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The general tendency of the agriculture develop-
ment in the world at the present stage envisages the
creation of conditions for the stabilization and increase
volumes of agricultural production to solve the food
problem. Year by year the Ukraine's role increases as
an agricultural country in the food security of Europe
and the world. According to the Land Registry of
Ukraine, the land fund country makes 60,3 million hec-
tares, of which agricultural lands — 41,6 million hectares
(69% of the total area of Ukraine) in arable land - 35, 5
million hectares (53, 9%). According to the Land Regis-
try of Ukraine the area of solonetzic soils in Ukraine 2, 8
million ha. Furthermore, among the irrigated lands 600
thousand ha of secondary solonetzic of soils.
Solonetzic soils cover relatively small part of arable
land area in Ukraine (about 7%), but require special
attention in the management of agriculture for several
reasons. Firstly, their agricultural development is close-
ly linked to the need to perform a complex set of special
reclamation measures for desalination. Secondly, soil
salinity can occur during the exploitation of non-saline
areas in irrigated agriculture as a result of the process-
es of secondary salinization. Thirdly, the range of saline
soils is dynamic as soil salinity can be accompanied by
the simultaneous appearance of the process of sec-
ondary salinization and alkalinization and new ranges
of salinity on adjacent territories. Under the condition of
properly and scientifically substantiated use, saline soils
are a significant reserve for increasing the production of
various types of agricultural products [9].

Effective use of solonetzic soils in Ukraine is pos-
sible only with accounting soil properties (power and
chemistry of salinity, salt balance of solil, etc.), the level
of groundwater mineralization, climatic conditions (rain-
fall), the direction of agricultural use (arable land, hay-
fields, pastures, perennial plants). Depending on the
genesis and properties of different types of solonetzic
sail for conditions of Ukraine, a landscape-adaptive set
of measures to improve their fertility was developed.
Herewith the reclamation is carried out in the following
directions: chemical reclamation (soils and irrigation
water), ameliorate plantation plowing, flushing, creating
drainage systems, phytomelioration). Landscape-
adaptive approach to the management of solonetzic
soil fertility ensures sustainable environmentally safe
and cost-effective use of solonetzic soils [8, 9].

The purpose is - to develop a reasonable and
adapted to modern socio-economic conditions to the
management of solonetzic soils fertility in Ukraine.

Materials and Methods. The research were con-
ducted in Forest-steppe and Steppe zones of Ukraine,
where is disposed 98% saline and solonetzic soils. The
Objects of our research were:

- naturally solonetzic soils,
methods of its reclamation.

- irrigation water. For irrigation in Ukraine are used
basically water of main river arteries and created on their

irrigated soils and
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base water storage’s and ponds.

- agricultural plants, grown on solonetzic soils in ir-
rigating and none irrigating conditions (grains, vegeta-
bles, fodder’s and technical cultures).

The main methods were field, model, analytical
and statistical research, analysis and synthesis.

Also were used materials of large-scale land sur-
vey (1957-1961 yr.) and their correction; the Land ca-
dastre; materials of agrochemical certification of the
agricultural lands; data of ecological-ameliorative moni-
toring; data of scientific organizations UAAS, higher
educational institutions and others.

Results and discussion. For today on the basis
of the long-term comprehensive study of the soil pro-
cesses dynamics and regimes in solonetzic soils there
are identified common landscape-zonal patterns and
spatially differentiated features of orientation, and the
prevalence rate of soil processes. For a more accurate
spatial assessment of the solonetzic soils state, a se-
ries of electronic maps of the regional and local levels is
created.

At the regional level there are solved issues of
spatial differentiation of land on the main factors of the
formation and the degre of manifestation of salinity and
alkalinity, the directions of further development of pro-
cesses for determining a set of preventive and prophy-
lactic measures. At the local level - the solution both
monitoring tasks, and tasks related to the needs of the
targeted land users. The main attention is paid to the
definition of local variability of salinity and alkalinity
manifestations, obtaining the characteristics of the soil
condition and the dynamics of its performance. This
approach allows creating a unified system of infor-
mation and mapping support for measures to control
environmental and agromeliorative state of naturally
and secondary solonetzic soils and solonetzic soils,
developing the principles of their rational use based on
technology adaptability to soil - climatic and social
conditions.

Naturally solonetzic soils of Ukraine are confined
to the two tectonic cavites - the Dneprovsko-
Donetskaya (Forest-Steppe zone) and the Black Sea
(Steppe), where the total lack of areas drainage creates
favorable conditions for the accumulation of salts [ 4, 5].
According to the soils classification of Ukrainian, they
are presented by chernozems solonetzic and
solonetzic, chernozem meadow, meadow - chernozem,
meadow-chestnut, meadow, alluvial - meadow, dark -
brown and brown alkaline soils, solonetzes and salt
marshes [1, 6].

Manifestation of secondary salinity is often the
environmentally negative consequence of irrigation.
Considering the fact that in Ukraine every two years
from the five are arid, irrigated lands are the insurance
fund of the country, as 75% of the territory of Ukraine
for natural hydration are in unfavorable or partially
favorable for agricultural production conditions, which
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greatly affects the efficiency. Most often, secondary
salinity in Ukraine occurs in conditions of inadequate
drained low-lying areas by the absence of the collector-
drainage network and / or by using for irrigation of sa-
line water (more than 1 g /1) [11].

Herewith it is set a positive salt balance in excess
of accumulation of salts over their removal [3]. The
causes of secondary salinity in Ukraine can also be
[4,7]:

- adverse chemical composition of the irrigation
water in which the content of alkaline salts of sodium,
potassium, in an equivalent ratio exceeds the content of
salts of calcium, magnesium, iron and other two-and
trivalent cations;

- rise to the surface of the ground water with the
same adverse chemical composition and so secondary
salinity can be stored for a long time. Then, during salt
flushing by precipitation or irrigation water in soils sec-
ondary alkalinization process can be developed;

- special flushing of saline soils, as well as the
development of the rice systems based on naturally
saline soils (the early years).

According to the soils classification of Ukrainian,
secondary solonetzic soils are represented by
chernozem ordinary, southern and dark chestnut soils
[1, 6].
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Until 1991 fertility improvement of solonetzic soils
in Ukraine was carried out mainly with the use of
chemical amelioration on the area 2 million ha. After
1991, the reclamation of solonetzic soils has been
given insufficient attention mainly due to high energy
consumption and the lack of adequate state financial
support. During this period, the agriculture of Ukraine in
general has gone on the way of extensive develop-
ment, which inevitably leads to the loss of soil fertility,
reduced yields and volatility of gross yield of agricultural
products. This has contributed to changing attitudes,
principles, methods and technological solutions to prob-
lems of land reclamation [8].

The feasibility of reclamation, its kind, technology
are defined by agro-climatic resources, modern ecolog-
ical and land improvement state of solonetzic soils,
tasks of agricultural production and its resourcing. The
main requirement for rational use of solonetzic soils in
Ukraine in modern conditions should be considered a
necessity of landscape-geochemical assessment of
their formation and distribution and adaptive application
of different types of reclamation. It provides protection
and increase effective fertility of solonetzic soils, optimi-
zation of living conditions of the crops. According to this
approach, the amount of soils for reclamation can be
significantly reduced (fig.1).

[ renaturalisation

[1 agrotechnical actions (non-irrigated soils) or
chemical reclamation (irrigated soils)

B reclamation plantage plowing

B chemical reclamation

| phytomelioration or chemical reclamation

Fig.1 Landscape-adaptive approaches to the management of solonetzic soils fertility in Ukraine

The State Agency of Ukraine for Land Resources
has developed and approved a procedure for land
conservation, based on which the solonetzic soils con-
taining toxic salts more than 0,4% are subject to trans-
fer from agricultural lands to other land uses. The sys-
tem of measures on re-naturalization of landscapes
provides also removal of strongly solonetzic lands from
arable land [10].

Chemical reclamation in Ukraine is recommended
to carry out on solonetzic and alkaline soils, which lend
themselves well to this reclamation measure
(chernozems solonetzic and solonetzic, chernozem
meadow, dark -brown and brown alkaline soils with

share of solonetzes spot 10-30 % and 30-50 %, soils
that irrigated by bonded suitable water). Continuous
chemical reclamation is recommended to replace by
the sample (contour) application of meliorant on
solonetzes stains or by local application of gypsum in
rows during sowing, providing economic- and material
resources savings. According to this approach, areas of
lands needing chemical reclamation could be signifi-
cantly reduced compared to those that were reclaimed
in previous years. This method of chemical reclamation
provides increasing yields of grown crops at 15-20%.
According to research, chemical reclamation should be
repeated every 5-7 years. For the reclamation of sec-
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ondly solonetzic soils it is recommended to apply the
gypsum directly into the soil or with irrigation water.

In the dry conditions of Steppe, where the chemi-
cal reclamation in unirrigated conditions is ineffective, it
is recommended the use of reclamation plantage plow-
ing [2, 12]. It is expedient to apply for dark chestnut and
chestnut solonetzic soils in combination with steppe
solonetzs (25%) with 40-50 cm deposition of car-
bonates and / or gypsum and alkali-saline brown soils
in meadow-chestnut. With the research of the proper-
ties of agrotransformed solonetzic soils of Dry Steppe
of Ukraine in irrigated and non-irrigated conditions,
conducted by NSC ISSAR [2], was determined that the

result of the aftereffect of reclamation plantage plowing
is the formation of highly environmentally sustainable
agro transformed soils which are unique in nature on
their morphological, agrophysical and physico-chemical
properties and are able to provide high productivity of
agricultural crops, that are able to provide high fertility
in agro-climatic conditions of the Steppe zone of
Ukraine. A single conducting reclamation plantage
plowing provides a positive after-effect on soil proper-
ties and productivity of agricultural crops for 50-60
years and the discontinuation of its positive aftereffect
is unmarked. Gain vyields are 20-25% in unirrigated
conditions and up to 40% under irrigation (fig 2).
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Fig 2. Effect of reclamation plantage plowing on gain yields

Large areas (92.2 thousand hectares) are occu-
pied by solonetzic soils, where the reclamation is ineffi-
cient n and bringing them to arable lands is economi-
cally unfeasible. It is mainly solonetzic alluvial
chernozem and its complexes, with medium to high
degree of salinity and the level of ground water
occurrence of 1.0-1.5 m and alkali-saline chernozem
soils and solonchaks. Cost-effective and environmen-
tally safe using such soils is appropriate through selec-
tion of adapted economically valuable kinds of crops to
create productive perennial multicomponent
agrocenoses.

Solonetzic e soils with not deep mineralized
groundwater with adequate natural drainage of areas
are recommended for usage under rice systems. For
reclamation of slightly solonetzic soils it is recommend-
ed to use technical measures: application of organic
and mineral fertilizers, the introduction of perennial
grasses in crop rotation, phytomelioration.

To separate group it should be attributed
solonetzic soils, which in the present shortage of re-
source expenditure do not require radical reclamation.
Increasing their fertility is advisable to make with farm-
ing practices and application of increased amounts of
organic and mineral fertilizers, involvement in crop
rotation perennial grasses and solonetz-stable crops. It
is chernozems and dark chestnut soils with a low
degree of salinization without solonets spots or their
complexes with solonets spots 10%.

Conclusion. On the basis of generalization and
systematization of long-term research there were high-
lighted the issues of the genesis of solonetzic soils in
Ukraine, the main directions of research, the main
approaches to their rational use and fertility manage-
ment. Landscape-adaptive approach to the manage-
ment of solonetzic soil fertility is proposed. The pro-
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posed system of reclamation activities, differentiated by
features of different types and kinds of solonetzic soils,
environmental and economic aspects of reclamation
can reduce the area of chemical reclamation of
solonetzic soils to 1,0-1,1 million hectares compared to
2,0 million hectares in previous years and receive eco-
nomic benefit by increasing crop productivity and im-
proving product quality. Thus obtained results will serve
as for securing the sustainable development of agricul-
ture in Ukraine.
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ONTUMI3ALIA ENTMEHTIB TEXHONOrIi BUPOLLUYBAHA HOBUX
COPTIB COI B YMOBAX NiBAHA YKPAIHA

BYJUIIH O.0. — kaHanaart c.-r. Hayk

CY3[0AJlb O.C.

IHcTUTYT 3poluyBaHoro 3emnepoberea HAAH

MocTtaHoBKa npo6nemu. pu BMpoOLLYyBaHHI coi
B 30Hi [NiBaeHHoro CTeny YKpaiHu BaxXnmBe 3HAaYEHHS
Mae noAonaHHa aediunTy npuMpoaHoi Bonorosabes-
neyeHocti rpyHTy. OCHOBHUM MeniopaTUBHMUM 3axo-
[OM a1 BUPILLEHHS Liel NpobneMu € 3pOLLEHHS.

Mpn onTumisauii BUTpaT NOMMBHOI BOAW, €Hep-
FOHOCIIB Ta TEeXHONOoriYHMX 3acobiB, BaXkNMBUMWU €
NUT@HHA TOYHOro AndpepeHUIoBaHOro ynpasniHHs
PEeXMMOM 3POLLEHHS COi BNPOAOBX ii BereTauii wns-
XOM PEeTenbHOro KOHTPOMI0 3a BOAOCMOXUBAHHAM
pPOCMVH ANs KoMNeHcauii icHy4oro aediuuty BoOroru
Yy KOPEHEBMICHOMY LUapi I'PYHTY.

OpHMM 3 HarBaxnuBIWKX HAKTOPIB, O CpUsie
NiABULLEHHIO BPOXaMHOCTI COI € HasiBHICTb HOBUX
BMCOKOMNPOJYKTMBHUX COpPTiB. BipHuin BMGip copTy -
o[Ha 3 BUpiLLanbHMX YMOB OTPMMaHHS MakcMmarbHO-
ro BpoXato Liei KynbTypu. HegockoHana TexHonoris
BMPOLLYBaHHS COI, MpU SAKi He BpaxoBaHi ocobnueoc-
Ti yMOB BMPOLLYBaHHS, Taki, SK: KriMaT, yMOBU BOMO-
rozabesneyeHocCTi, ryctota CTOSHHS POCIUH, CTPUMYE
ofepXaHHSA BMCOKMX i PIiBHIB ypoxaiB ii 3epHa. [u-
TaHHS BMNAVBY PEXMMY 3POLUEHHS Ta TFYyCTOTW CTOSH-
HS HOBUX COPTIB Ha BpOXaM coi B ymoBax [liBoeHHOro
Creny YkpaiHu BMBYEHE LLEe HEeOOCTaTHLO i NoTpebye
YTOYHEHHS, @ PEXWM 3pOLLEHHS, siknii 6asyeTbea Ha
BCTAHOBIIEHUX B3aeMO3B'A3kax, NoTpebye BAOCKOHa-
neHHsi. Po3pobka 1 BNpOBaXeHHs1 y BUPOOHULTBO
YAOCKOHaNEeHUX enemMeHTiB TEXHOMOrii BUPOLLYyBaHHS
HOBUMX CEpeaHbOCTUIMMX copTiB coi [JaHasa Ta ApaTTa,
AKi € HanbinbWw yHiBepcanbHUMK AN KNiMaTUYHUX
YMOB niBAHA YKpaiHu, notpebyloTb BU3HAYEHHS On-
TUManbHOTO PEXUMY 3POLLUEHHS, TYCTOTU CTOSIHHS
pPOCMWH, WO Yy NOedHaHHi MOBWHHI 3abesnevyBaTyn
CTanun Ta BMCOKMIA piBEHb BpPOXato COI 3 BiAMNOBIAHN-
MU MOKa3HMKaMWM SIKOCTi 3epHa Mpu OAHOYacCHI eKo-
HOMIii pecypciB € akTyanbHO npobrnemMot cyvacHoil
meniopadlii i 3poLLyBaHoro semnepobeTaa.

CtaH BMBYEeHHA npob6nemu. [ocnigpkeHHs
Mopdo-6ionorioyHnx  0cobrmBOCTEN  CiNMbCKOrocno-
[apCbKoi KynbTypu COi BUCBITNEHI B poboTax BiTUM3-
HSIHUX Ta iHO3eMHMX BYeHnx: Babuua A.O., KonicHuka
C.0., MekeHbo X.M., PepopuieBa B.H., Ckopukosa

B.T., bereynoea M.LU., CniroBoro B.C., ApameHns
®.®., Forman R.T., Hamner K.C., Bramer T., Morse
W.J. [1, 2, 5-10]. MNMnTaHHs BNAMBY PEXMUMIB 3POLLEHHS
Ta CyMapHOro BOAOCMOXMBAHHSA Ha BpOXal CinbCbKo-
rocrnogapcbkux KynbTyp, i, B 0cobnmBoCTi, coi npea-
cTtaBneHi B poboTtax AnnatbeBa A.M., AnnatbeBa
C.M., MNucapeHka B.A., Jlumapa A.O., XosTtoHor O.I.,
Jlasepa l.H., BepryHoBa B.A., BepryHoBoi I.H., 3iH-
yeHka O.l., CanateHka B.H., BinoHoxka M.A., Ciukaps
B.l., Oparosnya C.

B pesynbTati aHanitMyHoro ornagy nitepatypu
0OrpyHTOBaHa HeOOXiOHICTb NPOBEOEHHS TeopeTuy-
HUX Ta EeKCMepUMEHTanbHUX OOCNIMKEHb 3 MUTaHb
BMIUBY PEXUMY 3POLLUEHHSI Ta YCTOTWU CTOSIHHA pOC-
TNINH Ha NPOAYKTUBHICTb CepeHbOCTUMTINX COPTIB COI B
MisaeHHomy Cteny YkpaiHu.

HaBepgeHi maTtepianu cBigyatb Npo Te, LWO iCHye
HaranbHa notpeba y po3pobLi enemeHTiB TEXHOMOrIT
BMPOLLYBaHHA COI, CNpsSIMOBaHWX Ha OMNTUMI3aLito
BUTpAT arpopecypciB, 30KpeMa, 3a pPaxyHOK yOoCKO-
HaneHHs1 PEXUMIB 3POLLUEHHA Ta BU3HAYEHHs onTumMa-
NbHOI TYCTOTM CTOSIHHS POCINH, adanToBaHWX A0
nocywnmeux ymoB liBgeHHoro Cteny YkpaiHu.

3aBaaHHA | meToamka pocnigxeHb: [lig vac
npoBefeHs AOCMiAKeHb 3aCTOCOBYBANUCS 3ararnbHo-
HayKoBi (CNOCTEPEXEHHSs, aHari3, CUHTE3, MOpPIBHSIH-
HS, BUMIPIOBaHHA TOLLO) i cheuianbHi (NONbOBUN,
nabopaTopHO-NonbLOBUA, NabopaTopHUN, aTecToBaHi
3aranbHoNpuHATI Haykosi meToamn Ta ACTY) metoan
OOoCnioKeHb, MeToau CUCTEMHOro, MaTemaTU4yHO-
CTaTUCTUYHOTIO, KOpernsuinHoro, pPO3paxyHKOBO-
NOPIBHANBHOrO aHanidy Ta martemMaTu4yHOro MoZerto-
BaHHS.

MonboBi Ta nabopaTopHi AOCHioKEeHHs npoBe-
AeHi B 30Hi IHryneupkoi 3pollyBanbHOI cuUcTemmu
Bnpoaosx 2010-2013 pp. Ha AinsgHkax BigAainy 3potuy-
BaHOro 3emnepobcrBa |HCTUTYTY 3pOLLYBaHOrO 3eM-
nepo6ctea HAAH.

Bonoricte  IpyHTYy BM3Hayanu TepMOCTaTHO-
BaroB/M MeTOAOM, a MOSIMBHI HOPMKU, CyMapHe BOAO-
CMOXMBAHHA Ta cepeaHbooboBe BMMAPOBYBAHHS,
KoeiLlieHTV BOOOCMOXMBAHHS, OKYMHOCTI MOSMMBHOI
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