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E®EKTUBHICTH I EKOHOMIYHUM
MOTEHIIAJI TPYHTIB B CIOBAYYHHI

Ha ocnosi 0es ' mupiunux oanux ypooicatinocmi 3 281 acponionpuemcme
Cnosayvkoi PecnyoOnixu 3a O00NOMO2010 pezpeciHo20 aHali3y 6U8e0eHo
3anedcHicmb NOMeHyitiHoi npodykmusnocmi pyumie. I1iomeepodceHo 8UcoKy
epekmusHicms i nPOOYKMUBHICMb NomeHyiary IpyHmie. Bucoky sanescuicmo
8CcmManosieno 0nsa 265 oanux no ozumii nuenuyi (r = 0,634) i apomy aumenro
(r =0,617). Bionocno Huzbka (Xoua CcmMamucmu4yHo OOCMOBIPHA) Y
3anexcHicms OJisl Kapmonai i KyKypyo3u Ha CUNOC.

YV 1pynmosux oodunuysx 0Oyno nokazamo o00'€OHaHHA Y BIONOGIOHI
Kamezopii 8POHCAHOCMI OCHOBHUX CLIbCbKO2OCNOOAPCLKUX KYIbmyp (03UMOi
nueHuyi, 03UM0O20 JHCUMA, SAPO20 SAYMEHIO, Kykypydsu 20poxy, pIinaxy,
Kapmonii, YyKposux OypsKie, KyKypyo3u Ha cuioc i 6aeamopiuHux KOpMOBUX
KYIbMyp), 3a1eHCHICMb 610 MUNie IPYHMIe, Munoao20-eupooHU4oi Kamezopii
Cinbeocny2iob, KIiMamudtoi obnacmi, pusuxy eposii ipyHmy.

Pezynomamu  aunanizyeanus 00800amv, w0 GUCOKULU HOMeEHYIAl
npooyKkmugHocmi 3a munom ipyumy 6 Cnosauuuni Maroms YopHo3emu, HOMim
CIOYIOMb  JIYYHO-YOPHO3EMHI IpYyHmu, OYpi Jico8i Necuso8ami IpyHmMu,
anosianbHi  IPYHMU,  C1a00pO36UHEHI  IPYHMU,  NIO30AUCMI  IPYHMU,
ncesoonio3onucmi IpyHmu, 0epHOo80-00po8i IpYHMU I, Hapewmi, O0epHOB80-
kapoonamui  tpynmu. Ilpu 3HanHi  peanvHOi  NpodyKmMusHocmi 014
KOHKPEmHO020 Micysl (3 I0OMUMU XAPAKMEPUCMUKAMU TPYHMY) Modce Oymu
OMpUMAHa PaKxmuyHa NOmeHyiuHa NPOOYKMUBHICMb.

Heoounopionuti nomenyian tpyHmis npo0emMoHCmMpoBaHo HA PopMYy8aAHHI
8p0JICAI0 KYIbMYpP 3 EKOHOMIYHUM Ougepenyitosannsam napamempis. bez
oepoicasHux cyocudiu npubauszno oausvko 60 % tpynmis HepenmabenvHi 0
KVKypyo3u i yykposux oypskie. /lna kapmonni ye maudxce 75 %. 3aeanom 011
gciei’ npooykyii pocrunnuymea 6 Cro8auyuHi 3a HUHIUWHLOI EeKOHOMIYHIU
cumyayii 6e3 cybcuditi, e penmabenvHi npubauzno 54,4 % tpynmis, 13,9 % 3
HU3bK0I0 penmabenvhicmio, 7,3 % i3 cepeonuvoro penmabenvricmio, 10,6 % 3
gucokoro i 13,8 % epynmie 3 Oysice ucoKor peHmabenbHicmio.
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3OOEKTUBHOCTH U SKOHOMUYECKUM
INOTEHIUAJI 1IOYB B CJIOBAKNHA

Ha ocnose  oOesamunemuux  oaumnvix  ypooxcaunocmu ¢ 281
azponpeonpuamus  Cnosaykou Pecnyoauku ¢ nomowwpio pecpeccuoHHo20o
aHanu3a 6vleeoeHa 3aBUCUMOCMb NOMEHYUANbHOU NPOOYKMUBHOCMU NOYE.
Iloomeepoicoena  6vicokas  d¢hpexmusnocms U NPOUIBOOUMETLHOCHLb
nomenyuana noys. Bvicokas sasucumocms ycmanosnena 0ns 265 0anuvix no
osumotl nutenuye (r = 0,634) u aposomy sumenio (r = 0,617). OmrocumenvHo
HU3Kas (xoms cmamucmuyecku OOCMOBEPHAs) M 3ABUCUMOCMb  OJis
Kapmoghens u KyKypy3ol Ha CULOC.

B nousenmmvix  eodunuyax  ObLIO  NOKA3AHO  00beOuHeHue 8
coomeemcmeyouue Kamez2opuu ypoarcainocmu OCHOBHbIX
CEeNbCKOXO3AUCMBEHHBIX KYIbmyp (03UMOU NUEHUYbl, O3UMOU PIHCU, SAPOBO2O
AYMeHs, KYKYpY3bl, 20poXd, panca, Kapmogeis, caxapHol C8eKvl, KVKYpY3bl
HA CUTOC U MHO2OJIeMHUX KOPMOBLIX KVIbMYP), 3A8UCUMOCHb OM MUNO8 NOYSE,
MUNON020-NPOU3BOOCMBEHHOU KAME2OPUU CeNbX03Y200Ull, KIUMAMUYECKOL
obaacmu, pucka 3po3uu No48bsl.

Pezynomamul ananuzuposanus 0okazvléaiom, 4mo 8blCOKUL NOMEHYUA
npooyKmugHocmu no muny nouevl 6 Closakuu umeiom yepHo3embl, 3amem
Cedyiom JIy2080-4ePHO3EMHbIE NOUBbI, Oypble JleCHble JleCCUBUPOBAHHbIE
nougwl, AlN08UANIbHBIE NOUBbL, C1AOOPA3sUmMble NOYBbl, NOO30IUCTHIbIE NOUYBYL,
nces0on0030auUcCmole NO46bl, 0EPHOBO-00POBbLE NOUBLL U, HAKOHEY, OePHOBO-
Kapbonamusle nougvl. Illpu 3Hanuu peanvHol NPOU3EOOUMENbHOCMU OJisl
KOHKDEMmHO020 Mecma (C U36eCMHbIMU XAPAKMEPUCMUKAMU NOY8bl) MOdHCEm
ObLIMb NoYYeHa haxmuyeckas NOMEeHYUAIbHASL NPOOYKMUBHOCb.

Heoonopoouwiii  nomenyuan  noue - npooemMoHcmpupoéan  Ha
Gdopmuposaruu ypoxcas Kyibmyp ¢ IKOHOMuUYeckum ouggepenyuposaruem
napamempos. bez cocyoapcmeennvix cyocuouti npubruzumenvrho okono 60 %
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noye HepeHmabenbHbl OJisl KyKypy3ol U caxapuoul ceexnvl. /[ kapmodghens s3mo
noumu 75 %. B yenom ons eceti npodykyuu pacmeruegoocmea 6 Crosaxuu
npu HblHewlHell SKOHOMU4ecKou cumyayuu 0e3 cyocuoutl, He peHmabdenbHbl
npubnuzumenvro 54,4 % nous, 13,9 % c nuzxoii penmabenvrHocmoio, 7,3 % co
cpeonell penmabenvrocmoio, 10,6 % ¢ evicokot u 13,8 % nous ¢ ouenv
8bICOKOU PeHMAOEIbHOCMbIO.

Knwuesvie cnoea: nomenyuan  npou3soOumenbHOCMu  NO4Y6wl,
napamempul NOYBbL, YPOAICAUHOCMb.

UDC 631.6.02; 631.415.12
2 Anatoliy Lisnyak, **Jozef Vil¢ek

"Ukrainian Research Institute of Forestry and agroforestry named by G.M. Vysotsky,
Kharkiv, Ukraine, laa.79@mail.ru
’V.N. Karazin Kharkiv National University, ecological faculty, Ukraine
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PRODUCTIVITY AND PROFITABILITY
POTENTIAL OF SOILS IN SLOVAKIA

Based on yield data of 281 agricultural subjects of the Slovak Republic
for the period of 9 years, by help of regression analyses, the yield dependence
from soil productivity potential was determined in the paper. High evident
yield and soil productivity potential was confirmed. Highest dependence for
balanced 265 data set show winter wheat (r = 0,634) and spring barley
(r =0,617). Relatively lowest (although statistically high evident) is this
dependence for potatoes and ensilage maize.

By soil units aggregation into proper categories was expressed yields of
main agricultural crops (winter wheat, winter rye, spring barley, maize, pea,
rape, potatoes, sugar beet, ensilage maize and perennial fodder crops)
dependence not only from soil types, farmland typological-productivity
categories, climatic region, sloping and soil erosion risk, was expressed.

The results instructively prove, highest productivity potential by soil
type have in Slovakia Chernozems followed by Phaeozems, Orthic Luvisols,
Fluvisols, Regosols, Luvisols, Pseudogleys, Cambisols and finally Rendzinas.
By knowledge of real productivity assumptions, for concrete location (with
known proper soil characteristics) actual productivity potential can be
derived.

Heterogenous our soils yield forming potential is demonstrated on crop
production economical parameters differentiation. Without governmental
subsidies is approximately 60 % soils not profitable for maize and sugar beet,
respectively. At potatoes this is almost 75 %. Generally for the crop
production can be stated, without subsidies is for cropping in Slovakia, at
present economical situation 54,4 % soils not profitable, 13,9 % low
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profitable, 7,3 % medium profitable, 10,6 % high profitable and 13,8 % very
high profitable.

Keywords: soil productivity potential, soil parameters, productivity of
land.

Introduction. The manner orural country use is/will be considerably
influenced by soil productivity potential. It is logic, also at very good structure o soil
productivity potential use, will still be dominant yield and economical results
differentiation depending on conditions heterogeneity and concrete soil. Soil quality
relationship to crop production attained used to be expressed by the fertility or soil
productivity potential. Soil quality relationship to economical parameters reached can
be assessed based on profitability (economical suitability) o given crop.

Several authors were dealing in relationship yield — soil in the past. Hrasko,
1983 mentioned, soil grouping and zoning by their suitability for concrete crops and
in correspondence with it elaboration rational structure o cropped areas, is one
of most important conditions of arable land productive capability increase and
reaching high stable yields. Dzatko et al., 1979 stressed, genetic soil types productive
capability 1s influenced also by climatic and orographic conditions, their effect used
to be more marked than the differences among two or three genetic soil types in the
same climatic, natural conditions.

Today is shortage of such works — concentrated with soil grouping by their
suitability for the crops, and in case they are available, the solution is only qualitative
position, whereby is stated, whether the soil is or not suitable. Only rarely is defined
suitability rate or degree (Dzatko, 1981, 1985, Dzatko, Vilcek, 1993, Klecka,
Korbini, 1975, Vilcek, 1999, Hronec, 2000, Lisnyak, 2010) and almost totally are
absenting economical characteristics.

This paper content and target is yield testing of crops in relationship to soil
quality, determination of soil properties, selected for soil productivity potential
differentiation and soil categorization from the view of given crops profitability.

Materials and Methods. With the aim of the targets fulfilling we were coming
out of following data:

- the Soil Science and Conservation Research Institute database — the System
of Bonited Pedo-ecological Units (BPEJ) and their point assessment in 100-point
basis (Dzatko, 1979),

- the typological production farmland categorization (Dzatko, Dubovcova,
1985, Dzatko, Vilcek, 1993), soil categorization by erosion risk (Jambor, Ilavska,
1998), and bonity soil parameters categorization (Linkes, Pestiin, Dzatko, 1996),

- really reached yields of main crops (winter wheat, winter rye, spring barley,
maize, pea, winter rape, potatoes, sugar beat, ensilage maize and perennial fodder
crops),

- really attained economical parameters (receipts, profits, cost) main crops and
crop production total.

Concrete yield data and crop production economics data were obtained for the
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period 1990 to 1998 directly from agricultural enterprises. We have balanced data
obtained from 281 agricultural subjects farming in heterogenous natural conditions,
totally on area 556 thous. ha farmland, i.e. 23 % total farmland of Slovakia.

The indexes studied dependence from soil production capability of the farms
expressed by mean point BPEJ evaluation in 100-point scale, was tested by non
linearly polynomic regression analysis. Based on this dependence, we have
determined regression equations for every crop, by help of them every BPEJ yield
potential option was coordinated as well as its potential economical parameters
(profits, costs, yield or loss). Profitability rate was calculated in % as ratio
profit/costs. By help of software filters for the soil representatives soil parameters and
categories and real possible mean yields, and predicted profitability rate were
subsequently calculated. By means of Geographic Information System (GIS) ARC
INFO were on back ground of vector bonity maps planary differentiated and
quantified in scale 1:5000 potential profitability rate of crop production and selected
crops upon of Slovakia.

Results and discussion. Crop production level most often is expressed by
attained hectare yields. This is indicator affected by many factors. Main yieldcreating
factor is introduced by a location pedoclimatic conditions. Yieldforming process is
multi-depending from human factor, however in this work is only expressed
relationship of soil point value or value of selected parameters to main crops hectare
yields.

Relatively considerable yield database of balanced enterprises enabled us to
determine their dependence from soil productivity potential (expressed by point-
value). Polynomic regression dependence confirmed high significant yield correlation
with soil productivity potential. Most close dependence in assessed set of 265 data
was calculated for wheat (r = 0,634), and spring barley (r = 0,617). Relatively lowest
(though statistically high significant) was demonstrated by potatoes and silage maize.
The regression dependences calculated were in further step used for determination of
potentially optional yields of the crops for soil point scale, and based on it also for
every of Bonited Pedo-ecological Units (BPEJ). Instructively was here confirmed and
concretized the fact, yield height in large extent is depending from soil quality.

In this way is possible to derive really possible some soil productivity
parameters (BPEJ) for concrete crop. Real yield values in the level of Main Soil Units
(HPJ) were published by Vil¢ek, 1999 and in the level of the BPEJ they are for our
disposal in the Soil Science and Conservation Research Institute database at
Bratislava.

By the BPEJs cumulation by required parameters was subsequently possible to
determine the crops analysed predicted yields. In this way were determined potential
productional assumptions for farmland by soil types, typological-production
categories of arable land, sloping, climatic region and erosion risk category.

The results show instructively, highest yieldforming potential is consecutively
typical for Chernozems — Mollic Fluvisols — Orthic Luvisols — Fluvisols — Regosols —

ISSN 2225-8701. Bulletin of Kharkiv National Agrarian University. 2016. Ne 2



Bicnux XHAY Ne 2, 2016, Ipynmosnaecmeo 19

Luvisols — Pseudogleys — Cambisols — Rendzinas. Concrete yield values by the soil
types for given crop set is presented in Tab. 1.

Presumposed hectare yield differenciation in dependence from the typological-
production soil category is highlighted in Tab. 2. E.g. there is presented, on most
productive Slovakian soils 1 ha could produce up to 5,78 t wheat, while low
productive soil only 3,88 t, i.e. here is more than 32 % production decrease. Also
from this view, furthermore if present economical profitability rate is at wheat yields
above 4 tha', one of decisive aspects at cropping structure decision is just soil
production capability.

Our soils yieldforming potential analysis in various climatic regions of
Slovakia is confirming and concretizing assumptions of soil productivity potential
decrease in the direction towards less productive climatic conditions. Yield decrease
is objective reality that should be considered at crop zoning and crop production, as a
whole, structure. E.g. at winter wheat is assumption of yield decrease in least
beneficial climatic region 1,7 tha', i.e. 32 %, when compared to the best region.

Soil productivity potential decrease takes place also under influence of arable
land sloping increase. Terrain configuration also plays important role. Objectively
worse productional conditions occure at more complicated and sloping arable land.
E.g. at winter wheat is typical fact, with sloping increase 1° yield is reduced
approximately by 0,15 t.ha™.

Table 1. Potentially production assumptions for soil types [tha']

2 S
Crop g 8 > = S = 3 5 3
= g 5 2 S Q = £ s
< £ = = (7 o 2 O ga
@) 3 < A~
winter wheat 5,45 522 | 487 | 4,88 4,66 | 4,43 | 4,15 | 4,08 3,90
winter rye 4,05 3,91 3,73 3,73 3,62 3,51 | 3,38 | 3,35 3,28
spring barley 4,64 4,41 4,09 4,09 3,92 3,70 | 3,48 3,43 3,29
maize 4,84 4,55 4,27 3,99 4,10 | 3,71 | 3,54 | 3,51 3,45
pea 2,72 2,52 | 2,27 | 2,27 2,16 1,99 | 1,85 1,82 1,73
winter rape 2,64 2,53 2,36 | 2,37 224 | 2,13 | 1,97 1,93 1,82
potatoes 16,38 | 14,93 | 13,51 | 13,35 | 13,19 | 12,32 | 12,06 | 12,10 | 12,08
sugar beet 33,58 | 33,32 | 32,71 | 31,88 | 31,62 | 29,59 | 27,59 | 26,90 | 25,72
ensilage maize | 28,05 | 26,30 | 24,51 | 24,34 | 24,00 | 22,88 | 22,39 | 22,39 | 22,23
perennial

fodder crops 8,72 7,94 | 7,15 7,07 6,93 6,44 | 6,23 | 6,23 6,17

With sloping are narrowly connected processes of water erosion that have been
resulting to annual runoff of most fertile soil particles at more than 55 % farmland.
This negatively influences soil productivity and economical parameters attained.
From our calculations is resulting rapid yield reduction, particularly between the
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category of land without erosion and moderately or weakly eroded soils (at winter
wheat this 1s approximately 17 %). Among other erosion categories (severely and
extremely eroded soils) these differences are not so sharp.

Table 2. Potentially production assumptions for
soil typological-productivity categories [tha']
typological-productivity categories of soils

Crop Ol | 02 ] 03 | 04 05] 06 ] O7 |OT1]OT2[OT3
winter wheat | 5,78 | 5.62 | 5.28 | 4.87 | 4.55 | 4.23 | 3.88 | 432 | 4.03 | 3.76
winter rye 436 | 4,16 | 3.94 | 3,72 | 3.56 | 342 | 3,27 | 3.46 | 333 | 3,22
spring barley | 4,98 | 4,81 | 4,46 | 4,08 | 3,80 | 3,54 | 327 | 3,62 | 3,39 | 3,18
maize 535|502 | 444|392 (362|352 - - ] ]
pea 3,03 | 2.87 | 2,56 | 226 | 2.06 | 1,88 | 1,72 | 1,93 | 1,78 | 1,67
winter rape 278 | 272 1 2,57 | 236 | 2,19 | 2,01 | 1.81 | 2,07 | 1.90 | 1,74
potatoes 18,76 | 17,43 15,10 | 13,33 | 12,49 | 12,05 | 12,03 | 12,18 | 12,01 | 12,13
sugar beet 33.43 33,71 |33.43 | 31,40 | 28.43 | 26,52

ensilage maize |30,87 (29,31 (26,53 |24,31(23,15|22,44| 22,16 |22,65|22,26|22,18
perennial g o0 | g8 | 8.04 | 7,06 | 6,55 | 624 | 6,14 | 6,34 | 6,17 | 6,15
fodder crops
O1 - most productive arable soils;, O2 - high productive arable soils;, O3 - very productive arable
soils; O4 - productive arable soils;, O5 - medium productive arable soils;, O6 - less productive
arable soils; O7 - low productive arable soils; OTI - medium productive arable soils and very
productive grassland; OT2 - medium productive arable soils and medium productive grassland;
OT3 - low productive arable soils and less productive grassland

It 1s logical, heterogenous yiledforming potential of our soils, as a rule, is
demonstrated in crop production economical parameters differentiation. From this
view surely is interesting overview of farmland presentation with aspect on
economical profitability of the crops grown (Tab. 3). based on our calculation it is
revealed, without any government subsidies approximately 60 % soils is not
profitable for maize sugar beet, respectively. At potatoes this is almost 75 %.

Generally for all the crop production can be stated, without subsidies, in
conditions of present economical situation, is in Slovakia 54,4 = soils not profitable,
13,9 % low profitable, 7,3 % medium profitable, 10,6 % high profitable and 13,8 %
soils very high profitable (Fig. 1).

Table 3. Soils share from economical profitability view point of cultivated plants in %

) . Cro
Profitability category winter maize sugar | winter potatoes producl:ion
wheat beet rape total
Soil non profitable 36,3 59,5 61,0 31,3 74,9 54,4
Soil low profitable 15,8 3,1 1,3 31,2 4,9 13,9
Soil medium profitable 13,7 12,9 3.4 17,3 6,1 7.3
Soil high profitable 21,4 15,4 22,4 13,6 9,3 10,6
Soil very high profitable 12,8 9,1 11,9 6,6 4.8 13,8
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Conclusions. The data obtained confirm, one of the causes of different yields
1s heterogeneity of soils and their characteristics. This phenomenon should therefore
play decisive role at farming planning. By knowledge of productional presumposions,
presented in this paper, is possible for concrete site (with well know soil
characteristics) to derive soil potentially optional yield forming potential.
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