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1- Taxonomic pedodiversity
2- Functional pedodiversity
3- Diversity of soil properties
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Figure 1. Location of the study area with pedons position.
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Figure 2. Conventional qualitative land suitability maps at class level for wheat (A), maize (B), alfalfa (C)

and potato (D).
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Figure 3. Conventional qualitative land suitability maps at subclass level for wheat (A), maize (B), alfalfa (C)

and potato (D).
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1- Random Forest model
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Figure 4. Digital qualitative land suitability maps at class level for wheat (A), maize (B), alfalfa (C) and potato (D).
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Figure 5. Digital qualitative land suitability maps at subclass level for wheat (A), maize (B), alfalfa (C) and potato.
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Table 1. Functional diversity indices at class level for different crops based on two methods (conventional and

digital soil mapping).
sl OIS | W d-lg U ;
E  Hpm H S N NI TSR SR d Jra S
Suitability class Mapping method Unit’s name Crops
17 S
0.825 1.09 0.9 3 48 26 Sy o
Conventional mapping
5 S3 _
6549 S Si-S, N
wheat
7447 S 5
0695 138 096 4 16004 ? &
1794 S; Digital soil mapping
214 N
27 S,
0.66 1.09 0.73 3 54 26 Ss ) e )
I N Conventional mapping s
S>-S3
10708 S, . maize
0.61 1.09 0.67 3 18847 8088 Ss o ‘;.y) )
51 N Digital soil mapping
66 S,
0.53 1.09 0.58 3 87 19 Ss ."MN )
5 N Conventional mapping < iy
22643 S ) ’ alfalfa
0.53 1.09 0.58 329274 5977 Ss o ‘;.y) )
654 N Digital soil mapping
36 S,
0.75 1.09 0.81 3 73 34 Ss e
Conventional mapping o
3 N S-S [Eaa®hracaed
11533 S, B . potato
0.65 1.09 0.71 3 24501 12820 Ss o
148 N Digital soil mapping

Solsen Letli B slas 8,8 H iy o pls G6,8 el H (oIS sle S (oS el 1 4 Glais (613 slaes
n;: abundance of class i, S: Richness, H': Shannon's entropy, H';,,.x: maximum entropy, E: evenness.
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Table 2. Mean comparison of functional diversity index at class level for different crops based on two methods

(conventional and digital soil mapping).

S G s EER
Ui ro? Shannon's diversity variance Shannon's diversity &4
3 p
¢ 6;.). JM
df X3 s X3 e Crops
Digital soil mapping  Conventional mapping  Digital soil mapping  Conventional mapping
0.85 48 0.00002 0.005 0.96 0.9
wheat
1.1 54 0.000004 0.003 0.67 0.73 =
maize
0 87 0.00001 0.005 0.58 0.58 -
alfalfa
18 7 0.000004 0.003 0.71 0.81 el
potato
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Table 3. Functional diversity indices at subclass level for different crops based on two methods (conventional

and digital soil mapping).

| W d-lg b ;
E H' s H S N SR d Jra S
Mapping method Unit’s name Crops
0.662 1.6 1.06 5 48 o
Conventional mapping f“\‘g
Sl—SzS
3, wheat
0.57 2.19 1.25 9 16081 <
Digital soil mapping
0.76 1.94 1.48 7 24 o
Conventional mapping o
SzC—S;S .
. maize
0.54 2.7 1.47 15 9159 S
Digital soil mapping
058 1.94 1.56 7 38 o
Conventional mapping s
Sac-Sasc T
. alfalfa
0.54 2.7 1.46 15 12393 S
Digital soil mapping
0.77 2.1 17 9 46 o
Conventional mapping e
Sof-Ssf SO
3 potato
0.56 2.56 1.45 13 13053 S

Digital soil mapping

Solsen serli B slas 6,8 H iy o pls 6,8 jastla H (oIS sle S (oS el 1 4 lais (613 slaes
n;: abundance of class i, S: Richness, H': Shannon's entropy, H';,,.x: maximum entropy, E: evenness.
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Table 4. Mean comparison of functional diversity index at subclass level for different crops based on two

methods (conventional and digital soil mapping).

FE G s EER 4
osLel 0');_ Shannon's diversity variance Shannon's diversity &
¢ 6;.). J}\w
dr X3 o 0 e Crops
Digital soil mapping  Conventional mapping  Digital soil mapping  Conventional mapping
1.9 50 0.00004 0.01 1.25 1.06
wheat
0.05 24 0.0001 0.029 1.47 1.48 =
maize
o
1 39 0.00008 0.01 1.46 1.56
alfalfa
22% 47 0.00008 0.013 145 1.7 e
potato

* Significant at 0.05 probability level.
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Table 5. Mean comparison of functional diversity index for different crops using conventional and digital

methods at class and subclass levels.
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¢ orld] ol3T am s Shannon's diversity variance Shannon's diversity Gl gl iy, J yaes &
3
df _ _ Mapping method Crops
NS5 N N5 N
13 86 0.01 0.005 1.06 0.9 o
Conventional mapping (,\5
3 wheat
4] 4** 13513 0.00004 0.00002 1.25 0.96 5
Digital soil mapping
40w 29 0.029 0.003 1.48 0.73 o
Conventional mapping O
5 maize
8O*** 9991 0.0001 0.000004 1.47 0.67 5
Digital soil mapping
gies 77 0.01 0.005 1.56 0.58 o
Conventional mapping o
5 alfalfa
97.7*** 15402 0.00008 0.00001 1.46 0.58 5
Digital soil mapping
s 67.4 0.013 0.003 1.7 0.81 o
Conventional mapping RV
3 potato
8ok 29077 0.00008 0.000004 1.45 0.71 o

Digital soil mapping

**% Significant at 0.001 probability level.
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Abstract

Background and Objectives: The accurate information about the spatial distribution of land
suitability assessment are important elements for sustainable land management and diversity is a
way for measuring soil variation. Beside, soil surveys are important sources of data that can be used
to improve land suitability classifications. Unfortunately, comparing the variation of land suitability
using diversity indices and different soil mapping approaches is rarely considered. Therefore, the
main objective of this study was to investigate the viewpoint of different soil mapping approaches
(conventional and digital soil mapping) for description the variation of suitability class and
subclass for main irrigated crops (wheat, maize, alfalfa and potato) in Shahrekord plain of
Chaharmahal-Va-Bakhtiari province.

Materials and Methods: The area under investigation has a size of approximately 10000 ha. 120
pedons with approximate distance of 750 m were excavated and described. Soil samples were taken
and their physicochemical properties were determined. Soil map was prepared at family level. For
the representative pedons, the average of soil properties was determined by considering the depth
weighted coefficient up to 100 and 150 centimeters for annual and perennial crops, respectively.
Based on FAO framework, suitability class and subclass for main irrigated crops were determined
using parametric method. Also, Random Forest model was used to predict suitability class and
subclass for all of the crops. Then, for each crop, the map units that have the highest frequency in
land suitability conventional map were selected as indicator to calculate functional diversity indices.
The selected map units were overlaid on digital maps and diversity indices were calculated. Then,
the mean of Shannon’s diversity index for two approaches was statistically evaluated.

Results: For all of the studied crops, significant difference was not observed for diversity between
mean values of conventional and digital maps at class level. However, in the subclass level, a
significant difference (95% confidence level) was obtained only for potato. For all of the studied
crops, regardless the mapping approaches, diversity indices showed higher values in the subclass
level than class level of suitability. This difference was significant at 0.001 probability level for
alfalfa, maize and potato using two mapping approaches and for wheat in digital maps.

Conclusion: No significant difference was observed between two mapping approaches for all of the
studied crops confirm that description the variation of suitability class and subclass less influenced
by the land use type and mapping approaches. The results recommended that revision of the FAO
criteria to include the spatial distribution of soil properties for sustainable land management.
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