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Abstract

The dairy-type Tsigai represents a breed variant of the Tsigai sheep indigenous to
Hungary and Serbia. The origins of the Milking Tsigai can be traced back to the 19th
century, when selection for milk yield was emphasized in certain flocks of the
historical Vojvodina region. In Hungary, the contemporary Milking Tsigai
population emerged during the final decades of the 20th century through modern
breeding programs and the importation of Serbian animals. With a breeding
population of fewer than 300 ewes, the Milking Tsigai is regarded as critically
endangered in Hungary. Current conservation strategies emphasize genetic
surveillance and planned mating schemes. Prospective applications also involve
exploiting the breed’s favourable milk quality for niche dairy products and its
suitability for sustainable, low-input agricultural systems.

Earlier assessments of genetic diversity were based on analyses of blood groups and
protein polymorphisms, which indicated moderate variability within the population.
Subsequent molecular investigations have incorporated the analysis of STR
polymorphisms. At present, research efforts are focused on characterizing the
maternal lineage through the analysis of mtDNA.

Keywords: breed preservation, milking variant, genetic diversity

69


https://doi.org/10.59913/dagr.2026.25234

VASARHELYIET AL. DANUBIAN ANIMAL GENETIC RESOURCES 2026-2

DOI: https:/doi.org/10.59913/dagr.2026.25234

Introduction

The conservation of indigenous livestock breeds has become increasingly important
as specialized breeds have progressively replaced locally adapted populations in
modern animal production. Indigenous breeds represent more than historical
agricultural practices: they retain genetic variation accumulated through long-term
natural and artificial selection under specific environmental and management
conditions. Their conservation is therefore relevant both to cultural heritage and to
the preservation of genetic resources.

The Tsigai sheep is a traditional long-tailed sheep breed associated with the Balkans,
Central and Eastern Europe and Asia Minor (BECSKEI el al., 2024). In Hungary,
Tsigai sheep became established as a multipurpose population, historically valued
for milk, meat and wool. Its wool was valued for its relatively fine characteristics
compared to the more widespread Hungarian Sheep (Racka), contributing to its
persistence in Hungarian sheep farming despite never becoming one of the country's
dominant breeds (GASPARDY and SAFAR, 2014; KUSZA et al., 2011). During the
twentieth century, however, changes in production systems and breeding priorities
substantially reduced the importance and population size, as multipurpose flocks
were increasingly displaced by more productive, single-purpose breeds.

Within the Hungarian Tsigai population, two clearly distinguishable breeds are
currently recognized: the Native Tsigai, maintained primarily as a genetic resource
without selection for a specific production direction, and the Milking Tsigai, which
has undergone directional selection for milk production. The latter is now treated as
a distinct breed because of its different phenotypic and production characteristics
(MJKSZ, 2024).

The present article summarizes the history, breed characteristics, reproductive
performance and population status of the Milking Tsigai in Hungary and discusses
its potential role in future conservation-oriented and low-input production systems.

Breed history

The Tsigai sheep is traditionally reported to have reached the territory of Hungary
from the Balkans at the end of the eighteenth century. RODICZKY (1904)
subsequently reported 1792 as the earliest documented date associated with its
arrival, when the demand of Hungarian woollen mills and the developing wool trade
encouraged farmers in Transylvania and neighbouring regions to replace coarser-
woolled sheep with Tsigai animals producing finer wool (GASPARDY et al., 2006).
The breed subsequently became established particularly in Transylvania and later
spread to other parts of historical Hungary.

The breed was initially valued primarily for its wool, but its multipurpose character
was recognized relatively early. By the beginning of the twentieth century, Tsigai
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sheep were considered better milk producers than Hungarian Sheep and were
particularly useful in smallholder farms on the Great Hungarian Plain (KOVACSY,
1926). At the same time, in the Balkans the breed was also valued as a meat-
producing sheep (NASTIC et al., 2020; SAVIC et al., 2000). The breed never
became dominant in Hungary, mainly because the Merino was introduced during
approximately the same time, with more specialized production, and the Hungarian
Sheep also remained more influential (GASPARDY et al., 2022).

The emergence of the Milking Tsigai represents a later stage: by the turn of the
twentieth century, different Tsigai populations had acquired distinctive
characteristics associated with local breeding objectives and conditions. Among
these were larger-bodied populations in the Great Hungarian Plain, flocks selected
for wool production, and populations with particularly good milk yield (KOVACSY,
1926).

The historical development of the Milking Tsigai is closely associated with Tsigai
populations of the Zombor region and with Pivnica (Pivni¢ka) sheep in present-day
Vojvodina, Serbia (BECSKEI el al., 2024), with some speculating other, possibly
including Bergamasca or Karakul influence (GASPARDY and SAFAR, 2014).
Importantly, the Kisszallas flock, established from animals originating from the
Zombor region, already showed characteristics associated with milk-oriented
production in the early twentieth century, including relatively large body size, black
head and legs, polledness, good milk yield and the ability to utilize relatively poor
sandy pastures (KOVACSY, 1926). However, the animals did not yet display all of
the morphological characteristics subsequently associated with the Milking Tsigai.
The political and economic changes surrounding and following the Second World
War contributed to a substantial decline in population size. The animals survived in
the region between the Duna and Tisza rivers, on small family farms, with the aim
of increasingly prioritizing milk production (KOVACSY, 1926; GASPARDY et al.,
2022).

Following the reorganization of Hungarian sheep breeding organizations in the early
1990s, the Tsigai and Milking Tsigai were maintained as separate breeds by the
Hungarian Sheep and Goat Breeders’ Association (MJKSZ), while official
recognition of the Milking Tsigai took place on 18 April 2000 (GASPARDY et al.,
2022).

Breed characteristics and production

Morphological characteristics

The Tsigai is traditionally considered a finer-bodied breed compared to other
indigenous sheep. The Milking Tsigai is a comparatively large-framed sheep with a
characteristic long head, convex nasal profile and long, pendulous ears. The forehead
is free of wool, and the frontal wool tuft characteristic of the indigenous type is
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absent (GASPARDY et al., 2022). The official breed description characterizes the
Milking Tsigai as a medium-to-large, hardy and robust sheep (MJKSZ, 2024). Ewes
are hornless, whereas rams may be either horned or polled, with horned rams being
more common. The head and legs are black or brown, the skin is pigmented, and the
fleece is predominantly white and curly, although black fibres may occur within it
(DUNKA, 1997; VERESS, 1997). Milking Tsigai have comparatively coarser,
greasier wool, with longer fibres (GASPARDY et al., 2006).

Compared to the Native Tsigai, they differ markedly in body size and conformation.
Comparative measurements demonstrate statistically significant differences in
several traits (Table 1).

Table 1: Comparison of body measurements of adult Native and Milking Tsigai ewes, after
GASPARDY et al. (2001)

Parameter Native Tsigai Milking Tsigai
Live weight, kg 534 76.0
Height at wither, cm 67.5 73.8
Body length, cm 75.0 79.6
Chest depth, cm 35.1 34.8
Chest width, cm 24.3 25.0
Heart girth, cm 91.4 104.6
Rump width, cm 24.4 28.7
Cannon girth, cm 8.5 10.1
Head length, cm 22.1 25.6
Ear length, cm 13.9 20.4

Another qualitative distinction is the colour of newborn lambs: Milking Tsigai lambs
are born black, whereas Native Tsigai lambs show different darker or brownish
shades that subsequently become white (MJKSZ, 2024).

Milk production

Milk yield is the principal distinguishing production trait of the breed. Historical
Hungarian flocks already demonstrated substantial milk potential. In the Kisszallas
flock, ewes produced approximately 3 dl of milk per day after a two-month suckling
period, with recorded milking yields of 107 litres over 230 milking days or 51 litres
over 150 days, depending on the production system (POCZOS, 1934). Later
descriptions of the Milking Tsigai report approximately 1.1-1.25 litres of milk per
day, around 130 litres per lactation and a milking period of approximately 100 days
(KUKOVICS et al., 2006; CSANADI et al., 2007). Other documented flocks reached
substantially higher values, and the breed has been described as capable of
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approaching 200 litres when milk consumed by the lamb is also considered
(KESZTHELYT et al., 1998). The composition of the milk is also of practical
interest. Reported values for Milking Tsigai milk include approximately 6.0-7.0%
fat, 5.8-6.4% protein and 4.27-5.15% sugar (CSANADI, 2005; BAJUSZ, 2008).
Such composition is particularly relevant for cheese and fermented dairy products
because high concentrations of milk solids increase processing yield. Historically,
Tsigai milk was used for a range of products, demonstrating the breed's economic
and culinary significance (KUKOVICS and NAGY, 2000; BAJUSZ, 2009).

Reproductive traits

Reproductive performance is central to the conservation of a small sheep population
because demographic recovery depends directly on the ability of breeding females
to produce and successfully rear replacement animals. Historical observations
indicate a multifaceted reproductive profile characterized by relatively late
maturation, good maternal performance, prolificacy and substantial milk yield
(SCHANDL and BEREK G-né, 1961).

Nineteenth-century reports from Hétfalu described the regular occurrence of twins,
while a 1896 report from Somogyszentimre stated that the number of offspring,
including twins, normally exceeded the number of ewes (SZENTKIRALYT, 1923).
Later quantitative observations provide more precise evidence. POCZOS (1934)
reported that approximately 15% of ewes produced twins, while a more recent survey
by NAGY et al. (2008) estimated lambing performance in Milking Tsigai at
approximately 150%. These data indicate useful reproductive capacity, although
prolificacy estimates should be interpreted in relation to management conditions,
season, parity and flock structure.

Maternal ability is another relevant characteristic. GYIMOTHY (2011) reported a
markedly higher proportion of lambs weaned relative to the number of ewes in Tsigai
than in prolific Merino ewes, 81.2% compared with 52.5%. This observation
illustrates an important distinction between prolificacy and reproductive efficiency.
Producing multiple lambs has limited value if maternal ability is inadequate. A breed
capable of combining acceptable prolificacy with effective lamb rearing may
therefore have greater practical value under extensive conditions (SCHANDL and
BEREK G-n¢, 1961). The combination of milk production and maternal ability is
particularly valuable in low-input systems because reproductive output cannot be
evaluated independently from the ability of the ewe to rear multiple offspring.

An interesting relationship has also been reported between temperament,
physiological stress and milk production in Native Tsigai sheep. PAJOR et al. (2010)
found that calmer Tsigai ewes produced more milk during a 106-day milking period
than animals classified as nervous, with mean yields of 52.4 and 46.1 litres,
respectively. The calmer animals also showed lower blood cortisol and lactate
concentrations, and their lambs subsequently achieved better weaning and fattening
performance. These findings suggest that behavioural and physiological
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characteristics may interact with productive performance and could therefore be
relevant to future breeding and management strategies, warranting further
investigation of these relationships in the breed.

Male reproductive performance is another relevant component. OLAH (2010)
compared quantitative and qualitative semen characteristics of rams from seven
sheep breeds used in Hungary, including semen concentration, motility, freezing
capacity and post-thaw motility. Tsigai rams ranked among the three best-
performing breeds for several semen-quality traits. Nevertheless, seasonal variation
was evident, consistent with the reproductive seasonality characteristic of sheep.

Current population status

The major conservation problem facing Milking Tsigai in Hungary is its small and
fluctuating population size. The latest available evidence indicates that the
Hungarian population remains small, making conservation a central issue. Data
presented from the Hungarian breeding records (Figure 1) show substantial variation
in the number of registered ewes over the past three decades. In 1993, 121 ewes were
registered in one farm. The number increased to 840 ewes in seven farms in 1998
reaching the highest number recorded in the presented series in 1999 at 1020
animals, before declining to 437 in 2005 and 325 in 2009. A temporary increase to
731 ewes occurred in 2015, followed by further declines to 255 in 2016 and 245 in
2019. The population increased to 369 ewes in 2020 but declined again to 229 in
2023. In 2024, 243 registered ewes were distributed among four farms.
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Figure 1: Number of registered Milking Tsigai breeding ewes and breeding farms in
Hungary from 1993 to 2024. Data source: Hungarian Sheep and Goat Breeders’
Association (MJKSZ, 2024) and GASPARDY and SAFAR (2014).
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These numbers demonstrate that the breed remains vulnerable to demographic
fluctuations and that population size alone is not a sufficient measure of conservation
success: a temporary increase can be followed by rapid contraction, particularly
when the number of breeding farms is small. A population of only a few hundred
registered ewes is inherently vulnerable to demographic stochasticity, loss of
breeding families and excessive reproductive contribution of individual rams.
Although the Tsigai as a transboundary breed is represented by much larger
populations internationally (CINKULOV et al., 2007), the Hungarian population is
sufficiently small to require active conservation measures. The small population size
is particularly important because conservation involves more than simply
maintaining a numerical population threshold. Effective conservation requires
maintaining genetic variation, controlling relatedness and ensuring that breeding
decisions do not excessively favour a limited number of breeding animals (SZALAY
and KOPPANY, 2017). For this reason, herd-book recording, planned mating and
the exchange of breeding rams between flocks are important components of the
conservation programme.

The economic context presents an additional challenge. The Hungarian sheep sector
has experienced a general decline, while the number of specialized dairy sheep
remains limited, resulting in domestic sheep milk and dairy products occupying a
relatively small market niche (KUKOVICS and NAGY, 2000; NAGY et al., 2008;
NASTIC et al., 2020). Even when sheep dairy products are available, their market
presentation and promotion have often been insufficient (GASPARDY, 2003).

For Milking Tsigai, this creates a paradox. Its strongest distinguishing feature - milk
production - could support conservation if linked to economically viable products,
but low market demand reduces the financial incentive to maintain specialized dairy
flocks. Conservation subsidies are therefore important, but long-term survival is
more likely when conservation is combined with productive utilization.

Genetic diversity

Genetic characterization has been used to distinguish Hungarian Tsigai populations
and to monitor their genetic status. Earlier studies relied on blood-group and
biochemical protein polymorphisms (Fésiis, 1974). These investigations were
initiated in Hungarian Native sheep during the second half of the twentieth century
and were subsequently used to characterize the Native and Milking Tsigai
populations. The Milking Tsigai was first specifically characterized using these
approaches in 1990 (Fésiis and Al Dabbagh, 1991). These studies identified
differences in systems such as haemoglobin and transferrin and demonstrated that
the Milking Tsigai population differed from several Native populations.

The subsequent application of DNA-based markers considerably increased the
resolution of these investigations. During the 1990s, protein polymorphisms in
Milking Tsigai were characterized and genotyped (ANTON et al.,, 1999).
GASPARDY et al. (2013) used microsatellite polymorphisms to compare Hungarian
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Tsigai flocks, while KUSZA et al. (2010) examined ten Hungarian populations using
16 microsatellite loci. The latter study detected 262 alleles and 15 population-
specific alleles, demonstrating substantial allelic variation. Genetic distances and
clustering revealed relationships among populations associated with geographical
and breeding history, and did not indicate an immediate threat from inbreeding under
the conditions examined (KUSZA et al., 2024).

More recently, GASPARDY et al. (2022) investigated the maternal genetic
background of Native Tsigai using mitochondrial cytochrome » and control-region
sequences. Further studies examining DNA-based markers amongst the Milking
Tsigai population could provide useful insights into the genetic background and
evaluation of the maternal families and paternal lines could provide valuable
information for future breeding-program decisions.

Future perspectives

The future of Milking Tsigai depends on resolving the apparent conflict between
conservation and economic viability. A population cannot be sustainably maintained
indefinitely if keeping the animals has no economic rationale. Conversely, intensive
selection for maximum production could undermine the very characteristics that
justify conservation.

The first priority should therefore be demographic stabilization. The number of
breeding ewes should increase, but population growth must be accompanied by an
effective mating strategy. Pedigree analysis should be combined with molecular
information to identify underrepresented lines and minimize unnecessary loss of
genetic variation.

Second, production should emphasize the strengths of the breed (BODO, 1991). The
Milking Tsigai has historically been selected under relatively extensive conditions
and retains characteristics compatible with low-input farming. These characteristics
suggest potential suitability for organic and other environmentally oriented
production systems in which resilience, maternal ability and efficient use of pasture
are important alongside milk yield.

Third, milk should be regarded as a means of conservation rather than simply as a
production trait (KUKOVICS and NAGY, 2000). The breed's relatively high milk
fat and protein concentrations make it suitable for value-added dairy products
(ANTON et al., 1998; CSANADI, 2005; NAGY et al., 2008; BAJUSZ, 2009).
Small-scale cheese and fermented dairy products may offer opportunities for higher-
value utilization than commodity milk (CSANADI et al., 2007). The objective
should not be to compete directly with highly specialized dairy sheep breeds in
maximum milk yield, but to conserve the breed’s character alongside sensible
production use.

Fourth, the genetic identity of the Milking Tsigai requires continued monitoring. In
particular, genome-wide analyses could further clarify relationships among
Hungarian Milking Tsigai, Native Tsigai, Serbian and other Balkan Tsigai
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populations, as well as the possible contribution of historically proposed source
populations (CINKULOV et al., 2008), and potential historical contributor breeds.
Such work would help distinguish genuine historical introgression from convergent
phenotypic similarity.

Finally, the potential role of Milking Tsigai in pasture and landscape management
deserves further investigation. Extensive sheep production can contribute to the
maintenance of grassland habitats (PENKSZA et al., 2024), while the preservation
of locally adapted breeds can support production systems requiring relatively low
external inputs, although the specific ecological contribution of Milking Tsigai
remains to be evaluated. The breed therefore has potential value at the intersection
of genetic conservation, sustainable agriculture and rural heritage.

The central principle should be that conservation and utilization are complementary.
The historical development of Milking Tsigai demonstrates that productive selection
can create a valuable population without eliminating its local character. Future
breeding should retain this balance rather than pursuing either genetic isolation or
unrestricted improvement.

Conclusion and recommendation

The Milking Tsigai represents a distinctive component of Hungary's sheep genetic
resources. Its history extends from the introduction of Tsigai sheep into Hungary at
the end of the eighteenth century through the development of regionally
differentiated populations and, ultimately, the emergence of a strongly milk-oriented
type. The modern Milking Tsigai is phenotypically distinct from the Native Tsigai,
particularly in body size, head and ear characteristics, fleece properties and
production orientation.

One of its principal distinguishing values is its milk yield, supported by reproductive
performance and good maternal ability. At the same time, the Hungarian population
remains very small and fluctuates considerably between years, placing the breed in
a vulnerable position. Genetic studies imply that flocks retain considerable genetic
variation, but further studies are needed to evaluate the current state of the genetic
resource, especially considering the maternal families and paternal lines.

The long-term conservation of Milking Tsigai should therefore combine
demographic expansion with controlled breeding, pedigree management and genetic
monitoring. Economically viable low-input and organic production, especially
through high-value dairy products, could provide an important foundation for
maintaining the breed in active agricultural use. Conservation should ultimately aim
not merely to preserve the name “Milking Tsigai”, but to retain the population's
distinctive genetic, phenotypic and productive characteristics as a functional
Hungarian genetic resource.
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