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Abstract

Between August 2009 and May 2010 74 Chukar Partridge (25 August to November 2009
and 49 from February to May 2010) were released. Chukar Partridges inhabit different size areas
between 31.5 and 65.7 ha, but about 10 % of the area of the habitat. Birds prefer thorn bushes
during the day to the other areas (x? = 13.185, df = 4, p < 0.05). Data show low efficiency of the
release and the need to change the practices of resettlement of Chukar Partridges in Bulgaria.
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Introduction

In Bulgaria, Chukar Partridge (Alectoris
chukar Gray, 1830) has a decreasing pop-
ulation trend after 1990 (Stoychev et al.
2007, Delov 2011, Gruychev 2014). The
species is missing completely from the suit-
able habitats of Sakar Mountain (Stoychev
et al. 2008, Gruychev 2014) and has dis-
appeared in Western Strandzha Mnt. too
where it was nesting in the early 90s of the
last century (Milchev 1991, Milchev 2010).

Recovery programs of wild Galliformes
with released birds are common hunting
practice in Europe (Gortazar 1998, Gor-
tazar et al. 2006). In Bulgaria, the recov-
ery of Chukar by release of farm birds
suffered major setbacks over the last de-
cade. After settling the majority of the birds
died within the first two weeks (Gruychev

2012). Setting the preferences of birds
to certain parts of the habitats brings im-
portant knowledge that would determine
measures of the recovery of the species
as well as the reasons for the losses.
Studies of Chukar habitat in the
Kardzhali region associate its distribu-
tion with humus-carbonate soils or heav-
ily eroded soils. There are growing many
drought resistant grasses and shrubs
providing food and shelter for the birds
(lvanov 1985). In other places where
Chukar has been successfully accli-
matized the main requirements are the
presence of cliffs and rocky talus (Chris-
tensen 1970). Grazing intensity, the hu-
man presence, the burning of the habitat
and the lack of permanent water sources
are some of the factors determining the
distribution, dispersal and surviving of
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Chukars (Harper et al. 1958, Kirby and
Grosz 1995, Robbins et al. 2002, Bhat-
tacharya et al. 2007, Alexis and Powell
2008, Larsen et al. 2010).

The aim of this study was to deter-
mine dispersion and habitat preferences
of Chukar Partridge in Bulgaria. This can
lead to optimization of the release and
improve the results of the recovery pro-
grams for the Chukar.

Material and Methods

Study area

The study area is located in Southeastern
Bulgaria and occupies parts of Thracian
lowland and Sakar Mountain. We inves-
tigated three habitats near the villages
Polyanovo (habitat P), Bulgarin (habitat
B) and Levka (habitat L) (Fig. 1). The
landscape is hilly with gently slopes and
single small cliffs and rock formations in
the ravines. The soils are sandy. The area
falls within the of Trans-Mediterranean cli-

matic zone (Bondev 1991). The average
rainfall is 600—995 mm with a maximum in
November and December. The driest pe-
riod is from August to September.

The Chukar’s habitats are character-
ized by a prolonged drought in the sum-
mer, but there are many evenly distributed
micro-reservoirs over the entire territory.
Maritsa River flows nearby one of the stud-
ied areas (Fig. 1). The average annual
temperature during the study period was
13.3 °C. The average rainfall was 615 mm
(data from nearest weather station Svi-
lengrad). The average altitude near (B) is
about 159 m, (P) — 193 m, (L) — 199 m.

The vegetation consists in: trees, sin-
gle trees from Oaks (Quercus spp.), Pear
(Pyrus spp.) and small mixed groups of
Oak and Hornbeam (Carpinus orientalis
Mill.); shrub, dominant shrub species is
Jerusalem Thorn, (Paliurus spina-christi
Mill.), but there are Roses (Rosa), Black-
thorn (Prunus spinosa L.) and Hawthorn
(Crataegus spp.); grass, the dominant
grass species is Bothriochloa ischaemum
(L.) Keng, Black beard (Chrysopogon gryl-
lus L.) and Bulbous bluegrass (Poa bul-
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Fig. 1. The location of study site in SE Bulgaria: (P) — study habitat Polyanovo; (B) — study habitat
Bulgarin and (L) — study habitat Levka.
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bosa L.). Less frequently are found spe-
cies like hawksbeard (Crepis sancta (L.)
Babc.), Prickly juniper (Juniperus oxyce-
drus L.), Holy grass (Anthoxantum odora-
tum L.), Duch clover (Trifolium repens L.),
Volga fescue (Festuca valesiaca Schleich
ex. Gaudin).

Field methods

The survey was conducted from
February 2009 to November 2010.
74 Chukar Partridge (25 August to
November 2009 and 49 from February
to May 2010) were studied. The birds
were adapted in the aviary, adaptation
cages and directly released in three
habitats within the land borders of the
villages Bulgarin (B), Polyanovo (P) and
Levka (L) (Fig. 1). In each habitat were
released the following numbers of birds:
(P) — 27 birds (22 in spring and 5 in au-
tumn); (B) — 20 birds (10 in spring, 10 in
autumn); (L) — 27 birds (17 in spring and
10 in autumn).

All Chukars were marked with radio-te-
lemetry transmitters RI-2B (Holohil system
Ltd) and located every 7 days with precise
GPS coordinates after eye contact. The
localization is done at least one hour after
sunrise and before sunset, thus avoiding
differences in habitat use in terms of time
of the day (Swihart and Slade 1985).

The habitats were classified as: 1)
Wetlands; 2) Rocks; 3) Grassland; 4) De-
ciduous forests; 5) Thorn (Paliurus) bush-
es; 6) Acacia forest; 7) Black pine planta-
tions and 8) Farmland.

Data analysis

The bird home range was determined us-
ing minimum convex polygon (MCP) (Mohr
1947). Only birds that were seen more than

25 times were included in the determina-
tion of MCP (Kenward 2001). There were
5 Chukar Partridge in (L) and 2 in (P). The
birds were seen 27 times in (L) and 28 in
(P). The total home range was determined
using the average home range of each bird
in each habitat with Calhome Software (Kie
et al. 1996). The area of MCP in (B) was
determined as the area of MCP of all lo-
calized birds because there were too few
sights. It is only used to determine the pref-
erences of habitat and not collated with
other MCP studied regions.

The preferred habitats of the birds were
determined by dividing the area of the habi-
tat into different categories in MCP 100 %
(Table 1) and by calculating the total num-
ber of localities of each bird in the respective
habitat category. After that a Chi-squared
test was used to determine whether the
number of locations in one area was signifi-
cantly higher than the number of locations in
the other areas (Fowler and Cohen 1995).

The obtained results were compared
and tested for statistically significant differ-
ences with nonparametric (Kruskal-Wallis
and Mann-Whitney Tests) and Chi-square
test. In all statistical tests the significance
level was P<0.05. All statistical analyzes
were performed with PAST (Hammer et al.
2001).

Results

Distribution of areas in the study regions
showed significant occupation of territory
habitat of Paliurus (Table 1).

Chukars occupy different sized ar-
eas (average * stdev (min-max) ha).
In (P), the area of the MCP (100 %)
is 31.5 + 7.6 (26.2-36.9), in (B) 62.5,
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Table 1. Percentage distribution of habitat types in the three study areas and number of localities of
Chukar Partridge (Alectoris chukar) in each habitat

Polyanovo (P) Bulgarin (B) Levka (L)
Type of habitat area . 100% . o . 100% .
hal:ltat, MCP, locations, habitat, % 100/: locations, habitat, % MCP, locations,
% % number MCP, % number % number

Wethlands 9.27 6.65 9 18.82 4.38 2 1.54 0.15 0
Rocks 2.95 5.98 7 0 0 1 7.89 17.75 13
Grasslands 10.65 21.98 22 4.24 11.03 10 0 0 0
Deciduous forest 8.00 1.01 1 3.27 15.56 0 5.08 0 0
Thom (Paliurus spp.)  gg £ 64,38 25 5922 5151 16 4529 4524 18
bushes

Acacia forest 0.49 0 0 0 0 0 0 0 0
Black pine plantation  0.00 0 0 6.28 0 0 25.1 329 0
Farmland 0.08 0 2 8.17 17.52 9 15.1 3.96 0

in (L) 65.7 + 32.7 (24.6-116.2). It was
possible calculated MCP (90 %) in (P)
and (L) — 20.5 £ 0.01 (20.48-20.5) and
39.6 + 19.7 (20.2-60.2) ha respective-
ly. There are no significant difference
in the average area of MCP (90 %) in
both study areas (Hc = 1.35, p = 0.245).
In (P) Chukars occupy 10.1 % of the
area of habitat, in (B) 10.7 % and in
(L) 9.11 %. The density of the Chukar
Partridge in study habitats is different.
During the first weeks after release it is
9.3 ind./100 ha in (P), 32 ind./100 ha in
(B) and 23.2 ind./100 ha in (L). Spring
density of birds in the MCP (100 %) dur-
ing the first week after the release is: (P)
7.6 ind./100 ha; (B) 16 ind./100 ha; (L)
14.6 ind./100 ha. It decreases in the fol-
lowing 9 weeks, and them remains con-
stant (P) and (L) and in (B) all birds were
died after 4 weeks (Fig. 2).

Chukar Partridge in (P) prefer Paliurus
bushes during the day compared to the
other areas (x?>= 13.185, df = 4, p < 0.05).
Chukars in habitat in (B) analysis cannot
highlight significant differences (x?= 9.22,

df = 4, ns). In habitat (L), Chukars prefer
from Thorn bushes back to the other ar-
eas (x>=12.19, df =4, p < 0.05).

The average distance of birds from
permanent water sources in habitats was:
(P) 311.03 £227.4 (60-138 m), (B) 287.5
+ 235.1 (60-840 m), (L) 412.5 + 322.2
(60-1120 m). There was no significant
difference between the alienation of Chu-
kars of wetlands in the three study areas
(Hc = 1.62, p = 0.44).

Discussion

The results for the home ranges in this
study are similar to those in other ones for
Chukar Partridge (Lindbloom 1998; Walter
2000, 2002). They show that Chukars in-
habit relatively small areas in spring and
summer, despite their territoriality during the
breeding season. It is unknown, however,
whether in winter birds travel to greater
distances as a result of persecution or in
search of food. Therefore, the habitat re-
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mains an important factor for the release of
Chukar Partridges. The results of this study
indicate that farm Chukar Partridges remain
around the places of release. These results
showed the need for mosaic location of ad-
aptation cages and aviaries in the habitat
when introducing Chukars. This will insure
the uniform bird distribution across the habi-
tats. In (B), the spring density is greater than
the other examined areas (16 ind./100 ha).
Here the losses are 100 % after the fifth
week of release. Although there may be a
number of factors determining the amount
of loss, small size of the habitat in combina-
tion with high density of birds leads to un-
satisfactory results in a short period of time.
In (P) and (L), the density nine weeks after
the release is between 1—4.3 ind./100 ha,
which again is an unsatisfactory result. With
these methods of release it is impossible to
create a stable group of Chukar Partridges
and to ensure their successful reproduction
in the future. Similar results were reported
in general for many Galliformes (Sokos et
al. 2008). The authors recommend switch-
ing to semi-breeding and release or capture
and relocation of birds from
wild populations. The latter is

Chukar Partridges prefer Paliurus
bushes over other parts of the habitat. In
other studies for wild Chukar population in
Bulgaria, breeding density increase with in-
crease to percentage of rock outcrop and
Chukar Partridge preferred two plant com-
munity (Paliurus spina-christi - Poa bulbosa
and Paliurus spina-christi-Eryngium camp-
estre-Anthoxanthum odoratum) for nesting
(Gruychev et al. 2014). Although coverage
of rocks, sometimes up to 50% of the habi-
tats, followed by shrubs and grasses (Jon-
sgard 1973, Moreland 1950, Galbreath
and Moreland 1953) in our study coverage
of the rocks is relatively small. This can
be predetermined preferences of Chukars
into the Paliurus bushes. The birds seek
refuge in the undergrowth of Paliurus, un-
like the case, where 30-50 % of habitats
are covered with rocks. Also little coverage
of rocks can be one of the reasons for the
losses after release. The characteristics of
the habitats of Chukar in the studied areas
are quite different from those in other parts
of the species range and this is probably

impossible at the current time
in Bulgaria. The density of the
Chukar Partridges in the three
study areas is different, but they
occupy almost the same area of
the habitat (about 10 %). These
habitats satisfy the require-
ments of the species, which is
why Chukars do not wander or
move to other areas. Similar re-
sults are also known in the USA
(Nevada; Benolkin 1988). In
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first week after displacement,
is nearly twice lower than that
in (L). However, in both habi-
tats Chukar Partridges use the
same parts.
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Fig. 2. Dynamics of spring density of Chukar partridge
(Alectoris chukar) in weeks after the release of the three study

areas (ind./100 ha).

Note: 1 — Bulgarin (B); 2 — Levka (L); 3 — Polyanovo (P).
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caused of this preferences. This should
be taken into account when selecting sites
for construction of aviaries and adaptation
cages in these habitats.

The average distance to permanent
water sources identified by us are rela-
tively short. The distance of birds which
moved away from permanent water sourc-
es in western Utah was 625 (390—-1664 m)
(Larsen et al. 2010). In other studies this
distance was about 280 m (Lindbloom
1998; Walter 2000, 2002). Red-legged
Partridge in Spain established at medium
distances from water sources (328 and 285
m) (Boralho et al. 1998). In our study ar-
eas there are numerous small permanent
water sources (Fig. 1) and this is the likely
cause that Chukar Partridges do not stray
at long distances in the summer months.
The presences of numerous small ponds
are not a crucial factor in the distribution of
the Chukar in the research area.

The results of this study showed low
efficacy of the applied practices for recov-
ery of the Chukar Partridge in Bulgaria.
Changes are needed in production prac-
tices of farm Chukars and change to semi-
breeding in restoring the local native popu-
lations of the Chukar Partridge in Bulgaria.
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