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Figure 1- Location of study area in Khasht and Komarj Plain, Kazeroon county, Fars province, Iran
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4- Climatic rating (CR)
5- Weight matrix
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Table 1- Numerical values of index for different suitability
classes (14)

1- Land index (LI)
2- Square root formula
3- Climatic index (CI)



QYO oyl il 10 SIS (sl Jobi bS5l ol cpelid (S (35

S99 ke 93 cpl o (oYU (Stinad )51 Vgano 3,5 (5uesi®) ¥
BB odliil 3590 Dbl g, 45 5,8 ool g oo il ax sy

(V+) 2l Jgid

bls S olbod 5 (K58 Sluogas | (B Fig bwgie

Lo lans 535 (oaeah (159 aaad gl

SB g o8l glajlne 5 i (g A bxe I o ls s
03,5 ¥ 5 7 Jghia 13 i 4 OIS (lo s S5 0,8k jise
Asye 0 b (1Sho jlre |y Cuonl do >y ey cady
ANV s 59 b S0 slmenj g VY ol g b (2SS
S olail v 4

Dy el (bl gl

sl o cilS sl (ol el (a8 bl b
pg> aiay Jgo 2~y tel)l) 36 (ydgy 4 o) (liw] > SIS
G0 Joio )3 (5lpe Ak Jbos g (556 (o0 abake Lo
Cowl 0dy3 )

SloyS o I opsS oo «SB il el cavds gl olwl
S oulS 3 Jalge o yiee I ode BB el 5 pundS
D)8 o g dalllas 390 ddlais (3 bo s oo il (gl

Py 2 31 Ot (LB (S 38) (AS el (b))l gl
3 cdalllae 3)90 (Bl e L (g ai) Jge - S yelil) g6
b 3 35585 1,5 Sy el oS 3 gl Ve 7 5 g oS
wdllas 3yg0 Loyl Voo 7 silh (lye ke oo 59, )3 4
390 =Sl 4 Lo (il alods Lo (39 ) 9 S2 NS 5
iz oS S w5 oS 53 g 1+ 7 5 1 oIS > cadllne
Sasld g oad (6 pSojlil s Slas (o daily (o p H0s
s Jelod oSG el (sloby) Sl oolisul b oad awle (S5
b plas (F o V¥ sl dSis) 556 (oo abuakes b 5 (150
loyp o 0ad pSojlul 5Sles G ()l dne (Jad bl &5
ey JyorbSyelil) S sbaghsy sl o) pa3S 9 SIS
3929 (e ke oS (B9 5 (656 (5lpe ke LS (g
2,
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5- MINITAB 14
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1- Lower cross over point (LCP)
2- Higher cross over point (HCP)
3- Classic set theory
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Table 2- Weighted averageof some physical and chemical characteristics of the studied soils

N L ; .

0 Lows 0,lows . : i S o’ LS el
: s e & S2 T DH gl N .
e L2 ere Available Gypsum  CaCOs o 2;?32;0 SAR S ‘5‘.’
NO. of NO.of  potassium (%) (%) (%) EC . Soil .
row profile (mg.kg?) (dS.mt)  texture
1 50 167.7 0.67 54.6 7.6 0.44 5.1 3.5 SL

2 51 158.6 0.72 51 7.6 0.37 114 6 SiCL

3 52 150.4 0.73 51.3 7.8 0.39 11.6 6 SiCL

4 53 160 0.73 50.2 7.7 0.54 8 5.6 SiL

5 54 148 0.69 50.6 7.5 0.4 5.6 49 SiL

6 55 175.4 0.77 58 7.6 0.57 31 4.2 L

7 56 182.3 0.67 56.8 7.8 0.72 5.1 33 SL

8 57 197.8 0.83 53 7.8 0.61 115 4.6 L

9 58 152 0.87 50.3 7.8 0.34 115 6 SiCL

10 59 185.8 0.67 47.7 7.6 0.47 10.2 5.1 L

1S = Sand, L = Loam, Si = Silt, C = Clay
Loy 55 3,8hes 2 g0 ool G ylumn s 51 S0 b s (39 - Jgo
Table 3- Relative weight of each climatic subcriteria, effective on date palm yield
A B C D E F G H | J

0.087 0.018 0.014 0.161 0.093 0.149 0.08 0.158 0.107 0.104

(g, sluss) Suis Juad JsbA= Length of dry season (days)
B= Number of days with precipitation > 5 mm in ripening stage (days)
oge () Al yo 53 Jloslen 0 1 i (SH)L L slajg ol
(31,5 osle) w3y IS slod (ke C=Average daily temperature of the growing cycle (°C)
(31,5 5lo) (A5 al> e slos (,SLe D=Average daily temperature of the flowering stage (°C)
ogee (pdemy Al ye Loy Sl (31,5 5Lw) E=Average daily temperature of the ripening stage (°C)
il el 3L (595-4>,5) F=Thermal index: heat requirement during the stages of flowering, fruit formation and ripening (degree-day)
090 ey U (2lS dls po
(e2)3) Ay JSuw (ormss Cargby (Ske G=Mean RH of the growing cycle (%)
050 S5 Als yo ouund Cugby (1ike (Ao,3) H=Mean RH of the fruit formation stage (%)
LBl olels Sk (neacbs slass) 1= Average sunshine hours (hours)
456 50 g 0 3 L 3l ey 15k b Jlo (slasle sliss J=Number of months with mean wind speed > 5 m/s (months)

SIS Gloyd S 3o 12 oo (S s jlre ) 5l S 2 o (9 —E S
Table 4- Relative weight of each soil subcriteria, effective on Kabkab date palm yield

K L M N O P Q R
0.115 0.081 0.041 0.074 0.089 0.055 0.270 0.177
Sk sl K= Soil texture (%2,3) Sal L= Calcium carbonate(%) (12y3) &5 M= Gypsum(%)

(123) JI opyS O=Organic carbon (%)  (p,55kS y p)5 o) wis b wawk P= Available potassium (mg.kg?)
a0l N= Acidity (320 p Cios jewd) e Sl colun Q= EC (dS.m'L) cslls R= SAR
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Table 5- Yield and land index, calculated by different methods of land suitability evaluation

8 yLowd 8 yLowd 4 0,5 9kS)> . . s N
),M ,)l“t, (‘6;91:5) )S‘JT: e dhdes oy B JURP I PR R B S kelyl oh9)
<3, cse A AHP method : ) g Parametric method
NO. of NO. of Yield Fuzzy AHP method ;&
row profile (kg tree)
el S oadls  cewls LS LS el ¥ oad L
Iﬁ ’ 3 ] S Iﬁ fj O
- Land Land Land o Land
suitability index  suitability class index suitability index
class class
1 50 57.2 S1 81 Sz 61.3 S3 43
2 51 43.2 S1 76.5 S2 59.8 S3 29.3
3 52 425 St 77.1 S2 59.8 S3 28.4
4 53 51.7 St 77.9 S2 60.5 S3 40.4
5 54 495 St 80.1 S2 59.5 S3 37.8
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Introduction: This research aimed to evaluate the qualitative land suitability for irrigated cultivation of Date
Palm (Phoenix dactylifera L. cv Kabkab) using FAO (parametric -the second root formula) and Multi-criteria
approaches. The FAO approach has been used by many scholars in different parts of the world and Iran for land
suitability assessment. In this approach, the most commonly used method is the parametric method. The FAO
approach uses Boolean logic to assess land suitability. This logic has been criticized by a number of land evaluation
researchers. Because it does not take into account the continuous nature of the soil variations along the earth's
surface and the uncertainty in the measurements. To overcome these shortcomings, the fuzzy analytical hierarchy
process (FAHP) was presented to determine the land suitability classes. Land suitability should be determined
based on a fuzzy analytical hierarchy process, in which, unlike the Boolean logic, unequal importance of different
land characteristics and continuity of soil variations are considered.

Materials and Methods: The studied area is located in Kheshet and Komaroj plain, Kazerun County, Fars
province, southwestern- Iran; between latitudes 29° 32" and 29° 36" N and longitudes 51° 20" and 51° 22" E. Its
surface area is 5000 ha. The mean annual rainfall and temperature are 377mm and 23 °C, respectively. The soil
temperature and moisture regimes are hyperthermic and xeric, respectively. The physiographic unit is river alluvial
plain with a very gently sloping. The entire Kabkab date palm plantation of Fars Province is located in this plain.
To fulfill the objectives 10 date palm groves, each with an area of at least 0.5 ha and palm date (Kabkab cultivar)
cultivation, aged between 20 and 25 years, identical in soil management and vary soil characteristics were selected.
A soil profile was dug randomly in each date palm grove, with dimensions of 1.5 (length), 1(width) and 1.5 (depth)
meters and described, using soil profile description (Soil Survey Staff). Soil samples were collected from each
horizon. After pre-treatments soil samples were analyzed and some physical and chemical characteristics were
measured using standard laboratory methods. The profile site was chosen to have a date palm tree in each of the
four corners of the profile. The yield of the four trees in four corners of each profile was measured and their average
yield was considered as the yield of the corresponding profile. Meteorological data was collected for a period of
10 years from the nearest synoptic station (Kazerun). Land indices were calculated, using soil and climatic data
and FAO (parametric-second root formula) and fuzzy AHP and AHP methods. Weighted average of the climatic
and the soil data were used and a land index was calculated for each soil profile. In the fuzzy AHP and AHP
methods, relative weight of each of the studied criteria was determined by analytical hierarchy analysis using a
pair wise comparison matrix. In the fuzzy AHP method the membership degree for each soil and climatic criteria
was determined through an appropriate membership function and finally, land suitability class for each soil profile
was determined. Landscape characteristics such as slope, drainage and soil depth were not considered in the land
evaluation, because these characteristics did not show any limitation for the date production in the studied area.
Finally the accuracy of the methods was compared.

Results and Discussion: The results of qualitative land suitability evaluation based on FAO (parametric-
second root formula) method showed that about 10 and 90 percent of the studied area were classified as S, and Ss,
respectively. Based upon fuzzy AHP method, 100 percent of the studied area was classified as S, and according to
AHP method about 90 and 10 percent of the studied area were in S; and Sy, respectively. According to the results,
the suitability classes resulted from AHP method was higher than of the fuzzy AHP and FAO methods. Correlation
coefficients between the measured yields and the calculated land indexes showed that the fuzzy AHP method
results were more correlated to the measured yield than of the other two methods which indicated that the fuzzy
AHP was the most appropriate method for land suitability assessment for Kabkab Date palm plantation compared
to the FAO (parametric-second root formula) and AHP methods.

Conclusion: According to the results of this research, the fuzzy AHP was the most appropriate method for
qualitative land suitability evaluation for Kabkab Date compared to the other two methods in Fars province, Iran.
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