Effect of different irrigation techniques on microclimate in winter wheat canopies in the North China Plain
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Winter wheat is regarded as a staple crop in the North China Plain (NCP). The region comprises 65% of country’s total arable land with only 20% of country’s total water resources, making water scarcity as one of the major problems for the agricultural productivity in NCP. The dominant cropping system in the NCP is winter wheat (Triticum aestivum L.) and summer maize (Zea mays L.) double cropping systems. Usually, winter wheat is being sowed in early October and harvested in early June. The rainfall during the wheat growing period covers only 25–40% of the crop water requirement, making supplemental irrigation inevitable for maintaining high yield.  In contrast, 70-80% of the mean annual rainfall in the region is concentrated in the summer months (July to September), which is the maize growing season. With the lack of surface water, groundwater has been used for irrigation for many years. As a result, groundwater table has been persistently declining at an average rate of about 1-1.5m/year. 

Winter wheat in NCP is mostly irrigated via surface irrigation techniques. Alternative irrigation systems like sprinkler and drip irrigation are the advanced irrigation techniques for water saving and precision irrigation scheduling have been seldom used in the NCP. However, crop yield and water use efficiency (WUE) in low-flow irrigated fields is higher than that in high-flow irrigated fields as the former technique can produce a favorable microclimate for crop growth, by reducing crop transpiration by more than 50% during the irrigation period.The field trails were conducted at Wuqiao experimental station, Hebei province, China. Temperature and humidity sensors were placed at three different heights of the canopy and the canopy temperature was measured by infrared camera. The objective of this work is to study the physiological changes of the winter wheat throughout the growing period caused by the microclimatic changes under drip, sprinkler and surface irrigation techniques. Other specific objectives include the effect of different irrigation techniques on yield and biomass production. Preliminary results showed that air temperature and vapour pressure deficit in canopy decreased significantly during and following sprinkler irrigation compared to drip and surface irrigation methods.
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