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Study on cotton drip irrigation under film mulching in southern
Xinjiang based on meteorological information

FAN Kai'?,GAO Yang', WANG Xing-peng’ , WANG Hong-bo’ ,DUAN Ai-wang'
(1.Farmland Irrigation Research Institute, Chinese Academy of Agricultural Science/Ministry of Agriculture Key Laboratory
of Crop Water Requirement and Regulation, Xinxiang, Henan 453003, China;
2. Graduate School of Chinese Academy of Agricultural Sciences, Betjing 100081, China;
3. College of Water Conservancy and Architectural Engineering of Tarim University, Alaer, Xinjiang 843300, China)

Abstract: In order to explore the feasibility of guiding cotton drip irrigation under mulch according to meteoro-
logical information in southern Xinjiang, a field experiment was conducted in Alar, southern Xinjiang. The
irrigation was carried out when the difference between evapotranspiration and precipitation reached 30 mm. The
evapotranspiration of crops (ET.) was calculated from weather data collected by automatic meteorological station.
There were four treatments including three irrigation quotas (T1:24 mm, T2.:30 mm, and T3:36 mm) and a con-
ventional irrigation treatment (T4) , which was considered as a control. Each treatment was triplicated. During the
experiment, the dynamic changes in soil moisture, physiological indexes of plant, yield of seed-cotton and lint-cot-
ton, irrigation water use efficiency, and field water use efficiency were monitored and analyzed. The results showed
that the water consumption of the treatments guiding irrigation by meteorological information was between 361.8 ~

435.2 mm, it was noticed that the greater irrigation quota was, the more water consumption during the whole growth
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period was. However, it was significantly lower than the total water consumption of 522.1 mm under conventional ir-

rigation. Furthermore, unginned cotton yield was positively correlated with irrigation quota. There was no significant

difference in unginned cotton yield between T3 treatment (7 072.05 kg - hm™) and T4 control treatment (7 245.28

kg - hm™). The irrigation water use efficiency decreased with increasing irrigation quota but was significantly

higher than that of the control treatment. Taking in account the yield and water use efficiency of different irrigation

treatments, it is concluded that when the difference of evapotranspiration and precipitation was 30 mm, 36 mm irri-

gation quota can significantly improve the irrigation water use efficiency and field water use efficiency without im-

pacting cotton yield, which is suitable for southern Xinjiang.

Keywords: drip irrigation under mulch; cotton; evapotranspiration ( ET,) ; meteorological information ; irriga-

tion strategy; water use efficiency
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Irrigation conditions of all treatments

Table 1

SHEK R/ mm
Total irrigation

TR

Frequency of

YL THE K E A/ mm

Treatment  Irrigation quota -
rrigation water
Tl 24 11 264
T2 30 11 330
T3 36 11 396

T4 40 14 560
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E Bud stage

AEF T Prophase of boll stage

AEH )5 Later period of boll stage

e o ok o Rk o Fokomp  SFEKE
b Wk FEKE Water WK FEKE . WK FEKE Water Total water
T Irrigation Water . Irrigation Water . Irrigation Water . .
reatment . consumption . consumption . consumption ~ consumption
amount  consumption . amount  consumption . amount  consumption . /mm
rate rate rate
/mm /mm /mm /mm /mm /mm
/(mm - d™) /(mm - d™) /(mm - d™)
T1 48 93.62¢ 3.02¢ 72 78.64d 3.93b 120 145.47¢ 3.73¢ 317.69¢
T2 60 95.17¢ 3.07¢ 90 87.5¢ 4.37b 150 176.82b 4.53b 370.16¢
T3 72 107.57b 3.47h 108 124.31b 6.22a 180 187.59b 4.81b 419.56b
T4 120 141.98a 4.58a 160 135.6a 6.78a 280 260.13a 6.67a 522.12a

T : [ FUANR] B 3 b B R) 22 7 %5 (P<0.05) , I,

Note: Different letters in the same column mean significant difference among treatments at P<0.05 level. The same below.
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Table 3  Effects of different treatments on cotton yield and irrigation water use efficiency
b B HETE/g MR/ (kg hm™?) O ROFE/ % HEB KA RO/ (kg - m™?) 4 -
. . L. .. WUE/ (kg *+ m™ - hm™)
Treatment Boll mass Unginned cotton Lint Irrigation water use efficiency
T1 5.04b 5945.25¢ 45.79a 1.03a 0.75a
T2 6.05a 6626.70b 44.60b 0.90a 0.78a
T3 5.87ab 7072.05a 45.20ab 0.81ab 0.73a
T4 6.08a 7245.28a 45.55a 0.59b 0.63b
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