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 بر( بز و گوسفند) اهلی دام و( آهو) وحش حیات چرای تاثیر

 مراتع در گیاهی ترکیب و ای گونه غنای و تنوع های شاخص

  مهریز استپی

 3کریمیان اکبر علی و 2تمرتاش رضا ،2طاطیان محمدرضا ،1جعفری حسین سمیرا
 عیطبی منابع و کشاورزی علوم دانشگاه مرتعداری، ارشد کارشناسی دانشجوی1

 .ساری ساری،
 علوم دانشتتگاه طبیعی، منابع دانشتتهده آبخیزداری، و مرتع گروه  استتدادرار2

 .ساری ساری، طبیعی منابع و کشاورزی
 د.رزد، رز دانشگاه طبیعی، منابع دانشهده آبخیزداری، و مرتع گروه دانشیار3

 کیدهچ

 دی،رهنواخ غنا، تنوع، های شاخص گرفدن نظر در گیاهی پوشش بر چرا اثر ارزرابی در

 در آنها حستتاستتیت زررا باشتتد می برخوردار ای ورژه اهمیت از گیاهی ترکیب و تعداد

 همقارس تحقیق هدف لذا باشد، می مدفاوت کننده چرا دام نوع و چرا گرادران به پاسخ

 اسدپی مراتع در اهلی دام و وحش حیات چراری ستارت  دو بین مذکور های شتاخص 

 طور به ،1331 ستا   ماه اردربهشتت  در مذکور منطقه دو در برداری نمونه. بود مهررز

 در مربعی مدر 2 پلات 3 و مدری 111 ترانسهت 11) شد انجام سیسدماتیک تصادفی

 تیره گیاهی، های گونه نام ترانستتهت، هر امدداد در و پلات هر داخل در(. منطقه هر

 نهارت در. گردرد تعیین گونه تفهیک به پوشتتش درصتتد و عمر طو  گیاهی، های

 که داد نشان ندارج. شد انجام t آزمون از اسدفاده با منطقه دو در ها داده میان مقارسه

 ،Colchicum kotschyi های گونه شتپوش درصد آهو، یتتت چرار تتتتتتت   سار در

Iris songarica (p<0.05)  گونه و Stachys inflata  (p<0.01)  افزارش 

 Artemisia sieberi، Stipa barbata  (p<0.01) های گونه و داشده دار معنی

 همچنین. است بوده دارمعنی کاهش دارای  Scorzonera sp.  (p<0.05) گونه و

 شاخص دو برای آهو چرای که داد نشتان  غنا و تنوع های شتاخص  آماری آنالیز ندارج

 افزارش رهنواخدی شاخص همچنین و ستیمپسون  و ورنر-شتانون  شتامل  گیاهی تنوع

 و مارگالف غنای های شتتاخص و (p<0.01) استتت داشتتده همراه به را دار معنی

 .ندادند نشان ارتباط ارن در را داری معنی تغییر منهینیک

 .اسدپی مراتع وحش، حیات اهلی، دام غنا، تنوع، گیاهی، ترکیب کلیدی:کلمات

 Abstract 

 

To assess the impact of grazing on the diversity, richness and 

evenness of vegetation, several indices and information on 

plant composition are necessary because of their different 

sensitivity to grazing gradients and kinds of herbivores. 

Thus, the purpose of this study was to compare these indices 

between two wildlife and livestock grazing sites in steppe 

rangelands of Mehriz. Sampling was performed using a 

random systematic method in April 2012 (10 transects of 

100m and three plots of 2m2 were placed on each transect 

on each site). The species name, plant families, longevity 

and canopy cover percentage were determined in each plot 

and along each transect. Finally, the data were analysed 

using an independent sample t-test. The results showed that 

the canopy cover percentage of Colchicum kotschyi, Iris 

songarica (p<0.05) and Stachys inflata (p<0.01) 

significantly increased while the percentage of Artemisia 

sieberi, Stipa barbata (p<0.01) and Scorzonera sp. (p<0.05) 

canopy cover was revealed to have significantly decreased 

in deer grazing areas. The results of a statistical analysis 

showed that deer grazing has caused plant diversity indices 

to increase such as Shannon, Simpson and evenness 

(p<0.01). However, the Margalef and Menhinick indices did 

not show any significant difference between the two sites.  

 

 

 

Key words: plant composition, diversity, richness, 

livestock, wildlife, steppe rangelands. 

                                                            
* Corresponding author. Email Address: Samrahosseinjafari@yahoo.com 



 The Effects of Wildlife (Deer) and Livestock (Sheep and Goat) … 

 ENVIRONMENTAL SCIENCES  Vol.11, No.4, Winter 2013 
 

32 

1- Introduction 
An important goal of habitat managers is to maintain 
or increase the diversity of plant species in arid and 
semi-arid ecosystems [21]. Species diversity, as one 
of the main and fastest indices for determining 
ecosystem conditions, is largely used in vegetation 
studies and environmental assessments [12, 51], and 
consists of species richness (the number of species 
observed in the plots) and evenness (the distribution 
of species individuals) [31]. Grazing is one of the 
factors which effect theses parameters. Excessive 
grazing pressure will lead to vegetation destruction 
and finally soil and rangeland ecosystem degradation 
[4]. Wildlife and livestock grazing cause changes in 
vegetation and plant composition [53]. Some of these 
changes consist of a reduction of palatable species 
and an increase in thorny, poisonous and pincushion 
plants [3, 5, 13, 24, 25, 32]. These changes can cause 
a reduction in the diversity and richness of species 
[15, 30, 37, 52]. Salami et al. (2007), Moeinpoor 
(2008), Pei et al. (2008) and Jahantab et al. (2010) 
revealed that exclosure can cause an increase in 
vegetation diversity, richness and evenness. Ghahsare 
ardestani et al. (2010) in assessing suitable indices for 
investigating the diversity of species, announced that 
the richness parameters in semi-arid areas and the 
evenness parameters in the Artemisia plains showed 
more diversity. Gabriel (1998) and Virginie et al. 
(2003) have shown that moderate grazing raises 
species diversity and richness while heavy grazing 
and exclosure cause a reduction in species richness 
and diversity. Studies by Tilman et al. (2001) and 
Barker et al. (2004) had similar results. Hickman et 
al. (2004) studied the effects of grazing management 
on the richness of species in Kansas grasslands. They 
found that there is no significant difference between 
grazing systems in terms of the effects on diversity 
and richness but grazing intensities affect these 
indices so that, after increasing grazing pressure, the 
frequency of perennial tall grasses decrease. There 
was no significant difference in terms of forbs. 
Bilotta et al. (2007) reported a reduction in forbs 

canopy cover percentage in their studies. Zhaoa et al. 
(2007) showed that high pressure grazing decreases 
the diversity of valuable plants and also changes 
dominant species’ morphologic structures. Zamora et 
al. (2007) announced that there is a close relationship 
between grazing intensity, traditional human 
activities, and the diversity and richness of species. 
Moderate human activities can maintain diversity and 
richness in these ecosystems. Cuevas et al. (2012) 
investigated wildlife grazing effects in Argentina and 
their results showed that wild boar decreases diversity 
and richness significantly.  

Number indices and plant composition are 
important to assess the effects of grazing on the 
diversity, richness and evenness of vegetation 
because their sensitivities differ in response to 
grazing gradient and kind of herbivores [22]. With 
respect to this issue, rangeland ecosystem 
conservation is related to management on the basis of 
quantitative development and maintaining the most 
endemic species. Thus, the recognition, measurement 
and surveying of species diversity and richness are 
necessary. The purpose of this study is to compare 
these indices between two wildlife (deer) and 
livestock (sheep and goat) grazing sites, using the 
results to plan and manage rangelands in the future. 

2- Materials and Methods 
Study site 
Mehriz is located south of Yazd province in the 
margins of the Yazd-Kerman road. This area of study 
is located at 31˚ 20' north latitude and 54˚ 30' east 
longitude and includes two regions under wildlife 
(deer) and livestock (sheep and goat) grazing. Most 
of this area is covered with plains and the rest is 
impassable heights, mountains and hills. The average 
altitude is 1616 meters above sea level and the 
average maximum and minimum heights are 1600-
1800 meters. The average maximum and minimum 
temperatures are 44.29˚C and 22.5˚C, respectively, 
and the mean annual moisture is 30%. The amount of 
precipitation changes between 50 mm and 150 mm at 
different sea levels [29]. 
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Methodology 
The area of study was determined using topographic 
maps (1:50000). During the field investigation, two 
plain regions were determined, one in the protected 
area under wildlife grazing (deer) and the other, 
outside that area, under livestock grazing (sheep and 
goat). Their climatic and topographic conditions are 
the same and the only factor that causes any 
difference between the study sites is grazing [2, 11]. 
After determining the study sites, sampling was 
performed using a random systematic method in 
April 2012. Depending on the vegetation type and 
condition [35], 10 random transects of 100m and three 
plots of 2 m2 were placed on each transect using a 
systematic method on each site. In each plot and along 
each transect, species names and families, the canopy 
cover and total canopy cover percentage were noted. 

Some indices such as Simpson and Shannon-
Wiener (diversity indices), Evenness, Margalef and  
 

Menhinick (richness indices) were used to calculate 
diversity and richness [10]. They have a greater 
ability to determine the mentioned parameters among 
different indices [34]. The Simpson index is 
influenced by the frequency of dominant species but 
Shannon-Wiener is affected by the richness of species 
[55]. Number index was also analysed as a factor that 
affects changes in the richness of species. All 
calculations were done using Past software [36]. Data 
processing and analysis related to species canopy 
cover percentage and different indices between the 
two study regions were performed using SPSS16 
software (independent sample t-test analysis). 

3- Results 
During sampling, 27 plant species of 10 families were 
found in the region under wildlife grazing; 25 species 
belonging to 10 families were identified in the 
livestock grazing site. These species have different 
life forms such as forb, grass and shrub (Table1). 
 

 

 

  

Table1. Presence and absence of species in two wildlife and livestock grazing sites (according to sampling). 
Livestock grazing site Wildlife grazing site Longevity Family Species name 

- + P Papaveraceae Acantholimon sp. 
- + P Compositeae Aegopordon berardioides 
+ - P Chenopodiaceae Aellenia subaphylla 
+ + P Compositeae Artemisia sieberi 
+ + P Papaveraceae Astragalus glaucacanthus 
- + P Papaveraceae Astragalus microphysa 
+ + P Papaveraceae Astragalus sp. 
+ - P Polygonaceae Atraphaxis spinosa 
+ + A Gramineae Boissiera squarrosa 
+ + P Compositeae Centaurea sp. 
+ + P Compositeae Cirsium sp. 
+ + P Liliaceae Colchicum kotschyi 
- + P Convolvulaceae Convolvulus virgatus 
- + A Chenopodiaceae Cornulaca leucacantha 
+ - P Chenopodiaceae Cornulaca monacantha 
+ + P Compositeae Cousinia deserti 
+ - A Chenopodiaceae Cyprus sp. 
+ - P Compositeae Echinops sp. 
+ - A Euphorbiaceae Euphorbia helioscopia 
+ - P Lamiaceae Gymnocarpus decander 
- + P Boraginaceae Heliotropium sp. 
+ + P Iridaceae Iris songarica 
- + P Compositeae Jurinea radians 
+ + P Compositeae Lactuca sp. 
+ + P Compositeae Launea acantodes 
- + A Gramineae Lolium rigidum 
- + P Chenopodiaceae Noaea mucronata 
- + P Boraginaceae Paracaryum persicum 
+ - P Zygophyllaceae Pganum harmala 
+ - P Chenopodiaceae Salsola tomentosa 
+ + P Compositeae Scariola orientalis 
+ + P Compositeae Scorzonera sp. 
- + P Scrophulariaceae Scrophularia steriata 
- + P Lamiaceae Stachys inflata 
+ + P Gramineae Stipa barbata 
+ + A Lamiaceae Ziziphora tenuir 
+ - P Zygophyllaceae Zygophyllum eurypterum 

P: Perennial; A: Annual 
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According to Figure 1, the highest percentage 
of the composition of the species in the deer grazing 
site (85.19%) and the livestock grazing site (84.00%), 
is related to perennial species, while 14.81% (wildlife 
grazing site) and 16.00% (livestock grazing area) of 
species composition belong to annual species, 
respectively. 

The results of comparing species with the 
greatest canopy cover percentage in sampling plots 
show that there is no difference between the two  
 

regions in terms of percentage of species canopy 
cover, such as Launea acantodes, Cousinia deserti, 
Boissiera squarrosa, Astragalus sp. and Lactuca sp. 
Species like Colchicum kotschyi, Iris songarica 
(p<0.05) and Stachys inflata (p<0.01) reveal a 
significant increase in the deer grazing site, but some 
species, such as Artemisia sieberi, Stipa barbata 
(p<0.01) and Scorzonera sp. (p<0.05) showed a 
significant reduction in that site compared to 
livestock grazing site (Table 2). 

 
 
 

 

 

  

Table2. Comparing species with the most canopy cover percentages using independent sample t-test in two study sites. 
Species Treatment Canopy cover            percentage (average) Sd df t 

Launea acantodes Wildlife 0.030 0.063 58 ns - 0.974 
Livestock 0.130 0.162 

Colchicum kotschyi Wildlife 0.185 0.181 58   * 2.229 
Livestock 0.050 0.062 

Iris songarica Wildlife 0.660 0.336 58  *2.300 
Livestock 0.250 0.453 

Artemisia sieberi Wildlife 5.065 1.608 58  **- 4.729 
Livestock 7.915 1.022 

Stachys inflata Wildlife 2.055 1.059 58  **6.135 
Livestock 0.003 0.003 

Stipa barbata Wildlife 0.020 0.042 58  **- 4.405 
Livestock 0.185 0.111 

Cousinia deserti Wildlife 1.795 0.678 58 ns - 0.863 
Livestock 2.040 0.588 

Boissiera squarrosa Wildlife 0.320 0.173 58 ns - 0.961 
Livestock 0.395 0.175 

Astragalus sp. Wildlife 0.240 0.227 58 ns 0.915 
Livestock 0.155 0.186 

Scorzonera sp. Wildlife 0.270 0.111 58  *- 2.846 
Livestock 0.510 0.242 

Lactuca sp. Wildlife 1.485 1.241 58 ns 0.142 
Livestock 1.420 0.740 

**: p<0.01), (**: p<0.05)(, )ns: No significant ( 
 

Figure 1. Species composition chart with longevity in two sites under wildlife and livestock grazing. 
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The results indicate that, unlike the richness 
indices, diversity indices show a significant response 
to the type of grazing animal (p<0.01). Comparing 
species diversity indices show that the Shannon-
Wiener index in the wildlife grazing site (1.86) has 
increased significantly compared to in the livestock 
grazing area (1.61) (p<0.01). The Simpson index in 
the deer grazing area (0.79) also had a significant 
increase (p<0.01) so that the amount of this index in 
the livestock grazing area is 0.72. Therefore, deer 
grazing has a significant increase in terms of these 
two indices. The Evenness index revealed a 
significant reduction in the livestock grazing site 
(0.43) in comparison to the region under wildlife 
grazing (0.56) (p<0.01). There is no significant 
difference between the two study regions in terms of 
richness indices (Margalef and Menhinick), which 
means that the type of grazing animal does not have 
any significant effect on plant species richness. There 
is also no significant difference between the two 
study sites in terms of the number index.  

Discussion  
The canopy cover percentage of Colchicum kotschyi, 
Iris songarica and Stachys inflata which belong to 
the Liliaceae, Iridaceae and Lamiaceae families 
increased significantly in the wildlife grazing site  
 
 

while some species such as Artemisia sieberi and 
Scorzonera sp. (Compositeae) and Stipa barbata 
(Gramineae) showed a significant increase in the 
livestock grazing site. The decreasing of the shrubs 
canopy cover and the increasing of the plants of the 
mentioned families can be related to deer food 
preferences compared to those of sheep and goats. 
Deer graze shrubs better than other life forms [41, 
43]. According to studies by Bagheri et al. (2008), 
deer and sheep use the same life forms but their food 
preferences are not the same at different sites and 
times. Deer graze shrubs first while sheep prefer 
forbs and then shrubs; the results also showed that 
with livestock grazing, the forbs canopy cover 
percentage decreases and the proportion of shrubs 
increases. So, a reduction in this species’ percentage 
of canopy cover is to be expected and corresponds 
with the results of the studies by Aghajanlou and 
Mousavi (2006), and Jalilvand et al. (2007). Since the 
dominant livestock (sheep) graze forbs more than any 
other life forms, this causes a reduction in the 
proportion of Stachys inflata (Lamiaceae) in the 
livestock grazing area. These results were also 
confirmed by Firinioglu et al. (2007), Heydarian 
Aghakhani et al. (2010) and Louhaichi et al. (2012). 
Stipa barbata canopy cover (Gramineae) increased 
significantly in the livestock grazing site. This can be  
 
 
  Table3. Comparing diversity, richness and evenness indices in two areas under wildlife and livestock grazing using an independent sample 

t-test. 

Index Treatment Indices average Sd Df t 

Shannon (diversity) 
Wildlife 1.857 0.165 

58  **3.718 
Livestock 1.612 0.127 

Simpson (diversity) 
Wildlife 0.795 0.038 

58  **4.434 
Livestock 0.725 0.033 

Margalef (richness) 
Wildlife 3.717 

3.599 

0.313 

0.363 
58 0.784 ns 

Livestock 

Menhinick (richness) 
Wildlife 2.797 0.223 

58 1.401 ns 
Livestock 2.644 0.263 

Evenness 
Wildlife 0.563 0.059 

58 **6.279 
Livestock 0.431 0.030 

Number 
Wildlife 11.50 1.27 

58 ns - 0.383 
Livestock 11.70 1.06 

**: p<0.01)(, )ns: No significant ( 
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caused by a higher resistance of the Gramineae 
species and their final bud location; because their bud 
is on the soil surface and grazing pressure injuries on 
these plants are less than other life forms. Increasing 
annual species and resistance to grazing in the 
livestock site can be due to grazing pressure in this 
region. More livestock padding enlarges ecological 
nests and as a consequence, annual plants increase in 
the region. Thus, annual species’ canopy cover in the 
area with high grazing pressure (livestock grazing 
area) is more than in the wildlife grazing site. Studies 
by Fakhimi et al. (2007) and Pueyo et al. (2006) 
support this contention.  

There is no significant difference between the 
two regions in terms of the total canopy cover 
percentage. The presence of some shrub species like 
Cousinia sp., Echinops sp. and some of the 
Astragalus species (resistant to grazing) in the 
livestock grazing site cause the confidence level to 
decrease, significant to this difference and in spite of 
the fact that there is no significant difference between 
the two study sites, the conserved area plants have 
more canopy cover percentage [20]. 

The Margalef and Menhinick indices did not 
show any significant difference between the two sites 
and the study by Khani et al. (2011) confirms this; 
however, the wildlife and livestock grazing regimes 
can cause changes in diversity so that the greatest 
amount of diversity is observed in the deer grazing 
area; this can be a result of plant competition and 
medium grazing pressure as a factor in motivating 
plant growth and reproduction [21, 28, 50]. Plants’ 
inability to grow again after high grazing pressure 
leads to a reduction in the diversity and evenness of 
species [10, 47]. On the other hand, these parameters 
increase under medium grazing pressure because, 
with the reasonable utilization of rangeland, the 
richness of species and life forms is also preserved. 
Different studies support these results [15, 30, 31]. 
Tessema et al. (2011) investigated grazing effects 
(livestock and wildlife) on vegetation structure and 
showed that the diversity of species in light grazing 

sites (i.e., wildlife grazing and alternative livestock 
grazing) was significantly more than in the area with 
high grazing pressure (livestock). So, the aim should 
be to utilize sites on the basis of moderate grazing 
and managers should change those regions (high 
grazing pressure) to moderate grazing conditions until 
desirable and palatable plants replace undesirable 
species. The studies by Hendricks et al. (2005), 
Meligo (2006) and Khademolhosseini (2011) 
demonstrated that the highest level of the diversity 
and evenness of species exists at the lowest grazing 
pressure which confirms this hypothesis.  

The Simpson index changes from 0 to 1; this 
demonstrates the probability that two samples taken 
from a place randomly belong to one species. Thus, 
the closer this index is to zero, the lower the species 
diversity [10]. In this study, the Simpson index was 
0.79 in the deer grazing site and 0.72 in the livestock 
grazing area, which shows modest diversity [31]. The 
Shannon index is sensitive to scarce species and 
usually changes between 1.5 and 3.5 [40]. A higher 
level of this index shows a constant condition in 
terms of diversity. When the Shannon index moves 
closer to zero, diversity decreases intensely and this 
may indicate unsuitable environmental conditions or 
increasing environmental stresses [26]. In this study, 
the Shannon index was 1.86 in the wildlife grazing 
site and 1.61 in the livestock grazing area which 
demonstrates low diversity in the study sites [31]. 
Fakhimi et al. (2007) announced that diversity under 
different grazing pressures is not only related to 
grazing pressure changes, but also to the plants’ 
toleration of environmental stresses in arid regions. 
Fernandez-Lugo et al. (2009) investigated goat non-
grazing over a four-year period and noted that goat 
grazing cannot change diversity and richness.  

Since grazing cannot remove species completely 
in arid regions, the structure of the plant community is 
a more suitable factor for rangeland monitoring 
compared to diversity [13, 44]. The level of species 
diversity and richness is rather low in the study area 
because of the area’s location which causes low 
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precipitation in a desert and arid region. Given that the 
most important utilization of this region is for animal 
grazing, there are few useful herbal species among the 
species composition. Thus, it is necessary to pay 
attention to this issue in order to prevent more 
destruction and improve plant composition.  

4- Conclusions 
Species diversity is relatively sensitive to grazing, so 
it is a more suitable factor for monitoring rangelands 
in arid ecosystems. Range managers should take 
notice of this index, and its fluctuations and reduction 
as one of the factors for assessing an ecosystem’s 
resistance. According to these results, wildlife 
grazing does not cause any reduction in diversity. 
Thus, determining the regions with suitable potential 
is recommended in order to nurture wildlife. 
Attending to appropriate livestock distribution and 
the suitability of livestock numbers to range capacity 
can also be an effective way to prevent diversity 
reduction in a livestock grazing site.  
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