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Fig. 1- Location of agriculture lands of Gorgan township
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sl 0ad 03,9V Jgu2 )3 (SB- g arldl soarY (2l sl
oyl sl ()bl (slopasls e (S elusly o Jse
St Gyl g U 3 dlae uSolie st 1 oLl (Silie
Foe e Jelge ¥ (B aabl p.ad Q! eges
OS5 5igliS (3] 3 (pagly) sty 5 caS” oty Sl
(Y JS3) Conl oal
Jolse 4 cpl 4 g LHAHP) (051 po dluddus Judoxi i),
) Cesonl (gl ¢l celts ploil (gl 005 53 lasome
O gyl caley 5 538 L)l sy Wantl e Sl
2905 ly 3,5 s Jolo yp opnd Cupanl 35y 25V o it
43 )8 54y oilye alabo Jibos AT Jolge s Coel ol
03,5 o3litul S g (S5 9295 oalll lajline 5 jlate (i A3
S > g 04l ol 355 (Lol S g Wjline yoj 4 plS 2 oS

oS ol Pl (a0 )8 oo ¥ S Billae (] (o0 bk

dibaio glp SB o008y slaaY and jolaie 4 1 SB Jolge

Slaipeo; jl adais Yoo sls claosly g leMbl dalllas 350
Sliios 3550 5l (LS )5 i ped Sly bl > &8l (6555L8
opl s el Ol g S isu ldS b mlie g 6jy9liS
2 (5l) ae dlwg & g pte Lo =T Bos I ol paiges
poLde Ladges alBislejl 4 io0 b )3 &g WM Lo
g yimd cdtdunl ( JI o9y a0 (EC) (oSl colan (ola o
SLS ol @Y ans slp o (o) 5l g0 (asuiio |y puwlts
s sl (Kazemi, 2013) us oolaiwl ddlais (¢5,0liS" ool
Glbe (Gl (6jygliS (ol v 3 b Jols i
;| (Aami Azghadi et al., 2010) L Sea ¢ gaejl oel i,
oy slaie as oolitel S Jlodls g phud quamln (laaY

yv- Thiessen



WAS 3l ¥ oylad & alo (gy0liS cwlid po apdi YAY

94050 .d)S Gyguo el gowd & cad wlwly 9 (2
Expert Choice ,l; 8l , 5 dluss 4 badol jiwy cpl gl Juloo
W0,8 gl s o od i)l g ploul Yoo} aseus

Cymanase uL..o 2 g 0ld el g 4 AHP dl‘““bw;ﬁ
QU bgi 5 045 @i il plid 5 055 Gl csl;

Lo ple B o iagh cpl (2e) lbdulie Ab JoSS

Feasibility of triticale crooping in agricultural lands of Gorgan

Precipitation

I Annual I Maximum Averageé

e

‘I Autmn [ Annual Annual

IE | Growth season |

township
3
Topography Soil
|= Temperature [ Elevation - I Texture |
Minimum | Slope percent L I pH

IAnnuaI
] Growth season .

[Aspectslope ! +| EC

"[ Growth season |

I Growth season
- IOrganic matter

OB 55 (ol e (63,915 (51,1 )3 (@39l) sty 5 CudS 3 30 Jolge (ol po s Ui L =T JSS
Fig. 3- Hierarchy structure of affecting factors on triticale cropping in agriculture lands of Gorgan township

= U el g ey U a3 5 (gaidllo s 5 plo]
OS5 F Qleped (659laS ol )3 St 5 ol (4l st

(AHP) 13l 5o aleabes Jalad sl 3 5 Jools gl
P el ppmasie eyl Jolod g 408 5l Jols b
2 (pooly) Ay culS p Fhe e Jelgs (sinas) ogas
B3 b Bl Jale 8570 (L5 (555 (b aed (55138 (o2
Sl > cuiia /YA 351k (SB Jelos 5 < /PYR S5
Syt p Jdd 4 BS99 Jele (imen A8)S )5 pgd 5 gl
e (p plaenl o5 plyieds (+145) (359 (B5)) Olise (S
(Y Jodz) ad 4l pogle culS (sl (ool ol (a1
ol g (I¥FF [55))) a8y 0590 o) a3, glgil gl 5
b A 5 et 3 o a5 51 (+/YFF (1) 4¥Lo

D88 (£ b Cunon

SIS (Bl )y adlSlia 5 CuliS (augylSel 0 g
OIS 8 (i i
ekl g eI 5 S sl o5 2l pbglSe
b e 3l e5j)9ltS (il Sluogas b o] lawxe slacssinjls
.4 oalatwl Arc GIS (slaljéle 5 degoomo 3l V+ aseus Arc Map
SFodlail b ks 5)50 (£l)j olS (3L porm o]y slajls L]
SLeMbl (ol (¥ Jgidn) 4235 giindyd 5 4d 35250 @lio
OIS VL (slasbulis sl 5 mlie 1 (21 5 (BLdpg:
DS 5 el oS il lasbi ol 5 Slaios slag o ol
bl o gl canas )3 )8 leMbl oyl ags 5l o b angg
5 5)Lie 5 (Sys et al,, 1991) phlsen 5 plo (ooletin (i)
slea, Y a0 s plool (Ghafari et al., 2000) ) Son
dalllas 350 ddlnio 03950 by codlitwl 350 (slbpusio 008,
—=hi slils Jodo Lululy dme (ganadls I3l 5l ealil L
sl > cdls pl 0 ud adals WSl o B lidps
gl o iy i pif g dausodous cdaimns cdaiansylons S
3l 5 eolatnl b aey dls o 50 548 (65188 (55,1 ¥ 5 ¥ oY o) ol
Lo g Sls308 0ad (IS 85)] slaaY pled cslasid Solus
Lad,Y 546 )18 dajusie jl oS 2 4 AHP (slay5e (olais]



YAY  63y9lis ol 5o (Tritico secale wittmack. X) eogle i ooy Sl

Table 2- Agro-ecological requirements of triticale
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Annual precipitation (mm)
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Annual average temperature 12-16 8-12 <8
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southeast northwest north
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Soil texture e %) e -
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pH
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Soil fertility
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Organic matter (%)
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Lo
Suitable
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Introduction

It is essential to allocate crop to the most suitable land areas precisely for the best production since arable
land has been decreased. Selecting the most appropriate algorithm for land suitability assessment is important for
current and future land use planning. Several approaches have been attempted to conduct land suitability
assessment. Geographic Information System (GIS) technology is a useful tool for integration of bio-climate,
terrain and soil-resource-inventory information. The integration of Multi-Criteria Analysis (MCA) methods such
as Analytical Hierarchy Process (AHP) by GIS is a trend in land suitability analysis. This combination could be
useful in solving conflictive situations for individual or groups interested in spatial context and it is a powerful
approach for land suitability assessments (Elsheikh et al., 2013). The present study was therefore carried out with
the objective land suitability analysis for feasibility of triticale cropping in agricultural lands of Gorgan county
by spatial analysis of GIS and evaluation of environmental variables.

Material and Methods

One of the most important areas for crop production in Golestan province located in north of Iran, is the
Gorgan region. This area is located between latitude 54° 12.9' N and 54° 44.9' N and longitude 36° 30.6' E and
36° 58.8' E.Almost every farm in Gorgan region are rainfed. In order to spatial feasibility of triticale cropping in
Gorgan county, agroecological requirements of triticale was identified and classified from scientific resources.
Some environmental factors including, climatic variables such as precipitation and temperature in scale of
annual, monthly and seasonal, topographic variables such as elevation, slope aspects and slops percent, and some
soil characteristics as texture, EC, pH, fertility, K, P and organic matter were evaluated using geostatistics and
classic methods and then thematic layers were produced in ArcGIS media. In multi-criteria assessment process,
one of the most important steps is to determine each criteria weight. Generally, AHP is suitable to determine the
weights of assessment factors. In this respect, the first step is to construct an AHP model consisting objectives,
criteria, sub-criteria, and alternatives. Then these digital layers were classified based on ecological requirements
table of triticale and they were overlaid and interpolated in GIS media and final layer were classified to four
classes of high suitable, suitable, less suitable and non-suitable. The suitability analysis was based on matching
between land qualities/characteristics and crop requirements. It was accomplished by weighted overlay technique
(WOT) in GIS.

Results and Discussion

The results showed that 28.8 thousand ha (44.92%) of agricultural lands were located in the high suitable
class (S1). This zone was observed occasionally in north and northwest parts of studied region. This zone had the
high fertility, high organic matter percent (2<), favorable slope aspects, elevation lower than1500 meters above
sea level, suitable slops (0-4%), enough amount and distribution of precipitation and temperature variables. Also,
about 17.2 thousand ha (26.89%), 11.8 thousand ha (18.48%) and 6.2 thousand ha (9.71%) of areas were
classified in the suitable (S>), less suitable (S3) and non-suitable (NS) zones respectively. It seems that omitting
the restrictions such as soil fertility, suitability level can enhance in NS class. Proper land management practices,
crop rotation performance, specific irrigation methods and using resistant genotypes would help to increase crop
yield in this area.
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Conclusion

In this study, the limiting factors were identified as unfavorable aspects, high elevation, poor soil fertility,
high slope percent in the direction of south and low spring precipitation in northern region of Gorgan. In general,
this research was a biophysical evaluation of resources that provided information at a regional level. Therefore,
its result is useful for decision markers to determine the quality of cropland for triticale cropping and it is
proposed as a decision and planning support.
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