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Growth and Water Consumption Characteristics of Cotton in
Manas Basin during Recent 34 Years
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Abstract; Xinjiang is one of the three major cotton-producing areas in China, and provided 45% of the
nation’s production. Due to the intensive agricultural management, the cotton planting in Xinjiang go
through three cropping periods in 1980—2013. The three cropping periods are as following: period of
furrow irrigation with non-mulching ( NF period, 1980—1993) , period of furrow irrigation with mulching
(MF period, 1994—2004) and period of drip irrigation with mulching ( MD period, 2005—2013).
Under the condition of sufficient irrigation, the seed yield of cotton was closely influenced by air
temperature, and the evapotranspiration was more related to irrigation water amount. The seed yield
reached the maximum value of 4 493. 3 kg/hm’ in MD period, while ET had the peak value of 714 mm in
NF period. In the recent 34 years, the seed yield and evapotranspiration of cotton were generally
increased. The annual increasing rate of seed yield (83.97 kg/hm®) was greater than that of
evapotranspiration (5.46 mm). Thus water use efficiency ( WUE) and irrigation water use efficiency
(IWUE) of cotton were also increased. WUE and IWUE reached the peak value of (0.7 0. 1) kg/m’
and (1.0 +0.3) kg/m’, respectively, which were close to the levels in humid regions.
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Monthly changes of irrigation and precipitation amounts of cotton fields during growing seasons
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Fig.2 Annual changes of seed yield, evapotranspiration and irrigation amount in cotton fields during 1980—2013
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Tab.1 Features of water balance, cotton seed yield, WUE and IWUE in three cotton planting periods
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FEB R/ mm 566.6 £94.2 714.0 £133.7 623.3 £97.3
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Fig.3 Annual changes of water use efficiency, irrigation water use efficiency of cotton and average

temperature during growth period of 1980—2013
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Tab.3 Comparison of mean annual WUE and IWUE among different cotton producing areas

s N T Rk 7J<6WJFH13§<$ i%%kﬂﬁflfﬁ% -
/mm /(kg:m™") /(kg'm™)
BT, 1994 VA 460 0. 49 0. 40 [22]
WAL R E 1994 I v 3 460 0. 80 1.54 [22]
e, T Rg , 2003 Iy 3 116. 8 0.58 0.72 [23]
FE 8, HH, P 2004—2005 TEHE 82.5 0.25 0.70 [24]
B8, Hl, B E 2004—2005 B + YR 82.5 0. 60 [24]
5255 5o 39 2003—2005 JEER RV 161 0.75 1.01 [16]
25 | 2003—2005 R 161 0.49 0. 60 [16]
W, FHH 2003—2004 Ve 36.5 0.63 0.78 [17]
EIEW X, + 2004—2005 T 53 0.76 0.81 [18]
AU 2004—2006 T 11 0.39 0.44 [19]
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