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A b s t r a c t

The experimental materials comprised 180 carcasses of European roe deer (bucks, does and kids)
hunter-harvested in forest (90 carcasses) and field (90 carcasses) habitats. Zoometric measurements
of carcasses were carried out and the percentage shares of edible and non-edible components were
determined.

Significant differences were found in carcass size and weight between roe deer from different sex
and age groups representing forest and field populations.

Fawns were characterized by the highest percentage share of non-edible parts in the carcass.
Legs constituted the largest portion of roe deer carcasses, accounting from 40.53% in bucks from
afforested areas to 41.39% in fawns from field habitats. No significant differences were observed in
the proportions of the analyzed cuts in the carcasses of roe deer harvested in forests and fields
hunting grounds.
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A b s t r a c t

Badaniom poddano 180 tusz sarny europejskiej (samców, samic i osobników w 1 roku życia)
pochodzących z łowisk leśnych (90 tusz) oraz polnych (90 tusz). Wykonano pomiary zoometryczne
tusz oraz analizowano udział elementów jadalnych i niejadalnych.

Stwierdzono zróżnicowanie w wymiarach i masie tuszy osobników z poszczególnych grup
płciowo-wiekowych bytujących w obwodach łowieckich polnych oraz leśnych. Największy procentowy
udział elementów niejadalnych stwierdzono w tuszach osobników w pierwszym roku życia.
Największym wyrębem w tuszach saren były udźce, które stanowiły od 40,53% (kozły pochodzące
z terenów leśnych) do 41,39% (koźlęta pozyskane na terenach polnych). Nie stwierdzono jednak
statystycznego zróżnicowania w procentowym udziale poszczególnych wyrębów między sarnami
pozyskanymi na terenach obwodów łowieckich leśnych oraz polnych.

Introduction

The European roe deer Capreolus capreolus is widespread in Europe. The
geographical range of the species covers an area of approximately 7.2 mln km2,
and the total number of animals has been estimated at 15 mln (BURBAITE,
CSÁNYI 2009).

The body weight and size of European roe deer may vary widely depending on
geographical, climatic and environmental conditions. The carcass weight and
measurements of roe deer are also determined by other factors such as the age
and growth rate of individual animals (BOBEK et al. 1984, PETTORELLI et al. 2002).

Roe deer meat is much appreciated by consumers for its specific
physicochemical properties (DZIERŻYŃSKA-CYBULKO, FRUZIŃSKI 1997). The roe
deer is the most common representative of the deer family in Poland. Accord-
ing to the Central Statistical Office, the total estimated number of roe deer in
Polish habitats is 873 500, and 186 667 animals were harvested in the
2013/2014 hunting season.

KULAK and WAJDZIK (2009) demonstrated that the carcass weight and skull
measurements of roe deer are useful parameters in ecotype classification.
According to the cited authors, different ecotypes of male roe deer can be
distinguished based on selected measurements.

In view of the above, the objective of this study was to perform a detailed
analysis of carcass quality in roe deer bucks, does and kids from forest and field
hunting grounds.

Materials and Methods

The experimental materials comprised the carcasses of European roe deer
(Capreolus capreolus) hunter-harvested in North-Eastern and Central Poland
during two successive hunting seasons of 2009/2010 and 2010/2011.
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Roe deer carcasses with the following characteristics were analyzed in the
study:

– no extensive bullet damage or contamination due to bullet,
– correct evisceration procedure,
– correct chilling and transportation procedures.
Based on the data provided by a game processing plant, roe deer were

divided into those harvested in hunting districts where woodland covers less
than 40% and more than 60% of the total area, referred to as the field group
and the forest group, respectively. A total of 180 roe deer carcasses were
analyzed (Table 1).

Table 1

Number of roe deer carcasses analyzed in the study (combined data for two hunting seasons)

Forest roe deer Field roe deer
Specification

bucks does fawns bucks does fawns

Number of analyzed carcasses 30 30 30 30 30 30

The carcasses of bucks, does and yearlings were eviscerated prior to
analysis. The heads and antlers of bucks were removed and prepared for
reporting the harvest to a Game Commission responsible for evaluating
selective culling.

The following zoometric measurements were performed on each carcass
(JANISZEWSKI et al. 2007):
a) carcass length (± 1 cm)

– does and fawns – from the tip of the nose to the base of the tail, along the
spine,

– bucks (following removal of the head and antlers) – from the atlas to the
base of the tail, along the spine;

b) height at withers (± 1 cm) – from the highest point of the withers to the tip
of the hoof, along the leg, measured in midline;

c) height at sacrum (±1 cm) – from the highest point of the back to the tip
of the hoof, along the straight leg;

d) chest girth (± 1 cm) – behind the withers and shoulders;
e) chest width (± 0.5 cm) – at the widest point, behind the shoulders;
f) chest depth (± 0.5cm) – at the deepest point, behind the shoulders.

The carcasses were dressed at the game processing plant. After skinning,
non-edible carcass parts such as the head and lower legs were removed and
weighed on an electronic scale accurate to 0.01 kg.

The following cuts were separated from the carcass according to the
procedure proposed by JANISZEWSKI (2009):
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– loin – by cutting in the front along the ribs, perpendicular to the spine
between the second and the third rib, and in the back along the line separating
the leg;

– ribs – by separating the legs, the saddle and the shoulders;
– neck – by cutting between the first cervical vertebra and the base of the

skull in the cranial direction and along the line separating the saddle in the
caudal direction;

– shoulders – by performing a semi-circular cut through the muscles
connecting the forelimbs and the chest cavity;

– rumps – by cutting between the second to last and the last lumbar
vertebrae, along the spine line at the top; the upper section of the hindlimb is
classified as part of the leg.

A statistical analysis was performed to determine:
– arithmetic means (x̄) and standard deviations (SD),
– the weights and percentage shares of cuts and non-edible parts in the

carcass,
– significance of differences between carcass measurements and the per-

centage shares of cuts and non-edible parts in the carcasses of roe deer from
different sex and age groups representing forest and field populations – by
one-way ANOVA at α = 0.01 and α = 0.05.

Results and Discussion

Table 2 presents the carcass measurements of roe deer from different sex
and age groups representing forest and field populations.

Table 2
Carcass measurements of roe deer from forest and field populations [cm; x̄ ± SD]

Forest roe deer Field roe deer

bucks does fawns bucks does fawns
Specifica-

tion

Carcass
length 90.10a ± 4.54 114.02a ± 5.92 100.45 ± 7.80 92.13b ± 4.61 116.11b ± 6.01 100.98 ± 7.81

Chest girth 64.05 ± 3.40 62.11 ± 4.31 53.66 ± 6.32 64.71 ± 3.51 62.69 ± 4.42 53.87 ± 6.28

Height at
withers 74.89A ± 4.25 71.06a ± 2.82 57.98 ± 2.39 77.09B ± 4.33 72.25b ± 2.86 58.12 ± 2.41

Height at
sacrum 86.70 ± 3.91 82.36a ± 2.76 64.55 ± 2.69 87.16 ± 3.92 84.43b ± 2.81 64.86 ± 2.66

A, B – P ≤ 0.01
a, b – P ≤ 0.05

Bucks, does and fawns from the forest population were characterized
by smaller carcass measurements than their counterparts from the field
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population. Table 2 data show that the carcasses of does from the field
population were significantly (by 1.91 cm) longer than the carcasses of does
from the forest population. The carcasses of females were longer than the
carcasses of males, but the latter were measured after head removal.
The carcasses of bucks from the field population were also significantly
(by 2.03 cm) longer than the carcasses of bucks from the forest population.
The carcass length of fawns from field and forest populations was similar at
100.98 cm and 100.45 cm, respectively. No significant differences in chest girth
were observed between bucks, does and fawns representing forest and field
populations.

A comparison of our findings with those of DROZD et al. (2000) revealed that
the chest girth of bucks from the field population (64.70 cm) and from the
forest population (64.05 cm) was greater compared with bucks from south-
eastern and north-eastern regions of Poland (61.30 cm and 63.30 cm, respect-
ively). The chest girth of bucks from the forest population was similar to that
reported for bucks from Central and Eastern Poland (63.9 cm). Does from
field and forest populations differed significantly in chest girth (63.69 cm and
61.11 cm, respectively) from does inhabiting different regions of Poland.
The highest value of chest girth was noted in does from Central and Eastern
Poland (67.50 cm), followed by those from south-eastern (66.90 cm) and
north-eastern (64.80 cm) regions.

The average height at withers was significantly (by 2.2 cm) greater in bucks
from the field population (77.09 cm) than in bucks from the forest population
(74.89 cm). Smaller differences in height at withers were observed in does and
fawns, but field roe deer were generally taller than forest roe deer.

Bucks and fawns from field and forest populations were characterized by
similar average height at sacrum, but bucks from field habitats were somewhat
taller. The most significant difference in height at sacrum was noted between
females – does from the field population were 2.07 cm taller than their
counterparts from forest habitats.

In a study by VACH (1993), the average height at withers of roe deer bucks
hunter-harvested in the Czech Republic was 72.30 cm; the values noted in our
experiment were slightly higher. In the cited study, the heights at sacrum and
carcass length of young males were 68.6 cm and 99.2 cm, respectively. Fawns
analyzed in our experiment had longer carcasses, but were shorter. VACH

(1993) demonstrated that the average carcass length of does harvested in the
Czech Republic reached 107.40 cm, which indicates that they were consider-
ably smaller than does analyzed in our study. The average height at sacrum of
female roe deer from Czech habitats (69.64 cm) was also lower than the values
noted in our study for does from field and forest populations.

Table 3 shows carcass weight, and the weights and percentage shares of
non-edible parts in the carcasses of roe deer representing forest and field

Carcass quality of European roe deer... 173



populations. Field roe deer had higher carcass weight than forest roe deer.
The average carcass weight of bucks from field and forest habitats was
19.87 kg and 17.56 kg, respectively. The average carcass weight of does from
forest and field populations reached 16.32 kg and 16.98 kg, respectively. Fawns
from forest habitats were also characterized by lower carcass weight than their
field counterparts – 10.12 kg vs. 11.03 kg.

Table 3
Carcass weight and the weights [kg] and percentage shares [%] of non-edible parts in the carcasses

of roe deer from forest and field populations [x̄ ± SD]

Forest roe deer Field roe deer

bucks does fawns bucks does fawns
Specifica-

tion

Carcass
weight
[kg]
[%]

17.56A ± 2.85
100

16.32 ± 3.23
100

10.12a ± 2.65
100

19.87B ± 2.34
100

16.98 ± 3.05
100

11.03b ± 2.42
100

Skin weight
[kg]
[%]

2.11 ± 0.36
12.01 ± 1.88

1.85 ± 0.32
11.33 ± 1.38

1.03a ± 0.18
10.18 ± 1.30

2.11 ± 0.34
10.62 ± 1.91

1.83 ± 0.30
10.78 ± 1.58

1.14b ± 0.19
10.33 ± 1.29

Lower leg
weight
[kg]
[%]

0.71 ± 0.09
4.04 ± 0.72

0.61 ± 0.08
3.74 ± 0.70

0.42 ± 0.07
4.15 ± 0.65

0.70 ± 0.09
3.52 ± 0.71

0.59 ± 0.09
3.47 ± 0.70

0.47 ± 0.09
4.26 ± 0.69

Head weight
[kg]
[%]

–
–

1.12 ± 0.10
6.86 ± 0.81

1.01 ± 0.08
9.98a ± 0.69

–
–

1.10 ± 0.11
6.48 ± 0.80

0.99 ± 0.11
8.97b ± 0.78

Total
non-edible
parts
[kg]
[%]

2.82 ± 0.45
16.05A ± 2.60

3.58 ± 0.50
21.93a ± 2.89

2.46a ± 0.33
24.31 ± 2.64

2.81 ± 0.43
14.14B ± 2.62

3.52 ± 0.50
20.73b ± 3.08

2.60b ± 0.39
23.56 ± 2.76

A, B – P ≤ 0.01
a, b – P ≤ 0.05

Highly significant differences in carcass weight were observed between
male roe deer from field and forest populations – the former were 2.31 kg
heavier. Significant differences in carcass weight were also noted between
young roe deer – fawns from field habitats were 0.91 kg heavier. The difference
in carcass weight between does from field and forest populations was statisti-
cally not significant (0.66 kg). Our findings point to considerable differences in
body size between roe deer from various habitats, which was also reported by
PIELOWSKI (1988).

JANISZEWSKI and KOLASA (2007) also demonstrated that the habitat
had a significant effect on the carcass weight of male roe deer. In the above
study, the average carcass weight of bucks from field and forest habitats
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in north-eastern Poland was 17.15 kg and 15.65 kg, respectively (a difference
of 1.5 kg).

In a study by PETELIS and BRAZAITIS (2003) conducted in Lithuania, field
roe deer were heavier than forest roe deer. The average carcass weight of adult
bucks from field habitats reached 21.2 kg, and it was 1.2 kg higher in
comparison with bucks from forest habitats. Significant differences in carcass
weight were also noted between does and fawns – animals from the field
population were heavier than those from the forest population.

Such a relationship was also reported by KLEIN and STRANDGAARD (1972)
who analyzed roe deer in Denmark. The cited authors found that roe deer from
hunting grounds with a high farmland to woodland ratio had significantly
higher carcass weight (17 kg), whereas animals from areas with high forest
cover were lighter.

WAJDZIK and JAMROZY (2001) compared the average carcass weight of forest
and field roe deer from various regions of Poland. The average carcass weight
of bucks aged 3 and 5 years varied in the range of 20% to 40%. The average
carcass weight of bucks from forest habitats reached 13.4 kg, whereas bucks
from field habitats were 3.6 kg heavier (17.0 kg).

DROZD et al. (2000) observed differences in carcass weight between roe
deer bucks from various forest complexes in Central and Eastern Poland.
The heaviest bucks were harvested in areas of woodland and woodland/farmland
mosaic, i.e. in the eastern part of the Lublin Upland. The carcass weight of
male yearlings was 15.2 kg, and the carcass weight of three-year-old bucks
reached 19.2 kg and it was lower than the carcass weigh of bucks from a field
population. The most significant differences in carcass weight were noted
between bucks harvested in the western part of the Lublin Upland and Solska
Wilderness – in both cases, field roe deer were heavier.

According to BRZUSKI et al. (1997), bucks from non-forested areas were
characterized by higher carcass weight (ranging from 16.39 kg to 16.48 kg)
than bucks from afforested areas (15.26 kg to 15.49 kg). The bucks analyzed in
our study were heavier. RAESFELD (1987) reported that the average carcass
weight of roe deer from different regions of Germany ranged from 13.78 kg to
15.10 kg, which indicates that they were significantly lighter than those
examined in our experiment.

Table 3 presents also the weights and percentage shares of non-edible parts
separated from roe deer carcasses. The heads of bucks were removed by
hunters to prepare a trophy, which is why they were not included in our
analysis. The highest weight of non-edible parts in the carcass was noted in
does from forest and field populations, at 3.58 kg and 3.52 kg, respectively.
Fawns from forest habitats were characterized by the lowest weight of
non-edible parts in the carcass (2.46 kg). Head weight was comparable in does
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from forest and field populations, ranging from 1.12 kg to 1.10 kg. Similar
values of head weight were noted in fawns from forest and field habitats, at
1.01 kg and 0.99 kg, respectively.

Table 3 data show that fawns from the forest population were character-
ized by the highest total percentage share of non-edible parts in the carcass
(24.31%). The lowest skin weight was noted in fawns from forest habitats
(1.03 kg), and the highest skin weight was observed in bucks from forest and
field populations (2.11 kg). The highest percentage share of skin in the carcass
was found in bucks from the forest population (12.01%) and the lowest – in
fawns from forest habitats (10.18%).

Lower leg weight was also highest in the carcasses of bucks from afforested
areas and lowest – in the carcasses of fawns from the forest population. The
percentage share of this non-edible carcass part was lowest in does from field
habitats (3.47%) and highest – in fawns from the field population (4.26%).

In a study by TRZISZKA (1975), non-edible parts had the following percen-
tage shares of roe deer carcasses: head – 6.6%, lower legs – 4.4%, skin – 9.2%.
The above percentage shares of the head and skin in the analyzed carcasses
were lower than those noted in our study, whereas small differences were
observed in the percentage share of lower legs.

A comparison of the proportions of non-edible parts in the carcasses of
different game species revealed that they had the highest total percentage
share of wild boar carcasses – 20.91% (ŻMIJEWSKI, KORZENIEWSKI 2000).

Table 4 shows the weights and percentage shares of cuts in the carcasses of
forest and field roe deer.

The percentage share of legs, which constitute the largest portion of roe
deer carcasses, varied from 40.53% in bucks from afforested areas to 41.39% in
fawns from field habitats. Significant differences in leg weight were noted
between bucks representing forest and field populations. The remaining cuts
had the following percentage shares of roe deer carcasses: saddle – approx.
17%, neck – approx. 10%, shoulder – approx. 17%, ribs – approx. 13%.
No significant differences were observed in the proportions of the analyzed
cuts in the carcasses of males, females and yearlings hunter-harvested in
forests and fields.

ŻMIEJEWSKI et al. (2007) reported that the percentage share of legs in roe
deer carcasses (combined data for sex and age groups) reached 40.41%.
A similar value was noted in our study in the carcasses of male roe deer. The
proportions of the other carcass cuts noted by the cited authors (shoulder
– 17.62%, saddle – 17.04%, neck – 11.8%, ribs – 13.13%) were also comparable
with those determined in the present experiment. Based on a review of
previous findings, DZIERŻYŃSKA-CYBULKO and FRUZIŃSKI (1997) presented the
following percentage shares of cuts in roe deer carcasses: legs 41,2%, saddle
16,9%, shoulder 18,1% and neck 9,4%.
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Table 4
The weights [kg] and percentage shares [%] of non-edible parts in the carcasses of roe deer from

forest and field populations [x̄ ± SD]

Forest roe deer Field roe deer

bucks does fawns bucks does fawns
Specifica-

tion

Carcass
weight
without
non-edible
parts
[kg]
[%]

14.74 ± 1.95
100

12.74 ± 1.84
100

7.66 ± 1.44
100

17.06 ± 2.13
100

13.46 ± 1.97
100

8.43 ± 1.27
100

Saddle:
[kg]
[%]

2.57 ± 0.34
17.46 ± 2.31

2.20 ± 0.32
17.31 ± 2.52

1.34 ± 0.25
17.39 ± 3.24

2.97 ± 0.35
17.44 ± 2.05

2.33 ± 0.33
17.32 ± 2.45

1.46 ± 0.26
17.31 ± 3.08

Neck:
[kg]
[%]

1.56 ± 0.28
10.61 ± 1.90

1.28 ± 0.26
10.03 ± 2.04

0.76a ± 0.15
10.01 ± 1.97

1.76 ± 0.29
10.26 ± 1.69

1.39 ± 0.27
10.35 ± 2.01

0.84b ± 0.16
10.01 ± 1.91

Shoulder:
[kg]
[%]

2.64a ± 0.29
17.90 ± 1.96

2.24 ± 0.27
17.62 ± 2.12

1.36 ± 0.17
17.77 ± 2.22

3.08b ± 0.31
18.04 ± 1.81

2.37 ± 0.27
17.64 ± 2.01

1.49 ± 0.18
17.69 ± 2.14

Ribs:
[kg]
[%]

1.99a ± 0.30
13.50 ± 2.03

1.74 ± 0.29
13.63 ± 2.27

1.05 ± 0.20
13.68 ± 2.61

2.30b ± 0.37
13.51 ± 2.17

1.85 ± 0.29
13.65 ± 2.14

1.15 ± 0.22
13.60 ± 2.60

Leg:
[kg]
[%]

5.97a ± 0.74
40.53 ± 5.02

5.28 ± 0.70
41.41 ± 5.49

3.15a ± 0.42
41.15 ± 5.49

6.95b ± 0.81
40.75 ± 4.75

5.52 ± 0.71
41.04 ± 5.28

3.49b ± 0.45
41.39 ± 5.34

a, b – P ≤ 0.05

Conclusions

The following conclusions can be drawn from the present study, which
investigated carcass quality in roe deer bucks, does and fawns representing
forest and field roe deer:

1. Roe deer from different sex and age groups, hunter-harvested in forest
and field habitats, differed in carcass weight and measurements – field roe deer
were larger and heavier.

2. The average carcass weights of animals from the forest population were
as follows: bucks – 17.56 kg, does – 16.32 kg, fawns – 10.12 kg. The average
carcass weights of animals from the field population were 19.87 kg, 16.98 kg
and 11.03 kg, respectively.

3. The carcasses of yearlings had the highest percentage share of non-
edible parts.

4. The percentage share of legs, which constitute the largest portion of roe
deer carcasses, varied from 40.53% in bucks from afforested areas to 41.39% in
fawns from field habitats.
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5. No significant differences were observed in the proportions of the
analyzed cuts in the carcasses of roe deer hunter-harvested in forests and
fields.

Translated by ALEKSANDRA POPRAWSKA
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