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ABSTRACT

The aim of this study was to compare the rearing of mink in nests insulated with different materials. The study
was conducted on a large-scale mink farm located in northwestern Poland. The results of rearing mink from 144
females of the pearl variety, aged one and two years, were analyzed. Four groups were created, taking into account
the type of nest lining material and the age of the females. Two weeks prior to the scheduled birth, the nesting
houses were lined with two types of insulating material — sawdust from deciduous trees and a mixture of barley
straw and hay from meadow vegetation. Data were collected on: the number of born and live-born cubs per litter,
the number of reared mink per litter, and the mortality of mink during the rearing period at the mothers. It was found
that the material with which mink nests are insulated has an effect on the number of born, live-born and weaned
mink. Better reproductive results were reported for females whose nests were insulated with barley straw mixed
with meadow hay. They gave birth to larger litters, with more live mink, and raised more young. The mortality rate
of young mink was lower in nests insulated with a mixture of straw and hay. The results showed that the use of
sawdust as a nest insulating material is associated with a lower survival rate of reared mink. The study shows that

the choice of a suitable nest insulating material can favorably affect the number of reared young mink.
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INTRODUCTION

Of the fur-bearing animals farmed in Poland, the
American mink is the most important species. The inten-
sification of production has entailed the need to intensify
work related to improving welfare for this animal, in or-
der to obtain healthy animals with beautiful and dense fur.
As Brzozowski [2018] points out, issues related to im-
proving the welfare conditions of livestock are currently
one of the most important topics of discussion in various
EU member states, in order to develop the best regula-
tions for the husbandry of livestock.

Selection of the best animals for the breeding stock
has led to an increase in the fertility of the farmed mink.
Females often give birth to litters of more than 7 young.
The farmers have noticed that obtaining large litters is no
longer a problem; the difficulty is to create such condi-
tions that the whole litter may survive until weaning.
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Mink belong to the typical nesters (atricial species),
which means that the kits stay in the nesting boxes (nests)
after birth, and the conditions there have a significant
impact on their health [Brzozowski 2018]. The mortal-
ity rate of young mink during the period of maternal
nursing ranges from 13 to as much as 27% [Lagerkvist
et al. 1994], and the highest mortality is recorded in
the first week after birth [Felska-Btaszczyk 2021]. The
survival rate of the young is determined by many fac-
tors, including color variety, age of the mother, and litter
size [Socha and Kotodziejczyk 2006, Kotodziejczyk and
Socha 2012]. Schou and Malmkvist [2017] and Seremak
et al. [2013] found that litters that were too numerous
had a higher mortality rate than litters that were less nu-
merous, which was due to the fact that pups in larger
litters (more than 9 young) are much smaller and the
mother has limited feeding capacity. Due to the fact that
mink are born naked, blind and deaf, weighing about
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9-12 grams, especially during the early stages of mink
rearing, maintaining an adequate nest temperature is a
problem, as mink do not have a developed thermoreg-
ulatory mechanism and are prone to rapid hypothermia
due to their relatively large body surface area relative to
volume [Brown and Lasiewski 1972, Harri et al. 1991,
Castella and Malmkvist 2008]. According to Tauson et
al. [2006] the thermal comfort zone in a mink nest dur-
ing the first days of life should be in the range of 25 to
30°C. Therefore, when the nest is poorly protected from
the cold, large losses of the offspring can occur.

The thermoregulation of baby minks develops gradu-
ally and depends primarily on their body weight, nest iso-
lation and maternal behavior [Rouvinen-Watt and Harri
2001]. Their survival strategy is based on their ability to
withstand hypothermia and adequate nutrition and heat
provided by their mother. Functional homeopathy is not
developed by young mink until they are about 6 weeks
old [Tauson et al. 2006]. Until then, maternal care plays a
key role in mink survival. If the female is away from the
nest for too long, the young are unable to maintain a high
temperature, increasing their risk of death from hypother-
mia and starvation [Martino and Villar 1990, Harjunpii
and Rouvinen-Watt 2004, Tauson et al. 2006].

The American mink is a monoestrous species, and
their mating period is in March; the parturition period is
late April and early May. The female gives birth to the
mink in brooding houses, in which special wire inserts
are installed before the mating period, and the whole is
insulated with various insulating materials. Under the cli-
matic conditions of Poland, very cold nights, with tem-
peratures below 3°C in both April and May, occur fre-
quently, resulting in large losses of the offspring, espe-
cially in the first days of the mink’s life [Malmkvist et al.
2007]. Therefore, in order to ensure optimal conditions
for the birth and rearing of young mink, the animals are
provided with properly constructed and protected cages.
Female breeding mink begin nest-building from January
until the birthing season begins in April [Malmkvist
and Palme 2015, Schou and Malmkvist 2018, Schou et
al. 2018]. Nest-building by females before parturition
largely depends on the temperature outside. During win-
ter and early spring, when it is cold outside, females are
more motivated to build. As the temperature rises (up to
about 25°C), mink become less engaged in nest build-
ing, moreover, they stay in the nest with their young for a
shorter period of time. This suggests that temperature is
an important factor influencing maternal instinct and fe-
male behavior [Schou and Malmkvist 2018, Schou et al.
2018].

Mink breeders use, among other things, straw (e.g.,
barley straw, oat straw), wood shavings (sawdust), hay,
and even sheep and rabbit wool for nest box padding. A
common criterion for choosing an insulating material is
not quality but price, which means that the chosen mate-
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rial does not always adequately fulfill its role. Adequate
insulating material in nests during rearing of young is
crucial for litter survival [Malmkvist and Palme 2008,
Malmkvist et al. 2016].

The purpose of this study was to evaluate the effect
of insulating materials on litter size and weaning rates of
mink in the first days after birth.

MATERIAL AND METHODS

Description of animal housing conditions

The study was conducted on a large-scale mink farm lo-
cated in northwestern Poland in 2020. The mink of the
core stock were kept in double-row universal pavilions,
which were positioned with the longitudinal axis in the
north-south direction. The animals were fed ready-made
feed supplied by an external company. The feed mainly
consisted of chicken and fish waste, and had a semi-liquid
consistency. This allowed it to be applied directly to the
top of the cages. Thanks to nipple drinkers installed in the
animal cages, access to fresh water was possible without
restriction.

The experiment

The reproductive results of 144 pearl variety females
aged one and two years were analyzed, and they were
divided into 4 groups, taking into account the type of nest
lining material and the age of the females. Two weeks
before the scheduled mating, the nest houses were lined
with two types of insulating material: sawdust from de-
ciduous trees and a mixture of barley straw and hay from
meadow vegetation. The females were divided into the
following groups:

Group 1 40 female breeding mink aged 1 year, whose
nests were lined with sawdust from deciduous trees,

Group 2 30 female breeding mink aged 2 years, whose
nests were littered with sawdust from deciduous
trees,

Group 3 35 female breeding mink aged 1 year, whose
insulating material in the nests was a mixture of bar-
ley straw and hay from meadow vegetation,

Group 4 39 females aged 2 years, whose insulating ma-
terial in the nests was a mixture of barley straw and
hay from meadow vegetation.

On the second day after parturition, litter sizes
were determined during the the first nest inspection.
Throughout the period of the maternal nursing, litters
were inspected daily to document the mortality of young
mink. The following parameters were analyzed:

(a) litter size,

(b) the number of live-born mink per litter,

www.asp.zut.edu.pl


https://doi.org/10.21005/asp.2022.21.3.03
https://asp.zut.edu.pl

Felska-Btaszczyk, L., Lawrow, N. (2022). Nursing of mink in nest boxes insulated with different materials. Acta Sci. Pol. Zootechnica,

21(3), 19-24. DOI: 10.21005/asp.2022.21.3.03

(c) number of reared mink per litter,

(d) mortality of young mink during the rearing period.

The sets of collected data were statistically analyzed
using STATISTICA 13.3. Arithmetic mean (m), standard
deviation (SD) were used for statistical analysis. Tukey’s
parametric RIR test for unequal group sizes and two-
factor analysis of variance (ANOVA) were used to deter-
mine the significance of differences between the means of
individual reproductive indices. This analysis was based
on the following linear model:

ij = ]/l+0]' +pk + ejk
where:

Yj — trait level,

u — overall mean number of the trait,

0j — effect of female’s age,

pr — effect of the nest insulating material,
ejx — random error.

RESULTS AND DISCUSSION

Table 1 shows the obtained numbers of born, live-born
and the number of reared mink in nests insulated with
sawdust from deciduous trees or a mixture of barley straw
and meadow hay. Statistically significant differences at
P < 0.05 were recorded between groups of animals from
nests insulated with a mixture of straw and hay and those
insulated with sawdust, and in both one-year-old and two-
year-old females. The results in Table 1 clearly show that
nests insulated with a mixture of straw and meadow hay
had a positive effect on the analyzed indicators — litter
size, the number of live-born young per litter, as well
as the number of reared young per litter were higher in
nests insulated with a mixture of straw and hay compared

to nests insulated with sawdust. Two-year-old females
had better reproductive performance than one-year-old
females, but this was not statistically confirmed.

Malmkvist and Palme [2008] also compared differ-
ent materials used to insulate mink nests — barley straw,
plastic artificial nests and a combination of a plastic ar-
tificial nest with access to barley straw. They found that
it was this combination that was most effective, increas-
ing cub survival and reducing maternal stress after birth.
They also noted that access to straw for nesting resulted
in less variability in the timing of births of the mink, that
is, individual young in a litter were born at similar inter-
vals.

The mortality rate of young mink during the rearing
period (Table 2) was significantly lower when using bar-
ley straw and hay as insulating material (10.86%), while
the use of sawdust resulted in a mortality rate of 16.26%.
It was also found that young from two-year-old females
had a lower mortality rate than those from one-year-old
females, and by more than 5% regardless of the nest insu-
lating material used. Sliwiriska [2017] also observed that
biennial females had higher reproductive efficiency re-
gardless of the type of bedding material. However, in our
study, we found that when a mixture of barley straw and
meadow hay was used, mortality of young was reduced
by more than half in young from two-year-old females,
compared to young born to one-year-old females. When
nests were isolated with sawdust, mortality of young was
equally high in one-year-old and two-year-old females.

S¢nderup et al. [2009] found that wheat straw was su-
perior to barley straw and wood shavings when it came to
increasing the survival rate of young in nests. Slightly dif-
ferent results were obtained by Cambell et al. [2017], who
used oat straw and wood sawdust as nest warming mate-
rial. These authors found no differences in the survival
of young voles depending on the nest insulating material
used. However, they noted that wood sawdust influenced
higher dusting in the nest box compared to straw.

Table 1.  Statistical characteristics of the number of born, live-born and weaned mink from nest boxes insulated with different
materials
Female age
Trait Material 1 year 2 years total
Mean SD Mean SD Mean SD
sawdust 6.94* 2.03 6.61" 1.72 6.86 1.95
Litter size straw and hay 7.56* 1.79 7.72¢ 2.75 7.65 2.35
total 7.19 1.95 7.38 2.52 7.26 2.19
sawdust 6.31° 2.30 6.39" 1.72 6.33 2.15
Live-born young per litter straw and hay 7.16° 1.90 7.07° 2.07 7.16 1.97
total 6.69 2.19 6.86 1.98 6.76 2.10
Weaned young per litter  sawdust 5.42¢ 2.15 5.50° 2.18 5.44 2.14
straw and hay 6.36° 2.45 6.57° 2.25 6.48 2.33
total 5.79 2.30 6.24 2.27 5.97 2.29
a, b, c... means in columns marked with the same letters are significantly different at P < 0.05.
www.asp.zut.edu.pl 21
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Table 2. Statistical characteristics of mortality of young from nests insulated with different materials
. Female age
Material total
1 year 2 years
Sawdust 16.24 16.31 16.26
Straw and hay 15.04 7.30 10.86
Total 15.77 10.09 13.48

Slightly different conclusions were drawn by Lund
and Malmkvist [2012], who found that the mortality of
young in the first week after parturition is influenced not
so much by the type of material used to insulate nests, but
by the availability of several types of material. The au-
thors found that mink that had a greater number of build-
ing materials to choose from during the prepartum period
had a lower rate of cub mortality than females with access
to only one material, which was barley straw. They also
collected data on nest microclimate and observed that fe-
males with access to three materials had slightly higher
nest temperatures and lower relative humidity than fe-
males with access to only one insulating material.

Schou and Malmkvist [2017], on the other hand, be-
lieve that it is not only the type of nest insulation mate-
rial used that is important, but also its texture, most im-
portantly its length, as females do not transfer materials
too finely cut from the cage to the nest. In another study,
Malmkvist and Palme [2015] observed that it is the com-
position of the litter that has a significant impact on the
development and survival of the young, and found that
females with large litters were less successful at caring
than females with small litters. This was confirmed in an-
other study by Schou and Malmkvist [2017], who noted
that success in rearing young is primarily influenced by
litter size.

The first period of a mink’s life is the most difficult,
and its mortality rate during this time is the highest. The
cubs need adequate nest temperature and maternal care
during this period. Lack of hair cover, an immature ther-
moregulatory system and insufficient maternal care af-
fect the onset of hypothermia in the young, which can
eventually lead to their death. A good and warm nest, is
an essential element when the mother is away from the
nest. Therefore, the choice of suitable nest bedding ma-
terial can favorably increase the efficiency of survival of
mink on breeding farms and reduce the economic losses
incurred in the purchase of bedding. Straw is a readily
available and inexpensive material, and its use has a pos-
itive effect on the rearing of mink, as confirmed by the
above studies.

CONCLUSION
The analysis revealed that the material with which mink

nests are insulated has an effect on the number of mink
born, live-born and weaned. Better reproductive results
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were recorded in females whose nests were insulated with
barley straw mixed with meadow hay. They gave birth
to larger litters, with more live mink, and reared more
young. The mortality rate of young mink was lower in
nests insulated with a mixture of straw and hay. The re-
sults showed that the use of sawdust as a nest insulating
material is associated with a lower survival rate of reared
mink, The study shows that the choice of an appropriate
nest insulating material and its size can favorably affect
the number of reared young mink.
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ODCHOW NORCZAT POCHODZACYCH Z GNIAZD OCIEPLANYCH ROZNYM MATERIALEM

STRESZCZENIE

Celem pracy byto poréwnanie odchowu norczat w gniazdach ocieplanych réznym materiatem izolacyjnym. Badania
prowadzono na wielkotowarowej fermie norek potozonej w pétnocno-zachodniej Polsce. Analizie poddano wyniki
odchowu norczat pochodzacych od 144 samice odmiany perta w wieku 1 roku i dwéch lat. Zostaly stworzone
4 grupy, uwzgledniajace rodzaj materiatu wyscielajacego gniazdo i wiek samic. Na dwa tygodnie przed planowanym
porodem domki wykotowe wyScielono dwoma rodzajami materiatu izolujacego — trocinami z drzew liciastych oraz
mieszaning stomy jeczmiennej i siana z ro§linnosci takowej. Zebrano dane dotyczace: liczby urodzonych i zywo
urodzonych mlodych w miocie, liczby odchowanych norek z miotu oraz $miertelnosci norczat w okresie odchowu
przy matkach. Stwierdzono, ze material, ktérym ociepla si¢ gniazda norek ma wptyw na liczbg¢ urodzonych, zywo
urodzonych oraz odchowanych norek. Zanotowano lepsze wyniki rozrodu u samic, ktérych gniazda ocieplane byty
stoma jeczmienna zmieszang z sianem takowym. Urodzity one wigksze mioty, z wigksza liczbg zywych norczat
oraz odchowaty wigcej mtodych. Smiertelno$é mtodych norek byta nizsza w gniazdach ocieplanych mieszanka
stomy z sianem. Uzyskane wyniki pokazaly, ze zastosowanie trocin jako materialu izolujacego gniazdo, wiaze
si¢ z nizsza przezywalno$cia odchowanych norczat. Przeprowadzone badania ukazuja, ze wybdr odpowiedniego
materiatu izolujacego gniazdo moze korzystnie wptyna¢ na liczbg odchowanych mtodych norczat.

Stowa kluczowe: norki, materiat wysciétkowy, wyniki rozrodu, Smiertelnos¢ okotoporodowa
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