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Figure 1- Marl formations of Semirom region.
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Figure 2- A view of the sampling areas in Semiram (Khafr village).
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Table 1- Characteristics of the selected marl area of Semiram (Khafr village).

Row Selected Location Longitude Latitude
marl area
Khafr village, surface erosion 51°¢317¢50.6” 31°¢02¢5.7"
1 Semirom Khaft village, rill erosion 51°¢317¢50.5" 31°¢02°¢5.6"
Khafr village, gully erosion 51°¢317¢49.8" 31°402°¢5.5"
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Table 2- Erodibility condition of marl lands in Semiram city (Khafr village) in surface, rill and gully

erosion using BLM method.

. Score L. Score
Description Surface erosion Description Control (no vegetation)
Movement of soil particles 11 Movement of soil particles 13
Surface litter 10 Surface litter 12
Surface gravel 9 Surface gravel 11
Pedestal erosion 8 Pedestal erosion 13
Rills 6 Rills 7
Flow effects 7 Flow effects 9
Gullies 3 Gullies 8
Total score 54 Moderate Total score 73 Severe

. Score o Score
Description Rill erosion Description Control (no vegetation)
Movement of soil particles Movement of soil particles 13
Surface litter Surface litter 8
Surface gravel 11 Surface gravel 16
Pedestal erosion 7 Pedestal erosion 11
Rills 9 Rills 17
Flow effects 12 Flow effects 13
Gullies 1 Gullies 2
Total score 55 Moderate Total score 80 Severe

L. Score o Score
Description Gully erosion Description Control (no vegetation)
Movement of soil particles 13 Movement of soil particles 16
Surface litter 9 Surface litter 10
Surface gravel 7 Surface gravel 8
Pedestal erosion 11 Pedestal erosion 12
Rills 7 Rills 9
Flow effects 5 Flow effects 11
Gullies 3 Gullies 4
Total score 59 Moderate Total score 70 Severe
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Table 3- The results of variance analysis of soil physical and chemical parameters in three types of surface, rill and gully erosion.

Mean squares

SOV df pH  ECe(dS'm %N  P(mgkg) K(mgkg) SAR  %OC  CEC  %CaSO; %TNNV %Sand  %Silt % Clay

Repetiton 2 0.006ns  033*F  0.007*  456*  2446%*  0.02% 0.006** srv** 0001 ** 68.05%F 363% 68.10%* 5].25%*

Erosion 2 025*  0.79%%  0.003*F 19.00*% 4051 *t 090** 003* 152% 0001*F 350* 84.00%*F 28.00** 16.00**
Error 4 0.024 0.002  0.0001 0.06 135 0003 0001 0005 00001  0.011 028 0.09 0.053
cv 1.73 10.07 10.13 10.10 1000 1160 1017 1000 1030 1000 1070 1000 10.01

**:Significant at 1 percent probability level
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Table 4- Mean comparison of soil physical and chemical parameters based on LSD test at 1% probability level.

Type of erosion  pH ECe(dS/m) %N (mgkg)P (mgkg)K SAR %OC CEC(Cmolkg) % CaSO; %TN.V %Sand %Silt % Clay
Surface 7.54b 3.20b 0.04c  10.00c 31500a 1.55a 0.35¢ 1371 ¢ 0.02a 46.40b 13.00b 47.00b 44.00b
Rill 7.30b 290¢ 0.05b  12.00b 310.00a 0.83b 0.48b 15.11a 0.01'b 46.06b  500c 51.00a 40.00a
Gully 811a 390a 0.06a 15.00a 249.00b  045c¢ 0.56a 14.62b 0.02a 4840a 15.00a 45.00c 40.00a

sl 2oy S5 grbaes 30 LSD (5051 b lacglis (49505 o cine (goaid sl «ygi S5 )3 ailies glacd ;>

The same letters in a column indicate that the differences are not significant with the LSD test at 1% level.
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Table 5- Pearson's correlation coefficients between some physical and chemical characteristics of marls
with vegetation factor.

Canopy Cover EC SAR CaSO, CaCO; Sand Silt  Clay
Canopy Cover 1
EC 0.63* 1
SAR 0.63* -0.35% 1
CasSO, 0.86™ 0.74™  .0.23™ 1
CaCO; 0.29* 0.38" 0.36" -0.2"™ 1
Sand 0.88" 0.81%* 0.03™ 0.88* 0.08™ 1
Silt -0.15™ 0.04™ 022" 028" 080" 036" 1
Clay -0.18™ 0.17" 0.08™ -0.23™ 0.88* -0.29™ 0.88*

Sl gre Solay 995 : 1S A 5 A0 Jleis] mhas ;o 0 ge o iy kg
* and **: Significant at 95 and 99 percent probability level respectively, ns: no significant.
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Table 6- Plant species of selected marl area in Semirom (Khafr village).

Type of Plant species Plant family
erosion
Cousinia cylindracea Asteraceae
Astragalus cephalanthus Fabaceae
Surface Gundelia tournefortii Asteraceae
Heliotropium europaeum Boraginaceae
Centaurea virgata Asteraceae
Euphorbia sp. Euphorbiaceae
Astragalus cephalanthus Fabaceae
Ephedra sp Ephedraceae
Rill Heliotropium europaeum Boraginaceae
Cousinia cylindracea Asteraceae
stachys lavandulifolia Lamiaceae
phlomis persica Lamiaceae
Gundelia tournefortii Asteraceae
Centaurea virgata Asteraceae
Bothriochloa ischaemum Poaceae
Elymus gentryi Poaceae
Gully Ephedra sp Ephedraceae
Gundelia tourneforti Asteraceace
Cousinia cylindracea Asteraceae
Cousinia bachtiarica Asteraceae
Scabiosa flavida Caprifoliaceae
Poa bulbosa Poaceae
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Table 7- Vegetation characteristics by growth form and type of erosion in Semirom region.

Density composition

Canopy cover composition (%)
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Type of (%) Mean Annulas  €anopy
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Gully 16.80 78.90 0 333  30.0 456 0 16.90 1.95 6.45 26.20
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Figure 3- Dominant plant species in three types of erosion in the selected marl area of Semirom.
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Extended Abstract

Introduction and Objective

Marl lands are very sensitive to erosion in arid and semi-arid regions and are one of the most important
sources of sediment production. Research has shown that there is a relationship between the geological
characteristics of marls and different forms of erosion. In some marl formations, rangeland plant species
have grown and stabilized which causes erosion control and soil stability. In order to better understand
the status of these ecosystems, this study was conducted to identify the established plant species on marl
lands and investigate the relationship between vegetation and physical and chemical properties of marl
soil in three types of surface, rill and gully erosion in Semirom region.

Materials and Methods

Semirom is one of the marl regions that was selected for the current study in the classification and
determination of marl erodibility indices of Isfahan province. In order to evaluate the erosion
condition in three forms of surface, rill and gully erosion, BLM (Bureau of Land Management) form was
completed in the same marl units and areas without vegetation cover. In the next step, three soil samples were
collected from 0-20 cm depth in three repetitions in marl units including three forms of erosion.
Physical and chemical soil properties including texture, EC, N, P, K, SAR, OC, CEC, CaSO,, pH,
T.N.V and CaCO5 were measured. For vegetation studies in the study area, after preparing the floristic
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list of plant species, vegetation characteristics including canopy cover percentage and density per plant
species, as well as the percentage of gravel and litter were measured and recorded. The statistical analysis
of the data was done as a completely random design using SAS software and theaveragesof soil properties
were-comparedaccording to the Least Significant Difference (LSD). Correlation analysis between soil and
vegetation characteristics was also done by R statistical software.

Results and Discussion

The results showed that in terms of erodibility, Marl lands with vegetation cover, had a better
condition than without vegetation. The soil in the gully erosion was in better conditions in terms of nitrogen,
phosphorus and organic matter and had better vegetation than the other two types of erosion. The
results of correlation between physical and chemical soil properties and vegetation showed that the canopy
cover factor was 95% and 86% correlated with the percentage of gypsum and the percentage of sand,
respectively. The dominant species which showed the most protection capacity against erosion in surface,
Rill and Gully erosions were Astragallus cephalantus, Cousinia cylindracea and Elymus gentry with 34.2,
33.3 and 22.05 percent of the highest combination of density and canopy cover, respectively. In terms of
growth form, in all three types of erosion, forbs had the highest percentage of density and canopy cover.
Conclusion and Suggestions

The results of current research could be considered as a novel achievement in order to prevent soil erosion
through establish appropriate species in marl lands with similar climatic conditions.

Keywords: BLM method, marl, rangeland plant species, soil conservation



