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Abstract
The aim of the study was to determine the relationship between age and temperament as well as re-
productive results in female raccoon dogs. The study was carried out at two raccoon dog breeding 
farms located in south-eastern Poland. A total of 189 foundation stock females were evaluated for 
temperament using a modified behavioural empathy test. Animals were classified into five tempera-
ment groups: very fearful (VF), fearful (F), confident (C), aggressive (A) and very aggressive (VA). 
The animals with calm temperament (C) formed the largest group (49.9%) whereas the smallest 
number of animals was classified as VA (5.6%). The influence of age on the temperament of rac-
coon dog females and the number of young born and weaned (P≤0.01) was revealed. At the same 
time, temperament did not affect reproductive parameters (P>0.05). Summing up, the results of 
this study indicate lack of correlation between temperament and reproductive parameters. It can 
be assumed that the elimination of aggressive animals from the foundation stock will not compro-
mise production results and can help to facilitate handling and improve animal welfare.
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The raccoon dog (Nyctereutes procyonoides, Gray, 1834) is a medium-sized 
member of Canidae family. The domestication process of this species began relati-
vely late in comparison with other farming animals. The raccoon dog started to be 
reared commercially for the fur trade since the early 1970s (Kauhala and Auttila, 
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2010). With development of breeding, studies and preliminary observations of that 
species began for better understanding of its biology (Helle and Kauhala, 1991) as 
well as exploring the possibility of adapting it to farm conditions. It was observed 
that among traits significantly affecting welfare of raccoon dogs, an important role 
was played by their temperament (Korhonen, 1988; Fortuńska and Gacek, 2001). 
An excessive release of glucocorticoids resulting from stress leads to impairment of 
bodily functions, compromised immune function, reproductive disorders, steriliza-
tion and changes in reproductive organs. It also increases severity of infections and 
diseases and lowers animals’ productivity (Kania et al., 2001).

Researches have shown that it is possible to select for temperament-related here-
ditary behaviour towards humans with the help of simple tests conducted under farm 
conditions (Trapezov, 1987; Gacek, 1999; Trapezov, 2000; Malmkvist and Hansen, 
2001). An important reason for including temperament in selection procedure was 
that there is a negative correlation between anxiety and welfare and because stress 
significantly influences reproduction (Rekila, 1999; Korhonen et al., 2000). Con- 
fident silver and blue foxes have better reproductive parameters than fearful indi-
viduals (Kristensen, 1989; Henderson et al., 1996; Rekila, 1999). This  difference 
appears to be due to a higher rate of kit loss in the fearful females than confident ones 
(Korhonen and Niemela, 1996). Many behavioural, physiological and morphological 
changes have been found in silver foxes selected for tameness (Kolesnikova et al., 
1985; Osadchuk, 1992). In blue foxes, reducing stress levels seems to be connected 
with fear decrease (Rekila, 1999). 

The aim of the study was to determine the relationship between age and tempera-
ment as well as the reproductive results of female raccoon dogs. 

Material and methods

The study was carried out from November to October of the next year on two 
raccoon dog breeding farms (Farm A and Farm B) located in south-eastern Poland. 
A total of 189 foundation stock females (29 on Farm A and 160 on Farm B) were 
evaluated for temperament (Permission No 32/2010, First Local Ethical Committee 
on Animal Testing at the Jagiellonian University in Kraków).

On both farms animals were caged in sheds. During the experiment each female 
was examined eight times. The temperament of raccoon dogs was investigated using 
a modified empathy test developed by Gacek (1999). This is one of more accurate 
and fairly noninvasive methods of animal temperament measurement. An investiga-
tor attempts to experience the feelings of an animal when a novel object (a stick with 
a red ribbon tied to the end) is introduced into the animal’s space. The stick should 
be placed at a nose height, within the sight of the animal. The animal’s first reaction 
(15–20 s) is analysed. 

During the measurements, raccoon dogs were assessed on the basis of a scale 
ranging from –2 (very fearful) to +2 (very aggressive). The assigned numerical va-
lues were used to calculate mean coefficients of temperament (truncated mean) and 
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animals were classified into five temperament groups, according to the following 
forms of behaviour:

– 2, very fearful (VF) – Immediate attempt to escape after introducing the stick 
with a knot into a cage. Searching for escape route in the cage corner or climbing the 
cage walls. Turning the head away avoiding eye contact.

– 1, fearful (F) – Going away from the stick, turning the head away; watching 
the knot but not coming up to the object. Showing both fear and curiosity.

0, confident (C) – Approaching, sniffing and licking the stick, following the stick, 
displaying willingness to play.

+ 1, aggressive (A) – Moving nervously at the sight of a stick, biting the knot, 
attacking it.

+ 2, very aggressive (VA) – Attacking the stick immediately after inserting it 
inside the cage. Growling and hissing very aggressively. Biting and tearing the knot 
and the stick.

The results were statistically analysed by means of two-way analysis of variance 
followed by Tukey’s multiple range test. The statistical analyses were performed 
using Statistica 9.1 software (Statsoft, 2010). The results were presented as means ± 
S.E.M. and considered significant at P<0.05 and highly significant at P<0.01.

Results

Statistical analysis showed that farm had no effect on temperament coefficient  
(P=0.423) and reproductive parameters: number of kits born (P=0.816) and weaned 
(P=0.577). Therefore, further analyses were done for both farms. This study revealed 
that animals with calm temperament (C) formed the largest group (49.9%) while  
those classified as very aggressive (VA) formed the smallest group (5.6%) (Table 1).

This places the raccoon dogs in the calm group, although the coefficient of varia-
tion for this parameter was relatively high. Analysis of variance showed statistically 
significant differences in the number of young born and weaned by females of diffe-
rent ages (P≤0.01, Table 1).

The two way ANOVA revealed a statistically significant influence of female age 
on the temperament (P≤0.001). Statistically significant differences were found be-
tween the temperament of one-year-old females and those aged two (P≤0.01), three 
(P≤0.001) and five years (P≤0.05). Despite these differences, animals generally sho-
wed confident temperament. It was attested by the mean values of coefficient of tem-
perament which were near zero and the percentage of animals representing different 
temperament types in successive age ranges (Table 1).

Taking birth litter size into consideration, statistically significant differences be-
tween one-year-old females and those aged two (P≤0.05), three (P≤0.01) and five 
years (P≤0.05) were stated. In the number of the young weaned, statistically signifi-
cant differences were observed between one- and three-year-old females (P≤0.01). 
The ANOVA revealed no statistically significant influence of female raccoon dog 
temperament on reproductive parameters (P>0.05, Table 2).



S. Łapiński et al.810

Ta
bl

e 
1.

 R
ep

ro
du

ct
iv

e 
an

d 
te

m
pe

ra
m

en
t p

ar
am

et
er

s o
f f

em
al

e 
ra

cc
oo

n 
do

gs
 o

f d
iff

er
en

t a
ge

s. 
V

F 
– 

ve
ry

 fe
ar

fu
l, 

F 
– 

fe
ar

fu
l, 

C
 –

 c
on

fid
en

t, 
A

 –
 a

gg
re

ss
iv

e,
 V

A
 –

 v
er

y 
ag

gr
es

si
ve

A
ge

 (y
ea

r)
N

B
or

n
W

ea
ne

d
C

oe
ffi

ci
en

t o
f t

em
pe

ra
m

en
t

D
is

tri
bu

tio
n 

of
 te

m
pe

ra
m

en
t t

yp
e 

(%
)

M
ea

n 
±S

E
M

ea
n 

±S
E

M
ea

n 
±S

E
V

F
F

C
A

VA

1
78

2.
53

±0
.4

56
 a

1.
95

±0
.4

37
 a

0.
15

±0
.1

19
 a

5.
1 

a
12

.8
 a

b
52

.6
 c

16
.7

 b
12

.8
 a

b

2
46

4.
39

±0
.5

68
 a

b
3.

50
±0

.5
45

 a
b

–0
.4

8±
0.

14
9 

b
17

.4
 b

21
.7

 b
50

.0
 c

8.
7 

ab
2.

2 
a

3
23

5.
57

±0
.7

87
 b

4.
87

±0
.7

55
 b

–0
.7

1±
0.

20
6 

b
21

.7
 b

c
26

.1
 b

c
47

.8
 c

4.
4 

ab
0.

0 
a

4
27

3.
93

±0
.7

74
 a

b
3.

78
±0

.7
43

 b
–0

.4
1±

0.
20

3 
b

7.
4 

a
29

.6
 b

c
51

.9
 c

11
.1

 a
b

0.
0 

a

≥5
24

5.
30

±0
.7

97
 b

4.
68

±0
.7

65
 b

–0
.6

5±
0.

20
9 

b
12

.5
 a

b
41

.7
 c

37
.5

 b
c

8.
3 

a
0.

0 
a

To
ta

l
19

8
3.

85
±0

.2
62

3.
21

±0
.2

52
–0

.2
2±

0.
98

11
.1

22
.2

49
.5

11
.6

5.
6

a,
 b

, c
 –

 v
al

ue
s i

n 
co

lu
m

ns
 w

ith
 d

iff
er

en
t l

et
te

rs
 d

iff
er

 si
gn

ifi
ca

nt
ly

 (P
<0

.0
5)

.



Temperament and reproduction of female raccoon dogs 811

Table 2. The reproductive parameters of female raccoon dogs with different temperament

Temperament N
Born Weaned

Mean ±SE Mean ±SE
VF 22 4.18±0.710 3.59±0.738
F 44 3.86±0.537 3.57±0.532
C 98 4.02±0.387 3.15±0.362
A 23 3.26±0.828 2.83±0.784
VA 11 2.82±1.007 2.27±0.965
Total 198 3.85±0.262 3.21±0.252

VF – very fearful, F – fearful, C – confident, A – aggressive, VA – very aggressive.

Discussion

Observations made during this study show that raccoon dogs are animals with 
calm temperament. This was particularly noticeable on Farm B where older females 
were maintained. From the information gathered from the breeder it appears that 
very aggressive animals are culled on this farm. Due to small herd size, this type of 
culling is not practised on Farm A.

Research performed by Barabasz et al. (2011) on raccoon dog farms in Poland 
and Finland demonstrated that confident animals were in the majority (72.5–74.2% 
in Poland, 69.4% in Finland). These authors grouped animal temperament into three 
categories, concluding that raccoon dogs are animals with a considerable degree of 
domestication and cause no breeding problems. The present results are comparable 
with those reported by Barabasz et al. (2011). The lower percentage values for the 
group of calm animals result from the use of a 5-point scale and more detailed clas-
sification of temperament of the tested animals. 

The age structure of the females on the investigated farms was estimated on the 
basis  of the data collected from farm records. Most one- and two-year-old females 
were kept on Farm A. The oldest female was four years old. This may be due to the 
fact that mainly young females were raised on the farm and older females were re-
moved by culling. On Farm B, young animals also formed the largest group but the 
oldest female was 8 years old. Later it was shown that temperament is a trait that de-
pends highly significantly on female age (P<0.001). There is a noticeable difference 
between one- and two-year-old animals. This may result from animals’ adapting to 
farm conditions and procedures. Repeated treatments may progressively evoke less 
aggression of the animals. Similar conclusions were made by Korhonen (1988) who 
observed that younger raccoon dogs are characterized by greater excitability and 
activity than older animals.

In the evaluation of reproductive parameters, three-, four- and five-year-old fe-
males demonstrated the best performance. Older animals from Farm B were also 
characterized by good reproductive performance, as a result of which they were re-
tained in the herd, although animals of this age are generally culled. Good results 
obtained by older females do not reflect the general trend because these animals were 
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outstanding. The poorest results were found in one-year-old females which had not 
been subjected to selection and therefore they had large percentage of abortions or 
killed their litters.

Research related to silver foxes (Socha et al., 2005), which analysed the mean 
number of young born from mothers representing different age groups, showed that 
the smallest mean number of kits born was found in one-year-old (4.36) and six- 
-year-old females (4.30), and the smallest number of kits weaned was observed in 
one-year-old (3.85) and two-year-old females (4.07). The highest values were obtai-
ned for females aged five years (4.85 and 4.66, respectively). Kubacki et al. (2005) 
found the highest prolificacy in three-, four- and five-year-old females. The present 
study shows that reproduction peaks in both raccoon dog and fox females occur be-
tween three and six years of age.

Litter size obtained on both farms was similar and did not differ significantly. 
On Farm A, females gave birth to and weaned an average of 4.76 and 4.30 young, 
respectively. On Farm B, the corresponding values were 4.78 and 4.10. Szeleszczuk 
and Żurek (2006) investigated reproductive performance after raccoon dogs  
from Finland were introduced to  the  farm. Finnish animals appeared to improve  
fertility percentage considerably. The  number of young born decreased and the  
number of females destroying their litters increased. The results of this experiment 
may suggest that in raccoon dogs, genotype is the main factor affecting reproduc-
tion. 

Although the present study demonstrated no statistically significant effect of tem-
perament type on reproductive parameters, certain trends could be observed. Ag-
gressive females gave birth to and weaned the smallest number of young whereas 
females with very fearful temperament were characterized by the greatest number of 
young born and weaned. This may be related to the fact that they were more cautious 
in their reactions and less trustful towards handlers. Females with calm temperament 
were ranked second in reproductive performance. These results were also reflected 
in the percentage of young weaned. Unlike the present study, Zoń et al. (2004) who 
investigated the effect of temperament of female arctic foxes on parameters of repro-
ductive performance showed poorer weaning performance in aggressive and fearful 
foxes.

Summing up, farmed raccoon dogs are calm and curious animals that show in-
terest rather than fear towards people. Reproductive parameters of raccoon dogs 
are closely related to their age which was confirmed by earlier studies. No strong 
correlations between temperament and reproductive performance of raccoon dogs 
were observed, which leads to a conclusion that animals with low tolerance for farm 
conditions should be removed from breeding. Calm animals adjust more easily to 
farm living conditions and accept handling procedures which facilitates the work and 
improves welfare of animals. 
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Wpływ wieku i temperamentu na parametry rozrodcze samic jenota  
(Nyctereutes procyonoides Gray)

Streszczenie

Celem badań było określenie zależności między wiekiem i temperamentem samic jenotów a ich 
parametrami reprodukcyjnymi. Badania przeprowadzono na dwóch fermach hodowlanych znajdujących 
się w południowo-wschodniej Polsce. Łącznie przebadano 189 samic stada podstawowego oceniając ich 
temperament przy pomocy zmodyfikowanego testu empatycznego. Zwierzęta podzielono na pięć grup 
temperamentu: bardzo bojaźliwe (VF), bojaźliwe, (F), spokojne (C), agresywne (A), bardzo agresywne 
(VA). Zwierzęta o temperamencie C stanowiły najliczniejszą grupę (49,9%), a VA najmniejszą (5,6%). 
Stwierdzono wpływ wieku samic jenotów na ich temperament oraz liczbę młodych urodzonych i odsa- 
dzonych (P≤0,01). Jednocześnie nie wykazano wpływu temperamentu na parametry rozrodu (P>0,05). 

Reasumując, wyniki niniejszych badań wskazują na brak zależności pomiędzy temperamentem 
a wskaźnikami rozrodu. Na tej podstawie można przypuszczać, że eliminacja z hodowli osobników 
agresywnych, a tym samym gorzej znoszących warunki fermowe, nie pogorszy wyników produk-
cyjnych, a może ułatwić obsługę i poprawić dobrostan zwierząt.


