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ABSTRACT

.")r.a',mu‘ the contribution “‘( inter croppng o the U[:T,J”.r””'v anel ﬁ;r.if_f h‘f.*i:'a‘.f.f*f{'lr’ H.f .‘r'm:‘rrﬁ .‘-:r:i”':‘ )r.-':*'.i'mr::.'f :';.* ;:*f'if‘-ﬂlr.'j'ffﬁr N _.'n,'”:,l,” 1
general, there is still widespread food shortage. This ,n.-n.r.-{-,.r therefore rf!JfI{I-".:“r’f [HEe FeSonre 'f}-'- '}fl:f frf Hf,ll.- Hn.rrm;;f Yamimm-
itercropping enterprise in fouwr villages in Bosso local government area of Niger state: /A f‘.”f” af a’,l;f-’”f’”f”f o ffu*m;-r-, L obs
randomly selected for this study Data was obtained from farmers using structwred guestionneaires. Produetion Junction g
multiple regression analyvsis were used for the analyses. F'inelings showed that .-ffﬁlff:'rf FUSOIICCS Were LHHHH.'H’HFJFJ,I—' allocefed ),
an efficiency index of 0.0083 for farm size. This implies that farm size was vt efficiently wtilized by ”'”‘. Joroers it alse inedieg,.
that the marginal factor cost (MIC)of acquiring an additional hectare of fand s greater than e merginal velue produer 0141 /,
therefore the resource is heig over utilized  The ineffictent utilization of all the resowrces undvrscores the ecidtence of merked
mal- allocation and a great scope for improvement in ouwlput by re-allocating the existing resources more efficiontly. Foactor
influencing efficiency in the study were farm size, fevtilizer, labowr and capiteal. 1t was recommended that small seale farmmer;

needed to be enlightened on best practices in production
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INTRODUCTION
Agriculture belongs to the real sector of
Nigerian economy. It is characterized by numerous

small-scale farmers scattered all over wide expanse of

land area, with small holdings ranging from 0.50 — 3.0
hectares per farm land, rudimentary farm system, low
capitalization and low yield per hectare (Olayemi,
1994),

Tubers belong to a class of food that basically
provides energy in human diet in form of carbohydrate.
Yam 1s a member of this important class of food and is
ranked second to cassava in Africa. A total of about 26
million tons of yam were produced on the continent
annually in the 70’s (Onwuene, 1978) but from more
recent report of the International Institute of Tropical
Agriculture (IITA) (2005) 37.5million tones of yam
were produced worldwide in the year 2000, 96% of this
was in Africa and Nigeria is leading producer with 26
million tones.

Maize (Zea mays L.) originated in Mexico in
Central America. It is the most important cereal crop in
the world after wheat and rice with regard to cultivation
arcas and total production (AID, 1974; Purseglove,
1992 and Osagic and Eka, 1998) and in Nigeria the third
most important cereal crop after sorghum and millet
(Ojo, 2004). In Nigeria, the traditional farmer finds it
more satisfactory to plant diversity of crops than
planting sole. In crop mixture co-operation is more
apparent than competition. Yam intercrop with maize is
productive and compatible because maize is a short

season crop while yams are long duration (7-12months)
crops (Ibcawuchi, 2004),
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[ntercropping /mixed system of farming is a common
feature among small scale farmers in Nigeria and it is 2
torm of multiple cropping in an attempt to meet family
food sccurity, cash nced and to cover production cost in
the face of risk of crop failure. Therefore measurement
of efficiency is very important for the following reason:
firstly, it is an indicator to success and a measurement
of performance by which production units are
evaluated; secondly, the ability to quantify efficiency
provides the decision maker with a control mechanism
with which to monitor the performance of production
system.

The objective of this study therefore, is to
ascertain the resource use cfficiency in yam/maize crop
production enterprise and identify the determinants of
output in yam/maize enterprises in study area.

Conceptual Framework

Agricultural productivity is defined  as a
measure of efficiency with which an agricultural
production system employs land. labour. capital and
other resources. Economists have different lypes of
productive cfficiency and widely accepted definition 15
the one commonly quoted in literature. Farrell (1937)
speciticd two types of efficiency: technical cfficiency
and allocative efficiency. He defined technical
cfficiency as the ability to extract the maximum output
from a given level of input. Allocative cfficicncy refers
to the farmers™ ability to achicve the optimal mix Le.
having the right and efficient combination of inpults that
gives optimal output.

Ihe measurement of firm specific technical
efficiency is based upon deviation of obscrved outpu!
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ot pro-:uc:ion or 2fficient production frontier.
| production point lies on the frontier. it

t
. 1f 1t lies below the frontier. then it

individual farm (Greene, 1993).
. -iea] officiency is Just one component of overall
FeR : However. in order to be more
fiictent. 2 firm must be technically
right mixX of output given the set of

fu
1
(5]
‘o

Efficiency can be considered in terms of the
\~iimal combination of inputs 1o achieve a given level
,* output (an input orientation) or the optimal output

a2t could be produced given a set of inputs (an output
s-iznration). Efficiency of farms is estimated using

=it
.rious sofwares such as Linear Programming technique
»7 Data Envelopment Analyses (DEA). LIMDEP and
Frontier Production Function.

’[ i

VIATERIALS AND METHODS
Description of the Study Area
The study was carried out in Bosso Local Government
Area of Niger State. According to National Population
Commission. (NPC) (2006) the State has a population
of 147359 (\NPC. 2006).The area lies between latitude
90° 41N and longitude 60°33E . The Local Government
Area has a land mass which have boundary with
Chanchaga local government and bordered to the North
and North East by Shiroro local government and the
south East by Paikoro local government area while
Gbako local government area is bordered to the south.
The vegetation is principally shrubs. grass land
to wood land with pockets of trees. The topography is

Table 1: Sample Selection of Respondents

redomi - ;
? Ominantly plain lands with interrupted undulari
he soil ranges from sandy s

climate of the study area is a r!ci:mt;niaiflfm' o
savanna ecological region of Nioveria Tht - Stinea
season last between 190-200 days‘:(ﬁ-?- mu:th fﬂlﬂl{lg
October recording the highest of 300mm (11.7 iarjc:]th
Megn monthly temperature is highest in March at 32‘%
(88°F) and lowest in August at 25°C (75°F). Bosso
Local Government has a fertile land for the cuitiva{inn
of crops like yam, cassava, guinea cormn, rice, millet,

sweet potatoes and maize (NSADP, 2005).

Sampling Procedure/ Data collection

‘ The study employed multistage and purposive
sampling techniques. Firstly Bosso local government
was purposely selected because it has high
concentration of farmers that practice yam / maize
Intercrop combination. Secondly, four villages namely:
Maikunkele, Garatu, Shatta and Beji were purposively
selected. Thirdly twenty farmers from each village
given a total of 80 yam/ maize farmers were randomly
selected.

Structured questionnaires were administered to
the respondents with the assistance of the Niger State
Agricultural Development Project (NSADP) extension
agents as well as well trained enumerators in each of the
locations. The questionnaires were supported with oral
interview. A list of yam/maize intercrop farmers was
obtained from the NSADP for these villages which
served as the sampling frame. A proportionate selection
of 10% of the farmers was selected to give the sample
size for the study (Table 1).

Villages Total population of yam/maize 10% of Total population of yam/maize intercrop
intercrop farmers farmers selected.

Maikunkele 201 20

Garatu 198 20

Shatta 196 20

BEji 204 20

Total 799 80

Source: Niger State Agricultural Development Project (NSADP). 2009

—

Data Analvsis

Resource use efficiency and factors affecting
>am maize intercrop were estimated using production
function analysis. Four functional forms namely. linear.

mi-log. double low and exponential were tried for this
study N

Model Specification . -
'he model adopted for this study is implicitly specified

- —
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y = vield (Grain Equivalent Weight)
X, = farm size (hectares)

X, = Labour Input (man days)

X. = Fertilizer Input (kg)

X . = Value of other production np

oro-chemicals (3v). €1c. |
;fr= Capital [nputs (depreciated value of farm

' ent on
mnachinery, implements and tools, I'I'IIEI'ESI paym
horrowed lands, rent on land etc). (D)
¢ - Error term

ts like seeds, cost of
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was used to  restorc 'uptimalllty‘ On the othey hang. if My
d cropping by than /I fmd hﬂt .I‘.dtt'm of Marging| ""’HI;JE P hgr‘:ate
factors based  opportunity r;:u:a;a 'S Breater than gne o '€ Progye. o
ion factors s 5ugg‘esls.t ; TLEDMEF 15 umler-unll L MBngg

more of it will bring additiony| B 7ed o Us'Lu
The marginal value product is ¢y],., 510 the Ing

Grain Equivalent Weight {GEW)_E
standardize the outputs in the mhj"-‘ﬂn
multiplying them with given c”"wln’fmwers
on the erain values of the crops. The ¢ re used for the
pmvidﬂhd by Clark and Haswell (1970) we

- Culateq .. POdugg,
purpose of standardization. (See A}’Pendl}' ll:l:b Douglas, MVP, = MFC, _"""“*---q-_,i& ¥
Four functional forms namely Ime_ar, Co this study. But MVP; =MPPP, . - (1)

Ex tial and Semi log were tried ror d -~ MVP is the monetary value of the (8
xponentia _ the best fit an _ marginal _
However, the exponential model gave tical  product (MPP). Physicy,

was selected for further discussion , based on statisti s Where Py = Price of unit of Outpyy
ienificance of the EStiiﬂﬂ[Ed TEgTﬁSSiﬂ“ EnﬂfﬁEIEHIS § But MPP = f_'_‘f_ ________________
e ectation. The explicit form of the o T o)
well as apriori expectation. The exp
model is presented below: i | |
l. ExPD.nEntial: In'Y = bo + byX; + baXy + bsXs *+ baXs Therefore the allocative efficiency Index & ¢
bsX; + e---- (2) enterprise would be computed, t2 T kg

Where, | K;;

InY = Yield (GEW) MVPxi = MPP.FTV =10

b, = constant, _ VIFCxi MFCxji

by, by b; b, = regression estimates Where K;; = Allocative Efficiency Indey

: tive _
Measuring Resource use efficiency or alloca Maximum or absolute efficiency is attained ifK, =
efficiency - ;= MVPxi =1 = efficient reso 7
The allocative efficiency of resources was achlevec;- If K;; ;\/l o source yse
using marginal analysis. The marginal valu; Pf?iuct‘;;r
' ared wit ‘ L
resouirees were: estimated and comip dition of IfKj= MVPxi <1=implies that the resqy..
marginal factor pmductwmes.‘ The con p MFCxi over utilized Ce is
optimum use of input xi as predicted by the theory o
3 1] MO fit maximization

equilibrium in factor markets under pro _ Y et Abasdt
is that the marginal value product (MVP) equiils'the If Kij ﬂ:gxl 1 lmElles t-h'at the TE€souree is
price of the input (Pi).Hence, profit is maximized ) X1 under utilized

marginal value products to opportunity cost |
ral;izrisﬂ;:ual to one. This Fi)S also the point of efficient RESULTS AND D!SCUSSION
resource utilization. If MVP is lower than Pi  were the = Resource Use Efficiency of Resources
ratio of marginal value products to opportunity costs is Thf: allocative e_fﬁciency of resources was eXamine
less than one or negatively signed this suggests over using the efficiency index analysis whereby
utilization of a given resource. Lowering the quantity marginal value product (MVP) of resources wa
used at the current price will increase the MVP and compared with the marginal factor cost (MFC).

Table 2: Resource Use Efficiency of Yam/Maize production
Resources MFC (Acquisition B=Bj.Xi Py () MVP MVP/MFC %

Deviation
Cost) (Elasticities) Optimality (1-MVPA
| X 100)
Farm size 3500 0.7293 39.80 29.026  0.0083 99
Lah?ljlr 400 - 0.2886 39.80 11.486 0.0287 97
Ezn::::]'er II 0]03 0.2695 39.80 10.726  0.1073 89
i 5 . :
Suutl':::e: Field survey, 2009. i 280 1% S L e

Py =Pric [ : : :
Y =trnice of unit output. Price of Ikg of yam=%19.60. price of 1kg maize = N60 therefore Py for the mixture = 339.80

| indicated that all the
ciently allocated: the effi

Results in Table 2

- - g I
resources were ineffi been over utilized. This means that, fame

) : : ‘ : il

Index for farm SiZe was 0.0083. Thi< i : Iciency Operating 1n stage 1[I of the classical Pmd.u.::;

Size was not efficiently yrit 3. This implies that farm function. To maximize the return from yam™"

Indicates that the .\fiaru'inal IF;ZCEd % e farmers iy also imercrﬂppiﬂﬂ enterprise, farmers should Tﬂduﬁwf-:.'{a
_ o oo of land 5 orear = Sizes. Similar studies by Brete

Marginal Valye p =~ than the

. Ay STUG
showed that the variable farm size under &

ore t : T - ol
he rcsource s MH]EL‘SDrghum intcrcmppinﬂ. was hlf.rlh]f‘ ande!
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i was adduced to the fact that the efficiency ratio of

fib : : N
and Was greater than unity, revealing underutilization

f inpuls: From l.h‘is i‘t can*alsn bt‘f inferred that the
esults of underutilization of farm size in the study is
qused by |-§ck' f’f good management practices.
rhe result in lable 2 also indicated that capital inputs

Jith a pereentage deviation from optimality value of -

173.4% i the most inefficiently utilized resources been

gconometric Tests of Variables
Table 3: Multicollinearity tests
Table 2: -

JUNE, 2015

the farthest from optimality. “The lcast
allocated resources the closest 10 o al
with the percentage devyi
all the resources were
result

. nctficiently
_ Pumality is ferilizer
E}ltﬂl_] value of 89 (v, Overall
nefficiently utilized and the
existence  of marked mal-
pe for improvement in output
Ng resources more optimally.

underscores the
allocation and 2 great sco
by re-allocating the existi

Y Fsize

- Lab fert agrchm Cap
y l

Fsize 0.793183 l

Lab 0.816716 0.904258 |

Fert 0.795195 0.610355 0.572912 1

Agchm 0415334 0.444327 0498473 0376176 I

Cap 0.13557 -0.07764 -0.09191  0.15748 0.12467 I

Source: Field survey, 2009

Table 3, shows the pair wise correlations between the
output (Y) and the explanatory variables farm size,
labour, fertilizer, agrochemicals and capital under

Table 4: Normality Tests

investigation. It can be inferred that there is no existence

of multicollinearity among the variables, and the
assumption of multicollinearity is not violated.

Variables Y fsize [Lab fert agrchm cap
Kurtosis 0460696  4.544273  10.1291 1140063 2914239  17.81796
Skewriess 3.067141 1.989091 2.956999 3231683 1723296  3.797945

Source: Field survey, 2009

The skeweness and kurtosis test is a measure of
ascertaining the distribution of the variables hence
presenting  whether the variables are normally
distributed or not. From the results of the skewencgs
tests, it shows that variables range from 1.7 to 3.7, this
reveals that variables are not completely skewed to the
"ght or left and are all positive depicting a normal

distribution. Hence the assumption of normality is not
violated

'Itcsl of Heteroskedasticity

The Breush Pagan test for heteroskedasticity was
tmployed 1o carry out this test. Results revealed that
“hi2 (1) = 139.42 and Prob > chi2 = 0.000, this implies
4 strong rejection of homoskedasticity given the value
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of probability, and the assumption of homoskedasticity
is not violated. The non violations of the assumptions of
multicollinearity, normality and heteroskedasticity
implies that further analysis can be carried out using the
ordinary least squares regression analysis.

Factors Affecting Yam/Maize Production in Study

o i
"JIEI:: allocation efficiency of resources for yarr};’matze
cropping enterprise was observed by comparing the
VIVP and the MFC of resources emplc_}yed. A
fpruductinn function was estimated ecu‘nmmcalfy_tﬁ
venerate ordinary least square (OLS) estimated whic

guided the computation.
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Table 5: Regression Results of Yam/Maize Intercrop enterprise _— Houble-Log
~ State, Nigeria. B - | — 'I_J]_i?._z-zpf’“c"“d - B
Variables Linear Semilog e 5 599
B e . — 7200 (2.916)***
Constant 2662.576 —1348?}*;:{‘” (64361 0.166
(-3.492)*** il 0374 . (1.639)
Farm size 1328.691 :S‘j-:}é‘?“ (4{.]%{‘” * 0,7339 .
(0.636) . ' 0.002 (5.819)
Labour 134.036 g;?;j?}-)‘l‘ﬂ (zbeoi::zﬂ* 0.495
(6377 ais Q.00 wns (6.574)***
Fertilizer 49171 ?_?l :1;]?.(::* (7600417) 0012
(?.1]8)*** . 0. e (0156)
Other inputs -59.132 1816.186 (0.305 0.076
L (2.380)** (1.283) 0 890 0.877
R’ 0.839 0.572 0.883 b5
R* Adjusted 0.822 0,575 (120.262)**" (105.532)**= |
F value (77.172)*** (20 e ] Lead Equation —

thesis are the respective

Sources: Field survey data, 2009. Figures in paren nd 10% respectively.

.o 0/.- 0
#x% %+ and * implies statistically significant at 1%6: 2 Yo

tial
is in Table 5 revealed the exponer : [ AN MMEN N
. Results > O ion. It has an R value of 0.890 CONCLUSION AND RECOMMENDATION
function as the lead equation. it is concluded that all the resources were inefficje-

. UL 0 ariation in the
which implies that about 89.0 % of the v Cvilized and the result underscores the existenc:

- a i - L ble

/maize enterprise is explained by varia _

uxutp”;(ﬂi:;]ai]:h are ( fannr.fize labour , fertilizer, other marked mal-allocation and a great scope -
| T RS ) :

inputs and capital ) included in the model while the improvement in output by re-allocating the ey

ini -i | esources more efficiently.
remaining 11.0% could be as a result of non-inclusion T y

of some important explanatory variables as well as  Based on the findings, the following recommendzi:

errors from estimation. The F-value is also statistically  were made:
significant at 1% level. This implies that the explanatory |. Farmers should be adequately enlightened on

variables (X, — Xs, adequately explained the model. In benefit of engaging in this system of farming wit
particular, the estimated regression coefficients for farm view of solving the problem of food insecuri
size, 0.374 and fertilizer, 0.002 were positive and the country.
statistically significant at 1% level. This implies that 2. The level of observed efficiencies has been sfoi:
there is a positive significant relationship between farm to be significantly influenced by farmsizes, e
size and fertilizer with output of yam/maize intercrop labour and fertilizer. The economic implicaie
enterprise. This suggests that as the farm size increase these factors must be considered by policy m&
the output of yam/maize intercrop also increases. when designing agricultural policy that is ¢
The factors affecting yam/maize intercropping focused on how best to improve the proci
system were observed using the OLS regression efficiency of the farmers.

techni'ques. Result in Table 5 indicate that the factors
affecting yam/maize intercropping system with REFERENCES
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Appendix I: Indices for Conversion into Kg-Grain Equivalents

Crops Index

Rice (rough) 0.80

Rice (clean) 1.19

Maize 0.75

Millet 0.68

Sorghum 0.60

Groundnut (shelled) .85

Groundnut (unshelled) 30

Soybean 1.50

All pulses - 1.12 _—

Source: Clark and Hasswell (1970)
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