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Research note

aBstraCt: In 1998, 21 Przewalski’s hors-
es Equus przewalskii have been introduced in 
the Chernobyl exclusion zone. During the years 
1999–2000, studies on food preference were car-
ried out in a special enclosure (70 ha) constructed 
for theses horses. a total of 52 plant species, be-
longing to 25 families were grazed by the horses. 
this comprised 43 % of all plant species record-
ed in this area. the most common families were 
Poaceae (17 species), Fabaceae (7 species) and 
asteraceae (7 species). In general, Elytrigia re-
pens, Trifolium pratense, Vicia cracca, Poa trivi-
alis, Dactylis glomerata and Bromus inermis were 
the most preferred plant species. this preference 
has, however, varied from month to month. the 
most preferred plant species in May were Elytrigia 
repens, Corynephorus canescens, Festuca valesiaca 
and Chenopodium albuy; in June – Fabaceae , in 
July – Dactylis glomerata and Trifolium and in au-
gust – Elytrygia repens and Vicia cracca. a total of 
27 anti-helminthic plant species were recorded in 
the study area, 18 of them were grazed by Prze-
walski’s horse.

KeY worDs: diet, seasonal variation in 
diet, anthi-helminthic plants, nuclear disaster

after the Chernobyl nuclear disaster in 
1986, an exclusion zone has been established 
for the re-naturalization of the contaminated 

area around the disused nuclear plant. since 
1986, so called long-fallow lands have been 
developed in abandoned farmlands in this 
zone. each year grasses thriving in these 
long-fallow land, produce enormous biomass 
which is only partly consumed by large herbi-
vores. to solve this ecological problem, graz-
ing by horses in this area has been proposed 
(program “Fauna”, 1998). like other large 
herbivore mammals, horses are the most effi-
cient grass consumers (Janis  1976, Duncan 
1990, Duncan et al. 1990, Janis  et al. 1994). 
therefore, 21 Przewalski’s horses Equus prze-
walskii from the askania Nova Biosphere re-
serve, south Ukraine, have been introduced 
in the Chernobyl exclusion zone (Cez) in 
1998. the Przewalski’s horse is included in 
the IUCN red list of threatened species as 
critically endangered (IUCN 2011). 

research should be thereafter undertak-
en to show whether the introduced herd is 
well-adopted to this area. to date, only para-
sitological investigation has been undertaken 
(sl iv inska et al. 2006) and the presented 
studies focuses on the diet composition of 
this herd. 

although diet composition of Przewal-
ski’s horse has been investigated in some ar-
eas of its introduction (e.g. Davidova and 
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stepanov 1936, Pereladova et al. 1999), 
quantitative studies on food preferences were 
hitherto conducted only in askania Nova 
Biosphere reserve (Pozdnjakova et al. 
1998). However, in that study food preference 
was measured with a subjective five-degree 
scale, where 1 indicates no preference, while 
5 – the highest preference. In addition, the 
Przewalski’s horses were kept there in stable 
and particular plant species were served for 
the horses by researches. recently, diet of 
the Przewalski’s horse and co-habiting elks 
Cervus elaphus and domestic herbivores was 
also quantified in the Hustai National Park in 
Mongolia (sietses  et al. 2009). this research 
was, however, based on pellet content analysis 
and was aimed to investigate food niche over-
lap between the herbivores, rather than their 
food preferences. 

our hypothesis is that the Przewalski’s 
horses forage efficiently on a wide range of 
plant species in the Cez, showing, however, 
preferences for some grass species, which are 
abundant in this area. to test this hypothesis, 
we have conducted studies on the diet com-
position and food preference. 

the Cez is located ca 200 km N of Kiev 
(51°16’41’’N; 30º13’24’’e), 123 m above sea 
level. this zone covers an area of 2 070 km2, 
and falls entirely within the Polesie lowland, 
russian Plain. Climate of the Cez is humid, 
with relatively mild winter and warm sum-
mers. the mean annual temperature is 5–7°C. 
the mean temperature in July is 18°C (max. 
32°C), while in January –6.1°C (min. –25°C). 
the annual precipitation ranges from 550 to 
750 mm. the snow cover lasts on average ca 
50 days per year. the mean depth of the snow 
cover is 12–13 cm.

the Cez is fenced with metal nets. along 
with ca 100 peasants still living in the Cez, 
only a few other persons have constant access 
to this area. Before the nuclear disaster, the 
Cez consisted of farmlands with forest frag-
ments. at present, ca 60% of the area is cov-
ered with forests (50% of which is pine forest) 
and the remaining consists of abandoned ar-
able grounds, meadows, pastures and human 
settlements.

a total of 280 flowering plant species 
were recorded in this area where Przewalski’s 
horses grazed (own data). the most common 
plant species were Erytria repens, Carex spp., 

Fabaceae, asteracea and various species of 
weeds. the plant community shows sign of 
the third level of degradation of the Elytrigia 
repens long-follow land. 

studies were conducted in a special enclo-
sure (70 ha) constructed for the Przewalski’s 
horses. In 1999, all plant species were identi-
fied in this enclosure, as well as in the sur-
rounding area. For studies, 36 grazing plots 
were designed (Galushin 1982): 19 plots 
in 1999 and 17 plots in 2000. each plot was 
0.5 m2 in size. each plot was surveyed once a 
month from May to august in 1999 and from 
June to august in 2000. within each plot, all 
plants showing signs of grazing were identi-
fied to species level and it was determined 
whether vegetative or generative part of each 
plant specimen was grazed. each grazed plant 
was dried and weighted. 

For the food preference the Ivlev’s 
electivity Index – E – (Iv lev  1961) has been 
used: 

E = (r – p)/(r + p)

where: r – the proportion (in percent-
age) of the number of grazed specimens 
of the plant species a in all plots surveyed 
(17 + 19 = 36 plots) to the total number of all 
plant species grazed in all 36 plots surveyed; 
p – proportion (in percentage) of the num-
ber of grazed specimens of the species a in 
a given plot out of the total number of plots 
surveyed to the total number of all plant spe-
cies recorded (including species which were 
not grazed) in all plots surveyed.

the value of the e index varied from –1 to 
1. the positive values indicates the preference 
for a given plant species, i.e. the higher pro-
portion of this plant species in the diet of the 
horses in a given grazing plot (more palatable 
plant species). the negative values indicate 
avoidance, i.e. the lower proportion of this 
plant species in the diet of horse in a given 
grazing plot (less palatable plant species). the 
value 0 indicates no preference, i.e. a given 
plant species is equally common in the nature 
and in the diet of horses. 

since many plant species were not grow-
ing in the grazing plots surveyed, and the 
method employed is much time consum-
ing, plants were also surveyed on specially 
designed transects. transects were fixed in 
those areas where horses usually grazed. the 
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table 1. the values of Ivlev’s electivity Index (–1.0 – +1.0) for food preference of Przewalski’s Horses in 
the Charnobyl exclusion zone. 
explanation: the sign ‘-‘ indicates that the given plant species was not recorded as being grazed by the horses. 

Plant species
1999 2000

May June July aug. June July aug.
1. Plant species preferred throughout the summer
Elytrigia repens (l.) Desv. 0.94 0.75 0.15 0.75 0.53 - -
Trifolium pretense l. 0.68 - 0.55 - - 0.45 0.45
Vicia cracca l. - 0.81 - 0.38 - - 0.65
Poa trivialisl. - 0.55 0.2 - 0.75 - -
Dactylis glomerata l. 0.55 - 0.75 - - 0.55 -
Bromu inermis(leyss.) 0.5 0.69 - - 0.75 0.33 -
Corynephorus canescens (l.) 0.85 - - - 0.22 - -
Trifolium arvense l. 0.65 0.5 - - 0.75 0.55 -
T. repens l. 0.75 - - 0.45 - 0.65 -
2. Plant species preferred in some months only
Cirsium arvense (l.) scop. 0.63 0.37 - -1 0.68 - -1
Vicia tetrasperma (l.) schreb. - 0.72 - -1 - - -
Calamagrostis epigeios (l.) roth. 0.7 0.55 - -1 0.45 - -
Oenothera biennis l. 0.63 0.55 - - 0.55 - -1
Festuca valesiaca schleich. 0.75 0.5 -0.63 -0.01 -0.66 - -1
F. pratensis Huds. 0.6 - -0.76 - -0.75 0.34 -1
Taraxacum officinale web. -0.88 -0.95 -1 - -0.77 0.25 -
Chenopodium album l. 0.75 -1 - - 0.25 - -
3. Plant species avoided (negative preference)
Rumex acetosa l. -0.75 -0.42 -1 - -0.24 -1 -
R. confertus willd. -1 -1 - - -0.18 -1 -
Artemisia absinthium l. -1 -1 -1 -0.75 -1 -1 -0.78
A. vulgaris l. -1 - -1 -0.72 -1 -1 -0.75
A. campestris l. - - -1 - -1 -0.94
Raphanus raphanistrum l. -0.74 -0.88 -1 - -0.55 -0.63 -
Tanacetum vulgare l. - -1 - -0.75 - -1 -0.85
Carex acutiformis (ehrh.) -0.88 -0.42 -1 - -0.97 - -
C. hirta l. -0.77 - -1 - -1 - -
Urtica dioica l. - -0.16 - - -1 - -1
Barbarea vulgaris r. Br. -0.35 - -1 - - -0.79 -
4. Plant species grazed occasionally
Saponaria officinalis l. - -1 - - - - -
Euphorbia virgultosa Klokov -1 - - -1 - - -
Viola arvensis Murr. -1 -1 -1 - -1 -1 -
Viola tricolor l. -1 -1 - - -1 -1 -
Lamium maculatum l. -0.75 -1 - - -1 - -
Carduus acanthoides l. - -1 -1 - - - -
Eqiusetum pretense ehrh. -1 -1 - - -1 - -1
Myosotis micrantha Pall. -1 - - -1 -1 - -
Hieracium pretense tsch. - -1 - - - -1 -
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grazed plants were recorded and identified on 
these transects in all seasons of the year. 

In addition, all plant species growing in 
the study area were identified and their abun-
dance was estimated using a 4-scale: 1-rare 
(1–19% of field records), 2-scarce (20–49% 
of field records), 3-common (50–79% of field 
records), 4-very common (80–100% of field 
records). Properties of each plant species were 
determined (a – anti-helminth, M – medical, 
P – poisonous) on the basis of szafer’s  et al. 
(1984) key to plant species.

During the whole study period a total 
of 52 plant species, belonging to 25 families 
were grazed by the horses (recorded both 
by Galushin’s and transect method). this 
comprised 43% of all plant species recorded 
in this area (table 2). the most common 
families were Poaceae (17 species), Fabaceae 
(7 species) and asteraceae (7 species). 

In general, Elytrigia repens l.(Desv.), Tri-
folium pretense l., Vicia cracca l., Poa trivi-
alis l., Dactylis glomerata l. and Bromopsis 
inermis levss. were the most preferred plant 
species. all of them were also very common 
in the study area. Five other plant species, 
classified as very common in the study area, 
were not recorded at all in the diet (Setaria 
viridis (l.), were grazed only occasionally (Vi-
ola arvensis Murr. and V. tricolor l.) or were 
avoided (Tanacetum vulgare l. and Taraxax-
um officinale web.). However, three of these 
species (Tanacetum vulgare, Taraxacum offi-
cinale and Viola tricolor) were medical plants, 
therefore could have been slightly poisonous 
for the horses. 

the order of preference varied from 
month to month. the most preferred plant 
species were Elytrigia repens, Corynephorus 
canescens, Festuca valesiaca and Chenopodi-
um albus in May; Fabaceae in June, Dactylis 
glomerata and Trifolium in July and Elytrigia 
repens and Vicia cracca in august (table 1). 

on transects, the following additional 
plant species, grazed by the horses, were re-
corded: in May: Melilotus albus Desr. and 
M.officinalis (l.) Desr.; in June: Iris sibiri-
ca l., Capsella bursa pastoris (l.) Medic., 
Viola tricolor l. Potentilla argentea tratt., 
Allium angulosum l.; in July (occasionally): 
Salvia pratensis l., Hypericum perforatum l., 
Euphorbia virgultosa l., Plantago major l., P. 
lanceolata l. 

Four groups of plant species grazed by the 
horses were distinguished: species preferred 
throughout the summer (9 species); species 
preferred in some months only (8 species); 
species avoided (11 species); species grazed 
occasionally (9 species). the last group in-
cluded poisonous and rough (with structures 
protected them against grazing) plant species. 
In the second group, those plant species are 
included which are preferred in certain pe-
riod of the vegetation season, at early stage of 
plant development, in flowering stage or even 
in fruition stage. the same plant species may 
grow in different vegetation stage in differ-
ent grazing plot surveyed, hence it was diffi-
cult to determine actual preference index for 
plants belonging to this group. 

In winter, Przewalski’s horses browsed 
Salix spp., Pyrus communis, Malus sylvatica, 
Pinus sylvestis, Rosa spp., Alnus spp. they also 
dig for Festuca spp., Bromopsis inermis and El-
ytrigia repens, which were still growing under 
the snow cover. In general, in winter Przewal-
ski’s horses graze the same grass species as do 
domestic horses (Davidova and stepanov 
1936, Bikbulatov et al. 1997, sietses  et al. 
2009).

It is well-known that certain ungulate 
species consume anti-helminthic plant spe-
cies (obolenskij  1902, Chebotar yov 
1956, Krotova 1979, Danø and B øgh 
1999, thamsborg et al. 1999). a total of 27 
such species were recorded in the Cez, 18 of 
them (67%) were grazed by Przewalski’s horse 
(table 1). out of 45 medical plants present 
in the study area, only 36% were grazed by 
horses (table 2). Most (69%) medical plants 
grazed were common or very common spe-
cies in the field. Poisonous plants were clearly 
avoided. only two such species (out of 15 
present in the study area), namely Artemisia 
absinthium l. and Thlaspi arvense l. were re-
corded in the horses’ diet (table 2). It should 
be, however, pointed out that both those spe-
cies were also anti-helminthic and medical.

In askania Nova, Przewalski’s horses 
preferred Fabaceae and flat-leaved species of 
Poaceae (Pozdnyakova et al. 1998), there-
fore, the preference was, in general, similar to 
that in Cez. Under semi-desert conditions in 
Central asia, grazing ungulates, including the 
closely-related khulan Equus heminous, pre-
ferred Poaceae; 24 grass species grazed were 
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table 2. Plant species recorded in the field and in the diet of the Przewalski’s horses.
P – plant properties: a – anti-helminthic, M – medical, P – poisonous.
F – recorded in field: 1 – rare (1–19% of field records), 2 – scarce (20–49% of field records), 3 – common 
(50–79% of field records), 4 – very common (80–100% of field records) 
D – recorded in diet: - – not recorded, + – recorded sporadically, 1 – grazed occasionally, 2 – avoided, 
3 – preferred in some months only 4 – preferred throughout the summer (see table 1 for further details).
Plant species P F D. Plant species P F D
Achillea millefolium l. M 3 - Echinochloa crus-galli (l.) P. B. 3 -
Allium angulosum l. a 1 + Echium vulgare l. 3 -

A. oleraceum l. aM 1 + Elytrigia repens (l.) Desv. M 4 4

Alopecurus geniculatus l. 2 - Equisetum pretense ehrh. 3 1
A. pratensis l. 3 - Erigeron annuus (l.) Pers. 2 -
Anchusa officinalis l. M 2 - E. canadensis l. 3 -
Anthriscus sylvestris l. (Hoffm.) 1 - Euphorbia virgultosa Klok. M 3 1
Arctium lappa l. M 3 - Festuca pratensis Huds. 3 3
Aristolochia clematitis l. M 2 - F. valesiaca scheich. 3 3
Artemisia absinthium l. aMP 3 2 F. ovina l. 3 -
A. campestris l. a 3 2 Filipendula ulmaria (l.) Maxim. aM 1 -
A. vulgaris l. aM 3 2 F. denudata (J. et C. Presl) Fritsch aM 1 -
Barbarea vulgaris r. Br. 3 2 Galinsoga parviflora Cav. 3 -
Berteroa incana (l.) D. C. 2 - Galium palustre l. 1 -
Bromus inermis leyss. 4 4 Inula britannica l. a 1/2 +
Calamagrostis epigeios (l.)roth 4 3 Iris sibirica l. 1 -
Calystegia sepium (l.) r. Br. P 3 - Jasione montana l. 1 -
Cannabis sativa l. aM 1 - Helichrysum arenarium (l.) Moensch aM 1 -
Capsella bursa-pastoris (l.) Med. M 3 + Herniaria glabra l. M 2 -
Carduus acanthoides l. 3 1 Hieracium pilosella l. M 3 -
Carex acutiformis erhr. 3 2 H. pretense tsch. 2 1
C.hirta l. 3 2 Hypericum perforatum l. aM 3 +
C. vesicaria l. 3 - Kochia laniflora Bord M 2 -
C. riparia Curt. 3 - Lamium maculatum l. 3 1
C. vulpine l. 3 - Leonurus quinquelobatus Gilib. M 3 -
Centaurea sunomensis Kalen. M 2 - Lythrum salicaria l. M 2 -
Chamanerion angustifolium (l.) scop. 2 - Lolium perenne l. 3 -
Chelidonium maius l. aMP 2 - Lupinus polyphyllus ldl. P 2 -
Chenopodium album l. aM 2/3 3 Matricaria chamomilla l. M 2 -
C. urbicum l. a 2 + M. inodora l. M 2 -
Cichorium intybus l. aM 3 - Medicago falcate l. a 2 +
Cirsium arvensis (l.) scop. 4 3 M. lupulina l. a 2 +
Conium maculatum l. MP 2 - Melilotus albus Med. a 2 +
Convolvulus arvensis l. MP 3 - M. officinalis (l.) lam. aM 2 +
Corynephorus canescens (l.) P. B. 3 4 Mentha arvensis l. 1 -
Cyclachaena xanthffora tries. M 3 - Myosotis micrantha Pall. 2 1
Dactylis glomerata l. 4 4 Oenothera biennis l. 3 3
Daucus carota l. MP 3 - Plantago indica l. 2 -
Descurainia sophia (l.) webb P 2 - P. lanceolata l. M 3 +

continued
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common for Central asia and Cez (aba-
turov 1984). Noskov (1969) has pointed 
out that aromatic plant species are indispens-
able as food for domestic horses. our studies 
indicate that such aromatic plants species as 
Artemisia absinthium, A. vulgaris, A. campes-
tris and Tanacetum vulgatris were occasion-
ally grazed by Przewalski’s horses throughout 
the year. they may improve digestion pro-
cesses and possibly may have anti-bacterial 
properties.

as expected, Przewalski’s horses forage 
on a wide range of plant species, but with 
special preference to grasses and clovers. 
since grasses are superabundant in the Cez, 
food is certainly not a limiting factor in this 
area. they may efficiently reduce the grass 
biomass, which is produced in each season 
in enormous amount in the Cez. If the herd 
is properly managed, it may prevent the area 
from undesired succession stages, which may 
develop if grass biomass accumulate year 
after year, not being reduced by large herbi-
vores or fire.   
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