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Abstract

In this study, we analysed the weight and measurements of 111 European roebuck (Capreolus capreolus L.) carcasses.
Animals were obtained from forest and field hunting grounds in north-eastern Poland. The own researching results duly
confirm that carcass weight increases with the age of animals that is the carcass weight of the older roebuck is heavier
than of younger animals. They were also characterized by the heaviest antlers (over 312.5 g). The average weight of
antlers was 268.10 g in field roebucks, and 220.25 g in forest ones. The difference in this trait (near 50 g) was confirmed
statistically. Two- and three-year-old roebucks differed significantly in the weight of antlers, whereas there were no such
differences in four- and five-year-old animals.

Changes in carcass weight were accompanied by changes in its measurements: the height at withers, the height at
sacrum and the chest girth. The carcasses of roebucks aged three years and older were almost 4 cm longer than those of
younger ones — the difference was highly significant. The correlations between carcass weight and height at withers, as
well as between carcass weight and chest girth, were ascertained. A significant correlation was observed between the

weight of antlers and age of roebucks. The indices of reconstruction and massiveness were determined.
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Introduction

Roe deer are flexible species and easily adapt to
various site conditions, so they inhabit many differ-
ent habitats, from large forest complexes, through small
in-field tree stands and shrubs, to treeless grounds and
field monocultures. The fact that roe deer live in di-
verse environmental conditions resulted in the devel-
opment of two ecotype forms within this species, i.e.
field roe deer and forest roe deer. These forms differ
in both constitution and behavioural characters (Grac-
zyk 1978, Pielowski 1999). Roe deer from various re-
gions of Poland are also characterized by different
carcass weights. According to Pielowski (1999), the
lightest roe deer can be found in western and north-
western parts of Poland. Roe deer in the north on
average are 1 kg heavier, whereas those inhabiting
central, eastern and north-eastern Poland are the heav-
iest. Drozd ef al. (2000) found a correlation between
the carcass weight and age of roe deer, confirming the
results of previous studies (Katluzinski 1978, Pieclowski
1999, Dziedzic 1991). Similar results were obtained by
Brzuski et al. (1997), who reported that in the region
examined the carcass weight of the one-year-old roe-
bucks was 12.84 kg, and that roebucks aged seven
years were the heaviest — 17.07 kg.

Gailard et al. (1996) indicated the diversity of
body weight of young roe deer in two subpopulations.
They claimed that roebucks living in areas of colder
winters and abundant food achieved heavier body
weight. Pettorelli e al. (2001) also ascertained posi-
tive spatial covariation between habitat quality and
local density and fawn body weight.

According to Bresinski et al. (2000), the total
population of roe deer in Poland in the spring of 2000
reached 531,000 approximately. In the arcas monitored
their average density was 2 animals/100 hectares of
fields and 20 animals/100 hectares of field-forests cov-
ering an area of up to 300 hectares.

The aim of this study was to compare body di-
mension of European roebucks harvested on field or
forest hunting areas as well as to analyse their body
dimension increasing with the age of living. The cor-
relation between some carcass measurements was also
determined.

Material and methods

The studies were conducted in the five hunting
areas covering 19,174 ha, located in the Taboérz For-
ests, north-eastern Poland, western part of the Warm-
ia and Mazury Province, near the city of Olsztyn
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(20°30°E; 53°47°N). Forests constitute 73.1% of the
region examined. They include the following habitats:
fresh coniferous forest — 48.3%, fresh broadleaved
forest - 47.8% and alder carr - 3.9%. The research area
was divided into units referred to analysed hunting
grounds.

The forest hunting ground was situated in the
main forest complex (describe above). The filed hunt-
ing ground (near 4.500 ha) was located in the open
fields complex where crops were grown (e.g. oat, wheat,
maize, sugar beets). The other part of researched are-
as were comprised by roads, water bodies efc.

The studies were carried out in 2001 — 2003 in-
cluding two hunting seasons: 2001/2002 and 2002/
2003. The hunting season for roebucks in Poland be-
gins on the 11" of May and ends on the 30™ of Sep-
tember. To eliminate the impact of the season of the
year on the body weight only the roe bucks harvest-
ed between 1% of June and 31 of August (rut season)
have been taken to analyse.

Carcasses of harvested roebucks constituted the
experimental material (Table 1).

Table 1. Number of carcasses of field and forest roe deer
obtained during the research period, according to age groups.
Age group I: two- and three-year-old roebucks, Age group
II: roebucks older than 3 years

Hunting Number of carcasses measured
Season
ground Age group I Age group I TOTAL
Forest 12 10 22
2001/2002
Field 11 15 26
Forest 18 18 36
2002/2003
Field 10 17 27
TOTAL 51 60 111

111 carcasses have been measured that constitut-
ed 78% of the total number of roebuck carcasses ob-
tained on the study area over the whole research pe-
riod.

All carcasses were weighed, and the following
measurements were taken for each of them using a
measuring tape:

1.Trunk length — from the first cervical vertebra
(atlas) to the end of the caudal bone,

2.Height at withers — from the highest point of
the withers to the centre of the apex of the fore hoof,

3.Height at sacrum — from the highest point of
the hind part of the backbone, along the hind leg, to
the apex of the hind hoof,

4.Chest girth — behind the withers and shoulders.

The gross weight of antlers was adopted follow-
ing the documentation kept at the Forestry Headquar-
ters in Mitomtyn.

The roebuck’s age was evaluated after shooting
them. The estimation was based on the condition of
their teeth (the level of attrition) with 1-year accura-
cy, which was relevant to the methods described be-
fore (Lohmman 1987, Osgyan 1989, Raesfeld et al.
1978). It permitted to describe of the annual body
measurements and antlers weight growth. Then, to
compare body building parameters among younger and
older animals they were divided into two groups of age
(according to the rules affected in Polish hunting
management): group | — two- and three-year-old roe-
bucks, group II — roebucks older than 3 years. In or-
der to characterize the proportions and harmony of
their constitution, the indices of body build were cal-
culated (Maciejowski and Zigba 1982), i.e.:

1.Index of reconstruction = [height at sacrum/
height at withers] x 100

2.Index of massiveness = [chest girth/height at
withers] x 100.

A statistical analysis of the numerical data ob-
tained included:

- characteristics of the experimental material, i.e.
arithmetic means (X), standard deviations (s), determi-
nation of the significance of differences in the traits
examined between means for age groups and in the
interaction: hunting ground x age.

- coefficients of simple correlation (r) between
carcass weight and some of its measurements. The
numerical material was analysed with statistical pro-
gram STATISTICA 5.0 PL.

Results

It was stated that the average carcass weight of
roebucks harvested on the field hunting grounds
amounted to 17.15 kg and was significantly higher than
the average carcass weight of roebucks harvested in
forests (15.65 kg). The values of carcass measurements
(height at withers, height at sacrum, chest girth) of the
former (II age group) were also significantly higher
than those of the latter (I age group) (Table 2). The
average weight of antlers was 268.10 g in field roe-
bucks, and 220.25 g in forest ones. The difference in
this trait (nearly 50 g) was confirmed statistically.

The carcass weight on average amounted to 15.2
kg in two- and three-year-old roebucks, and to 17.6
kg in older ones. The highly significant difference in
this trait (2.4 kg) was noted (Table 2). Changes in car-
cass weight resulted in changes in its measurements.
The carcasses of roebucks aged three years and old-
er were almost 4 cm longer than those of younger ones
— the difference was highly significant. The values of
the height at withers, height at sacrum and chest girth
were also significantly higher in roebucks from age
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group II than in those from age group 1. Considerable
differences were noted between these two groups as
concerns the weight of antlers. It amounted to 199.85 g
in roebucks aged up to three years, and to 288.50 g in
older ones. No statistically significant interaction
(hunting ground x age) was found between the traits
examined.

Table 2. Measurements and weight of carcasses and antlers
(see table) of roebucks from various hunting grounds and age
groups (I Age group: two- and three-year-old roebucks, II
Age group: roebucks older than 3 years)

Specification Statistics Hunting gro'u nd e
Forest Field 1 11
Carcass weight [kg] X 15.65%  17.15° 1520 17.60™
s 1.73 1.63 1.53 1.84
Height at withers [cm] X 72.60%  74.70° 73.0  74.30°
s 2.29 2.47 2.60 2.15
Height at sacrum [cm] X 83.90"  86.05®°  84.60  85.35"
s 2.08 2.22 2.21 2.13
Carcass length [cm] X 87.0° 88.95" 86.05  90.0™
s 3.45 4.37 3.69 4.13
Chest girth [cm] X 63.65°  66.50° 6370  66.45"
s 2.91 2.83 2.66 3.08
Weight of antlers [g] X 220.25%  268.10°  199.85 288.50™
s 52.80 52.18 59.96  45.03

A, B or xx — P = 0.01
a, b or x — P =< 0.05

Figure 1 presents the weight and measurements
of carcasses of roebucks from two age groups, de-
pending on their habitat.
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Figure 1. Biometric characteristic of roebucks from two age
groups, depending on their habitat

Table 3 indicates how the increase in the body of
analysed European roebuck’s is coursed. The values
of the height at withers and height at sacrum were
lowest in two-year-old roebucks. These parameters
were higher in older animals, and the highest — in the
oldest roebucks. The carcass length in roebucks aged

four, five, six years and older was similar (89.80 - 90.40
cm). Two- and three-year-old animals had significant-
ly shorter carcasses, 84 cm and 86 cm, respectively.
The weight of antlers was the highest in roebucks
older than six years (on average 312.6 g), and the low-
est — in those aged two years (on average 129.3 g).
Two- and three-year-old roebucks differed significantly
in the weight of antlers, whereas there were no such
differences in four- and five-year-old ones.

Table 3. Measurements of carcasses of roebucks at a differ-
ent age

Age (years)
Specification Statistics el
2 3 4 5 6 and >
Carcass weight [kg] X 13.60°° 1570 17.20°  17.50%  18.40™
s 1.72 133 1.81 2.03 2.15
Height at withers [cm] X 7098 7321 7367 7459 75.00™
s 2.85 2.66 247 1.58 228
Height at sacrum [cm] X 83.00"  84.70° 84.90° 8520  86.20"
s 234 238 234 2,07 2.13
Carcass length [cm] X 83.90°  86.50°"  89.80™  90.40"  89.80™
s 322 376 3.88 4.67 451
Chest girth [cm] X 60.10°  64.60" 6620  66.90"  66.60™
s 223 2.57 2,61 2.96 4.02
Weight of antlers [g] X 129.30°  22320°  279.40™  278.70™  312.60™
s 40.83 48.44 4271 48.04 49.56

A, B,C,D-P =< 0.01
a, b,c,d-P = 0,05

Table 4 shows the coefficients of correlation be-
tween the weight and measurements of carcasses, as
well as between the age of animals, weight of carcass-
es and antlers.

Table 4. Coeffi- Age and carcass Carcass ~ Weight of

cients of correla- measurements weight antlers

. Age 0.60 0.67

tion (r) between

the traits exam- Height at withers 0.75" -

ined Height at sacrum 0.69" -
Body length 0.50" -
Chest girth 0.79™ -
Weight of antlers 0.74" -

*#P<0.01

The highly significant positive correlation was
revealed between the weight and measurements of
carcasses (Table 4). It was the highest between the
carcass weight and the height at withers, and the car-
cass weight and the chest girth (r=0.75 and r=0.79
respectively). The weight of antlers was highly corre-
lated with the weight of carcasses (r=0.74). There was
also a significant correlation between the weight of
antlers and age of roebucks (r=0.67).

The indices of reconstruction and massiveness
were calculated for particular groups of roebucks on
the basis of carcass measurements — Table 5.
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Table 5. Indices of body constitution. Age group [: two-
and three-year-old roebucks, Age group II: roebucks older
than 3 years

Age groups Hunting ground
Indices
1 11 Forest Field
Index of reconstruction 116.10 11494 115.72 115.11
Index of massiveness 86.88  89.50 87.72 89.30

Younger animals (group I, 2-3-years-old) were
characterized by a slightly higher index of reconstruc-
tion, and a lower index of massiveness when compared
to older roebucks (group II, 4-6 — year-old and older).
The index of reconstruction of forest and field roebucks
was similar (115), but there were differences between
them as regards the index of massiveness. It was high-
er in field roebucks (89.3) than in forest animals (87.7).

Discussion

An analysis of the carcass weight in roe deer is
the subject of many papers (Hell 1979, Krupka et al.
1986, Dziedzic 1987, Vach 1993), by the data in roe deer
from various European countries, and according to the
Bergman’s principle, the weight of their carcasses is
different (Bobek et al. 1984, Sabboni et al. 2002). The
lightest carcasses can be found in Germany (15 — 16
kg). Their weight varies from 16 kg to 18 kg in Bulgar-
ia, Hungary and the Czech Republic it amounts to 21
kg in Sweden, and exceeds 22.5 kg in six-year-old roe-
bucks in Lithuania (Simonic 1976, Raesfeld et al. 1978).
The carcass weight of roe bucks is also different in
various regions of Poland: e.g. 15 kg in central and
western parts, 16.5 kg in Wielkopolska (south-west),
19 kg in central and eastern parts and 24 kg in the
Carpathian Mountains (Fruzinski et al. 1982, Pielowski
1999). The carcass weight of adult roebucks from
north-eastern regions varied in own investigations
from 17.5 kg (roebucks aged five years) to 18.4 kg (roe-
bucks aged six years and older). These results con-
firm those obtained earlier by Pielowski (1999), who
suggests that carcasses of roe deer from northern and
eastern parts of Poland are heavier than those of roe
deer from western regions.

The regional differences of European roebucks’
body weight was indicated by other authors e.g.: Blant
and Gaillard (2004) in France and Switzerland, Sabbio-
ni et al. (2002) in Italy or Osgyan (1989) in Germany.

Kaluzinski (1978), Bobek et al. (1984), Dziedzic
(1987) and Brzuski et al. (1997) report that age of roe
deer is an important factor differentiating their carcass-
es. The studies conducted by Pielowski (1999) indi-
cate that the oldest animals (aged four to eight years

and older) are the heaviest (19.3 kg). Dziedzic (1991)
claims that the carcass weight of roebucks increases
with age, from 17.1 kg in two-year-old ones, 18.4 kg
in three-year-old ones, to 18.9 kg in five- and six-year-
old ones. The results obtained by Brzuski et al. (1997)
also show that the carcass weight of roebucks changes
with age, from 14 kg in two-year-old ones,. 16 kg in
three-year-old ones, to 17 kg in four-year-old ones. The
carcass weight of older roebucks, i.e. aged 5 to 7 years,
is similar. This suggests that their growth stops at the
age of about five years. Own results indicate that in
the second, third and fourth year of growth the car-
cass weight of roebucks increases, whereas in the fifth
and sixth year it remains at the same level, which con-
firms that their growth stops at the age of about five
years. Katuzinski (1978) made similar observations.
Such results were also obtained in the Czech Repub-
lic. According to them, the five-year-old roebucks are
the heaviest (Vach 1993). Also Pelabon and van Breuke-
len (1998) indicated that carcass mass and the size of
antlers had been increasing until 4 and 6 years of age
respectively, and then remained constant.

Drozd et al. (2000) report that roebucks, living in
various provinces located in central and eastern Po-
land, differ in carcass weight. The heaviest carcasses
come from mixed forests and fields areas with the
domination of forests. According to some authors
(Graczyk 1978, Pielowski 1999, Krupka 1989), the fact
that roe deer live in so diverse environmental condi-
tions resulted in the development of two ecotypes
within this species, i.e. field roe deer and forest roe
deer. Field roe deer are heavier than forest deer — the
difference may exceed 2.5 kg (Krupka 1989). The rela-
tionship concerning forest and field roe deer as well
as mixed forest-field ecotypes is similar in Lithuania
(Padaiga 1996, Baleisis et al. 2003, Petelis and Brazai-
tis 2003). The results of other papers (Brzuski et al.
1997) and own investigations confirm that the habitat
affects the weight of roe deer. The heaviest roebucks
(16.39 — 16.48 kg) come from areas with no forests or
bushes, and the lightest (15.26 — 15.49 kg) — from those
dominated by forest complexes (Brzuski ef al. 1997).
Klein and Strandgaard (1972) analysing Denmark’s
populations of roe deer stated that the animals living
in the areas with lower percentage of forest achieved
bigger dimension and weight of the body. Own re-
search shows that roebucks inhabiting fields are char-
acterized by higher carcass weight than those living
in afforested areas (the difference could reach 1.5 kg).

According to Brzuski et al. 1997, body measure-
ments allow to determine the size of roe deer. When
taken at a different age, they provide a basis for es-
tablishing standards for population evaluation. These
authors claim that carcass measurements in roebucks
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change with age, and that their growth and develop-
ment stop at the age of ca. five years, when they reach
71.2 cm in height at withers, 114.5 cm in body length,
65.4 cm in chest girth. A comparison between the
measurements of carcasses of roebucks from south-
western parts of Poland and those obtained in own
studies indicates that roebucks inhabiting northeast-
ern regions are both heavier and bigger. The values
of height at withers obtained for adult roebucks in own
research were by over 3 - 4 cm higher than those re-
ported by other authors (Katuzinski 1978, Brzuski et
al. 1997). Taking measurements for the larger number
of animals would allow determining a standard model
of their constitution.

Observations on the measurements of field roe
deer are given by Katuzinski (1978). According to this
author, a comparison of body measurements of roe deer
in relation to ecotypes is reliable only when the data
come from not too distant areas, permanently inhabit-
ed by typical populations of both forest and field roe
deer. The results presented in the present paper (ful-
filling the above condition of data collection) show
that field roebucks, compared with forest animals, are
characterized by longer carcasses and achieve higher
values as regards height at withers and sacrum. The
index of massiveness calculated for them also confirms
their bigger size.

A positive and highly significant correlation be-
tween carcass weight and measurements in roebucks,
observed in the present study, could make a source
of information on the proper constitution of these
animals, enabling their objective evaluation. Howev-
er, a discussion of the results is difficult because of
the insufficient number of papers on the body meas-
urements of roebucks and their relationship with
weight. The weight of antlers is an important indica-
tor of both the physical condition of animals inhabit-
ing a given area and of the regularity of selective
shooting. An analysis of the weight of antlers made
for several years indicates that antlers become the
heaviest when roebucks are ca. five years of age (from
four to over six years). The experimental data gathered
by Drozd et al. (2000) and Brzuski et al. (1997) sug-
gests that the development of antlers reaches its cul-
mination point in the five-year-old roebucks. A simi-
lar tendency was noted in the given study. Roebucks
aged four, five and six years were characterized by the
heaviest antlers.

Drozd et al. (2000) determined the weight of ant-
lers in roebucks living in four provinces in Poland.
They found that it varied from 134 g to 138 g in one-
and two-year-old roebucks, and that the weight of
antlers was the highest in roebucks older than five
years - from 292 g to over 333 g. The same authors

calculated the coefficients of correlation between the
weight of carcass and the weight of antlers. They
turned out to positive and statistically significant in
roebucks from all of the provinces and age groups
analyzed. The effect of habitats on the weight of ant-
lers was also observed in own investigations. The
antlers in field roebucks were almost 50 g heavier than
those in forest ones. A significant positive correlation
between the weight of carcass and the weight of ant-
lers enables selection oriented towards these traits, but
only in specified age groups. It should also be kept
in mind that antlers are a hunting trophy (Jaczewski
1992, Markusson and Folstad 1997, Pielowski 1999,
Osgyan 1989). Moreover, good quality in roe deer and
other Cervidae species is one of the consequences
of proper game management.

This investigation have pointed out that the qual-
ity is dissimilar in roebucks that live in different hab-
itats. The kind of hunting ground would be the addi-
tional factor, which should have been considered while
formulating the criteria of culling roebucks.
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CPABHUTEJBHBIN AHAJIA3 POTOB U TYIIIA CAMIIOB EBPOINIEVICKOM KOCYJIA
(CAPREOLUS CAPREOLUS) N1OBbITbBIX HA TEPPUTOPUU JIECHBIX U ITOJIEBbBIX

OXOTHHUYBUX YI'OAbAX
II. Aunmescku, L. Koasica

Pesome

[IpoananuzupoBano Bec U pasmeps! Ty 111 camios eBpomneiickoir kocynu (Caprelous caprelous L.), oduTarommx B
JICCHBIX U MOJIEBBIX OXOTHUYBUX YTOJIbSX B pailoHe ceBepo-BocTouHOI yactu [lonpmm. Bo Bpems uccnenoBanuii 0OHapyKeHO,
4TO Ha ITOH TEPPUTOPHHU BEC TYILIH CAMIIOB KOCYIIH YBEIHYHBAeTCs ¢ UX Bo3pactoM. Camoro Gombmoro Beca Tymu (18,4 kr)
u poros (312,51), caMIIbl KOCYIH JOCTHTaIH B BO3pacTe OKoJIO 6 JieT sku3HU. CpeqHuil Bec pOroB CaMI[OB KOCYJIM JOOBITBIX HA
MOJEBBIX Yroabsax gocturan 268,10 1., a B ecHbIX yroassax 220,25 r. Pasuuia Beca, goxoasimas 10 S0r B monb3y oOuTaromeit
HAa TOJNSAX KOCYJIH, ONTBepkaaeTcs craructudecku. Hanbonpas nuddepeHipanus Beca poro Cpei caMioB KOCYIH ObLia
OTMe4YeHa Ha 2-3 Tojay KU3HH, B TO BpeMs Kak y ocobell Ha 4 u 5 rony xu3Hu nuddepeHuanus Beca poros Oblia

HECYIICCTBECHHA.

BwMecrte ¢ m3MeHeHHsIMU Beca TylIu, U3MCHSJIINUCh U eé pa3MephbI: BbICOTA B XOJIKE W MNOACHULBI U pasMEpPbL l"pyZ[HOf/i
KJICTKH. TyI_HKI/I 3-neTHUX U CTapuInX KOCYJb OBLIH B CpE€AHEM OKOJIO 4 cMm JUIMHHEE Tyl MJIaJIINX KOCYJIb (pa3H1/1L[a JOBOJIBHO
CyHIeCTBeHHaH). Ha ocHOBaHWYM BBIYHMCIICHHBIX KO3(1)¢)I/ILII/IQHTOB COOTHOIICHUI MEKAY BECOM TyIIU U BBICOTOH B XOJIKE W
OKPYKHOCTBIO prZ[HOﬁ KJIETKH, OTME€YE€HA CYLICCTBEHHAA B3aMMO3aBUCUMOCTL MEXKIY BECOM POTOB U BO3PACTOM KOCYIIb.

BrruuciieHsl mokasarenau ux TeJIOCI0KECHUS.

KuwueBsble ciioBa: eBporneiickas kocyisi, Capreolus, capreolus, Bec Tyud, pasMep TyLIH, BEC POTOB
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