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1 Introduction 

Water affects most crop production activities. Sufficient water must be present in the root zone for 

germination, evapotranspiration, nutrient absorption by roots, root growth, and soil microbiological 

and chemical processes that aid in the decomposition of organic matter and the mineralisation of 

nutrients. These factors are all necessary for sustaining crop growth on a particular field. At the same 

time, the root zone must be sufficiently dry to ensure adequate aeration and root growth. The root 

zone must also be dry enough to allow field access for performing cultural practice activities such as 

planting, cultivating, fertilisation, pesticide and herbicide applications, and harvesting.  

Currently most farmers of Ethiopia are not aware that farm-level land and water management 

practices are of prime importance for satisfying the needs of crops and other agricultural ecosystems. 

As a result, they not endeavour to optimise the water supply of their crops within the limits of their 

knowledge and the farming operations practised. This unit attempts to present the different methods 

of OFWM practices. 

2 Method of improving OFWM practices  

OFWM can be defined as the manipulation of water within the borders of an individual farm, a farming 

plot or field. For example, in canal irrigation systems, OFWM starts at the farm gate and ends at the 

disposal point of the drainage water to a public watercourse, open drain or sink (Wolff and 

Stein,2003). OFWM generally seeks to optimise soil-water-plant relationships in order to achieve a 

yield of desired products. 

OFWM can be defined as a systems approach towards controlling water on a farm in a manner that 

provides for the beneficial management of water for satisfying the irrigation and drainage needs of a 

crop under the constraints imposed by the prevailing physical, social, governmental, and production 

systems (EDIS website at http://edis.ifas.ufl.edu...). Some of the important improved OFWM can be 

discussed here under: 

2.1 Improved agronomic practices 

One of the most effective ways to improve on farm water management practices on irrigated 

agriculture is to adopt crop rotations which include crops with low water use requirements both daily 

and seasonally.  It is an agricultural management practice that could save on the applied irrigation 

water. Furthermore, it could increase land and water productivity. Crop rotation is one of most 

effective agricultural control strategies. It involves arrangement of crops planted on same field; the 

succeeding crops should belong to different families. 

Some of the general benefits of using rotations are to improve or maintain soil fertility, reduce the 
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spread of pests, reduce risk of weather damage, and increase soil water management, which will be 

reflected on increasing net profit of farmers. The ultimate goal should be to offer alternatives of 

different forms of crop rotations with less water requirements and same proportions commodities 

(cereals, sugar crops, oil crops and forage crops), as compared to the prevailing crops rotations, which 

is less benefit to the soil with high water requirements. 

 

Figure2.1 appropriate crop rotation diagram   

 Correspondingly, cultural practices such as reduced or minimum tillage, minimum soil disturbance, 

uniform plant spacing, appropriate variety selection, and crop sequencing or rotation can all 

contribute to improve OFWM practices.  

 

  

Figure2.2 No tillage farming practice                             
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Conservation tillage helps preserve soil moisture by leaving at least 30% of the soil surface covered 

with crop stubble, thereby decreasing wind and water erosion. The crop stubble layer reduces 

evaporation in the soil profile by one-half compared to bare soil.  

2.2  Improved irrigation efficiency 

Irrigation efficiency is the ratio of the average depth of irrigation water beneficially used (consumptive 

use plus leaching requirement) to the average depth applied, expressed as a percentage. Improved 

water-conveyance systems are an important potential source of farm-level water savings.  System 

upgrades include ditch lining, ditch reorganization, and pipeline installation and precision field 

leveling, shortened water runs, alternate furrow irrigation, and tail water reuse are some of the tools 

used to improve irrigation efficiencies. 

Carefully managed deficit irrigation on agronomic crops would provide the greatest potential for 

substantially reducing agricultural water use because of the larger land areas that are involved. High-

value crops may also produce some water savings through various deficit irrigation strategies, but 

their impact will be much lower because they generally occupy less than 10% of irrigated area (location 

specific). However, deficit irrigation strategies still must be developed for most crops. 

2.3 Appropriate crop selection 

Plants differ in their ability to withdraw water from soils, their water use rate, and their ability to 

withstand soil water stress. choosing adapted and water efficient crops is a main concern of OFWM 

practices. In this respect, there will likely be a shift to crops that mature more quickly, such as high 

value crops (vegetables), or various pulse crops such as peas and lentils. Shifts to deep rooted, 

drought-resistant crops such as sunflower and safflower may also occur to maximize use of 

precipitation stored in the soil.  

2.4 Proper use of irrigation schedule 

Irrigation scheduling involves the application of irrigation water based on a systematic monitoring of 

crop soil-moisture requirements. Different scheduling methods may be used to determine the optimal 

timing and depth of irrigation to meet changing crop needs over the production season. Proper use of 

irrigation scheduling is one means of improved OFWM practices. For efficient irrigation water use 

during scheduling: 

 Schedule irrigation based on a good knowledge of crop water needs for each stage of 

development from seedling to mature crop; 

 Schedule irrigation according to rainfall. Monitor rainfall with a rain gauge; 

 measure soil moisture by the hand-feel method, 
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 make sure irrigation never extends over non-cropped surfaces, 

 Schedule irrigation during the night, early morning or on cloudy days for overhead 

irrigation. 

2.5 Appropriate Methods of irrigation 

Irrigation application methods are grouped into two broad system types:  gravity flow and pressurized 

systems. However, this topic deals on gravity irrigation systems 

 Gravity Irrigation Systems and Practices 

Open-ditch conveyance systems have been the traditional means to supplying gravity irrigation 

systems.  Open ditches may be earthen, lined with concrete or other less permeable materials to 

reduce seepage loss.  Water is delivered to gravity-flow fields through siphon tubes, portals, or ditch 

gates. 

Furrow systems, the dominant gravity application system, are distinguished by small, shallow channels 

used to guide water downslope across the field.  Border application systems are the other application 

system used by most Ethiopian farmers. To improve OFWM practices, the use of appropriate method 

of irrigation is very important. Irrigation method improvement can be achieved by the followings:  

 Field leveling 

Field leveling involves grading and earthmoving to eliminate variation in field gradient (smoothing the 

field surface and often reducing field slope).  Field leveling helps to control water advance and improve 

uniformity of soil saturation under gravity-flow systems.  Precision leveling is generally undertaken 

with a laser-guided system.  

 Shortened water runs 

Shortened water runs reduce the length of furrow (or border) to increase uniformity of applied water 

across the field. Reduced water runs are most effective on coarse soils with high soil-water infiltration 

rates.  Water runs may be reduced to 3 to 10 meters. 
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 Alternate furrow irrigation 

Alternate furrow irrigation involves wetting every second furrow only.  This technique limits deep 

percolation losses by encouraging lateral moisture movement.  Applied water and time required per 

irrigation may be significantly less than under full furrow systems, but more irrigations may be 

required to supply crop needs.  This technique is very effective when the desired strategy is to irrigate 

to a “less than field capacity” level in order to more fully utilize rainfall. 

 

Figure2.3 Alternate furrow irrigation method  
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