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Figure 1. The location of area and the sites of soil sampling on the satellite image
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Table 1. Selected physical and chemical charactrisitic the pedon studied

by
STy Colon osle e olyd ; g s
St Ss Jo Coause oGl o o Hoﬁzon Pedons
oH EC é::L"E‘ oM  fragment y P USDA(2014)
dSm? % cm

7.6 0.16 245 1.36 - 385 295 32 0-20 Ap
7.9 0.14 241  0.39 10 425 255 32 20-43 Bwl Vo)) ol
7.9 0.14 245  0.58 20 445 215 34  43-67 Bw2 1. Typic
7.8 015 248 0.78 5 485 255 26  67-99 Bk Calcixerepts

7.8 0.13 239 054 - 345 335 32 0-28 Ap
7.9 0.07 242 042 10 345 275 38 2851 Bw Y 2l sl
8 0.05 241  0.35 30 3.5 275 36 51-81 Bk1 2. Typic
81- Calcixerepts

8 0.05 247  0.62 50 345 255 40 107 Bk2

8 0.07 248 042 - 405 255 34  0-17 Ap
8.1 0.08 247 042 10 445 235 32 17-39 Bk1 ¥ ooyl el
8.1 0.11 24.7 1.5 30 365 155 48  39-70 Bk2 3. Typic
70- Calcixerepts

8.12 0.05 24.7 0 40 185 195 62 100 Bk3

7.7 0.18 23.5 2.9 - 185 255 56  0-18 Ap
7.9 0.15 23.1 1.6 10 345 55 60  18-40 Bkl f 2 ~\>_'s
7.9 0.1 226 0.74 25 305 215 48  40-60 Bk2 4. Typic
Calcixerepts

8 0.12 24 0.7 40 185 95 72 60-90 C

7.9 0.15 20.1 1.4 - 29 39 32 023 Ap
7.9 0.12 21.7 1.3 40 13 21 66  23-53 Ck1 O o)l a=ls
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 0.15 238 0.7 5 39 33 28  15-40 Bw F ooyl 9=l
8 0.13 24.3 0.6 7 41 29 30  40-64 Bkl 6. Typic
Calcixerepts

8.1 0.13 24.3 0.2 10 49.5 23 527 64-97 Bk2

8 0.11 24.6 1.9 - 39.5 29 315 0-17 Ap
8.1 0.05 246  0.89 10 41.5 23 355 17-52 Bwl Vo)l ol
8 0.03 24.3 0.5 20 395 25 355 52-75 Bw2 7. Typic
Haploxerepts

8.1 0.09 24.7 0.9 55 395 21 395 >75 Bw3
7.9 0.02 24.6 15 - 275 17 555 0-20 Ap A o) ol
8.1 0.06 24.8 0.9 40 27.5 21 515 20-55 Ck1l 8. Lithic
8.2 0.02 24.7 0.5 60 15.5 17 675 55-95 Cck2 Xerorthents

AR

ool OM ¢ Joleo 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

49 93T (sHie Cudgaze (B, Cadgize by, o8l oledll! sy b g 3> ooall ot
el a2 S L il ’ CIimat:e Cheiractrisitcs
Parametric  Limitation Method regarding Simple Climate (growing season period)
Methods mumber and intensity Limitation Information
96 0 s1 15.26 (C) w5, Jab ) 429 oS
Growing season Tem. Mean
88.4 1 s1 217 (0 56z <l 2 ol
' ' Germination Tem.Mean
CC) 395 9 i slos WS il
82 2 S2 14.24 Night and day Tem
difference Mean
S1 S2 S2 - Climate class .83l 5
A8 yuian (gl 0ol el 0Bl Jolge Codgumo 4z y0 9 (WS Y Jous
Table 3. Climate factors limitation degree and class determined for sugar beet
e Cadgdone (o, . Q-
&w ‘; L Cadgaze Dol 5 sl ol ” s Ay b Job yo oonlBl Dlatis
Parég e)t ;ic Limitation Method Simple Climate Climate Charactrisitcs (Growing season
i eriod
Methods regardl_ng nu_mber and Limitation Information P )
intensity
100 0 S1 <200 Growing season (Day) (,) ai, Jad Jsb
88.7 1 s1 563 CC) (2, Jgl J=ye 50) llas slos J3lax
' ' Absloute Tem. Minimum
98.3 0 s1 15.3 CCy el piom 3 Sl slos (S
' ' Minimum Tem. Mean
955 0 S1 38 CC) ol o 58 iSlas oo (1 Sike
' ' Maximum Tem. Mean
S1 S1 S1 - Climate class oLl L5

S g laigyn ) Cydgume WS (rand 51y Sl 9550 Jolge (39 saiileo —F Jouor

Table 4. The weight average of factors for determining limitation class of soil and landscape
Phgses  Vées I O s fomes Yo Yo s S gl alily
edon8 Pedon7 Pedon6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl Soil Parameters
22.44  40.32 40.59 19.62 25.07 3354 35.06 44.11 Clay (%) -,
18.47 245 29.22 24.82 14.38 20.16 28,58  25.33 Silt (%) <l
59.07 35.17 30.18 55.55 60.53 46.3 36.35  23.67 Sand (%) 5
SCL C SL SCL SCL CL C (Texture) sl
50 20 3 55 25 17 15 12 (%) (Gravel) o3 S
24.7 245 24 22.2 235 2475  24.25 24.5 CCE (%) Sl
1.72 0.15 0.17 0.11 0.17 1.47 0.47 0.11 (%) Gypsum &=
1.4 1.58 1.63 14 2.56 0.42 0.54 1.17 Organic carbon (%) J1 .5
0.03 0.06 0.14 0.13 0.13 0.08 0.07 0.15 (dSm-1) EC S50l colan
8.01 8.03 7.9 7.9 7.89 8.14 7.9 7.8 pPH ilao

EC: Electrical Conductivity, CCE: Carbonate Calcium Equivalent

Joles guds ol 5 CCE (S0 sl culan e s :EC
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Table 5. The soil parameters for determining limitation class

A Eopss Y o FE s O Eomes ¥ o Y Eons Y Eops \ Eops S sla il b
Pedon8 Pedon7  Pedon 6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl Soil Parameters
50 50 2 2 1 1 1 1 (%Slope) s
Fo Fo Fo Fo Fo Fo Fo Fo (Flooding) s 5 Jew
e e e e w5 e < < (Drianage)  aSe;
95 85 97 80 90 100 107 99 (Depth) (cM) S5 e

(o0l Cuydgumo (539, ) 135 sl p (Bl Gloualy cuwld (ol (2L -7 Jgu
Table 6. Final evaluation of land unites suitability for canola (Simple limitation method)

Aeyws Y os
Pedon8 Pedon7 Pedon6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl

P& e

O Zyes

¥ o

Y o

Y &

V S

SEgle el
Soil Parameters

- - s1 s1 s1 s1 s1 st ®) (Slope) ot
S1 S1 S1 Sl Sl Sl Sl S1 (Flooding) (W) s 5 Jws
S1 S1 S1 Sl Sl Sl Sl S1 (w) (Drinage) i8a;
S1 S2 S2 S1 S1 S1 S2 S2 (s) (Texture) sl
s1 s1 s1 s1 s1 s1 s1 s1 (s)(Depth) & e
s2 s2 s2 s2 s2 s2 s2 s2 (s) (CCE) csal
s3 s3 s2 s2 s2 s3 s2 s1 (f) (Acidity) 4o
s1 s1 s1 s1 s1 s3 s3 S1  (f) (Organic Carbon) i s
s1 s1 s1 s1 s1 s1 s1 s1 (n) (Salinity) s
s2 s2 s2 s2 s2 s2 s2 ) (cl) (Climate) .t
S3f  S3f  Sasfol  Sasfel  Sasfel  S3f  S3f  S2scl 2L o

Land Subclass

CCE: Carbonate Calcium Equivalent

Jobas pends ol s {CCE
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Table 7. Final evaluation of land unites suitability for sugar beet (simple limitation method)

A S Y Eoess 7 Eoms O Zyess ¥ o Yoms Vs \ S S sle il )b
Pedon8  Pedon7  Pedon6 Pedon5 Pedon4 Pedon3  Pedon2 Pedonl Soil Parameters
S2 S2 s1 S1 S1 S1 s1 S1 (t) (Slope) <t
s1 S1 s1 S1 S1 S1 s1 s1 (Flooding) (W) (s 5 Juws
s1 S1 s1 S1 S1 s1 S1 s1 ) (Drinage) xS,
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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)

A Eopes Y & 7 Eomes O & ¥ oo Yiems Vo Vo Parameter .l
Pedon8 Pedon7 Pedon6 Pedon5 Pedon4 Pedon3 Pedon2 Pedonl )
- - 1 1 0 0 0 0 (t) (Slope) s
0 0 0 0 0 0 0 0 (Flooding) (W) (s 5 Jow
0 0 0 0 0 0 0 0 w) (Drinage) :Sa;
0 2 2 1 0 0 2 2 (s) (Texture) cab
0 0 0 0 0 0 0 0 (s) (Depth) S see
2 2 2 2 2 2 2 2 (s) (CCE) Sal
3 3 2 2 2 3 2 1 (f) (Acidity) auul
1 0 0 1 0 3 3 1 (f) (Organic Carbon) Ji ;s
0 0 0 0 0 0 0 0 (n) (Salinity) s
2 2 2 2 2 2 2 2 (cl) (Climate) ksl
S3f S3f  Sosfdl  Sosfl  S2sfl  S3f  S3f  S2scl 2L 2o
Land Subclass
Joleo pends ol 5 :CCE
CCE: Carbonate Calcium Equivalent
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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)

A & Y & 7 s O Eoees ¥ o Voms  YViims \ Eoped S sl il
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2 2 1 1 1 2 1 0 () (Acidity) aga
0 0 0 0 0 0 0 0 (n) (Salinity) s
1 1 1 1 1 1 1 1 (cl) (Climate) Ll
S3s S2sf s1 S3s s2s S2fs s1 s1 2L o
Land Subclass
Joles s oy, CCE
CCE: Carbonate Calcium Equivalent
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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)

A Zops Y & 7 Eoms 0 Zyps ¥ o Y o Y Eops \ S eyl
Pedon8 Pedon7  Pedon6 Pedon5 Pedon4  Pedon3 Pedon2  Pedonl Parameter
- - 85 85 95 95 95 95 (t) (Slope) oo
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59 57 725 725 73.75 46 72,5 85 (f) (Acidity) ayol
93.57 100 100 93.57 100 40 50 90.28 (f) (Organic Carbon) Ji c,,,5
99.95 99.9 99.76 99.78 99.78 99.9 99.88 99.75 (n) (Salinity) s
90.5 90.5 90.5 90.5 90.5 90.5 90.5 90.5 (cl) (Climate) 3!
29.72  22.09 29.55 31.39 39.52 9.38 16.37 28.21 Stori ¢ 5!
ol el
4188  35.48 42.98 45.86 50.19 19.37 28.6 41.57 F9> &) Land Index
Root square
S3f N1f S3s S3s S3s N2f N1f S3s Stori s gl
2Ll cos
S3f S3f S3s S3s S2s N1f S3f S3s P° &5 LandSubclass
Root square
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Table 11. Final evaluation of land unites suitability for sugar beet (Parametric method)
News Vi Péed  Ofped  Fies ;:(;g; Yims ) s S slo sl
Pedon8 Pedon7 Pedon6 Pedon5 Pedon4 3 Pedon2 Pedon1 Soil Parameters
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100 100 100 100 100 100 100 100 (Flooding) (W) (s o5 Jew
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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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