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Maternal care in captive grey hamster Cricetulus migratorius
(Rodentia, Cricetidae)

Viadimir S. Gromov, Alexey V. Surov & Georgy B. Ryurikov

ABSTRACT. In ten female grey hamsters, Cricetulus migratorius, rearing their first litters, both direct and
indirect maternal activities were studied under laboratory conditions during the observation period (21 days
from parturition) divided into four rearing stages: days 2—6, 7-11, 12—-16, and 17-21, respectively. The
maternal care was found to include nursing, huddling over, brooding and grooming the young, the nest
construction and food caching. Total time spent in the nest by the females was found to decrease gradually
during the whole observation period as well as other maternal activities with exception of pup grooming that
has maximum rate during second rearing stage. Maternal behaviour of Cricetulus migratorius is discussed
in comparison with that one of other cricetid rodents.
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3aboTta o notoMcTBe y ceporo xomsiuka Cricetulus migratorius
(Rodentia, Cricetidae) B nabopaTopHbIX ycnoBusix

B.C. N'pomos, A.B. Cypos, I'.b. PropukoB

PE3IOME. B nabopaTOpHBIX YCIOBHSAX M3y4ald OCOOCHHOCTH POJUTEIHCKOTo rosejaeHus y 10 camox
ceporo xomsaka (Cricetulus migratorius), BBIKAPMIIMBAIOIINX NIEPBEIC BRIBOAKHA. HaOmrogeHus mpoBoIu-
JIM cO BTOPOTO 10 21 eHb mocie poKIeHHs JeTeHbImeH. J{J1s OIleHKH N3MEHEHUI MaTepHHCKOTO MTOBeIe-
HUS TI0 MEPE POCTA JIETEHBINIEH BECh TEPHO] HAOTIOACHHUIA Pa3AeIniIN Ha YeThIpe MATHIHEBKHU: 2—6, 7—11,
12—16 u 17-21-i1 aU. YCTaHOBJIEHO, YTO y CAMOK CEPOTO XOMSIYKA XOPOIIIO BBIPAKEHA KaK MpsiMast, TaK U
KOCBEHHasi 3800Ta 0 MOTOMCTBE: KOPMJICHHE JIETEHBIIIEI MOJIOKOM, MX 000TpEeBaHNE U YHCTKA (BBUIU3bIBA-
HHE), THE3/I0CTPOCHHE U JIOCTAaBKa KOpMa B THE3710. Bee mokasaTeny, XapakTepu3yonie HHTEHCHBHOCTD
3a00THI O JIETCHBIIIAX, CHIKAIUCH TI0 MEPEe MX POCTA, 32 MCKIIOYCHUEM YHCTOK, MPOJIOIDKHTEIHHOCTD
KOTOPBIX OblIa MAaKCHMaJILHOW HE B IEPBYIO, a BO BTOPYIO MATHIHEBKY. B mocienHIO0 MATHIHEBKY BCE
MIPOSIBJICHNSI MAaTEPUHCKOW 3a00THI COKpATHIINCH A0 MUHHMyMa. [IpoBeneHO cpaBHEHHE MOKa3aTelel
POAMTENILCKOTO TIOBEJIEHHSI CEPOro XOMsIUKaA C APYTUMH IpejcTaBuTesIMu cemeiictBa Cricetidae.

KIIFOUYEBBIE CJIOBA: cepblil XOMS4OK, pOJUTENBCKOE NOBEACHHE, YNCTKA JETEHBIIIEH, THE310CTpoe-
HHE.
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Introduction

Sex and species differences in the parental behav-
iour of rodents as well as proximate and ultimate mech-
anisms underlying them are of the great interest for
many ecologists and ethologists during the last three-
four decades. It is well known that exclusive maternal
care is expected in about 90% rodent species (Kleiman,
1977). Maternal behaviour was found to be variable
among different rodent species, but this variability is
poorly investigated. Among rodents, only three ham-
ster species (Mesocricetus auratus, Phodopus sungorus
and P. campbelli) have been involved in these investi-
gations (Rowell, 1960, 1961; Noirot & Richards, 1966;
Richards, 1966; Daly, 1972; Buntinet al., 1984; Wynne-
Edwards, 1987, 1995, 1998). This article focuses on
the maternal care of another species, namely the grey
hamster, Cricetulus migratorius.

Very little data are available on the behaviour of the
grey hamster in nature. The area of this species includes
steppes and other arid regions of European part of Rus-
sia, Ukraine, Turkey, Iran, Afghanistan, Kazakhstan, and
northwestern China (Bashenina, 1951). Observations in
nature showed that both males and females occupy indi-
vidual home ranges that little overlap ranges of same-sex
conspecifics (Vasilieva & Surov, 1984). Regular peri-
ods of above-ground activity of lactating female grey
hamsters were found to average 109.14+21.8 minute, and
were significantly shorter than that ones of males (in
average 151.3+18.6 minute). Adult individuals seemed
to avoid both direct contacts with conspecifics and
entering their burrows. Pair bonds are very weak, and
male-female interactions occur mainly during the mat-
ing bouts. Paired encounters of adult individuals on a
neutral arena revealed a high aggression of the hamsters
toward conspecifics irrespective of their sex.
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In this study, amount of maternal care in Cricetulus
migratorius was measured in order to further our knowl-
edge about parental care among cricetid rodents.

Materials and methods

Animals and housing conditions. Animals used in
this study were laboratory-bred descendants (second-
or third-generation offspring) of the grey hamsters orig-
inally trapped in nature in different regions of the Euro-
pean part of Russia in 2000-2003. Observations were
carried out on 10 females rearing their first litter. All
the animals used in the study were in good physical
condition. Each female was housed alone in a 30x35%20
cm plastic cage with wood shavings as bedding. All
animals were maintained on natural photoperiod vary-
ing from 12L:12D to 16L:8D, i.e. with a long light
phase. Animals were fed on mixture of oats and sun-
flower seeds and fresh vegetables (carrot, cabbage,
beetroots, and apples). Years of experience in main-
taining lab colonies of the grey hamster at the Institute
field station have shown that provision of water is
unnecessary if sufficient fresh vegetables are provided.

When pregnant females were nearing parturition
(47 days before birth of the litter), each of them was
transferred to a 60x30%35 cm glass aquarium with a
thin layer of sawdust on the bottom. Every aquarium
was equipped with a wooden nest chamber (17x15x8
cm) with wood shavings as bedding inside. Each nest
chamber had transparent plastic top to allow direct
observation of the females and their offspring. The
aquariums were placed in a quiet room with natural
(uncontrolled) illumination (from 12L:12D to 16L:8D)
during the whole observation period. Animals were fed
ad lib as described above.

Behavioral observations. All observations were
started within the period from 19:00 to 24:00, the time
of peak activity in this species under laboratory condi-
tions, and the beginning of every next observation was
shifted by 1-2 h to eliminate the effect of starting time.
During total observation period, the test aquarium was
additionally illuminated with 25 W electric lamp at-
tached in 1 m above. Every female was observed on the
day 2 postpartum and thereafter till day 21 every 1-2
days, each for 1 h or a bit more. Duration of the
observation period (up to 21 day) was chosen to make
comparison of the maternal behaviour of the grey ham-
ster with that one of other cricetid rodents, including
voles, although the weaning of young in C. migratorius
may begin at 17-18 days. Exact time at which the
female left or entered nest chamber was recorded. This
information was used to calculate total time spent with
young for every female under study. Besides, following
female activities were recorded: duration of pup groom-
ing (licking), frequency of manipulations with bedding
in the nest chamber, frequency of bringing nest material
(wood shavings) into the nest chamber, frequency of
bringing of food into the nest (food cashing).

Data analysis. Data collected were grouped into
four rearing periods (stages) in dependence on age of

pups: days 2—6, days 7-11, days 12—-16 and days 17—
21, with three 1 h observation sessions per each stage
for each female. As not all of the variables were nor-
mally distributed, the Wilcoxon matched pairs test was
used to assess the significance of differences between
the stages. An average value of each parameter was
calculated from the three observation sessions to pro-
vide a mean value (M*SE) of the parameter for each
rearing period for each female and its activities. Coeffi-
cients of Spearmen rank order correlation (R) were
calculated between numbers of pups in litters and mean
values of each behavioural parameter. In all statistical
comparisons, alpha level was set to 0.05.

Results

Repertoire of maternal behaviours. Females dis-
played all the patterns of direct care of young including
nursing, huddling over and grooming (licking) the pups.
The females displayed a kyphosis posture (the arched
suckling position) when brood pups. Such a posture
was described earlier for Rattus norvegicus (Stern &
Johnson, 1990), Microtus ochrogaster (Lonstein & De
Vries, 1999) and Lasiopodomys mandarinus (Smor-
katcheva, 2003). Besides, females showed indirect pa-
rental care including manipulations with bedding, col-
lection and hoarding nest material. They also were
engaged in food cashing.

Correlation of maternal behaviours and litter
size. Quantity of pups in the litters varied from 2 to 7.
All the maternal activities were found to be indepen-
dent on litter size: Spearmen rank order correlation -
0.21<R<0.58, 0.077<p<0.957.

Relative amount of maternal care. Nursing time
has been not estimated because the pups were hardly
visible nearly all the observation time during the first
and second rearing periods being under the belly of the
females.

Nest attendance. Females spent more time in the
nest during first rearing period (in average, 46.1+3.5
minute per | hour, lim: 17.1-55.0) compared with sec-
ond and the next other ones (Fig. 1, /) but there was no
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Figure 1. Total time (M+SE, min per one hour) spent by
female in the nest with pups of different ages. Horizontal axis
shows rearing periods (1-4).
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Figure 2. Duration (M*SE, s per one hour) of pup grooming.
Horizontal axis shows rearing periods (1-4).

essential decrease in average values of this parameter
excluding the difference between fourth stage (in aver-
age, 26.2+2.8 minute per 1 hour, lim: 0-58.2) and three
previous ones (Wilcoxon match paired test, p<0.022).

Pup grooming. Duration of pup grooming during
second rearing stage (in average, 144+32 s per 1 hour,
lim: 50-375) was significantly greater (Fig. 2, 2) then
that one during first rearing stage (in average, 63+14 s
per 1 hour, lim: 14-169) and two other rearing periods
(Wilcoxon match paired test, p<0.022). Females spent
minimum time grooming the pups by the end of the
whole observation period (in average, 35+6 s per 1
hour, lim: 4-88).

Nestbuilding. Activity of females in nestbuilding
(bringing wood shavings for bedding into the nest cham-
ber) was highest during 1-2 days before parturition.
After parturition, such an activity was found to be low
and irregular. (Fig. 3, II). During first rearing period,
average estimation of this activity was 1.24+0.5 score
per one hour, and during fourth stage no females were
observed to bring wood shavings into the nest.

Nest maintenance. Manipulations with bedding in-
side the nest chamber were observed relatively fre-
quently (Fig. 3, 7). Such an activity was found to be
highest during first and second rearing periods and
averages 16.7+2.4 score per one hour (lim: 6-29). By
the end of the whole observation period, frequency of
manipulations with bedding was significantly decreased,
and during fourth rearing stage it averaged 5.5+1.7
score per 1 hour (lim: 0—14). Difference in rate of nest
maintenance during two first rearing stages and fourth
one was significant (Wilcoxon match paired test,
p=0.017).

Food cashing. Females brought vegetables, oats and
sunflower seeds into the nest chamber at the end of every
period of outside activity. Quantity of these periods var-
ied from 1 to 5 per one hour during all the rearing stages.
At the age of 10—12 days, pups began to eat pieces of
the vegetables brought into the nest by the female.

Discussion

General pattern of aggression of the female grey
hamsters toward male conspecifics both under labora-
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Figure 3. Frequency (M*SE per one hour) of manipulations
with bedding (I) and bringing wood shavings into the nest
(II). Horizontal axis shows rearing periods (1-4).

tory and natural conditions (Vasilieva & Surov, 1984)
seems to prevent essential paternal investment in this
species, and results in uniparental (maternal) care like
in the golden hamster, M. auratus (Rowell, 1960, 1961,
Noirot & Richards, 1966; Richards, 1966; Daly, 1972;
Buntin et al., 1984). The present study quantified the
maternal activities of C. migratorius and revealed that
the females under study spent much time out of their
nest and displayed relatively little maternal behaviour,
especially during the last rearing stage (time of wean-
ing). It is surprisingly that no maternal activities were
found to correlate with the number of pups in the litters.
Thus, every pup in larger litters received less amount of
the total maternal care as compared with pups in small-
er litters.

A high degree of concordance appears to exist be-
tween the results of the present study and the reports of
the grey hamster social organization (Bashenina, 1951;
Vasilieva & Surov, 1984) indicating that females of this
species are territorial, self-sufficient rearing units. In
terms of maternal care, the female grey hamsters exhib-
ited behavioural trends similar to those reported for
females of some other cricetid rodents, particularly the
golden hamster, M. auratus, and Siberian hamster, P.
sungorus (Daly, 1972; Wynne-Edwards, 1995, 1998).

Unfortunately, it is difficult to carry out correct
interspecies comparison among cricetid rodents be-
cause authors of other studies used different experi-
mental conditions, testing procedures and behaviour
sampling. For example, to quantify the maternal care in
the golden hamster, some authors recorded and analy-
sed the retrieval behaviour only in virgin or pregnant
females during the tests carried out in individual cages
where the females were offered pups between three and
eleven days old (Rowell, 1960, 1961; Noirot & Rich-
ards, 1966; Richards, 1966; Buntin et al., 1984). For P.
campbelli and P. sungorus (Wynne-Edwards, 1995),
the author observed litters reared by solitary mothers
and by mother-father pairs with recording such a paren-
tal activity as nest attendance as scan samples (Alt-
mann, 1974) on the minute, every minute for a total of
60 min daily. For M. auratus, P. campbelli and P.
sungorus, no authors appropriately recorded such a
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parameter as duration of pup grooming. Thus, interspe-
cies comparison of the nest attendance and pup groom-
ing could not be correctly made for the cricetid rodents
under consideration.

However, it is possible to make such a comparison
for the grey hamster and some vole species, for exam-
ple Microtus pennsylvanicus, M. ochrogaster, Lasio-
podomys mandarinus and L. brandtii, which parental
activities have been studies appropriately in terms of
methods and parameters used (McGuire & Novak, 1984;
Smorkatcheva, 2003; Gromov, 2005). The female mead-
ow voles, M. pennsylvanicus, are considered territorial,
self-sufficient rearing units (McGuire & Novak, 1984)
like females of many hamster species. The meadow
vole is probably promiscuous (Getz, 1972) whereas the
prairie vole, M. ochrogaster, mandarin vole, L. manda-
rinus, and Brandt vole, L. brandtii, live in relatively
stable family units (Getz & Carter, 1980; Smorkatche-
va, 1999; Gromov, 2003).

Observations in captivity revealed substantial dif-
ferences in parental behaviour of the meadow vole as
compared with the prairie vole (McGuire & Novak,
1984), mandarin vole (Smorkatcheva, 2003), and Brandt
vole (Gromov, 2005). In general, female meadow voles
spent more time out of their nest and displayed less
maternal behaviour than the female prairie, mandarin,
and Brandt voles. For example, female meadow voles
were out of nest in average 75.0% of the observation
time (McGuire & Novak, 1984). The same parameter
measured for female prairie, mandarin, and Brandt voles
averaged 34.7, 18.7, and 11.4%, respectively (McGuire
& Novak, 1984; Smorkatcheva, 2003; Gromov, 2005).
Pup grooming by the female meadow voles averaged
106 s per 1 hour, and the same activity in female prairie,
mandarin, and Brandt voles was estimated in average
100, 169 and 79 s per one hour, respectively. Further-
more, although paternal care was well developed in the
prairie, mandarin, and Brandt voles, none was ever
observed in the meadow vole. Finally, meadow vole
pups showed more rapid behavioural development than
pups of the remaining vole species.

The results of our study show that the female grey
hamsters were out of nest in average 38.3% of the
observation time, and groomed pups in average 78 s per
one hour. When viewed as a whole, there is obvious
similarity in amount of the maternal care and some
other behavioural traits of the meadow vole and grey
hamster. Females of both species seem to be territorial,
self-sufficient rearing units, and usually aggressive to-
wards males and also intolerant to older offspring. As
lactation progressed, females of both species showed
increased movement and decreased time spent in the
nest. Weaning occurred substantially earlier both in the
meadow vole and grey hamster as compared with three
above vole species, suggesting that the pups of the
meadow vole and grey hamster, like in other hamster
species, are more precocious than pups of other vole
species with relatively stable family units.

In summary, our findings not only provide support
for the proposed promiscuous mating system of the

grey hamster like in other cricetid rodents with similar
social organization, but also suggest that both mating
system and parental investment influence variation in
the life-history strategies of different rodent species.
Thus, further investigations are needed to understand
common generalities concerning interrelation between
parental care and social organization of rodents.
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