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Supplementation of genetic structure
through introductions of selected animals
ex situ into free ranging wisent population
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Abstract: Summarised were data on 37 European bison imported to Poland between
2001 and 2014, regarding their pedigree, age, sex, place of birth, and fate after their release at
Bieszczady Mountains. Analysed were effects of earlier reintroductions upon the genetic struc-
ture of this population and suggested were possible consequences of an import of genetically
selected animals for an increase of genetic variability and better representation of underrepre-
sented founder of the species in its structure.
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Introduction

Plans for reintroductions of wisents Bison bonasus to the wild initiated in 1952, did
not consider genetic constraints, connected with extremely low heterogeneity of the
species. Therefore, a group of animals selected for the establishment of new herds,
very often had a genetic structure quite different from the profile of the whole popu-
lation (Olech et al. 2008; Nowak et al. 2009; Olech and Perzanowski 2013; Krasinska
et al. 2014; Tokarska er al. 2015). Additionally, it is quite impossible to predict the
reproductive success of animals introduced from ex sizu conditions to the wild, so
the effects of supplementation of so called “fresh blood” are usually difficult to
assess (Soorae 2013).

Pedigree analyses performed for wisent population of Bieszczady Mountains,
originating from reintroductions performed between 1963-1980, show quite dis-
tinct differences in genetic structure between two major herds of the region, as well
as between those parameters for the world population of the species (Olech and
Perzanowski 2002; Perzanowski and Olech 2004).
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Therefore, there was necessary to supplement already existing wisent population
of Bieszczady (340 in 2016), with individuals bearing genes of underrepresented
founders of the species. Under the framework of the program for the restitution of
the wisent to the Carpathians, 37 animals selected from various breeding centres of
Europe were imported during last 14 years to Bieszczady, and most of them were
released there to the wild. This paper summarises those efforts and provides full
description of organized transport of selected animals.

Material and methods

We analysed data concerning wisents of known pedigree, imported in 13 trans-
ports to Poland between 2001 and 2014, to be released to the wild at Bieszczady
Mountains — a range in south-eastern part of the country (about 2000 km?). Wisents
(18 males and 19 females) were provided by various European breeding centres
from Czech Republic, Denmark, France, Germany, Ireland, Sweden, and Switzer-
land. Animals were initially placed in acclimatisation enclosures (forestries: Wola
Michowa, Stuposiany, and at Bukowiec — Bieszczadzki National Park). Registered
were pedigree data (number and name in European Bison Pedigree Book) of those
animals, as well as place and year of their birth, the year of transport, and all known
circumstances of their further fate (Tabl. 1).

Results

During fourteen years performed were in total 13 transports of wisents, involving 1-5
animals. In several cases that was possible thanks to donations by zoological gardens:
Ebeltoft (Denmark), Stockholm and Boras (Sweden), Prague (Czech Republic), Car-
rigtwohill (Ireland); and transport on their expense. Remaining wisents were brought
to Bieszczady thanks to financing provided by the European Bison Friends Society,
Warsaw University of Life Sciences or the Foundation Rewilding Europe, and sup-
ported by the Regional Directorate of State Forests at Krosno. Quite various was the
fate of imported animals. First fifteen wisents (transports 1-6) were release at acclima-
tisation enclosure of Komancza Forest District at Wola Michowa, next transport was
to the enclosure of Bieszczadzki National Park at Bukowiec, and since the transport
No 8, ready was the acclimatisation enclosure at Muczne, within the home range of
the eastern part of Bieszczady population. This enclosure consists of two parts — one
for acclimatisation and the second for breeding. In the latter, remained six females
and one male, forming a breeding group. In this enclosure, nine calves were born, out
of which one male already has been released to the wild. In total 26 wisents imported
from abroad were released, so far eight cases of death were registered, i.e. almost !/,
of total number. Most of them were released within the home range of the western
part of Bieszczady population, but several individuals supplemented the eastern herd.
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Out of 37 imported animals, one cow died before the release, 3 individuals were
eliminated because of tuberculosis, and seven animals remained in breeding enclo-
sure at Muczne. So far, released to the wild were 26 animals (10 cows and 16 bulls).
Their age distribution is as follows: three females about 1 year old, three 2 years
old, one 3 years old, and three four years old, i.e. all in the early reproductive age
(average age below 3 years). Among bulls there were four yearlings, eight 2 years
old, two 3 years old and two 4 years old. All released bulls were young (average age
below 3 years) to allow for their easier acclimatisation in the wild herd (low level of
competition with old bulls).

Discussion

In case of introductions to the wild, it is quite difficult to predict the breeding suc-
cess of particular individuals. In wisent populations, fairly high are chances of cows
(e.g. the case of #9235 Bijva, that became pregnant already in the first season after
the release). For bulls that were bred in captivity, it is rather difficult to compete
with males from wild population, and reach a dominant position in a group. There-
fore the release of very young bulls gives a chance to be included in mixed groups
and later for their participation in breeding only after several years. However, some-
times for individuals of exceptionally good condition such achievement is possible,
like in the case of male #9438 StockHOLM DAVERON, that was finally eliminated in
2011 because of a broken leg (Januszczak, pers. comm.)

Reintroductions of wisents to Bieszczady Mountains, performed between 1963
and 1980 have lead to establishment of two separate herds, with considerably dif-
ferent genetic structure, especially regarding the representation of genes belonging
to founders of Lowland-Caucasian line (Olech and Perzanowski 2002; Nowak et
al. 2009). Genetic structure of both herds was also significantly different from the
structure of LC line being maintained in captivity, i.e. being the source of animals
for reintroduction. Obviously, randomly selected animals that provided the base
for newly established population, were not genetically representative for the whole
contemporarily existing species (Olech and Perzanowski 2002, Perzanowski and
Olech 2014) (Fig. 1).

Wisents were imported to Bieszczady from several countries and many differ-
ent breeding centres, but a majority of them was selected, to be possibly the most
representative for the genetic structure of wisent population in captivity (Fig. 1).
Among captive animals, the proportion of founders characteristic only for Lowland
— Caucasian line is much higher than in herds of Bieszczady. A detailed analysis of
an importance of particular individuals is now prepared for publication. However,
thanks an import of captive individuals it is possible to increase considerably the
participation of three founders i. e. #100 Kaukasus, #35 PLEwWNA and #46 PLAcIDA
(Fig 1). Particularly valuable are male lines of the founder Kaukasus. In breeding
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Figure 1. A comparison of founders’ contribution in two wisent herds of Bieszczady
Mountains (western and eastern) with respective parameters of the captive part of Low-
land-Caucasian line of the species (according to Olech and Perzanowski 2002)

centers, there are now about 20 bulls with a copy of Y-chromosome of this founder.
The analysis of pedigree of males imported to Bieszczady revealed, that 3 out of 18
transferred bulls had the chromosome of this rare founder.

However, the evaluation of genetic structure of a population based upon pedi-
gree analysis, not necessarily reflects correctly the actual state of its genetic struc-
ture. The decisive factor, that is not taken in such case into account, is usually not
well recognised social structure. Therefore in fact, we do not know which animals
actually took part in the reproduction, how often, and with what success. Hence,
pedigree analysis provides us only with an estimate of potential genetic structure.
Nevertheless, if the pedigree analysis shows, that e.g. contribution of some ances-
tors into contemporary genetic pool is very low, it would be unreasonable to expect
a significant increase of their representation in monitored population. Thus, a true
picture of actual genetic structure can be obtained only on the basis of chromosomal

and DNA analysis.

Conclusions

Wisent population of Bieszczady Mountains, the largest mountain free ranging
population of this species in the world, has considerably biased genetic structure,
resulting from the lack of genetic analysis of animals reintroduced there in the sec-
ond half of XXth century. Precisely, it was an effect of narrow gene pool available
for reintroductions in Poland and former Soviet Union, due to the limited contacts
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and possibilities for animals’ exchange with countries of western Europe. Until
now it is difficult to assess true effects of prescribed supplementation of this pop-
ulation with genetically selected animals from various European breeding centres
that was done in last 14 years. Undoubtedly, a number of imported animals was
bearing rare genes of underrepresented founders of the species. An answer to the
question whether the enrichment of genetic pool through introductions was suc-
cessful, would be possible only after performing DNA analyses on a representative
sample of wild population.
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Poprawa struktury genetycznej poprzez wsiedlenie wybranych osobnikéw ex situ do
wolnosciowej populacji zubréw w Bieszczadach

Streszczenie: Podsumowane zostaly dane dotyczace 37 zubréw przewiezionych do
Polski w latach 2001-2014, obejmujace ich rodowdd, wiek, pte¢, miejsce urodzenia oraz losy
po introdukcji w Bieszczadach. Analizie poddano efekty wczesniejszych reintrodukcji dla
struktury genetycznej tej populacji i wysunieto sugestie mozliwych konsekwenciji przywozu
genetycznie wyselekcjonowanych osobnikéw dla poprawy zmiennosci genetycznej oraz
lepszej reprezentacji niedostatecznie reprezentowanych przodkéw zatozycieli w jej strukturze.






