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Productivity and grass density of the main types of pastures in Sakar and Strandja region

V. Vateva*
Department of Engineering and Technologies, Faculty of Technics and Technologies, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Grassland associations are natural resource, which in their proper use might affect the welfare and economic development of the region in which
they are located. In Sakar and Strandja regions such herbaceous plant associations occupy about 107.3 thousand hectares. Only in those regions of the
country there is a favorable combination of environmental and climatic conditions allowing almost all year round utilization of pasture grass associations. They
are the main potential to supply feed for the animals. In this experiment, the goal is to tracce and identify the productivity of natural pasture grass associations in
Sakar and Strandja mountain. Observations were performed on the most typical, the most common and most used pastures located in these regions. The
density of the pasture types was established. A comparative analysis of productivity of fresh mass and dry pasture grass of Sakar and Strandja region was
performed. The results show that the pasture types in Strandja region possess higher density and greater productivity than those in Sakar region. With the
highest density in Sakar region are the grassland type Agrostis capillaris — Festuca fallax, with a density of up to 1972 pieces/m’ at least. In Strandja region
pasture type Agrostis capillaris — Cynosurus cristatus — Lolium perenne reaches density 3716 pieces/m’. These types of pastures are distinguished with the
highest productivity of fresh and dry biomass. In Sakar region from pastures of type Agrostis capillaris — Festuca fallax 16680 kg/ha green mass and 4920 kg /ha
dry matter can be obtained, and in Strandja region from grassland of type Agrostis capillaris — Cynosurus cristatus — Lolium perenne, 31700 kg/ha fresh mass
and 7380 kg/ha dry matter can be obtained.

Keywords: Sakar and Strandja, climate factors, pasture types, density, productivity

(Meshinev et al., 2005; Petkova et al., 1999; Whitte and Vanasseld,
2006), and this decreases the productivity or quality of herbaceous
plant associations. In Bulgaria natural grass associations occupy
about 1,817,000 hectares, representing 33.4% of the total area of

Introduction

When talking about natural pasture associations, we mean
those herbaceous ecosystems of a region that are constantly used

as pastures for permanent grazing. They are an important base for
the present prosperity of farming in the region and in the country.
Expectations will be guaranteed if itis known what the productivity of
grazing associationsis.

Productivity of natural pasture associations is quantitative and
has very limited magnitude (Gherbin et al., 2007; Stoeva and
Vateva, 2009; Todorova et al., 2001). It depends on many factors
(Mitev and Belperchinov, 2001; Todorova and Mikhailova, 2001;
Todorova et al., 2003) but having in mind that it does not apply any
measures for its improvement, its determined mostly depends on
natural conditions and climate in the region. Pasture biodiversity is
often under threat because of improper and fraudulent utilization

the country, of which 162,000 hectares are concentrated in Strandja-
Sakar region. Grassland types representing two neighboring
regions differ in their composition and productivity.

The aim of this study was to trace the status of the two typical
pasture regions, to make an assessment of their productive
capabilities and to provide guidelines for their proper use.

Material and methods

Observations were carried out for three consecutive years
(2008, 2009 and 2010) on the most common, most representative

Table 1. Type, distance from vicinity place and uses of pasture in Sakar and Strandja points of observation

Type of pasture at points

Distance from the vicinity and method of use

1. Agrostis capillaris — Festuca fallax
2. Agrostis capillaris — Festuca fallax

14 km, combined
10 km, combined

% 3. Cynodon dactylon — Lolium perenne 4 km, pasture
w .
4. Andropogon ischaemum 4 km, pasture
5. Festuca myuros — Bromus sp. 5 km, pasture
1. Hordeum crinitum — Trifolium nigrescens 8 km, combined
® 2. Cynosurus cristatus — Lolium perenne — Trifolium subterraneum 6 km, pasture
g 3. Agrostis capillaris — Cynosurus cristatus — Lolium perenne 4 km, pasture
)

4. Cynodon dactylon — Lolium perenne

5. Avena flavescens — Cynosurus cristatus — Lolium perenne

5 km, pasture
10 km, combined

* e-mail: vili13@gmail.com
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and most used natural pasture associations for the region. After
visiting the two regions monitoring stations are marked and the
pasture type is determined by constituent species. Table 1
summarizes the type of pasture areas under surveillance, their
distance from the location and the manner of utilization.

Productivity of grassland types which are used combined was
established in pasture and hay maturity, and those which are used
as grazing pasture are determined at readiness for grazing. The
density of the grass is reported per 1 m’. Productivity is determined
by the fresh and dry matter and the influence of climate factors on the
yields obtained is traced. For comparison the real productivity is
expressed in pasture maturity.

Results and discussion

Growth, development, productivity and quality of the biomass of
natural pastures depend on the habitat conditions. The most
important is the location of the grass, the soil and climatic conditions.
In addition, methods of use and any other anthropogenic
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Sakar

interference can lead to positive or negative consequences and
changesin the composition and quality of the grass.

Located in Southeastern Bulgaria, Sakar and Strandja region
are close in location and soil conditions. This part of Bulgaria is one
of the hottest in the country. Itis characterized by better provision of
moisture in the winter, and frequent droughts in the summer. Spring
is pretty well secured with moisture and autumn is often warmer and
dry compared to the other regions of the country. Climatic conditions
during the years of study are with deviation from the established
norms in both areas (Figure 1). Obviously the total annual rainfall in
first year of observation in both regions is much lower than
established norms. In normal precipitation of 631 mm in Sakar and
650 mm in Strandja the annual rainfall in both regions does not even
reach 500 mm. The first year (2008) was marked as a dry year.
Extremely dry months for both regions are February, March, July,
August and October. Very different is the situation in the next two
years, characterized by much higher precipitation quantities,
especially in the third year. In this reporting year the annual amount
of precipitation in both regions significantly exceeded the
established standards. The excessive rainfall during the months of
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Figure 1. Annual rainfall (mm), (a) and average annual air temperature (°C), (b) by years of research from

2008 to 2010, and the rate for Sakar and Strandja

Figure 2. Pasture located in zones 400 to 600 m.alt. in Sakar (a) and Strandja (b)
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January, February, March and July is unusual for both regions and in
July (for Sakar 174 mm and Strandja 176 mm), due to series of very
heavy and intense rainfall.

In terms of average temperatures summary it can be said that
the three-year observation period was warmer and the three years
are with higher temperatures than the norms of the regions (Figure
1b). A significant increase in temperature is observed in February,
March, June, July and August.

Pasture types in Sakar and Strandja regions have rich diversity
of botanical groups. In their composition and nature these
associations are a unique gene bank of species and groups, some of
which are distinctive and unique to these two regions. On Figure 2
are shown typical pasture grass associations from the higher zone of
the two regions. Apparently they are fresh, with high density and the
presence of many grass species.

The density of the grass is an important indicator that takes into
account the presence and density of constituent species. Itis also a
variable whose values vary depending on many factors. For density
greater role had the influence of climatic factors and the system of
utilization. The density is also important for the productivity of the
grass association. As shown in Figure 3, the density of the observed
pasture types in both regions is the lowest in the first year of
observation. This is due to poor vegetative development of the
grasses due to low water availability that year. During the second
and third years the density increases 2 - 5 times in the Sakar region
and 1.5to 2.5 times in Strandja region. An important role in the case
of increasing density in the second and third years of observation
plays the higher water supply during those years and systematic
grazing and mowing of the grass. Comparing the density of
grassland types in both regions it can be established that in the
Sakar region density is lower than in the Strandja region, which is
explained by the different botanical presence of the species in the
composition and the lower precipitation in the Sakar region.
Associations with good density in Sakar can be said to be pasture
type Agrostis capillaris — Festuca fallax with density reaching at least
1972 pieces/m’ and pasture type Andropogon ischaemum with
density at least 1828 pieces/m’. In Strandja high density is observed
for pasture type Agrostis vulgaris — Cynosurus cristatus — Lolium
perenne with density reaching at least 3716 pieces/m’ and pasture

Sakar
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Table 2. Yield of fresh biomass from the grass associations
in Strandja and Sakar

Yield of fresh biomass, kg/ha, Strandja

Points

2008 2009 2010 Average
1 13200* 14800° 21720° 56173.3°
2 12800* 12600° 21280° 53960.0°
3 18800***  19400** 31700 79700.0**
4 11980° 17000* 18000**  51600.0°
5 11200° 24780*  25250***  54010.0°
Average 13584 17716 23590 18297

Yield of fresh biomass, kg/ha, Sakar

2008 2009 2010 Average
1 8800** 11800** 16680** 12426°
2 7400* 10600° 15040° 11013°
3 6000° 9600° 12220° 9273°
4 6800** 10800° 14540° 10713°
5 6000° 9600° 12080° 9226°
Average 7000 10480 14112 10531

*Differences among the variants by columns are
statistically significant if they do not have an equal letter

type Avena flavescens - Cynosurus cristatus - Lolium perenne with
density atleast 2900 pieces/m’.

In regions such as Sakar and Strandja feeding of farm animals
relies primarily on products derived from pasture grass
associations. It does not matter how you use them, whether for hay
or pasture, grass natural associations are a valuable source of
vitamin nutritious food for livestock. Productivity of pasture types and
all other parameters characterizing the state of a grass cover is
variable dependent primarily on the manifestation of climatic factors.
Table 2 shows productivity of fresh mass of the main types of
grasslandin Sakar and Strandja region.

The yield of fresh mass varies considerably by year and points

Strandja
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Figure 3. Density of grassland types (pieces/m” at least) in Sakar and Strandja region, by year of study 2008 - 2010
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Table 3. Yield of dry matter from the grass associations in
Strandja and Sakar

Points Yield of dry matter, kg/ha, Strandja
1 3320* 3400° 5040° 3920.0°
2 3600** 3540° 5420* 4186.6°
3 4400*** 4500* 7380 5426.6°
4 3260° 4700* 5000 4320.0°
5 3200a 6470*** 6600 54233
Average 3556 4522 5888 4655
Yield of dry matter, kg/ha, Sakar
1 3400* 4920* 4920* 4413
2 3100” 4400° 4400 3966
3 3040° 3700* 3700° 3480”
4 3200° 4200° 4200° 3866°
S 3000° 3400¢ 3400° 3266°
Average 3148 4124 4124 3799

*Differences among the variants by columns are
statistically significant if they do not have an equal letter

of observation. The first year both regions reported lower yields of
fresh mass. At low water supply this year yields of fresh mass in the
Sakar region were from 6000 to 8800 kg/ha, while in Strandja region

1-Strandja  2-Sakar 1 3 5

they were twice as high at 11200 to 18800 kg/ha. In the second year
the yield of fresh mass in the Sakar region increased from 1,1to 1,6
times, and during the third year of observation compared to the
second one the increase is 1,1 to 1,3 times. During the three years of
exploration the first points exceeds the other points and the
difference was statistically significantat P<0,05-0,005.

In Strandja region increase of yields is not observed in this
sequence. The yields in some of the points in the first and second
years are almost equal. Equal yields were observed in some points
in the second and third year as well. Overall, during the three years of
observation yields of fresh mass in the Strandja region are higher.
This is due both to better supply with moisture and a more stable
presence of grass species and groups and higher density of
associations in this region. As with density, greater productivity of
fresh mass is accounted for by the type of grassland association
Agrostis capillaris — Festuca fallax, with yields reaching up to 16680
kg/ha and Andropogon ischaemum with yields reaching 14540
kg/ha. The same is the situation in Strandja region, there is also a
best productivity feature type pasture with the best density. In
pasture type Agrostis capillaris — Cynosurus cristatus — Lolium
perenne, fresh mass yield is up to 31700 kg/ha and in pasture type
Avena flavescens — Cynosurus cristatus — Lolium perenne the yield
of fresh mass is 25250 kg/ha. In Strandja point three exceeds the
other points and supplies the highest yield of fresh matter. The
difference is statistically significant at P<0,05.

Productivity of dry mass follows the trend of productivity of fresh
mass (Table 3), with the difference that the increase in dry matter

2008 2009 2010

Figure 4. Profile of productivity of dry matter of grass associations in Strandja and Sakar by points and years
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Table 4. Influence of factors on dry matter yield for Strandja and Sakar

Factors SS d.f. MS F p %
Regions 18871143 1 18871143 937 0.000000 14.76
Point 2247589 4 561897 28 0.000000 1.76
Year 47371954 2 23685977 M"77 0.000000 37.06
Regions*Point 27095771 4 6773943 336 0.000000 21.20
Regions*Year 10585120 2 5292560 263 0.000000 8.28
Point*Year 6429303 8 803663 40 0.000000 5.03
Regions*Point*Year 13719451 8 1714931 85 0.000000 10.73
Error 1509800 75 20131 1.18
yield inthe second year is not so great compared to the first year. The References

increase in dry matter yield in the third year compared to the second
year is only expressed in some of the observed types of pastures.
Maximum yield of dry matter in the Sakar region is obtained from
pasture type Agrostis capillaris — Festuca fallax — 4920 kg/ha, while
in Strandja region — from Agrostis capillaris — Cynosurus cristatus -
Lolium perenne—-7380 kg/ha.

Figure 4 shows a summary profile for dry matter yield in the two
regions, in the five points for three years. There can be seen that
yields are higher in the pastures of Strandja, in the first and second
pointin 2009 and 2010.

Table 4 reflects the influence of the factors in the two regions
(Strandja and Sakar) at the points by years and their impact on the
yield of dry matter. The greatestimpact on productivity has the yeara
factor (37.06%), then the interaction regions — points (21.20 %) and
inthe third place is the effect of regions (14.76 %).

Conclusions

Density and productivity of pasture types associations depends
on the manifestation of climate factors especially moisture supply
during the growing season.

Pasture types in the Strandja region are characterized by higher
density and better productivity of fresh and dry biomass. Grassland
of type Agrostis capillaris — Festuca fallax is characterized with the
best density and productivity in the Sakar region where at least 1972
pieces/m’ were repoted, and yield of fresh and dry biomass reaching
16680 kg/ha and 4920 kg/ha.

In Strandja region with the best quantitative indicators are
pastures of type Agrostis capillaris —Cynosurus cristatus — Lolium
perenne, respectively, with density reaching at least 3716 pieces/m’,
and yields up to 31700 kg/ha fresh mass and 7380 kg/ha dry matter.
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