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Simulation of Cotton Leaf Area Index under Deficit Irrigation in Xinjiang
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Abstract; A leaf area index simulation model of cotton was developed under full and deficit irrigation in
Xinjiang. The model was based on beta function of daily heat effect as time scales, and the effect of soil
water stress was considered. One ordered derivative of the Logistic function was used to describe the
changing rate of leaf area index. One ordered derivative of the Logistic function was also used to describe
leaf senescence process and assumed that leaf senescence occurred since the early flowering. The
acceleration effects of soil water stress and temperature on leaf senescence were also considered in the
model. Finally field observations from Shihezi were used for model parameter calibration, evaluation and
sensitivity analysis. Evaluation results showed that under the condition of full irrigation the root mean
square error (R, ) between simulated and observed leaf area index (LAI) values was 0.22 m*>/m” and
the residual accumulation coefficient (C,, ) was —0.01. Under the condition of 20% and 40% deficit

irrigation R, and C,, were 0.37 m>/m’, 0.05 and 0.05 m’/m’, 0, respectively. In addition, the
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determination coefficient of linear relationship between simulated and observed LAI was 0. 96. Simulation

results showed that the model was accurate in describing the dynamic changing process of cotton LAI

during the whole growth period in Xinjiang. Sensitivity analysis results showed that under the condition of

sufficient water, potential leaf aging area, maximum daily leaf extension area and aging area, early

flowering start time were the main parameters affecting the model. The model had a few parameters and it

can be used to supply the LAI dynamic information for establishing the Xinjiang cotton growth model and

evapotranspiration model.

Key words: Cotton Deficit irrigation
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Fig.8 Simulated LAI as affected by modifying of Logistic equation parameters ( control was 100% ET_ treatment in 2012)
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Tab.2 Simulated parameters related to LAI as affected by modifying of Logistic equation parameters

ZH pig: ] Ly AL o ZH b 3 Ly AL ax
Xif Ak 3 0.74 89.7 Xof B4k 2 0. 65 13.9
a, 120 % % H& 4b 0. 60 87.7 a, 120% %f 18 b 0.53 6.9
80% Xif R b 0.96 88.5 80% i e ik 1 0.84 18. 8
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Tab.3 Model parameters calibration of relative

sensitivity
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Fig.9 Simulated T,,,, .. as affected by changes in key

parameters associated with leaf expansion and senescence
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