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ABSTRACT

In this study, for simulation and prediction the yield of chitti bean, it is necessary to assess sub models include of
phenology, production and dry matter distribution, leaf area changes and equilibrium of water-soil. The sub model
parameters were estimated by using information of date plantings, different plant densities and different years at
khomein Research Station and data results of Scientists around the world. Using this model, daily changes of sub
models were calculated based on daily meteorological statistics (minimum temperature, maximum temperature,
radiation and rain) and finally the yield was predicted. The resulting range of observed yield was 2518 to 3066 kg.h™
with average of 2832 kg.h™'; whereas the resulting range of predicted yield was 2260 to 2870 kg.h™* with average of
2643 kg.h™. R?, CV and RMSD were %83, %1.6 and 205 kg.h'l, respectively. Therefore, it can be concluded that this
model have appropriate accuracy for prediction of the growth and yield of common bean in khomein. Also it is
possible to predict growth and yield responses of other crops if the data of sub models and regional data results of
density and planting date of seed crops are available.
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Table 1. Name, unit, amount and source of estimate of the model input parameters

Reference of estimate Estimate Unit Parameter
(Ferreiraetal., 1997) 6.8 °C Base temperature for development (TBD)
(Ferreiraetal., 1997) 24 °C Optimum temperature for development (TOD)
(Ferreira et al., 1997) 341 °C Ceiling temperature for development (T)
(Ferreiraetal., 1997) 106.3 °C day Sowing-emergence (TTEMR)
(Ferreira et al., 1997) 614.7 °C day Sowing to first flowering (TTTLG)
(Ferreira et al., 1997) 8214 °C day Sowing to pod development (TTTLG)
(Ferreira et al., 1997) 920.3 °C day Sowing to pod filling (TTTSG)
(Mahlogi et al., 2000) 965 °C day Sowing to harvest (TTHAR)
(Meireles et al., 2002) 5 °C Base temperature for radiation use efficiency (TBRUE)
(Meireles et al., 2002) 225 °C Lower optimum temperature for radiation use efficiency (TO1RUE)
(Meireles et al., 2002) 35 °C Upper optimum temperature for radiation use efficiency (TO2RUE)
(Meireles et al., 2002) 45 °C Ceiling temperature for radiation use efficiency (TCRUE)
(Tsubo et al., 2001) 1 Gram per mega joule  Ratio radiation use efficiency after growth grain than before it (RRUE)
(tesfaye et al., 2006) 244 Gram per mega joule Radiation use efficiency under optimal growth conditions (IRUE)
(Marrou et al., 2014) 0.7 - Extinction coefficient for photosynthetically active radiation (KPAR)
(kamelmanesh et al., 2012) 0.096 Gram per day Daily harvest index (DHI)
(Marrou et al., 2014) 0.015 mm%mm? Leaf area index specific (SLAI)
(ghadiri and bayat, 2004) 33.33, Plant per square, Point 1, relative maximum leaf area index versus density (P1)
0.41 -- meter)
(ghadiri and bayat, 2004) 16.16, Plant per square, Point 2, relative maximum leaf area index versus density (P2)
0.25 -- meter)
(Walker and Ogindo, 2003) 0.15,0.11 (- =) Point 1, relative leaf area index versus normalized development stage
(1)
(Walker and Ogindo, 2003) 0.5,0.98 (- =) Point 2, relative leaf area index versus normalized development stage
D2)
(ghadiri and bayat, 2004) 5.9 - Maximum leaf area index (LAIMAX)
(Soltani, 2009) 0.4 - FTSW threshold when leaf area development starts to decline (WSSL)
(Soltani, 2009) 0.3 - FTSW threshold when dry matter production starts to decline (WSSG)
(Rezaei & KamgarHaghighi, 1080 mm Soil depth (STRSDEP)
2009)
(Soltani, 2009) 0.5 - Leaf area index at harvest (RMATLAI)
(Soltani, 2009) 0.5 - Extinction coefficient for global solar radiation (KET)
(Soltani, 2009) 0.23 - Crop albedo (CALB)
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Table 2.The data used for estimating some model parameters or model evaluation
Estimated yield  Observed yield . Year and
Refrence (t/ha) (t/ha) Treatment Latitude Location
(bayat et al., 2010) 2.49 2.558 Cultivar, irrigation ‘39° 33 Khomein, 2007
2.26 2.518 - . -
(Lak et al., 2009) 278 501 Sowing date 39° 33  Khomein, 2006
2.87 3.022
247 2.696
(Ghanbari&taheri mazandarani, 2003) 2.63 2.978 Sowing date, Density  “39° 33  Khomein, 1999
2.76 2.233
2.87 3.066
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