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Effects of different irrigation quotas on photosynthetic characteristics and
yield of spring wheat in desert oasis
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Abstract: In order to define the effects of different irrigation quotas on photosynthetic characteristics and yield of
spring wheat in desert oasis, through the field observation and experiment, has analyzed the effects of six different irriga-
tion quotas on the leaf net photosynthetic rate, transpiration rate, daily change of stomatal conductivity and grain yield of
spring wheat. The results showed that: Under high irrigation quotas (360 mm, 420 mm and 480 mm), the change curves
of the spring wheat leaf net photosynthetic rate and transpiration rate were showed unimodal curve change, and no “noon
break” phenomenon. But under the low irrigation quotas (0, 240 mm and 300 mm), the photosynthetic rate was showed
bimodal curve, and existed a "lunch break” phenomenon. At the same time, the stomatal conductance by high irrigation
quota treatments was greater than the low irrigation quota treatments. The relationship of soil water content on photosyn-
thetic rate of spring wheat in whole growth period was showed the quadratic curve. The photosynthetic rate was reached
the maximum critical value when the soil water content was increased to about 12% to 13% , and then it was declined.
The leaf net photosynthetic rate, transpiration rate, grain yield, thousand grains weight and water use efficiency (WUE)
total were the biggest under W4 treatment, it was the optimal irrigation amount for spring wheat growth in this areas. So,
excessive irrigation was restrained the photosynthetic rate of spring wheat, caused the yield decreas, reduced the WUE
and caused the waste of water resources.
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Table 1  The irrigation experimental scheme for spring wheat

e Y BEHEBE i Lirigation stage/mm T 245 /vmm
Treatment EL ARl s HES I B Am()unt for
Jointing stage Heading stage Filling stage Mature stage nrigation

W1 60 60 60 60 240

w2 75 75 75 75 300

w3 90 90 90 90 360

W4 105 105 105 105 420

W5 120 120 120 120 480
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Table 2 The spring wheat grain yield and its constituent elements
. i ¥ ARUNEAY “ K 7 IPREp &S
T = PR R . Tk KRR
Treatment Grain yield 1000 — grains Spikelet No. Soike No Spike length WUE
/(kg*hm~=?) weight/g per spike P ’ /em /(kg*hm=2+mm~")

W1 5086.40¢ 41.19be 14.62a 503.33a 8.73b 9.74

w2 5973.30b 43 .09be 14.90a 507.67a 8.90b 11.15

w3 6423 .02ab 46.57ab 14.90a 535.67a 8.75b 11.76

W4 7012.46b 50.90a 15.63a 528.33a 9.9%4a 11.53

W5 6797 .12ab 49.16a 15.6a 507.67a 8.90b 11.81

WO 2404 .54d 40.53¢ 12.03b 446.67a 6.86¢ 10.61

T R 3 ANTEAK AR IR P29 5 RS Bl o A RV/NS FEEOR P =0.05 KA B2 S

Note: Data in table were the average value by three replications. In same column the data after marked the different lowercase letter indicated the significant

differenc at the P =0.05 level.
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