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Table 1. Edaphic and climatic requirements of pomegranate and pistachio (Publication No. 510. Ministry of Agriculture. 2009)
During the maximum Minimum average Above sea Annual

Name growing absolute absolute temperature level (m) texture EC B pH CaOCO3 water CO)C EOSP

season temperatur  temperature (dS m™) % requiremen % %
Pomegranate  150-180 38-40 -20 25-30 900-1800  -°amY S?IZ‘:% depth& 4o 775 35  4500-5500 1< 20
Pistachios 150-180 38-40 14 22.24  Upto1400 -0amY S?I';‘fft’ depth & ¢ 658 20 4500 1< 18
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Table 2. Some of the physical and chemical properties of soil series (Miandoab region)

Soil Series Horizon Depth Structure EC pH CEC CaCO3 OC ESP Sand Silt Clay Texture
(cm) (ds m™) (%) (%)
Coarse loamy, mixed, superactive, mesic, Typic Xerorthents
Zarrini rood Ap 0-30 1mgr&2fabk 0.71 8.2 10 55 0.09 6 50 37.4 12.6 Loam
(@) C1 30-95 Sg 0.24 8.4 4 8 0.19 8 75 224 2.6 Loamy sand
C2 95-150 Sg 0.95 8.5 8 8.8 0.22 12 63 25.4 11.6 Sandy loam
Fine, mixed, semiactive, Typic Haplosalids
Anz 0-12 2fgr & 2fabk 185.1 7.1 22 2 1.59 18 13.8 44.2 42 Silty clay
Chaharborj Bzl 12-30 2cabk 72.3 7.6 31 7 0.93 9 11.4 40.6 48 Silty Clay
(ch) Btnzl 30-50 2mabk 62.5 7.7 29 4 0.66 17 13.2 33.8 53 Clay
Btnz2 50-80 2mabk 67 7.7 22 14,5 0.46 31 15.6 334 51 Clay
Btnz3 80-150 2fabk 53.8 7.8 25 11 0.39 22 9.8 26.2 64 Clay
Fine loamy, mixed, active, mesic, Typic Aquasalids
Anz 0-25 1vfgr&2mcer 47.7 8.3 14 115 0.72 96 27.6 46.8 25.6 Loam
Wet status Bnzl 25-70 2fcr&1mabk 19.7 8.2 10 14,5 0.28 23 41.6 36.8 21.6 Loam
Fesendoz seri Bnz2 70-100 2mer 19.7 8.1 8 14 0.13 40 53 294 17.6 Sandy loam
(fa.wt) Bnzgl  100-125 1mer 34.8 8.1 8 14.5 030 53 336 51 15.4 Silt loam
Bnzg?2 125-150 2mer 8.7 8.3 8 12.5 0.13 25 69.2 20.2 10.6 Sandy loam
Coarse loamy, mixed, superactive, mesic, Typic Xerorthents
Sufi chay Ap 0-25 Imgr 1.9 7.9 15 6 0.35 7 43.2 40 16.8 Loam
(su) C1 25-60 Sg 3.3 8 12 3 0.05 10 46.8 44.4 8.8 Loam
C2 60-150 Sg 3.4 7.8 11 3 0.12 8 67.6 23.6 8.8 Sandy loam
Fine, mixed, superactive, mesic, Aquic Natrixeralf
Wet & Apz 0-30 1mgr&2fabk 12 7.5 25 5 0.66 25 28.2 44 27.8 Clay loam
Salinity status Btnzl 30-50 2mabk 8 7.7 36 45 0.45 18 19.3 38.2 425 Clay
Jamshid series Btnzgl 50-75 2mcer 14 7.3 32 10 032 20 21 36.3 42.7 Clay
(im.sa.wt) Btngz2 75-110 Imcr 10 8.1 28 17.5 025 17 245 35 40.5 Clay
T Btngz3 110-150 2mcer 15 7.8 25 12.1 016 20 35.3 41 23.7 Loam
Coarse loamy, mixed, superactive, mesic, Typic Xerorthents
State of Ap 0-30 1mgr&1fabk 5 8 14 14,5 061 10 25.4 59 15.6 Silt loam
Salinity Cz1 30-90 Cg 12 7.8 10 135 0.16 17 55 30.4 14.6 Sandy loam
Sufichay Cz2 90-110 Cg 10 7.7 12 13 0.23 7 63.8 16.2 20 Sandy clay loam
series (su.sa) Cz3 110-150 Cg 13 7.9 18 13 0.27 20 13.2 54.8 33 Silty clay loam

&
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Continue of Table 2. Some of the physical and chemical properties of soil series (Miandoab region)

Soil Series Horizon  Depth Structure EC pH CEC CaCO3; OC ESP Sand Silt Clay Texture
(cm) (dsm) (%) (%)
Fine loamy, mixed, superactive, mesic, Typic Xerorthents
State of  Wet Ap 0-30 1mgr&2fabk 241 7.8 28 2.5 099 12 142 51.8 34 Silty clay loam
Sufichay series Cl 30-80 Sg 1.68 7.8 18 15 066 9 272 536 19.2 Silt loam
(su.wt) Cgl 80-150 Sg 1.06 7.8 21 2 033 10 21.2 4038 38 Clay loam
Fine, mixed, superactive, mesic, Typic Haploxerepts
Anz 0-25 2mgr 15 7.5 35 105 172 17 8 55.6  36.4  Silty clay loam
State of Salinity Bnzl 25-50 2mabk 10 7.4 43 12 093 20 6.2 483 454 Silty clay
Myandab series Bnz2 50-85 2mabk 18 7.8 28 8 0.65 15 7.3 542 38,5 Silty clay loam
(mi.sa) Czl 85-110 M 25 7.5 32 11 033 21 9.5 51 39.5  Silty clay loam
Cz2 110-150 M 30 7.8 35 125 026 25 11 55 34 Silty clay loam
Fine, mixed, superactive, mesic, Typic Haploxerepts
Ap 0-30 1mgré&3fabk 0.95 7.8 28 115 143 10 5.2 57.2  37.6  Silty clay loam
State of  Wet Bw 30-60 1cabk 0.90 8 33 145 082 14 42 56.2 39.6 Silty clay loam
Myandab series C1 60-90 M 1.23 8.1 36 10 055 8 4.4 57 38.6  Silty clay loam
(mi.wt) Cgl 90-115 M 2.65 8.1 28 11 045 12 46 56 39.4  Silty clay loam
Cg2 115-160 M 1.74 7.9 35 115 067 9 4 576  38.4 Siltyclay loam
Fine, mixed, superactive, mesic, Typic Haploxerepts
Anz 0-25 2mgr&2fabk 10 7.5 43 10 172 20 14 46.3  39.7 Siltyclay loam
State of Salinity Bnzl 25-55 Imcr 17 7.8 38 14 085 17 12 45 43 Silty clay
& Wet Myandab Bnz2 55-90 2mcer 22 8 41 12 066 14 11 50.2 38.8 Siltyclay loam
series (mi.sa.wt) Cgzl 90-120 M 15 8.2 35 15 043 18 153 52 32.7  Silty clay loam
Cgz2  120-150 M 25 7.6 35 11 057 22 8.5 60 31.5  Silty clay loam
Fine, mixed, superactive, mesic, Typic Natrixeralfs
Ap 0-20 1fgr&2fabk 0.38 7.9 28 3 072 20 326 406 26.8 Loam
State of Wet Btnl 20-40 2mer 3.86 8 31 3.7 051 333 182 41 40.8 Silty clay
Jamshid seri Btn2 40-80 1fabk 5.48 8.7 26 9.5 057 58 172 34 48.8 Clay
(jm.wit) Btngl 80-110 2mer 9.21 8.5 31 16.2 065 57 218 37 41.2 Clay
Btng2  110-150 2fabk 11.76 8.1 29 9 043 43 342 426 232 loam
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Table 3. The weighted average of physical and chemical properties of soil series in the study area

Soil Series 0oC ESP CaCO3 pH EC Texture
(%) (ds m)
Zr 0.09 12 7.16 8.2 0.52 Sandy loam
Ch 1.24 31 7.96 7.36 83.25 Clay
Fa.Wt 0.72 96 13.33 8.3 29.84 Loam
Su 0.35 10 6 7.9 2.9 Sandy loam
Su.Sa 0.61 17 13.79 8 9.24 Loam
Su.Wt 0.99 12 2.5 7.8 1.82 Clay loam
Mi.Sa 1.72 21 10.57 7.5 16.85 Sandy clay loam
Mi. Wt 1.3 14 12.07 7.84 1.25 Sandy clay loam
Mi.Sa.WT 1.72 20 12.19 7.5 15.94 Sandy clay loam
Jm.Wt 0.67 58 11.41 7.92 6.47 Clay loam
Jm.Sa.Wt 0.66 25 5 7.5 11.49 Clay loam
OPLY (29551 9y ol p a9 Ul bosLiro (39 -F Jgua
Table 4. Criteria weight of Pomegranate and Pistachio crops based on Shannon entropy method

Criteria Weight Criteria Weight

Pomegranate  Pistachio Pomegranate  Pistachio

5 - -
EC (dSm) 0.234 0.238 Field capacity 0.03 0.023
(cm? water cm™ soil)
pH 0.079 0.0gg  Saturation percentage 0.03 0.023
(cm® water cm™ soil)

CaCos (%) 0.101 0.106 g:rt]‘éﬁ‘:t'?vr:t;'}’gr;aﬂr“j) 0.03 0.023
OC (%) 0.07 0.09 Family 0.01 0.019
Soil texture 0.03 0.023 Population 0.013 0.012
ESP (%) 0.254 0.26 Gender 0.016 0.01
Permanent wilting point 0.03 0.023 Occupation 0.001 0.002
(cm?® water cm soil)
Avallable water 0.03 0.023 Education 0.011 0.012
(cm?® water cm soil)
Bulk density (g cm™) 0.03 0.023 Age 0.001 0.002

A
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Table 5. Situation and functions of applied criteria using PROMETHEE 11 technique

Crop Crop
3 3 3 3
o o o o
z 3 z 3 z 3 z 3
QO [(e] QO (@] QD (@] QD (@]
(@] - (@] - o - o -
=. 2 =. 2 2. 2 2. 2
o g o 'g_)'_ o R o R
D D D D
Criteria Situation Function Criteria Situation Function
. . . . Field capacit . .
EC (dS m?) Min Min  Gaussian  Gaussian pacity Max Max Gaussian Gaussian

(cm® water cm™ soil)
Saturation

pH Max  Min Gaussian  Gaussian 3 3 Max Max Gaussian  Gaussian
(cm? water cm™ soil)

CaCOs3 (%) Min Min  Gaussian  Gaussian Saturalpq hydraulli Max Max Gaussian Gaussian
Conductivity (cm hr)

0OC (%) Max Max Gaussian Gaussian Family Max Max Gaussian Gaussian

Soil Texture Max Max Gaussian  Gaussian Population Max Max Gaussian  Gaussian

ESP (%) Min  Min  Gaussian Gaussian Gender Max Max Gaussian  Gaussian

wilting point Max Max Gaussian Gaussian Occupation Max Max  U-shape  U-shape

(cm?® water/cm?® soil)
Available water

(cm? water cm soil) Max Max Gaussian  Gaussian Education Max Max Gaussian  Gaussian
I(Sguél:nt_igt;nsny Max Max Gaussian Gaussian Age Min  Min  Gaussian Gaussian

Ul gl diog s gy 4 S gla g pw gy -7 Joua
Table 6. Outranking of soil series by PROMETHEE Il technique for Pomegranate

Sub Basin @ @ ) Score Ranking
Fa.wt 0.0641 0.5430 -0.4789 13.77 11
Su 0.4216 0.063 0.3584 82.71 2
Su.sa 0.2813 0.2859 -0.0046 38.71 5
Zr 0.3983 0.0761 0.3222 76.22 3
mi.wt 0.3558 0.0817 0.2741 98.34 4
Su.wt 0.4614 0.0233 0.4381 100 1
mi.sa 0.1870 0.3277 -0.1407 29.43 7
Ch 0.1254 0.4505 -0.3260 19.86 10
Jm.sa.wt 0.2525 0.3104 -0.0579 34.79 6
Jm.wt 0.1847 0.3728 -0.1882 26.70 8
mi.sa.wt 0.0167 0.3644 -0.1966 26.24 9

Wy sl Alogp 09y & SL b gpw Guad; -V Jgux
Table 7. Outranking of soil series by PROMETHEE |1 technique for Pistachio

Sub Basin @t @ @ Score Ranking
Fa.wt 0.0636 0.5858 -0.5221 12.89 11
Su 0.4277 0.0992 0.3286 81.24 2
Su.sa 0.2661 0.3016 -0.0355 38.24 6
Zr 0.4049 0.1080 0.2969 75.73 3
mi.wt 0.3644 0.1101 0.2543 69.06 4
Su.wt 0.4711 0.0533 0.4178 100 1
mi.sa 0.2497 0.3256 -0.0760 35.26 7
Ch 0.1802 0.4657 -0.2855 22.82 10
Jm.sa.wt 0.3146 0.3196 -0.0051 40.65 5
Jm.wit 0.1698 0.4213 -0.2561 24.55 9
mi.sa.wt 0.2320 0.3538 -0.12119 32.14 8

oy
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Figure 3. Priority map for Pistachio crop in the study region
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Figure 4. Priority map for Pomegranate crop in the study region
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Abstract

Land suitability evaluation is technically explained as the assessment of land performance when used
for a specified target, particularly to use them based on their capability and production potential. This
study aimed to determine the suitability of lands for Pomegranate and Pistachio using PROMETHEE
Il techniques in an area located in the Miandoab region, Iran. Eleven soil series were found in study
area. To explain the land suitability, some criterions including soil texture, soil acidity, salinity,
organic carbon, soil exchangeable sodium (%), soil carbonate calcium (%), the number of households,
both male and female population, illiteracy and literacy education, main occupation and age were
determined. Then the entropy-weight method, which is based on Shannon Entropy theory, was
utilized. Results showed that exchangeable sodium was found with maximum weight while age and
occupation had the minimal weight for the both crops. Next, weighted values of criteria were analyzed
using the PROMETHEE I technique. The results showed that for both pomegranate and pistachio
Su.Wt and Su series with proper phi respectively, 0.417 and 0.328 for pomegranate and 0.438 and
0.358 for pistachio were characterized to have the highest potential, while Ch and Fa.Wt series with
proper phi respectively, -0.258 and -0.522 for pomegranate and -0.326 and -0.478 for pistachio were
found to have a significantly lower suitability.20.11% of the region is very good, 23.6% is good,
36.26% is moderate and 20.03% is poor for pomegranate and 27.23% of the region is very good,
23.9% is good, 38.87% is moderate and 10% is poor for pistachio.

Keywords: Land Suitability, Miandoab region, Pistachio, Pomegranate, PROMETHEE Il technique

1- MSc Student, Department of Soil Science, Faculty of Agriculture, Urmia University, Iran

2- Assistant Professor, Department of Soil Science, Faculty of Agriculture, Urmia University, Iran

3- Assistant Professor, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research, Education and
Extension Organization (AREEO), Tehran, Iran

“Corresponding author email: h.momtaz@urmia.ac.ir

N


mailto:h.momtaz@urmia.ac.ir

