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ABSTRACT

This study examined the chioice of enterprise amor

systems in Niger Siate, Nigeria. A multi-stage samp .
maize/sorghuiii based farming liousehold heads sampled from nine
three agriculiiral zones of the state. Primary data used ﬁ
Descriptive statistics, perception index using .' i
1 used to analyze the data. Results of the socio-economic
ical maize/sorghum based farmer was about 46 years old,

] it pri ] ] ars o,
married with ‘nine family members and had attained at least primary level of education with 24 ye f

experience in jarning. Average farm size cultivated was .
combinations witl less than 10% of these planted with maiz
income firom mixed cropping and the desire to produce mos! of the ﬁ)(?d consumed by
as incentives jor the extensive practice and preference for mixed cropping systems by the farmnei

questionnaires.
model and the farmi budgeting iechnique were
characteristics of the farmers revealed that a typ
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15t farmers involved in maize/sorghum based cropping

ling technique was employed to select a total of 360

(9) Local Government Areas across the
o this study were collected using structured
a S-point Likert scale, a multinomial logit

2.36 hectares, planted with several crops in diverse

e and sorghum as sole crops. Derivation of more
the household served

plots at the farmers” disposal, incomie derived from the prefer red chosen enterprise, farining experience,

distance of farmland from farmer’s home and niembership of association or co-operalive all had significant -

influence on the farmers’ choice of enterprise. The study recommended increased rescarch into mixed
cropping systems, as well as a holistic system of inputs supply and distribution to ensure that farmers get the
complete package of relevant production inpuis at the appropriate times and at affordable prices in order to

boost food produciion.
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INTRODUCTION

Agricultural production in Nigeria according to
Oladele et al. (2008) is largely in the hand of
peasant farmers. The characteristics of these
peasant farmers predispose them " to low
productivity. Most arable food crops such as
sorghum, maize, yam and cassava are produced
either as sole crops or in association with other
crops in intercropping farming systems. Cropping
patterns such as sole and intercropping of annual
crops and inteicropping of annual and perennial
crops are praciiced by farmers {o varying degrees
of complexity as part of strategics to cope with
dwindling land rescurces, pests and discase
problems and risks of crop failure (Alenc and
Hassan, 2007). While farmers have different
reasons for the cropping systems adopted and the
enterprises cornbined, two major reasons are most
outstanding, and these according to Chukwuji
(2008) are net income stabilization and income
maximization. Income maximization entails
Comparison of costs and returns from the different

enterprises combined.
:’::112: f‘and sorghum . are traditionally' principal
o I;\Iorttl)lod c;gps grown across the entire breadth
Commm]em 1gcr1a. They are two c'ere:fls most
¥ grown together or in combination with

27

other cereals, legumes, roots and tuber crops
(Amos et al., 2004). Holt (2007) in a special

report on preliminary livelihoods zoning in
Northern Nigeria by the United States Agency for

International Development Famine Early Warning
Systems Network (USAID FEWSNET) déscribed
sorghum as the dominant cercal in Nigeria, in
terms of staple consumption and demand in

processing industries especially for breweries,

which are mostly located in the south. Sorghum is

mostly intercropped with other cereals or with
pulses and leguminous crops. It is a very valuable
industrial crop for brewing alcoholic and non-
alcoholic drinks as well as in the baking and
confectionery industry in Nigeria. According to

National Research Council (NRC), (1997),

sorghum has greater untapped potentials than any

other crop. It even postulated that if the twentieth
century was the century of wheat, rice and maize,
then the twenty-first century could well become
the century of sorghum. ; '

Maize was reported by FAO (2001) as the most
important cereal crop after wheat and rice
respectively. It is produced across Nigeria right
from the mangrove regions in the south to the

Sahel savannah in the north. Maize was the

dominant staple food crop for early civilization of
the western hemisphere and today, it still plays an
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¢ diet of millions of people

because of its capacity to produce a large _am:)_l;::t
of dry matter per hectare, it's case of cu]twg i S,
versatile food uses and storage characten.stu.:l.
Maize has a great potential and can play a gl_ucm]
role in contributing to food and nutritiond
security, income generation, poverly alleviation
and socio-economic growth of Nigera.
According to Ofor et al. (2009), the stems of
maize and sorghum (Guinea corn) are used for
fuel and building of fences and local hth§. Maize
and sorghum are used as basal ingredients of
livestock feed and are also rich in carbohydrates.

important role in th

“In spite of the importance of these cereals as

sources of food for human consumption, their
production is concentrated in the hands of peasant
farmers whose average hectarage is very small,
approximately 0.5 — 1.0 hectare per farmer (Amos
et al, 2004).

Most research efforts in Nigeria fail to consider
variations in cropping systems and management
practices at the plot level in conducting efficiency
analyses thus investigating only the gencral (at
best at farm level) social and economic factors
impeding efficient crop production, most of which
are cultivated as sole crops. Consequently, the
influence of farm management that is observable
only at the plot level on resource use efficiency
largely remains unexplained. The practice of
intercropping maize and sorghum (two cereals)
and intercropping either of these with other crops
especially legumes, is common among small scale
farmers in Northem Nigeria particularly in the

"North-ceniral region even though the reasons for

such practice may not be clearly known.

Researchers, according to Amos et al. (2004), are
often apt to conduct investigations on sole crop
and most recommended technologies available to
farmers are often tailored toward sole cropping to
the neglect of farmers’ goals and strategies Iéc /
studies such as Amos et al, (2004), Tanko .,»[ ‘;
(2011), Ahmadu and Alufohai (2012) an G
(2013) have been conducted in Niger State, N h
Central Nigeria on the efficiency and rod : _0{1h
of arable crop farms ang these wp i/
focused on sole crops. It is against thcrz i
of the indispensable role of th S Scktinop
farmers coupled with the dearth of X meallho]der
factors inﬂucncing choice of cro g otion on
among maize and sorghym based
prcdominant cropplilz:igy fought
mﬂucncing choice of
among farmers in the stu

jtural Technology 6(1a20k== . «

* ‘maize and sorghum based farmers; and

. based crop farmers.

The specific objectives were to describe

r&conomic characteristics of Maize anq € S0,

based crop farmers in Niger ) Orghy, |
8 State, de(ermi M
¢

most preferred cropping patterns Practiceg
a

., ong
the factors influencing the choice of cidem-ify
patterns  practiced among maize apg s‘::gh 8

U

METHODOLOGY

~ The Study Area:

Niger State is bounded on the West by th
Republic of Benin, North by Zamfara State, Norgy

West by Kebbi, South by Kogi State, South Wet
by Kwara State, North East by Kaduna State g

I

L
{

South East by the Federal Capital Territory (FCT, |

Abuja). With its 25 Local Government Ares
(LGAs), it is one of the largest states in Nigerjy
with a. landmass of 86,000km’ (8.6millioy
hectares) which represents about 9.3% of the tota]
landmass of Nigeria (Niger State, 2008). The
provisional result of the 2006 National Population
Census shows that the State had a population of
3,950,249 persons comprising 2,032,725 males
and 1,917,524 females (National Population
Commission [NPC], 2006). This represents a
percentage share of 51.5% for males and 48.5%
for females. Moreover, as opposed to a national
annual growth rate of 3.2%, Niger State is
growing at 3.4%. The population of the state is

likely to double in about 19 years (Niger State,

2008). The World Bank (2013) however projected
the population of the State to be 4, 695,604
pérsons as at 2013 going by the projected growth
rate of 2.5% for Nigeria. The vegetation of the
state consists of the forest Savannah Mosait,
Southen Guinea Savannah and the Northem
Guinca Savannah. Geographically, the State ¥
characterized by varying landforms such
extensive and swampy features which &°
common in the lowland areas that occur in the
areas along the valleys of Rivers Niger &
Kaduna. The vegetation, soil and weather patter?s
are favorable for the production of 2 widk
Spectrum of agricultural food, industrial and cash
€1ops of various types. The major crops &O%" y
Niger State include rice, maize, millet, sorghu™
Yam and cassava.

Sampling Techhiques and Data Collectio’

ulti-stage sampling technique was used 103

the farming household heads from which prim?

data were collected through a cross-sectio®”
'onﬂﬂﬂ‘i
3

elect

h .

in(;:SC'hOId survey using structured quest!

obsrwc“-, schedules, plot measurements *
crvations undertaken between May 201 2 an
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April 2013, The first stage involved the selection
of ninc (9) Local Government Arcas (L.GiAs),
three (3) cach from the three (3) agricultural zones
in the State. In zone I, the selected LGAs were
Edati, Gbako and Lavun, sclected LGAs in zone
II were Bosso, Paikoro and Gurara while the
selected LGAs in zone 111 were Wushishi, Mariga
and Kontagora. The sccond stage was a simple
random selection of five (5) villages in cach LGA.
The third stage was the sclection of ecight (8)
maize/sorghum based farming houschold heads in
cach village giving a total of 360 farming
houschold heads in Niger Statc from whom
relevant input-output data and socio-economic

information were clicited.

Analytical Techniques ‘
Various analytical tools were used 1o achieve the

objectives outlined for this study. The description
of the socio economic characteristics and the
assessment of the constraints faced in
maize/sorghum based crop production by the
respondents were achicved using descriptive
statistics such as frequency distribution tables,
percentages, arithmetic means, variances and
standard deviations to group and summarize the
data obtained from the field. The farmers’
preference for cither sole or multiple cropping
systems was assesscd using a 5-point Likert Scale.
To analyze factors influencing the choice of

farmers, a Multinomial Logit model was

constructed and estimated.

The general form of the Multinomial Logit model
is specified as: -

Y, =i (Xi)

The explicit form of the function is specified as
follows: Y. =fo+ B (X)) + B: (X2) + Ps (X;) +
P (Xe) + Ps (Xs ) + o (Xs ) + 7 (X7 ) + Bs (Xs) +
Bo (5o) + Puo (X10) + P (X)) + Br2 (X02) + B
(X13)
The dependent variable (Y2) in this case is a
multinomial variable indicating the choice of
cropping system by the farmer as follows. The
cropping systems chosen by the maize/sorghum
based farmers were categorized as follows.

0 = maize only; 1= sorghum only; 2
sorghum/maize (the reference group); 3 = maize
with other crops; 4 = sorghum with other crops;
and 5 = sorghum and maize with other crops
The independent variables in the model are a set
of socio-cconomic characteristics of the farmers
and are defined as:

X, = Educational level of respondent (years

spent in school);
X; = Marital status (1 if married, 0 otherwise);

29

(};'; Nu:;i:)(;)mc from the preferred cropping pattern
X, = Total sich of furmlancll allocated to the
preferred cropping pattern (in hectarc);

Xs = Measure of land fragmentation (’numbcr of
plots owned by farmer under maize/sorghum

crop based system of cultivation);

X = Total crop yield in Kg of preferred cropping
pattern where all crop output in each

cropping pattern were aggregated into a single
output grain equivalent unit;

X, = Years of experience in the preferred cropping
pattern (in yecars); ‘

Xy = Number of pcople in houschold involved in
farm work (Number);

Xy'= Tenural status or Mode of land ownership (1
if direct ownership; 0 otherwise);

X0 = Frequency of cxtension contact in the
production scason (Number of times visited by
extension agent);

X, = Farmers’ perception of weather condition (1
if favourable, 0 otherwise);

X, = Distance to the plots from farmer’s
homestead (Kilometers)

X3 = Membership of farmer cooperative or
association (1 if respondent is a member of a
group; 0 otherwise); and

Pro..13) = Parameters to be estimated.

The multinomial logit model was estimated using
the statistical package STATA 11.2. The software
not only provides the coefficients of the estimated
multinomial logit model for factors influencing
the ' choice of enterprise, it also provides the -
mdrginal effects (partial derivatives) with respect.
to 'particular explanatory variables which are
converted to quasi elasticities. According to
Greene (1993), neither the sign nor the magnitude
of the marginal effects need bear any relationship
to the sign of the coefficients used in obtaining
them. The quasi-clasticities represent the
percentage point change in the probability of
being in each of the alternative groups relative to
the reference group. These elasticities are superior
to the coefficients and the partial derivatives by
their case of interpretation and like the
derivatives, they may change sign as well as value
when estimated at different points (Basant, 1997).

RESULTS AND DISCUSSION

Socio Economic Characteristics of Maize and
Sorghum Based Farmers in the Study Area
The socio-economic characteristics of the
rcspb_ndents considered in this study (Table. 1)
were age, marital status, gender, farming
cxperience, farm size, ~household siz¢ and
educational status of the respondents. These
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esults  revealed i
r scd farmers 0 Ni

maize/sorghum e 04y of ihe sampled
45.85 years. Majority (65%) e mere
active years and Were lzkc'ly 0 s are
productive. Their income earning ICJtIhL doption
likely to be greatly improved through

c o ients im roved
of readily accessible farming lpl,x.ta an? lii;r: o
technologies. This agrees with the finding .
1cd a mean age

Tanko et al. (2011) who repor B o e d
44 years for crop farmers in N)gcrl e e
emphasized that as the age of ncl o
increases, the adoption of ngncpl'u{ml tec mli) 2
will likely decrcase while sensitivity l.O'rla ' v-\ ‘

increase as older farmers are more ns._c. :“dmf%r;.
Sorghum and maize could be fcgn:nﬁt la‘

iradifiondl ‘food' érops' for ;peasant: farmersn ithe

ology oLts

i T ihesel el is' 4
study area as the production of {hesel crops is not

restricted’ (b bnly the younger farmiers but 15
undertakeén by relatively older farmers too...The
result shows that majority (88.1%) of the farmers
were married while only 11.9% were singles. This
implied that most of the farmers were m:m‘ied:
hence were saddled with the responsibility ol
catering for their families, which will directly or
indirectly influence their participation in income
generating activities and programmes for
improving the economic status of their houschold.
The results in Table 1 also showed that majority
(91.1%) of the maize and sorghum based farmers
were male, showing complete dominance of food
crop production particularly maize and sorghum
by male farmers. This further lends credence to
the call for more concerted effort at empowering
women so as to redress the gross incquality in
gender distribution and greater involvement in,
food crop production. This result agrees with
Amos (2006), and Ahmadu and Alufoha: (2012)
who reported that food crop production in Nigeria
is dominated _by. male farmers, Moreover: the
resul.ts also l_ndlcatg that the mean years of
farming experience is 16.7 years, implying that
the respondents were relatively young w-itl- {
decades of experience in farming. This ma; o
A y affect
their level of awareness and conse N
level of adoption of im quen-t 1y their
: 'mproved technologies, Th;
agrees with the findings of Tanko et al " 1s
who reported that as farmers pe al. (2011)
experienced, it enables the farmer etel ot
time and cost targets by identify; Set realistic
risks and constraints with greater YIng productiop
The results further indicated a cose.
%.36 hectares. This is lower th mean far, g;
arm size reported for yy :
Niger state by Ojo (2513'; "g‘:t iﬁssava lenners in
the mean farm size of (g uch highey than

, h
crop farmers in Niger Stat;l L?)O?:dkfm food
nko

e al,
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ere helow50 years. This show
s of the farmers were stj||

are W
farmers

cd tha
large 1';rcponi-:n |

in thejy

(2011). Small size of ::ulti:zated farmlangs

common feature 1 smaJl helder agriculture, Fam,
gize 15 an important 1{xed input in agﬂcultura}
pmdnction and detefx}lme to a lirge extent g,
output and ineome o1 the farmers. Farmers usugy,
own several plois deyotcd to Crops in scatfereq
Jocations, the average in the study area being thye,
(3) plots per famlxer.. The size .of farmlang
allocated to the cuitivation of a part‘lcular crop is
closely related to the household size, available
jabour and pepulation pressure. With increasing
population, the sizes of holdings become smaller
while big farms become smaller; the rate of
change depends mostly on the,.‘si‘zg.; ofitha farming. .
households: Thisi$ because; the-larger the family, -
members. the more fragmented the lands become,

This studv reveals a mean houschold size of 10
persons which implies that farming househoids in
the study area have small to moderately large
houschold sizes. This may mean there is
increasing disaggregation of farming communities
as more farmers tend to move away from
communal to independent settlements. Since
labour requirement for agricultural activities are
enormous, the farmers in the study area had to
resort to hiring labour for farm work. Household
size 1S an important factor in traditional
subsistence agriculture, because it determines to a
larger extent the supply of labour for immediate
farm employment and general income for meeting
family needs. This finding is in agreement with
thqse of Olanipekun and Kuponiyi (2009), who
pomte.d out that a large family mayi servq -asy
Incentive  for  engaging in livelihiood
?};-V'Cgslﬁ;:ation in order to meet the obligations of

€ lammly.

ies*;’-g:dp i? hT able 1 also showed_ that tl}c
formal S‘C’;IS l'ave spent average of 7.73 yearls !nl:
technolomog'lng' Eduganon plays a pmcml role ;d
level ofbé,d issemination and adoption. Incrt;aihc
farmer to Cucanon_ increases the ab%hty 0 -
technologiesm;i ‘with the complgmtws Ofdf]ngs
of Njoky (2-00515 result agrees .w1th the ﬁn2(1)02)
which indisat ) and Ogungbile et al. gms X
Positive inﬂua ¢ that formal .educatx'on i
as well g imcnce on the. adoptan of mng\acy )

the farmers p{ﬁye“}ent in technical efﬁCIC?Om]a
cducation ténd 15 is why farmers _wntfh  crop
Production gy to be more efficient in ooh e

€ presumably to their enhd

technj

Dro]:i?llg:l 1 Competence which enables thclr:;
Clos . esu

across the € to the frontier output. The

state present a picture of highly e
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farming household heads. This, added to farming
experience over the years, may have enabled the
farmers to understand new farm  production

Cropping Patterns among Maize and Sorghum
Based Farmers in Niger State
The results from Table 2 show the predominant
cropping patterns that maize and sorghum based
farmers across Niger State cultivated. It showed
that farmers in the State cultivated several crops
in diverse combinations on their farms ranging
from 0.5 to 5.5 hectares in size. Less than 10% of
these were planted with maize and sorghum as
sole or mono-crops. While 47 and 26 plots out of
the total 868 plots were planted with sole maize
and sole sorghum, respectively, jointly accounting
for 8.42%. The remaining 91.58% was planted
with several combinations of crops. Yusuf et al.
(2008) emphasized that growing crops in a
mixture 1s a farming practice that is common
among farmers of the tropics. This is evident
amongst farmers in Niger State growing as many
as a mixture of six (6) and an average of three (3)
crops on the same plot for maize/sorghum based
crop farmers.
Results from Table 3 shows that most farmers in
the study area believed they derived more income
from growing more than one crop on a plot which
serves as incentive for the extensive practice of
mixed cropping systems across the State. This
agrees with the findings of Onyenweaku and
Nwaru (2005) and Tanko et al. (2011). The
farmers who have limited access to many plots of
land engaged in the cultivation’ of mixture of
several crops on the same farmland in the quest to
provide all of the food consumed by their
families. Thus, the desire to produce most of the
food consumed by the household further becomes
an incentive to the practicc of mixed cropping
production system by the maize and sorghum
based farmers in Niger State. The farmer therefore
rarely cultivates maize or sorghum as sole or
mono-crops but would combine these with diverse
types of crops for security or insurance of
investment. The farmers had limited access to
many plots of land, but for those with more than a
plot of land, these were in different locations
which could lead to reduced productivity as time
and cnergy is wasted or expended in moving from
one plot to the other,

Facfors influencing choice of enterprise among

Malze and sorghum based farmers in Niger

State

T

loivt:]te 4 presents th_c results of the multinomial
analysis showing the factors that influence

31

technologies  which

considerably.

improved  thejr vield

the choice of cropping system or enterprise among
maize/sorghum based farmers in Niger State
Majority of the maize/sorghum based farmers
chose maize and sorghum crop mixture as their
preferred cropping pattern. The coefficients were
estimated with respect to the maize/sorghum
mixture cnterprisc as the reference group i.e.
group 2. Results from Table 4 revealed that the
likelihood ratio (Chi square) value was 327.82
which was significant at 1% level of probability
with the pseudo R’ value of 0.2864 confirming
that all the slope coefficients were significantly
different from zero. The pseudo R’ value of
0.2864 obtained indicated a relatively good-fit for
a multinomial logit model as Zepeda (2001),
Ralji and Fakayode (2009) and Ojo (2013)
reported pseudo R? values of between 0.25 and
0.3665 which represented a relatively good-fit for
a multinomial logit model. While most of the
variables significantly influenced the farmer’s
choice of enterprise from across the six different
groups, certain variables showed more influence
across imore groups.

The number of plots at the farmer’s disposal
influences the farmers’ choice of all of the five
enterprise groups with respect to the reference
group. While the coefficients of number of plots
for sole maize (2.4001) and. sole sorghum
(0.1654) were positive but significant only for
sole maize at 0.1%, they were negative and
significant for sorghum/other crops, maize/other
crops and for maize/sorghum/other crops
enterprises. This is an indication that as number of
plots at farmers’ disposal increases; they are more
likely to choose sole cropping systems laying
credence to the assertion by Oladele er al. (2008)
that many farmers lack adequate productive lands
for their farming activities thereby serving as one
of the reasons for cultivating mixtures of two or
more crops on the same plot,

The mcome derived from the preferred chosen
enterprise, farming experience, distance of
farmlgmgi from farmer’s home and membership of
association or co-operative all have significant
coefficients for three out of the five cropping
patierns  with respect to the maize/sorghum
mixture which is the reference group. Age of the
farmer, educational level, extension contact and
crop yield from the chosen enterprise have
significant coefficients for two out of the five
cropping patterns with respect to the reference
group i.e. maize/sorghum mixture.
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Table 5 shows the GSHITE o
the quasi — clasticilics GO & | model fo1
variables from the multl“_omm- snterprise among
factors influencing the choice of en’e’ T

Niger State. The
maize/sorghum based (armers in NIZET

int
~coeniage POID
quasi-clasticitics represent e pereenas
change in the

e an
; increase
ise a one pereent ' ve
enterprise upon 4 0 ' cing ¢
ctpl?natory variables or [actors influenc
choice of caterprise.

The partial clasticities ©
income  (-1.49),  crop

yield <-1.213) :ir;g
I maize
membership of association (1.82) for sole
are elastic. This means tha

t a onc pereent change
i e than

in these explanatory variables leads to a mor

proportionate change

i the probability of

classification into the other groups relative to lfl(l;
reference group. The partial clagtlcltlcso 56)
number of plots (0.16), farming experience (-0.
and distance of farmland from home (0.54) weie
all inelastic for solc maize which was an
indication that the probability of classifying the
farmers into any particular group was not greatly
affected by marginal changes in these variables. A
one percent change in these variables leads to a
less than proportionate change in probability of
classification into the other groups relative to the
reference group.

CONCLUSION AND RECOMMENDATION
This study concluded that the derivation of more

income from mixed cropping and the desire {o

produce most of the food consu

‘ med by the
household against the backdrop of limited access

to productive farmlands served 4s incentives for
the extensive practice of mixed or multiple
C}Oppmg Systems across the Niger State. Number
?mglolt}sl at }t]hc farmers’ disposal, income derived
€ Chosen enterprise, farmi
» larm i
Ing experience,

distance of famp

land from fa >

. mer’s hom
membership of association home and

. - . Or - .
:;gtne;gc.amlyrh influenced the fan;::)rgpe:ﬁtl've il
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