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ABSTRACT: As part of the efforts to reduce land degradation and improve agricultural
productivity, farmers in the study area were introduced to various soil conservation practices
through farmers’ organisations. This study was however, conducted to determine the effect of
farmers’ organisation on soil conservation practices adopted in the study area. Data collected,
through a multistage sampling procedure, were analysed with the aid of descriptive statistics and
double hurdle regression model. Findings revealed that three conservation practices were adopted
in the study area namely; cover cropping (14%), vegetative fallow (35%) and mulching (46%)
while 5% did not adopt any practice at all. Findings also revealed significant difference in some
socio-economic characteristics among the categories of adopters in the study area such as age of
the household head (P < 0.05), off-farm income (P < 0.01) and farm size (P <0.01). Double hurdle
model results revealed in the first hurdle that, while, gender, age, off-farm income, valley location,
and extension contact significantly influenced the adoption of cover cropping practice, age, off-
farm income, farm size, and extension contact significantly influenced adoption of vegetative
fallow system practice. The adoption of mulching practice is significantly influenced by education,
farming experience, farmers’ organization and household size. In the second hurdle, while,
gender, age, off-farm income, valley location, and extension contact significantly influenced the
adoption of cover cropping practice, gender, education, farm size, and farming experience
significantly influenced the adoption of vegetative fallow system practice. The adoption of
mulching practice is significantly influenced by gender, education, and farmers’ organization. The
study concluded that farmers’ organization is one of the key factors influencing the three soil
conservation practices (cover cropping, vegetative fallow system and mulching). Others were off-
farm income, extension contact, farm size, and years of education. In line with the findings of the
study, the study recommends that formation and strengthen of a farmers’ organisation for
increased uptake of soil conservation practices should be encouraged. In addition, effective
strategies, programmes and institutional structures that would enhance education of farmers,
frequency of extension contact and off-farm income should be put in place.

KEYWORDS: farmers’ organisation, soil, conservation, practices, smallholder farmers, Oyo
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INTRODUCTION

Soil is an irreplaceable and fixed asset, which is limited in supply that is essential for food
production (Babalola et al., 2009). Soil fertility serves as a medium for crop growth and
sustainability. However, over the years, numerous economic factors such as population pressure,
poverty, land tenure insecurity, policies and institutions, poor infrastructure and services, and some
farming practices such as continuous tillage have led to massive soil fertility loss, estimated at 30
million tons per annum. (Olatunji, 2003; Kessler and Stroosnijder, 2006; Okoba et al., 2007;
Tamene and Vlek, 2007).

In most communities, where most smallholder farmers cultivate land, soil fertility loss poses a
serious threat to food security (Oladeji, 2007). The average annual loss of productive capacity
through soil fertility depletion is estimated to be 25 million tones (Adediji, 2000; Eswaran et al.,
2001). If this continues unabated, it will result to severe ecological damages, loss of soil structure,
reduction of soil biodiversity, soil compaction, decline in agricultural productivity, low farm
income, poverty, food insecurity and social disorder. Therefore, there is urgent need to conserve
the soil fertility. Giller et al. (2009) and Kabubo—Mariara et al. (2010) opined and concurred that
soil conservation practice either runoff management techniques or fertility sustaining techniques
remained the panacea to the declining soil degradation problems.

Following from this, the Oyo State Agricultural Development Programme (OYSADEP) and
research institutes like Institute of Agricultural Research and Training (IAR&T) and International
Institute of Tropical Agriculture (IITA) had introduced various soil conservation measures to
farmers in Oyo State. The soil conservation practices entail fertility management which involves
the use of such techniques as mulching, tree planting, planting of multipurpose tree hedgerows,
contour, vegetative fallow system, minimum tillage, double cropping, the establishment of cover
crops, mineral, and fertilizers, among others. The literature highlights several benefits of these
conservation practices, amongst which are an improvement in soil fertility, soil structure, labour
savings, soil biodiversity, soil compaction, an increase in productivity, farm income, food security
and environmental sustainability

Despite the evident efforts by Government and other research institutes to promote use of soil
conservation practices among farmers, adoption of these practices by smallholder farmers is said
to be still very low (Owombo and Idumah, 2015). Among other factor responsible for low adoption
of soil conversation practice is lack of access to credit. Conley and Udry (2010) explained that
farmers ’organisation can counteract the negative effect of lack of farmers’ access to credit which
hinders adoption. Thus, farmers’ organisation creates the platform for acquisition of credit and
other relevant resources such as information that promotes adoption. Moreover, information
received through this platform reduce the uncertainty about a new technology’s performance, and
encourages the farmers to adopt such technology. Farmers’ organisation has been found to have
a key influence on adoption. However, only a limited number of studies have analyzed the role of
farmers’ organisation in the process of adoption.
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Consequently, this paper analysed the effect of farmers’ organisations on the adoption of soil
conservation practices among smallholder farmers in Oyo State. Specifically, the study addressed
following research questions: what are the socio-economic characteristics of the smallholder
farmers? What are the conservation techniques used by the respondents? What are the effects of
farmers’ organisations on adoption and intensity of soil conservation usage?

Study areae

The study was carried out in Oyo State in South-Western geopolitical zone of Nigeria. It is
bounded in the south by Ogun State, in the north by Kwara State, in the west, partly bounded by
Ogun State and partly by the republic of Benin, while in the east by Osun State. It is located in
Yoruba land in which the tenure system is predominantly patriarchal. It covers an area of 27,249
square kilometers. The land scape consists of old hard rocks and dome shaped hills, which rise
gently from about 500 meters in the southern part and reaching a height of about 1,219 meters
above sea level in the northern part. It comprises of 33 Local Government Areas (LGAS) and four
agricultural zones of; Ibadan/Ibarapa, Ogbomoso, Saki and Oyo zones. These four agricultural
zones were grouped by Oyo State Agricultural Development Programme (OYSADEP). There are
two climatic seasons. These are the rainy and dry seasons and occur from March to October and
from November to early March respectively. The average annual rainfall is 1420.06 mm and
average daily temperature ranges between is 25 and 35%. The climate in the state favours the
cultivation of crops like yam, cassava, millet, rice, plantain, cacao tree, palm tree and cashew. Oyo
State is prone to soil erosion.

Sampling procedure and data

A multistage sampling procedure was used to select 180 respondents for the study. The first stage
involved purposive selection of two agricultural zones in Oyo State namely Ogbomoso and Oyo,
based on high incidence of soil erosion. The second stage involved a purposive selection of three
LGAs from each of the agricultural zones, based on the intensity of soil erosion in the area. In the
third stage, three villages were purposively selected due to high rate of soil erosion in the villages.
The fourth stage involved random selection of 10 smallholder farmers in each of the villages.
Primary data were collected on socio-economic characteristics of the farmers, (such as age, level
of education, household size, farm size among others.), tenure related factors such as topography
of the farm land, ownership of farm land, location of valley on the farm land among others) and
poverty related factors such as; (employment income, access to credit). Data collected were
analyzed with the aid of descriptive statistics and double hurdle regression model.

Analytical Technique

Descriptive statistics

Descriptive statistics was used to describe socioeconomic characteristics of the respondents and
identify various types of soil conservation techniques used in the study area. It involved the
computation of means, standard deviation, frequency counts and percentages.
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Double hurdle regression model

Double hurdle model was used to determine the effects of farmers’ organisations on decisions and
intensity of soil conservation usage in the study area. The double-hurdle model is a parametric
generalization of the Tobit model, in which two separate stochastic processes determine the
decision to conserve and the intensity of soil conservation use. The model assumes that different
set of variables separately affects the adoption and intensity of soil conservation hence, the
rationale behind the choice of this model.

In the first hurdle, probit model was used to determine effects of farmers’ organisations on decision
to conserve. The dependent variable was the probability of decision to use soil conservation and
the independent variables are multidisciplinary explanatory variables including farmer, farm and
institutional factors postulated to influence decision to conserve soil. The estimated model is
specified explicitly as follows:

Y =bo+h1X1+02X2+03X3+04X4+05X5+0s X6 +07X7+08 X +0h9Xo+010X10+011X11+012X12+013X13+014
X1a+b15X15H€i i 1
Where;
Y is decision to conserve (1 or 0)
bo is intercept
bito bis is the components and parameters to be measured
X1 is age of farmers (years),
X2 is education in number of years spent in schools (years),
X3 is membership in farmers’ organization (1 for members, 0 for non-member),
X4 1s farming experience (years),
Xsis off-farm income (¥¥),
Xe is sex of household head (1 for male, 0 for female),
X7 is Farm size (ha),
Xgis number of contacts with extension agent (#)
Xo is Household size
Xio Is access to credit (access = 1, no access = 0)
Xa1 is asset of farmer (land owned by farmer = 1, otherwise = 0)
X2 is labour used (man-days)
Xazis slope of farmland (steep slope =1, otherwise = 0)
X4 is land located on valley (location on valley = 1, Otherwise = 0)
Xis is land located on highland (highland = 1, Otherwise = 0)
&i s the error term.
In second hurdle, truncated regression model was used to determine the effects of farmers’
organisations on the intensity of soil conservation use. The dependent variable is land area under
each of the soil conservation method. The estimated model is specified as follows:
Y =bo+h1X1+02X2+03X3+04X4+05X5+06X6+07X7+08 X +09X0+010X10+011X11+D12X 124013 X13+D14
Xia+b1sX15H€i oo, 2
Where;
Y is land area under each of the soil conservation method
X1 is age of farmers (years),
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X2 is education in number of years spent in schools (years),

X3 is membership in farmers’ organization (1 for members, 0 for non-member),
X4 1s farming experience (years),

Xsis off-farm income (N¥),

Xe is sex of household head (1 for male, O for female),

X7 is Farm size (ha),

Xsgisnumber of contact with extension agent (#)

Xo is Household size

X1 is access to credit (access = 1, no access = 0)

Xa1 is asset of farmer (land owned by farmer =1, otherwise = 0)
X2 is labour used (man-days)

Xazis slope of farmland (steep slope =1, otherwise = 0)

Xi4 is land located on valley (location on valley=1, Otherwise = 0)
Xis is land located on highland (highland = 1, Otherwise = 0)

&ils the error term.

RESULTS AND DISCUSSION
Adoption typology of the respondents

Figure 1 reveals the adoption typology of the respondents in the study area. Non- adopters were
5%, the presence of non- adopters could be ascribed to lack of information and encouragement
from concerned organization. About 13.9%, 35.0% and 46.1% percent of the respondents adopted
cover cropping, vegetative fallow system and mulching practices, respectively. Mulching is the
most adopted soil conservation practice, while cover cropping is the least adopted in the study
area. The low involvement in the adoption of cover cropping might be due to scarcity of labour at
the peak of the season because of the seasonality of Nigerian agricultural system (Akinbile and
Odebode, 2007; Akinola, 2008). Relative high numbers of mulching adopters could be attributed
to effective extension service, high literacy level, and presence of farmers’ organization (Junge et
al., 2009).

80 46.1%

35.0%
28 ’ M percentage
2 ) 13.9%
40 5.0% _
2| -

non-adopters covercrop croprotation mulching

Fig. 1: Adoption typology of soil conservation practice
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Socio-economic characteristics of the respondents

Table 2 reveals dissimilarities in the socio-economic and demographic characteristics among the
categories of farmers in the study area. The findings of the study revealed that there were variations
in some demographic and socio-economic characteristics among the categories of adopters in the
study area. The average age of the non-adopter of soil conservation practices was 52 years. The
average age of the adopters ranged from 45.44 years to 53.03 years. F-test revealed a significant
difference among categories of farmers for age (P < 0.01). This could indicate that farmers in the
study area are in their economic active age. The average farm size for the entire sample was 4.69
hectares and ranged from 3.44 hectares to 4.11 hectares among the adopters. There was no
significant difference among categories of farmers for farm size. The average household size was
7.55 for non-adopters, 6.44 for cover croppers, 7.28 for vegetative followers, and 8.31 for
mulching adopters. F-test revealed a significant difference among categories of farmers for
household size (P < 0.05). The average number of hired labour used in a year among the category
of adopters in the study area was 13 for non-adopters and 33, 42, and 47 for cover cropper,
vegetative followers and mulching adopters, respectively. The findings revealed that farmers who
do not adopt any soil conservation practice employed the least labour compared to those who
adopts.

The number of extension visits among the non-adopters was 77.8% and it ranged from 96.8% to
100% among the adopters. The result indicates that adopters of soil conservation practices were
most visited in the last cropping season. The average years of farming experience among the non-
adopter was 11.1 and it ranged from 16 to 40 years among the adopters. F-value showed significant
difference among categories of farmers for farming experience (P < 0.01). This means that the
adopters have gathered much experience from their previous farming practices. The non-adopters
recorded an average of N3, 410.00 as off-farm income in the study area. The off-farm income
ranged from ¥6, 480.00 to ¥56, 500.00 among the adopters.

Table 2: Demographic and socio-economic characteristics of the respondents

Variables Non-adopter ~ Cover Vegetative Mulching  F-value

9) cropping (25) fallow system (83)

(63)

Age 52 45.44 48.49 53.03 4.86
Household size 7.55 6.44 7.28 8.31 2.09
Farm size 3.44 4.86 411 3.92 0.95
Extension visit (%)  77.8 100 96.8 98.8
Farming experience  11.1 40.0 28.6 15.7 4.06
Off farm income (N¥) 3,410.00 6,480.00 52,100.00 56,500.00 1.20
Labour 13 33 44 47

Source: Field survey, 2017

28



International Journal of Community and Cooperative Studies
Vol.8 No.1, pp.23-34, June 2020

Published by ECRTD- UK

ISSN 2057-2611(Print), ISSN 2057-262X(Online)

Effect of farmers’ organization on adoption and intensity of soil conservation practice

Effect of farmers’ organization on adoption of soil conservation practice (first stage)

Effect of farmers’ organization on the adoption of soil conservation practices among the categories
of respondents were presented in Table 3. The result showed that the Log likelihood function for
cover cropping, vegetative fallow system, mulching adoption were -79.6242, -43.2505 and -
76.1668, respectively. These values showed the entire model is of good fit and significant at 1
percent alpha level.

The adoption of cover cropping was positively and significantly influenced by off-farm income
(P<0.01), valley location (P<0.1), gender (P<0.1) and extension contact (P<0.01). Increases in the
off-farm income, valley location, gender and number of extension contact of the farmers would
increase the adoption of cover cropping. However, the age of farmers was negative and
significantly influenced the adoption of cover cropping (P<0.1). This is in agreement with the
expectation of the study and previous studies such as Akinola et al. (2010); Onu, (2013) and
Akinola and Owombo (2010).

The adoption of vegetative fallow system was positively and significantly influenced by off-farm
income (P<0.05), farm size (P<0.01), and extension contact (P<0.1). Increases in the off-farm
income, farm size, and number of extension contact of the farmers would increase the adoption of
vegetative fallow system. However, the age of farmers was negative and significantly influenced
the adoption of vegetative fallow system (P<0.1). This is in agreement with the expectation of the
study and previous studies such as Bayard et al., (2007), Oluoch-Kosura et al., (2001), Bamire and
Fabiyi (2002).

The adoption of mulching practice was positive and significantly influenced education (P<0.05),
farmers’ organization (P<0.01), farming experience (P<0.01) and household size (P<0.01).
Increases in the education, farm experience, farmers’ organization and household size would
increase the adoption of mulching. This conforms to the apriori expectation of the study and
previous studies such as Bekele and Drake (2003); Aklilu and De Graaf (2007), Idrisa et al.,
(2012); Bekele and Mekonnen (2010), Mignouna et al., (2011).

Table 3: Effect of farmers’ organization on adoption of soil conservation practice

Variables Cover cropping Vegetative fallow Mulching
system
Gender 0.054* (0.0765) 0.235 (0.5745) 0.106 (0.6234)
Age -0.096* (0.0001) -0.085* (0.0074) 0.967 (0.0006)
Education 0.362 (0.0063) 0.444 (0.0305) 0.041**(0.0139)
Farming experience 0.676 (0.0002) 0.055 (0.0280) 0.034** (0.0087)
Credit access 0.166 (-0.0007) 0.864 (0.0625) 0.839 (0.0544)
Off-farm income 0.003***(0.0001 0.020** (0.0002) 0.844 (0.0002)
)
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Farmers’ organization 0.379 (-0.02850) 0.434 (-0.1383) 0.002***(0.0043
)

Farm size 0.924 (-0.0003) 0.003*** 0.481 (0.0189)

(0.1493)

Slope 0.141 (-0.2154) 0.650 (0.578) 0.270 (-0.6472)

Valley location 0.063* (0.0409) 0.796 (0.3345) 0.376 (0.5533)

Highland 0.323 (-0.1072) 0.527 (0.4147) 0.178 (0.6134)

Extension contact 0.005*** 0.079* (0.0627) 0.721 (0.2346)

(0.0413)

House hold size 0.991 (0.0001) 0.572 (0.0517) 0.003***
(0.0930)

Log likelihood -79.6242 -43.2505 -76.1668

Significance level 0.0000

Source: Field survey, 2017
Note: ***= significant at 1%, **= significant at 5%, *= significant at 10%.
Effect of farmers’ organization on intensity of soil conservation practice (second stage)

Effect of farmers’ organization on the intensity of soil conservation practices among the
categories of respondents were presented in Table 4. The result showed that the Log likelihood
function for cover cropping, vegetative fallow system, mulching adoption were -79.6242, -
31.3343 and -44.6326, respectively. These values showed the entire model is of good fit and
significant at 1 percent alpha level. Results revealed that gender of respondents was positive
and significantly influenced the intensity of use of cover cropping (p<0.1), vegetative fallow
system (p<0.01) and mulching practices (p<0.1), respectively.

The intensity of cover cropping was positive and significantly influenced by off-farm income
(P<0.01), valley location (P<0.1) and extension contact (P<0.01). Increases in the off-farm
income, valley location and number of extension contact of the farmers would increase the
intensity of cover cropping adoption. However, the age of farmers was negative and
significantly influenced the intensity of adoption of cover cropping (P<0.1). This is in
agreement with the expectation of the study and previous studies such as Akinola et al. (2010),
Onu (2013) and Akinola and Owombo (2010) that off-farm income and extension contact are
positive determinants of technology adoption.

The intensity of vegetative fallow system was positive and significantly influenced education
(P<0.05), farming experience (P<0.1) and farm size (P<0.1). These are in agreement with the
expectation of the study and Akinola et al. (2010), Onu (2013) and Akinola and Owombo
(2010) that education and farm size are positive determinants of technology adoption.

The intensity of mulching adoption was positive and significantly influenced education
(P<0.01), farmers’ organization (P<0.01) and extension contact (P<0.1). These are in
agreement with the expectation of the study and Akinola et al. (2010), Onu (2013) and
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Akinola and Owombo (2010) that education and extension contact positive determinants of
technology adoption.

Table 4: Effect of farmers’ organization on intensity of soil conservation practice

Variables Cover cropping Vegetative fallow Mulching

system
Gender 0.054* (0.0765) 0.009***(-0.1371) 0.592* (0.0393)
Age 0.096* (0.0001) 0.651 (0.0012) 0.496 (0.0019)
Education 0.362 (0.0063) 0.046** (0.0068) 0.006*** (0.0074)
Farming experience 0.676 (0.0002) 0.093* (0.0007) 0.831 (0.0001)
Credit access 0.166 (-0.0007) 0.534 (0.0003) 0.685 (-0.0002)
Off-farm income 0.003***(0.0001) 0.186 (0.0002) 0.742 (0.0005)
Farmers’ organization 0.379 (-0.0285) 0.713 (-0.0093) 0.011*** (0.1133)
Farm size 0.924 (-0.0003) 0.002*** (0.0037) 0.125 (-0.0047)
Slope 0.141 (-0.2154) 0.828 (0.0208) 0.189 (-0.1259)
Valley location 0.063* (0.0409) 0.446 (-0.0750) 0.308 (0.1014)
Highland 0.323 (-0.1072) 0.261 (0.0835) 0.698 (0.0284)
Extension contact 0.005*** (0.0413) 0.570 (0.0731) 0.0096* (0.0879)
House hold size 0.991 (0.0001) 0.819 (-0.0018) 0.158 (0.0113)
Log likelihood -79.6242 -31.3343 -44.6326
Significance level 0.0000

Source: Field survey, 2017
Note: ***= significant at 1%, **= significant at 5%, *= significant at 10%.
CONCLUSION

There are three categories of adopters in the study area with variations in their socio-economic
characteristics. They include the adopters of cover cropping, vegetative fallow system and
mulching practices. Of all the conservation practices, Mulching is the most adopted soil
conservation practice, while cover cropping is the least adopted in the study area. In the first hurdle,
while, gender, age, off-farm income, valley location, and extension contact significantly
influenced the adoption of cover cropping practice, age, off-farm income, farm size, and extension
contact significantly influenced adoption of vegetative fallow system practice. The adoption of
mulching practice is significantly influenced by education, farming experience, farmers’
organization and household size. In the second hurdle, while, gender, age, off-farm income, valley
location, and extension contact significantly influenced the adoption of cover cropping practice,
gender, education, farm size, and farming experience significantly influenced the adoption of
vegetative fallow system practice. The adoption of mulching practice is significantly influenced
by gender, education, and farmers’ organization. The study concluded that farmers’ organization
is one of the key factors influencing the three soil conservation practices (cover cropping,
vegetative fallow system and mulching). Others includes off-farm income, extension contact, farm
size, years of education, membership of farmers’ organization. All these significant variables
should be taken into consideration in an effort to increase the uptake of soil conservation practices.
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In line with the findings of the study, the study recommends that formation and strengthen of a
farmers’ organisation for increased uptake of soil conservation practices should be encouraged. In
addition, effective strategies and institutional structures that would enhance education of farmers,
frequency of extension contact and off-farm income should be put in place.
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