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Fig. 1- Current area of agricultural land of Ag-Qalla
township

dadllas g0 dllaio 3 (o3l o waa s
Jles 53 MBI b b (555l (slogme; 51 &S g3
ool G adlaie j50liS 45 w5 osalie (8,5 e VVAY
paiS dilen (el); SV guanme LS )3 355 (slaply jli 390 adsle
(st © o & dgdoe O g0 & did] oSy 99 (3 > 9

A5 osiiSsgime Jole 5555 5 SLS Sluogas | 5y
Cge odiiSdgae Jolse | ik dilais j3 00y pb Y guamo
s S cdl )b ¢ SSgug cadlaio (] ) gy S
5 050,Ki SLS il i 5 paiS CiS a1 g ol
REPEREIC

Byl lawgs ol paS cutS cqa pliels dilate o) sl
bowy ol ¢ cuiS cas ¢ (Ashraf et al., 2010) Ko 4
S9 ol D98 28,5 15 bl 590 (Ashraf, 2011) sl
5 SL (Sujd Slogad (Pl Jol i ol S
a3l ddlaie ) )0 CulS a8 game Jolse | cams (6 5Sdiols
ol (Al-Mashreghi et al., 2011) 4, g (Bt JI s
PS5 ygm CilS Cr (rew Sxgte ol bl 3 1y (Sl
aS 25,8 ylo g 03,8 obj)l (Sorghum bicolor L. Moench)
= Gl Caslio oz (pl cuitS Caa ddlaio jl ooy £Y 290
w91 3> 9ol X adlate > (HiNOK, 2010) S'giun dalllas yolu!
oalizal ol yis oMbl slobu I iyl )3 ¢ a8 S cas
Cgs doyd AD 39a> 43 dalllas Dg0 ddlaie 45 05,8l 5 00,8
Cpd 7 Ao D PO Dgds 1D (pitred 5 039 cuwlio paiS CulS
5 (Briza et al., 2005) -, g 15 5 ol cawlio @)d S
)3 Ay Cpr iSTye )3 dilarls Gl ol Ganls ) &
o (S Sal (lyie 45 G dos opl 4 ol sl
adbate cpl > )3 ctS > Jole (ppinke Olgis 4 Sl
e 35T S (S MBI o a5l 4 d2gi b
g de Gblis plwlis 10 i e ladS glwl )3 gyg el
culS e slacudgise 5 b jo calis Gulol y st e
Sk 5 CiS ) aw dneg 4 SLLS S8 Wl e Jgae
s923 b b les et ol s a5 e
g slac bl 5l dlaosly Llss 3 GIS ()4l (YL culls
e )0 glyj Y gase culS o Sl Oldllas jd Llow
Sua U adllas cpl cplply sl osis 0y (SIS 0,00 Lo jguiS
5o Al 115 L olyon S (sl s g 51 650 0
2 Alas asdy i ol bl olulis caa (AHP)
el o plool M3 51 )l yo5



VAP 5l o ojlos ¥ alr (559U ol pgs ag pind ¥ o0

aslllae 3)50 ddlaio (gj)sliS” Lol 5l S wges Vo v leMbl
b gl 9 (65)9liS Cladod S pe 5l baiged (pl A5 odlal
48 a3 jokite & MBI o0l slaen 3l g A5 g plilS
9 Sim)S adlax Sl 2byg» iz gl jl SB Cluogad
N SiomyS phole () 2 & ©yge cnl 4 b odlizl IDW
Alols (230359 (09) 5 )3 9 85 5 bl (89S e
O S Sk 4o 9 9 Sy sbaly 1 (IDW) oS
PP ¥ USS ab ol SB (loddd pw i g b
o5 (V) Jods ol oas odb s SB ola pusie gloadias
Pl S (e psie ddill oy Cpr lapbe 3o =)
L b Jde g ba gy cpl €8> amd oo s M50 oliw s o)
(RMSE®) s clayo (3l pgo 4y 9 (MAE') Gillao sllas

23 SB S ko AL Mgi Caa (2L 09sd SBo9, -V o
M GT baw poend (559U (251,
Table 1- Interpolation methods for soil variables mapping
in agricultural land of Ag- Qalla township
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Fig. 2- A digital elevation model of agricultural land in Ag-
Qalla township
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Table 2- Grading of ecological needs of annual alfalfa (Medicago scutellata L. Mill.)
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AVl 5k olee Bahrani (2005); Kazemi
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Annual rain (mm) (2009)
AVl Lasgie (glod
(o1, s5L) 25-20 & 20-5 20-30 & 25-30 35-30 >35 Dorri et al. (2007)
Average
temperature (°C)
AVl aaS glod
(35 s5l)
Minimum 10-15 5-10 0-5 <0 Dorri et al. (2007)
temperature (°C)
Yl ani les
(315 5l) 20-30 20-25 30-38 Dorri et al. (2007)
Maximum >38
temperature (°C)
oejisd) s .
) N ) ) Dorri et al. (2007)
(o 0-35 35-55 8-12 >12 Gool etal. (2005)
EC (dS.m™)
Feaw| . Dorri (2007)
oH 6.5-8 8-8.5 & 5.5-6.5 5-5.5 <5 Sysetal. (1991)
N e e T v i 7”]:1:75“ o Sl s i
Sls cal ) e =) v | ) q . S Kazemi (2012);
oty Loam-clay loam-  Sandy loam- -\ loam- sandy y Sys etal. (1991); Gool et
Soil texture clay- silty loam- Sandy and al. (2005)
clay- sandy clay clay loam- :
. sandy loam Other
loam silty
classes
(32)3) o 0-4 4-8 8-12 >12 Makhdum (2011)
Slope (%)
TP TR (9N P . A . .
i s s © b lesd =55 s — o pog Jed =0
Aspect slope o S b and East and Southwest and West and Makhdum (2011)
ateau, south an northeast northwest north
southeast
by gaw gl
(%) 0-1000 1000-1500 1500-2500 >2500 Makhdum (2011)
Elevation (m)
2 p S ske) ool
(pSsks 10-15 8-10 & 15-18 5-8 & 18-20 >20 & <5  Malakuti & Gheybi(1997)

Fe (ppm)
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2 £S5 ko) i
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PSS
K (ppm)
(323) JT odle
Organic Matter

10-20

10-14

200-300

>3

(3033) G595
0.1<
N (%)

2-4&1-15

20-30 & 5-10

14-18 & 8-10

& 150-200
300-350

2-3

0.07-0.1

30-50

18-22 & 5-8

100-150

1-2

0.05-0.07

>6 & <1

<5 & >50

<5 & >22

& <100
>350

<1

<0.05

Malakuti & Gheybi
(1997)

Malakuti & Gheybi
(1997);
Kazemi (2012)

Malakuti & Gheybi
(1997)

Malakuti & Gheybi
(1997)

Malakuti & Gheybi
(1997); KhodaBandeh
(2009)

Malakuti & Gheybi
(1997); Kazemi (2012)
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Table 3- The value and weights of criteria and sub-criteria for annual alfalfa cropping in Ag-Qalla township

Sxe 25 xe 1) Cuoal Jure 5/ o 039 Canod]
Criteria / Sub-criteria  Weight Important Criteria/ Sub-criteria  Weight  Important
ol s 1 SB-y 0.328 2
1. Climate 3. Soil
ohl 1 ]
Rain 0.221 Slele
Luwgio (glod Organic matter 0.176 1
Average temperature 0.150 Sepsll colin
iy glod ' 5 EC 0.172 2
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Introduction

Land use suitability is the ability of a given type of land to support a defined use. The suitable areas for
agricultural use are determined by evaluating the environmental components and understanding of local
biophysical restraints. The topographic characteristics, climatic conditions and the soil quality of an area are the
most important determinant parameters of land suitability evaluation (Almashkreki et al., 2011). Bhagat et al.
(2009) analyzed land suitability for cereal production in Himachal Pradesh (India). In this study different
parameters including climatic variables (precipitation and temperature), topographic (elevation), soil type and
land cover/land use have been used in order to evaluate land suitability for cereals food-grain crops. The
possibility of further expansion of cultivation area under each cereal crop was also determined. Golestan
province is one of the most important region for crop production in Iran. In this study, geographical information
system (GIS) and multi-criteria evaluation (MCE) were applied to evaluate the feasibility of agricultural lands in
Ag-Qalla township for annual alfalfa (Medicago scutellata L. Mill.) cultivation.

Materials and methods

This research was conducted in northern part of Iran, Ag-Qalla township in Golestan province. The climate
of this region is under the influence of Alborz Mountains, Caspian Sea, the southern wildernesses of
Turkmenistan and forests. The suitability of current agricultural lands in Ag-Qalla township for annual alfalfa
cultivation, were evaluated by matching the environmental requirements of crop and the land characteristics. For
this purpose, required data and information of the study area were collected during 2013, and thematic maps
were provided. Climatic data were collected from 43 weather stations located in Golestan province. The digital
elevation model (DEM) dataset with a 40x40 m resolution and township boundary of the study area were
obtained from Natural Resources Organization of Golestan province. The soil nutrient data were collected from
300 sampling sites distributed in Ag-Qala township, including EC, pH, Texture, N, P, K, Ca, Fe, Zn and Organic
matter. Kriging and IDW methods were applied for interpolation of environmental variables. The digital
environmental layers overlaid and integrated in GIS in respect to Analytical Hierarchy Process (AHP) weights.
The weight of factors for feasibility were obtained from local experts, through a pairwise comparison of
statistical analysis in Expert Choice software (ver. 2000). Zoning of lands carried out in four classes including:
highly suitable (S,), suitable (S,), semi-suitable (S3) and non-suitable (NS). This system was based on matching
between land qualities/characteristics and crop requirements. Highly suitable, suitable and semi-suitable lands
were expected to have a crop yield of 80-100%, 60-80% and 40-60% of the yield under optimal conditions with
practicable and economic inputs, respectively. Non-suitable lands were assumed to have severe limitations which
could rarely or never be overcome by economic use of inputs or management practices (Ghaffari et al., 2000).

Results and discussion

Results of AHP questionnaires analysis showed that among the factors affecting land suitability, climate
(0.559) and topography (0.113) criteria had the highest and least weight, respectively. In this AHP model
inconsistency ratio is about 0.002. This indicates that the comparisons of criteria were perfectly consistent, and
the relative weights were suitable for use in the land suitability analysis in Ag-Qala. The results showed that
23.1% and 47.2% of these areas were high suitable and suitable for alfalfa cropping, respectively. These zones
had enough precipitation, suitable topography and high fertility. The semi-suitable and non- suitable regions
(about 30% of area) were located in the northwest, east and south of Ag-Qalla township. In these zones, the
environmental requirements of annual alfalfa were not fitted to ecological variables of agricultural land. The
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results showed that the topography and climatic characteristics (temperature and precipitation) of this region
were suitable for annual alfalfa growth.

Conclusion

In this study, the limiting factors were: high EC (about 30 dS.m™), deficiency of organic matter, K and Ca.
Therefore, analyzing the soil quality is essential for understanding the environmental degradation processes in
the region. Proper land management practices, leaching, drainage, land preparation, crop rotation, specific
irrigation methods and using resistant crop are helpful methods to increase crop yield in this area.
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