Cepisi «[eonoezisi. [eozpadbisi. Ekonozisi», eunyck 48

EKOJIOIA

UDC 502.52(292.485):631.153.3(477)

Sergiy Petrovych Sonko,
Doctor of Sciences (Geography), Professor,
Department of ecology and safety of vital functions, Uman National University of Horticulture,
Instytutska str., 1, Uman, Cherkasy region, 20300, Ukraine,
e-mail: sp.sonko@gmail.com, https://orcid.org/0000-0002-7080-9564;
Nadiya Vasylivha Maksymenko,

PhD (Geography), Associate Professor, Department of Monitoring and Nature Management,
V. N. Karazin Kharkiv National University, Svobody sq., 6, Kharkiv, 61022, Ukraine,
e-mail: nadezdavO8@gmail.com, https://orcid.org/0000-0002-7921-9990;

Vilina Anatoliivha Peresadko,

Doctor of Sciences (Geography), Professor,

Department of Physical Geography and Cartography, V. N. Karazin Kharkiv National University,
Svobody sq., 4, Kharkiv, 61022, Ukraine,
e-mail: vilinaperesadko@gmail.com, https://orcid.org/0000-0002-2439-2788;

Iryna Prokhorivna Sukhanova,

PhD (Biology), Associate Professor, Department of ecology and safety of vital functions,
Uman National University of Horticulture, e-mail: sukhanoffaira@gmail.com,

Olga Volodymyrivna Vasylenko,

PhD (Agrarian Sciences), Associate Professor, Department of ecology and safety of vital functions,
Uman National University of Horticulture, e-mail: vsolga05@gmail.com,

Olga Volodymyrivna Nikitina,

PhD (Agrarian Sciences), Associate Professor, Department of ecology and safety of vital functions,
Uman National University of Horticulture, e-mail: sp.sonko@gmail.com

CONCEPT OF ENVIRONMENTALLY PROTECTIVE FARMING
FOR THE FOREST-STEPPE ZONE*

C.I1. Convro, H.B. Maxcumenxo, B.A. Ilepecaovko, I.I1. Cyxanosa, O.B. Bacunenxo, O.B. Hikimina. KOHIEIII[I1 EKO-
JIOT'TYHO-OLAJVIHBOT O 3EMJIEPOECTBA JIJIA JIICOCTEIIOBOI 30HH YKPAIHH. Y cmammi axyenmosano ysazy na
MOMY, WO CIIbCbKe 20CHO0APCMB0 € HAUOIUNCHOIO0 00 NPUPOOHUX TAHOUAPMIE 2ATY3310 MAMEPIAIbHO -eHepeemuyHux 8ioHocuH. To-
MY OCHOBHUM 3A80AHHAM A2POEKONO02li € NOWYK POpM YRPAGIIHHA (cneyianizayii), wo He nepesuuyysamume NPUPOOHUX MONHCIUBOC-
metl neenoi mepumopii. OOIPyHmMo8ano, wo HalKpawje YNpasiiHHi NPpUpPoOOKOPUCMYBAHHAM HA A2POIAHOWADIMHOMY DIGHI Modice
6ymu peanizoéane nuuie 8 pazi NOGHOI GUHAUEHOCMI 3eMENbHOT GIACHOCMI, A MAKOJIC 3a HASIBHOCI HeBETUKUX NI0W V (pepmepis, sKi
8I0N0GIOAMUMYMb HU308UM DiGHAM Aanowapmuoi cmpykmypu. 3a maxux ymoe gepmep modice nikay8amucs npo niOMpumKy npupo-
OHoi poorowocmi semni. Kpim moeo, usnauena enachicmes Ha 3eMi0 (@ He OPEHOY) aMYCUmb CEITHUHA chopmyseamu cheyianizayiro,
W06 MAKCUMANLHO Npayioeamu Ha camosabesnevents. 3a maxkux yMos GiOpoOdlcen s Xyoobu sK 2apanmis NIOMpUMKU npUpooOHol
pOOrYOCII IPYHMY - Ye quLe NUMAHHS Yacy.

Asmopcuvka konyenyis, adanmoeana 00 ymog nicocmeny Yxpainu, ckaadacmucs 3 cepitinux 610xie 0ocniodcenns: "Exonoziu-
HULl MOHImMoOpuHe azporanoulapmuux komnonenmis"; "Exonociuna xounsepcis acponanowagmis”; "Jlanowaghmmuo-exonoziune niamy-
sanns". l'onoena mema yiei Konyenyii - He cghokycysamucs Ha 8eTUKUX acpoxonouHeax, a Ha ghepmepcokux gepmax.

Jlocsio nposedents npomuciogoi munonoeii cilbCbkoeo 20cnodapcmea 6 pecionax nicocmenosoi 3ouu Yxpainu oae niocmasu
68ADICAMU, WO CYYACHA Cneyianizayisi He MilbKU He € ONMUMANLHOIO 68 NIAHI 8iON0BIOHOCMI NPUPOOHUM YMOBAM, a U Yy 6a2amvox
6uUnaokax € pyiHieHoro 0as pynmis. Tomy oyinka éniugy Ha HABKOIUUHE cepedosuLje KOJHCHO20 GUY CLTbCbKO2O 20CN00apcmed, 8
nepuiy uepey 6 aicocmeny, a 32000M i no &citl mepumopii Yxpainu, mooice 6ymu ananoziunoro cyyacuin "enexmponniii dexnapayii” i
donomozmu po3pooumu cmpamezito eKoi02iuHo payioHaIbHe YNPAGIIHHA CLIbCLKUM 20Cnooapcmeom. Pospodneni mexuonoeiuni me-
Moo eKoNo2iYHO20 nepemeopents (6epmMuKyIbmypuy, bioounamika ma in.) adanmogaui 0o ymog nicocmeny Yxpaiuu ma donomo-
J4CYMb GIACHUKAM CENAHCHKUX MA CLIbCLKO20CHOOAPCOKUX NIONPUEMCME Peanli308yeamu Yo CIMpamezito Ha npakmuyi.

Knruosi cnosa: azponanowaghmu, munonoeis cilbCbko2o 20Cn00apcmea, KOH8EPCIs, eKON0SIUHO MOl epanmHe 3emiepoocmao,
JIAHOWAPMHO-EKONO2bIYHE NAAHYBAHHSL.

C. I1. Convko, H. B. Makcumenxo, B. A. Ilepecadvko, H. I1. Cyxanoea, O. B. Bacunenko, O.B. Huxumuna. KOHI[EIIIIHA
SKOJIOTHYECKH BEPEK/JIHBOIO 3EMJIEJEJIHA JUUIA JTECOCTEITHOHM 30HBI. B cmamve akyenmuposano eHuManie
HA MOM, YUMo CelbCKoe XO35UCME0 S6IsIemcs Onudicaiiueli K npUpoOHbIM JIaHOWAGMAM Ompacivblo MAMEPUaIbHO-IHEPLEMUYECKUX
omuowenuil. I1osmomy ocHogHoU 3a0aueti azpoIKONO2UU AGTAEMCA NOUCK (hOpM YIpasieHus (cneyuanusayuu), Komopoe e oyoem
Npesbllams NPUPOOHbIX 803MONCHOCEN onpedenenHotl meppumopuu. OO0CcHO8aHO, Mo Jyyuiee ynpasieHue npupooonoib3068an -
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BicHuk Xapkiecbk020 HauioHanbHOo20 yHisepcumemy imeHi B.H. KapasiHa

eM Ha azponaHOuwapmHoM yposHe Modicem Oblmb Pealt308aHo MOIbKO 6 CIYYAe NOIHOU ONPeOeleHHOCMU 3eMelbHOU COOCMEEHHO-
cmu, a makdice npU HAAUYUU HeboNbwUX niowael y gepmepos, Komopuvie 6yOym omeeuamv HU308bLM YPOGHIM JNAHOWADMHOU
cmpykmypbl. TIpu maxux yciogusix gpepmep mooicem 3a60mumuscst 0 ROOOEPIUCAHUU eCEeCMEeHH020 N100opodust 3emau. Kpome moeo,
onpeoenennas co6CmEeHHOCMb Ha 3eMI0 (A He apendy) 3acmasum KpecmusHUHA CopMUposams CReyuanu3ayulo, Yymoovl MaxKcu-
ManvHo pabomams Ha camoobecneuenue. IIpu maxkux ycnosusx 803podicoenue cKoma Kax 2apanmusi ROOOepICKU eCmecmeeHH020
NI000POOUS NOUBDL - IMO JUULL BONPOC BPEMEHU.

Asmopckas Konyenyus, a0anmupo8aHuas K YCI06UAM 1eCOCHenu YKpauHvl, cOCMoum u3 ceputinbix O10K08 UCCIe008ANUL:
"DKonozuueckuli MOHUMOPUHE a2pOoraHOwaPmHubIX Komnonenmog"; "Jkonoeuneckas konsepcus azponanowiagmos”; "Jlanowagpm-
Ho-2KoN02UYeckoe nianupoganue”. Inaenas yenv smoii Konyenyuu - He cghoxycuposamvcs Ha KPYRHBIX a2pOXOAOUHeaX, a HA ¢hep-
MEPCKUX XO35UCMEAX.

Onvim nposedenus: NPOMbILUIEHHOU MUNOLOSUU CEbCKO20 XO3AUCMEA 8 PECUOHAX 1eCOCIEeNHOl 30Hbl YKpauHbl daem 0CHO8A-
HUSL CHUMAMb, YO COBPEMEHHAsI CReYUAIU3AYUsl He MONIbKO He AGIAEMCs ONMUMAIbHOL 8 NIAHEe COOMBEMCMEUsL NPUPOOHbIM YCLO0-
BUSIM, HO U 80 MHO2UX CIYHASIX AGNAEMCS PA3PYUUMENbHOU 0151 noug. [1odamomy oyenka 8030eicmeust Ha OKPYHCAouyIo cpeoy Kaic-
0020 8UOA CETLCKO20 XO3AUCMBA, 8 NEPEYI0 04epedb 6 1eCOCHEent, a 3amem U no cell meppumopuu Ykpaunoi, modxcem Ovims aHano-
SUYHOLL COBPEMEHHOU "ANeKmpOoHHOL dekaapayuu” u noMoub paspabomames CmMpameuro 3K0N0SUYECKU PAYUOHATLHO20 YNPAGTIeHUs
cenbekum xossicmeom. Paspabomarnuvie mexnonozuueckue mMenoobl 9KOI0SUYECK020 NPeodpazoéanus (6epMuKyibmypsl, 6UOOUHA-
MUKa u 0p.) a0anmuposaHvl K YCIOBUIM JeCOCMenu YKpauHvl U NOMO2Ym 1a0eibyaM KPECMbSHCKUX U CelbCKOXO3SUCHEEHHbIX

npeonpuamuil peanu306bl6amy 3my Cmpame2uto Ha NPaxKmuKe.

Knrwueesvle cnosa: aepoxzaHdmaqubz, munoJyiocusl CeibCKo2co XOS’}lL?Cde, KOHeepcCusl, dKolocuvecKu mojiepanmmuoe 36/\4]1@0@]1“8,

/zandma(j)mﬁo-9K0ﬂoeuqecme njiaruposearue.

Introduction. Reducing agrophytocenosis re-
sistance due to the use of one-species culture and
radical change in natural landscapes as well as soils
natural fertility decrease caused by humus loss and
the need to apply elevated doses of chemically syn-
thesized NPK are among many directions of the
negative impact of agriculture on the environment.
(Altieri et al., 2011; Bommarco et al., 2012; Caron
etal., 2014).

Direct consequence of this negative impact is
the fact that since the beginning of the 3rd millenni-
um the world agriculture has left behind industry
and transportation, burning fossil fuels, mainly due
to plowing of a large array of lands (Csoil+ O, at-
mosphere = CO,) by emissions of carbon monoxide
to atmosphere by 10% (Lun et al., 2016; Foley,
2011).

Analysis of previous studies and publica-
tions. It is surprising that this CO2 source in the at-
mosphere due to its imperceptibility (it has gradually
expanded since the beginning of the “green revolu-
tion”) is underestimated even in serious monograph-
ic studies and practical recommendations that take
into account only methane emissions in livestock
production (Gracz, 2018; Frank et al., 2015). How-
ever, there is another, also “stretched out in time”
and, therefore, externally imperceptible impact of
agriculture on the landscape. It is loss of soil humus
(Semenov, 2013). It is precisely this that represents
the greatest danger to the survival of mankind. The
deepening of this process is facilitated by the global-
ization phenomenon through which farmers are
forced to pursue profits to “pump” from the soil the
last drops of their natural fertility (Almeida et al.,
2016; Zhang, 2018). Given that agriculture is the
industry close to natural landscapes by the type of
substance-energy relations (Biirgi et al., 2017) the
search for such forms of its management (specializa-
tion) which would not exceed natural opportunities
of a particular area is, perhaps, the main task, solu-

tion to which should be taken into consideration by
the environmentalists (Zuazo et al., 2011; Kiryush-
in, 2018). Once the world-renowned scientist M.I.
Vavilov proposed “to shift agriculture to the north”,
in particular, to cultivate rye not wheat in a well-
moistened Nechernozem land. Today, the basis of
crop production in such countries as Germany, Fin-
land, Sweden and Norway is exactly rye. M.l. Vavi-
lov also believed that wheat should be replaced with
sorghum in the southern steppe. Currently, in ltaly,
Spain and France, the area of sorghum has increased
30-60 times (Rutz et al. 2014). The given example is
the evidence of understanding deep relationship be-
tween mechanisms of degradation of the landscape’s
individual components (in particular, soils) and
technologies by which it is possible to preserve the
ecological situation. In many countries of the world
these issues are covered in the landscape legislation
which has not been adopted in Ukraine yet (Maksy-
menko, 2017a; Bulgakov, 2018; Douglas, 2017).
These issues are of great importance for Forest-
Steppe zone where the steppe and forest landscapes
diversity does not allow us to explore all data.

How to combine all aspects of ecologically-
friendly farming in a single methodologically har-
monious concept? The answer to this question de-
termines the relevance and practical orientation of
our study. To a large extent, the capability of our
concept is based on the biodiversity support in agri-
culture through the division of its specialization
(Phalan et al., 2011).

Attempts to “add” agricultural activity to the
existing bioclimatic potential has a long history and
the method of such research has long-standing tradi-
tions (Kostrovickij, 1970). The mentioned problem
is integrated because at the level of monitoring it
concerns aspects of negative environmental impact
of agriculture and at the level of nature use it con-
cerns farming technologies, land management and
legal aspects and landscape planning. Indeed, in our
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study, not a separate method or group of methods is

considered but the Concept which uses a set of

environmental
monitoring of
components of
agro-landscape

parameters

agricultural sectors

» others

methods and practical approaches which can be
schematically divided into three stages (Fig. 1).

» methods of pesticides residues bioindication in soils
* instrumental and laboratory methods for evaluating environmental

* express assessment of environmental impact on soils in certain

* geoinformation modeling of agricultural typology

» comprehensive methods of vermontology

environmental * environmental and biological technologies of growing crops
conversion of * biodynamic technologies in growing crops
agro-landscape + assessing methods of food industry enterprises impact on

environment

of pollution sources)

agrolandscapes

landscape -
ecological
planning

landscapes

agricultural production

* inventory stage (investigation of natural conditions and determination
+ identification of internal and external nature conflicts in

» assessment of sustainability and ecological problems of agro-

* generalization and forecast of changes in accordance with the target

concept of agro-landscapes territory use
* development of optimization measures for ecologically-friendly

Fig. 1. Algorithm for the implementation of the Concept
of environmental protective management in agriculture

The study of the humus balance in soils con-
ducted by us on the territory of Kharkiv region in the
mid 80-ies of the last century showed that only 7 out
of 430 farms have this positive balance (Sonko,
2018b). Other farms spent this priceless resource of
the biosphere at a pace that doubled and even tripled
the pace of its accumulation (Fig. 2). This happens
when full crop rotations are used after one or even
two fallow lands. Today’s realities indicate that even
with the presence of technologies of five-year rota-
tions three-year rotations are used in agricultural
holdings with two fields under cultivated technical
crops (Gospodarenko, 2015). The direct conse-
guence of this is the catastrophic loss of land fertili-
ty, percentage of humus in which in the last 40 years
decreased from 6-7% in the early 70’s to 2.5-3% in
2010. Today, according to field surveys and pass-
ports analysis of certain fields in the farms of Uman
district it is up to 1-1.7% (Kryvda et al., 2009; Med-
vedev et al., 2001).

Materials and methods. Approbation of theo-
retical foundations of the proposed Concept allows
to develop a harmonious methodology (Fig. 1)
adapted to the conditions of Forest-Steppe areas of

Ukraine and to gradually solve the problems formu-
lated in the relevance of the work.

At the first stage numerous methods of envi-
ronmental monitoring of agricultural landscape’s
various components are used, such as methods of
biological indication of pesticide residues in soils,
instrumental and laboratory methods for evaluating
environmental parameters, express estimation of
environmental impacts of separate branches of agri-
culture on soils, geoinformation modeling of agricul-
ture typology(Sonko, 2018b; Sonko, 2018a), etc.

The developed method allows to expressly as-
sess the environmental impact of certain industries
on the territory of Cherkasy, Kharkiv, Kirovograd
and Poltava regions (Fig. 3).

Results. In particular, within the framework of
vermiculture study, the dynamics of the population
of earthworm Eisenia foetida was studied depending
on the different types of substrates (at the stage of
breeding). It is important to note that the obtained
population is 100% aboriginal because it is derived
by assimilation from representatives of several local
populations (Cherkasy, Kirovograd and Vinnytsia
regions). The studies revealed a certain dependence
of the dynamics of Eisenia foetida population den-
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Fig. 2. Environment assessment of agricultural system (Sonko, 2009).
The value of the ecological hazard of agriculture in all farms of Kharkiv region (Kez).
1 —lessthan0,5; 2-0,5-0,8; 3-0,8—-1,0; 4 - more than 1,0

Fig. 3. Assessment of agricultural branches impact on the soil in Cherkasy region (2014-2016)
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sity on the volume of the storing bunker, so the larg-
est increase (47 times) was observed in the storing
bunker number 6. This is explained by the fact that
for this variant, at the time of the experiment start
for each worm there were 0.0009 m? of substrate (in
the storing bunker number 4 — 0.0008 m®). The de-
pendence is quite natural because distribution of the
population is determined by the ecological capacity
of the environment which main parameters are space
and resources. The volume of substrate at 0.0009 m*
per worm (at the time of population formation) is the
most optimal among the selected research options
regarding the size and density of Eisenia foetida

population. The high population growth indirectly
indicates that vermiculture produces more biohumus
production than other experimental variants (Cha-
ttopadhyay, 2012; Tripathi, 2004). In general, the
results of experiments on vermiculture have shown
that it is possible to breed Eisenia foetida aboriginal
population adapted to local conditions in farms, as
well as the possibility of biological utilization of
organic matter formed annually in the fields with the
help of a worm.

A study was also carried out on the influence of
vermiculture product’s introduction for agricultural
crops (Fig. 4).

g
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Fig. 4. Biochemical parameters of the sown salad composition depending on the biohumus
use methods (average for 2015-2016)

It is has been found that the biohumus use does
not affect the level of nitrate contamination of salad
and allows obtaining high yield of environmentally
safe products. In general, besides the fact that the
products were environmentally safe, it was charac-
terized by comparatively high qualitative character-
istics in terms of dry matter and vitamin C content.
Interesting results provided a comparison of differ-
ent ways of introducing biohumus for coriander
through biometric and yield indicators (Fig.5).

In fact, one of the main environmental results of
experiments with vermiculture products was the
high consumer and ecological quality of the final
product, in particular, nitrate content in tomatoes
(Fig. 6).

According to the results of the experiment, in
the variants where local pre-planting of biohumus
was made, the highest biometric indicators were

recorded for all studied parameters (plant height,
fruit weight, fruit diameter and mean number of
fruits). In general, the biohumus use increases the
average yield of tomatoes by 28.6%. The average
nitrate content in the biohumus variants was 9.5 mg/
kg which is ten times less than the MPC indicating
that the biohumus is truly environmentally friendly
fertilizer. A high biological efficiency (up to 89%) of
biohumus has been registered in relation to the con-
tainment of the late blight development.

At the third stage, due to modern methods of
landscape-ecological planning (LEP), schemes con-
sidering the features of a particular landscape in the
organization of various types of agricultural activi-
ties have been developed. First of all, it relates to
relief and soil which are decisive in the development
of environmental optimization measures for envi-
ronmentally-friendly agricultural production. LEP
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done on the example of the model territory of
Korobochkine Agricultural Enterprise in Chuguiv
district of Kharkiv region made it possible to create
a series of thematic maps of the most important
morphometric indicators based on the digital model
of the relief (Fig. 7), such as a hypsometric map, a
map of slope expositions and on their basis maps of
areas of surface runoff, erosion hazards, geochemi-
cal migration of elements and stability of land-
scapes.

Since the most important natural component of
agricultural production is the soil, we add maps of
granulometric composition, humus content, acidity,
cation exchange capacity, etc. The peculiarity of ag-
ricultural landscapes is the almost complete lack of
stationary sources of pollution but it is their func-
tioning that causes the emergence of nature man-
agement conflicts. Therefore, the following map,
which allows taking into account landscape features
of ecological agricultural production, contains the

boundaries of anthropogenic landscapes, natural and
anthropogenic sources of conflicts and zones of pos-
sible conflicts of nature management (Fig.7).

The map of conflicts in agricultural landscapes
is complemented by a geochemical survey of the
territory during which soils and agricultural products
were sampled on test sites to determine the content
of substances harmful to people and compare them
with normative indicators. A continuous geochemi-
cal survey is not required in agricultural landscapes
since the introduction of fertilizers, herbicides and
pesticides is carried out in the same volumes within
the entire fields or plots (Maksymenko 2017b).

At the stage of LEP “generalization and forecast
of changes in accordance with the target concept of
the use of the territory”, it is advisable to abandon a
typical system of goals and adapt it to constraints
imposed by ecologically balanced agricultural pro-
duction. The main objective of optimizing nature
management in agricultural landscapes at the present
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Fig. 7. Conflicts of nature management in AF Korobochkino’s anthropogenic landscapes

time is to prevent their degradation which is to sim-
plify the structure and degrade natural properties of
the system adversely affecting the vulnerable com-
ponents, such as soils, biota, surface and groundwa-
ter and causing a decrease in the productivity of ag-
ricultural ecosystems.

Discussion. Actually, the idea of the corre-
spondence of a certain agricultural field to the natu-
ral landscape in which it develops (zoning level) is
in the most famous works of V.V. Dokuchaev, M.I.
Vavilov, A.S. Yermolov, O.V. Chayanov and O.M.
Chelintsev. Taking into account the importance of
such studies in the late 1960s, the International Geo-
graphical Union conducted a series of studies on the
typology of world agriculture for the scientific sub-
stantiation of “Green Revolution” technologies.

In these works, the “statistical” and “spatial”
basis was a peasant (farming) economy, since it is at
the lowest level of the spatial organization of agri-
cultural landscape. The peasant, his family, all the
pets and agricultural lands harmonized into the eco-
system where balance of matter was “locked” into a
certain natural landscape and whose stability (ac-
cording to modern terminology) became the subject
of inherited care from father to son. At the same
time, the mechanism of ensuring such stability, ex-
cept ownership of land, was the specialization of the
peasant economy (Chayanov, 1989).

Since the lower spatial level in nature consists
of the smallest units of a landscape organization,
such as facies, sub district and district, one can speak
of ecological conformity (or inconsistency) of the
existing specialization. Considering the fact that
these landscape units correspond to the same lowest
level in the typology of natural ecosystems, it be-

comes clear that the size of the peasant’s economy
territory should not exceed 10 hectares. Actually,
this is exactly the size corresponding to original
units of the natural landscape organization and this is
the very level of interaction between nature and man
and the natural tolerant regulation of such interaction
is possible.

The essence of the author’s concept of ecologi-
cally friendly agriculture is as follows:

1. Untouched or weakly damaged natural land-
scapes are not only the key to effective and ecologi-
cally tolerant agriculture but also the balanced de-
velopment of the entire state. According to calcula-
tions of reputable scientists, natural landscapes must
occupy not less than 60% in each country. According
to the Law of Ukraine “On the National Program for
the Formation of the National Ecological Network of
Ukraine in 2000-2015”, “... a state close to the natu-
ral one has landscapes in the area of almost 12.7
percent of the territory of the country”. Approaching
60% is a difficult, long and thorny path for which it
is necessary to give the highest legal status to the
main nature user at the low level of the landscape
spatial organization that is the rural community.

2. The rebirth of the Ukrainian village suffering
now from the demographic crisis is possible through
land relations. Only a free person can work creative-
ly on the land and optimistically look into the future,
giving birth to children and bequeathing them their
own land and everything that is on it. Here is the
main essence and content of a small-scale peasant
farm and farm settlement system where farms are
analogues of human ecotypes. This system with a
high degree of agricultural landscapes variability
repeats the spatial structure of the biosphere and
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most harmoniously fits into natural ecosystems. A
relatively small area of the peasant economy (up to
10 hectares) gives responsible care for it, in particu-
lar, to provide fields of organic matter from its own
livestock. Under such conditions, maintenance of
natural fertility of soils is a matter of the peasant
family, and the subject of inherited care and the “re-
vival” of domestic livestock production is only a
matter of time.

3. In order to revive agricultural, spiritual, cul-
tural traditions and, consequently, demographic and
environmental stability of rural Ukraine, it is pro-
posed to reform land relations in the following areas:

- Considering that most rural families are forced
to survive in present-day modern economic condi-
tions from the land that is in use by the peasant fami-
ly, one must agree that in the countryside of Ukraine
a natural economy has already been formed which in
general is not a tragedy but a “tip” determined by the
course of events which should be used skillfully;

- Carrying out calculations of peasant families’
budgets to specify its size and the degree of mer-
chantability of agricultural statistics (Sonko 2015a);

- According to the results of calculations, allo-
cating production types (specialization) of peasant
farms which will be the most objective, since it takes
as much as possible the local natural and economic
conditions;

- Implementing agricultural zoning of the terri-
tory of Ukraine based on the specialization of peas-
ant farms, the study of land use in enterprises of dif-
ferent forms of ownership and data on the natural
fertility of lands;

- In each agricultural area, dividing all lands in
use into at least 3 groups:

1) Lands of peasant farms which should even-
tually be granted the right to live on property with
the possibility of inheritance (not sale, at least in the
first 20-40 years) and a nonprofit, natural economy
should be supported. It is in such farms that there
will be the greatest demand for the technology of
ecological conversion;

2) Lands withdrawn from agricultural circula-
tion due to the destruction of their natural fertility
and those to be transferred to the nature reserve fund

and, eventually, included in the national ecological
network;

3) Lands that have not lost its natural fertility
yet and those that are in use by agricultural enter-
prises of different forms of ownership.

- An appropriate strategy for nature use should
be developed for each of the listed groups of lands;

- The main condition of this strategy is diversi-
fication of existing agricultural use of land directed
on decreasing intensity, in particular a significant
reduction of soil-fueled crops in crop rotations, a
return to fallow and crop rotation, an increase in
land areas under pasture and hayfields as well as
rural development of the newest forms of nature
management (rural green farmsteads, tourist attrac-
tions, green tourism objects, etc).

Conclusions. The 25-year-old domestic experi-
ence of farming in market conditions has led to the
conclusion that the above examples of ecologically
tolerant methods of crop cultivation and livestock
production can only be realized under the condi-
tions:

- Confidence of land ownership with the proper
support of farmers by the state;

- Prevalence of small and medium-size land
holdings in the land use structure.

The experience of conducting an industrial ty-
pology of agriculture in the areas of Forest-Steppe
zone of Ukraine shows that modern specialization is
not only far from optimal but in many cases devas-
tating for soils, in terms of compliance with natural
conditions. Hence, the implementation of the agri-
cultural typology with a subsequent assessment of
the environmental impact of each type (Sonko,
2018a), first in Forest-Steppe, and, subsequently,
throughout the territory of Ukraine can be analogous
to the current “electronic declaration” and will help
develop a strategy for environmentally sound man-
agement of agriculture. The developed technological
methods of ecological conversion (vermiculture,
biological dynamics, etc.) adapted to the conditions
of Forest-Steppe Ukraine will help individual own-
ers of peasant and farm enterprises to implement this
strategy in practice.
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CONCEPT OF ENVIRONMENTALLY PROTECTIVE FARMING
FOR THE FOREST-STEPPE ZONE

Formulation of the problem. Taking into account that agriculture is the branch closest to natural land-
scapes on the type of material-energy relations, the main task of agroecology is search of management forms
(specialization) that would not exceed natural capacity of a specific territory. The best management of the
nature use at the agro-landscape level can be implemented only in case of complete confidence in the land
property, as well as in the presence of small areas from farmers that would correspond to the grassroots lev-
els of the landscape structure. It is under this condition that the farmer can be taken care of with the support
of the natural fertility of the land. In addition, the determined ownership of land (not lease) will force the
peasant to form specialization in order to work as self-sustaining as possible. Under such conditions, the re-
vival of domestic livestock, as a guarantee of the maintenance of natural fertility of soils is just a matter of
time.

The purpose of the article. To develop the concept of environmentally protective farming for the for-
est-steppe zone.

Methods. Approbation of the theoretical foundations of the proposed Concept allowed to develop a
harmonious methodology: at the first stage, numerous methods of environmental monitoring of various com-
ponents in the agricultural landscape are used, such as methods of biological indication of pesticide residues
in soils, instrumental and laboratory methods for evaluating environmental parameters, express estimation of
environmental impacts on soils of separate branches of agriculture, GIS-modeling of agricultural typology
and landscape - ecological planning; at the second stage, comprehensive methods on vermiculture study, eco-
logical and biological technologies of agricultural crops cultivation have been developed, as well as biody-
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namic technologies in growing crops and methods of assessing the impact of food industry enterprises on the
state of the environment.

Results. The authors’ concept, adapted to the conditions of the UA forest-steppe area, consists of serial
blocks of research: "Ecological monitoring of agro-landscape components *; "Ecological conversion of agro-
landscapes"; "Landscape-ecological planning". The main goal of this Concept is not to focus on large agro-
holdings, but on farmer farmers.

The experience of conducting an industrial typology of agriculture in the regions of the UA forest-
steppe zone suggests that modern specialization is not only far from optimal in terms of compliance with
natural conditions but also in many cases is devastating to soils. Therefore, the assessment of the environ-
mental impact of each type of agriculture, first in the forest-steppe, and, subsequently, throughout the territo-
ry of Ukraine, can be analogous to the modern "electronic declaration" and will help develop a strategy for
environmentally sound management of agriculture. The developed technological methods of ecological con-
version (vermiculture, biodynamics, etc.) are adapted to the conditions of the forest-steppe of Ukraine, and
will help owners of peasant and farm enterprises implement this strategy in practice.

Keywords: agro-landscape, typology of agriculture, conversion, ecologically tolerant farming, land-
scape-ecological planning.
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