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Figure 1. Location of the study area from Kerman to Lalehzar.
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Figure 2. Position of soil profiles in different landforms.
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Table 1. Frequency of states of the presence or absence of species in the community.
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Table 2. The observed soil classes in Kerman and Lalehzar.

S s S aib
Lalehzar Kerman Soil Taxa
03
Inceptisols, Mollisols, Histosols Aridisols 7
Order
. . A . 03y Lo
Xerepts, Aquolls, Hemists Calcids, Gypsids, Salids
Suborder
1 1 1 3 Mo $
Calcixerepts, Epiaquolls, Haplohemists Haploce]i\l]md.s, Haplogyps@s, nglosallds, ress
atrigypsids, Calcigypsids Great Group
Typic Calcixerepts, Fluventic Epiaquolls, Typic Haplocalcids, Typic Haplogypsids, Gypsic Haplosalids, 05,8 Lo
Typic Haplohemists Typic Natrigypsids, Typic Calcigypsids Subgroup
Coarse—Sll{ﬂy, Mléecli,.Sulr)acttlve, Mesic, Sandy, Mixed, Thermic, Typic Haplocalcids
. ypic LalcIXerepts . Sandy-Skeletal, Mixed, Thermic, Typic Haplocalcids
Fine-Loamy, Mixed, Subactive, Mesic, . . . .
. . Sandy, Mixed, Thermic, Typic Haplogypsids
Typic Calcixerepts . . . .
. . . Sandy-Skeletal, Gypsic, Thermic, Gypsic Haplosalids
Loamy-Skeletal, Mixed, Subactive, Mesic, . . . . . . . .
Typic Calci ¢ Fine-Silty, Mixed, Active, Thermic, Typic Natrigypsids
L ypie Laleixerepts. . Sandy, Mixed, Thermic, Typic Calcigypsids S Juals
Coarse-Silty, Mixed, Superactive, Mesic, Coarse-Silty, Mixed, Subactive, Thermic, Gypsic Haplosalids ; ;
Typic Calcixerepts ¥, ’ > » VP P Soil Family

Loamy-Skeletal, Mixed, Superactive,
Mesic, Typic Calcixerepts
Fine-Silty, Mixed, Superactive, Calcareous,
Mesic, Fluventic Epiaquolls
Euic, Mesic, Typic Haplohemists

Coarse-Silty, Mixed, Subactive, Thermic, Typic Calcigypsids
Coarse-Silty, Mixed, Thermic, Typic Haplocalcids
Coarse-Silty, Gypsic, Thermic, Gypsic Haplosalids

Coarse-Silty, Mixed, Subactive, Thermic, Typic Haplogypsids

Fine, Gypsic, Thermic, Typic Natrigypsids
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Table 3. Climate of the studied regions by using Domartin index.

Domarten Index Range Climate
ol S
s 4.81 1<10
Kerman Dry
Sy S das
10.11 10<1<20 o
Lalezar Semi arid
oC A B C mm
- Kerman 16.8 °C 120 mm - Al ai. U (Region name)
B: <Nl )l a3 KL
25 _ o (Average annual temperature)
D Crdls _Swk o8k
20 G (Average annual precipitation)
F 15 D iibabe Sk Kl
13 ' (Average monthly precipitation)
i 1 E 10 E fabibe ol o am s o500
§ N\ (Average monthly temperature)
5 5 F i b e e, (Wet period)
G: Kix .4 (Drought period)
0 0
Jan. Feb. Mar. Apr. May June July Aug Sep. Oct. Nov. Dec.
oC A B C A: «ilas oL (Region name)
: - mm ) . o o
0 Lalehzar 9.3°C 230 mm 5 Bi a¥le o)l s K0k
18 45 (Average annual temperature)
16 i Crale Sl oSl
14 D - (Average annual precipitation)
12 — RN D isbele 8L 5ike
G 30 P
10 F (Average monthly precipitation)
B / 25 E tilabe ol o oy oSk
[ E g L 2 20 {Average monthly temperature)
4 Py 15 F o sk oyss (Wel period)
2 | 18 G:_s.25 o35 (Drought period)
0 L AN " 5
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Figure 3. Walter Diagram of climate for Kerman and Lalehzar regions.
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Figure 4. Elevation difference in the studied areas.
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Table 4. Parent materials in the sampling point.

6)3[.“3‘}‘ J?é‘;ﬂ:a)w éul.hndkw
Parent material Profile number study area
Sand Cover, Sand dunes, Sand sheet, mostly stabilized Qs 1 Kerman ol s
Young grovel Fans and terraces Q2 2

Young Terraces

TQ2 4.579d2,19

Red and pale green marl, Sand Stone and Conglomerate Ng 6

Clay and mud Flat Qm 1011
Conglomerate Esc 17
Conglomerate with intercalation of red marl and Sandstone Ng 18

Young alluvium terraces Q2t 131420 Lalehzar ,|;4Y

Younger gravel Fans Q2 1516
Conglomerate with intercalations of red marl and Sand Stone Ng 21
Red Sand Stone and Silt Stone with gypsum (Red Beds Formation) Gd 22
Conglomerate Esc 23

1- Bedrock
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Table 5. Diversity indices based on USDA taxonomy hierarchy.

Ds E Hmax H’ S N Soil Taxa
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Order
°>JJ-LJ“
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Suborder
0.87 0.92 2.07 1.92 8 23 Sox e
Great Group
0.87 0.92 2.07 1.92 8 23 95 R
Subgroup
&
0.97 0.97 2.89 2.81 18 23 &
Family

«(Shannon diversity index) ;s ¢ 55 ,2xls :H" (Richness index) e ,=xLi S «(number of profile) + s+ slas N
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Table 6. Analysis of soils diversity based on different levels of soil taxonomy (USDA) in Kerman and Lalehzar.

Taxa A N S H’ H’'max E Ds
Ol
Ny o 15 1 0 0 0 0
Kerman
Sy
Order 8 3 0.73 1.09 0.66 0.46
Lalehzar
Ol
2358) oL 15 3 0.97 1.09 0.88 0.62
Kerman
Sy
Suborder 8 3 0.73 1.09 0.66 0.46
Lalehzar
~ ~ Ol
SopesS oles 15 5 1.36 1.60 0.90 0.80
Kerman
Sy
Great Group 8 3 0.73 1.09 0.66 0.46
Lalehzar
_ Ol
SRR oL 15 5 1.56 1.60 0.97 0.84
Kerman
Sy
Subgroup 8 3 0.73 1.09 0.66 0.46
Lalehzar
. Ol
Jsls ok s 15 10 2.11 2.39 0.92 0.96
Kerman
) Sy
Family 8 8 1.49 2.60 0.92 0.89
Lalehzar

Sl g perle H (Richness index) L axli S (Region) aikis :A (number of profile) » sk slass N
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1- Driving forces



WAV (1) 2 )lond dA) s sy adgi 9 SI& S a4y pul

s> Ol Sboes, CE.N 03 ls gme BV
Loy oS oyl adks 5 5 plate WS slacsl=
Lld s ol 53l pasis LBt o bl
Jgt)@):ﬁjswébd}\)yé;—
Dl e Lol i s s SIS Sl s
g5 s slsa il o & o le s e
s toglel g jasis LB lde js Sbt
ol (Y0rq) Oblen 5 s sl
ol il sl 1y S L8 Sl e ls s
Gl G55 W S 158 5 disg sl case S
w38 p5 gaw U @bl 5l Sldlas ails

() el QLSS

b atld Glle polis bl Sepl @ x5 b

SOl 0555 b O3 Do pae 4 mxl) Ol el
b el s oslal adee 93 53 S e
dilae 35 5,8 e 53 ol slaanslis 4 by e
Lo oslitad O gemares 5 lE Latls s elil
23 8,8 sl e s glin palie M 0 .(V0)
@bl Bl 5l ol sl (stuail o shw ples
Cla.djbje:)chw):@&uyubj
dsds) Ls S Lasie s pae doys 40 Jlax|
oY 2L 5l s sl sl t bl pl by (VY
Sl 015 o s Gl iy Al ad l2) 55
g 02 g st o S 5S ek
A7) 5106 55 ol pme Dl (e ilisee

(USDA) S gunos, Sl pades olusl » cpils asli t o bl amslio -V g

Table 7. Comparison of t-statistic of Shannon index based on soil classification hierarchy (USDA).

Variance Shannon

Shannon Index

T df Sy ol s Sy o s Taxa
Lalehzar Kerman Lalehzar Kerman
2.44% 8 0.090 0 0.73 0 >
Order
0.70™ 11 0.090 0.018 0.73 0.97 20R0
Suborder
2.08™ 12 0.090 0.027 0.73 1.45 Soness
Great Group
2.35™ 10 0.090 0.014 0.73 1.56 pee
Subgroup
ns Jeelo
1.58 22 0.060 0.091 1.49 2.21
Family

3151 a5 df (non-significant) ,ls sxs & ™ (significant at the 95% level probability) col ls jme (Ao ;5 40 e 2

(statistic parameter) s L| I L T (degree of freedom)

MJJJJOWQDU“WL&‘W
Nsgme msb §l a3 s o sl oL



(USDA) S skivesy il pabdes bl 3 O gumeramos 2515 t 0501t o —A J gt

Table 8. Comparison of t-statistic of Simpson index based on soil classification hierarchy (USDA).

Variance Simpson

Simpson Index

T df S5y s S5y s Taxa
Lalehzar Kerman Lalehzar Kerman
1.98™ 21 0.054 0 0.46 0 >
Order
0.57™ 21 0.054 0.026 0.46 0.62 200
Suborder
SipesS
1.28™ 21 0.054 0.014 0.46 0.80 o308
Great Group
1.50™ 21 0.054 0.010 0.46 0.84 353
Subgroup
1s Jeeld
0.41 21 0.024 0.002 0.89 0.96
Family

(degree of freedom) (¢s/51 4= ,5 «df «(non-significant) s e s
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Table 9. Ratio bi/ b based on soil taxonomic levels in Kerman and Lalehzar.
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Order Suborder Great Group Subgroup Family
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e 0 1.271 1.631 1.681 1.506
Kerman
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0.452 1.393 1.771 1.761 1.423

Lalehzar
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Abstract

Background and Objectives: Study of soil diversity leads to an increase of awareness of the
conditions and factors creating of diversity in the region. During soil evolution, soil development
occurred by progressive and regressive pedogenic pathways and exogenic and endogenic factors,
processes and conditions and consequently, it leads to the formation of diversity soils. Effect and
intensity of exogenic (environmental) and endogenic (pedogenic processes) factors on soil diversity
is distinct in different environments. This study explores the efficiency of diversity indices in
expression of soil diversity in environments with external and internal factors.

Materials and Methods: The landforms differentiation was done by Google Earth Software and
field excursion and then, 23 profiles were drilled, described and sampled. Some soil properties
including pH, EC, CEC, soil texture, percentage of gypsum, lime and organic matter were measured
and the soils were classified by using soil temperature and moisture regime and USDA (2014).
Separation of two study areas; Kerman and Lalehzar, was done by using digital elevation map and
hydrological properties and also, ENVI and ARCMAP softwares. Based on the indices of Domartin,
Gower and Jaccard, dissimilarity of soil forming factors of climate, topography and parent material
was identified in Kerman and Lalehzar regions, respectively. The diversity indices of richness,
evenness, Shannon and Simpson were calculated. Then, comparison of soil diversity in two study
regions was carried out by using the classical statistics in a specified confidence limit. Finally, the
relationship between sample size and landforms area was used for identification of the relative
importance of internal and external resources in soil diversity.

Results: The results showed the presence of different and diverse soils in both areas. Sharp
difference of soil forming factors climate, topography and parent material has led to formation of
different soils in two study areas. Histosols and Mollisols are locally composed in Lalehzar region.
The results showed that soil diversity increase according to soil taxonomy hierarchy in USDA
system. In different landforms, the maximum diversity was observed in piedmont plain and in soil
family level. Despite the ability of Shannon and Simpson indices to display soil diversity based on
taxonomic hierarchy, Simpson index has statistically more performance than to Shannon index. The

Simpson diversity index was significantly difference in two study areas. The ratio of %i obtained 1.26

for Kerman and 0.46 for Lalehzar, that is stated the effect of inherent and environmental factors on
soil evolution in Kerman and Lalehzar, respectively.

Conclusion: In large spatial scale, the effect of environmental factors on soil evolution is clearer
than inherent factors and with decreasing of spatial scale, the effect of inherent factors is specified.
Diversity indices are powerful in the presentation of quantitatively soil diversity and provide useful
information for soil mapping and optimum soil management.
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