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Abstract: To explore whether the reproductive cycle of Lepus europaeus differs within Turkey, a total of 182 hares from Turkish
Thrace (transition climate), Central Anatolia (continental climate), the Black Sea (oceanic climate), and the Turkish Mediterranean
(Mediterranean climate) were collected between June 2006 and September 2014. We present the length of breeding season, sex ratio,
mean litter size, and testicle position of European hares distributed in Turkey for the first time. Among these features, length of breeding
season and mean litter size of European hares showed moderate variation in Turkey.
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Reproductive patterns of hares vary depending on
latitude, with a positive correlation between latitude and
litter size. Hare species also have smaller litters but produce
more litters per year in warmer climates; there is plasticity
within species due to changes in climate and latitude
as revealed by numerous studies on the reproduction
of Lepus europaeus (Raczynski, 1964; Antoniou et al.,
2008; Chapman and Flux, 2008; Hackldnder et al., 2011).
With the exception of Mediterranean ecosystems, most
European hare populations generally reproduce from early
February until September, and no juvenile females breed
during the season of their birth (Holley, 1992; Norbury,
2001; Antoniou et al., 2008). As a consequence, one might
expect that L. europaeus would have a longer reproductive
break in cold winters due to the continental climate and a
shorter reproduction period at higher latitudes. However,
Hackldnder et al. (2011) revealed that the reproductive
pattern of European hares is affected by actual winter
temperatures regardless of latitude, and hence, European
hares in regions with mean annual temperatures above
0 °C breed throughout the year. Simeunovic et al. (2000)
discussed the change in the testicle position of European
hares in Slovakia by month.

Until now, knowledge of the reproductive activities
of this species, which has a continuous distribution in
Turkey, has not been known. The aim of this study was
to find out whether the reproductive activities of Lepus
europaeus are different among the various climatological
regions of Turkey.
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We sampled 182 European hare specimens from
Turkish Thrace, which has a transitional climate (Edirne,
Kirklareli, and Tekirdag); Central Anatolia, which has a
continental climate (Kirsehir, Kirikkale, and Ankara); the
Black Sea, which has an oceanic climate (Bolu, Kastamonu,
Trabzon, and Artvin); and the Turkish Mediterranean,
which has a Mediterranean climate (Manisa, Isparta,
Burdur, and Antalya) between June 2006 and September
2014. Most specimens were obtained from hunters during
hunting season and some from traflic accidents during the
months outside hunting season. The age determinations
were made according to both Stroh (1931) and field notes.
Only the adult groups (68 &, 81 Q) from Turkish Thrace
(20 &, 22 Q), Central Anatolia (25 &, 30 Q), the Black Sea
(14 &, 18 Q), and the Turkish Mediterranean (9 &, 11 Q)
were used for evaluations of reproductive activity. Testicle
position was recorded as external or in the abdominal
cavity. Females were classified as pregnant, lactating, or
inactive based on Alves et al. (2002).

We tested whether the data were normally distributed
using the Shapiro-Wilk normality test. An ANOVA
test was employed to determine the effects of regional
differences on reproductive traits of the species. Statistical
analyses were conducted using PASW Statistics 18 (SPSS
2010).

Data in this study exhibited normal distribution (P >
0.05) in all regions. The differences among mean litter sizes
observed in the four different regions were statistically
significant (P < 0.05). In order to determine the differences
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among regions, the LSD test was performed post hoc,
and it was concluded that female hares from the Turkish
Mediterranean had a significantly smaller mean litter size
(2.13 £ 0.50, range between 1 and 3) compared to Turkish
Thrace and Central Anatolia (2.90 + 0.63, range between 2
and 4; 3.08 £ 0.66, range between 2 and 4, respectively) (P <
0.05, LSD test). In addition, the mean litter size of females
from the Black Sea region (2.46 * 0.42, range between 2
and 3) was larger than that in the Turkish Mediterranean,
although this difference was not significant (P > 0.05).

Hares inhabiting the continental climate region
exhibit a short reproductive period (between February
and September), and hares inhabiting the Mediterranean
climate region have a small reproduction break in
November. Hares in the Black Sea region have a small
reproduction break in November and December.
Compared to hares from Turkish Thrace, those from
other regions had a breeding season ranging from January
to September. The breeding season of specimens from
Thrace was shorter than that in the Black Sea and Turkish
Mediterranean specimens and longer than that in the
Central Anatolian specimens.

The proportions of pregnant, lactating, and inactive
females throughout October to January are presented in
Figure 1.

Except during the breeding period testicle position
was generally (87.1%) inguinal, but the testicles descended
during the breeding period. In this study, sex ratios for
European hares were 1:1.1 in Turkish Thrace, 1:1.2 in

Central Anatolia, 1:1.3 in the Black Sea, and 1:1.2 in the
Turkish Mediterranean in favor of females.

Antoniou et al. (2008) stated that the plasticity exhibited in
the reproductive cycle of European hares in different regions
indicated the adaptation of populations to different conditions
(i.e. historic, climatic, and landscape characteristics). The
present study revealed that breeding periods of European
hares in Turkey changed among all regions with different
climatological and phytogeographical characteristics. It is
worth noting that Turkish European hares (both female and
male) did not exhibit reproductive activity in any localities
in November, which has very cold weather conditions.
Demirbas et al. (2012) noted that despite the presence
of different phenotypes in Anatolia, genetic exchange is
rather low among these hares. Additionally, Demirbas et al.
(2013) found significant differences in some morphometric
characters among regional hare samples in Turkey. It was
concluded that climatic characteristics, particularly with
ambient temperature, cause plasticity in the reproductive
cycle of European hare populations distributed in Turkey.

There is a positive correlation between latitude and
litter size, with those in the north producing the largest
litters during shorter breeding seasons (Chapman and
Flux, 2008). Similarly, we found alterations among the
reproductive patterns of European hares distributed in
Turkey indicating these positive correlations. The birth
weight of L. europaeus is approximately 100 g (Macdonald
and Barrett, 1993). In this study, four fully furred fetuses of
a doe were obtained from Central Anatolia in August, and
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Figure 1. Variation in the proportion of pregnant (a), lactating (b), and inactive (c) females in the Turkish European hare
populations (tt: Turkish Thrace, bs: Black Sea, ca: Central Anatolia, tm: Turkish Mediterranean).
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Table. Breeding season length and mean litter size of European hares in various countries. The largest number

of embryos per litter is presented in brackets.

Country Breeding season Mean litter size References

Canada January-August 1.6-3.8 (4) Reynolds and Stinson (1959)
New Zealand January-September 2.2 (5) Flux (1967)

England January-August 3.0 Lincoln (1974)

Poland January-September 2.0-2.8 (6) Pielowski (1976)

Argentina August-March 2.1(4) Bonino and Montenegro (1997)
France January-October 2.7 Marboutin et al. (2003)
Sweden February-October 2.9 (5) Frylestam (1980)

Denmark February-August 2.6 (5) Hansen (1992)

Greece (Crete) January-December 1.5 (3) Antoniou et al. (2008)
Turkey December-October 2.1-3.1 (4) This study

their body weights were 93, 97, 99, and 106 g. Additionally,
the seasonal changes in testicle position of the European
hares in our study were consistent with findings given by
Simeunovic et al. (2000).

The breeding seasons and mean litter sizes of European
hares from various countries around the world are
presented in the Table.

The sex ratio for hares is subject to fluctuation and
is sometimes in favor of females and sometimes males.
It is assumed that this is connected with the method of
capture and sex status of individuals shot at different
periods (Raczynski, 1964; Pielowski, 1969; Bonino and
Montenegro, 1997). In this study, sex ratios for European
hares favored females in all regions.

In conclusion, this study examined breeding activities
including length of breeding season, sex ratio, mean litter
size, and seasonal changes in the position of testes of
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