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ABSTRACT

The study analyzed profitability and technical @éncy in irrigated onion production under
Middle Rima valley irrigation project in Goronyoplto State Nigeria. The primary data used
for the study were obtained using structured goesgire administered to 90 randomly
selected farmers. Descriptive statistics, grossgimanet farm income, gross ratio, operation
ratio, return on investment and stochastic frorgi@duction function were used to analyze the
data. The result showed that estimated gross mamginfarm income; gross ratio; operating
ratio; and return on capital investment gives aimeged values of N367,332.73 per hectare,
N347,792.54 per hectare, 0.25,0.21 and 3.58 rasphctThe mean efficiency obtained was
94.67 percent indicating that there was a 5.33quérallowance for improving efficiency. The
result also showed that, farmers’ educational leyehrs of farming experience and access to
extension service significantly influenced the farsi efficiency positively. It is recommended
that relevant policies that would enhance the tieethrskill of the farmers and access to to
extension services should be evolved by the stdétets

KEY WORDS: Irrigated Onion Production, Gross MargBtochastic Frontier Production
Function, Efficiency Measurement.

INTRODUCTION

Onion @llium cepa) is a vegetable crop belonging to the family ofiageace (Alabi and Adebayo 2008). Since
Onion is essentially an out of season crop, predtien hydro-agricultural lands, production is comnrcsed in the
north of Nigeria, more specifically in the dry tioal zone. In this light, the greater part of onipoduction in
Nigeria is undertaken in the north of the counpgdfically in Kaduna, Kano, Jigawa, Katsina, Sak®lateau and
Bauchi States. The natural features of these regiespecially the presence of flood prone plairts rarer basins
and above all the development of vast irrigatedisacreate conditions that greatly favour the dgwalent of this
crop. Onion needs drained soil adequately supplitd humus, alluvial types of soil, well-drainedtfee loam and
most sandy rich in humus. The soil which onionlanfed must be capable of retaining moisture dudingseason
because there is the need for high organic matteteat in the soil (Anyanwu, 2003). Onions are geodrces of
carbohydrates, vitamin A,B and C (Anyanwu, 2008)sIgrown and consumed in green state and as enbtubs
(Thompson and Kelly, 1987). The average calculat@tual onion consumption was as approximately @ 3
person across the world (FAO, 2006). Onions aret rofbsn used to enhance flavours in a wide rangeecipes,
soups, sauces, stews, salad and for seasoning (fbaalko, 1983).

The bulk of onion production is from the dry seasoopping system particularly under irrigation etNorthern
States. The importance of irrigation as a meansaséasing agricultural productivity necessitatied éstablishment
of River Basin and Rural Development Authoritiestbg Federal Government of Nigeria in 1979 afterciwtthe
Middle Rima Valley Irrigation Project, Goronyo wambarked upon in 1984. Okekeal (2007) reported that the
corporate goal of this irrigation project was tosem a systematic and consistent programme of ssinge
developing and conserving available water resousitisa view to improving the socio-economic stadmsl quality
of life of people living within the catchment aretisough the supply of water for irrigation in crgpoduction
(especially onion), human and livestock consumptfiameries development and industrial use. Howexrmuch
attempts have been made to analyze the profitahbitit technical efficiency of
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onion production under this irrigation scheme. bhead objective of this study is to evaluate thefitability and
technical efficiency in irrigated onion productionder Middle Rima valley irrigation project in Gorw, Sokoto
State, Nigeria. The specific objectives are toefigmine the socio-economic characteristics of seanfarmers in
the study area; (ii) evaluate the gross margiraai@ed onion farmers under the irrigation schenue(ai® estimate
efficiency and its determinants in onion productiover the irrigation scheme.

Tablel: Socio-econof@ltaracteristics of Sampled Farmers.

Variables. Frequency Percentage
Sex

Male

Female 864 93.3
Marital Status 6.7
Single

Married io 88.9
Divorced > 4.4
Widow(er) 4 2.2
Age (years) 4.4
21-30

31-40 22 13.3
41-50 36 27.8
51-60 15 40.0
>60 5 16.7
Education 2.2
No Formal Education a4

Primary 40 48.9
Secondary 4 44.4
Tertiary 5 4.4
Household Size 2.2
1-5

6-10 > 64.4
Years of Farming 35.6
Experience

1-5 33.3
6-10 28 53.3
11-15 10 111
16-20 > 2.2
Means of Land

Acquisition 42 46.7
Owned 3 3.3
Gift 13 14.4
Family 12 13.3
Rented 20 22.2
Inherited

Source: Field Survey, 2008

METHODOLOGY

Study area: The study area covers a total of 17h@®fares on both sides of the Rima River betwkerGoronyo
Dam near the village of katsire to the north east about 5km downstream of the village of Shinak¢éhe south-
east between longitudé 39" and 85" east and latitude 125" and 1331" north (MRVI, 2001). The major ethnic
groups are Hausa, Fulani and Zabarma who are mgimolyers of rice, onion, garlic, wheat, sorghum ater
moisture sensitive high value vegetable crops. dlheate is sudano-sahel savannah type. The anau#hl is
between 579mm to 674mm with average monthly tentperaanges from 2€ and 33C (Okekeet al, 2007).
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Sampling Technique: Primary data were collectedhfrinety respondents who were randomly selectea fitoe
list of participating farmers in the Sokoto RimasBeaand Rural Development Authority (SRRBRDA) dgri2007
farming season. The data were collected with tledfistructured questionnaire designed in line whfectives of
the study.

Data Analysis
Descriptive Statistics: The method employs arithenetean, frequency distribution, percentage et@ fEthnique
was used to group and summarize the data obtaiogdthe field.

Table2: Estimated Gross Margin Analysis for latied Onion Production

Cost Items and Revenue Cost/(hb) % of Total cost
Variable Cost

Water 2,883.85 2.36
Labour 26,765.17 21.93
Fertilizer 54,517.95 44.66
Agrochemical 8,557.23 7.01
Seed/Seedling 5,677.38 4.65
Transportation, packaging and

handling charges 4,137.79 3.39
Total Variable Cost 102,539.37 83.99
Fixed Cost

Pump rent and Maintenance 16,257. 09 13.32
Farm tools (Depreciation) 3,282.50 2.69
Total Fixed Cost 19,539.59 16.01
Total Cost 122,078.96 100
Returns

Gross Income 469,871.50

Gross Margin 367,332.13

Net Farm Income 347,792.54

Returns on Naira Invested 3.58

Operating Ratio 0.21

Gross Ratio 0.25

Source: Field Survey, 2008
Gross margin: This is the difference between thes&Farm Income (GFI) and the Total Variable Co%Q). It is
a useful planning tool in situations where fixegital is negligible portion of the farming enteg@s in the case of
small scale subsistence agriculture (Olukosi arhBor, 1988).
GM = GFI-TVC

Where GM = Gross Margin, GFI = Gross Farm IncoméCE Total Variable Cost.
Gross margin analysis is one method of calculgpirgfitability of small scale cropping enterpris&3lkosi et-al,
2006).

Gross ratio: This is is a profitability ratio thateasures the overall success of the farm. The ltheeratio, the
higher the return per naira.

GR= T E
- Gl

Where GR = Gross Ratio, TFE = Total Farm ExpensddGl = Gross Income.

Operating Ratio: The operating ratio is directljated to the farm variable input usage. The lower ttatio, the
higher the profitability of the farm business.

TOC
OR=——
Gl
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Where OR = Operating Ratio, TOC = Total OperatingtGnd Gl = Gross Income.

Return on Capital Invested: This is defined asgrmargin divided by total variable cost.
GM
Rl = ——
TVC

Where RI = Return on Capital Invested, GM = Grossdih and TVC = Total Variable Cost.

Table3: Summary Statistics of the Variables incBéstic Frontier Model

Variables Minimum Maximum Mean Standard Deviation
Output (tons)

Farm Size (ha) 0.70 17.00 4.6030 3.3166
Labour (Man-days) 0.25 2.75 0.53 0.4117
Fertilizer (kg) 110.25 148.38 123.96 75.1631
Agrochemical (Litres) 50.00 2250.00 273.89 263.9616
Age (years) 0.00 17.00 3.57 3.2998
Household Size 25.00 65.00 42.77 9.3159
Education Level (years) 1.00 10.00 1.65 1.5152
Years of Experience 0.00 13.00 5.24 4.0260
Number of Extension 2.00 20.00 7.67 3.7716
Contact 0.00 4.00 2.31 0.6811

Source: Field Survey, 2008

Production Function Analysis: A stochastic frongeoduction function that incorporated inefficienfagtors were
estimated using Maximum Likelihood Estimation (MLigchnique to obtain farm specific technical efficties as
well as their determinants. The stochastic fromii@duction function was specified as:
LY, = B, + 24,LnX, +V, -U,
Where
Ln = Natural logarithm;
| = ith sampled smallholder farm;
Y = Value of farm output from farm |;
Xs = input variables in the model, and
X1 = Farm Size (in hectares);
X2 = Labour (in man-day);
X3 = Fertilizer (kg);
X4 = Herbicides (litres); ;
B3 = Input coefficients for the resources used odpction;
Ui = Farmer specific characteristics related todoiaiion efficiency;
Vi = Statistically disturbance term.

The explicit form of the Cobb-Douglas functionafrfois written thus:
INY =pg,+p,InX, +4,InX,+4,InX,;+4,InX,+V,-U,

Where Y1, X1, X2, X3, X4 and X5 are as defined iearlThe Vi's are assumed to be independent anutimigly
distributed (iid) normal random errors having zenean and unknown variance. Ui's are non-negativelam
variables called technical inefficiency of prodoctiof the respondent farmers which are assumed todependent
of the Vi's such that Ui's are the non-negativentration. (at zero) at the normal distribution wittean pu and
varianceds?2

1= 0+ 0Ly +0,Ly +05l5 +0,L, + 05y
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Z1, Z2, Z3, Z4 and Z5 are the age, household &xe| of education, years of farming experience aodess to
extension agents (number of contact) of thiaimers respectively and tie andss are known scalar parameters to
be estimated.

The variables like age, household size, level afcation, years of farming experience and accessxtension
agents were included in the model for the techninefficiency effects to include positive effect§ farmers
characteristics on the efficiency of production.

Table4: Maximum Likelihood Estimates of Paramet#rshe Cobb-Douglas Frontier Function for Irrigat@®dion
Production in Goronyo, Sokoto State.

Variables Parameters Coefficients t-ratio

General Model

Constant 130 -45.548 -19.750%**
Farm Size (ha) (X1) R1 0.175 3.060%**
Labour (Man-days) (X2) 2 -0.194 -2.403***
Fertilizer (kg) (X3) 33 8.145 51.046***
Herbicide (Litres) (X4) R4 0.252 2,427+
Inefficiency Functions

Constant 50 0.090 0.175N.S
Age (years) 31 0.026 0.313N.S
Household Size 82 0.007 0.215N.S
Education Level (years) 33 -0.043 -2.609***
Farming Experience (years) 34 -0.022 -1.813**
Extension Contact 85 -0.047 -4.84%**
Diagnosis Statistics

Sigma-squaré? 0.7672 6.059%+*
Gammay 0.2782 7.393%**
Log likelihood function -9.43

LR Tes 2.4%

Source: Computed from MLE Results
* = Significant at 10% level; ** = Significant ath level; *** = Significant at 1% level. NS = Notgiificant

The technical efficiency of the farmers is exprdsas:
TE; = exp(-Ui)

RESULTS AND DISCUSSION

Socio-economic characteristics of sampled farnt&osne socio-economic characteristics may influemgeroin the
area. The variables analyzed in this study inclede, marital status, age, education, household gears of
farming experience and means of land acquisitiabldl shows that majority of the respondents (93.@%re
males. This is a manifestation of gross inequatitgender distribution and calls for concerted effio empowering
the women to contribute their own quota to producin the study area. It is also shown in the tahée 67.8% of
the sampled farmers were between the ages of 38@&wydars. Thus, majority of the sampled farmerseweaiddle
aged, which could result in a positive effect oadurction. The modal class of educational levelespondents was
non-formal education (48.9) followed by primary edtion (44.4%). This is not surprising outcome las $tudy
area falls within educationally disadvantaged stai€ Nigeria. Only 2.2% had tertiary education. [€dbalso
showed that 64.4% of the farmers had less tham@yfanembers while 35.6% had 6 to 10 members. Gélyein
agrarian settlements, a large family size guaranfes and cheap labour. The table revealed th&98®f the
farmers were within the range of 0-10years farméxperience, while13.3% had 1llyears and above farmin
experience.

Gross Margin Analysis of Irrigated Onion FarmerBeTestimated gross margin analysis for irrigatedrofarmers

is shown in Table2. The table showed that cosenflizer constituted 44.66 percent of the totadtoof production

in irrigated onion farming followed by labour, pumment and maintenance with 21.93 and 13.32percents
respectively. A confirmation of profitability ofrigated onion production
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is shown by a net income ef3M7, 792.54. Also, the return on a naira investad-M8.58 while gross and operating
ratios were 0.21 and 0.25 respectively. All théosatvere less than 1 indicating profitability oétfarming.

Production Analysis: The summary statistics ofihdables for the frontier estimation is preserite@able3. They
include the sample mean and the standard devifiitosach of the variables. The mean of 4.6030tdranimn per
annum was obtained from the data analysis witlamdstrd deviation of 3.3166

The large size of the standard deviation confirtiied most farms operate at different scales ofatfmr. Analysis
of the inputs also revealed an average farm sife5%ha per farmer an indication that the studyeced small scale
family managed farm units. The average labour &.9@ man- day showed that onion farmers relied ihean
human labour to do most of the farming operations.

The analysis of other input variables showed tharmalues of 263.96kg and 3.30litres for fertiliaad herbicides
respectively. All these findings point to the claegistic nature of subsistence farming which dates agricultural
production in Nigeria.

Variables representing the demographic charadtristf the sampled farmers employed in the analgéithe
determinant of technical efficiency include agettoé farmers, household size, educational leveheffarmers,
years of experience and number of extension cantdtie average age of the farmers, household iz, of
schooling, years of experience and number of eidarsontact were 42.77, 1.65, 5.24, 7.67 and 2e3pectively,
meaning that the farmers were relatively young amedducated.

Table5: Distribution of dfenical Efficiency Indices among Farmers in thed$tArea

Efficiency Class Frequency Percentage
Index

0.00 - 0.10 0 0
0.11-0.20 0 0
0.21-0.30 0 0
0.31-0.40 0 0
0.41-0.50 0 0
0.51-0.60 0 0
0.61-0.70 0 0
0.71-0.80 0 0
0.81-0.90 7 7.78
0.91-1.00 83 92.22
Total 90 100.00
Mean 0.9467

Maximum value 0.9993

Minimum value 0.8755

Source: Computed from MREsults

The stochastic frontier production function estiesabf irrigated onion producers in the Goronyo, @olState are
presented in Table 4. The Table showed that th#ficieats of land, fertilizer and agrochemical hid expected
positive signs which indicated that a unit increiasthese inputs will lead to increase in the grastput of irrigated
onion. These variables were statistically significat 1% level. The coefficient of labour is negatiThe estimated
elasticities of mean output with respect to laradholur and fertilizer inputs were 0.175, -0.194,48..and 0.252
respectively. This means that for 1% increase éa aultivated to irrigated onion, the output wiltiease by 17.5%.
1% increase in the amount of fertilizer and hed#capplied to onion also increased onion outpu814.5% and
25.2% respectively. However, a 1% increase in lalb@ereased onion output by 19.4%. The elastiGtyrates of
land, fertilizer and herbicide are statisticallgrsficant at 1% levels. The sum of the elastic8y3{8) indicated that,
the irrigated onion farmers were operating in th@éasing return to scale region
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The estimated coefficients of the inefficiency ftiao provide some explanations for the relativecahcy levels
among individuals’ farms. Since the dependent wégicof the inefficiency function represents the moof

inefficiency, a positive sign of an estimated pasten implies that the associated variable has ativegeffect on
efficiency and a negative sign indicates the revefhie negative coefficients for education, farmémgerience and
extension contacts imply that educated farmeesfahmers with high farming experience and extensimntacts in
irrigated onion production were more technicalfjceent meaning that as the level of educatiorgrgeof farming
experience and access to extension services gertda the study area, the technical inefficientyhe farmers
decreases. Also, negative coefficient for age aadséhold size implied that the farmers’ level ofhigical

inefficiency declined with increase in age and letwdd size.

The sigma square (0.7672) is large and statisficgtinificant at 1 percent. This indicates a goitdahd the
correctness of the specified distributed assumptibthe composite error term. The gamma r@atio of 0.2782
which is significant at 1% level implied that abd@®.82 percent variation in the output of irrigatadon farmers
was due to differences in their technical efficiesc

Technical Efficiency Estimates of the Farmers

The technical efficiency indices were derived frtime MLE results of the stochastic production fumefiusing
computer programme FRONTIER 4.1. The indices inl@alshowed that the technical efficiency of the glkeah
farmers was less than one (less than 100%), ingplyiat all the farmers in the study area were peodubelow the
maximum efficiency frontier.

Some farmers demonstrated a range of technicaiafiy of 0.9993 (99.93%) while the worst farmed rea
technical efficiency of 0.8755 (87.55%). The meaahnical efficiency is 0.9467 (94.67%), implyincation the
average, farmers in the study area were able @rohtlittle over 90percent of potential irrigatesion output from
a given mix of production inputs. From the resultgained, although farmers were generally relagiedficient,
they still have room to increase the efficiencytheir farming activities as about 5.33 percentcedficy gap from
optimum (100%) was yet to be attained by all fasner

SUMMARY AND CONLUSION

This empirical study is on profitability and tecbai efficiency of irrigated onion production unddiddle Rima
valley irrigation project in Goronyo, Sokoto Statfégeria. The study showed that irrigated onion picithn was
profitable with a net income 6347, 792.54 per hectare. A Cobb-Douglas produdtiontier was estimated by
maximum likelihood estimation method to obtain Métimates and inefficiency determinants. The MLE.Hss
revealed that TE of irrigated onion farmers varteee to the presence of technical inefficiency @ffdn onion
production. Size of farmland, labour, fertilizerdaamgrochemical were found to be the significantpation factors
which accounted for changes in the output of itedaonion. The distribution of the technical eficty indices
revealed that most of the farmers were techniceffigcient with mean TE index of 0.9467 (about 9222f the
farmers had technically efficiency above 90%). Thsults of the inefficiency model showed that tlyears of
education, farming experience and number of exbpensintacts significantly increased the farmerghtecal
efficiency.

This study showed that irrigated onion farmers wesefully technically efficient and therefore tkeis allowance
of efficiency improvement by addressing some imgutrtpolicy variables that could negatively and trosiy
influence farmers’ levels of technical efficieneythe area.

POLICY IMPLICATION AND RECOMMENDATIONS

The policy implication of this study is that thésescope for raising the present level of technidfitiency of onion
production in the study area given the variatiothimlevels of technical efficiency i.e. the meachnical efficiency
of 0.9467 could be increased by 5.33% through batte of available resources. It was shown thatatihn (years
of schooling) had a positive correlation with teidah efficiency and therefore farmers should beoemaged to
improve their levels of education by registering Adult/Continuing Education Centers in the areaisltalso
recommended that more dams
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should be constructed and irrigation equipmentprbeided for the farmers in the area to supply whdeirrigation
of farmland. Extension agents should be provideddigseminate research findings to farmers on modern
technology.
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