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Applicability analysis of CERES - Maize model in different
agro-ecological zone of Henan

LI Shu-yan, YU Wei-dong
( China Meteorological Administration/ Key Laboratory of Agrometeorological Safeguard and Applied
Technique in Henan Province / Henan Institute of Meteorological Sciences, Zhengzhou, He’ nan 450003, China)

Abstract: The main production region of summer maize in Henan Province was divided into four agro-ecological
zones. The genetic parameters of representative maize varieties in each zone were determined to calibrate and validate
CERES - Maize model by using data from 18 agro — meteorological stations in recently ten years. The data from 2003 to
2005 were used for calibration and from 2006 to 2010 for validation. According to the mean values of calibration and vali-
dation in different zones, four sets of zonal variety parameters for modeling were gotten. From the genetic parameters of
maize in different zones, it was found that the accumulated temperature in zone I was the largest, followed by zone [l
and [V ; the potential maximum number of kernels per ear was the largest in zone I, followed by zone [l , and it was the
lowest in zone [V ; the kernel filling rate was relatively low in zone [l , and it was similar in other zones. The calibration
and validation results of biomass and yield in different zones showed that the normalized root mean square error (NRMSE)
was lower than 20% . The ability of CERES — Maize model was strong in simulating biomass and yield in different zones,
but there were some spatial differences in simulating effect. The observed value was close to the simulated value in cali-
bration period of biomass, but it was generally greater than the simulated value in validation period, especially for zone 1
and [ . In validation period of yield, the simulated value was lower than the observed value in zone I and [[ ,but greater
in zone [l and [V . The correlation coefficients hetween observed value and simulated value of biomass and yield in zone

I to [ll wholly passed the significance test, so the simulating effect of biomass and yield was good in these zones. Ac-
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cording to the calibration and validation results of biomass and leaf area index, it was found that the simulating effect of

above — ground biomass was good. The observed value of leaf area index slightly lagged behind the simulated value, but

their overall trend coincided quite well.
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Fig.1  Agro-climatic zoning map of Henan Province
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Table 1  The representative stations in different zones
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Table 2 Genetic parameters of summer maize varieties

in different zones

ZHUH Parameter value

P S

Parameter 1 1 1 v
Pl/(C-d™") 210 232 210 210
P2 0.65 0.60 0.65 0.65
pP5/(°C-d™") 820 710 780 700
PHINT/(C+-d~") 48 50 48 48
G2/(no. *stem™") 980 860 900 820
G3/(mg-day™") 7.9 7.9 7.6 8.0
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Table 3 Evaluation indexes of biomass for calibration and validation periods in different zones

FRI 25 R Calibration result

RIS IEZE SR Validation result

X3
Zone X o Xim RMSE NRMSE Xobs Xim RMSE NRMSE
/(kg'hm_Q) /(kg'hm_z) /(kg'hm_2) /% /(kg'hm_2) /(kg'hm'z) /(kg'hm'z) /% r
il 12216 12040 945 7.7 0.907" " 13393 11692 2243 16.7 0.799" "
II 9510 9546 1493 15.7 0.721" " 13407 11700 2392 17.8 0.802" "
I} 11389 11127 1197 10.5 0.566" 12698 11697 1546 12.2 0.613" "
v 9730 9547 1217 12.5 0.557 10435 10146 1354 13.0 0.427

e ox % Fll» FORMEREGE 0.01 F10.05 B2 EKF, TH.

Note: * * and * indicate significance at P <0.01 and P <0.05, respectively, the same below.
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Fig.2  Comparison between simulated and observed biomass of summer maize for calibration (A) and validation (B) in different zones
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Fig.3  Comparison between simulated and observed yield of summer maize for calibration (A) and validation (B) in different zones



55 2 3] R A T A AR AR S X CERES — Maize B8 285080 1 SRS B B0E 7
F4 BERFESHFKMBIETN SR
Table 4 Evaluation indexes of yield for calibration and validation periods in different zones
Kk TR ZE SR Calibration result FERIEHIFZE R Validation result
X 18
Zone Xobs Xim RMSE NRMSE Xobs Xim RMSE NRMSE
/(kg*hm~2) /(kg-hm~2) /(kg+hm=2) /% /(kg*hm~2) /(kg-hm~2) /(kg*hm~2) /%
| 6089 6268 1099 18.0 0.735" " 6556 6413 903 13.8 0.752" "
It 4546 4622 830 18.3 0.675" " 5101 4920 831 16.3 0.702" *
i 5392 5650 785 14.6 0.506" 5809 6023 971 16.7 0.415"
v 4129 4485 694 16.8 0.705" 4969 5170 743 14.9 0.403
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Fig.4 Dynamic simulation of biomass of summer maize for calibration (2004a) and validation (2007a) in Zhengzhou
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