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Abstract: Problem statement: The crop in the irrigated scheme has faced by fol@nproblems
contributed to low level of productivity and higbsat of production of wheat. The crop is commonly
produced under pump irrigation from the River Nl River Nile State (RNS), wheat is grown under
the irrigated sector, the State is consideredsastable environment for producing this crop. Thelg
was conducted at Elzeidab irrigated scheme of RNM&wis regarded as the oldest and biggest
scheme belonging to the Ministry of Agriculture RNS. Approach: Primary data was collected by
using structured questionnaire for (70) randomlgced respondents. More than one technique used
to assess economic aspects of the crop. Cobb-Dopgtaluction function, descriptive statistics and
partial budgeting have been employed to analyzetimeary data. The study detected that the major
socioeconomic characteristics of Elzeidab farmeeseweducated, the scheme tenants have had a
cumulative experience in agriculture and averagefaize is found to be small and the majority
50% of surveyed tenants in Elzeidab scheme wettedeihe farming system of Elzeidab scheme is
dominated by wheat production which counts to 2504he farm land. The yield gab with the
potential yield obtained by Agricultural Researobr@bration (ARC) in the State amounts 66%. The
microfinance market in Elzeidab scheme is not weNeloped. Water charges in the scheme were
high. About 53% of the annual running expenses wdoeated for fuel that made irrigation costs to
be the highest single component of production coétthe crop, while irrigation water cost was
considered as the most agricultural constraing itleim was found to be as 19% of the total cost of
production as the highest percentage overall theabi@ cost itemsResults. The regression
analysis revealed that the most factors affectifgeat productivity under the study were: the
average of tenants’ age, family labor, distancenffttome to field, hired labor, distance of farm to
source of irrigation, number of irrigation, term iofigation. Furthermore, the weakness of wheat
production normally regards as a cost issue ankl ¢dicawareness wheat grower especially about
wheat technical packageConclusion: The study concluded that wheat production contebut
significantly to farm sustainability and contribute alleviation of malnutrition in the State. The
actual production constraints restrict the sustalitg of this important crop. The cooperation
between international organizations and governnmensditutions should tackle the hindrances of
wheat production and achieve stability of wheatefEhis a great potential for improvement the yield
of the crop and an intervention of the State isdedeto ease having the inputs of production
especially irrigation water inputs.

Key words: Food security,wheat production, Agricultural Research Corporati@ddRC), family
labor, elzeidab public, public schemes, surveyadrts, River Nile, field crop, food crop

INTRODUCTION wheat doughs that allow a wide range of food pregluc
(Claudiaet al., 2007). Over the past few years, wheat
Wheat {riticum aestivum) is a strategic crop in production, which is almost entirely irrigated, Haeen
Sudan. It is Sudan's second most important ceoeal f declining due to diminishing yields and soaringunp
crop in terms of consumption after sorghum. Theathe costs. Since 1999, the Government liberalized the
seed storage proteins are a major source of pratein wheat production regime and removed all support
the human diet, and are responsible for the prigsesf  programs. These moves have prompted many farmers
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to drastically reduce wheat cultivation and/or stvito ~ wheat yield include poor practices of technical
more lucrative cash crops, such as vegetables #nd gackages used by tenants, stress inflicted by the
seeds. Gezira, White Nile, New Halfa, River Niledan changing of environmental conditions especially
Northern States are the main suppliers for wheap.cr temperature beside the widespread of differentdiss,
The overall area under wheat in this year (2005i66) insects, pests, weeds and power failure that a
exceeded 290,360 feddan (122 000 hectares). companied by lack and high cost of fuel and sparésp
The River Nile State is considered as one of e p (© OPerate the pumps. Faéi al. (2004) summarized

States in the country. Although the State with itsthr‘;tdJgteivi{“ggn;?:‘ikogfpéogﬁggonsocuorgg%? V(\;I\E\I:esloh\,;
relatively cooler weather and fertile alluvial spihas a P y P P

. d h fh ) made it difficult for the farmers to realize thellfu
comparative advantages over other parts of thetoolm  qtential of the State. Further, development is

producing relatively high-value crops (wheat, fleans, considered by serious limitation on the two basic
citruses, mangos, dates, certain spices and medic@sources: land and water. Ahmed (2004) stated that
plants). Wheat is regarded as one of the majorewint the irrigation water significantly affects the crop
food crops in the State; the total area planteetuntieat  production in the State and the irrigated schemehe

for season 2005/06 is estimated at 75,434 fedddms. River Nile State are suffered of irrigation shodadue
State is consisted three types of schemes: privaté? inadequate supply of irrigation inputs in progiere
cooperative and public schemes with different petign ~ @nd at right prices.

relation systems. The optimum time for planting athe MATERIALSAND METHODS
November and temperatures during this period resdain
cooler than average. In almost all wheat growirgasr The study was carried out in 2006 at Elzeidab

the bulk of the plantings occurred on time. Thepublic irrigated scheme of RNS where wheat is
effectiveness of irrigation is determined by thecommonly produced under pump irrigation mainly from
availability and supply of fuel for pump irrigati@nd the  the River Nile. The sample size for this study & 7
degree of siltation in canals for larger schemes. tenants, which formed about 2.3% of Elzeidab scheme
The public schemes are the important ones fotenants. The tenants were selected randomly fram th
growing winter crops due to their high acreage esharscheme. The sample size was determined according to
and imply high number of tenants. Elzeidab publicthe level of the precision desired and availabitifythe
irrigated scheme is the oldest and the biggest oneesources in terms of cost, time and other relevant
belonging to the State Ministry of Agriculture.itas  facilities. As precision could be a achieved, #iet
established in 1904, the total area of the schesne random sampling based on convince and flexibilities
22,000 feddans. Elzeidab scheme adopted the cropith probabilities to size was used to determine th
sharing arrangement based on cotton productiore singolausible size of the targeted groups in Elzeiddieme
1904 as an initiation policy after establishment. | of the RNS. Integrated analytical techniques cosipgi
1939, the crop sharing was replaced by water rategobb-Douglas  production  function,  descriptive
based on the cost of pumping irrigation water. tate  statistics and partial budgeting are used to féaist
about 1952, the rates were increased on the base tivheat production and economics in area of the study
the costs of factor- inputs in irrigation and
administration had increased. Water rates have been RESULTSAND DISCUSSION
introduced with the advance in perennial and vegeta Starting with main socioeconomic indicators in the
crops. The delivery of the irrigation water for the study area, the average age of surveyed tenants on
scheme depends on pump irrigation system from th€lzeidab scheme is found as 39.91 years, while the
River Nile (RN). The RN is the main source of average family size of surveyed tenants ranges from
irrigation water for the scheme area, particulaidy 15 people. The surveyed tenants of Elzeidab scheme
winter season which is considered as the principleharacterized by high cumulative of experience year
season for State tenants, while the summer andnautu estimated as 19.9 years. The average farm sizheof t
“demira” seasons are ranked after it due to somescheme varies from 1- 28 feddan per farm household.
environmental aspects and that give advantages fdrhe study found that the average distance frommitéa
winter crops and versa for other seasons crops. residence to farm of the surveyed tenants as 2.@rdn
the majority of the tenants 85.7% of them are redtri
Problem statements: The last three decades witnessedThe level of education, at certain point, can iefiae
critical problems regarding wheat production. Thesethe adoption of modern technologies and improve the
constraints contribute to the low level and indtgbof farm system. The study found that all the surveyed
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tenants of Elzeidab are educated and all of theme we but absolutely, the irrigation water cost is coasidi as
male. The survey revealed that 74.3% were fullythe most agricultural constraint and that mighereb
occupied with their tenancies and about 84.3% eirth pe high cost pumping water from the River Nile anig
family members were shared on farm production ®ith ;¢ justified strict allocation among the differeatops

S 0
persons. The rese_arch d(_etects that the majority 5D% rown. The coming elaboration of the survey resialts
surveyed tenants in Elzeidab scheme were rentegl. Th. . :

ig. 2 discerned the cost items as the sequendkeof

farming system of Elzeidab scheme is dominated by

wheat production which counts to 25% of the farndla ~ Seasonal crop production operations.
The study detected that mainly about 13 cost

components as mentioned in the above figure; they
Situation of wheat in dominant crop combination of  constitute the cost of production and they accalinte
Elzeidab scheme: Information on the cultivated areas SDD 70054.2 equal about US $ 300. Irrigation cost
of agricultural products is as basic tools in prempp  component achieved the highest cost item as 19% of
import-export policies, pricing agricultural prodsc total production cost. The wheat growers in Elzbida
planning agricultural developments and other reieva Scheme pay the cost of this item as a fixed ratehfe
issues (Ashourlocet al., 2008). The winter seasonal Scheme administration at the end of the season.

crops of Elzeidab scheme occupy about 12000 fed CE b v f h ion:
t duction: As k
16000 fed which is equal 67% of the total cultivhte ,p " O0 Y (S S sential inibts

area of the scheme in season 2005/06. Wheat 'Sdregasurvey pursued to assess this component. The ebsear

as one of the important winter crops in the scherop  found that farm labour force in Elzeidab scheme

rotation covering 25% of the total cultivated land, comprises both family and hired labours accordimg t

followed by 19% for sorghum and 14% for onion, whil the production stage, size of cultivated area,rfonal

the lowest percentage 1% devoted for potato. abilities of tenants and the type of the crop. Weat
The other crops were ranked as 2, 2, 4, 5, 8d8 angrower tended to avoid hired labours to reduce the

12% achieved by spices, dry bean, maize, foddemgost of production, but sometimes and for some

vegetables, chick pea and faba bean respectivétlly, w production stages that require large number ofda®o

absent of lentil crop area due to some technicaforce, they found themselves compelled to hire laibo

production constraints. Figure 1 depicts that. Thegs), such as for pre-sowing land cleaning, canal

majority of these crops consisting wheat are caéiti as  cleaning, plots preparation, weeding, pest cordra

winter crops with exceptional cases for some ctbps  harvesting stages.

could produced in both winter and summer seasons

namely: maize, fodder and vegetables. Furthes, Parsetages o th ol ulivated ara of Ezidad

the sorghum crop usually sown at the end of summer ’

season (September) to be harvested at the middhe of

winter season (January). The harvested crops dibher — sorgtumio%

domestic consumption or/and as for earning cash. Vegetable 8%

Maize 4% — Potato 1% Fodder 5%

/ Wheat 25%

Faba bean 12%

Chick pea 8%

Spices 2% — G ion 149 Dry bean 2%

Production cost of wheat: Cost recovery is an
important reform strategy in agricultural advisory Fig. 1: Situation of wheat crop in dominant crop

services. A number of different countries have combination of Elzeidab scheme
contracted out advisory services to private pra@ds
ha.Ve leGI’SIfIEd the fundlng of thIS aCtIVIty (Mt al.’ Percentage share of wheat variable cost components

2008). Production economics play a unique role in %
farm management (Doll and Orzem, 1992). :

The dominant conception of production cost in the z ;
area of study is known as the cost of material tsypu
labor force, services and the management used ir
producing a certain goods or/and crops. Many ssudie
showed that the cost of production overall the Ri¥S
leaded to the low profit. The high cost of prodomti Fig. 2: Percentages share of wheat variable cost
attributed to high cost of numerous of productiopuits, components in 2005/06
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The prevailed sources of finance according o Elzeidab surveyed tenants in ‘000 D scheme surveyed tenants have to depend on their own
5 L2000 resources of about SDD 2379 for a farm, while the
S 5000 other informal financing sources represented 2.8% f
f o village merchants (about SDD 170000) and 1.4% for
Z 2000 relatives (SDD 50000)
o Self Agmk Agn;mstry Merchants Relatives
Sources of finanace Wheat productivity in area of the study: The

profitability of adopting new irrigation technolas
Fig. 3: Prevailed sources of finance in the areghef  depends on the level of productivity improvemerit(L

study 1994). Wheat yield achieved by Elzeidab surveyed
Table 1: Investigates gross margin analysis of wheaElzeidab tenants was generally . low 675.90 kg/feddar_1 when

scheme compared by research yield reported by the Agricalt
Production cost (SDD/feddan) 700542 Research Corporation (ARC) which formed 2000
Average yield (kg/feddan.) 67500 kg/feddan. Yield gap of 66% apply for wheat crop,
Average price (SDD/kg) 110.00 indicated that much potential gap exists to incethe
Gross return (SDD/feddan.) 74349.00 gcheme’s yield of wheat
Gross marginal revenue (SD/feddan.) 4294.77 )

Sour ce: Author field survey (2006 .
Yy (2006) Analysis of wheat returns. The surveyed tenants

Table 2: Investigates gross margin revenues of siefe crops in reported that the production cost was less thagithes

Elzeidab scheme, season 2005/2006 (SD/feddan) returns, in other words, the cash outflows was fleas
Seasonal crops Gross marginal revenue (SDD/fe)idan.the cash inflow and there was a surplus of SDD
\lé\ghb?gean g%gjg; 4294.77 Table 1 shows that. The gross margin emuati
Chickpea 87749 24 was used to _a(_:hieve this analysis. Gross_ margin in
Dry bean 97950.00  simple words, it is equal to gross income dividgcbt
Onions 6553840  sales. Gross margin is a good indicator of how
f/gigzum 322%‘22 profitable a firm is at the most fundamental levithe
Potatoes 39200.00 genergl mathematical form for the gross margin
Source: Author field survey (2006) analysis used to calculate the gross margin asvioll

The surveyed tenants reported that two family membe g\ = GR — TVC
contributed in wheat production stages as family

labours and the hired labour for the crop variesnfr

stage to another. The study was estimated whemiuta ~ Where:

requirements as 15 man-days and it achieved loffM = Gross margin of each crop per feddan in SDD
labour productivity of 45.06 kg/man-day. GR = Gross revenue of each crop per feddan in SDD

TVC = Total variable cost per feddan in SDD
Finance of wheat: The formal financial system

_Flj_rhoevrlgs) Sreorr]r!)(l)sstmo?a‘lafrigrss Zgg&eg;;eﬂﬁﬁﬁor%’arg?rsElzeidab scheme for season 2005/06 was expressed in
' Sudanese Dinar (SDD) as discerned in Table 1.

of finance. Loans extended by friends and relatives Table 1 also investiqates that. althouah the aross
mostly without interest, constitute the non-comrarc . 9 » althoug 9
argin of wheat was found to be positive, but itswa

segment. In the commercial segment a range of peo . : :
g g g P pow as feedback for its average cultivated arewef

like traders, agricultural and professional money X ;
lenders operate (ljami, 1994). The formal finantehie consider the opportunity chance of the wheat areh a

River Nile State usually comes from Agriculturalria 1tS remaining period within the rotation at botivée
of Sudan and State Ministry of Agriculture. Therfoof ~ farm and scheme. The RNS experienced increasing
finance is often in kind and some extend in cash, b input prices in the last decade and that might a&rpl
considered insufficient to meet the actual costthe high cost of wheat production. According tosthi
requirements for farm operations. The study rewkalefact, wheat could be assessed as infeasible criggaun
that both of the formal sources of finance mentibne improvements are made.
above provided means for only a small percentage of Table 2 shows gross marginal revenues for numerous
the total respondents; 1.4% of the total surveyecseasonal crops in Elzeidab were exceeded the gross
tenants. Figure 3 illustrates that 93% of Elzeidabmargin of wheat indicating their highly profitabyli
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The research revealed that the gross margin for
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Table 3: Wheat regression equation results

Standard t- Level of
Variables Coefficients errors  values Significant (*
Intercept -13.482 6.220 -3.169 *
Age -0.264 0.629 -2.700 *
Family labours (man-day/fed) 0.400 0.694  4.013 >
Hired labours (man-day/fed) 0.942 0.509 5.303 ok
Home to field (km) 1.120 0.929 8.096 il
Farm to source of irrigation (km) -0.819 0.000 @&R9 ok
No. of irrigation (per season) 0.421 0.419 2.533 *
Term of irrigation (hour/fed) -1.446 0.765 -5.875 ki

Source: Computed from the field survey data, 2006; R-sewa0.93
Adjusted R-square = 0.88; F-value = 17.87; *: =nffigant at 90%
level of probability; ** = Significant at 95% leveif probability; ***:
Significant at 99% level of probability

Wheat regression results: Analysis of efficiency of

resource allocation can be accomplished by estimati
input response or production functions for variousps

and examining resource use through productio
economics analysis. The data were statisticallydfit
several algebraic forms of production functions,
few of which were the linear model,

Douglas, th dratic and the Cubic f d . : .
ouglas, the Quadratic an € ~ublc Torms Werarespecnvely. The family labour considered as dme t

‘main labour force farm operation and their sharkk wi

used for this purpose (Worku, 1971). Instead
frequently used method for estimation is the Cobb

Douglas approach due to its ease of estimation an

interpretation (Lin, 1994).

The model for the implemented study is based o
Cobb- Douglas production function using the prindeta
of the field survey 2006 and hence, it was analyzgd

the Cobbfimcrease of 1% in hired and family labour will caus

6 (3): 332-338, 2011

Age of tenants. The age of tenants has got coefficient
of -0.26 which is significant at 90% level of
significance. Since this coefficient in represehe t
elasticity which indicates the change in the wheat
productivity in season 2005/06, a one percent asze

on tenants’ age will decrease the yield by 0.26%e T
study revealed that the ages of more than 68% of
Elzeidab tenant were above 30 years. As known
younger tenants adopted new ideas and technologies
more rapidly than older ones.

Hired and Family labours: The numbers of hired and
family labours have got coefficients of 0.94 and(0.
which significant at 99 and 95%, respectively. The
coefficients of these independent variables innioelel

Jepresent the elasticity which explains the chaimge

wheat yield to the change in the hired and family
labours. The elasticity form represents: a relative

elative increase of 0.94 and 0.40% in yield of athe

(aontribute positively for farm production and incem
while the hired labour considered as second offtion

[Flzeidab farmers. The decreasing of labour supply

coupled with high wages led most of the farmers to
avoid item of hiring labour, this explain why farree

using the software program SPSS. The model used {gnore some of manual agricultural practices, megeo

satisfy some of the specific aims of the reseascfanas
the factors affecting WUE of the seasonal crops o
Elzeidab scheme are concerned. The model undetieok
wheat crop as a case for the seasonal crops diigsto
biggest area share and it was considered the pigtiuc
of wheat crop (kg/fed) for season 2005/2006 as rubpe
variable, while the average of tenants’ age, fataibpurs
(man-day/fed), distance from home to field (km)edi

due to their poor financial resources, some ofineaily
fmembers left agricultural occupation to other j@insl
also the absence of financial sources.

Hometo field distance: Home to field variable has got
coefficient of 1.120 for wheat yield in 2005/2006
season which is significant at 99% level of sigmfice
and that statistically means the change in the tvhea

labours (man-day/fed), distance of farm to sour€e oproductivity in season 2005/06, a one percent asEe

irrigation (km), number of irrigation (per seasoi@m of
irrigation (hour/fed).

on the distance of home to field will increase yiwd
by 1.120%. This interpretation investigates thersjr

All the variables have the expected correct signse|ationship between distance and farm management,

with their coefficients passing the t-test at diffiet
significant levels. The F-statistics of 15.11
significant. The model is specified in a linearelan
form, hence, the coefficients of the variables espnt
the corresponding elastic ties and that indicate th
relative change in water applied to the wheat crop

is

(m¥fed) relative to relative change in independent

variables. The variables included in the model wbkee
average of tenants’ age, family labours (man-day/fe
distance from home to field (km), hired labours (ma
day/fed), distance of farm to source of irrigatigm),
number of irrigation (per season), term of irrigati
(hour/fed), were found to be significantly at diffat
levels as illustrated in Table 3.

336

however, as a fact that the management should iapro
according to the term devoted for the farm
management. The study revealed that average distanc
from the tenants residences’ to their farms ranged

getween 2-20 km to be crossed on food or by animals

as primitive means, hence, the tenants might sgend
long time in their fields to a void movement andatth
will save their time and efforts.

Distance from a farm to irrigation sources. The
coefficient for the distance from source of irrigatto
a farm was found as 0.819 of wheat yield, which is
significant at 99% level of significance. The cagéint
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represents the elasticity of the distance from cowf

Conclusion of the regression analysis. The regression

irrigation to a farm variables show the changehia t analysis revealed the most factors affecting wheat
wheat productivity in season 2005/06; one percenproductivity in River Nile State in season 2005/200
increase on this variable will decrease the yield b Wwere: the average of tenants’ age, family labouar(m
0.819%. Numerous researches revealed that thendesig day/fed), distance from home to field (km), hireddur

surface irrigation net in most of the developingirtdes
characterized by inadequate of irrigation watetriigtion

particularly at that tail-canal. As a technical tfac

increasing of distance from source of irrigatioratéarm
will ensuing increasing of irrigation water losagedo the
water percolation and evaporation. The age of xistemt
irrigation system in Elzeidab scheme exceed 106sysad
the partial rehabilitation constructions were ddrem

time to time which are not sufficient to bridge geheme
to the efficient condition.

Number of irrigations. The number of irrigation
variable of wheat in 2005/06 season has got caeffic

(man-day/fed), distance of farm to source of itiga
(km), number of irrigation (per season), term of
irrigation (hour/fed), were found to be significgnat
different levels as illustrated in Table 3.

CONCLUSION

This study explore some of the findings of thédfie
survey for Elzeidab area in RNS and it describesl th
wheat production activities situation and conclasio
drawn obtained from numerous analytical tools as
follow: (1) The farming system of Elzeidab scherse i
dominated by wheat production which counts to 25% o
the farm land. (2)The yields of wheat crop in Edzdi

of 0.42 which is significant at 90% level of scheme were found to be lower when compared with
significance. This is elasticity form: a relativeciease the average yield reported by ARTC. (3)Water charge
of 1% in number of irrigation will cause a relative for Elzeidab public irrigated scheme regarded as a
increase of 0.42% in yield of wheat. Numerouspyrden for wheat grower. (5)The research found that
previous studies revealed that the most agriculturae irrigation cost item was found to be as 19%hef
constraint in Northe_rn Sudan is shortage of iri@at  tota] cost of production as the highest percentageall
(Saeed, 1988; Salih, 1996). All of them found thatihe yariable cost items. (6)The costs of irrigatitamd

irrigation water significantly affect the crop proztion

in Northern Sudan. The majority of the studies

mentioned that the irrigation shortage may belatted
to inadequate supply of irrigation inputs such asl,f
spare parts, labor and their unavailability in gmopme
and at right prices for public and private sectbine
impression of readers for this analysis might figit
there is conflict between actual quantities of &upl

water and the water shortage ensuing from the numbe

of irrigation, but substantially, this confirm tkeers
inefficiency of irrigation water use due to the nse of

the water by scheme management and the tenarts at £

field level.

Term of irrigation: The term of watering per hour/fed

has got coefficients of -1.446 which is significaatt
99%. Since this coefficient in represent the etitgti

which indicates the change in wheat productivity in
season 2005/06, a one percent increase on theotferm
the wheat
productivity by 1.446%. The research detected that

watering per hour/fed will decrease
Elzeidab surveyed tenants over-irrigated their ceals

crops entirely and economically,

technically will effects soil efficiency (i.e., $aity,
decreasing air portion of soil) and plants (i.edding)
and that to low productivity.
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this misuse of
irrigation water led to waste water resources and

preparation and harvesting are the highest casisite

the process of wheat production. (7)The unfavorable
climatic conditions, poor cultural practices andrsge

of irrigation are the most important factors lowerithe
yield of the crop. (8) The unavailability of formfahance
and limited informal finance as well as high co$t o
wheat production are usually decreasing farmetstms.
Accordingly the study proposed the following
recommendations:

Because irrigation water is the main constraint
facing wheat production in the studyarea due to the
high input cost, intervention is needed to ease
having this inputs either by subsidizing it or
providing means of credit to enable farmers to keep
their pumps working

e The study unveils the low value of the wheat crop
particularly which is as strategic crop, so that it
should be encouraged to secure food. The
encouragement policies can imply reducing the
cost of production or by incentive the wheat
growers of the scheme by buying their products at
satisfying prices

Limited required inputs with a reasonable or
subsidized prices as well as intensive role of
extension are urgently needed to help wheat
farmers to trace the recommended package
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« Improving finance institutions will enable the Doll, J.P., and F. Orazem, 1992. Production Econsmi
tenants to improve their resources use and Theory with Applications. 2nd Edn., Krieger

significantly increase their farm returns Publishing Company, ISBN-10: 0894647695, pp:
470.
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