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Botanical composition of the main pasture types in Sakar and the Strandja region

1 2 3V. Vateva , K. Stoeva , D. Pavlov *
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2Experimental station of Agriculture, 1 Dimitrov Square, 8300 Sredets, Bulgaria
3Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Natural meadows and pastures are some of the most valuable ecosystems, which oversee a wide variety of plant species. Exploration of the 
biodiversity of the pasture swards and meadows in the region is mainly to familiarize and with a view to their protection and conservation. Evaluation of the 
botanical composition of meadows and pasture swards is important for establishing the dominated groups, their variability and relation to productivity and 
biomass quality. The aim of present study is to analyse the changes in the botanical composition of the main grassland types in areas of Sakar and Strandja, to 
make comparative environmental assessment of changes occurring in the botanical composition of pasture swards in the two similar regions. The observations 
demonstrate that the main types of grassland swards in Sakar and Strandja are cereal-forbs. In the area of Strandja they occupy a greater proportion compared 
to the pastures of Sakar. In Sakar participation of leguminous species is greater than that of the Strandja mountain. From cereal species the most dominant are 
the species from the genera Festuca, Bromus, Andropogon, Agrostis, Cynodon  Lolium. In the leguminous species dominate representatives of Trifolium and 
Lotus. In the group of forbs the greatest is the participation of the genera Achillea, Hypericum, Plantago, Centaurea, Convolvulus.

Keywords: Strandja, Sakar, environmental factors, environmental analysis, natural pasture associations, botanical composition
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Introduction Material and methods

Environmental factors are a permanently changing magnitude. In three consecutive years (2008 – 2010) the most typical 
As a component of the ecosystem natural grassland communities representative and used in Sakar and Strandja natural pastures 
are relatively rapidly changing systems under the influence of the were investigated. In the first year, after a detailed description and 
environmental factors and the various anthropogenic impacts. They registration of constituent species the specific type of pastures was 
are changing, both in positive and in negative direction. Pastures in a determined (Table 1). The marked swards are with different location 
given area are an integral part of natural grasslands where with the and method of use. Monitoring stations are located at various 
changing environmental factors the species composition and the altitudes, exposure and slope. In Sakar pasture types point № 1 and 
proportion of its individual components and groups alter. № 2 are used in combination, and the other three are for grazing. In 
Ecologization of natural grass communities should be at the local Strandja pasture types of point № 1 and № 5 are used in 
and global level in order to preserve their integrity and identity (Frank combination, but points № 2, № 3 and № 4 as pastures.
et al., 1998). Actually, species diversity allows it to overcome the Each grass type in the two regions was explored by itinerary 
adverse effects of the environment more easily. Over time due to method by diagonals. To determine the composition of the grassland 
changing environmental factors, changes in the composition and types in flowering stage, samples were taken and after analysis 
quantity ratio of constituent species of grasslands have been (separating by groups) the botanical composition of the grass was 
monitored (Sanderson et al., 2001). Grassland species composition established. Plant species were determined by Yakimova et al. 
is changed also due to the system of utilization (Gutauskas, 2003; (1979). The main groups composing swards were determined as 
Vateva and Stoeva, 2011; Stoeva and Vateva, 2011; Watkinson and percentage from the total number for each point of measurement. 
Ormerod, 2001), where frequent change is negative, and in the With years of observation changes were noticed that occur in 
composition of the grass sward low quality species (forbs) began to species composition, under the influence of environmental factors 
dominate. Many of the constituent species possess ecological and the influence of the type of utilization.
plasticity (Mitev and Belperchinov, 2000) and are adaptable to a Sakar and Strandja region belong to the territory of 
changing climate, but some of them disappear forever from grass Southeastern Bulgaria. As a well-formed mountain massifs Sakar 
composition. Then a change of the type of pasture sward is and Strandja locations are with close and similar environmental 
observed. parameters. Up to 90% of the soils are leached and the climate is 

The aim of this study is to determine the composition of the main with marked Mediterranean influence. In Strandja the Black Sea has 
types of grassland in the Sakar and Strandja region, to trace the an impact. These conditions determine the climate of the two regions 
changes that occur in the composition of the registered pasture and as warm, arid and unsuitable for growing certain agriculture crops. 
to make comparative analysis of the species composition of the Very typical are the dry periods in summer, often spotted with intense 
grassland swards in both regions. and torrential rains, mild winter with snow that sometimes lasts till 
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one month. The rate of rainfall in both areas is lower than the rate for availability.
the country. An area with less rainfall is Sakar region. This trend The percentage contribution of grass species by groups in a 
continued during the study period, although in both areas annual sward determines the type of pasture, its condition, uses and gives 
rainfall amounts vary considerably. For example, the first year is dry the appearance of the landscape in the area. The presence of 
with quantities of precipitation in Sakar and Strandja 496.2 mm and botanical species is variably influenced by many factors. Limiting 
479.7 mm, respectively, and the third year is unusually wet with high climatic indicators and usage are the main factors playing an 
precipitation, with total annual rainfall in Sakar – 751.8 mm and important role on the condition of the sward, vegetative development 
849.3 mm in Strandja. With higher rainfall is the second year of and changes in its composition.
study, but the differences are not so great. The average annual air Under similar soil and climatic conditions Sakar and Strandja 
temperature in Sakar and Strandja is higher than the rate for the region grass composition component botanical groups of legumes, 
country (Figure 1). In Sakar the rate of the average air temperature is cereals and forbs largely overlap, but there are lots of differences. 

The analysis on the contribution of plant species surveyed building 
phytocenoses showed that grass cover in both regions is composed 
mainly of perennial grasses – 37.4% and perennial and annual forbs 
– 35.0%. Cereal and forbs representatives occupy a slightly larger 
share (38.2 and 35.3%) in Strandja compared with swards in Sakar 
(36.5 and 34.6%). Legumes representatives take an average of 
27.7%. In Sakar the existing legumes and grasses are higher - 
28.8% compared to 26.5% in Strandja.

The participation of the groups making up the grass association 
in the studied areas varies depending on the specific combination of 
soil and climatic conditions and topography of individual points.

Two-way cluster analysis showed that perennial grasses have 
the greatest participation in Kirovo point and the least in Evrinozovo 

higher by 0,7°C, while in Strandja it is higher by as much as 1,6°C. 
Much higher, however, is the average air temperature during the 
three years of research in both areas. The differences are in the 
range of up to 1,4°C for Sakar and for Strandja – 0,7°C. This leads to 
the conclusion that for the climate in Sakar significant warming is 
observed.

Results and discussion

Negative trends in climate change (global warming) lead to 
changes in the natural grass associations. Climate change is in the 
direction of warming by increasing temperatures and reducing water 

Table 1. Type and topological coordinates of the investigated pasture swards in Sakar and Strandja 

Sakar

Type

1. Agrostis vulgaris –

Festuca fallax

2. Agrostis vulgaris

–Festuca fallax

3. Cynodon dactylon –

Lolium perenne

4. Andropogon (Dichanthium)

ischaemum

5. Festuca (Vulpia) myuros–

Bromus sp.

1. Hordeum crinitum 

(Taeniatherum caput-medusae)-

Trifolium nigrescens

2. Cynоsurus cristatus-Lolium 

perenne–Trifolium subteraneum

3. Agrostis alba var. vulgaris-

Cynosurus cristatus-Lolium perenne

4. Cynodon dactylon–

Lolium perenne

5. Avena flavescens-Cynosurus

cristatus–Lolium perenne

Under top Kartalka, west, 4°,

500 m.asl

Under top Karaburun, north-west,

10°, 530 m.asl

Locality Koryata, low land area 

390 m.asl

Under top Kayraka, south-west, 3°, 

370 m.asl

Under top Kerimor, north-west, 6°

300 m.asl

v. Momina Tzarkva, low land,

350 m.asl

v. Kirovo, west, 4°,

300 m. asl

v. Dolno Yabalkovo, north-east,

4°, 290 m.asl

v. Evrenosovo, north-west, 3°,

280 m.asl

v. Brashlyan south, 5°,

380 m.asl

Type
Location, exposition,

slope, altitude 
Location, exposition,

slope, altitude 

Strandja

Figure 1. Rate of annual rainfall (mm), and average air
temperature (°C), in Sakar and Strandja vs. standards
in Bulgaria
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Figure 2. Two-way joining cluster results –
distribution of groups by puncts
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point (Figure 2). Legumes are in the highest amount in point Momina representatives of 33 genera (Figure 5). The greatest is the 
tzarkva, the least in Dolno Yabalkovo station. Forbs have the highest contribution of the genera Achillea, Hypericum, Plantago, 
share in points Dolno Yabalkovo, Kartalka and Karaburun and the Centaurea, Convolvulus, etc. The other genera are rare and only at 
least in Kairyaka and Koriyata. specified points.

The participation of individual grass species associations is 
usually linked to their adaptability, stability and durability. These are 
the specific characteristics that determine the dominant power of the 
genera which the species belong to.

Summary analysis of the participation of plant species indicates 
that in the group of cereals together there are representatives of 19 
genera. The most common and dominant representatives are of the 
genera Festuca, Bromus, Andropogon (Dichanthium), Agrostis, 
Cynodon, Lolium (Figure 3). Pasture type Cynodon dactylon – 
Lolium perenne stands out significantly as the dominant type.

The group of leguminous grass species are representatives of 

Observations of the three years show that in Sakar the largest 
presence of legume component in pastures has the type Agrostis 
alba var. vulgaris – Festuca fallax (points 1 and 2) and Cynodon 
dactylon–Lolium perenne (point 3). In Strandja they participate in a 
very stable position in grassland types Agrostis alba var. vulgaris – 
Cynosurus cristatus–Lolium perenne (point 3) and Avena 
flavescens – Cynosurus cristatus–Lolium perenne (point 5). In both 
regions the most favorable climatic conditions for the presence of 
legume swards components are in the third year.

Participation of cereal species in the three years of observation 
showed a steady presence in the swards in Sakar region, and eight genera. The most numerous are the representatives of the 
significant variation in the percentage of their participation in genus Trifolium, which dominates and stands out above the other 
Strandja. High, and with the participation of 46 to 54% is the species (Figure 4). Second ranks the genus Lotus. The other genera 
presence of cereal pasture type Agrostis vulgaris – Festuca fallax are less common.
(points 1 and 2), Andropogon (Dichanthium) ischaemum (point 4) From the forbs* group in the studied regions together there are 
and Festuca (Vulpia) myuros – Bromus sp (point 5). In Strandja 
region with low participation over the years remained pastures of the 
type Agrostis alba var. vulgaris–Cynosurus cristatus–Lolium 
perenne (point 3), and in the other four points the presence of 
cereals varies in the range of 6–89%. The most stable and the 
highest during the years is the presence of cereal species in 
grassland swards such as Hordeum crinitum (Taeniatherum caput-
medusae)–Trifolium nigrescens (point 1) and Cynosurus 
cristatus–Lolium perenne–Trifolium subteraneum (point 2). 
Unfavorable for the presence of cereal grass composition of species 
in both regions is the third year.

Conclusion

Biodiversity of natural grazing associations Sakar and Strandja 
region consists of many annual and perennial herbaceous 
representatives of legumes, cereals and forbs species. Vegetating in 
similar and almost identical environmental conditions, they vary in 

Figure 3. Domination of cereals
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type, species presence and proportion of the grass cover. The main mixed grass stands of red fescue and meadow grass. Journal of 
pasture types in Sakar and Strandja are cereal-forbs. In Strandja Mountain Agriculture on the Balkans, 3, 5, 620-626.
they occupy a greater share compared to pastures of Sakar. In Sakar Sanderson MA, Tracy BF, Skiner RH, Gustine D and Byers R, 
participation of legume species is greater than that of Strandja. From 2001. Changes in the plant species composition of northeastern 

th stcereal species the most dominant are the representatives of genus grazing lands during the 20  century. In: Proceedings of the 1  
Festuca, Bromus, Andropogon, Agrostis, Cynodon, Lolium. In National Conference On Grazing Lands. Las Vegas, NV, 5-8 Dec. 
legume species dominated the species of Trifolium and Lotus. In 2000, National Association of Conservation Districts, Washington, 
forbs the greatest participation had the genera Achillea, Hypericum, pp.365-373.
Plantago, Centaurea, Convolvulus. Stoeva K and Vateva V, 2011. Description of the nature of pasture 

swards South east Bulgaria (Strandja forest) in the different places 
and different utilization. XIV International Conference 1-4 August 
2011 «Agricultural Science – Agricultural production Siberia, 
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