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Abstract: Donkeys have served as valuable working animals since their domestication approximately 6,000 to 7,000
years ago in Northeast Africa. The global population is currently estimated at 50.5 million donkeys and 7.9 million mules,
primarily concentrated in developing countries. According to official data, these numbers are increasing, particularly in
African and Asian regions. In contrast, the trend in many European countries is one of decline, with some local breeds
already extinct or facing the threat of extinction. The situation is especially critical in the Balkan region, where, despite
a growing interest in donkey milk and related products, local breeds remain poorly described and the populations exhibit
significant phenotypic and genetic variation. The objective of this study is to identify current trends in donkey husbandry,
with a particular focus on the situation in Europe and, more specifically, in Bulgaria—a country with a long-standing
tradition in donkey breeding that faces the challenge of recognizing or rediscovering the value of this species. Donkeys
have the potential to make a meaningful contribution to modern, sustainable agriculture, promoting livestock diversity
and enhancing food security.
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INTRODUCTION

Donkeys belong to the order of odd-toed Un-
gulates (Perissodactyla), suborder Horse-like
(Hippomorpha), Family Horses (Equidae), which
includes the genus Horse (Equus) with five sub-
genera, where domestic horses (Equus caballus)
and donkeys (Equus asinus) belong (Maswana et
al., 2023; Kugler et al., 2008). Wild donkeys in-
habit arid and rocky regions, consuming browse,
forbs, grass, and other available forages, such as
bark, twigs, or even roots. They usually occur
in groups and rarely live solitary (Yilmaz et al.,
2012). The species was domesticated in North-
east Africa around 6,000 — 7,000 years ago, from
the African wild ass (Equus africanus) (Europe-
an Platform on Animal Welfare, 2019), and con-
tributed to the expansion of human populations
across the Old World (Camillo et al., 2018). Don-
keys likely reached Europe with Phoenician trad-
ers via the Southern countries. The expansion of
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the species continued during the Roman Empire’s
conquests (Raw et al., 2021). They have always
been kept as valuable working animals - nowa-
days about 95% continue to be used for transpor-
tation, pulling carts, farm tillage, threshing, rais-
ing water, milling, or other operations (Ivankovi¢
et al., 2023; Starkey and Starkey, 2000), espe-
cially across semi-arid and upland environments
(Todd et al., 2022). Other, less common, but po-
tentially niche areas include milking, meat pro-
duction, recreation, and companionship (Starkey
and Starkey, 2000). A variety of breeds have been
developed, though not as prominent and well-
known as horse breeds. According to FAO, 178
donkey breeds have been recorded worldwide,
90% of which are of local character (Ivankovi¢
et al., 2023).

Donkeys, after the Industrial Revolution and
especially after WWII, faced the rise of ma-
chines and gradually became less popular, result-
ing in population decreases and neglect in breed-
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ing. This tendency spread across Europe, threat-
ening the traditional place of the species in the
continent’s history and driving many breeds to
the brink of extinction.

MATERIALS AND METHODS

Data was obtained from international and na-
tional resources namely FAO Report on Work-
ing Equid Population (Allan, 2021), FAOSTAT
website for the years 2000 to 2018 (as no data is
available for Bulgaria after 2018), in March 2025
(FAOSTAT), DAD-IS website, BFSA (Bulgarian
Food Safety Agency) website, Bulgarian Minis-
try of Agriculture and Food database, as well as
review of literature. The FAO official data origi-
nates from government resources for each coun-
try listed. However, data, especially for donkeys,
may be incomplete due to animals not being of-
ficially registered or reported. Furthermore, the
donkey is not universally accepted as a produc-
tive species, and often, statistics on productivity
values are lacking. Nevertheless, FAO data re-
mains the most reliable one as the organization
attempts to correct figures by using estimates
and sometimes even unofficial sources. As far as
Bulgarian government resources are concerned,
information about donkeys is incomplete and
needs to be updated. A comprehensive research
study was also conducted based on scientific re-
sources, primarily using the PubMed and Google
Scholar databases, to outline the significance and
development of donkey husbandry worldwide
and in the European context. Internet sites were
analyzed to extract information about prices and
progress in various business fields related to don-
key productivity. This study aims to present the
overall picture and trends in the donkey industry,
with insights into future perspectives that will
allow the restoration of a stable population with
new and hopefully more attractive functions.

Distribution of donkeys worldwide

The global equid population size is estimated
at 116 million working animals, with 36 million
in the 38 lowest-income countries (Allan, 2021).

This supports the lives of approximately 600 mil-
lion people; however, this figure is likely a gross
underestimate (Norris et al., 2021). The latest FAO
report states that there are 50.5 million donkeys
and 7.9 million mules worldwide (Allan, 2021).
Data concerning the number and distribution of
donkeys is often complex to analyze due to inac-
curacy or insufficiency. However, specific trends
have emerged that have proven stable over the
last few decades (Starkey and Starkey, 2000). Ac-
cording to the FAO, the period from 1961 to 1997
is characterized by a global trend of increasing
donkey populations at a rate of ~1% per annum,
while mule populations are in decline at a rate of
~2% per annum. The same trend is observed dur-
ing the next report period, 1997-2018 (Norris et
al., 2021). Reliable data are essential for disease
surveillance, epidemiological research, and the
management of endangered status in some don-
key breeds (Allen, 2021).

The tendency can be explained by the increase
in donkey numbers in specific regions, such as
sub-Saharan Africa, the north of the Indian sub-
continent, and the tropical highlands of Latin
America (Starkey and Starkey, 2000). Between
1997 and 2018, the donkey populations in Sudan,
Chad, and Zimbabwe increased by 80% (Norris
et al.,, 2021). Currently, Ethiopia is the country
with the highest number of over 8 million (Wang
et al., 2022).

A distinctly opposite tendency can be ob-
served in several industrialized regions of the
globe. Statistics from the United States demon-
strate a significantly low number of donkey pop-
ulation compared to the large territory, between
48,000 in 1931 and 55,000 in 1989 (Starkey and
Starkey, 2000). In the Americas (North, South,
and Central America), the 2008 donkey popu-
lation was estimated at 7.1 million, but had de-
creased to 6.6 million by 2018, representing a 7%
decline over 10 years. In South America alone,
the 2008 donkey population stood at 3.3 million,
but had fallen to 2.8 million by 2018, indicating a
15% population decrease (Raw et al., 2021). Data
from the Soviet Union showed a decrease from
700,000 in 1935 to 410,000 in 1979 (Starkey and
Starkey, 2000). In 2000, China had the highest
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population (approximately 11 million) (Starkey
and Starkey, 2000), which declined drastically to
2,677,800 by 2018 (Norris et al., 2021). According
to Zhang et al. (2023), the main reasons for this
process are the rapid agricultural modernization
and the depopulation of rural districts. The article
states that there has been a decrease from 4.85 to
1.97 million in the past 10 years, reaching a rela-
tively stable plateau.

As a result of mechanization in agriculture
and transportation, the number of donkeys reared
in Europe has decreased by more than 80% since
the middle of the last century (Camillo et al.,
2018). It was estimated to be 967,057 in 1994 (Ca-
millo et al., 2018), approximately 400,000 around
2000 (Starkey and Starkey, 2000), and then in-
creased steadily to 514,591 in 2014 (Camillo et
al., 2018). Countries that traditionally maintained
donkey populations suffered a significant de-
crease in donkey numbers during the period 1939
— 1996, for example, France with 185 000 don-
keys in 1939 to 25 000 in 1996, Ireland (148 000
to 14 000), Italy (790 000 to 27 000), Spain (805
000 to 90 000) and Greece (404 000 to 110 000)
(Starkey and Starkey, 2000).

The overall decline primarily affected Eastern
European countries, with numbers falling from
384,657 in 1994 to 103,491 in 2014 (Camillo et
al., 2018) or, according to another report, from
370,474 in 1997 to 87,542 in 2018 (Norris et al.,
2021). The countries with the most significant
reduction in donkey population size were Bul-
garia, Greece, and Ecuador (Allan, 2021). It was
emphasized that the stock numbers from Greece
continue to decline, despite the recent import of
donkeys for milking (SAVE Foundation, 2013).
Estimates of donkey numbers in Greece are also
not reliable, as there is considerable variation be-
tween different sources. A decrease by 96% was
reported between 1955 and 2005 (508,000 to
about 21,000). The official data from 2007 shows
15,483 donkeys and 13,370 mules (Kugler et al.,
2008). The donkey population in Romania has re-
mained relatively stable at about 33,000 for sever-
al decades. (Starkey and Starkey, 2000). A nearby
country with important economic connections to
the European market, like Turkey, had seen a rap-
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id decline in donkey population from 1.7 million
in 1949 to 800,000 by 1996 (Starkey and Starkey,
2000) and 170,000 by 2014 (Camillo et al., 2018).
A 2008 report states that Bulgaria is among
the European countries with the highest number
of donkeys — 185,744; however, it was noted that
the number of animals was not accurate due to
unreliable governmental estimates (Kugler et al.,
2008). According to Vlaeva and Barzev (2019),
the number of donkeys in Bulgaria has been
steadily decreasing. It used to be around 348,769
in 1985 and had fallen to 35,000 by 2013. The
same tendency can be observed in mules — from
27 196 to 3 000 during the same period. However,
different statistics can be found during a search in
the FAOSTAT database. Starting from 2000, the
number of donkeys was 207,689, 90,000 in 2005,
40,189 in 2010, and 18,500 in 2017. The number of
mules ranged from 15,539 in 2000, 9500 in 2005,
3069 in 2010, to 1500 in 2017. Unfortunately, no
data is available after 2018. It is essential to note
that some of the values are estimated, rather than
official, which serves as a reminder about the cur-
rent state of donkey husbandry in the country.

Donkey breeds in Europe

Donkeys were affected more than any other
livestock animals by the Industrial Revolution
and suffered a drastic decrease not only in num-
ber but also in diversity (Kugler et al., 2008).
Donkey breeds in Europe are often difficult to
identify (Camillo et al., 2018), and some, such as
the Miller’s donkey, known to us from central
European fairy tales (Kugler et al., 2008), are al-
ready extinct. Furthermore, there can be signifi-
cant regional differences within the population
originating from a specific country regarding ex-
ternal as well as body measurements (Maswana
et al., 2023). Where the breeds are known, the
number of breeding animals is dramatically low,
and often reproduction is managed with very lit-
tle or no attention to breed preservation (Camillo
et al., 2018). Other breeds are so rare that there is
no longer reliable data about them (Kugler et al.,
2008).

Current knowledge of the evolutionary histo-
ry of donkeys remains incomplete (Wang et al.,
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2020). It is believed that the majority of European
donkey breeds originate from two African wild
breeds: the Nubian wild donkey (Equus asinus
africanus) and the Somalian wild donkey (Equus
asinus somaliensis) (Beja-Pereira et al., 2004).
Geographically determined isolation, climate
conditions, and differing husbandry and fodder
availability led to the development of consider-
able diversity, and eventually, the development
of distinct breeds (Kugler et al., 2008). Genom-
ic studies reveal selection for large size and the
practice of inbreeding (Todd et al., 2022). The di-
luted gray pigmentation (Dun phenotype), found
in wild asses, changed to non-diluted black or
chestnut coat colors (non-Dun) in domestic don-
keys, which is probably the result of domestica-
tion (Wang et al., 2020). Breed differences de-
pend on colour variation, as well as some primi-
tive markings, such as an eel stripe on the spine,
a cross on the shoulder, or “zebrastripes on the
legs. (Kugler et al., 2008).

Only several donkey breeds have been de-
scribed by the recommendation of the Food and
Agriculture Organization (StaniSic¢ et al., 2015).
Many are not systematically developed, and the
population is characterized by small numbers
(Kugler et al., 2008). The registration of don-
key breeds was facilitated by ongoing FAO pro-
grams, which led to increased interest and the
development of new breed standards after 2000
(Vlaeva and Barzev, 2019). Nevertheless, don-
keys comprise around 3% of the globally docu-
mented livestock breeds. The current edition of
the DAD-IS database (Domestic Animal Diver-
sity Information System) from the FAO states
that 185 donkey breeds are recorded in the 7
FAO world regions, with 51 of these originating
from the Europe and Caucasus region (Kugler
et al., 2008).

According to FAO's DAD-IS, there are 60
donkey breeds in Europe. However, the list in-
cludes two already extinct breeds, five synony-
mous breeds, and many that lack a clear descrip-
tion. Therefore, the actual donkey breeds in Eu-
rope are 28 and include (Camillo et al., 2018):

- Croatia: Istrian donkey, Littoral Dinaric don-
key, North Adriatic donkey;

- France: Ane Bourbonnais, Ane de Provence,
Ane des Pyrénées, Ane du Cotentin, Ane Grand
Noir du Berry, Ane Normand, Baudet du Poitou;

- Hungary: Hungarian Plain donkey;

- Italy: Asino dell’ Amiata, Asino dell’ Asina-
ra, Asino di Pantelleria, Asino Sardo, Grigio Vit-
erbese, Martina Franca, Ragusano, Romagnolo;

- Portugal: Burro de Graciosa, Burro de Mi-
randa;

- Spain: Andaluza, Asno de las Encartaciones,
Balear, Catalana, Majorena, Zamorano-Leonés;

- Serbia: Balkan donkey.

Donkey breeds, according to Kugler et al.
(2008), are listed below:

- Albania: CommonAlbanian(Syn.:Commune;
Albanian; Gomari);

- Austria: Baroque donkey (Syn.: Barockesel,
Osterreichisch-Ungarischer Albinoesel, Austro-
Hungarian Albino);

- Belgium: Waalse Ezel; Wallon Donkey;

- Bosnia & Herzegovina: Domestic Balkan
Donkey, Herzegovinian Donkey;

- Bulgaria: no knowledge about autochtho-
nous breeds; no herdbook for donkeys;

- Croatia: Primorsko Dinarski Magarac (Lit-
toral Dinaric Donkey), Istarski Magarac (Istrian
Donkey), Sjeverno-Jadranski Magarac (North
Adriatic Donkey);

- Cyprus: Cyprus Donkey (Gaidouri);

- Denmark: no particular pure-bred donkeys;

-France: L’Ane de provence (Syn: Ane
d’Arles; Ane de berger; Ane de la Crau; Ane
de Savoie; Ane de transhumance; Ane gris de
Provence; Provence; Savoie; SavoyEsel); Grand
noir du Berry (Syn.: Grand noir; Ane du Berry;
Berry Black); Ane Normand (Syn.: Normand);
Ane des Pyrénées (Syn: Pyrénéen; Pyrenean);
Ane Gascogne; Ane Bourbonnais; Ane du Co-
tentin; Baudet de Poitou (syn.: Ane de Poitevin;
Ane du Poitou; Poitou-Esel;); L’Ane de L'lle de
Ré; Ane corse;

- Germany: no autochthonous donkey breeds
left; Thuringian Forest Donkeys (Thiiringer
Waldesel);

- Greece: Arcadian donkey, Ellinikon (syn.:
local Greek Ass), Cyprus Ass;

- Hungary: “common donkey” (Scrub donkey);
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- Italy: Asino Amiatina (Syn. Asino Amiatino;
Asino dell Amiata; Amiata), Asino Argentato
di Sologno, Asino Asinara (syn.: Asino biancho
di Asinara; Asino Albino dell’Asinara Asino
dell’Asinara; Albinotischer Zwergesel), Asino di
Martina Franca (syn.: Pugliese; Martinese; Mar-
tina Franca; Puli; Martina Franca Esel; Ane de
Martina-Franca; Apulian), Asino di Pantelle-
ria (syn.: Asino Pantesco; Pantelleria; Pantesca;
Pantesco), Asino Ragusana (syn.: Ragusano; Si-
cilian; Ragusan; Ragusana), Asino Romagnolo
(syn.: Romagnola), Asino Sardo (syn.: Sarda;
Ainu; Burriku; Molente; Molingianu; Pegus de
mola; Poleddu; Sardo; Sardinian Dwart), Asino
Grigio Siciliano;

- Kosovo: Domestic Balkan Donkey;

- Malta: Maltese Donkey (Hmar Malti);

- Macedonia: Macedonian Donkey, Domestic
Balkan Donkey;

- Montenegro: Domestic Balkan Donkey;

- Netherlands: no autochthonous breeds of
donkeys known;

- Portugal: Burro de Miranda (syn.: Burro do
Planalto Mirandes, Raca asinina de Miranda;
Mirandes; Transmontano), Burro de Graciosa
(syn.: Burro ando da Graciosa; Dwarf Donkey of
Graciosa);

- Romania: Domestic Balkan Donkey;

- Serbia: Domaci Balkanski Magarac; Domes-
tic Balkan Ass;

- Slovenia: no autochthonous breeds of don-
keys are known.

- Spain: Asno Andalucia (syn.. Cordobesa;
Andaluz; Gran raza Asnal Andaluza o Cordobe-
sa; Cordobés; Coérdoba; Campiziesa; Campinesa;
Asnal Andaluza; Andaluza-Cérdoba; Andaluza
o Cordobesa; Andaluza; Andalusischer Riesen-
Esel; Cordobese; Andalucian; Andalusian), Burro
Castellana (syn: Castellana; Common Spanish;
Castilian), Asinina Catalana (syn.: Vich; Catala-
na; Catalan; Ausetan; Catalana; Katalanischer Ri-
esen-Esel; Catalan; Ane catalan; Catalonian Don-
key; Catalonian), Asno de las Encartaciones (syn.:
Las Encartaciones), Burro Majorero (syn: Canary
Island; Common Spanish), Ase Mallorqui (syn.:
Asno Mallorquin; Burro Mallorquin;Malorqunia;
Balear), Zamorano-Leonés;
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- Switzerland: Baudet de Poitou;

- Turkey: Anatolian Donkey.

Yilmaz et al. (2012) have also conducted a
comprehensive study of world donkey breeds, as
described in the scientific literature, and present-
ed the findings in a table.

There are a few European breeds that deserve
scientific attention with detailed reports. One such
breed is the Amiata donkey from Italy, which has
been published with morphological characteriza-
tion (Salari et al., 2023; Sargentini et al., 2018)
and well-defined milk characteristics (Ragona
et al., 2016; Martini et al., 2014). Another is the
Martina Franka, again from Italy, an endangered
breed (De Berardinis et al., 2024; Trimboli et al.,
2020; Rizzi et al., 2011), known for its high-qual-
ity milk and meat (De Palo et al., 2017).

All Balkan Countries mention their local form
of the so-called “Domestic Balkan Donkey”;
however, experts have failed to conduct investi-
gations and estimate probable occurring breeds
(Kugler et al., 2008). The domestic Balkan don-
key inhabits the mountainous regions of the Bal-
kan Peninsula. It is believed to have originated
from two ancestors: the Namibian donkey (Equus
asinus africanus) and the Somali donkey (Equus
asinus somaliensis) (Bunevski et al., 2018).

The name Balkan donkey is sometimes used
to describe the Bulgarian population; however,
in scientific literature, the terms “Bulgarian don-
key” or “local donkey” are preferred. Kugler et
al. (2008) mention that the term “Bulgarian Don-
key” is found in literature, but it is rarely used
within the country. According to Vlaeva (2021),
the population in Bulgaria is referred to as “local”
and does not belong to any specific breed. There
are no breeding associations or any financial sup-
port from the state (Ciganovic, 2019). The lack of
a breeding goal can explain the wide phenotypic
variation among animals (Vlaeva, 2021). Howev-
er, a “Breeding program for conservation of the
genetic resources and breeding of the population
of Local donkeys in Bulgaria” was initiated in
2017 (Ciganovic, 2019).

The situation is similar in neighboring North
Macedonia (Ciganovic, 2019), Greece (Arsenos
et al., 2010), and Romania. Arsenos et al. (2010)
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mention the difficulty in distinguishing an in-
digenous donkey breed from Greece, where less
than 5% of the estimated animals possessed
the distinctive morphological characteristics of
the Arcadian donkey. Little is known about the
Cyprus donkey breed, although it can be found
through a Google search. More information is
available about the Serbian Balkan donkey as an
endangered autochthonous breed with a sexually
mature population size of 250-300 individuals
(StaniSic¢ et al., 2015). The Banat donkey is also
described as a larger breed with a lighter coat col-
or compared to the middle-sized Balkan donkey
(Stanisi¢ et al., 2020).

Donkeys were often maintained for the pro-
duction of mules and hinnies, as their offspring
demonstrate heterosis with improved viability
and stamina (Kugler et al., 2008). They were pre-
ferred working animals, and continue to be used
in some parts of the world (Kubasiewicz et al.,
2024; Cousquer et al., 2023), including Europe-
an countries such as Spain, France, and Greece,
where mules participate in agro-forestry activi-
ties (Raw et al., 2021).

According to FAO criteria for the degree of
endangerment, most European breeds are clas-
sified as endangered and are even at risk of ex-
tinction (Camillo et al., 2018). The study “Risorse
genetiche agrarie in Italia” from the Monitoring
Institute from 2000/2001, concluded that 6 Italian
donkey breeds are extinct: Cariovilli from Abru-
zzo (Aquila), Castelmorone (Castel Morrone)
from Campania (Caserta), Emiliano, Grigio vit-
erbese from Lazio (Viterbo), Irpinia from Cam-
pania (Benevento, Avellino), and Sant’ Alberto
from Emilia Romagna (Ravenna, Forli) (Kugler
et al., 2008). According to Ivankovi¢ et al. (2023),
only 5.62% of donkey breeds are not at risk of
extinction.

Breeding

The reproductive cycle and gestation length in
jennies are longer than those in mares (Miragaya
et al., 2018). Female donkeys reach sexual ma-
turity at the age of one to two years; however,
foaling before four years old is associated with
a higher mortality rate for the jenny and/or foal.

Therefore, breeding is not recommended before
2.5 to 3 years (European Platform on Animal
Welfare, 2019). The species is territorial, non-sea-
sonal, polyestrous, and single-bearing (Zhang et
al., 2022). During oestrus, jennies develop char-
acteristic behavior, including a clapping mouth,
ears back against the neck, rhythmic eversion
of the clitoris, urination in small drops, braying
vocalizations, a mounting stance, and mounting
between females (European Platform on Animal
Welfare, 2019). The gestation length ranges be-
tween 333 and 395 days, with an average of 371
days (Miragaya et al., 2018). Twin pregnancy
represents the most important cause of abortion
and should be managed appropriately to allow a
normal single fetus development (Veronesi et al.,
2024).

One jack can realistically serve 10-15 jennies.
Breeding strategies include: pasture breeding,
where one jack is kept free in the same paddock
with one or more jennies, or in-hand breeding,
where the jack and the jenny are managed by
handlers (European Platform on Animal Wel-
fare, 2019). Insemination with raw semen is often
used, and some efficient protocols with cooled se-
men have been applied; however, use of frozen-
thawed semen remains a challenge (Miragaya et
al., 2018).

Another significant problem is the discrepan-
cy between the total number of donkeys and the
purebred ones. A consistent database by country
is still missing, and breeding practices lack a se-
lection strategy or attention to genetic preserva-
tion (Camillo et al., 2018). A substantial decrease
in the population size of autochthonous breeds
may lead to high levels of inbreeding and the
occurrence of inbreeding depression (Stanisi¢
et al., 2015). At present, many European breeds
face the threat of extinction (Camillo et al., 2018),
and due to the small numbers in some popula-
tions, there is a danger of inbreeding (Kugler et
al., 2008).

In the now “en vogue” business with donkey
milk, animals are imported without a knowl-
edge base and mated for higher production prof-
its; however, little emphasis is placed on selec-
tion (SAVE Foundation, 2013). In Greece, for ex-
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ample, the common practice in donkey breeding
programs was the importation of jacks from for-
eign countries’ breeds, such as those from Cy-
prus, Sicily, and France (Camillo et al., 2018). Nu-
merous donkey crosses were produced, resulting
in significant variation in morphological char-
acteristics and phenotypes (Kugler et al., 2008).
Unfortunately, the same strategy is maintained
in Bulgaria, where owners confess to importing
jacks from Romania, as well as from Italy and
France, due to the low number of local animals
in the country.

The donkeys in the Balkans are presented as
a metapopulation and transboundary breed in
almost all countries; therefore, a regional breed-
ing program with flexible standards and breed-
ing goals may be a viable option (Bunevski et al.,
2018).

Recently, the European Union recognized the
importance of native breeds as an invaluable ge-
netic resource and established several strategies,
including the Rural Development Programme,
overseen by local breeding associations, and the
national genetic resources monitoring program
(Raw et al., 2021). A breeding program for au-
tochthonous donkey breeds should focus on as-
pects such as rearing area, breeding structure,
population size, breeding goals, breeding stan-
dards, breeding methods, and selection programs
(Bunevski et al., 2018).

Economic importance

The global donkey population can be catego-
rized into the following groups: working don-
keys, companion donkeys, feral donkeys in the
Western Hemisphere, East Africa, and Australia,
and intensively farmed donkeys (in China and
elsewhere) (Allen, 2021). Historically, donkeys
were used predominantly as harness and pack
animals (Camillo et al., 2018), a practice that
remains common in rural regions of Asia and
Africa (Starkey and Starkey, 2000). Despite the
extensive mechanization of farming worldwide,
approximately 50% of the world’s agricultural
power is still generated by working animals, with
working equids representing the majority (Raw
et al., 2021).
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Landscape maintenance is gaining impor-
tance as some endangered plant and insect spe-
cies appear to be encouraged by the selective
feeding behavior of donkeys (Camillo et al.,
2018). They have also been valued for keeping
open scrubby meadows and pastures that are no
longer used for agriculture (SAVE Project, 2013).
Donkeys and mules are still preferred in difficult-
to-access mountainous regions and areas where
machines are not permitted (e.g., national con-
servation parks) (Camillo et al., 2018). Animal-
powered systems are gradually reappearing as
a modern, ecologically and economically sound
farming practice that provides a clean and sus-
tainable source of energy (Raw et al., 2021).

Across Europe, the purpose of keeping don-
keys is constantly changing. They are still used
as reliable working animals in some parts of the
continent. In contrast, elsewhere, they serve as
pets, participate in leisure activities and therapy
programs, or provide milk and meat (Dai et al.,
2016). In forest management, equids offer sever-
al benefits compared to conventional motorized
methods (Raw et al., 2021). Modern purposes in-
clude flock guarding, especially of sheep (Star-
key & Starkey, 2000), as donkeys manage well
against attacks by wild dogs and wolves (Camil-
lo et al., 2018; SAVE Project, 2013). Other non-
working roles include meat and milk production,
nutraceuticals, cosmetics, silviculture, tourism,
and onotherapy (Norris et al., 2021).

In the late 20™ century, donkey milk began to
attract the attention of farmers and researchers as
a product with varied benefits (Raw et al., 2021).
The sale and marketing of raw donkey milk and
donkey milk products have increased, creating a
gourmet niche on the market (Kugler et al., 2008).
As a result, donkey farms reappeared in Europe,
especially in the Mediterranean region (Raw et
al., 2021). Donkey milk has a remarkable simi-
larity to human milk in protein homogeneity and
antigenic composition, which makes it suitable as
a substitute for infants, especially in the case of
cow’s milk allergies (Balos et al., 2023; Bhard-
waj et al., 2020; Souroullas et al., 2018). Clinical
studies report a tolerability of 82.6-98.5% (Mar-
tini et al., 2021). Donkey milk is also considered a
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suitable nutraceutical for geriatrics due to its high
calcium content (Hassan et al., 2022).

Donkey milk is characterized by low con-
tents of fat and cholesterol, total protein and ca-
sein, and high contents of lactose, whey proteins,
calcium, selenium, and vitamin D,. It is rich in
various protective proteins (a-lactalbumin, lyso-
zyme, lactoferrin, lactoperoxidase, and immu-
noglobulins), and shows potent antioxidant, an-
tibacterial, antiviral, antifungal, antiparasitic, hy-
poglycemic, and antitumor activity (Khan et al.,
2024; Balos et al., 2023; Wang et al., 2022; Mar-
tini et al., 2021). Antibacterial properties against
Escherichia coli, Salmonella enteritidis, Listeria
monocytogenes, Staphylococcus aureus, Bacillus
cereus, Enterococcus faecalis, and Shigella dys-
enteriae have been reported (Hassan et al., 2022).
Aspri et al. (2017) demonstrated that Enterococci
in raw donkey milk do not pose a risk to human
health and can be utilized as potential starter/ad-
junct cultures for food fermentations.

The use of donkey milk to heal wounds and
treat various diseases, such as bronchitis, asthma,
joint pain, and gastritis, is being explored. Anti-
cancer, antidiabetic, atherosclerotic, and anti-in-
flammatory properties have also been reported
(Khan et al., 2024; Derdak et al., 2020).

The commercialization of donkey milk and
dairy products remains limited due to low pro-
duction levels (Balos et al., 2023). Lactation sta-
tus, processing, and manufacturing techniques
are known to influence the levels of macronutri-
ents (Garhwal et al., 2022). Lactation curves of
individual milk yields vary in respect to breed
(Ivankovi¢ et al., 2023), and range between 1.54
and 1.73 kg/day on specialized farms with higher
milk yields, obtained through three milkings per
day and during the autumn-winter period (Khan
et al.,, 2024). A wide variety of dairy products
is gaining popularity on the market, including
cheese, ice cream, milk powder, novel functional
fermented beverages, and milk powder for infant
formulas (Garhwal et al., 2022).

The price of raw donkey milk starts from 2.99
Euros for 100 ml, which corresponds to 30 Eu-
ros per liter. A lyophilized product can also be
ordered for 66 Euros per 200 g (Camillo et al.,

2018; online research). The price of raw donkey
milk in Bulgaria ranges from 60 to 80 BGN per
liter, which aligns with the trends in the Euro-
pean market.

A variety of donkey milk delicacies can be
found on the market, including cheese, fermented
desserts, candies, and even deluxe Swiss choco-
late (Camillo et al., 2018; online research). The
raw material is often mixed with milk from other
species (usually goat milk) to enhance coagula-
tion, and technological parameters need to be
adjusted (D’Alessandro et al., 2019; Faccia et al.,
2018). For example, Pule cheese, also known as
Magare¢i sir, is a Serbian product made from
60% Balkan donkey milk and 40% goat’s milk.
Similar attempts have been made in Bulgarian
donkey farms, but production is small-scale and
high-priced. Cocoa candies and immune stimula-
tory pastilles with donkey milk have also been
advertised by a Bulgarian company (personal
data).

Donkey milk is a valuable ingredient for the
cosmetic industry. Its beneficial skincare proper-
ties were well known by the ancient Egyptians,
Greeks, and Romans (Derdak et al., 2020). Now-
adays, it is advertised as a product that provides
hydration and antioxidant action to prevent ag-
ing (Khan et al., 2024). The favorable effect of
creams with skimmed donkey milk encapsulated
in nanoliposomes on skin physiology has also
been reported (Kocic et al.,, 2020). An online
search yielded several cosmetic products, pri-
marily hand and face creams, containing donkey
milk, which can be purchased in Europe. Such
items, whether imported or local, are also avail-
able on the Bulgarian market.

Although interest in donkey milk is increas-
ing and the number of donkey farms is growing,
there is still limited information available from
official sources. Neither FAOSTAT nor Bulgar-
ian local authorities provide data about this type
of production, which makes it difficult to analyze
how this kind of business is developing.

The situation is similar in the production of
donkey meat. FAOSTAT search under the key-
words “meat of mules fresh or chilled”, “meat of
asses fresh or chilled”, “edible offals of horses and
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other equines, fresh, chilled or frozen” produc-
es no results (FAOSTAT). Annual reports from
the Bulgarian Ministry of Agriculture and Food
also lack such information — horses and donkeys
are listed together with bullocks under the sec-
tion for small ruminants. The number of animals
for 2024 is 150.84 thousand with 3523.5 tons live
weight and 1590.3 tons carcass weight (Ministry
of Agriculture and Food, 2024). According to Ca-
millo et al. (2018), the slaughtering of 8626 don-
keys was reported in Bulgaria for the year 1976.
This number progressively decreased until 1986
and the following years, when no more produc-
tion of donkey meat was reported for the country.

Donkey meat has an excellent nutritional pro-
file, characterized by high levels of polyunsatu-
rated fatty acids (Aroua et al., 2024; Marino et al.,
2022). It is characterized by a high protein con-
tent, low levels of lipids and cholesterol (Polidori
et al., 2008), and a high iron content (Polidori &
Vincenzetti, 2017).

Consumer preferences play a role in the avail-
ability of products (Hassan et al., 2022). The con-
sumption of donkey meat in Europe is limited
to countries such as Italy and Spain, which also
produce some notable meat delicacies (Camillo et
al., 2018). However, there is a growing market for
rare and extraordinary tastes, and donkey meat,
with its health benefits, seems a possible alterna-
tive.

In fast-growing developing countries, donkeys
are often used as a source of protein (Wang et al.,
2022). The top three countries in terms of donkey
meat production are China, Niger, and Burkina
Faso (Ivankovi¢ et al., 2023). For example, in
2014, China reported 2,411,256 heads or 193,000
tons of donkey meat (Camillo et al., 2018). A gel-
atin called ‘ejiao’ is produced from donkey skins
and is used in traditional Chinese medicine. Due
to the export to China, the donkey populations
in some African and Asian countries have been
constantly declining in recent years (Allen, 2021).

Nowadays, social activities related to animal
interaction have been developed, and centers of-
fering such services are open to the public. As-
sisted therapy with donkeys (onotherapy) is gain-
ing attention. Compared to horses, donkeys are
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more miniature and slower; they have longer and
softer hair that enhances tactile sensations, mak-
ing simple contact with this animal easier and
more pleasant (Camillo et al., 2018). Some don-
key breeds, especially mules, have a so-called
“Tolt-gait”; the rider sits nearly without any vi-
bration on a loosely swinging back (SAVE Proj-
ect, 2013). A study by Borioni et al. (2012) on the
physical and psycho-social performances of sub-
jects affected by intellectual disability suggested
that onotherapy is a suitable and effective alter-
native to equestrian therapy, which can result in
improved autonomy and social integration. An-
other study also described a significant improve-
ment in the psycho-social functioning of adults
with intellectual disabilities, especially for par-
ticipants who received longer sessions (Colombo
et al., 2020).

Another aspect of the social role of donkeys
is hobby keeping, which has seen an increased
interest in Northern and Central Europe (SAVE
Foundation, 2013). The use of donkeys for tour-
ism and leisure activities is also widespread in
many countries on the continent (Kugler et al.,
2008), and several articles have been published
to describe the historical role of the species as a
symbol for maintaining tourism traditions (Tul-
ly and Carr, 2020a), and a possible alternative to
horses in health tourism (Pecsek and Beke, 2023).
Several small-scale farms in Bulgaria offer com-
munication and riding experiences for children,
as well as the degustation of donkey milk and
meat.

Pitfalls and challenges

Data analysis, as demonstrated in the opening
part of this article, has already highlighted the
difficulty in gathering accurate population sta-
tistics for donkeys. Breed identification and the
assessment of their economic value to a country
have also turned out to be problematic. Another
aspect of the matter is the limited or fragmented
objective information available in the literature
about welfare conditions and recommendations
for donkeys in the EU (Dai et al., 2016). Donkeys
and mules are often misunderstood due to their
distinct behavioral characteristics compared to
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horses (McLean et al., 2019). Donkeys are more
likely than mules or horses to demonstrate avoid-
ance or aggressive behavior towards an observer
(Pritchard et al., 2005). Therefore, training from
an early age is key to modifying behavior and
acceptance of unfamiliar people (McLean et al.,
2019).

Welfare assessment is crucial to developing
a strong animal-to-human bond and preventing
harmful practices. Main welfare problems affect-
ing donkeys include inadequate body condition,
dental disease, hoof neglect and limb deformi-
ties, lameness, integument lesions, and sub-op-
timal behaviour (Cruz et al., 2021; Pritchard et
al., 2005). Haddy et al. (2020) also reported as-
sociations with obesity and the use of harmful
practices. The tourism sector may facilitate op-
pressive treatment towards donkeys and support
exploitation (Tully and Carr, 2020b). Raw et al.
(2021) state an important example from Ireland,
where donkeys are used as a source for gaining
government subsidies. When these subsidies are
no longer in effect, the animal loses its value and,
consequently, may suffer poor welfare and aban-
donment.

The AWIN (Animal Welfare Indicators) proj-
ect, funded by the European Commission in the
Seventh Framework Programme, aimed to im-
prove the welfare of several species, including
donkeys, by developing on-farm welfare assess-
ment protocols (Dai et al., 2016). The need for a
more holistic approach should be emphasized,
and additional points, such as management prac-
tices, social transmission of expertise, environ-
mental stressors, and analysis of local traditions,
should be included (Haddy et al., 2020).

Several non-governmental organizations op-
erate internationally to enhance the health and
welfare conditions of working and non-work-
ing equids (Norris et al., 2021). One of the big-
gest and most popular is the Donkey Sanctuary,
which maintains a network of farms, sanctuaries,
holding bases, and donkey hospitals not only in
Europe but also abroad.

Legislation concerning donkeys remains in-
complete and requires updating. According to
98/58/EC Directive, donkeys kept for milk/meat

production should be considered as farm animals.
Unfortunately, the document is not species-spe-
cific; however, it establishes minimum standards
for the protection of animals used for farming
purposes (Dai et al., 2017). Legislation in Bulgar-
ia also lacks specific recommendations regard-
ing donkeys, which are grouped under the term
“equids” regardless of their unique husbandry
needs. Inarguably, this can be a potential factor
for welfare violation.

Donkeys’ requirements as a whole are largely
unfamiliar; veterinary knowledge is insufficient,
and there are few professional books published
(SAVE Foundation, 2013). Working with these
animals requires more patience and the ability to
notice changes in behavior, as well as the abil-
ity to diagnose disease (McLean et al., 2019).
Clinical evaluation and preventive care protocols
should be developed considering the species-
specific characteristics, given the desert-adapted
physiology of the donkey (Barrio et al., 2019). A
study from Switzerland demonstrated subopti-
mal implementation of preventive healthcare, re-
sulting in poor or moderate health status among
the donkey population (Schifer et al., 2024). Dis-
eases often present late or may go unrecognized,
leading to poor welfare and quality of life (Barrio
et al., 2019). Donkey owners, veterinarians, and
official veterinary offices express their interest
in more education opportunities in donkey hus-
bandry and medicine (Schéfer et al., 2024).

CONCLUSION

Working equids provide sustainability value
by supporting local economies and contributing
to the stabilization of human populations in mar-
ginal areas. Despite decades of neglect, donkeys
still play a role in agriculture, landscape, and for-
est management. They have been rediscovered
as producers of milk and meat, as contributors
to tourism and leisure activities, and as valuable
participants in therapy programs. The purpose of
this study was to draw attention to the problems
in donkey husbandry, particularly the declining
numbers in the southern part of Europe, and the
need for a scientific approach when classifying
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and estimating donkey breeds. Furthermore, it
aims to highlight the potential and benefits of de-
veloping donkey farms as part of a broader ap-
proach to maintaining biodiversity. Bulgaria, to-
gether with other Balkan countries, is a part of
the FAO’s Convention on Biological Diversity,
and needs to initiate specific actions in order to
preserve the local Bulgarian donkey population
and hopefully create conditions for the imple-
mentation of a selective program.
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