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CHAPTER ONE

INTRODUCTION

1.1Background tothe Study

Cowpea (Vigna unguiculata) is an impor tant f ood legume widely grown and consumed in

many par ts of sub- Saharan Af r ica, especially Nigeria. I t serves as a rich source of plant

protein, vitamins, and essent ial aminoacids, which are especially impor tant in regions

where animal protein is scarce or expensive. In rural communit ies, cowpea is a crit ical

dietary component and contr ibutes significant ly tothe livelihoods of smallholder f armers

whorely on it f or both subsistence and income generat ion.

However, despite its impor tance, cowpea product ion and consumpt ion are severely

hampered by post - harvest losses. These losses, of ten caused by insect pests during

storage, result in significant reduct ions in both quant ity and quality of the stored grains.

The most notor ious storage pest of cowpea is the cowpea weevil (Callosobruchus

maculatus), an insect capable of destroying stored grains within a shor t per iod, especially

under poorly managed storage condit ions. The insect burrows intothe seed, reducing its

market value and nutr it ional quality.

Tomit igate these storage losses, synthet ic chemical insect icides have become the most

commonly used preservat ion method. Although ef f ect ive, these chemicals pose several

threats tohuman health, the environment , and economic sustainability. Frequent use can

lead tothe accumulat ion of toxic residues in f ood products, pest resistance, and

contaminat ion of soil and water. Moreover, f or many smallholder f armers, these chemicals
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are either tooexpensive or unavailable, especially in rural areas.

Given these drawbacks, there is an urgent need to ident if y safer, more sustainable, and

cost - ef f ect ive alternat ives f or preserving cowpea during storage. In this context , the use

of botanicals—natural plant - der ived substances with insect icidal proper t ies—has

att racted attent ion as a promising solut ion. One such botanical is neem(Azadirachta

indica), a plant renowned for its broad- spectruminsect icidal, ant if ungal, ant ibacter ial,

and repellent proper t ies.

Neemis widely available in t ropical and subtropical regions, including Nigeria. I t has been

tradit ionally used in f olk medicine and agricultural pract ices. The act ive compounds in

neem, such as azadiracht in, nimbin, and salannin, are known to interf ere with the growth,

f eeding, and reproduct ion of a wide range of insects. Neemleaves, in powdered f orm, have

been repor ted torepel or kill storage pests and preserve grains with minimal impact on

grain quality.

The potent ial use of neemleaves powder as an alternat ive preservat ive of f ers a more

af f ordable and environmentally f r iendly solut ion tocowpea preservat ion, especially f or

f armers with limited access tochemical pest icides. Despite anecdotal success, scient ific

evidence and standardized evaluat ion of neempowder ’s ef f ect iveness under local storage

condit ions are st ill limited.

This study is designed toevaluate neemleaves powder as an alternat ive preservat ion

method f or cowpea by invest igat ing its ef f ect on pest inf estat ion, grain quality, and

overall storage perf ormance, with the goal of providing a reliable and sustainable storage

strategy f or local f armers.

1.2 ProblemStatement
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Cowpea is a major dietary staple in Nigeria, but its preservat ion af ter harvest poses

significant challenges due topest inf estat ion during storage. The cowpea weevil

(Callosobruchus maculatus) is par t icular ly destruct ive, capable of reducing grain viability,

quality, and quant ity within a matter of weeks. Inf ested grains become riddled with holes,

discolored, and powdery, rendering themunfit f or human consumpt ion or commercial use.

Tocontrol this problem, many f armers and traders depend on synthet ic chemical

preservat ives, including f umigants and insect icide dusts. While these chemicals can reduce

pest inf estat ion, they come with several drawbacks: This study seeks tofi ll that gap by

evaluat ing neemleaves powder as a natural preservat ive f or cowpea, providing scient ific

data that can suppor t its wider adopt ion as a sustainable storage pract ice.

1.3 Aimand Object ives of the Study

Aim

The main aimof this research is toevaluate the ef ficacy of neemleaves powder as an

alternat ive preservat ive f or cowpea storage, with a f ocus on its ability tocontrol insect

inf estat ion, maintain grain quality, and provide a cost - ef f ect ive alternat ive tosynthet ic

preservat ives.

SpecificObject ives

The study is guided by the f ollowing specific object ives:

1. Todetermine the insect icidal ef f ects of neemleaves powder on cowpea weevils

(Callosobruchus maculatus) during storage.

2. Tocompare the ef f ect iveness of neemleaves powder with commonly used synthet ic

chemical preservat ives in controlling cowpea storage pests.

3. Toassess the impact of neemleaves powder on the physical and sensory quality of
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stored cowpea grains (e.g., color, texture, odor, and taste).

4. Toestablish the opt imal quant ity or dosage of neemleaves powder required f or

ef f ect ive cowpea preservat ion.

1.4 Scope of the Study

This study is limited tothe evaluat ion of neemleaves powder as a preservat ive f or cowpea

under storage condit ions. The scope includes the f ollowing:

1.4.1 Geographical Scope

The research will be conducted within a local agricultural context , pref erably in Nigeria,

where both neemtrees and cowpea product ion are abundant . This ensures relevance tothe

local f arming systemand environmental condit ions.

1.4.2 Botanical Scope

Only neem(Azadirachta indica) leaves powder will be studied. Other par ts of the neem

plant , such as seeds, oil, and bark, are not included in the scope of this research. The f ocus

is on the leaf due to its availability and ease of processing.

1.4.3 Crop Scope

Cowpea (Vigna unguiculata) is the sole crop considered in this research. The study does not

cover other legumes or cereals. The choice is based on the impor tance of cowpea in local

diets and its suscept ibility tostorage pests.

1.4.4 Comparat ive Agents

The study will compare neemleaves powder with a synthet ic chemical insect icide commonly

used f or cowpea storage (e.g., phostoxin or permethrin) and a control group with no

treatment . This enables a comprehensive understanding of neem’s relat ive ef f ect iveness.

1.4.5 Parameters f or Evaluat ion
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The study will f ocus on:

Mor tality and reproduct ion rates of Callosobruchus maculatus

Degree of grain damage (percentage weight loss and holes)

Changes in physical character ist ics of the cowpea (color, smell, texture)

Storage durat ion (shor t - termpreservat ion period of 30–90 days)

Economic cost analysis (cost of neemvs. synthet ic preservat ives)

1.4.6 Time Frame

The research will be conducted over a three- month storage period, which is suf ficient to

evaluate pest inf estat ion trends and preservat ion ef ficacy.

1.4. Limitat ions

This study does not evaluate the long- termnutr it ional or toxicological ef f ects of

consuming neem- treated cowpea. Also, it does not cover large- scale commercial

applicat ions or mechanized treatment systems. The study is based on small- scale,

t radit ional storage methods applicable torural f armers.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Background tothe study

The increasing concern over post - harvest losses of legumes, especially cowpea,

necessitates the search f or safer, eco- f r iendly, and cost - ef f ect ive preservat ion methods.

Synthet ic insect icides, though ef f ect ive, raise several issues ranging f romenvironmental

degradat ion tohealth hazards and the development of pest resistance. This has led toan

explorat ion of botanical alternat ives, among which neem(Azadirachta indica) has gained

significant at tent ion. This chapter presents a reviewof relevant literature on the

agronomy, economic value, processing, and nutr it ional content of cowpea, as well as the

agronomy and benefi ts of the neemplant . I t seeks to lay a f oundat ional understanding of

howneemleaves powder can serve as an alternat ive method of preserving cowpea seeds

post - harvest .

2.2 Agronomy of Cowpea

Cowpea (Vigna unguiculata) is an annual herbaceous legume widely cult ivated in t ropical

and subtropical regions of the world, especially in West Af r ica. I t thr ives in semi- ar id

condit ions and is remarkably tolerant todrought , making it suitable f or cult ivat ion in

regions with lowrainf all (Ehlers & Hall, 1997).
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2.2.1 Climate and Soil Requirements

Cowpea requires warmtemperatures (20°C–35°C) f or opt imal growth. I t grows well in well-

drained sandy loamsoils with a pH range of 5.5 to6.5. Although it tolerates lowfer t ility

soils, growth and yield are significant ly improved with modest applicat ions of phosphorus

and potassiumfer t ilizers.

2.2.2 Plant ing and Growth

Cowpea is propagated through seeds and typically planted at the onset of the rainy

season. Plant spacing varies depending on the variety, but on average, seeds are sown 20–

30 cmapar t in rows 60–75 cmapar t . I t matures within 60 to100 days depending on the

cult ivar.

2.2.3 Pests and Diseases

Cowpea is suscept ible tonumerous pests including Callosobruchus maculatus (cowpea

weevil), aphids, thr ips, and pod borers. Diseases such as bacter ial blight and f usariumwilt

can also impact product ivity. Post - harvest pests like weevils significant ly reduce the seed

quality during storages

2.3 Economic Impor tance of Cowpea

Cowpea is a vital staple crop, especially in Sub- Saharan Af r ica, due to its adaptability, high

protein content , and versat ility. I t is somet imes referred toas the “poor man’s meat” due

to its af f ordability and rich protein profi le (Langyintuoet al., 2003).

2.3.1 Income Generat ion

For many rural f armers, cowpea cult ivat ion is a significant source of income. I t is sold in

local and internat ional markets in various f orms: whole dry seeds, f lour, canned, or as

processed f oods like akara and moi- moi.



8

2.3.2 Food Security

As an early maturing crop, cowpea provides f ood during the hunger gap period in many

f arming communit ies. I ts ability tothr ive in poor soils and lowrainf all areas makes it

essent ial f or ensuring f ood security.

2.3.3 Soil Improvement

Cowpea is a nit rogen- fixing plant , contr ibut ing to improved soil f er t ility. The crop residues

are used as livestock feed or green manure, contr ibut ing to integrated f arming systems

2.4 Processing of Cowpea

Cowpea processing involves a series of steps that improve its shelf - lif e, edibility, and

market value. Common processing methods include drying, dehulling, milling, f erment ing,

and cooking.

2.4.1 Tradit ional Processing

Tradit ionally, cowpea is dried under the sun toreduce its moisture content bef ore storage.

I t is then dehulled manually or mechanically. In households, cowpea is of ten soaked, boiled,

or ground intof lour f or var ious dishes.

2.4.2 Industr ial Processing

On an industr ial scale, cowpea is processed intocanned beans, cowpea f lour, and protein

concentrates. Advances in f ood technology have improved the nutr it ional and f unct ional

proper t ies of processed cowpea products.

2.4.3 Preservat ion Challenges

The major post - harvest challenge is inf estat ion by C. maculatus which can lead to30–60%
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seed loss if not properly managed. Chemical insect icides are commonly used but raise

concerns regarding residue, safety, and sustainability.

2.5 Nutr it ional Composit ion of Cowpea

Cowpea is nutr it ionally r ich, making it a crucial component of diets in developing countr ies.

I t provides essent ial macroand micronutr ients.

2.5.1 Macronutr ients

Cowpea seeds contain about 22–28% protein, 1–2% fat , and 60–65% carbohydrates. The

proteins are predominant ly globulins and albumins, which are r ich in lysine but deficient in

sulf ur- containing aminoacids like methionine.

2.5.2 Micronutr ients

Cowpea is a good source of B- vitamins (especially f olate), iron, calcium, magnesium, and

potassium. The bioavailability of these nutr ients can be improved through processing

techniques such as fermentat ion and germinat ion.

2.5.3 Ant i- nutr it ional Factors

Cowpea contains some ant i- nutr it ional components like phyt ic acid, tannins, and trypsin

inhibitors which may interf ere with nutr ient absorpt ion. However, proper processing

methods can significant ly reduce their levels.

2.6 Agronomy of NeemPlant

Neem(Azadirachta indica), a nat ive of the Indian subcont inent , is nowwidely cult ivated in

t ropical and semi- t ropical regions including Nigeria. I t is a f ast - growing tree that belongs

tothe Meliaceae f amily.

2.6.1 Climat ic Requirements

Neemgrows well in semi- ar id condit ions with annual rainf all between 400 mmand 1200
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mm. It is highly drought - tolerant and prefers well- drained sandy or loamy soils.

2.6.2 Propagat ion and Growth

Neemcan be propagated through seeds or stemcutt ings. I t reaches up to15–20 meters in

height and begins tobear f ruit af ter 3–5 years. Neemtrees produce small white f lowers

and olive- like drupes containing the seed kernel.

2.6.3 Pest Resistance

One of the remarkable f eatures of neemis its natural resistance topests and diseases.

This t rait is due tothe presence of biologically act ive compounds in its leaves, bark, and

seeds.

2.7 Benefi ts of Neem

Neemhas been extensively studied f or its medicinal, agr icultural, and environmental

benefi ts. I ts applicat ion as a biopest icide is well- documented and forms the basis of its

proposed use in cowpea preservat ion.

2.7.1 Bioact ive Compounds

Neemleaves contain azadiracht in, nimbin, salannin, and other limonoids which exhibit

insect icidal, ant if ungal, ant ibacter ial, and ant iviral proper t ies (Isman, 2006). These

compounds af f ect insect f eeding, reproduct ion, and development .

2.7.2 Agricultural Use

Neemextracts have been employed as bio- pest icides, soil enhancers, and seed protectants.

The powdered leaves or seed kernel extracts deter pests like aphids, weevils, beet les, and

caterpillars. Neemcake is alsoused as organicmanure and nemat icide.

2.7.3 Environmental and Human Safety



11

Unlike synthet ic pest icides, neemproducts are biodegradable and pose minimal r isks to

humans, animals, and non- target organisms. They donot contaminate groundwater or leave

harmful residues in f ood products.

2.7.4 EconomicViability

Neemis abundant and inexpensive in many rural areas. I ts use as a preservat ion agent

of f ers a cost - ef f ect ive alternat ive f or smallholder f armers whomay not af f ord

commercial pest icides.

2.8 Neemas a Natural Preservat ive f or Cowpea

Several studies have explored neem’s ef ficacy in protect ing stored grains, especially

cowpea, f rominsect pests. Neemleaves powder has been tested and shown tosignificant ly

reduce weevil inf estat ion and damage when mixed with stored grains (Adedire & Ajayi,

2003).

2.8.1 Mode of Act ion

Neemcompounds act as insect growth regulators, ant if eedants, oviposit ion deterrents,

and repellents. When neempowder is mixed with cowpea, it f orms a physical and chemical

barr ier that disrupts the lif e cycle of storage pests.

2.8.2 Comparat ive Ef ficacy

Neemhas been f ound tobe as ef f ect ive as some synthet ic insect icides in preserving

cowpea without the attendant r isks. I ts long- termuse, however, depends on proper

applicat ion techniques and dosage.

2.8.3 Limitat ions and Considerat ions

The major challenge with neemis its relat ively shor t residual act ivity compared to

synthet ic chemicals. Regular reapplicat ion may be necessary. Moreover, some pests may
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develop tolerance over t ime if not used as par t of an integrated pest management system.

2.9 Summary of Literature and Research Gap

The literature reviewed establishes cowpea as a nutr it ionally r ich and economically vital

crop prone topost - harvest losses. Neem, on the other hand, presents a sustainable,

af f ordable, and safe means of preservat ion due to its insect icidal proper t ies. However,

there remains a need f or localized, empir ical studies that assess the ef f ect iveness of

neemleaves powder under specific environmental and storage condit ions in regions like

Kwara State. This study seeks tofi ll that gap by evaluat ing the ef ficacy of neemleaves

powder as a preservat ion method f or cowpea.

CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Mater ials Used in the Study

The f ollowing mater ial, apparatus and equipment are used during the research

work:

i.Neemleaves

ii. Plast ic container with lid

iii. Electronicweighing scale

iv. 10mmSieve

v.Thermometer

vi. Digital spoon scale

vii. Electr ic blender

viii. Neempowder
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3.1.1 NeemLeaves and NeemPowder

The neemleaves alsoknown as wonder leaves or holy leave was use topreserve

the grain. I t was pounded. Plate 3.1 shows the pictor ial viewof NeemLeave and

neempowder.

Plate 3.1 Neemleaves

3.1.2 Electronicweighing Scale

This is used tomeasure the neempowder extracted f romthe neemleaves.

Plate 3.2 shows the pictor ial viewof the electronicweighing scale.

Plate 3.2 Electronicweighing Scale

3.1.3 Plast ic container with lid
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This was used f or stor ing the grains (t reated and un- t reated) during the

experiment . Plate 3.3 shows the pictor ial viewof the plast ic container with lid.

Plate 3.3: plast ic container

3.1.4 Thermometer:

This is used tomeasure the amount of temperature in the roomwhere the neem

leaves were kept . Plate 3.5 shows the pictor ial viewof Thermometer

Plate 3.1.4: Thermometer

3.1.5 Digital spoon Scale

This was use togive us the correct amount of neempowder need in the jar as
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preservat ive

Plate 3.6 shows the pictor ial viewof Digital spoon scale

3.1.6 Electr ic Blender

This was use toblend the dry neemleaves intopowder f orm. Plate 3.7 shows the

pictor ial viewof the electr ic blender

3.2 METHODOLOGY

3.2.1 Sourcing of Experiment Mater ials

The cowpea was purchased f romMandate market in I lor in West Local

Government area of Kwara State. The neemleave was gotten f romthe back of

Kwar State Polytechnicmini campus. The f resh neemleaves were dried under

roomtemperature f or nine days and the dried neemleaves were blended to

neempowder.

3.2.2 Sample Preparat ion

The cowpeas were sor ted toremove damage grains and unwanted par t icles. The

wholesome grains were cleaned by manual winnowing. The grains were divided

intopot ion by weighing themwith electronicweighing scale intoplast ic
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containers. The neemwas prepared in a roomtemperature (28oC) and the dried

neemleaves were blended intoneempowder.

3.2.3 Experimental Procedure

The clean cowpea was divided intoten (10) por t ions of 100g for f our samples

each, 50g f or f our samples and twosamples were used as control with the

f ollowing descript ions intothe plast ic container.

i. Two(2) containers of 50g each contains inf ected and non- inf ected cowpea

with 5g neempowder

ii. Two(2) containers of 50g each contains inf ected and non- inf ected

cowpea with 10g neempowder

iii. Two(2) containers of 100g each contains inf ected and non- inf ected

cowpea with 5g neempowder

iv. Two(2) containers of 100g each contains inf ected and non- inf ected

cowpea with 10g neempowder

v.Two(2) jars of 100g each contain inf ected and non- inf ected cowpea with

nopreservat ion (noneempowder) which was used as control

3.2.4 Experimental Design

Proximate composit ion was done on the f resh cowpea bef ore the addit ion of

preservat ive and storage. The cowpea was preserved and stored f or a period of

twelve weeks. The proximate composit ion was conducted on the 4th and 6th , 8th,

10th and 12th weeks of storage in order todetermine the ef f ect of the

preservat ives on the stored cowpea

3.3 Proximate composit ion of Cowpea
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This study aimed at determining the proximate composit ion, mineral

const ituents and tyrosine inhibitory act ivity of the cult ivar. Cowpea presents

(100g): 24.5 protein, 51.4 carbohydrates, 16.6 insoluble fibers and 2.7 soluble

fibers, 2.6 ash; major mineral const ituents.

3.3.1 Init ial and Final Moisture Content Determinat ion on Dry Basis (db)

Fresh beans sample of 100g were placed in pre- weighed electroweighing

balances and mixed with neempowder, temperature of 70c f or 6h at 26.1HG

vacuumin a thelco29 vacuumoven (precisions scient ific, Chicago, IL) dishes

were removed and placed immediately in desiccators toallowtemperature to

equilibrate bef ore weighing.

The weighing used f or the scale had an accuracy of 0.01g. All moisture

measurement f or each tr ial were replicated twice and moisture contents were

calculated on dry basis using the f ollowing f ormula toobtain the init ial moisture

content of the samples.

MC (%db) = (W1- WF) x 100

WF

WI =init ial weight of the sample 3.1

WF =final weight of the sample

The final moisture of the dried samples was the determined using inf rared

moisture determinat ion balance AD/4714A,(centur ion scient ist limited).

Following manual recommendat ion, 5g of each sample was weighed intoa

cleaned dried dish. The sample was then placed in the inf rared mixture

determinat ion balance. The temperature regulated to105Oc. The mixture
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content was indicated automat ically by the reading on the machine.

3.3.2 Determinat ion of Fat Contents

About 5g of each of the sample weighted and wrapped in a fi lter paper and

placed in an extract ion thimble. The thimble weighed bef ore the addit ional of

the sample, (W1), the thimble with sample (W2) was then inser ted in soxhlet

apparatus. Extract ion under ref lux was carr ied out with petroleumether

(30- 600C boiling range) f or 5hrs. At the end of the extract ion thimble was dried

in an oven f or about 180s at 1000c f or the evaporat ion of the solvent and the

thimble was allowed tocool in a desiccators and later weighed (W3) (AOAC,2005)

%Fat = (weight loss of a sample {extracted f at})–(or iginal weight of sample) x

100 (W2–W3) –(W2 –W1) x 100

3.3.3 Determinat ion of Carbohydrate Contents

The carbohydrate contents were determined by the subtract ion of the

summation of crude protein, crude fiber, and ash, f at contents in percentage

f rom100 percent .

3.3.4 Determinat ion of Ash Contents

The ash content was determined as described in associat ion of of ficial

analyt ical chemists (AOAC) of ficial standard and methods (2005). A knowweigh

of the beans was charred in a lowf lame. Thereaf ter, the sample was

transferred tothe f urnace regulated at 600oc f or about 30min. the sample was

then cooled and reweighed the procedure was respected unt il gray ash was

resulted. The ash content was calculated as shown in equat ion developed by
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AOAC (2005).

CASH = WASH x 100

WAS

Where,

Cash = the ash content in %

ASH = ash weigh, kg

Was = sample weigh, kg

3.3.5 Determinat ion of Crude Fibre Contents

The fibre content was determined by the method described in AOAC, (2005).

Twograms of the samples were accurately weighed intofibre f lask and 100 ml

of 0.255 N H2SO4 was added. The mixture was then heated under ref lux f or one

hour with the heat ing mant le and the hot mixture was fi ltered through fibre

sleeve cloth. The fi lt rate was thrown of while the residue was returned tothe

fibre f lask towhich 100ml of 0.313 NNAOHwas added and heated under ref lux

f or another 1hr. The mixture was fi ltered through a fibre sleeve cloth and

100ml of acetone was added todissolve ant organic const ituent . The residue

was washed with some hot water twice on the sleeve cloth bef ore it was finally

t ransferred intoa crucible. The crucible containing the residue was cooled in

the desiccators and later weighed toobtain weight W2

The dif f erent W1- W2 gives the weight of fibre and the percentage fibre was

obtained as

% Fibre = W1- W2 x 100

Weight of sample
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3.3.6 Determinat ion of Crude Protein Content

Protein content of the test sample was determined using microkjedhel method

as described by AOAC (2005). One gramof test sample was weighed into

digest ion tube, 15ml of concentrated H2SO4 and one tablet of seleniumcatalyst

was added. The mixture was digested on an electro- thermal heater unt il clear

solut ion is obtained. The f lask was allowed tocool af ter which the solut ion was

diluted with dist illed water to50ml, 5ml of this was transferred intothe

dist illat ion apparatus, 5ml of 2% boric acid was pipette intoa 100ml conical

f lask (the receiving f lask) and 4 drop of screened methyl red indicator was

added 50% NaOHwas cont inually added tothe digested sample unt il the

solut ion turned cloudy and this indicates the alkalinity of the solut ion. The

dist illat ion was carr ied out the acid solut ion in the receiving f lask with the

delivery tube belowthe acid level. As the dist illat ion is going on, the pink color

solut ion of the receiving f lask turned blue. Dist illat ion was cont inued was

cont inued unt il the content of the round bottomf lask is about 50ml. The

result ing solut ion in the conical f lask was t it rated with 0.1 MHCI.

% Nit rogen = Tit re value x 0.1 HCI x 0.014 x 100 x 50/ 5

Original weight of sample

% Protein = %Nit rogen x protein conversion f actor.
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

4.1 Results

The average results of a proximate composit ion of the cowpea bef ore storage

and preservat ion is presented in table 4.1 while that of f reshly prepared neem

powder ispresented in table 4.2.

Table 4.3- 4.6 shows the average resultsof the proximate composit ion of

the treatment applied to the cowpea af ter eight (6) weeksof the experiment

f or the dif f erent quantit iesof neempowder applied.
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Table 4.7 shows the average result of the proximate composit ion of cowpea

bef ore storage and preservat ion, the f reshly prepared neempowder and when

dif f erent treatment were applied to the cowpea are present in the appendix A-

L

Table 4.1 Average Proximate Composit ion of Cowpea bef ore Storage

Proximate Composit ion (% )
SAMPLE MC ASH FAT FIBREPROTEIN CHO
COWPEA 14.02 3.3 3.2 3.1 5.1 71.3

Table 4.2 Average Proximate Composit ion of NeemPowder

Proximate Composit ion (% )
NEEM
POWDER MC ASH FAT FIBRE PROTEIN CHO

14.12 1.06 3.8 3.07 1.02 76.95

Table 4.3 Average Proximate Composit ion of Cowpea with NeemTreatment under
Ambient Storage
Proximate Treatment Applied Preserved
Composit ion (% ) Inf ested with Insect
MC 14.32 15.16
PROTEIN 5.71 5.10
CARBONHYDRATE 76.14 71.48

Table 4.4 Average Proximate Composit ion of Cowpea (50g) with NeemPowder (5g)
under Ambient Storage

Proximate Composit ion (% )
SAMPLE MC PROTEIN CHO
COWPEA 14.21 5.90 76.23

Table 4.5 Average Proximate Composit ion of Cowpea (50g) with NeemPowder (10g)
under Ambient Storage

Proximate Composit ion (% )
SAMPLE MC PROTEIN CHO
COWPEA 15.10 5.40 74.28
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Table 4.6 Average Proximate Composit ion of Cowpea (100g) with NeemPowder (5g)
under Ambient Storage
Proximate Composit ion (% )
SAMPLE MC PROTEIN CHO
COWPEA 15.03 5.62 75.06

Table 4.7 Average Proximate Composit ion of Cowpea with noNeemPowder
Proximate Composit ion (% )

Cleaned Cowpea Cowpea with Insect
MC 14.52 15.32
PROTEIN 5.94 5.42
CARBOHYDRATE 76.11 70.03

4.2 Discussions

4.2.1 Ef f ect of Neempowder on cowpea

Tables 4.3- 4.6 revealed the ef f ect of dif f erent quant it ies of neempowder

added topreserve the cowpea. In all the results presented the moisture

content increases as well as the protein. I t was alsoobserved that there was no

emergence of insects which are responsible f or f eeding on the carbohydrate.

Theref ore, the decrease on the carbohydrate was negligible when compared

with the f resh cowpea bef ore storage and preservat ion.

4.2.2 Ef f ect of Carbohydrate on Cowpea

Table 4.3- 4.6 showthe result of the carbohydrate of the cowpea when neem

powder was applied and when insect was introduced.

The carbohydrate ranged between 70.03 to76.28% when neempowder was

applied. The highest value recorded was when 10g neempowder was applied to

the cowpea while the lowest carbohydrate was recorded when notreatment was

applied tothe cowpea with inf ested insects.
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The value recorded f or the cowpea which treated with 5g of neempowder is st ill

higher with the value recommended for carbohydrate in cowpea by (Mainaet al.,

2000) which ranged between 68- 73% .

4.2.3 Ef f ect of Moisture Content on Cowpea

The moisture content recorded in this study ranged between 14.08 to15.32% .

The highest recorded was when notreatment was applied tothe cowpea

(control). The lowest moisture content was when 5g of neempowder was added

tothe cowpea. This implies that increase in moisture content will reduce the

storage lif e of cowpea. This will cause insect mult iplicat ion in the cowpea under

study. The reverse is the case when there is decrease in the moisture content ,

4.2.4 Ef f ect of protein on Cowpea

The protein content on the non- inf ested cowpea ranged between 5.71 to6.10%

and the protein content in the inf ested cowpea ranged between 5.10 to5.62% .

The protein content with 5g of neempowder was the highest recorded and the

least was when 2g of neempowder was applied. The inf ested cowpea when 2g of

neempowder was the lowest and 5g of neempowder was the highest . The

protein content when 5g of neempowder f avors the inf ested and non- inf ested

cowpea.

4.2.5. Ef f ect of neempowder on Cowpea

It was alsoobserved that the cowpea inf ested with insect and preserved with



25

various quant ity of neempowder were f ound dead and there were no

mult iplicat ion of insect . Alsothe cleaned and healthy cowpea preserved with

various quant ity of neempowder remains clean and f resh without any

emergency of insect . Thus, the neempowder had persevered the shelf lif e of

the cowpea throughout the experiment thereby prohibit ing insect mult iplicat ion

and nodetect ion of lif e insect during the period of study.

4.2.1 Ef f ect of Neempowder on cowpea

Tables 4.3- 4.6 revealed the ef f ect of dif f erent quant it ies of neempowder added

topreserve the cowpea. In all the results presented the moisture content increases

as well as the protein. I t was alsoobserved that there was noemergence of insects

which are responsible f or f eeding on the carbohydrate. Theref ore, the decrease on

the carbohydrate was negligible when compared with the f resh cowpea bef ore

storage and preservat ion.

4.2.2 Ef f ect of Carbohydrate on Cowpea

Table 4.3- 4.6 showthe result of the carbohydrate of the cowpea when neempowder

was applied and when insect was introduced.

The carbohydrate ranged between 70.03 to76.28% when neempowder was applied.

The highest value recorded was when 3g neempowder was applied tothe cowpea

while the lowest carbohydrate was recorded when notreatment was applied tothe

cowpea with inf ested insects.

The value recorded f or the cowpea which treated with 5g of neempowder is st ill

higher with the value recommended for carbohydrate in cowpea by (Maina et al.,
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2000) which ranged between 68- 73% .

4.2.3 Ef f ect of Moisture Content on Cowpea

The moisture content recorded in this study ranged between 14.08 to15.32% . the

highest recorded was when notreatment was applied tothe cowpea (control). The

lowest moisture content was when 5g of neempowder was added tothe cowpea.

This implies that increase in moisture content will reduce the storage lif e of cowpea.

This will cause insect mult iplicat ion in the cowpea under study. The reverse is the

case when there is decrease in the moisture content ,

4.2.4 Ef f ect of protein on Cowpea

The protein content on the non- inf ested cowpea ranged between 5.71 to6.10% and

the protein content in the inf ested cowpea ranged between 5.10 to5.62% . The

protein content with 5g of neempowder was the highest recorded and the least was

when 2g of neempowder was applied. The inf ested cowpea when 2g of neempowder

was the lowest and 5g of neempowder was the highest . The protein content when 5g

of neempowder f avors the inf ested and non- inf ested cowpea.

4.2.5. Ef f ect of neempowder on Cowpea

It was alsoobserved that the cowpea inf ested with insect and preserved with

various quant ity of neempowder were f ound dead and there were nomult iplicat ion

of insect . Alsothe cleaned and healthy cowpea preserved with various quant ity of

neempowder remains clean and f resh without any emergency of insect . Thus, the
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neempowder had persevered the shelf lif e of the cowpea throughout the

experiment thereby prohibit ing insect mult iplicat ion and nodetect ion of lif e insect

during the period of study.
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CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

The ef f ect of organic preservat ives f or the treatment of insects and pest in

agricultural crops was invest igated, based on the experiment conducted, the f ollowing

conclusion was drawn:

i.Neempowder in dif f erent quant ity of 2g, 3g, 4g, and 5g were applied to

cowpea under ambient storage of 28oc using inf ested and non- inf ested cowpea.

ii. Neempowder f avors the non- inf ested cowpea when 5g of neempowder is

applied and alsoshowed noemergence of lif e insect throughout the experiment .

iii. The inf ested cowpea showed nof ur ther emergence of insect and

confirmed death of the ent ire insect int roduced when 5g of neempowder was

used.

iv. Neempowder can be used as an alternat ive preservat ive f or cowpea.

5.2 RECOMMENDATIONS

The following recommendat ion were made at the end of the study f or f ur ther work

i. Famers should be encourage and educated on the ef f ect iveness of use of

neempowder.

ii. The awareness of the use of neempowder as an alternat ive tochemical

should be advocated.
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iii. Other agricultural crop can be tested and treated with the neempowder.
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