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ABSTRACT

African nutmeg [Monodora myristica (Gaertn) Dunal] and onion (Allillill cepa L.) bulb
powders were compared for their efficacies against stored cowpea bruchid.
CaLlosobruchus maculatus (F.). Seed powder of African nutmeg at concentration oj (yO g
per 100 g grains of cowpea caused 16.7 %. 33.3 % and 60.0 % mortality of adult bruchid
in L 2 and 3 days respectively, compared to 20.0 (;f,. 46.7 % and 80.0 9'(1 mortalir, of
adult bruchid with onion bulb powder. Powders of African nut-meg and onion bull
significantly (P< 0.05) reduced both oviposition and progeny development (Fl ) at all
treatment levels compared to the control. African nutmeg significantly (P< O.())) gaVt'

better protection to cowpea grains for up to four months of storage than onion bulb
powder. Seed quality (colour and taste) and viability (90 and 100 'Ic) were 1:1i'i:"'j;,

unaffected at higher concentrations of African nutmeg powder used in the study.

INTRODUCTION
Natural methods of plant protection are assuming new importance :.1-" c;!

altemative to commercial synthetic products. which are expensive, unavailable at critical
periods and may pose health hazards to man and livestock. Synthetic chemicals although
very effective in insect pest control may create pest resistance problems and are general}.
environmentally unfriendly. These scenario coupled with the harsh economic climate j.

the country which necessitated the removal of various subsidies hitherto enjoyed b
resource limited farmers, have made it expedient to search for alternative replacement.
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for the synthetic insecticides. Among the many plant materials that are found effecti ve for
control of crop pests include: neem, garlic, African curry. Eucalyptus. lemon grass.
pepper. vegetable oils, citrus products, crude extract of African nut-meg and onion bulb
oils (Bhatnager-Thomas and Pal. 1974; Su, 1977; Nasseh, 1980; Ivbijaro, 1983; Don-
Pedro, !985; Grainge et al., 1985; StolL 1988; Oparaeke and Dike, 2002; 1996; Dike and
Mbuh. 1992: Pereira, 1982; Ofuya et al., 1992; Hori, 1996).

African nut-meg. Monodora myristica (Gaertn) Dunal is found all over the rain
forest region of West Africa. It is a tree with an average height of 3.0 meters. The seeds
are used as a seasoning for soups and native salad preparations in Nigeria. The seeds have
also been used as an aromatic and stimulating additive to medicines and in snuff for the
treatment of headache. stomach disorders, piles and convulsions (Amadi, 1994 personal
communication). Pomade is made from the pulverized seeds fried in oil and the powder
itself is dusted on guinea worm and other sores (Dalziel, 1936).

Onion (Allium cepu L.). on the other hand, is a cosmopolitan plant grown in the
temperate. tropical and sub-tropical countries. It is an herbaceous biennial plant similar to
garlic hut witl, a less penetrating flagrance. Onion is used in seasoning and its oil is a
flavouring agent. The bulbs have long been used in Nigeria to revive convulsive patients,
for anti-septic preparations and the treatment of common cold (Amadi, 1994 personal
communication).

LImited information is available on African nut-meg and onion bulb as biocides
,lgainst ;nsect pests of crops. The present study was therefore designed to ascertain the
efficacies of African nut-meg and onion bulb powders in the control of Callosobruchus
maculatus on stored cowpea grains in Zaria.

MA TERIALS and METHODS

African nut-meg seeds and fresh onion bulbs were purchased from the local
markets in Zaria. Nigeria. The materials were dried in an electric oven at 60° C for 24 hr
before grinding in an electric milling machine into powders. The powders were each
placed in separate black polythene bags and stored in a refrigerator at 4° C until they
were ready for use. Cowpea cultivar (SAMPEA-7, a susceptible variety) was purchased
;'),0111 the National Seeds Service, Samaru and was selected to remove damaged ones and
other contaminants. The seeds were then disinfested prior to use with one part of a
quarter of aluminium phosphide (Phostoxin) in an airtight container for 72 hr and latter
placed ou a laboratory bench for another 72 hr to allow for dissipation of fumigant effect.
Cowpea bruchid used for bioassay were reared with the same seed variety as the one used
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In the main experiment at 30° ± 2.0° C with 65 ± 5.0 % R. H. for 23 days. Three
treatment levels (2.0, 4.0, and 6.0g) of powdered African nut-meg and onion bulb were
mixed with 100g grains of cowpea (SAMPEA-7, a susceptible variety) in kilner jars. The
content of each jar was shaken vigorously to ensure thorough mixing of seeds for the
powdered treatment. The treated seeds in jars were kept undisturbed for one hour to
settle. Ten pairs of newly emerged adult bruchid were introduced into each jar. There
were three replications of each treatment levels arranged in a completely randomized
block design under laboratory room temperature (28-32°C) and relative humidity (60-
70%) for four months. There was an untreated control. which was also replicated three
times.

Ad I b hid I" d db .. I" 2nd -srd 4th d7th 1U t rue I morta rues were recorc e egll1I11llg at , . .), an uay
after treatment. Oviposition rates were determined by randomly sampling 20 seeds and
recording the number of eggs laid on each. The F1 and subsequent progenies were
counted after four. eight and 12 weeks. to assess the effectiveness of treat men l on
development of progenies. Cowpea seed damage was assessed at the end of 16 weeks by
selecting at random 50 seeds whose emergence holes were counted. Seeds viability tests
were also assessed by picking 10 seeds randomly from each treatment, moistened in glass
covered Petri dishes. labeled and left on a laboratory bench for seven days. The seed
quality (coat colour and taste) was assessed for any possible contarmnation hv a panel :)f
10 respondents; and the results were analyzed by rating: very good, good, fair. pour and
very poor in any of the treatment.

Data obtained on adult mortality, oviposition. progeny development. percentage
seed damage and seed viability were analyzed using Analysis of Variance (ANOYA)
while ~ast significant difference (LSD) was used for ranking means.

RESUL TS and DISCUSSION
The effects of African nutmeg and onion bulb powders on the mortality of

Callosobruchus maculatus at 1S\ 2nd, 3rd, 4th and ih day post-treatment are shown in
Table 1. African nut-meg (ANMP) at 2.0, 4.0 and 6.0 g gave between 3.33 - 66.7 % adult
bruchid mortality within four days post-treatment, compared with similar applications of
onion bulb powder, which gave between 16.7 - 93.3 % mortality of adult bruchid within
the same period. There was 100 percent adult bruchid mortality in the two treatments at
the ih day compared with 33.3% mortality in the control. which was due to senescence.
The analysis of variance (ANOY A) test showed significant mortality differences (P<
0.05) between the treatments and the control as from the 2nd - ih day post-treatment.
Significant differences (P<0.05) were also observed between African nut-meg and onion
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::'lulL- powder at the 2nd• 3rd. 4th and 7th day post-treatment. Within each treatment.
significanr differences (P< 0.05) were recorded only at the 2nd and 4th day post-treatment.

";'30:8 "I" Effect of Monodora myristica and Allium cepa (bulb) powders on adult mortality of
C<~i.;!osobruchusmaculatus

---------:::-:--------,---;-----:----;-;:;--:--;-:----:----------
'Mean percentage insects killed (days)

234 7
Conc'3'1T"aiion of plant
:,OW-:'Sf"3 (g)/100 g
:::eeo ::~e.:dment

-_.-. ----_ ...._---.--
\o'"')(',j.;;ra myristica 2

4
6

;:\,fi.:-: cepa 2
4
6

\.:rol (0.0)
..... ~"
,-_·;:.u --~~-------:---~----~---:----:----:-------------
'f·.' sans of three replications. Five pairs of bruchid were used.
'V"ans in each column followed by the same letter(s) are not significantly different (P<0.05)

Although, the mode of action of African nut-meg powder and onion bulb powders
·/,~s not determined in the course of this study. mortality of adult bruchid before egg
;'.ying is suspected to have been due to contact toxicity. In addition, onion bulb powder
::ay have fumigant activity due to its volatile oil content. Fresh onion bulb is known to
exert fumigant effect when sliced open while its gaseous content usually causes irritation
":.',the eyes and nose. On the other hand. the volatile oil of African nutmeg seemed to
.ur-e additional repellent and lor antifeedant activity since some bruchid were observed
;',~:,:rratillg to the wall of the kilner jars to evade contact with treatment powder. which
; .ntaincd some oils. The essential oil of African nutmeg contains active principles such

phcllandrene, p-cymene, and lirnonene, which have insecticidal properties
.Onyenekwe et al., 1993) and these might have been responsible for its contact action as
'):,served in this study. Okonkwo and Okoye (1996) however, observed lower mortality
of bruchid after treating 25 g cowpea seeds with 1.5 g powders of M. myristica ane
Xyiopia aetliiopica (Dunal) A. Rich. The efficacy of onion scale leaves and onion oi
,:'.~ajnst C. maculatus and Myzus pcrsicae (Sulzer) (Ofuya, 1986; Hori, 1996); crude
extract of Monodora myristica seeds as surface protectant against C. maculatus (Ofuya e
.,.'.1992) have been reported.
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Table 2 shows the effect of African nutmeg and onion bulb powders 011

oviposition and progeny developments of C. maculatus. There were significant
differences (P<O.05) in oviposition between the treatments and control. Although.
cowpea seeds treated with African nutmeg apparently had fewer number of eggs laid on
them than on onion bulb powder treated seeds. The difference between the treatments and
within each treatment was not significant.

Table 2: Effect of African nutmeg and onion bulb powders on oviposition and progeny development
of C. maculatus
Concentration of plant Mean number Mean number of ~rogenies F1
powders (g)/100 g of eggs F1 F2 F3 emergence
seed treatment laid/20 seeds (%)
Monodora myristica 2 19.0b 15.0b 22.7c 21.7c 78.9

4 15.7b 3.3b O.Dc D.Oc 21.2
6 11.7b 1.3b O.Oc O.Oc 11.4

Allium cepa 2 22.3b 17.7b 90.0 193.3b 79.4
4 2D.3b 15.3b 8LOb 173.0b 75.4
6 17.7b 12.3b 63.7bc 164.0b 69.5

. Control (0.0) 152.0a 143.0a 107.0a 254.7a 94.1
LSD 16 73.1 49.0 34.7

Means in each column followed by the same letter(s) are not significantly different (P<0.05)

On progeny development, significant differences were observed between the
treated seeds and the control in FI, F2 and F3 development on the one hand and between
African nutmeg and onion bulb powders only in F2 and F3 generations on the other. The
former achieved better control of progenies at F2 and F3 generations at higher treatment
concentrations than the latter. Dike and Mbah (1992) opined that early mortality; partial
or complete retardation of embryonic development might be implicated for the reduction
of oviposition and progeny development of the bruchid.

The effect of African nut-meg and onion bulb powders in protecting cowpea from
damage by C. maculatus indicates that treated cowpea seeds were better protected than
those in the control. In comparison, African nutmeg powder with lower numbers of
emergence holes offered better protection of cowpea grains from bruchid damage than
onion bulb powder at higher concentrations (4 and 6 gllOO g seeds) (Table 3). Cowpea
treated with African nutmeg may have been protected from damage due to the oil content
of the material, which could have blocked or interfered with the respiratory tracts of the

,
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insects resulting in increased mortality, reduced oviposition and infertility of the eggs
(Dike and Mbah, 1992). Other plant products (for example, neem, lemon grass, West
African black pepper, African bush tea, chilli pepper. citrus peels both powder and oils)
have equally been found to be effective in protecting cowpea grains during storage (Ajayi
et al.. 1987; Jacobson, 1984; Pereira, 1982; Oparaeke and Dike, 1996; Onu and Sulyman,
1997).

Table 3: Percentage damage of cowpea grains caused by Callosobruchus maculatus and seeds germination
after 16 weeks of treatment with Monodora myristica and Allium cepa (bulb) powders.

Concentration of plant Mean No. of % grain Mean No. of % grains germinated
powders (g)/100 g grains with adult damaged grains
seed treatment emergent holes germinated
Monodora myristica 2 48.0a 96.0 0.7d 6.7

4 3.7c 7.3 9.0ab 90.0
6 O.Oc 0.0 10.0a 100.0

Allium cepa 2 48.3a 96.7 5.0c 50.0
4 38.7b 77.3 7.3bc 73.3
6 36.7b 73.3 7.7b 76.7

Control (0.0) 49.7a 99.3 0.3d 3.3
LSD 8.6 2.3

Means in each column followed by the same letter(s) are not significantly different (P<0.05)

On seed viability. the results showed that African nutmeg treatments at 16 weeks
(4 months) post treatment had better germination percentages than onion bulb powder
treatments at higher dosage levels (Table 3). Grain quality (coat colour and taste) (Table
4) was unaffected by higher concentrations of African nutmeg powder while grains
treated with onion bulb powder suffered from peatiness, and discolouration at similar
levels but were better than grains from the control treatment during 16 weeks (four
months) storage period.
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Table 4: Effect of Monodora myristica and Allium cepa (bulb) powders on quality (coat colour) and taste after
16 weeks.
Concentration of plant
powders (g)/100 9 Grain quality Grain taste
seed treatment

V.P P F G V.G Aver. P F G Aver
Monodora myristica 2 6 4 Poor 3 7 Fair

4 2 8 V.G 1 9 Good
6 3 7 V.G 2 8 Good

Allium cepa 2 9 9 1 V.P 7 3 3 Poor
4 6 Fair 3 7 Fair
6 8 2 Fair 6 4 Good

Control (0.0) 9 9 V.P 8 2 Poor
V. P = Very Poor, P = Poor, F = Fair, G = Good, Aver. = Average, V. G = Very Good

M. myristica and A. cepa are important cash crops used in various ways by people
from different tribes in Nigeria. Their most important uses are as spices in food
preparations and for medicinal purposes. The results from this study indicate that these
plant powders can serve as replacement for the synthetic insecticides whose
expensiveness, availability. toxicity and technology of application may be out of reach to
limited resource farmers in less developed countries of the world. Fortunately, these
powders are easy to prepare and use. They are available, cheap and non-toxic to man and
livestock. Further research will involve extraction and use of the major active principles
in these plants for insecticidal formulations. In addition, there is the need to investigate
the shelf life of the powders to find out if repeated application is needed after a given
period.
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