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Important factors in rangeland ecosystem suitability are quality and quantity of herbage products.   
Negative or positive trend of plants cover in the rangeland is shown by plants evening and plants 
diversity indexes. In this research, the effects of some soil properties on range evening were studied. In 
this research to decrease the effects of environment factors on plants evening, three sites consisting of 
shrub land, grass-shrub land and grass land were selected with the same elevation range and 
geographical directions. In order to show the evening value in each site, Pit evening index was used 
and soil elements including Calcium, Magnesium, Phosphorus, Potassium, CaCO3, Ammonium, Nitrate, 
Organic Matter, Acidity, EC, Moisture, and Soil Texture were measured in the sites. Plant samples were 
taken in the key areas along the three transects according to number of plant species one by one. 
Principal component analysis (PCA) was utilized to find the environment gradient. Duncan and variance 
analyses were used to compare plants evening in the three sites. Results showed that chemical 
properties such as organic matter and potassium and physical properties such as soil moisture and silt 
content caused soil fertility to increase and consequently increased ecologic habitats in the soil. This 
led to the growth of rare species of plants. Because these rare species need high level of soil fertility 
and consequently causing a decrease in canopy evening.  This study reveals that the site with weak soil 
fertility has more plants evening than the other sites.  
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INTRODUCTION    
 
Relationship between environmental parameter and 
vegetation cover is important to manage rangeland 
ecosystems and also helps to determine the main factors 
which can affect on vegetation cover changes. 
Vegetation is a main part of rangelands. Existence of 
each plants need to specific factors like climate, 
topography and soil (Leonard et al., 1984). The important 
factor on plants growing is the soil which is a function of 
topography, organisms, parent material, and climate 
(Hoveizeh, 1997). Rangeland destruction is generally 
understood   to  refer  to  degradation  of  plants.  Loss  of  
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coverage and biomass, replacement of native species by 
exotic species is a kind of rangeland destruction (Mouat 
and Hutchinson, 1995). Previous studies in semi arid 
areas indicate that replacement of perennial herbaceous 
species by woody shrubs shows the grass land 
destruction (Schlesinger et al., 1996; Schlesinger and 
Pilmanis, 1998; Havstad et al., 2000). 

The study area in this research is three range land sites 
including grassland, grass-shrub land, and shrub land. 
The trend of vegetation cover and soil from grassland to 
grass-shrub land and continue to shrub land is like 
desertification process. UNEP (1992) explained that semi 
arid area, dry semi-humid, and dry climatic area have 
potential of desertification. Dregne (1998) showed that 
five main processes create desertification which includes; 
water   erosion,   salinization,   water  logging,  vegetation  
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degradation, wind erosion and soil crusting. Soil material 
deprivation by wind and water erosion (Takar et al., 1990; 
Zobeck, 1991), soil texture (Lauenroth and Milchunas, 
1991), and increasing spatial and temporal heterogeneity 
of water nutrient (Dunkerley, 2000; Sperry and Hacke, 
2002) have an important role to changes in vegetation 
pattern and structure such as changes from grassland to 
shrub land. Dodd et al. (2002) showed that the control of 
shrub and herbaceous species is intervened by soil 
texture, in addition to climatic factors. 

The parameters which were mentioned earlier appear 
after rangeland destruction. But to find the first stage of 
destruction process, quantitative analysis of ecosystem 
diversity is useful. Quantitative data can help to guide 
sustainable management strategies for ecosystem 
resources to mitigate adverse disturbances. Archer and 
Stokes (2000) showed that some serious threats to the 
ecosystem are unchangeable damage. Ecosystem 
stability and stretchiness in the face of disturbance, is 
determined by ecosystem diversity which consist of 
species richness and abundance. Natural plants cover 
were used for ecosystem mapping (Witte and Van der 
Meijden, 2000; Goebel et al., 2001), ecohydrological 
models (Van Ek et al., 2000) and synecological studies 
(Witte, 2002). Characteristics of the grazed ecosystem 
including product sustainability, plants physiognomy and 
vegetation life forms interact with grazing and can 
determine plant community structure and diversity (Grace 
and Jutila, 1999; Waide et al., 1999). In this study, no 
effort is made to show the species richness or abundance 
which have been explained in previous studies. The 
objective of this research is to determine the plants 
evening in three rangelands which they are under 
grazing. 
  
 
MATERIALS AND METHODS 
 
Study area 
 

Sites which are supposed to be studied are located in Lar 
Protective National Park in the north east of Iran (Figure 4). Park 
boundary is between 35° 4' and 35° 48’ northern latitude and 51° 
32' and 52° 4' eastern longitude. Its climate is semi arid with 
minimum and maximum average monthly temperature of -6.5 and 
18.4°C in December and July respectively. In this study, 3 sites 
including   grass land, shrub land, and grass-shrub land with the 
same geographical elevation and aspect were selected as shown in 
Figure 1.   
 
 
Data collection 
 
The sampling points were selected in the area with same elevation 
and aspect (Figure 1). By this way we decreased many variables 
which can affect vegetation cover and soil elements due to different 
elevation and aspect. Vegetation sampling in each site has been 
done in the key area. Sampling parts were randomly placed along 
three transects systematically. The plant frequency were obtained 
along each transect. Vegetation covers were  acquired  using  some  

 
 
 
 
plots along each transect. Equation (1) was utilized to determine 
the amount of plots for each site as follows: 
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Where: N is the amount of plots, t is determined from student’s t- 
table, S is a variance of samples, P is 1%, and X is a coverage 
mean of preliminary sampling. In order to do soil sampling, two 
profiles from 0 to 10 cm were dug along each transect. The soil 
samples were transported to the laboratory and it characteristics 
were analyzed. The tests were done as follows: Soil texture by 
Hydrometric, pH by electrode pH meter, Electric conduction by EC 
meter, Phosphor by Olson method, Organic Matter by titration 
method of Walkely-Black, Calcium and Magnesium by titration with 
EDTA solution, Potassium by atomic absorption with normal 1% 
sode, Moisture by weight method, and Apparent Specific Weight of 
soil by paraffin gravel method. 

 
 
Data analysis 

 
Soil factors were made as matrices and data analysis were done 
using PCord win ver 4.17 software. In this research for soil factors 
radiance survey, principal component analysis (PCA) was used. 
Then some evening indexes were calculated. SPSS ver 16 was 
used to determine the statistical significant differences between the 
different indexes in the sites. First, the normality of data was tested 
using Kolmogorov-Smirnov test and variance homogeneity was 
tested using Levene’s test. Due to data normalization, to analyze 
general differences between sites, one way ANOVA was used 
(Cannon et al., 1998; Vujnovic et al., 2002). Because of 
homogeneity variances, Duncan test was used for differences 
comparison between sites. 

 
 
RESULTS AND DISCUSSION 
 
Sampling of vegetation cover shows that Poa bulbosa 
77%, Rannculus sp. 74%, Platanthera  bifolia 59%, and 
Astragalus szauitsii with 54% have the most frequency in 
the three sites canopy cover. The characteristics of plants 
canopy cover is shown in Table 1. As shown in Table 1, 
the grass land, grass-shrub land, and shrub land with 
Astragalus odescendus, Talctrum isopyvoides, and 
Astragalus sp. have maximum canopy cover respectively. 
Also, in those sites, P. bulbosa, Chaevophyllum oareum, 
and P. bifolia have maximum abundance respectively. 
According to the results, in plants evening indexes, there 
is not a significant difference between mean value for 
grassland and grass-shrub land which is shown in Figure 
2. But there is a significant difference between mean 
values of these sites with shrub land site. 
 
 
Results of PCA 
 

Changes of soil factors in the depth of 0 to 10 cm 
between the soil profiles to the results of PCA axis is 
shown in Figure 3. The PCA analysis  axis  1  and  2  with 
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Figure 1. (a) Elevation map and (b) aspect map of study area. 

 
 
 
special value of 5.301 and 2.623 were utilized to explain 
the results, respectively. Axis 1 shows 35% of the 
changes in soil factors in the three sites. The results 
showed that from the left hand side of the first axis which 
is the grass-shrub land site to the right hand side of the 
first axis which is shrub land site lime,  sand  and  pH  will 

increase and ammonium, clay and nitrate will decrease. 
Also, along the second axis toward down which is the 
grassland site, potassium, moisture and organic materials 
will increase. Table 2 showed that the correlation rate of 
soil factors with axes which are used in PCA analysis in 
the depth of 0 to 10 cm. As it is  shown  in   Figure 3   and  
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Table 1. Maximum and minimum of plants canopy cover and abundance in three rang land sites. 
 

Parameter Grass-Shrub land  Grass land  Shrub land 

Maximum canopy 
cover of plants 

Astragalus adescendus 9.7%  Talctrum isopyvoides 11.81%  Astragalus sp 15.06% 

Bromus temontellus 7.8%  Muscari caucasieum 8.8%  Platanthera bifolia 14.75% 

         

Minimum  canopy 
cover of plants 

Medicago sativa 1.5%  Taraxacum officinalis 0.6%   Outreyo carduiformis 0.6% 

Thymus caucsicus 1.3%  Papaver bractiatum 0.5%  Cruciata taurica 0.9% 

         

Maximum 
abundance 

Poa bulbosa 30  Chaevophyllum oareum 24  Platanthera bifolia 29 

Astragalus adescendus 24  Talctrum isopyvoides 20  Astragalus sp 28 

         

Minimum 
abundance 

Medicago sativa 2  Taraxacum officinalis 3  Cruciata taurica 5 

Thymus caucsicus 2  Bellevalia pycantha 3  Outreyo carduiformis 2 
 
 
 

 
 
Figure 2. Comparison of plant evening indexes in the 

three sites (different letters shows the statistical 
significant difference). 

 
 
 

Table 2, the grassland site has positive correlation with 
organic matter, moisture and potassium which increased 
fertility of the soil in this site.  Abd El-Ghanio, (2003) 
showed that organic matter content has an important role 
in the improvement and increasing of the soil cationic 
capacity. Also, Tavasol (2000) and Azar nivand et al. 
(2003) have mentioned the important role of the organic 
matter in the soil improvement. The grass-shrub land site 
also has positive correlation with the amount of 
ammonium, clay, and nitrate which ammonium and 
nitrate are part of nitrogen which is suitable to improve 
the soil in this site. But shrub land has positive correlation 
with lime, sand, and acidity than these factors, because 
the soil is poor in this site and most importantly, the 
canopy cover is the shrub and grasses are rarely in 
between the shrubs. The trend of decreasing the soil 
fertility from grassland to grass-shrub land and shrub land 
is like the range destruction. When soil fertility decreases, 
the amount of the shrub increases in the range land and 
vice versa (Cheng et al., 2007; Li et al., 2006; Norton et 
al., 2004; Wang et al., 2003). As it is shown in Figure 2, 
plants evening value in the shrub land is more compared 
to the others sites. Grassland and grass-shrub land sites 
due to more soil fertility than shrub land have a high 
ecologic   range   to    grow   the  different  kind  of  range 

vegetations. High ecologic ranges create the different 
ecological niche and these niches are occupied by 
different kinds of plants. 

On the other hand because of grazing in these areas, a 
special kind of plant cannot overcome the others. 
Mesdaghi (2002) has mentioned that grazing causes 
irregularity in plant covering and creating small nest. As a 
result, the high amount of plant species with different 
ecological range can grow in these sites. There are some 
rare kinds of plants that their creation is because of the 
soil fertility conditions in the grass-shrub land and 
grassland sites. This situation will decrease the plants 
evening value in these sites. The more the soil fertility, it 
will cause more kinds of rare plants which are sensitive to 
the environmental conditions. But in the shrub land 
because of less food, rare kinds cannot grow and some 
special plants species which are adaptive to this 
conditions can grow and with the same distance create 
the plants evening. Mesdaghi and Sadeghi (2000) have 
achieved the same results and they concluded that plants 
evening in the key area because of the rare kinds of 
plants is lower compared to other parts of range land 
which was under high grazing.  
 
 
Conclusion  
 
Determining the relationship between soil and plants is a 
useful way to better understand the ecosystem condition 
and can help to manage the rangeland ecosystem. In this 
study, three rangeland sites including grassland, grass-
shrub land, and shrub land were selected to determine 
the relationship between the plants evening and soil 
elements. To remove other parameter which can affect 
this issue due to different elevation and aspect, three 
sites were placed in the same elevation and aspect. 

Results showed that the Pit evening index was 
obtained highest in the shrub land compared to the other 
sites. Trend of soil factors form grassland  to  grass-shrub  
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Figure 3. PCA graph in the depth of  0 to 10 cm which the letters present the profiles that G.Sh1-G.Sh9 are about 
grass- shrub land, Me1-Me9 are about grass land and Sh1-Sh9 are about shrub land site.  

 
 
 

Table 2. Correlation coefficient between axis of PCA and soil factors (* and 

** shows the correlation significance in the level of 0.05 and 0.01 
respectively, and ns does not show significant).   
 

Soil factors Axis 1 Axis 2 

pH 0.74** -0.43* 

EC 0.71** -0.52** 

Phosphor -0.07 -0.10ns 

calcium 0.60** -0.13ns 

Magnesium -0.40 * 0.43ns 

Lime 0.90** -0.14ns 

Clay -0.62** -0.06ns 

silt -0.80** -0.32ns 

sand 0.83** 0.25ns 

Organic matter -0.03ns -0.89** 

Apparent specific weight of soil  -0.32ns -0.18ns 

Potassium -0.02ns -0.62** 

Moisture -0.68** -0.64** 

nitrate -0.62** 0.52** 

Ammonium -0.48* 0.15ns 

 
 
 

land and to shrub land is decreasing the organic matter, 
moisture, and potassium also increasing the sand, lime, 
and   EC.  This   study   concludes   that   the   fertility   of  

range land soil can decrease the plants evening and high 
values of plants evening shows the high range of 
destruction in rangeland sites.    
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Figure 4. (a) and (b) shows Iran and the study area respectively. Also (b) shows the sampling point in the study area. 
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