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SYSTEM OF DIAGNOSTIC INDICATORS FOR LOW-PRODUCTIVE AND DEGRADED
SOILS TO ASSESS THEIR SUITABILITY FOR AFFORESTATION

Purpose. The identification of soil indicators for assessing the forest growth potential of soils for the pos-
sibility of afforestation.

Methods. The indicators were chosen among the soil parameters most often used to assess fertility: re-
serves and thickness of forest litters, morphological characteristics of soils, particle size distribution, acidity,
humus and various forms of NPK content, composition and content of exchangeable cations. The research was
carried out in natural medieval forests according to the methods generally accepted in forest inventory, typology,
soil science, analytical work - according to classical agrochemical and standardized methods.

Results. The article gives an analysis of the problem of forestry typological evaluation of low-output and
degraded soils (sandy, with shortened profile, salted, eroded), which were withdrawn from agricultural usage.
The actual and theoretical material on the basis of which the range of issues related to the evaluation of forest
land use in different natural zones is generalized, was collected and analyzed. On the main categories of low-
productive lands in different natural zones of the flat part of Ukraine temporary trial areas were laid, where soil
and typological investigation were conducted. The soil indicators and parameters of forest productivity of low
productivity and degraded soils are determined, on the basis of which the classification of soils based on the de-
gree of their suitable for afforestation has been developed. The suitability of soils for afforestation were evaluat-
ed in three categories: suitable for afforestation, limitedly suitable and unsuitable suitable for afforestation.

Conclusions. The experience of afforestation of low-productive and degraded soils is generalized and a
system of diagnostic indicators for their forest typological evaluation on zonal and morphological basis is pro-
posed, and an information analysis on the problem of assessing the suitability for afforestation of low-productive
lands (saline, stony, sandy) that are derived from agricultural circulation is provided. The suitability of soils for
afforestation is described by a system of soil indicators, in particular, their particle size distribution, humus con-
tent, common and mobile forms of NPK, and exchangeable cations. However, among these indicators, one can
single out informative indicators of the level of productivity of forest lands - mineralogical (chemical) and
granulometric composition of soils. At the same time, it has been proved that the granulometric composition of
the soil determines such important characteristics as the content of exchange bases, common forms of phospho-
rus, potassium, and humus.
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Introduction

Forest-land percentage of the territory of
Ukraine is currently lower than necessary to
achieve the landscape and ecological balance, to
meet the needs of the economy and the function-
ing of the developed forestry and agriculture and
industry. The scientifically-based level of opti-
mal forest-land percentage for Ukraine is 20%,
and for this purpose it is necessary to fill up more
than 2 million hectares of land [1]. Implementa-
tion of optimal forest-land percentage in Ukraine
is one of the priority tasks, which is fixed in a
number of laws, decrees and resolutions of vari-
ous branches of executive power, in particular,
the Law of Ukraine "On the National Program
for the Formation of the National Environmental

Network of Ukraine for 2000-2015", the State
Target Program "Forests of Ukraine" for 2010-
2015, etc. According to these documents, for
the purpose of increasing forest cover, it is en-
visaged to create protective forest plantations,
protecting forest strips due to the afforestation
of new lands, primarily low-productive, de-
graded and contaminated, which are derived
from agricultural categories and transferred to
the forest fund [1, 2]. Due to the low level of
productivity and non-forest nature of these
lands, forest cultivation should be preceded by
work to determine the level of their forestry
potential and overall suitability for forestation,
but also the forestry typological assessment.

Research objective

Development the soil indicators of forest
evaluation of lands (sandy, with shortened pro-
file, salted, eroded), which are transmitted for
afforestation, by systematization of various cate-
gories of lands and types of soils for their forestry
productivity, as well as systems of soil diagnostic

indicators for assessing their suitability for affor-
estation by natural areas of the flat part of
Ukraine. Afforestation on the basis of soil and
typological research will ensure perhaps optimal
use of land potential in the process of afforesta-
tion.

Research methods and conditions

The research was based on the synthesis of
several methodological approaches — compara-
tive and ecological, classical methods of soil sci-
ence, agrochemistry, forestry, forest taxation,
typology and mathematical statistics using
correlation and regression analyzes. The main
methodological studies are presented in our pre-
vious publications [3, 4, 5]. On the main
categories of low-productive lands in different
natural zones of the flat part of Ukraine
temporary trial areas (TTA) were laid, where soil
and typological investigation were conducted.

The study of forest soil properties in
Ukraine according to the results of morphometry
and soil chemistry was carried out on such low-
fertile soils:

- sandy soils (sod-podzolic on sandy sed-
iments);

- soils with a shortened profile on dense
carbonate rocks of the Steppe (southern black
soil, sod-calcareous soil);
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- eroded soils of the Forest-Steppe (differ-
ent types of soils);

- saline soils of the Forest-Steppe (mead-
ow-chernozem soils of varying degrees of salini-
ty) and Steppe (dark chestnut solonets).

The study of soil cover was carried out ac-
cording to generally accepted methods in soil
science, with some changes and additions, taking
into account the specifics of forest soils research.
Cameral processing of field materials included
preparation of samples and physical and chemi-
cal analysis of soils. In the soil samples the fol-
lowing parameters were determined:

- content of gross forms of N, P, K (wet
burning in one weighing batch followed by de-
termination of N according to Kjeldal, P —on a
spectrophotometer, K — on a flame photometer);

- humus content (according to Tyurin);

- granulometric composition of each soil
horizon and layers of thickness> 5 cm according
to Kaczynski (its shortened version);
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- water and physical properties: field ca-
pacity (by weight method), bulk density (volu-
metric sounding tube by Mikhovich [6], maxi-
mum hygroscopity - saturation of soil with water
steam over 10% solution of K>SOy;

- pH (water) by potentiometric method;

- analysis of water extraction (in saline
soils full, in not saline - reduced);

- content of forms Ca?*, Mg?*, K*, Na *;

- amount of absorbed alkalines (according
to Kapen-Gilkovits);

Parameters of diagnostic indicators were
calculated in over 300 soil samples using the sta-
tistical data processing was calculated using the
confidence interval from the sample data using
the critical value of t-statistics (Student’s t-
distribution) in the program “Statistica”.

Research results

In general in Ukraine 210032.88 hec-
tares of low-productive agricultural land and
various non-productive lands were transferred
to the system of the State Agency of Forest
Resources (State Forestry Agency) for affor-
estation from 2014 to 2016. The transfer of
these lands in various volumes was carried out
in all natural zones and regional administra-
tions of forest and hunting sectors (RAFHS),
including 4981.9 ha in the Polissya, 13540.5 ha
in the Forest Steppe, 190931.88 ha in the
Steppe and in the Carpathians - 578.6 hectares
(Figure 1). Among the categories of land trans-
ferred for afforestation at Polissya zone low-
productive arable land (37%) and stony lands
(29%) prevail. Pastures and sands make re-

spectively 16 and 15%, hayfields - 2%. Among
the categories of land transmitted for afforesta-
tion in the Forest Steppe low-productive arable
land (26%), hayfields (21%) and pastures
(20%) prevail. The area of ravines for affor-
estation is 17%, stony lands and other unpro-
ductive lands - 14%, sand - 2%. Among the
categories of land transmitted for afforestation
in the Steppe pasture (38%), mainly saline and
stony lands (25%) prevail. The area of ravines
and low-productive arable land is approximate-
ly the same - about 13%. The amount of affor-
estation of sandy land is the smallest - 6%.
Among the categories of land transmitted for
afforestation in the Carpathians pastures and
stony lands predominate.

Ukraine Ecoregions
- Poresyn
i Foral-stappe

Stapoe

Mourtans

Fig. 1 — The low-productive agricultural land and various non-productive lands
for afforestation from 2014 to 2016.
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Determination of the suitability of soils for
afforestation is evaluated in three categories :

1. Suitable for afforestation.

2. Limitedly suitable for afforestation (dry
and unfertile soils).

3. Unsuitable or relatively suitable for af-
forestation (Primarily these are the following
soils: very dry, unfertile, with limited rhizosphere
zone, inaccessible or barely accessible for culti-
vation).

The use of degraded and low-productive
lands (sandy, with shortened profile, salted, erod-
ed) should be carried out after a complete inven-
tory of land and taking into account the reasons
that led to such a state and the nature of the for-
mer use. The first step here is to conduct a thor-
ough soil investigation, in the process of which it
IS necessary to establish suitability of these lands
for afforestion according to soil indicators [7].

a. Soil indicators for forest vegetation
evaluation of sandy soils. To assess the forest
vegetation potential of soils in unsalted sandy
habitats it is enough to determine their most in-
formative indicators (Table 1), which were calcu-
lated using statistically processed analytical data:

« toxic salts content;

« granulometric composition;

« thickness of the humus horizon;

« content of general forms of K0, P,Os;

* equilibrium density;

* depth of subsurface water level;

» mineralization of subsoil waters at their
depth from the critical to 2,5 m.

Applying the data presented in the Table 1
it is possible to evaluate non-forest sandy lands
transferred for afforestation for forestry typology
and determine suitability for afforestation during
natural investigation. The indicator range was
calculated using the confidence interval from the
sample data using the critical value of t-statistics
(Student’s t-distribution), with such an interval
that it can be asserted with a given probability
that the value of the estimated parameter is in this
interval. The developed soil indicators that make
up the forestry classification can serve as a quan-
titative description for the pinewood habitats
(within the trophotops A, B, C) according to
Alekseyev-Pogrebnyak edaphic grid, the con-
struction of which is based on two main factors:
soil richness (trophotope series: A, B, C, where A
is the poorest, and C is the richest in mechanical
and chemical composition of the soil) and soil
moisture (a number of hygrotopes: 0, 1, 2, 3, 4, 5,
where 0 is the driest soil and 5 is the wettest). The
presented classification does not apply to the are-
nas of Nizhniodniprovsky sands whose forest-
related properties differ from most sandy lands of
Ukraine.

Table 1

Diagnostic indicators® for determining the suitability for afforestation of sandy land of Ukraine (Polissya, Forest
Steppe, Northern Steppe)

Indicator range
Condition suitable | Condition limitedly |Condition unsuita-
Indicators for afforestation, suitable for affor- ble or relatively
1 group estation, 2 group | suitable for affor-
estation, 3 group
1. Toxic salts content in equivalents of Chlorum <1,0 1,0-3,5 >3,5
(layer 0-50 cm), mEq/100 g
2. Silt and clay content, % 6-12 3-6 <3
3. Thickness of the humus horizon 2, cm
- Polissya >20 5-20 <5
- Forest Steppe, Northern Steppe >25 10-25 <10
4. K,0 content, %° >0,05 0,01-0,05 <0,01
5. P,Os content, % >0,04 0,01-0,04 <0,01
6. Equilibrium density (layer 0-30 cm), g/cm?® <1,3 1,3-1,9 >1,9
7. Depth of subsurface water level, m >25 From critical to 2,5 < critical
8. Mineralization of subsoil waters at their
depth from the critical to 2,5 m, g/dm3 <10 1,050 >50

Note:

1) - the reliability level of data value - 95%.

2) — capacity of the humus horizon includes the horizons - He + Hp (PH).

3) - the K;O content is determined in the sulfuric acid extract (Ginzburg method).
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b. Soil indicators for forest vegetation
evaluation of steppe soils with shortened
profile. These soils are confined to the exits to
the earth's surface of limestone and are spread
in the Donbass, Mykolaiv, Odesa regions and
the Crimea. Their main characteristics are:
high carbonation and effervescence as evi-
dence of carbonate presence from the surface,
the granulometric composition is predominant-
ly medium and heavy clay loam, the thickness
of the soil profile varies from 15 (and less) to
65 (85) cm. To assess the forest vegetation po-

tential of soils with a shortened profile it is
enough to determine their most informative
parameters (Table 2):

* toxic salts content;

» granulometric composition;

« thickness of the humus horizon;

« occurrence of dense carbonate rock;

* equilibrium density.

The indicator range was calculated using
the confidence interval from the sample data
using the critical value of t-statistics (Student’s
t-distribution).

Table 2
Diagnostic indicators® for determining the suitability for afforestation of land with
shortened profile (small-profile soils) on the dense limestone of Ukraine (steppe zone)
Indicator range
Condition suitable | Condition limitedly Condition un-
Indicators for afforestation, swtat_)le for affor- sqltable or rela-
1 group estation, 2 group tively suitable
for afforestation,
3 group
1. Toxic salts content in equivalents of Chlorum
(layer 0-50 cm), mEq/100 g <10 1,0-35 >35
2. Silt and clay content, % >7 5-7 <5
3. Thickness of the humus horizon 2, cm >20 5-20 <5
4. Occurrence of dense carbonate rock, cm >40 15-40 <50
5. Equilibrium density (layer 0-20 cm), g/cm?® <1,3 1,3-1,9 >1,9

Note:
1) - the reliability level of data value - 95%.

2) — capacity of the humus horizon includes the horizons - He + Hp (PH).

¢. Soil indicators for forest vegetation
evaluation of saline lands. For determining
the suitability of saline soils for afforestation
we have taken into account not only the total
content of highly soluble salts, but also the
depth of their occurrence, the mechanical
composition of the soils and the degree of salt
stability of certain wood species and shrubs,
the determination of the level of ground waters
and their mineralogical composition, as well as
the ratio of absorbed sodium to the sum of ex-
changeable cations to evaluate the degree of
soil alkalinity. These indicators constitute a
system of diagnostic indicators in assessing the
land suitability for afforestation of steppe and
semi-desert areas (Table 3). The indicator
range was calculated using the confidence in-
terval from the sample data using the critical
value of t-statistics (Student’s t-distribution).

Saline soils should be removed to create
only recreational, greening, protective and wa-
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ter-protective plantings. Herewith the land-
scape principle of placement should be ap-
plied. It should be striped, spherical. Before the
plowing the most saline soils should be elimi-
nated from afforestation under and left for the
crossroads. It is inappropriate to generate af-
forestation of general purpose for the produc-
tion of timber in all types of saline soils. It is
allowed to work with highly saline soils of a
large area only, in exceptional cases, in fairly
wet or irrigated areas [8, 9, 10].

d. Soil indicators for forest vegetation
evaluation of eroded soils. The degree of soil
erosion must be assessed solely on a zonal and
regional and typological basis, that is within a
specific physiographic region [11]. The indica-
tor range was calculated using the confidence
interval from the sample data using the critical
value of t-statistics (Student’s t-distribution).

To assess the potential of eroded soils it
is enough to determine their most informative
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Table 3

Diagnostic indicators for determining suitability for afforestation of saline lands (steppe zone)

Indicator range

Condition suitable| Condition limitedly | Condition unsuita-
Indicators for afforestation, | suitable for affor- ble or relatively
1 group estation, 2 group suitable for affor-
estation, 3 group
1. Toxic salts content in equivalents of Chlorum
(layer 0-50 cm), mEq/lOOqg <10 10-35 >35
2. Ratio Ca/Na in water extract (layer 0-50 cm) >25 0,5-2,5 <05
3. Na*+K* (layer 0-30 cm), % out of absorbed
cations amount:
clayed and heavily clay-loam soils <3 3-10 >10,0
medium-, light loam, sandy loam and

sandy soils <5 512 >12,0
4, Silt and clay content, % >5 3-5 <3
5. pH water, layer 0-30 cm <78 7,8-9,5 >95
6. HCO;z;—-Ca?* (layer 0-30 cm), mEq/100 g of soil <05 0,5-2,0 >20
7. CO3*~, (layer 0-30 cm), mEqg/100 g of soil <0,1 0,1-0,9 >0,9
8. Depth of occurrence of the salinity horizon 5200 50-200 0-50
upper boundary, cm
9. Equilibrium density (layer 0-30 cm), g/cm?:

heavy soils 1,1-1,3 1,3-1,7 >1,7
light soils 1,2-15 1,5-1,8 >1,8

10. Depth of subsurface water level, m >2 From critical to 2 < critical
11. Mineralization of subsoil waters at their depth
from the critical to 2,5 m, g/dm? i <10 1,050 >50
indicators (Table 4) from the sample data using » typical soil identity;

the critical value of t-statistics (Student’s t-
distribution):

* granulometric composition;

* degree of destruction of genetic hori-
zons;

« content of general forms of KO, P-Os;

* equilibrium density;

« factor of dispersion;

« beginning of the occurrence of dense
rocks.

Indicator of the degree of soil erosion on
the loose parent rocks of the heavy (loamy-clay)
composition is the capacity of the genetic hori-
zons, especially the humus, as well as other
available parts of the soil. To determine the level
of forest vegetation potential of eroded soils, ca-
pacity of horizons of the eroded soil is compared
with the standard, that is, with the same but un-
damaged erosion, the soil unit. Standard soils, as
a rule, are modal soils of plodders. The hygrotop
of eroded habitats is determined by the confine-
ment to a certain forest typological area [4].

To provide forest typological evaluation of
eroded soils formed on heavy parent rocks it is
necessary to determine the trophotop:
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* the degree of destruction of the genetic
horizons relatively to the modal soil (determined
by the morphological features of the horizons
that go out to the earth's surface) [12, 13].

For forest typological evaluation of eroded
soils formed on the light (sandy, sandy loam) it is
necessary to determine:

» the degree of destruction of the genetic
horizons relatively to the modal soil (determined
by morphological features of the horizons that go
out to the earth's surface);

» the content of physical clay.

To assess the degree of suitability for af-
forestation of eroded soils on dense rocks it is
necessary to determine:

» the depth of bedding of dense rocks;

* genesis of the parent rock.

The genesis of the parent rock (magmatic,
sandstone, shale, limestone-marl, limestone, etc.)
causes the differentiation of habitats on aci-
dophilic and calcicole variants, according to
which the establishment of agrotechnics and
types of forest plantations are determined.
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Table 4

Diagnostic indicators for determination of suitability for afforestation of eroded lands
of Ukraine (Polissya, Forest Steppe, Steppe)

Indicator range
) Condition suitable| Condition limit- |Condition unsuitable
Indicators for afforestation, | edly suitable for |or relatively suitable
1 group afforestation, for afforestation,
2 group 3 group

1. Silt and clay content, % > 6-12 3-6 <3
2. Erosion of horizon HP <1/2 >1/2 In full
3. Equilibrium density (layer 0-30 cm), g/cm?:

heavy soils <1,3 1,3-1,6 >1,6

light soils <15 1,5-1,7 > 1,7
4. K0 content, % >0,06 0,01-0,06 <0,01
5. P,Os content, % >0,04 0,01-0,04 <0,01
6. Air-dried aggregates content (0,25-10 mm), > 60 40-60 <400
layer 0-30 cm, %
7. Water resisting aggregates content (> 0,25 mm), > 35 25.35 <250
layer 0-30 cm, %
8. Dispersity agent by Kachynsky (layer 0-30 cm), i
% <10 10-30 > 30,0
9. Beginning of occurrence of dense rocks, cm:

- Polissya > 30 10-30 <10

- Forest and Steppe, Northern Steppe > 40 20-40 <20

- Southern Steppe > 50 30-50 <30

On all degraded and unproductive lands
that are transmitted for afforestation strict statisti-
cal records of all agrometeorological and agro-
technical measures should be carried out, with
their detailed technological characteristics (terms,
methods and norms of fertilizers, meliorants and
pesticides, types of cultivation, etc.) [14, 15].

It is necessary to use soils with good (suit-
able for afforestation) soil and ecological condi-
tion as ordinary land for afforestation of this
zone. Land with satisfactory (limitedly suitable
for afforestation) condition should be used after
appropriate agrotechnical, chemical and agrome-
lioration measures (use of salt-resistant crops,
meliorants, etc.), aimed at their improvement and
the possibility of returning to the category of

suitable for afforestation. Lands with unsatisfac-
tory condition (non-suitable and relatively suita-
ble for afforestation) should also be used after ap-
propriate agrotechnical, chemical and agromelio-
ration measures (the use of salt-resistant crops,
meliorants, etc.) for the possibility of their conver-
sion into a category of limitedly suitable for affor-
estation, and land non-suitable for afforestation
that is not possible to use due to soil and ecologi-
cal condition should be removed from forest use.

Forestries must carry out rational organi-
zation of the territories, preserve and increase the
fertility of these soils, protect from overgrown
with weeds and shrubs, may temporarily con-
serve degraded lands if other ways can not re-
store the fertility of such soils.

Conclusions

The experience of afforestation of low-
productive and degraded soils is generalized and a
system of diagnostic indicators for their forest ty-
pological evaluation on zonal and morphological
basis is proposed, and an information analysis on
the problem of assessing the suitability for affor-
estation of low-productive lands (saline, stony,
sandy) that are derived from agricultural circula-
tion is provided. The actual material is collected

and analyzed, which allows us to generalize the
issues related to the study of the suitability for af-
forestation of low-productive lands by natural
zones, as Well as the experience of afforestation of
these lands. The soil indicators and parameters of
forest productivity of low productivity and de-
graded soils are determined, on the basis of which
the classification of soils based on the degree of
their forestry potential has been developed.
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CUCTEMA JIATHOCTUYHHUX ITOKA3HHUKIB /151 MAJTOITPOAYKTIBHUX
TA JETPAJIBHUX IPYHTIB JJIs1 OUIHKHU IX TPUAATHOCTI
J0 JIICOHACAJZKEHHSA

Meta. BusiBieHHS IpyHTOBUX IHIUKATOPIB IJIS OIiHIOBAHHS JICOPOCIMHHOTO MOTEHINANy IPYHTIB I
MOJKJIMBOCTI JTICOHACAIKCHHS.

Metoau. InankaTopu obupanu cepes I'pyHTOBUX IOKA3HHKIB, IO HAWJACTIIEe BUKOPHCTOBYIOTHCS UIS
OIIIHIOBAHHS POIIOYOCTI: 3aMacH i MOTYKHICTh JICOBUX IiICTHIOK, MOP(OJIOTIYHI O3HAKU IPYHTIB, TPaHyJIOME-
TPUYHUIA CKJIaJl, KUCIIOTHICTB, BMICT rymycy Ta pisHux ¢opm NPK, cknman ta BMicT 0OMiHHMX KatioHiB. Jlocui-
JUKEHHS TPOBOAMIIN 32 3arajibHONPUUHITUMHM B JIICOBIM Takcalil, THHIONOTI], IPYHTO3HABCTBI METOIMKAMH, aHa-
JITHYHI pOOOTH — 32 KIIACHYHUMHM arpoXiMIYHHMU Ta CTAHJIAPTU30BAHUMHU METOAMKAMH.

PesyabTaTn. Y CcTaTTi aHANI3y€eTHCS MPOOJIEMa JIiCOroCoapChKOi THIIOJIOTTYHOT OLIHKK MaloONpOayK-
TUBHHX Ta JIErPaJ0BaHUX IPYHTIB (IIIAHUX, YKOPOUEHOTO MPOQiio, 3aCONECHHUX, €POIOBAHMUX), 110 BUIIYYEHI 3
CUIBCBKOTOCIIOIAPCHKOTO BUKOPUCTAHHS. 310paHo Ta MpoaHani3oBaHO (aKTHYHHUIN Ta TEOPETUYHUH MaTepial, Ha
OCHOBI SIKOTO y3arajJbHEHO KOJIO NUTaHb OLIHKYA BUKOPHUCTAHHS JIICOBHX 3€MeNb y Pi3HUX NMPUPOAHUX 30HaX. Ha
OCHOBHHX KaTeropisix MaJIONPOXYKTUBHMX YTifb y PI3HUX NPUPOAHUX 30HAX PIBHUHHOI YaCTMHM YKpaiHM 3a-
KJIaJICHO TUMYACOBi MPOOHI IUIOMIi, HA SKUX MPOBOAWIHNCS IPYHTOBO-THIIOJOTIUHI JOCHIIKEeHHsS. Bu3HaueHO
TPYHTOBI MOKa3HUKH Ta MapaMeTpH MPOJYKTHBHOCTI JIiICY HU3bKONPOAYKTHBHUX Ta JETPaJl0OBAaHUX IPYHTIB, Ha
OCHOBI SIKMX PO3p00JIeHO Kiacu(iKallilo IPYHTIB 3a CTYIEHEM IX MPUAATHOCTI i 3aiicHeHHsA. [IpumaTHICTh
IPYHTIB JI0 JIiICOHACA/KEHHSI OL[IHIOBAJIM 32 TPhOMA KaTeropisiMu: IPUIATHI AJIs 3a1iCHEHHS, 0OMEXEHO Mpuaat-
Hi Ta HEMPHUJIATHI JUIs 3aJIICHEHHS.

BucHOBKH. Y3araibHEHO JIOCBiJI 3aIiCHEHHSI MAJIONIPOLYKTUBHHX Ta JETrPaJIOBAHUX IPYHTIB Ta 3aIpoIio-
HOBAaHO CHCTEMY [IarHOCTHYHHX [OKA3HWKIB JUI iXHBOI JIICOTHITOJOTIYHOI OI[HKK 33 30HAJIbHO-
MOP(}OJIOTIYHOIO 03HAKOO, & TAKOXK JAaHO aHaji3 iHdopMallii 3 mpoOIeMy OLIHKY MPUAATHOCTI JJIs 3aTiCHEHHS
HU3bKONPOJYKTUBHUX 3€MeEJIb, BUBEJICHHX 13 CLIBCHKOTrOCIoAapchkoro ooopoty. [lpunaTHicTh IpyHTIB 110 Jlico-
HaCa/DKEHHS OTMCYETHCSI CUCTEMOIO MOKAa3HUKIB IPYHTY, 30KpeMa, iX IpaHyJIOMETPHYHHM CKJIaJIOM, BMICTOM
rymycy, 3arainbHux 1 pyxomux ¢gopm NPK, oOminHux kartionis. IIpore cepen 1UX MOKa3HUKIB MOXHA BUAIIUTH
HaliH(QOPMATHUBHIII IHAWKATOPH PiBHSA NPOAYKTHBHOCTI JIICOBHUX 3€MeJb - MIHEPAIOTIYHUH (XIMIYHMI) Ta rpa-
HYJIOMETPUYHHH cKia] IpyHTiB. IIpu 1jboMy JOBeneHO, IO TPaHYJIOMETPUYHUH CKIIaJ I'PYHTY BH3HAYae Taki
HalBa)XJIMBIII HOTO XapaKTEPUCTHKH, SIK BMICT OOMIHHHMX OCHOB, 3arajibHuX ¢popm ocopy, Kaiito, rymycy.

KJIFOYOBI CJIOBA: npuaaTHicTh A0 JicoHAacaKeHHs, BJACTHBOCTI IPYHTY, IOKa3HUKH IPYHTY,
epooBaHi 3eMJTi, HeNMPOAYKTUBHI 3eMJIi, MPUPOIHA 30HA
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CHACTEMA JUATHOCTUYECKHUX MMOKA3ATEJIEN MAJIOITPOAYKTUBHBIX
N JET'PAIMPOBAHHBIX ITOYB IJIs1 OHEHKH UX ITPUT'OJHOCTHU
K JECOHAKJIEHUIO

Hesb. BrrsiBneHne MOYBEHHBIX MHAMKATOPOB U OICHKH JIECCOPACTHTEIBHOTO MOTCHIHANA MOYB IS
BO3MOKHOCTH JIECOHACAXKICHHUS.

MeToabl. VHanKaTOpEI BEIOMpATN Cpey TTOKa3aTeNeil, HanboJiee 9acTo UCTIOIb3YEMBIX JUIS OIIEHKH IIIOJI0-
poIusL: 3arackl 1 MOITHOCTB JIECHBIX MOACTUIIOK, MOP(OJIOrHYecKUe MPU3HAKK MOYB, IPaHyJIOMETPHIECKUI COCTaB,
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KHCIIOTHOCTB, COZIEpKaHue ryMmyca 1 pasnudsbix popm NPK, coctaB u conepxanne 0OMEHHBIX KaTHOHOB. Vcmomb-
30BaHbl OOLICHIPUHATHIEC B JICCHOW TaKCAIMM, THIIOJOTHH, MIOYBOBEICHHIO METOHUKH, aHAJIMTHYECKHE paboThl — IO
KJIaCCHYECKHM arpOXMMHUYECKUM M CTaHIAPTU3UPOBAHHBIM METOIUKAM.

PesyabsTartsl. B crathe aHammsupyercst npoOiieMa JECHOH THIOJOTHYECKON OLEHKH MaJIONPOIYKTUBHBIX U
JETPaIMPOBAHHBIX MOYB (IIECUaHBIX, C YKOPOUCHHBIM MPOQMIIEM, 3aCONCHHBIX, 3POJUPOBAHHbIX), BEIBEICHHBIX W3
CeIIbCKOXO03SIMCTBEHHOTO Hcnonb30BaHus. CoOpaH U MpoaHAIM3UPOBaH aKTYalIbHBIA U TEOPETHUECKUNM MaTepuai, Ha
OCHOBE KOTOPOTo 000OIIEH KPYT BOIPOCOB, CBS3aHHBIX C OIEHKOHN HCIIOJBb30BAaHUS JIECHBIX 3€MENb B Pa3IMIHBIX
HNPUPOAHBIX 30HaX. II0 OCHOBHBIM KaTeTOPUSIM MaJIONPOAYKTUBHBIX 3€MEINb B PA3IMYHBIX MPHUPOAHBIX 30HAX paB-
HUHHOI 4YacTH YKpauHbl 3aJI0)KEHBI BPEMEHHBIE OIBITHBIE YYacCTKH, HA KOTOPBIX HPOBOIMINCH IIOYBEHHO-
TUINOJIOTUUYecKUe HccaenoBanus. OnpeeneHsl NOUYBEHHbIE TIOKa3aTeI U apaMeTphl IPOAYyKTUBHOCTH JIECOB MaJlo-
MPOAYKTUBHBIX W JIETPAANPOBAHHBIX 1T0YB, HA OCHOBAaHMH KOTOPBIX pa3paboTaHa KiaccHU(UKAIWs MOYB MO CTETICHA
UX MPUTOJHOCTH A7 oOseceHus. IIpuroqHOCTs MOYB K JIECOHACAKACHUIO OIICHUBAIACH 10 TPEM KaTETOPHsIM: HpH-
TOJIHBIE U1 00JIECeHUsI, OTPAHMYEHHO MPHUTOJTHBIE U HEIPHUT'O/IHBIE /ISl 00JICCEHHSI.

BoiBoabl. O00011IeH OTBIT 00JI€CEHU MAJIONIPOAYKTUBHBIX U JeTPaJHpPOBAHHBIX TI0YB H MPEIIOKEHA CH-
cTeMa JUarHOCTHYECKHX MOKazaTesel JUIs UX JIECOTUIOIOTHYECKOi OLIEHKHU 10 30HaTbHO-MOP(OIOrHIeckoMy
MPU3HAKY, a TAKKE JaH aHaJIN3 HHPOPMAIMH 110 IPOoOIeMe OICHKH PUTOAHOCTH JUIsl 00JIECEHHST HU3KOIIPOIYK-
TUBHBIX 3€MeEJb, BBIBEJICHHBIX U3 CEIbCKOXO3SIMCTBEHHOTO 00opoTa. IIpUroqHOCTh MOYB K JIECOHACAXKICHUIO
OIKCBIBAETCS] CUCTEMON MOKa3aTeJIe MOYBBI, B YACTHOCTH, X IPaHYJIOMETPUYECKHM COCTABOM, COAEPKAHHEM
rymyca, oo1mux u noaBmkHbIX popm NPK, oOMeHHbIX KaTHOHOB. OJJHAKO CpeIy STHX MOKa3aTeleld MOXKHO BbI-
JEeTUTh MHYOPMATHBHBIC MHINKATOPHI YPOBHS IPOIYKTUBHOCTH JIECHBIX 3€MeEJIb - MUHEPATIOTHUECKUH (XUMUIe-
CKUI) U TpaHyJIOMeTpHuecKuil coctaB mouB. Ilpu 3TOM m0Ka3aHO, YTO T'PaHYJIOMETPUYECKUN COCTaB MOYBHI
OTIpeZieIsIeT TaKue BAKHEHIIHME €ro XapaKTePHCTHKH, KaK COJep)KaHWe OOMEHHBIX OCHOBaHHM, oOmmx ¢opm
dhocdopa, kanus, rymyca.
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