.3 c

O.gl'lltissimul11 O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.n g Io.n e 10.0 g
2.5g/100g 9.7 d 9.3 d 7.3 defgh 8.7 efg 9.0 fg 9.3 e 9.7 g
S.Og/lOOg 8.7 cd 9.3 d 6.0 bcde 5.1 c 6.7 hcd 6.0 he 8.3 ef
10.0g/100g 8.0 cd 8.7 d 7.3 defgh 5.0 be 6.0 be 5.7 b 7.3 de

p. guineense O.Og(control) 10.0 d 10.0 d 9.7 hi 10.0 g 10.0 g 10.0 e 10.0 g
2.5g/100g 3.3 all 2.3 ab 6.7 cdef 7.7 def 8.0 ef 7.7 d 7.0 d
S.Og/WOg 2.0 ab 2.7 ab 4.3 b 7.3 de 7.7 de 7.0 bed 5.3 c
IO.OgIlOOg 4.0 b 1.7 ab 1.7 a 5.7 e 7.7 de 6.3 bed 4.7 be

S.E.M. 0.66 0.56 0.69 0.53 0.36 0.49 0.40

, Out of 10 seeds examined; means followed by the same letter(s) in the same column are not
significantly different at P=O.05 using the New Duncan Multiple Range Test.
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effect on the number of eggs laid per seed or
the number of seeds with eggs. This could be
as a result of the inability of the materials to
exert toxic and/or suppressant effect on the
insects during storage. Adebayo and Gbolade
(1994) had reported that there was indeed
evidence of oviposition attractancy with
seeds treated with Chromolaena odorata leaf

powders.
Pirimiphos-methyl and all the plant

materials had no significant effect on the taste,
odour, texture, appearance and overall
acceptability of cooked cowpea seeds (Table
3). This result is consistent with findings from
earlier studies on pirimiphos-methyl
(Oparaeke et al., 1998), Capsicum spp. (Onu

Table 3. Organoleptic ratings" of cooked cowpea after treatment with different materials and storing for 6
months.

Material Taste Odour Texture Appearance Overall accetability
Pirimiphos- 2.4 2.4 2.3 2.2 2.1
methyl

A. 2.2 2.1 2.7 2.1 2.2
occidentale

C. citratus 1.9 2.1 2.7 2.9 2.3
C. odorata 2.8 2.6 2.8 2.7 2.5

E. uniflora 2.5 2.6 2.8 2.6 2.7
K. 2.1 2.2 2.2 2.3 2.4
seuegalensis

J1. charantia 2.4 2.5 2.8 2.6 2.6

M. 1.9 2.0 2.3 2.5 2.6
indica

M. 2.0 2.0 2.5 2.4 2.4
olcitera

C. 1.7 1.6 2.6 2.6 2.2
g'-I...:! !-SS imum

.P. 1.5 1.7 2.3 1.9 1.9
guineensc

Control 2.5 2.3 2.6 2.7 2.9
S.I:.1\1. 0.32 0.30 0.20 026 0.26

NSb NS NS NS NS
.__ .._-_. -~---.-.- . .- --"- -_._----------_ . ... - --_. --- .._---------_. -----_.
"Values 011 a 5 -point Hedonic scale where:

o = bad (dislike. definitely)
1 c- poor (dislike. slightly)
2 .c. average (neither like nor dislike)
3 = good (like, slightly)
4 = excellent (like. definitely).

h NS~ not significant at P=005
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and Aliyu, 1995); Allium sativum (Oparaeke
and Dike, 1996); Eucalyptus powder (Dike
and Mshelia, 1997); Hyptis suaveolens
(Oparaeke et a!., 2002); Denettia tripetala
(Okonkwo and Okoye, 2002); and Monodora
myristica (Oparaeke and Dike, 2005).

This study has shown that cowpea seeds
can be treated with low or moderate rates of
pirimiphos-methyl, P guineense or M
oleifera to suppress C. maculatus infestation
and oviposition in stored cowpea With 0.
gratissimum, a very high rate (10.0 gllOO g
seed) would be required. All test materials
had no negative effects on the organoleptic
characteristics ofthe stored seeds.
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