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About the Journal 

This official scientific publication of the Faculty of Agriculture, Abdullahi Fodiyo University 

of Science and Technology Aliero, is a non-profit, open access, double-blind peer-reviewed 

Journal publishing four issues (January, April, July and October) per annum. The Journal is a 

platform open to collaborations with researchers, authors, institutions, research agencies and 

private companies related to Agriculture. The Mission of the Journal is to disseminate scientific 

knowledge through the publication of original research articles, research notes, book reviews, 

letters to the editor and reviews of Literature, representing a contribution to scientific and 

technological knowledge in respective areas covered by the Journal. The Kebbi Journal of 

Agriculture and Natural Sciences seeks to validate and disseminate new knowledge, making it 

public in order to strengthen the human capacity, constitute a link in the scientific community 

to the society and encouraging the expansion of University and academic researches. 

 

Scope of Kebbi Journal of Agriculture and Natural Sciences (KEJAANS) 

The Kebbi Journal of Agriculture and Natural Sciences has the sole aim of providing an 

intellectual platform and ideas for scholars, by promoting interdisciplinary studies related to 

agriculture and natural science through publishing the latest scientific research findings that 

are of direct policy implications and beneficial to the research community. Consequently, the 

journal covers all aspects of Crop Science, Animal Science, Agricultural Economics, 

Agricultural Extension and Rural Development, Food Science, Fisheries and Aquaculture, 

Biotechnology, Soil Science and Agricultural Engineering, Forestry and Environment, 

Wildlife, Agricultural Education, Agro-allied Industries as well as all Natural Science 

researches related to Agriculture. 
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INSTRUCTIONS FOR AUTHORS 

Submission of Manuscript 

Submission of manuscript to JAANS shall be on an online platform. Papers could also be submitted as e-mail 

attachment to the Editor-in-Chief using the kejaanseditor@ksusta.edu.ng or kejaans.foa@gmail.com. The paper 

should be submitted as a single file in Microsoft Word Format (no other formats will be accepted) and the file 

shall not be more than 5 Megabytes so that it can be e-mailed to reviewers. The first author, month and year of 

submission shall be the file name (e.g Ibrahim et al. Aug 2010 doc). Once the Editorial Board receives the 

submission, acknowledgement shall be sent to the corresponding author. If acknowledgement of submission is 

not received within a week, the author shall remind the Editor-in-Chief through the official email. 

 

Preparation of Manuscript 

General presentation: The manuscript should be presented clearly and concisely in English Language. 

Manuscripts must be prepared (preferably with MS word package) using l2-point New Times Roman (TNR) font, 

double line-spaced on A4 size paper (210 — 297mm) with at least 3cm margins on all sides. All typing should be 

justified. Pages including figures and Tables, should be numbered consecutively in the bottom middle with the 

title page as page l. Manuscript should contain the following sections (except for review and commentary articles):  

Title page; Abstract; Introduction; Materials and Methods; Results, Discussion (Results and Discussion 

could be combined); Conclusion and References. 

 

Title page  

The first page of the manuscript should contain the title of the article, which should be concise and explicit, typed 

with upper-case, bold, 14 font size, TNR and not more than 21 words. The surname and forenames (in full) of 

authors, affiliation of each author should be provided. Phone number and email address of the corresponding 

author (identified by an asterisk) should be provided. Superscripts should be used to relate authors to their 

affiliations. 

 

Abstract  

The next page should contain abstract in English. Abstract should not be more than 250 words and should provide 

sufficient information to give the reader a full understanding of the content of the article. Paragraphs, footnotes, 

references and undefined abbreviations should be avoided. 

 

Keywords 

Up to five keywords in normal fonts, separated by semi-column, should be provided to assist the reader and 

facilitate information retrieval.  

 

Body of Text  

The title of the article should be typed in upper-case letters and bold. All other headings should be typed in upper-

case letters and bolded while sub-headings should be in lower-case and bolded. The main headings should not be 

indented. The SI unit system must be used. Standard abbreviations may be used without definition, and specialized 

abbreviations should be used only after they are defined when they first appear. Use capital ‘T’ for Table and ‘F’ 

for figure. Mathematical formulae should be carefully typed with symbols, correct alignment and must be 

adequately spaced. Statistical evaluation of results should be described briefly and if necessary, supported by 

references. 

 

Introduction 

A conscience introduction of the background to the subject is required and should include a brief statement of the 

problem, significance and purpose of the research and relationship to earlier works with well acknowledged 

references. 
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Materials and Methods 

This section must be presented with adequate clarity and provide sufficient details to permit the repetition of the 

experimental work. The techniques and the methodologies adopted should be supported with standard references. 

Subheadings under this section should be in lower case except the first letter. 

 

Results and Discussion 

Results should be presented concisely. Only in exceptional cases will it be permissible to present the same set of 

results in both Table and figure. In discussion, point out the significance of the results and place the results in the 

context of other work and theoretical background. Results and Discussion part could be written separately if author 

so wish.  

 

References  

Only published articles (Journals and Proceedings) or Books may be cited. In addition, articles with evidence of 

Journal acceptance are considered as "in press" and are also citable. The reference list should be arranged 

alphabetically. Authors should be referred to in text by name and year (Harvard system). Examples: 

 

For Journals, list as: 

Jega, I.S. and Kwaifa, M..N. (2017). Statistics of Cassava Yield Trials with the Additive Main Effects and 

Multiplicative Interaction (AMMI) model. African Journal of Root and Tuber Crops, 3 (1), 46-50. 

 

Within the text, references should be given as: Meaza et al. (2007), or similar results have been obtained (Meaza 

et al., 2007). 

 

For proceedings, list as: 

 

Aina, O.O., Dixon, A.G.O.and Akinrinde, E.A. (2021). Influence of shoot and root characteristics of cassava 

genotypes on yields in Nigeria. African Crop Science Conference Proceedings, Vol. 5. pp. 1119-1125. 

 

For Books, list as: 

DeVries, J. and Toenniessen, G. (2001). Securing the Han/est Biotechnology, Breeding and Seed Systems for 

African Crops. The Cromwell Press, Trowbridge, Wiltshire, UK. 208pp.  

 

For electronic resource materials (online publications) list as: 

 

Zachary, G.P. Africa plays the rice card. Foreign Policy. May/June 2008 (web-exclusive 

story).http://WWW.foreignpolicycom/stogg/cms. php? story id = 4306. Accessed 26 August 2008. 

 

Tables and Figures 

Tables and Figures should be labelled serially using Arabic numerals (e.g Table 1, Table 2, etc; Figure 1, Figure 

2, etc.) 

  

Abbreviations  

Avoid the use of abbreviations at the beginning of the title, heading or sentence. The following abbreviations with 

numerals can be used without spelling out at first use. H, min, s, yr, mo, mm, kg, g, DNA, RNA, cpDNA, dNTP. 

 

Numbers  

Avoid the use of figures /numbers at the beginning of a sentence. Write out one through nine unless a 

measurement, a designator, or a range (e.g five seeds, 8cm, 3yr, 5-11 flowers) 

 

Ethical matters 

The author using experimental animals must seek permission and include a statement that the investigation was 

approved by the Ethics Clearance Committee of the researchers’ institution. 
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ABSTRACT 

An experiment was conducted in the Crop Science Laboratory of the Kebbi State University of 

Science and Technology, Aliero, to investigate the effect of Bitter Leaf Powder and Fire Wood 

Ash on cowpea weevil. Treatments consisted of Bitter leaf powder at 5%, 10%, synthetic 

insecticide (Permithrin at 5g/100g) and the untreated control laid out in a Completely 

Randomized Design (CRD), in three replicates. The powders were tested along with a synthetic 

insecticide as a check and the control using grains of a local cowpea variety. Data were 

collected on the weevil mortality count, weevil population count and number of seed damage. 

Results showed significant reduction of infestation on the stored cowpea seeds among the 

treatments and wood ash proved more potent than the other organic treatments in reducing 

weevil infestation in stored cowpea seeds. The study demonstrated that the two organic 

insecticides used were effective in controlling Cowpea weevil with ash been significantly better 

in the protection of cowpea grains from weevil damage during storage. 

Keywords: Organic insecticide, bitter leaf, wood ash, cowpea weevil, Storage. 

Introduction 

Cowpea (Vigna unguiculata (L.) Walp.) is a 

major source of dietary protein that 

nutritionally complements staple low-protein 

cereals and tuber crops. It is very popular and 

unique in that it produces food for man and 

fodder for livestock. It has high potential to 

increase income for both farmers and traders 

(Owolade et al., 2004). Cowpea is a warm 

weather crop that is well adapted to drier 

regions of the tropics like Nigeria where other 

food legumes do not thrive well (Abate et al., 

2011). It is one of the most economically and 

nutritionally important indigenous African 

grain legumes produced throughout the tropical 

and subtropical areas of the world. 

Adult beetles, are very short lived, usually not 

more than 12 days under optimum condition, 

during this time the female (Callosobruchus 

maculatus) lays eggs up to 115, although 

oviposition may be reduce in the presence of 

previously infested seeds (Abate et al., 1998). 

Some adult females may have the ability to 

distinguish their own oviposition and appear to 
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ignore the oviposition deposited by other 

females (Wijeratne and Smith, 1998). The 

optimum temperature for oviposition is high in 

C. maculatus, about 30-35 0C. As the eggs are 

laid, they are firmly glued to the surface of the 

host seed, smooth-seeded varieties being more 

suitable for oviposition than rough seeded 

varieties (Parr et al., 1996). 

Large amount of legumes and some other crops 

suffer insect pest damage which result in loss 

of nutritional, weight and seed viability. 

Nigeria witnessed rampart cases of food 

poisoning from cowpea stored with highly 

toxic insecticides resulting in death. Despite 

constraints, such as diseases and the limited use 

of fertilizers and irrigation inputs (Brisibe et 

al., 2011), one of the major problem is storage 

pest of cowpea such as C. maculatus. The 

higher the infestation levels before harvest, the 

greater the damage to the seeds in storage. 

Synthetic insecticides are widely used, and 

misused in the of control storage insects, as 

evident in the Nigeria press reports on poison 

cases, sudden death, blindness, and skin 

irritation are among the problems attributed to 

use of inappropriate storage of synthetic 

chemicals in Nigeria. Application of 

insecticides in protecting cowpea seeds against 

insect pests is inevitable because the crop is an 

important legume which provide cheap source 

of protein to man and livestock, in addition to 

increasing the storage life of grains and reduce 

human poisoning.  

 

Materials and Method 

The experiment was conducted in the Crop 

Science Laboratory, Department of Crop 

Science, Kebbi State University of Science and 

Technology, Aliero under ambient conditions. 

Kebbi State is located in the dry Savannah 

agro-ecological zone (Latitude 30 1.0 North and 

Longitude 50 15 East) 350. The rainy season 

starts in late April to middle of October. The 

hottest months are March, April and May, 

while the coldest months are November to 

February which are characterized by dry 

Harmattan (a dry, dusty, cold, low humidity 

condition). The relative humidity range from 

dry and wet seasons is about 49% with an 

annual evaporation rate of 2,034 mm. The 

temperature varies from 15 0C to 20 0C during 

the Harmattan, and from 32 0C to 40 0C during 

the hot season (March to May), with mean 

annual temperature of 27.8 0C (Ojanuga, 2006).  

 

Insect culture 

Adult C. maculatus used for the study were 

obtained from naturally infested cowpea seeds 

collected from Birnin Kebbi Central Market, 

Kebbi State. Adult’s weevils were reared on 

clean uninfected white variety of cowpea seeds 

in Kliner Jars. The insect culture was raised in 

ten (10) Kliner Jars containing 100g of cowpea 

seed, five pairs of freshly emerged adults were 

introduced into each treatment.  

 

Preparation of Plant Material and Wood 

Ash 

Bitter leaf powder 

Fresh bitter leaves were washed with clean 

water, air dried for five days and later grounded 

into powder using mortar and pestle and the 

powder was sieved using a 0.5 mm sieve. 

Fire Wood Ash 

The wood ash was obtained from the fire 

woods burnt during cooking, and was sieved 

using a 0.005 mm sieve in order to separate it 

from the dirt. 

Synthetic chemical 

The synthetic chemical Insecticide was 

permethrin (5g/100grains), that belonged to the 

pyrethroid class of chemicals. 

 

Treatments and Experimental Design  
The experiment consist of six treatments 

replicated four times. The treatments are; 5g 

Bitter Leaf Powder (BLP)/100g cowpea seeds, 

10g Bitter Leaf Powder/100g cowpea seeds, 5g 

Fire Wood Ash (FWP)/100g cowpea seeds, 

10g Fire Wood Ash/100g cowpea seeds, a 
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recommended synthetic insecticide powder 

(Pirimophos-methyl: Acetylic dust 2%, applied 

at 0.5g/100g cowpea, Okunade et al., 2002) 

and the Untreated Control (UC). The Kliner 

jars were arranged in a Completely 

Randomized Design (CRD) on the laboratory 

benches. 

 

Data Collection 

The following data were collected; 

1. Weevil mortality count was achieved by 

sieving the cowpea seeds in each Kliner Jar to 

count the number of dead weevils and recorded 

per treatment. 

2. Number of seed damaged by counting the 

number of seeds infested by the weevils in each 

Kline Jar. 

3. Number of damaged seeds was done by 

counting the number of seeds that have feeding 

holes as a     result of damage by weevils. 

 

Data Analysis 
Data collected were subjected to Analysis of 

Variance and means found to be significantly 

different were separated using the Least 

Significant Difference (LSD) at 5% level of 

significance. 

 

Results and Discussion 

Results 

Weevil mortality count 

According to the results obtained in this trial all 

levels of bitter leaf powder and wood ash 

conferred different levels of protection on 

cowpea grains in storage against weevil as 

compared to the Synthetic Insecticide (S.I.) that 

produced a significant level of protection as 

shown in Table 1. Firewood ash at 10% (8.83) 

gave better protection than S.I which in turn is 

better all the levels of bitter leaf powder and 

wood ash. The least effected was the untreated 

control (6.38), that produced significantly 

(p>0.05) lower level of control. This result is 

supported by the work conducted by Giga 

(1995), who reported that, the use of wood ash 

and other plant materials have insecticidal 

properties in conferring protection to the plants 

and plant products. 

 

Table 1: Weevil mortality as affected by bitter leaf powder and firewood  

ash on cowpea grains storage 

Treatment                                                                           Weevil mortality  

Control                                                                                            6.38e                                                                       

BLP 5%                                                                                           7.83d 

BLP 10%                                                                                         8.16C 

FWA 5%                                                                                         8.33b 

FWA 10%                                                                                       8.83a 

S.I                                                                                                    0.66f     

LSD 0.05                                                                                           0.52 

Means with the same letter (s) are not significantly different at 5% level of Significance. 

 

Weevil population count 

Weevil population was significantly reduced 

by the application of the different levels of both 

Bitter Leaf Powder and Fire wood ash. The SI 

produced better protection (4.33), than all the 

other treatments, the least protection was from 

the untreated control  

 

(46.00). The different concentrations of BLP 

5% (19.33), BLP 10% (12.00), FWA 5% (8.66) 

and SI (7.33) gave significantly different levels 

of control on weevil mortality count (Table 

2.0). The finding agreed with Gwinner (1996), 

that organic pesticides from plant origins such 

as the firewood ash is known to be effective in 
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controlling storage pests, mainly Coleopterans 

such as (C. maculatus) on stored cowpea seeds. 

 

Table 2: Weevil population count as affected by bitter leaf powder  

and firewood ash on cowpea seed storage 

Treatment                                                                 Weevil population 

Control                                                                                46.00a 

BLP 5%                                                                               19.33b 

BLP 10%                                                                             12.00c 

FWA 5%                                                                              8.66d 

FWA 10%                                                                            7.00d 

SI                                                                                          4.33f 

LSD 0.05                                                                                2.19 

Means with the same letter (s) are not significantly different at 5% level of Significance. 

 

Number of seed damage 

Results indicated cowpea grains that were not 

treated with any insecticide were the most 

affected by weevils suffered significantly 

higher seed damages by weevils in storage than 

all other levels of both powders applied. All the 

treatments containing bitter leaf and wood ash 

produced similar protection except Firewood 

ash at 5% and 10% that conferred similar  

 

 

protection against weevil damage and 

significantly lower than that produced by the 

synthetic insecticide which is significantly the 

highest as shown in Table 3. This result tallied 

with that obtained by Ukeh et al. (2010), who 

stated that the old age practice of traditional 

tropical farmers is to mix a local plant with 

their grains prior to storage may be an 

alternative to synthetic insecticides due to their 

low toxicities, cost and easy availability. 

 

Table 3: Number of seed damage as affected by bitter leaf and firewood  

ash on cowpea seeds storage 

Treatment                                                                          No. of seed damage(g) 

Control                                                                                      79.33a 

BLP 5%                                                                                     76.00b 

BLP 10%                                                                                   70.66c 

FWA 5%                                                                                   18.33d 

FWA 10%                                                                                 17. 66d 

S.I                                                                                              15.00f 

LSD 0.05                                                                                      2.23 

Means with the same letter (s) are not significantly different at 5% level of significance. 

 

Conclusion 
Result of the experiment showed that firewood 

ash at 10% proved more potent and effective in  

 

the control of cowpea weevil (Callosobruchus 

maculatus) infestation in stored cowpea seeds. 

 

Recommendation 

Firewood ash 10% having recorded the highest 

numbers of weevil mortality, also in terms of 

weight it shows the highest seed weight is 

therefore, recommended. The use of these 

Botanicals will go a long way in reducing the 



 

JANUARY, 2025: Volume 1, Issue 1:37-41  

p-ISSN: 1595-5776 

 

41 
 

harmful effects of synthetic insecticides to man 

and his environment at the same time. Also 

higher rate of both Bitter leaf and wood ash is 

recommended in subsequent researches in 

reducing infestation of insect pest on stored 

crops. 
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