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ABSTRACT

Investigations were conducted to test the potemtighree spices namely Allium sativum L., Capsidurtescens L., and Zingiber officinale
Rosc. as biopesticides against S. zeamais rearadaire grains. Doses of 1.25, 2.50 and 5.00 g pmafeeach of A. sativum, C. frutescens
and Z. officinale and 0.30 g of Permethrin werelagzbto 50 g of maize grains infested with S. zaéammasmall plastic bottles maintained under
constant conditions of 80 and 70% R.H. The effect of the spices on aduitality was significant (p<0.05) between the spimwders and the
control. Significantly (p<0.05) higher (10.00%) pentage grain damage was recorded with 1.25 g ofafivum and the least (0.00%) in
treatments containing 5.00 of C. frutescens. Tindirfgs of this study indicated that the selectédespshowed their potential positive protectant
ability of maize grain against S. zeamais. Theyspawders could be used as alternative biopestcadminst S. zeamais attacking maize grains
in the storage.
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INTRODUCTION

Maize ¢Zea maypis an out breeding heterogeneous crop and isyaingortant cereal grain in Africa where it is
widely cultivated and consumed [1]. It is relatedwheat, rice, oat and barley; ranking second afteeat and is
followed by third-ranking rice in order of worldan production [2]. It serves as a source of dietarbohydrate
for humans [3]. It was estimated that 158 millicecters of maize were harvested worldwide and Afnaevested
29 million hecters with Nigeria as the largest progr in sub-sahara Africa (SSA) harvesting 3% [4]

Maize has the disadvantage of being harvested énwbt season and is therefore susceptible to darpge
microorganisms in addition to the problems of insiedestation [5]. One of the most important insepiests
associated with stored maize grains is the maizevilyeSitophilus zeamaiMotschulsky, a ¥ inch long, reddish
brown to black snout weevil [2]. It can be foundrniamerous tropical areas around the world. Adulévile and
larvae feed on undamaged grains and frequentlyecaegere powdering, rendering the product unfithfioman
consumption [6]. These stored grains insect peaisea high rate of post harvest losses in Afii¢aNlany plant
powders were evaluated and found effective in tlh@agement 08. zeamaisattacking maize grains in the stores
[2, 8, 9]. Spices are one of the important planvgers tested and found efficacious against insestspof stored
products [5, 9, 10, 11, 12]. Plant powders are pgheasily biodegradable and readily available, th#it not
contaminate food in small-scale storage systemsT8F study is aimed at testing the insecticidtdas of some
spicy powders again&. zeamaiattacking maize grains during storage.
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MATERIALSAND METHODS

Rearing of S. zeamais

Adults of S. zeamaisvere cultured in the laboratory at 30 and 70% R.H. in the Biology Laboratory 1, Umaru
Musa Yar'adua University, Katsina. The food medsedi was whole maize grains. Fifty pairsSofzeamaisvere
introduced into 1 litre glass jar containing 408veevils susceptible maize grains obtained fromllgtares. The
jars were then covered with muslin cloth held iagal with rubber bands and freshly emerged adul& akamais
were then used for the experiment.

Collection and Preparation of Spices

Spicy materials namely Garli@{ium sativumL.), Chilli pepper Capsicum frutescenis.) and Ginger Zingiber
officinale Rosc.) used in the experiment as well as the cuiorl insecticide (Permethrin) were purchasednfro
Katsina central market. The spices were driedwek ventilated area in the Laboratory for ten dag$ore grinding
into fine powder using a laboratory blender. Thevgers were separately kept in air-tight glass daeta and kept
under room temperature prior their use in the erpants.

Adult mortality test

Twenty gram of clean disinfested maize grains waghed into sterilized small plastic bottles. Theanp materials
were applied at 1.25, 2.50 and 5.00 g per 50 gengtigins, while the synthetic insecticide, Permetivas applied
at the rate of 0.30 g/ 50 g maize grains. There &lss an untreated check which did not contain spige or
synthetic chemical. Treatments containing spices Rermethrin were thoroughly mixed with the the afidjlass
rod to ensure thorough admixture. Thereafter figregpof newly emerged adult weevils were introduiced each of
the treated and untreated maize in small plastideso Each of the plastic bottles was covered witlslin cloth and
tied with rubber band. The plastic bottles werentkept in an incubator, arranged in a Completelpd®anized
Design (CRD), and replicated four times. Observetiovere made on adult mortality daily for 28 daysirt which
dead adults were removed. The plastic bottles wepeé in the incubator at 3T and 70% R.H for another 28 days
for damage assessment.

Damage assessment

Twenty grains were sampled randomly from each efglastic bottles. Grains with characteristic weewmergence
hole were separated from healthy ones and coutited percentage grain damage was calculated usig th
following formular [13]:

% Damage = Number of Grains Perforaketi00
Number of Grains Sampled

To determine the protectant ability of the spia&gevil Perforation Index (WPI) was calculated usiing following
formula
WPI = % Treated Gealrerforated x 100
% Control Maize Perforated + % Treatedi@perforated

Statistical analysis
Data obtained were subjected to analysis of vaeidANOVA) at 5% level of significance. Significapttlifferent
means were separated by using least significaf@rdifce (LSD).

RESULTS

Effect of different spice powders on mortality afudts of S. zeamaiss shown in Figure 1. All the spices applied at
different dosages (1.25, 2.50 and 5.00 g/50 g)ethi€90% adult mortality 28 days after applicatiajle only
5.2% adult mortality was observed in the contrahe TPermethrin also resulted in 100% adult mortadityS.
zeamaisand the adult mortality was observed to be sigaiftty different (p<0.05) between the spices androbn

The effect of the different spicy powders appliedaying amounts on maize grain damage causefl byamaiss

presented in Figure 2. The Figure indicates thadragthe spicy powders, 5.00 g Gf frutescensesulted in the
least maize grain damage (0.00%), which was sindldhat of 0.30 g Permethrin, while the highestigrdamage
(10.00%) obtained from the spicy treatments wamfroaize grains treated with 1.25g Af sativum The grain
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damage caused by. zeamaisvas significantly (p<0.05) different between tmeatments and the control (from
which 35.40% grain damage was observed).

Figure 3 shows the effects of the tested spiceweavil perforation index (WPI) of. zeamaiseared on maize
grains. The least (0.00) WPI value was obtainetiénplastic bottles treated with 5.00 gffrutescene and 0.30 g
of permethrin respectively, while the highest (13.8VPI value among the grains treated with the espiwas
observed in 1.25 g &. sativum The WPI value obtained from the control was 50.00
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Fig. 1: Effects of Some Spicy Powders on Adult Mortality of
S. zeamais on Maize Grains

DISCUSSION

The results obtained shows that all the spicy posvdsed resulted in 100% mortality of adBltzeamai28 days
after treatment. It was reported thatsativumgave 90% mortality at 1.5 g per 50 g of maizergréollowed byZ.
officinale with 86% at 7 days after application [3}. sativummay have been very potent because of its strong
odours which might have exerted a toxic effect isyupting normal respiration of the weevils. Foe #ffectiveness

of C. frutescensthe present findings of this study agree with aorepf 100% mortality ofT. granarium14 days
after application o€. frutescen$7]. The application of 0.4 g &. frustecensvas also reported to have caused 75%
mortality on adultS. zeamaisn 20 g maize grains [11]. Reports confirmed tffeativeness of powders frord.
officinale on the mortality ofS. oryzad14]. They reported 88.70% adult mortality 8f oryzaeat seven days after
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treatment. The ability of these plants to causetafitr of S. zeamaisdult on maize grains might be attributed to
the contact toxicity of powder on the weevil as hasl blockage of the respiratory openings.
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Fig. 2: Effects of Some Spicy Powders on Maize Grain Damage
Caused by S. zeamais

The spicy powders applied during this study werentbeffective in reducing grain damage, especlithe higher
dose, caused Iy. zeamaisAmong the spices appli€tl frutescensvas found to be most effective in reducing grain
damage, whil&. officinalewas observed to be the second most effective planter that caused reduction in the
grain damage that might have been causef. lygamaisn maize A. sativumwas also found promising in reducing
grain damage. This is in conformity with the finginwhich revealed that 2.81% grain damage of maias
obtained when 1.5 g &&. sativumwas applied [15]. The insecticidal effectsAfsativumon S. zeamaisould be
due to the strong aroma of the powder which migivehserved as feeding deterrent to the weevildrigad their
death. The reduction in grain damage increasedthttincrease in the amount of the spicy powdeptiexh

The results obtained showed that all the threeesppplied had positive protectant ability of majeains againss.
zeamaisC. frutescensvas found to be the most effective spice in pratgctaize grains again§&. zeamaisand
when used at higher dose of 5.00 / 50 g maize griiimesulted in similar effect to that of the centional
insecticide.
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Fig. 3: Effects of Some Spicy Powders on Weevil Perforation Index
(WPI) on Maize Grains

CONCLUSION

The findings of this research have revealed thatttinee spicy powders were effective in reducingzengrains
damage caused 8. zeamaiand had positive protectant ability against theviletn addition, the spices used are
edible since they are used either as ingrediemtsdiop or medicinal preparations. Therefore, thmyldt be used as
alternative insecticides agair$t zeamaiattacking maize grains.
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