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WheatPot: A simple model to simulate grain yield potential of spring wheat
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Table 1. Locations, cultivars and applied treatments in experiments for evaluation of model
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Fig. 1. Algorithm for WheatPot model
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Fig 5. Relationship between simulated and measured grain yield (a) and biomass (b)
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Table 4. Comparison of the results of anthesis and physiological maturity dates; simulated grain yield and biomass by wheat potential model (WheatPot) with observed

data
(sl 5 am 3a)) 00 S S (s 53 p 5 48) G5 > Shee (s 53 p 5 AS) IS oS asle
Anthesis (DAP)* (et 1t 5s)) Grain Yield (kgha™) Biomass (kgha™)
Physiological Maturity (DAP)
o
Cultivar . . . .
o (Sl ool atali Sods N NETERED Sods NP o g Sojlll ol o g o g S0l a7 H
Simulated  Observed  Diffrence Simulated  Observed  Difference Simulated  Measured  Difference sinulated  Measured  Difference
Ahvazjlaal
Fong 88 83 5 128 124 4 6131 5880 251 15327 14700 627
Chamran R{pres 96 92 4 134 135 -1 5955 5475 480 14887 14038 849
Star Sl 103 102 1 137 135 2 4410 4650 -240 12250 12917 -667
Ramin Uni el o551
Fong 82 81 1 125 127 -2 6850 6230 620 17125 15575 1550
Chamran Ripees 93 89 4 137 136 1 7950 7250 700 20384 18598 1786
Star Sl 105 102 3 145 142 3 7030 6727 303 19528 18686 842
Dezful Jgéj2
Fong 85 89 -4 126 128 -2 6650 5800 850 16625 14500 2125
Chamran Rpres 97 100 -3 138 140 -2 7480 6750 730 19180 17308 1872
Star Sl 107 111 -4 145 148 -3 7225 6200 1025 20070 17222 2848
Bostan sl

Fong 85 90 -5 130 128 2 5650 4750 900 14125 11875 2250
Chamran Ripees 93 94 -1 135 133 2 7400 6800 600 18974 17436 1538
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RMSE 3.5 2.5 656 1692

MBE 0.41 -0.08 570 1444

MPE 2.6 1.2 10.4 10.2

d 0.95 0.96 0.88 0.88

* Days After Planting
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Table 5. Analysis of model sensivity to sowing date, temperature and solar radiation
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WheatPot: A simple model to simulate grain yield potential of spring wheat
I- Model description and evaluation

B. Andarzianl, A. M. Bakhshandehz, M. Bannayans, Y. Emam", G. Fathis,
K. Alami Saeed®

ABSTRACT

Andarzian, B., A. M. Bakhshandeh, M. Bannayan, Y. Emam, G. Fathi and K. Alami Saeed, 2007. WheatPot: A simple
model to simulate grain yield potential of spring wheat I- Model description and evaluation. Iranian Journal of Crop Sciences.
9 (2): 109-124

A simple mechanistic crop growth simulation model “WheaPot” was developed for simulating site-specific
wheat yield potential. The model simulates critical phonological stages and dry matter production as a function
of temperature and solar radiation. Crop aspects of the model including developmental stages, dry matter
production and grain yield are modulated in sub-models. The model requires inputs of site mean monthly
weather data (minimum and maximum temperatures in °C) and photosynthetically active radiation (PAR in MJ
m™), and plant characteristics such as sowing date, required growing degree days (GDD) for vegetative and
reproductive phases, radiation use efficiency (RUE in g MIJ™"), and harvest index (HI). The model was verified
using different experiments, which were carried out in several locations in Khuzestan province in 2003-2004 and
2004-2005 growing seasons. Comparison of simulated and measured values under non-limiting conditions
indicated satisfactory performance of the model in predicting anthesis and maturity dates, and a fair prediction of
dry matter production and grain yield with root mean square error (RMSE), 3.5 d, 4 d, 0.65 t ha” and 1.69 t ha™',
respectively. The model proved as a useful tool for a rough estimation of wheat yield potential at regional level

where there is no access to daily weather data.

Key words: Modeling, Yield potential, Wheat, Dry matter, Grain yield, Maturity.
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