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PART 1: THE STATE OF GENETIC RESOURCES IN THE FARM 
ANIMAL SECTOR 

1.1 REPUBLIC OF MACEDONIA AND ITS AGRICULTURE 
 
1.1.1 Country Background 
1.1.1.1 Geographical location, borders and land area  
The Republic of Macedonia is situated in the central part of the Balkan Peninsula 

and has a very favourable geographical location. It extends between 40°50’ and 42°20’ 
north geographical latitude, and 20°27’30” and 23°05’ east geographical longitude. 
Very important road sections pass through the country, connecting Central and Eastern 
Europe with south and southeast parts of the continent and continuing towards the 
countries of the Near East and farther.  Of particular significance is the road E-75, 
which connects Morava and Vardar Valleys and continues to neighbouring Greece.  

From west, south, east and north the country borders with Albania, Greece, 
Bulgaria and Serbia and Montenegro. The total length of the border line is 849 km, of 
which the west line is 191 km, the south 262 km, the east 165 km and the north line is 
231 km long. The north and south borderlines have parallel direction of extension, and 
the west and east have meridian direction. The total area of the country is 25.713 km2. 

 

 
 
1.1.1.2 Physical geography and topography  
The territory of the Republic of Macedonia is characterized by complex geo-

tectonic features, resulting in diverse relief, complex geology, and hence diversity of 
soil types. These aspects explain the rich biodiversity in the country.   

The basic reason for the complex geo-tectonic evolution of the central part of the 
Balkan Peninsula, including Macedonia, is the large number of orogenic cycles, from 
the earliest known so far, to the youngest alpine orogenesis. The action thereof led to 
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multiple changes of the relief morphoplastics, i.e. there were rhythmical transgressions 
and regressions of the seas and in that way series of various sediments were created. 
Whenever the regime changed, the sediments were tectonically transformed, i.e. faulted, 
fissured and metamorphosed.   

The relief structure of the Republic of Macedonia is diverse. It includes 
mountains, valleys, ravines, narrow gorges, saddles and other forms. Today’s relief 
plastic is morphogenetically diverse - there are old relief forms as well as younger 
recent relief. 

Soils. Although the Republic of Macedonia is located on a small area, there are 
various soil types in the country: 

- Automorphous (undeveloped - rocky soil, sirozem on loose substratum, eolian 
sand and coluvial soil, humus-accumulative - limestone-dolomite mould, 
rendzina, humic-silicate soil, black soil and smolnica cambial-eutric brown, soil, 
acid brown soil, brown soil over limestone and dolomite and red soil, eluvial-
illuvial-luvic soil, and brown podzolized soil, anthropogenic - regolitic soil, 
garden soil and landfill soil); 

- Hydromorphous (undeveloped - alluvial soil, pseudogleic - pseudogley, 
meadow - meadow soil, gleic - pseudogley-gley, hill black soil, gleic soil and 
peat-gley soil, peat - high peat, transitional peat and low peat, anthropogenic - 
regolitic peat soil, rice soil and hydromeliorated soil);  

- Halomorphous (acute saline soils - soloncak, solonec); and 
- Sub aquatic (undeveloped - protopedon, developed - gitja, daj and sapropel). 

 
1.1.1.3 Water resources  
The Republic of Macedonia is reach with waters, both underground and surface. 

Underground waters include: freat, artesian, sub-artesian and well water. These waters 
are of vital importance for the country, as it is estimated that nearly 60% of the rural and 
50% of the urban settlements’ supply of drinking water comes from wells.  

 
1.1.1.4 Climate  
Due to the specific natural-geographic characteristics, there are two main types of 

climate in the Republic of Macedonia, namely Mediterranean and continental. Two 
specific seasons therefore occur: cold and wet winter, which is characteristic of the 
continental climate, and dry and hot summer, corresponding to the Mediterranean 
climate. In addition to these, in the high mountainous areas there is mountainous 
climate characterised by short and cool summer and considerably cold and moderately 
wet winter where precipitations mostly occur as snow.  

 
Temperatures throughout the country very in a wide range. Maximum summer 

temperatures in most regions reach 40oC and the lowest winter temperatures fall to 
about -30oC. The average temperature of the air is 11.3°C. The hottest towns in the 
country are Valandovo and Gevgelija, with yearly average of 14.5°C and 14.3°C 
respectively. In the areas of mountainous climate, the average annual temperatures are: 
on Popova Shapka 4.7°C, in Lazaropole 6.8°C and in Krusevo 8.2°C.  

 
Rainfall typically varies between 500-800 mm.  However, it is poorly distributed, 

requiring irrigation for sustaining intensive agriculture in some regions. In other areas, 
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irrigation is needed in dry periods during the summer. The average precipitation is 
683.7 mm. Most precipitation occurs in Mavrovi Anovi (1,197 mm) and in Resen 
(757.9 mm), and the least in Ovce Pole, with only 490.3 mm per year.  

 
Hail falls most often in the period from April to October, and is most intensive in 

April and May. It is most present in Ovce Pole, Tikves and Pelagonija areas and in the 
valleys of Gevgelija-Valandovo and Skopje.  

 
Winds blow mainly from the northern quadrant, but in specific areas their 

direction changes according to the relief structure. The most frequent winds are 
Vardarec and Jug.  In the valleys and some ravines local winds also occur.  

 
The Republic of Macedonia usually has some 2.100-2,450 sunny hours. The 

average annual cloudiness is between 4.3 and 5.7 tenths, and the average number of 
clear days is 130 in the south and 73 days in the Skopje Valley. The average number of 
foggy days ranges between 4 and 72, mostly occurring in autumn and summer months. 
The fog is mostly present in Skopje Valley, for some 72 days per year, and in Polog, 
for33 days per year. Fog is the least present in Strumica-Radovis Valley and in 
Malesevija, where the average annual number of foggy days is 3-5.  

 
According to its climatic and related conditions, Macedonia can be divided into 

six agro-ecological regions. 
 
1.1.2 Socio - economic framework 
1.1.2.1 Human population and trends 
Table 1 presents the population growth in country and its gender distribution over 

the last 50 years.  
 

Table 1 Dynamics of the population in RM (according to censuses) 
P o p u l a t i o n Census Total Males Females 

 Number Number (%) Number (%) 
1948 1,152,986 584002 (50.7) 568984 (49.3) 
1953 1,304,514 659861 (50.6) 644653 (49.4) 
1961 1,406,003 710074 (50.5) 605929 (49.5) 
1971 1,647,308 834692 (50.7) 812616 (49.3) 
1981 1,909,136 968143 (50.7) 940993 (49.3) 
1994 1,945,932 974255 (50.1) 971677 (49.1) 

Source: Statistic Yearbook of the Republic of Macedonia 2001, p.48, Skopje 
2001 

 
The high natural growth of the population is apparent.  The number of the total 

population from 1948 to 1994, which is for a period of 46 years, has grown by 729,946 
inhabitants, i.e. by 69%.   
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1.1.2.2 Social and economic situation 
The most noticeable characteristics in the past years are the significant changes in 

the structure of the society, division of the population and increase in the number of 
impoverished citizens of the Republic of Macedonia. The poverty rate increased from 
19.0% in 1997 to 22.3% in 2000 (Table 2).  

 
 

Table 2 Dynamics of poverty according to the place of living of the population 
 1997 1998 1999 2000 
 Urban Rural Urban Rural Urban Rural Urban Rural 

Index per capita (%) 20.3 23.3 21.6 25.8 18.7 28.1 17. 7 29.4 
Index of poverty gap  4.3 6.2 4.8 6.6 3.7 6.9 4.0 6.2 

Source: State Statistical Office 
 
The poor population includes people with low education, old people, families with 

young children, unemployed and the population living in the hilly-mountainous 
settlements. Many of the poor households live in rural areas. The gap between the rich 
and the poor is increasing. More than one third of the population in the Republic of 
Macedonia lives in poverty (Report on the Project “Social exclusion and insecurity of 
the citizens in Macedonia”, Institute of Sociological and Political-legal Research - 
Skopje, 2000).  

In the Republic of Macedonia a lot of categories of the population are excluded, 
economically and socially before all, resulting from unemployment and low or irregular 
salaries, which make the citizens unable to supply enough food, consume health care, 
education services, social help etc. The reasons are numerous, but can be brought down 
to two important ones: poverty (1/4 of the population is excluded from economy) and 
mass unemployment (lots of people, particularly young and insufficiently educated 
people, are deprived of participation in the market of labour). This source of 
unemployment doesn’t have equal specific weight in all of the regions in Macedonia 
and the level of unemployment is significantly differentiated in individual regions. Hard 
and chronic changes occur in the domain of regional development, too. Regional 
differences in the development level are very big and in the course of the past years 
there is a tendency of their further increase.  

 
The country is now facing extreme exploitation of the labour force increased 

social differences, illegal acquisition of wealth by a small group of the population, 
which has privileged position in society and developed luxurious manner of 
consumption on one side, and on the other extreme unemployment tending to increase. 
The rate of unemployment doubled over the transition years: the official statistics 
indicate that in 2000 the unemployment rate was 32.1 %, with growing trend over the 
last three years.   According to these statistics, the Republic of Macedonia belongs to 
the group of countries with extremely high rate of unemployment. Important 
characteristic of the unemployed is that every second individual has completed high 
school. The time spent waiting to get a job is also a relevant indicator of the state of the 
labour force that is not active. Namely, 59.4 % of the total number of unemployed waits 
to be employed for over 4 years (records from 1999).  
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The country experienced a positive rate of GDP growth in the period from 1996 to 
2000. The economic indicators peaked in 2000.  The GDP grew by 5.1%and it 
amounted to US$ 5,086 per capita. The inflation was also stabilized at 5.8. However, 
this positive trend was disrupted by the 2001 conflict. According to the forecasts, GDP 
at the end of 2001 recorded negative rate of growth. The biggest effect on the growth 
rate of GDP was made by the decline of industry, trade, agriculture, construction and 
tourism.  

 
1.1.3 Agricultural Sector 
Agriculture is a key sector in the Macedonian economy. Based on year 2000 data, 

it currently contributes an estimated 13 % to GDP and is the only sector to have 
increased output since independence. If the processing activities are also encountered, 
the agriculture-related participation in the GDP is some 18%.  

Within the country, some 50% of the total area of 2.57 million ha is classified as 
agricultural land. Of this resource 51% is classed as cultivated land and the rest as 
permanent pastures (mainly upland). The cultivated land is largely centred on valley or 
old lake basins and an extensive area of it is irrigated. 

The small farm size is due to a combination of inheritance patterns and the former 
Government regulation (now removed) limiting individual land ownership to 10 ha. The 
land holding is also typically fragmented into four or more parcels that are not 
contiguous. Compared to the formerly social and now state-owned AKs land, individual 
farmers are located generally on poorer soils and have less access to irrigation.  

In addition to the decrease in percentage share of agricultural in the total 
population, there is the problem of increased number of private agricultural 
establishments, and in parallel with this the fragmentation of agricultural land areas and 
the need for their more effective utilization. Namely, in Macedonia, there has been a 
trend of permanent decreasing of the average size of land property, from 2.04 ha in 
1980, at 1.29 ha in 1994. On the other side, the properties are fragmented into relatively 
high number of lots per household (7.7 in an average), while average size of one lot 
amounts to 0.14 ha. The current legislation (law on inheritance) attempts to solve this 
problem.  

Traditionally, crop yields and productivity were lower on private farms compared 
to the AKs, since the latter had better access to inputs and technical advice. Following 
recent changes in Government policy, however, this trend is now being reversed, with 
the private sector having better access to inputs and technical advice and a limited 
amount of financial resources with which to access them (mainly through remittances). 
Recent changes in policy towards support of the private farmer, combined with the 
outward migration of some smallholder farmers, have seen an increase in both the 
purchase and sale of land and in land rental. This has encouraged the development of a 
more dynamic private sector farming community with entrepreneurial farmers accessing 
new technology and inputs from a growing input supply sector that is receiving 
increasing support from companies within the EU and other industrial countries.  

Although there has been a recent trend toward intensification and specialization, 
particularly with livestock and vegetable production, private farms tend to be highly 
diversified and grow a comparatively large number of crops. This diversification is 
partly due to a tradition of self-sufficiency in basic food needs and partly a risk-aversion 
strategy in response to climatic variation and unreliable markets. Typically, the 
smallholder farmer plants cereals, vegetables, fruit trees and livestock for self-
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sufficiency and, for cash crops, a similar mix, plus tobacco and grapes. There is some 
geographical specialization within private farming wherein lowland or valley farmers 
mainly grow arable, fruit tree and horticultural crops for sale, primarily in the local 
market, while in the hill and mountain areas, livestock predominates.  

Farm machinery has, in the past, been mainly obtained from Serbia and other 
Eastern European countries. Tractor numbers have steadily increased in recent years with 
the vast majority being owned by a minority of individual farmers. The land: tractor ratio 
is now 9.6 ha of cultivated land per tractor. However, there is a serious shortage of 
powered implements suitable for use on small and upland farms. Over capacity has 
usually been the consequence of mechanizing operations on a small farm, but farmers 
with tractors use sharing and renting arrangements to reduce their overhead and earn extra 
income.  

Agriculture is a sector posing severe threat to the biological diversity in the 
Republic of Macedonia, especially due to its current unfavourable condition and 
negative development trends. There is no assessment on how the process of 
denationalisation and privatisation could affect biological diversity in the Republic of 
Macedonia.   

 
1.1.3.1 Importance of Livestock production  
The contribution of Livestock Sector in the Agriculture in 1999 was 30,1%. It is 

very difficult to estimate additional value of the livestock sector in the country; as such 
data has not been matter of consideration. However, it is worth mentioning that the 
average export of animal products for the period 1996-1998 was 7.618.000 US $.   

The livestock sector in Republic of Macedonia is characterized by a large number 
of very small, subsistence-oriented farm households, a limited but growing number of 
small, commercially-oriented family farming businesses and a decreasing number of 
large, specialised livestock enterprises, the former AKs. Individual farms own 67%-
100% of the major livestock species. All production systems are constrained by limited 
access to credit, a weak genetic and research base, inadequate market and technical 
information networks and the lack of an effective policy framework for the industry. 
These constraints are central to the current low profitability of most livestock 
production. Family farms are further constrained by their limited access to land, 
particularly state-owned agricultural land, and the ineffectiveness of smallholder 
farming lobby groups. 

Changes in the livestock herd size between 1990-2000 by livestock type and 
ownership are summarised in Table 3. While the porcine industry has grown 
substantially and the dairy industry modestly, the cattle, sheep and poultry industries 
have contracted markedly. The largest reductions have been in the sheep and poultry 
industries, which have shrunk by 45% and 35%, respectively, since 1990. In the sheep 
population, the reduction has been proportionally about the same in both the individual 
farms and enterprise sub-sectors. This occurred due to a number of contributing factors, 
namely the periodic loss of international markets, the cessation of subsidies for lamb 
production and, for upland shepherding, rising labour costs and reduced labour 
availability for a task that appears to have lost its appeal to younger people. The 
contraction of the poultry industry is primarily due to the collapse of the enterprise 
component of the industry. This was the result of the loss of direct credits in 1995, 
which created a cash flow crisis in this heavily capitalised industry as a time of 
shrinking demand due to falling incomes. The enterprise poultry sector, however, grew 
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very significantly in 2000 (by 79 %), but this only allowed it to reach half its level of 
1990. 

A view widely is that the country’s livestock industry and agriculture in general 
will prosper through support of the large livestock enterprises. This conviction is driven 
by a combination of AK history, untested and internationally unsupported opinions 
concerning the benefits of economies of scale at the farm level, and the beliefs about the 
effects of land fragmentation on smallholder livestock production. In fact, the limited 
research available suggests that family farming in the Republic of Macedonia provides 
equal and possibly better returns to land, labour, and capital than does enterprise 
farming. That research also challenges the perception that land fragmentation is a 
serious constraint to the efficiency of livestock production. 

 
Table 3: Livestock Developments, Individual Farms v. Enterprises, 1990-2000 

Percent Change (1990-2000)  

Total Livestock 
Population 

Enterprise 
Sub-sector 

Individual Farm 
Sub-sector 

Cattle -7.7% -55.6% -2.6% 
Cows and heifers 3.3% -43.4% 6.8% 
Pigs 14.3% -5.6% 31.4% 
Sows and gilts 29.9% 2.9% 47.9% 
Sheep -45.5% -51.5% -45.0% 
Ewes -45.0% -47.5% -44.7% 
Poultry -35.2% -50.6% -10.4% 

Source: Statistical Office of Macedonia (2000) 
 
When combined with laws that err on the side of over-regulation and the 

protection of enterprise interests, the government risks stifling efforts to invigorate the 
dominant family-farming component of the livestock sector. In any case, government 
data show that the family-farming sub-sector is closing the productivity gap with the 
enterprise sub-sector, despite the policies that continue to favour the latter. The 
reduction since independence of institutional obstacles and also the freer access by 
individual farmers to inputs and markets, including land, is probably responsible for the 
productivity gains of individual farmers.  

 

1.2 THE STATE OF PRODUCTION SYSTEMS 
Animal production in the Republic of Macedonia has long tradition. Over the last 

50 years, the production systems have been changing from low input toward high input 
ones. Nevertheless, to day all three, low, medium and high input production systems 
have occurred, with differentiation by species and production conditions. 
 

1.2.1 Low-input Production System 
Low-input production system has been widely used. It is completely adopted to 

the utilisation and exploring of natural resources. It occurs in the highland regions, 
mostly described as traditional production. In most of the cases it can be assumed as 
non-certified organic production. This system is predominant in ruminants. The 
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production is based on local breeds full adapted to endurance condition and available 
natural resources.  

Cattle production: more than 50% of the total cattle population can be classified 
as low-input production. During the day cows are kept on mountains pastures close to 
the settlements, while in nights they are in the shelters. The grazing period is 6-7 
months, with almost no additional feed. Beef is main product but some small quantity of 
milk is also produced mainly for farmer consumption.  

Sheep and goat production: the whole production in small ruminates comes from 
low-input system. The sheep production system in Macedonia is a semi-nomadic, 
characterized by seasonal migration and extensive grazing. Sheep and goat production 
in Macedonia is a labour intensive. In summer, the animals have to content with 
whatever they can get from the mountain pastures. In winter, when the requirements are 
highest (late pregnancy and first stage of lactation), ewes tend to be underfed depending 
on the farmer’s capacity to supply forage and feed grains. No feed supplements are 
given. In contrast to other countries, the sheep are bred for meat and milk production, 
resulting in relatively low yields for both products. Autumn is the mating season 
producing in lambs (2-4 kg at birth) by January-February. In two months (March-April) 
the lambs are weaned and fattened, especially for Easter. At 80 days, the lambs weigh 
15-18 kg (carcass weight 8-10 kg). After weaning of the lambs, ewes are milked until 
mid-July (marketable milk yield 45 litters per ewe per lactation). Milking is invariably 
done by hand under often-poor hygiene conditions.  

Porcine production: In some poor regions very extensive production systems still 
do exist. Local porcine breed is used for production on pastures and forests. Additional 
grains are use all over the year.  
 

1.2.2. Medium-input Production System 
This system is mostly used by family farmers in the Republic of Macedonia. 

There are a lot of moderations in applied technology, production level and outcomes. 
The continuous intensification of family farms is occurring. The breeds used a mainly 
imported as Holstein-Friesian, Simmental, Montafon (Braunvieh) and Tyrol Grey in 
cattle production; Merinoladshaf and Awassi in sheep production; Sannen and Alpine in 
goat production and Yorkshire, Landrace, Duroc in porcine production.  
 

1.2.3. High-input Production System 
High-input production system was practiced in former AKs, which have been 

privatised. In last few years, few new capacities raised in poultry and porcine 
production. This system is typical for large-scale farms dealing with porcine, poultry 
and dairy cattle production. The breed structure is based on high genetic potential 
hybrids produced by breeding companies (Danbreed, Dalland, Hisex, Isa, Tetra). 
Holstein is predominant in dairy farms.  
 

1.3 THE STATE OF GENETIC DIVERSITY 

In the Republic of Macedonia indigenous or native breeds exist, completely 
adapted to the circumstances and conditions in particular geographical locations. 
However, there are some recently introduced and continually imported breeds with 
various successes.  

 12



 
Country report on the State of the animal Genetic Resources in Republic of Macedonia 

 
1.3.1 Locally Adapted Breeds 

Few indigenous breeds or strains can be determined in: cattle, sheep, goat and 
porcine (Table 4). As in the country there is no introduced system of recognising, 
monitoring and recording of farm animals, almost nothing has been done for prevention 
of indigenous breeds.  

 

Table 4. Locally adapted breeds in Republic of Macedonia 
Species Breed Population size 

Cattle  Busha Stable  
Sheep Karakachanska 

Ovchepolian 
Sarplanian 

Critical 
Stable 
Stable 

Goat Local goat (Macedonian) Stable 
Porcine Local primitive pig Unknown 

 

As it was reported in FAO’s World Watch List (Second edition) 1995, the Farm 
Breeds in cattle, sheep, goat and porcine have been presented.  

 
Cattle breed  
Busha (see pictures 1,2,3) breed is spread in mountainous regions. During the last 

30 years various crosses with differed breeds occurred (Simmental, Hereford, Montafon 
and Tyrol grey). However, most of them were without serious programme and 
consequently without beneficiaries. According to National Statistic Office Report 
(2000) the Busha breed is dominant in the cattle population with more than 50 %. 
However, in item Busha it is also accounted all crosses of Busha with other breeds as 
Simmental, Montrafon and Tyrol Grey. Busha is spread all over the countries of Former 
Yugoslavia, with similar morphological characteristics and production. The colour of 
the animal can be grey, yellow, red or black. The live weight of adult animal is about 
400 kg (males) and 200-300 kg (females). The presence of upward and forward horns is 
expected. It is late maturated well-adapted durable animal in poor conditions, disease 
resistant and can survive the winter period with small amount of grain. It is used for 
milk and meat production, but also as draught power.  

 
Sheep breeds 
There are three Pramenka type breeds in the Republic of Macedonia, Ovcepolian, 

Sarpalnian and Karakachanska. The first two breeds (Ovchepolian and Sarplanian) are 
broadly used in sheep production. 

Ovcepolian sheep: it is white animal with black spots on the head. It is spread in 
east and central part of the country, and accounts for 60 % of total sheep population. 
Rams are horny with live weight up to 60 kg. Average weight of ewes is between 35-45 
kg.  

Sarplanian sheep: is fully in white colour, a bit lighter than Ovcepolian sheep. It 
is located in west mountainous area of the country, at Sar Planina (the name of the 
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strain is linked to this mountain). This strain accounts close to 30 % of the sheep 
population.  

The productivity of both strains is similar and presented in Table 5. 
 
 

Table 5. Production level and some characteristics of the local sheep breeds 
Trait Level 

Live weight  30-40 kg 
Milk yield (commercial milk) 50-60 l 
Fertility 100-110 % 
Birth weight 2 - 4 kg 
Live weight of lambs at 90 days 15 - 18 kg 
Wool yield 1,5 kg 

 
Like other indigenous breed the strains are very resistant to the difficult 

conditions, different parasites and harsh landscape. 
Karakachanska sheep: is characterised by black or black–brown colour. 

Estimated population size is lower than 1000. This strain is kept under nomad system. 
The name came from the Karakachans, Balkan nomad people. It is considered that due 
to their extremely conservative livestock traditions, Karakachans have saved the most 
primitive and pure domestic forms of animal breeding. However, this tradition has 
being abandoned over the years and nowadays a pure Karakachanka sheep can hardly 
be found.  This sheep is very temperament animal, very dynamic in mountain area, 
durable and resistant. 

 
Goat Breed 
Local goat (Macedonian): The population is increasing but without any 

differentiation. It could be white, grey, or in mix colours with typical long hair. The 
production (Table 6) is very variable as well as the body size and condition. It is usually 
kept on family farms individually, 1-3 goats, or in small flocks (less than 30). A number 
of crossbreeds have been produced with French Alpine and Sannen bucks. Today 
different types of animals can be morphologically identified.  

 
Table 6 Production of the local population 

Trait Level 
Live weight  30-40 kg 
Milk yield (7 months) 150 l 
Protein content % 3.2 % 
Fat content % 3.8 % 
Fertility 150 % 
Hair yield 0.5 kg 

 
Porcine breed 
Local primitive pig: The focus should be placed on the local primitive pig. This 

breed is present both in the central and in the eastern part of the country. There is no 
knowledge on the current status of the population and production data are not available. 
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Even no update picture is available. It is difficult to determine whether it is Djumajilska 
breed mentioned in p. 318 of World Watch List – 2nd Edition (FAO, 1995) or other. The 
authority has not shown any particular interest for it. The field survey and data 
collection is urgent as a first step of determination, registration and possible 
conservation of this population.  

 
1.3.2 Continually Imported Breeds 
Over the last 30 years many breeds have been introduced in the country. 

However, before the transition period the import was not under requested conditions. In 
most of the cases the imports failed, but there are some successful trials. The imported 
breeds that have significant influence to the production are listed in the Table 6. 

 

Table 6. List of imported breeds 
Species Breed Current status 

Cattle  Holstein Frisian 
Simmental 
Montafon 
Tyrol grey 

In use on most dairy farms 
In use on small dairy farms 
In use in mountainous areas 
In use in more durable mountainous areas 

Sheep Merinoladshaf 
Awassi 

In use for lamb production improvement 
Improvement of milk production 

Goat French Alpine In use for improvement of the local population 
Pig Yorkshire 

Landrace 
Duroc 

All breed are used in the production scheme of 
large farms. 

 
All of the recently imported breeds are used by farmers with various efficacies. 

Generally, in case of cattle and porcine production, the breeds are used in intensified 
production systems with moderate success. An example is the use of Holsteins Frisian 
breed, where the production of heifers has still not reached the needs of the replacement 
of the farms, mainly due to the importing superior genotypes in un-appropriate 
conditions, required for such genotypes. Moreover, in case of other cattle breeds very 
limited blood refreshment was done, by introducing some bulls or frozen semen from 
other countries.  

In case of Merinolandshaf, the nucleus farm was established in mid seventies. 
Meanwhile few imports of rams and ewes occurred. At the moment a flock of 300 ewes 
and 30 rams is in use for annual production of 100 – 150 pure breed rams. The rams are 
sold to commercial farms, where the farmers are practicing grading up matting without 
strict control.  

Awassi breed was imported in mid seventies in order to improve milk production. 
The flock was not properly monitored and the initial flock was sold out to numerous 
farmers all over the country. At the moment few flocks with phenotypic appearance of 
Awassi exist with superior milk yield compared to the local population. No additional 
import occurred. As milk accounts 2/3 of the sheep farmers income, improvement of the 
milk yield is of significant importance.  
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1.4 THE STATE OF UTILIZATION OF AnGR (Use and Development) 
 
Although there has been a recent trend toward intensification and specialization, 

particularly with livestock and vegetable production, private farms tend to be highly 
diversified and grow a comparatively large number of crops. This diversification is 
partly due to a tradition of self-sufficiency in basic food needs and partly a risk-aversion 
strategy in response to climatic variation and unreliable markets. Typically, the 
smallholder farmer plants cereals, vegetables, fruit trees and livestock for self-
sufficiency and, for cash crops, a similar mix, plus tobacco and grapes. There is some 
geographical specialization within private farming wherein lowland or valley farmers 
mainly grow arable, fruit tree and horticultural crops for sale, primarily in the local 
market, while in the hill and mountain areas, livestock predominates.  

Virtually all-individual farms maintain some livestock, principally dairy cattle and 
sheep, which are an important source of farm income. Cattle are kept primarily for milk 
production, with herd size typically between 2-5 head. Sheep, mostly indigenous, wooled-
dairy types and some crosses are used for spring lamb and subsequent milk production. A 
flock of 100 ewes would be considered large. Extensive shepherding is common in 
summer. Poultry for domestic egg supply is a feature of all private farms, though an 
increasing number of commercially oriented broiler and egg laying units are seen in the 
private sector. A similar situation exists with pigs. Private farmers with mixed arable and 
livestock enterprises plant alfalfa, maize and other forage crops and typically graze their 
large ruminants on lowland meadows and small ruminants on extensive upland pastures. 
The use of improved pasture for livestock grazing is not common.   

Individual farmers dominate the production of virtually all major crops and livestock 
(Table 7), with more than 90% of the area, production or numbers of animals in most major 
specialties. For instance, in 1999, private farms 95 % of the cattle and 92 % of the sheep. 
Enterprise farming had a large minor share of wheat and barley hectare (35 % and 31 %, 
respectively) and of pigs and poultry (33 % and 30 %, respectively). It dominated the 
production scene in only a few minor industrial crops. 

 
Table 7. Macedonia Livestock in 1999 

Livestock (‘000) Number Percent Individual Farms 
 Cattle 270 95 % 
 Pigs 226 67 % 
 Sheep 1,289 92 % 
 Goats 88 (estimation up to 200) 100 % 
 Poultry 3,223 70 % 

Source: Statistical Yearbook (2000) 
 
1.4.1 Livestock information system 
Until the period of transition bookkeeping and performance recording was 

committed on regular base on the large state owned farms only. Although some 80 % of 
the livestock has been kept by small private farmers, they ware never been a part of any 
information system. Up to 1988 the all data had to be directed into Institute of Animal 
Science. However, the large majority of the data was kept on farm. Since the transition 
faced the large state owned farm with economical problems, most of them simplified the 
whole system, neglecting bench of important information.  
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Currently, few big dairy farms are still running some book keeping. The situation 
in big privatised pig and poultry farms is different, as the production system is based on 
more comprehensive information. On few sheep and goat farms there is also some data 
collection.  

The official milk recording according to ICAR standards were never been 
established, since farmers have problem with investments and the government has not 
provided financial support. The dairy industry is controlling milk quality in own 
laboratories. The payment of milk is based on quantity and fat content, although some 
recent initiative has considered additional components like protein content and water 
added.  

In case of meat the veterinarian inspection is controlling the sanitarian 
acceptability. The meat quality (fat composition, colour, taste etc.) has never been 
matter of consideration. The payment is based on weight only. Some trails in 
controlling quality of the meat (SEUROP) have been started, supported by donors only. 

Generally, there is an urgent need in establishing an Information system in the 
livestock sector. The existing one has not been standardized and it is not compatible 
with other systems in Europe. The unique system based on international standards for 
milk and meat controlling has not been established.  

 
1.4.2 Cattle production 
The potential of the cattle production, which is in the range of 294,613 head of 

cattle, out of which 175,621 are pregnant heifers and milking cows, should be most 
efficiently utilized so it could become a strong foundation for the development of the 
dairy processing industry. 

Because of the structural ownership characteristics, cattle breeding could and 
should be one of the more important components in the development of private farming. 
Namely, the greatest number of cows is in private ownership and is an important source 
of income for the family farms. On the other hand, these private farms have a small 
number of cattle and undefined technological methodology so that the desired, i.e. the 
expected effects are unrealised. The large-scale farms, on the other hand, are carriers of 
biologically valuable, highly potential genetic material that is a generator and 
distributor of the targeted genotypes. 

Besides the ownership, an important indicator of the stage of development of the 
cattle breeding is also the existing breed structure. The same is also important from an 
aspect of creating a systematic breeding program, in which a particular emphasis will be 
given to each of the existing breeds by defining the directions of improvement. The 
existing variety in the breed structure is due to several importations of cattle of highly 
productive breeds, as an effort for a quick and effective breed improvement. However, 
no major results were achieved, or they were only minimal due to the inconsistency in 
the individually developed breeding programs, which only resulted in a simple 
multiplication of the imported genotypes. As a consequence of the different visions of 
long-term strategies in the development of cattle breeding in Macedonia, the current 
breed structure is as follows: Eastern-Friesian i.e. Holstein-Friesian cattle (19.36 % of 
the total number of cattle), Simmental (12.88 %), Montafon (Braunvieh) (12.95 %) and 
Tyrol Grey cattle (0.5 %) and for the most part - Busha and crossbreeds of Busha with 
the above mentioned and other breeds (54.31 %). 

The current situation necessitates establishment of a thorough approach towards 
the issues of cattle breeding by developing a sustained development program. 
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According to the conducted survey on the breed structure and by taking into 
consideration the tendencies in the past decade, it can be concluded that the main 
objective in cattle breeding in Macedonia is the production of milk. Consequently, 
breeding of beef cattle and production of meat is of secondary importance. 

Therefore, the cattle breeding program does not include a selection program for a 
beef type of cattle. Actually, the production of beef will be based on fattening calves 
from the dairy breeds and fattening the combined breeds i.e. crossbreeds with Busha 
and the combined breeds in the areas with pour forage resources (hilly-mountainous 
areas). 

The milk production orientation will continue with a tendency of increasing the 
production of Holstein - Friesian cattle for which a complete selection program will 
need to be designed. In this context it should be mentioned that along with the 
introduction of the selection program, efforts should be made towards an improvement 
of the forage base as well as of the technology of breeding the dairy cattle, so that the 
selection program would be successfully implemented and it would produce tangible 
benefits.   

Therefore, the objective of the breeding program is to offer appropriate solutions 
for improvement of the milk production through a specific selection program for the 
Holstein-Friesian genotype. This program will aim to increase the milk production, and 
it would also complete the reproductive cycle with a production of local, progeny 
tested, highly productive bulls, which would result in a genetic improvement of our own 
cattle population, with no reliance on import. We maintain that this approach is more 
justified because of the fact that the imported cattle and sperm lead to a production of 
less adaptable genotype and inconsistent influence in the genetic improvement. 

Present situation in this sector is 294.613 head of cattle (in this number are 
included 175.621 heifers) who provide about 133 308 t of milk and 7 987 t of meat per 
year. About 95% of cattle are in the hands of private farmers, but most of this farmer's 
about 75% raise no more then 3 cows. The rest 25 % of cows are in property of big 
farms that raise 50 up to 700 cows. 

 
1.4.3 Sheep production 
The Republic of Macedonia has a long tradition in sheep breeding. Because of 

specific semi-arid conditions and relief of Macedonia who is characterized by large and 
high mountain massifs, sheep was animal that provided the basic animal products in the 
past. Present situation in this sector is 1 200 000 head of sheep (in this number are 
included all categories of sheep). The number appears to have diminished over the last 
decade. Two-thirds of the stock concerns ewes for breeding. Given an average lambing 
rate of 1.2 per ewe and considering that about 20% of lambs are retained for 
reproduction, about 800,000 lambs are fattened annually for meat production (8 kg 
carcass weight), which would correspond to perhaps 6,500 tones of lamb meat per year.  

Roughly 40,000 tones of sheep milk are produced annually, most of which are 
processed into cheese for domestic consumption. There is no profitable market for the 
associated production of wool, beyond some carpet production. The sheep number is 
rapidly decreasing following the EU ban on lamb meat from Macedonia as result of the 
outbreak of foot-and-mouth disease in 1996.  

From mid-May until the beginning of November, the sheep are grazed on the 
mountain pastures that cover 49 % (651,000 ha) of the overall agricultural land. These 
are concentrated in the mountains in the Western (Sar Planina, Korab, Bistra and 
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Karaorman Stogovo hills) and Eastern parts of the country. During winter, the herds are 
kept in the valleys on pastures (mainly the Vardar river planes) close to the farms. 
Sheep production has always been done mainly by private producers. Before transition, 
90% of the sheep were privately owned notwithstanding the fact that AKs had large 
flocks of sheep ranging between 1,000 and 25,000 heads. Today, sheep farming is based 
on small farms that possess sheep flocks with no more then 200 sheep, in some rare 
cases 300 sheep heads. A few big farms that have more then 2,000 sheep exists. 

The sheep production system in Macedonia is a semi-nomadic, characterized by 
seasonal migration, extensive grazing. It is a labor intensive but low input system. In 
summer, the sheep have to content with whatever they can get from the mountain 
pastures. In winter, when the requirements are highest (late pregnancy and first stage of 
lactation), ewes tend to be underfed depending on the farmer’s capacity to supply forage 
and feed grains. No feed supplements are given. The breed structure of the sheep 
population in Macedonia consists of three Pramenka type breeds, Ovcepolian 
Sarplanian and Karakachanska and their crossbreeds with Merino. Contrary to other 
countries, sheep are bred for meat and milk production, resulting in relatively low yields 
for both products. Autumn is the mating season as a result of which lambs (2-4 kg at 
birth) are being produced by January-February. In the two months period March-April 
the lambs are weaned and fattened, especially for Easter. At 80 days, the lambs weight 
15-18 kg (carcass weight 8-10 kg). After weaning the lambs, ewes are milked until mid-
July (marketable milk yield 45 litters per ewe per lactation). Milking is invariably done 
by hand often under poor hygiene conditions.  

The main aim of sheep breeding is improvement of milk yield and quality with 
introduced milk sheep breeds (Awassi, Sardinian sheep), and terminal cross with 
Merinolandshaf for lamb production. 

 
1.4.4 Goat production 
Goat production used to be strongly established in Macedonia until, in 1947, goat 

breeding became prohibited on the territory of the Republic of Macedonia. The ban 
brought down the national goatherd from 517,000 heads in 1947 to only 47,000 in 1949. 
Goat breeding became permitted again only in 1989. Since then, the number of goats in 
Macedonia is rising rapidly.  

Republic of Macedonia posses about 200,000 goats (including all goat 
categories). Major part of goat’s breed are: Balkanian goat with her Sannen or Alpine 
crossbreeds, and few good organized farms has Alpine as main breed.  

Goats are breed mainly in the private sector, which possess 90 % of goats and 
keep no more then 3 to 10 goats; the remaining 10 % are in the possession of the 
medium-size farms with no more then 200 goats.  

Unlike the sheepherders, specialized goat farmers are sedentary, keeping their 
animals on pastures in the vicinity of the farms. Goats on these farms are additionally 
fed with grains and feed supplements. The local goat population in Macedonia belongs 
to a Balkan goat breed (life weight 30-40 kg, 1.5 offspring, 90-110 liters per lactation). 
Some Alpine goats were recently introduced, yielding at least twice as much milk. 
Milking is done by hand (only few goat farms use milking equipment). As a 
consequence, milk hygiene is uncontrolled and generally poor.  

Improvement of milk yield and quality with introduced milk goats’ breeds 
(Sannen or Alpine) is therefore main aim in goat breeding. 
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1.4.5 Pig production 
Pig production is very important sector in livestock production, due to the fact 

that it continuously supplies local market with pork meat. Current trends in this sector 
have increasing character.  

The present situation in this sector is 190,000 pigs (this number includes all 
categories of pig). Main pig breeds are Landrace, Yorkshire, Duroc and theirs crosses. 
The sector used to be dominated by socially owned production units associated with the 
AKs and in varying stages of privatization. There are 4 big and 4 medium size 
production units, all former state owned and currently privatized. In the private sector a 
number of smaller production units emerge, typically with 40-60 sows; together they 
produce 8,709 t pork meat.  

More sophisticated systems (furrowing-to-finishing) are found in the former 
socially owned and now privatized intensive farms. Private smallholders have little 
knowledge and experience with pig production and there is little outside support. Most 
of the feeding components are imported (corn, additives and any protein source). 

Current aims are genetic improvement of pig production, and introduction of 
SEUROP standard. 

 
1.4.6 Poultry production 
The main sector in poultry breeding is fowl breeding, with egg production as main 

product. There are approximately 3.3 million layers (including layers in rearing) in 
Macedonia. Egg production was 425 million. There are layer farms in all parts of the 
country. Most egg production occurs in large farms (100,000-500,000 birds), still 
associated with the transformed AKs. In the private sector, farms are typically small 
with flocks of 1,000-3,000 birds.  

The production system is intensive, comparable to the production system in the 
West countries. The preferred breed is Iza Braun, supplied by the national parent stock 
farm/hatchery. Layers are reared for 18 weeks in separate houses before being 
transferred into layer houses (20,000 birds per house in the large farms). Production is 
310 eggs per housed hen. Feed conversion is 150 grams of feed per egg. Some egg 
producers are considering switching to broiler production.  

 
1.4.7 The most important animal products 
Each of the above-mentioned sectors has particular importance in the livestock 

production in Republic of Macedonia. All livestock breeds provide necessary food 
products for human needs. Some of these products are specific only for R. Macedonia 
or for livestock production systems in Balkan Peninsula. However, most important 
exported animal product is the lamb meat. This animal product is exportable in EU and 
Middle East countries. 

 

1.5 THE STATE OF CONSERVATION OF AnGR 
 
Some interest exists in the country with regards to the locally adapted breed. 

However, it is far from general policy of protection of indigenous livestock biodiversity. 
Nevertheless, two projects financed by international donors are currently running.  

Within the last project, the inventory phase is ongoing in order to make the first 
step. Due to the limited budget and human resources, the commitment is only towards 
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the eastern part of the country, covering Maleshevo and mountainous region of 
Strumica. There is previous knowledge that many local varieties and breeds are still 
successfully grown in this region due to the specific geo-morphological conditions 
(altitude of 900 m above see level, hilly mountains surroundings and specific climatic 
conditions). The results of the inventory phase should be available by the end of 2003. 
The outcomes of the project will be used as a base for creation of the national strategy 
of in situ conservation of the AnGR, and its use in organic production, rural 
development and promotion of healthy food and national heritage.  

The other project relates to ex situ conservation of Karakachanska sheep, the most 
endangered breed. The government fully supports the collection of the animals but less 
support has been provided for additional activities. Currently a flock of 100 ewes and 
12 rams exists. The animals are collected from 7 villages in central part of the country 
that can be determined as almost abounded area. The farmers were old and intend to 
stop farming and move into urban area and the animals ware bought in order not to be 
slaughtered. Animals are sited in two locations. Some provisional monitoring of the 
animal has been done mainly in terms of avoiding inbreeding and maintaining the flock 
structure. All animals were introduced in the book register and tagged. The first 
determination of plasma protein and hemoglobin polymorphism has been detected 
(Popovski et al. 2001), and analyses of the DNA polymorphism and microsatelites 
structure are in progress (results will be published by the end of 2003). Moreover, the 
team is looking for possibilities in cryopreservation of the spermatozoa, ovaries and 
embryos. The facilities and human resources exist in the country but at the moment 
there are some obstacles in providing financial sources. 
 

1.6 THE STATUS OF POLICY DEVELOPMENT AND INSTITUTIONAL 
ARRANGEMENTS FOR AnGR 

 
Livestock production is of great significance for the national agriculture. Taking 

into consideration transition of the country towards market economy, the Ministry of 
Agriculture, Forestry and Water Economy, had prepared National breeding program for 
livestock in Republic of Macedonia. The program was lunched in 2000. According to 
the Breeding strategy, the development of livestock production should be based on 
genetically superior animals that can increase profitability of the farmers.  

In cattle production it is based on establishing national selection scheme for dairy 
cows, where the utilization of Holsteins should increase sufficiency in milk production. 
The breeding program in sheep considers milk production of particular interest. The 
scheme of improvement has been programmed by controlled crossing of local sheep 
breeds with Awassi rams. Lamb production should be kept on the same level by 
terminal crossing with Merinolandshaf breed. In case of goat breeding, it assumes 
establishing open nucleus for French Alpine, with participation of all advance farmers. 
With the breeding programs for pigs and poultry the development of intensive breeding 
structure in close relation with international breeding companies were projected.  

Although the execution of National breeding program for livestock in Republic of 
Macedonia was planned for 10 years period, real commitment has never started. The 
country is faced with serious economic crises particularly after the political outbreak in 
2001. Currently the MAFWE is focused on approximation of national agricultural 
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legislation towards the EU ones, in order to ensure environment for export of 
agricultural products.  
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PART 2: CHANGING DEMANDS ON LIVESTOCK PRODUCTION AND 
IMPLICATIONS FOR NATIONAL POLICIES, STRATEGIES 
AND PROGRAMMES RELATED TO AnGR 

 

2.1 REVIEWING PAST POLICIES, STRATEGIES, PROGRAMMES AND 
MANAGEMENT PRACTICES 

 
The overview of agricultural development of RM covers two different periods, 

first one as a part of SFRY and the second one after the independence.  
In the period before the independence lot of strategies regarding agricultural and 

rural development ware prepared in order to fulfill general food needs of the country. 
The entire agricultural sector was mainly organized in large state owned AKs, while 
private farming was limited to only 10 ha of land. The food production was highly 
supported by government and it was not market oriented.  

Agriculture progress in RM has been variable and slow overall during the last 10 
years, as the country achieved independence in the break-up of the Yugoslav Federation 
and endured a succession of regional and domestic crises. This slow progress is 
attributable to the succession of political and economic shocks, and the failure to 
complete economic reform. Furthermore, the Strategy on Development of Agriculture, 
Forestry and Water utilization in Macedonia was produced in 1996. The execution of 
the strategy has never been mater of serious consideration.  

The National Development Strategy for Macedonia, Development and 
Modernization (1997) considered agriculture as one of the key sectors for poverty 
reduction and economic development of the country in compliance with EU standards. 
This strategy was a base for the mid-term Agricultural Development Strategy in the 
Republic of Macedonia toward 2005 (2001). The development on the principles of the 
free market has been anticipated, as well as the modernization of the sector through 
modern technical achievements, etc.  

The general aims of the long-term agricultural development are presented in the 
National strategy for Economic Development of the Republic of Macedonia (1997); 
they also contain goals, which are related to the middle-term agricultural 
development: 

• Improved exploitation of human and natural resources and their 
maintenance (density of population, agricultural land, waters, etc.), with a 
medium intensity and an orientation towards a permanent increase in the 
competitiveness of the agricultural production; 

• Increased satisfaction of the domestic demand for cheap and high-quality 
food and export of fresh agricultural products and their processing's in the 
food-processing industry. 

These goals are actually the aims of the agricultural policy of development. 
The middle-term strategy for livestock production development should 

be a part of the global development program, and facilitate balanced redirection of 
production (in accordance with the supply and the demand), presupposing 
improved conditions and measures in order to provide a boost and to alter the 
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path of the negative trends, putting them on the right track towards an 
expanded production of all livestock products.  

Having this in mind, the livestock production development strategy for 
the forthcoming middle-term period would be based upon the programmed 
balance of the market supply and demand and the presumed improved 
conditions for development to 2005, with regard to production of all major 
livestock products such as: cow's milk, beef, mutton (lamb), sheep's milk, 
unwashed wool, pork and poultry meat and eggs. 

Among all listed priorities the development of science in the field of creating high 
yielding breeds, as well as the development of animal husbandry in general, and 
especially cattle breeding, and distinctive export orientation have been included. The 
measures to meet these objectives have also been anticipated, and these are permanent 
macro - programs, measures of agrarian policy, coordination and development 
management, education, improvement of agricultural services. In reality, however, none 
of the objectives has been realized, neither there was any serious work on it. Animal 
production over the last ten years has been the victim of unpersistant governmental 
policy created to survive in difficult socio-economical and political conditions. Several 
serious crisis affected AnGR reduction as lost markets in Former Yugoslavia, Foot and 
Mouth outbreak in 1995, dry period of 3 years, etc. 

The government has no strategy prepared for conservation of AnGR in particular. 
The current law for animal production mentions the protection of AnGR but the 
preparation of subsequent legislation has not been considered as a priority. The 
reflection of such a policy on AnGR in RM has never been evaluated.  

For several years most of the activities related to the protection of AnGR in RM 
have been mainly based on a moderate provision of funds supported by few researchers 
that helped to maintain the collection of Karakachanka sheep. 

The public sector, which has been monitored by the state and stimulated in the 
previous period, used a modern technique and knowledge and was a dominant producer. 
This way the large AKs were specialized for intensive production, with all negative 
repercussions for AnGR conservation primarily in locally adapted cattle, pig and 
chicken breeds. In the private sector, family households in most of the cases were of 
combined type of production, with a small percent of private farmers, which has 
specialized and applied modern practices. This fact, however, from the point of view of 
conservation of genetic diversity, is much more favorable, although on the other hand it 
complicates to high extent the monitoring of transferring material, crossing etc. 
(because of the weak organization and lack of capacities of the agricultural service).  

Nevertheless, due to the economic crises, in some regions traditional farming 
became a source of family income. Being away from main routes, mountain areas have 
protected extensive management practice in forage provision as much as for animal 
production, and therefore locally adapted breeds have certain advantage. The influence 
of some agriculture development programs that the government was running in these 
areas had limited results since they were based on management practice suitable for 
different environments (rules of working in lowlands were applied in mountains). 
Having in mind this situation we can clearly conclude that the AnGR were mainly 
preserved without governmental support. This makes us believe that extensively 
managed farms where rare AnGR were conserved due to environmental conditions 
could be used for modeling future system of conservation, rather than ordering it from 
the government. The identification and equipping of such farms would be priority for 
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further processes of the conservation program in RM. This system has to be based on 
providing a benefit for farmer through adding value to the animal products, and limiting 
the expenses using the experiences of traditional mixed-farming (with certain upgrade 
towards meeting new food-safety standards). 

A positive decision, however, has been made by MEPP in preparation of National 
Biodiversity Study (2003) where agro-biodiversity was included. As a consequence, in 
the draft Strategy and action plan first structural activities were included into national 
documents in order to conserve AnGR. Otherwise, there are no special studies and 
provisions for protection of the local agro biodiversity at the moment. 

 

2.2 ANALYSES OF FUTURE DEMANDS AND TRENDS 
 
The agricultural sector, and particularly animal production, should primarily 

ensure food for the inhabitants of RM. Due to various reasons the quantity of animal 
products in general have been decreasing during the last decade, and it is genuine to 
expect that the production will be increased. Last few years there is a clear tendency of 
improvement of the quality of animal products, which are still below the requested EU 
standards. In order to meet those standards, the direction toward fully specialized 
farming has become obvious, where fast results would be expected by importing exotic 
breeds and adopting modern technology. Hence, in most of the cases it negatively 
reflects on the maintains of the locally adopted breeds. However, there are some 
opportunities to develop own recognized products particularly in sheep sector. Namely, 
sheep sector is one of the most vital one and very close to the traditional farming. Lamb 
production is export oriented and is considered as strategic one. This production is 
mainly based on locally adapted breeds, but often crossed with imported breeds 
(Merinoladshaf and Awassi). Sometimes, crossbreeds are used for replacement stock, 
which produce loss in genetic resources. Having in mind the globalization tendency, 
that also cannot avoid RM, it is feasible to predict that two main directions will be 
forthcoming. First one, the production which utilizes cheap grassland resources on the 
principles of low-input production, and second one, the highly modernized production 
based on the intensive farming in large commercial farms. The newly emerged 
competition will probably push out small-scale family farms in favor of those who still 
base their production on high inputs, or products for niche market.  

A positive turn of events may however be influenced by changes in demand for 
different kinds of products, through the expansion of the scale of products in accordance 
with the world trends. This is primarily reflected in increased diversity of pork products, 
while beef seems to be more resistant. On the other hand, sheep and goat milk is 
processed into various types of cheese, with continuous impairment of their quality and 
marketing. These changes are partly linked to the imported breeds (particularly in pig 
production) while in small ruminants locally adapted breeds are still predominant.  
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2.3 ALTERNATIVE STRATEGIES FOR UTILIZATION, DEVELOPMENT 
AND CONSERVATION OF AnGR AS RESPOND TO THE CHANGES IN 
DEMAND OF ANIMAL PRODUCTS 

 
In the unfavorable economic environment of RM it is difficult to expect that the 

government will fulfill the obligations for conservation of biodiversity found on its 
territory, committed by ratification of the Convention on Biological Diversity. 
However, sustainable and environmental friendly animal production can be reached 
trough traditional farming based on a wide use of locally adapted breeds. The 
profitability of such production can be reached by offering higher value products to the 
market, labeled as organic or regionally recognized. Currently no national project has 
been identified in order to offer some solutions for on-farm conservation, particularly 
due to the fact that the success of such project requires broad socio-economic analyses, 
regional development programs and involvement of different experts.  

The research activities are much more interested to explore AnGR, perhaps due to 
the global tendency of high research interest for the locally adapted breeds. Moreover, 
all those activate the need this to be managed into general objective support of the 
conservation. The forthcoming research projects should take special attention to the 
impact assessment of risks and destruction in AnGR, and possible beneficial outcomes, 
in order to promote production and food that origins form local domestic animals.  

 

2.4 OUTLINING FUTURE NATIONAL POLICY, STRATEGY AND 
MANAGEMENT PLANS FOR THE CONSERVATION, UTILISATION 
AND DEVELOPMENT OF AnGR 

 
National study, strategy and action plan for conservation of animal resources in 

RM has not been meter of consideration. However, the part of agro-biodiversity is 
included in the overall Country Study, Strategy and Action Plan for biodiversity 
conservation. Agro biodiversity represents only a small part of those documents, but it 
is a very significant first step, meaning that there is an initiative for national planning 
with regards to the bio resources.  

Generally, the conservation of AnGR should be considered as a multidisciplinary 
activity where different sectors should participate. The concept should also include 
possibilities for other benefits of conservation, as socio-economic and rural 
development, landscape protection, promoting organic agriculture, national tradition 
and heritage. 
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PART 3: CAPACITY BUILDING TO IMPLEMENT THE COUNTRY 
REPORT AND FOLLOW-UP ACTIONS 

 

3.1 ASSESMENT OF NATIONAL CAPACITIES 
 
MAFWE is the institution with competent authority in management, conservation 

and protection of the AnGR in RM. In cooperation with it all activates related to field of 
AnGR (research, advisory, rural development, management, education and public 
awareness) were committed by several institutions: 

• University “St. Cyril and Methodius“, Faculty of Agriculture, Department 
of Animal Science. 

• University “St. Cyril and Methodius“, Institute of Animal Science 
• University “St. Cyril and Methodius“, Veterinarian Institute 
• University “St. Kliment Ohridski”, Faculty of Biotechnology 
• Livestock &Veterinarian Center “Todor Velkov”  
• Extension Service 
• Federation of Farmers. 

In principal, knowledge transfer is coming from the Universities through 
extension service to farmers via farmers’ associations. Extension service has been 
reformed recently and it is difficult to estimate its role in the agriculture knowledge 
information system (AKIS). On the other hand farmers’ associations are still driven by 
volunteers, and cannot achieve member expectations.  

As stated before, the information related to the Animal Genetic Resources in 
Republic of Macedonia is very limited. Most of the knowledge is linked to local experts 
that are working with different livestock species. There is no systematic work in field 
assessment, surveys, recognition, determination and data collection. The Macedonian 
Ministry of Agriculture, Forestry and Water Economy should be responsible for all 
activities linked to the Animal Genetic Resources. However, all initiatives made by 
local experts directed to the Ministry are not matching expected response. The priority 
of the government at the moment is the reduction of poverty, and intensification of 
sustainable agricultural production. Due to the lack of financial resources, lack of 
capacities of the staff and trained people inside the Ministry and other institutions and 
perhaps not enough awareness, protection of animal genetic resources in the country is 
not a priority. Also, NC found difficulties in establishing National Consultative 
Committee, where most of the activity would have been determined and agreed with the 
authorities. 

Currently all activates related to AnGR are meter of general guidance by 
Department of Animal Science at the Faculty of Agriculture in Skopje, due to the 
concentration of researchers that express their enthusiasm. Besides basic knowledge of 
animal genetics and understanding the needs for AnGR conservation a laboratory for 
DNA molecular characterization and restriction fragment polymorphism (RFLP) exists 
at the Department. The first collection of the Karakachanska sheep was done as their 
initiative, as well as some polymorphism detection. This is still far from systematic 
work and well-organized effective data collection. Most of the results are outcome of 
enthusiastic efforts.  
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The Department of Animal Reproduction is operating as part of the Veterinarian 
Institute. The Department is producing and cryopreserving bull, ram and buck semen 
and also providing training for AI. The Department has laboratory and knowledge 
capacity of embryo transfer, with more than 10 years practical experience in dairy cattle 
and small ruminants. Some experience in micromanipulation of embryos and in-vitro 
fertilization has been demonstrated.  

Identification and Registration System in RM is under establishment by the 
Veterinarian Directorate within MAFWE. The system should be in comply with the EU 
requirements, and in the first phase it will be operational for cattle production.  

The educational and training processes related to the AnGR are mostly 
concentrated on the technology transfer to increase profitability of the farmers. In order 
to improve the knowledge for the AnGR, particularly genetic aspects of conservation, 
the Curricula of Animal Production Course at the Faculty of Agriculture, offers the 
course of Domestic Animal Biodiversity to regular students. Moreover, Department of 
Animal Science at the Faculty of Agriculture has prepared laboratories for short 
courses.  

The national legislation related to AnGR management is regulated by several acts 
that are under process of supervision, approximation and adoption toward EU 
legislation. Basically there are few important acts: 

• Agriculture Act, (2002), principal act of the government in the field of 
Agriculture.  

• Animal Production Act (1997) 
• Veterinary Health Act (1998) 

The later two acts need a lot of adoption. Some of the regulations are not in 
power, due to their disagreement with EU regulations. The Veterinary Health Act is the 
priority for the government. 

The international cooperation with other countries with respect to the AnGR is 
limited. In case of intensive dairy cattle production, continuous import of Holstein 
heifers and semen is happening. Poultry is completely linked to import breeding stock, 
while parent lines are imported in pig production.  

Generally a gap between expert opinion and official strategy of the AnGR has 
appeared. The lack of knowledge, interest and use of local breeds is predominant. There 
is no program of supporting or promotion/involvement of product coming from 
indigenous breeds in the market.  
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PART 4: IDENTIFYING NATIONAL PRIORITIES FOR THE 
CONSERVATION AND UTILISATION OF AnGR 

 
Having in mind the facts stated before, it is expectable that RM does not have 

national program for conservation of animal genetic resources. However, according to 
all activates that are currently happening, it is feasible that at least the list of priorities 
will be created. Based on various National Strategies, the priorities that are related to 
AnGR conservation are: 

 
• Rural development: Specific climate and socio-economic environment in 

RM, lead to abandonment of agricultural land with direct reflection to loss 
of AnGR. Special attention has to be paid to woman employment and 
involvement of young people. Particular attention needs to be given to 
secondary education for rural young people, who face inhibitions in 
attending secondary school on both the supply and demand sides.  

• Food self-sufficiency: One of the priorities of the national agriculture is 
still food self-sufficiency. To achieve food demand, the need of 
intensification and modernization of the agricultural production is 
undutiful. Those processes assume high input–high output management 
practice, where a very limited gap for utilization of locally adopted breeds 
exists.  

• In-situ conservation: Taking into consideration protection of the whole 
management system of AnGR, sustainable and environmental friendly 
production and establishment of profitable system, in cases where it is 
possible to crate environment for their sustainable use. According to 
available knowledge in most of the cases the traditional farming is still 
present in the country, which ensures a good starting point.  

• Ex-situ conservation: In all cases where no other practice can be applied 
for conservation of endangered locally adapted breeds. However, this 
conservation should be accompanied with systematic work and 
governmental support, in accordance with previously prepared program.  

• Sustainable use of AnGR: In order to at least maintain the current situation 
with AnGR, the development policy should incorporate sustainable use of 
present livestock breeds. 

• Institutional strengthening and capacity building of MAFWE and MEPP: 
Both ministries need trained staff and sources in order to incorporate the 
support for AnGR conservation in their regular activities. It should be 
persistent on establishing NCC as an expert body to create policy of 
management and use of AnGR and national secretariat to coordinate all 
activates in and between numerous institutions.  

• Research and monitoring. The research projects have to offer solutions for 
maintenance, proper management practice, sustainable utilization and 
adequate conservation strategy of the AnGR. The research projects should 
also help in description of the traditional practice and determinate genetic 
distance and similarity with other breeds in the region or worldwide. In 
order to have proper monitoring of conserved genetic resources, an 
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installation of database need to be considered as one of the priorities. 
Afterward the system of monitoring should be established with 
incorporated indicators. 

• Public awareness and education: In the education process more attention 
should be given to utilization of AnGR, pointing out their benefits and 
importance. Also, increasing public awareness can play an important role 
in successful on-farm conservation, due to the increase of the products 
value. 

• Legislation and promoting actions: Finally, the legislation acts should 
ensure continuous maintenance of the existing biodiversity in RM. The 
ratified Convention of Biodiversity can be used as a base document, and 
different regulations should be prepared in accordance to EU legislation 
additionally. 
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PART 5: INTERNATIONAL CO-OPERATION IN THE FIELD OF AnGR 
 

Having in mind the status of the AnGR in RM, the international cooperation has 
an urgent need to develop activities in conservation of AnGR. In that field regional 
cooperation will have some advantages, particularly due to similarity in production 
systems, tradition and mentality. Nevertheless, the cooperation with other international 
organizations can be very useful and fruitful, particularly in building capacities of the 
national institutions and cooperation in the field of applying regional projects for AnGR 
information system building, communication network and installation of clearing house 
process. Moreover, the financial support and international donor are needed for 
financing even initial steps of equipping of the country and establishing system of 
continuous monitoring and urgent conservation of the endangered breeds.  
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PART 6: EXECUTIVE SUMMARY 

6.1 PREPARATION OF THE CR 
 
The invitation of the General Director of FAO Mr. Jacques Diouf, to participate in 

the preparation of a Report on the status of AnGR, was accepted by the MAFWE and 
prof. Sreten ANDONOV was appointed as National Coordinator. The NC took the 
responsibility of preparation the main structure of the CR. Meanwhile he participated on 
two workshops (November 2002 in Greece and March 2003 in Slovenia), where he 
comprehended the importance of the CR, the elements that should be included and 
further steps toward its finalization. Afterward NC approached the MAFWE with 
request for establishing a National Consultative Committee (NCC) and National 
Secretariat (NS). In the preparation of the CR, the following persons have contributed: 

 
University “St. Cyril and Methodius“ 
Faculty of Agriculture 
Department of Animal Science 
P.O. Box. 297 
1000 Skopje 

Assoc. prof. Sreten ANDONOV, PhD 
E-mail: sandonov@zf.ukim.edu.mk 
 
Assoc. prof. Vladimir DZABIRSKI, PhD 
E-mail: vdzabirski@zf.ukim.edu.mk 
 
Assist. prof. Zoran POPOVSKI, PhD 
E-mail: zopop@zf.ukim.edu.mk 
 
Assist. Kocho PORCHU, BSc 
E-mail: kporchu@zf.ukim.edu.mk 

 
 
University “St. Cyril and Methodius“  
Institute of Animal Science 
Ile Ilievski 92 a  
1000 Skopje 

Sen. Res. Bone Palashevski, PhD 
 
Assist. Zoran NALETOVSKI, BSc 
E-mail: inststoc@istoc.ukim.edu.mk 
 
Assist. Elena EFTIMOVA, BSc 
E-mail: elef@freemail.com.mk 

 
 
Ministry of Agriculture, Forestry and Water Economy 
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Leninova 2 
1000 Skopje 

 
Igor BOJADZIEV, advisor for Livestock Production 
 
Panche NIKOLOV, advisor for Organic Agriculture 
 
Nadica DZERKOVA, advisor for International Cooperation 

 
 
Ministry of Environment and Physical Planning 
Drezdenska 52 
1000 Skopje 

Vesela DOMAZETOVA, Biodiversity Project Unit 
E-mail: V.Domazetova@moepp.gov.mk 

 
During the preparation of the CR the official strategies and studies stated in the 

reference list were used. However, the rider should be aware that all documents lunched 
before 2001 are not reflecting the real situation due to the political crises in RM in 
2001. This is reflected particularly in the economic data. Additional problem was 
encountered with the statistical data. The last Census was committed in fall 2002, and 
the official data was not available until the completion of the report. Also the 
Agricultural Census is currently under preparation (for the first time after the 
independence) and it should be finalized at the beginning of 2004. Hence, the data filled 
in predefined tables does not reflect the actual situation (it is based on official gazettes, 
according their predictions or trends) and in some cases the requested data was not 
available.  

 

6.2 EXECUTIVE SUMMARY 
 

6.2.1 Macedonian agriculture and its livestock sector 
Agriculture is an important sector in the Macedonian economy, with production 

and processing contributing around 18% of GDP. Agricultural exports, consisting 
mostly of wine, tobacco, horticultural products and lamb, amount to about 17 % of total 
exports. About 45 % of the population (some 800,000) and 36 % of the labor force live 
in rural areas. RM has 1.28 million ha of agricultural land, about half cultivable and half 
pasture. Individual farms (mostly highly fragmented very small farms) contained 79 % 
of cultivable land in 1999 and produced 67- 99 % of all crop and livestock varieties.  

Livestock production in RM is characterized by a large number of very small, 
subsistence oriented farm households, a limited but growing number of small, 
commercially oriented family farming businesses and a decreasing number of large, 
specialized poultry and pig enterprises (former AKs). While the pig industry has grown 
substantially and the dairy industry modestly, the cattle, sheep and poultry industries 
have contracted markedly. Private farmer access to world-class livestock genetics is 
severely constrained. Livestock products are traditionally an export item, but there is 
limited capacity to compete effectively on the international markets. 
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6.2.2 The State of Genetic resources and their conservation in the farm 
animals 

Similar to other countries, there are locally adapted farm animals in Republic of 
Macedonia. They are fully accustomed to the conditions of breeding. However, in the 
past 50 years new, more productive exotic breeds were imported which were either 
thoroughbred (purebred) or mixed with the local populations.  

Locally adapted breeds are:   
Cattle: Busha is a local breed of cattle found in highlands and mountain areas. 

During the last 30-40 years it was crossed with many imported breeds. According to the 
official statistic data (Statistic Yearbook of RM, 2000) the Busha participates with 50% 
in the total number of cattle.   

Sheep: There are 3 sheep breeds in RM: Karakachanian, Ovcepolska and 
Sharplaninska. The Karakachanian variety is included in the group of endangered 
species according to the FAO classification (2000), and the other two varieties are 
largely present in the sheep production.   

Goat: Local goat (Balkanian) breed has never been under serious research. 
Although its number is increasing, it is difficult to make a clear distinction what kind of 
population it is. The goats come in different colors (white, gray, multicolored), with 
outstanding long hairs and sword-like horns.   

Pig: Local primitive pig is bred on grazing in the Eastern part of RM. It is a very 
primitive pig, but for a clear distinction a more studios approach is needed, including 
field and laboratory research.  

For the period of last 50 years a lot of breed has been introduced in the country. 
Imported breeds that have significant influence to the production are: 

Cattle: Holstein Frisian, Simmental, Montafon and Tyrol gray; 
Sheep: Merinoladshaf, Awassi; 
Goat: French Alpine 
Pig: Yorkshire, Landrace, Duroc 
All of the recently imported breeds are used by the farmers with various 

efficiency. Generally, in case of cattle and pig production the breeds are used in 
intensified production systems with moderate success.  

The real danger for the AnGR in RM will become obvious in near future, unless 
the urgent work is started in direction of identification, registration, support and finally 
conservation of still available resources. The concept of modernization in livestock 
production is a priority of the government and neglect importance is given to 
autochthon breeds’ conservation.  

Some activities exist in the country regarding locally adapted breed. Within the 
latest project, an inventory phase is ongoing in order to make first step in eastern part of 
the country. The first results of the inventory will be available by the end of 2003. The 
outcomes of the project should be used as a base for creation of approach for in situ 
conservation of the AnGR. The other project is related to ex situ conservation of 
Karakachanska sheep, the most endangered breed. The government fully supports the 
collection of the animals but less support has being provided for further activities. 
Currently a flock of 100 ewes and 12 rams exists. Provisional monitoring of the animal 
has been done mainly in terms of avoiding inbreeding and maintaining the flock 
structure. All animals have been introduced into the book register and tagged. DNA 
polymorphism and microsatelites structure are in progress. The project is seeking 
support for cryopreservation of the spermatozoa, ovaries and embryos. The facilities 
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and human resources exist in the country but obstacles are present in providing financial 
sources. 

 
6.2.3 National Capacities 
Beside MAFWE as a national competent authority in management, conservation 

and protection of the AnGR, other institutions related to the subject (research, advisory, 
rural development, management, education and public awareness) are: 

• University “St. Cyril and Methodius“, Faculty of Agriculture, Department 
of Animal Science. 

• University “St. Cyril and Methodius“, Institute of Animal Science 
• University “St. Cyril and Methodius“, Veterinarian Institute 
• University “St. Kliment Ohridski”, Faculty of Biotechnology 
• Livestock &Veterinarian Center “Todor Velkov”  
• Extension Service 
• Federation of Farmers. 

Most of the knowledge is linked to local experts that are working with different 
livestock species. There is no systematic work in field assessment, surveys, recognition, 
determination and data collection. All initiatives are made by local experts concentrated 
in Department of Animal Science at Faculty of Agriculture in Skopje. Besides basic 
knowledge of animal genetics and understanding the needs for AnGR conservation a 
laboratory for DNA molecular characterization and restriction fragment polymorphism 
polymorphism (RFLP) exists at the Department. Due to the lack of financial resources, 
lack of capacities of the staff and trained people inside the Ministry and other 
institutions and perhaps not enough awareness, protection of animal genetic resources in 
the country is not a priority. In order to improve the knowledge for the AnGR, 
particularly genetic aspects of conservation, the Curricula of Animal Production Course 
at the Faculty of Agriculture, offers the course of Domestic Animal Biodiversity to 
regular students. Moreover, Department of Animal Science at the Faculty of Agriculture 
has prepared laboratories for short courses.    

The national legislation related to AnGR management is regulated by several acts 
that are under process of supervision, approximation and adoption toward EU 
legislation. Basically there are few important acts: 

• Agriculture Act, (2002), principal act of the government in the field of 
Agriculture.  

• Animal Production Act (1997) 
• Veterinary Health Act (1998) 

The later two acts need a lot of adoption. Some of the regulations are not in 
power, due to their disagreement with EU regulations. The Veterinary Health Act is the 
priority for the government. 

 
6.2.4 National priorities for the conservation and utilization of AnGR 
In Republic of Macedonia there is no national program for conservation of animal 

genetic resources. Based on various National Strategies, the list of priorities related to 
AnGR conservation consists of: 

• Rural development with incorporation of climate and socio-economic 
aspect related to woman employment and involvement of young people.  
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• Food self-sufficiency as one of the priorities of the national agriculture by 
implementation of high input – high output management practice and very 
limited gap of utilization of locally adopted breeds.  

• In-situ conservation by crating environment for sustainable use of 
traditional farming.  

• Ex-situ conservation in all cases where no other approach can be applied 
for endangered locally adapted breeds.  

• Sustainable use of AnGR in order to at least maintain the current situation 
with genetic resources.  

• Institutional strengthening and capacity building of the MAFWE and 
MEPP. 

• Introduction of research projects and monitoring of the AnGR with 
incorporation of international standards in data base installation.  

• Rising public awareness and education in order to ensure environment for 
successful on-farm conservation, and increase the value of livestock 
products coming form locally adapted breeds. 

• Legislation and promoting actions should ensure continuous maintenance 
of the existing biodiversity. 

 
6.2.5 International cooperation 
The international cooperation should be national strategic option for fast and 

proper development of the state of AnGR. In that field regional cooperation will have 
some advantages, particularly due to similarity in production systems, tradition and 
mentality. The cooperation with international organizations is expected, particularly in 
building capacities of the national institutions and cooperation in the field of applying 
for regional projects for AnGR information system, communication network and 
installation of clearing house process. Moreover, the financial support and international 
donor are needed.  
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8.1 TABLES RELATED TO THE REPORT 
 
 

Part 1.The State of Genetic Resources in the Farm Animal Sector 
 
Chapter 1. Introducing the Country 
 
Table 1.1 Importance of livestock to the gross domestic product in agriculture 

(millions of $US) 
Activity $US (millions) Data from Year

Livestock production (official statistics) 125,720,000 1999
Other agricultural production (official statistics) 262,668,000
Best estimate of additional value of livestock
 
Table 1.2 Land use and current trends (1000 ha) 

Area (1000 ha) Area (1000 ha) Current trend
Category 1990 1999

Arable land 588 -
Permanent crops 45 -
Permanent pastures 649 +
Agricultural area 1298 +
Land area 2522 0
Total Area 0 5102  
 
Table 1.3 Land use for livestock and current trends 

Area (1000 ha) Area (1000 ha) Current trend
Category 1990 1999
Cropping for food 275
Cropping for feed 36
Cropping for food and feed NA
Natural pasture 649
Improved pasture 54 0
Fallow 180 +
Forest 968
Non-agricultural 1273
Total 0 3435  
 
Table 1.4 Land tenure for livestock production 

Category Area (1000 ha) %
Private 365969 38
Government and communal 591031 62
Total 957000 100  
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Table 1.5 Farm structure and distribution (data not available) 
Category Number of farms / 

households
% Number of farms / house-

holds with livestock
%

Landless 0 #
> 0 to 2 ha 0 #
> 2 to 10 ha 0 #
> 10 to 50 ha 0 #
> 50 to 100 ha 0 #
> 100 to 500 ha 0 #
> 500 ha 0 #
Unknown 0 #
Total 178100 0 0 #DIV/0!

DIV/0!
DIV/0!
DIV/0!
DIV/0!
DIV/0!
DIV/0!
DIV/0!
DIV/0!

 
 
Table 1.6 Livestock population, number of owners/house-holders and 
employment by species 

Livestock 
population 

(1000)

Number of owners / 
householders

Species Fully Partially
Cattle 270
Buffalo 1
Sheep 1288
Goats 85
Camels
Lamas and Alpaca
Horses 57
Donkeys
Pigs 225
Chicken 3223
Turkey
Ducks
Geese
Rabbits

Number of persons 
additionally employed

 
 
Table 1.7 Human population in the country 

Year Total (millions) Rural or Farming (%) Urban or Non Farming (%) Total

1990 0
1994 2 40 60 100

Average annual 
growth rate

 
Food security and rural development 
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Livestock primary production 
 
Table 1.8 Major livestock primary production (1000 tones/numbers)  

Species 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999
Cattle 32 202387
Buffalo
Sheep 4396 37944 1996
Goats
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 9189
Chicken 3754 26700
Turkey
Ducks
Geese
Rabbits

Skin (No.)Meat (t) Milk (t) Eggs (t) Fiber (t)

 
 

Livestock primary product imports 
 
Table 1.9 Major livestock primary product imports (1000 tones/numbers) 

Animals (No.)
Species 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1990 1991

Cattle 9100 69900
Buffalo
Sheep 0 3200
Goats 0
Camels
Lamas and 
Alpaca
Horses
Donkeys
Pigs 3800
Chicken 15500
Turkey
Ducks
Geese
Rabbits

Skin (No.)Meat (t) Milk (t) Eggs (t) Fiber (t)
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Livestock primary product Exports 
 

Table 1.10 Major livestock primary product exports (1000 tones/numbers) 
Animals (No.)

Species 1990 1999 1990 1999 1990 1999 1990 1999 1990 1999 1990 1991
Cattle 0 0
Buffalo
Sheep 1 0
Goats
Camels
Lamas and 
Alpaca
Horses
Donkeys
Pigs 0
Chicken 0 154
Turkey
Ducks
Geese
Rabbits

Skin (No.)Meat (t) Milk (t) Eggs (t) Fiber (t)
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Chapter 2. The State of Production Systems 
 
Table 2.1 Distribution of livestock by production system (%) 

Species Low input Medium input High input Total
Cattle 50 20 30 100
Buffalo 0
Sheep 99 1 100
Goats 95 5 100
Camels 0
Lamas and Alpaca 0
Horses 0
Donkeys 0
Pigs 5 20 75 100
Chicken 2 8 90 100
Turkey 0
Ducks 0
Geese 0
Rabbits 0

0

Production systems

 
 

Table 2.2 Changes in the distribution of production systems during the last 20 
years 

Species Low input Medium input High input Total
Cattle 0  +  + 0
Buffalo 0
Sheep 0  + 0
Goats 0  + 0
Camels 0
Lamas and Alpaca 0
Horses 0
Donkeys 0
Pigs  -  + 0 0
Chicken  - 0 0 0
Turkey 0
Ducks 0
Geese 0
Rabbits 0

0

Production systems

 
 

Type of operation for each species – no relevant data available 
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Chapter 3. The State of Genetic Diversity 
 
Table 3.1 Breed Diversity (Number of Breeds) 

Species L E L E L E L E L E
Cattle 1 4
Buffalo 1 1
Sheep 3 4 1 2 2
Goats 1 2 1 2
Camels
Lamas and Alpaca
Horses 1 2 1 2
Donkeys 1 1
Pigs 1 5 1 5
Chicken
Turkey
Ducks
Geese
Rabbits

Number of breeds
Current Total At risk Widely used Others Lost

(last 50 yr)

 
Table 3.2 Number of breeds for which characterization has been carried out 
(Number of breeds) 

Species Baseline 
survey

Genetic 
distance

Breeds 
and 

crosses 
evaluation

Valuation Performance 
recording

Genetic 
evaluation

Molecular 
evaluation

Cattle 1 1 1
Buffalo
Sheep 1 2
Goats 1
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 2 2
Chicken
Turkey
Ducks
Geese
Rabbits

At population level At individual level
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Chapter 4. The State of Utilization of AnGR (Use and Development) 
 
Table 4.1 Relative importance of livestock products and services within species 
(%) 

Species
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Cattle 70 28 2 100
Buffalo 0
Sheep 60 40 100
Goats 80 20 100
Camels 0
Lamas and Alpaca 0
Horses 0
Donkeys 0
Pigs 100 100
Chicken 10 90 100
Turkey 0
Ducks 0
Geese 0
Rabbits 0
 
Table 4.2 Relative importance of species within livestock products and services 
(%) 

Species
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Cattle 70 28 2
Buffalo
Sheep 60 40
Goats 80 20
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 100
Chicken 10 90
Turkey
Ducks
Geese
Rabbits

Total 210 198 90 0 2 0 0 0 0 0 0 0 0
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Table 4.3 Number of widely used breeds with breeding strategies (No. of 
breeds) 

Species Total number 
of breeds

Purebred 
selection

Cross-
breeding

Both

Cattle 4 2 2
Buffalo
Sheep 3 1 1 1
Goats 2 1 1
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 3 1 2
Chicken
Turkey
Ducks
Geese
Rabbits

Breeding strategies

 
 

Table 4.4 Number of breeds with current breeding strategies and tools being 
used (No. of breeds) 

Species Breeding 
goals

Designed Designed and 
implemented

Individual 
identification

Recording AI ET Genetic 
evaluation

Cattle 1 1
Buffalo
Sheep 2 2
Goats 1 1
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 2 2 1 2 2 2 BV
Chicken
Turkey
Ducks
Geese
Rabbits

Breeding strategies Tools
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Table 4.5 State of the art of technologies / methodologies used in breeding 
strategies 

Technology or Methodology Research Breeders

Multi-trait selection index construction
60 40

Optimization tools for breeding plans
80 20

Electronic database related to 
recording schemes 10 90
Genetic evaluation Software for: 
phenotypic selection breeding values 60 40
Reproductive technologies (AI, ET, 
etc) ET-100/AI-20

AI - 80

Microsatellite linkage maps for QTL 
identification for Marker Assisted 

100 0

Other technology (specify)

Used for:

 
 

Table 4.6 Role of stakeholders in the implementation of tools for the 
development of AnGR 

Stakeholders Breeding goals Individual 
identification

Recording Artificial 
insemination

Genetic 
evaluation

Federal Government
State Government 1 2 2 2 1
Local Government
Breeder’s 2 2 2 2 1
Private companies 2 3 3 3 3
Research 2 3 3 2 2
NGO’s

 
Comments: Assign scores  (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) 

based on a thorough analyses of data available, to indicate the degree of preference of 
the various types of AnGR by stakeholders. 
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Table 4.7 Involvement of stakeholders in activities related to the development 
of AnGR 

Stakeholders Legislation Breeding Infrastructure Human Farmer’s 
Federal Government
State Government 2 2 1 1 2
Local Government
Breeder’s associations 2 2 1 1 2
Private companies 1 2 2 2 1
Research 3 5 4 4 2
NGO’s

 Comments: Assign scores  (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) 
based on a thorough analyses of data available, to indicate the degree of preference of 
the various types of AnGR by stakeholders. 

 
Table 4.8 Stakeholders preference for animal genetic resources 

Stakeholders Locally adapted 
breeds

Imported within 
region

Imported exotic 
breeds

Federal Government
State Government 2 1 1
Local Government
Breeder’s associations 2 2 2
Private companies 1 3 3
Research 
i tit ti / i iti

5 3
NGO’s

3

 
Comments: Assign scores  (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) 

based on a thorough analyses of data available, to indicate the degree of preference of 
the various types of AnGR by stakeholders. 

 
Table 4.9 Priority of needs for utilization of technologies for the development 

of AnGR 

Technology Knowledge Training Financial 
resources

Breeder's 
organization

Recording 3 3 5 4
Genetic evaluation 3 4 5 4
AI / ET 1 2 4 3
Molecular techniques 3 3 4 3
Breed organisation techniques 4 4 4 5

Needs

 
Comments: 
• AI= Artificial Insemination; ET= Embryo Transfer 
• Assign scores (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) to 

indicate the priority of solving specific needs in order to use technologies to 
support the development of AnGR. 
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Chapter 5. The State of Conservation of AnGR 
 
Table 5.1 Current number of breeds in managed conservation programmes 

Both
(in  and ex situ )

Cattle
Buffalo 1
Sheep 1 1
Goats
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs 1
Chicken
Turkey
Ducks
Geese
Rabbits

Number of locally adapted breeds at risk
Species Total Managed in 

situ
Managed ex 

situ

 
 
Table 5.2 Current number of breeds receiving incentives and for which 

various tools for management of ex situ conservation programmes 
are used 

Species Gov. NGO Market Semen 
storage

Embryos 
storage

DNA/Tissue 
storage

In vivo Monitoring 
system

Cattle
Buffalo
Sheep 1 1
Goats
Camels
Lamas and Alpaca
Horses
Donkeys
Pigs
Chicken
Turkey
Ducks
Geese
Rabbits

Incentives Tools

 Comments: 
• In vivo, such as zoological garden, farm park, etc. 
• Incentives means any kind of support (human and financial resources, tax waving, 

higher prices, etc.) that stimulates conservation programmes of AnGR  
• Monitoring system refers to the number of schemes in which more than 10% of 

population size is conserved. 
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Table 5.3 Current number of breeds receiving incentives and for which tools 
for in situ conservation programmes are used  

Species Gov. NGO Market Private Recording AI ET Others 
Cattle 0 0 0 0 0 0 0 0
Buffalo 0 0 0 0 0 0 0 0
Sheep 0 0 0 0 0 0 0 0
Goats 0 0 0 0 0 0 0 0
Camels
Lamas and Alpaca
Horses 0 0 0 0 0 0 0 0
Donkeys 0 0 0 0 0 0 0 0
Pigs 0 0 0 0 0 0 0 0
Chicken 0 0 0 0 0 0 0 0
Turkey
Ducks
Geese
Rabbits

Incentives Technical tools

 Comments: 
 AI = Artificial Insemination; ET = Embryo Transfer. 
 Incentives means any kind of support (human and financial resources, tax waving, 

higher prices, etc.) that stimulates conservation programmes of AnGR. 
 
Table 5.4 Stakeholders involvement in the management of conservation 

programmes 
Stakeholders In situ  Conservation Ex situ  Conservation

Government 1 2

Breeder’s associations 1 1

Private companies 1 1

Research institutions/universities 1 3

NGO’s 1 1

 
Comments: Assign scores  (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) 

based on thorough analyses of data available, to indicate the degree of involvement of 
each stakeholder on conservation programmes. 
 
Table 5.5 Priority of needs for utilization of technologies for in situ 

conservation programmes 

Technology Knowledge Training Financial 
resources

Technology

Recording 2 3 5 3
Genetic evaluation 2 3 4 4
AI / ET 1 1 4 2
Molecular techniques 2 3 5 4
Breeder improvement techniques 3 4 4 4

Needs
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Comments: 
• AI= Artificial Insemination; ET= Embryo Transfer 
• Assign scores (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) to 

indicate the priority of solving specific needs in order to use technologies to 
support conservation programmes. 
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Chapter 6. The State of Policy Development and Institutional Arrangements for 

AnGR 
Table 6.1. Effects of existing policies and legal instruments on the utilization (use 

and development) of AnGR 
 

Species Industrial 
systems

Small-
holder 

systems

Industrial 
systems

Small-
holder 

systems
Cattle 2 1 2 1
Buffalo 1 1 1 1
Sheep 1 2 1 2
Goats 1 2 1 2
Camels
Lamas and Alpaca
Horses 1 1 1 1
Donkeys 1 1 1 1
Pigs 1 1 1 1
Chicken 1 1 1 1
Turkey
Ducks
Geese
Rabbits

Urban/peri-urban 
systems

Rural production

 
Comments: Assign a score (1 = none, 2 = little, 3 = regular, 4 = more, 5 = 

high) to indicate the extent that existing policies and legal instruments support the 
use and development of AnGR. 

 
Table 6.2 The focus of current policies on activities related to the 

utilization (use and development) of AnGR 
 

Species Use of exotic 
breeds

Use of locally 
adapted breeds

Training, research 
and extension

Organization of 
breeders/farmers

Cattle 1 1 1 2
Buffalo 1 1 1 1
Sheep 2 2 2 2
Goats 2 2 1 2
Camels
Lamas and Alpaca
Horses 1 1 1 1
Donkeys 1 1 1 1
Pigs 2 1 2 2
Chicken 2 1 2 2
Turkey
Ducks
Geese

Activities
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Comments: Assign scores (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) to 
indicate the extent that current policies support activities related to the utilization of 
AnGR. 

 
Table 6.3 Prioritizing the needs to enable the development of AnGR 

policies 
 

Needs Immediately Medium term Long term
Strategy and action plan X X
Legislation development X
Training and rising awareness X

Required

 
Comments: identify the main needs for policy development and specify if it is 

critical (immediately required) or important in the medium or long term. 
 
Table 6.4 The priority of future needs in policy development for AnGR 

conservation programmes 
 

Species Technology Infrastructure Human 
resources

Financial 
resources

Organizational 
structures 

Cattle 2 3 3 3 3
Buffalo 3 4 4 5 5
Sheep 2 2 2 4 3
Goats 2 2 2 3 2
Camels
Lamas and Alpaca
Horses 2 2 2 2 2
Donkeys 2 2 2 2 2
Pigs 3 4 4 5 5
Chicken
Turkey
Ducks
Geese
Rabbits

Policy development related to:

 Comments: Assign scores (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) 
to indicate the priority for the development of policies to support AnGR conservation 
programmes. 
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Table 6.5 The priority of future needs in policy development for the utilization 

(use and development) of AnGR 
 

Species Technology Infrastructure Human 
resources

Financial 
resources

Organizational 
structures 

Cattle 3 3 3 3
Buffalo 4 4 5 3
Shee

3
3

p 3 3 3 4
Goats 3 3 3 4
Camels
Lamas and Al

5
5

paca
Horses 3 3 3 3
Donke

3
ys 3 3 3 3

Pi
3

gs 4 4 4 3
Chicken
Turke

3

y
Ducks
Geese
Rabbits

Policy development related to:

 
Comments: Assign scores (1 = none, 2 = little, 3 = regular, 4 = more, 5 = high) to 

indicate the priority for the development of policies to support the utilization of AnGR. 
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8.2 PICTURES OF SOME LOCALY ADOPTED BREEDS 
 
 
8.2.1 Cattle breed – Busha 
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8.2.2 Buffalo – local breed 
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8.2.3 Sheep breed – Karakachanska 
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8.2.4 Goat breed local 
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8.2.5 Pig breed – local 
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