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\BSTRACT

od the determinants of arable crop productivity under the Gorony
d in North-Western Nigeria. Multi-stage sampling tech ique W}a ;
used to select 246 farmers from whom data were collected with the aid of an inteme\i
<hedule. Descriptive statistics such as mean, frequency tables and percentages were
o describe the socioeconomic characteristics of the farmers. Data envelopment analysjg
(DEA) approach was used to obtain the productivity indices for the major arable crop, anj
ordinary least squares regression model was used in evaluating the factors that determined
productivity. The results revealed mean age, formal schooling and irrigation experience of
43 2.5 and 7 years, respectively. The mean household size was five persons. Furthermore
mean farm size in hectares of the irrigation farmers was highest inrice (0. 91) comparedo
0.76. .62 and 0.45 for tomato, cowpea and maize, respectively. Productivity was positively
and significantly influenced by household size, extension contact, non-farm income,
location of farm in relation to source of irrigation water and scale of operation. Based o
the results, it was concluded that opportunities exist in the area for increasing productivity
of resources by increasing contact of farmers with extension workers and other
conventional inputs. The scale efficiency analysis result confirmed increasing return 10

_g.‘(-a[e and therefore more output will be produced if additional improved conventiond
inputs are used.

The study evaluat
.MvuJNHn;nvyecffocan?
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INTRODUCTION

Nigerig' . is
absutlazf()g/zp(url\?gon grows at about 2.8% per annum while food production growth ralzizh
Population grq 1.13, 2010 and Mohammed and Abdulquadri, 2012) Due 0 re e
3.5% per annuxt rate, food demand has been increasing at a very high rat® (m% ears
Nigeria's apri Culz resulting in domestic food supply deficit (Ali, 2010). Over'! secur®
challenge OWin ural‘ sector has not adequately responded to this serious 00 live |
Production ip thE clgamly to the low productivity that characterises crop an .
smallholderg vy, pntry (Ahungwa et al., 2014). Agricultural production ® . s Who

0 rely mainly on traditional agricultural technologies an e
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o

s ~nerate 10 e ) . or 3 1
qpacitics to g:m{:lm high yiclds of crops and livestock are intrinsically limited
(e N 7 c ST > »C 7 ) 1 i 1
,1':1-numnm.lb()() ). The bl}llaltl()ll 18 Worsumd by underinvestment in irrigated agriculture
liance on rain-fed production.

and OVer re

oated agriculture 1s howcv?r, known for its capacity for increasing crop yields

-casing the _SiZc‘: of the total farm business, providing fuller employment of resource‘sﬁ
asuring stability 10 the supply of farm products and lessening the danger of crop failuré
and fluctuation 11 Ylelfis (Baba, 2010). Therefore, irrigation, if properly harnessed could
nake major contribution toward reducing domestic food supply deficit in Nigeria. The
itical role of irrigation in Nigeria's agriculture is further underpinned by the climate
change challenge. It has been observed that climate change is causing declining
Precipitatiop and m.creased weather variability (Janneh, 2008). The potential of irrigated
agriculture 10 reducing food supply deficit seems to have long been recognised in Nigeria.
Thus dating back to the colonial era and post-independence, Nigerian governments
sstablished small and large-scale irrigation schemes in various parts of the country but
especially in the north where annual rainfall duration is short (sometimes less than five
months) and the annual amount is low (less than 500 mm per annum in some places). The
river basin development approach was introduced in 1973 and today, there are 12 river
hasin development authorities (RBDAs). The RBDAs have established many large-scale
irigation schemes, including the Goronyo Irrigation Project in Sokoto State. The
development of the full irrigation potentials of the country will therefore, contribute
immensely to bridging the food supply-demand gap. It will also contribute to the current
effort by government to diversify the economy and reduce its food import bill particularly
i1 view of the dwindling foreign exchange occasioned by the recent collapse in the
international prices of crude oil from which the country earns most of its foreign exchange.

While irrigation development may hold some promise for Nigeria's agriculture and
economy, however, 1t must be pursued in such a manner that the potentials are realised. One
of the aspects through which irrigation development is expected to make an impact on
smallholder agriculture, 1S productivity increase because irti gated lands are supposed to pc
more production friendly and produce higher crop yields per unit area than rainfed
agriculture (Fagade and Nguyen, 2001). It is therefore, important to examine Crop
Productivity in existing irrigation projects in Nigeria as a way of ascertaining the exte-nt'to
which the potentials of irrigation are being met. Furthermore, analysing productivity

meaningfully, would involve identifyng its socioeconomic and instituti.onal determinants.
h owing these determinants would suggest possible ways by “éhlcth _t?eYT]‘iQU](g Be
armessed th i ] instruments, 10 increase produc 1vity. 1s study

o nopor poe duced under the Goronyo

therefore, esti iy : 1 50
: , Cst the major arable crops p
imated productivities for | D fata envelopment (DEA) approach

ject, in North-Western Nigeria using ; _ Pl
data envelopment analysis (DEA). and determined the factors influencing productivity.
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wETHOPOM
S ronyo il-l'iguli()n pr().,cct grczl. ['he Project ig lOCEllQ |
he Goron: The irrigation project covers a tota| lang - d iy ¢
{ the Rima River between Goronyo dam near the vill 5
» L N . 11 ¢ g . e g
 sides f‘h . 8 ko Jownstream of the VI.“dgL (){l Shinakg {o
Fast. .m;i "_l‘l ic;‘ 195 13" 31'N and longitudes 5" 5' - 5“39,[.;(
”hl” ‘]ll‘( ' Y3s s AP C N » ]L JEe 1 " YN s l. V i
i W itants of SOKOLO State arc also eng l&ud in |lYL5l9gk rearing ¢ 112%])
While some inhabit i the most important occupation and livelihooq aCtiv"t ddmgand
' corvice, farming i 3 s Bl isaman o Bt ran d I
sublic servIce, mmb « in (he project area are Hausa and Fulani. The vegetatio Ya yy
sy The ma | s v s " o . ) n"~ s
3002). The maj al rainfall ranges from 579 — 674 mm and [ ¢ for f{)s Sidg,
Ur e ¢

vannah type. Annual ¢ 4 r
while average monthly temperature ranges frq,, 24" to fiy,
C-37s

Swd" g ‘lk‘(' {
The \HM\ cove = v
n \nuh‘\\ esterm |

1 ’N‘”

gera.
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) ] :

state
hectarcs ¢

o .'hC \"”h

ind is locates

s.lhc'i s

months (June 0 ()ctobCl'? iR N .
\k coke et al., 2007). Without 1rrigation, mogt agricultural resources are idle f, :
(Oke Although rainfed production takes place in the shoy rainyor thre,

warters of the vear.
H,‘:‘t go“in‘:re'typically limited to the drought-tolerant and/or early-mamring vari
willet, cowpea and sorghum, in the upland areas, and rice in the fadamg (10W]aniilet1es of
vields of these rainfed crops are usually low mainly due to moisture deficit (And ) areag
4. 2016). The establishment of the Goronyo irrigation project in the areq was ¢ €IS0n ¢
bring about a major boost in agricultural production in the area by enabling fullxpeicted .
round) employment of resources, increasing the range of crops produced and sub(a l-year.
raising crop productivity. Crops produced under irrigation in the area include riceSt:?rEa?}'

» L0maty,

maize, cowpea, pepper, onion, garlic, cassava and wheat.

Sampling technique
The irrigatio ' : R
i tugral eﬁv?;gﬁin\f?s se}llgc}tlefi ‘for.study given 1ts significance (considering the
conducted to evalyat dn Which it 1s situated) and the fact that no research has begy
iy e fro hI;J.ctmty of resources used in crop production under the project
i randompselgcfc 1tque Wwas used to select farmers for the study. The first stagé
project area. A list obtailr?l:i(}r Lot Oftf_le 23 farming communities identified within the
Basin Development Authz Irom the Agricultural Extension Office of Sokoto Rima River
640 farming household ity (SRRBDA) attached to the irrigation project, showed that
i . S in the s;mpled villages used the Goronyo dam irrigation
sefl’ft@i'@zﬁ “duation for sample gj e diigﬁﬁing Season. In order to arrive at appropriat
: ousehold heads for the stud natlon.as 5o (2000) wasusech
Y- The equation used for calculating the sample siZ¢

isSpecified 5.
n= &y
Where L e T
i IS the S Lo R U 1
5% in th; ample size N ; |
his Studly, »Nis the Population size and e is the level of precision which
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scollectiO“ ate approach was used to coll
ost-route ¢ ach was uscd 1o collect dat: a fortni
! mit€ cost-1 l he 2012/2013 Collect data on a fortnightly basis from the
ae I ers throughout the 2U 1= 2013 1rrigation season. This me
ed R liance on farmers' memor T s, WS MEon s adapted to
‘_uﬂf‘nid undue reliance i‘ o s memory recall as it is usually the case with single-
ot 3{3 collection at th_u endoft 1'clscabon. l\nppt data collected include sizes of farm ]a:;]ds
,._u)i quanmics Qt planting 1(‘{‘3?@“3 s (kg), fertilizer input (kg), herbicides (litres), labour
n'lz'ldi“" family and hired) in man-days, tractor hiring expenses (N) and expenses on
Solugiis ‘ .
raction (N). Output data on all the cereals, legumes and vegetables harvested from

' farm WeTe collected at the time of harvest. The prevailing prices of inputs and outputs
o obtained from the farmers. Further data were collected on the farmers' socio-

i variables such as age, years of schooling, household size, number of contacts

S ‘0110 . : . " y
:‘ilh oxtension agents during the year and membership of farmers' organizations.
W

—
r

pata analySiS : 5 i
Dafa Were analyzed using descriptive statistics, data envelopment analysis (DEA)

o oach and 2 multiple regression model. The DEA Fechnique_ is a pon—pargmetric
apprOaCh to the mea_surement of p.erforma.nce pf decision making units. Unlike the
ametric approach, 1t does not require specification of a functional form and the frontier
5 calculated on the basis of the sample observations. The input-oriented DEA determines
wow much the input combination for an enterprise would have to change to achieve the
output level that coincides with the best practice frontier (Ojo et al., 2013). The model

between pure and scale efficiency, identifying if increasing, decreasing, or

distinguishes :
constant returns to scale are present 1n the data set. The variable return to scale (VRS) DEA

-odel envelops data in tighter way than constant return to scale (CRS) DEA model (Cesaro

;tal,, 2009). Therefore, the VRS technical efficiency score is equal to or greater than CRS
or overall technical efficiency score. This relationship is used to measure scale efficiency

(SE) of the farms under consideration as presented in equation 1:

e e T

SE=1 implies that the farm is scale efficient while SE> 1indicate scale inefficiency that
coulgi be due to the existence of either increasing or decreasing returns to scale. The scale
efficiency scores generated this way were then used as proxy measures of farm productivity
(Cesaro et al., 2009). Ordinary least squares regression (OLS) method was used to estimate
factors affecting productivity (Nkonya ef al.,2010). The general empirical OLS model 1s as

Presented in equation 2:

e ——
Where:

Y= -

‘};mducnv“y indices

- V - - - .

= coic(;'()? Of_hOUSGhold socioeconomic characteristics.

ajor 1ioning factors beyond the household that affect product
Toads and markets.

k ',h
' // /4 ANN\N

ivity, e.g. distance to

N\
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; “h;\xmntn‘hl Ok It ‘\P“‘"" formn cquation ¥
A = pi ““h””\q‘liw‘uu
The L ) ) .
X “‘ \ . l‘ \'1, “\‘\J |}“/\(‘| l‘/\' I;%X‘{l |5\)X.)| C i, 7,
1 o A ITAS s ‘i
g+P X P '
here o aivity index ,enerated using the DEA approach f,

WHET® o ciency Sc0re (pmduu.mty md ) gener g the DEA approach for ¢,
g c{'opsundcrconsxdcrullon. h

ofthe arable

Constant .
{s17¢ (numba)

\umber of years spent1n school ‘

| : ence (years)

[Fxtension con :
Non- farm income (N aira)
Location of farm (dummy:
= Ageofthe farmer (years) L |

_caleof operation of the farmer (dummy: 1 if small scale, 0 otherwisc)
— Distance to the market (kilometers)

B, parameters estimated

e= Errorterm
This model was estimated separately fo
major crops produced under the 1TIg

-ncluding the four crops was made, using gra

| if close to source of water, 0 otherwise)

RHRARARANAT

™

a and tomato which were the |

r rice, maize, COwpe
cafter, a combined analysis

ation project. Ther
inequivalent table.

RESULTSAND DISCUSSION

ation Farmers in the Study Area

eristics in Table 1 shows that
as 43 years. The age
ally active age.
most of the

Socioeconomic Characteristics of Irrig
farmers' socioeconomic charact

[nformation on irrigation

almost 68% of them werc aged 30-49 years and the mean age W

distribution of the respondents implies that they were in their economic

[rrigation farming under the Goronyo project 18 highly labour-intensive as
to a large extent, determines the

farming operations are accomplished manually. And age,
level of labour input by the farmer ( Oluyole et al, 2013). Results further show that 99% of

}he farmers were r_na.le. This could be attributed to the cultural practice of purdah
(seclusion), whlch limits the daytime outdoor activities of women in the area. This result1s
consistent with that of the study on the estimation of technical efficiency of irrigated rice

farmers in Niger State of Nigeria (Ahmadu and Alufohai, 2012).

The level of formal education as showed in Table 1, was low, with only 12 percent of the
el of formal education

i;l;ls;sfzgmmmﬁ primary, seconda_ry or tertiary education. Low lev ;
50 o alerSZO ;‘5 been reported in studies in northern Nigeria (Olayide éf & 2009 a0
o 1) and elsewhere in Africa (Al-hassan, 2008). However, farmer® in the
study could not be considered as illiterate since many of them had attended adu[g
arca

literacy ¢ :
y classes. This could be exploited by agricultural extension agents in the

B A S
s 78 \\\/ e
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yy adoption. Another favore : .
go tech008Y 7' }1 e (Akinola - o ourable factor for technology adoption is long
i garming EXpErience (Akinola and Owombo, 2012 )
\ y & b

. ). The results g
B AP Shvar vanve! awe : sults showed that the
e \- pad an average of seven years CXperience in g

j b _ ation farming, There

o ha e inn clivity by adopting best practices
e ‘dthmugh the years.
,ﬁ”k

rage Juration of formal schooling was 2.5 years
od (jon farmers had houschold sizes ranging from on
I8¢

5

Furthermore, more than 93% of
. . ‘ ¢toten persons while the mean
" iﬁ;c persons per houschold. The results further s
o i

‘ (o : howed that most farmers had
_ hold s1zes of 10 persons or less. This result agrees with the pattern reported in a study

\

A ,,mu-scalc farmers in some states in northern Nigeria (Ojo, 2013). Nonetheless, further
_ysis of the results shows that about 35% of the farmers had household sizes of six
<ofls Or MOIe. The large household s1z¢s could be attributed to the widespread practice of
Jygamy in the area. Large household sizes could make family labour easily available for

<

Jhour-intensive irrigation farming operations in the area.

)
i

w
~

sble 1: Socioeconomic characteristics of farmers using Goronyo Irrigation Project

{ariable Frequency Percent
o¢ (VeArs)
35 i(is) 14 5.70
30-39 63 25.60
40-49 104 42.30
059 43 17.50
40 - 69 17 6.90
>69 5 2.00
Total 246 (43) 100.00
Gender
Male 243 98.80
Female 3 1.20
Total 246 100.00
Education
Primary 4 1.63
s o "
ertiary :
Adult education 162 65.85
No education 54 21.95
Total 246 100.00
llrri;;ation experience (years) i
& ’ :
3-4 45 18.30
3-6 56 22.80
Tof 54 22.00
9-10 89 36.20
Tota 246 (7) 100.00
Householg size
15 161 65.40
bl 68 27.60
‘116 =15 16 6.50
e 20 1 0.40
ofa] 246 (5) 100.00

S\galues in Parentheses are means
urce: Fielq Survey, 2013

";
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Yield . .
Resource US¢ an: frl;gg was the most important crop both in termg o the g
eals tha
Table 2 reV

cultivated) devoted to it and the 0D

a or 65% of E?stalc 311?3ation- In fact, all the sampled fi nﬁ:rrstlo
farmers engaged llrla o farm size under rice (0.91 ha) was also higher

cultivation. The a\l,lc wge 4 in importance by maize, cowpea and tomaty ;
crop. Rice Was fo :l) crops such as cassava, hot pepper, onion, garlj. a
were othgr 1n.1gage only few farmers. The table also shows an avera
were cultivated /h); by rice farmers compared to 235.43kg/ha for mj
about376'1§:§§heﬂn°re’ herbicides were used at an average rate of 563 ¢ 48 ¥y
for tomato. I aize and cowpea farmers, respectively. Rice farmers Obtain‘e.d&, and 43,
linesmab3;£12‘?r3n473_89 kg/ha while maize farmers realized 2,229 83 k”v]’dn Wergy,
g?ggli,ciynl; cowpe; obtained a grain yield of 1,187.50 kg/ha on the ay =1, Farmg,

ta]

n that
8€ fertiliyg, . Yoy,
17¢ and 161-58 Lof

Rt . Crage ang tp, . 0
fruit yield of tomato was ?,648.96 k.g/ha. The {rrlgatlgn.farmers at the Goroli'ol}:.:c??
devoted most (65%) of their land to rice production. Th1§ 1S probably_bcC ause it scr\-c\f.];u
major cash and food crop for the farmers. Although Irrigated maize is g, prodl‘lg;\{l
relatively smaller plots are devoted to 1t'. Malz_e IS not an important cash CrOp in the &k
Even as a food crop, it has close substitutes in sorghum and miljet which are pmq‘l“k:l.
rainfed. In fact, the latter two crops are more prominent in the diets o fthe househo]ds ili‘”u}
area. Maize 1s therefore, not a priority as either food or cash Crop in the studs ;n'c;; B\:;
cowpea and tomato are grown mainly as cash crops. The results also show tha irri;'-u\i»]
farmers under the project operated on a small scale cultiv ating less than one hectare :‘n [\hn.
average. Most of the farmers, however, used improved nputs such as inor il
and herbicides.

ganic fertilizer

Therate of fertilizer use was highest in rice production. followed by maize and then tomat
Fertilizer was not used on cowpea. The average fertilizer m;'mt by ‘
compares well with the rate of 375 kg/ha recommended for low land rice production in
Nigeria (NCRI, 2008; Ahmadu and Alufohai, 2012). How cver, maze farmers' fertilizer
use (235.43 kg/ha) is far short of the recomn ’

Ll 1ended 500-600 ke ha for the sav
ngeﬂa((USAID,2016). Similarly, fe . et

the rice farmers

anna zone of
rtilizer use in tomato was Jow (131 52k

¢/ha) when
o . . "
gulilrlllézr::v;z;he 3;9-28.0 kIg/ha reported as efficient for total fruit vield in the norther
a0 Nigeria (Isah ef al.. 2014) Furthe R e et neccrded i this
Study for he yugss geria ( al., 2014). Furthermore, herbicide rates recorded in f

lower limit of 5 ( 4.31 to 5.68 litres ha‘. These rates appear to be 4!
i s’/ha recommended for rice production in northem
uate application of herbicides, most farmers at the
rtake Supplementary hand (or hoe) weeding. Low
SCarcity in the areq. tiributed to their high cost and (in the case of fertiliz¢

e rictealyni:?d?;sthgmganon farmers in this study were generally low ©
ge (OnyekWena : 204 g/ha (3.47 Uha) is lower than 3.7 tha .\':gcr;;:.".. o
Nguyen 2001 16) or even the sub-Saharan Africa aver . e
)-Itis also, far short of the potential yield of 6-/ L'ha it 7%

-:,\.__ C BTN,
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. and \|1§1C|‘?“““ ,,‘(H\ ) Ih\;‘ -\‘f(‘l‘l 1s however, higher than yiclds obtained under

,': ;;\\‘ ,,mhlk‘“”” system lllll 1gena (Onyekwena, 2016). The yield of maize among

i mlﬂl‘*"““k‘(“‘ the average teported under rigation in a previous Hlll(ly in

'4':\‘\1,1\‘“" 1h\‘“?‘~h far lower than the world average (Ammani, 2015). Cowpea is

\ %“‘k‘du(cd rainfed thus its production under irrigation in the arca is an exception
’ .‘s\‘a_:.:mk‘ml*‘

wped ) old obtained by the farmers is much higher than the rainfed yield reported in
A a \ N 10 N ) ) 2 29 s . . y
" put lowet than the pgunlml (FAO, 2012). Similarly, yield performance of tomato
S sompared o the national average (Isah eral., 2014 and FAO, 2012).

\‘\\ 1 L

.. CTOP enterprises, inputs use and yields under the Goronyo Irrigation Project
N e

o %o Land area Mean Mean fertilizer Mean chemical Mean yield
O mrmers  (ha) farm size input (kg/ha)  input (Itrs/ha)  (kg/ha)
(ha)
100.00 224.70 0.91 376.18 5.68 3473.89
aize 1561 59.76 0.32 235.43 5.48 2229.83
Cowpea 52.03 40.26 0.31 - 431 1187.50
B B 23.60 0.28 161.58 3 5648.96

seurce: Field Survey, 2013
“rop Productivity Indices from Data Envelopment Analysis

The productivity indices for the various irrigated crops derived from the application of the
DEA analysis are shown in Table 3. The average productivity index was 0.91, 0.45, 0.62
4 0.76 for rice, maize, cowpea and tomato farms, respectively. Table 4 shows the
ssiribution of the farmers according to scale efficiency. It can be seen that only 23.17,6.99,
10.16 and 13.25 percent of rice, maize, cowpea and tomato farms, respectively, were scale
Aicient, that mean they are operating optimally. The remaining farmers' experienced
nereasing returns to scale, which suggest need for increasing use of inputs to produce more
output. The crop yields presented show the productivity with respect to land. On the other
1and, the productivity indices obtained from the data envelopment analysis are with respect
i‘ﬁ 3}1]1. factors used in production and could vary between zero and one. The rice farms had
in;ut]sgheSt average produ'ctivity index vxfhilf: maizq farms had the lowest. It implies tbat t}_le
eVOtir‘iVCre most pro.ductwe when used inrice pult1vat10n. Farmers were therefore, ri ght in
o % most of their resources to the produc.tlon of the crop. Although the productivity of
Marke; arms was also fa1'r1y high, the crop is the least popular probably because of the
g problems associated with it in the area

C
m(:‘?;l::eé?nrgls had moderate productivity while the productivity index of 0.45 shows that
ot g were lesg than 50% productive. The results further show that qnly few farms
ng at optimal scale. For each of the crops, most farmers were 1n stage one of

..... e S S S N0 N e S R e e i 7y e
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s to scale. This implies that if g the inpy
. S0

' increased by one > S or
oductiof WT 7 e such farmers weref inc e Zould PEICent, their Lr ety
under the i e percent. Theretore, 1arm InCrease thejr Prog - oy
ore than o1l ' “Cli\‘it\. N\

) m current levels.
m?rea;:o%iction factors beyond the
using

s for farms under the Goronyo Irrigation Project

Table 3: productivity indice =

e Rice Maize Cowpea Tomato
s 05 0.62 o
0.14 0.08

ith increasing retu

n
ﬁiﬁmum 0.48 0.02
Maximum 1.00 1.00 1.00 1.00
Smdd 0.12 0.25 0.22 0.19
deviation

Source: Field Survey, 2013

Table 4: Distribution of the Goronyo Irrigation Project farmers according to scale efficienc,
o

Arable  Scale efficient Increasing returns to Decreasing retyr
crop scale scale e
Frequency  Percent  Frequency Percent Frequency Percent

_r . e

Rice 57 23.17 189 76 83

Maize 13 6.99 173 93 01

Cowpea 13 10.16 115 89 84

Tomato 11 13.25 72 R6 74

All crops 12 4.89 224 91 06

Source: Field Survey, 2013

ll?lftermmants of Productivity in Arable Crop Production

€ o2

instit;:’sultl()f t.he an?lyhls of the muluplc FCRression model on wocioe
il halc;)m:) Y?rnables mﬁuc_qcmg productivity as shown in Table § reveals that |
- A positive and significant effect on productivity of cownea and trrmate |
urthermore, extension contact and level of nan.f DR a0
evel of non-farm income were significant or

farmg Locati :
- Location of the farm wi el
£ . : ‘“h mmt o water source had a ;\"""-',‘J‘.‘ snd

The table . . r the othe
produCtivitﬁ;r;?Zl;lstl;g‘zs thi;t scale of operation had positive and sign :‘f.. ant il
Aming experience arop s except maize. However, years spent in school. 117
Productivity for any~oftghee zf"d distance 0 market were not w:rr.::‘:;,-a:;. related

! ize, ¢Xtension €rop farms. W ith all the crops combined. the :'»;;4.' 1
Rittive €cton producti ,C_OntaCF non-farm Income and farm location all had st
The esutson determipau. 41 562l Of operation had a negative and significan

' g PmdUt‘t’l\’lty which showed a p;sx!n ¢ relatonship Det™

ld size ang
roductivi
Bousehold size wouts - CUVILY Of cow ‘ .
would ‘ vpea and tomato farms imply that ar
INCrease PTOdUCtl\ iy, Slmllar results have icc!: reporicd

M‘
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cloping countries (Hafiz, 2009 and Thapa, 20

g ase productivity by making more i"n; '\l/d )7
”L:; opcmlinns. Furthermore, the dircu( Y |
o ‘“:fgxtcnsion contacts and pmducliviW of
,\(i.ﬂsmn agents }\:il(l likely enhance udlypn
N ‘M sroductivity: I'his agrees with the find
.b‘.‘t-‘lddg‘ﬁl

Juctivit

J ). Itappears that large household
. ‘.(1 )th uvullab\‘c for effective crop
i §lgnmu}m relationship between the
rce l‘u‘rmcrs Is expected. Frequent contact
on ot improved technologies and thereby

: , 8o & e . 8 StUd on 1CE .

\ underscores the significance of access to alternative Incom ]
o B 0me source
" aoting CrOP production by smallholder farmers. It has been observed that non fsarlrrrlx

_ome has @ s‘lgm-hczmt positive mfluence on farm productivity through its effect on
cultural capital investment (Ye et al.,2011).

Jsition of farm relative to source of irrigation water also had a positive influence on

~.~\;;ucti\'ity of maize. In other words, the closer the maize farm is to the water source, the

ygher its productivity. This is expected because water is likely to be more readily available
o farms located close to the water source than those that are farther away.

rhe implication of the direct and significant relationship between scale of operation (based
. size of farm holding) and productivity is that as scale increases, productivity also
_creases. However, some studies have suggested an inverse relationship between scale of
peration and productivity (Elibariki et al., 2008 and Unal, 2008). It is argued that small
“ms have more cropping intensity than large farms which translates to higher
roductivity. But as the results of the present study have shown, most of the farms were
woducing in stage one which implies that they were operating below the optimum (scale
Acient) size. Therefore, farms that are larger are likely to be closer to the scale efficient

farm than smaller ones. In that sense, the larger farms are expected to have higher
productivity.
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Maize

Tomato
0.99(8.06)***

B |

A“ arab

p———— Ri(‘i_/'r V7 “8)*** 073(5.52)’“‘* s ()()33(0]2)

variable 5705 03)** ‘)",(, ,(;; (0.20) 0.01(1.72)*  0.62(221) 0.086 (3.9 sy
“onstant 003 (107 000, 0007(1.22)  0.0039(071)  -0.01) ¢
HouselOIC LT ,002 (0.89) Ll
years Spent! | -0.006(:049)  -0.012(-1.04) -0.0067 (.
School 0,001 (-0.26) 0.0041 (0.61) (-0.15)
Imigatio? L0.013(0.61)  0.017(0.87) B0
cxperience 0011 (199 0.023 (1.19) ( Q.01+
s 5 244 ¢ 06 0 .
Contec 22207 .2.89¢-08 (-0.03) (1) 61 ?L74) ok O11 (2,10«
Non-Farm 1 03)* (1.2 .4 ol
Location : ’

0.006(-0.76)  -0.02 (-0.90) -0.0031(- -0.0043(-140  -017(-0.25
Age ' 1.45) b
*ok ok * B

Scale of 0.04 2.14)%*  0.18(-2.23)** 0.30(2.60) 0.27 (2.30) 0.12(-3.65)%xx
aperaHion .04 -0.003(-1.04 -0.0032(-1.33) -0.0039(-
;)istance to .0.004(-0.43)  0.002 (1.04) (-1.04) ( (-0.18)
mfrket 0.26 0.23 0.14 0.21 0.22
FR-valuc TS5 SR 2.05%* 2.09%* 7.24%%x

*Significant at 10 percent, **Sjgnificant at 5 percent, ***Significant at 1 percent
Source: Field Survey, 2013.

CONCLUSIONSAND RECOMMENDATIONS

Rice was the major crop grown in the area and it was also the most productive, By
opportunities exist in the area for increasing productivity of resources used in producing
each of the crops given the observed productivity gaps. The major determinants of
productivity were farmer's household size, number of contacts with extension W()fkcr
amount of non-farm income earned and scale of operation. |

E ggfiﬁitsigthi'smdy show in part tha.t productivity of resources in arable crop production
extension a eiislon (Il)r;)Ject could be lncrea‘sed.by promoting more interaction between
Siteiision Wgorker:nthu anneﬁs. More effective Interaction between the farmers and the
production technolo iess 001:14 promote appropriate gtilization of the inputs and other
However, for SHChagolicar; Increase crop ylelds which are currently below potentials
at affordable prices to the¥ 0 work, the Improved inputs have to be made readily available
Productiyity Suggests thatarfmers. Furthermpre, the positive effect of non-farm income 01
additiong] income other thaﬁnnirs gould Increase productivity if they have access 0
Ivestock rearing is alread What is earned from their own farms. In addition, sin¢
for developmeng asan j ypartof the culture of the people in the area, it could be targete’
portant alternative income source. Efforts should also be made

Promote pop g,
. “larm em T >
PTOCessmgoffarm r cf) loyment by establishing industries particularly those based 0°

Products such ag tomato andrice. in the aréa

Finally «;
Y, Since th

e stud : .

Y finding have showy that farmers were operating in stage 07"

N
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tion and that .xullc_ ofoperation positively influenced productivity, the farmers could
"“‘d‘”:c ¢heir productivity and income by increasing their farm sizes. Farmers cultivate
""{';“Jg;nm‘ under the schmm“ probably because of paucity of suitable land. This has
“’:fl'l\"l‘d pot just the number of farmers who could participate, but also the sizes ()flapd per
"‘.‘.:}\'11‘\‘”‘ Bringing all the planned arca for the irrigation project nto cultivation as
W ested carlier could alleviate this problem.
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