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Table 1. Descriptive statistics of environmental variables required for forage sorghum

EnVlrgnmental Distribution/transformation Median Mean Kurtosis Skewness Max  Min
variables type
Average Log 309 309 332 0.58 350 2.83
temperature
Minimum Log 248 245 244 026 322 1.79
temperature
Maximum Log 343 346 277 085 369 3.37
temperature
Available potassium Normal 310 302.24 336 -0.48 490 37.51
Available Log 248 242 348 007 444 033
phosphorus
Organic matter Normal 1.01 1.03 341 0.31 2.09 0.04
Total nitrogen Normal 0.10 0.10 9.04 1.68 0.37  0.004
pH Normal 7.73 7.72 5.08 0.30 889 638
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Table 2. Sorghum requirements and evaluation classes of each factor in the study area based on fuzzy logic

Environmental variables

Critical limit

Optimal limit

Minimum temperature (°C)
Maximum temperature (°C)
Average temperature (°C)
Elevation (m)

Slope (%)

Texture
Available potassium (mg kg-1)
Available phosphorus (mg kg-1)
Organic matter (%)
Total nitrogen (%)
pH

8< 15
40> 24-34
40 21-32
2400> 1000<
6 2
Sandy Loam, Sandy loam, Silty loam
150 250
5 15
0.5 1.5
0.5 0.15
5.2<, 8.5> 6-7

Givi, 1997; Malakoti and Ghibi, 1997; Makhdoom, 2012; Khajehpour, 2013; Ghibi et al., 2014; Zolfagharnejad
and Kazemi, 2016; Ahmad, 2015; Esa and Assen, 2017; Seyed Jalai et al., 2019; Tadesse and Negese, 2020.
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Table 3. Weighted value of criteria and sub-criteria related to the effective factors in forage sorghum cultivation
in the study area based on network analysis process (ANP)

Criteria Sub-criteria Weighted
Climatic factors 0.564
Minimum temperature 0.229
Maximum temperature 0.538
Average temperature 0.232
Topographic factors 0.098
Elevation 0.486
Slope 0.005
Soil factors 0.328
Texture 0.145
Available potassium 0.098
Available phosphorus 0.102
Organic matter 0.309
Total nitrogen 0.226
pH 0.118

4Tow0E 4730 0E 452007

45°30°0"E 49°0'0"E 49°30°0"E s0°0'07E

E
+

Selseleh

AN
i
& P
L5 o
vy A
¢ 5 ¢
| 4
[ 4
SR

Legend Zone

+
Q Township boundary
- Mariginally suitable

AFR0N

Moderately suitable

@ Highiy suitable

N

+.
¢ Ua
q ﬁ,i._ 3 -
. .j?f: i .
%.g Doroud ALM\_%%‘ = -
<
Khoramabad -
%
Aligoudarz -+

20 120
| Kilometers

1em =3 km

Ol il ety ool 50 05l e ) amy sladsle 055 g coiS omiw Sl anis -7 S
Figure 6. Feasibility study of forage sorghum cultivation after autumn cereals in agricultural lands of Lorestan
province
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Table 4. Area of classified areas for forage sorghum cultivation in the study area based on fuzzy logic

Zone Area (ha) Area (%)
Highly suitable 4384.35 6.99
Moderately suitable 638629.02 92.38
Marginally suitable 48298.95 0.63
Unsuitable 0 0
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Abstract

Land feasibility provides the conditions for accurate decision making of each crop and its
management in each area. For this purpose, Geographic Information System (GIS), Network Analysis
Process (ANP) and fuzzy logic were used to evaluate the feasibility of cultivating forage sorghum after
autumn grain harvest in Lorestan province. First, data minimum, maximum and average temperature,
elevation, slope, pH, texture, available potassium, available phosphorus, organic matter and total
nitrogen of soil were collected and after transferring them to GIS, their initial raster layers were prepared
in the field of agricultural lands and sing fuzzy functions was standardized. The weight of each
environmental factor was determined using ANP. Finally, by combining the weighted layers, the final
land suitability layer of study area was produced and zoned into four highly suitable, moderately
suitable, marginally suitable and unsuitable classes based on fuzzy logic. The results of land evaluation
showed that the highest level of the study area was in the moderately suitable class (92.38%) and highly
suitable and marginally suitable were included with 6.99 and 0.63% of the total studied lands,
respectively. highly suitable class was observed in the center, southwest and northeast of the province,
moderately suitable class in the whole province and marginally suitable class in the east of the province.
The study of effective factors on forage sorghum cultivation in Lorestan province showed that the
diversity of these factors in different regions reduced the potential of highly suitable class to moderately
suitable and marginally suitable and minimum temperature at the end of the growing season, organic matter, total nitrogen
and altitude were the most limiting.
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