
The original version of communities remained in areas 
where the bison rested (fig. 1). The area was last plowed 
for agriculture 27 years ago. Three tall and long-
rhizomatous grasses of the upland group made up most of 
the vegetation: Calamagrostis epigeios, Bromopsis inermis 
and Elytrigia repens. These species are known for high 
vegetative migration, large biomass, as well as longevity in 
a particular site.  This allows them to accumulate in 
maximum density in the above- and below-ground layers, 
occupying 100% of the above-ground layer. The soil layer 
was characterized by a relatively high richness of root 
systems. Hard leaves and shoots slowly decompose and 
form a layer up to 3 cm, which impedes growth of new 
shoots. 

The primary grouping is characterized by a minimal level 
of species density and richness: on study plots an average 
of only 10 species of vascular plants, and on all the plots 
only 32 species were found (table 1). These groupings 
were characterized by cenotic density and were not open to 
succession to most of the meadow plants. 

Achillea millefolium, Convolvulus arvensis, Poa 
angustifolia and Polygonum convolvulus were found with a 
high level of regularity. 

Agrostis gigantea, Galium mollugo and Rumex acetosa 
were common among the moist-meadow species.
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Primary community
In four years the bison created a community consisting of aftergrass 

vegetation on part of the meadows. This microcommunity makes up 
38% of the area of vegetation (fig. 1).  Aftergrass is characterized by 
more moisture and more tender shoots than the hard and low-nutrient 
above-ground shoots of mature Calamagrostis epigeios and other tall 
grass species. European bison preferred to graze on aftergrass 
throughout the season and thus constantly maintain this 
microcommunity.  As the grasses are grazed down, the amount of 
sunlight reaching the soil surface increases. As a result, the soil 
becomes warmer and drier during the day. Aftergrass microcommunities 
are characterized by fewer shady areas and a low level of soil moisture 
(fig. 2). 

The ecological consequences of grazing are an increase of species 
diversity by 1.3 times and species density by 1.7 times (tab 1). An 
increase in soil dryness results in an increase in the share of aftergrass 
communities among upland meadow species from 50 to 66% (tab. 2). 
Artemisia absinthium, A. campestris, Berteroa incana, Clinopodium 
vulgare, Conium maculatum, Dianthus deltoides, Festuca rubra, 
Geranium pusillum, Myosotis arvensis, Plantago lanceolata, Potentilla 
argentea, Turritis glabra and others begin to appear.

The presence of long-rhizomatous cereals significantly decreases. 
Woodreed (Calamagrostis) cannot tolerate even low levels of grazing 
on sandy soils and quickly drops in numbers, while bromegrass 
(Bromus) and wheatgrass (Agropyron) sharply decline in numbers and 
vitality when grazing intensity increases.  The role bunchgrass (Agrostis 
gigantea) mixed with long-rhizomatous grasses (Poa angustifolia, 
Festuca rubra) and bunch-grass microcommunities increases in the 
composition of aftergrass. With intensive grazing these grasses put out 
more shoots in the above-ground layer and intensify vegetative 
reproduction. These forms are less easily trampled and form a thick and 
tender aftergrass.
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These micro-sites are made up of bare areas of soil cleared of meadow vegetation by the 
bisons' hooves and wallowing. The bison prefer to use the same spots over and over. 
Round bare patches of ground form as a result. Wallow sites on the meadows in this study 
were from 5 to 90 sq m in size.  At the time of research, wallow sites covered 2% of the 
meadow area (fig. 1). Soil compaction is higher on wallow sites, making the soil warmer and 
drier. The microclimate of wallow sites is characterized by less moisture and shade (fig 2).

Pioneer phytocenotic low-density groups formed on 5 to 20% of wallow sites.  Species 
diversity of vascular plants increased by 2.1 times, while species denseness by 2.5 times 
(tab. 1). The species composition of all environmental and phytocenotic groups of plants 
increased (tab. 2). This is mainly due to plants which are poor competitors – annuals and bi-
annuals. Their share in the microcommunities of aftergrass makes up only 20%, in primary 
communities – 25%, and on wallow sites – 37%. Alluvial species are the most active on 
wallow sites, among which there are many plants with short reproductive cycles: 
Chenopodium album, C. polyspermum, C. urbicum, Echinochloa crusgalli, Filaginella 
uliginosa, Juncus articulatus,  Polygonum persicaria L.

There are also a number of annuals and bi-annuals among upland meadow plants: 
Amaranthus retroflexus, Conyza canadensis, Erodium cicutarium, Erysimum cheiranthoides, 
Geranium pusillum, Malva pusilla, Oenothera biennis, Phalacroloma annuum, Polygonum 
aviculare, P. convolvulus, Setaria pumila, S. viridis, Solanum nigrum, Viola arvensis. 

Among moist meadow plants Stellaria media and Viola tricolor are also found, while 
Arctium lappa and Galium aparine are present among black alder communities.  Some 
perennials from the black alder group become common on wallow sites: Chelidonium majus, 
Rumex obtusifolius, Urtica dioica. The absence of a dense grassy layer creates favorable 
conditions for the appearance of young shoots of woody plants: Rubus idaeus, Malus 
sylvestris, Populus tremula, Quercus robur and others.  Some of the re-appearing plants 
could have come from the seed bank in the soil, and others could have been carried in by 
the bison from adjacent communities.

Wallow-site microcommunity CONCLUSION
The European bison plays an active role in biogeocenosis, 

determining the structure, dynamics, and species composition 
of plant communities. As a result of bison activity, three types of 
microsites form on meadows, creating an environmental 
and phytocenotic heterogenous community. Patches 
of aftergrass are formed in areas where bison 
continually graze, pioneer plant communities 
are found on wallow sites, and tall grass 
communities remain in areas of meadow 
relatively untouched by the ungulates. 
A variety of microsites allows co-
existence of species that differ in 
ecology and life forms in the 
community. On wallow sites and 
among aftergrass there are 1.5 
times more upland species than 
in primary background  
communities. 

Long-rhizomatous plants 
dominate in primary tall grass 
meadows, bunchgrass – in 
aftergrass sites, and taproot 
and brush-root plants – in 
wallow sites.

Wallow sites representing 
zoogenic soil disturbance 
support populations of 
largely uncompetitive short-
lived plant species. Species 
diversity of vascular plants in 
the community increases 
two to three times as a 
result of bison vital activity.  
Therefore the trophic activity 
of bison, as well as 
formation of wallow sites by 
the animals, create conditions 
for diverse plant species 
composition in meadows.
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Number of species (and share in %*) of different environmental and phyto-
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Table 1

Table 2

A fragment of meadow with 
a plant microcommunity formed by bison 

Nature Reserve «Bryansky Les», quadrant 10, section 40
The area of meadow mapped is 3.87 ha

Environmental 
and phytocenotic group

Plant microcommunity

Primary Aftergrass Wallow

Upland meadow 16 (50) 27 (65,9) 33 (49,2)

Moist meadow 7 (21,9) 8 (19,5) 13 (19,4)

Alluvial meadow 2 (6,3) 1 (2,4) 7 (10,4)

Nemoral forest 3 (9,4) 3 (7,4) 4 (6,0)

Black alder forest and forest edge 2 (6,2) 1 (2,4) 5 (7,5)

Adventitious 2 (6,2) 1 (2,4) 4 (6,0)

Pine forests (boreal forest edge) - - 1 (1,5)

Diversity  parameters
Plant microgrouping

Primary Aftergrass Wallow

Middle layer C, % 100 98 10

Number of species on 11 plots 32 41 67

Range of species numbers on 11 plots 8 - 11 13 - 19 19 - 32

Average number of species on 11 plots (М   в) 10,0    1,10 16,7    1,74 24,1    4,21

* 100% is the number of species on 11 plots of 25 sq m each

Fig. 1

Fig. 2

Note:  М - average mathematical, в - average standard deviation 
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Changes in vegetation cover of upland meadows as a 
result of European bison activity after their reintroduction 
in 2011 in the Nature Reserve «Bryansky Les» were 
analyzed.  Presently, a wild population of European bison 
consisting of 26 individuals inhabits the area.  The 
animals remain primarily near the «Proletarsky» Ranger 
Station where feed is supplemented.

The European bison is an edificator that determines the 
structure, dynamics, and composition of communities. 
Along with other herd ungulates (tur, tarpan), this species 
once formed partially-open and open landscapes in the 
forest zone, created highly productive pasturelands, 
fertilizing the soil, as well as allowed longterm survival of 
photophilous flora.

The European bison is an edificator that determines the 
structure, dynamics, and composition of communities. 
Along with other herd ungulates (tur, tarpan), this species 
once formed partially-open and open landscapes in the 
forest zone, created highly productive pasturelands, 
fertilizing the soil, as well as allowed longterm survival of 
photophilous flora.

Species diversity of microcommunities was assessed 
according to the following indicators: species richness, 
species density, number of species of vascular plants of 
different environmental and phytocenotic groups and life 
forms.

Mapping of the meadows on which the bison grazed and rested over 
the course of four years showed that the animals generated a mosaic 
of vegetation in the community. Scattered among the original grasses 
(primary microcommunity), which were not heavily grazed by the 
bison, were areas where the animals grazed intensively (aftergrass 
microcommunity), as well as areas bare of vegetation used by the 
bison for wallowing (wallow-site microcommunity). Sitnikova Elena
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Nerusso-Desnyanskoe 
Polesye is a natural 
subzone of the Bryansk 
Region, located at the 
southern border of 
coniferous forest, which 
covers most of the region.

The Bryansk Region of 
Russia is situated in the 
central part of the 
Eastern European Plain 
(51º40′ - 54º05′ N. and 
31º10′ - 35º20′ E.)


