Macedonian Journal of Animal Science, Vol. 12, No. 1-2, pp. 5-12 (2022)

Article 284 In print ISSN 1857 — 6907
Received: Septembe 5, 2022 On line ISSN 1857 — 7709433
Accepted: September 27, 2022 UDC:

https://www.doi.org/10.54865/mjas22121-2005n

Original scientific paper

VARIABILITY OF SOME PRODUCTION TRAITS
OF KARAKACHANIAN SHEEP IN MACEDONIA

Nikola Pacinovski'*, Elena Eftimova', Vesna Levkov!, NataSa Mateva!,
Daniela Beli¢hovska!, Ljupfo Angelovski?, Ana Palasevska'!, Danail Sutevski!

YUnstitute of Animal Science, Ss. Cyril and Methodius University in Skopje,
Blvd. Ilinden 92a, Skopje, Republic of North Macedonia
2Faculty of Veterinary Medicine, Ss. Cyril and Methodius University in Skopje,
Lazar Pop Trajkov, 5, 1000 Skopje, Republic of North Macedonia
npacinovski@yahoo.com

Abstract: Karakachanian (Karakachan) sheep, an indigenous strain of the Pramenka breed in Mac-
edonia, is in bigger danger of disappearance than the other two indigenous strains (Ovchepolian and
Sharplaninian). Beside in Macedonia, Karakachanian sheep is also present in the other countries of the
Balkan Peninsula, namely: Serbia, Bulgaria, Greece, Albania and Turkey, its populations being at minimum
level. This breed was created by many-century selection of the sheep, bred by the Karakachans, who were
mostly nomads. These sheep are of small body weight and size, low productivity and triple production line
(milk, meat, wool). They are quite vital animals, energetic, resistant to illnesses, and well adapted to adverse
environmental conditions. Karakachanian sheep are either of dark or white colour of the hair. By the inves-
tigations conducted, these facts have been established: total production of lactation milk: 27.00 lit; average
daily milk production: 0.17 lit; average percentage of milk fat: 8.38%; average percentage of protein:
4.54%; average percentage of lactose: 4.41%; average percentage of fat-free dry matter: 9.10%; average
percentage of total dry matter: 16.74%; length of the lactation period: 156 days. The low production results
clearly indicate the main reason for which this sheep breed has been supplanted by other, more productive
sheep breeds.
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BAPUJABUJIHOCT HA HEKOH ITPOU3BO/HHU CBOJCTBA
HA KAPAKAYAHCKATA OBIA BO MAKEJIOHHUJA

AncTpaxk T KapakauaHckara oBLIa KaKO aBTOXTOH COj Ha pacaTa IpaMeHKa Bo MakejoHuja, BO
cropenda co OCTaHATUTE JBa coja (OBYEMOJICKH U MIAPIUIAHWHCKHN), C€ Haol'a BO HajrojieMa OMacHOCT O
ucueynyBame. OcBeH BO Make/IoHH]a, ja IMa U BO OCTAHATHUTE 3€MjU 0] BaJKaHCKHOT MOIyOCTPOB KAKO:
Cpbwuja, byrapwuja, 'punja, Anbanuja u Typunja, kajae peaqHUTe OPOjKH CE UCTO TaKa HA MUHUMAJIHO HUBO.
PacaTa HacTaHana co MOBEKEBEKOBHA CEJICKIIMja Ha OBIIUTE KOM T'M YyBaje u onrieayBane Kapakaganure,
KOH BO Hajrojem e Owie Homaan. OBIHUTE ce CO Majia TeJIeCHA TeXHHA U (popMaT, Mayia IpOTyKTHBHOCT
U TPOCH MPOMU3BOJICH Mpagsell (MJIEKO, Meco, BoJHA). JlocTa e BUTaIHA, CHEPTUYHA, OTIIOPHA HA OOJIECTH U
I00po ajanTHpaHa Ha HEMOBOJIHH HAJIBOPCIIHW BiMjaHHja. Bo paMkuTe Ha IMOMyNalujata, mocrojart
€JMHKY CO TeMHa 1 Oerna 0ojaTta Ha BoaHaTa. COTJacHO pealn3upaHnuTe UCTPaKyBamkha YTBPACHO €: BKYITHO
TIPOU3BOJICTBO HA JIAKTAIIUCKO MJIEKO 04 27.00 JTUT., MPOCEYHO MPOU3BOJCTBO Ha THEBHO Mieko ox 0.17
JIUT., IPOCEYEH MPOIICHT Ha MJIeYHa MacT 011 8.38%, mpocedeH MpoIeHT Ha MpoTenHu o1 4.54%, mpocedeH
MPOIIEHT Ha JakTo3a o1 4.41%, mpoceueH MpOIEHT Ha Oe3MacieHna cyBa marepuja on 9.10%, mpoceueH
MPOIIEHT Ha BKyNHA cyBa matepuja oA 16.74% wu momkuHa Ha naktanuja on 156 neHoBu. Huckure
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MPOU3BOAHU PE3YJITATHU YKaKyBaaT Ha OCHOBHATa IpUYMHA IMOpaau KOja OBaa oBLa Ouia UCTHCHATA o1

OCTaHATUTC NONPOAYKTUBHHU pacy OBLU.

Kayunu 360poBu: KapakadyaHCKa OBIIA; MICKOIIPOAYKIIH]ja; JIAKTAIIM]ja; XCMHCKH COCTAB; BaPHjaOMITHOCT

INTRODUCTION

Karakachanian sheep is one of the three indig-
enous strains of the Pramenka breed in Macedonia,
beside Ovchepolian and Sharplaninian. It is the
most primitive and the least productive sheep not
only in Macedonia, but on the whole Balkan Penin-
sula as well, for which reason Hinkovski (qout. by
Staikova, 2015) consider the strain as a Balkan en-
demite.

This breed was created by many-century selec-
tion of the sheep kept by the Karakachans (ethnic
group, mentioned in the historical sources under
several names: Karakachani, Sarakachani, Vlachs,
etc.), who were mostly nomads (livestock breeders
without permanent place of living), i.e. they were in
constant movement with their flocks. In the times of
the Ottoman Empire, when there were no borders
between Balkan countries (Macedonia, Bulgaria,
Greece, Serbia, Turkey, Albania), the flocks of
Karakachanian sheep used to spend the summer sea-
son on the mountain pastures in Macedonia
(Kozhuv, Maleshevo Mountains, Osogovo Moun-
tains, Mountain Baba, Galichica, etc.), Bulgaria (the
Rhodopes, Rila, Stara Planina and a part of Sredna
Gora) and Serbia (Stara Planina). During the winter
season, Karakachanian sheep were kept in the low-
land pastures by the seaside of the Aegean Sea in
Greece, as well as in Thessaloniki Field, where the
climate was considerably milder. These nomadic
movements weakened in 1912 and stopped in 1928,
(Mitic, 1984). There are data indicating that in win-
ter the sheep were also kept in open space confined
with a fence called koshara.

Karakachanian sheep is an indigenous breed of
small body weight and size, low productivity and
triple production line (milk, meat, wool), which be-
longs in the group of mountain and primitive sheep
breeds, the s.c. Zackel type of sheep, and is quite
vital, energetic and well adapted to the crude envi-
ronmental conditions. During the intensification of
sheep breeding, Karakachanian sheep lost its im-
portance in modern production (Stevanovic et al.,
2015).

Karakachanian sheep are of dark or white col-
our of the hair. The dark colour, depending on the
stadium of the melanogenesis (synthesis of the pig-

ment melanin), can be light brown, reddish, dark
brown, or black (Boikovski et al., 2005).

This breed has high resistance to illnesses and
no special demands regarding its nutrition
(Stojilkovic et al., 2015; Dervisis et al., 2007).

According to Dervisis et al. (2007), Kara-
kachanian sheep is in fact a part of the cultural
heritage of the whole Balkan region, since it has
been bred for quite a long time and is present in al-
most all the Balkan states: Greece (1,000 heads),
Bulgaria (200), Serbia (30), Macedonia (only relics)
and Turkey (relics), and according to Porchu
(2021), this sheep is also present in Albania. Kara-
kachanian sheep is one of the oldest sheep breeds in
Europe, created and kept in conditions which simply
cannot be repeated (Dervisis et al., 2007).

The technology the Karakachan people used
for breeding this sheep was very primitive and ex-
ceptionally conservative, and exactly for this reason
the breed has retained its original phenotypical char-
acteristics.

In the total number of all the three varieties
mentioned above, which have been bred on the ter-
ritory of Macedonia (from 1950 onwards), the
percentage share of Karakachanian strain has been
variable, but always considerably less than the
shares of the other two breeds.

In the period up to 1950, the number of Kara-
kachanian sheep in Macedonia was around 220,000
head, or 10% of the total number of sheep head
(2,200,000), but later the number began to decrease
so in 1980 it was around 3%. In this time, the per-
centage share of the other two varieties of Pramenka
(Ovchepolian and Sharplaninian) in the total sheep
population was 60% and 30%, respectively (Mitic,
1984). The remainder of 7% per cent consisted of
cross-breeds with imported pure-blood breeds
(mostly Merino breeds from France, Russia and
Spain), (Pacinovski et al., 2006). Because of the ab-
sence of individual marking of the sheep, the precise
number of each of these three indigenous breeds in
Macedonia has never been known until 2007, when
the process of complete sheep’s identification and
marking began.

The low productivity is the main reason for
continuos suppression over the time on Karakcha-
nian sheep by the other more productive local and
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imported breeds, so nowadays only one flock has
remained in Macedonia, with around 40 heads (in
the vicinity of Kumanovo).

The aim of this study is to present certain pro-
duction traits of Karakachanian sheep, and their
variations, something that hasn’t been done for
more than 4 decades, due to the lack of interest in
its breeding.

MATERIAL AND METHODS

The examination was carried out in 2021, on
the only remaining Karakachanian sheep flock, a
property of the Institute of Animal Science at St.
Cyril and Methodius University in Skopje. The
flock is kept ex situ, and is located near Kumanovo
(the village of Chetirce). Of the total number of 46
heads, the examination covered 22 heads (milking
ewes). The remaining 24 heads belonged in other
categories (barren ewes, dry ewes, and some young
heads which haven’t reached the reproductive and
productive stage yet). It is important to be men-
tioned that the sheep from this flock usually not
milked; instead, the lambs are let to suckle from the
beginning to the end of the lactation, and for this
reason additional efforts had to be made to organize
the milk production control.

A total of 5 milk controls have been made. The
examined ewes’ age ranged from the second to the
twelfth lactation, with most in the second and the
third lactation (Table 1).

During the examination, 110 individual lacta-
tion tests have been made in total, distributed
according to the age as follows: 25 tests in the sec-
ond lactation period, 30 in the third, 5 in the fourth,
15 in the fifth, 10 in the seventh and ninth, 5 in elev-
enth and 10 tests in the twelfth lactation (Table 1).

Table 1

The age range and lactation tests
of the tested sheep in 2021

Age
Parameter Total
i m v Vv VI IX Xl Xl

Lactation number
Nosheep 5 6 1 3 2 2 1 2 22
Lactation tests

No lact.

25 30 5 15 10 10 5
tests

10 110
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Because of the specific way of breeding (ex
situ), during the whole year the sheep are kept in
barn, which necessitates their continuous feeding
with meadow and lucerne hay (150 kg/per head/
year), grain (barley, maize), (120 kg/per head/year)
and a certain amount of concentrate (50kg/per
head/year) during the year. At the same time, the
sheep are allowed to use some space (yard) around
the premises, whose area is approximately 1-2 ha.

In the entire course of the experiment, the
lambs were with their mothers, and that’s why in the
days of milk control they had to be separated in a
special space.

Milk production of the sheep was followed by
a standard A4 method (ICAR, 2009) which involves
measuring the daily production of milk per head at
intervals of 28 to 34 days.

The recording of the milk yield started 10 days
after lambing and lasted until the moment of drying
(middle of June).

During the milk control period, with reference
to the moment, the milk recording was made in such
a way that the lambs were separated from their
moms for the morning milk control, 12 hours before
the control. After that, the lambs were returned to
their mothers for 24 hours, and then separated again
for the evening milk control, 12 hours before the
control. A total of 5 milk measurements were made,
and from each of them a collective individual milk
sample of 50 ml (at least 25 ml from each milking)
was taken for analysis of the milk (fat, protein, lac-
tose, fat-free dry matter, total dry matters). Based on
this milk yield measurements, the following data
were calculated:

— Total milk production from one lactation, lit.
— Average production of morning milk, lit.

— Average production of evening milk, lit.

— Average production of total daily milk, lit.

— Average percentage of milk fat, %.

— Total amount of milk fat, kg.

— Average percentage of protein, %.

— Total amount of protein, kg.

— Average percentage of lactose, %.

— Total amount of lactose, kg.

— Average percentage of fat-free dry matter, %.
— Total amount of fat-free dry matter, kg.

— Average percentage of total dry matter, %.

— Total amount of total dry matter, kg.

— Length of lactation, in days.
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In statistical terms, the data were processed
with the use of an SPSS statistical package (2004),
Version 13, while the influence of individual factors
was determined using the F-test. For each milk pro-
duction trait the mean, minimum (min) and maxi-
mum (max) values were determined, as well as the
standard deviation (S.d.) and the coefficient of
variation (Cv).

Table 2

RESULTS AND DISCUSSION

Lactation milk yield: According to the data in
Table 2, the average lactation milk yield of Kara-
kachanian sheep for the entire control year (2021)
was 27 litres, with variations ranging from 16.80 to
30.00 litres.

Descriptive statistical data on the investigated Karakachanian sheep dairy traits, LS — mean + SE

Parameter N Mean + SE Min Max S.d. Cv

Lactation milk (litres) 22 27.00 £ 0.221 16.80 30.00 6.35 23.52
Length of lactation (days) 22 156 £ 0.32 122 171 10.98 7.04
Morning milk yield (litres) 22 0.08 £ 0.001 0.07 0.10 0.02 25.00
Evening milk yield (litres) 22 0.09 £ 0.001 0.08 0.11 0.01 1111
Total daily milk yield (litres) 22 0.17 £0.02 0.15 0.21 0.05 2941

N-examined sheep, SE-standard error, S.d. — standard deviation, Cv — coefficient of variation

In comparison of similar examinations of
Karakachanian sheep performed in our neighboring
countries (Bulgaria, Serbia, Greece) a big variabil-
ity in results can be noticed. This variations are
probably a result of the influence of different para-
genetic factors under which these sheep are bred,
and also the poor selection which has been done for
years.

Significantly higher values for the lactation
milk yield of Karakachanian sheep are quoted by
Nedelchev et al. (2002), according to which they
range in a considerably wider scope (35 to 149 li-
tres), whereas the dairy milk yield is 40 litres.

According to Boikovski et al. (2005), the dairy
milk yield of Karakachanian sheep, controlled in a
period of two consecutive years (2001 and 2002), is
33.10 and 41.80 litres, respectively. Also the au-
thors, concluded that sheep’s milk yield in 200 days
of lactation is 55.60 litres, and for the entire lacta-
tion period 67.87 litres. These results confirm the
fact that this sheep has the predisposition for a sig-
nificantly higher milk yield, but only in a
considerably longer period than the one covered in
our examinations.

In other examinations of Boikovski et al.
(2005) have been reported a higher lactation milk
yield (58.56 litres) for Karakachanian sheep, of
which 20.92 litres go to the suckling milk yield and
37.64 litres to the dairy milk yield.

Similar results to ours are reported by Porchu
and Markovich (2006), according to which the milk
yield for one lactation in this sheep is quite low, 24-
26 Kkg.

A dairy milk yield of 40 litres in Karakchanian
sheep was found by Hinkovski et al. (1984), which
again indicates a significant milk production capac-
ity.

In the examinations done in the first half of the
20" century, Hlebarov (1940) reported an average
lactation milk yield of 74.78 | in Karakachanian
sheep for a period of 198 days, the average daily
milk yield being 0.378 kg of milk. The maximum
milk yield registered in these examinations was 149
I. The dairy milk yield registered by this author was
29,94 1 in a 98 days’ milking period (mean daily
milk yield of 0.31 I), with a maximum daily milk
yield of 1.52 1.

Slightly lower results compared to ours for the
lactation milk yield of Karakachanian sheep (25 I)
were reported by Andonov (2005).

Ivanov et al. (1960) found that the mean milk-
ing milk yield of Karakachanian sheep was 25-30
litres, while for the entire lactation period it was 40-
45 litres.

Following the milk yield in sheep of Kara-
kachanian strain of different age, Tanev et al. (1963)
found that these sheep retained their capacity of giv-
ing milk up to the 8" lactation (85.40 litres), which
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means a sheep’s age of nine years, but, in general,
after the 5™ lactation it is in a continuous decrease.
This way, in example, these authors registered a
milk-giving capacity of 78 litres in the third lacta-
tion, continuously growing till the 5" lactation
where it was equal to 91.40 litres, and then dropping
down to 85.40 litres in the 8" lactation.

According to Aleksieva (1977), the average
lactation milk-giving capacity of sheep of Kara-
kachanian breed is 61.82 litres, with the variance
ranging from 25.33 to 140.40 litres, and a quite high
coefficient of variation (26.4%).

Tsochev et al. (1999), registered a lactation
milk yield at Karakachanian sheep equal to 61.13
litres, with mean daily milk yield of 0.366 litres,
while Genkovski (2002) registered a slightly lower
annual milk yield of 58.56 litres (20.92 litres in the
suckling period and 37.64 litres in the milking pe-
riod).

Dervises et al. (2007) claim that the average
lactation milk yield of Karakachanian sheep in
Greece ranges between 45 and 50 litres, with the av-
erage content of milk fat equal to 6.5-7%.

Following the influence of a sheep’s age on the
lactation milk-giving capacity, Boikovski et al.
(2005) found an unequal dynamics in the milk yield
from this sheep breed. At first, a continuous increase
of the milk yield from the first to the third lactation
(55.00, 60.52 and 62.52 litres, respectively), then a
drop in the fourth lactation (49.61 litres), an increase
in the fifth and sixth lactation (61.99 and 88.73 li-
tres), again a drop in the seventh (48.23 litres), and
once more an increase in the eighth lactation (62.05
litres). This is another proof of the resistibility of
this indigenous sheep breed and the maintenance of
a quality production (persistence) in a long period
of time.

All the above-mentioned examinations indi-
cate the fact that Karakachanian sheep, an
indigenous sheep breed in the Balkans, has a signif-
icantly higher milk production capacity compared to
the results from our examinations. This is probably
a result of the way of breeding of these sheep in our
country (ex situ in vivo), the specific breeding tech-
nology which includes complete usage of the milk
for feeding the lambs, practiced for more than 20
years, as well as the poor selection done in a long
period of time

According to the results it can be concluded
that the sheep have lost their instinct for milking,
since in this control they have been milked manually
for the first time after a long period of time. Another
reason for such a low milk production capacity is
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the possibility of the appearance of incest, i.e. the
in-breeding depression regarding the production of
milk, having in mind the fact that for a long time in
the flock are used same rams i.e. rams of own pro-
duction, without introducing some fresh blood.

Daily milk production: Analyzing the daily
milk yield, in the morning and the evening milking
0.08 and 0.09 litres have been obtained on the aver-
age, or that is an average daily milk yield equal to
0.17 litres for the whole lactation period (Table 3).

The minimum and maximum amounts of
morning milk ranged from 0.07 to 0.10 litres, and of
evening milk from 0.08 to 0.11 litres.

Tsochev et al. (1999) and Genkovski (2002)
found a daily milk yield of 0.366 litres and 0.310
litres for Karakachanian sheep, which is a signifi-
cantly higher amount compared in our examinati-
ons. Higher daily milk yield, indicates good genetic
predisposition for giving milk for this sheep breed’s.

According to Petrova et al. (1998), the average
daily milk yield at Karakachanian sheep is 269.9 ml,
while Aleksieva (1979) found a significantly higher
daily milk yield of 515 ml. This is another proof of
the good milk-giving ability of this indigenous
sheep breed.

Lactation length: The average lactation len-
gth at the examined sheep head was 156 days, with
minimal and maximal length of 122 and 171 days,
respectively (Table 3).

A significantly longer lactation period of 198
days was found by Hlebarov (1940), and by Gen-
kovski (2002) — 188.77 days.

Lactation length between 165 and 194 days is
reported by Boikovski et al. (2005) too, which once
again confirms the ability of this breed for achieving
a long lactation period and thus rendering a higher
production of milk.

Presenting the length of lactation in two peri-
ods of time, Andonov (2005) reports that the length
of the suckling period at Karakachanian sheep is 90
days, whereas the length of the milking period is
around 100 days, or the total lactation length is 190
days.

The lactation length found in our research was
significantly shorter compared to the similar exam-
inations on Karakachanian sheep, once again
indicates the reason of absence of milking for quite
a long time; instead, they have been left to discharge
the milk only through the act of suckling by the
lambs. Since the stimulation for milk secretion dur-
ing suckling is comparatively lesser than during
milking, we think that this is the main reason for
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which the length of the lactation period is quite
smaller than the one which actually should be and
which has been established for the ewes from the
same breed in other researches.

Chemical composition of the milk: The re-
sults obtained on the milk’s chemical composition
have shown values usual for this breed. The average
contents of milk fat, proteins and lactose were:
8.38%, 4.54% and 4.41%, respectively, whereas the
annual production of these three parameters was
2.26 kg, 1.23 kg and 1.19 kg (Table 3). The average
contents of fat-free and total dry matters for the

whole lactation period was 9.10% and 16.74%, re-
spectively, or, based on the total amount of milk
obtained in a year, the annual production of these
two parameters was 2.46 kg and 4.52 kg, respec-
tively.

As expected, the greatest variation was found
in the total dry matters where the coefficient of var-
iation was 31.78, while the least variation was found
in the fat-free dry matter where the coefficient of
variation was 23.17. This is because of the small
number of variants examined in the experiment.

Table 3
Chemical composition of milk at Karakachanian sheep, LS — mean + SE

Parameter N Mean = SE Min Max S.d. Cv

Fat, % 110 8.38£0.18 7.38 9.84 2.37 28.28
Fat, kg 110 2.26 £0.14 1.24 2.95 0.54 23.89
Protein, % 110 454 +0.23 4.08 5.43 1.35 29.74
Protein, kg 110 1.23+£0.16 0.69 1.63 0.32 26.01
Lactose, % 110 441 +0.28 3.98 4.78 1.19 26.98
Lactose, kg 110 119+0.21 0.67 1.43 0.29 24.35
BSM, % (NSM)-non solid matters 110 9.10+0.16 7.82 9.57 2.54 27.91
BSM, kg (NSM) 110 246 £0.21 131 2.87 0.57 23.17
VSM, % (TSM)-total solid matters 110 16.74 £ 0.14 7.82 15.73 5.32 31.78
VSM, kg (TSM) 110 452+0.11 2.35 2.64 1.15 25.44

N - lactation tests, SE-standard error, S.d. — standard deviation, Cv — coefficient of variation

Regarding the chemical composition of the
Karakachanian sheep milk during the suckling pe-
riod (from the 14" to the 42" day), Odzhakova et al.
(2002) found these average values: 6.21% of milk
fat, 5.82% of protein, 11.15% of fat-free dry matter
and 17.35% of total dry matters. During the milking
period (from the 60" to the 150" day), the authors
found the following values for the same parameters:
milk fat — 7.45%, protein — 6.27%, fat-free dry mat-
ter — 11.73%, and total dry matters — 19.20%.

Analyzing the structure of the colostrum in this
sheep breed (from the 1% to the 7" day after the par-
tus), the authors in the seventh day found that the
content of the milk fat is 7.01%, protein — 6.56%,
fat-free dry matter — 11.74%, and total dry matters
—18.75%.

Comparing the chemical composition of the
milk from two indigenous sheep breeds — Kara-
kachanian sheep and Copper-red Shumen sheep,

during the entire lactation period, Boikovski et al.
(2005) found higher values for almost all the exam-
ined parameters (milk fat, protein, lactose, fat-free
dry matter and total dry matters) in Karakachanian
sheep (6.081%, 6.343%, 4.368%, 11.308% and
17.390%, respectively), than in Copper-red Shumen
sheep (6.037%, 6.031%, 4.348%, 10.978% and
17.022%). Only the values of minerals content were
identical in both sheep breeds (0.598%).

Higher values of almost all chemical parame-
ters, in the milk from Karakachanian sheep were
found by Petrova et al. (1998), (protein: 5.90%; lac-
tose: 4.52%); fat-freee dry matter: 11.13%; and total
dry matters: 18.82%. The exception is the content of
milk fat with value of 7.77%.

The values found for the percentage of milk fat
in these examinations are higher than those for the
same parameter found in the other indigenous sheep
breeds in Macedonia — Ovchepolian, where it was
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7.77% (Pacinovski et al., 2015), and Sharplaninian,
where Tashkovski (quot. by Kozarovski, 1998) and
Oglobin (quot. by Kozarovski, 1998), found a lower
content of milk fat (5.51% and 5.61%).

Results of milk composition indicates that
milk from Karakachanian sheep is much richer in
dry matters compared to the milk from the other in-
digenous sheep breeds in Macedonia and the region.

CONCLUSIONS

The obtained results indicating low production
of milk (both in the entire lactation period and daily)
and the length of lactation in Karakachanian sheep
clearly explain the reason of sheep breed suppres-
sion by other, more productive sheep breeds.

The milk chemical composition demonstrates
that Karakachanian sheep milk is much richer in dry
matters than the milk from the other indigenous
sheep breeds. This results indicate the need of seri-
ous dedication to protect this indigenous sheep
breed.

The future activities, should be oriented to the
physical protection of Karakachanian sheep, and
also to the selection in order to improve the most of
its production traits. The good selection activities
can also improve the milk quality and composition.
With the selection activities the genetic capacity of
this breed can be improved that can provide a sus-
tainable functioning of the sheep farms involved.

Further, much more specified and efficient fi-
nancial support for maintaining this sheep breed is
necessary, through the national programs drawn-up
and executed by the state, in order to increase the
interest in keeping Karakachanian sheep.
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