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Background and Objectives: To achieve economic development, it is necessary
to exploit all the country's capacities at the national and regional levels. For this
purpose, it is necessary to identify the crops that have comparative advantage in
each region. Since no research has been done in determining appropriate crop
cultivation pattern in Semnan province, based on regional comparative advantage
indices, therefore, in this study, appropriate crop cultivation pattern has been
determined according to the capabilities of Semnan province and their regional
comparative advantage.

Materials and Methods: The statistical sample includes: Semnan, Shahroud,
Damghan, Garmsar, Mahdishahr, Aradan, Miami and Sorkheh township and the
study period is from 2017 to 2019. Necessary data have been collected through
statistical reports of the Ministry of Agriculture Jihad. The calculations were
performed by using Excel computer program. The area under crop cultivation,
production quantity, and crop yield are the main data in the calculations. The
calculated indices in this research are: Efficiency advantage, scale advantage and
aggregative advantage. The mentioned indices were calculated through the ratio
of yield and cultivated area of each product in the township in question compared
to the entire province.

Results: The results showed that current crop cultivation pattern in Semnan
province should be improved and production of summer crops and forage, which
have comparative advantage, should be increased. Also, due to the rainfall
deficiency and dry weather in the recent years, rainfed cultivation of many crops
has lost its economic justification, and only irrigated cultivation of some crops is
recommended.

Conclusion: By maodifying and optimizing the crop cultivation pattern and
growing of crops that require less water, the production efficiency of these crops
can be increased. Therefore, it is suggested to produce summer crops and forage
that require less water.
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dgmamea ol 2017 o 2018 sl 2019 Hlaw 2019 s
Crop Semnan Semnan Semnan Sorkheh
EAl  SAl AAI EAI SAI AAI EAl  SAI AAI EAl  SAI AAI
[P0y
_"J'r 058 071 064 089 086 088 122 078 098 098 241 154 034 194 113 128 203 161
Irrigated wheat
L8
rf 0 o 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
1
e 066 087 076 091 128 108 0.73 119 093 164 1.07 123 073 093 079 094 109 1.01
Irrigated barley
ek 0 o 0 0 0 0 0 0 0 0 0 0
Rainfed barley
PSR
Sl 05 072 120 093 069 181 112 0 0 0 0 0 O
Fodder millet
i ..
= 0 0 0 0 0 0 118 055 0.80 0 0 0
Irrigated pea
S o o 0 o0 0 0 0 0 o0 0 0 o0
Rainfed pea
(AW
_‘“ =5 069 120 091 071 071 070 083 0.15 035 184 245 312 053 139 101 106 0.28 0.02
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Rainfed Lentil
Sl 0 0 0 0 0 0 0 0 0 0 0 0
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Pumpkin
S
Potato
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Onion
S e S
Tomato
Dras
Garlic
Olesly
Eggplant
PN
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Irrigated alfalfa
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Irrigated sunflower
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0.24
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6.57

0.39

0.46

1.29

0.75

11.8

1.23

0.95

0.46

2.06

1.38

2.04

0.47

0.34

0.95

0.65

2.79

0.90

2.54

0.64

0.61

0.76

0.61

0.17

0.41

0.89

0.64

0.69

0.25

0.84

1.08

1.03

3.82

9.95

0.59

0.94

2.93

3.26

11.3

1.13

4.63

0.83

2.53

1.70

2.46

0.31

0.64

1.61

1.20

2.79

0.53

0.60

0.75

0.80

0.70

1.92

0.21

0.50

0.81

1.05

0.23

0.19

2.13

6.45

5.09

5.57

0.59

1.22

2.40

1.81

5.52

0.86

0.53

YY

0

1.13

2.30

2.03

1.98

1.07

0.60

1.10

1.23

241

0.43

0.32

153 035 0.74

164 0.67 1.05

0.83 0.79 0.81

0 0 0
0 0 0
0 0 0
0 0 0

009 115 155

0

0.51

0.51

0.14

0.28

0.73

0.58

0.41

0.19

2.88

2.88

0.16

1.99

0.38

1.33

1.35

1.38

2.07

2.07

0.06

1.06

0.32

1.01

0.80

0.61

1.11

1.11

281

2.83

0.69

0.60

1.45

1.11

1.15

9.46

4.72

4.72

0.30

0.19

1.15

0.34

0.37

0.16

0.51

1.57

2.29

2.29

0.91

0.72

0.89

0.38

0.73

0.42

0.76

3.86
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0 0 0
Rainfed sunflower
[P oy
Shosle2 067 3.69 157
Fodder corn
: 0 0 0
Sugar beet
St 068 417 1.69
Native cotton
|.
~ 0.81 2.83 151
Canola
To )
e 063 2.09 3.64
Irrigated cumin
e 0.52 0.20 0.32
Pepper
Ols e
e 0 0 0
Licorice
' .
’_‘”S 0 0 0
Quinoa
Sl 0 0
Leafy vegetables
L .
Sl 068 543 1.2
Fodder beet
slullSolals 0 0 0

Greenhouse plants

2.65

0.69

0.62

0.28

0.65

3.64

0.32

0.70

0.99

0.01

3.76

12.2

0.99

14.0

0.81

8.32

8.33

3.06

0.22

1.61

2.76

0.53

3.02

1.72

1.62

241

1.74

0.07

0.61

0.70

1.74

2.13

1.09

0.77

3.27

0.45

10.7

0.63

17.0

4.59

3.17

0.49

0.53

2.74

1.04

6.03

2.24

1.56

025 1.64 0.82

089 125 1.17

0

0

0 0
0.27 031
0 0
0 0
1.30 143
0 0
0 0
0 0
0 0
0.37 0.38
0 0
0 0

Yo
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Table 2. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

J G 2017 sbwls 2018 oleels 2019 obwels 2017 55 0l 2018 54 2l 2019 s, 2l
M
Cro f Damghan Damghan Damghan Shahroud Shahroud Shahroud
P EAl __ SAI AAI EAl __ SAI AAI EAl__SAI __ AAI EAl__ SAI AAIEAI SAl__AAl __ EAI _SAI AAI
T ens
_"ff 057 1.35 0.88 1.49 0.96 1.30 1.60 1.19 138 0.45 132 077 095 08 091 045 132 0.77
Irrigated wheat
FNTY
_"J“f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
{
_"”‘ 0.66 0.82 0.73 092 135 1.12 1.19 093 1.05 0.53 116 078 096 151 120 053 1.16 0.78
Irrigated barley
_"J"”}' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed barley
b yle 03,
¢ }kd_)’ 0.08 3.13 0.52 051 252 1.13 0.96 123 1.09 081 409 182 073 538 199 081 4.09 1.82
Fodder millet
(S
_“’J' > 0 0 0 0 0 0 0 0 0 0.83 0.09 027 073 6.65 231 083 0.09 0.27
Irrigated peas
222 0 0 0 0 0 0 213 082 132 0 0 0 0 0 0 O 0 o0
Rainfed peas
Tl
_“’ S 0.88 2.82 1.58 0 0 0 0 0 0 0.80 133 103 070 648 213 080 133 1.02
Irrigated beans
L
_Vﬂ) = 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed beans
{
.“’“’M\&_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Irrigated lentils
_"J“b“’“\p_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed Lentils
sl
< 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mung bean
(IPPRT
ol W 0.74 8.77 2.54 143 7.16 4.20 062 292 135 081 032 051 350 031 329 081 032 051

Watermelon

v
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S
Melon
Saf 5 b
Cantaloupe
B
Cucumber
5S
Pumpkin
S
Potato
Sy
Onion
S per S
Tomato
Drand
Garlic
Olmasly
Eggplant
Pty
Beans

LR

Irrigated alfalfa

s ols Kbl

Irrigated sunflower

=3 Q\:J{gl;ﬂ

Rainfed sunflower

Sl e )3
Fodder corn
LS e

Sugar beet

0.81

0.73

0.92

0.76

0.82

0.72

1.17

1.53

3.56

2.78

7.74

1.23

0.97

1.06

1.53

1.46

2.53

0.94

0.63

0.02

0.02

0.02

0.23

0.23

0.61

0.02

0.17

0.56

0.60

1.01

1.67

2.76

1.78

0.98

3.10

0.58

8.24

3.02

0.94

1.37

0.03

1.48

1.02

0.27

0.19

0.17

0.85

0.36

2.25

0.08

0.40

0.88

0.28

1.32

0.43

0.67

0.18

1.12

0.34

0.06

0.73

0.37

0.89

0.35

2.18

YA

1.89

3.02

0.72

4.20

0.43

5.05

1.06

0.75

1.51

0.37

2.12

0.90

1.43

0.46

2.23

0.38

0.56

0.88

0.53

1.16

0.36

2.15

0.78

7.73

0.74

0.81

0.83

0.87

0.83

0.83

0.76

0.83

0.84

0.83

0.82

0.81

1.00

1.74

2.02

2.50

4.99

5.32

0.93

0.70

1.10

6.13

0.85

6.13

1.75

111

0.88

1.13

1.23

1.42

2.04

2.16

0.88

0.77

0.91

2.35

0.85

2.25

1.20

0.99

0.68

0.40

0.66

0.94

0.18

0.74

1.20

0.95

0.43

1.17

0.76

7.01

1.22

0.51

1.36

2.05

2.43

5.36

9.16

1.82

3.10

0.47

3.20

1.05

0.12

2.00

0.58

0.74

1.16

151

0.99

2.60

1.48

1.72

0.45

5.70

0.89

0.90

1.56

0.78

0.73

0.74

0.81

0.83

0.87

0.83

0.83

0.76

0.83

0.84

0.83

0.82

0.81

1.00

1.74

2.03

2.50

4.99

5.32

0.94

0.70

1.10

6.13

0.85

6.13

1.75

1.11

0.88

1.12

1.23

1.42

2.04

2.16

0.88

0.77

0.91

2.25

0.85

2.35

1.20

0.95
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SR AN
Native cotton
srlos 4y
Varamini cotton
fj (58}
Irrigated cumin
Jals
Pepper
Ole e
Licorice
([
Quinoa
S 2 Sl e
Leafy vegetables
sladsle e
Fodder beet
slalSoals
Greenhouse plants
S
Castor
S
Sesame
15
Canola
L;\u}s <oyl
Corn on cob
V.l: °j'l).
Rainfed cumin

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0.67 124
0 0
0 0
0 0
0 0
0.74 0.60
0 0

0.67

0.87

0.25

0.05

0.61

1.08

1.62

0.61

1.01

0.81

0.17

0.19

1.66

1.24

0.24

1.89

12.7

0.12

0.80

0.39

0.22

0.29

0.87

0.50

1.75

2.79

0.35

0.81

0.26

0.01

1.69

0.90

0.45

0.29

1.66

0.19

0.51

0.07

0.81

1.22

0.29

0.81

0.82

0.93

0.83

1.26

0.08

0.75

0.91

0.75

2.00

0.09

1.38

2.66

0.30

1.53

3.06

0.99

1.38

1.27

0.27

1.13

1.49

0.62

0.36

1.52

0.95

1.02

0.75

0.54

0.82

0.12

0.66

0.86

1.05

0.84

6.94

0.92

2.33

6.29

1.04

2.43

0.80

1.94

0.87

0.52

2.04

0.94

1.60

0.81

0.82

0.93

0.83

1.26

0.08

0.75

0.91

0.75

2.00

0.09

1.38

2.66

0.30

1.53

0.06

0.99

1.38

1.27

0.27

1.13

1.49

0.62

0.36

1.53

0.95

1.02

Y4
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Table 3. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

Jd gazes ol 2017 ol 2018 L. 2019 L. 2017 ,Lls 8 2018 ,L 8 2019 ,L 8
Crop Miami Miami Miami Garmsar Garmsar Garmsar
EAI SAl AAl EAI SAI AAl EAI SAI AAl EAI SAl AAI EAI SAI AAl EAI SAlI  AAl
T ans
_"ff 135 075 101 176 0.69 1.10 2.46 0.07 0.31 1.24 1.04 1.14 1.36 1.32 1.34 1.81 0.17 0.56
Irrigated wheat
Y
_“ﬁr 004 252 030 139 286 2.00 0.68 2.49 1.30 0 0 0 0 0 0 0 0 0
Rainfed wheat
{
_‘f‘ﬁ- 0.80 0.41 0.57 193 157 174 1.01 0.41 0.64 1.25 1.83 1.52 1.42 2.00 1.68 1.10 1.60 1.33
Irrigated barley
_"J“”}' 125 152 178 139 458 252 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed barley
e O3
Sl 05 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0
Fodder millet
T .
_“’“”” 0 0 0 1.21 0.86 1.02 1.05 0.24 0.50 0 0 0 0 0 0 0 0 0
Irrigated peas
_“J““”u 042 253 1.03 139 234 181 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed peas
Tl
_“’ 2 0 0 0 0 0 0 1.48 0.06 0.31 0.95 2.54 1.55 0 0 0 0.90 240 147
Irrigated beans
L
o =7 125 252 178 139 075 139 075 1.02  1.27 2.44 1.76 2.07 0 0 0 0 0 0
Rainfed beans
1
_“’“’“\&_ 0 0 0 1.31 240 1.77 0 0 0 0 0 0 0 0 0 0 0 0
Irrigated lentils
_"J*b“’”'\;_ 125 252 178 149 349 238 1.27 163 455 0 0 0 0 0 0 0 0 0
Rainfed lentils
Gl
“ 164 012 044 149 0.80 1.06 0 0 0 0.97 5.18 2.24 0 0 0 0.94 3.78 1.88

Mung bean
P RHPRtN 146 091 115 579 1.04 7.75 1.50 1.01 1.23 0.96 0.04 0.19 0 0 0 0.81 0.07 0.46

)
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Watermelon
e
Melon
SaS 5 b
Cantaloupe
Bl
Cucumber
5iS
Pumpkin
e
Potato
sk
Onion
SN pa S
Tomato
o
Garlic
Olmasly
Eggplant
plEe
Beans
IR
Irrigated alfalfa
vj Q\:J_{gl:.ﬂ
Irrigated sunflower
=3 Q\Ajf.gl;_'ﬂ
Rainfed sunflower
Fodder corn

1.28

1.50

1.36

0.94

1.25

1.27

1.25

151

0.32

0.14

0.02

0.17

0.76

0.47

3.52

0.08

0.64

0.45

0.18

0.40

0.97

0.78

1.77

0.34

1.18

1.08

1.68

1.74

2.96

0.30 0.49
0.15 0.20
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0.44 0.86
0 0
2.36 2.03
0.10 0.53

151

0.70

0.74

0.90

4.03

1.07

231

0.95

0.78

1.39

1.41

0.78

2.03

0.01

0.18

0.02

0.05

0.05

0.02

0.81

0.73

0.08

0.02

1.31

0.32

1.21

1.26

0.15

0.52

0.11

0.18

0.21

0.26

0.93

1.27

0.28

0.12

1.35

0.67

0.97

2.49

0.04

Yy

1.01

0.97

0.88

0.37

0.98

0.99

1.00

1.77

0.97

2.47

1.48

0.07

0.17

0.07

4.53

1.27

1.58

1.20

0.26

0.25

0.27

2.12

1.11

1.00

1.81

1.68

1.14

1.30

1.44

1.10

1.13

.0.72

0.58

0.22

2.82

1.03

0.39

0.92

1.10

1.82

2.12

0.38

0.49

0.04

0.21

2.39

2.04

1.05

0.87

141

1.55

0.52

0.53

0.10

0.76

1.57

0.90

0.98

0.98



by (o Shgw

1o DY aame Sl (G481 Ly

3k
Sugar beet

SR
Native cotton
sl 4
Varamini cotton
PIESS
Irrigated cumin
s
Pepper
Ok (e
Licorice
([
Quinoa
S 2 Sl e
Leafy vegetables
sladsle e
Fodder beet
slellSoals
Greenhouse plants
S5
Castor
dS
Sesame
B
Canola
Slad e &yl
Corn on cob
r.ib A).ij
Cumin

1.26

1.22

1.40

1.25

1.25

1.36

1.38

1.13

2.06

0.97

0.13

1.39

6.83

1.26

1.20

0.49

1.61

1.09

0.42

1.32

2.92

1.31

1.29

0.74

1.34

2.83 1.95
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

1.65 1.62
0 0
0 0

1.27

1.71

1.56

1.46

1.27

1.18

1.27

23.8

1.11

0.34

1.67

0.85

2.20

2.49

5.50

1.38

0.61

1.56

1.04

1.61

1.78

0.97

0.97

0.98

0.84

1.08

3.25

1.50

2.61

0.91

2.62

1.78

1.20

1.60

0.88

1.69

0.34

0.78

4.37

3.76

1.22

1.71

1.03

3.61

1.92

Yy
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Table 4. Efficiency Advantage, Scale Advantage and Aggregative Advantage Indices for 2017 to 2019 (%)

d gazus ol 2017 olsl,i 2018 olsl,1 2019 yisl,i 2017 ,giguge 2018 ,gigugs 2019 ,giguge
Crop Aradan Aradan Aradan Mahdishahr Mahdishahr Mahdishahr
EAI SAI AAI EAI SAl  AAI EAI SAI AAI EAI SAl  AAI EAI SAl  AAI EAI SAl  AAI
[Py
o f 2.00 1.19 1.54 1.38 139 1.39 1.48 1.29 1.38 0.11 0.76 0.28 0.57 0.61 0.59 0.65 0.43 0.53
Water wheat
x5
sl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed wheat
7
g 1.05 1.87 1.40 1.38 220 174 0.88 1.54 1.17 0.57 0.38 0.47 1.03 0.37 0.62 0.57 0.22 0.35
Water Barley
. (S~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed Barley
las 33!
Sl 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fodder millet
T L.
o2 0 0 0 0 0 0 0 0 0 0 0 0 0.93 6.43 244 0 0 0
Water peas
22 2% 0 0 0 0 0o 0 0 0 0 0 0 0 081 078 079 0 0 0
Rainfed peas
(e
! b 0 0 0 1.07 042 0.67 0.75 1.48 1.06 1.28 191 1.56 0.54 0.52 053 0.68 0.18 0.40
Water beans
L
s = 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed beans
i
e “"\p_ 0 0] 0] 0 0 0 0 0 0 0 0 0 0 0] 0 0.68 355 4,92
Water lentils
o 0 0 0 0 0 0 0 0 0 0 0 0 16.6 0.03 0.67 078 178 3.74
Rainfed lentils
sl
- 0 0 0 1.00 478 219 1.10 2.10 1.52 0 0 0 0 0 0 0 0 0
mush
(DY PRT
ol ot 0 0 0 41.8 0.01 0.59 0.53 0.06 0.18 0 0 0 32.6 0.05 1.32 0.53 144 0.88
watermelon
|vb|j|j> 1.01 0.28 0.53 0.97 0.10 0.31 0.79 0.68 0.74 0 0 0 0 0 0 0 0 0
elon

Yo
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e 8 13
S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cantaloupe
L
. 1.21 2.32 1.68 0 0 0 0 0 0 0 0 0 0.76 231 132 0.91 1.97 1.24
cucumber
}"b_ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.39 1.01 062
pumpkin
I 0 0 0 0 0 0 0 0 0 0 0 0 0.11 211 048 0.97 206 141
potato
5L
’j“’ 0 0 0 0.45 0.07 0.18 0.32 0.04 0.12 0 0 0 0 0 0 0 0 0
onion
SRS 1.13 0.02 0.18 0.34 0.01 0.07 0 0 0 1.19 0.79 0.97 0.52 113  0.77 0.24 0.82 045
tomato
’“ 0 0 0 1.36 3.19 2.08 0.89 1.89 1.29 0 0 0 0 0 0 0 0 0
garlic
Olseesls
C 0 0 0 1.97 0.60 1.08 1.08 1.08 1.08 0 0 0 0 0 0 1.39 0.63 0.94
Eggplant
L
o 0 0 0 1.00 0.87 0.93 0.24 5.23 1.12 0 0 0 0 0 0 0 0 0
beans
T s
o TR 1.15 1.93 1.49 1.37 1.76 155 0.99 2.01 1.41 0.95 6.09 2.40 0.90 6.43 240 0.85 6.74 239
Water Alfalfa
ol ol Kot
0 0 0 0 0 0 0.47 0.92 0.67 0 0 0 0 0 0 0 0 0
water sunflower
Ols Kol
Lstte: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rainfed sunflower
[PE: Sy
sloste 2 1.11 1.23 1.17 1.86 140 1.62 1.04 1.61 1.29 0 0 0 1.23 048 0.77 0.01 042 0.07
fodder corn
A5 e
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sugar beet
4R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Native cotton
Sl ey
1.14 4,09 2.16 3.26 220 2.68 0.88 2.35 1.44 0 0 0 0 0 0 0 0 0

Varamini cotton
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Lﬁ] (58]
Water Cumin
pepper
Ol (e
licorice
155
Quinoa
S 2 Sl e
leafy vegetables
Lglu?jls« ke
fodder beet
sl olls
Greenhouse plants
S S
Castor
S
Sesame
I
canola
‘514,2};'- <3
corn on cob
=2 °n)
Cumin

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0
0 0 0
0 0 0
0 0 0

111 1.23 1.17

0.39

1.00

1.00

0.82

1.41

1.89

0.19

1.86

1.00

0.06

9.56

9.56

0.08

4.03

0.60

0.47

1.40

9.56

0.15

3.10

3.10

0.35

2.39

1.06

0.30

1.62

3.10

0.54

0.83

1.21

1.82

1.04

0.25

0.36

5.28

0.12

1.61

0.37

0.54

2.53

0.47

1.29

0.67

0.01

1.23

1.73

1.87

0.48

1.07

0.15

0.77

0.16

0.10

0.01

1.30

2.40

0.42

0.45

0.48

0.07

v
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Table 5. Current and optimal cultivation patterns of agricultural crops in Semnan province townships
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