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Abstract
The study assessed food crop diversification among smallholder male and
female farmers in Kwara State, Nigeria. A two-stage sampling technique was
used to select 384 respondents disaggregated into 197 males and 187
females. Percentages, mean and standard deviation and chart were used for
data analysis. Findings showed that the mean number of food crop grown by
male farmers was 4.8 while that of female was 3.3 and most (51.4% and
49.3%) of male and female farmers growing 3 and 5 crops at a time
respectively. Findings from crop diversification index showed that most of
male farmers fall into high diversification group (0.60-0.70) while most female
farmers were moderately (0.50-0.60) diversified. It further shows that
education, farm size and access to farm machineries and credit positively and
significantly influence the extent of crop diversification among male and
female smallholder farmers (P≥0.05). Male farmers were found to be highly
diversified compared to female farmers. Extension education toward bridging
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gap in male and female farmers’ literacy, skills and training on crop
diversification should be promoted.

Keywords: Crop diversification, food crop, herfindahl index, Tobit regression,
smallholder farmers
Introduction
Food crop production remains a central aim of most smallholder farmers that
dominated Nigeria agricultural sector. Although Nigeria has a huge potential for
agricultural development, but hunger has characterized the majority of its population
due to low agricultural production. According to Maurice et al. (2013) food crop
production in Nigeria is dominated by small-scale farmers who cultivate between 0.1
– 5.99 hectares and produce about 85-90% of the total foods consumed in the
country. These farmers are constrained by inadequate finance to expand production,
hence rely on personal savings for their agricultural operations. These challenges
affect individual farmers and put the household welfare of the farmer at danger or at
risk. This risk encourages smallholder farmers to engage in cultivation of more
crops/diversification in to production of other crops which are expected to increase
income and improve their livelihood.
Crop diversification has been described as a strategy to maximize the use of land,
water and other resources and for the overall agricultural development in the
country. It provides the farmers with viable options to grow different crops on their
land. Sati (2012), asserts that the diversification of agriculture is the outcome of the
natural demands as initially the farmers are cultivating their land for the subsistence
of their livelihood but as the population increases and per capita land decreases the
diversification of agriculture begins. He points out that farmer’s decisions are
influence by environmental, socioeconomic, and cultural factors as well as political
climate. Generally, to increase farmers’ income, to curtail unemployment and
stabilize the income flow, diversification of crops emerges as a major important
strategy. Kumar (2014) explains the pattern of agriculture diversification in India and
observes that agriculture production is shifting from traditional subsistence
agriculture to high value products. He further states that the major force behind the
shift in production is the change in consumption pattern and suggests that there is a
need for integration of production with market to boost the agriculture diversification.
Also, Bowman and Zilberman (2013) noted the factors influencing the diversified
crop farming system and provide the economic perspective on the factors which
make diversified farming system economically attractive to farmers. They suggested
that in order for crop diversification to thrive; a number of structural changes are
needed in the farming system.
Daudu, Oladipo and Kayode (2017), noted that smallholder women farmers are less
involved in soil fertility management practices that are critical to food crop
production. They are also confronted with problems than their men counterparts in
terms of access to credits, resource inputs, and extension information in Kwara
State, Nigeria. Since, both men and women are responsible for production of food
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crops in Nigeria, men have always been seen as dominants and this assumption
undermines women’s participation in agricultural activities.
The general view of crop diversification among male and female farmers is a
transition from traditionally grown less remunerative crops to more remunerative
crops. But their participation and practices varies across different food crops. This
study therefore, sought to assess the differences in food crop diversification among
male and female smallholder farmers in Kwara State, Nigeria. Specifically, to:
i.
determined the extent of crop diversification among male and female
smallholder food crop farmers; and
ii.
examined the factors influencing crop diversification among the male and
female respondents.
Methodology
The study was carried out in Kwara State, Nigeria. It is one of the six states in North
central geopolitical zone of Nigeria. It is located between latitude 8o 5l – 10o 4l N and
longitude 4o 55l – 6o 5l E covering an estimated land area of 32,500 km with a
projected population of about 3.2 million (National Population Commission, 2016).
The climate of the state is characterized by wet and dry seasons, with wet season
starting from about the end of march and lasts till October while, dry seasons begins
in November and ends early March. The total annual rainfall ranges between 1000
mm to 1,500 mm. The minimum temperature ranges between 21.1 and 25.0 degree
Celsius while maximum temperature ranges between 30 and 35 degree Celsius. The
vegetation of the state is derived guinea savannah with large expense of arable land
and rich fertile soils (KWSMANR, 2016).
A two-stage sampling procedure was used to select the respondents from 183,019
smallholder crop farmers for the study. First stage involved a proportionate random
sampling technique of 0.2% of male and female farmers from the list of registered
smallholder farmers (183,019) from Kwara State Agricultural Development
Programme (KwADP) making a total of 384 respondents (i.e. 197 males and 187
females) were used as sample size.
Data were collected with the aid of structured questionnaire and interview schedule
on farmers’ socioeconomic variables such as age, educational level, household size,
farming experience extension contact, and various food crops grown and farming
practices employed were measured accordingly and analysed using charts, means
and standard deviation, percentages and regression.
The extent of crop diversification among male and female smallholder farmers was
determined using crop diversification index used by Swades and Shyamal (2012).
Crop diversification (CD), a potentially endogenous variable, is estimated by
subtracting the Herfindahl index (HI) from one (1-HI), where HI as used by Swades
and Shyamal (2012) was calculated as follows:
…………………………. (4)
………………………… (5)
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Where HI= Herfindahl index
= Proportion of crop;
 Area under crop;
= Total cropped area;
1, 2,3,... (Number of crops considered).
Therefore, the extent of crop diversification can be given as:
……………………... (8)
In this case, we estimated crop diversification as an index of concentration that
ranges between 0 (specialization) and 1 (complete diversification). Any value above
zero signifies diversification. Thus, crop diversification index could be thus categorized as
follows: Very high = 0.70 – 1.0, High = 0.60-0.70, Medium = 0.50-0.60, Low = 0.40-0.50
and Very low = 0 - 0.40.
Results and Discussion
Crops Grown by Smallholder Farmers
Table 1 shows various food crops being grown by smallholder farmers in the study
area. Findings revealed that the majority (74.6%) of male farmers and some 32.8%
of female farmers grow sorghum. This finding shows that there are more male
farmers growing sorghum compare with their female counterparts. Also, all (100%) of
male farmers and the majority (83.4%) of female farmers grow cassava, 93.1 and
39.1% of male and female farmers respectively grow yam while, most (79.6%) of
female farmers grow vegetable crops with only 36.4% of male farmers follow suit.
Further results in figure 5 showed that the percentage of male farmers involved in
growing crops such as cowpea (56.8 and 18.3%), groundnuts (48.2 and 12.6%),
sweet potato (21.3 and 1.9%), rice (26.4 and 8.8%) and soybean (42.5 and 22.6%) is
higher than their female counterparts in the study area.
Table 1: Various crops grown by male and female farmers
Food crops grown
by respondents
Maize
Sorghum
Cassava
Yam
Vegetables
Cowpea
Groundnuts
Sweet potato
Rice
Soy bean

Male (n=197)
Percentage (%)*
100
74.6
100
93.1
36.4
56.8
48.2
21.3
26.4
42.5

Female (n=187)
Percentage (%)*
100
32.8
83.4
39.1
79.6
18.3
12.6
1.9
8.8
22.6

Source: Field survey (2018) *Multiple response
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Results in Table 2 show that the mean number of food crop grown by male farmers
was 4.8 while that of female was 3.3. This suggests that male farmers grown large
number food crops than their female counterparts in the study area. This is an
indication that smallholder male farmers are involved more in the production food
crops compare to smallholder female farmers in the study area. Also, findings
revealed that none (0%) of the male farmers and only 6.7% of female farmers
practicing sole/mono cropping system with most (51.4 and 49.3%) of male and
female farmers growing 5 and 3 crops at a time respectively.
Table 2: Number of crops grown by male and female farmers
Number of food crops
grown by respondents
Sole
2
3
4
5
>5
Mean

Male (n=197)
Percentage
0
0.8
6.9
26.6
51.4
14.3
4.8

Female (n=187)
Percentage
6.7
19.8
49.3
21.5
2.5
0.2
3.3

Source: Field survey (2018)
Extent of Crop Diversification among Smallholder Farmers by Gender
The results in Figure 1 show the extent of crop diversification among male and
female smallholder farmers in the study area. It was revealed that 0.2 and 4.1% of
male and female farmers, respectively had crop diversification index of less than
0.40 and are categorized as very low. Also, about 29.2% of male farmers and most
(58.9%) of female farmers had crop diversification index of between 0.50 and 0.60
and are classified as medium. Results show that most (54.3%) of male farmers and
23.4% of female farmers with diversification index of 0.6 to 0.70 were highly
diversified their crop production enterprise, while 12.9 and 2.8% of male and female
farmers respectively were categorized as very high diversification and lies above
0.70 diversification index. This finding suggests that most of male farmers fall into
high diversification group while most female farmers were moderately diversified.
The high level of crop diversification as observed in male category might be as a
result of taking less risk by cultivating several food crops together which implied that
the male farmers are aware of the benefits inherent in crop diversification and
therefore, their knowledge of these advantages would likely to be from past farming
experiences.
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Fig. 1: Distribution of the crop diversification index among smallholder farmers by
gender
Source: Field survey (2018)
Decision: >0.70= Very high, 0.60-0.70= High, 0.50-0.60= Medium, 0.40-0.50= Low,
<0.40= Very low
Factors Influencing Crop Diversification among the Male and Female
Smallholder Farmers
The Table 3 present the disaggregated crop diversification determinant factors of
male and female smallholder farmers in the study area. The log likelihood for the
fitted model for male and female farmers was 10.326 and 13.564 and the chi-square
was 29.7 and 34.3 respectively and reasonably significant at 5% level. Thus the
overall model is significant and the explanatory variables used in the model are
collectively able to explain the variations in farm crop diversification. Age was
negatively significant for the male farmers at 5% and it implies that a unit increase in
age of male farmers will have negative effect on their crop diversification by 0.065.
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Table 3: Factors influencing crop diversification among male and female
smallholder farmers
Factors

Male (n=197)
Coefficient Standard Error

Female (n=187)
Coefficient Standard Error

Age

-0.065**

0.522

0.264

0.151

Educational level

0.466***

0.146

2.574**

0.437

Household size

0.698*

0.331

3.448**

0.525

Farm size
Access to farm
machineries

0.014**

0.064

0.227**

0.206

0.294***

0.063

0.168***

0.192

Extension contact

1.435*

0.647

3.621

2.489

Access to credit

1.219*

0.586

0.369*

0.318

Constant

2.835

3.244

2.178

4.469

Log likelihood

10.326

13.564

LR Chi2 (4)

29.7

34.3

Prob>Chi2

0.0004

0.0006

Pseudo R²

0.4461

0.6743

***P≤0.01, **P≤ 0.05. Source: Field survey (2018)
Experience is a function of age, increase in age may suggest an increase in
experience and this mean the farmer may become more diversified. This agrees with
the findings of Ojo et al. (2014) who also found that a farmer’s risk bearing ability
reduces as his/her age increases. While in female category, age was not a
significant factor determining their crop diversification practices, this suggests that
female farmers at any level of age may engage in crop diversification in order to take
more risk, earn more income and improve their living conditions. The level of
education was positive and significant for both male and female smallholder farmers
at 1% and 5% respectively. This finding suggests that the increase in educational
level of both categories of farmers will increase their risk taken on several profitable
crops since education strengthens the creative thinking and knowledge of human
being. Any increase in educational level of both male and female farmers will
increase their crop diversification by 0.47% and 2.57% for the male and female
farmers respectively. The results show that household size for both male and female
farmers were positive and significant at 10% and 5% respectively, suggesting that an
increase in the household size of both male and female farmers will increase their
extent of crop diversification by 0.70% and 3.45% respectively. The implication is
that large household would provide more labour for the crop production activities of
the farmers especially for those that rely heavily on family labour.
Results show that farm size was positive and significant in both categories of farmers
at 5%. This suggests size of farm land increases the probability that a farmer will
involve in crop diversification – implying that there is a direct relationship between
farm size and crop diversification. The implication is that an increase in the farm size
will no doubt better enable a farmer to diversify. With the extra landholding, the
farmer can decide how many crops to grow based on his or her production
decisions. This also, in line Oladipo, Daudu and Kuye (2017) in which they reported
7
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that the more access to additional farmland that a farmer has, the more he or she will
be able to engage in crop production.
Access to farm machineries significantly determines the probability of any category
of farmers to engage in crop diversification. The probability of a either male or female
farmer who uses farm machineries participating in crop diversification was 0.29 and
0.17% for male and female farmers respectively higher than for a male or female
who does not use farm machinery. Thus a farmer who uses farm machinery will
more likely diversify his or her crops because using farm machinery reduces the
drudgery of land preparation, reduces the requirement for manual labour, and
enables the exploitation of a larger land area compared to using a hand hoe.
The coefficient of contact with change agents was positive in male category;
however significant at 10% in determining crop diversification among the male
farmers. This revealed that, since most of the male farmers were mainly involved in
crop farming activities, contact with extension agents is highly essential in
transferring new innovation to the farmers especially on best practices so as to
increase productivity, income and thus better their standard of living. In female
category, extension contact was also positive but not significant at any degree. This
may be due to inadequate number agricultural extension agents to relate and
change the life of female farmers through best crop diversification practices in the
study area. Access to credit facilities was also positive and significant in determining
the extent of crop diversification among male and female farmers at 10% level. This
suggests that access to credit among the two categories of farmers will increase the
probability that male or female farmers will engage in productive and profitable mixed
cropping system and thereby raise their income level.
Conclusion and Recommendations
Male and female smallholder farmers grow different food crops in effort to earn more
income and improve their livings. However, male farmers were found to be highly
diversified compare to female farmers. It further shows that level of education, farm
size and access to farm machineries and credit positively and significantly influence
the extent of crop diversification among male and female smallholder farmers in the
study area. Extension education toward bridging gap in farmers’ literacy, skills and
training on crop diversification should be promoted. This is mainly because of the
advantages that come with diversified cropping systems which largely reduce risks of
crop production, gives more income options to the farmer, and makes production on
the farm more stable. Also, special attention should be given to female farmers to
improve their participation in crop diversification that will enhance building resilience
for their poor income and ensure food security.
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