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1. Introduction

Dry environments are experiencing severe and growing water scarcity. There is limited potential to substantially increase
water resources in dry areas. Furthermore global circulation models predict that precipitation, and hence water resources, in
dry areas will decline as a result of climate change in the coming decades. Where water is more limiting than land, the focus
must shift from land productivity to water productivity. However, this will require major changes in the way water is
managed in agricultural. Water productivity can be increased by improving crop water management and practices, such as
supplemental irrigation (SI).

In rainfed agricultural systems crops productivity and stability depends largely on the rainfall amounts and annual
fluctuations and on seasonal distribution. None of those characteristics is optimal in most of the time. That is why farmers in
the rainfed systems suffer from low productivity and instable incomes especially in arid and semiarid regions. Supplemental
irrigation is a practice designed to overcome this problem by applying little water to the rainfed crops only when rainfall
fails to provide sufficient moisture for normal plant growth. Sl practices have also a role in the adaptation to climate change.
2. Results

2.1 Increasing yield and water use efficiency

Recent research outputs has shown that supplemental irrigation is not only useful for alleviating soil water stress during
drought spells but also to modify crop calendar so crops can benefit more from rainfall and can avoid harsh climatic
condition. The first autumn rainfall in a Mediterranean climate determines the starting of the growing season of field crops
like wheat. Often rainfall comes late and plants inter the cool winter months in early growing stage. Due to that winter crops
cannot benefit fully from soil water at later stages especially that winter frost may affect the crop at early stage.
Supplemental irrigation is used to overcome this problem

by applying little water to plant the crop early in the season B Grain yield (t/ha) B Water productivity (Kg/m3)

without rain. When rain comes late the crop is well

5o 6.2
developed and can benefit from climatic conditions and . >° -

cultural practices. Drought spells occur later in the spring A .

during flowering and grain filling and full and deficit Sl N 31

can reduce the stress and improve both yield and water I 2

productivity. Early planting of wheat in Syria with 50 mm 2] 08 I 1

of Sl has increased wheat yield on average by over 1.0 tha (1) ]

with water productivity increased by 50%. Deficit and full _ . N
rainfed Sowing SI  Deficit SI Full SI

Sl later in the spring resulted in further increase in yield
Figure 1. Impact of supplemental irrigation on wheat yield and water
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Iran early planting of wheat and barley with one dose of SI ~ Crop yield based on GCM IPSL-CM4:

increased wheat yield from 2.4 to 3.8 tha and barley from22to A Precie 338 322 287 260 334 322 237 280mm
Supplementl irrigation: 134 172 182 181mm

3.4 t/ha with corresponding water productivities of about 2.53 ?
kg/m® (Tavakoli et al. 2012). In the Anatolia of Turkey early 6.0 ? ?

planting with SI increased wheat yield from 3.1 to 5.3 t/ha with
highest water productivity increase of 3.6 kg / m®. Further deficit
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and full SI in the spring increased yield by 0.6 and 0.9 tha
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2.2 Adaptation to Climate change
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areas as they are more sensitive to drought spells. The potential

. . . Figure 2. Climate change alleviation potential with supplemental
impacts of climate change on dryland agriculture are Very jnigation of wheat in Aleppo, Syria (Sommer et al., 2011)
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include lower rainfall amounts, increased variability and exireme

events such as drought (IPCC 2014). Generally rainfed systems will be directly affected by climate change by increasing
evapotranspiration and reducing soil water which will put more stress on all plants, shortening crop growing periods and
reducing yields.

Research has shown that Sl can alleviate the impacts of climate change on crops by reducing the drought impact and by
compensating for reduced rainfall amounts. The case of wheat in Syria has shown that SI not only eliminates the diverse
effects of climate change but also allows the crop to benefit from the positive impact of increased CO, with availability of
more water (Sommer et al., 2011) (Figure 2).

3. Conclusion

The benefits of SI go beyond yield increases to support plant growth during dry spells in the spring also to maximize water
productivity. Climate change negative impacts can be reversed in rainfed systems by applying Sl. It is recommended that
when water resources are limited, highly efficient and productive options like Sl are adopted and that policies create the
enabling environments for that.
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