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Reference Treatments Experimental location and year
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Experiments used for parameter estimation
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Genotype, plant density Gorgan, 2006

die bl (gl eslinal 550 la_Zolejl
Experiments used for model evaluation

(19) (oS5 ol =L Yoo 8T
Genotype, planting date Gorgan, 2005
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Genotype, plant density Gorgan, 2006

(18) QJ\S@JLv‘rJJ\ V"\‘Q@;
Genotype, planting date Gorgan, 2001
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Genotype, irrigation Gorgan, 2005

(11) VS‘J:‘VJ‘) V“MQ\SJS
Genotype, plant density Gorgan, 2000
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Genotype, planting date

Gorgan, 2011
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Table 2. Cardinal temperatures, critical photoperiodand photoperiod sensitivity coefficient in soybean.
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Table 3. Biological day values for soybean cultivars in model.

DPX B JL&:?." JSA\JL:
Sahar  Abbreviation Parameters
6 6  DbSWEM O o £ B
Sowing to emergence
185 185  bbEMRIL A ot B0 e
Sowing to beginning bloom
145 13 bbRIR3 el e R P
Beginning bloom to beginning pod
75 45  DbR3RS S o ot B e g0
Beginning pod to beginning seed
32 32 DbRSRY eI e Ul 0y
Beginning seed to beginning maturity
10 105  bbR7RS (g e U SO S
Beginning physiological maturity to maturity
5w sl sl T
6 6 bbBRP Sxass a el _)L‘ _
Response to photoperiod begins
795 74 bbTRP Sxn50 4 c«b otk _
Response to photoperiod terminates
22 15  bbRITLM s e
Beginning bloom to termination of leaf production on main stem
25 25  DbRITLP o Sxe oS AL e s
Beginning bloom to termination of leaf production on plant
465 42 s Al p i B OAE s
Sowing to termination seed growth
s a3, oLl b os;
795 74 DbbTSG s bk B ot
Sowing to termination seed growth
6 6 bbBRG o L LB O e
Sowing to beginning root growth
465 42 bbTRG o oL B O
Sowing to termination root growth
358 50 S5 g g s BT B O s
12 12 bbBNF D0 Ny e S 04

Sowing to beginning biological nitrogen fixation
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Figure 1. Changes of node number on main stem versus cumulative temperature unit in cv. DPX.
Data are from (16).
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Table 4. Coefficients a, b and xo between node number on main stem versus cumulative temperature
unit (Equation 2) in Sahar and DPX cultivars. RMSE is root mean square error and R? is coefficient
of determination.

R? RMSE b=se az=se Xo==se 5B
0.92 1.14 =+0.00020.0099 =+0.15-0.68 =+16.041267 ST
ahar
0.94 0.80 0.0076==0.0002 0.2720.23 1550=4-25.68 DPX
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Figure 2. Plant leaf area as a function of main stem node number as described by a power equation
(PLA=MSNNP*POW) 'Numbers indicate plant density. Data are from Nehbandani, 2013 (16).
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Figure 3. (A) The effect of plant density on the PLAPOWCcoefficient in soybean according to the data

of Figure 2. and (B) Decreasing trend of PALPOWCcoefficient versus density increase in soybean
ultivars. Data are from (16).
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Figure 4. LAl as a function of leaf dry weight in two soybean cultivars (Sahar and DPX). The slope of
the regression line is specific leaf area. Data are from (16) and (15).
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Table 5. Radiation use efficiency (RUE), extinction coefficient for photosyntheticaly active radiation
(KPAR) and cardinal temperatures for RUE in soybean.
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(RUE) minis 5l eslizal oS
(29) 2gMJ? - . -
Radiation use efficiency (RUE)
29) 0.65 (KPAR) (s 50 558 Jlab Ci.-..iié\ﬂ ol oo
Extinction coefficient for photosyntheticaly active radiation (KPAR)
(TBRUE) RUE (¢l s 4,l; sbes
29) 10°C
Base temperature for RUE(TBRUE)
(TPIRUE) RUE (gl ; st < sllas (glos
29) 20°C .
Lower optimal temp for RUE(TP1RUE)
(TP2RUE) RUE (gl ; 65 < yllas (sles
29) 30°C .
Upper optimal temp for RUE(TP2RUE)
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Ceiling temperature for RUE(TCRUE)
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Figure 5. Relationship between cumulative leaf dry matters versus total dry matter from
emergence to R5 in Sahar and DPX cultivars. (Data are from 16 and 15)
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Table 6. The coefficients by and b, and X, value in relationship between cumulative leaf dry matters

versus total dry matter in soybean. RMSE is root mean square error and R? is coefficient of
determination.
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Table 7. Parameter estimates relating to simulation yield formation in soybean.

= Sldie bl
References Value Parameters
29) 0.22 FRTRL
(25) 1.3 GCF
24) 0.01 PDHI

1- Total Crop Mass at Beginning Seed Growth Which is Translocateable to Grains
2- Fraction Crop Mass at Beginning Seed Growth Which is Translocateble to Grains
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1- Daily increase (growth) in stem dry weight

2- Specific leaf nitrogen in green leaves (target)

3- Stem nitrogen concentration in green stems (target)
4- Daily increase in seeds (grains) dry matter

5- Grain nitrogen concentration
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Table 8. Parameter estimates relating to simulation nitrogen balance in soybean.
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Table 9. Estimates of some key parameters in soil water balance for silty clay loam
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Table 10. Parameter estimates relating to plant in soybean that is used in soil water balance.
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Figure 6. Simulated versus observed days to beginning Bloom (R1) and maturity (R8), the 20%
ranges of discrepancy between simulated and measured are indicated by dashed lines. Solid line is 1:1
line.(Data are from 8, 18, 19 and 21).
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Figure 7. Simulated versus observed main stem node number, the 20% ranges of discrepancy
betweensimulated and measured are indicated by dashed lines. Solid line is 1:1 line. (Data are from
11, 38, 8, 18, 19 and 21).
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Figure 8. Simulated versus observed grain yield, the 20% ranges of discrepancy between simulated and
measured are indicated by dashed lines. Solid line is 1:1 line. (Data are from 11, 38, 8, 18, 19 and 21).
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