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Abstract. Energetics is a key sector of the national Economy in Slovakia
and Serbia as well. The main objectives and priorities are reflected in the
strategic document "Action Plan on Energy Policy till 2035 with a view to 2050"
in Slovakia and in the Energy Development Strategy till 2025 with projections
till 2030 in Serbia. Both states increase their energetic security and self-
sufficiency by diversification of energy sources in favor of renewables and low
carbon technology deployment.

Agricultural biomass has the largest technical potential in Slovakia. It is
obtained from the direct production of field crops and energy plants as well as
from the 'rest" of farming and landscape maintenance (other biomass).
Slovakia has the potential and the appropriate climate for the cultivation of
energy plants and fast-growing trees/ Salix sp., Populus sp. and Robinia sp./
[3. vol 8, no. 2, pp. 47-55], [3, vol. 58, no. 4, pp. 651-662] and crops
/Miscanthus, Panicum, Sorghum/ /[3,vol. 9, no. 2, pp. 29-34.]. The most
suitable ecological conditions can be found in lowlands and highlands located
in warmer climate conditions and rather humid soils.

Slovak legislation set the condition for fast-growing trees on agricultural
land. The plantation can be established on soil that is classified in 5-9 quality
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category indicated by BPEJ code (number 1 represents the highest quality soll,
number 9 the lowest), contaminated soil; soil classified in 3 or 4 quality category if
it is located in floodplain, the soil is waterlogged or exposed to wind erosion (Act
No 34/2014 Coll.). Other potentially suitable areas include fallow lands and
unused agricultural soils. The acreage of the fallow land in Slovakia is about
13,312.51 ha and the unused agricultural soils represent 15,575.85 ha [11.].

The highest share of the both areas can be found in Banské Bystrica
region. Sensitive areas (contaminated soils) are suitable for fast-growing trees,
due to the fact that they are excluded from food production. The sensitive
areas are located in territory of Upper Nitra, Zilina, RuZomberok, Banské
Bystrica, Ziarska valley (Ziar), JelSava and Hadava. The largest identified
areas suitable for agro-energy crops in Serbia are unused agricultural lands.
Degraded land, which could also be used as a source of biomass for biofuels,
is also present but in significantly lower amount.

The added benefit is the remediation of polluted soils and minimizing of
degradation caused by surface resource exploitation. The fertile and moderate
degraded agricultural land provides suitable conditions for agro-energy crops
(such as Miscanthus) biomass production for energy and ecoremediation
purposes. Production of agro-energy crops may improve the quality of life in
rural areas, reduce poverty and prevent social and environmental degradation
supporting the diversification of rural economy.

Keywords: agro-energy crops, energy policy, fast-growing trees,
Slovakia, Serbia

Introduction. The energy policy of the EU is based on reducing all kinds
of energy, increasing its efficiency in production and in consumption in each
sector, curbing the use of fossil energy resources and their compensation of
renewable resources of energy. Renewable non-fossil energy resources is
wind, water, geothermal, solar, soil, air, landfill and sewage gas and biogas
and biomass energy. The European Commission in 2014 formulated a new
goal in the area of energetics, which would to be applied till the 2030. They are
following:

e reduction of greenhouse gas emissions by 40% /below the level of
1990/, which is necessary to reach through applying of the measures in
member states of the EU.

Obligatory aim fot the whole EU

e secure the transition on competitive, safe and sustainable energy
system, which is energy from renewable resources;

e raise the energetic efficiency, its improving contributes to filling all
goals of energy policy of the EU;

e introduce anew system of management. incoming from national
plans for competitive, safe and sustainable energetics.

Biomass such as renewable resource of the energy, does not have on
the EU level separate obligatory policy. It is considered as an applied policy of
the EU, which obliging criteria and recommendations for Europe have been
implemented to action plans of all member states. In Slovak republic the
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energy policy is managed by National action plan for energy from renewable
resources, which was elaborated based on the directive of European
parliament and the Council /2009/28/ES.

Broadly, the topic of the renewable energy resources was integrated in
Rural Development Program 2014-2020. More specifically, Biomass Action
Plan 2008-2013, Strategy of higher use of the renewable energy resources in
Slovakia and Strategy of energy security of Slovakia till 2030 have been
adopted. The overall strategic goal is to increase the share of renewable
energy resources on total gross energy consumption by 20% in EU countries.
For Slovakia, the specific goal was set at 14% of the share (11,3% share in
2011) till 2020.

The Republic of Serbia has adopted to implement various directives in
the field of renewable energy sources, and in accordance with Directive
2009/28/E3 Serbia accepted binding targets for member states of the
European Union to ensure that renewable energy by 2020, account for 20% of
gross final consumption at EU level; also, in the same period, Serbia accepted
to improve energy efficiency for 20%. In accordance with Directive 2009/28/E3
and the Decision of the Ministerial Council of the Energy Community
(18/10/2012), Serbia has set itself the ambitious target of 27% RES in gross
final energy consumption in 2020, and in relation to that goal adopted
significant number of laws and administrative provisions [6, p. 42-57. ].

For the human the biomass were before the industrial revolution
predominant type of the energy, later, after the introduction of technologies based
on combustion of the oil and gas, interest about its consumption declined rapidly.
Nowadays, biomass from agriculture, forestry and organic communal waste has
strategic importance. The reason is reducing world reserves of fossil energy
resources, but also the prediction of the consequences of climate changes,
awaiting, severe economic, environmental and social consequences [1, p. 74.].
Finally, it is also the interest of the consumer society about cheaper solution of
energy consumption, while various forms of biomass are accessible and for its
growing and processing relative low costs is needed.

In recent years in the number of countries /Poland, Spain, Italy, Great
Britain, Romania, Lithuania, Hungary and not least also Slovakia/ are
developing bioenergetics systems, where at the beginning biomass is
purposefully grown, from which are split firewood /pellet, briquette and others/
produced, which combusted a used for heat production, or gassed and use for
gas production.

In the Slovak Republic, according the statistical office of Slovakia SR
12013/, fast growing plants and ground woods had been growing at 676,01 ha
of arable land, whereby this area should rise on 213 000 ha by 20130.

Slovak legislation sets the condition for growing fast-growing trees on
agricultural land. The plantation can be established on soil that is classified in
5-9 quality category indicated by BPEJ code (number 1 represents the highest
quality soil, number 9 the lowest); contaminated soil; soil classified in 3 or 4
quality category if it is located in flood plain, the soil is waterlogged or exposed
to wind erosion (Act No 34/2014 Coll.).
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The aim of the paper was to analyze the potential of abandoned and
degraded land in Slovakia and Serbia with the focus on determining the
quantity of such land and its potentials for agro-energy crops cultivation and
biomass production.

Materials and methods. The maps representing areas of individual
types of land use were created in Arcview 3.2 software based on data
obtained from [11].

Obtaining relevant data to assess the presence of abandoned agricultural
and degraded land in the Republic of Serbia was done from multiple sources which
include relevant literature, data from the Statistical Office of the Republic of Serbia,
Corine Land Cover data, remotely sensed data, field data and other. Comparation
of data collected through two agricultural censuses has been done with the aim of
determination of the amount of abandoned agricultural land. Data for sizes and
locations of land degraded through surface resource exploitation was obtained
through remotely sensed data and with the use of Google Earth. For every site
where determining of the precise location was possible all data was transferred in
GIS with ArcMap.

Results and Discussion. Fast-growing trees, mainly willows and
poplars and perennial grass Miscanthus are expected to play a big role in
Slovak renewable energy policy, due to the fact that they are suitable for our
agro-ecological and economic conditions. The most suitable ecological
conditions can be found in lowlands and highlands located in warmer climate
conditions and rather humid soils [11.]. The land used for energy cropping is a
natural resource, comprising soil, minerals, water and biota. As such it plays
an important role in delivering valuable ecosystem services, such as
supporting the cultivation of biomass for food, energy and other products, and
regulating the environment.

Other potentially suitable areas include fallow lands and unused
agricultural soils. The acreage of the fallow land in Slovakia is about 13,312.51
ha and the unused agricultural soils represent 15,575.85 ha [11.]. The highest
share of the both areas can be found in the Banska Bystrica region (Fig.1).
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Fig. 1. Acreage of fallow land in Slovak counties (based on data from
VUPOP and according to Hauptvogl 2015)
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Fig. 2. Acreage of unused agricultural soils in Slovak counties [ha]
(based on data from VUPOP and according to Hauptvogl 2015)

Sensitive areas (contaminated soils) are suitable for fast-growing crops,
due to the fact that they are excluded from food production. The sensitive
areas are located in territory of Upper Nitra, Zilina, Ruzomberok, Banské
Bystrica, Ziarska valley (Ziar), JelSava and Hagava (Fig. 3).
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Fig. 3. Location of sensitive areas in Slovakia (based on data from
VUPOP and according to Hauptvogl 2015)

The analyzed area shown in Figure 1-3 evidence that Slovak republic
dispose significant area by extension suitable for establishing plantations of fast-
growing energetic crops. \We would like to alert on reality, that growing so called
energy crops by plantation method might threat recuperative potential and
ecological stability of the area. Growing cycles /56 triennial cycles/ durate 15-20
years, hovewer the area might be threated by water circulation changes,
requirements on higher inputs and by pests. Concentrated growing of the biomass
might affect also rural regions, which actually are exploited by monopoly suppliers
of the energy, without the possibility of farmers significantly affect the price.
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This is also the reason, why we have focused on alternative models for
instance integrated food-energy system, which was proposed by Sachs et al.
in 1991 and it is supported by the FAO via the promotion of international
technical consultations. Integrated Food-Energy Systems optimalizes the
relation /synergy/ between the crops assigned for production of food and crops
growing for energy purposes, as well as substrates becoming from breeding of
the livestock /fish eventually/. Futhermore, system uses agroindustrial
Technologies /gassificatin, anaerobic digestion/, which enables processing of
secondary products, recyclation and economic use production residues. It
could be argued, that in such a system would be conflict of interest betwen the
producers of the food and energy crops.

There must clearly decide the farm management, according the
technological and economical opportunities and local conditions, how much
acreage of the area will assign for growing the crops for food or energy use.
This is combined system of resources in which the inputs and additional
energy for growing the crops do not increase and in crop rotations are
incorporated also intercrops, feed and energy crops. In the system, there is
nothing considered as a waste / which remain as a result of the one process is
starting product for another process.

Data on unused agricultural land, as well as differences among different
parts of Serbia are shown in table 1. A total of 424.054 ha, which is about 5%
of the territory of Serbia, represents agricultural land which currently not being
used [7, p. 51-55.].

1. Unused agricultural land in different parts of Serbia

\ Region \ Unused Area (ha) |
Belgrade region 12 076
Vojvodina 72 313
Sumadija and Western Serbia 141 220
South and Eastern Serbia 198 445
Total 424 054

Comparing previous available data with data from the recent agricultural
census indicates that the percentage of unused agricultural land is rising. This
is also evident in data obtained from Corine land cover for year 1990 and
2000, table 2.

2. Corine land cover changes between 1990-2000

| Land cover type Detected change |
Artificial areas Increase of around 4000 ha
Agricultural areas Decrease of around 8000 ha
Forests and semi-natural areas Increase of around 2000 ha

Regarding ash dumps and surface coal and mineral exploitation, there
are around 1 500 ha of ash dumps area, close to 80 000 square kilometres of
degraded areas associated with surface coal exploitation, and around 30 000
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square kilometres of degraded areas associated with surface mineral
exploitation, Fig. 4 [7, p. 51-55].
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Fig. 4. Locations of surface coal and mineral exploitation in Serbia

Conclusions. Energy policy of the Slovak republic is based on reducing
consumption of all kinds of the energy, increasing its efficiency in production
and consumption in each sector, limitation of use of fossil resources and its
compensations by renewable resources of energy. It is governed by the
National action plan for energy from renewable resources /2010/. Slovakia has
potential and suitable climate for growing the energy crops, fast-growing crops
| Salix sp., Populus sp. a Robinia sp.,Paulownia sp./ a bylin /Miscanthus,
Panicum , Sorghum/ The most suitable ecological conditions can be found in
lowlands and highlands located in warmer climate conditions and rather humid
soils [11.].

Slovak legislation set the condition for fast-growing trees on agricultural
land. The plantation can be established on soil that is classified in 5-9 quality
category indicated by BPEJ code (number 1 represents the highest quality soil,
number 9 the lowest); contaminated soil; soil classified in 3 or 4 quality category if
it is located in floodplain, the soil is waterlogged or exposed to wind erosion (Act
No 34/2014 Coll.). Other potentially suitable areas include fallow lands and
unused agricultural soils. The acreage of the fallow land in Slovakia is about
13,312.51 ha and the unused agricultural soils represent 15,575.85 ha [11.]

The largest identified areas suitable for agro-energy crops in Serbia are
unused agricultural land, the presence of degraded land, which could also be
used as a source of biomass for biofuels is also present but in significantly
lower amount. Total possible available land for agro-energy crops in Serbia is
close to 440 000 ha. For this land to be used as source of biomass for biofuels
it is necessary to determine their spatial characteristics, more precisely their
exact locations and sizes of specific sites. This can be achieved through
further and more detailed remote sensing with field validation.

Considerable scope for acquisition of agricultural biomass we see even in
changing the management on the farm and to the adaptation of the model
Integrated Food — Energy Systems that optimizes the relationship / synergy /
between crops destined for food production and grown for energy purposes , as
well as substrates derived from breeding livestock . The system also uses
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agroindustrial technology / gassification , anaerobic digestion / enabling the
processing of by-products , recycling and economical use of production residues

This research was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia and the Electric Power
Industry of Serbia through the project TR31078 “Ecoremediation of degraded
areas through agro-energy crops production” and project of bilateral
cooperation between Serbia and Slovakia SK-SRB-2013-0031: “Revitalization
of small agricultural farms through energy crops cultivation and biomass
production (RE-BIO)’.
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ArPOPECYPCU B EHEPFETUYHIX NONITULI CNTOBAYYUHU TA CEPEBIT

E. MapicoBa,
€. MinoBaHoOBiI\u,
3. KOpekoBa,
M. Mapic,

. Opasiy,

Y. PapoeBiy

AHomauisi. EHepeemuka € K/1to408UM CEKMOPOM HaUjOHasIbHOI eKOHOMIKU
8 Cnoeay4quHi ma Cepbii. OcHosHi uini 0 npiopumemu eidobpaxeHi &
cmpameeaidHomy 0oKymeHmi «[1naH Oili 3 eHepaemuyHor nosimuku 0o 2035 poKy 3
nepcrniekmugoro 00 2050 poky» e CnoeayyuHi, i 8 «Cmpameeii po3sumky
eHepeemuku 00 2025 poky 3 npoeHo3amu Ao 2030 poky» e Cepbii. Obudsi
Oepxxasu 36inbWyrOmMb C80K eHepeemuyHy 6esneky U camodocmamHicmb
winsixom ouesepcuchikauii dxxepen eHepeail Ha Kopucmbe 6i0HO8/08aHUX Oxepen
eHepeaii ma erposad)XeHHs1 HU3bKOo8Yyaneuesux mexHosoaill.

Cinbcbkoeocnodapceka biomaca mae Halbinbwuli mexHiqHul nomeHuyjan y
CriosayyuHi. fi ompumyromb 3 6e3rnocepedHbo20 8UPOBHULUMEa M0/1bOBUX
Kynbmyp ma eHepaemuy4HuUx yCmaHOo80K, a maKkoX 6i0 «8iOrNOYUHKY» CiflbCbKO20
eocrnodapcmea U naHOwWaghmHo20 0bc¢ry208yeaHHs (iHwor 6iomacu). Cnosa4y4yuHa
Mae nomeHujan i 8idrnosiOHul Knimam 0551 8UPOULY8aHHS eHep2emuUYHUX POCIIUH i
weudkopocnux depes (Salix sp., Populus sp. and Robinia sp.) [3. vol 8, no. 2, pp.
47-5], [3. vol. 58, no. 4, pp. 651-662] i 3epHosi Kynbmypu /Miscanthus, Panicum,
Sorghunmv/ /[3. vol. 9, no. 2, pp. 29—-34.]. Halbinbw npudamHi eKkosoaidHi ymosu
MOXymb 6ymu 3Hali0eHi 8 HU3UHax | UCOYUHaXx, poamauwosaHux y binbw mennux
KriMamu4Hux ymosax i QocmammHbO 80/102UX IPpyHmMax.

Crnosauybke 3aKkoH0dascmeo ecmaHogusio ymosu Onsi WeudKo 3pocmaroyux
0epee Ha cinbcbkoaocrnodapchkux 3emnsx. [naHmaujs moxe 6ymu ecmaHoesieHa
Ha rpyHmi, aKul Knacugikyembcsi 6 5-9 kameeopii skocmi, 3a3HayveHiti BPEJ
koOom (Homep 1 npedcmassisie 8UCOKY SKICMb IpyHmMy, HoMep 9 — HalHUXYY),
3abpyOHeHuul rpyHm; rpyHmu nodinsomscsi Ha 3 abo 4 kamez20pii sKocmi, SKW0
80HU po3mawosaHi & 3arinasi, 3abosiodeHi abo niddarombcs eimposili eposii
(3akoH Ne 34/2014 Coll.). IHwi nomeHujliHoO npudamHi palioHU 6KIYarmb
rnoknadu (i HeguUKopUCMOoBY8aHUX CiflbCbko20CrnodapchbKux 3emerb. [nowa nocigy
Ha nepenozosux 3emensx e Crnosa4y4yuHi cmaHosums 6nu3bko 13,312.51 ea U
HesuKopuCMaHUX CinbCbKoa20crnodapchKux rpyHmie —15,575.85 ea [11].

Hadisuwly 4acmky o06ox obnacmeli MOxHa 3Halmu e micmi baHCbka
obnacme — bucmpuus. Yymnusi OinsiHku (3abpyOHeHo20 rpyHmy) nidxo0sims Ons
weudkopocnux 0epes, Yepe3 me, W0 80HU BUKITIOYEHI 3 8UPOBHUYUMEa xap4oeux
npodykmie. Yyminusi OinsHKU po3mawosaHi Ha mepumopii BepxHboeo Himpa,
XuniHa, Pyxxombepok, baHcbka bucmpuus, Kapceka donuHu (Ziar), Enwasa i
Xacaea. Halbinbwumu  6yno  eusHadyeHo  obnacmi, npudamHi  Ons
agpoeHepaemuqHUX Kynbmyp — HEeUKopUuCMaHi CiflbCbKko20CrnodapchbKi 3emri 8
Cepbii. [JeepadosaHi 3emni, SKi mex Moxymb 6ymu eukopucmaHi sik dxeperno
b6iomacu 0ns eupobHuumea Obionanuea, € MaKOX, ane 6 3Ha4yHO MeHWIl
KiribKkocmi.
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Ljodamkoeoto nepesazo0 € peKkynbmusauis 3abpyOHeHuUx rpyHmie i
38e0eHHs1 00 MiHiMymy Oezpadaujl, 8UKIUKaAHUX eKCryamaujero rnoeepxHesux
pecypcie. Podrouyi i nomipHo OezepadosaHi CinlbCbko2ocrnodapchki yeidds 3abesre-
yylome crpusmnuei ymosu Onsi a2pOeHepeemuyqHUX Kynbmyp (makux sK
Miscanthus) eupobHuuymeo 6iomacu Ons eupobHuumea eHepeii ma ekope-
Kynbmusauji. BupobHUUMEO agpo-eHep2emuyHUx Kysabmyp MOoxe crpusmu
MOMWEHHIO SKOCMI XXUMMS 8 CiflbChKili MiCUe8oCmi, CKOpOYeHHK 6iOHOCmI U
3arnobicaHHIO  coyjaibHOI ma  eKosoeiyHoi  Oeepaldauj, ska nidmpumye
ousepcucpikaujto CirlbCbKOI' €KOHOMIKU.

Knroyoei croea: aepoeHep2emu4dHi Kynbmypu, eHep2emuy4Ha
nosnimuka, weudkopocii Oepesa, Cnosay4yuHa, Cepbis

ArPOPECYPChbI B 9HEPIETUYECKOU NONUTUKE
CJITOBAKUU U CEPBUU

E. MapucoBa,
E. MunoBaHoBu\v,
3. KOpekoBa,
M. Mapwuc,

. Opa3sunuy,

Y. PapoeBuy

AHHOMayus. SHepaemuka s8/19emcsi K/1o4eebiM CEKMOPOM HalUOHaslb-
Holi akoHoMmuKku & Cnosakuu u Cepbuu. OCHosHble Uenu u npuopumemsl
ompaxeHbl 8 cmpameaudyeckom OokymeHme «[llnaH Oelicmeul o
3Hepeemu4yeckol nonumuke 0o 2035 2oda ¢ nepcriekmueoli 0o 2050 2oda» &
Cnosakuu u e «Cmpameauu passumus 3Hepeemuku 0o 2025 2oda ¢ npoeHo3amu
0o 2030 eoda» e Cepbuu. Oba eocydapcmea yeenuqusarom C80H
3Hepeemuyeckyto besonacHocmb U camMoOoCcmamoyHoCmb rnymem Ousepcu-
cbuKkayuu UCMOYHUKO8 3HepauU 8 rNosb3y 80306HOBISIEMbIX UCMOYHUKOS 3HepauU
U 8HEOpeHUs HU3Koyanepolucmbix mexHonoaudl.

CenbckoxossticmeeHHas 6uomacca umeem Haubosbwuli mexHuU4yecKul
nomeHyuan e Cnosakuu. Ee nony4yarom u3 HernocpedcmeeHHo20
npou3sodcmea nosnesbix Kynbmyp U 3HEP2emMuU4YecKUx yCmaHO80K, a makxe
om «omodbixa» CefibCKo20 Xxo03slicmea U JlaHOwWagpmHo20 obcnyxusaHus
(6uomaccel). Cnosakusi umeem rniomeHyuan u 6nazonpusmdeili Knumam 018
gblpawusaHus aHepeemuyeckux pacmeHuli u 6eicmpopacmywux O0epeebes
/Salix sp., Populus sp. and Robinia sp./ [3. vol 8, no. 2, 47-55 [3. vol. 58, no.
4, pp. 651-662] u 3epHossie Kynbmypsbl /Miscanthus, Panicum, Sorghum/ [3.
vol. 9, no. 2, pp. 29-34.]. Haubosnee nodxodsauwjue aKonoau4yeckue ycrosus
moaym 6bimb Hali0eHbl 8 HU3UHax U 8038bILIEHHOCMSX, PAacrofIOXEHHbIX 8
6os1ee mennbix KNUMamu4eckux ycrnogusix u 60cmamoYHO 8/1aXKHbIX MoyYyeax.

Cnosaukoe 3akoHodameslbcmeo ycmaHosusno ycnoeusi 0ns 6bicmpo
pacmyuwux 0epeebeg Ha CeJIbCKOX035UCmeeHHbIX 3emnsx. [lnaHmayus
Moxem 6bImb ycmaHo8J/IeHa Ha 2pyHme, Komopbll Knaccuguuyupyemcsi 8 5—
9 kameeopuu kayecmea, yka3aHHol BPEJ kodom (Homep 1 npedcmasnsiem
8bICOKOE Kayecmeo ro4yebl, Homep 9 — HU3KOe) 3agpsi3HEHHas ro4yea; rno4ebl
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Oenamcs Ha 3 unu 4 kKamea2opuu Kka4ecmea, ecsiu OHU PacrosioXeHbl 8 rotme,
3abonovyeHHble unu nodsepeaaromcs eemposoli 3po3uu (3akoH Ne 34/2014
Coll.). Opyeue nomeHyuanbHO npu200Hbie palioHbl 6KIYarm 3anexu u
Heucrnonb3yembiX CeflbCKoxXo3siicmeeHHbIx 3emesnb. [lnowjadb nocesa Ha
3anexHblx 3emnsx e Cnoeakuu cocmasnssiem okono 13,312.51 ea u
Heucrnosb308aHHbIX CeJIbCKoXo3slicmeeHHbIx noye — 15,675.85 ea [11].

Camyto ebicokyro 0Oonto obeux obnacmeli MOXHO Halmu e eopode
baHcka obnacmb — Beicmpuua. HYyecmeumernbHble yd4acmku (3agpsi3HeHHOU
rnoysenl) nodxodssim 0nsa 6bicmpopacmywux Oepesbes, MOMOMY, 4YmoO OHU
UCKMToYeHbl u3 npou3godcmea nuwiesbix Mnpodykmos. YyscmeumesibHble
ydacmku pacrionioxeHbl Ha meppumopuu BepxHeeo Humpa, XXunuHa,
Pyxombepok, baHcka Beicmpuuya, Kapcka donuHsl (Ziar), Enwasa u Xacasa.
KpynHeliwumu 6binu  onpedeneHbl obpacmu, npu2o0Hbie 0Ons  aegpo-
3Hepeemu4eckux Kynbmyp — HeuCrosb308aHHbIE CEJIbCKOX03AUCMEeHHbIe
3emnu e Cepbuu. [JeepaduposaHHble 3eM/U, KOmopblie makxe moaym 6bimb
ucriofnib30o8aHbl 8 Kayecmee UCMOYHUKa 6buomaccbl 0Onsa npou3sodcmea
6uomonnusea, makxe ecmb, HO 8 3Ha4UMesIbHO MeHbWEeM Kosludecmse.

LornonHumernbHbIM NpeuMyuecmeom s18515emcsi peKynbmusauyusi 3agpsis-
HEHHbIX ro4e u ceedeHus K MuHuUMymMy Oeepadauuu, ebi3gaHHbIX aKcrnyamauuel
108epPXHOCMHbIX pecypcos. [1100opodHble U  ymepeHHo-Oez2paduposaHHbIe
cernbcKoxossilicmeeHHble y200bsi obecrieqyusarom br1a2onpusimHelie ycrnosusi 0ns
agpo-sHepeemuyeckux Kynbmyp (makux kak Miscanthus) npou3sodcmeo
6uomaccel 0ns npousgoOcmea 3Hepauu U 3Kopekynbmusauyuu. Npouzso0cmeo
agpoaHepeemuqeckux Kynbmyp MOXxem crocobcmeogsame yry4HWeHU Ka-
yecmea XU3HU 8 CeslbCKol MecmHocmu, cokpauweHuto 6edHocmu u rnpedomepa-
WeHuro coyuanbHol U 3Kkonoaudeckol Oeepaldayuu, komopas rnoddepxusaem
ousepcuchukayuro ceslbCKoll 3KOHOMUKLU.

Knroyeeble crioea: aepoaHepzemuyeckue Kyrbmypbl, 3Hep2emu-
yeckasi nosilumuka, 6bicmpopacmyujue depeebsi, Cnoeakusi, Cepbus
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Abstract. The objective of the article was to analyze how the share of
agricultural credits changed in the credit portfolio of Polish cooperative banks
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