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ARTICLE INFO ABSTRACT-Addressing deficit irrigation scheduling (DIS) for strategic crop production 

(especially wheat) under precipitation uncertainty is a priority for irrigation scheduling in 

drought conditions. This research investigated the precipitation uncertainty by enacting 

optimistic and pessimistic scenarios for the next 20 years by considering the statistical 

record of climate in Badjgah area. DIS was conducted in spring in two ways: (1) reducing 

the quantity of irrigation water at each irrigation event; (2) reducing the number of full 

irrigation events. Results indicated that, owing to the effect of precipitation increase on 

yield enhancement, grain yield in the optimistic scenario was on average 7% higher than 

those obtained in the pessimistic scenario. Furthermore, grain yields obtained via the 

second method of DIS was on average 8% higher than those obtained by the first method 

of DIS and further by increasing the water reduction fraction (WRF) to 0.6, this difference 

reached about 20% due to the effect of early spring irrigation events on yield enhancement. 

At low irrigation application efficiency (Ea), the difference between DIS methods was 

greater at higher WRF. Net income obtained through the second method of DIS was on 

average 70% higher than those obtained via the first method of irrigation for all conditions 

due to decreasing the number of irrigation events and thus decreasing the production costs. 

Eventually, results indicated that in both scenarios of the precipitation uncertainty in 

drought conditions, the second method of DIS, i. e., application of available water based on 

growth stage, was more fruitful. 
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INTRODUCTION 

 

 

 

Drought occurs as a result of severe climate fluctuation 

that is a very important issue in arid and semi-arid 

regions. This phenomenon affects farmer’s income 

seriously. In this regard, water resources management 

especially in agricultural sector is extremely important. 

The development of technologies to reduce irrigation 

water demand and improve water saving is important 

for the sustainability of water use in agriculture with 

climate uncertainty (Popova and Pereira, 2008). An 

appropriate irrigation scheduling plays an important role 

in saving water, having a higher irrigation performance, 

and controlling water percolation, resulting from excess 

water use in irrigation (Smith et al., 1996; Pereira et al., 

2002; Pereira et al., 2009). Proper water management at 

crop/farm level, i.e., when and how much to irrigate, 

also plays an important role. In drought years, farmers 

may have to adopt deficit irrigation to cope with the 

limited water availability. Deficit irrigation consists of 

deliberately applying irrigation depths smaller than 

those required to satisfy the crop water requirements 

(CWR) at certain periods in the growing season. 

Therefore, it affects evapotranspiration and yields, but 

keeps a positive return from the irrigated crop (English 

and Raja, 1996; Sepaskhah and Ghahraman, 2004; 

Rodrigues and Pereira, 2009). 

Water balance models that are calibrated properly 

are practical, efficient and acceptable precision tools for 

scheduling irrigation and estimating yield. By knowing 

the effect of evapotranspiration and soil water 

variability on yield, we can optimize the design and 

management of irrigation to improve the economic and 

agronomic performance of irrigation. Efficient 

management of irrigation is necessary for wheat crop 

under precipitation uncertainty. Accurate modeling of 

crop water requirements can improve irrigation 

management. Such models can be used to determine the 

optimal water saving and environmentally oriented 

irrigation practices under different precipitation 

scenarios in agriculture, especially at drought conditions  

(Pereira et al., 1995; Sepaskhah and Akbari, 2005; 

Cancela et al., 2006; Sepaskhah et al., 2006; Popova and 

Pereira, 2008; Geerts et al., 2010; Misra et al., 2010; 

Sepakhah and Tafteh, 2012).  Using a wheat growth 

simulation model calibrated for the study area, we can 

forecast the wheat yield at the time of planting under 

different irrigation management programs (Ziaei and 

Sepaskhah, 2003). Crop growth in arid and semi-arid 

regions is closely related to availability of irrigation 

water for irrigated wheat and it is related to precipitation 

for rain-fed wheat. Therefore, simulation of the effects 

of water on wheat yield can result in irrigation 
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