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ABSTRACT 

 
Avian Influenza is a viral infectious disease that could completely wipe out a stock of a commercial poultry 

birds farm if appropriate precautionary measures are not taken. It is against this background that we deem it 

necessary to conduct a study on the preparedness of poultry farmers to curb it outbreak in Kwara State, Nigeria. 

Purposive random sampling technique was used to select 121 poultry farmers across the four Agricultural 

Development Project (ADP) administrative zones in the State. Data collected were analyzed using simple 

descriptive statistics. Pearson correlation analysis was used to test the hypothesis. Finding of the study revealed 

that majority (76%) of the respondents were males, 87.6% were married while 32.2% were within the age range 

of 41-50years. Significant percentage (82.65%) of the respondents were aware of the avian influenza outbreak in 

birds, 84.6% understood the symptoms of the disease, but deficient in proper record keeping of recent 

incidences in neighborhood farms.  Although the respondents were highly prepared (means = 5) against avian 

influenza outbreak in the study area but were still rated low in some key elements such as the rate of visiting 

other farms (2.73), proper disposal of all sick birds  (3.55), keeping different  species separate (4.18), 

slaughtering the infected flock (4.16), and throwing away dead birds (3.25). The Pearson correlation analysis 

showed a positive and significant relationship between poultry farming experience and their preparedness 

towards protecting the birds against Avian Influenza (AI) outbreak. The study therefore recommended that 

advisory extension services on the transmission of avian influenza (AI) and other poultry diseases should be 

provided by the respective government agency through proper on-farm demonstration to the poultry farmers 

since they were already aware and are prepared to protect their birds against the occurrence of the disease. 

__________________________________________________________________________________________ 

Key words: Avian Influenza, Farmers, Virus, Preparedness 

 

INTRODUCTION 

 

Poultry production plays an important role in the 

economy of Nigeria because of its substantial 

contributions in the areas of food production, income 

generation and employment opportunities (Adegbola 

1990). Raufu et.al (2009), opined that the expansion 

of the poultry sector is greatly hindered by various 

factors in which poultry disease such as Avian 

influenza (AI) is not excluded. Monne et al (2006),  

explained that AI is a modifiable disease that is acute 

and high in water fowls. Avian influenza could either 

be highly pathogenic (HPAI) comprising of H5NI 

subtype virus or low pathogenic (LPAI) which  is 

made up of the subtypes HINI, H2N2 and others 

depending on the magnitude and degree of occurrence 

(Obayelu 2007). 

You and Diao (2007), revealed that as at April 2006, 

over 325,000 commercial birds in Nigeria were 

identified as having H5NI control measure. In 

Nigeria, where most village households maintain free 

range flocks of poultry as a source of income and 

food, the insurgence of AI was a concern to poultry 

farmers, consumers and the economy as it affects 

market demand and financing of poultry businesses 

(FAO 2010). The outbreak of HPAI also poses a 

serious threat to the livelihood of many poor 

households by disrupting their major source of income 

and source of protein food diets. Poultry farmers are 

at high risk of other health hazards because of their 

regular contact with sick poultry. This is the reason 

why many people refused to eat chickens and eggs to 

avoid being exposed to the risk of this deadly disease. 

This has further led to the closure of several affected 

farms and the devastating effect of unemployment in 

the industry (Olanrewaju 2006). 

The contribution of poultry production to Nigeria 

economy cannot be over emphasized as it provides a 

good source of protein and employment to the over 

increasing population. It is on this premise that the 

study sought to examine the poultry farmers’ 

preparedness towards the protection of avian 

Influenza in Kwara State, Nigeria. 

The broad objective of the study was to analyze the 

poultry farmers’ preparedness towards Avian 

Influenza outbreak in Kwara State Nigeria. The 
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specific objectives of the study were to:  

i. Identify the socio economic characteristics of 

poultry farmers. 

ii. Examine the level of awareness of poultry farmers 

on the outbreak of Avian Influenza 

iii. Examine the poultry farmers preparedness against 

the outbreak of Avian Influenza 

 

 

METHODOLOGY 

 

The study was conducted in Kwara State. The 

population of the study was one hundred and sixty 

(160) poultry farmers who were registered members 

of the Poultry Farmers Association of Nigeria 

(PFAN), Kwara State Chapter. A purposive random 

sampling technique was used to select one hundred 

and twenty one (121) active poultry farmers across the 

four Agricultural Development Project (ADP) 

administrative zones in the state. A well-structured 

questionnaire was used to elicit information from the 

respondents and the results obtained were analyzed 

using simple descriptive statistics such as mean, 

frequency counts, percentages, and standard 

deviation. Pearson correlation analysis was used to 

test for the hypothesis. Poultry farmers’ awareness 

was measured using a ‘Yes or No’ opinion choice 

while a Five-point Likert scale was used to measure 

the level of poultry farmers’ preparedness against the 

outbreak of Avian Influenza. 

 

RESULTS AND DISCUSSION 

 

Socio Economic Characteristics of Respondents 

Results of the data collected on the socio-economic 

characteristics of respondents as shown in Table 2 

indicated that majority of the respondents (86.7 

percent) were within the ages of 31-60 years meaning 

that they are in their youthful ages. Greater 

percentages of the poultry farmers (76 percent) were 

male, 87.6 percent were married and 85.2 percent had 

educational background above the Senior Secondary 

Certificate of Education. It was also evident from the 

findings that majority of poultry farmers (60.3 

percent) used deep litter system of poultry 

management and kept layers more than broilers or 

cockerels. Also 84.3 percent of the poultry farmer had 

above 5 years of poultry farming experience. 

 

Table1: Socio-economic Characteristics of Respondents  
Variables Frequency  Percentage 

Age categories (years)   

Below 30 3 2.5 
31-40 27 22.3 

41-50 39 32.2 

51-60 24 119.8 
61-70 23 19.0 

Above 71 5 4.1 

Sex   
Male  92 76.0 

Female 29 24.0 

Marital Status    
Single   11 9.1 

Married 106 87.6 

Divorced  2 1.7 
Widowed 2 1.7 

Educational Level    
First sch leaving certificate   2 1.7 

WAEC/ NECO 16 13.2 

OND/NCE 22 18.2 
HND/ Bachelor’s Degree  55 45.5 

Postgraduate 26 21.5 

Type of flock keeping   
Cockerels  38 31.4 

Layers  98 81.0 

Broilers   94 83.2 
Turkey  36 29.8 

System of flock keeping   

Deep litter 73 60.3 
Battery cage 48 39.7 

Farming Experience   

Below 5 19 15.7 
6-10 44 36.4 

11-15 26 21.5 

16-20 15 12.4 
Above 20 17 14.0 

Source: Field Survey, 2013 
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Level of awareness of poultry farmers on the 

outbreak of Avian Influenza 

 

Results in Table 2 revealed that majority (82.6 

percent) of the poultry farmers were aware of the 

avian flu outbreak in birds. The symptoms of the type 

of causative pathogens were clearly understood by the 

poultry farmers but the level of record keeping of the 

incidence of poultry disease outbreak is very low (4.2 

percentage). This corresponds to the findings of the 

Avian Influenza control project (AICP, 2011) in 

which the outbreak of the AI on live birds was 

discovered in Obo road life birds sell up market in 

Ilorin Kwara State. 

 

Table 2: Level of awareness of poultry farmers on the outbreak of Avian Influenza 

Variables No. Yes (%) No (%) 

Pre-Knowledge of outbreak of Avian Flu   121 82.6 17.4 

Symptoms of type of pathogens 117 84.6 15.4 

Record of incidence in farm   118 4.2 95.8 

   Source: Field Survey, 2013 

Level of poultry farmer’s preparedness on the outbreak of Avian Influenza 

  

Respondents (Poultry farmers), gave various opinions 

on their level of preparedness on outbreak of avian 

influenza and suggested various measures for 

handling cases of disease outbreak giving different 

mean values as shown in Tables 3. In the areas of 

appropriate poultry handling, it was observed that the 

poultry farmers were adequately prepared with a mean 

rating of 5 to keep the sick birds separate, disinfect the 

poultry house regularly and quarantine new birds 

upon arrival. Within the area of measures or 

precautions to be taken in suspected outbreak, the 

respondents were also prepared with a mean rating of 

5 in four key variables such as bury the infected 

carcasses, use of protective clothing, dispose the 

infected birds far away and report new cases to  

veterinary personnel.  The four key elements under 

the handling of  dead birds received the following 

means values in descending order bury the dead birds 

(4.70), burn the dead birds (4.56), don’t touch the 

birds and report (4.49) and throw the dead birds away 

(3.25). 

 

Table 3: Level of poultry farmers preparedness on the outbreak of Avian Influenza. 

Appropriate poultry handling actions  Means (X)  S.D 

Keep species separate 4.18 0.65 

Keep sick birds separate 4.82 0.46 

Disinfect regularly 4.84 0.42 

Quarantine new arrival (birds) 4.72 0.63 

Visit other farms 2.73 1.47 

Dispose all sick birds   3.55 1.36 

Slaughter the infected flock   4.16 1.04 

Culling the infected carcasses  4.62 0.75 

Use protective clothing 4.67 0.72 

Transport birds far away 4.50 0.95 

Report cases to veterinary personnel 4.76 0.68 

Bury dead birds 4.70 0.90 

Throw dead birds away 3.25 1.75 

Don’t touch dead birds and report 4.49 1.24 

Burning dead birds 4.56 0.97 

Source: Field Survey, 2013 

 

Relationship between socio economic characteristic and preparedness towards protecting birds against 

AI outbreak among poultry farmers. 

 

Findings of this study reveals that only poultry 

experience had a positive and significant relationship 

with the poultry farmer’s preparedness in poultry 

handing, actions in suspected outbreak and handling 

of dead birds. This implies that the higher the 

poultry farmer experience  the more is the possibility 

of his taking precautionary measures towards 

protecting the birds against the outbreak of avian 

influenza. This is in line with the findings of Yorbol 

et.al (2009) in which farming experience is one of 

the important determinants in the prevention and 

control of AI infections. 
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Table 4: Pearson correlation test of relationship between socio economic characteristic of poultry farmers and 

their preparedness towards protecting birds against AI outbreak. 

Characteristics R Significant 

Age  0.116 0.05 

Sex -0.097 0.05 

Poultry farming experience 0.013 0.05 

     Source: Field Survey, 2013 

R value was calculated and tested at r = 5 percent A priori level.  

 

CONCLUSION 

 

The findings indicated that most of the respondents 

were males, married and educated. The respondents 

practiced deep litter system of poultry management and 

majority of them were into egg production. It was also 

discovered that the respondents were aware of avian 

influenza outbreak in poultry and its causative 

pathogens but lacked record of recent farm incidences. 

The respondent’s level of preparedness was very high in 

the proper handling of dead birds. There is a positive 

and significant relationship between poultry farming 

experience and their level of preparedness against avian 

influenza outbreak. 

 

RECOMMENDATIONS 

 

i. Advisory extension services on the transmission of 

avian influenza (AI) and other poultry diseases should 

be provided by the respective government agency. 

ii. The female gender should be mobilized and 

encouraged to embark on poultry businesses 

iii. Extensive campaign mechanism should be engaged 

to educate poultry farmers on how to keep track of 

poultry disease outbreak and how to safeguard against 

its spread 
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ABSTRACT 

 

During the 2007 cropping season, a nursery plot for the generation of initial breeding population was established 

at Faculty of Agriculture Teaching and Research Farm, University of Maiduguri in Nigeria (Latitude 11
0
 14

′
 N 

and Longitude 13
0
 04

′
 E on an altitude of 354 m above sea level). Nine parental-lines (five males and four 

females) were crossed to generate twenty crosses using a line x tester design.  Twenty-nine entries consisting of 

the twenty F1 crosses plus the nine parental cultivars were laid out in a randomized complete block design 

(RCBD) with three replications. The materials were evaluated in two locations (Biu latitude 11
0
 2′ N and 

longitude 13
0
 2

′ 
E and Damboa latitude 11

0
 10.5

′ 
N and longitude 12

0
 46.3

′ 
E) during the cropping seasons of 

2008 and 2009. The study identified the following cultivars and crosses like EVDT-99WSTRCO, EVDT-

99WSTRQPMCO, EVDT-99WSTRCO x EX-DAMBOA WHITE, TZE-WDTSTRQPMCO x EX-DAMBOA 

WHITE and EVDT-99WSTRQPMCO x EX-BIU WHITE as outstanding and stable in yield and yield 

attributing traits across years and locations having means higher than the average yield of all the other cultivars 

and crosses.  These cultivars and crosses could further be evaluated across locations to ascertain their stability. 

__________________________________________________________________________________________ 

Key words: Maize, Performance, Drought, Northern Guinea Savanna, Parents and Crosses 

 

INTRODUCTION 

 

Maize is a major cereal crop in West and Central 

Africa, currently accounting for a little over 20% of 

domestic food production in Africa. FAO (2009) 

estimated that 158 million hectares of maize were 

harvested worldwide in 2008.  Its importance has 

increased as it has replaced other staple foods, 

particularly sorghum and pearl millet (Smith et al., 

1994). It has also become a major source of cash for 

small holder farmers (Smith et al., 1997). Trends in 

maize production indicated a steady growth, mostly due 

to the expansion of cultivated area, but also as a result 

of improved maize yields.  In West and Central Africa 

in the last 20 years, wide spread adoption of improved 

maize varieties in the savannas means that maize is no 

longer a backyard crop but a major cereal grown for 

both cash and food (Fajemisin et al., 1985 Eckebil, 

1991).  

However, there has been a dramatic shift of maize dry 

grain production into the savanna and farmers tend to 

prefer its cultivation to sorghum due to several reasons 

such as resistibility to certain pests and diseases, high-

yielding hybrid varieties and increase in demand 

coupled with the Federal Government imposed ban on 

importation of major cereals (Iken and Amusa, 2004).  

Local production had to be geared up to meet the 

demand for direct human consumption, pharmaceutical 

companies, baby food, breweries, livestock feeds and 

other industries. The production of maize has also gone 

up in Borno State with the introduction and the 

awareness created by the Drought Tolerant Maize for 

Africa (DTMA) Project which is sponsored by Bill and 

Melinda Gate Foundation (Izge and Dugje, 2011). 

Despite its importance and higher yield potential than 

either sorghum or pearl millet, maize productivity is 

limited by several production constraints in the Sudan 

savanna, among which is drought (Izge and Dugje, 

2011). Drought is one of the most important 

environmental stresses affecting agricultural 

productivity worldwide and can result into a 

considerable yield loss. The physiological mechanisms 

involved in cellular and whole plant response to 

moisture stress has generated considerable interest 

because it finally leads to negative effect on crops. The 

effect of drought on maize production and food supplies 

are most severe in the dry savanna zone of West Africa 

(Fajemisin et al., 1985). This is because; rainfall in this 

region is unpredictable in terms of establishment (may 

start early or very late in the season), quantity (some 

times less than 600 mm/annum), and distribution (could 

be poorly distributed) Izge and Dugje (2011).  The 

objective of the study therefore, was to determine the 

performance of some maize crosses and their parental 

cultivars under drought conditions for yield 

improvement and selection. 



 

Dutse Journal of Agriculture and Food Security                                                                       Aminu and Izge 

Volume 1 Number 1 December, 2014 pp 005 - 012  

 

6 
 

MATERIALS AND METHODS 

 

During the 2007 cropping season, the nursery 

experiment for the formation of the initial breeding 

population (F1 crosses) were conducted at the Faculty 

of Agriculture, Teaching and Research Farm, 

University of Maiduguri, Nigeria (latitudes 11
0
 14

′ 
N 

and longitude 13
0
 04

′ 
E on an altitude of 354 m above 

sea level) to produce twenty F1 crosses. The materials 

were generated by crossing five open- pollinated 

droughts tolerant cultivars (EVDT-W99STRCO, 

TZE-WDSTRQPMCO, EVDT-W99STRQPMCO, 

TZE-COMP3DTC1 and BG97TZECOMP3 × 4 obtained 

from the International Institute for Tropical 

Agriculture (IITA) Ibadan, Nigeria with four local 

cultivars (EX-DAMBOA WHITE, EX-DAMBOA 

YELLOW, EX-BIU WHITE and EX-BIU YELLOW) 

which are susceptible to moisture stress but with some 

desirable characteristics liked by the local community. 

The crosses and the parental lines were evaluated 

during the rainy seasons of 2008 and 2009 in two 

locations i.e. in Biu and Damboa in Borno State, 

Nigeria. The materials were laid-out in a randomized 

complete block design (RCBD) with three 

replications. 

 

 

The sowing was carried out in mid and end of August 

(15th - 30th August) in Sudan and Northern Guinea 

savanna each year respectively in order to subject the 

entries to moisture stress.  The plot consisted of four 

rows of 5 m ridges. The plants stand were spaced 75 

cm between rows and 40 cm within rows. All cultural 

practices recommended for maize production were 

followed to ensure a good crop growth and 

development. Data were recorded on five randomly 

selected plant sampled from each plot for twelve 

quantitative traits viz: number of stands per plot, days 

to 50 % tasseling, days to 50 % silking, Anthesis 

silking interval, plant height (cm), ear height (cm), 

number of cobs per plant, number of cobs per plot, 

weight of cobs (g), de-husked cobs weight (g), 100-

seed weight (g) and grain yield (kg/ha). 

Data collected were subjected to Analysis of Variance 

(ANOVA) to test the treatment effects as described by 

Singh and Chaudhary (1985). The treatment means 

were separated using the Duncan’s Multiple Range 

Test (DMRT) according to Duncan (1955). 

 

RESULTS AND DISCUSSION 

 

The results of mean performances for the nine parents 

and the resultant F1 crosses based on their yield and 

agronomic traits in individual years and combined are 

presented in Tables I, 2 and 3 respectively. The results 

indicated that statistical difference (p<0.05) existed 

among the parents and the crosses in yield and most 

of the yield traits. The results corroborates with earlier 

reports by Izge and Dugje (2011) which opined that 

performance in yield and other yield traits among 

hybrids or crosses were significantly different under 

drought or water stress. 

Early maturing as well as drought tolerant parents 

could be identified based on their superior 

performance in some traits evaluated. Generally, 

crosses were high yielding, has shorter plant stature, 

mature slightly earlier and have longer Anthesis 

silking interval (ASI) than their parents. Cultivars or 

materials that had longer ASI and shorter ear height 

exhibited drought tolerance capabilities and had 

correspondingly shorter grain filling periods. This trait 

i.e. longer ASI is desirable and could have contributed 

to the increased grain yield potential even under 

moisture stress. 

Grain yield components differed significantly between 

2008 and 2009. Higher grain yields were obtained in 

2008 than in 2009 and could partly be attributable to 

low rainfalls in 2009 (Appendix 1). In 2008, rainfall 

was more evenly distributed which  

 

 

 

 

 

 

 

was favorable to maize growth. Kamara et al. (2006) 

reported similar findings. 

The potential for drought tolerance and adaptation 

existed among parental lines indicative of their 

performance under moisture stress e.g. EVDT-

W99STRCO (3014.21 kg/ha), EVDT-

W99STRQPMCO (2920.62 kg/ha) (Table 3), TZE-

WDTSTRQPMCO (2817.6 kg/ha), EVDT-

W99STRQPMCO (2535.1 kg/ha) and TZE-

COMP3DTC1 (3098.4 kg/ha) (Table 1).  The same 

potential for drought tolerance also existed among the 

crosses e.g. as in, EVDT-99WSTRCO x EX-

DAMBOA WHITE (3227.03 kg/ha), TZE-

WDTSTRQPMCO x EX-DAMBOA WHITE 

(3174.51 kg/ha) and EVDT-99WSTRQPMCO x EX-

BIU WHITE (3187.92 kg/ha).  These cultivars and 

crosses matured earlier and recorded significantly 

higher grain yield than the farmer varieties (Table 3). 

This result is consistent with the results obtained by 

Kamara et al. (2003) and Menkir and Akintunde 

(2001).  Crosses among early x early plants within 

synthetics are expected to mature earlier than crosses 

among late x late plants so as to escape drought.  

These early maturing parental cultivars could be 

crossed to produce early maturing and drought 

tolerant hybrids that could be adaptable to areas in the 

Sudano-Sahelian region that have lower rainfall 

intensity and duration.  The crosses produced from 

these cultivars could in most cases results in yield 

improvement and are preferred over non-inbred 

progenies. 
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EVDT-99WSTRCO x EX-DAMBOA WHITE and 

EVDT-99WSTRQPMCO x EX-BIU WHITE crosses 

are among the crosses that had better establishment 

across years and locations which showed the donor 

parents and the crosses could be explored for 

developing adaptable cultivars.  These hybrids could 

be subjected to further selection to obtain reliable 

drought tolerant and adaptable varieties that are 

essential for successful production in areas afflicted 

by rainfall scarcity or moisture stress.  Similar work 

was reported by Olaoye et al. (2005) on maize grain 

yield and adaptation to different stress factors.  

Days to tasseling, days to silking and Anthesis silking 

interval had been of paramount importance factors for 

both earliness and drought tolerance (Olaoye et al., 

2005). This study identified EVDT-99WSTRCO x 

EX-DAMBOA WHITE, EVDT 99WSTRQPMCO x 

EX-BIU YELLOW and BG97TZECOMP3x4 x EX-

DAMBOA YELLOW for these traits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, their male parents were early maturing and 

drought tolerant.  The shorter day to maturity is useful 

in environments that experience shorter rainfalls. 

Other important traits for drought tolerance are plant 

height and ear height in which this study identified 

EVDT-99WSTRQPMCOxEX-DAMBOA YELLOW 

and TZECOMP3DTC1 x EX-DAMBOA YELLOW 

having shorter plant height and ear height, which are 

also important in windy and stormy environment. 

Shorter plant trait makes maize plant to carry heavier 

cobs and withstand lodging resulting from wind draft. 

These parental lines and crosses can further be 

subjected to selection for drought tolerance under 

multiple field environments over many years. 
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Table 1: Mean Performance of Maize Parental Cultivars and their Crosses for Agronomic Traits at Biu in 2008 and 2009 Combined 
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1. EVDT-W99STRCO 63.33ab 50.33a-d 54.67a-e 3.33a-c 189.47a-c 78.28a-c 2.13d 58.67a-c 7632a-c 7012a-c 26.00ab 3063.4a 

2 TZE-WDTSTRQPMCO 59.67ab 49.00a-d 49.00a-d 3.33a-c 190.00a-c 83.02a-c 3.20a-d 55.33a-c 8093a-c 7178a-c 26.58a 2817.6ab 

3 EVDT-W99STRQPMCO 65.67a 50.67a-d 56.33a-e 3.17a-c 183.85a-c 81.53a-c 3.03a-d 60.17a-c 8802a-c 8027a-c 24.67ab 2535.1b 

4 TZE-COMP3DTC1 63.00ab 52.00ad 57.33a-e 3.67a-c 190.47a-c 89.33a-c 3.54a-d 59.00ab 94342a 8445ab 26.00ab 3098.4a 

5 BG97TZECOMP3×4 61.00ab 50.00a-d 55.33a-e 3.17a-c 191.12a-c 88.03a-c 3.10b-d 60.50a-c 6285c 5610c 22.08b 2260.0c 

6 EX-DAMBOA WHITE 60.33ab 540.00a 68.33a 1.67cd 193.52ab 122.22a 3.40a-d 57.83a-c 9410a 8453ab 24.67ab 3051.5a 

7 EX-DAMBOA YELLOW 64.17ab 58.83a 65.83a 1.33c-d 191.62bc 129.20a 3.03a-d 58.17a-c 7258a-c 6558a-c 23.83ab 2851.5a 

8 EX-BIU WHITE 65.33a 63.50a 69.50a 2.83c 194.62ab 136.58a 3.37a-d 60.50a-c 7265a-c 6432a-c 23.58ab 1803.6ac 

9 EX-BIU YELLOW 64.17ab 58.33a 64.50a 2.83c 193.45ab 140.82a 4.00a 66.33a-c 7140a-c 6502a-c 25.58ab 1905.5ac 

10 EVDT-W99STRCO×EX-DAMBOA WHITE 63.67ab 47.83a-d 53.00b-e 4.00ab 178.43bc 80.62a-c 3.23a-d 59.50a-c 11240a 9842a 25.00ab 2889.7a 

11 EVDT-W99STRCO×EX-DAMBOA YELLOW 61.50ab 47.50b-d 53.00b-e 3.17a-c 162.48c 73.62bc 3.07b-d 59.00a-c 10168a 8103ab 24.92ab 2904.2a 

12 EVDT-W99STRCO×EX-BIU WHITE 65.17a 51.17a 56.00a-e 3.83a-c 179.58a-c 71.57c 3.07b-d 61.00a-c 11228a 9128a 23.33ab 3202.3a 

13 EVDT-W99STRCO×EX-BIU YELLOW 65.17a 53.17a-c 59.00a-c 4.00ab 192.00a-c 104.07ac 3.40a-d 60.33a-c 10745a 8638ab 25.00ab 3110.6a 

14 TZE-WDTSTRQPMCO×EX-DAMBOA WHITE 59.67ab 54.50a 60.17a 3.67a-c 195.45ab 115.45a 3.20a-d 56.83a-c 9625a 8302ab 25.67ab 2506.7ab 

15 TZEWDTSTRQPMCO×EX-DAMBOA YELLOW 61.50ab 49.83ad 55.17a-e 3.00bc 183.60a-c 87.95a-c 3.83a-c 55.00bc 8910b 8543ab 24.00ab 2247.9ac 

16 TZEWDTSTRQPM CO×EX-BIU WHITE 63.50ab 52.00a-d 58.00a-d 3.83a-c 193.57ab 104.93a-c 3.53a-d 56.67a-c 1162b 8528ab 25.83ab 2283.6ac 

17 TZEWDTSTRQPM CO×EX-BIU YELLOW 59.50ab 49.67ad 55.17a-d 2.83c 177.57bc 96.98a-c 3.25a-d 55.67bc 11220a 5832bc 24.17ab 2463.0c 

18 EVDT-W99STRQPMCO×EX-DAMBOA WHITE 62.50ab 49.00a-d 54.67a-d 3.50a-e 181.67a-c 79.27a-c 3.13a-c 55.33a-c 9227a 6840a-c 23.83ab 1918.8ac 

19 EVDT-W99STRQPMCO×EX-DAMBOA YELLOW 60.67ab 48.83a-d 54.67a-e 3.67a-c 187.72a-c 100.05a-c 3.40a-d 56.50a-c 8442bc 5798bc 23.58ab 1433.9c 

20 EVDT-W99STRQPMCO×EX-BIU WHITE 62.33ab 47.67b-d 53.50a-e 4.17a 172.98bc 81.72a-c 3.47a-d 58.67a-c 94050a 8777ab 25.83ab 3070.3a 

21 EVDT-W99STRQPMCO×EX-BIU YELLOW 65.67a 50.33a-d 56.00e 3,83a-c 182.43a-c 94.58a-c 3.37a-d 59.67a-c 9210a 7083a-c 25.33ab 2254.5ac 

22 TZE-COMP3DTC1×EX-DAMBOA WHITE 59.33ab 47.00b-d 53.33b-e 3.67a-c 186.92a-c 88.87a-c 3.62a-d 58.67a-c 8262a-c 7627a-c 26.42a 2644.2ac 

23 TZE-COMP3DTC1×EX-DAMBOA YELLOW 64.00ab 51.33ad 56.33ae 3.00bc 194.00ac 9.08ac 2.93d 60.83a-c 8428a-c 7485a-c 23.25ab 2508.6ac 

24 TZE-COMP3DTC1×EX-BIU WHITE 60.33ab 52.67ac 58.17ad 3.33a-c 197.67ab 112.80ab 3.57ad 60.17ac 11460a 6753a-c 24.50ab 2827.9ab 

25 TZE-COMP3DTC1×EX-BIU YELLOW 65.17a 51.67abd 58.00ad 3.83ac 208.23a 969.8ac 3.42ad 61.83ac 10357ac 6640ac 34.33ab 3075.7a 

26 BG97TZECOMP3×4× EX-DAMBOA WHITE 55.83b 50.00bc 55.00a-e 3.67a-c 188.85a-c 82.95a-c 3.27a-d 55.00a-c 7860a-c 6967a-c 25.92ab 1970.3c 

27 BG97TZECOMP3×4×EX-DAMBOA YELLOW 60.33ab 45.50d 51.00e 3.83a-c 180.15a-c 69.43c 3.87ab 62.50a-c 8277a-c 7568a-c 26.00ab 1662.4c 

28 BG97TZECOMP3×4×EX-BIU WHITE 62.33ab 49.33a-d 54.17a-e 2.83c 184.10a-c 108.80a-c 2.93d 59.83a-c 7055a-c 6375a-c 22.67ab 1055.8c 

29 BG97TZECOMP3×4×EX-BIU YELLOW 62.33ab 46.50d-c 52.00d-e 3.50a-c 181.55a-c 83.88a-c 3.32a-d 57.50a-c 7827a-c 7120a-c 24.08ab 1283.6c 

 MEAN 62.21 49.87 55.33 3.51 186.02 91.23 3.33 58.83 7835a-c 7064.37 24.75 2395.03 
 S.E. 6.13 4.71 4.74 0.79 20.81 28.60 0.57 6,62 174.96 187.35 2.90 701.46 

              

Means in the same column followed by the same letter(s) are statistically the same at 5% level of probability according to Duncan Multiple Range Test (DMRT). 
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Table 2: Mean Performance of Maize Parental Cultivars and their Crosses for Agronomic Traits at Damboa in 2008 and 2009 Combined 
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1 EVDT-W99STRCO 49.83a-c 51.17bc 55.67d-c 3.33 168.90a-c 64.05bd 1.93ab 38.83 3170.00ab 29317a 18.90a-d 1893.9ab 

2 TZE-WDTSTRQPMCO 57.83ab 52.00a-c 58.50a-d 3.17 167.35a-c 72.18ad 2.10ab 43.00 2983.3ab 2585.0ab 17.27a-d 1583.6ab 

3 EVDT-W99STRQPMCO 54.67a-c 53.83a-c 59.67a-d 3.33 166.17a-c 67.15ad 2.03ab 38.83 2843.7ab 2465.0ab 17.58a-d 1638.8ab 

4 TZE-COMP3DTC1 59.33a 54.00a-c 61.17a-d 3.33 183.02a 89.65ac 2.43ab 37.50 3335.0ab 2895.0ab 18.98a-c 1887.8ab 

5 BG97TZECOMP3×4 54.17a-c 58.17ab 64.00a 3.17 169.58a-c 82.95ad 1.90ab 35.17 2801.7ab 2313.3ab 15.82b-d 1504.2ab 

6 EX-DAMBOA WHITE 62.00ab 64.83a-c 59.00a-d 3.17 171.08a-c 85.12ad 2.20ab 40.17 2856.7ab 2621.7ab 16.50a-d 1637.00ab 

7 EX-DAMBOA YELLOW 59.67ab 64.17a-c 58.67a-d 3.50 169.65a-c 67.88ad 1.97ab 38.50 28.26.7ab 2426.7ab 17.07a-d 1517.6ab 

8 EX-BIU WHITE 76.00a 78.17a 62.67ab 3.50 186.95a 90.77ac 2.13ab 38.17 2626.7ab 2221.7ab 15.68b 1438.2b 

9 EX-BIU YELLOW 60.67ab 70.17a 62.33a-c 3.17 180.52a-c 95.73ab 2.27ab 42.00 2900.0ab 2500.0ab 17.60a-d 1458.2b 

10 EVDTW99STROxEX-DAMBOA WHITE 48.33bc 52.17a-c 57.67a-d 3.33 166.27a-c 69.52ad 2.45ab 41.00 3255.0ab 2761.7ab 19.43ab 1964.2ab 

11 EVDTW99STRCOxEX-DAMBOA YELLOW 52.83a-c 51.17bc 56.50a-d 3.00 151.02bc 63.70bd 2.27ab 40.33 2711.7ab 2131.7ab 17.77a-d 1333.3b 

12 EVDT-W99STRCOxEX-BIU WHITE 56.67a-c 53.83a-c 59.00a-d 3.33 182.68ab 77.63ad 2.23ab 38.67 3016.7ab 2641.7ab 18.07a-d 1711.5ab 

13 EVDT-W99STRCOxEX-BIU YELLOW 53.83a-c 55.83a-c 60.50a-d 3.00 179.37a-c 84.52ad 2.00ab 36.35 2260.0a-c 1780.0b 15.40d-c 1137.0b 

14 TZE-WDTSTRQPMCOxEX-DAMBOA WHITE 57.17ab 59.00a 64.00a 3.33 175.83a-c 103.87a 2.03ab 33.50 2873.3ab 2475.0ab 16.33a-d 1642.4ab 

15 TZE-WDTSTRQPMCO x EX-DAMBOA YELLOW 57.17ab 52.00a-c 56.67b-d 3.33 178.22a-c 77.98a-d 2.10ab 40.50 3071.7ab 2793.3ab 17.18a-d 1766.1ab 

16 TZE-WDTSTRQPMCO x EX-BIU WHITE 54.17ac 57.50ab 62.17a-c 3.33 183.87a 81.33a-d 2.03ab 41.67 2575.0ab 2085.0ab 17.60a-d 1558.1ab 

17 TZE-WDTSTRQPMCO x EX-BIU YELLOW 56.83a-c 54.50a-c 58.33a-d 2.67 173.50a-c 80.68ad 1.60b 40.33 2668.3ab 2246.7ab 16.55a-d 1462.4b 

18 EVDT-W99STRQPMCO x EX-DAMBOA WHITE 53.17a-c 53.33a-c 57.50a-d 3.33 172.50a-c 68.50ad 1.80ab 39.00 28483.ab 2195.0ab 17.88a-d 1440.6b 

19 EVDT-W99STRQPMCO x EX-DAMBOA YELLOW 47.17c 53.33a-c 58.00a-d 2.83 184.48a 85.00ad 1.83ab 37.67 2973.3ab 2433.3ab 15.88b-d 2393.9a 

20 EVDT-W99STRQPMCO x EX-BIU WHITE 49.67a-c 54.50a-c 57.50a-d 3.50 176.70a-c 64.05bd 2.33ab 41.33 2988.3ab 2610.0ab 17.83a-d 1705.5ab 

21 EVDT-W99STRQPMCO x EX-BIU YELLOW 50.17a-c 54.00a-c 57.17a-d 3.50 162.85a-c 60.93bd 2.40ab 39.83 2990.0ab 2570.0ab 19.83a 1541.8ab 

22 TZE-COMP3DTC1 x EX-DAMBOA WHITE 50.67a-c 52.00a-c 54.83d 3.33 158.05a-c 60.90bd 2.40ab 41.00 3145.0ab 2735.0ab 18.52a-d 1670.9ab 

23 TZE-COMP3DTC1 x EX-DAMBOA YELLOW 57.83ab 56.33a-c 60.83a-d 3.33 182.38a-b 68.87ad 2.30ab 42.83 3546.7a 3141.7a 15.10d 1909.7ab 

24 TZE-COMP3DTC1 x EX-BIU WHITE 56.00a-c 55.50a-c 59.67a-d 2.83 189.55a 93.13ab 1.63b 36.50 2890.0ab 2411.7ab 16.55a-d 1535.2ab 

25 TZE-COMP3DTC1 x EX-BIU YELLOW 57.83ab 56.33a-c 61.83a-c 3.00 186.17a 85.90ad 2.13ab 40.33 3050.0ab 2625.0ab 17.50a-d 1693.3ab 

26 BG97TZECOMP3×4 x EX-DAMBOA WHITE 57.00ab 52.67a-c 57.83a-d 3.00 166.63a-c 80.43ad 2.33ab 36.67 2651.7ab 2230.0ab 17.77a-d 1432.1b 

27 BG97TZECOMP3×4 x EX-DAMBOA YELLOW 53.17a-c 49.67c 54.70d 3.50 162.83a-c 50.45d 2.9a 40.50 3511.7a 3076.7a 18.83a-d 1684.8ab 

28 BG97TZECOMP3×4 x EX-BIU WHITE 57.00a-c 52.50a-c 58.00a-d 3.33 177.93a-c 68.18ad 2.10ab 40.83 3083.3ab 2660.0ab 17.98a-d 16667ab 

29 BG97TZECOMP3×4 x EX-BIU YELLOW 49.50a-c 51.17bc 55.67d-c 3.00 167.38a-c 55.50bd 2.40ab 35.83 3068.3ab 2851.7ab 17.63a-d 1833.9ab 

 MEAN 53.82 53.94 58.61 3.21 172.80 74.67 2.15 39.20 2948.86 2531.55 17.42 1645.95 

 S.E. 7.00 4.95 4.81 0.75 22.43 27.04 0.79 6.68 764.43 789.36 2.66 642.79 

 
Means in the same column followed by the same letter(s) are statistically the same at 5% level of probability according to Duncan Multiple Range Test (DMRT). 
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Table 3:  Mean Performance of Parental Cultivars and Crosses for Agronomic Traits in Maize at Biu and Damboa in 2008 and 2009 Combined 
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1. EVDT-W99STRCO 59ab 49.25d-f 55.58c-f 3.58a 164.18d-e 66.16d-e 2.43bc 48.75a-c 5400.82a-d 5071.73a-c 23.45a 3014.21ab 

2 TZE-WDTSTRQPMCO 59ab 51.42b-f 55.58c-f 3.50ab 178.68a-d 77.60b-e 2.65bc 49.17a-c 5538.37a-e 4881.75a-c 21.93a-d 2873.02a-c 

3 EVDT-W99STRQPMCO 60ab 53.08a-e 58.00a-e 3.58a 175.01b-e 74.34c-e 2.53bc 49.50a-c 5322.75a-d 4745.83a-c 21.13a-c 2920.62ab 

4 TZE-COMP3DTC1 61a 54.25a-c 59.25a-d 3.50ab 186.74a-c 94.49a-c 3.00a-c 50.25a-c 6233.34a 5370.06a-c 22.49a-b 2487.90bc 

5 BG97TZECOMP3×4 58ab 52.33a-f 57.17a-f 3.47ab 180.33a-d 93.99a-d 2.50bc 47.83a-c 4543.33d 3961.76c 18.95d-e 2382.13bc 

6 EX-DAMBOA WHITE 56ab 62.92a 67.67a 3.08ab 182.30a-d 83.67a-e 2.80a-c 49.00a-c 6133.35a-c 5537.54ab 20.58a-e 2114.62c-d 

7 EX-DAMBOA YELLOW 57ab 61.50b 66.25a 3.08ab 173.67bc 73.54c-e 2.50bc 48.33a-c 5042.56a-d 4492.55a-c 20.45a-e 2184.50c-d 

8 EX-BIU WHITE 61a 75.83a 71.83a 3.17ab 192.28a-c 95.18a-c 2.75a-c 49.33a-c 5042.56a-d 4326.71a-c 22.63a-b 2520.91a-c 

9 EX-BIU YELLOW 57ab 60.33a 65.92a 3.17ab 201.13a 114.16a 3.13ab 49.17a-c 5020.86a-d 4500.85a-c 21.36a-e 2581.83a-c 

10 EVDT-W99STRCO x EX-DAMBOA WHITE 56ab 50.00c-f 55.33c-f 3.67a 172.35b-e 65.07d-e 2.84a-c 50.25a-c 5847.51a-d 5301.73a-c 22.22a-c 3227.03a 

11 EVDT-W99STRCO x EX-DAMBOA YELLOW 57ab 49.33d-f 54.75c-f 3.08ab 156.75e 61.66c-e 2.67bc 49.67a-c 5290.06a-d 4617.54a-c 21.34a-e 2768.81a-c 

12 EVDT-W99STRCO  x EX-BIU WHITE 61a 52.50a-e 57.50a-f 3.58a 181.13a-d 84.60a-e 2.65bc 49.83a-c 5572.52a-d 4885.06a-c 20.70a-e 2941.22ab 

13 EVDT-W99STRCO x EX-BIU YELLOW 58ab 54.50a-c 59.75a-c 3.50ab 185.68a-d 94.29a-c 2.70bc 48.33a-c 4902.57a-d 4209.23bc 23.20a 2561.53a-c 

14 TZE-WDTSTRQPMCO x EX-DAMBOA WHITE 59ab 56.75a 62.08a 3.50ab 185.64a-d 10-9.60a 2.62bc 45.17bc 5599.22a-d 4888.35a-c 21.00a-e 3174.51a 

15 TZE-WDTSTRQPMCO x EX-DAMBOA YELLOW 59ab 50.92b-f 55.92c-f 3.17ab 180.91a-d 82.97a-e 2.97a-c 47.75a-c 5490.85a-d 5018.32a-c 20.59a-e 3007.03ab 

16 TZE-WDTSTRQPMCO x EX-BIU WHITE 59ab 54.75a-c 60.08a-c 3.58a 188.72a-e 93.13a-d 2.78a-c 53.17a 5418.00a-d 4806.72a-c 21.72a-e 2920.80ab 

17 TZE-WDTSTRQPMCO x EX-BIU YELLOW 59ab 52.08a-f 56.75b-f 2.75b 175.,53b-e 88.83a-d 2.43c 47.50a-c 4644.25c-d 4039.22c 20.36a-e 2462.72bc 

18 EVDT-W99STRQPMCO x DAMBOA WHITE 58ab 51.17a-f 56.08c-f 3.42ab 177.11a-e 63.88d-e 2.47bc 47.17a-c 5387.59a-d 4517.53a-c 21.36a-e 2679.74a-c 

19 EVDT-W99STRQPMCO x DAMBOA YELLOW 54b 51.08a-f 56.33c-f 3.25ab 151.91e 70.69c-e 2.67bc 47.08a-c 4707.50b-d 4115.82bc 19.73c-e 2487.90bc 

20 EVDT-W99STRQPMCO x BIU WHITE 56ab 51.08a-f 55.50c-f 3.83a 174.84b-e 62.88e 2.90a-c 50.00a-c 6194.35ab 5693.35a 21.83a-d 3187.92a 

21 EVDT-W99STRQPMCO x BIU YELLOW 58ab 51.17a-f 56.58b-f 3.67a 172.64b-e 77.76b-e 2.88a-c 49.75a-c 5400.01a-d 4826.72a-c 22.58a 2924.21ab 

22 TZE-COMP3DTC1 x EX-DAMBOA WHITE 56ab 48.42e-f 54.08e-f 3.33ab 162.35c-e 74.88c-e 3.01a-c 49.83a-c 5703.31a-d 5180.83a-c 22.49a-b 2657.61a-c 

23 TZE-COMP3DTC1 x EX-DAMBOA YELLOW 61a 53.83b-f 58.58a-e 3.17ab 158.6e 79.98b-e 2.62bc 51.83ab 5987.30a-d 5313.34a-c 19.18d-e 2506.72bc 

24 TZE-COMP3DTC1 x EX-BIU WHITE 59ab 54.08a-d 58.92a-d 3.08ab 219.03a 132.13a 2.60bc 48.33a-c 5175.03a-d 4582.53a-c 20.53a-e 2681.50a-c 

25 TZE-COMP3DTC1 x EX-BIU YELLOW 62a 54.00a-d 59.75a-c 3.42ab 221.41a 143.88a 2.78a-c 51.08a-c 5203.34a-d 4632.55a-c 20.92a-e 1771.53d 

26 BG97TZECOMP3×4 x EX-DAMBOA WHITE 57ab 51.33a-f 56.42b-f 3.33ab 177.74a-e 81.69b-e 2.80a-c 44.83c 5255.85a-d 4598.34a-c 21.84ad 1701.23d 

27 BG97TZECOMP3×4 x EX-DAMBOA YELLOW 57ab 47.58f 52.75f 3.67a 171.49c-e 59.94e 3.38a 51.50a-c 5894.23a-d 5322.50a-c 22.42a-c 2023.60cd 

28 BG97TZECOMP3×4 x EX-BIU WHITE 60ab 50.92b-f 56.08c-f 3.08ab 181.02a-d 88.49a-d 2.52bc 50.33a-c 5069.23a-d 4517.5a-c 20.33a-e 1961.27cd 

29 BG97TZECOMP3×4 x EX-BIU YELLOW 56ab 48.83ef 53.83ef 3.25ab 174.47b-e 69.69c-e 2.86a-c 46.67a-c 5447.53a-d 4985.8a-c 20.86a-e 2058.83cd 

 MEAN 58 51.91 56.97 3.36 179.41 82.95 2.74 49.01 5392.08 4797.96 21.08 2917.75 

 S.E. + 6.58 4.83 4.78 0.78 21.64 27.83 0.69 6.65 1480.79 1437.57 2.78 910.34 

          Means in same column followed by the same letter(s) are statistically the same at 5% level of probability according to Duncan Multiple Range Test (DMRT). 
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CONCLUSION AND RECOMMENDATION 

 

Maize production was found to be limited by moisture 

stress. Results however, indicated that drought 

tolerant maize cultivars and their crosses evaluated 

gave appreciable yield even under moisture stress.  

However, some crosses appeared to be superior to the 

parental cultivars under drought stress. Parents such 

as EVDT-99WSTRCO (49.25 days to 50 % tasseling) 

and crosses EVDT-99WSTRQPMCO x EX-

DAMBOA YELLOW (49.33), TZE-COMP3DTC1 x 

EX-DAMBOA WHITE (48.42), BG97TZECOMP3 × 4 

x EX-DAMBOA YELLOW (47.58) and 

BG97TZECOMP3 × 4 x EX-BIU YELLOW (48.83) 

matured earlier than the other entries indicating their 

inherent genetic potential for early maturity, drought 

tolerance or drought escape. 

 

 

The study also identified the following cultivars and 

crosses that were found to be stable across  years 

having mean yield higher than the average yield of all 

the cultivars and crosses viz: EVDT-99WSTRCO 

(3014.21 kg/ha), EVDT-99WSTRQPMCO (2920.62 

kg/ha), EVDT-99WSTRCO x EX-DAMBOA WHITE 

(3227.03 kg/ha), TZE-WDTSTRQPMCO x EX-

DAMBOA WHITE (3174.51 kg/ha), EVDT-

99WSTRQPMCO x EX-BIU WHITE (3187.92 kg/ha) 

and TZE-WDTSTRQPMCO x EX-DAMBOA 

YELLOW (3007.03 kg/ha). These crosses could be 

recommended for grain production under moisture 

stress. However, further evaluation across locations 

needs to be undertaken to ascertain their stability. 
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Appendix 1. Annual Rainfall (mm) at 10 Days Interval at Biu and Damboa in 2008 and 2009 

 

Month  

0 - 10 11 - 20 21 - 30 Total 

BIU DAMBOA BIU DAMBOA BIU DAMBOA BIU DAMBOA 

2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 

January  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

February 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

March  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

April 0.0 4.5 0.0 0.0 5.0 34.1 45.0 13.0 29.9 1.2 0.0 0.0 34.9 39.8 0.0 0.0 

May 16.7 114.1 5.5 27.0 54.0 10.0 3.0 4.9 70.5 7.2 73.0 10.0 141.2 131.3 123.5 50.0 

June 48.2 100.1 32.5 26.5 41.3 170.3 56.0 0.0 67.7 65.3 20.0 23.0 157.2 335.7 55.5 54.4 

July 51.1 3.0 110.5 60.0 90.2 43.9 180.5 97.0 72.4 168.2 114.0 104.0 213.7 215.1 280.5 164.0 

August 20.2 97.2 79.5 171.0 69.3 57.9 65.5 0.0 145.1 143.9 172.5 109.0 234.6 199.0 432.5 377.0 

September 95.0 87.1 23.0 100.0 57.5 12.6 0.0 0.0 14.6 35.5 0.0 20.0 167.1 135.2 88.5 120.0 

October 12.9 47.1 26.5 0.0 13.2 106.2 0.0 0.0 0.0 23.8 0.0 0.0 26.1 177.1 26.5 0.0 

November 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Annual Total  

( mm) 

244.1 453.1 277.5 384.5 330.5 435.0 350.0 114.9 400.2 445.1 379.5 293.0 974.8 1333.2 1007.0 765.4 

 

Source: PROSAB Weather Station, 2008 and 2009. 
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ABSTRACT 

The study analyzed the socio-economic and farm level characteristics influencing adoption of rice production 

technologies in Lavun Local Government Area of Niger state. A total of 76 respondents were randomly selected 

from 24 villages and data were collected using structured questionnaire. Descriptive statistics, adoption index 

and discriminate analysis were used in the data analysis. The results reveal that the mean age of the respondents 

was 38.70 years while the average farm size of the respondents was found to be 2.4 hectares. Also 40.78 percent 

of the respondents acquired one form of formal education or the other ranging from primary to tertiary 

education. Furthermore, more than half of the respondents (53.95 percent) were not members of any co-

operative societies. Majority of the respondents (52.26 percent) were found to be medium adopters of new 

technologies. It is therefore suggested that an avenue should be provided for favorable price to farmers to 

increase their farm income to enable them adopt improved technologies, while special agricultural programmes 

should be organized on rotational basis to take care of less mobile farmers. 

__________________________________________________________________________________________ 
 

INTRODUCTION 

Nigeria, with a substantial proportion of its population 

engaged in agriculture, the desire to promote domestic 

production of food and cash crops to satisfy its 

increasing population and growing industrial sector 

needs not to be over emphasized. 

To attain the realization of this goal, small-scale 

farmers responsible for the bulk of the food produced 

cannot be ignored. These categories of farmers are 

willing to adopt new and appropriate technologies and 

techniques that will improve their productivity and put 

the nation on the path of self sufficiency.  

However, the introductions of new technologies to 

small-scale farmers often ignore the influence of 

socio-economic characteristics of the farmers on the 

adoption of these technologies. This usually leads to 

the unfavorable consequence of outright rejection or 

low adoption rate of the technologies. The inadequate 

focus on the socio-economic characteristics is one of 

the major reasons for low output especially among 

small-scale rice farmers. The social, economic and 

cultural environment of the small scale farmers are 

generally acknowledged to be backward, difficult and 

characterized by high level of poverty, illiteracy, lack 

of social amenities, poor self concept and lack of 

motivation to change (Mahmood, 1997).  

Presently, emphasis is placed on the use of improved 

technologies for increased rice production using the 

Agricultural Development Projects (ADPs) to procure 

large quantities of improved technologies which are 

passed on to small scale farmers for adoption. 

Incidentally, some small-scale farmers adopt the 

technologies while some do not. Much work has been 

done on the technology needs of farmers and how to 

facilitate technology adoption in Nigeria to achieve 

the desired goals. However, many of the technology 

programmes have failed to solve the problem of 

agricultural development. This failure could be traced 

to bad planning and implementation due to inadequate 

information on the socio-economic characteristics of 

farmers.  

Socio-economic and farm level characteristics 

inf1uencing adoption of rice production technologies 

have not been fully established in the study area. 

Therefore, a study needs to be carried out to provide 

information on socio- economic and farm level 

characteristics inf1uencing adoption of improved rice 

production technologies in the area. The specific 

objectives are to determine the following: 

i. Socio-economic and farm level characteristics of the 

respondents; 

ii. Rate of adoption of improved rice production 

technologies in the study area; 

iii. Influence of socio-economic characteristics on the 

adoption of rice production technologies. 
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METHODOLOGY   

Lavun Local Government Area is located in the 

Southern Guinea Savanna region of Nigeria. The area 

falls within Latitude 8° - l0
o 

north of the Equator and 

Longitudes 3° - 8° east of the Greenwich Meridian. 

The study area experiences two distinct climatic 

seasons in a year (Wet and dry season). Rainfall is 

steady, evenly distributed, falling between mid April 

to November and a mean of 1000.00 mm per annum 

with its peak in August. Lowest temperature is 

recorded during the harmattan in the months of 

November to March. Average monthly temperature 

ranges from 23°C to 29°C. The vegetation consists 

mainly of short grasses, shrubs and scattered trees. 

The soils of the area are predominantly light and well 

drained. Major crops grown include rice, sugar cane, 

sorghum, pearl millet, maize, cowpea, yam and 

melon. Livestock reared include goat, sheep and 

cattle. (NSADP, 1994). Data for the study were 

obtained from a combination of primary and  

secondary sources.  

Mainly the data were collected through primary 

source, however, secondary data was obtained from 

records and documents provided by the Niger State 

Agricultural Development Programme (NSADP). 

Additional secondary data came from official 

documents of the state Ministry of Agriculture and 

Natural Resources (MANR) as well as other 

publications on adoption of rice production 

technologies. The primary data were obtained from a 

cross-sectional survey of the farmers who are directly 

involved in rice production through the use of 

Structured Questionnaire.  The sampling method was 

based on the existing Niger State Agricultural 

Development Programme activities. Rice production 

farmers were randomly selected from the two (2) 

extension blocks of the area. Four (4) cells were 

randomly selected from each block, three (3) villages 

from each cell and 4 farm families were selected 

from each village to give a total of seventy-six (76) 

selected rice farmers. 

 

 

 

Descriptive statistics (Minimum, maximum, means, 

standard errors, frequency distribution and 

percentages) were used. Adoption index was 

employed to determine the rate of adoption of existing 

rice production technologies (Improved varieties, 

spacing practice, fertilizer, agro-chemicals, land 

preparation and milling technologies) in the study 

area. The adoption index of each farmer ranges from 

1-6 depending on the number of proven practices or 

technologies adopted by the farmer. Based on the 

adoption index, farmers were classified into three 

categories: Low adopters (1-2 Technologies), Medium 

adopters (3-4 Technologies) and High adopters (5-6 

Technologies).     

Based on adopters’ categories, discriminate analysis 

was carried out to determine which of the selected 

socio-economic and farm level characteristics helped 

to explain the variations in the rates of adoption. In 

essence, discriminate analysis was used to select from 

the variables, the ones that discriminate or account for 

differences between the three categories of adopters. 

In similar study, AESON (2004) used discriminate 

analysis to select the variables which best discriminate 

between effective extension agents and Ineffective 

extension agents. The discriminate analysis model 

used is:-  

Z= a+b1+x1+b2+x2+ b3+x3+ b4+x4+ b5+x5+ b6+x6+ 

b7+x7+ b8+x8+ b9+x9 ………………………………… (1) 

Where Z = Adoption index 

a = Constants 

b1-b9 = Coefficients of discriminate variables 

x1 = Age (Yrs)  

X2 = Household size (No.) 

X3  = Farming experience (Yrs) 

X4 = Number of visits to market  

X5  = Estimated farm income (N) 

X6  = Farm size (Ha) 

X7  = Distance of residence to farm km. 

X8  = Distance of residence to market (Km) 

X9  = Number of rice farm. 

RESULTS AND DISCUSSION 

 

Socio-Economic and Farm Level Characteristics of 

Respondents.  

 

Age of respondents.  

The study revealed that the respondents' minimum, 

mean and maximum ages fitted into the three broad age 

groups (Young, Middle and Old). In an earlier study, 

Igben (1988), commenting on the personal 

characteristics of farmers, postulated that elderly 

farmers resist adoption of new innovations because they 

feared risk of their security or prestige. However, the 

maximum age of 67 years for respondents in the study 

area showed that elderly farmers were involved in rice 

production and technology adoption.  

 

Farming experience of respondents  
 

Table 1 indicates that the mean farming experience of 

the respondents was 23.60 years which shows that they 

have longer years of rice farming experience. The 

respondents' longer years of experience in farming is 

expected to affect adoption of technologies. This is 

because experience is said to be the best teacher, and it 

enables farmers learn to overcome the problems 

encountered in the previous adoption process.  
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Household size of respondents 

From Table 1, it is evident that the maximum household 

size of the respondents in the area of study was 29, 

while the mean figure for the household size was 9. 

This means that most of the respondents had large 

household size. Household size determines the 

proportion of food crops grown and which a farmer 

may decide to grow using the adopted technologies. 

Another implication of large family size is that family 

expenditure may tend to draw more on family income 

which will eventually result to being left with only a 

meager sum saved and invested on adoption of 

improved technologies.  

 

Frequency of visit to market per month by 

respondents  

Findings, as revealed in Table 1, shows that three visits 

are the maximum number of visit to market outside the 

locality. This has implication for technology adoption 

because cosmopolitans exposes farmers to agricultural 

news and information; therefore, the higher the number 

of visits to markets outside the farmers' locality, the 

more likely he will be exposed to agricultural news and 

information not available within his locality.  

  

Estimated farm income of respondents 
The analysis of respondents' farm incomes reveals N1l, 

000, N200, 000 and N84, 385.93 as minimum, 

maximum and mean incomes, respectively. The mean 

incomes of N84.385.93 were attributed to high cash 

yielding characteristics of rice production. According to 

Mahmood (1997), farmers with higher incomes will 

find it easier to afford the cost of technology adoption 

than the low-income farmers.  

 

Educational status of respondents  

Moor (1997), revealed that the educational level of a 

farmer does not only increase his productivity but also 

raises his ability to understand and evaluate the 

information on new techniques of farming. This 

probably explains why all the 19.74 percent respondents 

(Table 2) who had tertiary education were found to 

belong to only high and medium adopter's category. 

Other important feature of educational status noticed in 

the study area is that the group of respondents who had 

either primary or those who never went to school at all 

belongs to the low adopters’ category. Thus, this result 

therefore indicates that the higher the level of education 

of a farmer, the more enlighten he will be and is likely 

that  they would adopt new innovations and be a 

successful user of the new technologies. This is likely, 

because of their exposure to sophisticated channels of 

farm information like the electronic and print media.  

 

Group Dynamics  

The results in Table 3 show that more than half of the 

respondents were not members of any cooperative 

societies and associations. The table also shows that 

only 27.63 percent of the respondents had full 

membership in cooperative societies and associations, 

while 18.42 percent had only part time membership. 

This situation may not be unconnected to lack of 

adequate awareness, publicity and absence of 

institutional support. Most of the cooperators noted that 

lack of assistance from relevant government agencies is 

adversely affecting their abilities to organize extension 

activities for their members. The importance of 

cooperative societies arises from the fact that the small-

scale individual farm holdings of peasant production 

can no longer cope effectively with technological and 

capital demands of modern production. Poole (1994) 

reported that government of many developing 

countries, Nigeria inclusive, are unable to provide 

essential agricultural services such as extension 

services. However, this vacuum could be filled by 

specialized organizations like Non-Governmental 

Organizations (NGO's) and the Community Based 

Organizations (CBO’s). This therefore makes it 

important to exploit the possibilities of involving other 

stakeholders in the agricultural sector such as farmers' 

cooperative societies into the extension delivery 

system.   

Number of rice farms cultivated by respondents  

Table 4 shows that the maximum number of rice farms 

cultivated in the study area was three. One important 

feature of note in the study area is the scattered and 

fragmented nature of farm holdings for those who have 

more than one farm. This scenario has serious 

consequences for mechanization most especially where 

these farm plots are far apart. 

 

Farm size of respondents  
Table 4 indicates that the mean farm size in the study 

area was 2.4 hectares which implies that majority of 

the respondents were in small scale farming. The 

lesson to be drawn here is that, a situation where a 

large percentage of farmers have access only to small 

pockets of land does not promote agricultural 

production beyond subsistence level 

 

Distance of respondents' residence to farm  

Table 4 reveals that the longest distance between the 

respondents' farms to  

their homes was 25 kilometers with mean distance of 

7.6 kilometers. The above situation affects the 

transportation activities of the farmers. It will also affect 

the ease with which credit supervision or extension 

agents visit to the farmers' farm for assessment and 

complementary services which are required for a 

sustainable technology adoption. An added implication 

is that the closer the farms are to their homes, the more 

likely the efficiency in the use of technology will be 

achieved. 

 

Distance of respondents' residence to market  
The distance between farmers' residence to the nearest 

major village market in Table 4 recorded 13 kilometers 

as the longest distance between farmers' residence to 

market while no farmer's house was less than 0.2 
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kilometer to market places. Low distance between place 

of residence and market places will reduce the cost of 

transportation and eventually promote the socio-

economic advancement of the farmers.  

 

Adoption of Rice Production Technologies 

        Table 5 shows that more than half of the respondents 

(55.26 percent) were medium adopters, 25 percent were 

low adopters and only 19.74 percent were high adopters. 

The result suggests that most of the rice farmers in the 

study area were medium adopters of rice production 

technologies and practices. This is attributable to the 

availability of new rice varieties; however some farmers 

are still skeptical in adopting such new innovations. 

Other reason for low adoption is inadequate supply and 

high cost of technological inputs such as fertilizer.    

       

Influence of Respondents' Socio-Economic and 

Farm Level Characteristics on Adoption of Rice 

Production Technologies.  

Findings, as indicated in Table 6, show that six socio-

economic variables out of nine are considered 

significantly important for discriminating between the 

three categories of adopters. The six variables, in their 

order of importance, are farm income, farm size, 

number of rice farms, number of visits to market outside 

locality, distance of residence to market and farming 

experience.  

A closer look at the variables shows that the first three 

discriminating variables (estimated farm income, farm 

size and number of rice farms) are directly related, 

while the last three variables (number of visits to market 

outside the locality, distance of residence to market and 

farming experience) are slighted related. Thus, it would 

not be too surprising that farmer with high incomes, 

large farm size and more number of rice farms were in 

the high adopters' category. This is likely, because of 

their relatively high number of visits to market outside 

their locality and the exposure of such farmers to greater 

understanding of existing technologies. In line with this, 

Mahmood (1997) stressed that farmers with high socio-

economic status in terms of income, will be more 

willing to adopt new technology because they will 

accept higher risk than poor farmer. This finding is also 

in agreement with the report of Oladele et al. (1999) 

that socio-economic status, such as farming experience 

and cosmopolitans influence promotes the adoption of 

new technologies.  

 

Table 1. Socio-economic characteristics of the respondent 

Socio-economic characteristics Minimum Maximum Mean SE 

Age 19 67 38.70 1.27 

Farming Experience 4 59 23.6 1.44 

Household size 2 29 9.00 0.72 

Frequency of visits to market/month 1 3 1.00 0.615 

Estimated annual farm income (N) 11, 000 200, 000 84, 385.93 422.93 

Source: Field Survey, 2011 

 

Table 2: Distribution of respondents according to education level 

Education level                                    Frequency                                      Percentage  

Never been to school     17    22.37 

Quranic only      14    18.42 

Primary      16    21.05 

Secondary      12    15.78 

Tertiary        7      9.22 

Adult classes     10    13.16 

 Total       76    100.00 

Source: Field Survey, 2011 

 

Table 3: Distribution of respondents according to membership of association  

Membership of association               Frequency                                         Percentage 

No membership                    41     53.95 

Part time membership    14     18.42 

Full time membership    21     27.63 

Total       76     100.00 

Source: Field Survey, 2011 
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Table 4: Farm level characteristics of the respondents. 

Farm levels characteristics      Min.  Max.  Mean`           SE 

Number of rice farm                       1                3        1              0.006 

Farm size (ha)                     0.6             5.2        2.40   0.160 

Distance of farm to residence (km)       0.5              25        7.60   0.645 

Distance of residence to nearest            0.2                 13              3.80                         0.425                    

local market (km)       

Source: Field Survey, 2011 

 
Table 5: Adopters categories of the respondents 

Adopter category                   Adoption index range       Frequency             Percentage            

Low adopters                                   1-2                                  19                       25.00  

Medium adopters                             3-4                                  42                       55.26    

High adopters                                  5-6                                  15                       19.74 

Total                                                                                        76                     100.00               

Source: Field Survey, 2011 

                                                                   

Table 6: Estimated discriminant function for socio-economic characteristics of adopter     categories of 

the respondents  

Estimated parameters       Functions   

Estimated farm income      0.576
**

 

Farm size        0.466
**

 

Number of rice farm       0.406
*
 

Number of visits to outside markets     0.390
*
 

Distance of residence to market      0.260
*
 

Fanning experience       0.178
*
 

Distance of farm to residence      -0385 

Household size       0.043 

Age         0.067 

Group centeriods low adopter      -0.646 

Group centeriods medium adopter                   -6.54e -02 

Group centeriods high adopter      0.971 

Source:- field survey data 2011 

*  Significant at p<0.05 

** Significant at p<0.01 

 

CONCLUSION 

Technologies are a key element in the modernization 

of agricultural production. However, available 

information from the study indicates that the adoption 

of rice production technologies has not been 

optimized in the area. The respondents were generally 

medium adopters with low socio- 

 

 

 

economic status in terms of educational level, farm 

size, among others. Estimated farm income, farm size, 

number of rice farms, number of visits to market 

outside locality, distance of residence to market and 

farming experience were some of the socio-economic 

and farm level characteristics influencing adoption of 

rice production technologies in the study area.  

RECOMMENDATIONS  

i. Farmers in the study area should be encouraged 

to form cooperative societies so that they can 

pool their resources together to increase their 

scale of operations. This will enable them to take 

advantage of large-scale production, enhance 

technology adoption and improve their 

accessibility to inputs and institutional credits. 

This could equally serve as a channel for 

disseminating relevant information.  

ii. Enlightenment campaigns should be carried out 

in the area to educate both adopters and non-

adopters alike on the numerous socio-economic 

benefits of adoption of improved production 

technologies. 

iii. Stakeholders should provide an avenue for 

favorable price to farmers to increase their 

farm income to enable them adopt new 

technologies.  

iv. Policies and plans should be put in place to 

remove socio-economic barriers such as land 

tenure that restrict the use of land for farming 

purposes.  

v. Low literacy level should be addressed through 

provision of special literacy programme for 

farmers.  
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ABSTRACT 

The study examined temporal and spatial prices variation of cowpea in Kiyawa Local Government Area of 

Jigawa State. Four cowpea markets (Duhuwa, Kazuba, Kiyawa and Shuwarin) were purposively selected. Cost 

route survey was used to collect cowpea prices from 260 selling agents, 208 respondents were for temporal 

variation, while 52 respondents were selected for spatial price analysis. Shuwarin market was selected as the 

base market in the spatial survey and cowpea retail prices were collected weekly for 3 month. Similarly the 

month of September was selected as the base month for the temporal price variation and weekly prices of the 

commodity were collected for 12 month. Data were analyzed using descriptive statistics such as mean, 

percentages, variance and standard deviation. Results revealed that, April was the peak price month (N58/kg) 

while September was the lowest price month (N34/kg) on the temporal perspective. Spatial price survey 

revealed Shuwarin as the highest cowpea price market (N51/kg) and Duhuwa was the least (N46/kg) in terms of 

cowpea arbitrage across all the markets studied. Quarterly and geographical assessment of cowpea prices 

showed seasonal and spatial price fluctuation. Thus, it was concluded that, cowpea exhibited a well-marked 

seasonal and spatial price differentials which could be useful for price policy promulgation at local, state and 

national level. 

__________________________________________________________________________________________   

Key words: Cowpea, Markets, Spatial, Temporal, Variability. 

 
INTRODUCTION 

Cowpea (Vigna unguiculata Walp L), a multi-variety 

crop, is grown by farmers throughout the world 

(Singh and Rachie, 1985). Nigeria is reported as the 

largest producer and consumer of cowpea across the 

world (Kormawa, 2000).  

Indeed the country accounted for about 32 percent and 

57 percent of world area under production and total 

production (yield) respectively. However Donli and 

Emechebe (1988) reported that substantial production 

comes from the drier regions of Northern Nigeria. The 

region had about 4 million hectares under cultivation 

with about 1.7 million tones of cowpea output 

annually (Musa, 2003). 

Price and market phenomena are growing in 

importance as the key factors influencing the success 

or failure of effort to improve food production and 

consumption in the country. Farmers stay in business 

regardless of the effect of the business fluctuation 

upon the demand for farm products. This behavior 

assures consumer of the availability of product, but 

also means great instability in product prices ( Kohls, 

1990). Farmers are not only interested in higher yield 

per se, but also better prices that would facilitate a 

remunerative business. Good market prices for food 

crops provide access to consumers who depend on the 

market for their supplies and to farmers who shift 

from subsistence to market oriented production. 

 

 

 

Market for cowpea have been given producers, 

marketers and consumers erratic signals characterized 

by extreme uncertainties and instability of prices, with 

sharp rise in prices observed when supply is lean and 

fall in prices when supply is plentiful. This price 

instability presumably stemmed from the effect of 

weather, upstream and downstream pest and diseases 

and manipulation of supply by the middlemen, while 

the uncertainty comes from lack of adequate 

information on spatial and temporal price pattern of 

the commodity. 

Cowpea is a major protein crop consumed by majority 

of the rural populace, most of whom are poor and 

unable to afford the commodity at reasonable prices 

throughout the year. Seasonal and spatial price 

instability of agricultural commodities has been a 

major the consumers. However, Mellor, (1978) 

posited that, the poor income classes are most 

vulnerable to price changes. 

Cowpea is largely produced and traded everywhere in 

Jigawa State, Thus, adequate knowledge of temporal 

and spatial price pattern of the commodity is 

imperative. This will provide an empirical basis for 

trade and pricing policy formulation and adjustment in 

local, state and national planning which would 

eventually lead to stability in prices, creation of an 

efficient marketing environment and subsequently 

increase production. 
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The broad objective of the study was to analyze the 

temporal and spatial prices of cowpea in Kiyawa local 

government area (LGA) of Jigawa State. However, 

the specific objectives are to: 

i. determine the temporal price variation of 

cowpea with respect to the price of September, 

2006  in the study area, 

ii. analyze the spatial price variation among 

the selected markets, and  

iii. examine the policy implications based on 

the study. 

 

MATERIALS AND METHODS 

Kiyawa LGA is situated in the south-eastern part of 

Jigawa State, between latitude 11.42
o
N and longitude 

9.40
o
E. Its landform is characterized by undulating 

land with sand dunes of variable sizes spanning across 

the northern part of the LGA. The south-eastern part 

consist of fine textured clay to sandy loam soil that is 

grayed and have some humus content that favored 

arable agricultural practices in the area. It has an 

average annual rainfall of about 550mm. Mean annual 

temperature of 23.75
o
C and average relative humidity 

of about 45% has been recorded. The area lies within 

the Sudan Savannah type of vegetation (J.SDSD, 

2005). 

 

Method of Data Collection 

Four periodic cowpea markets were purposively 

selected based on the concentration of cowpea 

marketers, availability of the commodity throughout 

the year, the Market operation  and the dominance in 

cowpea marketing. Two out of the four markets were 

urban markets,  while the other two were rural 

markets. The urban periodic markets are Shuwarin 

and Kiyawa having their market days on Mondays 

and Fridays, respectively.  Duhuwa and Kazaba were 

the two rural periodic markets having their market 

days on Wednesdays and Tuesdays, respectively. 

Retail prices of cowpea were collected weekly 

between October and December, 2005 for the spatial 

survey, while for the temporal survey retail prices of 

the commodity were collected from October 2005 to 

September 2006. Retail price per unit of measure 

(Mudu) are noted and recorded by the researcher from 

260 selling agents selected at random.  Fifty-two 

respondents were used for the spatial survey, while 

208 selling agents were used for the temporal 

analysis. The observation was during the busy hours 

of the market day, However, as rule of thumb, the 

prices recorded in  Naira per Mudu were then 

converted to price in Naira per kg, as one Mudu of 

cowpea weighs approximately  2.5kg. 

 

Method of Data Analysis 

Descriptive statistics involving mean, standard 

deviation, minimum and maximum variation were 

used in the analysis of the data. Additionally, 

inferential statistics using t- test were employed to test 

between mean retail prices of cowpea for the markets 

and months of study for the spatial and temporal price 

respectively.  

 

RESULTS AND DISCUSSION 

Temporal price variation of a kilogram of cowpea in 

Kiyawa LGA was determined using mean and 

standard deviation of the cowpea retail prices with 

September, 2006 as the base month upon which mean 

retail prices of other months were compared with in 

Shuwarin market (Table 1). The result indicated that, 

relative prices of a kilogram of cowpea were higher 

than the base month price for all the months studied. 

Furthermore, the relative price of the commodity in 

April was N24/kg (74%) higher than the base month 

price and was the highest for the year. The last quarter 

(July, August and September) of the study period 

recorded the lowest price of the commodity. However, 

the highest price was recorded during the quarter 

preceding the lowest price, precisely indicating the 

highest price value of N58/kg in April, which 

corresponds to period just before planting. 

Interestingly, the relative price of a kilogram of the 

commodity were the same for the month of January 

and March but lower in price value in the first quarter 

(October, November and December, 2005) of the 

study period, which was also the last quarter of the 

year 2005. 

Table 1 shows that, cowpea recorded its highest price 

of N58/kg in the month of April; it was N55.20/kg in 

October preceding the peak period. However, there 

was a decrease in price in the month of November 

extending to December after which it rose to 

N54.50/kg in January and March, though there was a 

decrease in February to N50.50/kg the price declined 

across the month of May to August reaching its lowest 

value of N34/kg in September.  

Standard deviation of the retail prices of the 

commodity was found to be 7.69 in October, followed 

by November (5.74) while the lowest value (0.894) 

was in the month of May. Similarly, all values 

standard error of mean retail prices followed the same 

pattern as that of the standard deviation. This implies 

that, with respect to price variability on monthly basis 

which were computed from the collected weekly retail 

prices, the month of October appeared to have more 

fluctuating weekly retail prices, hence having the 

highest standard deviation of prices of the commodity, 

followed by the price variation in the month of 

November. 

One interesting finding is that, price variability was 

higher in the base month of September (lowest price 

month) than in the peak price month (April), while 

variability in retail prices of cowpea was found to be 

least in the month of May, when most of cowpea seed 

are being planted. 
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Table 1: Mean monthly retail prices of cowpea in N/kg from Shuwarin market. 

 

Month      Price (N/kg) Standard Deviation        Standard Error 

October, 2005    55.20    7.69   3.44 

November, 2005    48.50    5.74   2.87 

December, 2005    47.50    2.52   1.26 

January, 2006    54.50                1.92                           0.96 

February, 2006    50.50    1.92   0.96 

March, 2006    54.50    3.79   1.89 

April, 2006    58.00    1.63   0.82 

May, 2006    52.40    0.89   0.40 

June, 2006     51.00    1.16   0.58 

July, 2006     46.00    2.45   1.10 

August, 2006     46.50    1.92   0.96 

September, 2006     34.00    2.31   1.15  

Source: Field survey (2005/2006)    

 
Analysis of Price of Cowpea across the Sampled 

Markets. 

Spatial price movement with respect to market studied 

is provided in Table 2. It revealed that, the retail 

prices of the commodity was highest in Shuwarin 

(N55.2/kg) in the month of October followed by the 

retail price value of Kiyawa (N52/kg), Duhuwa 

(N49.2/kg) and Kazuba (N48/kg) in that order 

 

Table 2: Mean weekly prices of cowpea in N/kg across four markets studied  

 

Periods  Markets 

Month      Week   Shuwarin Kazuba Duhuwa          Kiyawa 

October 1 56 52 52 60 

 2 60 52 54 60 

 3 64 52 52 48 

 4 52 44 48 48 

 5 44 40 40 44 

November 1 56 52 48 56 

 2 44 40 40 44 

 3 44 44 44 44 

 4 50 48 48 50 

December 1 48 44 44 48 

 2 44 44 40 44 

 3 48 44 40 48 

 4 50 48 48 60 

Mean  50.78 46.46 46.00 50.31 

Standard Deviation  6.56 4.48 5.03 6.42 

Standard Error  1.82 1.24 1.39 1.78 

 
The findings in the table is not unexpected, owing to 

the position of Shuwarin as an urban market with 

respect to cowpea arbitrage in the study area, this 

market serves as a collection point for all cowpeas 

produced and traded around this area. Its position as a 

cowpea regional market could also lend additional 

support. Kiyawa as another urban market ranked 

second in terms of cowpea retail price values, and 

then followed by the two rural cowpea markets of 

Duhuwa and Kazuba that serves as rural collection 

spots of cowpea before evacuating to the urban 

markets. This situation is in agreement to apriori  

expectation. Thus, the retail price value of the 

commodity in the month of November followed 

considerably to that of the preceding month, but it is 

however interested to note that, all the cowpea market 

studied revealed a common price of N44/kg at one 

particular week (3
rd

) of the month, it will be safe to 

say that, at this particular week of the month, a seller 

or buyer of cowpea may be indifferent to either 

dispose or purchase from any of the markets he liked. 

In other words, the cowpea retail price responsiveness 

to any factor known to affect it as per these market 

locations is zero. Meaning that, there is no influence 

of any factor affecting price as per the market studied 

in that particular weeks. 

Cowpea mean retail prices in the month of December 

were somewhat like the previous cases, however, with 

a different case in Kiyawa market location. In this 

market mean retail price value of N60/kg observed at 
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the beginning of the research were the same with the 

retail price value (N60/kg) at the closing week, this 

may have emanated from the fact that Kiyawa is 

situated close to the border of a neighboring Jama’are 

LGA of Bauchi state, such that influences of other 

markets from the neighboring state may lend 

additional support. Similarly, monthly retail price 

variability of the commodity was highest in Shuwarin, 

Kiyawa, Duhuwa and Kazuba in that order. The 

explanation to the above occurrence may not be 

different from what have been said above. 

Further, there was a higher retail price regime in 

October in all the market studied, then followed by 

consistently by the retail price of November and 

December in the three markets (Shuwarin, Kazuba 

and Duhuwa), however with a different scenario in the 

Kiyawa market location, in which the price value of 

December is higher than that observed in the month of 

November as opposed to the situation in the other 

markets. 

 
CONCLUSION 

The study revealed that, cowpea temporal price 

movement was more clustered in the month of May 

than the other eleven month studied. However, month 

of October and November had wider variability in 

terms of retail prices compared to other remaining 

months. In terms of seasonal (quarterly) assessments, 

second quarter of the study recorded a more 

pronounced increase in prices of the commodity. This 

is more spectacular between the months of February 

and April. As such it will be safe to conclude that,  

 

 

cowpea exhibited a well -marked seasonal price 

fluctuation which may be useful for cowpea traders to 

target highest profiting season (months). 

Similarly, from the spatial variation perspective, price 

movement was more clustered in Duhuwa market than 

the other three markets. Nonetheless, in Shuwarin and 

Kiyawa markets cowpea retail prices had wider 

variability. Therefore it can be concluded that, retail 

prices of cowpea displayed at any period in Kiyawa 

LGA area of Jigawa state is a reflection of temporal 

and spatial variation within the proximity of markets 

 

RECOMMENDATION 

Based on the findings of this study, the following 

recommendations are therefore advocated: 

i. Temporal and spatial arbitrage are handled 

with some level of  satisfaction by the market 

system, however, there is a need to improve 

the efficiency of agricultural produce markets 

through institutional support of provision of 

market and public utilities. 

ii. Since market conditions vary between places 

and even market segment, and seasonality 

further increases variability, policy 

instruments should therefore focus on spatial 

and seasonal emphasis on the commodity.  
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ABSTRACT 

The study analyzed the contribution of small and medium scale poultry enterprise to poverty alleviation the 

Benue State, Nigeria. A two-stage sampling technique was used to obtain data from 60 poultry entrepreneurs 

using a well structured questionnaire. Data were analyzed using simple statistics, gross margin analysis and 

Foster-Greer-Theobecke Poverty Index for the analysis of poverty. The findings show that the respondents’ 

average age was 47.8 and was dominated by male (70.0%) with household size on the aggregate of eight people.  

Gross margin analysis showed an average income of N49, 089.  Poverty analysis revealed that 58.3% of the 

respondents were below the poverty line. However, poultry enterprise brought 41.7% of the entrepreneurs out of 

poverty margin. The level of severity of poverty was 56.6%. The study recommends that Government should 

establish Enterprise Development Agencies and Small Business Development Centers at local levels to 

coordinate small and medium scale enterprises (SMEs) to fast track poverty alleviation measures. 

__________________________________________________________________________________________ 

Keywords: Poverty Status, poultry production, SMEs, Benue State. 

 
INTRODUCTION  

In many developing countries, the Small and Medium 

Enterprises (SMEs) constitute the bulk of the 

industrial base and contribute significantly to their 

exports as well as to their Gross Domestic Product, 

GDP. In Nigeria, the Small and Medium Enterprises 

constitute 99 percent of the business enterprises in the 

country (OECD, 1998). Furthermore, they account for 

70 percent of national industrial employment. 

(Adebusuyi, 1997). These enterprises have immense 

contributions to economic growth, job creation and 

industrial development (OECD, 2004).  

African countries, Nigeria inclusive are faced with the 

challenges of devising appropriate development 

strategies that will reduce the high level of poverty 

through small and medium entrepreneurs who 

constitute about 70 percent of the population, 

(Olaitan, 2006). With growing awareness of the 

Nigerian government of the importance of SMEs in 

alleviating poverty, various policies have been 

instituted over time by the Federal Government to 

improve agricultural production capabilities and 

channel the potentials of the SMEs to improve the 

standard of living and put the sector in front burner of 

government development strategy (Okeke, 2008).  

 

 

This was evident in past annual budgets and 

development plans such as the blueprint for Small and 

Medium scale Enterprise Development Agency of 

Nigeria (SMEDAN). This is because industrialization 

is believed to offer prospects for increased 

employment, enhance rural development which will 

lead to increased living standard of the populace 

(Abiodun, 2001). 

Small scale poultry production systems – either in the 

form of semi or fully scavenging household flocks or 

slightly larger more intensive units- have been 

developed in a large number of developing countries 

around the world as a source of livelihood support for 

the rural poor. In recent years, there has been growing 

recognition among the development community of the 

role of small scale commercial poultry production in 

accelerating the pace of poverty reduction and 

reaching out to the poorest of the poor.  

Against this backdrop, this study was set out to assess 

the contribution of small and medium scale poultry 

enterprise to poverty reduction of the rural farmers in 

Benue State, Nigeria, thus describing the socio-

economic factors of poultry entrepreneurs, examining 

their gross margin and poverty status based on the 

returns from poultry enterprise in the study area. 

 

MATERIALS AND METHODS 

Study Area: The study area is Benue State, Nigeria. 

Benue State has a total population of 4,219,244 (NPC, 

2006). The predominant occupation of the people of 

Benue is farming with  

 

over 80 percent engaged in farming and highly noted 

for substantial cultivation of arable crops and 

livestock rearing especially small ruminants. These 

constitute the basis of a wide range of SMEs in Benue 

State.  

mailto:ahungwagt@yahoo.com
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Sampling Technique: The population for the study 

comprised of identified poultry small-scale industries 

in Benue State. The sample for the study was drawn 

using a stage-wise sampling. In the first stage, a 

purposive selection of one Local Government each 

from the three agricultural zones (Zone A, B and C) of 

the State was made on the basis of participation; 

Ukum, Tarka and Otukpo Local Government Areas 

respectively. The second stage involved a random 

selection of 20 poultry entrepreneurs each from the 

three local government areas selected, giving a total of 

60 poultry entrepreneurs. 

 

Analytical Technique: Both descriptive and 

parametric tools of analysis were used. Gross margin 

analysis and Foster-Greer-Thorbecke (FGT) Poverty 

index were used to analyze the profitability of the 

enterprise and the poverty status of the entrepreneurs 

respectively.  

 

Gross Margin Analysis: Gross margin (GM) = value 

of enterprise output - variable costs. 

TVCTRGM   

Where, GM = Gross Margin, TR = Total Revenue, 

TVC = Total variable costs
 

Foster-Greer-Thorbecke (FGT) Poverty Model: In 

developing the poverty indices, the study adopted the 

FGT (1984) class of poverty measure which 

represents the level of income below which 

households/individuals are considered to be poor. The 

FGT class measure is defined as: 











 


q

i

i

z

y

N
p

1

11




Where N = total number of respondents; Yi = Income; 

z = poverty line {1$ per day which is an equivalent of 

N155 annualized to N56, 575, NBS (2005)}; q = 

number of respondents with income less than z; α = 

poverty Aversion Parameter Index which takes on the 

value of 0, 1 and 2 representing incidence of poverty, 

poverty gap and severity of poverty respectively 

(Foster et al., 1984). The measure relates to different 

dimensions of the incidence of poverty;
 

If α = 0, the FGT becomes  

P0 = 
N

q
q

N


1
 which is the proportion of the 

population that falls below the poverty line. This is 

called the head count or incidence of poverty. 

If α = 1, FGT becomes 
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This is the depth of poverty. It is the percentage of 

income required to bring each individual below 

poverty line up to the poverty line. 

If α =2, FGT becomes 
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The FGT measure expressed the severity of poverty. It 

is indicated by giving higher weight to the extremely 

(core) poor. 

 

 

RESULTS AND DISCUSSION 

Socio-economic Characteristics of Poultry 

Entrepreneurs: Table 1 presents the summary of  

 

 

the socio-economic attributes of the respondents in the 

study area.  

Table 1: Socio-Economic Characteristics of Poultry Entrepreneurs in Benue State 

Item                                                                                                           Mean 

Age (years) 47.8 

Sex (percentage male) 70.0 

Marital Status (percentage married) 48.3 

Education (percentage non formal) 58.3 

Experience (years) 13.7 

Annual expenditure (N) 52,280.0 

Household size (No.) 

Family Labor (Man-day) 

Hired Labour (N) 

7.9 

6,560.5 

6,532.0 

Source: Field Survey, 2011. 

 

The result showed that greater percent (56.7%) were 

within the age limits of 41-60 years, with a mean of 

47.8 years. This result implies that the poultry 

entrepreneurs were in their active and productive age. 

This result agrees with the findings of Ogunwole 

(2001) that the mean age of farmers in Nigeria is 

between 45-48 years. The analysis of gender 

distribution of the respondents revealed that, majority 

of the respondents (70%) were male. The result 

clearly showed that the SME exhibits male 

dominance. The reason attributed to this male 

dominance is due to the cultural belief in the study 
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area that all that a married woman owns is the 

property of the husband, thus ascribing the SMEs to 

males as a mark of submission. 

Educational attainment showed that greater 

percentage (58.3%) of poultry had non-formal 

education and have being in the business for an 

average of 14 years. This will likely not aid the 

farmers in poverty reduction as education enhances 

innovations and productive use of inputs for better 

productivity. Expenditure incurred on the enterprise as 

expressed by the entrepreneurs revealed an annual 

average expenditure of N52, 280. The average 

household size of an entrepreneur was eight people. 

This suggests that labour will be readily available due 

to high rate of household size among the respondents.  

 

Gross Margin (GM) Analysis:  

The analysis of GM analysis for poultry enterprise 

(Table 2) was based on 50 birds. The result showed a 

gross margin as a measure of profitability of N49, 089 

from total revenue of N87, 335 and total variable cost  

 

 

of N38, 246. Further analysis indicated that the 

highest cost incurred was on the procurement of day 

old chicks (N16, 325), followed by feed (N14, 288) 

and labour (N6, 532), suggesting the unavailability or 

high cost of these productive inputs. 

 

Table 2: Summary statistics of gross margin earned (Naira per Annum) 

Item                                                                                                                                                     Mean 

Cost of day old chicks (N/annum) 16,325 

Cost of feed (N/annum) 14,288 

Medication (N/annum) 1,100.58 

Labour (Man-day) 6,532.0 

TVC 38,246 

TR 87,335 

Gross margin 49,089 

Source: Field Survey, 2011. 

 

Poverty Status of the Poultry Entrepreneurs: The 

poverty status among the enterprises is presented on 

Table 3. The result showed a clear dichotomy between 

the non-poor and poor respondents using the $1 a day 

as a benchmark.  

The incidence of poverty, Po was found to be 0.583 for 

the poultry enterprise. This indicated that, the poor 

entrepreneurs were below the poverty line by 58.3%, 

thus implying that poultry enterprises was able to 

uplift about 41.7% of the entrepreneurs out of 

poverty. This result is in consonance with the finding 

of FOS (1999) that “regions where agriculture is the 

main occupation have high incidence of poverty”.  

The depth of poverty, P1, which expressed the 

percentage required to bring the poor to the poverty 

line was 0.574 (57.4%). This result showed that, to 

bring the poor poultry entrepreneurs above the 

poverty line (N56, 575 per annum), it will require 

about N13, 029. Finally, the severity of poverty, P2 

showed that poverty was severe to the magnitude of 

56.6%. 

 

Table 3: Poverty Status of Poultry Entrepreneurs in Benue State 

Primary Occupation Incidence of poverty  (P0) Poverty Gap (P1) Severity of  

Poverty  (P2) 

Poultry 0.583 0.574 0.566 

Source: Field Survey Analysis, 2011. 

 

CONCLUSION AND RECOMMENDATIONS 

Small and Medium Enterprises (SMEs) in Nigeria are largely not properly structured and are informal with 

centralized or concentrated management and basically involved in trading of perishable commodities emanating 

mostly from agricultural sector. The rationale – based on the evidence provided in this paper – for a poverty 

reduction strategy that embraces poultry production is that, it is viable enterprise and capable of reaching the 

‘target’ that pro-poor development plans are meant to benefit. The evidence is that this leads to a situation of 

greater food security, in which people consume more of their own produce and exchange 

via the market – the remaining high value poultry meat and eggs for milk, other meat, fish, cereals or vegetables. 

This among other gains of SMEs such as employment generation, capital formation and better living standard 

are derivable benefits of SMEs in Benue State. The study recommends that, the government through its agency, 

the Small and Medium Development Agencies in Nigeria (SMEDAN), should establish Enterprise Development 

Agencies in every State of the Federation and Small Business Development Centers in every Local Government 

to serve as coordinating unit that will help such enterprise to thrive well. 
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ABSTRACT 
The survey was conducted to assess the role of microcredit in the development of agricultural sector of the 

economy in Bama Local Government Area of Borno State. Five villages were purposively selected, base on the 

availability of micro credit beneficiaries. Kasugula, Mairi/Hausari, Goniri, Abaram and Zangeri villages were 

selected for the study. This study utilized data obtained from a survey of 50 microcredit beneficiaries (farmers). 

The data were analyzed using descriptive statistics and multiple regressions. The result of the study revealed that 

majority of the micro credit beneficiaries are in their middle ages and productive stages 31-40 years, Qur’anic 

(Islamic) education has the highest percentage (60%) followed by primary education (20%) and 34% of 

beneficiaries of microcredit cultivated above 6 hectares in 2013 compared to the 2012 in which only 20% of 

beneficiaries cultivated above 6 hectares, The regression results indicated that microcredit and farm size were 

found to be positive and statistically significance at 5%. It was recommended that Micro-credit schemes and 

policies should be put in place, where farmers will be able to easily access small and manageable amounts of 

money quickly. 

___________________________________________________________________________ 
 Key words: Microcredit, Inputs, Development, Agriculture, Bama Local Government Area 

INTRODUCTION 

 

Micro credit for agriculture development has an 

increasing role in contemporary times. According to 

Nzotta and Okereke (2009), micro credit affects 

economic Growth, Stagnation or even decline in any 

economic system. However, growing concern has 

developed overtime regarding the need for effective 

access to credit facilities for farming purpose. Micro 

credit is an essential tools for promoting agricultural 

development because the agriculture sector is the 

main source of sustainability for many developing 

nation especially Nigeria. 

Agriculture is central to the economic development of 

any nation .In Nigeria Agriculture has always played 

important role of contributing substantially to the 

overall growth and development of the economy. 

Nigeria is predominantly an agricultural country 

dominated by small-scale farmers who produce large 

part of the agricultural output. These groups of 

farmers according to (Mora 1994) are characterized 

by their engulfment in vicious cycle of poverty due to 

low productivity, low income, low savings and low 

investment. He further observed that this vicious cycle 

in the rural areas has been identified as one of the 

major factors impeding rapid economic development. 

Past efforts towards overcoming these problems were 

traced to lack of access credit facilities by farmers. 

much assistance is still needed to be done because 

adequate farm credit to small- scale farmers is 

essential for accelerating agricultural development. 

Poyi (2005) stated further that since over 70% of the 

populace is engaged in this sector in one way or the 

other; it needs financial intermediation to further 

stimulate its growth and development. Ijere (1998),  

had implied the same thing by saying that credit can 

be considered from its ability to energize or motivate 

other factors of productions, thus acting as a catalyst 

that activate the engine of growth, enabling it to 

mobilize its inherent potential and advance in the 

planned or expected direction .  Agriculture can be 

financed through the Banks and financial Institution, 

Credit Unions, Non-Governmental organization, Self-

Help Group and private lenders. Increase in 

Agricultural productivity has a direct relationship with 

availability of funds for procurement of necessary 

farm inputs Odagun  (1989).Various financial and 

lending institution have provide financial support to 

the sector but yet, Agricultural production in the 

country has suffered a setback. It is against this 

background that this research work was conducted to 

examine the role of micro credit in Agricultural 

production with a view of high lighting areas of its 

strength and weaknesses and making recommendation 

that will go a long way towards encouraging lending 

to the sector, since as we have observed access to 

credit is critical to lifting small scale farmers above 

the subsistence level. The objectives of this study are 

to: describe the socio economic characteristic of the 

farmers, to analyze the effect of microcredit and other 

factors on the farmers volume of output and to 

identify constraint to provision of efficient micro-

credit in agricultural production. This study therefore, 

will provide adequate information with regards to role 
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of microcredit in agricultural sector of the economy so 

as to guide the development actors to incorporate 

these factors in their development plans, policy 

formulation and policy document. The findings of this 

study will provide basis for financial institutions and 

other credit agencies that intends to bring 

developmental project that will improve Agricultural 

production. 

 

 

METHODOLOGY 

 
 Study Area 

 

The study was carried out in Bama Local Government 

of Borno State. Bama is situated in the extern south-

east corner of Borno State of Nigeria and it shares a 

common boundary to the North by Ngala LGAs, to 

the East by Cameroun Republic and South by Gwoza 

(N.I.G, 2004). The city has a population of 592,396 

people (NPC, 2006). It has an area of 6,176 square 

kilometres. The field survey was carried out in 5 

villages of Bama LGAs namely: Kasugula, 

Mairi/Hausari, Goniri, Abaram and Zangeri 

  

Sampling Procedure 

 

The study area was purposively selected based on 

Availability of microcredit beneficiaries. The study 

cover 5 villages from the Local Government from 

each village ten farmers were randomly selected 

making a total of fifty (50) respondents for the study. 

 

Analytical Tools 

 

The analytical techniques employed for this study 

were: Descriptive statistics such as frequency  

 

 

 

 

 

 

distribution and percentage was used to describe the 

socio economic characteristic of the farmers and 

identify constraint to provision of efficient micro-

credit in agricultural production, multiple regressions 

to analyze the performance of microcredit on the 

farmers’ farm size, input use and volume of output. 

 

Model Specification 

 

Multiple regression models 

 

The multiple linear regression models involves more 

than one independent variables (Rahman, 2014) 

The model is generally specified as follows: 

 ... μ)............(1) 

Where 

 = Farmers output,  = Functional notation,  .. 

 = Independent or explanatory variable 

μ = Error term, Derived from equation (1)   

 

 
Where, Y=Total farmers output,  0 = Constant, 

 1.......  8 = The coefficient of explanatory variables, 

X1 = Micro credit (Naira), X2 = Farm size (ha), X3 = 

Fertilizer, μ = Error term. 

RESULT AND DISCUSSION 

 

Socio-economic Characteristic of Respondent 

The selected socio-economic characteristics of the 

respondents as given in the table1 below,  age (farm 

size), educational status, farming experience, farm 

size. Age is the years of life of the respondents from 

birth to the time of the survey. The result in Table 1 

revealed that majority of the micro credit beneficiaries 

are in their middle ages and productive stages 31-40 

years, This indicate that they could engage in works 

that were labour intensive which result to 

sustainability of agricultural production in the study 

area. This agrees with the work of Nyong (2010) 

physical capability and productivity are determined by 

the Age of the farmers. The analysis of level of 

education in Table 1 shows that , Qur’anic (Islamic) 

education has the highest percentage (60%) followed 

by primary education (20%) then secondary education 

(12%) while tertiary education have the least 

percentage of (8%) This is the indicator of the ability 

of the individual to read or write both in a formal and 

the informal way. An individual’s level of education 

should usually enhance his social and economic 

decisions favourably, as he has the capacity to judge 

and make decision objectively. Result from table 1 

also shows that majority of farmers have been farming 

for 6-10Years and therefore, knows how difficult 

farming can be and the important of it as a result of 

that they can make decision on microcredit 

acquisition.  

The analysis of farm size in table 2 shows that 

significant difference were observed between the year 

2012 and 2013 cropping season in the average number 

of hectares cultivated. The result show that 34% of 

beneficiaries of microcredit cultivated above 6 

hectares in 2013 compared to the 2012 in which only 

20% of beneficiaries cultivated above 6 hectares. This 

result indicates that credit made available to 

borrowers enable more of them to cultivate larger 

farm size. The result also agree with Odagur(1989) 

whose study show that loans granted to small scale 

farmers caused a shift or increase in their production. 
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Table 1: Socio-economic chrematistics of the respondents 

Variable Frequency Percentage (%) 

Age (years)   

Less than 20 3 6 

21-30 18 36 

31-40 23 46 

Above 40 6 12 

Educational Status   

Qur’anic 30 60 

Primary 10 20 

Secondary 6 12 

Tertiary 4 8 

Farming Experience   

Less than 5 14 28 

6-10 20 40 

11-15 6 12 

Above15 

Total 

10 

50 

20 

100 

Source: Field Survey, 2013 

 

The Effect of microcredit, farm size, input use on 

the farmers’ volume of output 

The analysis presented in Table 3 shows that the R
2
 

value of 0.781 with a F- value of 56.031 significant at 

5%, Indicate that 78.1% of the variability in the output 

of the respondent is accounted for by the various 

independent variables used. Furthermore the 

coefficient of microcredit, farm size are positive and 

significance at 5%. The positive coefficient of these 

variables suggests that a unit increase in the variables 

will led to increase in Farmers output.  

 

Table 2: Distribution of Farm size among the respondents (2012 and2013) 

Farm size                   2012 

Frequency 

 

Percentage 

                 2013 

Frequency 

 

Percentage 

Less than1 5 10 4 8 

1-2 9 18 7 14 

3-4 14 28 10 20 

5-6 12 24 12 24 

Above 6 10 20 17 34 

Source: Field Survey, 2013 

 

Table 3: Regression estimates to analyse the performance of microcredit 

Variable  Coefficients T-values 

Microcredit  0.232 2.595 

Farm size 0.832 8.875 

Fertilizer -0.224 -2.641 

R
2 

0.781  

F- Value 56.031  

Source: Field Survey, 2013 

**= significant at 5% level 0f significant Constrain in accessing microcredit 

 

Table 4: Constraints to accessing microcredit (Multiple Responses) 

Constraints  Frequency  Percentage 

Lack of collateral 22 44 

High Interest Rate 50 100 

Lack Of Guarantors 15 30 

Distance from bank 34 68 

Cumbersome application procedure 40 80 

Years Of Experience 17 34 

Source: Field Survey, 2013 

 

The major constraints are those problems militating 

against accessing microcredit in the study area. The 

respondent identified some major problems which 

include: high interest rate, lack of collateral, year of 

experience and so on. The constraints the farmers face 

in accessing credit determine how much credit they 
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get as a result it affects the farmer investment 

behaviour. 

Table 4 reveals that the 100% of the respondents’ 

constraint access to microcredit is the high interest 

rate charge by the commercial banks, and 80 % of the 

respondents stated that their major constraint is the 

cumbersome application procedure they have to go 

through before obtaining the microcredit. 

 

 

CONCLUSION AND RECOMMENDATIONS 

 

The findings of this study have shown that micro 

credit played a major role in the farming activities of 

the farmers in the study area. After accessing 

microcredit they have been a slight increase in the size 

of land they use for farming increase their output. 

Regular visits to the institution for follow up and high 

interest rates that have to paid are major constraints 

that the farmers face when applying for credit. 

 The following recommendations were made based on 

the findings of the study as an attempt to solve 

problems which include: 

 Micro-credit schemes and policies should be put 

in place, where farmers will be able to easily 

access small and manageable amounts of money 

quickly. 

 More branches of formal institution should be 

situated within the area so as to reduce the 

distance that the farmers have to cover to reach 

financial institution and ease loan management 

for the banks. 
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ABSTRACT 
This study was carried out to examine cost and returns among sellers of fried grasshopper in Maiduguri, Borno 

state. The specific objectives of the study were to identify the socio-economic characteristics of fried 

grasshopper sellers and the cost and returns associated with the trade. Also some of the objectives include 

examining the marketing performance, identifying the distribution channel and the problems encountered by the 

sellers of fried grasshopper. A total of fifty (50) respondents were selected for the study using purposive 

sampling technique. Structured questionnaires were used to elicit data for the study. Analytical tools such as 

percentage, frequency tables, gross margin and marketing margins were used for data analysis. The analysis 

revealed that the entire respondent used the grasshopper trade as a secondary income source on the basis of its 

being seasonal. Majority (62%) of the respondents have family size of between 1-4 persons. All the sellers 

engaged in the business were female with 60% literacy level. An average profit of ₦1700 per 50kg bag was 

obtained from the trade. The marketing margin found was 30% which is an indicator of the marketing 

performance of the business. From the study, it was revealed that the trading of fried grasshopper in the area was 

profitable given a high profit margin per 50kg bag. It was recommended that the fried grasshopper sellers should 

form themselves into a cooperative society so as to attract more assistance from relevant sources. 

__________________________________________________________________________________________ 

Keywords: Marketing, Profit, Grasshopper. 

INTRODUCTION 

The Sahelian grasshopper, Oedalens senegalensis 

krauss, is widely distributed in dry savannah areas of 

West and North Africa and India and is a major pest 

of many agricultural crops. Loss of crops at milky 

stage of grain formation may, over some areas, be 

complete (chekere et al. 2006).Generally, grasshopper 

thrives best in the dry warm and sunny climates and 

the ideal ecology is one with open vegetation 

particularly Sudano-Sahelian zone where the soil 

reserves direct sunlight. In this type of environment, 

large scale breeding of grasshopper is favoured 

(Popov, 2005). O senegalensis is also important 

because of its migratory habits. In West Africa, it 

migrates northwest at the beginning of rainy season 

and southwards at the end of the season. During this 

migration, it progressively destroys millet along its 

routes. Crop losses were reported in various states of 

Northern Nigeria during plaque of 1980s (Chekere, 

2006). 

Even though millions of Naira were thus spent by the 

government over the years with minimal success, the 

growing acceptance of the delicacy in fried 

grasshopper intensified. More of the grasshopper is 

put under strict surveillance without spending much 

but rather with high value it adds to the lives of those 

in the trade (Popov, 2005). 

Grasshopper is now not only considered as a major 

pest of cereals and other agricultural crops, but also 

gains cognizance as an important delicacy for human 

consumption. Grasshopper is now eaten fried with  

 

added spices. In some parts of Africa and north-

eastern Nigeria in particular, trade in grasshopper 

provides an important economic activity to many. 

Large amount of the commodity is sold annually 

throughout Nigeria. This study therefore, focuses on 

the analysis of the profitability of grasshopper 

marketing in Maiduguri, Borno state. The knowledge 

of the role played by fried grasshopper sellers as 

principal market participants, the middle men (the 

catchers) and the consumers is yet to be fully 

investigated and documented.  The activity has thus 

become both as a means of income earning as well as 

a source of employment to a large population or 

otherwise underemployed labour force (Ibrahim, 

2005). 

 

Objective of the Study 

The broad objective of the study was to analyse the 

cost and returns in Marketing of fried grasshopper in 

Maiduguri, Borno state. The specific objectives were 

to: 

1 Identify the socio-economic characteristics of 

grasshopper sellers in the study area. 

2 Determine the cost and returns associated with 

the trade. 

3 Examine the market performance of 

grasshopper trade. 

4 Identify the distribution channel of 

grasshopper. 

5 Identify problems encountered by the traders. 
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METHODOLOGY 

Study Area 

This study was conducted in Maiduguri metropolis, 

Borno state, Nigeria. The state is located in North East 

geographical zone of Nigeria within 11
o
 to 15

o
N and 

longitude 10
o
 to 20

o
E with an area of 69,346 square 

km and the largest state in the federation in terms of 

land mass (Borno State Diary, 2007). The state is an 

agrarian society with fishing and livestock rearing as 

more famous. It has a weather which is hot and dry 

for a greater part of the year. Generally the rainy 

season is normally June to September with a relative 

humidity of about 49% and evaporation of 203mm per 

year. The study area was Maiduguri which shares 

boundary with Konduga, Jere and Mafa local 

government areas. The study covered Bolori, Wulari, 

Post-office, Mairi and Bulumkutu areas all situated 

within Maiduguri metropolitan council. 

 

Sampling Procedure 

The target population for this study were the fried 

grasshopper sellers in Maiduguri metropolis. A two 

stage sampling procedure was employed in selecting 

the sample for this study. Purposive sampling was 

first used to derive the respondents. The use of this 

sampling technique was informed by the 

concentration of fried grasshopper sellers in specific 

places across the various parts of Maiduguri 

metropolis. The areas were Bolori, Wulari, Post-

office, Mairi, Bulumkutu, Damboa Road, Tashan 

Baga, Muna, Terminus and Tashan Bama. In all 10  

areas listed above, a total number of 150 fried 

grasshopper sellers 10 from each of the areas 

depending on the concentration of the sellers were 

selected for the study. Random sampling technique 

was then employed on each of these areas to select 5 

sellers to get a total of fifty respondents (50) who 

were interviewed to generate data for the study. 

 

Source of Data 

For the purpose of the study, primary data were 

collected using structured questionnaires administered 

to the respondents. The study was carried out for 12 

months (one farming season) of November 2009 to 

December 2010. 

 

Data Analysis 

The data collected for the study were analysed using 

descriptive statistical tools such as frequency counts 

and Percentages. Gross Margin (GM) and Marketing 

Margin analyses were also used to measure 

profitability and marketing performance respectively. 

The GM model is represented as: 

GM=∑YiPi- ∑XjPj 

Where:  

GM=Gross Margin per Mudu per 50kg bag 

Yi= quantity of commodity in Mudu per 50kg bag 

Pi=price of Y grasshopper in Mudu per 50kg bag 

Xj=quantity of variable cost items such as oil, 

firewood, transport, obtainance, miscellaneous. 

Pj=price of variable cost items such as oil, firewood, 

transport, obtainance, miscellaneous. 

i and j=1, 2,3........n no of bags 

Market Performance was calculated using Market 

Margin Model expressed as: 

MM=    x 100 

Where, 

MM= Market Margin 

SP1=   Selling Price 

SP2=    Supply Price 

 

RESULTS AND DISCUSSION 

Results in table 1 shows the socioeconomic 

characteristics of the respondents. The study showed 

that 100% of fried grasshopper sellers were female 

even though there are males involved but are mostly 

catchers who sell it to the women that fry and sell. 

This means that the business is predominantly women 

dominated probably as a result of the nature of the 

business which is more of women folk. This agrees 

with findings of Bemakwa (2000) which reveals that 

some businesses are gender specific. The literacy 

level indicated that about 36% of the traders had 

primary education, 24% had secondary education 

while 36% had no formal education. This shows that 

60% were literate but engage in such business so as to 

support their education in order to reach tertiary level 

or to render assistance to their ageing parents, which 

was stated by the respondents. The result also showed 

that 44% of the traders were married while 56% were 

single. The number of single respondents maybe 

connected with the fact that there is substantial 

number of school girls in the trade who may be 

helping their parents during vacation or when school 

closes. Also the study further revealed that 62% of the 

traders have family size of 1-4 persons in respect of 

both the singles and the married, 30% have 5-9 and 

8% have 10-14 persons. The above result shows that 

families with small household size were engaged in 

such trade more than those with large household size. 

The result also showed that 74% of the respondents 

engaged in the business were below 10 years, 12% 

above 10 years while the remaining 14% have been in 

the business for more than 14 years. From the result 

above, it can be seen that the business has been in 

existence in the study area for quite some time. It was 

also observed from the study that apart from the fried 

grasshopper trade which is a primary business of the 

respondents, they are also engaged in other secondary 

business. The study reveals that 42% are engaged in 

fish selling, 40% in farming and about 50% are 

engaged in knitting business. This is as a result of the 

seasonality of the commodity. The result also showed 
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that about 14% of the respondents have their start up 

capital for the business ranging from ₦1000-₦3000, 

16% fall between ₦3000-₦5000 and about 26% have 

more than ₦5000. This reveals that the business can 

be started even with a meagre capital such as ₦1000, 

hence is not capital intensive with potential of 

generating more proceeds for them. Also, from the 

research findings, capital for the business was mostly 

from local sources, family (18%), personal savings 

(60%) and loans (22%). 

Personal savings is therefore the major source of 

capital. Sales coverage of fried grasshopper is mostly 

locally showing about 80% sales with only 20% sold 

externally through selling to retailers who in turn sell 

at neighbouring countries such as Niger, Chad, Benin, 

Cameroon etc. Local sales entails inter and intra states 

of Nigeria while externally sold entails selling to 

neighbouring countries or even beyond. 

 

Table 1: Socioeconomic Characteristics of Fried Grasshopper Sellers in Maiduguri Metropolis, Borno 

State Nigeria. 

         (n=50) 

VARIABLES     FREQUENCY        PERCENTAGE 

GENDER 

Male                     -    -   

Female                    50                  100 

EDUCATIONAL LEVEL 

Primary                    18                                  36 

Secondary     12   24 

No Schooling     20   40 

MARITAL STATUS 

Married                    22   44   

Single      28   56 

FAMILY SIZE 

1-4      30   62   

5-9      15                30  

10-14      5   8   

NUMBER OF YEARS IN BUSINESS 

0-4      30   62 

5-9      15   30 

10-14        5   8 

OTHER OCCUPATIONS ENGAGED BY THE RESPONDENTS 

Fish selling     21   42 

Farming                    20                 40 

Tailoring                      4   8 

Knitting                      5                 10 

 

START UP CAPITAL (₦) 
<1000      7                 14 

1001-2000     7   14 

2001-3000     7   14   

3001-4000     8   16 

 4001-5000     8   16 

>5000      13   26 

SOURCE OF CAPITAL 

Family      9   18 

Savings                     30   60 

Loans      11   22 

SALES COVERAGE 

Internally                     40   80 

Externally     10   20 

Source: Field Survey, 2009 

 

Cost and Returns Analysis 

The cost and return analysis forms the basis of 

profitability analysis. This involves itemising the cost 

and returns associated with the marketing of fried 

grasshopper. Cost is anything that reduces an 

objective or the input used in production while 

revenue is anything that contributes to an objective 

(Abbot, 2001). The total cost of production is made up  

of both variable and fixed components. As shown in 

the table 2, the variable cost is less the total revenue. 

This finding is in agreement with those of Baba 

(1998), Baba and Wando (1998) and Tsoho (2004) 

who in separate studies found variable cost 

dominating the production cost accounting for about 

98.4, 99 and 92.55%, respectively, under dry season 

irrigation farming. 
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Gross Margin is called the value of production and it 

is the difference between the gross incomes (Total 

revenue) and variable cost (VC) items. 

Gross Margin = Gross Income – Variable Cost. 

Result in table 2 indicates that the revenue received by 

an individual fried grasshopper seller per 50kg bag is 

₦8750 on the average while the cost incurred in 

processing a 50kg grasshopper bag from raw to the 

fried form is about ₦7043 giving a Gross Margin of 

₦1707.The result of Marketing Margin of 30% which 

was obtained showed that fried grasshopper has a 

short chain and channel affecting it in terms of its 

time, form, place and possession. The results of 

marketing margin of 30.7% or about 31% indicates 

that short marketing activity exist between catchers 

and sellers. The existence of high marketing margin 

can be detrimental to catchers (in form of low price) 

or both. Such high margins results from imperfectly 

competitive conditions. 

Problems encountered by fried grasshopper sellers are 

many but the major ones stem from seasonality due to 

weather since grasshopper thrive well during planting 

season, competition between sellers due to its 

increasing demand and acceptability, lack of initial 

capital to start up the business, lack of lack of funding 

from the government due to the fact that the business 

has not got recognisance and high cost of the 

grasshopper due to its demand among others. 

 
Table 2: Gross Margin & Marketing Margin Analysis of Grasshopper 

ITEMS        COST 

Gross Revenue (GR)       8750 

Variable Cost (VC)         

Labour Cost        250 

Cost of Grasshopper       5329 

Cost of Transportation                        46 

Cost of Firewood                       100 

Cost of Frying Oil        1008 

Miscellaneous cost       310 

Total variable Cost       7043 

Gross Margin        1707  

Market Margin                        30.7%__________________ 

Source: Field Survey, 2009 

 

Table 3 shows that 10%, 50%, 14%, 6% and 30% of 

the respondents or marketers reported problems that 

has to do with seasonality, competition, inadequate 

fund, lack of assistance especially from government  

 

and those concern and high cost respectively. From 

the result, it can be seen that competition among the 

catchers and as well the sellers and high cost of the 

commodity are the major problems faced by the 

sellers which is as a result of its high demand which 

commensurate with its acceptability. 

Table 3: Problems of Fried Grasshopper Sellers 
__________________________________________________________________________ 

Problem            Frequency           Percentage 

__________________________________________________________________________ 

Seasonality    5     10 

Competition    25     50 

Lack of initial Capital                   7     14 

Lack of funding from govt.   3     6 

High Cost    10     30 

Source: Field Survey, 2009 

CONCLUSION AND RECOMMENDATION 

From the findings of the study, it revealed that 

marketing of fried grasshopper is profitable in the area 

since a profit of about ₦1700 per 50kg bag was 

obtained from the trade. This can be said to be 

associated with the low cost of variable inputs of only 

₦7043 when compared with the Gross revenue of 

₦8750 per 50kg bag even though high cost of variable 

inputs were states as a problem by some of the 

respondents. Also, as revealed from the study, the 

degree of acceptability of the commodity over the 

years in the study area especially when the rate at 

which the produce is being sold by the sellers in the 

areas selected is a clear indication that the business is 

profitable, sustainable and hence provides a means of 

livelihood for many household. 

The study recommends that fried grasshopper should 

try and link up with more market outlet in order to 

increase the sales coverage so as to increase income. 

Also this may bring about improvement in their living 



Dutse Journal of Agriculture and Food Security                                                                             Makinta et al. 

Volume 1 Number 1 December, 2014 pp 31 - 35  

 

35 
 

standard. It is also recommended that there is need for 

recognition of these venture by governmental 

organisation such as SME so as to help them get more 

patronage from large scale buyers who can in turn 

extend the sales far and beyond. 
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ABSTRACT 

The study assessed the effect of the adoption of chemical crop protection techniques on the income of maize 

farmers in Wukari Local Government Area of Taraba State. Multi-stage, purposive and simple random sampling 

techniques were employed in obtaining primary data from 120 farmers located in four villages (Arufu, Byepyi, 

Chonku and Tsokundi) by means of questionnaire and interview schedule. The data was utilized to determine 

farmers’ awareness of chemical crop protection techniques and the effect of adoption of the techniques on their 

income. Data collected were analysed using frequency counts, percentages and t-test statistics. Findings 

revealed that all the respondents (100%) were aware of chemical crop protection techniques. Although 

awareness of chemical crop protection techniques was high among the farmers, not all the packages on chemical 

crop production techniques were uniformly adopted by the farmers. This may be due to the large numbers of 

farmers without formal education (49.1%) observed. Low levels of education could adversely affect the 

effective handling and use of agro-chemicals by the farmers.  The T-test analysis shows that there exists a 

significant difference (t= -4.7; p<0.05) in income of farmers before and after the adoption process. It is 

recommended that more educational activities be vigorously pursued in the study area to deal with the 

challenges of low literacy and non adoption of some of the chemical crop protection packages among the 

farmers. 

__________________________________________________________________________________________ 

Keywords: Maize farmers, Agro-chemicals, Techniques, Adoption, Farm income  

 

INTRODUCTION 

In spite of the importance of petroleum in the 

economy of Nigeria, the country is still essentially an 

agricultural nation. According to Government of 

Nigeria (2006), agriculture contributed about 32.1% 

of the Gross Domestic Product (GDP) in 2006. 

However, the Nigerian agricultural situation is 

characterized by a production base that is still far too 

traditional for effective development of the sector. 

This has necessitated relevant authorities to institute 

programmes aimed at boosting agricultural production 

through the adoption of appropriate technologies. 

These programmes include the River Basin 

Development Authorities (RBDAs), the Operation 

Feed the Nation (OFN), Green Revolution (GR), 

Agricultural Development Programmes (ADPs) and 

the three Universities of  Agriculture that were 

established in 1980s. In recent years, State and 

Federal Governments of Nigeria tinker with variants 

of these in the agricultural components of the new 

partnership for African Development (NEPAD), and 

the National Economic Empowerment Development 

Strategy (NEEDS) (FGN, 2004). 

The use of chemicals as a technique for crop 

production by farmers is perhaps one of the most 

important ways of boosting agricultural production in 

Nigeria. Agro-chemicals, when effectively used have 

been known to minimize yield losses in addition to 

reducing drudgery that is often associated with 

manual farm operations. Conversely, the wrong 

handling and application of agro-chemicals could 

pose serious setback to the farmers’ health and could 

also lead to environmental degradation, hence the 

need for farmers to adopt only recommended 

chemical crop protection techniques. Alfred (2006) 

has argued that the need for increased production 

through the instrumentality of improved technology 

cannot be over-emphasized. 

One of the most important problems facing 

agricultural extension service in Nigeria today is that 

of diffusion of innovations and the adoption of 

improved technologies by the farmers (Mundi and 

Ezenwa, 2005). The problem of diffusion and 

adoption of improved technologies by farmers in 

Nigeria is further aggravated by illiteracy (Musa, 

2010). Although maize is one of the popular crops 

grown in Wukari, it appears only little attention has 

been devoted to adoption of modern technologies 

known for optimizing maize production in the past. 

This study was therefore, designed to investigate the 

economic benefits achievable from adopting chemical 

crop protection techniques by maize farmers in the 

study area.  
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Objectives of the Study 
The main objective of the study is to assess the effect 

of adopting chemical crop protection techniques on 

farmers’ income. The specific objectives were to: 

1. Determine farmers’ awareness and adoption 

of chemical crop protection techniques 

2. Identify farmers’ source of information on 

chemical crop protection techniques 

3. Identify the reasons why farmers adopt 

chemical crop protection techniques in the 

study area 

4. Examine the effect of chemical crop 

protection adoption on farmers’ income 

 

Hypothesis 

Hoi: There is no significant difference in farmers 

income before and after the adoption of chemical crop 

protection techniques. 

 

MATERIALS AND METHOD 

The study area: Wukari is one of the 16 Local 

Government Areas of Taraba State. It is located in the 

southern part of the State between latitude 6
0
25` and 

90
0
30`N and longitudes 90

0
30` and 11

0
45`E, with 

land mass of 4,308km
2
 and an estimated population of 

241,546 people as at 2006 census (NPC, 2006). It 

bordered with Benue State, Nassarawa State, Ibi, 

Donga and Gassol LGAs in the West, North-West, 

North, South-East and North-East respectively. The 

area is characterized by alternating dry and wet 

seasons with mean annual rainfall ranging from 90 to 

1400 mm per annum. It has annual temperature ranges 

between 28
0
 - 35

0
c and it has savannah and rainforest 

vegetation distribution (Bashir, 2000). The people of 

the area are predominantly of the Jukun ethic group 

whose main occupation is farming. They grow crops 

such as yam, maize, cassava, guinea cone, rice and 

pearl millet in large quantities. 

 

Nature and source of data 
Primary data were collected through the use of 

structured questionnaires and interview schedules 

administered to 120 maize farmers in the area with the 

help of 10 enumerators from Taraba State Agricultural 

Development Project Extension Agents. The data 

were collected at the end  

 

 

 

 

 

 

of 2009/2010 cropping season from 4 wards of the 

area (namely, Akwana, Chonku, Jibu, and Tsokundi). 

 

Sample size and sampling procedure: Multistage, 

purposive and simple random sampling techniques 

were employed in selecting respondents for the study. 

In the first stage, Wukari Local Government Area was 

purposively selected and studied because maize 

production and marketing is commonly practiced in 

the area. In the second stage, out of 10 wards in the 

area, 4 wards were randomly selected from which one 

(1) village was selected at random from each of the 4 

wards. The villages were Arufu from Akwana ward, 

Byepyi from Jibu ward, Chonku from Chonku ward 

and Tsokundi village from Tsokundi ward. In the final 

stage, 30 maize farmers from each of the four (4) 

villages were randomly picked for questionnaire 

administration. The study therefore utilized 120 maize 

farmers in the area for assessment of the effect of 

adopting chemical crop protection techniques on their 

income. 

 

Analytical technique 

Both descriptive and inferential statistics were 

employed for the purpose of data analysis. The 

analysis was done using frequency counts, 

percentages and T-test for difference in means of 

farmers’ income. 

 

RESULTS AND DISCUSSION 

Socio-economic characteristics of maize farmers 

The socio-economic characteristics of respondents 

contribute immensely to the adoption of new 

agricultural practices (Nnena and Adaeze, 2006). A 

sizeable proportion of the respondents (32. 5%) fell 

between the ages of 40 and 49 years (Table 1). These 

respondents were within the category that Banmeke 

and Olowu, (2005) termed as eager to learn new 

innovations. Also, majority of the respondents 

(68.3%) were between the age ranges of 20 -49 years 

which corroborates the findings of Nwachuku and 

Jibowo (2000) who reported that majority of farmers 

were below the age of 50 years. Similarly, majority of 

the respondents surveyed (59.1%) were females, 

where as the males were in the minority (40.8%). This 

shows that in spite of the numerous domestic 

activities usually undertaken by women, they were 

more involved in farm activities than men. Olawoye 

(1989) reported that 80% of the work done on the 

farm in Nigeria, especially in food production, 

harvesting and processing are carried out mainly by 

women. The educational level of the respondents was 

found to be low, with almost 50% having no formal 

education. Similar low level of education among 

Nigerian farmers was reported by Musa, (2010) in 

north-east Nigeria. Low level of education among 

farmers could adversely affect their adoption of 

agricultural technologies. As observed by Adams, 

(1982) formal education has the potential for making 

up for some of the deficiencies in man; it enhances 

understanding and communication in agriculture.  
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Table 1. Socio-economic characteristics of the respondents  

 
Characteristics Frequency (120) 

Age (Years)     

20 - 29 19(15.8) 

30 – 39 24(20) 

40 – 49 39(32.5) 

50 – 59 23(19.5) 

60 and above 15(12.5) 

Sex  

Male 49(40.8) 

Female 71(59.1) 

Marital status  

Single 46(38.3) 

Married 58(40.3) 

Widowed 03((2.5) 

Divorced 13(10.8) 

Educational status  

No Formal Education 59(49.1) 

Primary Education 34(38.3) 

Secondary Education 22(18.3) 

Tertiary Education 05(4.1) 

Farming experience (years)  

1 – 10 79(65.8) 

11 – 40 41(34.1) 

Family size     

1 – 5 31(25.8) 

6 – 10 56(46.6) 

11 – 15 33(27.5) 

Farm size (ha)  

< 2 97(80.8) 

2 – 5 18(15) 

> 5 05 (4.1) 

Source: Field survey, 2010   Note: Values in parenthesis are percentages 

 

Farming experience, family size and farm size have 

been known to contribute greatly to agricultural 

production activities of the rural people. Majority of 

the respondents (65.8%) have between 1 - 10 years of 

farming experience, while 34.1% have 11 - 40 years 

of farming experience. The preponderance of 

respondents that are comparatively new in farming 

over more experienced respondents in the study area, 

suggests that the least experienced respondents may 

require more innovative information through 

extension to boost their farm production. Majority of 

the respondents (74.1%) have large family size (6-15 

family members). Respondents interviewed indicated 

that the bulk of farm labour is usually provided by 

family members, hence the larger the family size the 

lesser the cost of farm labour to be incurred. This 

possibly justifies the abundance of large families in 

the study area. The study reveals a dominance 

(80.8%) of small-scale farm holdings (<2 hectares of 

farm land) over large-scale farms. Farmers 

interviewed indicated that problems of land tenure are 

a serious obstacle to farmers’ access to large areas of 

land in the study area. Small - scale production by 

farmers has the propensity of leading to low yield and 

ultimately low income for the farmers. 

 

Farmers’ awareness and adoption of chemical crop 

protection techniques 

Awareness of chemical crop protection techniques 

(100%) was high among the respondents (Table 2). 

High awareness of chemical crop protection 

techniques was traceable to farmers’ realization of 

some of the benefits inherent in the use of 

agrochemicals for crop protection. This implies that  

 

 

farmers adopt chemical crop protection techniques 

because they are fully aware of the importance using 

the techniques on their farms. This finding is 

consistent with (Jungur and Obidi, 2009; Sabo et al. 

2014). 



Dutse Journal of Agriculture and Food Security                                                                                  Musa et al. 

Volume 1 Number 1 December, 2014 pp 36 - 41 

 

 

 39 

Although awareness of a given innovation has been 

closely linked with its adoption, report by Agwu 

(2001) has shown that adoption of technologies varies 

among famers.  Hence, in spite of farmers’ awareness 

of chemical crop protection techniques as shown in 

table 2, not all the packages of chemical crop 

protection techniques were uniformly adopted by all 

the farmers (Table 3). The use of herbicides was 

ranked first (57.5%), while the use of pesticides 

ranked last (22.5%) in the adoption process. This 

suggests that awareness of an innovation package by 

farmers is not synonymous with its total adoption.  

 

Table 2. Awareness of chemical protection techniques 

  

Farm Location Yes (120) No (120) 

Arufu 30(100)                    0(0) 

Byepyi 30(100)                    0(0) 

Chunkwu 30(100)                    0(0) 

Tsokundi 30(100)                    0(0) 
Source: Field survey, 2010 Note: Values in parenthesis are percentages 

 

Farmers’ sources of information on chemical crop 

protection techniques 

Respondents’ source of information on chemical crop 

protection techniques was investigated and the results 

of the various sources of information available to the 

farmers include Radio (18.3%), Agricultural extension 

agents (26%) and neighbours/friends (45%). Thus,  

 

 

 

 

this finding is closely related to that of Nwachukwu 

and Jibowo (2000) who reported that fellow farmers 

are the main source of information to other farmers. 

Television (0%) ranked last as a source of information 

to the respondents. This trend is attributable to the 

prohibitive cost of television sets and the lack of 

electricity supply in the study area. 

 

Table 3. Adoption of chemical crop protection techniques by farmers 

 

Chemical crop protection technique Adoption rate Rank 

Use of herbicides *69 (57.5) 1
st 

  

Use of pesticides  *27 (22.5) 4
th

 

Chemical seed treatment before planting *34 (28.3) 3
rd

 

Chemical seed treatment after planting *52 (43.3) 2
nd 

 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

* = Multiple responses  
 

Table 4. Source of information on chemical crop protection techniques 

 

Source of information Frequency (120) Rank 

Television 0 (0) 5
th

 

Radio  22 (18.3) 3
rd

 

Taraba State ADP Extension Staff 31 (25.8) 2
nd

 

Neighbours/Friends 54 (45) 1
st
 

Others  13 (10.8) 4
th

 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

Reasons why farmers adopt chemical crop 

protection techniques 

Farmers adopt any given innovation for varied 

reasons. The high crop yield (43.3%) that is usually 

associated with the use of chemicals as a measure for 

crop protection ranked first as the reason why farmers 

adopt chemical crop protection techniques in the study 

area while high income (30.8%), prevention of storage 

losses (17.5%) and adaptability and workability 

(8.3%) ranked second, third and fourth respectively 

(Table 5). The farmers maintained that in spite of the 

high cost of agrochemicals the benefits derived from 

their usage far outweigh the cost. This supports 

findings of Sabo et al. (2014) that farmers are not 

usually bothered by the cost of insecticides during 

purchase.  
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Table 5: Reasons for adoption of chemical crop protection technologies  

Reasons for adoption Frequency (120) Rank 

High crop yield 52 (43.3) 1st 

High income 37(30.8) 2nd 

Prevention of storage loss 21 (17.5) 3rd 

Adaptability and workability  10 (8.3) 4th 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

Effect of chemical crop protection adoption on 

farmers’ income. 
Table 6 shows farmers’ income in relation to adoption 

of chemical crop protection techniques. The table 

shows that 75% of the respondents earned <N20, 000 

from the sales of their maize produce before adoption. 

After the adoption process however, 58.3% of the 

farmers earned between N50, 000 – N79, 000. Also,  

 

the result of t-test analysis shows that there is a 

significant difference in the mean income of the 

respondents (t = - 4.7, P< 0.05) (Table 7) hence, the 

null hypothesis was rejected. It therefore means that 

the income of the farmers before adoption differs 

from their income after adoption.  

 
 

Table 6: Percentage distribution of farmers according to income derived before and after 

adoption of chemical crop protection 

Annual income (N) Before Adoption (n = 120) After Adoption (n = 120) 

< 20, 000 90 (75) 0.0 (0.0) 

20, 000 - 49, 000 20 (10.6) 35 (29.1) 

50, 000 - 79, 000 07 (5.8) 70 (58.3) 

80, 000 - 100, 000 03 (2.5) 05 (4.1) 

> 100, 000 0.0 (0.0) 05 (4.1) 
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 
Table 7: Results of t - Test on farmers income before and after adoption. 

Parameter n Mean (N) SD t - Value DF 

Income before 120 35, 217 35362.9   

    -4.7 119 

Income after 120 68, 244 68525.6   
Source: Field survey, 2010. Note: Values in parenthesis are percentages. 

 

CONCLUSION AND RECOMMENDATIONS 

It was found that most of the farmers are within the 

productive age bracket and majority of them were 

females. In addition, the study found significant 

difference in the mean income of farmers before and 

after the adoption process. Similarly, awareness of 

chemical crop protection techniques was found to be 

high among the farmers and this probably explains the 

high adoption rate of some of the packages observed. 

Also, the study reveals a significant difference in 

farmers’ income before and after the adoption 

process, suggesting high income for the farmers as a 

result of the adoption of chemical crop protection 

techniques. 

The findings hold some implications for extension 

service delivery. Hence, since most of the farmers are 

in their prime age, more attention should be focused 

on this group of farmers in the planning and execution 

of agricultural extension programmes in rural 

communities. Furthermore, in order to tackle the 

problem of low education among the farmers, 

government should make serious efforts at providing 

education to farmers so as to improve agricultural 

extension service delivery system. 

In the same vein, efforts should be made by extension 

communicators and planners to educate farmers on 

how to use chemical crop protection techniques 

appropriately. This is because most farmers seem to 

lack the adequate knowledge of how to use agro-

chemicals on their farms.  
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ABSTRACT 

The study, profitability analysis of poultry egg production in Bauchi Local Government Area ( LGA) of Bauchi 

State was conducted to examine the profitability of poultry egg production based on the different scale of 

production found in the study area. The study used all the 37 farm units of poultry egg production in the area. 

Farm budgeting technique and profitability indices were used to analyze the profitability of the small, medium 

and large scale poultry production and the result was found to be ₦0.26, ₦ 0.28 and ₦ 0.30 respectively. 

ANOVA and LSD tests confirmed that though the figures from the profitability indices were close, but are 

statistically different. Although egg production was found to be profitable, it was recommended that the scale of 

production be increased. 

________________________________________________________________________________________ 

 
Keywords: Poultry, Egg, Cost and Returns, Production, Profitability. 

 
INTRODUCTION 

Poultry refers to all birds of economic value to man as 

source of meat, egg and fibre. Egg   production 

involves the use of good layer birds for the purpose of 

table egg production (Ogunlade and Adebayo, 2009). 

Eggs are major sources of animal protein in human 

diet.  According to Oji and Chukwuma (2007) the 

poultry goes a long way in providing animal protein 

for the populace because it yields quickest returns and 

provides for meat and eggs in a very short time.  

Esingmer (1991) and Banerjee (1992) added that 

poultry eggs nearly approach a perfect balance of all 

food nutrients.  The yolk and albumen contain 17.5% 

and 10% respectively protein by weight. It was also 

found by the Food and Agricultural Organization of 

the United Nations (FAO, 1990) that eggs rank second 

to cow milk in terms of nutritive value and are the 

most economically produced animal protein. 

The dearth in the quantity and quality of protein 

supply in Nigeria is a challenge that is beyond 

dependence on plant protein alone.  According to 

Fasasi (2006), Nigeria has a total land area of 98.3 

million hectares out of which 71.3 million hectares are 

cultivable, while 34.2 million hectares representing 

48% of the cultivable area are actually being 

cultivated and less than 10% of the arable land is 

irrigated.  It suffices therefore, to explore quality 

protein of animal origin of which poultry egg is of 

prime importance. 

The Federal Ministry of Agriculture and Natural 

Resources (1998) and Eduvie (2002) stated that 

Nigerian poultry industry is dominated by small-

holder farmers who on the aggregate raise bulk of the 

birds for egg production and meat, but individually 

rear less than 1000 birds using different production 

strategies in consonance with little resources available 

to them.  Generally, for farmers to achieve optimum 

production in farming, they have to use the inputs 

available at their disposal efficiently. (Udoh and 

Akintola, 2001).  This study intends to evaluate how 

the poultry egg farmers   manage resources for 

optimal profit and sustainable egg production.   

Increasing profitability within the agricultural sector 

particularly among small-scale poultry egg producers 

require a good knowledge of the current profit or loss 

inherent in the subsector. This is because despite the 

growth in the egg production industry since year 2000 

in Nigeria (Tijjani et al., 2006), local demand has not 

been matched by local supply. It is against this 

background that this study examines the profitability 

of poultry egg production in Bauchi Local 

Government Area (LGA) of Bauchi State. 
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MATERIALS AND METHODS 

This study was carried out in Bauchi LGA of Bauchi 

State, Nigeria. Bauchi LGA is one of the 20 LGAs of 

the State located in the North-eastern part of the 

country. The projected population is 611,458 people 

by the end of 2013 (based on the 2006 NPC 

information). The LGA occupies a total land area of 

3,687sq.km and is located between latitude 10.18
o
 and 

57.00
o
 N of the Equator.  Longitudinally, the LGA 

lies between longitude 9.50
o
 and 39.00

o
 E of the 

Greenwich Meridian (Bauchi State Diary, 2010). 

Arable farming is the main agricultural practice in the 

area. Pearl millet, sorghum, water melon, sweet potato 

and legumes are produced in commercial quantities as 

principal crops. The farmers in the study area also 

embark on small, medium and large-scale livestock 

production such as rearing of goats, sheep, cattle and 

poultry as well as marketing of their products.  

Bauchi Local Government has the largest 

concentration of poultry eggs farms (37) in the state 

based on the information provided by Avian Influenza 

Control Project (2010). Because of the limited 

number, all the 37 poultry farms in the LGA were 

selected for the study. These farms were scattered all 

over the LGA with more concentration in Hardo 

Dan’iya, Majidadi , Birshi miri, and Kangere Tirwun 

communities. The farms interviewed were structured 

into small, medium and large scale farms. This is 

because of the differences in their scales of production 

and there is need to have a true representation. The 

study adopted classification of Omotosho and Ladele 

(1988) in which farms with less than 1000 birds are 

considered as small poultry farms, those with 1000-

4999 birds as medium poultry farms and those farms 

that have 5000 and above birds as large farms based. 

This classification was adopted because it is the most 

widely used in the country.  Well-structured 

questionnaire was used to get relevant information 

from each of the 37 poultry egg farm units of the 

L.G.A. 

Farm budgeting techniques as stated by Olukosi and 

Erhabor (1988) and the profitability index were used 

for the profitability analysis. The model for estimating 

the NFI is represented by the following equation: 

 

NFI = GI – TVC – TFC ---------- (1) 

 

The fixed assets (like buildings and machinery) were 

depreciated using the straight-line method. 

Depreciation is the difference between the purchase 

value (P) and the salvage value (S) divided by the 

number of years of life of the asset.  It is given by the 

formula: 

 

D =      --------------------------  (2)  

        

Where: 

D = Depreciation (N) 

P = Purchase value (N) 

S = Salvage value (N) 

N = Number of years of the asset (No.) 

According to Ronald et al. (2008), NFI should be 

considered more as a starting point for analyzing 

profitability than as a good measure of profitability 

itself. Profitability is a measure of the efficiency of 

the business in using its resources to produce profit or 

net farm income. So, in order to conclude whether the 

enterprise is profitable or not, profitability index was 

computed as follows; 

Profitability Index (PI) – This is the Net Farm Income 

(NFI) per unit of Gross Revenue (GR). That is; 

 

PI =  ………………… (3) 

Equation (3) shows the level of return per naira gross 

income. For a farm to be profitable, the PI should be 

greater than zero. If PI is negative, it implies that the 

farm is operating at loss or is not making any profit. 

The following profitability measures were calculated. 

 

i.  Rate of Returns on Investment (%)  

 

RRI =   100% …………(4) 

Where : TC = total cost, hence (TVC + TFC) 

Equation (7) shows the ratio of the accounting profit 

to the investment in the farm, expressed as a 

percentage. The RRI should be greater than the cost of 

capital for the investment to be worthwhile. The RRI 

should also be greater than or equal to the 

interest/hurdle rate. 

 

ii. Capital Turnover (CTO): =  

TR/TC............................................ (5) 

  

Where:  TR= Total Revenue 

CTO is defined as the total revenue divided by total 

cost of production. It describes roughly how much 

naira in revenue the farm can generate for each naira 

invested over a given period. That is, it is used to 

analyze the relationship between the money used to 

fund operations on the farm and the sales generated 

from the operations.  This ratio should be greater than 

1 for the investment to be profitable.
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RESULTS AND DISCUSSION 

 

Cost, Returns and Profitability of Poultry-Egg 

Enterprise in the Study Area 

The result of costs, returns and profitability of 

poultry-egg enterprise by farm sizes was presented in 

Table 1. It was found that over 90% of the cost of 

production was on the variable inputs. The result also 

revealed that large farm had the lowest cost of 

production per bird and as the farm size decreases the 

total cost of production increases. This could be due 

to the fact that large farm size enjoys the benefit of 

pecuniary economies. Feeds constituted the highest 

percentage of the costs, accounting for 79.21%, 

77.04% and 78.81% for the small, medium and large 

flock sizes respectively. This is followed by cost of 

labour, cost of stock, veterinary services, while utility 

and other costs constituted the least in the cost of 

production. This validates the claims by Oluyemi and 

Roberts (1979), Ubosi and Sekoni (2000) that cost of 

feed is the largest single variable cost in animal 

production (including poultry).  

The Net Farm Income (NFI) per bird from the 

enterprise for small farm was N1,359.59  and that of 

medium and large farm sizes were  N1,474.03 and 

N1,463.27 respectively. This indicated that medium 

farm size had the highest NFI per bird; whereas the 

small farm size made the least NFI of N1, 359.59. 

This may be as a result of the fact that medium scale 

farms are more efficient in marketing than the small 

and large scale farms. On the other hand, large scale 

farms when oversupplied may be ready to dispose 

eggs at lower prices due to the fear of losing them 

overtime. This confirmed the statement by Scherer 

(1980) that profitability is not solely a function of 

largeness. Profitability reflects the overall suitability 

of firm’s size in relation to its market environment 

and not just production and cost. These results were 

very close to the N1, 494.88 reported by Adepoju 

(1999).  Dama  et al., (2002) in their analysis on 

poultry reported much lower NFI value of  N440.22. 

Rate of return on investment per bird from small farm 

size, medium farm size and large farm size were 

found to be 34.94%, 38.88% and 42.39% respectively. 

Musa et al., (2004) and Ajala et al., (2007) found 

higher results of 59% and 54% respectively.  

The Capital turnover per bird was N1.35 for the small 

farm size, N1.39 for the medium farm size and N1.42 

for the large farm size respectively. The capital 

turnover values imply that for every naira invested in 

small scale poultry-egg production, N1.349 was 

returned to the farm as revenue. For every naira spent 

on medium scale poultry production, N1.389 was 

generated as revenue. Similarly, N1.424 was obtained 

as revenue for every naira invested in large scale 

poultry-egg business in the area. 

The profitability indices for the small farm size, 

medium farm size and large farm size were N 0.26, 

N0.28 and N0.30 respectively. This implies that for 

every naira earned as revenue from each of the 

different categories of farms, 26 kobo, 28 kobo and 30 

kobo are returned to the three categories of farmers as 

net income respectively.  The figures were found to be 

statistically different from the Least Square 

Difference test carried out. The profit made by the 

different farm may be as a result of many factors, such 

as cost of bird, and volume of sales among others. All 

these differ depending on farm size.  

With these values of capital turnover and profitability 

index, improvement in poultry egg production through 

use of modern equipment and devising a means of 

getting inputs at cheaper rates is likely to increase the 

returns of poultry egg farmers in the study area. The 

higher RRI, CTO  and PI of 42.37%, N 1.42 and N 

0.30 respectively obtained by the large scale poultry 

farmers in the study area revealed that poultry- egg 

production, in general, was profitable and the large 

farm size had the highest profit, followed by medium 

farm size and then small farm size. 

 

Test of Differences in Profitability among the 

Different Farm Sizes. 

Analysis of Variance (ANOVA) and Least Square 

Difference (LSD) tests were carried out to establish 

whether significant difference exists among the 3 

categories of farms in terms of NFI as proxy for 

profit. The result presented in Table 2 showed the 

average NFI/Bird of the small, medium and large 

scale poultry farm in the study area. The F-value 

(198.00) revealed that there were significant 

differences among the profit obtained by the three 

sizes of the poultry farm under consideration. The 

LSD value (23.67) further proved that the profit 

obtained were statistically different from one another. 

Average NFI (N1474.03) of the medium scale poultry 

-farmers was significantly higher than other two 

groups. The higher RRI, CTO  and PI of 42.37%, 

N1.42 and N 0.30 respectively obtained by the large 

scale poultry-egg farms in the study area was not a 

surprise  because it was revealed in the technical 

efficiency results that large scale farms were more 

technically efficient. Also, bulk purchases of inputs 

and large operation may lead to reduction in their cost 

and allow them to enjoy the economy of scale. The 

profit of the small scale poultry-egg producers was 

lower compared to the medium and large scale in the 

study area. 
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CONCLUSION AND RECOMMENDATIONS 

Based on the findings from the study, it can be 

concluded that the largest proportion of poultry-egg 

producers (17)  in the area operated on a small-scale 

and that poultry-egg production was a profitable 

venture across scale of operation. However, the 

following recommendations if implemented will 

widen the profit margin of the poultry-egg producers 

in the study area. First, the poultry egg producers in 

the area should be encouraged to increase their scale 

of production for increased profitability. This could be 

achieved if small scale farmers can come together and 

pool their resources together into cooperatives. 

Secondly, there is need for the poultry-egg producers 

associations and/or corporate bodies to establish at 

least a modern feed mill in the state to provide feeds 

to the farms at cheaper rates.  

 
Table 1: Cost and Returns of Poultry Egg Farmers (N per bird). 

Cost Item  Small  %  Medium % Large  %       

Variable Cost 

Stocking                 222.19  5.71  191.25  5.04 175.42          5.08 

Feeding                 3,082.27 79.21  2,920.74  77.04 2,721.48        78.81 

Labour   205.07  5.26  244.73  6.46 199.25           5.77                                          

Vet. Service  192.23  4.94  186.40  4.92 180.60           5.23 

Utility and other costs 100.39  2.58  202.41  5.34  136.75           3.96 

Total variable cost 3,802.15 97.71                 3,745.53 98.79 3,413.50        98.85 

Total fixed cost                89.11  2.29  45.56  1.21 39.71          1.15 

Total cost  3,891.26                100                3,791.09 100  3,453.21         100  

Revenue  

Egg   4,528.89 86.25                 4,631.37 87.96 4,226.58          85.96 

Spent layer  593.06  11.2  500.89  9.51 522.17         10.62 

Manure                 110.35  2.10  108.22  2.06 151.93           3.09 

Empty bags  18.55  0.36  24.64  0.48 6.25           0.33 

Total revenue  5,250.85                100  5,265.12                100 4,916.48          100 

  

Net farm income                1,359.59   1,474.03                  1,463.27 

Rate of return on        34.94    38.88                  42.37  

 Investment (%)     

Capital turnover                1.35    1.39   1.42 

Profitability index 0.26    0.28    3.0                                 

 
Table 2: Test of differences in profitability between the different farm sizes.              

   Small Scale  Medium Scale  Large Scale 

Total cost  3,891.26                 3,791.09               3,453.21 

Total Revenue  5,250.85                 5,265.12               4,916.48 

N F I   1,359.59
a
  1,474.03

b
  1,463.29

c 

     (6.264)                (1.637)    (2.744) 

P I     0.26      0.28    0.30 

a,b,c  NFI bearing different superscripts are different (P<0.01). 

F – Value: 198.00***, LSD – 23.67. 

Figures in parenthesis are standard error 

*** Significant at 1% 
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ABSTRACT 

An experiment to determine the effect of sowing method, seed rate and variety on the growth of sesame 

(Sesamum indicum L) was conducted at Kano and Dutse, in the savanna ecological zone of Nigeria during 2009 

rainy season. The treatments evaluated consisted of three sowing methods (broadcasting, dibbling and drilling), 

four seed rate (2.5, 5.0, 7.5 and 10 Kg
-1

) and two varieties (Ex-Sudan and E8). Split- Split plot design was used 

such that variety was allocated to the main plot, sowing method to the sub- plot and seed rate to the sub-sub plot. 

The treatments were replicated thrice. Result shows that, plant height and number of leaves plant
-1 

were 

significantly affected by variety and seed rate. However sowing method has no significant effect on plant height, 

50% to flowering, plant maturity and number of branches plant
-1

. The result established that, Ex-Sudan attained 

50% flowering and maturity earlier than variety E8 at both sites. While shorter plants were produced at 2.5kg 

ha
-1

 compared to seed rate of 10kg ha
-1 

which produces the tallest plants. Ex-Sudan out growth E8 as it matures 

earlier. It is therefore recommended that, farmers could adopt agronomic practices using variety of Ex-Sudan for 

increased sesame production in the belt.    

__________________________________________________________________________________________ 

Key words: Sesame, Sowing method, Variety seed rate and Growth. 

 

 

INTRODUCTION

Sesame (Sesamum indicum L.) is an oil crop that 

belongs to the family   pedaliaceae and genus 

Sesamum (Purseglove, 1974). The genus consists of 

about 36 species of which 19 species are indigenous 

to Africa. It is one of the ancient crops grown for its 

edible oil by man (Cobley and Steele, 1979). The crop 

is known as “gingerly” and “till” in India, “Simsim” 

in Arabian countries and East Africa, and 

“Benniseed” in West Africa (Seeglar, 1987). In 

Nigeria it is known as “Ridi” by the Hausas, “Etuku” 

by the Yorubas and “Isasa” by the Igbos. 

In Nigeria the crop is mostly cultivated in the derived 

and Guniea savanna, the Arid and Sahel zones with 

large portions in Jigawa, Kaduna, Katsina, Taraba, 

Benue, Kogi and in  Nasarawa states and also in the 

Federal Capital Territory  Abuja, (Busari et al., 1998). 

Sesame ranked sixth in the world’s production of oil 

seeds and twelfth in the world’s vegetable oil 

production (FAO, 2002). The crop is often referred to 

as “queen” of vegetable oil because of its uses as 

condiments  and as ingredients in manufacture of 

paints, soaps, cosmetics, perfumes and insecticides. 

The whole seed is used on top of buns and snacks 

foods, fried and eaten with sugar, or grinded raw and 

used for soup making (Onwueme and Sinha 1991). Its 

contents of sesamoline and sesamine make it useful as 

synergist for insecticides (Reamakers 2001). The 

quality of sesame oil is next to olive oil and therefore 

can be used as its substitute (Weiss, 1983). Sesame is 

used for the treatment of dysentery, diarrhea, ulcer as 

pain reliever and as an illuminant. It is also important 

for pregnant and lactating women for its protein, 

calcium, iron and methionine contents. The seed 

contains 56% oil, 17-19% protein, 16 -18% 

carbohydrate and is also rich in calcium, phosphorus, 

iron and vitamins such as niacin, thiamin and 

riboflavin (Rehm and Espig, 1992). 

Sesame is an important export crop in Nigeria and has 

a substantial role in the sesame trade worldwide. The 

annual export of the commodity in Nigeria was valued 

at about 20 million U.S. dollars and Nigeria is the 

primary supplier of sesame seed to the world largest 

importer Japan. The trend in production of sesame in 

Nigeria is increasing annually, considering total 

production of 44,000 metric tons in 1990 which rose 

to 69,000 metric tons in 2001. Sesame seed 

production in the country was recently put at 100,000 

metric tons annually (Anonymous, 2009).  

In spite of the importance of sesame as a source of 

vegetable oil and foreign exchange earner in this 

country, there is a dearth of information on its sowing 

method and variety especially in the Sudan savannah 

where production potentials are high. Sesame yields 

are generally very low 300-350 kgha-1 (Okpara et al. 

2007) when compared to Venezuela (1960kg/ha) and 

Saudi Arabia (1083 kg ha-1).  According to 

(Anonymous, 2009) use of inappropriate sowing 

method is one of the major causes of low sesame yield 

in the country, for the fact that improved and high 

yielding cultivars of sesame can give 15-40% more 
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yield than local traditional cultivars when sowed 

better and adding that most farmers lack access to 

improved agronomic practices and varieties. In a 

related study by (Imoloame et al. 2007). Sowing 

method had greater influence on sesame yield yet 

most farmers adopt the popular dibbling method. 

In addition, sesame production in the country is low 

due to a number of constraints which include among 

others, Farmers access to improve varieties, 

appropriate agronomic practices, drought and low soil 

productivity.   At present studies on sesame 

agronomic practices in Nigeria, are mostly on plant 

population, fertilizer rate, sowing dates, row spacing 

in the Guinea savanna zone (Malik et al. 2003 ). 

However, research on sowing methods has been 

scanty particularly in the Sudan savanna. Thus, there 

is need to identify appropriate sowing method for high 

production of sesame in Nigeria. The objective of the 

study is to determine the appropriate sowing method 

and variety that impact best on sesame growth, yield 

and seed quality. 

 

MATERIALS AND METHODS 

The experiment was conducted at two locations 

during the 2009 cropping season. Location 1 was the 

Teaching and Research Farm of the Faculty of 

Agriculture, Bayero University, Kano. This study area 

lies at latitude 11
0
58’N and longitude 8

0
25’E with 

annual rainfall of 834.5mm and mean minimum 

temperature range of 19.4
0
C and a mean maximum 

temperature range of 35.1
0
C (B.U.K Meteorological 

Unit 2009). While location 2 was Dutse in Jigawa 

state which lies at latitude 11
0
45’N and longitude 

9
0
20’E with a mean annual rainfall of 958.5mm 

(JARDA, 2009). The two sites lie within the Sudan 

Savannah ecological zone of Nigeria. 

The treatment consists of three sowing methods 

(broadcasting, dibbling and drilling), four seed rates 

(2.5 kg/ha, 5.0 kg/ha, 7.5 kg/ha and 10.0 kg/ha) and 

two varieties of sesame (Ex-Sudan and E8). The 

treatments were randomized and laid out in a split.-

Split plot design with three replications. Variety (V) 

was assigned to the main plot, sowing method (M) to 

sub-plots and seed rate (s) to the sub-sub-plots. The 

field was harrowed to a fine tilt and then ridged 75 cm 

between rows and then marked into plots and 

replications with 1.0 m gap between blocks and one 

ridge between plots. A soil sample of the experimental 

site was collected randomly at 0-15cm and 15-30cm 

using soil auger. The physical and chemical properties 

of the soil were determined using standard 

procedures.  

Seeds were sown using the three sowing methods of 

broadcasting, drilling and dibbling according to 

treatment. Each plot received 60 kg N, 30 kg P2O5 and 

30 kg K2O ha
-1

. Half dose of N and full doses of P2O5  

 

and K2O were applied in form of N.P.K 15:15:15 at 

three weeks after sowing while remaining half dose of 

N was applied in form of urea (46% a i) at six weeks 

after sowing. Two hoe weeding were carried out at 3 

and 6 weeks after sowing (WAS) to control weed. 

Infestation of sesame by web worm (Antigastra 

catalaunalis Dup.) was observed and controlled using 

cypermethrin and dimethoate at the rate of 1 litre in 

200 litres of water per hectare. 

The crop was harvested manually using sickles by 

cutting the plants at the base close to the ground and 

putting them in sacks and then allowed to sundried for 

2-3 weeks. Two inner rows (5m
2
) were harvested for 

seed yield per hectare in the drilled and dibbled plots 

while for broadcast plots a margin of 1m was 

discarded along the ridges on both ends  and 0.75m 

along the width to give same net plot area (6m
2
) as in 

drilling and dibbling. Same net area (6m
2
) was 

marked within the interior of the plots. Data were 

collected for the following characters; Plant height of 

five tagged plants was determined using a metre ruler 

and the mean values were recorded at 4, 6, 8, 10 and 

12 WAS. Number of leaves of the sampled plants was 

counted and the mean values recorded to determine 

the total number of leaves per plant for each plot. 

Number of branches of the sampled plants was also 

counted and mean values recorded for each plot at 12 

WAS. Observation of number of days to first flower 

opening were carried out and recorded for each plot. 

Data collected were subjected to analysis of variance 

(ANOVA) using SAS system for windows (S.A.S, 

V8, 2000) and the means separated using Duncan’s 

Multiple Range Test (DMRT), Duncan (1955). 

 

RESULTS AND DISCUSSION 
The effect of sowing method, seed rate and variety on 

sesame height in the two sites are presented in Table 

1a and 1b. Throughout the study period sowing 

method did not affect plant height at Dutse location, 

however it had a significant effect at 6 to 12 WAS at 

BUK site (Table 1b).  
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Table 1a: Effect of sowing method, seed rate and variety on plant height of sesame at Dutse site. 

Treatments     Plant height (cm)    

 4 WAS  6 WAS 8 WAS  10 WAS 12 WAS 

Sowing Method (M) 

Broadcasting 

Dibbling 

Drilling 

S.E +  

 

7.93 

8.23 

8.33 

0.12  

 

26.03 

28.21  

27.69 

  1.88 

 

44.72  

44.65 

42.20 

  2.26 

 

96.05  

95.70 

92.22 

  2.42 

 

132.00 

122.10 

110.00 

    7.09 

 

Variety (V) 

Ex-Sudan 

E8 

S.E + 

 

 

7.49b 

8.84a 

0.30 

 

 

25.02 

29.55 

  1.72 

 

 

40.00 

47.60 

  2.79 

 

 

91.60 

97.63 

  2.73 

 

 

121.20 

121.60 

    6.01 

Seed rate (kg/ha)(S) 

2.5 

5.0 

7.5 

10.0 

S.E + 

 

7.71b  

8.00a 

8.32a 

8.62a 

0.32  

 

26.32  

26.43 

27.40 

29.67  

  1.87 

 

42.50  

41.60 

45.30 

45.80 

  2.60  

 

91.63b  

93.00ab 

94.81ab 

99.10a  

  2.58 

 

125.94 

128.81 

106.70 

124.10 

    9.31 

      
 

   

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

 

Table 1b: Effect of sowing method, variety and seed rate on plant height of sesame at BUK site. 

Treatments     Plant height (cm)  

   4 WAS              6 WAS         8 WA                     10 WAS                       12 WAS__ 

Sowing method (M) 

Broadcasting  12.16a                45.83a        102.4a        136.0a                       146.4a 

Dibbling                   11.63b                39.33ab          89.8ab                    118.0b                       135.9b 

Drilling                  11.73                36.51b             84.0b        118.9b                       131.5b 

S.E +    0.55                 2.13                    3.81           1.80                           2.95 

Variety  (V) 

Ex-Sudan                  11.2                       39.18           89.3                      121.0                                128.3 

E8                                    12.44                     41.93                94.9                      127.7                                         147.6 

S.E +                               0.65                     1.44                  1.89                        2.57                                           1.63                

Seed rate (kg/ha)  (S)  

2.5   11.06                37.91b           91.7                      124.4                              138.1 

5.0                               12.48                     42.95a                93.7                      124.3                                138.2 

7.5                      11.55                    39.51ab              91.6                      125.0                               139.4 

10.0           12.27                     41.86ab              91.4         123.6                                135.5 

S.E +     0.56    1.75            2.07           2.2                                          2.39 

___________________________________________________________________________________________________  

Means followed with the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

In all  the sampling stages broadcasting method 

produced taller plants compared with the other 

methods which were at par except at 6 and 8 WAS, 

where the differences between dibbling and 

broadcasting as well as drilling and broadcasting was 

not significant. The effect of variety on plant height 

was only significant at 4 WAS where variety E8 

produced taller plant than Ex-Sudan in Dutse site 

(Table 1a).  Throughout the sampling period, variety 

did not affect plant height in BUK site. Similarly in 

that site seed rate had significant effect on plant height 

at 6 WAS and 12 WAS only, where 2.5kg/ha 

produced significantly shorter plants than the other 

rates which were similar. Table 1b also shows that, at 

2.5kg and 7.5kg/ha seed rate all the three sowing 

methods had similar plant height. However, at 5.0 and 

10.0kg/ha broadcasting was superior to the others. 

The differences in plant height between the two 

varieties could be genetic as a similar report was made 

by Riaz et al. (2002) on two different sesame varieties 

(TS3 and 92001). Thus genetic variability among the 

two sesame varieties could have explained the 

differences among them. 

The effect of sowing method and variety on number 

of leaves/plant in Dutse and BUK sites are presented 

in Table 2a and 2b respectively.  In Dutse sowing 

method had effect on number of leaves/plant at 10 and 

12 WAS where drilling method produced significantly 

lower number of leaves/plant than broadcasting and 

dibbling Table 2a. At BUK site (Table 2b), drilling 

method gave smaller number of leaves per plant at 4 

WAS as compared to broadcasting and dibbling which 

were similar. At 8 and 10 WAS, dibbling produced 

smaller number leaves compared with the other two 

sowing methods. Variety had significant effect on 

number of leaves/plant at 4 to 10 WAS with E8 being 

superior to ex-Sudan at Dutse site. However at 12 

WAS both varieties had similar number of 

leaves/plant.
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Table 2a: Effect of sowing method, variety and seed rate on number of leaves/plant of Sesame at Dutse. 

Treatments 

 

Number of leaves/plant 

   4 WAS  6 WAS 8 WAS 10 WAS 12 WAS 

Sowing method (M) 

 

        

Broadcasting 7.933 23.11 41.4 154.8a  247.oa 

Dibbling  7.983 24.63 35.7 130.6a 200.0a 

Drilling 8.233 22.27 34.3 102.2b 170.0b 

S.E + 0.218 1.612 3.01  7.83 16.2 

      Variety (V)           

Ex-Sudan  7.511b 19.64b 31.8b 117.8b 194.0 

E8 8.589a 27.04a 24.4a 144.0a 218.0 

S.E + 0.21 1.98 2.93 4.22 14.0 

      Seed rate (kg/ha) (S)           

2.5 7.622b 22.18 35.0 129.3 207.0 

5.0 7.833b 22.54 35.3 124.1 242.0 

7.5 8.322a 23.6 38.0 130.2 185.0 

10.0 8.422a 25.04 40.2 139.8 190.0 

S.E + 0.18 1.90 2.46 10.11 22.80 

__________________________________________________________________________________________ 

Means followed with the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 
Table 2b:  Effect of sowing method, variety and seed rate on number of leaves/plant of sesame at BUK site 

Treatments     Number of leaves/plant 

   4 WAS       6 WAS             8 WAS      10 WAS 12 WAS 

Sowing Method (M)  

Broadcasting  9.0089a                   19.50             83.9a       145.3a                193.1 

Dibbling                   8.858ab                   19.58             63.2b       106.5b        167.4 

Drilling                  8.517b         17.97             70.2ab      125.1ab 173.8 

S.E +   0.12          0.64               4.36           8.12   14.21 

Variety (V) 

Ex-Sudan                   8.539b         17.83b                64.3       112.1                  148.6b 

E8   9.050a                   20.20a                80.6       139.2                  207.6a  

S.E +   0.13                    0.62                    4.63          6.63     9.10  

Seed Rate (kg/ha) (S) 

2.5   9.178a            21.24a               83.2a     141.3a                  214.1a 

5.0   8.833ab                    18.73b                 69.0b     128.4ab       279.3b 

7.5   8.322a               17.98b               75.8a     121.0b                  161.7b 

10.0   8.422a           18.11b               61.7b     112.8b                  157.3b 

 S.E +   0.17               1.79    3.76     7.11     7.73  

__________________________________________________________________________________________ 

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

Variety E8 gave significantly larger number of leaves 

at 4, 6 and 12 WAS as compared to Ex-Sudan in the 

BUK site (Table 2b).  At 4 WAS seed rate did not 

affect number of leaves. However, between 6 and 10 

WAS sowing at 2.5kg/ha produced significantly 

higher number of leaves compared with the other rates 

which were virtually similar except at 8 WAS when 

the difference between 2.5 and 10kg/ha was not 

significant. However sowing at 5kg/ha gave the tallest 

plants than other seed rates at 12 WAS. 

In Dutse site (Table 2a), sowing method had effect on 

number of leaves/plant at 10 and 12 WAS where 

drilling method produced significantly lower number 

of leaves/plant than broadcasting and dibbling. 

Variety had significant effect on number of 

leaves/plant at 4 to 10 WAS with E8 being superior to 

ex-Sudan. However at 12 WAS both varieties had 

similar number of leaves/plant. Only at 4 and 12 WAS 

seed rate affected number of leaves/plant with 

planting at 7.5 and 10.0kg/ha producing statistically 

similar and superior number of leaves at 4 WAS   

compared to 2.5 and 5.0kg/ha which were superior at 

12 WAS. 

Table 2b shows the effect of sowing method, variety 

ad seed rate on number of leaves per plant of sesame 

at BUK site. Drilling method gave smaller number of 

leaves per plant at 4 WAS as compared to 

broadcasting and dibbling which were similar. At 8 

and 10 was, dibbling produced method smaller 

number leaves compared with the other two sowing 

methods. Variety E8 gave significantly larger number 

of leaves at 4, 6 and 12 WAS as compared to Ex-

Sudan. Seed rate significantly affected number of 

leaves per plant. At 4 WAS seed rate did not affect 

number of leaves. However, between 6 and 10 WAS 

sowing at 2.5kg/ha produced significantly higher 

number of leaves compared with the other rates which 

were virtually similar except at 8 WAS when the 

difference between 2.5 and 10kg/ha was not 
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significant. However sowing at 5kg/ha gave the tallest 

plants than other seed rates at 12 WAS. 

The greater number of leaves/plant observed in 

broadcasting in both sites could be attributed to inter 

and intra plant competition associated with 

broadcasting method which made the crops to 

compete more for growth factors compared to other 

methods. This agrees with findings of Weiss (1983) 

that broadcast method of sowing produced taller 

plants and higher dry matter production when 

compared with drilling method. 

 
Table 3a: Effect of sowing method, variety and seed rate on number of days to flowering, number of days to maturity and  

number of branches/plant of sesame at Dutse site. 

Treatments       No. of days   No. of days to               No. of branches   

      to flowering  maturity   per plant 

                       

Sowing method (M)   

Broadcasting            60.0   82.5           5.81  

Dibbling                             61.7   82.5             4.58  

Drilling                    60.0   82.5             4.81 

S.E +           0.96   0.96      0.82 

Variety (V) 

Ex-Sudan                          56.1b   75.0b                               4.51        

E8            65.0a   90.0a                                 5.62 

S.E +             0.79    0.79      0.73          

Seed rate (kg/ha) (S) 
2.5            60.56   82.5                               5.12 

5.0            60.56   82.5                                  4.34 

7.5            60.56   82.5                                       6.24 

10.0            60.56   82.5                                  4.56 

S.E +             0.00     0.0                                         0.92      

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

Table 3b: Effect of sowing method, variety and seed rate on number of days to flowering, number of days to maturity, 

number of branches/plant of sesame at BUK site. 

Treatments             No. of days to               No. of days to  No. of branches   

             flowering                             maturity                            per plant                      

Sowing method (m) 

 

Broadcasting   62.50     86.0                               6.25a              

Dibbling                    62.50    86.0                                     4.57b           

Drilling                   65.50     86.0                                     5.73ab             

 S.E +    0.0     0.0                                        0.40                 

Variety (V)  

Ex-Sudan                  55.00b      76.0b                                     4.81b  

E8    7.00a     96.0a                                     6.23a 

S.E +    0.0      0.0                                         0.23               

Seed rate (kg/ha) (S) 

2.5    62.50      86.0                                       6.50a             

5.0    62.50      86.0                                       5.57b             

7.5    62.50      86.0                                       5.23b             

10.0    62.50      86.0                                       4.77b            

 S.E +    0.0      0.0                                         0.26  

__________________________________________________________________________________________            

  

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

The effect of sowing method, variety and seed rate on 

number of days to flowering and maturity of sesame 

was given in Table 3a and 3b. Only variety had 

significant effect on sesame flowering and maturity, 

where E8 flowered and matured later than Ex-Sudan. 

Sowing method, variety and seed rate had significant 

effects on number of branches per plant as presented 

in Table 3. Dibbling produced smaller number of 

branches per plant compared to other methods which 

were similar. Variety E8 gave significant higher 

number of branches per plant than Ex-Sudan. Seed 

rate 2.5kg/ha gave significantly higher number of 

branches compared to the other rates which were at 

par. 

However, with regards to number of branches per 

plant, broadcasting and drilling gave significantly (P< 

0.05) higher and similar numbers of branches per 

plant in the two sites, compared to dibbling. This must 

not be unconnected with the fact that the crops vie for 

space, light and nutrients more critically in dibbling 

method compared to other sowing methods. This 

coincides with the assertions by Olowe and Busari 
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(1994) that number of branches per plant increase 

linearly with increase in inters and intra row spacing. 

The effect of sowing method, seed rate and variety on 

number of days to flowering and maturity, number of 

branches and pods of sesame is given in Table 3. Only 

variety had effect on number of days to flowering and 

maturity in which E8 flowered and matured later than 

Ex-Sudan. Number of branches per plant was not 

affected by sowing method and variety. Similarly, 

variety has no significant effect on number of pods 

per plant, although sowing method has significant 

effect on number of pods per plant. Broadcasting and 

drilling method produced statistically similar and 

superior number of pod per plant compared with 

dibbling method. Variety was found to have affected 

day to 50% flowering and maturity of sesame. Ex-

Sudan attained 50% flowering and maturity earlier 

than variety E8 at both sites. This is in line with the 

report of Fathy and Mohammed (2008) in which they 

found that Saudi local cultivar flowered later than 

Shadaweel cultivar. Similar observations were 

reported by Abdulrahaman et al. (2007) on number of 

branches and flowers per plant. 

 

CONCLUSION AND RECOMMENDATION 

From the result of this research it can be concluded 

that drilling is the best sowing method, sowing at seed 

rate of 5kg ha
-1

 gave better growth characteristics 

which will in turn affect the yield of the crop. 

Similarly, there were differences in the growth    

 

 

 

parameters among the varieties where Ex-Sudan 

performs better than the E8. 

Therefore, farmers are recommended to adopt these 

agronomic practices of using Ex-Sudan variety, 

sowing at seed rate of 5kg ha
-1 

and using drilling as 

the sowing method for increased sesame production in 

the Sudan Savanna of Nigeria. 
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ABSTRACT 

Agriculture is not glamorous because of its entrenched negative perceptions in the minds of many Nigerian 

youth. A farmer is someone like his parent, doing backbreaking labour in the fields and getting little at the end 

of production. Nevertheless, agriculture will be the engine for growth of many African economies, if given the 

same political support and financial investment as the crude oil sector. Agriculture is capable of providing more 

decent jobs and filling millions more stomachs with nutritious meals. The Nigerian youth always want white-

collar jobs immediately after their graduation; thereby neglecting agriculture which is the basic source of youth 

empowerment and employment generation. Youth also believed that agricultural sector is only for the adult and 

old people.  This is not surprising as many youth had little or no Counselling intervention in planning for their 

current and future career. However, new employment opportunities in agriculture are developed faster than ever 

before, and employment opportunities that exist are changing and even becoming more advanced. Assisting 

students in understanding their skills, abilities and matching them with types of career counselling paths give the 

youth a sense of focus on their career planning in agricultural field of empowerment. This paper examined youth 

in agriculture and counselling strategies, components of the youth agricultural empowerment, potential 

empowerment of agriculture in Nigeria, youth participation and empowerment in agriculture. It was 

recommended that there is need for all agricultural and counselling stakeholders to come together to fashion out 

strategies of making agriculture effective and efficient in enhancing food production and the entire attitude of 

the youth toward agriculture in the country is negatively affecting the empowerment initiative in the agricultural 

sector. The paper concludes that youth participation and empowerment in agriculture need to be exploited for a 

maximum benefit of protein production in Nigeria. 

__________________________________________________________________________________________ 

Key Words: Agriculture, Youth-empowerment, Counselling, Self-reliance, Development. 

 

INTRODUCTION 

It has been observed that rapid decline in agricultural 

production has been attributed to the continuous 

decline in agricultural labour that resulted from poor 

youth participation in agriculture. This consequently 

is occasioned by the continued movement of the youth 

and school leavers from the rural farming 

communities to the big cities in search of employment 

other than agriculture. Supporting this claim 

Ugochukwu (2012) avers that for the survival of 

agriculture, we need to attract and counsel the 

younger generation whose perception of agriculture is 

just a case of labouring in the field, a generation who 

would rather work in an office than out in the fields 

getting their hands dirty. Miri (1996) further opines 

that agriculture must be promoted as a scientific 

employment with young people seeing it as   just 

feeding an animal or digging a hole and planting a 

crop. The views of Amadi (2001) are consistent with 

the foregoing and exposes the declining performance 

of the agricultural sector. The following factors were 

indicated: Mass migration of youth into urban centre 

thus leaving farming in the hands of old, illiterate 

parent and lack of scientific knowledge of agriculture 

among the surviving generation of illiterate farmers as 

well as the sustained use of traditional farming tools, 

methods and the non-lucrative and energy consuming 

farm-occupations with the attendant low morale 

among farmers and youth. 

The empowerment and employment programmes in 

any society depends on whether the citizens live to 

work or work to live. The societal view of either or 

both the instances would go a long way to determine 

the policies that would guide the youth in further work 

programmes. Abdulkareem (2013) observed that 

agricultural youth empowerment counselling covers 

all useful ages of youth and their ability levels to 

perform entrepneurial skills. It is not only for persons 

who are successfully employed rather designed to 

assist youth to identify their interests, abilities and 

develop their capacities to continue to learn and profit 

from work. Therefore a sound philosophy of youth 

empowerment counselling in Nigeria should be such 

that stressing the joy and dignity of works and assist 

youth to actualize their potentials. Counselling in 

Nigeria has to be seen as an aspect of education and 

training which helps the individuals to develop to the 

fullest capacity their potentialities in order to benefit 

the society. Such a philosophy generates practices that 

would ensure employability as follows:  

1. People understand work as an inevitable aspect of 

life and living.  
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2. Each youth owes a duty of identifying and 

harnessing interests, values, abilities and capacities 

for a career.  

3. Youth counselling serves as an integral part of the 

society given to each individual from      cradle to the 

grave.  

4. The policies, goals, programmes and practices that 

are recommended for youth counselling should be 

required to every youth living in any given society.  

5. Work after youth counselling should be meaningful 

and enjoyable in agriculture.   

 

Youth in Agriculture and Counselling Strategy  

The strategic counselling services provide a paradigm 

shift for skills development through counselling 

services rendered to the youth for the creation of 

employment. Rady (2012) reported that the 

counselling system is expected to change the thinking 

of the youth from an educational sub-sector that 

emphasizes theoretical aspect into a comprehensive 

system of skills development for employment that will 

enhance their productivity and growth. The main 

purpose will be to create employable agricultural 

intention and competencies relevant to the labour 

market instead of educational certificates. The 

counsellor will embrace the following strategy that 

could change the mind set of our teeming unemployed 

youth:  

1. Making youth accepts farming as a commercial 

business venture though counselling    services.  

2. Generate appreciable income from agriculture to 

meet youth domestic and personal needs   

 through counselling services.  

3. Improve youth standard of living through improved 

income generation from agriculture through 

counselling services.  

 

4. Motivate youth to stay in the rural areas to give 

advice on how to deliver inputs at youth    farm gate 

on credit basis and interest free to boost their farming 

activities.  

5. Advice youth to produce enough food crops, meat 

and fish using modern tools and   methods. 

In working with this career counselling process, the 

youths may want to develop skills and gain 

experiences that will increase their knowledge of 

farming occupations and widen their career options. 

Lillian (2013) observed that part of that widening 

process is to ensure that you don’t set artificial 

barriers for yourself regarding your own career 

choices. Employment in many sectors of our economy 

especially that of agriculture has been traditionally 

segregated by gender, an artificial barrier that many 

are working to eliminate. Old stereotypes about what 

careers are for men and what careers are for women 

do not apply anymore.  We cannot afford to lose half 

of our potential workforce in any career field of 

agriculture due to outdated notions.  

 

 

Components of the Youth Agricultural 

Empowerment   

The Youth empowerment in Agriculture has four (4) 

main components namely:  

i. Crops empowerment: Cotton provides 

employment and means of livelihood to about two 

million Nigerian families. A total of 24 states of the 

federation produce cotton. Cassava is grown in all the 

states of the federation with the current production 

level being about 45 million tonnes per annum. 

Nigeria’s production of ginger in 2010 was estimated 

at 110,000 metric tonnes FAO (2014) out of this 10% 

are locally consumed as fresh ginger while 90% is 

dried primarily for the export markets. In the year 

2008, world production of gum arabic was put at 

70,000 metric tonnes while Nigeria’s production 

amounted to 18,935 metric tonnes with export 

earnings of US88.08 million. Cocoa is the second 

major non-oil foreign exchange earner in Nigeria after 

leather, cocoa is being produced in 16 states of 

Nigeria and Sesame seed ranks third after cocoa in 

terms of volume of export and foreign exchange 

earnings. With annual production of 400,000 metric 

tonnes. In the year 2005 alone, export revenue from 

the sale of cocoa amounted to US 136.7 million. 

Cotton provided employment and means of livelihood 

to about 2 million Nigerian families. Nigeria is the 

world’s largest producer of cowpea, as it produces 

over 2.7 million metric tonnes of cowpeas with an 

average yield of 417kg and produces both the white 

and brown varieties. With all this opportunities youth 

have a means of employment in crop production. 

However, other aspect of crops empowerment in 

Nigeria  include the following: farm and ranch 

managers, farmers and ranchers, Farm management 

advisors, farm workers and labourers, crop, nursery, 

and greenhouse managers, managers of landscaping, 

lawn service, and grounds keeping workers, managers 

of retail sales workers. floral designers, grounds 

maintenance workers, landscaping and grounds 

keeping workers, pesticide handlers, sprayers, and 

applicators, vegetation tree trimmers and pruners 

(Abdullah 2010). 

 

ii. Livestock empowerment: In 2010 there were over 

16 million cattle, 33.8 million goats, 26.0 million 

sheep, 1.3 million pigs, 700,000 donkeys, 250,000 

horses, 18,000 camels found mostly in Sahel savannah 

around Lake Chad, and 175 million poultry nationally, 

owned mostly by villages rather than by commercial 

operators (Abdullah 2010).  Almost all rural 

households raise poultry as a subsistence meat. 

Chickens are predominantly of indigenous origin, and 

there is some cross breeding with foreign stock. Egg 

production was low but with the Private commercial 

poultry operations that recorded rapid increase 

between 2011 and 2013 especially near urban areas 
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which provide employment to the large number of the 

Nigerian unemployed youth and also providing a 

growing source of eggs for the cities. Other aspect of 

livestock empowerment in Nigeria include the 

following: animals ranchers, animal breeders, animal 

trainers, farm and ranch managers, farmers and 

ranchers, non farm animal caretakers, animal 

butchers,  animal sellers, disease control agents or 

veterinary workers. 

 iii. Fisheries/Aquaculture empowerment: Nigeria 

artisanal sector is the largest in the region, with 

thousands of vessels along the coast, in estuarine 

areas, and inland that use nets, hooks, traps and 

seines. Amao (2006) opined that, several hundred 

small to medium sized trawlers, operated principally 

by smaller firms, fish in coastal waters, mainly in the 

eastern part of Nigeria can empower the teeming 

youth in the country. There is potential for growth in 

the aquaculture industry, which the government has 

supported since 1960s. Currently, most operations are 

small and private but some larger companies are 

attempting to develop economies of scale.  Aspects of 

fisheries empowerment in Nigeria include the 

following:   First-Line Supervisors/Managers of fish 

Farming, Fishing, and pond constructors, fish sellers 

and veterinary workers. 

iv. Agribusiness empowerment: FAO (2014) 

Agribusiness development programme, which advises 

on policies and strategies to improve agribusiness 

competitiveness, including fostering better 

coordination and linkages among business partners 

particularly youth. The agribusiness sector includes a 

diverse group of interest: crop producers, livestock 

and meat producers, poultry and egg companies, dairy 

farmers, timber producers, tobacco companies and 

food manufacturers and stores. However, individual 

and other political action committees in the 

agribusiness sector contributed more than US90 

million at the federal level in the year 2012 which 

recorded biggest increase from one cycle to the next 

for the sector. Other aspects of agribusiness 

empowerment in Nigeria include the following:  

Purchasing Agents and Buyers of the Farm Products, 

Whole Sales persons, Retail Sales persons, Food and 

Roasting, Baking, and Drying Machine Operators and 

Tenders, Food Cooking Machine Operators and 

Tenders, Grading and Sorting of Agricultural 

Products, Pest and Disease Control Workers. 

  

Potential Empowerment of Agriculture in Nigeria 

Nigeria is the most populous country in Africa with 

about 140 million people, of which about 70% are 

engaged in agriculture (Feeding the Nation, 2010) the 

report further revealed that, real strength of Nigeria’s 

agriculture lies in the wide ecological variability and 

good weather for the most part of the year, which 

accounts for the large spectrum of agricultural 

commodities including crops, livestock and fisheries. 

Soil fertility in Nigeria varies considerably; most 

fertile soils are the result of alluvial deposition in river 

valleys. The arable land is 79 million hectares, out of 

which only 32 million hectares or 46% from other 

source is under cultivation.  

The World Bank (2013) reported that agriculture is 

Africa’s largest employer and has the potential to 

absorb millions of new job seekers. According to the 

report, increased focus on agriculture could enhance 

productivity, reduce food prices, increase incomes and 

create employment of the teeming unemployed youth. 

Young people’s involvement in the agricultural 

process is crucial. Marco (2013) further observed that 

empowerment in agriculture could unlock vast 

employment opportunities. The rice sector alone has 

the potential to employ many of the 17 million young 

people who enter the job market in sub-Saharan 

Africa each year. Young rice farmers could boost rice 

production and add value to it. With so many people 

without a job, the rice sector in Africa is a golden 

opportunity to provide jobs. 

Fast-growing economies that can cut poverty and 

create meaningful jobs particularly for youths require 

youth counselling, political will from all leaders and 

huge injections of investment in agriculture, 

According to Mandivamba (2013) Africa is still on 

average 60% rural in population.  Africa’s lack of 

competitiveness in agriculture is a drag on efforts to 

boost employment in this sector. He further reported 

that competitiveness as involving what the 

government is prepared to do to support its producers 

to gain access to their markets. His solutions include 

boosting rural development through a chain of 

activities that add value to agricultural products, 

providing necessary infrastructure to stem urban 

migration and empowering youths to run small 

businesses youth counselling services. 

  

Youth Participation and Empowerment in 

 Agriculture  

According to Adelaja (2010) there is a growing 

lethargy in both youth and old people to make a career 

in agriculture even when there are jobs opportunities 

elsewhere. Food has become scarce and very 

expensive in our present day time. The contribution of 

agriculture to the GDP has fallen sharply from over 

70% in the 70s to less than 46% in recent time. If the 

situation is to be reversed, things should be done 

immediately to counsel the youth to embark on 

agriculture and remove the drudgery associated with 

farming and also make policies that will ensure the 

provision of necessary inputs and infrastructure that 

will reduce labour, facilitate the availability of a sure 

market for farmers produce, ensure proper use of 

human resources and knowledge already generated in 

agricultural based research institute in Nigeria.   
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Food Dependency of Nigeria on other nations as a result of poor youth participation and empowerment.                                     
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Food dependency of Nigeria on other nations 

Source: (www.fao.org/../i2497e00.pdf). 

 
RECOMMENDATIONS 

 

1. There is a need for all agricultural and 

counselling stakeholders to come together to 

fashion out strategies of making agriculture 

effective and efficient in enhancing food 

production.  

2. The inadequate and untimely counselling 

services especially from extension workers to 

farmers should be avoided. This negatively affect 

delivery and adaptation of new innovations of 

farming which limit youth participation in 

modern agriculture  

3. There is a serious need to reorganise the 

institutional counselling services in Nigeria to 

meet world standard so that those charged with 

the agricultural counselling activities are 

professionals with the requisite qualifications.  

4. The society as a whole must acknowledges that 

there is a need for increased attention to the 

agricultural sector.  

5. There is a need to review the federal, states as 

well as local governments budgetary allocation to 

agriculture and school counselling to ensure 

proper disbursement of the allocated funds.  

6. Creation of more youth agricultural vocational 

centres nationwide where training and materials 

can be provided to the youth for functional 

participation and acquisition of agricultural 

occupational skills. 

  

CONCLUSION 

Increasing youth participation and empowerment 

in agriculture can be possible when appropriate 

counselling strategy have been employed from 

the grassroots level and Nigeria large 

unemployed youth cannot contribute effectively 

to the development of their nation without 

receiving good counselling services strategy. To 

get teeming youth into productive agriculture as 

means of reducing unemployment rate which 

requires giving the youth appropriate skills, 

attitude and knowledge that are needed to be 

employed or self-reliant in the world of work. 

Therefore, there is the urgent need to pay more 

attention to the development of youth in 

agriculture bearing in mind their potentials from 

both urban and rural areas can be harnessed to 

reduce poverty and improve plants, livestock and 

other agribusiness empowerment for national 

growth and development.  
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ABSTRACT 
Field trials were conducted on the research farm of the Institute for Agricultural Research Samaru (11

0
 11’N,7

0
 

38’E and 686m above sea level) in the Northern Guinea Savanna ecological zone of Nigeria to study the 

performance of soybean (Glycine max L.) and rice (Oryza sativa L.) mixtures as influenced by NPK 15:15:15 

fertilizer rates (0:0:0) kg ha
-1

, 40:40:40 kg ha
-1

80:80:80kg ha
-1

 and 120:120:20 kg ha
-1

) and row arrangement 

(1:1, 2:1 and 2:1 of soybean: rice) during 2005 and 2006 cropping seasons. The treatments were laid out in 

randomized complete block design replicated three times. The rice crop, in both 2005 and 2006, produced 

significantly number of grain/panicle, grain weight per panicle, 1000 grain weight and grain yield kg ha
-1

 at 

80:80:80 and 120:120:120 kg ha
-1

 than the other rates used. The rice crop responded significantly to 1:2 row 

arrangements which produced high number of 1000 grain weight, number of spikelet per panicle, and grain 

yield. The land equivalent ratio (LER) for the two years showed so that 1:2 row arrangement (soybean : rice) 

has the highest yield of 4739 and 1716 kg ha
-1

  for soybean and rice respectively over 1:1 and the sole crops   

The study showed that planting soybean and rice in 1:2 row arrangement and 80:80:80 kg ha
-1

NPK fertilizer rate 

is best for optimum yield. 

__________________________________________________________________________________________ 

Key word: Rice, Soya bean, NPK fertilizer, intercropping and land equivalent ratio (LER).  

 
INTRODUCTION 

Rice, Oryza sativa (L.) is one of the oldest cultivated 

human food crops belonging to the family 

Graminaezea.  Rice is the third most widely grown 

cereal in the world after wheat and maize (FAO, 

2014).  It is the single most important staple food for 

about half of the world population.  A substantial area 

of rice production in the world lies in the tropical 

areas with the highest concentration in Asia, statistics 

showed that 423 million tonnes of rice was produced 

in 2013 worldwide (FAO, 2014). Inter- cropping can 

be described as the growing of two or more crops on 

the same piece of land during a growing period 

(Willey, 1979).  It is a common feature of production 

in Nigeria (Muoneke et al., 2006).The system has 

been shown not only to be more efficient than sole 

cropping, but also to improve the overall ecology 

(Adelana, 2002).The main objective of intercropping 

has been to maximize use of resources such as space, 

light and nutrients (Li et al., 2003), as well as to 

improve crop quality and quantity (Mpairwe et al., 

2002). Other advantages include water quality control 

through minimal use of inorganic nitrogen that 

pollutes the environment (Crew and People, 2004). 

The traditional farmers have adopted mixed cropping 

for various reasons which include increased monetary 

returns, insurance against crop failure and reduction 

of pests and diseases due to biological diversity within 

the system, among others (Adelana, 2002).  For these 

reasons, intercropping systems are very attractive not 

only to small farmers but also to managers of rural 

development projects in sub-Saharan Africa 

(Waddington and Karigwindi 2001).  It is a well 

known fact that under the indigenous mixed cropping 

practices, not much fertilizer is applied to the crop 

especially to the legume in the mixture. Legume 

crops, such as soybean have been found to be more 

suitable to combine with cereals in Nigeria. Grain 

yield of maize was recorded to be higher when inter -

cropped with soybean than sole crops (Raji, 2007). 

Better use of soil resources by inter-crops was also 

advanced as another reason for better water use 

efficiency (WUE) whereby interference of root 

systems of the component crops is minimized by 

exploiting different soil layers (Siwana., 2002). 

Rice requires a large amount of nitrogen at the early 

and mid-tillering stages to maximize the number of 

panicles. (Balasubramniyan, 1984) observed an 

increase in plant height, number of panicles per hill 

and grain yield at 120 kg N ha
-1

 when urea (46%N) 

was applied 50% at sowing, 25% at tillering and last 

25% at panicles initiation.  ( Jaggi et al., 1985) 

reported a highest yield of 4.2 tonnes/ha with 80 kg N 

ha
-1

.  According to (Wada et al., 1986), the number of 

grains per panicle was found to be directly 

proportionate to the nitrogen content of the plant 

during the period in which spikelet number was 

mostly formed. Phosphorus is second to nitrogen 

based on the amount required by majority of crop 

plants.  Phosphorus has been shown to stimulate root 
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development and tillering; to hasten maturity and to 

give a higher feeding value to the rice plant (Toufiq, 

2004). Potassium is less generally required on paddy 

soil, probably because such soils are usually of a 

heavy nature and contain adequate quantities of this 

element. (Toufiq, 2004) found that potassium did not 

affect yields. However, potassium enables water to be 

saved up in the tissues; confers some resistance to 

lodging and increase resistance to diseases. Inorganic 

fertilizer is one of the key factors in increasing rice 

productivity.  

The application of 150:75:50 kg ha
-1  

NPK recorded 

the higher grain yield of hybrid rice up to 135% more 

than the no application (Krishnakumar, 2005). 

Application of 80:30:30 and 60:30:30 kg ha
-1

 NPK 

has been recommended for irrigated low land and 

upland rice respectively (WARDA, 1995). The LER 

may be defined as the relative land required as sole 

crop to produce the same yield as intercrop. Several 

studies of the intercropping of soybean with cereal 

crops showed that LER value that is greater than one. 

(Willey 1979) reported LER value of 1.55 in an 

intercropping system involving soybean/maize. Other 

researchers (Agbaje et al., 2002) had also confirmed 

higher land productivity in maize/soybean 

intercropping. (Raji, 2007) reported LER value of 

1.70 in a maize and soybean intercrops. These finding 

is in accordance with that of (Kuchinda et al., 2000). 

Therefore, the study was conducted to achieve the 

following objectives: ascertain the effect of different 

rates of NPK fertilizers on the growth, yield and yield 

components of soybeans and rice intercrop and 

determine the best planting arrangement for soybean 

rice mixture for optimum yield. 

 

MATERIALS AND METHODS 

Field trials were conducted in the wet seasons of 2005 

and 2006 at the Institute for Agricultural Research 

Farm (IAR), Ahmadu Bello University, Samaru, 

Zaria, Nigeria (11
0
 11`N; 07

0
 38`E altitude 686m) to 

determine the performance of the three major fertilizer 

nutrients NPK (15:15:15) and row arrangements on 

the growth and yields of soybean and rice in a 

soybean/rice mixture. The treatments consisted of four 

rates of fertilizer (0,40,80 and 120 kg ha
-1

) and three 

alternate row arrangements(1:1. 2:1 and 1:2) of 

soybean and rice, laid out in a Complete Randomized 

Block Design (CRBD).  The varieties used were: 

TGX.1448.2E, it is medium maturing, resistant to 

shattering and lodging. It has good nodulation and 

high yielding while NERICA 2, It has maturity range 

of 90-95, resistance to leaf blast disease, has good 

tillering, compact panicle and high yielding.    

Soybean was sown 5cm apart and 30cm between the 

rows, while rice was drilled 30cm between the  

 

rows.  The rice seeds were dressed before sowing with 

(Apron plus) at the rate of 3 kg seed per sachet of the 

chemical. The four rates of NPK fertilizer were side 

banded 7cm away from the plant at two weeks after 

sowing of soybean and the second doze was applied 

six weeks after sowing. Weeds were controlled by 

application of pre-planting and post emergence of 

glyphosate and pendimenthalin respectively at four 

liters per hectare each of the herbicide. At harvest, 

number of grain per panicle, number of spikelet per 

panicle 1000-grain weight and the grain yield of plots 

were recorded for rice component. The productivity of 

the intercropping system in term of the land 

equivalent ratio (LER) was used to assess the yield 

advantage or otherwise of the soybean/rice cropping 

system over the sole crops. The data were subjected to 

analysis of variance and significant difference among 

the means were compared using the Duncan Multiple 

Range Test (Duncan, 1955). 

 

RESULTS 

The effect of NPK fertilizer was observed to 

significantly affect number of grain per panicle.  In 

both 2005 and 2006, the application of 120 kg ha
-1

 

fertilizer rate produced significantly higher number of 

grain per panicle than other fertilizer levels (Table 1). 

The combined grain per panicle for the two seasons 

showed that application of 120:120:120 kg ha-
1
 

produced the highest number of grain per panicle and 

the control 0:0:0 kg ha
-1

 produced the lowest of all the 

treatment used. The row arrangements had significant 

effect on the number of grains per panicle. The 2:1 

row arrangements produced statistically higher 

number of grain per panicle than 1:1 and 1:2 row 

arrangements in 2005. The value for 2006 and the 

combined years showed that the 1:1 and 1:2 row 

arrangements produced statistically higher number of 

grain per panicle. There was no significant interaction 

between fertilizer levels and row arrangements on the 

number of grains per panicle of rice in both 2005 and 

2006 season and the combined. Significant differences 

due to the application of different fertilizer rates were 

observed for 1000-grain weight of rice in 2005 only 

(Table1). Fertilizer applied at 120 kg ha
-1

 produced 

significantly highest 1000-grain in 2005. Row 

arrangement was found to significant influence 1000 

grain weight in 2006 season and the combined 

analysis only.  In 2006, the 1:2 row arrangement 

produced statistically higher value of 1000-grain 

weight   than  2:1. There was no significant difference 

between the 1000 grain weight observed in the 1:1 

and 2:1 row arrangements. The interaction between 

fertilizer rates and row arrangements on the 1000-

grain weight in both years and the combined analysis 

was not significant. 

The effect of fertilizer rates on the number of spikelet 

per panicle varied significantly in 2005 (Table 2).  In 

2005 and 2006 different fertilizer rates did not have 

any significant effect on the number of spikelet per 

panicle, although120 kg ha
-1

 treatment produced  the 
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highest number of spikelet number per panicle but the 

combined years was significant. Row arrangements 

did not have significant effect on the number of 

spikelet per panicle throughout the period and 

combined. The fertilizer levels significantly affected 

grains yield (Table 2).  In 2005, 2006 and combined 

years, an increase in fertilizer rates from 0 to 40 and 

to 80 kg ha
-1

  did not result in any significant increase 

in yield. Row arrangement significantly affected the 

grain yield. I.2 row arrangement produced statistically 

higher grain yield than 1:1 and 1:2 row arrangements 

in both years and combined however , 1:1 row 

arrangement had the higher grain yield than 2:1. There 

was a significant interaction between NPK fertilizer 

rates and 1:2 row arrangement produced on grain 

yield in 2005 and combine (Table 4). Generally, for 

2005 and combine years, the grain yield  was greater 

for plants grown at 1:2 row arrangement and supply 

with higher NPK rate and lowest for plants grown at 

2:1 with no NPK application. 

 

DISCUSSIONS 

Positive response of rice to the application of NPK 

fertilizer was observed. Number of grain per panicle, 

number of spikelet per panicle.1000 grain and grain 

yield of rice were positively affected by increase in 

fertilizer rate. Wada et al., 1986 identifies these plant 

parameters to be the most important affected by N and 

P. This  confirm the finding of Nossa and Virgaral 

1980 that the significant increase in grain yield of 

three upland varieties of rice was due to the increase 

of these characters with NPK Similarly, rice 

component of the mixture responded significantly 

with row arrangement. The rice yield characters such 

as 1000grain weight, number of grain per panicle and 

grain yield were significantly increased with 1:2 row 

arrangement which had a high population of rice 

indicate that the rice crop and soybean do not 

complement each other because the soybean crop 

which is more vigorous in growth and aggressive and 

might have over shadowed the shorter stature crop.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The lower grain yield of rice in all the arrangement 

indicates that the soybean might have assessed rice 

yield. The calculated land equivalent ratio (LER)  

revealed yield advantages in various mixtures over the 

mono-cropped system in all the seasons.  In both 

seasons in all arrangements of soybean/rice, the LER 

values were greater than 1, indicating that it is better 

to grow soybean and rice in mixture than as sole.  The 

2:1 stand in this study gave the highest yield 

advantage. In conclusion the study showed that 

planting soybean and rice in 1:2 row arrangement and 

80:80:80 kg ha
-1

NPK fertilizer rate is best for 

optimum yield. 
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Table 1: The effect of different fertilizer levels and row arrangement on yield and yield  components of rice grown in mixture with soybean at Samaru in 2005 

and 2006. 

                                                                                                                                                             

    Number of grain per panicle                                                  

i 

Number of spikelet per panicle                                                          

i 

 

Treatment    Rate 

              

2005
 

 

2006 

        

combined 

 

 

          

2005 

 

2006 

     

combined 

 

 

    NPK15:15:15 (R)          

    0:0:0                                 96.0b
 

84.0ab 90.0  9.0b 19.0 20.0b  

   40:40:40                              118ab 72.0b 95.0  20.0bc 19.0 19.0b  

   80:80:80  115b 76.0ab 104  21.0ab 20.0 21.0a  

   120:120:120  132a 104a 109  22.0a 21.0 21.0a  

    SE±  10.0 9.0 10.0  0.5 0.70 0.60  

Row arrangement (A) S:R          

    1:1                         109 81.0 98  20.0b 18.0b 19.0b  

    2:1  116 85.0 100  21.0ab 20.0ab 20.0b  

    1:2  111 85.0 100  22.0a 21.0a 21.0a  

   SE±  9.0 8.0 9.0  0.40 0.60 0.50  

Interaction          

     R × A  NS NS   NS       NS NS NS  

 Means followed by the same letter within a column of each treatment group  are not significantly different at P  using DMRT. 

NS = No significant, S:R =Soybean : Rice. 
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Table 2: The effect of different fertilizer levels and row arrangement on yield and yield  components of rice grown in mixture with soybean at Samaru in 2005 

and 2006. 

                                                                                                                                                            

          1000grain weight (g)                                                              Gran yield (kg/ha)                                                          

i  

 

Treatment    Rate 

                 

2005
 

 

2006 

        

combined 

 

 

          

2005 

 

2006 

     

combined 

 

 

    NPK15:15:15 (R)          

    0:0:0                                 19.0b
 

23.0 24.0  709c 715c 711c  

   40:40:40                              21.0b 23.0 23.0  1463b 1538b 1500b  

   80:80:80  23.0ab 26.0 23.0  1802a 2226a 2014a  

   120:120:120  24.5a 20.5 20.0  1907a 2338a 2121a  

    SE±  1.50 2.00 1.75  46.0 51.70 48.0  

Row arrangement (A) S:R          

    1:1                         21.0 22.0ab 22.0b  1238b 1466b 1352b  

    2:1  22.0 20.0b 21.0b  1264b 1192c 1228c  

    1:2  23.0 26.0a 25.0a  1581a 1850a 1716a  

   SE±  1.30 1.70 1.50   39.0 44 41  

Interaction          

     R × A  NS NS   NS       * NS **  

 Mean followed by the same letter within a column of each treatment group  are not significantly different at P  using DMRT. 

NS: No significant. (S:R) Soybean : Rice 

 

 

Table 3:   The land equivalent ratio of soybean and rice grain yield  (kg/ha) grown in mixture at Samaru. 

 

Treatment  

Soya Bean  

Yield  

(kg/ha)  

 

Rice Yield 

(kg /ha) 

2005 

Partial LER          Partial LER 

Soybean              Rice  

 

Soya Bean  

Yield (kg/ha) 

 

Rice Yield 

kg/ha 

2006 

 

Soybean          Rice 

1:1 

2:1 

1:2 

Sole Yield 

4162 

2997 

4983 

2691 

1238 

1264 

1581 

1290 

1.55                      0.96 

1.11                      0.97 

1.87                      1.27 

1                            1 

3664 

2562 

4493 

2544 

1466 

1192 

1850 

1306 

1.44                  1.12 

1.00                  0.90 

1.77                  1.40 

1                       1 
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Table 4: Interaction between NPK fertilizer and row arrangement on grain yield of rice     in 2005 and 

combined 

                                                    2005                          Interaction                 Fertilizer                     Rate(Kg/ha) 

Row Arrangement 0:0:0 40:40:40 80:80:80 120:20:20 

1:1 647k 1394g 1687c 1221i 

2:1 831j 1424f 2250a 1818b 

1:2 648k 1572d 1468e 1366h 

            S:E                                                       81.0 

                                                  Combined                    Interaction                  Fertilizer                      Rate(Kg/ha) 

Row Arrangement 0:0:0 40:40:40 80:80:80 120:20:20 

1:1 741j 1913b 1540e 1671d 

2:1 750j 1279b 3663a 1710c 

1:2 751j 1422g 1475f 1218h 

               S:E                                                                 91.0 

Mean followed by the same letter within a column of each treatment group  are not significantly different at P 

 using DMRT 
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ABSTRACT 

The study examined the early warning signs to farmers-pastoralists conflict in western zone of Bauchi State, 

Nigeria. One hundred and fifty respondents were randomly selected, in addition to 50 extension agents. Data 

were collected using questionnaires and were analyzed using simple descriptive statistics and correlation matrix. 

The results show that, majority (58.78% & 65.22%) of both farmers and extension agents fell within the age 

brackets of 30-49 years. The results also reveal that most (82.43% & 86.96%) of farmers and extension agents 

were males, 74.32% of farmers-pastoralists had one form of education or the other while 30.64% of extension 

agents being Higher National Diploma holders. The result further shows that, the major early warning signs as 

noticed by farmers-pastoralists were drought prevalence (76.92%), raping/sexual harassment (71.80%), and 

discrimination among groups (70.49%), among others. According to extension agents’ perception, 

discrimination among groups (93.55%), drought prevalence (87.10%), influx of migrant herders (83.87%) were 

the major signals among others. The study recommends that stakeholders of farmers-pastoralists conflict should 

be sensitize on the need to take into cognizant of early warning symptoms that may trigger conflicts in the study 

area. Such mechanism, if properly adopted would provide the opportunity to do something to prevent the 

emergence and/or escalation of conflict.  

__________________________________________________________________________________________ 

Keywords:  Conflicts, early warning signs, Farmers and Pastoralists 

 

INTRODUCTION 

Conflicts among the farmers and pastoralist in Africa 

are not a new story. It have existed since the 

beginnings of agriculture. The conflict between 

nomad and the settled farmer goes back to the earliest 

written records and is mythically symbolised in many 

cultures (Chatwin 1989). However, in recent years the 

conflicts seem to surpass measures for mitigating 

them. Hence, the conflicts seem to cause fighting or to 

suggest possibility of fighting amongst the farmers 

and the pastoralist (Norman, 2013). But the 

prevalence of tsetse flies and low settlement densities 

kept the incidence of clashes at a low frequency until 

the twentieth century. In West Africa, the introduction 

of cheap trypanocides and other veterinary drugs 

increased herd sizes to levels that compelled herders 

to seek pastures outside their traditional ecological 

range. Similarly, improved human health has 

increased overall population and thus pressure on 

arable land. Nonetheless, the Persistence of slash and 

burn agriculture typical of much of semi-arid and sub 

humid West Africa allowed the two groups to co-

exist, especially through the exchange of crop 

residues for manure. However, the marked expansion 

of riverine and valley-bottom (Fadama) cultivation 

since the 1980s meant that herders and farmers are 

now competing very directly for access to river banks 

with a consequent increase in conflict. Also, 

increasing political control of Local Governments 

(LGs) by representatives of farming populations has 

meant pressure both to invade land reserved for 

grazing and to exclude pastoralists from high-

productivity areas (Blench and Dendo, 2003). In 

Nigeria, in particular, this conflict has now been 

subsumed into a broader dichotomy of religion and 

disputes over access to resources are now framed in 

religious terms. Moreover, increasing availability of 

modern weapons has increased the intensity and 

violence of these disputes. It is often said that Pastoral 

Organizations, such as Miyetti Allah, can play a role 

in conflict mediation. However, their record in this 

area is very poor because they are in reality highly 

dispersed and their ability to lobby correspondingly 

limited the changing nature of farmer-pastoralist 

conflict in Nigeria. 

Zartman (2005) asserts the factors that generate 

conflict can be grouped into five basics, which are 

control over resources, preferences and nuisances, 

beliefs, values, or the nature of the relationship. On 

the other hand, Signer (1996) identified territory, 

ideology, dynastic legitimacy, religion, language, 

ethnicity, self-determination, resources, markets, 

dominance, equality, and, of course, revenge as the 

major factors that cause conflict. The types of 

conflicts for survival between the Fulani pastoralists 

and farmers in Northern Nigeria vary in form and 

intensity from one community to another. Social and 

economic factors continue to provoke violent conflicts 

mailto:garbamuhammad73@gmail.com
http://www.beyondintractability.org/bi-essay/conflict-emergence
http://www.beyondintractability.org/bi-essay/escalation
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among the Fulani pastoralists and farmers. The 

intensity and variations of the conflicts largely depend 

on the nature and type of the user groups where the 

pastoralists graze. These conflicts have constituted 

serious threats to the means of survival and 

livelihoods of both the farmers and pastoralists and 

what both groups are tenaciously protecting and 

projecting. The conflicts, through provocative claims 

over access rights to farmland and cattle routes (labi), 

have become ubiquitous and seem to have defied 

solutions (Abbass, 2012). 

To be able to mitigate the occurrence of conflict, it is 

essential for stakeholders to identify indicators or 

precursors of conflict situation. These indices are 

technically called early warning signs of conflict. 

However, detecting and describing these indicators 

will absolutely assists in curtailing future conflict 

eruption, and it will be a yardstick for a precise 

prediction of the magnitude, nature, timing, and 

location of anticipated violence. The goal of early 

warning is born from a hope to head off conflict 

before it becomes costly. In a way, it has become a 

holy grail to come up with ways to identify potential 

conflict before it actually erupts. Based on similar 

efforts to predict natural disasters and crop yields, for 

example, many have attempted to construct models 

for conflict early warning. One could distinguish 

between early warning as contingency planning, e.g. 

for refugee flows, and as conflict prevention. Early 

warning is a tantalizing prospect since, should we 

become more cognizant of such mechanisms and it 

provide the opportunity to do something to prevent 

the emergence and/or escalation of conflict. Lives can 

be saved more economically and conflict perhaps 

better contained. Yet, many obstacles, both theoretical 

and practical, remain the factors for realizing this 

vision (Brahm, 2012). 

Evidence was presented of conflict between farmers 

and herders in the pre-colonial period. There is also a 

considerable body of evidence for an increase of 

conflict within living memory and especially during 

the post-independence period. This evidence includes 

farmer and herder testimonies. A significant number 

of researchers do not sense a dramatic increase in the 

incidence or gravity of farmer-herder conflicts. There 

is, however, a dearth of empirical data and it is 

difficult either to confirm or deny the hypothesis of 

increasing violent conflict. Those who argue that 

conflicts are not increasing, nevertheless feel that the 

causes of conflicts are changing and acknowledge that 

the visibility and perhaps intensity of such conflict is 

increasing (Seddon and Sumberg, 2010). the conflicts 

cause displacement of farmers and herdsmen. Such 

displaced farmers have become a source of liability to 

other farmers whom they have to beg for food for 

themselves and their families. This has created a 

vicious cycle of poverty in such communities.  A lot 

of killing by the nomads and reprisal killing of 

nomads by the host communities takes place during 

the conflicts. Herds of cattle belonging to the nomads 

are also killed. Also, some of the victims (young and 

old) are badly injured or maimed. 

 

Statement of the Problem 
Farmer-pastoralist conflicts have resulted in reduction 

in output and income of crop farmers as a result of the 

destruction of crops by cattle and indiscriminate bush 

burning. Many farmers lost part or the whole of their 

crops. This suggest reduced yield which translated 

into low income on the part of the farmers who take 

farming as a major occupation. This tends to 

negatively affect their savings, credit repayment 

ability, as well as the food security and economic 

welfare of urban dwellers that depend on these 

farmers for food supply. This discourages the farmers 

and rural/agricultural development. It has reduced 

some women farmers to the status of widows. All 

these have drastically reduced agricultural labour 

force in the area. In the process there are reported 

cases of proliferation of small arms and ammunitions 

since the host farming communities and the headsmen 

saw each other as archenemies. This is inimical to the 

spirit of integration of Nigerian tribes or ethnic groups 

and peaceful co-existence (Ofuoku and Isife, 2009). 

Government is unable, or unwilling, to act decisively, 

in part because of its self-absorption in local matters 

and self-interest and majority of the populations in 

Nigeria are settled farmers with access to considerable 

resources and willingness to protect their communities 

which could make the conflicts bloodier and more 

sustained. 

 

Objectives of the Study 

The purpose of this study includes the following;  

i. To describe the socio-economic characteristics 

of respondents in the study area.  

ii. To identify the types of early warning signs to 

farmer-pastoralist conflicts in the study area.  

iii. To determine the relationship between conflict 

occurrence and socio-economic factors of the 

respondents in the study area. 

 

MATERIALS AND METHODS 

 

The Study Area 
Bauchi State is located in  the north eastern region of 

Nigeria and occupies a total land area of 49,119 km
2 

and it lies between the coordinates of Latitude 

10°30′N 10°00′E and 10.5°N  and Longitude 

10°E10.5; 10 10.5; 10 (Wikipedia, 2010). According 

to census (2006), it has population of 4,676 465 

people. The Western zone of Bauchi State 

Agricultural Development Programme was the study 

area, which is made up of seven local government 

areas including Alkaleri, Bauchi, Bogoro, Dass, Kirfi, 

Tafawa Balewa and Toro. The Zone has a total 

population of 2,497,782 people representing 53.41 

percent of the total population in the state. The State is 

http://www.beyondintractability.org/bi-essay/refugees
http://www.beyondintractability.org/bi-essay/violence-prevention
http://www.beyondintractability.org/bi-essay/conflict-emergence
http://www.beyondintractability.org/bi-essay/escalation
http://toolserver.org/~geohack/geohack.php?pagename=Bauchi_State&params=10_30_N_10_00_E_region:NG_type:adm1st
http://toolserver.org/~geohack/geohack.php?pagename=Bauchi_State&params=10_30_N_10_00_E_region:NG_type:adm1st
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characterized by two distinct vegetative zones which 

include Northern Guinea Savannah and Sudan 

Savannah. The study area is bounded by Gombe State 

to the east, Plateau State to the south and Kaduna 

State to the West (BASG, 2010). Bauchi state 

experienced both wet and dry season with 

temperatures ranging between 15
0
C -29.7 

0
C in 

January to 23
0
C -32.4 

0
C in June with an average 

relative humidity of 40.1 percent. It is also 

characterized with an average annual rainfall of 

85.6mm (CPP, 2011).  

 

Sampling Procedure 
Sampling for this study was drawn from farmers and 

pastoralists, in three (3) randomly selected Local 

Government Areas (Kirfi, Tafawa Balewa and Toro) 

of the study area. Purposive sampling was used in the 

selection of pastoralists, while arable farmers were 

selected using simple random sampling technique. 

Purposive sampling was employed to be able to 

capture pastoralist who were sparsely distributed.  

 

Data Collection and Data Analysis  
The data were collected using structured 

questionnaires administered with the assistance of 

Village Extension Agents (VEAs) to respondents. The 

collected data were analyzed using both descriptive 

and inferential statistics. Frequency tables and charts 

were used in analyzing objective I & II, while 

correlation analysis was employed to analyze 

objective III. 

 

RESULTS AND DISCUSSIONS 

Socio-economic characteristics of the respondents 

The results in Table 1 revealed that most (30.40%) 

farmers-pastoralists fell within the age bracket of 40-

49 years. This implies that, majority of the 

respondents were in their active age and are expected 

to be energetic. The result is closely similar with that 

of Pur et al (2006) who asserted that, majority of the 

respondents interviewed were between the age of 35 

and below. The result also shows that most (82.43%) 

of the respondents were males. This might be linked 

to the religious inclination of the study area where 

women observed purdah and hence cannot be easily 

reached. Conversely, Ofuoku and Isife (2009) argued 

that 58.8% of the farmers studied in Delta state were 

females while male farmers constituted 41.3%.  

 
Table 1:  Distribution of farmer-pastoralists based on based on socio-economic characteristics 

Index                                         Frequency                                                  Percentage 

Age group(years) 

Below 30                                   26                                                                    17.57                                                 

30-39                                         42                                                                    28.38                                            

40-49                                         45                                                                    30.40                                                                                 

50 and above                             35                                                                    23.65                                          

Total                                         148                                                                  100                                                                                                        

Gender group 

Male                                          122                                                                  82.43                                        

Female                                       26                                                                   17.57                            

Total                                          148                                                                 100                                                       

Educational status                                                                

No Education                             38                                                                  25.68 

Non-formal education                36                                                                  24.32 

Formal education                       74                                                                  50.00 

Total                                          148                                                                100 

Marital status 

Married                                      125                                                                84.46  

Single                                         09                                                                  6.08 

Divorced                                    08                                                                  5.41  

Widowed                                   06                                                                   4.05 

Total                                         148                                                                 100  

Household size 

1-5 members                              64                                                                  43.24 

6-10 members                           41                                                                   27.70 

11-15 members                         23                                                                  15.54 

16 and above members             20                                                                  13.51 

Total                                        148                                                                100 

Source: Field Survey, 2012 
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Table 2:  Distribution of extension agents based on their socio-economic characteristics 

Index                                   Frequency                                      Percentage 

Age group(years) 

Below 30                                  03                                                   6.52                                  

30-39                                        13                                                 28.26                              

40-49                                        17                                                 36.96                                                                  

50 and above                             13                                                28.26                            

Total                                        46                                                  100                                                                                      

Gender group 

Male                                         40                                                   86.96                         

Female                                      06                                                  13.04           

Total                                        46                                                   100              

Educational status                                                                
Secondary education                 02                                                  4.35 

Certificate holders                     04                                                  8.70 

Diploma holders                        10                                                 21.73 

HND holders                             14                                                 30.43 

PGD holders                              12                                                 26.09 

B. Sc. holders                            04                                                   8.70 

Total                                          46                                                  100              

Source: Field Survey, 2012 

The result also shows that, most (49.64%) of the 

farmers had formal education, 24.32% had non- 

formal education with 25.68% who cannot read and 

write. This implies that, the level of literacy is 

moderate in the study area. According to a priori 

expectation majority of the people in the study act 

rationally, hence can accommodate people of different 

cultural background. This result is consistent with Pur 

et al (2006) where 97% of the respondents were 

literate. The results further revealed that, majority 

(84.46%) of farmers and herders were married in the 

study area. This shows that conflict incidence in the 

study area is expected to be low due to the fact that 

married people are calm and therefore can withstand 

and resist violent situation. Sulaiman (2008) revealed 

that household leaders and married are calmer in 

response to provocation which can often resist violent 

conflicts. The results Table 1 showed that, majority 

(63.51%) of the respondents had family members 

between 1 and 10. This indicates that the respondents 

have sufficient family labour for both their crops and 

livestock enterprises. This result is closely similar 

with Sulaiman (2008) who related that, household size 

of 6-10 dominated for both arable and pastoralist 

farmers in Bauchi state. 

The result also in Table 2 described the demographic 

factors of extension agents. As shown in the result, 

majority (86.96%) of extension agents interviewed 

were males. This findings show that males dominate 

extension services in the study area. The result is 

similar with that of Banmeke et al (2010) who related 

that 72.50% of extension agents in Edo State were 

males.  The result also reveals that, most (30.43% & 

26.09) of extension agents hold Higher National 

Diploma (HND) and Post Graduate Diploma 

respectively. However, according to this study most of 

the extension agents in the study area were educated. 

This is slightly lower than that discovered by 

Banmeke et al (2010) where 84.3% of extension 

agents in Edo state were Diploma/HND holders. 

 

Table 3: Respondents distribution based on the existence of warning signs 

                                                                            Farmers(n=101)        Extension agents(n=34) 

 Variables                                                               Freq.          %                      Freq.             % 

Existence of warning signals 

Yes                                                                          39           38.61                     31            91.18 

No                                                                           62           61.39                     03            8.82 

Total                                                                       101        100                         34            100 

 

Source: Field Survey, 2012 
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Table 4: Distribution of respondents based on types of early warning signs in the study area 

                                                                            Farmers(n=39)            Extension agents(n=31) 

 Index                                                                   Freq.                %*                           Freq.              %* 

Herders forcefully graze on crop residues          18                  46.15                          26                   83.87 

Raping/Sexual harassment                                  28                  71.80                          21                  67.74 

Arable Farmers prevent herders from grazing    21                  53.85                          16                  51.61 

Bad utterances from both parties                        11                  28.21                          18                   58.07 

Encroachment of farms by herders                     25                  64.10                          12                   38.71 

Blockage of cattle route by farmers                    27                  69.23                          24                   77.42 

Cultivation along watering points                       21                  32.85                          22                   70.97 

Discrimination among groups                             31                  70.49                          29                   93.55 

Influx of migrant herders(transhumance)           08                  20.51                          26                    83.87 

Drought prevalence                                             30                  76.92                          27                    87.10 

    Source: Field Survey, 2012. *Multiple responses  

 

Existence of early warning signals 

The result in Table 3 reveals that, majority (62.29%) 

of farmers-pastoralists perceived that there were no 

warning signs before conflict eruption, while only 

38.61% reported the presence of early warning signals 

of conflicts. Conversely, 91.18% of extension agents 

reported the existence of early warning signals before 

conflict occurs in the study area.  The higher 

proportion of farmer-pastoralist might be due to their 

inability to take into cognizance the importance of 

identifying early warning symptoms to conflicts. On 

the part of extension agents whose indicate the 

presence of warning signals may be related to their 

level of awareness as they can see things and analyzed 

it accordingly 

Types of early warning signals in the study area 

As shown in Table 4 the major early warning signs as 

noticed by farmers-pastoralists were drought 

prevalence (76.92%), raping/sexual harassment 

(71.80%), discrimination among  

 

 

groups (70.49%), blockage of cattle route by farmers 

(69.23%), and encroachment of farms by herders 

(64.10%) among others. On the other hand, extension 

agents’ perceived that, discrimination among groups 

(93.55%) was the major sign followed by drought 

prevalence (87.10%), influx of migrant herders & 

forcefully grazing on crop residues (83.87%), 

blockage of cattle route by farmers (77.42%), and 

cultivation along watering points (70.97%) among 

others. However, Brahm (2012) attempted to 

categorize early warning signs to include Sudden 

demographic changes and population displacement; 

rising unemployment rates; economic shocks or 

financial crises; destruction or desecration of religious 

sites; discrimination or legislation favouring one 

group over another; Government "clamp-downs"; 

Destabilizing referenda or elections; A rise in 

"societal" intolerance and prejudice; An increase in 

numbers of demonstrations or rallies; Foreign 

intervention; Contagion (harmful influence with a 

tendency to spread); and An influx of refugees. 

            Table 5: Correlation matrix of the relationship between socio-economic variables of respondents and occurrence of conflicts. 

Parameters    C                   X1                X2              X3               X4             X5                 X6            X7           X8         X9 

C                1.00 

X1                      0.114                   1.00 

X2                     -0.319***       -0.066           1.00 

X3                      0.003                  -0.061           0.079             1.00       

X4                    -0.139                   0.026           0.750***    0.011           1.00 

X5                      0.152                  0.056          -0.354***     0.074            -0.326***     1.00 

X6                      0.020                   0.020          -0.134              0.011              0.002             0.284***     1.00  

X7                     -0.198**       -0.063            0.718***  -0.016              0.704***   -0.461***   -0.195*    1.00 

X8                     0.109                    0.063           0.626***   0.018             0.681***  -0.524***   -0.157         0.740***    1.00 

X9                     0.108                    0.041            0.137         0.228**     0.105           0.082           0.025          0.076           -0.061      1.00  

                Source: Field Survey, 2012  

                Key:  C= Conflict Occurrence, X1= Gender, X2= Age, X3= Marital Status, X4= Household Size, X5= Educational Status,   

                X6= Occupation, X7= Experience in Farming, X8= Experience in Pastoralism, and X9= Farm Size. 

 

Relationship between Socio-economic variables 

and conflict occurrence 

The result of correlation matrix showed that, socio-

economic variables such as gender (0.114), marital  

 

 

 

status (0.003), educational status (0.152), and 

occupation (0.020) were positively correlated with 

conflict occurrence in the study area.  On the other 

hand, age (-0.319), household size (-0.139), 

experience both in farming (-0.198) and Pastoralism (-

0.109), and farm size (-0.108) have negative 

correlation with conflict occurrence. This result is 

slightly different with the findings of Sulaiman et al 

(2011) who found that all the selected socio-economic 

http://www.beyondintractability.org/bi-essay/tolerance
http://www.beyondintractability.org/bi-essay/prejudice
http://www.beyondintractability.org/bi-essay/refugees
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variables were negatively correlated with conflict 

occurrence except marital status and experience. The 

result also revealed that, only age and farming 

experience were significantly related with conflict at 

p<0.001 and p<0.01with marginal contribution of -

0.319 and -0.198 respectively. This means that, as age 

increases, conflict occurrence reduces, this must be 

due to the fact that as people grow older they are 

responsible and can control their emotions better than 

those with lower age. Similarly, experienced farmers 

can observe the ethics of farming, and this can 

significantly reduce the incidence of conflicts.  

 

CONCLUSION 
The result of this study revealed that early warning 

signs to farmer-pastoralist conflicts do manifest in the 

study area. The findings discovered that drought 

prevalence, discrimination among groups, blockage of 

cattle routes by farmers and cultivation along watering 

points were the major early warning signs to conflict 

eruption in the study area. The findings further 

revealed that, only age and farming experience were 

significantly related with conflict in the study area. It 

is therefore recommended that stakeholders of farmer-

pastoralist conflict should be sensitize on the need to 

take into cognizant of early warning signs that may 

generate conflicts in the study area. Such mechanisms, 

if properly adopted would provide the opportunity to 

do something to prevent the emergence and/or 

escalation of conflict.  
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ABSTRACT 

The study examined the impact of National Special Programme for Food Security (NSPFS) extension 

packages on the lives of the participating farmers in Bauchi State. The data for this study was collected from 

the study area through structured questionnaires administered to one hundred (100) randomly selected 

respondents spread across the three sites of the programme in the State. The data collected were subjected to 

both descriptive and inferential statistics. The result revealed that the average age of the respondents was 44.49 

years and 64% of the total respondents had non-formal level of education. Furthermore, 80% of the total 

respondents were engaged in farming as their primary occupation with an average farming experience of 

23years. The average household size and years of the participation in the programme were found to be 

approximately 12 years and 7 years respectively. The result also indicates that National Special Programme for 

Food Security extension packages had significant impact on the lives of the participating farmer at α-level of 

p<0.01.  The major constrain was late disbursement of funds to the beneficiaries, these may be attributed to 

bureaucratic bottleneck associated with fund disbursement and input distribution. It was recommended that 

government and non-governmental agencies alike should strive more to launch alternative programmes that 

will complement food security programmes. This will go a long way in ensuring self-sufficiency in the area of 

food production and as well as a prerequisite in achieving one of the objectives of the Millennium 

Development Goals (MDGs).  

_________________________________________________________________________________________ 

Key Words: Food Security, Farming, Extension Packages, Government  

 

INTRODUCTION 

Increasing agricultural productivity is a major 

challenge in Sub-Saharan Africa (SSA), where 62% 

of the population (excluding South Africa) depends 

on agriculture for their livelihoods (Staatz and 

Dembele, 2007). Since 1960s, agricultural 

production in SSA has failed to keep up pace with 

population growth (Benin, 2006). Improving the 

productivity, profitability, and sustainability of 

smallholders farming is therefore the main pathway 

to get out of poverty (World Development Report 

(WDR), 2008). It is widely argued that, achieving 

agricultural productivity growth will not be possible 

without developing and disseminating improved 

agricultural technologies that can increase 

productivity to smallholder agriculture (Asfaw, 

Shiferaw, Simtowe, and Lipper, 2012). 

The extent and nature of food insecurity and 

malnutrition have been confirmed by the UNICEF 

micro-nutrient survey and a recent Participatory 

Rural Appraisal (PRA) study on household 

conducted by food security in Kano State sponsored 

by the Food and Agriculture Organization (FAO, 

2001). The study suggested an expansion of farm 

output, secondary agro-based trade and processing 

and quality of lives in rural areas where poverty is 

heavily concentrated (FGN, 2001). 

Over the years, there have been occasional food 

supply short falls and high food prices in all or some 

parts of Nigeria. This was often due to seasonal and 

cyclical food supply fluctuation, drought and or 

poor rainfall in parts of the country. Market 

imperfection also creates local food supply 

shortfalls in some parts of the country while there 

are surpluses in some other parts (NAAE, 2008). 

The price of every agricultural commodity increased 

sharply between 2007 and 2008. Food prices rose by 

55 percent from June 2007 to February 2008. Corn 

prices began to rise in the third quarters of 2006 and 

soared by 70 percent within two years. Cooking oils 

(mainly soybean and palm oil) and essential 

foodstuff in many poor countries also skyrocketed. 

Rice prices also more than doubled in the 2007 

(TWN, 2009). 

Food security is said to exist when all people at all 

times have physical and economic access to 

sufficient, safe and nutritious food to meet their 

dietary needs and food preferences for an active and 

healthy life (Nyam, 2005). Food security is the sum 

of the factors determining whether or not a man, his 

family, his village, his country and his geographical 

area are going to get enough to eat (Jazatary, 1991). 

According to Wibberley (2005), food security at 

household, village, national and international levels 
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requires availability of adequate quantity and quality 

of locally grown agricultural product; accessibility 

of supplies for urban and land-remote areas (food 

attainable and affordable). 

In Nigeria, two thirds of the population live below 

the poverty line. Nigeria is gripped by both income 

and food poverty, which is caused by poor access to 

means of supporting rural development 

(FGN/WHO, 2004). Food security which goes with 

food self-sufficiency and sustainability is still 

elusive in Nigeria (Nworgu, 2006). This is because 

the agricultural sector has not been able to deal 

effectively with problem of food security for the 

Nigerian people when viewed from the standpoint of 

the nutritional status of Nigerian household’s food 

security and food prices (Vision 2010 (2007).  

The Special Programme on Food Security is a 

programme initiated by Food and Agriculture 

Organization (FAO) to reduce food insecurity 

worldwide. The Special Programme for Food 

Security (SPFS) assist countries, particularly but not 

exclusively Low-Income Food-Deficit Countries 

(LIFDC), to improve food security within poor 

households through National Food Security 

Programmes (NFSPs). The programme started as a 

pilot phase in 1998 in Kano in the northern part of 

the country. The success of the pilot phase made the 

Nigerian government in 2002 to establish a USD 45 

million Unilateral Trust Fund jointly managed by 

the FAO and the Nigerian government, to start 

simultaneous activities in 109 sites across all the 36 

states of the Federation and the Federal Capital 

Territory. The NSPFS aims at improving the 

economic status and standard of living of the rural 

poor farmers, through the provision of loans and 

operational inputs to the farmers to boost their food 

crop and animal productivity (Agwu and Ugwu, 

2008). 

The Impacts of technological and environmental 

changes on human socio-economic system have 

been of high interest to rural sociologists. This 

began to receive more focused attention following 

technological revolution especially in the area of 

agriculture whose practitioners are mainly the rural 

dwellers. The impact of innovations is a multi-

dimensional concept referring to a broad range of 

social system changes which may result from high 

technology development (Krannich, 1991).  

The impacts of adoption do not necessarily occur 

exclusively to those individuals, groups or 

organizations that decide to adopt or reject an 

innovation. It is possible that some make the 

decision, and the Impacts are felt by others who 

have not decided on the social system as a whole 

(kelvin, 1999). Hence, impacts could be an outcome 

of the diffusion process and adoption that have taken 

place such that at least one person has participated 

in the innovation decision. Impacts are changes that 

occur to a social system or member as a result of 

diffusion of innovation. Non-adopters are also 

susceptible to impacts at a greater or lesser degree. 

The impact of a project or programme relates to 

changes in the production and actual living 

condition among beneficiaries. Impact is a special 

form of evaluation that deals with the effect of 

intervention programmes output on the target 

beneficiaries. The impact of any agricultural 

programme is measured in terms of change in crop 

yield, food production, farm size, income and living 

condition of the target beneficiaries (Okeh, Atala, 

Ahmed and Omokore, 2014). 

 

Objectives of the Study  
The broad objective of the study was to examine the 

adoption and Impact of NSPFS extension package 

among the participating farmers in Bauchi State. 

The specific objectives were to: 

i. determine the socio-economic characteristics of 

the respondents, 

ii. examine the Impact of NSPFS on the lives of 

the participating farmers, and 

iii. identify major constraints associated with 

adoption of the NSPFS extension package.     

 

METHODOLOGY 

Bauchi State lies between 9.3
o
 and 12.3

0 
North of 

the equator and longitude 8.5
o 

and 11
0 

east of the 

Greenwich Meridian. The state is bordered by, 

Kano, Jigawa states to the North Kaduna state to the 

West, Taraba, Yobe and Gombe States to the east 

and Plateau to the South. Bauchi State covers a total 

land area of 49,259.01km
2
 which is about 5.3% of 

the total land mass of Nigeria. It has a total 

population of 4,676,465 people based on 2006 

population census (NPC, 2006).  

The area experiences both dry and rainy seasons. 

During the month of April, the temperature of 40
o 

c 

is recorded which is the hottest and in November to 

January the temperature of 17.11
o 

c is recorded 

being the coolest month of the year and as well the 

time when harmattan is experienced in the area. The 

mean annual rainfall ranges from 460mm in the 

North part of the state to 1300mm in the south and 

south-western part. The relative humidity decreases 

from 94% in August to less than 10% during 

harmattan. The topography ranges from hilly in the 

south to low land in the north. The vegetation ranges 

from Sahel Savannah and Sudan Savannah in the 

North to Guinea Savannah in the South. The soil 

comprises of loamy, clay, sandy loamy and sandy 

soil which are suitable for cultivation of major crops 

like, groundnuts, guinea corn, cowpea, cotton, rice, 

benniseed, root and tubers like sweet potato, cassava 

etc (Bauchi State Economic, Political and Social 

Survey, 2003). The State is predominantly agrarian 

in nature with about 80% of the inhabitants engaged 

in farming and its related occupations. Thus the 

choice of the area is based on the fact that, it is 
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typical representation of diverse socio-economic, 

cultural and rural urban setting obtained in Northern 

Nigeria; with the majority of farmers engaged in 

farming at subsistence level. The people of the area 

are predominantly farmers, traders, fishermen, 

hunters and pastoralists.  

Simple random sampling technique was used to 

select the respondents from the three sites of the 

programme across the state. There were three sites 

of NSPFS spread across the state. The sites are 

located in Gamawa (Wabu) Bauchi North; Ganjuwa 

(Piro) Bauchi Central and Tafawa Balewa (Boto) 

Bauchi South. In this study, each site of the 

programme was given a chance to participate. Thirty 

(30) respondents were randomly selected from 

Wabu and Boto sites respectively and forty (40) 

respondents from Piro to have a representative 

sample. This gave a sample size of 100 respondents 

drawn from the beneficiaries of the programme. 

The data for the study are primary data which was 

collected through the administration of structured 

questionnaire to hear the opinion of 100 respondents 

drawn randomly from the study area. A total of one 

hundred (100) questionnaires were distributed and 

successfully filled and returned by the respondents.  

A combination of different statistical tools was used 

to analyze the data gathered from the field. The tools 

included both descriptive and inferential statistics. 

The descriptive statistics used included frequency 

and percentage while the inferential statistical tools 

included one-way analysis of variance. The one – 

way ANOVA procedure produces qualitative 

dependent variable by single factor (independent) 

variables. Analysis of variance is used to test 

hypothesis that several means are equal. This 

technique is an extension of two sample t- test in 

addition to determining the differences among 

means.  

 

RESULTS AND DISCUSSION 

Socio- economic Characteristic of Respondents 

Table 1 showed that the ages of the respondents 

range from 21-70 years. Majority of the respondents 

71% are within the age of 21-50 years and the 

average age of the respondents was 44.49 years. 

This implies that majority of the respondents fell 

within the active age of economic production. Table 

1 also revealed that, most of the respondents were 

male. This is in line with the findings of Agwu and 

Ugwu (2008) who reported that there were more 

male farmers in the SPFS programme in Enugu 

State. Jabil (2009) added that women are believed to 

be weaker than the men. Therefore, sex is sensitive 

to certain occupations and trade. The low 

participation could also be attributable to religious 

restrictions. Table 1 further revealed that majority of 

the respondents were married, with a household size 

1- 10 persons. The large family size may be linked 

to the polygamous marriage system. This is an 

indication of readily available and cheap family 

labour for any economic activity. It was further 

gathered that majority (64%) of the respondents 

attended non-formal education which is mostly 

koranic education. The result implies that education 

is very important in identifying economic 

opportunities and participation in meaningful 

societal programmes and effort in making better 

living conditions. Table 1 also showed the 

occupation of the respondents. The result revealed 

that majority of the respondents (80%) were 

involved in farming, 2% were fishermen, 12% of the 

respondents were involved in Agro-processing while 

3% of the respondents were involved in the 

combination of farming and raising livestock. Only 

3% of the respondents were engaged in raising 

livestock. This implies that, most of the respondents 

were farmers that are engaged in crop production as 

at the time of the study. Agwu and Ugwu (2008) 

also found that the farmers were largely subsistent 

that need to be supported, especially through a 

programme such as the SPFS for sustainable growth 

in productivity. The farming experience of the 

respondents is also presented in Table 1. The 

average farming experience of the respondents was 

found to be approximately 23 years, 37% of the 

respondents had farming experience of 11-20 years, 

which was followed by 21% that fell within the age 

of 21-30 years, 19% of the respondents had 

experience of 31-40 years, and 17% of the total 

respondents fell within the age of 1-10 years. Table 

1 showed that 74% of the respondents fell within 5-

8 years of participation in the NSPFS programme. 

Twenty one percent of the respondents fell within 

the age of 9 years and above while 5% of total 

respondents had 1-4 years participation which will 

influence the impact assessment of the programme, 

because impact is long Impact, which can take more 

than a decade before it is fully assessed. From the 

result larger percentage of the participants spend 

less than 10 years participating in the programme.  
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Table 1: Socio-economic characteristics of the respondents 

Variables                         Frequency                Percentage (%)          Mean (X) 

 

Age (years) 
 21-30                               13                             13.0                             44.49 

 31-40                               30                             30.0 

 41-50                            28                             28.0 

51-60                                19                             19.0 

61-70                                         10                             10.0 

Total                                        100                           100.0 

Gender       
Male                                           71                            71.0 

Female                                        29                            29.0 

Total                                         100                           100.0 

Marital status 
Married                                        86                           86.0          1.16 

Divorced                                      10                           10.0 

Single                                            4                            4.0 

Total                                           100                        100.0 

Household size 
1-10                                         50                                 50.0 

11-20                                       30                                 30.0 

21-30                                       19                                19.0 

31 and Above                           1                                  1.0 

Total                                        100                             100.0 

Level of education 
Non-Formal                    64                                 64.0                         1.56 

Primary     16                                 16.0 

Post-primary                   17                                17.0 

Tertiary      3                                 3.0  

Total                                        100                               100.0 

Primary occupation 
Farming                                     80                                  80.0 

Fishing                                        2                                  2.0 

Agro-processing                        12                                12.0 

Livestock                                     3                                  3.0 

Farming and livestock                 3                                  3.0 

Total                                        100                               100.0 

Farming experience (years)  
1-10                                           17                                 17.0 

11-20                                         37                                 37.0 

21-30                                         21                                 21.0 

31-40                                         19                                19.0 

41-50                                           6                                  6.0 

Total                                        100                               100.0 

Participation in  

programme (years) 
1-4                                             5                                    5.0 

5-8                                           74                                  74.0 

9 and above                             21                                   21.0  

Total                                       100                                 100.0 

 

The Impact of NSPFS on the Lives of  

Participating Farmers  

The perception of the participating farmers on the 

impact of NSPFS as presented in Table 2, shows that 

the respondents agreed with the statement that the 

attitude of the NSPSF officials allow for easy access 

towards active participation, NSPFS is an exclusive 

right of the farmers to fully participate in the 

programme, NSPFS is capable of reducing the 

menace of poverty, NSPFS should be independent in 

order to touch more lives of people in the rural and 

urban areas, NSPFS has brought the necessary 

support from government and individuals in order to 

eliminate the Impact of poverty in your area, The 

contribution of NSPFS has enhanced the living 

standard of the people in your area, NSPFS should 

be encouraged so as to enhance the livelihood of the 

people in your community, Participation in NSPFS 

has greatly increased the income, output and 

productivity of the farmer and NSPFS has 

succeeded in creating awareness and adoption of the 

extension package in the programme. 

Further analysis as shown in Table 3, revealed that 

NSPFS has significant Impact on the lives of the 

participating farmers at α-level of p<0.001. This 

implies that the programme had significant Impact 
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on the lives of the participating farmers, even 

though the value of R
 
square adjusted is low which 

may be attributed to income and age of the 

respondents. This finding corroborate the work of 

Okeh et al (2014) who reported that there were 

increase in crop yield, food production, income and 

better living condition of the respondents 

participating in the Root and Tuber expansion 

programme. Positive impact does not necessarily 

occur exclusively to those individual group or 

organization that decides to adopt an innovation. It 

is possible that some make such decisions and the 

Impacts are felt by others who have not decided. 

Hence income can be an outcome of technology 

adoption that had taken place.  The finding is also 

supported by Agwu and Ugwu (2008) who reported 

that the SPFS programme in Enugu State has a 

positive effect on the participating farmers in terms 

of intensification of crop production. There was also 

a sustainable increase on the average area of land 

cultivated by the farmers in the different SPFS sites 

in the state, so also their annual income from 

farming activities and the number of animals kept 

by the participating farmers.  

 

Table 2:  Perception of the participating farmers on the impact of NSPFS 

S No Statement Mean Remark 

1 The attitude of the NSPSF officials allow for easy access towards active 

participation. 

4.25 Agreed 

2 NSPFS is an exclusive right of the farmers to fully participate in the programme. 4.07 Agreed 

3 NSPFS is capable of reducing the menace of poverty. 4.28 Agreed 

4 NSPFS should be independent in order to touch more lives of people in the rural and 

urban areas. 

4.46 Agreed 

5 NSPFS has brought the necessary support from government and individuals in order 

to eliminate the Impact of poverty in your area. 

3.85 Agreed 

6 The contribution of NSPFS has enhanced the living standard of the people in your 

area. 

4.18 Agreed 

7 NSPFS should be encouraged so as to enhance the livelihood of the people in your 

community. 

4.20 Agreed 

8 Participation in NSPFS has greatly increased the income, output and productivity of 

the farmer. 

4.23 Agreed 

9 NSPFS has succeeded in creating awareness and adoption of the extension package 

in the programme. 

4.12 Agreed 

10 Farmer encounter some difficulty in the adoption of the NSPFS extension package 

in your area. 

3.33 Disagreed 

 

 

Table 3: One-way analysis of variance of the impact of NSPFS on the lives of the participating farmers 

Sources  DF     SS  MS  F  P 
Factor   10                199.576  19.958  27.80  0.000*** 

Error  1089  781.670  0.718   

Total   1099  981.246 

= 0.8472   R-Sq = 20.34%   R-Sq (adj) = 19.61%  

  

 

Constraints Associated with the NSPFS 

Programme  
Table 4 revealed that, late disbursement of funds to 

the beneficiaries, inadequate extension services and 

emphasis mostly laid on few large-scale farmers 

respectively, were ranked 1
st
 , 2

nd
 and 3

rd
 constraints 

affecting the adoption of National Special 

Programme for Food Security. Also untimely 

distribution of inputs, illiteracy and biased 

tendencies from leaders of association were among 

the constraints affecting the adoption of the 

programme by the participating farmers. It was also 

discovered by Okeh et al (2014) that agricultural 

extension programmes were faced with such 

constraints like lack of adequate credit facilities, 

storage facilities, poor supply of farm input, land 

tenure problems, financial problems and complexity 

of the available technologies. Agwu and Ugwu 

(2008) also reported that late disbursement of loans 

and distribution of inputs are serious problem 

militating against the programme. 

The implication of this is that, with delay in the 

disbursement of funds to beneficiaries, they might 

have encountered losses or problem related to their 
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farming activities, since such activities are seasonal 

in nature. Also, inadequate extension services will 

affect the smooth implementation of extension 

packages thereby limiting the scope of adoption. 

Okeh et al (2014) advocated that active participation 

of farmers in planning, formulation, implementation 

and simplicity of the technology as being 

responsible for the success of the agricultural 

programme. 

 

Table 4: Respondents ranking of their constraints participating in NSPFS      

                         

Constraints             Frequency*  %            Ranks   

 

Late disbursement of funds    90   90  1
st
  

Untimely distribution of inputs    62   62  4
th

  

Illiteracy of the participating farmers   50   50  5
th

  

Emphasis is mostly laid on few large-  

scale farmers      66   66  3
rd

  

Inadequate extension services    82   82  2
nd

  

Misappropriation and biased  

from the leaders      35   35  7
th

  

Crop biased technology         48   48  6
th

  

 

*Note that frequencies are based on multiple responses, hence percentage total >100  

  

CONCLUSION AND RECOMMENDATIONS  

Emanating from the findings of the study, it can be 

concluded that the National Special Programme for 

Food Security had significant impact on the lives of 

the participating farmers. The need for 

complementary effort from both the government and 

non-governmental organizations cannot be over 

emphasized, because lack of food security, does not 

only affect the economy but also the health of the 

nation.  

Based on the findings of this study, the following 

recommendations are suggested as solutions to some 

constraints identified in the study area. The 

suggestions are as follows: 

1. Reduction of the bureaucracy associated to 

prompt disbursement of funds to enable the 

beneficiaries to use the fund timely. 

2. Efficient extension services should be put in 

place to ensure smooth implementation and 

supervision of the extension packages. 

3. Special committee should be formed to 

ensure that inputs associated with the 

extension packages reach the farmers at 

appropriate time. 

4. Government should help in providing adult 

literacy to the rural populace. 

5. Efforts should be put in place to launch 

complementary programmes that will ensure 

self-sufficiency in food production as 

prerequisites of achieving one of the 

objectives of the Millennium Development 

Goals (MDGs). 
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ABSTRACT 
The study investigates the effect of replacing soybean meal in the diet of finishing broiler chickens with neem 

seed kernel meal. A total of one hundred and fifty (150) Arbor Acre strain of broiler chickens aged 28 days were 

assigned at random, to five treatment groups of 30 birds/ treatment with three replications of 10 birds each. The 

five treatments groups, T1, T2, T3, T4 and T5 contain 0, 3, 6, 9 and 12% of neem seed kernel respectively. Feed 

intake, live weight, live weight gain, feed conversion ratio and carcass quality constituted the major respond 

criteria. Feed intake and live weight significantly (P<0.05) decrease with increasing level of roasted neem seed 

kernel. Significant (P>0.05) difference was observed among treatment groups in terms of live weight gain. 

Blood drained weight, dress weight heart and proventriculus were significantly (P<0.05) higher in T1, T2, T3, T4 

than T5. The study recommended that roasted neem seed kernel at 3.00% level can be included in broiler diets 

with no adverse effect on production. 

 

Key words: Neem Seed Meal and Broiler Chickens 

 

 

INTRODUCTION 

In recent years, the inclusion of alternative feed stuffs 

in animal diets might be interesting in some 

circumstances (relative price, feed quality) which is 

limited because of inadequate information on their 

nutritive values (Fanimo et al., 2003). However, it has 

becomes imperative to intensify efforts in search for 

cheaper, abundant and locally available alternatives 

that has little or no dietary value to human (Odunsi et 

al., 2002) for a sustainable production. This search 

should be logically harnessed towards poultry that 

depend to a larger extent on compounded feed (Longe 

and Fagbenro-Byron, 1989) but are quite simple to 

raise, prolific and economical to bridge man’s need 

for animal protein. 

Neem (Azardirachta indica) is an indigenous tropical 

plant predominantly in Nigeria. The tree has 

adaptability to a wide range of climatic, topographical 

and edaphic factors (Ogbuewu et al., 2010). It thrives 

well in dry, stony shallow soils and even on soils 

having high calcareous or clay pan. Neem requires 

little water and plenty of sunlight (Ogbuewa et al., 

2010). Neem seed kernel meal obtained from neem 

seed is a potential alternative source of non-

conventional feedstuff for livestock. Information 

available on neem plant indicated that it is the only 

species in the genus Azardirachta. Neem seed cake 

contained 3.56% nitrogen, 0.83% phosphorous and 

0.77% calcium. The protein in the cake is relatively 

balanced in its amino acid and mineral profiles. 

However, neem seed as feed stuff contain some anti-

nutritional factors such as nimbin, nimbidin, 

azadirachtin and salanin (Paul et al., 1996). The 

adverse effects of these anti-nutrients could be 

reduced by some processing techniques such as 

roasting, cooking, steaming, toasting, autoclaving. 

Processing techniques are the effective way of 

achieving desirable changes, removal of undesirable 

components and effective utilization of the full 

potential of nonconventional feed stuff (Gloria et al., 

1995). Consequently, the objective of this study was 

to: determine the optimum inclusion level of roasted 

neem seed kernel meal in the diet of finishing broiler 

chickens. 

 

MATERIALS AND METHODS 

Experimental site: The study was conducted at the 

poultry unit of the Teaching and Research Farm, 

Department of Animal Science, University of 

Maiduguri, Borno State. Maiduguri is located in the 

Sahel Savannah region of Nigeria. The area is situated 

on latitude 11
0
 15’N and between longitude 30

0
 05’E 

at an elevation of 364 m above sea level. It has an 

annual rainfall of about 645.9 mm. The area is 

characterized by a short period of rainy season (June – 

September) and a long period of dry season (October - 

May). The ambient temperature varies from 25
0
 - 

28
0
C in December and rises up to 40 - 45

0
C from the 

month of March to June, (Fada and Rayar, 1988). 

 

Experimental birds and management: A total of 

one hundred and fifty (150) unsexed Arbor Acre strain 

of broiler chicks were used for this experiment. At 4 

weeks of age, the birds were randomly weighed and 

allotted to five (5) treatment groups of 30 birds each 

replicated three (3) times with 10 birds per replicate in 

a completely randomized design (CRD). The birds 
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were housed on floor with wood shaving litter 

throughout the 5 weeks of the experiment. Feed and 

water were given ad libitun. 

 

Seed collection and preparation: The neem seeds 

were collected in batches during fruiting season (May 

- July) at different locations within Maiduguri, the 

Borno State capital. The collected seeds were sun 

dried for 3 to 5 days. The dried seeds were roasted on 

open frying pan, stirred continuously until the seeds 

were crispy and acquired a characteristic aroma of 

roasted beans. The processed seeds were milled and 

stored in opaque bags until required for feed 

formulation.  

 

Experimental diets: Five  experimental diets were 

formulated to contain 0%, 3%, 6%, 9% and 12% 

dietary level of neem kernel seed meal (NKSM) for 

T1, T2, T3, T4 and T5 respectively (Table 2). They were 

finished on fairly isocarloric isonitrogeous diet of 

varying levels of roasted neem kernel seed. 
 

Proximate analysis of the ingredients and diets. 

Proximate analysis procedure was used in determining 

the percent dry matter (DM), Crude protein (CP), 

Ether extract (EE), Crude fibre (CF) and Ash contents 

of raw and roasted neem seed kernel (Table 1).  

 

Data Collection: Feed intake, live weight, live weight 

gain, feed conversion ratio, mortality and carcass 

quality constituted the major respond criteria. Feed 

consumption was measured by deducting from the 

amount initially given to determine the feed consumed 

per group on daily basis. Body weight was determined 

individually using an electronic weighing balance. 

Body weight gain of each of the treatment group was 

obtained by calculating the difference between the 

mean live weights of the current week from that of the 

preceding week and divided by seven days in a week. 

Feed conversion ratio was measured by dividing the 

feed intake per birds in grams by the live weight gain 

per bird for each treatment group. Mortality was 

ascertained and recorded appropriately. 

 

Carcass measurement: Twelve birds were randomly 

selected per treatment (i.e. 4 per replicate) for carcass 

cuts and organ evaluation at the end of the 

experiment, after being starved of feed and water 

overnight. Weight of organs and various cut-up parts 

were taken and expressed as percentage of the final 

live weight of the birds.  

 

Chemical and statistical analysis: Proximate 

composition of the experimental diets and test 

ingredients were determined by standard method of 

AOAC (1990).  The data obtained were subjected to 

analysis of variance using completely randomized 

design (Steel and Torrie, 1980). Significant 

differences among means were separated using Least 

Significant Differences Fisher as outlined by Wahua 

(1999). 

 

 

RESULTS AND DISCUSSION 

The chemical composition of raw and roasted neem 

seed kernel of the experimental diets are presented in 

Table 1 and 2, respectively 

.  

 

Table 1: Proximate composition of raw and roasted neem seed kernel (%) 

Nutrients Raw neem seed kernel Roasted neem seed kernel  

Dry matter 99.10 99.14 

Crude protein  21.80 23.37 

Crude fibre 59.00 56.50 

Ether extract  13.24 15.92 

Ash  2.0 1.0 

Moisture 0.90 0.86 

Metabolizable energy  2126.00 2161.67 

Calculated according to Ichaponani (1980). 

 ME (Kcal/kg) =37*%CP + 81*% EE + 35.5*%NFE 
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Table 2: Composition (%) and calculated analysis of experimental diets  

Ingredients                                                      Diets 

 0% 3% 6% 9% 12% 

Maize 56 56 56 56 56 

Wheat offal 07.00 07.00 07.00 07.00 07.00 

Full fat soybean meal 15.00 12.00 09.00 06.00 03.00 

NSK 00.00 03.00 06.00 09.00 12.00 

GNC 12.00 12.00 12.00 12.00 12.00 

Fish meal 05.00 05.00 05.00 05.00 05.00 

Bone meal 03.50 03.50 03.50 03.50 03.50 

Min-vit-premix 00.80 00.80 00.80 00.80 00.80 

Methionine 00.40 00.40 00.40 00.40 00.40 

NaCl 00.30 00.30 00.30 00.30 00.30 

 

Total 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

Calculated analysis 

Crude protein (%) 21.05 20.50 19.94 19.38 18.82 

Crude fibre (%) 3.34 4.95 6.55 8.16 9.76 

Met energy (Kcal/kg) 2905.62 2889.47 2873.32 2857.17 2905.87 

 

The crude protein and metabolizable energy content 

of roasted and raw neem seed kernel were (23.37%, 

2161.67 kcal/kg and (21.80% and 2126.12 kcal/kg) 

respectively. The values obtained for protein 

composition of neem kernel in this study were similar 

to those reported by James et al. (1997) who reported 

26.86% crude protein in toasted neem seed kernel. 

The higher protein figure recorded for toasted neem 

kernel was due to processing, which increased the 

concentration of other nutrients. This implies that 

roasting as a processing method improved the protein, 

energy and ether extract level of the test materials. 

Crude fibre content of raw sample was higher 

compared to the roasted neem kernel seed. The result 

corroborates the findings of Nath et al. (1983), 

reported soaking the seed improved the crude protein 

content and palatability of the cake. This shows that 

there will likely be higher bioavailability of the amino 

acids in the processed samples than the raw sample, as 

it has been earlier reported that high level of crude 

fibre causes decrease in availability of amino acid in 

non-ruminant animals (Ranhotra et al., 1971). 

However, fibre level increased with corresponding 

decreases in the ash level. 

 
Table 3: Growth performance of broiler finisher fed graded level of neem seed kernel meal as replacement for soybean meal 

Parameters                                                                      Diets 

   0%    3%  6%   9%  12%  MEAN SEM 

Initial Live 

weight (g) 

1134.45  1034.00 1070.00 1077.00 991.00 1061.29 0.24NS 

Daily feed 

intake (g/bird) 

  137.88a   119.15b  121.47b   118.86b   110.83c   121.64 1.55* 

Daily weight 

gain (g/bird) 

  51.76a   50.65a   43.51b   40.21b   33.78bc   43.98 1.23 

Feed conversion 

ratio 

    2.71     2.44     2.80     2.90     3.28   2.83 0.09NS 

Final Live 

weight (g) 

1858.50ab 2163.33b 2281.67a 1725.75ab 1568.42ab 1919.53  68.39 

Mortality (Number)     2       -     2         3      -     - NTS 

abc*  = Means on the same row with different superscripts differ significantly (P < 0.05) 

SEM = Standard error of mean  

NS = Not significant (P > 0.05) 

NTS = Not tested statistically 

 

The result of the growth performance of broiler 

finisher fed graded levels of NKSM are presented in 

(Table 3). The mean initial live weight were similar 

among the treatment groups. Daily feed intake was 

significantly (P< 0.05) higher in the control (T1) diet. 

Feed intake decreases as the level of NKSM increases. 

The improved feed consumption of the control diet 

(T1) may be attributed to the absence of unpleasant 

odour in the feed. The decline in feed intake may be 

linked to poor presentation of the feed due to its black 

colour, its bitter taste and unpleasant sulphur odour 

due to the presence of some anti-nutritional factors in 

the seed (Nath et al., 1983; Elangovan et al., 2000). 

Daily weight gain was significantly (P<0.05) affected 

by the dietary treatment, with T1 and T2 being the 

highest followed by T3, T4 and T5 in that order. 

Chicken fed diets with 0% and 3% NKSM gained 

weight higher (P<0.05) than the other treatment 
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groups. This showed that chicken with high level of 

NKSM inclusion appear to gain less weight, which 

may be attributed to the effect of some anti-nutritional 

which are thermal resistant. This is in line with the 

work of Subbanayudu and Reddy (1975) who reported 

a severe growth depression in leghorn chicks fed 

neem seed kernel. Similarly, Christopher et al. (1975), 

Chands (1987), and Reddy et al. (1988) reported 

depressed growth on chicks fed diets containing 

different levels of NSK. However, the higher body 

gain of the chicken in T1 and T2 might not be 

unconnected with the feed consumption. This is in 

agreement with the report of Yahar et al. (1985) 

which showed that body weight is directly related to 

feed intake.  

Final live weight was significantly (P<0.05) affected 

by this dietary treatments, with T2 (2163.30g) and T3 

(2281.67g) being the highest, followed by T1 

(1858.50g), T4 (1725.75g) and T5 (1568.42g) in that 

order. Birds fed diet with 3% and 6% NKSM gained 

weight faster than those fed other treatment diets. The 

average feed conversion ratio for the different groups 

are presented in Table 4. Birds in T2 appeared to be 

most efficient in feed conversion ratio (2.44) when 

compared with other treatment groups. This implies 

that, the level of NSM incorporated stimulate the 

appetite with efficiency in feed conversion. This is in 

agreement with the report of Jana (1997) who 

reported lowered body weight gain and feed 

conversion efficiency when fed neem seed meal up to 

150 g/kg level in broiler chicks diet. In other words, 

low levels of NSM in the diet of finished broiler 

chickens favours the feed conversion ratio with high 

body weight gain. 

 

Table 4: Carcass parameters of broiler chicken finished on varying level of neem seed kernel meal as a protein 

source 

Parameters       0%      3%        6%       9%      12% ± SEM 

Live weight 1858.50
ab

 2163.33
b
 2281.67

a
 1725.75

ab
 1568.42

c
 68.39 

Blood drained 

weight 

1774.92
ab

 2119.08
b
 2187.92

a
 1686.42

ab
 1514.33

ab
 59.98 

Blood % of body 

weight  

4.66 1.97 3.23 2.19 3.45 1.48
 Ns

 

Dressed weight  1286.69
a
 1513.84

ab
 1571.37

ab
 1172.63

c
 1175.57

c
 70.36 

Dressing 

percentage  

67.83
ns

 68.80
ns

 68.32
ns

 66.88
ns

 73.73
ns

 2.38 

Cut-up parts 
Head 46.22

c
 59.98

a
 50.61

b
 45.23

c
 43.76

d
 2.98 

Shank 67.36
d
 95.88

b
 103.74

a
 82.11

c
 87.03

c
 5.50 

Drumstick 167.17
ab

 229.61
a
 227.64

b
 177.98

ab
 185.85

ab
 9.18 

Thigh  192.73
b
 244.85

a
 264.03

a
 192.73

b
 190.77

b
 3.49 

Wing 159.79
ab

 185.36
b
 196.67

a
 67.86

ab
 160.28

ab
 3.54 

Breast 366.78
c
 396.78

b
 426.28

a
 299.42

d
 320.57

c
 23.63 

Back 202.57
c
 213.88

b
 221.25

a
 159.79

ab
 143.08

ab
 15.57 

Thorax 110.63
c
 130.78

b
 132.75

a
 100.30

bc
 95.88

d
 10.55 

Neck 55.56
a
 81.62

a
 91.45 72.77

a
 59.00

ab
 1.97 

Organs  

Gizzard 46.22 63.43 58.10 52.12 50.64 8.14
 Ns

 

Liver 33.43 37.37 33.43 29.99 34.42 3.00
 Ns

 

Heart 8.85
b
 9.34

a
 9.83

a
 7.38

b
 6.88

c
 0.75 

Abd fat 36.77 37.37 39.10 26.33 22.75 8.44
 Ns

 

Proventriculus 7.87
b
 10.33

a
 5.90

c
 6.39

c
 7.83

b
 1.05 

Breast % of BW 19.30 18.02 18.55 17.17 20.12 1.06
Ns

 

a, b - - - - - Means within the same row bearing different superscripts differ significantly (P< 0.05). 
 

The result of carcass and organ characteristics (Table 

4) showed that treatment groups did not differ  
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of body weight, dressing percentage but significantly 

(P< 0.05) different in live weight, blood drained 

weight and dress weight. The former was significantly 

(P< 0.05) higher T2>T3>T1>T4 and >T5. No 

significance (P> 0.05) difference was observed in 

breast, back and thorax. Of the visceral organs, only 

heart and proventriculus showed significant (P< 0.05) 

different in favour of (0 %). Chand (1987) revealed 

that gross pathological examination of visceral organs 

was noticed in with pale liver, thickened borders and 

catarrhal inflammation of intestine in rabbits. The 

variation in former may be attributed to factors like 

genetic, physical and metabolic size than the effect of 

treatments. 

 

CONCLUSION AND RECOMMENDATION 

Results from this study showed that feed consumption 

and body weight gain in all treatment groups followed 

a definite trend of T1>T2>T3T4>T5, that is decrease 

with increasing levels of roasted neem seed kernel 

(RONSK). At low level of inclusion (06.00 %) 

performance (live weight gain) were similar to the 

control. 

It was concluded that broiler chickens can be finished 

on the diet whose roasted neem seed kernel level 

ranges for 03.00 % to 06.00 % with no adverse 

effects; feed consumption was inversely related to the 

level of roasted neem seed kernel inclusion and the 

concentration of neem anti nutritional (triterpenoids) 

substance was adversely affected by the level in the 

diet. The study therefore recommend that roasted 

neem see kernel at 06.00 % be used as informed by 

the reasonably better production performance relative 

to other inclusion levels as far as the semi-arid of 

North Eastern Nigeria concerned. Similar experiment 

should be carried out using different method of 

processing. 
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ABSTRACT 
The use of recent techniques to alter the genetic information of plants to improve their characteristic properties 

has led to a new generation of crops, grains and their by-products for feed, such type of plants are now used to 

feed the farmed ruminants. Techniques are also becoming available for genetic modification of silage and 

ruminal bacteria. The use of ingredients and products from genetically modified plants (GMP) in ruminant 

health and nutrition seriously raises a lot of questions and issues, such as the role of nutritional assessment of the 

modified feed or feed additive as part of safety assessment, the possible influence of genetically modified (GM) 

products on animal health and product quality and the existence of the recombinant DNA and of the new protein 

in the digestive tract and tissues of food-producing animals. It is therefore the responsibility of those working in 

agricultural biotechnology to clearly detect and avoid any unacceptable or undesirable effect of such alteration, 

whether direct or indirect, upon the animal, the consumer and the environment. The possible effect of genes that 

are not normally present in ruminant diets must, however, be taken into view. Discussion of the antibiotic 

resistance markers used in transgene constructs must take into account the wider debate on the likely influence 

of antibiotic use in animal agriculture on the spread of antibiotic resistant bacteria. There is increasing evidence 

that excessive use of antibiotics has led to widespread transfer of antibiotic resistance genes between bacteria 

from the human and animal gut. In general this is likely to have a far greater impact than any uncommon 

transfer events involving resistance genes passing from genetically modified plants to microbes. The ultimate 

goal of using biotechnology in ruminant production is to improve the plane of nutrition through increasing 

availability of nutrients from feed which will in turn improve the animal`s health status and to reduce the 

wastage of the feed. 

Keywords: Ruminant nutrition, feed, genetically modified organisms (GMOs), Gene transfer, Antibiotic 

resistance 

 

INTRODUCTION 

Nutrition is one of the most serious problems limiting 

the livestock production. Feed resources are also 

insufficient in both quality and quantity, especially 

during the dry seasons. The nutritive value of the feed 

consumed, and the efficiency with which rumen 

microorganisms convert dietary carbohydrate to end 

product of fermentation, i.e. Volatile Fatty Acids 

(VFA), determines the nutrient supply to the ruminant 

animal (Weimer, 1998). Ruminants largely depend on 

their resident rumen microorganisms for efficient 

digestion of feed materials.  Therefore, maximizing 

efficiency of breakdown and digestion of plant cell 

walls in the rumen can have a remarkable effect on 

animal productivity (Hoover and Stokes, 1991; 

McSweeney et al., 1994). Significant research effort 

has therefore been focused on improvement of feed 

quality and optimisation of ruminal microbial 

digestion and fermentation with the aim of increasing 

the effectiveness of feed utilisation and augmentation 

of the ruminant health and productivity. Various 

techniques such as chemical pre-treatments of the feed 

and use of dietary additives like antibiotics and 

probiotics acting on the rumen micro flora were the 

past and present methods employed to enhance the 

degradation of feed material in the rumen. (Chesson 

and Flint 1999). 

Biotechnological options are now available for 

enhancing digestion ability of not only ruminant but 

also other classes of livestock and increasing the 

nutritive value of their feed (Kundu and Kumar 1987). 

Transgenic manipulation of commensally gut or 

rumen microorganisms has significant potential for 

improving nutrition, gut development and health in 

animals (Bonneau and Laarvel. 1990). It is now 

possible to make use of genetically modified organism 

to improve ruminant productivity or quality of its 

products due to development of genetic engineering 

techniques. Moreover, an increasing number of 

recently grown plants have been genetically altered to 

improve their agronomic or technological properties, 

and ruminants may be fed with by-products of some 

of these plants (Chesson and Flint, 1999). These new 

crops have the potential to further environmental 

stewardship, reduce ration costs, and improve health 

and nutrition for livestock. However, the implications 

of crops which have their gene altered for improving 

the productivity of livestock are not immediately 

evident, and the current dialog on these crops will 

determine market acceptance for today’s crops and 

shape the future for new products that promise to 

mailto:abuyasir212@gmail.com
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confer more direct benefits to the livestock industries. 

In fact, some have interrogated whether transgenic 

proteins and deoxyribonucleic acid (DNA) can be 

found in animal products such as meat, milk, and eggs 

from livestock fed with these genetically modified 

crops (Beever and Kemp, 2000). Thus, it appears 

necessary to evaluate the potential risks due to 

hazardous or allergenic substances. The most general 

concern relates to the possible onward transfer of 

altered genes in the gut, body or wider environment. 

The increasing occurrence of multiple antibiotic 

resistance genes in medically important bacteria has 

resulted to the use and or improper use of antibiotics 

in humans and animals; this must also be taken into 

consideration.  

The main objectives of the present review paper are to 

introduce and discuss: 

i. The idea and principles of genetic modification 

applied to plants used in animal feeds. 

ii. Influence of genetically modified organisms on 

ruminant health and nutrition and issues related to 

their safety use. 

iii. to review  the forth put utilisation of GMOs in 

improving the ruminant performance and health, 

which includes feeding of GM plants, improving 

forage quality, and genetic manipulation of the 

rumen flora 

 

GENETICALLY MODIFIED ORGANISMS (GMOS) 

A genetically modified organism (GMO) is an 

organism (e.g., plant, animal or microorganism) 

whose genetic information has been changed using 

gene or cell techniques of modern biotechnology. 

Genes carry the information in sequences and 

structures of DNA, which provides the organism its 

specific characteristics. Genes can be inserted, deleted 

or altered, using modern biotechnology techniques. 

Because genes are common to life on earth, genes can 

be transferred from one organism to another and even 

between non-related species. This manipulation can 

produce a product with novel traits that may have 

significant value (IAASTDed, 2009b). 

Genetic information is any trait that can be transfer 

across generations or by infectious processes. During 

the middle of the 20th Century, genetic material 

became almost omnipresent synonymous with the 

molecule DNA. This was an over-simplification that 

has become clear in stages with the discovery that 

some genomes, namely in some viruses, were entirely 

made from RNA; many significant traits are 

transmitted by material that is not DNA or RNA or 

not entirely those kinds of molecules (e.g., prions, 

methylation patterns) (Chong and Whitelaw, 2004). 

 

IMPROVING ANIMAL NUTRITION WITH THE USE OF GMOs 

 

Genetically modified plants (GM-Plants) 

With the advent of genetic engineering, large numbers 

of plant species are amenable to genetic manipulation 

and include many of those used in animal feed. 

Several of these GM-crops have already received 

regulatory approval for being use as animal feed. So 

far, most of the genetic modification was mainly 

targeted at improving traits of agronomic value rather 

than those of nutritional characteristics but the 

potential is clearly enormous. These genetic 

modifications have been the topic of recent reviews 

(Chesson and Flint, 1999). Improving the rumen 

digestibility of fibrous plant material, and the 

possibility of modifying lignin content, for example 

through antisense inhibition of lignin synthesis 

enzymes is one of the simplest objectives that has 

been explored (Cowan 1996). An alternative is to 

enhance the digestibility of non-GM plant material 

through pre-treatment of feed, but even here the 

development of enzyme cocktails that include 

recombinant enzymes is being actively pursued 

(Herbers 1996). Indeed, genetically modified crop 

plants may be used for the commercial production of 

recombinant enzymes intended for use in animal feed 

or elsewhere or might be designed to switch on 

controlled expression of derivative activities before 

feeding to ruminants (Halpin et al., 1994). 

Increasing the availability of essential amino acids 

derived from plant proteins is another obvious target. 

Alteration of the amino acid composition of plant seed 

proteins through the expression of foreign gene 

products, and changed regulation of lysine 

biosynthesis, have both manifested decisive effect in 

genetically manipulated plants (Bellucci et al., 1997, 

Molvig et al., 1997). The relative abundance of 

different storage proteins that vary in term of valuable 

nutrient is also amenable to alteration (Kohnomurase 

et al., 1995). Decreasing the losses because of rumen 

microbial activity is a particular problem in the 

ruminant, and the stability of plant proteins to rumen 

degradation might be overcome through genetic 

manipulation of plants. Manipulation of the free 

carbohydrate content in forages are also being 

examined and gives an important approach for 

incrementing the supply of readily available energy, 

which can help to enhance nitrogen retention ( 

Herbers et al., 1996). Removal of anti-nutritional 

factors, selective antimicrobial action and delivery of 

bioactive compounds these are possibilities that can 

be added to a host of other.  
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Transgenic ruminal bacteria 

Another possible way of improving fibre digestibility 

in the rumen is through genetic modification of the 

ruminal bacteria. Considering the fibre digestibility in 

the rumen, a lot of effort has been made in developing 

genetically modified bacteria that would have better 

fibre-degrading abilities. The construction of 

transgenic rumen bacteria has proceeded under the 

assumption that the rumen micro biota does not 

produce the correct mixture of enzymes to maximize 

plant cell degradation. It is well recognized that the 

principal fibro lytic bacteria of rumen are 

Ruminococcus and Fibrobacter, but it is thought that 

they do not produce exocellulases that are active 

against crystalline cellulose, so that adding this 

activity would make them more effective. Ruminal 

bacterial species such as Butyrivibrio fibrisolvens and 

Prevotella ruminicola are widely found in ruminant 

animals on different diets and are found in large 

numbers irrespective of the ruminal environment. 

These species are therefore, logical choices to 

introduce new or increased genetic material into the 

rumen (Selinger et al., 1996). 

More than 100 different genes encoding enzymes for 

fibre degradation have been identified and cloned 

from ruminal bacteria such as Butyrivibrio 

fibrisolvens, Fibrobacter succinogenes, Prevotella 

ruminicola, Ruminococcus albus and Ruminococcus 

flavefaciens. At least 30 genes from ruminal fungi 

have been isolated that encode cellulase, xylanases, 

mannanases and endoglunases. Nearly 50% of the 

fibro lytic genes cloned have been sequenced 

(Bowman and Sowell, 2003). These genes are of 

particular interest because of   their mighty fibro lytic 

activity and ability to degrade very resistant cell wall 

polymers. Protein bioengineering has been employed 

to improve the catalytic activity and substrate 

diversity of fibro lytic enzymes from ruminant 

microbes. This has resulted in enzymes with up to 10 

times higher specific activity, changed pH and 

temperature optima and enhanced substrate binding 

activity than the enzymes from which they originated 

(Selinger et al., 1996). 

 

Table 1.  Predominant rumen bacteria and gene transfer 

Species Presumed major function in 

the rumen ecosystem 

In vitro gene transfer  

techniques 

Evidence of natural 

genetic exchange 

B. fibrisolvens Hemicellulolysis and 

 sugar fermentation 

conjugative plasmids and 

 transposons, phages 

Yes 

Prevotella sp. Hemicellulose, starch and 

 protein degradation 

conjugative plasmids phages Yes 

S. ruminantium sugar fermentation artificial transformation, 

 phages 

Yes 

S. bovis Amylolysis and sugar 

fermentation 

natural transformation,  

phages 

No 

Ruminococcus sp. Cellulolysis artificial transformation, 

conjugation 

No 

F. succinogenes Cellulolysis No No 

 

The use of genetically modified silage bacteria to 

produce enzymes has also been suggested to acquire 

superior ensiling and/or pre-digest the plant material 

in order to lead to better digestibility in the rumen. 

Recombinant Lactobacillus plantarum, a species used 

as silage starter, were constructed to express alpha 

amylase, and cellulase or xylanase genes (Scheirlinck 

et al., 1989, Scheirlinck et al., 1990). The competitive 

growth and survival of such modified lactobacilli has 

been shown in silage (Sharp et al., 1992), although the 

influence on silage digestibility has not been 

evaluated. Considering the genetic tools already 

available for lactic acid bacteria, there is now a great 

potential to modify L. plantarum strains in order to 

enhance their efficiency. 

 

FATE OF CONSUMPTION GMOs DESIGNED 

FOR AGRONOMIC OR INDUSTRIAL USES

Genetic modifications that is  aimed at  improving 

nutritional quality are likely to be accompanied 

generally  by extensive feeding trials to evaluate the  

efficiency, which should help to indicate  possible 

unwanted effects of manipulation, though specific 

safety assessment also  is of course necessary. In spite 

of the potential of genetic engineering technology for 

nutritional improvement of plant material, however, it 

is important to understand that most of the biotech 

plants currently grown and fed to ruminants have been 

manipulated for quite different reasons. Specially, 

traits of agronomic interest such as resistance to pests 

and diseases and herbicides are the most extensive 

targets of gene manipulation. Moreover, ruminants are 

fed very commonly on by-products from crops that 

are grown primarily for other purposes, which may 
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range from grain production for human food through 

the production of oils, chemical feed stocks or 

biopharmaceuticals that are of industrial, not 

nutritional, use (Miele 1997). Modification of such 

crops through genetic engineering technology is likely 

to increase greatly in the future. 

In the light of this, it is especially crucial for risk 

assessments to take account of possible unintended 

effects from ingestion of transgenic crop residues. In 

the case of insecticidal proteins, for example, a wide 

range of genes have been suggested  for use including 

Bacillus cry (BT toxin) genes, genes coding for 

protease and amylase inhibitors of microbial, plant 

and animal origin and genes for several different plant 

lectins. Almost all of these proteins must be 

sufficiently stable and active in the insect gut to be 

effective as insecticides, and it is clearly essential to 

eliminate anti-nutritional or toxic effects in 

mammalian systems at the relevant dosages (Schuler 

et al., 1998).  

In almost all forms of plant modification there is no 

single, controlled site of insertion of the GM construct 

in the chromosome. This leaves open the possibility of 

indirect and unknown effects of such insertions upon 

the expression of flanking, and perhaps distant genes. 

In practice it will often be very unlikely to 

demonstrate such disturbances influencing nutritional 

value against the background of normal inter-batch 

variation. However, rapid advances in genomics and 

proteomics provide the potential of very precise 

monitoring both of insertion sites and of the 

physiological consequences of insertions. It should 

therefore become much easier in the future to 

accurately avoid any unwanted and misfortune sudden 

effects, e.g. on the expression of native plant toxins or 

anti-nutritional agents, that might affect either animal 

or human consumer (Harding and Harris 1997, 

Williamson, 1996). 

 

GENE TRANSFER 

Most of the major concern felt due to consumption 

and release of biotech feed material or establishment 

of genetically modified microorganisms in the rumen 

is that the altered genes will spread through the 

intestinal tract or environment with unpredictable 

effect. Thus genes which are consider harmless in one 

host might act quite differently when transferred to 

another. The simplest examples are antibiotic 

resistance marker genes, which do not pose any risk in 

a plant, but might do so if transferred to certain 

pathogenic bacteria. Thus the potential for gene 

transfer from plant to rumen bacteria and between 

rumen bacteria, or from rumen to non-rumen bacterial 

species must be carefully determined (Chesson and 

Flint, 1999). 

 

Mechanisms through which micro-organisms 

exchange genetic materials  

Exchange of genetic materials between the micro-

organisms is a natural phenomenon that can provide 

organisms with the means to live successfully under 

unfavourable environmental conditions. A different 

type of changes in bacterial cell-wall ultrastructure 

can be induced enzymatically, chemically, or 

electrically, and all have been employed in laboratory 

studies to facilitate the uptake of DNA across the 

bacterial cell wall. Techniques such as electroporation 

provide the potential to transfer genes at relatively 

high frequencies into a variety of prokaryotic and 

eukaryotic microorganisms, including ruminal 

bacteria (Beard et al., 1995, Whitehead and Flint. 

1995). The sequencing of complete microbial 

genomes in the last few years has indicated that 

microbes are mosaics of acquired genes, suggesting 

that horizontal gene transfer has been a major driving 

force in microbial evolution. A part from the artificial 

techniques, three natural processes of gene transfer 

have been identified from a combination of  in vivo, 

ex vivo and in situ studies, and gene transfer in the 

environment by these processes has currently been 

considered in detail. These three recognised 

mechanisms of prokaryotic gene transfer are 

transformation, transduction, conjugation, but it is 

likely that the three mechanisms combine in natural 

environments such as the gut (Levy and Miller 1989, 

Lorenz and Wackernagel 1994).  

 

 

 

Transformation 

 

 

 

Transformation involves the uptake and expression of 

exogenous, unprotected sources of DNA from the 

environment. This could be chromosomal DNA 

fragments, plasmids or transposons. Transformation is 

a normal, physiological function of some bacteria that 

express ability to uptake DNA at some time in their 

life cycle (Lorenz and Wackernagel 1994).Many 

bacteria that are capable of transformation produce an 

extracellular protein, known as a competence factor, 

the concentration of which coordinates the expression 

of a DNA-binding protein and an exonuclease, both of 

which are located on the cell surface. Once DNA is 

bound to the outer surface of the bacterium, a nick is 

introduced into one of the DNA strands, and the 

processive action of the exonuclease completely 

digests one DNA strand as the other is translocated 

into the bacterial cytoplasm. This DNA can be stably 

integrated into the chromosome of the recipient by 

homologous recombination. Study have shown  

presented  that Selenomonas rumznantiurn was 
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transformable, and that study appears to be the only 

published report of transformation of ruminal bacteria 

(Orpin et al., 1986).  

 

Transduction 

Transduction is a natural means of gene transfer 

which involves bacteriophage as a vector. 

Bacteriophages are obligate intracellular parasites of 

bacteria that are dependent upon the biosynthetic 

mechanism of the infected bacterium for their 

propagation. In rare cases, the bacteriophage packages 

chromosomal DNA within the capsid and, upon 

infection of a susceptible bacterium, this DNA is 

injected and recombined into the chromosome of the 

recipient. These rare events are referred to as 

specialized and generalized transduction, respectively 

and have been employed in many studies of the 

genetics and physiology of E. coli and Salmonella 

typhimurium.  Kokjohn (1989) reviewed the potential 

for transduction in natural environments, although no 

such studies have been issued for ruminant animals, 

indirect evidence provides a reasonably strong case 

for transduction as a predominant form of gene 

transfer in the rumen. The rumen maintains a diverse 

population of bacteriophages, often at concentrations 

approaching those commonly observed for bacteria 

(Paynter et al., 1969). 

 

Conjugation 

The most widely reported mechanism of gene transfer 

involving ruminal bacteria is by conjugation. Both 

chromosomal and plasmid DNA elements can be 

transferred via this process, and the process requires 

contact between cells. This contact is usually 

mediated by a proteinaceous structure that is produced 

by the donor bacterium through which single-stranded 

DNA is translocated. Since DNA enters the cell in a 

single-stranded form, conjugative transfer of DNA 

avoid the Type I1 restriction enzymes of the recipient 

bacterium, which are generally specific for double-

stranded DNA molecules. Conjugative transfer of the  

 

broad host range plasmid RP4 between Escherichia 

coli and Butyrivibrio fibrisolvens was reported by 

Teather (1985), but the transfer was unstable, 

presumptively due to plasmid incompatibility. Hespell 

(1991) and Whitehead (1991) later used the Gram-

positive bacterium Enterococcus faecalis as the donor 

of Gram-positive conjugative plasmids in experiments 

with both B. fibrisolvens and Streptococcus bovis. 

Stable gene transfer was achieved, and, in some 

instances, Streptococcus bovis could be employed as a 

donor of plasmid DNA in subsequent mating with 

Bacillus subtilis. 

 

POTENTIAL RISK IN GENE TRANSFER 

The large amount of DNA that passes the digestive 

system daily indicates that DNA in itself is not 

intrinsically toxic to animals. Most DNA is efficiently 

digested in the intestinal tract as non-functional gene 

are presumed to remain present (Nap et al., 1992). But 

because the transfer of antibiotic resistance to 

clinically important bacteria has been observed, it is 

important to consider this risk in the case of GM 

plants carrying genes of antibiotic resistance. A panel 

of independent scientists raised by the US Department 

of Health and Human Services, and the Food and 

Drug Administration (US/FDA, 1998) has examined 3 

hypotheses for the safety assessment of the insertion 

of antibiotic resistance genes, to the epithelial cells, to 

gut microorganisms, and to the environment. 

The transfer of antibiotic marker genes to gut 

epithelial cells is considered to be unlikely because 

the DNA is digested by the nucleases and epithelial 

cells are short-lived (not more than 7 days) and would 

be replaced by new cells. 

The transfer to gut microorganisms: in the digestive 

tract, approximately 10
14

 bacteria are present, 10
12

 of 

them do not bear kanamycin resistant and no data are 

available on the possible transfer. In addition, no 

known mechanism for the direct transfer of plant 

genomic DNA to microorganisms is available. 

Besides to the degradation of DNA, there is an 

absence of homologous end for efficient transfer.  

The transfer to the microorganisms of the 

environment: the DNA issued from plant debris would 

be unavailable for transfer after being degraded by 

nucleases. In addition, the transfer from bacteria to 

bacteria accounts for the wide spread of certain 

antibiotic resistance markers in soil bacteria. 

 

CONCLUSIONS 

The use of biotechnology to improve ruminant health 

and nutrition has potential advantage not only in 

ruminant production system but in livestock industry 

as a whole. Genetic manipulation technology has the 

potential to increase the digestibility and nutritive 

values of forage plants and crop residues and also to 

improve the health status of farm animals. Through 

this technology, microbial flora of the rumen can be 

successfully manipulated if such manipulations are 

consistent with the principles of microbial ecology. 

Also adding exogenous fibro lytic enzymes to 

ruminants can potentially improve cell wall 

degradation and the efficacy of feed utilization. 

However, despite the potential benefit of GMOs, there 

is still need of serious intervention of agricultural 

biotechnologist in determining and avoiding any 

unwanted or undesirable effect that may result due to 

the use of GMOs. Thus, risk assessment and biosafety 

issues become necessary. 
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