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Figure 1- Geographical location of studied area.
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Figure 2- Geographical zoning of soil series in the studied area
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1- Soil index
2- Inverse distance weighting
3- Kriging
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Table 2- Qualitative evaluation of land suitability for wheat and saffron

< ole; ol oS
asly Irrigated saffron Irrigated wheat
Lands ol oo 51,1 G o el gl elfl 3 51,1 G o
unit > Climate ol Qualitative Climate Climate el Qualitative
Climate class Land class index class Land class
index index index

11 81.68 S1 64.22 S2sct 85.05 S1 59.71 S2s
1.2 81.68 S1 66.23 S2sct 85.05 S1 56.78 S2st
1.3 81.68 S1 49.12 S3sct 85.05 S1 48.16 S3st
2.1 81.68 S1 52.46 S2nc 85.05 S1 45.98 S3nc
2.2 81.68 S1 58.98 S2nc 85.05 S1 45.27 S3nc
2.3 81.68 S1 51.12 S2nct 85.05 S1 43.05 S3ct
3.1 81.68 S1 46.21 S3nc 85.05 S1 69.08 S2nc
3.2 81.68 S1 52.12 S2nct 85.05 S1 63.02 S2nct
3.3 81.68 S1 44.14 S3nct 85.05 S1 61.96 S2nct
3.4 81.68 S1 32.23 S3nc 85.05 S1 49.89 S3nc
4.1 81.68 S1 44.97 S3nc 85.05 S1 66.36 S2nc
4.2 81.68 S1 46.12 S3nct 85.05 S1 62.05 S2nct

5 81.68 S1 52.75 S3nc 85.05 S1 47.88 S3nc
6.1 81.68 S1 68.24 S2snc 85.05 S1 65.57 S2nc
6.2 81.68 S1 71.01 S2sct 85.05 S1 60.01 S2sct
7.1 81.68 S1 56.41 S2sc 85.05 S1 72.51 S2c
7.2 81.68 S1 58.14 S2sct 85.05 S1 52.12 S2ct
8.1 81.68 S1 60.56 S2sct 85.05 S1 76.11 Slct
8.2 81.68 S1 58.14 S2sc 85.05 S1 77.21 Slc
8.3 80.68 S1 56.65 S2sc 85.05 S1 78.15 Slc
8.4 80.68 S1 57.01 S2sct 85.05 S1 70.52 S2ct

Wl oo a9 (B85 0155 ()0 (SB(S58 Oluoguad Sk cudyiay CLNS WS
S, n, tand c indicate soil physical, salinity, topography and acidity properties.
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Figure 3- Geographical zoning of land qualitative suitability in the studied area for wheat.
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Figure 4- Geographical zoning of land qualitative suitability in the studied area for saffron.
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Figure 5- Geographical zoning of land quantitative suitability in the studied area for wheat.
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Figure 6- Geographical zoning of land quantitative suitability in the studied area for saffron.
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Table 3- Quantitative evaluation of land suitability for wheat and saffron

olss; s

asly Saffron Wheat

f;(’j dw‘::: T iy sy ux.‘, N dw‘:: T iy ady uﬁ: N e
s unit i Actual = Quantitativ ; Actual =l Quantitativ

Predicted  production ~ Lands e class Predicted production ~ Lands e class
production index production index

1.1 7.9 4.3 64.22 S2 6163 5500 59.71 S2
1.2 8.0 4.4 66.23 S2 6655 6150 56.78 S2
1.3 3.8 2.8 49.12 S3 5488 4720 48.16 S3
2.1 5.2 31 52.46 S2 5637 4900 45.98 S3
2.2 7.8 4.2 58.98 S2 5305 4850 45.27 S3
2.3 7.4 29 51.12 S2 5155 4650 43.05 S3
3.1 35 2.7 46.21 S3 8224 7250 69.08 S2
3.2 6.1 3.3 52.12 S2 7481 6600 63.02 S2
3.3 4.0 2.6 44.14 S3 7351 6200 61.96 S2
34 2.1 0.0 32.23 S3 5729 4950 49.89 S3
4.1 3.9 2.7 44.97 S3 7891 6850 66.36 S2
4.2 4.3 2.8 46.12 S3 7485 6350 62.05 S2
5.0 6.3 3.2 52.75 S2 5635 4900 47.88 S3
6.1 10.8 4.9 68.24 Sy 7794 6550 65.57 S2
6.2 111 5.7 71.01 Sy 7112 6150 60.01 S2
7.1 5.9 42 56.41 s2 8050 6980 72,51 s2
7.2 6.6 4.3 58.14 S2 6145 5350 52.12 S2
8.1 7.1 45 60.56 S2 9208 7400 76.11 S1
8.2 6.9 4.2 58.14 S2 9343 7500 77.21 S1
8.3 6.5 4.1 56.65 S2 9459 7550 78.15 S1
8.4 5.6 4.4 57.01 S2 8198 7050 70.52 S2

S1, S2 and S3 are suitable, fairly suitable and low suitable class, respectively. Production data are in kilogram per hectare.

SLa S 5 ey phic) g puS Y guame gl baasly bl ol (ala )
ool el oles (IS Colis p g ooy pLis A oY slasly ol (oolaBdl Culs sla WwMS o390 !

ISy aldls Cusdae (gaudiny e 5 (09 F Jolis)

Ol 9 pa8 Jgazme 61y pite God 52 (ko —£ Jgua
Table 4- Average variable costs for wheat and saffron

Jocne olide; S
Crop Saffron Wheat
e Sodlyj ax 97400000 28157300

Total variable costs (Rial)
R PLE
Price per production unit (Rial per Kilogram)

45000000 12705
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Table 5- Maximum gross profit and suitability economic range for wheat and saffron

Jypazme el o5 AL 390 55 Tas
Cro Suitability class Maximum gross profit (Rial)
PN s3 S2 s1 grossp
P 0< 0-47961375 47961375 - 71942063 71942063 95922750
Wheat
S‘;::r:;n 0< 0-1282500000 1282500000 - 1923750000 1923750000 2565000000
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Figure 7- Geographical zoning of land economic suitability in the studied area for wheat.
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Figure 8- Geographical zoning of land economic suitability in the studied area for saffron.
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Table 6- Land suitability economic classes for wheat and saffron

aaly olAe; pas

. Saffron Wheat

ol s Wy GABL g el WS By 3o GABL 0w el WS
Lands unit Actual production  Gross profit  Suitability class Actual production  Gross profit _ Suitability class

1.1 43 1935000000 S2 5500 69877500 S2
1.2 4.4 1980000000 S2 6150 78135750 S2
1.3 2.8 1260000000 S3 4720 59967600 S2
2.1 0.0 0 S2 4900 62254500 S3
2.2 0.0 0 S2 4850 61619250 S3
23 0.0 0 S2 4650 59078250 S3
3.1 2.7 1215000000 S3 7250 92111250 S1
3.2 33 1485000000 S2 6600 83853000 S1
33 0.0 0 S3 6200 78771000 S2
3.4 0.0 0 S3 4950 62889750 S2
4.1 2.7 1215000000 S3 6850 87029250 S1
4.2 2.8 1260000000 S3 6350 80676750 S1

5 0.0 0 S2 4900 62254500 S3
6.1 49 2205000000 S1 6550 83217750 S1
6.2 5.7 2565000000 S1 6150 78135750 S2
7.1 4.2 1890000000 S2 6980 88680900 S1
7.2 4.3 1935000000 S2 5350 67971750 S2
8.1 4.5 2025000000 S2 7400 94017000 S1
8.2 42 1890000000 S2 7500 95287500 S1
8.3 4.1 1845000000 S2 7550 95922750 S1
8.4 44 1980000000 S2 7050 89570250 S1
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Abstract

Identifying optimal use of resources and in line with the production capacity of any land is an
important step in achieving sustainable development while preserving the ecological system. The
purpose of this study is to determine the quality, quantity and economic suitability of Torbat
Heydarieh lands (Rokh plain) in the Khorasan Razavi province for wheat (Triticum aestivum) and
saffron (Crocus sativus) cultivation. For this purpose, climate condition and soil properties in the
study area were compared with requirements of wheat and saffron. Thus, qualitative suitability was
determined by using the FAO method and GIS according to the parametric method of Kalogirou.
Quantitative and economic evaluation was done based on actual yield in each agricultural unit and
gross profit per unit area, respectively. The results showed that in this area despite the fact that
climate index and yield potential are high, but qualitative suitability is moderate because of soil
properties restriction, and this restriction is higher for saffron. The results showed that quantitative
suitability class is equal or higher than qualitative suitability especially for saffron. Economic
results showed that saffron was more profitable than wheat, but its expansion was restricted
because of soil limitations. Therefore, its cultivation is not recommended. Performing corrective
actions and improving soil properties in most units can increase production efficiency.
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