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Table 1- Data sets for independent model testing
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2005- . Sl i _
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5 SE9)
2006 36.15 N Genotype Zaferanieh et al. (2009)
5 G595
2006 36.15 N Genotype Nezami et al. (2009)
i Sl g
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ool 2001- 36.16'N S ‘“’“’9’ 5 ) Rezvani Moghaddam & Sadeghi
Nishabur 2002 ' Genotype, irrigation Samarjan (2008)
2005- . e .
2006 36.16 N Genotype Gangeali et al. (2011)
oliiles
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2001- : <A gl el .
2002 3443 N Irrigation, plant density Jalilian et al. (2005)
2006- . bl s o
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2006- . Sl s )
2007 3443 N Genotype, irrigation Farshadfar & Javadi neya (2011)s
° S )L,j
2009 3443 N : Shaban et al. (2011):
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2005- : <2 gl . . )
2006 3452 N Planting date Majnoun Hosseini & Hamzeii (2011)s
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2006 34.52°N SRy Saman et al. (2010)
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Khoram abad
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2005 3348 N
2004- B
2005 3348 N
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Plant density
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Genotype, Irrigation
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Irrigation, plant density
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Irrigation, plant density
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Plant density

Khandan Bejandi et al. (2010)

Taghikhani et al. (2010)

Mirzaye Heydari et al. (2009)+

Mousavi et al. (2009):

Kashfi et al.(2001)
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* water limited plots from these field experiments were also used for water limited yield evaluation.
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3- Root mean square error (RMSE)
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Table 2- Parameters of ILC482 genotype obtained in parameterization

AL Sl y p5 ILCEAY (gl po
Crop parameters Description Coefficient for ILC482
PTDVERI (392)s2 5 b 5 o (62 3l 3)90 Suds 59, 23
Biological day between plant emergence and flower appearance (day)
PTDRIR3 (392) @M b ulS gl 5l )90 Sajelses 5o, 9
Biological day between first flower and first pod (day)
PTDR3RS (350) 81> (35 2 9y b (28NS (gl L5 3)90 Sojelses s, 3
Biological day between first pod and initiate seed filling (day)
PS sy Job & Comlas i 0.00730
Photoperiod sensitivity coefficient
MXNOD (59) » °)§) sl » °)§ '\‘Jﬁ'; Gy /“SIA> 0.61
The maximum rate of node production at stem (node d?h
GNC (p)5 2 PS5 shee) > (o8 clale 0.009
Grain nitrogen concentration (mg g'l)
PDHI ol Gialiel (Jas dls e 40 jgy 40 Cudly (asls o Lili8l Cae o iSlas 0.004

Maximum increase of harvest index rate per day at linear stage of its increase
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Table 3- Geographical details, period of weather data used of regions selected for simulation of potential yields of chickpea in

Razavi Khorasan province
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Region Latitude Longitude Period No. of year Sowing date Plant denszity
(plant.m™)
s oo
2 37.26° 59.6° 1995-2012 18 19 February 33
Daregaz
Jogh . . 229, \0
o 37.40 58.30 1995-2012 18 1 April 33
Qoochan
i 34.21° 58.41° 1995-2012 18 el 33
Gonabad ' ' 19 February
. Y.
55 . . ok
)M
35.23 58.48 1995-2012 18 33
Kashmar 19 February
N . B v
Hese 36.15° 56.28° 1993-2012 21 19?Z:mary 33
Mashhad
ool Adel YO
Nishabur 36.16° 58.48° 1993-2012 21 16 March 33
ple o . . e T
Torbat- Jam 35.15 60.35 1995-2012 18 19 February 33
Ay Ca i Nt YO
Torbat 35.16° 59.13° 1995-2012 18 16March 33
Heidareye
oo ° ° o
36.12 57.39 1995-2012 18 19February 33
Sabzevar
50 -
RMSE=0.31 49000 _ 1
40 | = 8000 RMSE=635 kg. ha
¢ ':n 7000
30 | 2 6000
: % 5000
e
— 2.0 - = 4000
E 3000
1.0 & 2000
1000
OO T T T T 0 T T T 1
a0 50 60 70 80 80 100 40 50 60 70 80 90 100

Days after planting

Daysafter planting
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Fig. 1- Comparison of simulated (lines) and observed (data points) values of leaf area index (LAI) and above ground biomass

of chickpea in Mashhad
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= 3000 - M Mashhad
g 2500 | A Nishabur
= R:=0.92 n A )
= 2000 | RMSE=127kg. ha! “N | K Kermanshah
= + Oroomeih
= 1500
=] 1500 OArdabil
g 1000 ® Khoram abad
E 500 - OXKaraj
“ AHamadan

0 T T !

0 1000 2000 3000

Observed grain yield(kg.ha=1)
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Fig. 2- Simulated versus measured grain yield. Solid line is 1:1 line. Data obtained from different experiments are indicated
with different symbols.
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Fig. 3- Simulated versus measured water limited yield. Solid line is 1:1 line. Data obtained from different experiments are
indicated with different symbols.
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Table 4- average of simulated potential yield, actual yields and yield gaps at selected regions in Razavi Khorasan province.

Blg 3 Shes g 5,5 sl 3,5 . Sty 3,Sas ()&“.P £ 5k5) 9)5‘1‘”_"1 £
. PO s T esisles T USRS el pap (el )
Sa . Oly Ol i Water non-
Region Ri:infed (s Irrigated C (s Water Ccv limiting yield YGyr®  YGwuv®  YGu'
actual yield actual 1yield limiting1 yield (kg.ha’l) (B-D) (A-B) (A-C)
(ke.ha) (D) (kg-ha™) (C) (kg.ha™) (B) (A)
D B 265 840 33 900 8 2186 635 1286 1346
aregaz
Q ul%i 265 900 28 1300 22 1956 1035 656 1055
oochan
LS
G > bad - 617 35 850 17 2197 - 1347 1580
onaba
K);..h;;lf 172 702 32 1153 12 2225 981 1072 1522
ashmar
M”{}:I: d 245 885 34 1251 16 2213 1006 962 1327
ashha
sslis
Nishab 270 1016 24 952 17 2421 682 1469 1404
ishabur
S )t‘:}w 236 751 30 967 10 2224 731 1257 1472
abzevar
T t)?; ‘”'; , 162 850 36 977 15 2257 815 1280 1407
orbatHeydarie
b Co )
T 'pb' . ; 226 630 36 880 11 2584 654 1704 1954
oroat- Jam
A‘:X&l:ﬁ 230 799 32 1026 14 2251 817 1226 1452
verage
Joyd) Lo wo
( fl) e 16 15 15 7 18 23 15
CV (%)

I L B N
YGynm= Modeled water non-limiting potential yield - Modeled water limiting potential yield
w3 5 ol Jrasly 3,Sdae S - ¥
YGy= Modeled water non-limiting potential yield - Irrigated actual yield
w2 (8ly 0 Sdos 9 003 Jouiliy 3)Shoe (M - ¥

YGyr= Modeled water limiting potential yield - rainfed actual yield
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Fig. 4- Association of long-term mean simulated potential yield with mean crop season solar radiation among selected regions
across Razavi Khorasan
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between simulated potential and water limited yield (m) and yield gap between simulated water limited and rainfed actual
yield (A) with mean crop season rainfall among selected regions across Razavi Khorasan province.
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