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Simulation and validation of soybean yield formation process in black-soil

SHANG Lei', ZHAO Jun’, QI Guang-Yun', HAN Xiao-Zeng’, NING Hai-Long’

(1. Heilongjiang August First Agricultural University, Daqging 163319, China; 2. Hailun National Field Station for
Scientific Research and Observation, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences,

Harbin 150081, China; 3. Key Laboratory for Soybean Biology, Ministry of Education, Harbin 150030, China)

Abstract Soybean yield and growth processes were simulated based on long-term effects of water and fertilizer application at the
Hailun Experimental Station of Agricultural Ecology, Chinese Academy of Sciences. A database for the soybean cultivar genetic
characters and related model parameters were established for the modeling. The soybean phenology, yield and soil water for differ-
ent growth stages were validated with DSSAT-CropGro-Soybean model. The analysis indicates that the model simulates phenologi-
cal stages of soybean with only —2% ~3% relative error and a RMSE of 2. 3. Crop yield for different years and different field

treatments has a relative error range of —7% ~9% , 75.9 RMSE and 0.8 EF. The model result for soil water content in different

soil layers is good.
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Fig.1 Flow chart of DSSAT model
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Tab.1 Soil parameters in initial year (1995) of model simulation

e TREEE LA 553.@ ﬁlfﬂ‘ﬁfi %:ﬁ(
Soil Tayer Thickness of soil layer Cla}i Slll_ Organic c_arbon pH Total mtfogen
(m) (gke™) (gke™) (gkg™) (g-kg™)
1 0.28 315 539 29.3 6.38 2.4
2 0.35 337 499 15.4 6.71 1.1
3 0.34 439 434 14.0 6.56 1.1
4 0.53 460 398 9.0 6.40 0.8
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Fig.2 Simulated and observed values of soil water contents of 10 ~20 cm(a) ,20 ~30 em(b) ,30 ~40 ecm(c) layers
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Fig.3 Simulated and observed values of soybean

bearing period (a) and yield (b) under different water

and nutrient treatments

HRYE 2 1% O, K 2 B — O B LT B e
BI85 135 ~ 144 d FFERI NE 175 ~179 d RN
5186 ~ 189 d Bk R4 215 ~220 d. KRB KB
257 ~268 d R ZEHI A E 265 ~276 d, HERME S
SERMEB IR, IRETE 1 ~3 do AT AR [E
H3 M L E 3a, Gt T R MR ETLE -2% ~
3% Z 8], ¥ IR 2 (RMSE) 34 2.3 >0, RMSE %
AN, REABERISCR BT . UL A BRI R Ak 357
KRG AT SN BSCR B

K= 8 AR LB ke 56 45 21 WLl 3b, 1995 4.
1998 4F 71 2001 4F K G/~ & K BB UE 4 Hr &R 9,
BRI FH BGRB8 ) 3 Ak 4 AL AN 3 A5 40 ALY
e = A LS R B AT, RS R R [F] AL 2 7= & Y
AL, BT R A R . Rt ERE
B, MEXRZETE - T% ~9% 2 [8], ¥ 77 iR 2 RMSE
R 759, BEAIVEREIE R EF 2 0.8  EF M¥IE 1,3K
AR 4L B ROR R G

T HOK IR BAE BT WL 4. TSR R
B 10 ~20 cm + 2 RMSE ¥ 0.05,EF 3 0.5;20 ~
30 cm +J2 RMSE 3 0.03,EF % 0.55;30 ~40 cm
+J2 RMSE 5 0.05,EF 3 0. 88, 7= B 4 %I % R [5]
B IR 5K 4 AR A R B RAOR 3 4T

05 r [
S 'Y L ®
P 0.4
. J _ $
= 03| g L)
2
=
) L
g 021 y=1.107x =0.982x y=0.918x
wa
g 01 . b I c
%

0 L |
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
W{E Observed value (%)
B4 10~20 cm(a).20~30 cm(b).30~40 cm(c) LB TEASEURHE S
Fig.4 Sensitive analysis for soil water contents of 10 ~20 cm(a) ,20 ~30 ecm(b) ,30 ~40 cm(c)layers
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