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Reproduction of the female Common hamster (Cricetus cricetus)
in Limburg, the Netherlands
Reproduktion weiblicher Feldhamster (Cricetus cricetus) in Limburg, Niederlande

SARAHFAYEHARPENSLAGER* 1, MAURICEJ. J. LAHAYE* 2 ,RUUDJ. M. VANKATS* 3
and GERARD J. D. M. MUSKENS* 3
Zusammenfassung: Der Status des (Feld)Hamsters hat sich im letzten Jahrhundert geandert von einer agrarischen PestArt hin zu einer stark gefahrdeten Tierart. Urn dem Aussterben zuvorzukomrnen, wurde im Jahr 1999 in den Niederlanden ein Zuchtprogramrn gestartet. Darnit ist es moglich geworden, Hamster in speziellen Hamsterreservaten wieder einzubiirgern . Kenntnis iiber die Fortpflanzungsokologie ist unentbehrlich, urn das Vorangehen zu bestimrnen. Diese Arbeit
hat sich des ha lb auf die Frage konzentriert, wie viel Wiirfe jahrlich im Feld produziert werden : von Hamstern direkt aus
dem Zuchtprograrnm, <lurch wilde Tiere (Nachwuchs von ausgesetzten) und umgestellten wilden Tieren. Vorausgesetzt
das Hamster wahrend der ganzen Reproduktionszeit (Mai - September) iiberleben, wurde festgestellt, dass auf Grund
von Urnzug von einern zum anderen Bau, wilde Hamster 1,9 Wurf hochzogen . Fiir eine ansteigende Population sollte
dass reichen. Umgestellte wilde Hamster hatten 1,4 Wiirfe und ausgesetzte Tiere nur 0,9 Wiirfe. Diese Situation besteht
in den Reservaten, wo kaum geerntet wird. AuJ3erhalb der Reservate konnen die Hamster hochstens einen Wurf hoch
ziehen. Damit konnen auf konventionell bewirtschaftetem Ackerland die hohen Verlusten nicht kornpensiert und keine
stabile Population erhalten werden.
Schlagworte: Feldhamster, Fortpflanzungsokologie, jahrlicbe Anzahl an Wiirfen, Wiederansiedlung, Reservat
Abstract: The status of the Common hamster in Europe has changed during the past century from an agricultural pest to
an endangered species. To prevent extinction in the Netherlands, a breeding program was set up, from which hamsters
were released in the wild in several hamster reserves in the province of Limburg. Knowledge on the reproductive ecology
of the Common hamster is essential to determine the progress of the reintroduced populations in Limburg. Therefore, this
study concentrated on the question how many litters were produced annually by captive-bred, wild (offspring ofcaptivebred) and wild-moved (wild hamsters moved by humans from one reserve to another) hamsters in the Netherlands.
Based on the total time the hamsters were alive during the reproductive season (May-September), it was determined
that wild hamsters could have 2.5 litters on average, wild-moved 1.8 and captive-bred 1.6. When the movements of
hamsters during the breeding season, were also taken into account, wild hamsters were able to raise 1.9 litters, which
should be enough to get a growing population. Wild-moved hamsters could have 1.4 litters and captive-bred only 0.9.
However, since juveniles born from captive-bred hamsters are considered wild, a population of captive-bred individuals
will decline at first, but will start growing after l-2 year. When hamsters are living outside hamster reserves, they are
only capable of raising l litter, because the crops are harvested around July. One litter a year is not enough to compensate
for the high mortality that hamsters experience on conventional managed fields and it is thus not possible to maintain a
stable population solely on conventional managed fields.
Key words: Common hamster, reproductive ecology, annual number of litters, reintroduced population, reserve
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Fig. 1 Box plot of the survival in days between May and
September with median and
interquartile range for wild,
wild-moved and captive-bred
hamsters.
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Fig. 2 Number of certain,
probable and possible litters
produced by Wild, Captivebred and Wild-moved hamsters based on Survival and
BRT.
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of wild hamsters survived the entire reproductive season (figure 1). For captive-bred hamsters,
the median was about 70 days, with 25% living less then 40 days. Especially immediately after
release, a lot of captive-bred hamsters died.

se all data were not normally diskall-Wallis independent test, while
Vhitney U test. All results are pre-

The number of litters that captive-bred, wild and wild-moved hamsters produced on average
was determined using both the total survival and the BRT (figure 2). Based on the total survival,
the captive-bred individuals were able to raise 1.57±1 .07 certain litters, whereas the wild-moved
hamsters were able to raise 1.76±0.44 and the wild animals 2.47±0.96 certain litters. Using the
BRT, the number of litters produced by wild hamsters would be 1.90±0.91, for wild-moved
1.39±0.58 and for captive-bred hamsters 0.92±0.82. Also, when the probable and possible litters
are included, the number oflitters reaches an average of2-2,5 for wild, 1,5 - 2 for captive-bred
and 1,5-2,5 for wild-moved (figure 2).

iigher than that of wild-moved and
ays, it became apparent that a lot

With both methods it appeared that wild hamsters produce, on average, 1 litter more than
captive bred individuals. The difference between these two groups was found to be significant
for both methods. The wild-moved hamsters differed significantly from both the wild and the
captive-bred using the metl)od based on the BRT. Using the survival-method, wild-moved only
differed significantly from the wild hamsters and not from the captive-bred.
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Fig. 3 Percentage of wild and captive-bred hamsters with 0, >0-1 , >1-2 and >2-3 certain litters.

Almost 80% of the wild hamsters was found to be able to produce more than 1 certain litter
(based on the BRT), while only 50% of the wild-moved and 37% of the captive-bred hamsters
could have more than 1 litter (figure 3). Also, a lot of wild hamsters (49%) seemed to produce
more than 2 litters, whereas hardly any of the captive-bred individuals (3%) and none of the
wild-moved hamsters were able to achieve this (figure 3). Of all captive-bred hamsters, 35%
could not produce any litters at all, while only 12% of the wild and 5% of the wild-moved hamsters appeared to be unable to produce 1 or more litters (Figure 3).

Population growth
Using the BRT-method, wild hamsters were found to produce an average of 1,90 certain litters
per year. This means that 100 adult females produce 190 litters with, on average, 665 female
juveniles. Of these juveniles 266 will survive until the end of the reproductive season. In May,
151 of the 266 juveniles will have survived the hibernation period and made it to adulthood. Of
the 100 adult females of the previous year, 33 are also still alive in May. This means that the
population has grown from 100 to 184 females over the course of 1 year. In the course of three
years this growth could, theoretically, continue exponentially, reaching a number of over 600
female hamsters in 3 years (figure 4).
The same calculation for captive-bred hamsters using their survival (table 3 for adults, table
2 for offspring) and average number of certain litters (0.92 for adults, 1,9 for their offspring),
results in an initial population decline of 13%. However, captive-bred offspring is wild, and thus
has the same reproductive rate as the wild hamsters in the example above, which leads to a growing population from the second year on (figure 4).
The problem with modern agriculture is that hamsters have limited time due to early harvest,
and will probably only be able to raise one litter. A population of I 00 adult females living on
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these fields would thus produce a maximum of 100 litters with 350 juvenile females . Of these
350 juveniles, 79 will survive until the start of the next season, along with 33 of the original adult
females. The population will thus consist of 112 females and is growing slightly. However, in
fo llowing years, the growth rate will not increase, and the population will remain approximately
stable (figure 4).
The calculations presented in Figure 4, however, assume that the population can grow exponentially. In reality, there is a certain limit to the number of hamsters that can live within one
area. Including this carrying capacity, it is possible to predict a more realistic development of the
populations in Limburg. Using the reproductive rates that were determined in this study and the
survival rates from table 2 and table 3, a population growth was calculated that almost perfectly
matched the observed population size that was measured in the field (figure 5). Besides reproduction, yearly releases of captive bred hamsters also contribute to the observed rise in population
sizes.
Discussion and Conclusion
Although GRULICH (2003) reported that hamsters were able to raise 4-5 litters annually, most
other studies found an average of 1-2 litters (TAUSCHER et al. 2008, FRANCESCHINI-ZINK
& MILLESI 2008). In this study, a higher average (on average 0.5 litter more for each group)
was found using the survival method. However, since this method does not include movements,
it is less realistic than the method that uses the BRT. It is useful to see the difference between
those two methods. The survival method shows the number of litters that is theoretically possible
during the period of a living hamster. Comparing this to the BRT method shows how much time
a hamster "loses" by moving around, leading to less litters than there could have been based on
the total survival.
Using the BRT method, an average number of litters of 1.9 per season was found for wild
hamsters, which is in accordance with literature. For the captive-bred hamsters, however, the
average number of litters produced was only 0.9 and for wild-moved 1.4. This difference can
be explained by looking at the survival. Wild (incl. wild-moved) hamsters generally live longer,
which gives them more time to reproduce. The reason that wild-moved hamsters have less offspring is mainly due to the fact that they were released into their new area later in the season,
giving them less time to reproduce . Both wild and wild-moved hamsters did not move around
as much as captive-bred hamsters. Moving around strongly increases the chance of predation,
which also explains the higher mortality rates of captive-bred hamsters. Even though their survival is low, captive-bred hamsters can form the basis of a healthy wild population, because their
offspring will be born in the wild and thus have higher survival and reproductive rates, as was
shown in the calculation of population growth (figure 4).
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