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ABSTRACT

The trial was conducted at Pest Management Techpdl@aboratory of Niger State College of Agriculture
Mokwa, located on §918'N, 05’ 04'E of the equator in Southern Guinea Savanna agrogical region of Nigeria in
2011 and 2012 cropping seasons. The experimenaivesd at determining the effect of garlic powdertash, lemon rind
and Actellic dust in the storage of cowpedgpa unguiculatalL. walp), with Kano white variety of cowpea. The
experiments were arranged in a complete randomidesiyn (CRD) consisted of eight treatments, 4g &naf each of
garlic powder, potash and lemon rind, actellic dastwell as no application (control) all replicatibdee(3) times. The
parameters measured include number of live insteetsd, number of dead insects found, insects’ darsgpre and
weight loss of the grain. The result showed thatribmber of live, dead weevils, the cowpea damageesand weight
loss during the storage at"36ays, 68 days, and 90days were significantly similar with all treatmsmf garlic powder,
potash and lemon rind when compared to the conft@y are therefore recommended for usage durargge of cowpea
for safer management method and cheaper for resaar farmers; however at 4g and 8g dosage patasbre effective

for management dallosobruchus maculatiis the cowpea store.
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INTRODUCTION

Cowpea VYigna unguiculataL. walp) is grown extensively in 16 African coues with Nigeria producing
two-third of the total (Rachie, 2005). Food and idgitural Organization (FAO) estimated that 3.3lioil tons of Cowpea
dry grains were grown worldwide annually (FAO, 2p0&ith Nigeria producing 2.1 million tons of thmaking it the
world largest producer followed by Niger Republ&50,000 tons and Mali (110,000 tons). The growexsed some
production challenges ranging from production pcastto pest complex management because severg@uastegetative
to field/store pests can cause total failure of peav The impact of this loss in terms of productias been effectively
offset by increasing crop yield obtained througé tise of higher yield varieties that are more #oieto field insect pest

attack but storage loss still remained a greattcains (Singh, 2008).

From the store the crop is subjected to seriousstafion from insect pest by stored cowpea weevil,
Callosobruchus maculatu3 he infestation of cowpea by this pest could aigh as 100 % on unprotected cowpea stored

between 3-5 months of storage (Singh, 2007). Varioontrol measures in the management of stored emwyeevil
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include the use of synthetic insecticides. The hight of these insecticides coupled with their higdammalian toxicity
due to poor handling and persistent residues asore for research efforts into the use of botanicaatural insecticides
(Daziel, 2004). The report of the effectivenesganic in the control of field insect pests is oégt concern and that is the
reason of evaluating its effectiveness in the stow further re-evaluates the effectiveness ofgho#and lemon rind as an
alternative to the continuous use of syntheticipielgls. The objective of this study therefore wasétermine the effect of
garlic, potash, and lemon rind on the control aretl insect pesiCallosobruchus maculatusn the management of

cowpea grains.
MATERIALS AND METHODS

The trial was conducted for two cropping sessi@04,1 and 2012, at Pest Management Technology Ltdvgraf
Niger State College of Agriculture, Mokwa, locataa 09 18'N , 05’ 04'E of Southern Guinea Savannah Zone of Nigeria.
The garlic and lemon rind were collected fresh aindiried and grinded into powder form using peatie mortar, while
potash was grinded into powder directly. The soedecowpea (Kano white) variety was obtained frorermational
Institute of Tropical Agriculture (IITA) and subjed to disinfestation method using Santhoy and $Rsj€1975) through
oven drying at 4%for 30hours whileCallosobruchus maculatusere collected directly from farm through harveskeit
infested cowpea in December as naturally infestagpeas but cultured on room temperature range %f38°and RH of
75+80% in the plastic cups tightened with rubbendsain laboratory and 10 teneral insects eachpewts/e of the sexes

obtained from the culture were introduced intottreds.

The trials were laid out in a Complete Randomizegsign (CRD) consisted of eight treatments (4g agda8
lemon rind powder, potash, garlic and actellic ceesth replicated thrice. 200g of screened Kanoewratiety of cowpea
each was mixed up with the treatments while acthlist that served as check was mixed at a rate@gfdttive ingredient
to 200g of cowpea as control. The observation aedrds taken were, number of insects(dead and) afved", 60", and
90" days of storage; percentage weight loss of see@@"alays of storage using rating by Anon(2005); petage of seed
damage at 30 60", and 98' days of storage; percentage weight loss of grais walculated according to Boba-Tierto
(2001). The data obtained were subjected to amabfsiariance (ANOVA) and means treated to Duncamitiple range
test (DMRT) at 5% probability using standard ewbdifference.

RESULTS AND DISCUSSIONS

From Table 1at 30day of the storage for the two seasons, it wasrobsl that there was no significant difference
in number of livingCallosobruchus maculatuisund in cowpea treated with various levels of iggplowder, lemon rind
powder and potash compared with control. But &t @y of the storage for the two years treated witiellic dust showed
significant difference in terms of number of livif@allosobruchus maculatusompared with the application of the
botanicals. Quantity of treatments used in théstimpacted significantly on the protection of tteavpea. Cowpea applied
with 8g of all the treatments had significant imipan theCallosobruchus maculatusompared with those treatments that
protected cowpea at 4g. The highest number ofCivenaculatusvas recordedat control compared with actellic étis&le
at 90" day.

The number of dead insects at"3fay of the storage actellic dust had significalily< 0.05) highest number of
dead Callosobruchus maculatusompared with other treatments evaluated for the $easons. Comparing dosages,

botanicals with higher dosages (8g) had same impitist4g dose of potash in terms of values of deadcts. But at 60
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day, the dead. maculatusecorded with actellic dust was greater as contpaith treatments irrespective of dosage or
type of treatment applied. At B@lay of storage, actellic dust recorded higher detdollowed by 8g of potash and 4g of
potash, then 8g of lemon rind equal to 8g of ggrtievder and 4g of garlic powder (Table 2).

In terms of insect damage score there was nofisigni difference in the grain damage of cowpeatté with botanicals
and synthetic (actellic dust) insecticide with gohat 30days of the trials. But at'8@ay of the storage trials with a ctellic
dust had significantly (PG<05) lowest grain damage compared with botani¢édsvever, cowpea with dosages of 8g of
potash, 8g of lemon rind, and 8g of garlic powdempared with grain damage of cowpea with 4g ofiggdwder and 4g
of lemon rind. At 90 days of storage lowest graamage was obtained with a ctellic dust (Table 3).

Recordings for the percentage weight lost durirgstorage was not significantly different (B.85) among all

the treatments evaluated (Table 4)
DISCUSSIONS

This result showed that cowpea storage for longeatibn with actellic dust as check, potash, gaatic lemon
rind with higher dosages would protect cowpea éffety according to (Daziel, 2004). Higher insecomality value,
weight of cowpea grain and lower grain damage fid8ys is an indication that actellic dust, potagrlic powder and
lemon rind had varying effect in reducing the &ttad cowpea grain fronCallosobruchus maculatas reported by
(Anon, 2005). Isaket a2007) reported the effectiveness of garlic bullrlig chilly in the control of Egyptian cotton leaf
worm aphids in the field. Daziel (2004) had alsparted the effectiveness of synthetic chemicals sorde natural herbs
in the management of in sectpests. Istilal (2007) evaluated mango tree extracts(leaf, badckrants) at 60, 75 and 90
days after storage and it was discovered that maxgract significantly caused higher insect pesttaiidy on stored

cowpea than all others as well as no application.

CONCLUSIONS

It can be concluded that bean weevils can be éffdgtmanaged using garlic powder, potash, lemod and
actellic dust during storage; and at dosage ofrty &gy of antidote on cowpea. The poor-resource desrare therefore
recommended to use them as they offer less toxcity residual effect upon consumption. Nutritiogahlity of stored
cowpea after storage with the garlic powder, pqgtasil lemon rind and actellic dust is being ingtd. Finally, the
recommended storage materials are cost effectiweldiw cost) and readily available in large qu#agiin Nigeria markets

for use in the control of storage insect pestsogffea weevils.
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APPENDICES

Table 1: Effect of Garlic Powder, Lemon Rind, Potak and a Ctellic Dust on Survival Rate of Cowpea
Insect Pests in 2011 and 2012

Sampling Periods at
Treatments 30 days 60 days 90 days
2011 | 2012| 2011 | 2012| 2011 | 2012
Garlic powder (4g) 5.67 | 5.21 | 5.33 | 5.01 | 4.33| 4.00
Garlic powder (8g) 5.00 | 4.48 | 5.00 | 4.48 | 4.00 | 3.22
Lemon rind (49) 5.33 | 5.00 | 5.33 | 5.00 | 4.67 | 4.37
Lemon rind (89) 5.00 | 448 | 4.67 | 4.37 | 4.33 | 4.00

Potash (4g) 5.00 | 448 | 6.00 | 5.48 | 3.00 | 2.48
Potash (8g) 467 | 437 | 533 | 5.00| 2.67 | 1.66
Actellic powder 0.00 | 0.00 | 6.00 | 5.48 | 0.00 | 0.00
Control 10.00| 5.00 | 12.33| 6.11 | 0.00 | 0.00
SE + NS | NS | 0.06 | 0.03 | 1.04| 1.02

SE + - Standard Error of Difference
NS - Not Significaait5% probability
*- Significant at 5% problyi

Table 2: Effect of Garlic Powder, Lemon Rind, Potak and a Ctellic Dust on Mortality Rate of Cowpea
Insect Pests in 2011 and 2012

Sampling Periods At
Treatments 30 days 60 days 90 days
2011 | 2012 | 2011 | 2012 | 2011 | 2012
Garlic powder (4g) 4.33 | 4.01| 4.67 | 4.17 | 4.67 | 4.17
Garlic powder (8g) 5.00 | 4.00 | 5.67 | 4.67 | 5.00 | 4.00
Lemon rind (49) 4.67 | 4.17 | 4.67 | 4.17 | 4.67 | 4.17
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Lemon rind (89) 4.67 | 417 | 500 | 4.00| 5.33 | 4.33
Potash (4q) 5.00 | 4.00 | 5.33 | 4.33| 7.00 | 6.00
Potash (89) 533 | 433 | 6.67 | 5.17| 7.33 | 6.33
Actellic powder 10.00| 7.00 | 10.00| 7.00 | 10.00| 7.00
Control 0.00 | 0.00 | 1.33 | 0.78| 2.33 | 1.33
SE + 0.41*[1.01*[ 1.17 | 0.99 | 1.74 | 1.24

SE + - Standard Error of Difference
NS - Not Significant &b robability
*- Significant at 5% probability

Table 3: Effect of Garlic Powder, Lemon Rind, Potak and a Ctellic Dust on Insect Damage Score by Cowp
Insect Pests in 2011 And 2012

Sampling Periods At
Treatments 30 days 60 days 90 days
2011 | 2012| 2011 | 2012 | 2011 | 2012
Garlic powder (4g) 1.67|1.27| 2.33| 1.30| 2.33| 1.30
Garlic powder (8g) 1.33|1.01| 1.67 | 1.27 | 1.67 | 1.27
Lemonrind (4g) | 1.67|1.27| 2.00| 1.80 | 2.00 | 1.80
Lemonrind (8g) | 1.33|1.01| 1.67 | 1.27 | 1.67 | 1.27

Potash (49) 1.33|1.01| 1.67] 1.27| 1.67 | 1.27
Potash (89) 1.00|0.99| 1.67| 1.27| 1.67 | 1.27
Actellic powder 1.00| 0.99| 1.00| 0.99| 1.00| 0.99
Control 1.33| 1.01| 3.00| 2.00| 3.33| 2.01
SE + NS | NS | 0.25 | 0.05 | 0.66 | 0.03

SE + - Standard Error of Difference

NS - Not Significants®6 probability
*- Significant at 5% probilyi
Table 4: Effect of Garlic Powder, Lemon Rind, Potak and a Ctellic Dust on the Mean

Weight Loss from Initial 200g of Stored Cowpea byrsect
Pests (Bean Weevil) in 2011 and 2012

Mean Weight of
Treatments Cowpea (G)

2011 2012
Garlic powder (49) 192.3 191.0
Garlic powder (89) 192.7 191.3
Lemon rind (4g) 191.3 190.7
Lemon rind (89) 191.0 190.1
Potash (4g) 195.3 193.3
Potash (8g) 195.7 193.1
Actellic powder 199.6 197.3
Control 145.3 143.1

SE + NS NS

SE + - Standard Error of Difference
NS - Not Significant at 5% prbibday
*- Sigieifint at 5% probability
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