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BIOENERGY PRODUCTION ON AGRICULTURAL LAND IN SLOVAKIA

The potential of bioenergy accumulation and production of Slovakian agricultural soils was derived. Energetically
most productive are the soil types like Chernozems (88.6 GJ.ha™) and Mollic Fluvisols (76.14 GJ.ha™). The least energy
amount generate Gleys, Organosols, Solonetzes and Lithosols (31.63 GJ.ha™). Energy accumulated in farmland exploita-
bility by plants cropped is variable depending from soil representative and its properties. The lowest exploitability was
found at Cambisol (0.7-1.8 %), the highest at Regosols (3.1-7.0 %).
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Buyex JIk., Tucusik A. A. BAOOHEPTETUUECKOE MPOAYIIMPOBAHUE HA CEJIbLCKOXO35M-
CTBEHHBIX 3EMJISIX CJIOBAKUHA

Paccuntan OMOZHEPreTHYECKUI MOTEHIMAN HAKOIUIEHHS M TPOAYKTUBHOCTH CIJIOBAIIKUX CEJbCKOXO3SHCTBEHHBIX
104B. DHEPreTHUeCKH HauboIee MPOAYKTHBHBIMH SBIISIOTCS TAKME THIBI 1OuB, Kak YUepHosemsl (88,6 T'/lx/ra™) u
Mok ®mosuconu (76,14 TJix/ra™). Hanmenbmmm SHEPTeTHYEeCKUM TpoaynrpoBaHueM obmanarot [meecomn, Opra-
Hocoumu, Comontsl 1 Jlutocomn (31,63 I'Jlx/ra™). OHeprusi, KOTopasi HaKaIUIMBAETCS B CEIbXO3YTOAUAX PACTCHUSIMH, Ba-
pbUpYyeTCs B 3aBUCHMOCTH OT TIPEACTABICHHON MOYBHI M €€ cBoicTB. Camast Hu3Kasi HAKOITUTENIbHAS CIIOCOOHOCTH OblTa
naiinena B Kam6uconsix (0.7-1.8%), a camas Boicokast B Perocossix (3.1-7.0%).

Kniouessle cnoea: >HEpreTHIECKHE MapaMeTphl MOYBBI, SHEpPreTHYecKas IPOAyKTUBHOCTb, CEIIbCKOX03sHCTBEHHbIE
3eMIIH

Binuexk k., Jlichak A. BIOEHEPTETUYHE IPOJAYKYBAHHSI HA CLJIbCBKOTI'OCIIOJAPCBKUX
3EMJUISIX CJIOBAYYUHHU

Po3paxoBanuii OioeHEepreTHYHUI MOTEHIial HArpOMaJPKEHHsI 1 NPOAYKTUBHOCTI CJIOBAI[bKHX CLIBCHKOIOCIIONAPCh-
KHX IpyHTiB. EHepreTHuHo HaiiGinbIn MPOIYKTHBHAME € Taki THIH IpyHTiB, sk YopHosemu (88,6 I'lx/ra™) i Mommik
®mosicori (76,14 T'Jlx/ra™). HaiiMeHIIIM eHepreTHIHHM MPOLyKyBaHHAM BOJIOAi0TH 'meecomi, Oprarocosi, Comnonmi i
Jlitoconi (31,63 TJlx/ra™). Exeprisi, 10 HAKOMAYYETHCS B CUIBIOCIYTIUISX POCIHHAME BAPIIOETHCS B 3alIEKHOCTI Bil
MIPEACTAaBICHOTO IPYHTY 1 Horo BractuBocTell. HaliHibk4a HakomudyBalbHA 3MaTHICTH Oyna 3Hainena B Kambicomsax (0.7-
1.8%), a HaitBuia B Perocossix (3.1-7.0%).

Kniouogi cnoga: enepreTuyHi TapaMeTpH IPYHTY, €HEpreTHYHA ITPOyKTHBHICTh, CLITBCHKOTOCTIONAPCHKI 3eMTi

Introduction possibility to express various changes and ac-
Through plants microorganisms and humus tions by energetic units (J, kJ, GJ and similar).
considerable amount of transformed solar ener- Material And Methods
gy is accumulated in soil, this energy is being When assessing potentially possible crop

consumed for continuous development of soils  bioenergy production, depending from soil rep-
and their productivity. Biogeocoenoses as resentatives and characteristics, our starting
selfregulated systems represent energetic unity point was natural phytomass production (over-
of mutual reactions among the lowest atmos- head part and roots) of plant associations recal-
phere layer, plant, soil, microorganisms and an-  culated to energetic units. Database was primary
imals. l.e. if we want to regulate useful biomass background, it included real assumptions of ten
synthesis (food, fodder, etc.), we must know main crops grown in Slovakia on arable land
basic rules of energy flow and transformation in  and yields of grassland determined for the soil
particular natural biocoenoses and agrocoe- quality indexes — Bonited Pedo-Ecological
noses. Bioenergetics significant advantage isthe  Units BPEU [6]. Based on typical cropping
structures by the BPEU [7] and mentioned real

© Bimuek Ix., Jlicasax A., 2011
58



Bicuuk XHY imeni B. H. Kapaszina. Cep.: Exonoris. — 2011, — Ne 944, Bur. 6

biomass production assumptions recalculated
for dry mass [3], for every of BPEU was calcu-
lated its bioenergy productivity potential for
whole crop production. By the codes into the
BPEU characterizing adequate soil properties,
by help of software filters by use of arithmetic
mean, productivity energetic parameters were
calculated for the soil types, sloping categories,
stoniness, texture and climatic regions, respec-
tively.

Results And Discussion

Soil organic compounds energy is assessed
by biological C cycle in the ecosystems of bio-
sphere. From former empiric calculation is re-
sulting, every organic C kg is corresponding to
energy supply 41868 kJ in average, whereby
there are considerable differences in the particu-
lar ecosystems. This energy is a result of many
complicated photosynthesis processes and activ-
ities of organisms. This introduces only 2 to 5 %
energy used by green plants at photosynthesis,
i.e. approximately 0.01 to 0.02 % of solar ener-
gy coming to soil surface. With died organic
remains enters soil energy in the form of chemi-
cal structures in organic compounds. At the hu-
mification coefficient value 0.4 this represents
annual energy accumulation in soil humus ap-
proximately 8.37.10° to 41.87.10° kJ.ha. Just
this value of inner energy is annually supple-
mented into soil due to biological substance ex-
change between soil and organisms. Contempo-
rary with humus formation part of the organic
matter is mineralized, this is associated with en-
ergy release [4].

When assessing, 1 gram of soil humus con-
tains 19.22 kJ energy [5], for the soil types can
be determined their approximate energetic po-
tential as follows:

Soil type GJl.hat
Regosol 770 -1730
Luvisol 1630 - 3650
Solonetz 1350 - 2880
Haplic Luvisol 2300 - 3460
Rendzina 1920 - 4230
Fluvisol 2880 - 6730
Cambisol 2880 - 7690
Chernozem 3460 - 5960
Mollic Fluvisol 3840 - 11500

59

These values are approximately presenting
energy accumulated in soil through soil humus.
So they are potential energy source fore plant
ecosystem and soil edaphon. It is logical, in the
process of soil organic matter formation is not
consumed all the energy accumulated in soil.
Energy amount transformed through soil into
plants is in various soil and climatic conditions
variable. According energy amount accumulated
in crops, in this way it is possible to assess pro-
duction and bioenergetic soil potential.

Real soil bioenergetic potential in Slovakia
in association with implemented system of
farming — primarily structure of cropping sys-
tem structure and soil use in given types of land,
expressed through crop biomass, is for every
soil other. Principally can be stated, that with
increasing soil fertility is increased bioenergetic
potential, too.

In particular expression, based on our recal-
culations on farmland, most bioenergy from
the crops grown was produced on soils of cher-
nozemic type (88.06 GJ.ha™) and Mollic Fluvi-
sols (76.14 GJ.ha™). Least bioenergy was pro-
duced in Gleys, Organosols, Solonetzes and
Lithosols (31.63 GJ.ha™).

Energetical potential of soils and plants can
be positive influenced by man only with addi-
tional energy input (agro technics, fertilizers,
etc.). With such progress can be reached the bet-
ter results in biomass production also on the less
productive soils.

An example is e.g. the map “Farmland Cat-
egorization by Plant Bioenergetics Production”,
where farmland is divided into following
groups:

e bioenergy very low production (under 141
GJ.hat) — 29 % farmland

e bioenergy low production (141-176 GJ.ha™)
— 24 % farmland

e bioenergy medium production (176-212
GJ.ha™) — 20 % farmland

e bioenergy high production (212-247 GJ.ha™)
— 20 % farmland, and

e bioenergy very high production (above 247
GJ.hah).

Soil Science and Conservation Research In-
stitute Bratislava ows and utilizes also complet-
ed databank, in which to every of BPEU is as-
sociated potentially possible supplemental ener-
gy deposit from the biomass produced.
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Legend: 1 — Chernozem, 2 — Phaeozem, 3 — Fluvisol, 4 — Orthic Luvisol, 5 — Albic Luvisol, 6 — Pseudogley,
7 — Regosol, 8 — Cambisol, 9 — Rendzina, 10 — Gley, Organosol, Solonetz, Lithosol, Podzol

Fig. 1 Real bioenergy production of plants by soil types
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Fig. 2 Farmland categorization according to plant bioenergy production

It seems, that exploitability of energy ac-
cumulated by crops in farmland is variable,
depending from soil representatives and soil
characteristics. The lowest exploitability was
observed at Cambisols (0.7-1.8 %), the highest
one at Regosols (3.1-7.0 %), this is corre-

sponding with the recently published works (2-
5 %).
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KOMILIEKCHA OLIHKA EKOJIOTTYHOT'O CTAHY BOJHUX OB’CKTIB
( HA IPMKJIAI BACEWHY P. CIB. IOHEILb)

Y3aranpHEHO Pe3yJIbTaTH KOMIUIEKCHUX JOCIIKEHb JUIsl OLIHKH €KOJIOTTYHOTO CTaHy BOJIHHUX 00’€KTiB OaceiHy
p. CiB. lonens, ski mpoBoxmtuck y 2002, 2003, 2005, 2006 ta 2010 p.p. KoMIuiekcHy OIIHKY €KOJOTiYHOTO CTaHy
3IIHCHEHO MIITXOM BHKOPHUCTaHHS HA0Opy MOKAa3HUKIB SIKOCTI a0ioTHaHOT ((hi3nko-XiMivHi) 1 6ioTnaHOT (6i0I0TivHI,
€KOTOKCHKOJIOTIYHI) CKJIAOBUX E€KOCHCTEMH pidKkoBOro OaceifHy. IlokazaHo HEOOXiTHICTH OTPUMAaHHS CYKYITHOI
iH(popMarii Mmoo cTaHy PI3HUX B3a€EMO3AJICIKHUX MPUPOTHUX 00’€KTiB (TIOBEpXHEBI, MiA3€MHI BOIW, JOHHI BigKiIa-
JICHHS, TpyHTH) Ta ()aKTOPiB BIUIMBY Ha HUX /I BUKOPHCTaHHS OTPHUMAHMX JIaHUX TIPH 311 CHEHHI BOJJOOXOPOHHHUX
3aX0JliB, CHIPSIMOBaHHUX Ha OOMEKEHHS! HETaTHUBHOTO BIIMBY Ha HABKOJIHMIIHE IIPUPOIHE CEPELOBHIIIE.

Knrouosi croea: KomiuiekcHa OIiHKA, €KOJIOTIYHUAN CTaH, (i3UKO-XiMiuHi, 0I0JOTI4HI, €KOTOKCHKOJIOTIYHI 10~
Ka3HUKH, IIOBEPXHEBI BOJIH, Mi[3¢MHI BOJIH, JTOHHI BiJK/IaIcHHsI, IPYHTH, a0l0THYHA 1 OI0THYHA CKIIQJ0BI

KpaiiniokoBa A. H., Yucrsakosa E. O., KpaiiniokoB A. H.

KOMIIJVIEKCHASA ONEHKA 39KOJIOTTHYECKOI'O COCTOAHUSA BOJHbBIX OB BEKTOB
(HA ITIPUMEPE BACCEMHA P. CEB. JOHEN)

O00011IeHbI Pe3yIbTaThl KOMIUIEKCHBIX UCCIISIOBAHUN ISl OLIEHKH 3KOJOTHYECKOr0 COCTOSHHS BOIHBIX OOBEK-
ToB Oaccelina p. Ces. Jlonern, kotopeie poBoauirchk B 2002, 2003, 2005, 2006 u 2010r.r. KomiuiekcHas orieHKa
9KOJIOTMYECKOT0 COCTOSHMSI OCYIIECTBJICHA MyTeM HCIOJb30BaHMsl Habopa nokasaTesell KadecTBa aOMOTHYECKON
(bu3nuKo-xuMHUUYECKHE) W OMOTHYECKOH (OMOJOTHYECKHE, DKOTOKCUKOJOTHYECKHE) COCTABIISIONINX 3KOCHCTEMBI
peunoro Oacceiina. [TokazaHa HEOOXOAUMOCTE MOTYYCHUS COBOKYITHOW HH()OPMAIIMH O COCTOSIHAN PA3JIUYHBIX B3a-
HMMO3aBHCUMBIX TIPUPOJHBIX 00BEKTOB (MIOBEPXHOCTHBIC, ITOI3€MHBIC BOJIBI, JOHHBIC OTJIOKCHHS, TOYBBI) U (PaKTO-
POB BIHSIHUS Ha HUX JUIA UCIIOJNB30BaHUS MOJNyYSHHBIX JAHHBIX MPH MPOBEIACHUU BOJOOXPAHHBIX MEPOMPUATHH C
LeJIbI0 OTPaHUYEHUS OTPULATEIBHOTO BO3AEHCTBHS Ha OKPY’KAIOIYIO IPUPOTHYIO CPEAY.

Knrwouegvie cnosa: KoMiuiekcHasi OLIEHKA, 3KOJIOTHYECKOE COCTOSHHE, (U3MKO-XUMUYECKHE, OMOJIOrn4ecKue,
9KOTOKCUKOJIOTHYECKUE MOKA3ATEIH, IIOBEPXHOCTHEIC BOJIBI, IIOI3€MHBIC BOJIBI, JOHHBIC OTIIOKEHHUS, TIOYBBI, a0HO0-
THUYEeCKas U OMOTHYECKasi COCTABIISFOLIHE.
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