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Optimal irrigation index for cotton drip irrigation under film mulching based on the evaporation from pan with
constant water level.
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Abstract: P 2RHE2
Pl
A field experiment with two irrigation cycles and two irrigating water quotas at squaring stage and blossoming- b 3

boll forming stage was conducted in Urumgi of Xinjiang Autonomous Region, Northwest China in 2008-2009,
aimed to explore the high-efficient irrigation index of cotton drip irrigation under film mulching. The effects of
different water treatments on the seed yield, water consumption, and water use efficiency (WUE) of cotton
were analyzed. In all treatments, there was a high correlation between the cotton water use and the
evaporation from pan installed above the plant canopy. In high-yield cotton field (including the treatment T4
which had 10 days and 7 days of irrigation cycle with 30.0 mm and 37.5 mm of irrigating water quota at
squaring stage and blossoming-boll forming stage, respectively in 2008, and the treatment T1 having 7 days
of irrigation cycle with 22.5 mm and 37.5 mm of irrigating water quota at squaring stage and blossoming-boll
forming stage, respectively in 2009), the pan crop coefficient (Kp) at seedling stage, squaring stage,
blossoming-boll forming stage, and boll opening stage was 0.29-0.30, 0.52-0.53, 0.74-0.88, and 0.19-0.20,
respectively. As compared with the other treatments, T, had the highest seed cotton yield (5060 kg - hm2)
and the highest WUE (1.00 kg m‘3) in 2008, whereas T1 had the highest seed cotton yield (4467 kg * hm‘2)
and the highest WUE (0.99 kg m'3) in 2009. The averaged cumulative pan evaporation in 7 days and 10 days
at squaring stage was 40-50 mm and 60-70 mm, respectively, and that in 7 days at blossoming-boll forming
stage was 40-50 mm. It was suggested that in Xinjiang cotton area, irrigating 45 mm water for seedling
emergence, no irrigation both at seedling stage and at boll opening stage, and irrigation was started when the
pan evaporation reached 45-65 mm and 45 mm at squaring stage and blossoming boll stage, respectively, the
irrigating water quota could be determined by multiplying cumulative pan evaporation with Kp (the Kp
was taken as 0.5, 0.75, 0.85, and 0.75 at squaring stage, early blossoming, full-blossoming, and late blossoming
stage, respectively), which could be the high efficient irrigation index to obtain high yield and WUE in drip
irrigation cotton field and to save irrigation water resources.
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