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Pesiome

CbxpaHeHneTo Ha BruopasHoobpa3neTo e HeoTNoXHa 3aaaya 3a Hawero obuecTBo ¢ 0CO6EHO 3HaYeHue 3a
nacuwyHure Teputopun. Esponenckmat npoext Bruobuo no Ceama pamkosa nporpama — MHoukamopu 3a 6uopasHoobpasue
8b8 (hepMepCKU CuCmemu 3a 6LON02UYHO U C HUCKU 8NoxeHUs 3emedenue, nMa 3a Lien Aa pa3paboTi Hay4HO 060CHOBaHM,
NPUMOXUMM U aTPaKTUBHU MHAWKATOPYM 3a BuopazHoobpasue B EBpona BbB hepmu 3a GUONOMMYHO U C HUCKU BNOXEHUA
3emenenue. PaiioHbT 3a uacneasatxe B bunrapus e npeacTaseH ¢ hepMepcTBO C HUCKW BNOXEHWS B nacuya 8 Pogonure.
MpoBeAEHO € NPeaBapUTENHO CENEeKLMOHMPaHe Ha 16 (hepMm C HUCKI BNOXEHWS 3a AETANNHO M3CNEABaHE Ha MHAMKaTopuUTe
3a GuopasHoobpasune. 3a ga ce Hamepu NoaxoAsLla ckana, KoATo aa obxsaHe epmuTe, Ca O4epTaHu CouuanHo-
MKOHOMUYECKM KOMNOHEHTH, (haKTOpW Ha CpeaaTa 1 OTYaCTU MHTEH3UBHOCT Ha U3NoN3eaHe. M3non3saHu ca TP OCHOBHU
TPynK OT (haKTOPyM M YCNOBWS, 3a Aa Ce Cb3aaae NOAXOAALL MOZEN 1 ONpeaensHe Ha ckana: 06 CoLManHO-MKOHOMUYECKU
(haKkToOpU, COUNAanHO-MKOHOMUYECKM YCMNOBMA, HE3aBUCELLM OT CODCTBEHMKA, 3aBuCelyn OT COBCTBEHWUKA CoLManHo-
MKOHOMUYECKM yCnosus. CyMapHOTO BNUSHWUE HA OLIEHEHUTE (DaKTOPW M YCNOBUS € NPEACTABEHO C MHAEKC 3@ UHTEH3UBHOCT
Ha (epmara. PaspaboTeHnsT Moaen no3eonsea NpeaABapuTENHO pasaensHe Ha (EPMUTE B TPU rPYNU MO UHTEH3UBHOCT.
HayuHo ce noTebpxaasa pasnpeaeneH1eTo Ha hepMuTe B NoaxoasLLa ckana npeay OnpeaensiHeTo Ha MHAMKATopUTe 3a
6uopa3Hoobpasue B nacuiLa C HUCKU BNOXKEHUA.

Abstract

Biodiversity conservation is an urgent task for our society with special attention for grassland areas. The EU FP7
research project BIOBIO - INDICATORS FOR BIODIVERSITY IN ORGANIC AND LOW-INPUT FARMING SYSTEMS
aims at developing scientifically sound, useful and attractive biodiversity indicators for organic and low-input farming in
Europe. The Bulgarian case study region in the project is presented by low-input farming in grasslands in the Rhodopi
mountains. Preliminary selection of 16 low-input farms in Bulgaria for a detailed assessment of biodiversity indicators is
carried out. The socio-economic components, environmental factors and partially management intensity have been outlined
in order to find farms covering a reliable scale of low-input farming. Three main groups of factors and conditions are
implemented for developing an appropriate model for scaling: general socio-economic factors, non-enterprise specific
socio-economic conditions, enterprise specific socio-economic conditions. The summarized effect of evaluated factors and
conditions is presented by the farm intensity index. The developed model allows preliminary differentiation of farms in three
main groups of intensity. A reliable scaling of farms prior to detailed assessment of indicators for biodiversity in low-input
grasslands has been confirmed scientifically.

Knioyosu gymu: 6nopazHoobpasue, nacuiya, HUCKW BNOXEHUS, DEPMU, UHTEH3UBHOCT.
Key words: biodiversity, grasslands, low-input, farms, intensity.
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INTRODUCTION

Biodiversity conservation - preserving species and
their genetic variability, ecological communities, and
landscape variety — is an urgent task for our society.
Compared to other community types, European grasslands
have arich flora and they may develop a very high small-
scale species density (Partel et al., 2005).

High grassland biodiversity is generally associated
with low-input livestock systems that support less than 1LU
(livestock unit) per ha (Duru and Hubert, 2003). Today
biodiverse grasslands only survive where economic drivers
towards intensification cannot operate (e.g. due to climatic
or topographic constraints) or where there is adequate
compensation against intensification via agro environment
subsidies (Hodson et al., 2005). Biodiversity rich areas are
often characterized by marked differences in management
between fields that reflect topographic and environmental
differences. Although grassland biodiversity may provide
numerous potential utilization functions (Swift et al., 2004)
at an ecosystem or landscape level, to livestock farmers
the essential function is to feed herbivores.

The EU FP7 research project BIOBIO - Indicators
for biodiversity in organic and low-input farming systems
aims at developing scientifically sound, useful and attractive
biodiversity indicators for organic and low-input farming in
Europe. In the first project phase, possible indicators for
genetic, species and habitat diversity as well as for farm
management practices were screened for their scientific
soundness and ranked by stakeholders for their usefulness
and attractiveness in WP2 (BIOBIO Deliverable 2.1, Dennis
etal., 2009). Developing biodiversity indicators for organic
and low-input farming systems is the overall research
objective for BioBio. Low-input farming systems (LIFS) are
found all across Europe. “LIFS can be defined as a way to
optimise the management and use of internal production
inputs (i.e., on-farm resources) ... and to minimise the use
of production inputs (i.e., off-farm resources), such as
purchased fertilisers and pesticides, wherever and
whenever feasible and practicable, to lower production
costs, to avoid pollution of surface and groundwater, to
reduce pesticide residues in food, to reduce a farmer’s
overall risk, and to increase both short- and long- term farm
profitability” (Parr et al. 1990). LIFS are often located in
marginal areas or in areas which are at risk of
marginalisation due to unfavourable natural conditions for
agriculture. Frequently LIFS in Europe are grazing systems.
The second report (BIOBIO Deliverable D3.1, Arndorfer et
al., 2010) summarises the characteristics of the case study
regions and documents the process of selecting BioBio case
study farms in each region. Eventually 10 to 20 farms per
region were identified for a detailed assessment of
biodiversity indicators in 2010.

The Bulgarian case study region in the BioBio project
consists of low-input farming in grasslands of the Rhodope

mountains. The most valuable ecosystems in Bulgaria are
part of the agricultural landscape. About 350,000 ha of
natural and semi-natural grazing habitats in the country are
important for protection of biodiversity (Meshinev et al.,
2005). They include diverse types of meadows and pastures
that cover about 30% of the agricultural land of Bulgaria
(Meshinev et al., 2005). The grazing habitats are considered
being of high natural value (HNV) because of rich
biodiversity that includes 51.5% of the Bulgarian flora. The
agricultural land with HNV can be classified into 17 habitat
types habitats included in Directive 92/43 (EC). Large parts
of mentioned ecosystems are maintained predominantly
by extensive agriculture — grazing for domestic animals and
haymaking.

As part of this project the preliminary selection of
16 low-input farms in Bulgaria for a detailed assessment of
biodiversity indicators is presented. This paper outlines the
socio-economic components, environmental factors and
partially management intensity for seeking farms covering
agradient of farming intensity. To this end an intensity index
| is proposed.

MATERIALS AND METHODS

Preconditions for selecting farms were discussed
during BioBio Workshop in Vienna in 2009 (Arndorfer et
al., 2010). To ensure a sufficiently homogenous sample,
two sets of potentially confounding factors can be identified:
1) Environmental conditions: biogeographical region,
geomorphologic and soil features, landscape situation,
altitude; 2) Farm characteristics: type of farm production.

In Bulgaria the Smolyan region was selected as
‘Case Study Region’ on the basis of the above mentioned
BioBio selection criteria and public information on
geographic and socio-economic conditions (Anonymous,
2009). The landscape is mountainous with grasslands and
woodlands (predominantly coniferous) prevailing. Variation
in altitude: 900 m to 1400 m; Soil: predominantly brown
forest soils; Climate: Contingent on the relief and altitude.
The average annual temperature in the region varies
between 5°C and 10°C. The average annual rainfall is
between 750 mm and 1100 mm. The average duration of
snow cover is between 3 and 6 months.

Tourism is the priority branch in the regional
economy which influences production area, ecology,
sociology and cultural traditions of the region. Cattle-
breeding and sheep-breeding are the basis for production
of various original dairy products. The farm type could be
described as ,low-input farming system because of the
limited (or non existing) use of fertilizers and pesticides in
grasslands. About 30% of the Smolyan region is included
in NATURA 2000 - bird protected areas.

Preliminary information on farms was collected by
direct contact with farmers during three missions carried
out in July-October 2009. This information was implemented
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for selection of case study farms. Because of confidentiality
requirements in EC research projects, the place of farms
and name of farmers are not presented. Farms are
designated by numbers 1-16.

RESULTS AND DISCUSSION

Preliminary information on farms includes: name of
the farmer, address and contacts, area of pastures and
meadows (own and rented); species and number of
livestock; other economic activities that could support the
farmer’s household - eco-tourism, rest house keeping, food
production, bee keeping, etc. (Table 1). Forty two farms
were involved in total, of which 34 confirmed their interest
in the project BIOBIO. The number of case study farms
was reduced to 32 because 2 of the interviewed farmers
subsequently stopped farming. Among all 32 farms of the
preliminary farm screening, 16 were selected randomly. The
geographical distribution of selected farms in the frame of
Smolian region is illustrated in Figure 1.

The socio-economic and ecological principles play
an important role in grassland management and land-use
practices (Mayer and Wytrzens, 1998; Duru and Hubert,
2003). On the basis of similar arguments we suggest that
socio-economic and ecological factors (and the complex
interactions between the two) are responsible for the
differences in grassland management intensities. Recently
it was reported that farm size and farming intensity are not
related (Herzog et al., 2006). However we used farm size
indirectly for calculation of livestock units per area. Creation
of models is widely used for detecting differences in farm
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intensity (Mayer and Wytrzens, 1998; Trisorio et al., 2008;
2010; Reidisma et al., 2007). In this study we implement
modeling approach for pre-selecting farms to ensure the
needed pattern of variance for further evaluation of
biodiversity indicators in farms. For scaling low-input farms
amodel design was developed using three main groups of
factors and conditions: (1) general farm characteristics, (2)
socio-economic framework conditions, (3) socio-economic
farm characteristics (Table 2).

The general farm characteristics (1.1-1.3) remain
constant across an enterprise or a group of enterprises
including:

- LU per farm area - presented like ‘conventional
animal unit per ha' (CLU); Earlier this unit is
described as 0.5 cattle per ha or 5 sheep per ha
for mountainous grasslands (Bondev, 1991;
Georgiev and Christov, 1944; Yancheva et al.,
2002; Cheshmedzhiev, 1980; Christov, 1961).
According to the last regulation of the Ministry of
agriculture (RD-09-116/21.02.2011) is
recommended the minimum grassland area per
livestock unit (MGA): 0,6 ha for cattle, 0,1ha for
sheep/goat, 0,6 ha for horse. This
recommendation is used for calculation of
conventional LU/ha in the present study;

- Road accessibility to the farm: track - 1; country
road - 2; asphalt road - 3;

- Ownership: rented land for one up to three years
- 1, governmental (long-term use) - 2; own — 3.
The assumption that the rented land (1-3 years)

Table 1. Preliminary information for pre-selected low-input farms

Farm characteristic Number of farms Mean value | Minimum | Maximum
involved value value
1. | Utilized agricultural area, ha 32 43,96 438 120
2. | Type and number of livestocks
Sheep 28 321 5 800
Cattle 5 35 2 120
Goats 4 39 4 120
Horses 6 45 1 200
Ancien breed Rhodope short 1 13 13 13
horn cattle
3. | Other economic acivities
Bee keeping (number of bee 4 - 1 25
hives)
Dog breeding Bulgarian 32 - 2 1
shepherd dog (number of dogs
for work and for breeding)
Dairy products on farm 10 - - -
production
Rest house keeping 2 - - -
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Fig. 1. Place of case study farms in Smolian region shown with red shade in the market area

is not so intensively used comparing to long-term
rented is based on the findings for grassland
maintenance. Supporting practices for cleaning,
pruning or uproot of harmful plants in short-term
rented lands are implemented seldom than in long-
term rented or own lands.

The socio-economic framework conditions refer to
potential supporting factors like: market for dairy products
processed on farm, grants and subsidies and other incomes
outside agriculture (2.1-2.3). These factors could be
associated more convincing with farm sustainability than
with farm intensity (Olale, 2011). However in our case
should be pointed that incomes outside agriculture in visited
farms more often are used for farm intensification including:
enlargement of flocks, more resources for concentrated
fodder instead of hay locally produced and investments for
mechanization. As presented in other studies the regional
agricultural policy for farming is based on standard incomes
in farms where direct payment of subsidies relates to more
intensive non-HNV farming (Trisorio et al., 2008; 2010). As
opposite the same authors suggest that the economic
support measures to prevent abandonment and payments
to prevent intensification or land conversion could be the
proper tool targeted on less intensive HNV farming. In our
study agricultural subsidies include mostly direct payment
per agricultural area but not for low-intensive farming and
could be suggested as conductive to farm intensity. This
group of conditions depends more often on administrative
criteria and limits in the region for farming. Their evaluation
inthe scale yes/no is described respectively by 1/0.

The socio-economic farm conditions in a farm are
specific and vary considerably (3.1.-3.6). The overall
conditions together with local socio-economic conditions
prevailing in individual farms lead to a large gradient with
respect to: farming method; farm employment status;
production factors; equipment and mechanization; food
processing on farm and guest-house maintenance;
education of the farmer. These conditions are described in
ascale of 1 to 3 (Table 2). The relation of farming method
to farm intensity is widely recognized (Kleijn et al., 2009).
The grading of this factor is described on the basis of
information for inputs use - fertilizers and pesticides. There
should be pointed that the acting of other factors described
above (3.2 — 3.6) on the level of intensity is suggested
indirectly on the basis of other studies (Reidisma et al.,
2007; Trisorio et al., 2008; 2010). Farm employment or 'work
units’ is described as important variable in economic
analyses and modeling of European farms (Reidisma et
al., 2007). In the present study the scaling of this factor is
described with 1 to 3 depending to the number of employed.
Factors 3.3, 3.4 and 3.5 illustrate the technical conditions
for farming and their scaling is created on cumulative
principle as shown in Table 2. The factor ‘education of
farmer’ affects technology adoption and concerns farmers’
characteristics for detailed surveys (Reidisma et al., 2007).
The conditions in this group are very specific. However they
represent the real situation at enterprise level and illustrate
the differences of pre-selected farms.

Using the described modeling approach the pattern
of socio-economic conditions within 16 low-input farms in



AezpapeH yHusepcumem - [Tnoedue ﬁ ArPAPHU HAYKW  Toduna lll  Bpou7 2011
Table 2. Model design describing the scale in grassland management of low-input farms
Factors and conditions Description Scale
1.General 1.1. LU density per area and CAU=LU X MGA
Socio- Conventional Animal Unit per | Where MGA = 0,6 ha for cattle; 0,1ha for
Economic ha sheep/goat; 0,6 ha for horse
Factors 1.2. Accessibility track 1
country road 2
asphalt road 3
1.3. Ownership rented land 1-3 years 1
governmental (long-term use) 2
own 3
2. Not 2.1. Market for dairy products | yes; no 1;0
Enterprise on farm processed
:ﬂiﬁfc 2.2. Grants_ and subsidies yes; no 1;0
Econonilc 23 Potentlal‘source.s of yes; no 1;0
Conditi incomes outside agriculture
onditions
3.Enterprise | 3.1. Farming method -low-inputs (no fertilizers or pesticides used) 1
Specific -reduced input use (organic fertilizers used on | 2
Socio- some parts of grasslands)
Economic - artificial fertilizers used, no pesticides) 3
Conditions
3.2. Farm employment status | - farmer’s family (1-2 persons) 1
- farmer’s family plus 1-3 employed 2
- farmer’s family plus more than 3 employed 3
3.3. Availability of production | - own land 1
factors - own land + workers 2
- own land + workers + technical equipment 3
3.4. Availability of farming - stables/pens 1
equipment - stables/pens plus fodder storage capacity 2
- stables/pens plus fodder storage capacity 3
inside mechanization (milker, sterilizer, milk
cooling bath, storage cold room)
3.5. Food processing and yes; no 1;0
farmhouse holydays
3.6. Education of farmer - secondary school 1
- specialized/college education; 2
- university education 3

Rhodope mountains is observed (Table 3). Three indices
are described with respect to above mentioned groups: |, —
using the general farm characteristics (1.1-1.3); |, —based
to the socio-economic framework conditions (2.1-2.3); |, -
as result of the specific socio-economic farm characteristics
(3.1.-3.6). The summarized effect of all described factors
and conditions is presented by the farm intensity index:
I=1+1 +]

The intensity index %or rz)relisminary scaling of farms
is used to detect more scientifically sound arguments for
farms differentiation. This modeling approach is illustrated

in the diagram (Fig. 2). Three groups of low-input farms
with respect to intensity index (1) are clear distinguished:
- Low-intensive with | < 15 (Farm 3; Farm4; Farm 8;
Farm 9; Farm10; Farm 13)
- Medium intensive where 15 <1 <20 (Farm 2; Farm 5;
Farm 12; Farm 15)
- Relatively intensive where | > 20 (Farm 1; Farm 6; Farm
7, Farm 11; Farm 14; Farm 16).

The suggested scaling of farm intensity allows a
differentiation of the farms before the comprehensive study
of biodiversity indicators. It describes that, although the
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Fig. 2. The Intensity Index Scale for graduation of 16 farms for low-input farming in Rhodope mountains: | =1, + 1, + I,
Low-intensive (I < 15): Farm 3; Farm 4; Farm 8; Farm 9; Farm10; Farm 13;
Medium intensive (15 < | < 20): Farm 2; Farm 5; Farm 12; Farm 15;
Relatively intensive ( | > 20): Farm 1; Farm 6; Farm 7; Farm 11; Farm 14; Farm

farms were randomly selected, they span a gradient of
intensity based on socio-economic factors and conditions.

CONCLUSIONS

The socio-economic components, environmental
factors and partially farm management could be used to
create a scale of low-input farms by their intensity. Three
main groups of factors and conditions are implemented for
development of appropriate model for scaling: (1) general
socio-economic factors, (2) specific socio-economic
conditions non-enterprise related, (3) enterprise specific
socio-economic conditions. The total effect of evaluated
factors and conditions is presented by the farm intensity
index. This index allows preliminary scaling of farms for
detection of more scientifically sound arguments for farms
differentiation in three groups of intensity: low-intensive,
medium intensive and relatively intensive.

The presented model confirms a reliable scale for
farm differentiation before detailed assessment of indicators
for biodiversity in low-input grasslands.

REFERENCES
Anonymous, 2009. National Strategy for regional
development of Republic Bulgaria during 2005-2015

http://www.europe.bg/htmis/
page.php?category=264&id=2231

Arndorfer, M., Angelova, S., Baldzs, K., Bogers, M. . ,
Centeri, C., Choisis, J.-P, Choisis, N., Dennis, P, Eiter,
S., Falusi, E., Fjellstad, W., Friedel, J., Geijzendorffer,
I., Gomiero, T., Griffioen, A. J., Guteva, Y., Jongman,
R., Juarez, E., Kainz, M., Kelemen, E., Lischer G, Mayr,
J., Moreno, G, Paoletti, M. G., Podmaniczky, L.,
Sarthou, J.-P., Skutai, J., Stoyanova, S., Schneider M.
Siebrecht, N., Wolfrum, S., Wilkes J., Zanetti, T., 2010.
Delimination of BIOBIO case study regions and the
selection of case study farms. Deliverable 3.1 of the
EU FP7 Project BioBio. www.biobio-indicator.org

Bondev, I., 1991. The vegetation of Bulgaria. “Sv. Kliment
Ochridski” University publishers, p.183. (bulg.).

Cheshmedzhiev, I., 1980. Forage characteristics of natural
pastures and meadows in Bulgaria. Zemizdat
publishers, Sofia, p. 211. (bulg.).

Christov, M. A., 1961. The questions of forage production.
Zemizdat publishers, Sofia, 215-225.

Dennis, P., Amdorfer, M., Balézs, K., Bailey, D., Boller, B.,
Bunce, R.GH., Centeri, Cs., Corporaal, A., Cuming, D.,
Deconchat, M., Dramstad, W., Elyakime, B., Falusi, E.,
Fjellstad, W., Fraser, M.D., Freyer, B., Friedel, J.K.,




Agricultural University - Plovdiv * AGRICULTURAL SCIENCES Volume Ill Issue 7 2011

Geijzendorffer, I, Jongman, R., Kainz, M., Marcos, GM.,
Gomiero, T., Grausgruber-Groger, S., Herzog, F., Hofer,
G, Jeanneret, P.,, Kelemen, E., Kblliker, R., Moakes,
S.R., Nicholas, P., Paoletti, M.G., Podmaniczky, L.,
Pointereau, P., Sarthou, J.-P., Siebrecht, N.,
Sommaggio, D., Stoyanova, S.D., Teufelbauer, N.,
Viaggi, D., Vialatte, A., Walter, T., Widmer, F., Wolfrum,
S., 2009. Conceptual foundations for biodiversity
indicator selection for organic and low-input farming
systems. Aberystwyth, Deliverable 2.1 of the EU FP7
Project BioBio. ISBN 978-3-905733-16-7. http://
www.biobio-indicator.wur.nl/UK/
Publications+and+deliverables/

Duru, M., Hubert, B., 2003. Management of grazing
systems: from decision and biophysical models to
priciples for actio. — Agronomie, 23, 689-703.

Georgiev, T., M. Christov, 1944. Pasture types in Bulgaria,
Ann. Report, Sofia University, 1; 181-217.

Herzog, F., R., Dirksen, J., Dormann, C.F., De Filippi, R.,
Frossard, E., Liira, J., Schmidt, T., R. Stéckii, R., Thenail,
C., van Wingerden, W., Bugter, R., 2006. Assessing
the intensity of temperate European agriculture at the
landscape scale. — Europ. J. Agronomy 24, 165-181.

Hodson, J.G., Montserrat-Marti, G., Tallowin, J., Thompson,
K., Diaz, S., Cabido, M., Grime, J.P,, Wilson, P.J., Band,
S.R., Bogard, A., Cabido, R., Caceres, D., Castro-Diez,
P, Ferrer, C., Maestro-Martinez, M., Perez-Rontome,
M.C., Charles, M., Cornelissen, J.H.C., Dabbert, S.,
Perez-Harguindeguy, N., Krimly, T., Sijtsma, F.J.,
Strijker, D., Vendramini, F., J. Guerrero-Campo, J.,
Hynd, A., Jones, G, Romo-Diez, A., de Torres Espuny,
L., Villar-Salvador, P.,, Zak, M.R., 2005. How much will
it cost to save grassland diversity? Biological
Conservation, 122, 263-273.

Kileijn, D., Kohler, F., Baldi, A., Batary, P, E. D. Concepcion,
E.D., Clough, Y., Diaz, M., Gabriel, D., Holzschuh, A.,
Knop, E., Kovacs, A., Marshall, E. J. P, Tscharntke, T.,
Verhulst, J,. 2009. On the relationship between farmland
biodiversity and land-use intensity in Europe. — In:
Proceedings of the Royal Society B, 276, 903-909.

Mayer, C. and Wytrzens, H. K., 1998. A multidisciplinary
framework for optimising the intensity of grassland
management in mountain regions of Austria. 2nd LSIRD
conference on livestock production in the European
LFAs, Bray, Ireland. December, 1998.

Meshinev,T., Apostolova,l., Georgiev, V., Dimitrov, V.,
Petrova, A., Veen, P, 2005. Grasslands of Bulgaria,
Final report on the National Grasslands Inventory
Project - Bulgaria, 2001-2004 (PINMATRA /2001/020),
p. 104.

62

Olale, E., 2011. The influence of market barriers and farm
income risk on non-farm income diversification. —
Journal of Development and Agricultural Economics,
3(8), 379-386.

Parr, J. F. et al., 1990. Sustainable Agriculture in the United
States. - In: Clive A. Edwards, R. Lal, P. Madden, R.
Miller, G. House (eds.) Sustainable Agricultural Systems.
Ankeny |A: Soil and Water Conservation Society, p. 52.

Partel, M., Bruun, H. H., Sammul M., 2005. Biodiversity in
temperate European grasslands: origin and
conservation. In: 13" Symposium on “Integrating
Efficient Grassland Farming and Biodiversity” Grassland
Science in Europe, 10, p. 666.

Reidsma, P.,, Ewert, F., & Alfons Oude Lansink, A., 2007.
Analysis of farm performance in Europe under different
climatic and management conditions to
improveunderstanding of adaptive capacity. Climatic
Change, 84, 403-422.

Swift, M. J. et al., 2004. Biodiversity and ecosystem services
in agricultural landscapes — are we asking the right
questions? — Agriculture, Ecosystem & Environment,
104, 113-134.

Yancheva, Ch., Angelova, S., Koeva, R., 2002.
Management of steppe habitats in pastures of the region
of Kaliakra reserve in Bulgaria; Grassland Science in
Europe, XIX-th. General meeting of EGFMultifunction
grasslands; La Rorihelle, France: 860-862.

Trisorio, A., Povellato, A., Bortolozzo, D., 2008. High Nature
Value Farming Systems in Italy: an Economic
Perspective . - In: Proceedings of the Conference Using
Evaluation to Enhance the Rural Development Value
of Agro-Environmental Measures®, Parnu, June 17-19.

Trisorio, A., Povellato, A., Bortolozzo, D., 2010. High Nature
Value Farming Systems in Italy: a Policy Perspective.
OECD Workshop: Agri - environmental Indicators:
Lessons Learned and Future Directions, 23-26 March,
2010, Leysin, Switzerland.

Acknowledgement: This study was supported by the EU
FP7 Project BIOBIO: Indicators for biodiversity in organic
and low-input farming systems, KBBE-2008-1-2-01,
Contract Ne 227161.

Cmamusima e npuema Ha 7.10.2011 2.
Peuerzenm - doy. 8-p Bnaducnae Monos
E-mail: vpopov_bg@yahoo.com



