Table S1 Experimental data sets used for model calibration and validation for Reyhan, Bahman and Makuie cultivars
	Location
	Latitude and Longitude
	Year
	Experimental condition
	Treatment
	Soil texture
	Climate type*
	Calibration/
Validation
	Reference

	Orumiyeh
	37.66 45.06
	2010
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Calibration
	Rezaie (2011)

	Arak
	34.07 49.78
	2010
	Potential
	Cultivar
	Clay
	Semi- arid
	Calibration
	Fathi hafshjani (2011)

	Mahabad
	36.75 45.72
	2011
	Potential
	Cultivar
	Clay
	Semi- arid
	Calibration
	Eyvazi et al. (2012)

	Miandoab
	36.97 46.05
	2012
	Potential
	Cultivar
	Clay
	Semi- arid
	Calibration
	Sorkhiallahlu et al. (2015)

	Yasuj
	30.70 51.56
	2013
	Potential
	Cultivar
	Silty loam
	[bookmark: _GoBack]Humid
	Calibration
	Aghashiri et al. (2014)

	Karaj
	35.81 50.95
	2013
	Potential
	Cultivar
	Clay
	Arid
	Calibration
	Sorkhiallahlu et al. (2015)

	Varamin
	35.66 51.76
	2011
	Potential
	Cultivar
	Loam
	Arid
	Calibration
	Karimizadeh et al. (2012)

	Varamin
	35.32 51.65
	2011
	Potential
	Cultivar
	Clay
	Arid
	Validation
	Karimizadeh et al. (2012)

	Eslamabadegharb
	34.12 46.47
	2010
	Potential
	Cultivar
	Silty loam
	Mediterranean 
	Validation
	Niazifard et al. (2012)

	Ravansar
	34.72 46.65
	2010
	Potential
	Cultivar
	Clay loam
	Mediterranean
	Validation
	Niazifard et al. (2012)

	Varamin
	35.66 51.76
	2009
	Potential
	Cultivar
	Clay loam
	Arid
	Validation
	Karimizadeh (2010)

	Varamin
	35.32 51.65
	2009
	Potential
	Cultivar
	Clay
	Arid
	Validation
	Karimizadeh (2010)

	Varamin
	35.32 51.65
	2008
	Potential
	Cultivar
	Loam
	Arid
	Validation
	Taheriemazandarani (2009)

	Tabas
	33.60 56.95
	2004
	Potential
	Cultivar 
	Silty loam
	Arid
	Validation
	Tabatabaie (2005)

	Abarkuh
	31.12 53.23 
	2004
	Potential
	Cultivar
	Loam
	Arid
	Validation
	Tabatabaie (2005)

	Karaj
	35.81 50.95
	2001
	Potential
	Cultivar
	Clay loam
	Arid
	Validation
	Ghazvini et al. (2002)

	Karaj
	35.81 50.95
	2014
	Potential
	Cultivar 
	Sandy clay loam
	Arid
	Validation
	Navid et al. (2015)

	Miandoab
	36.97 46.05
	2013
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Validation
	Sorkhiallahlu et al. (2015)

	Torbateheydaryeh
	35.33 59.21
	2012
	Potential
	Cultivar
	Loam
	Semi- arid
	Validation
	Sorkhiallahlu et al. (2015)

	Karaj
	35.81 50.95
	2012
	Potential
	Cultivar
	Clay loam
	Arid
	Validation
	Sorkhiallahlu et al. (2015)

	Mashhad
	36.24 59.63
	2014
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Validation
	Fenodi et al. (2017)

	Yasuj
	30.67 51.52
	2013
	Potential
	Cultivar
	Clay loam
	Humid
	Validation
	Aghashiri et al. (2014)

	Shazand
	33.94 49.41
	2010
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Validation
	Fathi hafshjani (2011)

	Khoy
	38.56 44.99
	2011
	Potential
	Cultivar
	Silty clay loam
	Semi- arid
	Validation
	Eyvazi et al. (2012)

	Mashhad
	36.24 59.63
	2009
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Validation
	Komeyli (2010)

	Oshnavyeh
	37.06 45.14
	2010
	Potential
	Cultivar
	Loam
	Semi- arid
	Validation
	Rezaie (2011)

	Kangavar
	34.50 47.98
	2014
	Potential
	Cultivar
	Silty loam
	Semi- arid
	Validation
	Sorkhi et al. (2015)

	Torbateheydaryeh
	35.33 59.21
	2010
	Potential
	Cultivar
	Clay loam
	Semi- arid
	Validation
	Razavi (2012)

	Fariman
	35.65 59.83
	2010
	Potential
	Cultivar
	Clay
	Semi- arid
	Validation
	Razavi (2011)

	Yasuj
	30.70 51.56
	2011
	Potential
	Cultivar
	Clay
	Humid
	Validation
	Khalili (2012)

	Mashhad
	36.24 59.63
	2009
	Potential
	Cultivar
	Silty clay loam
	Semi- arid
	Validation
	Komeyli et al. (2010)

	Yazd
	32.10 54.43
	2013,2014
	Water-limited
	Irrigation/salinity
	Sandy loam
	Arid
	Validation
	Pirasteh-Anosheh et al. (2017)

	Shiraz
	29.56 52.60
	2012
	Water-limited
	Water stress × nitrogen rate
	Sandy clay loam
	Semi- arid
	Validation
	Ghaemi and zamani (2015)

	Miandoab
	36.97 46.05
	2014
	Water-limited
	Elite lines × water deficit
	Loam
	Semi- arid
	Validation
	Rastgari et al. (2018)

	Shiraz
	29.56 52.60
	2013
	Water-limited
	Cultivar × water stress
	Silty clay
	Semi- arid
	Validation
	Ahmadzadeh et al. (2018)

	Jafarieh
	34.79 50.59
	2014
	Water-limited
	Cultivar × drought stress
	Silty loam
	Arid
	Validation
	Yousefirad et al. (2015)

	Karaj
	35.81 50.95
	2014
	Water-limited
	Cultivar × drought stress
	Clay
	Arid
	Validation
	Hoseini et al. (2017)

	Mashhad
	36.24 59.63
	2018
	Water-limited
	Cultivar × drought stress
	Silty clay
	Semi- arid
	Validation
	Sharifi-Alhoseini and taherian (2019)


* The De Martonne method was used for climatic classification. This classification is based on the Aridity Index ), where P is annual rainfall (mm) and T is the mean annual air temperature (°C).



Table S2 Characteristics of different soil profiles used in the model based on HC27 (Nehbandani et al., 2020)
	HC27 soil code
	Soil depth 
(mm)
	SI 
(%)
	CL 
(%)
	OC 
(%)
	BD 
(g cm-3)
	LL
 (cm3 cm-3)
	DUL
 (cm3 cm-3)
	SAT
 (cm3 cm-3)

	HC5
(Clay MF 120)
	100
	25
	60
	1
	1.2
	0.21
	0.39
	0.44

	
	300
	25
	60
	0.62
	1.2
	0.23
	0.41
	0.467

	
	600
	25
	60
	0.49
	1.2
	0.26
	0.415
	0.467

	
	900
	25
	60
	0.45
	1.2
	0.29
	0.42
	0.47

	
	1200
	25
	60
	0.43
	1.2
	0.32
	0.425
	0.475

	HC8
(Clay LF 120)
	100
	25
	60
	0.4
	1.2
	0.21
	0.39
	0.44

	
	300
	25
	60
	0.25
	1.2
	0.23
	0.41
	0.467

	
	600
	25
	60
	0.2
	1.2
	0.26
	0.415
	0.467

	
	900
	25
	60
	0.18
	1.2
	0.29
	0.42
	0.47

	
	1200
	25
	60
	0.17
	1.2
	0.32
	0.425
	0.475

	HC14 
(Loam MF 120)
	100
	45
	30
	1
	1.4
	0.17
	0.301
	0.4

	
	300
	45
	30
	0.62
	1.4
	0.18
	0.31
	0.41

	
	600
	45
	30
	0.49
	1.4
	0.19
	0.31
	0.42

	
	900
	45
	30
	0.45
	1.4
	0.21
	0.315
	0.43

	
	1200
	45
	30
	0.43
	1.4
	0.25
	0.317
	0.44

	HC17 
(Loam LF 120)
	100
	45
	30
	0.4
	1.4
	0.17
	0.301
	0.4

	
	300
	45
	30
	0.25
	1.4
	0.18
	0.31
	0.41

	
	600
	45
	30
	0.2
	1.4
	0.19
	0.31
	0.42

	
	900
	45
	30
	0.18
	1.4
	0.21
	0.315
	0.43

	
	1200
	45
	30
	0.17
	1.4
	0.25
	0.317
	0.44


MF: medium fertility; LF: low fertility; SI: silt (0.05 to 0.002 mm); CL: clay (<0.002 mm); OC: organic carbon; BD: bulk density; LL: lower limit or wilting point; DUL: drained upper limit or field capacity; SAT: saturated point.

