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Abstract Based on C.T.de Wit & F.W.T.Penning de Vries' s modelling methodology and fundamental frame of L1D and
TIL modules of MACROS a dynamic simulation model of quality indexes in rice population suitable to local soil climate and
other varietal characters was conducted according through field trials and documental data. By running the model the opti-
mum combinations of seedling age transplating date and the number of transplated seedlings with corresponding optimum in-
dexes of rice population quality were obtained.
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1989 ~ 1990 1989 1990
620 1
7 0 120 142.5 165 187.5 210 232.5kg N/hm? 60 % 40% 7d
375kg/hm? 150kg/hm* P K 1
16.67cm x 13.33cm 5 4 1 3
16m’ 7d 1
5
1.2 105°C 1
15min 80°C Table 1 Fertilizer conditions of soil
Organic ~ Total ~ Available Available Available
Sites matter N N P K
% % x107% x107% x107°¢
3.41 0.169 176 5.50 109
3.78 0.195 163 7.63 123
1.3
1.4
2
F.W.T.Penning de Vries 1989 L1D TIL
C.T.de Wit §-10
CSMP DS=012 DS=0~1
DS=1~2 1d DS =2 3d
0 IBM/PC
9
2.1
2.1.1 TPAV = TPLT IDATE + TPHT IDATE /2. -1.
TPAV TPLT IDATE TPHT
2.1.2 ALVI = WLVI/ SLG AFGEN SLT DSI + ASTI
ASTI =0.5x WSTI/ SSCG AFGEN SST DSI
AST = INTGRL ASTI GSA
GSA =0.5 GST/SSN
SSN = SSC AFGEN SST DS
ALVR = ALV - AST
ALV ASTI WLVI  WSTI SLC
SSC AFGEN
y=/fx
SLT  SST DS SLC  SSC DSI DS AST

INTGRL
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¥yt =.0xdt+y Lo
to t GSA GST SSN
ALVR ALV DS
2.1.3 DRV = DRCV EFG} EFGH AFGEN DRVIT TPAV

EFGJ=INSW DS-0.25- 0.56-DS 1. DRED
EFGH = INSW DS -0.56- 0.67-DS 1. DRZD
DRZD = AFGEN DRDZ DLP

INSW
Y = % 2 <0
Yy = x3 % =0
DRV DRCV EFGJ E-
FGH DRVIT  TPAV  DRCV 0.25 DS 0.56
DS DRED DLP
0.67 DS DRZD DRDZ
2.1.4 NTI = INTGRL NTII  GNTI - LNTI
DSTF = NOR DSI +0.03 - DS DS - DST2
DSTD = NOR DSI+0.03- DS DS- DST2+0.15
NTI NTII GNTI  LNTI DSTF
DS 0.03 5d DS DST2 DS 0.75 DSTD
DS NOR 01
y =1 v <0 %<0
y=0
2.1.5 WGY = WDGY /0. 86
WDGY = WSO AFGEN FGT TAT +0.15
TTT = INTGRL 0. INSW DS-0.93- 1.15-DS 0. TPAV+1.
TAT = TTT/INSW DS-1.9 1. TND
TND = INTGRL 0. INSW DS-0.93- 1.15-DS 0. 1.
WGY WDGY 0.86 WSO FGT  TAT
TAT 10d 0.15 Trr 10d
0.93 4d DS 1.15 5d DS TND DS=0.93~1.15
2.1.6 NGR = INTGRL 0. GNGR
NGR GNGR
2.1.7 PLEA = PLEF AFGEN PLETT TPAD - AFGEN PT DS
PLEA PLEI PLETT  TPAD  PLEI TPAD
PT DS PLEA
2.2 2 3
2 3 CALVT DS CAGLV/ CAGCR CASTT
DS CAGST/ CAGSS CASST DS CAGSS/
CAGCR LLVT DS LLV/ WLV
CNTIT DRDT

DRCR w1l
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Table 2 Adopted functions vc. Xiushui 620
Function name Value
CALVT 0.0 0.55 0.49 0.5 0.65 0.3 0.75 0.1 0.99 0.0 ...
1.10.0 1.2 0.0 2.1 0.0
CASTT 0.0 0.45 0.49 0.5 0.65 0.7 0.75 0.8 0.99 0.4 ...
1.1 0.0 1.2 0.0 2.1 0.0
CASST 0.0 0.3 0.38 0.88 0.381 0.4 0.6 0.88 0.7 0.95 ...
0.80.941.01.01.11.02.51.0
LLVT 0.0 0.0 0.43 0.00023 0.49 0.0003 0.54 0.0005 ...
0.63 0.0008 0.75 0.0012 0.88 0.002 1.0 0.004 ...
2.1 0.027
CNTIT 0.0 5.E-6 0.41 16.E-6 0.71 70.E-6 1.0 38.E-6 ...
2.1 38.E-6
DRDT 0.0 1.0 11.5 1.0 11.83 0.98 12.17 0.95 12.5 ...
0.9 12.83 0.83 13.17 0.58 13.5 0.47 13.83 0.45 ...
14.17 0.28 15.0 0.13 24.0 0.0
DRDZ 0.0 1.0 11.5 1.0 13.0 0.76 13.5 0.5 24.0 0.0
SLT 0.0 0.68 0.38 0.68 0.43 0.73 0.49 0.76 0.54 0.8 ...
0.63 0.86 0.75 0.92 0.88 0.95 1.0 0.97 1.2 0.99 ...
1.37 1.0 1.53 1.0 1.69 1.0 1.84 0.99 2.1 0.98
SST 0.0 0.51 0.38 0.51 0.49 0.57 0.54 0.64 0.75 0.98 ...
0.88 1.1 1.0 0.82 1.53 0.69 2.1 0.61
FGT 0.0 0.0 17.0 0.0 18.0 0.06 19.0 0.17 20.0 0.26 ...
21.0 0.66 22.0 0.79 23.0 0.76 24.0 0.83 25.0 ...
0.83 26.0 0.84 27.0 0.85 28.0 0.77 29.0 0.80 ...
31.0 0.75 32.0 0.57
PT 0.0 1.0 0.379 1.0 0.38 0.01 0.41 1.0 2.1 1.0
3 3 620
1990 Table 3 Adopted constants and initializations
6 20 ve. Xiushui 620
6 24 6 27 30
Constant name Value  Initialization name Value
41d
g 2 5 85 x 10°/hnt? ‘ DRCV 0.0188 WLVI 380
189 X m DRCR 0.031 WSTI 290
WSIR WLV WLVSO SLC 450 WTT 1.69E-4
Ws0 ALVR NI SSC 1200 DSI 0.38
1~ 6
WSO WLVSO
620
4
4.1 1990 620
@ 4 7 23 7 28 8
2 g8 7 3 30d 40d  50d 3 0.69 x 10° /hn? 2.07 x 10°  /hm? 3.45 %
10°  /hm®> 36 7 23 40d
0.69%10° /hm? 132161<g/hm2 8§ 7 30d 3.45 % 10°
/hm? 5 @ 0.69%10° /hm? 40d
7 23
7 15 7 15 13545kg/ hm?
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20
7 15 41d 0.40x10° /hn?
4 1990 620 d
Table 4 Comparision of simulated and observed development stages vc. Xiushui 620 Jiaxing 1990
Sowing date Sowing-heading Heading-maturity Sowing-maturity
/
month//date Sim. Obs. Sim. Obs. Sim. Obs.
6/20 90 99 46 48 136 136
6/24 88 89 46 45 134 134
6/27 86 87 46 46 132 133
6/30 84 84 46 46 130 130
o4 ﬁé o35 HIE Simulated
Ez 4 —n S50 o
e s %025 AT ey
55 il £
= ¢ 30 Simulated . ?jﬁa 20 /}—tf’ﬂ”ﬁ Observed\“"‘
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=320 7 *
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Fig.1 Comparision of simulated and observed dry stem weight vc.

Xiushui 620 Jiaxing 1990
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Fig.3  Comparision of simulated and observed dry weight of above-

ground biomass

ve. Xiushui 620 Jiaxing 1990

4.2

MACROS L1ID TIL

Fig.2  Comparision of simulated and observed dry leaf weight vc.
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Fig.4 Comparision of simulated and observed dry ear weight
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5 1990 620
Table 5 Maximum seedlings productive ears and grain yield for different transplanting dates seedling ages and transplanting
seedlings vc. Xiushui 620 Jiaxing 1990

Transplanting d

de;te Seedling le::ﬁ:lgl:ng 1:/:;11[1“ :;: PIOS:;:WB ij;thZ]d
onth/date e x 10°/hr? x 10°/hr? x 10°/hr? &
30 0.69 10.52 6.75 12412
2.07 13.04 7.71 12022
3.45 13.52 7.75 11830
40 0.69 7.48 6.04 13216
7/23 2.07 9.75 7.33 12817
3.45 10.69 7.57 12568
50 0.69 6.43 6.13 12128
2.07 7.94 6.74 11920
3.45 8.36 6.92 11744
30 0.69 10.15 6.90 10560
2.07 12.57 7.73 10234
3.45 13.10 7.80 10072
40 0.69 7.44 5.76 12143
7/28 2.07 9.45 6.81 11813
3.45 10.42 7.15 11598
50 0.69 6.15 5.72 11478
2.07 7.50 6.08 11332
3.45 8.02 6.23 11189
30 0.69 8.72 5.29 8102
2.07 11.10 6.95 7868
3.45 12.03 7.34 7739
40 0.69 6.45 5.37 10782
8/2 2.07 8.50 5.72 10554
3.45 9.38 6.02 10387
50 0.69 5.65 5.26 10114
2.07 6.89 5.79 10258
3.45 7.31 5.86 9977
30 0.69 7.13 4.70 3265
2.07 9.59 6.23 3185
3.45 10.61 6.95 3132
40 0.69 6.00 5.15 9498
8/7 2.07 8.23 5.27 9328
3.45 9.14 5.66 9196
50 0.69 4.98 4.82 9698
2.07 6.64 5.64 9771
3.45 7.18 5.81 9757
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Fig.5 Comparision of simulated and observed leaf area index vc.
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high yield population vc. Xiushui 620 Jiaxing 1990
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ve. Xiushui 620 Jiaxing 1990
1990

Devel Df) S Optimum leaf Optimum number Optimum dry weight Optimum leaf
t‘,Vi‘Opl’Tlel’ll alues area index of tillers per stem area per stem
slages vatues hm?/hm? x 10 /hm? g cm’
@ 0.38 0.09 0.40 0.17 22.50
@ 0.63 5.15 6.63 0.59 77.68
® 0.93 8.40 6.32 1.51 132.91
® 1.00 8.29 6.19 1.78 133.93
® 2.00 3.83 6.19 3.25 61.87
(DTransplanting stage @ Jointing stage (D Boot stage @ Heading stage ©Maturity stage
7 1990 620

Table 7 Optimum grains per aera bearing percentage grains per stem and ratio of grains to leaf area in maturity stage of

hight yield population vc. Xiushui 620 Jiaxing 1990

Optimum total Optimum filled

t(gfl“grlzzis fil(l)gilr;:?;s pt?ri:::ggc Optimum total Optimum filled ~ grains per leaf grains per leaf
grains per stem ains per stem area area
x10°  /hn? x10°  /hn? % ° b Gl Jen Jent
625 517 82.24 100.97 83.52 1.63 1.35
1
1995.10 ~ 21.
2 .
1995.34 ~ 46.
3
1995.45 ~ 61.
4
1997.98 ~ 99.
5 —_—
1989 10 4 1~6.
6 Yan Lijiao. Simulation of potential production of early-maturing japonica rice.In IRRI ed. Case studies in crop growth simulation .
Manila IRRI 1991.177 ~ 188.
7 1991 7 54~65.
8 CT . . 1987.
9 Penning de Vries F W T Jansen D M ten Berge H F M et al. Simulation of ecophysiological processes of growth in several annual

crops . Wageningen Pudoc 1989.

10 FWT HH

1988.

Comparision of simulated and observed number of tillers

620
Table 6 Optimum leaf area index tillers single stem’ s dry weight and single stem'’ s leaf area in different development stages of



