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ABSTRACT

The study investigated the influence of farm size, educational status and income level on the adoption of
Downy Mildew Resistant Variety of maize in Kogi State, Nigeria. A set of structured questionnaire were
administered to 240 respondents randomly selected from eight communities in the sate. The sampled farmers
were categorized into three groups according to farm size (less than 3.0 Ha, 3.0Ha-5.0Ha and above 5.0Ha),
educational status (illiterates primary and College-Graduate) and income levels (less than N50,000, N50,000-
N100,000 and above N100,000). A technique of dynamic programming was used to analyse the problem. The
result shows that large scale farmers (above 5.0Ha), educated farmers (College-Graduate) and high income level
farmer (above N100,000) have the highest influence on the use of Downy Mildew Resistant (DMR) variety
of maize in the state. Finally, suggestions were proffered on ways to improve the use of DMR variety of maize
in Kogi State.

Key words: Maize, Adoption, Farm size, Educational Status, Income level and Downy Mildew Resistant variety
(DMRV).

Introduction

Maize is an important staple food as well as essential raw materials for several agro-allied industries in
Nigeria with an annual production exceeding two million metric tones. In Kogi State maize production ranks
second to the highest among the very important crops (KADP, 2003). The state crop area and production
estimate revealed that maize covers about 54,420 hectares with production of about 73,160 metric tones
(KADP, 2003). As a major cereal crop widely grown throughout the state, it is one of the major sources of
income for the rural farmers. There are several biological constraints affecting maize production in Nigeria.
One of the important constraints of maize production is the Downy Mildew Disease (DMD).

Concerted efforts have been made to educate the farmers and the public at large on the incidence and
control of the disease. According to Olumo (1998) there were 133 Extension Agents (EA) and Block Extension
Agents (BEA) in Kogi State Agricultural Development Project (KADP) who carried extension messages to the
farmers. They have been educating farmers on farm sanitation, use of downy mildew resistant variety of maize
and the use of Apron plus to dress the maize seeds.To compliment the interpersonal activities of the extension
agents, weekly radio and television programmes were run to educate the farmers on the use of the Downy
Mildew resistant variety of maize. In addition short courses and field days have also been conducted to educate
both farmers and extension agents on the control of the disease.

A number of previous studies have examined the effect of some socio-economic variables like farm size,
education, income and age on the willingness of farmers to adopt innovations Villanume (1993), Gerhart (1995)
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and Jamison and Lau(1992) made some useful and important studies in this area. Villanume (1993) provides
a valuable review of extensive literature on the adoption of innovation in Brazil and India. Gerhart (1998),
Agbamu (1998) and Jamison and Lau (1992) use empirical techniques to identify factors influencing the
probability of farmers adopting new varieties. Gerhavt (1995) found that a farmer’s level of income was
positively associated with the probability that he would adopt an innovation; Agbamu (1998) developed a
model in which the time cost associated with acquiring and using information was an important factor
influencing the decision to adopt innovations. He applied the model to a sample of farmers in Delta and Lagos
States of Nigeria, again finding that socio-economic status, farm output, gender and level of education were
positively associated with the probability of a farmer adopting new varieties of crop. Jamison and Lau (1992)
analyse the determinants of Thailand farmers’ use of chemical inputs. The study revealed that variables like
income level, farm size, education, age and family size play significant roles in the decision to adopt the
technique.This study is therefore; design to find out if the size of farm, educational status and income level
can play any significant role in the farmer’s decision to adopt the downy mildew resistant variety of maize
in Kogi State.

Hypothesis

One hypothesis was formulated and tested in this study:
That farm size, educational status and income level of the farmers have no influence on the adoption of

downy mildew resistant variety of maize

Methodology

The Study Area

The study was conducted in Kogi State of Nigeria. Kogi State which was calved out of kwara and Benue
States in 1991 is popularly referred to as the Confluence State due to the fact that the confluence of rivers
Niger and Benue is at its capital in Lokoja. The state consists of 21 Local Government Areas. The current
population figure for Kogi State is about 2.1 million people (NPC 2004). This population is made up of
various ethnic groups, which include Igala, Ebira, Yoruba, Nupe, Bassa and other minor tribes.

The total cultivable area is about 49,000 square kilometers or 4,900,000 hectares (KADP,1993). Farming
is the predominant occupation of the people of Kogi State. Through the major occupation is crop farming, a
lot of fishing activities on rivers Niger and Benue are carried out. It is also a common practice to find each
farming family keeping one form of livestock or the other such as poultry, rabbitry, piggery, sheep and goat
on a small-scale.

Sample and Sample Size

Under the Kogi State Agricultural Development Project,(KADP), Kogi State is divided into four
agricultural zones. Zone A has it’s headquarter at Aiyetoro-gbede and the headquarter of Zone B is at Anyigba.
The zonal headquarter of zone C is at kolonkarfe while that of Zone D is at Ailoma.

All the local Government Areas in each agricultural zone are similar in terms of vegetation, socio-cultural
activities and agricultural practices. One Local Government area was therefore randomly selected from each
of the four zones to get a total of four Local Government areas involved in the survey.

From each of the four Local Government Areas selected, random samples of two communities were
selected from the list of the communities compiled during the Village Listing Survey (VIS) of Kogi
Agricultural Development Project (1993). In all, a total of eight communities were involved in the survey.
Finally, from each of the eight communities, a random sample of 30 respondents was selected to give a total
of 240 respondents.

Instrument

Both primary and secondary sources of data collection were used, secondary data were collected from the
headquarter of Kogi State Agricultural Development Project at Lokoja. The primary data on the other hand
were collected through field survey by the use of structured questionnaire. The questionnaires were
administered to the selected farmers by the enumerators of KADP.

In 1998 and 1999 KADP embarked on campaign to educate farmers in the State on the use of Downy
Mildew Resistant variety of maize. As follow-up to this campaign, the instrument was designed to categorized
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farmers into three levels according to their farm size, educational status and income level.
According to farm size, farmers are categorized into small size (less than 3 hectares), medium size

(between 3 and 5 hectares) and large size (above 5 hectares). Based on educational status we have: - Illiterates-
those with no schooling and those who did not complete primary school. Categories two were those who
successfully complete primary school and secondary school drop-out (primary). The last group called College-
Graduate was those with at least secondary school certificate. According to income level of farmers we have
low income (less than N50, 000 per annum), high medium income (between N50,000 and N100,000 per
annum) and  income (above N100, 000 per annum).

Varieties of maize were equally categories into three as follows:-Variety A (Improved Variety), Variety
B (Down Mildew Resistant Variety) and Variety C (Local Variety)
The three categories of farmers were asked of the quantity of each of the variety of maize planted during the
last planting season. The quantity planted is preferable to the number of farmers that actually adopted each
variety because quantity planted will show better the availability and the contribution of each variety to total
output of maize in the state. 

Prior to the administration of the questionnaire, the instruments were validated. Test, retest and Cronbatch
Alpha tests of the instrument reliability gave reliability coefficients (rs) of 0.840 and 0.891 respectively. Face
and content validity of the instrument was established by a team of research experts. Restructuring and
revisions of instruments were incorporated into the finally produced questionnaire.

Data Collection Techniques

The distribution and collection of completed questionnaire was done by the researcher with the assistance
of the enumerators of Kogi sate Agricultural Development Project. All the instruments were successfully
completed, recovered and analyzed by the researcher.

Method of data Analysis

The technique of Dynamic Programming (DP) was applied to analyze the problem. According to Thieurauf
and Klekamp (1995), within the framework of dynamic programming, an equation that expresses the maximum
number of units. Planted for the three varieties for the various farm sizes, educational status and income levels
is given as follows

M3 (V3) = Max [M2 (V2) + M3 (V3- V2)]
0 < V2 < V3

Where
M3 (V3) = Maximum quantity of varieties A, B, and C under the various farm size, educational status and
income levels
M2 (V2) =      Maximum quantity of varieties A and B planted under the various farm    size, educational
status and income level
M3 (V3-V2) = Maximum quantity of variety C planted under the various farm size, educational status and
income level.

Results and Discussions

Categorization of quantities of maize varieties planted during the last planting season into farm size,
educational status and income level, is presented in table 1. A careful observation of the table showed that
variety A (Improved variety of maize) is the most popular among the farmers, the table reveals that the highest
quantity of maize seed planted (275kg) was found in variety A followed by variety C (Local Variety) which
is 195 kg. The least was found in variety B (Downy Mildew Resistant Variety) with 188kg.

Table 1 further showed that out of 275 kg of variety A planted, the highest quantity belong to medium
scale farmers (3.0 – 5.0 Ha) while in variety B the highest quantities were also found among the medium scale
farmers. The largest quantities of variety C wee planted by the small-scale farmers (less than 3.0 Ha). Under
the educational status, the distribution under variety B tends to cluster together regardless of educational level.
For varieties A and C, College-Graduate and Illiterate were the most popular choice respectively. Distribution
across the income level showed that variety B was the popular choice of high income group (Above N100,
000) and variety C was popular among the low income level (less than N50, 000). Variety A was evenly
distributed among the three income levels.
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Table 1: Categorization of Quantities of Maize varieties planted According to farm size, Educational Status and Income Level.
VARIABLE VARIETY A (KG) VARIETY B (KG) VARIETY C (KG) TOTAL (KG)
I. Farm Size
Less than 3.0Ha 81 23 122 226
3.0 Ha – 5.0Ha 102 51 73 226
Above 5.0Ha 92 114 0 206
Total 275 188 195 658        
II. Educational Status 
Illiterates 83 58 107 248
Primary school 86 62                     58 206
College-Graduate 106 68 30 204
Total  275 188 195 658
III. Income Level
Less than N 50,000 81 18 99 198
N50, 000- N100, 000 98 68 90 256
Above N100, 000 96 102 6 204
Total 275 188 195 658
Source: Field Survey, 2008

The technique of dynamic programming was used to test the only hypothesis on the influence of farm size,
educational status and income level on the adoption of downy mildew resistant variety of maize in Kogi State.
The distribution of quantities of maize in varieties A and B against the categories of farm size, educational
status and income level is presented in table II.

Table II: Distribution of Quantities of Maize in varieties A and B against the Categories of Farm Size, Educational Status and Income
Level

VARIETY B VARIETY A
-----------------------------------------------------------------------------------------------------------------
< 3.0 Ha 3.0 – 5.0 Ha ABOVE 5.0 Ha
81 102 92  

I. Farm Size
Less than 3.0 Ha 23 104 125 115
3.0 Ha – 5.0Ha 51 132 153 143
Above 5.0 Ha 14 195* 216* 206*

Illiterates Primary College- graduate
83 86 106

II.Educational Status
Illiterates 58 141 144 164
Primary School 62 145 148 168
College- Graduate 68 151* 154* 174*

< N 50,000 N50, 000- N100,000 Above N100, 000
81 98 96

III. Income Level
Less than  N 50,000 18 99 116 114     
N50, 000- N100,000 68 149 166 164             
Above N100, 000    102 183* 200* 198*
Source: Compiled from Table I .
* Number of units planted is the maxima for each column.

The data on table II shows that the optimum number of units planted to the various farm size, educational
status and income level are the starred (*) quantities for each column. This is represented by M2 (V2) in the
dynamic programming model.

The distribution of quantities of maize in varieties A and B against variety C is presented in table III.
In a similar manner to the analysis in table II, the term M3 (V3) in the dynamic programming model

based on the various farm size, educational  status and income level are represented by the starred (*) items
in table III. Since the major concern is on the combination of farm size, educational status and income level
which results in the highest quantities planted, reference must be made to table III first.

The highest starred value in table III is 338 for farm size, denoting less than 3.0 hectares for variety C
and 3.0- 5.0 Hectares for varieties A and B. A careful observation of table II showed that the highest starred
valve in the table is 216. This indicates that the optimum combination is in 3.0 – 5.0 Ha for variety A and
above 5.0 Ha for variety B.

Under the educational status, the highest starred valve in table III is 281; denoting illiterates for variety
C and College-Graduate for both varieties A and B. An observation of table II showed that the highest starred
value in the table under educational status is 174. This showed that the optimum combination is College-
Graduate for both varieties A and B
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Table III: Distribution of Quantities of Maize in Varieties A and B against Variety C  
VARIETY C VARIETY A and B

----------------------------------------------------------------------------------------------------------------
< 3.0 Ha 3.0 – 5.0 Ha ABOVE 5.0 Ha
195 216 206  

I. Farm Size
Less than 3.0 Ha  122 317* 338 328*
3.0 Ha – 5.0Ha 73 268 289 279
Above 5.0 Ha 0 195 216 206

Illiterates Primary College- graduate
151 154 174

II. Educational Status
Illiterates 107 258* 261* 281*
Primary School  58 209 212 232
College- Graduate 30 181 184 204

< N 50,000 N50, 000- N100, 000 above N100, 000
183 200 198

III. Income Level
Less than  N 50,000 99 282* 299* 297*     
N50, 000- N100,000 90 273 290 288       
Above N100, 000    6 189 206 204
Source: Compiled from Table I and II
* Number of units planted is the maxima for each column.

The highest starred value for the various income level in table III is 299 representing income level of less
than N50,000 in variety C  and N50,000 – N100,000 for both varieties A and B. Table II further showed that
the highest starred value in the table is 200.This indicate that the optimum combination is N50,000- N100,000
income level for variety A and above N100,000 for variety B.

The maximum quantity planted for each variety given the various farm sizes, educational status and income
level in the problem is presented in table IV.

Table IV: Maximum Quantity of each Variety of Maize Planted Based on Farm Size, Educational Status and Income Level.
Category of farm size, Educational Status and Income Level. Varieties of  Maize No. of Units Planted 
A. Farm Size
Less than 3.0 Ha Variety C 122
3.0 Ha – 5.0 Ha Variety A 102
Above 5.0 Ha Variety B 114

Total 338
B. Educational Status
Illiterates Variety C 107
College-Graduate Variety A 106
College-Graduate Variety B 68

Total 281
C. Income Level
Less than N50, 000 Variety C 99
N50, 000 – N100, 000 Variety A 98
Above N100, 000 Variety B 102

Total 299
Source: Compiled from tables II and III.

The table showed that farm size of 3.0 – 5.0 hectares has the greatest influence on variety A (improved
maize). Farmers operating above 5.0 hectares have more influence on variety B (Downy Mildew Resistant
Variety) and those in less than 3.0 hectares has more influences on variety C (local variety). Table IV further
showed that the most educated group (College-Graduate) has greatest influence on both improved and Downy
Mildew Resistant varieties. Local variety was found to be more popular among the illiterate farmers. The
analysis of the income level showed that farmers in income level of less than N50, 000 used most of the local
variety, while those in the group of  N50, 000 – N100, 000 used most of the improved variety. Downy Mildew
Resistant variety was most popular among the income group of above N100, 000.

The results obtained under the Downy Mildew Resistant variety (Variety B) generally showed that the
adoption of variety B is influenced by both farm size, educational status and income level. Downy Mildew
Resistant variety (variety B) was found to be in popular demand by large scale farmers (above 5.0 Ha),
educated farmers (College-Graduate) and high income level farmers (above N1000, 000). Thus rejecting the
earlier hypothesis, which states that farm size, educational status and income level of farmers have no
significant influence on the use of down mildew resistant variety of maize.

According to Ibitoye and Mundi (20004) there is a tendency for the farmers who adopt new innovations
to have certain characteristic. They tend to have a higher educational level and a higher income. They tend
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to be more cosmopolitan and trend setters. This general observation is evidenced in this research work. One
of the importance of this result is to guide the extension workers and policy workers in recommending the
appropriate target group for the adoption of downy mildew resistant variety of maize and other crop varieties.
If the groups identified in this study adopt them, it can easily spread to early majority and late majority groups. 

Conclusion and Recommendations

In most parts of Kogi State, maize is one of the major food items. In view of the devastating effects of
down mildew disease on maize and the importance of maize in the diet of the people, the following
recommendations are made:-
a. That concerted effort should be made by the federal Government of Nigeria to encourage our research

institutes towards the production of disease resistant varieties of maize and distribution of same at a highly
subsidized price.

b. As a result of the attitudes of our illiterate farmers who always want to select seeds from their produce,
varieties that can retain their resistance after a number of generations should be developed.

c. The extension aim of Agricultural Development projects (ADP) should also direct move efforts towards
educating the illiterate farmers on the use of disease resistant variety of maize.
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