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Background and Objectives: One of the best ways to know the ecological
ability of each region is the method of land surveying and evaluating land
suitability. By these methods, it is possible to determine the suitable area
for the cultivation of each plant on a wide scale compared to the laboratory
and field methods, and to take steps towards the sustainability of
agriculture and prevention of environmental destruction with targeted
management principles. This study was conducted with the aim of
agro-ecological evaluation of agricultural lands in Behshahr county
(Mazandarn province) for the cultivation of wheat and barley using spatial
analysis of GIS and AHP in 2020-2021.

Materials and Methods: For this purpose, climatic variables (minimum,
maximum, average temperatures and annual precipitation), topography
(slope, direction and height) and soil characteristics (texture, K, P, Cu, Mn,
N, Fe, TNV, organic matter, EC, pH and OC) were used. Thematic maps of
each variable were prepared by using ArcGIS 10.8, then the final map was
created by assigning AHP weights. The final map was classified into four
classes: highly suitable, suitable, semi-suitable and non-suitable.

Results: Based on the obtained results, it was found that the most suitable
areas for wheat cultivation are located in the north and northwest regions,
respectively, and for barley in the southeast parts of the region. In general,
the area of two high suitable and suitable classes for two crops of wheat
and barley included 13, 23.5, 35 and 28% of the total area respectively,
but the area of semi-suitable and non-suitable classes for two crops were
35 and 59%, respectively. According to the obtained results, climatic
conditions, especially rainfall, soil organic matter and topography were the
main reasons for this condition.

Conclusion: In this research, it was found that for wheat and barley,
23 and 37% of the studied agricultural lands were suitable for production in




terms of topography, soil and climate, and there is no limitation in terms of
these variables. In general, among the limiting factors, annual rainfall, low
percentage of organic matter and poor soil fertility are identified as the
limiting factors for rainfed wheat and barley cultivation in semi-suitable
and non-suitable classes.
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Table 1. Ecological requirements for wheat plant (16).

Non-suitable (N)

Semi suitable (S3)

.
Suitable (S2)

Al
High suitable (S1)

Factors

<200

<8
30<

<4

37<

12<

<5.5

sandy

12<

e s 2

3000<

20<
<5

6<
<9

18<
<5

<100

<0.5

<1

50<
<20

200-300

8-10
24-30

4-7

30-37

8-12

4.5-5

(o ) oo 0

e s (S s
Sandy loam,
silty loam, sandy
clay, silty clay

8-12

At (g

2000-3000

18-20
5-8

2-6

15-18
5-7

100-150

0.5-0.7

1-2

25-50

300-400

16-20
20-24

7-10

25-30

4-8

5.5-5.6
7.5-8.5

(s

Y
Sandy loam,
sandy loam

4-8

S et

1000-2000

15-18
8-10

1-1.2

12-15
7-10

150-200
200-300

0.1-7

2-3

20-25

400<
16-20
10-15
20-25
0-4
5.8-6.7
o 8 S
A A
e

Loam, clay loam,
clay, silty loam

0-4

o

0-1000

10-15

10-12

200-250

1<

3<

20-40

Cnshes) VL 23k Ol3m
Annual rain (mm)

()8 5le) Yl Lo g2e slas
Average temperature (°C)
(1 8 35le) ¥l S (sles
Minimum temperature (°C)
() 8 5l) ¥l aiy sles
Maximum temperature (°C)

Gt et ismd) s

(EC dS/m)
el

pH

Sk sl
Soil texture

(ho3)
Slope (%)
Aspect
(J‘;a) li)bcla.a_ﬂcuj).
Elevation (m)
(oSS 530 S ko) ol
Fe (ml/kg)

(¢SS 53 5 k) s
Cu (ml/kg)

P (mg /kg)

(e SAS 52 S ke) ool
K (mg /kg)
(0S54 53 0,5 heo) 055 5
N (mg /kg)

(o 33) I osls
OM (%)

(Ao ,3) Sal
TNV (%)
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Table 2. Ecological requirements for barley plant (15, 16).

(N) dxtes &
Non-suitable (N)

(S3) s das

Semi suitable (S3)

(82) dxins
Suitable (S2)

(S1) v Sl
High Suitable (S1)

e
Factors

<150

<8
30<

<4

37<

16<

<5
8<

LS Ll
Other classes

12<

St 5 5

3000<

20<
<5

6<
<0.9

18<
<5

300<
<100

<0.5

<1

50<
<4

150-200

8-10
24-30

4-7

30-37

8-16

5-6

3 S
Loam and clay

8-12

(s s

2000-3000

5-8
18-20

2-6

5-7
15-18

100-150

0.5-0.7

1-2

25-50

200-300

12-15
20-24

7-10

25-30

4-8

6-6.8
8-8.5

s o3 € sy

PP
Clay-sandy,
clay-silty and
sandy-loamy

4-8

S et

1000-2000

8-10
15-18

1-12

7-10
12-15

150-200
250-300

0.1-7

2-3

20-25

300<

15-20

10-15

20-25

0-4

6.8-8

(s oS

(S

o s (o o S

Clay loam, loam,

sandy loam, silty loam,

silty clay loam

0-4

P T

S O

0-1000

10-15

0.1-9.1

10-12

200-250

1<

3<

4-20

Gregshe) &Vl 35k Ol
Annual rain (mm)
()8 5le) ¥l Lo g2e sl
Average temperature (°C)
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Minimum temperature (°C)
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Maximum temperature (°C)
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(EC dS/m)
el
pH

Sl sl
Texture

(Ae3) o
Slope (%)
Aspect
() s a5l glis|
Elevation (m)
(¢SS 53 p S o) o
Fe (mg /kg)

(p oSS 53 0 S et) e
Cu (mg /kg)

(S S 53 0 8 hea) yind
P (mg /kg)

(¢S 5hS 53 05 ko) ol
K (mg /kg)
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(Ao y3) JT osle
OM (%)
(A y3) Sal
TNV (%)

B



YE+0 ) a,lm.f} Y 2,9 cuhlg‘f ..\.3)93 dl.buubgf Q)w

s S  Bie oee asliey Olse @
A 05 kg s s IS S e opl b
adsl sbaa luwl : gy Slhsma Jhe sl 2!
los s glos chuge 5L edil Jels
gl S gD B8 s (ade glos 5 L s
Slhosar 5 (UL g 5 ol 5 Lo
sr.y..:l:u: S gl osate 03y) S
o3be (Sl do,s ol WOs,m K (s i
(S J s 5 pH (S colas T
B R e T R ST o
b S e LY gaodib olS sl s
2 ol cwls Slg AN ag gl wll s
oslatal b Joses (slaa)y @2 Flo A es g
WY e 05s pelanl 5 Tl Sl Sl
A el S5y Slhses s &2 AHP 5l Lol
NUY el oS a sl Bl oy a8
Loaib Sler 4 ameoliaad plgaN Ll o
drins g 5 Aalesdas chatos (datens Sl 5]
A (G e

ol o3 e eslinal L5l slaslae i sy40
FS il b sl sl ik Sl sy ol aalllas
Aoy o, ke 5 ot e Sl
el Yool (OA D) (8 6 Y Laly)) e
2olde Plas oS el asy ( pboss S
sl ails |, RMSE

Z -7 )
RMSE = Z:('—')
n

()

3- Raster Calculator
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Table 3. The results of calculation of error values obtained from interpolation methods of climatic parameters.

Error values Index Best method / Model Variable
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Table 4. The results of calculation of error values obtained from interpolation methods of soil parameters.

e s Sk
EC ) )
@im PR GSAsaeSk ) ) " »
(P ppm) N oM Model Method
RMSE RMSE RMSE RMSE RMSE
0.407 0.289 0.99 1.004 0.995 835
Spherical
Lo Sz
0404  0.303 1 0.994 1.005 o w2
Exponential Kriging
0.412 0.300 0.991 0.108 0.985 ‘5”5
Gaussian
0.421 0.324 0.825 0.097 1.425 S
Multiquadric function
0.403 0314 0.861 0.115 1.491 S : ;
. . . Radial basis
Function Multiquadric | functi
unction
i [
0401  0.336 0.821 0.085 1.481 bt o sy
Function tension with S
\a
0.412 0.339 0.891 0.089 1.441
Degree 1
0409  0.398 0.951 0095  1.489 =2 G
Degree?2 Polynomial
Y oas s
0.428 0.325 0.871 0.083 1.521 ’
Degree3
Y olg
0.327 0.296 0.808 0.086 1.417
Powerl
Y ol 0
oy
0.358 0.305 0.801 0.091 1.409 dob
Power?2 S
ldw
Yol
0.393 0.313 0.818 0.991 1.513
Powe3
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Fig. 7. The area of different areas with cropping capabilities for wheat and barley in Yaneh-Sar region
of Behshahr county as hectares.
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Table 5. The weight of the main criteria and sub-criteria of each criterion for assessing wheat land suitability.

Lt s 855 Laslre 5 f:u_jj 7 ol sl
IR Rank  Weight Sub-criteria W:lghtmg Main criteria
actor
1 0.421 (Rain) ;L
2 0.218 (Average Temperature) la. s sles o3l Jal 5o
0.059 Maxi T ~ 0.371 Climatic
3 0.184 (Maximum Temperature) <. les variables
4 0.177 (Minimum Temperature) «..S sl
2 0.331 (Elevation) ¢ | )
4 S ns Jolse
0.052 1 0.353 (Slope) . 0.275 Topographic
3 0.316 (Aspect slope) . e variables
7 0.075 (Texture) S =sb
6 0.078 EC
9 0.07 pH
3 0.102 N
5 0.088 K
4 0.093 P
10 0.055 Fe Sk gl mll
0.091 2 0103 oc 0.352 Soil
13 0.046 TNV parameters
11 0.05 Mn
12 0.049 Cu
1 0.118 OM) (1s,3) T esle
8 0.072 (""’&"Ji"u:"t“ b f.)f) S Ls.r"m P> 033

Soil bulk density (gr/m®)
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Table 6. The weight of the main criteria and sub-criteria of each criterion for measuring the aptitude
of barley wheat land suitability.

GELL A5 N3P b sline 2 033 ol sl
IR Rank  Weight Sub-criteria Weight Main criteria
1 0.442 (Rain) i,
0.191 (Average Temperature) L. sz sl o3l Ll 5o
0.001 Maxi T . 0.415 Climatic
4 0.168 (Maximum Temperature) «.iu slos variables
2 0.199 (Minimum Temperature) 4..S sl
1 0.468 (Elevation) ¢Ls | o
, SIS Sl
2 0.268 (Slope) s 0.289 Topographic
3 0.263 (Aspect slope) . < variables
2 0.195 (Texture) S+ il
5 0.085 EC
7 0.08 pH
3 0.093 N
6 0.083 K
4 0.091
S sl wal sl
’ 0058 Fe 0.295 hhdtahd
5 0.085 ocC Soil parameters
10 0.055 TNV
11 0.053 Mn
11 0.053 Cu
1 0.105 oM

Soil bulk density (gr/m?)
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Fig. 8. Map of the highly suitable and suitable area for wheat and barley cultivation in the agricultural lands
of Yaneh-Ser Behshahr county.
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