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Abstract. Seven observations of European bison were made between April and July 2009 (from
6.00 to 18.00) at the Municipal Zoological Garden of the Sea Coast in Gdansk-Oliwa
(8 animals) and at the Polish Fauna Garden of Forest Culture and Leisure Park “Myslecinek” in
Bydgoszcz (4 animals). During 12-hour observations, the European bison from zoological gar-
dens spent 31% of their time feeding, 47% standing and moving, and 22% lying down (show-
ing preference for left lateral recumbency), although no statistically significant effect of the
animals’ living environment (garden) was found. The age and sex of European bison had a sta-
tistically significant effect on the amount of time spent performing basic activities. The longest
standing and moving times were observed in calves, while males spent most of their time rest-
ing-lying. In both zoological gardens, the increased feed intake activity was closely associated
with feeding time, and the number of European bison resting lying was found to increase im-
mediately after feed intake activity.
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INTRODUCTION

Bison are herd animals. In the wild they live in herds of 10—15 animals and during the rut-
ting period they aggregate into larger groups of 30-40 animals [Cabon-Raczynska et al. 1983,
Cabon-Raczynska et al. 1987]. Adult cows, calves and young animals of both sexes form
a mixed group, which is led by an older, mature cow. During the growing season, mixed
groups consist of a dozen or so animals, and in winter larger groups are formed in sup-
plementary feeding areas. Mixed groups vary in composition, with some animals (mainly
young males) moving to other groups when they meet. At the age of 4-6 years, young
sexually mature males form small bachelor groups, and older bulls live alone or in pairs
[Olech et al. 2008]. Previous research on bison behaviour was conducted in free-roaming
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herds [Cabon-Raczynska et al. 1983, Cabon-Raczynska et al. 1987, Daleszczyk 2004,
Daleszczyk 2005]. It showed that bison divide their time into different phases of activity,
with the circadian rthythm consisting of feeding, resting and ruminating, and moving. Al-
though it is a wild animal, bison is a very attractive species to display. Zoological gardens
are interesting sites to observe animal behaviour. Above all they serve an educational and
recreational role, but can also form the basis of research on animals. To a certain extent,
zoological gardens affect the behaviour of animals, also because of the different age and
sex structure compared to free-living populations. The welfare of captive animals must be
ensured to meet their biological and behavioural needs, as a result of which they will show
good health, high fertility and normal behaviour [Daleszczyk 2004].

The aim of the study was to observe basic forms of European bison behaviour in zoo-
logical gardens.

MATERIAL AND METHODS

Observations of European bison were made in two zoological gardens in Poland.

At the Municipal Zoological Garden of the Sea Coast in Gdansk-Oliwa, observations were
made of three male bison [Podrzut (born 22 June 1997), Pomidor (born 5 June 2001), Podrzut
II (born 10 November 2006)], 3 female bison [Pompa (born 7 September 1997), Pokrusa
(born 14 May 1994), Pompa II (born 19 May 2005)] and 2 female calves [Pokrusa II and
Pompa III (born 22 and 25 May 2009, respectively)] [European Bison Pedigree Book 2009].

At the Polish Fauna Garden of Forest Culture and Leisure Park “Myslecinek” in Byd-
goszcz, one male bison [Kord Podryw (born 15 August 1999] and three female bison [Pola
(born 31 May 2000), Postujka (born in 2001), and Porina (born 30 April 2009)] were observed.

In each zoological garden, seven 12-hour observations (from 6.00 to 18.00) were made
between April and July 2009, and the following activities of each bison were recorded at
15-minute intervals: standing and walking, left lateral recumbency, right lateral recum-
bency, and feeding. Recumbent posture was classified according to position of the trunk
as related to the legs and the head [Jezierski 1987]. According to Jezierski [1987], in order
to compare the duration of long-term activities such as feeding, standing and lying, suffi-
cient accuracy is obtained when the activities are recorded every 10—15 minutes. In both
zoological gardens, the observers kept their distance from the animals to avoid influenc-
ing their behaviour.

In the Sea Coast zoological garden, bison used two enclosures with a total area of 6584 m?.
Bison received alfalfa hay at 7.30 and pelleted concentrate with tree bark (5%) at 8.00. About
10.30, bison were fed a mixture of concentrate (flaked oats, flaked wheat) and wet
roughage (chopped red beet, fodder beet, cabbage, carrot, parsnip, celeriac, apples and
bananas). In May, green rye forage was fed once daily at 13.00. In addition, grass forage
was supplemented during the summer period at 10.00 and 14.00.

At the Forest Culture and Leisure Park “Myslecinek” in Bydgoszcz, the enclosure has an
area of 7649.2 m?. During the summer, bison received young oat forage. Around 8.00 ani-
mals received concentrate feed (oat bran, ground maize) and chopped vegetables and fruit,
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and around 12.00 they were fed a mixture of concentrate and roughage (forage). Hay was
provided in the morning (around 8.00) and replenished all day.

In both zoological gardens, the keeper started his morning round at 7.00 and his
evening round at 19.00. The outside yard was cleaned at 19.00.

The results were analysed statistically using the GLM procedure of SAS package [SAS
Institute Inc. 2008]. Analysis was made of the time spent standing, walking, lying on the
left side, lying on the right side and feeding, depending on the location (Municipal Zoo-
logical Garden of the Sea Coast, Forest Culture and Leisure Park “Myslecinek™), age and
sex of animals (calves less than two years old, males aged between 4 and 13 years, fe-
males aged between 5 and 16 years), and season of the year (spring, summer). Significant
differences were analysed using the Scheffe test.

RESULTS AND DISCUSSION

No statistically significant differences were found in the duration of different activities
depending on the zoological garden (Table 1). Between 6.00 and 18.00, bison spent
341 minutes standing and moving (47% of observation time). They rested lying for a total
of over 2.5 hours (about 22% of the time), showing preference for left lateral recumbency.
Bison spent about 31% of their time feeding.

Table 1. Mean duration of different activities performed by European bison at the Mu-
nicipal Zoological Garden of the Sea Coast in Gdansk and at the Forest Culture
and Leisure Park “Myslecinek” in Bydgoszcz

Tabela 1. Sredni czas trwania poszczegdlnych czynno$ci wykonywanych przez zubry
w Miejskim Ogrodzie Zoologicznym ,,Wybrzeza” w Gdansku i Le$nym Parku
Kultury i Wypoczynku ,,My$lecinek” w Bydgoszczy

. Mean duration of activity
Sredni czas trwania czynnosci

Municipal Zoological Garden  Forest Culture and Leisure Park

é;;;rlltgs,ci of the Sea Coast “Myslecinek”

Miejski Ogréd Zoologiczny Les$ny Park Kultury
»Wybrzeza” i Wypoczynku ,,Myslecinek”
min. % min. %

Standing and walking

Stanie i chodzenie 341 47.36 340 47.22

Left lateral

recumbency 113 15.70 109 15.14

Lezenie na lewym boku

Right lateral

recumbency 43 5.97 65 9.03

Lezenie na prawym boku

Feed intake 223 30.97 206 28.61

Pobieranie paszy

Total — Ogélem 720 100 720 100
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Statistically significant differences were found for the time spent standing and walk-
ing as well as lying in different age and sex groups (Table 2). Calves stood and moved
77 minutes longer than male bison and 63 minutes longer than female bison. Regardless
of age and sex, animals spent more time lying on the left side when resting. Males spent
more time resting lying (174 minutes) compared to females (162 minutes). There were no
significant differences in the duration of feeding, which ranged from 212 minutes (calves)
to 227 minutes (males).

Table 2. Mean duration of different activities performed by European bison according to
sex and age

Tabela 2. Sredni czas trwania poszczegdlnych czynno$ci wykonywanych przez zubry
w zaleznosci od plci 1 wieku

Mean duration of activity

Activity Sredni czas trwania czynnosci
Czynnosci calfs male bison female bison
cieleta Zzubry zubrzyce
min. % min. % min. %
Standing
and walking 396 55.00 3190 4430 3330 4625
anie

i chodzenie

Left lateral

recumbency a 2

Lesenie na 91 12.64 120 16.67 106 14.73
lewym boku

Right lateral

rLeC.“m!’ency 218 2.92 540 7.50 56 777
€zenic na

prawym boku
Feed intake

Pobieranie 212 29.44 227 31.53 225 31.25
paszy
Total — Ogétem 720 100 720 100 720 100

Menans marked with the same letters in rows, differ significantly: a, b —at P < 0.05.
Wartosci oznaczone tymi samymi literami w wierszach r6znig si¢ istotnie: a, b —at P < 0,05.

Analysis of the mean duration of different bison activities in spring and summer
showed small, statistically insignificant differences (Table 3).

Figures 1 and 2 present daily frequency of different bison activities depending on the
zoological garden. During 12 hours of observation, three peak periods of standing and
walking were found in bison from the Sea Coast zoological garden (7.00-9.00,
10.00-12.00 and 13.30-15.00). An increase in feeding activity, noted around 8.00, 11.00
and 14.00, was strictly related to the time of feeding. At 7.30-9.00 and 10.00—12.00, none
of the bison observed rested lying. Most animals were recumbent at 12.30-13.30 and
15.30-18.00. In the “Myslecinek” zoological garden, the greatest locomotor activity was
found between 7.00 and 9.00. Feeding activity of the bison increased (8.00—9.00) right
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after feeding at 8.00. The next increase in feeding activity by animals from the
“Myslecinek” zoological garden was observed between 11.00 and 12.00. In both zoolog-
ical gardens, the number of bison resting lying increased immediately after the periods of
feeding activity.

Table 3. Mean duration of different activities performed by European bison according to
season of the year

Tabela 3. Sredni czas trwania poszczegdlnych czynno$ci wykonywanych przez zubry
w zalezno$ci od pory

., Mean duration of activity

Activity Sredni czas trwania czynnosci
Czynnosci summer — lato spring — wiosna
min. % min. %
Standing
and walking 344 41.77 330 45.84
anie

i chodzenie
Left lateral

iec.“mbe“"y 97 13.48 119 16.53
ezenie
na lewym boku
Right lateral
recumbency 48 6.67 53 7.36
ezenie
na prawym boku
Feed intake 231 32.08 218 30.27
Pobieranie paszy
Total — Ogoétem 720 100 720 100
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c 7 T T
2 6 Y a [\ L NP
§ E 5 f I\ \"/‘ / \ \ /( \ +standipg'and walk[ng
g.ﬁ ) W / \ / \ \./ T\ M +— sltame i c.hmlizenle
% _::; ) + l x / \ laying — lezenie
g = 2 —A—feed intake —
€ pobieranie paszy
ER
o

o
@
=

6:00
7:00
8:00
9:00
10:00
12:00
13:00
14:00;
15:00
16:00
17:00

—

Hours — Godziny

Fig. 1. Daily distribution of different European bison activities in Municipal Zoological
Garden of the Sea Coast in Gdansk-Oliwa

Rys. 1. Dzienny rozktad roznych czynno$ci u zubréow utrzymywanych w Miejskim Ogro-
dzie Zoologicznym ,,Wybrzeza” w Gdansku
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Fig. 2. Daily distribution of different European bison activities in Polish Fauna Garden of
Forest Culture and Leisure Park in Bydgoszcz

Rys. 2. Dzienny rozktad réznych czynnosci zubréw w Lesnym Parku Kultury i Wypo-
czynku w Bydgoszczy

Under natural conditions, sunlight exerts the greatest effect on the circadian activity of
animals. Intensive activity of animals begins right after sunrise and ends at sunset [Jezier-
ski 1987, Sablik et al. 2010]. According to Olech et al. [2008], bison rest lying on brisket,
rarely on the side with extended legs. They rest mainly on hills, in shaded areas, to reduce
their exposure to insects. Daily activity of bison observed in zoological gardens differs from
that described for free-living herds [Pucek et al. 2003]. Bison in free-living herds spend
most of their time feeding (about 60% during summer) [Cabon-Raczynska et al. 1983,
Cabon-Raczynska et al. 1987], compared to about 31% in bison from zoological gardens
investigated in our study. In nature, most of the observed behaviour is directed towards for-
aging, but the animal’s behaviour changes when it becomes confined in a limited space.
The relatively short time that the bison spent feeding in zoological gardens is probably due
to the fact that feed was provided by humans and the animals did not have to search for
food. According to Olech et al. [2008], the basic equipment of a pen should be a feeding
rack (for hay), a feeding place (for concentrates and root crops) and a water trough. When
observing (from 6.00 to 18.00) the behaviour of Polish Holstein-Friesian cows depending
on the housing system, Neja et al. [2010] found that pasture cows spent almost 60% of their
time eating pasture sward compared to less than 36% spent feeding in the barn.

In our study, the small differences in the duration of individual activities between spring
and summer resulted from the fact that all observations were made during the growing
season, and greater differences in bison activity could be expected if the winter period
were also accounted for. In free-roaming herds during the growing season, bison spent
about 60% time of the day foraging, 30% resting, and 10% moving without feeding. Dur-
ing winter, when bison are given supplementary feed, they spend 30% of their time eat-
ing and 60% resting [Cabon-Raczynska et al. 1983, Cabon-Raczynska et al. 1987].

According to Olech et al. [2008], bison prefer to eat just after sunrise and just before
sunset. Animals living in the wild move continuously as they eat, with the herd spaced
several metres apart. Feeding is always begun by a dominant male, followed by mature and
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healthy females, and the youngest animals. In enclosed reserves outdoor areas such as
pasture are expensive, which is why they are only used as an addition and for a short time.
Animals receive feed at specified hours (morning and afternoon) and consume it only
then. The findings of Jezierski [1987], who compared the behaviour of domestic cattle
and zubron (a hybrid of domestic cattle and European bison), point to genotype differ-
ences in the rhythm of feed intake. Zubron began grazing 40 minutes earlier on average
than domestic cattle. Cows with 75% bison blood started to graze still before sunrise. At
the same time, animals with 75% and 50% bison blood were characterized by higher graz-
ing activity before sunset.

CONCLUSIONS

It is concluded that the time spent by European bison from zoological gardens per-
forming basic activities (standing and moving, lying, feeding) differed from that reported
by other authors for free-living herds. During 12-hour observations, bison spent 31% of
their time feeding, 47% standing and moving, and 22% lying down (showing preference
for left lateral recumbency), although no statistically significant effect of zoological gar-
den was found. The age and sex of bison had a statistically significant effect on the amount
of time spent performing basic activities. The longest standing and moving times were
observed in calves, while males spent most of their time resting-lying. In both zoological
gardens, the increased feed intake activity was closely associated with feeding time.
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DZIENNA AKTYWNOSC ZUBROW W OGRODACH ZOOLOGICZNYCH

Streszczenie. W okresie [V-VII 2009 roku przeprowadzono po siedem obserwacji zubrow (od
6.00 do 18.00) w Miejskim Ogrodzie Zoologicznym ,,Wybrzeza” potozonym w Gdansku-Oli-
wie — 8 osobnikow oraz w Ogrodzie Fauny Polskiej w Le$nym Parku Kultury i Wypoczynku
-Myslecinek” w Bydgoszczy — 4 osobniki. Podczas 12-godzinnych obserwacji zubry w ogrodach
zoologicznych przeznaczaty na zerowanie 31% czasu, na stanie i ruch 47% czasu, a na lezenie
22% czasu (preferujac lezenie na boku lewym), przy czym nie wykazano potwierdzonego sta-
tystycznie wptywu miejsca przebywania zwierzat (ogrodu). Wiek oraz pte¢ zubrow istotnie sta-
tystycznie wptywaty na czas wykonywania przez nie podstawowych czynnosci. Najdtuzszy czas
stania i poruszania si¢ stwierdzono u cielat, natomiast najwigcej czasu na odpoczynek w pozy-
cji lezacej przeznaczaty samce. W obydwu ogrodach zoologicznych wzrost aktywno$¢ zwia-
zany z pobieraniem paszy byt $cisle zwigzany z porg jej zadania, ponadto stwierdzono, ze tuz
po okresach aktywnosci zwigzanej z pobieraniem paszy zwigkszata si¢ liczba zubréw odpo-
czywajacych w pozycji lezacej.

Stowa kluczowe: ogrody zoologiczne, zachowanie, Zubry
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