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Abstract 

The aim of the present study was to investigate the effects of grazing intensity on plant 
cover and floristic diversity of a juniper - oak rangeland ecosystem in the Mediterranean 
region. The research was conducted in an area, which is grazed mainly by goats, at Megalo 
Dereio in Evros region, northeastern Greece. Three experimental plots were selected in a 
rangeland dominated by Juniperus oxycedrus with the spontaneous presence of Quercus 
frainetto: 1) a lightly grazed plot, 2) a moderately grazed plot and 3) a heavily grazed plot. An 
area of 25 m

2
 in each plot was fenced in autumn 2008, in order to be protected from grazing. 

The plant cover, the species composition and the herbage production were measured in 
June 2010 and ecological diversity indices as well as the forage utilization percent were 
determined. The plant cover was significantly reduced by heavy grazing. The floristic 
diversity was not affected by the different grazing intensities. There was however, a 
significant reduction of it where protection from grazing was applied. 
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Introduction 

Biodiversity plays an essential role to all levels of the ecosystem service 
hierarchy: as a regulator of supporting ecosystem processes, as a service 
and as a good that is subject to valuation (Mace et al. 2012). Consequently, 
one of the main challenges for rangeland managers is to identify effective 
grazing management strategies in order to maintain biodiversity and 
enhance multiple rangeland ecosystem services. 

It is well substantiated that grazing pressure is an important 
determinant of plant diversity in rangeland ecosystems (Dorrough et al. 
2007, Yayneshet et al. 2009). Grazing effects, in natural plant communities, 
include changes to vegetation structure and composition as certain species 
are favoured by grazing so that their numbers and cover will increase, while 
others are disadvantaged and will reduce in number and cover (Belsky 
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1992). Furthermore, livestock grazing is considered essential in maintaining 
species diversity, as in many Mediterranean ecosystems it has been 
decreased when grazing was removed (Noy- Meir et al. 1989). 

On the other hand, livestock grazing is considered as the most important 
factor of soil erosion and consequently desertification in the Mediterranean 
region (Papanastasis 1998). Defoliation of vegetation by the grazing animals 
results in reduced plant cover which is essential for combating soil erosion. 
The degree of plant cover reduction is seriously affected by grazing 
intensity (Papanastasis and Noitsakis 1992). 

The aim of this paper was to evaluate the effect of different grazing 
intensity by small ruminants on plant cover and floristic diversity of a 
juniper - oak rangeland ecosystem in the Mediterranean region. 

 
Materials and methods 

The study was conducted in the area of Megalo Dereio which is located 
in Evros prefecture, northeast Greece at 380 m a.s.l. The climate of the area 

is classified as sub-Mediterranean, with a mean air temperature of 13.7 C 
and an annual rainfall of 560 mm. The study area extends in the 
thermophilous deciduous oak zone i.e. Quercion frainetto subzone sensu, 
Dafis (1973) and Horvat et al. (1974) and is dominated by Juniperus 
oxycedrus with the spontaneous presence of Quercus frainetto. The area is 
grazed mainly by goats. Three experimental areas of similar vegetation but 
with different grazing intensity were selected: i) a lightly grazed, ii) a 
moderately grazed and iii) a heavily grazed. An area of 25 m2 in each plot 
was fenced in the autumn of 2008, in order to be protected from grazing. A 
similarly-sized area was assigned next to the fenced plot for comparison. 
The sampling of herbaceous vegetation (the number of species, frequency 
of occurrence and herbage yield) was carried out in four 0.5 m x 0.5 m 
quadrats in every grazed and protected plot in June 2010. The difference of 
fenced and open plots yield was used to calculate forage utilization percent. 
It was calculated to be 20% in the lightly grazed plot, 50% in moderately 
grazed plot and 70% in the heavily grazed one. Four transect lines of 20 m 
long were established in every grazed plot. The plant cover was measured 
by using the line-point method (Cook and Stubbendieck 1986) in June 2010. 
Contacts were obtained every 20 cm.  

The nomenclature of the recorded taxa follows Strid and Tan (1997, 
2002) and Tutin et al. (1968-1980; 1993). Floristic diversity was determined 
by the number of species (N), the Shannon-Wiener diversity index (H’), the 
Simpson diversity index (D) and the Berger-Parker dominance index (d). The 
formulae of the indices are given below (Henderson 2003): 
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where S is the maximum recorded number of taxa, pi is the proportional 

abundance of the i-th taxa, Nmax is the number of records of the dominant 
taxon and NT is the total number of records.  

General linear models procedure (SPSS 18 for Windows) was used for 
ANOVA. The LSD at the 0.05 probability level was used to detect the 
differences among means (Steel and Torrie 1980). 

 
Results and Discussion 

Species richness and floristic diversity, as described by the diversity 
indices and by Berger-Parker dominance index, were significantly higher 
when grazing was applied (Table 1). Floristic diversity tends to be higher in 
the heavily grazed plot compared to both moderately and lightly grazed 
ones, but this increase did not produce significant results with the 
exception of the Berger-Parker dominance index. No significant interactions 
between the grazing intensity and the grazing protection treatments were 
recorded (Table 1). 
 
Table 1. Floristic diversity indices of the different grazing treatments. 

 L G M G H G  Significance 
 G P G P G P LSD PT GI PTxGI 

N 5.75 3.00 8.25 4.00 7.75 6.33 1.78 * ns ns 
H’ 1.39 0.78 1.24 0.98 1.68 1.29 0.32 * ns ns 
D 4.68 2.05 3.63 2.30 5.20 3.20 0.93 * ns ns 
d 0.40 0.70 0.51 0.62 0.35 0.46 0.09 * * ns 

LG, Lightly Grazed; MG, Moderately Grazed; HG, Heavily Grazed; G, Grazed plot; P, Protected 
plot; PT, Protection from grazing treatment; GI, Grazing Intensity; LSD, Least significant 
difference 
*P≤0.05; ns, non significant 

 
Many authors have found that grazing abandonment leads to a decrease 

in plant species richness (Poschlod et al. 2005, Guretzky et al. 2007). 
Cessation of livestock grazing modifies both the disturbance regime and 
interactions among plant species (Marc et al. 2003). Thus, the reduction of 
floristic diversity found in the present study could be related to dominance 
of woody species such as Juniperus oxycedrus subsp. oxycedrus and Cistus 
incanus subsp. creticus in the protected plots (Kyriazopoulos et al. 2010).  
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The plant cover decreased progressively as grazing intensity increased. 
Its lowest value was recorded in the heavily grazed plot (Figure 1). Similar 
results have been reported by Kyriazopoulos et al. (2010) in an open 
coppice oak forest located close to the study area. Livestock consume the 
aerial parts of vegetation and involve mechanical actions such as trampling 
(Crawley 1997). Thus, light grazing would have a profound effect on 
vegetation recovery. This drastic reduction of plant cover may increase the 
risk of soil erosion. Moreover, bare soil was limited in the lightly grazed plot 
compared to the moderate and heavily grazed plots (Figure 1). Apparently, 
these results confirm that grazing causes a reduction in vegetative cover 
(Pluhar et al. 1987, Hill et al. 1992). 

 

a

ab

b

a

a

a

b

a
a

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Lightly Grazed Moderate Grazed Heavily grazed

Plant cover Litter Bare Soil

 
Figure 1. Cover (%) in the different grazing intensities. Means within each 
group followed by the same letter are not significantly different (P≤0.05). 

 
Conclusions 

Protection from grazing reduced floristic diversity. Heavy grazing slightly 
increased floristic diversity in comparison to light and moderate grazing. 
However, it resulted in a drastic reduction of plant cover, which may 
increase the risk of soil erosion. Thus, moderate grazing could be 
considered as the most appropriate grazing intensity as it slightly decreased 
plant cover and can enhance floristic diversity. 
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