
668

The Effect of Wintering Conditions on the Body Weight and 
Carcass Quality of Farm-Raised Fallow Deer (Dama dama)
P. Janiszewski, T. Daszkiewicz and J. Cilulko
Univeristy of Warmia and Mazury, Faculty of Bioengineering, 10-719 Olsztyn, Poland

Abstract

Janiszewski, P., T. Daszkiewicz and J. Cilulko, 2015. The effect of wintering conditions on the body 
weight and carcass quality of farm-raised fallow deer (Dama dama). Bulg. J. Agric. Sci., 21: 668–673

Farm-raised fallow deer are a source of meat characterized by a high nutritional value and high processing suitability. A 
variety of treatments can be applied to modify the final quality of carcasses obtained from farmed fallow deer and red deer. 
The objective of this study was to demonstrate that limited exposure to adverse weather conditions in the winter contributes 
to higher body weight gains and superior carcass quality in young farmed male fallow deer.

The results of our study indicate that wintering under shelter limits exposure to adverse weather conditions in the winter 
and has a positive effect on body weight gains and carcass dressing percentage in farm-raised fallow deer. During a six-month 
experiment, the average body weight of control group fallow deer increased by only 2.43 kg, compared with 6.88 kg in the 
experimental group (at similar initial body weights in both groups). Highly significant differences between groups were found 
in the weight of four out of the five analyzed carcass cuts. Significant differences between groups were observed with regard 
to the percentage share of four carcass parts too. The lean meat content of the neck, shoulders and legs was highly significantly 
higher in experimental group animals.
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Introduction

Venison from deer is characterized by a wide range of posi-
tive attributes (Hoffman and Wiklund, 2006; Morgante et al., 
2003; Polak et al., 2008; Wiklund et al., 2003). It can be ob-
tained from hunted and farmed animals (Hoffman and Wik-
lund, 2006; Romanzin et al., 2010). The quality of carcasses of 
hunter-harvested animals can be only minimally improved, and 
possible treatments are limited to preliminary processing after 
harvest, such as castration, evisceration and chilling (Janisze-
wski and Daszkiewicz, 2010). The quality of carcasses of farm-
raised deer is affected by the diet (Volpelli et al., 2002, 2003), 
slaughter conditions (Jago et al., 1997; Pollard et al., 2002), cas-
tration (Mulle et al., 1996) and other factors (Drew, 1985; Smith 
and Dobson, 1990; Wiklund et al., 2001). 

The objective of this study was to demonstrate that lim-
ited exposure to adverse weather conditions in the winter 
contributes to higher body weight gains and supreme carcass 
quality in young farmed male fallow deer.

Materials and Methods

The experiment was performed in a private commercial 
farm deer in north-eastern Poland, keeping around 1500 fal-
low. A total of 40 males were randomly selected for the study. 
The average age of the deer at the beginning of the exper-
iment was six months. The animals were divided into two 
groups of 20 individuals each:

experimental group – kept in a shelter built of wooden •	
boards, with access to a run yard of 0.1 ha enclosed with 
wooden boards to the height of 2.5 m. The animals were 
kept in the shelter to minimize the effects of adverse weath-
er conditions.
control group – kept in a typical paddock with an area of •	
approximately 5 ha without shelter. The group stayed with 
the basic herd of around 60 animals.

Both groups were fed identical diets composed of a cereal 
mixture (ca. 0.5 kg/animal) and haylage (ad libitum). The ani-
mals had ad libitum access to water and mineral licks (blocks).
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The experiment was carried out in two stages between 15 
December 2010 and 24 October 2011.

Stage I – evaluation of body weight gains over the winter
Both groups were weighed six times, once a month on the 

following dates:
I -15 December 2010, 
II - 19 January 2011, 
III - 26 February 2011, 
IV - 26 March 2011, 
V - 26 April 2011,
VI - 30 May 2011. 
The animals were weighed on an electronic scale (with an 

accuracy of 0.1 kg) connected to a mechanical holding device 
which was applied to immobilize the animals during the weigh-
ing procedure. At the end of this stage (30 May 2011), experi-
mental group fallow deer were released into the paddock where 
both groups of animals were kept together until slaughter.  

Stage II – carcass measurement and cutting
All animals were slaughtered on the farm on the 12th Oc-

tober 2011 in line with the regulations in force. They were 
fasted for 24 hours prior to slaughter. After slaughter, hide 
was removed from the carcasses, and other non-edible parts 
were separated: lower limb sections and the head which were 
weighed on an electronic scale with an accuracy of 0.1 kg. 
The following cuts were dressed based on standard (BN-84
/9241-10) and the guidelines given by Janiszewski (2009):

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 forelimbs and the chest cavity;
legs – by cutting between the second to last and the last •	
lumbar vertebrae, along the spine line at the top; the upper 
section of the hind limb is classified as part of the leg.

The cuts were weighed, deboned and the percentage share 
of meat and bones in each cut was determined. 

The experiment was performed upon the prior approval of 
the Local Ethics Committee; decision number UWM 90/2009. 

Statistical analysis
The results were processed statistically in the Statistica 8.0 

application. The analyzed traits were described by determining 
arithmetic means, standard deviations and the significance of 
differences between means. The experiment was performed in 

a one-factorial orthogonal design to determine the effect of win-
tering conditions on body weight and carcass quality.

Results and Discussion

Body weight gains
At the beginning of the experiment (December), control 

and experimental group fallow deer were characterized by 
similar body weights at 25.78 kg and 26.12 kg, respectively 
(Figure 1). In the successive six months, clear differences in 
body weight gains were observed between the two groups.

The body weights of control group males increased in 
the first two months of the experiment (January, February), 
and they decreased to the value noted at the beginning of 
the experiment in the third month of the study (March). An 
increase in body weights was noted in successive months 
(April, May), and the rate of growth was similar to that ob-
served at the beginning of the study. The body weights of 
control group fallow deer increased by only 2.43 kg (8.62%) 
over the six-month period.

The body weights of control group animals varied on a 
seasonal basis. The above could be attributed to seasonal 
fluctuations in the appetite levels of farm-raised deer. During 
the winter, fallow deer consume smaller amounts of feed and 
at greater time intervals due to the natural light cycle which 
regulates the animals’ activity levels. According to Bobek et 
al. (1984), seasonal differences in the body weight of deer are 
also affected by smaller quantities and lower quality of feed 
as well as harsh weather conditions in the winter.

In the experimental group, a drop in the body weights of 
fallow deer was observed already after the first month (Jan-
uary) of the experiment (Figure 1). The above could be at-
tributed to stress resulting from relocation to an unknown 
environment. In the months that followed, the body weights 
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of experimental group animals increased steadily to reach 
an average of 33.00 kg at the end of the study. The body 
weights of experimental group fallow deer increased by 6.88 
kg (20.85%), and the resulting difference was 12.23% higher 
than in the control group. 

The final body weights of 11-month-old fallow deer were 
lower than those noted by Bruggeman and Schwark (1989) in 
a study of one-year-old bucks which reached 41.00 kg as well 
as by Wunsch and Schwark (1994), in whose work the aver-
age final body weight of animals was 40.10 kg. In this experi-
ment, the body weights of 7-month-old bucks were consistent 
with those reported for similarly aged animals raised in an 
Australian farm (Mulley and English, 1985).

Carcass dressing percentage
The average carcass weight of fallow deer slaughtered 

at the age of 16 months was 27.09 kg in the control group 
and 31.19 kg in the experimental group, and the difference 
between the two groups was highly significant. The carcass 
dressing percentage was determined at 51.32% in the control 
group and at 52.34% in the experimental group (Table 1).

Fallow deer from the experimental group were character-
ized by higher (P<0.05) live weight and, consequently, higher 
(P<0.05) carcass weight. The carcass dressing percentage of 

experimental animals was also 1% higher in comparison with 
control (P<0.05).

In a study by Drozd et al. (1996), the carcass dressing 
percentage of 16-month-old farm-raised male fallow deer 
was similar (51.41%) to that noted in control group animals 
in our experiment. According to Mulle and English (1985), 
the carcass weight of 15-month-old fallow bucks raised in 
an Australian farm reached 48 kg, and the carcass dressing 
percentage of animals slaughtered at the age of 20 months 
reached 65%. In the work of Volpelli et al. (2002), 18- and 
30-month-old male fallow deer raised in a farm had the body 
weight of 41.6 kg and 53.3 kg, respectively. In the above 
study, cold carcass weight was determined at 23.7 kg and 
32.0 kg, respectively. Carcass dressing percentages were 
higher than those noted in our experiment, reaching 56.8% 
in 18-month-old males and 59.9% in 30-month-old fallow 
deer. Hoog et al. (1990) determined the dressing-out propor-
tion of one-year-old and two-year-old male fallow deer at 
54-55% and noted that castration had no significant influ-
ence on the above values. 

Weight of non-edible carcass components
The average weight of all non-edible carcass components 

was higher in the control group than in the experimental 

Table 1 
Live weight, carcass weight and carcass dressing percentage (animals - 16 months old)

Specification Control group Experimental group
x S x S

Live weight, kg 52.78B 6.01 59.59A 4.41
Carcass weight with skin, head and legs, kg 27.09 B 3.17 31.19 A 2.16
Carcass dressing percentage, % 51.32b 5.88 52.34a 3.55

a b - P ≤ 0.05, 	 A B - P ≤ 0.01

Table 2 
Weight and percentage share of non-edible carcass parts

Specification Control group Experimental group
x S x S

Carcass with skin, head and legs, kg
%

27.09A

100
3.17

10.83
31.19B

100
2.16

10.69
Skin, kg

%
3.20b

11.81b
0.42
1.55

2.56a

8.21a
0.55
1.66

Leg, kg
%

1.13B

4.17b
0.08
1.21

0.98A

3.14a
0.08
0.22

Head,  kg
%

2.32B

8.56
0.16
0.51

2.03A

6.51
0.16
0.50

Total non-edible parts, kg
%

6.65B

24.54B
0.39
1.99

5.57A

17.86A
0.43
1.42

a b - P ≤ 0.05, 	 A B - P ≤ 0.01
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group, and the noted difference was statistically significant 
(Table 2). In the experimental group, the total weight of non-
edible components was 5.57 kg, which accounted for 17.86% 
of the total carcass weight. In the control group, the respec-
tive values were 6.65 kg and 24.54%. The weight and per-
centage share of non-edible carcass parts in both deer groups 
are presented in Table 2. 

In the study by Volpelli et al. (2002) the head accounted 
for 4.75% to 4.55% in 18- and 30-month-old males (respec-
tively), and the above value was lower than those noted in this 
experiment. In the cited study, the percentage share of the 
skin reached 6.70% and 6.86%, respectively, and it was also 
below the values noted in our work.

Weight of carcass cuts
Carcass weight without skin and non-edible components 

was determined at 20.44 kg in the control group. It was 5.18 
kg higher in the experimental group, and the difference was 
highly significant. In the study by Slamecka et al. (2004), the 
carcass weight of farm-raised fallow deer aged 15-17 months 
reached 23.62 kg, and the above result ranked between the 
values noted in both groups of our experiment. 

Highly significant differences were found between groups in 
the weight of four out of the five analyzed carcass cuts. Signifi-
cant differences between groups were observed with regard to 
the percentage share of four carcass parts too (Table 3). 

The average loin weight was 4.05 kg in the experimental 
group, where meat had a 73.58% share, whereas in the control 
group, the loin weighed only 3.10 kg, of which meat account-
ed for 70.97% (Tables 3 and 4). In the work of Slamecka et 
al. (2004), loin weight was similar to that noted in our control 

group at 3.25 kg with at 69.54% meat content of this cut. Dif-
ferent results were reported by Drozd et al. (1996) in whose 
experiment meat had a high 80.74% share of the loin.

The average weight of the neck was higher in the experi-
mental group (3.33 kg) than in the control group (2.22 kg), but 
the percentage share of meat in this cut was similar in both 
groups (65.17% and 65.32%, respectively). Somewhat higher 
values were reported by Drozd et al. (1996) at 67.94% and 
Slamecka et al. (2004) at 67.64%. 

Similarly to the above cuts, the weight of the shoulder 
was also higher in the experimental group. In the study by 
Drozd et al. (1996), the meat content of the shoulder reached 
78.56%, which was similar to the values noted in our experi-
mental group (78.95%) but higher than in the control group 
(76.68%). Slamecka et al. (2004) observed a lower proportion 
of meat in the shoulders at 74.63%.

Leg weight reached 10.16 kg in the experimental group 
and 8.28 kg in the carcasses of fallow deer which were kept 
under typical farm conditions. The percentage content of 
meat in that cut was determined at 78.05% and 77.29% in ex-
perimental and control groups, respectively. The above val-
ues are lower than the findings of Drozd et al. (1996) in whose 
study, meat had an 80.74% share of fallow deer legs. In the 
work of Slamecka et al. (2004), the legs of farm-raised fallow 
deer weighed 9.73 kg and were characterized by more than an 
80% meat content.

The only difference which was not statistically significant 
between the two groups was the average weight of the ribs 
which was higher in experimental group animals. The dif-
ferences in the proportion of the ribs between groups were 
significant at 0.05.

Table 3 
Weight and percentage share of primal cuts from fallow deer carcasses

Specification Control group Experimental group
x S x S

Carcass without skin, head or  
lower leg sections, kg

%
20.44A

100.0
2.24
10.52

25.62B

100
2.61
10.17

Loin, kg
%

3.10A

15.21a
0.43
2.00

4.05B

15.80b
0.38
1.45

Ribs, kg
%

3.64
17.65a

0.95
5.06

3.90
15.24b

0.51
1.99

Neck, kg
%

2.22A

10.91a
0.36
1.68

3.33B

12.99b
0.25
1.00

Shoulder, kg
%

3.20A

15.69a
0.36
1.68

4.18B

16.31b
0.23
0.90

Leg, kg
%

8.28A

40.54
1.01
4.25

10.16B

39.66
0.65
2.54

A B - P ≤ 0.01; 	 a, b, - P ≤ 0.05
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Conclusions

The results of our study indicate that wintering under 
shelter limits exposure to adverse weather conditions in the 
winter and has a positive effect on body weight gains and car-
cass dressing percentage in farm-raised fallow deer.

During a six-month experiment, the average body weight 
of control group fallow deer increased by only 2.43 kg, com-
pared with 6.88 kg in the experimental group (at similar ini-
tial body weights in both groups).

Highly significant differences between groups were found 
in the weight of four out of the five analyzed carcass cuts. 
Significant differences between groups were observed with 
regard to the percentage share of four carcass parts too. The 
average percentage meat content of the ribs, shoulders and 
loin was highly significantly higher in experimental group 
animals.
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