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Abstract; Leaf area index is a key indicator of leaf area change of crop population, and also, an
important parameter for studying crop photosynthesis, transpiration, and biomass formation, etc.
How to establish an optimum leaf area index ( LAI) dynamic model with the minimum field observa-
tion data is of great significance for accurately simulating crop growth and yield. Based on the field
experiment data of various spring maize varieties from the Jinzhou Agricultural Ecosystem Research
Station in Northeast China in 2005-2011, in combination with the universal maize LAl dynamic
model, this paper discussed the optimum field observation data for accurately simulating the dynam-
ics of maize LAI. It was suggested that for the accurate simulation of the dynamics of maize LAI,
the field observation should be no less than 3 years, with at least 4 times observation during the
growth period each year. The proper four observation times during maize growth period were sugges-
ted as about 20 d after seedling emergence for the first observation, and monthly thereafter for the
other three observations. This study could provide reference for conducting an effective observation
on leaf area index and its dynamic modeling.
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Table 1 Maize varieties and their main growth periods

G ST RS R RAE

Year  Maize varieties Seeding  Emergence Mature
date date date
2005 &Rt 15 Yunke No. 1 0501 05-14 09-26
2006 @R} 206 Runke 206 0507 05-24 10-04
2007 4ES+4 5 Huadan No. 4 05-03 05-10 09-24
2008 HBL 10 5 Xinke No. 10 0427 05-13 09-25
2009 810 % Zhongke No. 10 04-27 05-10 09-22
2010 %% 268 Xiangyu 268 05-02 05-17 09-28
2011 F+F 42 Danyu 42 05-03 05-15 09-26
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Table 2 Leaf area index simulation results of different
time span data
AER HEfy 7254 Parameters R?
Time Year
span a b c d
AR 2005 1.14 4.38°  -10.42 4.09 0.94
Single 2006 1.00 6.17 -22.29 9.9 0.80
year 2007 0.96 6.83 -17.85 7.23 0.94
2008 1.19 5.47  -14.90 7.71 0.70
2009 1.78 8.23 -17.41 8.90 0.71
2010 0.95 12.04 -35.88 15.90 0.81
2011 1.40 6.00 -14.11 6.95 0.75
2 4F 2005—2006 1.09 4.06 -10.74 4.31 0.94
2 year 2006—2007 1.05 4.49  -12.26 5.02 0.94
2007—2008 1.01 5.42  -14.35 5.84 0.94
2008—2010 1.00 5.84 -16.30 7.09 0.90
2009—2010 0.97 7.25 -17.73 7.42 0.91
2009—2011 1.35 6.91 -15.57 7.60 0.75
2010—2011 0.94 9.08 -25.63 11.17 0.87
34 2005—2007 1.06 4.52  -11.79 4.76 0.94
3 year 2006—2008 1.03 4.95 -13.42 5.50 0.94
20072008 ,2010 1.02 5.22  -13.85 5.75 0.94
2008 ,2010,2011 0.98 6.15 -17.04 7.39 0.90
2009—2011 0.96 6.97 -17.46 17.36 0.92
4 4F: 2005—2008 1.05 4.77 -12.57 5.08 0.94

4 year 2006—2008 2010  1.03 4.96 -13.46 5.60 0.94
20072008 ,2010,2011 0.99 5.57 -14.88 6.170 0.94
2008—2011 0.99 5.85 -15.23  6.50 0.92

74 2005—2011 1.00  5.23 -13.63 5.53 0.95
7 year

*3 AEBEKESBERHEXHERIEHSELER
Table 3 Leaf area index simulation effect of different time
span data

Hd Al FEBSAH OGS BT AR 5 250
Data type Distance correlation One—way ANOVA
analysis analysis
AAERIE  AH B F P
Dissimilarity ~ Similarity
H4E Single-year 1.40 0.90 2.51 0. 02
24 Two-year 0.93 0.95 1.38 0.22
34 Three-year 0.76 0.96 0.54 0.71
4 4 Four-year 0.70 0.97 0.31 0. 82
7 4F Seven-year 0.63 0.97 - -
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4, F3) 3HBIEM AR 2ZEFIEF /DN UELT
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Table 4 Oputimum field observation data for leaf area in-
dex simulation

0y PUEREC BrIRRE Y P
Year R? RMSE Distance correlations
(%) AL AR
Dissimilarity Similarity
2005—2007 I 0.94 10.1 0.70 0.97
I 0.94 9.6 0.67 0.97
2005—2011 II 0.95 9.0 0.63 0.97

I DR Minimum data, BR4FR 4 D SSASALI 70 e 2 1 >0
M{EL One observation was selected in 4 key change periods during 2005 -
2007, respectively; II : 2EBELHE Total data.
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Fig.1 Leaf area index simulation results of different time span data.
a) HUAE Single-year; b) 2 4F Two-year; ¢) 3 4F Three-year; d) 4 4F Four-year.
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Fig.2 Influence of observation time on leaf area index simulation result.
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Fig.3 Oputimum field observation data for leaf area index sim-
ulation.
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