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Abstract. Systematic analysis of leaf area index variation characteristics is the basis for constructing a
model for practical application of crop growth. The meteorological data and crop leaf area index change
data were collected and used for analytical modeling. Based on the analysis of the parameters of existing
leaf area index model and the relative growing degree days as the independent variable, the modified
Logistic model was used to analyze the growth characteristics of the relative leaf area index of winter
wheat, summer maize and rice, and the relationship among the model parameters were established. The
results showed that the parameters a, b and ¢ were related to the relative growing degree days
eigenvalues. With the increase of ¢, the value of ¢ was increased and that of b was decreased gradually,
and its increase or decrease rate was related to the relative growing degree days, and the rate of change of
the three crops was different. At the same time, there was a certain functional relationship between
parameters a, ¢ and b. Based on the relationship between parameters, the Logistic model of relative
modification was simplified, and a single parameter Logistic model describing the leaf area index growth
process of three crops of winter wheat, summer maize and rice was established. The model was evaluated
using measured data. The results showed that the single parameter model can simulate the growth process
of the relative leaf area index. The simplified model had the characteristics of less parameters, simple
form and convenient analysis, so it was easy to popularize and apply, and had certain reference value for
establishing single parameter relative leaf area index model of other crops.
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Tab.1 Data sources for three crops of winter wheat, summer maize and rice
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Tab.2 Parameter fitting results of modified Logistic model

for winter wheat leaf area index in different regions

BIRA T 5 a, -b, c, R? RMSE
1 22.40  67.04  44.50 0.98 0.06
2 26.37 75.65 49.23 0.94 0.12
3 18.52  58.77  40.15 0.98 0. 06
4 20.22  61.63 41.42 0.99 0. 08
5 25.52  76.06 50. 53 0.98 0.05
6 26.76 81.73 55.20 0.99 0.03
7 27.47 83.56 56. 31 0.99 0.03
8 22.38 68.71 46.37 0.97 0. 05
9 28.61 87.27 58.79 0.99 0.02
10 22.95 69.89  47.03 0.97 0. 06
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Tab.3 Parameter fitting results of modified Logistic model

for summer maize leaf area index in different regions

AR 5 a, - b, € R? RMSE
1 7.97 34.30  26.34 0.95 0.07
2 6.15 27.72 21.50 0.98 0. 05
3 7. 60 28.98 21.32 0.95 0.08
4 8.20 32.10  23.86 0.97 0.06
5 8.52 32.92 24.47 0.93 0. 10
6 7.58 29.32 21.68 0.96 0.09
7 11.34 39.19 27.82 0.98 0.09
8 12.08 43.07 31. 14 0.99 0.07
9 10. 82 38.13 27.32 0.98 0.09
10 16. 05 63.67  47.81 0.99 0.01
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Tab.4 Parameter fitting results of modified Logistic

model for rice leaf area index in different regions

BiEd )y 5 a, -0, ¢, R? RMSE
1 6.26 23.19 17.03 0. 89 0.14
2 6. 69 23.86 17.21 0.91 0.13
3 7.12 27.29 20.24 0.89 0.20
4 6.95 29.52 22.47 0.98 0.08
5 8.36 37.92 29. 46 0.99 0.03
6 3.36 18. 49 15.21 0.96 0.08
7 7.61 33.39 26. 11 0.98 0.07
8 4.51 22.20 17. 81 0.92 0.13
9 5.49 28.96 23. 66 0.99 0. 05
10 4. 60 23.10 18. 69 0.92 0.13
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Fig. 1 Relationships between a + ¢ and - b in modified Logistic model of winter wheat, summer maize and rice
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Fig.5 Curves of relative leaf area index of three crops of winter wheat, summer maize and rice fitted

by simplified Logistic model ( data used in establishing model)
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Fig.7 Curves of relative leaf area index of three crops of winter wheat, summer maize and rice fitted by

simplified Logistic model (verification data)
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Fig. 8 Residual analysis results of single parameter Logistic model
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