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Introduction

The occurrence of drought and reduced rainfall in the future will limit the cultivation of irrigated crops.
Thus, it is probable that a part of the present irrigated lands and orchards of Iran may be unavailable for the
cultivation of irrigated crops, but it is possible to cultivate rainfed crops in these lands. However, the available
potential for cultivation of rainfed crops with respect to the soil type, climate and other factors is not known.
Limited water resources, on the one hand, and the growing population along with increasing the need to produce
food, on the other, make it necessary to have a comprehensive, practical and accurate program. Therefore,
research on this issue is essential. In this study, production potential of rainfed wheat (Triticum aestivum), barley
(Hordeum vulgare L.), chickpea (Cicer arietinum L.), lentil (Lens culinaris Medik) and canola (Brassica napus)
in irrigated lands (fields and orchards) was modeled.

Materials and Methods

Weather stations (position and distribution), long-term weather data (15 to 30 years), HC27 soil map, and
crop management data plant parameters were used to determine the yield in this study using the SSM-iCrop2
model. In each zone, the yield was determined and compared with the actual data. In other words, the model
output was compared with the actual current rainfed yields of each province, and then it was determined that
whether the model precision was sufficient for this study. Other calculations (determining the average yield of
provinces) and generation of maps were done using ArcGIS V.10.2. The yield obtained by farmers in these lands
was considered 50 and 70 percent of yield potential. Also, the yields were categorized into four classes of
excellent, good, medium, and non-suitable. This classification is based on economics- the agronomic profit of
crop harvest.

Results and Discussion
This study showed that the conditions of rainfed production in each province of the country is
suitable/appropriate for some crops and unsuitable/inappropriate for other. In case the yield of farmers reached
70 percent of yield potential by optimum management, all provinces will be classified into the upper average
group (3, 18 and 10 provinces in excellent, good and medium groups) for wheat. For barley 30 (3, 10 and 17
provinces in excellent, good and medium groups), for chickpea 30 (3, 6 and 21 provinces in excellent, good and
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medium groups), for lentil 31 (13 and 18 and 10 provinces in good and medium groups) and for canola 30 (4, 5
and 21 provinces in excellent, good and medium groups) provinces will be placed in the upper average group.
Based on 70 percent of yield potential of canola, barley and chickpea, only on province is placed in non-suitable
group. On the other hand, in case the yield of farmers reaches 50 percent of yield potential due to improper
management, for wheat 30 (2, 2 and 26 provinces in excellent, good and medium groups), for barley 28 (4 and
24 provinces in good and medium groups), for chickpea 18 (4 and 14 provinces in good and medium groups), for
lentil 28 (3 and 10 provinces in good and medium groups) and for canola 25 (5 and 20 provinces in good and
medium groups) will be classified into the upper average group. Based on 50 percent of yield potential of rainfed
wheat, barley, canola, chickpea and lentil, 1, 3, 6, 13 and 3 provinces were placed in non-suitable group,
respectively.

Conclusion
According to the results of this study, a major part of the provinces will be placed in medium and non-
suitable groups in case of improper management, and agricultural production will not satisfy the country's needs.
Therefore, it is necessary to pay special attention to the agronomic management of rainfed crops, as the country's
agricultural production will not be accepted unless 70 percent of yield potential is achieved.
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Fig. 6- Potential yield map of different crops as a histogram for comparison of wheat, barley, chickpea, lentil, and
canola (rainfed)
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Table 2- Attainable yield (based on 50 and 70 percent of potential yield) of the studied crops (ton.ha!)

oS P 2959 s '}ls
. \'2 Ve X \'Z X Ve O« Ve O«
Ow, M)) O«
Province KW KW KW Aoy o yd Aoy KWt KWt o yd
3 ,Sdos
3 Slos . 3 Slas  3,Sles 3 Slas 2,Sles EFCPVOR JUUONS 30as 2,Sles
Wheat Barley Cheakpea Lentil Canola
Y70% Y509 Y70% Y'509% Y70% Ys0% Y70% Y509 Y70% Y50%
5 3 2.1 25 1.8 0.7 0.51 11 0.75 1.7 1.2
Alborz
Jwd)
. 2.9 2 3.3 2.4 14 0.98 1.6 1.12 2.3 1.7
Ardabil
Ao 1.6 1.1 1.2 0.8 0.9 0.66 0.8 0.58 0.9 0.6
Boushehr
PRILOSES
)l
Chaharmahal 14 1 14 1 1.3 0.95 1.2 0.83 0.9 0.7
and
Bakhtiari
Sy bl
East 2.7 2 2.3 1.7 0.8 0.54 11 0.79 1.6 1.2
Azarbaijan
o 2.3 1.7 2.1 1.5 11 0.8 1 0.71 1.3 0.9
Fars
oS
. 4.3 3.1 3 2.2 1.6 1.13 11 0.77 25 1.8
Guilan
oS 4.4 3.1 3.8 2.7 1.6 1.12 15 1.09 2.4 1.7
Golestan
oo 2 14 2.1 1.5 0.6 0.44 1 0.7 1.3 1
Hamedan
e 1.9 14 1.6 1.2 0.8 0.57 0.8 0.6 1.2 0.86
Hormozga
P! 2.3 1.6 1.8 1.3 15 1.08 1.2 0.86 1.2 0.83
llam
e 2.2 1.6 1.6 1.1 1 0.72 1 0.74 1.2 0.83
Esfahan
ol
2 15 1.5 1.1 0.9 0.67 0.9 0.65 1.2 0.83
Kerman
olisle)s 15 11 1.7 1.2 0.5 0.32 0.5 0.37 1 0.68
Kermanshah
Obig 22 16 17 12 13 0.92 1 0.69 12 0.85

Khoozestan
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259 2sSeS

s> 2.7 1.9 2.4 17
Kohkilooye-
Boyerahmad

oS 25 18 23 17
Kordestan

o) 2.4 1.7 2 1.4
Lorestan

SFr 2.1 15 1.7 1.2
Markazi
ohsjle
Mazandaran
Fed glul>

North 2.4 1.7 2.1 1.5
Khorasan

3.9 2.8 3.9 2.8

o9 2.2 15 2 14
Ghazvin

~ 2.1 15 17 12
Ghom
S32) Ol
Razavi 2.3 1.7 1.9 1.4
Khorasan
Oliows
Semnan
9 Ol

2.6 1.9 2.1 15

sk 11 0.8 0.9 06
Sistan and
Baluchestan
@5 ol
South 1.8 1.3 14 1
Khorasan

o 22 16 17 12
Tehran

@ byl
West 1.8 1.3 1.9 1.4
Azarbaijan
> 1.7 1.2 1.1 0.8
Yazd
obs;
Zanjan

2.5 1.8 2.3 1.7

13 0.91 1 0.72 15 11
0.6 0.44 1.1 0.76 1.7 1.2
0.6 0.41 0.8 0.56 1.2 0.9
0.6 0.40 0.8 0.56 1 0.7
16 11 1.4 1.03 2.5 1.8
0.7 0.49 0.9 0.67 1.4 1
0.7 0.49 0.9 0.66 1.3 1
1 0.7 1.1 0.78 1.2 0.8
0.6 0.45 0.9 0.65 15 11
0.6 0.43 1.1 0.76 1.6 11
0.6 0.44 0.6 0.44 0.6 0.42
0.4 0.29 0.7 0.49 11 0.77
0.9 0.67 1.1 0.76 1.3 0.9
0.5 0.35 08 0.57 1.2 0.83
0.8 0.6 0.9 0.68 0.8 0.55
0.6 0.44 1.1 0.76 1.7 1.2
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Table 3- Grouping of the attainable yield (based on 70 percent of potential yield) of the studied crops

S # 295 ovse I35
.\m,bV‘ .\m,bV‘ .\m,bV' M).BV' .\m,bV'
Ol 3 Slos 3 Slos 3 Slos 3 Slos 3 Slos
Province iUy Jamliy Jumliy Jamliy Jamily
Wheat Barley Cheakpea Lentil Canola
Y70% Y70% Y70% Y70% Y70%
A g o bwgis o5 o
Alborz Good Good Medium Good Good
Jd)| o S o o5 S
Ardabil Good High Good Good High
Ry bwogio bogio bogio bogie buge
Boushehr Medium Medium Medium Medium Medium
SHlse g Jbeeylox bwgio bwgio oo oo bwgio
Chaharmahal Bakhtiari Medium Medium Good Good Medium
S bl g o buwgie o o
East Azarbaijan Good Good Medium Good Good
)b oo o o bugie bugia
Fars Good Good Good Medium Medium
oS e e e e e
Guilan High Good High Good High
oluls Je Je e e e
Golestan High High High Good High
Olen bwgie o5 bwgis bwgie bugia
Hamedan Medium Good Medium Medium Medium
OB e bgio bgie bgie bwgio bwgie
Hormozga Medium Medium Medium Medium Medium
P oo bgie oo oo bwgie
llam Good Medium Good Good Medium
ol P bogio bogio bawogo bugie
Esfahan Good Medium Medium Medium Medium
olesS bogio bogio bogio bogie bugie
Kerman Medium Medium Medium Medium Medium
olisle,S buwgio buwgio buwgio buwgio buwgio
Kermanshah Medium Medium Medium Medium Medium
Ol o> e bwgie o9 buwgie bugia
Khoozestan Good Medium Good Medium Medium
donl gy g 4slSeS s oS oy Lougie bsgie
Kohkilooye-Boyerahmad Good Good Good Medium Medium
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Oliws,S o o buwgie o o
Kordestan Good Good Medium Good Good
o) o bogie bsgte buogie e
Lorestan Good Medium Medium Medium Medium
SEr oo Lo bugie bugie bugia
Markazi Good Medium Medium Medium Medium
ohile S e e o5 S
Mazandaran High High High Good High
Sled glulS o5 o5 bwgis bugie bugia
North Khorasan Good Good Medium Medium Medium
BT3C oo bugio bugio bugio buwgia
Ghazvin Good Medium Medium Medium Medium
o gt bugio bugio oo bwgio
Ghom Good Medium Medium Good Medium
S92y el s bogio bogio bawgo buge
Razavi Khorasan Good Medium Medium Medium Medium
Oliows o o bwgie o o
Semnan Good Good Medium Good Good
Ol gh g (i bwgio il bgio bugio il
Sistan and Baluchestan Medium Unsuitable Medium Medium Unsuitable
@5 ool buwgie bwgie liols bwgie buwgia
South Khorasan Medium Medium Unsuitable Medium Medium
ol oo bwgio bgio oo bwgio
Tehran Good Medium Medium Good Medium
s ol g g by bawgie b gie
West Azarbaijan Medium Medium Medium Medium Medium
Yazd Medium Medium Medium Medium Medium
obs; o > kg oy G
Zanjan Good Good Medium Good Good
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The method used to determine the qualitative classification is stated in the materials and methods section by mentioning the

cause
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Table 4- Grouping of the attainable yield (based on 50 percent of potential yield) of the studied crops

PV Py 2453 s 1518
..\»0).500 ..\»0).500 ..\»0)300 M):OO M).}OO
Gl 5,Sdas 5,Sdas 5,Sdas 5,5dos 5,5das
Province Jamndliy oy oty iy Janndliy
Wheat Barley Cheakpea Lentil Canola
Y50% Y 50% Y50% Y500 Ys50%
3 o bugio bugio bugio buwgia
Alborz Good Medium Medium Medium Medium
)| bugie o bogio o o
Ardabil Medium Good Medium Good Good
sy bwgio Cwliol bwgio buwgie Cuwliol
Boushehr Medium Unsuitable Medium Medium Unsuitable
sl g Jlw)e bwgio bgio buwgia bgio il
Chaharmahal Bakhtiari Medium Medium Medium Medium Unsuitable
B olml)l basgie basgie Lesgie Lo bawgte
East Azarbaijan Medium Medium Medium Medium Medium
ol bwgio bwgio bgio bugie buwgia
Fars Medium Medium Medium Medium Medium
oS S o o bawogo o
Guilan High Good Good Medium Good
olds S o o o o
Golestan High Good Good Good Good
Ollen lawgin lawgin cawliol bwgin bwgie
Hamedan Medium Medium Unsuitable Medium Medium
OB ey bwgio bwgio bgio bugio bwgio
Hormozga Medium Medium Medium Medium Medium
L bgio bwgio o9 bwgio buwgia
llam Medium Medium Good Medium Medium
Ol bogio bogio bogio bogie bugie
Esfahan Medium Medium Medium Medium Medium
oleys bogio bogio bogio bogie bagie
Kerman Medium Medium Medium Medium Medium
oliile)s Lowgie Lowgie casliol Cusliol caslial
Kermanshah Medium Medium Unsuitable Unsuitable Unsuitable
Oliwjg> bgio bgie bwgie bugie buwgia
Khoozestan Medium Medium Medium Medium Medium
donl g 9 4ghSeS buwgie Lo Lo Lo Lo
Kohkilooye-Boyerahmad Medium Medium Medium Medium Medium
OliwwdyS bwgis bwgin Cowliels bwgio Lwgio
Kordestan Medium Medium Unsuitable Medium Medium
Ol y) bwgio bwgio Cawliol Lugie bwgio
Lorestan Medium Medium Unsuitable Medium Medium
N3 3% bugie s canliol Lwgie Gunliol
Markazi Medium Good Unsuitable Medium Unsuitable
olle s bugie s cP o
Mazandaran Good Medium Good Good Good
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Sled ool buwgio Lwgio clial buwgio lawgio
North Khorasan Medium Medium Unsuitable Medium Medium
93 bugio bugio il bugio buwgia
Ghazvin Medium Medium Unsuitable Medium Medium
& Lo Lo Lo bwgio bwgie
Ghom Medium Medium Medium Medium Medium
Syoy ool Lo Lo il bwgio bugia
Razavi Khorasan Medium Medium Unsuitable Medium Medium
Oliows bwgio bwgio Coliels Luwgio bwgio
Semnan Medium Medium Unsuitable Medium Medium
Ol sl o s bl bl bl el bl
Sistan and Baluchestan Unsuitable Unsuitable Unsuitable Unsuitable Unsuitable
@ ol bwgie bwgie unliols uliols bwgie
South Khorasan Medium Medium Unsuitable Unsuitable Medium
ol bwogio bogio bogio bogie buge
Tehran Medium Medium Medium Medium Medium
s obmldl g g Gulials s b gie
West Azarbaijan Medium Medium Unsuitable Medium Medium
Y lawgin Cuoliols lawgis bwgin Cuoliols
Yazd Medium Unsuitable Medium Medium Unsuitable
obs; buwgie buwgio il bogie Good
Zanjan Medium Medium Unsuitable Medium

+The method used to determine the qualitative classification is stated in the materials and methods section by mentioning the
cause.
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