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Fig.1 Dynamic scatter diagrams of the LAI and the indexes of the PD(A), EAT(B), ASH(C)
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Fig.2 NLAI dynamic simulation from 3-leaf to maturity
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Table 1 NLAI dynamic simulation optimal function and expression at different growth stages and indexes

RHEMH 2 28, %.] & ¥ Parameters RERK FE
Growth period  Index Simulated model . b . d R? F Value
=0 S NPD y=(a+bx)/(1+ cx + da?) -0.02817 0.56802  -3.14677  3.35495 0.8756 351.6487

3-leaf to NEAT  y=(a+bx)/(1+ cx + dx?) -0.02891 1.11713  -3.48711 5.12735 0.9080 480.1520

maturity NSH y=(a+bx)/(1+ cx + dx?) -0.02988  0.69301  -3.27393  3.79848 0.8936 413.4540
=0 - s NPD y=asil+expl - bx (x-¢))} 1.04481  12.38177 0.3372 0.9356 627.5951

3-leaf to NEAT  y=a/l1+expl - bx (x-¢))} 1.0305  15.01866 0.23772 0.9580 970.0751

heading NSH y=a/tl+expl - bx(x-c))} 1.03693  13.45335 0.30346 0.9431 712.7376
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Fig.3 NLAI dynamic simulation from 3-leaf to heading
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Table 2 NLAI model test results at different growth stages

=t~ 1% EM -~
B 3-leaf to maturity 3-leaf to heading
Items
NPD NEAT NSH NPD NEAT NSH
o BB R? 0.8760 0.9080 0.8936 0.9356 0.9580 0.9431
HHRRE 0.1200 0.1036 0.1113 0.0943 0.0761 0.0896
RMSE
o 0.8988 0.9156 0.9003 0.9226 0.9335 0.9703
Accuracy
HEBIE Slope 0.9617 0.9717 0.9672 0.9767 0.9848 0.9794
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Fig.4 Relationship between simulated LAI value and observed LAI value
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Effects of different maize population structure on photosynthetic
characteristics in wheat/maize intercropping

HE Hai-jun
( Crop Institute of Gansu Academy of Agricultural Science, Lanzhou, Gansu 730070, China)

Abstract: The relationship between leaf area index, photosynthetic rate and yield with different maize populations in
the wheat/maize intercropping was studied. The results showed that the curves of LAI and Pn of different maize popula-
tions were parabolas, and the correlation between Pn and LAJ was significantly positive. So improvement of the photosyn-
thetic rate could increase maize yied. In two intercroppings, the average photosynthetic rate and the maize yied in A1D3
was the largest, while those in A2D2 was the second.

Keywords: intercropping; maize; photosynthetic rate; yield
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Dynamic simulation of spring wheat leaf area
index in Ningxia irrigable area

ZHANG Xue-yi'*?, ZHANG Li', HUANG Feng', LIU Jing', MA Guo-fei'
(1. Ningxia Key Laboratory for Meteorological Disaster Prevention and Reduction, Yinchuan 750002, China;
2. NanjingUniversity of Information Engineering, Nanjing 210044, China)

Abstract: In order to realize the prediction of dynamic yield of spring wheat in Ningxia, it is necessary to obtain the
key parameters of LAI. Based on the field observation data of 1994 ~ 2009 from the Ningxia Yongning agricultural experi-
ment station, the LAI dynamical law of spring wheat was studied. Three indexes and three stages and different functions
were contrasted and analized. The results indicated that the formula y = (@ + bx)/(1 + cx + dx?) was the best form to
simulate the LAI in 3-leaf stage to heading stage, in which the physical day was used as the argument after LAl and these
indexes were normalized. But the simulated results from the y = a/(1 + exp(b + ex + dx*)]) and Richard formulas were
not ideal. The simulating accuracy of 3-leaf to heading was noticeably higher than that of 3-leaf to maturity after the
growth processes were divided into three stages. R® was changed from 0.90795 to 0.95796, RMSE from 0.10359 to
0.07612, the accuracy from 0.9156 to 0.93351, the degree of accuracy from 0.9717 to 0.9848, and the « <0.001,
which indicated that this mean could better obtain spring wheat LAI, which provided a powerful method for the prediction
of spring wheat yield in Ningxia irrigable area.

Keywords: spring wheat; LAI; meteorological elements; dynamic simulation; normalization



