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ABSTRACT

Soybean is one of the most important sources oftgiro known to man. It is the cheapest source of @io in
terms of accessibility, especially in the develaptountries. The importance of the crop informed introduction
to Borno State in 2004. this study examined theatatinants of likelihood of improved soybean seed®pgtion
among farmers in southern Borno State. Data for tktudy were obtained from 360 respondents seletiteaugh
multi-stage sampling procedure. Purposive and ramideampling techniques were employed at the varistagyes
of selection. Inferential statistical technique- ¢hLogit model-was used to estimate the likelihoddtechnology
adoption among the respondents. The results of shedy revealed that farm size and expenditure orelilabor
were the most important socio-economic factors teagnificantly (p< 0.05) influenced the likelihood of adoption
of improced soybean seeds among the respondentéewlield of soybean & 0.01), household utilization of
soybean (g 0.05) and maturity period of soybean{®.05) were the significant technology characteiist that
influenced the likelihood of adoption of improvedgbean seeds by farmers in the area. Based on itdirigs of
this study, it was recommended that: labor-savimghnologies be made available to farmers in ordercushion
the effect of their expenditure on hired labor, farers should also be linked to sources of financgipport so as
to enable them afford hired labor,

Key Words: Socio-economic characteristic, Technology charesties, Soybean seeds, Adoption, Borno
State

INTRODUCTION thereby fostering economic growth and improved
Soybean is the richest sources of plant proteinwellbeing for millions of the poor households. Low
known to man (Odusanya, 2002). It is also the chstap adoption of improved agricultural production
and most readily available source of protein, eigfigc ~ technologies that can increase farmers’ produgtitit
in developing countries. It is therefore very imaot generally known to lead to reduced agriculturapatit
in rectifying the protein deficiency which is very Earlier studies ( Seyoum, E.T., Battese, G.E. and
common in diets of people, particularly those ie th Fleming, E.M., 2006; Obwoma, M., 2000; Ajibefun,
rural areas. Onyibe, J.E., Kamara, A.Y and Omoigui, 2006) opined that the low rate of adoption of inved
L.O. (2006) noted that soybean has the capacity toagricultural technologies could be due to low expéc
improve soil fertility by fixing nitrogen into theoil benefits from the practice or could be due to other
through nitrification which is carried out by nigen-  factors such as farmers’ characteristics or teagyol
fixing bacteria resident in the roots nodule oflsegns.  factors which may not encourage the adoption of
Soybean also has the capacity to improve thetechnologies by farmers. Use of local crop vargeis
nutritional status of households, improve incomes, also recognized as major impediments to the grafth
enhance productivity of other crops (FAO, 1998; African agriculture (Yates and Kiss, 1992; Valnauwe
Fakiyesi, 2001; Shala and Stacey, 2001). and Giller, 2006). This is evidenced by low and
As recognized by Doss (2003; 2006), one way declining yield per hectare of major crops in Nigeas
of improving agricultural productivity, in particat and ~ revealed by NBS (2006). It is in recognition ofsthi
rural livelihood in general, is through the intration situation that, Ouma, J.O., De Groot, H. and Ow(or,
of improved agricultural technologies to farmerssb, (2006) suggested that the use of improved techiedog
C.R., Mwangi, W., Verkuiji, H. and de Groote, H. will continue to be a critical input for improvedrm
(2003) also opined that adoption of improved productivity.
technologies is an important mean to increase the Soybean was introduced to Borno State as a
productivity of small holder agriculture in Africa, commercial crop in the year 2004 to contributectodt
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security, improve nutritional status, reduce powert and appropriate in analyzing the relationships
among farmer and reduce environmental degradatiorinvolving binary dependent variable and a set of
(PROSAB 2003). To achieve this, it is necessary tha independent variables. (Capps and Crammer, 1985;
farmers adopt the improved soybean seed as @&\kinola, 1987; Adesina and Seidi, 1995)

production technology. The study was therefore Theoretically, the Logit model is expressed as:
designed to find out the likelihood of adoption of W =By.BXi+BxXo+ ......... B.Xn

improved soybean seeds by farmers in the projea ar Where:

following its introduction in the year 2004. Theugdy i = Likelihood of Adoption, otherwise labeled as
also aimed at ascertaining the socio-economic andADOPT. It is quantified as:

technology specific factors that influenced theisiea Adopter = any farmer that devoted at least 10% of
of farmers to adopt the improved soybean seed as ais/her land for soybean production; and Nonadspter
production technology. = any farmer that devotes less than 10% of hidéret

for soybean production, as used by Ojiako, IL.A.,
METHODOLOGY Monyong, V.M. and Ikpi, A.E. (2007).

The study was conducted in southern Borno Bo= intercept;
State, Nigeria. Multi-stage sampling technique wasBi... .= estimated parameters;
used in selecting communities and respondentshior t X1~ Set of independent variables.
study. In the first stage, all the three Local Gameent  For the Logit Model, the equation for the relatioips
Areas (LGAs) where soybean production was between socio-economic characteristics of respdsden
promoted by a project -Promoting Sustainable and the likelihood of their adoption is specified a
Agriculture in Borno Stat¢PROSAB) were purposely ADOPT
selected out of the 27 LGAs in the State. These $GA =By+B;AGE+B,SEX+BMST+B,EDU+BsHHS+BFM
include Biu, Hawul and Kwaya-kusar. The second S+BFXP+BgXPL+e
stage involved selecting four soybean producingWhere:
communities from each of Biu and Hawul LGAs, while ADOPT= likelihood of adoption, Dummy variable (1
one soybean producing community was selected fromfor adoption and 0 for non adoption).
Kwaya-kusar LGA, giving a total of nine communities AGE = Age of respondents (measured in years).
used for the study. This was done in proportiothtee ~ SEX = Gender of respondents (male or female).
soybean producing communities in the LGAs. In stageMST = Marital status
three, 360 respondents were selected proportignatel EDU = Educational level (measured in years spent in
from the soybean producing communities earlier formal schooling).
selected. The numbers of respondents selected frondHS = Household size (measured in persons living
each LGA are: Biu, 158 (43.89%), with two under the care of the respondent).
communities providing 39 respondents each and twoFMS = Farm size (total area of land owned/operhted
communities providing 40 respondents each; Hawul,respondent measured in hectares).
176 (48.89%), with each of the four communities EXP = Farming experience (measured in number of
providing 44 respondents each ; Kwaya Kusar, 26years spent as soybean farmer
(07.22%), all from one community. Selection of XPL = Expenditure on hired labour measured in Naira
respondents at community level was randomly donevalue
from the list of soybean farmer earlier provided by € = Error term which satisfies all the econometric
PROSAB. These 360 respondents were administeregonditions of Ordinary Least Square (OLS).
the interview schedules. Inferential statistice thogit ~ The equation for the relationship between technpolog
model - was used to analyze the data collectedhfor  characteristics and the likelihood of adoption is

study. specified as:
ADOPT =Bo+B;YLD+B,MTT+BsUTL+ e
Data analysis Where:

Data for the study were obtained mainly from UTL = Utilization of soybean at household level,
primary sources. These were collected through see u Dummy variable.
of interview schedules administered to the 360csete YLD = Yield (physical output of improved variety
respondents. The Logit regression model was used téneasured in kilogram).
establish relationship between the likelihood of MTT = Maturity period (measured in days improved
adoption of improved soybean seed and the variousrop spend on field before harvesting)
factors affecting it. The application of the Logibdel e = Error term which satisfies all the econometric
in explaining relationships between dependent fségia conditions of Ordinary Least Square (OLS).
and a set of explanatory variables is well demautest.
The Logit model has been shown to be more precise
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RESULTS AND DISCUSSION
Socio-economic Factors Affecting the Likelihood of
Technology Adoption

The socio-economic characteristics that
significantly influenced the adoption of improved
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2003). Consequently, soybean farmers who could
afford to hire labor will tend to maximize returos
investment in soybean farming. This can trigger
adoption of improved soybean seed among other
production technologies. It is generally believiedttin

soybean seeds by farmers include farm size andhe rural communities, labor is available and reédy

expenditure on hired labor.

statistically significant at 5%.
The coefficient of farm size was found to be

significant (p<0.05) but negatively related with the

These factors wereaffordable. As such, apart from providing employimen

for the abundant ‘idle’ human resource and prongptin
large-scale production, patronizing hired labor in
farming communities could also encourage the

adoption of improved soybean seed in the study areqjiversion of rural Iabor.forcg ipto generating.rfalm
(Table 1). This confirms the hypothesis that small incomes and thereby diversifying sources of incdone

farmers, in comparism to large farmers,
improved technologies at a faster rate if additiona
gains are substantial (Shiyani, R.l., Joshi,
Asokam, M. and Bantilan, M.C.S2002). This might
likely be due to two reasons. First, small farmies at
subsistence level that attracts them to adopt ivguo
varieties which give better yields, earn more ineom
and thereby helping in raising their standard wih@.
Secondly, limited availability of improved seedsgii

P.K,

adopt rural dwellers.

Technology-specific Factors the
Likelihood of Technology Adoption

Among the technology-specific
characteristics considered for the study, the tesul
showed that yield of soybean was found to be thetmo
significant factor § < 0.01) in influencing the

likelihood of adoption of soybean seed technology

Affecting

have compelled large farmers to partly continue while respondents’ utilization of soybean at howdeth

producing alternative crops or recycled local seéds
a result, they lagged behind in adopting improveets
This also agrees with the findings of Allaudin and
Tisdell, (1988) that small farmers adjust quickkyda
adopt new innovations at a faster rate than lacgées
farmers.

Table 1 further shows a positive and
significant relationship p( < 0.05) between farmers’

level and maturity period of soybean were foundbeéo
significant ¢ < 0.05) in influencing the decision to
adopt improved soybean as production technology
(Table 2). Even though soybean was introduced
recently into the study area, it has rapidly gained
popularity in terms of household usage. Resultsnfro
the study showed that virtually all farmers in gtady
area use soybean at household level. Soybearhigric

expenditure on hired labor and adoption of improved protein (Sanginga, P.C., Adesina, A.A., Manyong,
soybean seeds in the study area. This means tha(.M. and Dashiel, K.E.1999), which is commonly
soybean farmers who had resources to engage thgeficient in the diet of most communities, espdgial

services of hired labor were more likely to adopt rural communities. This probably informed why
improved soybean as a production technology Ssoybean had wide range of uses in the study aoeae S
compared with farmers who depended solely on theof the uses of soybean among households in thg stud
family labor. This could be explained by the fdehtt ~ area include preparation of soypulp, sakara soy
hired labor is generally used by medium-scale andcheese/soy milk, sogadawa and weaning food. This
large-scale farmers in Nigerian agriculture where implies that soybean has come to the aid of many
labor-saving technologies are not always readily households as cheap source of protein. Given that
available. This coupled with the fact that the figmi majority of the population is engaged in farmingisi
labor, even though it constitutes a bulk of theotab obvious that they will plant soybean on their farms
force used in agriculture in Nigeria, is not always even if only to meet their household needs. Thiees)
available for farm operations (Bamire and Manyong, With earlier findings by Sangingat al, (1999) that
household utilization formed a major reason for the
adoption of soybean in Benue State.
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Table 1: Logit Estimate of Likelihood of Adoption Based on Respondents’ Socio-economic
characteristics

Likelihood of Adoption Coeficient Std. Error z izl (95% Conf. Interval)

Age -.010867i .009102: -1.1¢ 0.23: -.006972: .02870¢
Sex 4067453 .2688421 151 0.130 .9336661 .1201756
Education .0299189 .0700357 0.49 0.669 .1073486 71363
Household size .0390558 .0293156 1.33 0.183 .095513 .0184017
Farm size -.6723619 .2962722 -2.27 0:023 -1.253045 -.0916791
Farming experience .2033259 1127525 1.80 0.071 .0176649 4243168
Use of hired labor .2903237 .291032 1.00 0.318 7860 .2800886
Expenditure on labor .0000249 .0000115 2.15 0031 2.23e-06 .0000475
Membership of farmers’ organization .1346071 ABA75 0.33 0.744 .67438 .9435942
Length of membership .0302463 .0712281 0.42 0.671 1698508 .1093581
Cons .189562 73451 0.26 0.796 1.250051 1.629175

**= Significant at 5%

Table 2: Logit estimate of likelihood of adoption lased on technology-specific
characteristics

Likelihood of Adoption Coefficient Std. Err. Z Rz (95% Conf. Interval)
Use of Soybean 1.115597 494053 2.47 0°014 1.022848 1.216756
Maturity Perioc -1.36953; .347414: -1.2¢ 0.0157  -.832999"  2.25164

Yield of Soybean 1.000661 .00016 4.13 0.000 10000347  1.000974

**= Significant at 5%
***= Sjgnificant at 1%

Maturity period was also found to be an (2007) that yield of soybean was significant in
important determinant influencing the adoption of influencing the adoption of improved soybean in
improved soybean seed in the study area. Thenorthern Nigeria. Adesina and Zinna (1993) also
variable was significant at 5% probability level reported that vyield significantly influenced
with negative sign (Table 2). This means that farmers’ decision to adopt improved mangrove
adoption of improved soybean seed by respondentswamp varieties of rice in Sierra Leone.
increased with decrease in time taken to maturity Alimi (1991) observed that one of the
by the crop. This is expected as early maturity main problems facing agricultural production in
gives the crop an advantage, especially in thedeveloping countries is low yield. The practice of
study area which is prone to drought. One of the planting traditional/low yielding variety of crops
characteristics of the ecology of the study area isby farmers may partly be responsible. This
the dry Harmattan wind which sets in at the end of necessitated the development of high vyielding
the rainy season, thereby facilitating pod shatteri  varieties of crops by agricultural research ingtisu
(Sangingaet al, 1999). Early maturity therefore with the hope that these improved varieties of
enables soybean crop to escape pod shatteringsrops will be adopted by farmers so as to improve
pest infestation and terminal drought due to their yield. To that effect, a variety of crop thwets
receding soil moisture. These factors give it high capacity for high yielding has high chances of
advantage over alternative crops such as thebeing adopted. The likelihood of adoption is even
traditional cowpea which is highly vulnerable to higher if the crop variety does not depend so much
all the above due to its relatively long maturity on complementary inputs such as fertilizers and
period. As such, the probability of adoption of pesticides. Soybean being a leguminous crop has
soybean increased with decrease in its maturitythe capacity to fix atmospheric nitrogen into the
period. soil. This implies that it can generate part of its

Yield of soybean was found to be a very nutrient requirements, thus, it can guarantee yield
important factor that influenced the adoption of even without supply of fertilizers (Onyibet al,
improved soybean seed among farmers in the2006). Soybean is also not susceptible to most of
study area. The yield variable was found to be the local pests and diseases which hinder the
positive and significant at 1% level of probability production of related crops such as cowpea. All
(Table 2). Yield is a direct measure of seed’s these give soybean some added advantage over
performance and a crop variety that is high other grain legumes.
yielding stands to be adopted by farmers since
high yield would raise output and subsequent gross
earning. This finding agrees with Ojiaket al,
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CONCLUSIONAND
RECOMMENDATIONS

In this study, the factors affecting the AKinola,

likelihood of adoption of improved soybean seed
by farmers in southern Borno State were analyzed.
The study found that expenditure on hired labor
significantly (< 0.05) influenced the likelihood of
adoption of improved soybean seed among farmers
in the study area. Utilization of soybean at
household level also influenced the likelihood of
adoption of improved soybean seed by the
respondentspE 0.05). Yield of soybean was the
most important factor that significantlp< 0.01)
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presented at International Association of
Agricultural Economists’ Conference,
Gold Coast, Australia, Augu&p-26.

A.A. (1987). An application of Tobit
analysis to the adoption of Tractor Hiring
Services Scheme in NigeriaOxford
Agricultural Studies16: 70-82.

Allaudin, M. and Tisdell, C.A. (1988). Dynamics

of adoption and diffusion of High
Yielding Varieties (HYV) technology:
New evidence of inter-farm differences in
BangladestOccasionalPaper No. 155.
Department of Economics, The University
of New Castle, Australia.

influenced the likelihood of adoption. It was Alimi, T. (1991). Influence of socio-economic

therefore concluded that vyield of soybean
influenced adoption among farmer more than any
other technology characteristic. The study also )
concluded that resource endowed farmers whoBamire,
could afford hired labor adopted the improved
soybean seed more than their resource constrained
counterparts. Further more, it was concluded that
utilization of soybean at household level
significantly influenced the likelihood of adoption
of improved soybean seed among farmers in theCaPPs,
study area.

Based on the findings of this study, it was
recommended that labor-saving technologies be
made available to farmers to cushion the effect of 0SS,
expenditure on hired labor; Farmers should also be
linked to sources of financial support so as to
enable them afford hired labor; Improved seeds
that possess high vyielding and early maturing
characteristics should be provided to farmers;
while extension service should educate and
encourage farmers on the utilization of soybean as
a household food item.

Doss,
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