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Table 1. Selected physical and chemical charactrisitic the pedon studied

' ) wlo,s )
u:,.;flj Colas “ é«)Lf Sy Ql)o - el o e 05' L&bé)p.:.i
se s (98 o Coarse Clay Silt Sand Depth Horizon Pedons
pH EC & oM  fragment USDA(2014)
CCE
dS m? % cm
7.6 0.16 24.5 1.36 - 38.5 29.5 32 0-20 Ap
7.9 0.14 24.1 0.39 10 425 25.5 32 20-43 Bwl Y oo,l ol
7.9 014 245 058 20 445 215 34  43-67  Bw2 1. Typic
7.8 015 248 078 5 485 255 26 67-99 Bk Calcixerepts
7.8 0.13 239 054 - 345 335 32 0-28 Ap
7.9 0.07 24.2 0.42 10 34.5 27.5 38 28-51 Bw V2 el
8 0.05 24.1 0.35 30 36.5 27.5 36 51-81 Bkl 2. Typic
81- Calcixerepts
8 0.05 24.7 0.62 50 34.5 25.5 40 107 Bk2
8 0.07 24.8 0.42 - 40.5 25.5 34 0-17 Ap
8.1 0.08 24.7 0.42 10 445 235 32 17-39 Bkl ¥ 2, o=l
8.1 0.11 24.7 15 30 36.5 15.5 48 39-70 Bk2 3. Typic
70- Calcixerepts
8.12 0.05 24.7 0 40 18.5 19.5 62 100 Bk3
1.7 0.18 235 2.9 - 18.5 25.5 56 0-18 Ap
7.9 0.15 23.1 1.6 10 345 55 60 18-40 Bk1 ¥ 2ol
7.9 0.1 22.6 0.74 25 30.5 21.5 48 40-60 Bk2 4 Typic
Calcixerepts
8 0.12 24 0.7 40 18.5 9.5 72 60-90 C
7.9 0.15 20.1 14 - 29 39 32 0-23 Ap
7.9 0.12 21.7 1.3 40 13 21 66 23-53 Ck1 )
5. Typic
7.9 0.13 24.3 0.7 70 19 17 64 53-95 Ck2 Xerorthents
7.8 0.17 23.3 2.2 - 23 37 40 0-15 Ap
7.9 015 238 07 5 39 33 28 15-40 Bw F o)l o=y
8 0.13 24.3 0.6 7 41 29 30 40-64 Bk1 6. Typic
Calcixerepts
8.1 0.13 24.3 0.2 10 495 23 527  64-97 Bk2
8 0.11 24.6 1.9 - 39.5 29 315 0-17 Ap
8.1 0.05 24.6 0.89 10 415 23 355 17-52 Bw1l V2l el
8 0.03 24.3 0.5 20 39.5 25 355 52-75 Bw2 7. Typic
Haploxerepts
8.1 0.09 24.7 0.9 55 39.5 21 39.5 >75 Bw3
7.9 0.02 24.6 15 - 27.5 17 555 0-20 Ap A o)l ol
8.1 0.06 24.8 0.9 40 27.5 21 515 20-55 Ckl 8. Lithic
8.2 0.02 24.7 0.5 60 15.5 17 67.5 55-95 Ck2 Xerorthents
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ool OM ¢ Jolao s’ iy 5 ICCE S0 58Ul colan clils:EC
EC: Electrical Conductivity, CCE: Carbonate Calcium Equivalent, OM: Organic Matter.
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Table 2. Climate factors limitation degree and class determined for canola
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3 ol )b %ogm S ool aslaie . ..
. s . . . Climate Charactrisitcs
Parametric  Limitation Methqd reggrdlng _Slr_npl_e Cllmat_e (growing season period)
Methods mumber and intensity Limitation Information
°C) us R - Sileo
96 0 s1 15.26 (19 38, Job Sl 0 o
Growing season Tem. Mean
°C) Syaile> o) Sl
88.4 1 s1 21.7 (R 387 Sl 420 0%
Germination Tem.Mean
CC) 55 5 o sloo B3 (Sole
82 2 S2 14.24 Night and day Tem
difference Mean
S1 S2 S2 - Climate class oLl o5

98 juiky (5l el (el (ol Jolge Cudgamme a0 g WIS T Jgu
Table 3. Climate factors limitation degree and class determined for sugar beet

W R e SS9z (o) Cudgdswe 4 oLl Sl
&wji L Cudgasme Dl g olaws 7 sl i ’ - Ay Jad Job jo cenldl Glasins
R Limitation Method N _ Climate Charactrisitcs (Growing season
Parametric reqarding number and Simple Climate period)
Methods garding nur Limitation Information
intensity
100 0 S1 >200 Growing season (Day) (55,) o, Jad Jsb
°C) (o, Jol J>! 5 Lo 3l
88.7 1 s1 5.63 (8 02, J5l e ) o slos S
Absloute Tem. Minimum
98.3 0 s1 15.3 CCy obs uﬁjj‘))*:‘ )-a Jlam les Sl
Minimum Tem. Mean
95.5 0 s1 3.8 (O le o 9 51z slos (lon

Maximum Tem. Mean
S1 S1 S1 - Climate class x5
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Table 4. The weight average of factors for determining limitation class of soil and landscape

Aeos Vs F Cons OE s foms  Yéms  Yéms ) oes SL sl yiall
Pedon8 Pedon7 Pedon6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl Soil Parameters
22.44  40.32 40.59 19.62 25.07 3354 3506 44.11 Clay (%)»,
1847 245 29.22 24.82 1438 20.16 2858 2533 Silt (%) <l
59.07  35.17 30.18 55.55 60.53 463 3635  23.67 Sand (%)
SCL C C SL SCL SCL CcL C (Texture) sl
50 20 3 55 25 17 15 12 (%)(Gravel) o3, Sos
24.7 24.5 24 22.2 235 2475 2425 245 CCE (%) <ol
1.72 0.15 0.17 0.11 0.17 1.47 0.47 0.11 (%) Gypsum &=
1.4 1.58 1.63 1.4 2.56 0.42 0.54 1.17 Organic carbon (%) JT .5
0.03 0.06 0.14 0.13 0.13 0.08 0.07 0.15 (dSm-1) EC Ul colon
8.01 8.03 7.9 7.9 7.89 8.14 7.9 7.8 PH Lilac

Jobes gends ©ly,s LCCE (S 55 culan cols :EC
EC: Electrical Conductivity, CCE: Carbonate Calcium Equivalent
Cadguzme WS (s 6l SIS sla piolyly -0 Jgux
Table 5. The soil parameters for determining limitation class

A S Y Eopss PEoms O Eopsd \ESs Viewms Y o V S SE sla il
Pedon 8 Pedon 7 Pedon 6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl Soil Parameters
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Table 6. Final evaluation of land unites suitability for canola (Simple limitation method)

Aews  Viims  Foms 08w Tops Yiesd Vs )i Sk gle el
Pedon8 Pedon7 Pedon6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl Soil Parameters
- - s1 s1 s1 s1 s1 s1 (t) (Slope) s
s1 s1 s1 s1 s1 s1 s1 s1 (Flooding) (W) s -5 Jos
s1 s1 s1 s1 s1 S1 S1 s1 (w) (Drinage) 2ss;
S1 S2 S2 S1 S1 S1 S2 S2 (s) (Texture) cal
s1 s1 s1 Ss1 Ss1 Ss1 s1 s1 (s)(Depth) S sec
S2 S2 S2 S2 S2 S2 S2 S2 (s) (CCE) <al
S3 S3 S2 S2 S2 S3 S2 S1 (f) (Acidity) aol
s1 s1 s1 s1 Ss1 S3 S3 s1 (f) (Organic Carbon) JI .5
s1 s1 s1 s1 s1 s1 s1 s1 (n) (Salinity) s,
S2 S2 S2 S2 S2 S2 S2 S2 (cI) (Climate) sl

w2l N cou

S3f S3f S2sfcl  S2sfcl  S2sfcl S3f S3f S2scl
Land Subclass

Joles punds ol 5 :CCE
CCE: Carbonate Calcium Equivalent
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Table 7. Final evaluation of land unites suitability for sugar beet (simple limitation method)

A S V & 7 Eomes O o ¥ o ¥ & Y o VS Sk slo il
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Figure 3. Qualitative land suitability evaluation map for sugar beet (right) and canola (left) cultivations with
simple limitation method
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Table 8. Final evaluation of land unites suitability for canola (Number and intensity of limitation method)
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Figure 4. Qualitative land suitability evaluation map for sugar beet (right) and canola (left) with number and
intensity of limitation method
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Table 9- Final evaluation of land unites suitability for sugar beet (Number and intensity of limitation method)
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Figure 5. Qualitative land suitability evaluation map for sugar beet (right) and canola (left) with parametric
method
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Table 10. Final evaluation of land unites suitability for canola (Parametric method)
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Table 11. Final evaluation of land unites suitability for sugar beet (Parametric method)
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Abstract

Land suitability is the degree of appropriateness of land for a certain use. Land suitability could be
assessed for present condition or after improvement. In Gyan area, after sampling of 8 profiles,
physical and chemical analyses were performed and the profiles were classified in Entisols and
Inceptisols orders profiles based on Keys to Soil Taxonomy 2014. After the collecting climate, soils
and land scape informations, land suitability evaluation for Canola and Sugarbeet products were
carried out with quality land suitability methods in FAO system and with using Geographic
Information System (GIS). The square root method results were more accurate and close to actual
observantions. The achived climate for Sugarbeet was 96.5 and for Canola cultivation was 90.5.
However, the climate classes don’t have limitation for considering products and the subcalss for both
products was S1. On the simple limitation method, Canola and Sugar beet cultivations classified on S3
(with 53.9% of land area) and S2 (71% of land area) classes, respectively. Subclasses in limitation
method regarding number and intensity were achived S3 for Canola and in some profile, S2 and for
sugare beet were determined S1 and S2 classes. Results in these methods were similar to simple
limitation methods. Subclasses in parametric method (root square) were achived S3 for Canola (88%
of the land area) equal to 1350 ha and S2 for Sugar beet cultivation (46.3% of land area) equal to 710
ha and also S3. The main limitating factors were water deficiency in the region, gravel and pH. The
results showed that the study area is more suitable for Sugarbeet than Canola cultivation. The using of
GIS software accelerated land suitability mapping.
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