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1- Analytical Hierarchy Process (AHP)
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Figure 1. Location of studied area.
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Figure 2. Stages of research performance.
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Table 1. The Saaty scale was used for pairwise comparison matrix (Saaty, 1980).
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Definition 4, =3
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Equal importance .|, Cenl

2 Equal to moderate importance law 5o U il 5 Coonl

3 Moderate importance law sio Coonl

4 Moderate to strong importance ;5 U law sio Coonl

5 Strong importance (5 Coonl

6 Strong to very strong importance (s A= U (555 Coenl

7 Very strong importance (55 L= Cooal
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Table 2. Random Index (Bowen, 1993).
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Table 3. Amounts of land Index for different suitability classes (Givi, 2003).
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Table 4. Pairwise comparison matrix for assessing the relative importance of climatic subcriteria for Date

Lo Mg lp ol laslre p) o G5 2 9 (Pra) Slmlie g Sl -t Jguer

production.
sl bl A B C D E F G H I I
Climatic subcriteria

A 1 7 0.5 0.2 0.44 0.2 1 2 1 7.31
B 0.14 1 0.14 0.2 0.2 0.125 0.2 0.16 0.2 1
C 2 7 1 0.79 1 1 1 0.24 1 7.31
D 5 5 1.26 1 1.59 1 2.62 2 1 9
E 2.29 5 1 0.63 1 1 2 0.19 1 8
F 5 8 1 1 1 1 1.81 1.5 1 8.6
G 1 5 1 0.38 0.5 0.55 1 0.5 1 8
H 0.5 6 4.21 0.5 5.19 0.63 2 1 1 5.2
1 1 5 1 1 1 1 1 1 1 7.6
J 0.14 1 0.14 0.11 0.125  0.11 1.25 0.19 0.13 1

050 Shewy Ao 53 e de 051 Ly SWL Lesls Lo glass, slues =B Length of dry season lis b Jsb =A
CO) aiy K by o Kle =C Number of days with precipitation index > 5 mm/day: repining period
) oSle (°C) of
(CC) oy Sdw, 4, Ly Kl =E Average daily temperature during the flowering period (°C)

A e L =D  (Average daily temperature vegetative  cycle
e Sy U pdlE e 3l GL S 5L gse =F (Average daily temperature (°C) at repining stage
s Cagby 5Le =G (Thermal index: heat during the period of flowering, fruit formation and repining period
g B A e cusby KLe =H Mean RH (%) during the vegetative cycle .i, S
L Jle lasle slaws =J 5 Insulation mean (n) @Lﬂ olele :KLs =I Mean RH (%) during the fruit formation period

.Number of months where the wind speed is > 5 m/s 43U , e 0 31 to 5L s Sl

Lo Mg lp S sbasbre p) (o G52 9 (ra) Slmlie g il -0 Jguer

Table 5. Pairwise comparison matrix for assessing the relative importance of soil subcriteria for Date production.

SE stk K L M N 0 p Q R

Soil subcriteria
K 1 1 4 3 3 2 2 0.5
L 1 1 2 1 2 2 0.25 038
M 0.25 0.5 1 0.5 0.25 033 0.2 0.5
N 033 1 2 1 2 2.62 0.2 033
0 033 0.5 4 0.25 1 3 023 033
P 0.5 0.5 3 0.5 033 1 0.2 0.5
Q 0.5 4 5 5 43 5 1 1
R 2 2.62 2 3 3 2 1 1

(,,.,,L_ =P Organic carbon QI oS =0 Acidity 4yl =N Gypsum é Ol =M (CaCOs Kal Ol =L Soil texture Sl sl =K

SAR 5L =R 4EC (s, 5> =Q (Available potassium —Jo- |6
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Table 6. Weight of climatic effective subcriteria based on AHP method.

BBl (slaslne e O3
Climatic A B C D E F G H I J Relative
subcriteria weight
A 0.055 0.139 0.044 0.034 0.036 0.03 0.077 022 0.118 0.115 0.087

B 0.007 0.02 0.012 0.034 0.016 0.018 0.015 0.018 0.024 0.015 0.018

C 0.11 0.14 0.088 0.133 0.081 0.149 0.077 0.026 0.118 0.115 0.104

D 0275 0.1 0.11 0.169 0.13 0.149 0202 0.022 0.118 0.141 0.161

E 0.125 0.1 0.088 0.106 0.081 0.149 0.154 0.02 0.118 0.125 0.093

F 0.275 0.159 0.088 0.169 0.081 0.149 0.14 0.174 0.118 0.135 0.149

G 0.055 0.1 0.088 0.064 0.04 0.082 0.077 0.055 0.118 0.125 0.08

H 0.027 0.12 037 0.084 0425 0.094 0.154 0.11 0.118 0.081 0.158

I 0.055 0.1 0.088 0.169 0.081 0.149 0.077 0.11 0.118 0.119 0.107

J 0.007 0.12 0.12 0.018 0.0l 0.016 0.009 0.021 0.015 0.015 0.014
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Table 7. Weight of soil subcriteria based on AHP method.

St sty K L M N 0 P Q R o
Soil subcriteria Relative weight
K 0.075  0.048  0.111 0.22 0.165 0.105 0.066 0.132 0.115
L 0.075  0.048  0.055 0.073 0.109  0.105  0.083 0.1 0.081
M 0.018  0.023  0.028 0.036 0.013  0.017 0.066 0.132 0.041
N 0.024  0.048  0.055 0.073 0.109  0.137  0.066  0.087 0.074
(o) 0.024  0.023  0.111 0.18 0.054  0.157 0.076  0.087 0.089
P 0.037  0.023  0.083 0.036 0.18 0.052  0.066  0.132 0.055
0374  0.191 0.138 0.367 0.236 0265 0333  0.265 0.270
0.015  0.125  0.055 0.22 0.165 0.105 0.333  0.265 0.177
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Table 8. Amounts of weighted sum vector for climatic subcriteria.

slaobae s . BESY
" o D9 .

o A B C D E F G H I J Relative S35 e
Climatic weight Weighted
subcriteria sum vector
A 1 7 05 02 044 02 1 2 1 731 0.087 0.988
B 014 1 0.14 0.2 0.2 0.125 02 0.16 0.2 1 0.018 0.193
C 2 7 1 0.79 1 1 1 0.24 1 7.31 0.104 1.11
D 5 5 126 1 1.59 1 2.62 2 1 9 0.161 1.89
E 229 5 1 0.63 1 1 2 0.19 1 8 * 0.093 = 1.16
F 5 8 1 1 1 1 1.81 1.5 1 8.6 0.149 1.72
G 1 5 1 0.38 0.5 0.55 1 0.5 1 8 0.08 0.864
H 0.5 6 4.21 0.5 5.19 0.63 2 1 1 5.2 0.158 1.75
1 1 5 1 1 1 1 1 1 1 7.6 0.107 1.15
J 0.14 1 0.14 0.11 0.125 0.11 1.25 0.19 0.13 1 0.014 0.16
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A =(11.35+10.71 + 10.72 + 11.74 +12.49 +11.58 +10.81 + 11.1 + 10.75 + 11.46) - 10 =11.27

CI=11.27-10)- (10-1)=0.141

CR=0.141:1.49=0.09
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Table 9. Amounts of consistency vector for climatic subcriteria.

ol bl 5 S35 Eyome oy s 035 oMk sls
Climatic subcriteria Weighted sum vector Relative weight Consistency vector
A 0.988 0.087 11.35
B 0.193 0.018 10.71
C 1.11 0.104 10.72
D 1.89 0.161 11.74
E 1.16 0.093 ) 12.49
F 1.72 0.149 11.58
G 0.864 0.08 10.81
H 1.75 0.158 11.1
I 1.15 0.107 10.75
J 0.16 0.014 11.46

S bl 25 Sl F5 faems s p3lie SV Jads
Table 10. Amounts of weighted sum vector for soil subcriteria.

Sl
SL sl L M N O P Q R e 030 S35 g
Soil subcriteria Relative weight Weighted
sum vector
K 1 1 4 3 3 2 0.2 0.5 0.115 1.1
L 1 1 2 1 2 2 0.25 0.38 0.081 0.775
M 0.25 0.5 1 0.5 0.25 0.33 0.2 0.5 0.041 0.330
N 0.33 1 2 1 2 262 02 0.33 * 0.074 B 0.709
(6] 0.33 0.5 4 0.25 1 3 0.23  0.33 0.089 0.635
P 0.5 0.5 3 0.5 0.33 1 0.2 0.5 0.055 0.484
Q 0.5 4 5 5 43 5 1 1 0.27 2.58
R 2 262 2 3 3 2 1 1 0.177 1.57
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A= (9.58 +9.56 + 8.05 + 9.59 +7.14 +8.81 +9.55+8.87) -8 = 8.89

CI=@®.89-8):@-1)=0.128

CR=0.128 - 1.41 =0.09
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Table 11. Amounts of consistency vector for soil subcriteria.

Sk slajlas 5 I3 fe Ol s 033 ol Sls
Soil subcriteria Weighted sum vector Relative weight Consistency vector
K 1.1 0.115 9.58
L 0.775 0.081 9.56
M 0.33 0.041 8.05
N 0.709 0.074 ) 9.59
(¢} 0.635 0.089 7.14
P 0.484 0.055 8.81
Q 2.58 0.27 9.55
R 1.57 0.177 8.87
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Table 12. Some physical and chemical characteristics of the studies soils.

(1) Sl s o 2 Dlre Bl el JKJL.» sl Sl @ gad 3ldas ey ek
Coe.fﬁ.c1ent of Star}dgrd Mean Maximum Minimum Number of Unit Parameter
variation (%) deviation sample

403 1 27 66.45 12.7 59 ) o
Sand
30.2 6.9 22.7 41.66 11.78 59 ) o
Clay
66.1 5.26 749 39.05 4.11 59 (dsm™) o
EC
60.1 5.89 9.43 36.7 4.41 59 - o
SAR
. i
19.8 0.08 0.43 0.65 025 59 ) Sos
Organic carbon
& Ao
1.8 0.14 7.71 8 7.4 59 - T
pH
. Sal
6.35 3.33 52.35 58.78 45.88 59 )
CaCOs
36.53 0.38 1.04 1.99 0.56 59 ) CS
Gypsum
ol L
12 18.95 157.7 194.2 126 59 (mgkg™) P el
Available potassium
Table 13. Land suitability evaluation for date palm planting.
sl el S5
Land suitability evaluation ESL a5l sy osled
2l ks IS ol parls ols S o3l 3 Shee NO. of profile NO. of row
Land suitability class Land index Measured yield
Si 80.2 7215 1 1
S 80.2 7098 2 2
S 78.8 6435 3 3
S 79.9 6630 4 4
S 78.3 5896 5 5
S 82.1 7605 6 6
S 80.2 7800 7 7
S 79.6 6357 8 8
S 79.2 6825 9 9
S 75.7 5612 10 10
Sz 67.4 4641 11 11
S 79.4 7254 12 12
Sz 73.8 6084 13 13
S 78.8 6162 14 14
S 79.4 7059 15 15
Sz 71.4 5655 16 16
S 79 7293 17 17
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Continue Table 13.

ol el S

Land suitability evaluation ESL aslad sy osled
Bl s S ol el o is Sl 3 Shas NO. of profile NO. of row
Land suitability class Land index Measured yield
Sz 66.4 4018 18 18
Sz 68.2 5304 19 19
Sz 79.5 7605 20 20
Sz 72.8 6045 21 21
Sz 70.9 5889 22 22
Sz 71.6 5889 23 23
Sz 71.9 5694 24 24
Sz 72.5 6006 25 25
Sy 78.3 6603 26 26
Sz 71.8 5655 27 27
Sz 71.6 5421 28 28
Sz 71.8 4992 29 29
Sy 79.4 9477 30 30
Sy 77.1 6942 31 31
Sy 77.1 6708 32 32
Sy 78.3 6532 33 33
Sy 81.6 7917 34 34
Sy 80 7488 35 35
Sy 80.2 7098 36 36
Sy 79.5 7137 37 37
Sy 81 6942 38 38
Sy 78.6 6396 39 39
Sy 76.5 7644 40 40
Sy 79.5 7956 41 41
Sy 80.2 8190 42 42
Sy 80.2 7683 43 43
S 81.6 8073 44 44
Sy 81.6 7644 45 45
Sy 81.1 7098 46 46
Sy 81.1 6123 47 47
Sy 75.9 6045 48 48
Sy 79.4 6201 49 49
Sy 78 8151 71 50
Sy 79.5 7722 72 51
Sy 80.2 7839 73 52
Sy 80.2 7488 74 53
Sy 79.5 6864 75 54
Sy 80 7020 76 55
Sy 78.6 5772 77 56
Sy 80.2 6942 78 57
Sz 74.3 5947 79 58
Sy 79.4 7059 80 59
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Table 14. Results of statistical analysis of the correlation between land index and measured date palm yield in
studied area.

P F R? Regression equation
0.000 131.9%* 61.5 yield = -55.6 + 1.27 land index

B O P e
** Significant at 1% level of probability.
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Abstract

Background and Objectives: One of the ways to identification of land production capacity and
appropriate use choice with that is land evaluation performance. For this purpose must first climatic
criteria and soil characteristics affecting the production to be identified. Also, considering to
diversity and inequality in importance degree of criteria, ranking of them is essential. This research
aim to identification, ranking of effective criteria in date production and land suitability evaluation
for planting of Date palm cv Kabkob in Boushehr province, using analytical hierarchy process
(AHP) carried out.

Materials and Methods: At first, climatic subcriteria and soil physical and chemical characteristics
affecting date production were identified by literature review and soil studies in studied area. Then,
pairwise comparison matrix was made over analytical hierarchy process and the relative importance
degree of these subcriteria was determined by excellent experts. In the weight calculation step, the
approximation method was used to produce a relative weight of each of subcriteria. Then this
subcriteria, based on their relative weight, ranked. Finally, land suitability evaluation for planting of
date palm cv Kabkob in studied area of Boushehr province, using AHP approach, carried out.
Results: The result showed that the most important of climatic subcriteria affecting date palm
production including to length of dry season, number of days with precipitation index > 5 mm/day in
repining period, average daily temperature (°C) at vegetative cycle, flowering and repining stage,
heat requirement sum during the period of flowering, fruit formation and repining period, mean RH
during the vegetative cycle and fruit formation period, insulation mean (n) and number of months
where the wind speed is > 5 m/s during vegetative cycle. Also the result of climatic subcriteria
ranking by using AHP approach showed that, temperature mean in flowering stage and numbers of
months of year with wind speed mean more than 5 m/s in vegetative cycle stage with relative
weights 0.161 and 0.08 have the highest and the lowest importance degree, respectively. The result
showed that the most important of soil physical and chemical characteristics affecting date palm
production were identified by literature review and soil studies in studied area including to soil
texture, calcium carbonate content, gypsum content, acidity, organic carbon, available potassium,
soil salinity (EC) and alkalinity (SAR). Base on the result of soil subcriteria ranking, soil salinity
(EC) and gypsum content with relative weights 0.27 and 0.041 have the highest and the lowest
importance degree, respectively. Also the result of land suitability evaluation showed that 75
percents of studied area in Boushehr provence are very suitable and 25 percents are moderately
suitable for planting of date palm cv Kabkob.

Conclusion: According to the results of this research, is recommended for suitable site selection for
date palm planting to temperature mean in flowering stage and soil salinity, much attention and
importance to be given.
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