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Abstract ; Soybean is one of the most important crops in the Northeast of China. The efficient use of crop simulation models
is an effective complement to experimental research for improving soybean productivity. The objectives of this study were to
evaluate the Cropping System Model CSM-CROPGRO- Soybean for its ability to simulate phenology, grain yield and biomass
with different fertilizer treatments in 1993-1996 year at Hailun Agro- Ecological Experimental Station. And a soybean model
database included genetic characteristics of variety,soil ,weather and field managements was established for the model per-
formance. The evaluation of the CSM- CROPGRO- Soybean showed that the model was able to simulate the phenology and
grain yield and so on with different treatments accurately,with RMSE equals 0. 58 and EF equals 0. 92 for phenology, and
RMSE equals 101.6 kg ha™" and EF equals 0. 70 for soybean yield. These results are promising for farmers and decision
makers , as they could have access to accurate yield forecasts prior to final harvest. However, to be able to make practical de-
cisions for soybean productivity and quality, it is necessary to further tested and developed with long- term experimental prac-
tices.
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Table 1 The 170 ddatabase of the CSM- CROPGRO- Soybean model
B 24 A AR PRAE B B HIR
Name of database Code file names State variables or characters Sources
g B H s RARA K R i3 (it S U
. rrerrerr WTH Daily highest and lowest temperature, precipitation  Climate observation at Hailun
Climate database L .
and radiation station
S 0 LI 1 AF 56 SCRik

R

Soil database

FH i) 5 B 40 122

Field management database

g £ J M B 14
Variety inherence attribute

database

iy SR

Output file of database

B UE S

Validation of database

Aawwr e QT

Aawm s QRY

saer CUL
(ECO,SPE)

#x ok w sk O

-
(SBA)

o 3L LA ERIN

Physical and chemical characters of soil

FERN Y, B ATRE ML, FEE , BHE R
Sowing date, density,row space, fertilization , irrigation ,

tillage and harvest

A ONERYL= Bl PN s O AR R
Photo — thermal days and photoperiod of soybean relat-

ed to phenology
3Ty AEWIFR T A B E A

Soil nutrient, plant nutrient and so on

PR b AR, K R, e N RS
Yield,top dry weight of plant, root weight, soil water
content, soil N content and so on

Observation of experiment and

related documents

S

Observation of experiment

236 LU 14 56 ik
Observation of experiment and

related documents

R

Simulation results

S LI K

Observation data of experiment
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Table 2 Main basic soil parameters of experimental plot in the station

‘ L o _
=2 R - , ik UEIIVIS
pH Soil organic Total
Sites of experiments Soil layer/cm Silt/ % Saturated water/ %
carbon/g kg ™! nitrogen/g kg ™'
1 0-15 6.35 3.13 0.39 31.5-34.9 46.3-49.0
15-30 6.60 2.36 0.30 33.7-42.0 32.2-44.9
2 0-15 6.29 3.87 0.43 31.5-34.9 46.3-49.0
15 -30 6.31 3.79 0.43 33.7-42.0 32.2-44.9
3 0-15 6.22 3.70 0.45 31.5-34.9 46.3-49.0
15 -30 6.30 3.76 0.46 33.7-42.0 32.2-44.9
e /11 -
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GENETICS 5t f% J@ PR AL AN 22 15 (try and error) £
B33, A5 78 A A 2 22 3 4F (14 1 Ja) 3k 56 B0 d
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Table 3 Sensitive analysis of simulation

N YR UL E TS
[LEVRIT PR 2% . ,
Root mean Efficiency of
Simulated item Mean error
square error forecasting
P Phenology/d 0.58 0.24 0.92
=i
101.6 38.6 0.7
Grain yield /kg hm ~2
A
197.8 115 0.2

Top biomass/kg hm >

X FH R] 356 4 it S Ak B A A 400 7 ™= D 52
ME % 2% RMSE 4 101. 6 kg hm ™, ME “}j 38. 6 kg
hm ™ EF 3 0.7 AR 2 7 Foif 11% 22 Y R
R ORI, M E AR B ER 2 OK,
RMSE >} 197.8 kg hm ™ \ME 4 115 kg hm > | EF 2}
0.2, FRGETT2EM T3k AT L) e ALl 1 A ) o
RZETE RV IR ZZIEHE N, (HIE EF HE/N, 3]
A — e Sl i s BRI & T A ) R
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