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Effect of delayed irrigation at jointing stage on canopy temperature and leaf

water use efficiency of winter wheat in wide-precision planting pattern

LANG Kun, LIU Quanru, BIAN Chengyue, LIU Xinhui, LI Quanqi”
College of Water Conservancy & Civil Engineering , Shandong Agricultural University, Tai'an 271018, China

Abstract; Optimal water-saving and high-efficiency irrigation regime of winter wheat were investigated during 2012—2013
winter wheat growing season, at Experimental Station of Shandong Agricultural University. Two types of planting patterns
(wide-precision planting pattern and conventional-cultivation planting pattern) and three different irrigation regimes ( no
irrigation at any time during the growing season, irrigation of 60.0 mm at jointing stage, and irrigation of 60.0 mm at 10
days after the jointing stage ) were conducted to study the effect of delayed irrigation at jointing stage on canopy
temperature, photosynthetic rate, transpiration rate, leaf water use efficiency, and grain yield of the winter wheat. The
results showed that in the wide-precision planting pattern, compared with conventional-cultivation planting pattern, delayed
irrigation at jointing stage significantly increased the canopy temperature, photosynthetic rate, and transpiration rate in flag
leaves. In the late winter wheat growth stages, delayed irrigation at the jointing stage significantly increased the efficiency of
leaf water use and achieved a reasonable water use efficiency and grain yield in the wide-precision planting pattern. Delayed
irrigation at the jointing stage had no significant effect on the 1000-grain weight in both planting patterns; however, delayed

irrigation at jointing stage significantly increased the number of kernels per spike and grain yield in the wide-precision
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planting pattern. The leaf water use efficiency and grain yield of the winter wheat suggest that winter wheat in wide-precision
planting pattern should be irrigated with 60 mm of water at 10 days after the jointing stage to achieve reasonable water use

efficiency and grain yield in North China.

Key Words: winter wheat; wide-precision planting; jointing stage; canopy temperature; leal water use efficiency;

grain yield
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Table 1 Effects of different treatments on canopy temperature of winter wheat
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Treatments Anthesis Early grain filling stage ~ Middle grain filling stage ~ Late grain filling stage Milk-ripe stage
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Table 2 Effects of delayed irrigation at jointing stage on grain yield and yield components of winter wheat in wide-precision planting pattern
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Treatments umber of spike, Kernel numbers per spike/ 1000-grain weight/ rain yield
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wo 621.67¢ 28.48¢ 36.08a 582.63¢
Wi 685.28a 29.51b 33.80b 638.24b
w2 658.61b 31.20a 32.49h 652.14a
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