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AbstracB Irrigation methods are significantly affects crop irrigation are widely applied in RNS; however, the use of
yield. Field experiment was conducted to evaluate thenodern techniques is inevitable in the near future because of
performance of center pivot irrigation system (CPS) andhe degradation of soils, salinity problem and the high
surface irrigation (SI) system with view to water applicationevaporation rates caused by traditional irrigation methods [1].
efficiency (Ea %), disibution coefficient (Du %), storage The improed utilization of both water and land are problems
efficiency (Es %), coefficient uniformity (Cu %) Scheduling of major concern in many countries, particularly those with
coefficient (Sc %), yield and water use efficiency (WUE) atsemtarid climates. Water for irrigation is a serious limiting
two projects in the River Nile State (RNS), Sudan during théactor. In order to utilize limited water supplies to the best
winter season of 2012012. The resultshowed that the Cu, advantage, the mwbds by which irrigation water is applied to
Du, Ea and Sc % for the CPS were higher than those recorddte soil may need to be critically evaluated, where there is a
by Sl in the both seasons. Also, results revealed that the yieldaste, methods need to be improved for efficient application.
of wheat and potato under CPS was higher than the SI. THeée application of modern irrigation techniques has occupied
total amounts of water applied under CPS were 904®4t) large part in irrigationmethods and received considerable
and 11024 ra hal (potato), while under the SI were 20000 attention in the world in recent years, particularly in
(wheat) and 22857.6 3nhal (potato). Technicalvater use developing countries, so no doubt it becomes vital to conserve
efficiency (TWUE) values for wheat and potato under the CP&nd economize water use and can best be achieved through the
system were found to be 1.913, and 0.205, respectively. Whilgse of improved irrigation techniques, amgothis techniques
the correspnding values under the S| were 0.536, and 0.05center pivot (CPS) irrigation system is a wide diffusion
respectively. With careful management, the CPS under theorldwide because of their advantages relative to other
study can produce high irrigation efficiency and high TWUEirrigation systems e.g. drip and sprinkler and supplying
values, which mean higher crop production of with fewerbalanced and adequate doses of fertilizers [2], CPS have many
amounts water applied. charaterizes are high uniform and efficient water
applications, high degree of automation, and ability to apply
water and nutrients over a wide range of soil [3]. In Sudan
CPS introduced mainly in the RNS for the crops production
| INTRODUCTION because it ds eclanata, eihancetagricuituralp r o
: production, optimize water use and decrease operation costs of
Sudan is mainly an agricultural country. More than 80% oirrigation by reduce the power used and other advantages.
the national wealth depends on agriculture which is either rairHowever research on this topic is still at a very early stage so
fed or irrigated. Irrigated agriculture relies on the water fromthe objectives of this study were: (Bvaluation of the
the River Nile and its tributaries. The River Nile State (RNS)performance irrigation system in schemes in Sudan under
projects northern, Sudan, is a multispectral humamprevious tow irrigation methods, including: application
development projects based on water resources, which asficiency, storage efficiency, distribution —uniformity,
significantly to the supply of the country needs of food anctoefficient of uniformity, scheduling coefficient (Sc%), crop
fodder. Wheat and Potato areet main commercial winter waterrequirement (CWR), technical water use efficiency and
crops produced in the state. Production is hindered by the coglop yield; (2) Comparison between the CPS and the
of inputs, especially of water which is pumped from the Riveonventional Sl systems in crops production under the RNS
Nile or from underground and credit is also scarce. conditions.
Conventional irrigation methods such as furrow dyaskin
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scheme that was adopting surface irrigation (Six@amon B. MEASUREMENT OF SYSTEMS PERFORMANCE
system in the statéThose were Tala Company Agricultural PARAMETERS
and Akmisiktab project, with various cultivated area 252 and A 693 tin catch cans with the same opening, diameter, and

168 ha respectively, those schemes were growing wheat apdight were used for collecting water applied by the irrigation
Potato. The climatés semiarid which is hot in summer and gystemmeasuring cylinders, measuring type, sensitive balance
cold in winte( with range variatiqn in temperature between 3%nd square sampling ring were used. The cans were placed and
and 49°C. Rains vary from 0 mm in the north to 100 mm in thegistributed at three replication eachtioém contains three rows
south. Soil texture in those sites was predominantly sandy clayith uniform spacing of 4.5 meters along the column and one
loam which characterized Wyigh to relatively low infiltration space betweerows outwards the pivot point (CPS) Fig 2.
rate (23 mm hi). Physical soil properties of the study aréaTthe CPS system was allowed to pass over the cans for three
and main feature of center pivot systane presented in Table yyns at each run measurements were recorded. Volumetric
1 and Fig. 1. measurement with graduated measuring cylinders were used

Tablel. Soil physiechemical characteristics of theudy area  @nd converted to depth (mm) by theldaling equation

Properties Average ¢ - @)
Sand % 55 Where:
Silt % 3.35 H: height in cm; V: volume of water collected in ml; A:
Clay % ) 41.65 bottom surface area of can intm
Bulk density g crit 1.45
Water holding capacity (mm™ 27
Hydraulic conductivity mm ht 4
Nitrogen (%) 0.05
Phosphorous (mg') 3.4
Potassium (mmol+1°t) 0.11
Organic matter (%) 1.2
pH 7.5

Figure2. Catch cans layout

Ill.  PERFORMANCEPARAMETERS WERECALCULATED AS
FoLLows

Application efficiency (Ea %), this was calculated by dividing
the average depth of water caught in the catch cans by the
average depth of application as monitored by the system flow
meter [4].

AP — pmm(2
Figurel. System main features Where: Ea: Application efficieryc(%); Dc: Average depth of

water in catch cans (mm); Ds: Average depth of application as
recorded by the system flow meter (mm). The distribution
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