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Tablel. Soil properties @ivo soil depths (0-3& 30-60 cm) of the experimental field.

Soil depth (cm)

Soil characteristics

0-30 30-60
Sand (%) 34 40
Clay (%) 24 20
Silt (%) 42 40
Bulk density (g/crf) 1.1 1.39
PH (In water) 7.8 7.0
EC (ds/m) 25 2.6
CEC (Cmol/kg) 9.1 8.4
Organic carbon (%) 1.22 -
Potassium (ppm) 6.46 279.4
Phosphorus (ppm) 20.3 16.2
NO3 (mg/kg) 95.8 165.7
Total N (%) 0.12 0.12
Upper limit (cn¥/cnr) 0.20 0.29
Lower limit (crmé/cn®) 0.120 0.149
45 - - 14
40 - L 12
35 - .
% 30 - Y E
g 25 - 8 §
8 20 - L 6 2
5 S
— 15 - 4 &
10 ~
5 _ “““ h 2
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Figl. Daily maximum and minimum temperature (limeghs) and daily precipitation (bar graphs) in 26&3aj
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Table 2. Analysis of variance of phenological growstages of B73 inbredline.

Source of variations df Emergence Anthesis Physiological maturity
(dap) (dap) (dap)
Block 3 0.084 5.07" 4.02ns
Planting date 4 541.92 1877.76 3199.66
Block x Planting date 12 0.019 0.46" 4,151
Plant density 4 0.006 57.06" 14.99"s
Plant density x planting 16 0.025* 5.183s 18.615™
CV (%) - 0.71 3.1 2.33

GLUE 80 5 b oa 3,915 0,3 B35 il 0¥ (Sei5 wlpo Y Jgor
Table 3. Genetic coefficients of B73 maize inbrieé kestimated by GLUE

Coefficient Definition Unit Estimation

P1 _Thernjal time (base 8 °C) from seedling emergenantbof Degree days 307
juvenile phase

P2 Photoperiod sensitivity coefficient (0-1.0) .3

P5 Degre_e days (base 8 °C) from silking to physiolabic 970
maturity

G2 Potential of the maximum number of kernel panpl number/plant 740

G3 Potenpal kernel_ grovvth rate during grain lineaowth stage mg.kg™ day* 49
in optimal conditions

PHINT Degree days required for successive leadpipearances 70.0

DSSAT ver. 4.6 (shell 4.6.1.0, updated on 2015) wgesl for cultivar calibration in this study.
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Table 4. Observed and simulated data for seedlimgrgence, tassel initiation, flowering, seed filiand

physiological maturity at different planting datdeng with model evaluation indices

. Days to seedling Days to tassel . - Dgys tq
Plggtt:eng emergence initiation Days to flowering Days to seed filling phr)rl]sell?llcr)igt:];cal
Observed Simulated Observed Simulated Observed Simulated ObservedSimulated ObservedSimulated
Apr. 22 9 9 37 41 85 84 89 93 146 137
May 6 6 6 35 36 83 79 96 89 135 134
May 22 6 6 28 30 76 75 87 85 132 133
June 12 3 3 19 26 67 69 81 79 146 144
June 22 3 4 18 24 64 68 80 78 168 @azzy
NRMSE 7.857 14.003 7.141 3.607 2.687
d 0.992 0.971 0.991 0.997 0.999
R? 0.973 0.945 0.951 0.922 0.990

*

: NRMSE, d and Rare normalized root mean square error, Willmotiein of agreement and coefficient of
determination, respectively.

™ The simulation of maturity at the planting dafelone 22 was determined because of temperatupeloiner
than TraseOf CERES-Maize model and long lasting the plantumity stage more than 172 days.
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Abstract

A successful hybrid maizeZéa mays L.) seed production program depends on conforiaurtgt
synchrony of growth and developmental stages of gheental inbred lines with environmental
conditions. Crop simulation models plays a key fialananaging such synchrony by providing the
simulation of the growth stages occurrence timeeVauate the power of the DSSAT-CSM-CERES-
Maize model to simulate the growth and developnietéges of B73 maize inbred line, an experiment
was performed as split plot in randomized complidédek design with four replications in Karaj, Iran,
in 2013. The experimental factors were includiraptihg date and plant densities in five and fouvelg,
respectively. Time to reach any of the developniestages of B73 maize inbred line including
emergence (VE), tassel initiation (TI), silk apmeare as the crop flowering (R1), completion of
fertilization or beginning of the seed filling (R&8hd physiological maturity (R6) were recorded. T,he
the genetic coefficients used in the model inclgditi, P2, P5 and PHINT were determined based on
generalized likelihood uncertainty estimation usBgUE software. These genetic coefficients were
307, 0.33, 970 and 70, respectively. The normalipetl of error mean square (nRMSE) values for the
recorded five growth stages were calculated as77880, 7.141, 3,607 2.687, respectively, whiadwsh
the model can simulate the growth stages of B7Zenmibred line using the new specific genetic
coefficients. Overall, the results of current reseahowed that the CERES-Maize model which already
developed to simulate the growth and developmenhaize hybrid cultivars can be efficient and
accurate to simulate the production of maize hybeed only if the specific genetic coefficient atke
parental inbred line is used.
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