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The permanent wilting point (PWP) belongs to the basic soil hydrological constants and plays the important
role in an estimation of the natural or irrigating moisture availability to agricultural plants. Direct measurement
of hydrological parameters demands significant amount of time, efforts and equipment. Pedotransfer functions
(PTF) can provide an alternative way to an estimation of these parameters indirectly, by calculation, using
accessible parameters of the basic soil properties in soil databases. Aim. To work out new PTF for an estimation
of permanent wilting point in the chernozem soils of Ukraine. Methods. For the purpose of PTF working
out, the multivariate linear regression equations have been applied. Data from the Ukrainian Soil Database
are used for calibration of models sample included 239 data sets of permanent wilting point and particle
size distribution (PSD) values obtained by direct measurement in the top genetic horizon of both typical and
ordinary chernozems. Independently, 59 data sets have been used for verification of models. Results. The best
model among several considered has been recognized that one, where the contents’ parameters of three grain
size fractions (according to N. A. Kachinskyi’s classification) — 0.01-0.005, 0.005—0.001 and < 0.001 mm
(%) — have been identified as the essential independent variables. Thus, accuracy of the forecast (R? = 0.64)
is quite admissible. Conclusions. Forecasting of permanent wilting point by construction of the pedotransfer
function including three fractions of particles is tangibly possible, considering availability of PSD data in

a soil database.
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INTRODUCTION

The permanent wilting point (PWP) characteristics
i.e., the soil moisture, when the plants experience the
essential deficiency in the water that causes irrevers-
ible (steady) wilting of them, are of great significance
for calculating of both the range of actual moisture
and irrigation rate for watering, or for moisture provi-
sion determining various soils. PWP is one of the key
hydrological parameters of soil affecting its physical
and agricultural quality, as the minimal content rate
of the moisture available for plants. Therefore, multi-
functional soil databases must necessarily contain the
data of the kind. The pedotransfer functions (PTF) is
the proper technique for closing the gaps in the exist-
ing databases as it has already been approved by many
researchers. It means forecasting by calculating the in-
dices almost unavailable for measurement or analysis
by means of other benchmarks, which variables are
easily measured or available. The replacement of this
very kind is called pedotransfer, while the mathematic
formula for calculation — correspondingly, PTF [1, 2].
As the PTF ground breaker J. Bouma [3] said, “PTF
converts the currently available data into the ones we
need”.

The soil PWP is that very hydrological characteristic,
which connection to the particle size distribution of soil
was one of the first revealed regular connections pro-
moted the development of entire trend in the science
and, in particular, pedotransfer simulation.

The first attempt to use a method of plants’ PWP pre-
dicting through the particle size distribution, follow-
ing McBratny et al. [1], has been made in the explo-
rations of Briggs and McLane (1907), and later — in
researches of Briggs and Shantz (1912). They have
defined the wilting point coefficient as the function of
the percentage in the soil of three groups of the particle
size distribution’s fractions — sand (0.05—2.0 mm), silt
(0.005-0.05 mm) and clay (< 0.005 mm).

In one of the contemporary explorations of Stirk [4]
performed in Australia PWP for the soils with the por-
tion of clay up to 60 per cent is proposed to be cal-
culated using the following equation: PWP = 0.4 clay
(clay in the Australian classification corresponds to the
particles of < 0.002 mm). It means, the author forecasts
the most important hydrological characteristic of the
Australian soils using only the data about content of
only one fraction.
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A permanent deficiency in reliable comparable and
compatible measured data for the complex determinant
models concerning the quality of soil makes the pedo-
transfer approach the most realistic method of obtaining
the solid information from the soil databases up to these
days. At that, the contemporary researchers have to se-
lect and to compare various methods among the set of
mathematic tools for the pedotransfer simulation. The
multivariate linear regression equation together with ar-
tificial neural networks are most frequently used in the
explorations dedicated to the forecasting of soil hydro-
logical characteristics, as follows from the plenty of pub-
lished surveys and results of experiments [1, 5—8].

Both the validation of regression approach in our pre-
vious studies and recently published favorable reports
concerning its forecast efficiency as for the soil hydro-
logical characteristics prompted us to take the multi-
variate linear regression equation as the variant of PTF.

The aim of the current exploration was to build PTF
for calculating of the permanent wilting point param-
eters in the typical and ordinary chernozems. The prac-
tical effect of the present research is the contribution to
closing gaps in the Ukrainian Soil Database used for
evaluating the quality of soils [10].

MATERIALS AND METHODS

The pedotransfer models based on the multivariate lin-
ear regression equation first of all include the soil proper-
ties that correlate in pairs, what is proven by calculations
for the specific ranges (limits) of their parameters. In
other words, in order to determine the PTF input indi-
ces —independent variables, or predictors, it is necessary
to obtain the information about the influence of each of
them individually on the predicted index — the dependent
variable, or predictant. For that very purpose the pair
binding is revealed in the initial stage. Many research-
ers use exactly this method for the preliminary selection
of the forecasted model’s components [7]. At that, the
fact that the coefficients of pair correlation between the
predictor and predictant cannot be lower than the differ-
ence between various predictors included in one and the
same model is taken as an axiom. Specifically, this sign
was considered as a priority argument for pair binding’s
estimation and independent variables’ selection.

Further, in keeping with the highest correlation co-
efficients, the predictors were selected and data sets
were prepared. The method of the data set preparation
is based on the need for distinct identification of soil
standard identification units — type, subtype, kind, lith-
ologic series (parent material and its texture), form and
variety (soil texture). The quality control of a data set
is a thorough critical analysis of the data by an expert
together with the determination of variability.

PTF has been built on the basis of the multivariate
linear regression equation using the STATISTICA,
v. 6 software for the models’ construction and ana-
lysis. The data sets were prepared applying the MS
Excel software, whereto the data from the Ukraini-

an Soil Database (DBMS as a VisualFoxPro file)
converted [9].

Models’ testing or, verification has been made on an
independent data set never involved in the master data
set for the model calibration by means of comparing
the calculated parameters to the ones experimentally
measured through the correlation coefficients. The
root-mean square error and coefficient of determina-
tion served as the basic criteria of the model “adequa-
cy”’, what was consistently approved in researches of
various scholars [6, 7, 10—12].

RESULTS AND DISCUSSIONS

Stage One — Predictors’ Choice. The hydrological
properties of soil are known to be determined by parti-
cle size distribution together with content of humus and
exchangeable cations (at least, calcium), first of all, i. e.
by the factors causing porosity, degree of aggregation,
and correspondingly, interrelation between the solid
and liquid phases of soil. Thus, for the purpose of miss-
ing data calculation as for PWP — the predictant of the
future model, it is necessary to select from the database
the information about the predictors — the content of
all texture fractions, humus and exchangeable calcium.

Almost each of 2030 profiles within the Ukrainian
Soil Database is provided with the information about
the content of all seven texture fractions in accordance
with the method of determination by N. A. Kachinskyi.
Each fraction is considered as the separate independent
variable, whose content, in its natural essence, never
depends on the content of the rest of fractions. The
physical clay parameters (total particles less than 0.01
mm) was not included into the data set traditionally
used for the description of soils, since the its rate is de-
pendent on the content of two silt fractions (0.01-0.005
and 0.005—0.001 mm) and clay fraction (< 0.001 mm).
Furthermore, two sand fractions were not included into
the research: the large one (> 1 mm), which is practi-
cally never met in the soils of Ukraine, and medium-
size (1-0.25 mm), which is very rarely reported in the
chernozems (typical and ordinary) selected as the study
objects.

While taking into account all above mentioned prerequi-
sites for finalizing of the pedotransfer simulation’s meth-
odological features, the first soils’ data set was created out
of the typical chernozems, whereto typical and ordinary
on loess subtypes, except for medium- and high-eroded,
were included. This set involved the data on all above
enumerated predictors within the top-first genetic horizon.
The objects involved into the data set almost completely
encompass the entire territory of the chernozems’ expan-
sion. However, there are more information concerning the
chernozems of the left-bank wooded-steppe and steppe
provinces of Ukraine (Table 1).

The statistical parameters of the general data set cre-
ated for the substantiation of the predictors’ choice are
represented in Table 2. The greatest portion of infor-
mation relates to the soils particle size distribution —
611 patterns, while the least part — to the content of
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exchangeable-absorbed calcium — 130, at that PWP
is known for 298 patterns. Even from this very table
it follows that PWP forecasting based upon the suf-
ficiently available data on content of the particle size
distribution fractions is quite reasonable.

For the final choice of the predictors the correlation
ratio of dependent PTF components to the independent
ones was determined with the aid of the pair correlation.
It is known that the use of pair correlation coefficients
for determining the correlation ratio can be considered
as reasonable, if sampling multitude corresponds to the
completely randomized (not determined) model, i. e.,
when both variables are random values [13]. In other
words, the pair correlation coefficients between the
predictors cannot be higher than the ones between the
predictors and predictant.

Table 3 depicts the simple pair correlation coeffi-
cients between all criteria probably influencing on the
PWP parameters forming.

The first line of Table 3 contains the pair correlation
coefficients between PWP and each of the possible pre-
dictors, while the rest ones — the coefficients reflecting
the correlation ratio of one predictors to the other.

On the assumption of the stated correlation coeffi-
cients, PWP is closely connected to the content of clay
(0.79), and both the large dust and little sand fractions —
this very connection is reverse and with the smaller
correlation coefficients (—0.53 and —0.49). The con-

nection is considerably weaker with the content of
exchangeable calcium and humus. In previous studies
some regularities as for the close connection between
hydrological constants and the soils texture were re-
ported. Thus, the connection between PWP with the
content of physical clay and clay is acknowledged as
the most essential [14].

Further on, the predictors connected to PWP closer
than to each other should be selected. These are three
fractions of particle size distribution (0.01-0.005,
0.005-0.001 and < 0.001), and partially, Ca** and hu-
mus (Table 3 with the mark “*”). So, in theory, all these
criteria can be used in the PWP simulation with the aid
of the multivariate linear regression equation. Extreme-
ly low coefficients of the correlation between PWP and
the content of humus and exchangeable calcium with
due regard to an insufficient amount of available data
cause some doubts since before the beginning of the
models building. However, taking into account the spe-
cial role of these criteria in the forming of the moisture
capacity of soil, it has been decided not to exclude them
from the multitude of the predictors at this very stage.

Stage Two — Choice of Functional Relationship's
Type. The choice of the functional connection type be-
tween the predictant and predictors is extremely import-
ant. This is shown as the reflection of the pair connec-
tions between PWP and content of the clay fraction (<
0.001 mm) in the form of the dot diagrams (Figure). It
is considered reasonable to draw several trends [15] for

Table 1. Geographical Aspects of the Chernozems’ (Typical and Ordinary) Data Set

NAZ* Zone NAZ Province NAZ District Administrative Region Points
Polissia Western Malo-Polissia Lviv 3
Left-bank Chernihiv-Polissia Chernihiv 7
Wooded-Steppe | Western Opolskyi Ternopil 3
Right-bank Middle-Dnieper-Buh Vinnytsia, Kyiv, Kirovohrad, Khmelnytskyi, 18
Cherkassy,
Dnieper Kirovohrad, Cherkassy 3
Volyn-Podillia Odessa 4
Left-bank Middle-Dnieper-Seym Cherkassy, Poltava, Kyiv, Sumy, Chernihiv 21
Vorskla-Sula Poltava, Sumy, Chernihiv 68
Kharkiv-Oskol Kharkiv 148
Steppe Danube Delta Transnistrian Odessa 8
Right-bank Southern Buh-Inhul Dnipropetrovsk, Kirovohrad, Mykolayiv, 25
Odessa
Left-bank Donets Donetsk, Luhansk 68
Donets-Dnieper Donetsk, Dnipropetrovsk, Zaporizhzhia, 117
Kharkiv
Oskol-Aydar Donetsk, Luhansk, Kharkiv 101
Arid Steppe Danube Delta Danube-Dniester Odessa 5
Right-bank Dniester-Lower-Dnieper | Dnipropetrovsk, Kherson 3
Left-bank Dnieper-Azov Zaporizhzhia 7

*NAZ — Natural-Agricultural Zoning of Ukraine.
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Power wilting point (PWP) connection to the clay
) content (< 0.001 mm) in the typical and ordinary

70.0  chernozems (n = 298) (See the above text for fur-
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the choice as the basis for the forecast of that one among
them, for which the determination coefficient R? will
be maximal. The figure shows unessential differences
in the form of the graphs of linear (R*= 0.623), loga-
rithmic (R*= 0,621), polynomial (R?= 0.623), power
(R*=0.627) and exponential (R*= 0.628) connections
of PWP to the clay content. The similar pattern was
observed on the graphic mappings of PWP connections
to other particle size fractions.

The visual identity of the graphs and determination
coefficients allows to state that the linear form of the
data approximation can be completely reliable. And
this is not a singularity. The comparison between the
linear and quadratic equations in the researches of the

ther detailed explanations)

Iranian scholars [16] performed using the light texture
soils reported that the saturated hydraulic conductivity
of soils is better evaluated with the usage of the linear
equation.

Stage Three — PWP Simulation. Models’ Calibration
and Expert Evaluation. Having analyzed the influence
of all predictors used in the calculations, it was con-
cluded that all texture fractions obviously take the first
place in the power of influence on soil PWP (Table 3).
The final choice of the model’s components should be
performed with due regard to the recommendations of
Minasny, McBratney et al. [1, 6], who formulated two
basic principles relative to construction or selection
of finished PTF: the first one concerns efficiency (ef-

Table 2. General Data Set Statistics (For Predictors’ Choice Substantiation)

Parameter
Criterion n Std
Minimal Maximal Medium

PWP, % 298 4.2 223 12.5 3.01

0.25-0,05 mm, % 611 0.0 56.4 9.8 8.26

0.05-0.01 mm, % 611 1.0 69.7 33.2 11.22

0.01-0.005 mm, % 611 1.7 26.3 9.8 3.81

0.005—0.001 mm, % 611 1.4 31.0 11.3 3.94

<0.001 mm, % 611 11.6 60.5 34.6 9.85

(Ca+2), meq/100 g of soil 130 7.0 54.7 334 9.91

Total humus, % 305 1.59 10.05 5.12 1.32

Table 3. Pair Correlation Coefficients Between Permanent Wilting Point (PWP) and Chernozems’ Properties

Criterion 0.25-0.05 0.05-0.01 0.01-0.005 | 0.005-0.001 <0.001 Ca* Humus
B3 —0.49 —0.53 0.36 0.60 0.79 0.32 0.23
0.25-0.05 —-0.19 -0.32 —0.44 —0.51 —0.11 —0.25%
0.05-0.01 -0.19 -0.41 -0.47 —0.64 —0.33* —-0.18
0.01-0.005 -0.32 -0.41 0.27 0.33 0.09 0.24*
0.005-0.001 —0.44 -0.47 0.27 0.51 —-0.07 0.03
<0.001 —0.51* —0.64* 0.33 0.51 0.28 0.17
Ca? -0.11 -0.33 0.09 —-0.07 0.28 0.66*
Humus -0.25 -0.18 0.24 0.03 0.17 0.66*

*The inter-criteria correlation value exceeds the value of correlation between a criterion and PWP.
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forts dedicated to the measurement of the predictors’
parameters must be considerably less ones concerning
the predictants), and second touches upon precision (if
there are several functions, use that, which causes the
least number of errors and is created on the basis of the
soils most related to yours).

Thus, taking the above into account, for the PWP
forecasting several multivariate linear regression equa-
tions were formulated in order to have an opportunity
to estimate both their efficiency and precision before
the final choice.

Equation 1:

y=588-0.05"x-003 x,+0.04 x,+0.17 - x, +
+0.17 - x

F (5,233)=105.47; p < 0.0000; N = 239.
Predictant: y — permanent wilting point (PWP) of plants;

Predictors: x,—x, — particle size distribution fractions’
content (x, — 0.25-0.05; x, — 0.05-0.01; x, — 0.01-
—0.005; x, — 0.005— 0001 x <0001mm %)

Expert Evaluation of the Model. The value of the mul-
tiple regression coefficient (R = 0.83) gives evidences
on the close joint connection between the predictors
and predictant in the multivariate linear regression
equation. The determination coefficient is the paramet-
ric characteristic of successful variable, i. e. it reflects
the portion of the predictant’s variation connected to
the parameters of predictors. In the 1* model R? = 0.69
and it means the variation of the soil water capacity
within the PWP limits depends on a change in the con-
tent of the particle size distribution fractions for 69 per
cent that points out the acceptability of model for the
forecasting (since determination is above 50 per cent).

Further on, significance and adequacy of the model
were evaluated — since after checking, if the revealed
connection between predictant and complex of the
predictors has the random nature. For this means the
Fisher’s ratio test (F-test), ¢-criterion and p level of sig-
nificance (p-level) were used as the basic indices.

In Equation 1 F has an extremely high value (F(5.233)=
=105.47 (F critical = 4.39)), and also, p-level is high-
est (p < 0.0000) in terms of large number of data (N =
239). This proves the fact that the created regression
is of high significance in whole. However, the level of
the significance of each predictor within the limits of
model is subject to checking.

The results of each predictor’s evaluating (x -x,) are
represented in the functional part of the desktop win-
dow with the simulation results (Table 4).

The comparison of both 7 and ¢ (according to Stu-
dent’s table — 1.65) and the estimations of p-level al-
lows to conclude that significance of predictors x, and
X, is the highest, so, the rest could be excluded from
the forecasting. However, considering the fact that the
multivariate linear regression equation forecasts PWP
in general adequately, the efficiency of the predictors’

joined action in various combinations in other models
was verified. For example, only three last fractions of
particle size distribution were left in the model, and
after that the significance of separate predictors was es-
timated since Equation 2 has been constructed.

Equation 2:

y=2.21+0.08-x,+0.21-x,+0.21 x,

R =0.83; R*=0.69; SEE = 1.70;

F(3,235)=176.4 (F = 8.54); p < 0.0000; N = 239.
Predictant: y — permanent wilting point (PWP) of plants;

Predictors: x,—x, — particle size distribution frac-
tions’ content (x —0.01-0.005; x, — 0.005-0.001; x,
<0.001 mm, %)

The statistical characteristics of this equation are al-
most the same as in Equation 1, except for the results
of each separate predictor’s assessment (Table 5). The
analysis of the second model not only confirmed the
high significance of 0.005-0.001 and < 0.001 mm frac-
tions in the PWP forecasting, but also proved the expe-
diency of the involvement of 0.01-0.005 mm fraction
in the multitude of predictors.

The considerable growth of #-criterion’s parameters
for all predictors together with decrease of p-level for
0.01-0.005 fraction were established. It means, the cer-
tain “combinatory” group of the predictors appeared.
This phenomenon should obviously be explained by
some other fields of science, but not the statistics.

Thus, the particle size distribution fractions best suit-
able for PWP forecasting were selected, though other
important properties, such as the content of humus and
exchangeable calcium, have still remained. The follow-
ing equation is built with the addition to the composi-
tion of the predictors of these indices. But, despite the

Table 4. Significance Assessment of the Predictors in
Equation 1

Predictor t(t,=1.65) p-level
x,(0.25-0.05) —0.85 0.40
x,(0.05-0.01) -0.72 0.47
x,(0.01-0.005) 0.60 0.55
x, (0.005-0.001) 2.84 0.005
x,(<0.001) 3.33 0.001

Table 5. Significance Assessment of the Predictors in
Equation 2

Predictor t(t,=1.65) p-level
x,(0.01-0.005) 2.22 0.03
x,(0.005-0.001) 5.68 0.00
x,(<0.001) 12.79 0.00

AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 1 2014 17



LAKTIONOVA et al.

large number of data on the content of calcium (N =
= 130) and humus (N = 305), PWP parameters are
not available for all profiles. So, as a result, too little
samples providing all these data were included into
the data set.

Equation 3:
y=24.55-0.55"x-0,27x,-0.06-x,+0.16-x,~-0.34x,
R =0.83; R? =0.70; SEE = 1.03.

F(5,5)=230(F,=4.71); p<0.19055; N=11.
Predictant: y — permanent wilting point (PWP) of plants;

Predlctors x, — x, — particle size distribution fracti-
ons’ content (x - 0.01-0.005; x, — 0.005-0.001; x, —
<0.001 mm, %);

x, — content of exchangeable Ca™, meq/100 g of soil;

x, — total humus, %.

Unfortunately, the characteristics of Equation 3, could
not be considered as statistically significant because of
too small available data capacity (N = 11), what is re-
flected to F-criterion. Therefore, PTF with this set of
predictors will be obviously calibrated only after the
considerable expansion of the database and accumula-
tion of larger amount of information. But now it should
be exclude from further research.

Stage Four — PWP Optimal Model's Verification and
Optimal Choice. The comparison of two data sequen-
ces calculated with the aid of the equation and mea-
sured experimentally is considered as the most substan-
tiated PTF quality control [1-3]. For this purpose, the
entire data set was initially divided into two parts: 80
per cent — for the calibration and 20 per cent — for the
verification of models, just in the ratio recommended by
other researchers [7, 12]. The smaller set (59 models)
was used for the verification of models 1 and 2.

The results of the comparison (verification) of the
measured PWP parameters with those calculated using
Equat. 1 and 2 are represented in Table 6.

In accordance with statistical arguments both models
are equally reasonable to be used in course of the per-
manent wilting point forecasting for the chernozems.
However, in view of the fact that model 2 includes

Table 6. Pedotransfer Functions Characteristic

Eaua- Amount
t‘ilon R R | RMSE | L of
Predictors
1 0.80 | 0.64 2.97 2.03 5
2 0.80 | 0.64 291 2.02 3

RMSE - root-mean square error, it designated the forecast
accuracy, i.e. the approximation accuracy of the sequence’s
actual deviation of the equation’s trend line; L — mean
deviation (arithmetical average of real values’ absolute
deviations of the mean value).

a smaller quantity of components (predictors), its ac-
complishment will require less amount of initial data,
i.e. the search for available data will be substantially
reduced. Under certain circumstances the latter model
will be more economically reasonable. It should be
noted that the application of a model is expedient only
for the typical and ordinary chernozems concerning the
provinces of wooded-steppe, steppe and arid steppe
in Ukraine. The ranges of the predictors limiting the
adequacy of the model should be also considered: the
content of 0.01—0.005 mm fraction — 1.7-23.4 %;
0.005-0.001 — 1.4-31.0 %; x, < 0.001 - 15.3-60.5 %.

CONCLUSIONS

The permanent wilting point of plants can be calculat-
ed by means of the pedotransfer function (multivariate
linear regression equation) using the available data on
the medium- and small-size silt and clay fractions rate
in accordance with N. A. Kachinskyi’s classification.
The adequacy of forecasting calculations is confirmed
with the high correlation coefficients and determina-
tion during the comparison with the measured data.
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T. M. Jlaktionosa, C. I'. Hakicbko
e-mail: tnlaktionova@ukr.net

HHII IncTuTyT rpyHTO3HABCTBA T arpoxXiMii
imeni O. H. CokomoBCcbKOTO
Byn. YaiikoBcrka, 4, Xapki, Ykpaina, 61024

BosoricTh CTIHKOTO B’SIHEHHSI POCIIUH HAJICKHUTh JI0 OCHOB-
HUX TPYHTOBUX TiIPOJIOTIYHMX KOHCTAHT 1 € BaKJIHMBOIO
XapaKTEPUCTUKOI0 B OIIHII JIOCTYITHOCTI CLIBCHKOTOCIO-
JApCHKUM POCIIMHAM TIPUPOIHOI 200 3pOITyBaIbHOI BOJIOTH.
[Ipsime BuUMIipIOBaHHS TiIPONOTIYHAX MapaMeTpiB MOTpedye
TPHBAJIOTO Yacy, 3HaUHHUX 3yCHJIb 1 komTiB. [legoTpancdep-
Hi (byHKui'l' (IIT®) moxyTh 3a0e3neYUTH aﬂbTepHaTnBHnﬁ
IIJSIX OI[IHIOBAHHS IIMX MTOKA3HUKIB, NIISIXOM PO3paxyHKy i3
JOCTYIIHHX Yy TPYHTOBHX 0a3zax JaHHX IapaMeTpiB OCHOB-
HUX BIacTHBOCTeH rpyHTY. Meta. CTtBOpeHHs HOBUX [ITD
JUTSL OI[IHIOBAHHST BOJIOTOCTI B’STHEHHSI POCIIMH Y YOPHO3EM-
HuX rpyHTax Ykpainu. Meroau. [[ns ctBopenns IITD 3a-
CTOCYBaJIM PIBHSHHS MHOXXMHHOI JIiHIIMHOT perpecii. Buko-
pucranu jiaHi 3 6a3u paHux «BiactuBocTi rpyHTIB YKpai-
HU»: JUIA KaliOpyBaHHS Mopeiel BuOipka Brurodana 239
Ha60p13 MaHUX (pe3ysbTaT MPSMOTO BUMIPIOBAaHHS) BOJO-
rocTi B’STHEHHS 1 TPaHyIOMETPUIHOTO CKITAly y BEPXHBOMY
TEeHETHYHOMY T'OPU30HTI YOPHO3EMIiB THIIOBOTO Ta 3BHYAM-
Horo. OkpeMo 59 HabopiB JaHUX BUKOPUCTAHO JUISl BEpHU-
(hikarii momeneii. Pe3yabraTu. I3 IeKinbkoX Mozmemnei Haii-
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PARTICLE SIZE DISTRIBUTION AS A BASIC CHARACTERISTIC FOR PEDOTRANSFER PREDICTION

MPUAHATHIIIO BHU3HAHO TaKy, NI¢ SIK CyTTEBI He3aleKHI
3MiHHI iIEHTU(IKOBAHO MapaMeTpUu BMICTY TPbOX TPaHyio-
MeTpraHuX (paxiii (3a knacugikamiero H. A. Kaunncbkoro) —
0,01-0,005, 0,005-0,001 ta < 0,001 mm (%). Ilpu 1BO-
My TOYHIiCTh NporHo3y (R* = 0,64) € LINKOM JOMYCTUMOIO.
BucHoBku. [IporHo3yBaHHs BOJOTOCTI B’SIHSHHS 3a JIOIO-
MOTOI0 MOJIENI, IO BKITIOUAE TpH (Ppakilii, € pearbHO MOXK-
JIUBUM, 3BKAIOUYH HA JOCTYIHICTb BEJIUKOI KIJIBKOCTI TaHUX
IpaHyJIOMETPUYHOTO CKJIay Y TPyHTOBIH 0a3i JaHuX.

Kuiro4oBi cjioBa: rpaHyJOMETpUYHHUNA CKJIaJ, NEA0TPAHC-
(epHa QyHKIiS, BOIOTICTh B’THEHHS POCIINH, YOPHO3EM.

I'panysomerpuyecknii cocTaB Kak 6azoBas
NMOYBeHHAsI XaPaKTePUCTHKA /IJI51 NeI0TPaHc(epHOro
TPOTHO3UPOBAHMUS BJIAKHOCTH 3aBsIaHUS

T. H. Jlaktnonosa, C. I'. Hakucbko
e-mail: tnlaktionova@ukr.net

HHII MHCTUTYT NOYBOBENEHUS U arpOXUMUHU
nmern A. H. CokonoBckoro

Vn. YaiikoBckasi, 4, XapbkoB, YkpauHa, 61024

ButaxxHOCTB yCTONYMBOTIO 3aBsAaHMs PACTEHUH OTHOCUTCS K
OCHOBHBIM TOYBEHHBIM THIPOJIOTHUECKUM KOHCTAaHTaM MU
UTPaeT BaXKHYIO POJIb B OLEHKE JOCTYIHOCTH CEIbCKOXO-
3SIMCTBEHHBIM PACTEHHSM €CTECTBEHHON MIIM OPOCHUTEIILHOM
Biary. IIpsmMoe m3MepeHne ruapOIOTHIECKUX MapaMeTpoB
TpeOyeT 3HaUNTETFHOTO BPEeMEHH, yCHIINi 1 cpencTs. [eno-
tpancdepubie pynkuuu (IITD) moryr obecnieunts anbrep-
HATHUBHBIN MyTh OLIEHUBAHUS ITHUX MOKa3aTenel KOCBEHHBIM
(pacdyeTHBIM) TyTEM W3 JOCTYNHBIX B IOYBEHHBIX 0Oazax
JAHHBIX NTAPAMETPOB OCHOBHBIX MTOYBEHHBIX CBOUCTB. LleJib.
Cosnmanne HOBBIX [IT® I OLEHKHU BIIAXKHOCTH 3aBSIIaHUS
pacTeHuil B 4epHO3EMHBIX Mo4Bax YKpauHbl. Metoasbl. J{s
co3nanust IIT® mpumeHUIN ypaBHEHHS MHOXKECTBEHHOM
JUHEeHHOU perpeccun. Micronb30Bany JaHHbIE U3 OYBEHHON
6a3b1 TaHHBIX «CBONCTBA 1MOYB YKPAHUHbI»: ISl KATMOPOBKH
Mojeneil BeIOOpKa Bimodana 239 HaOOpOB HM3MEPEHHBIX
JTAHHBIX BIQKHOCTH 3aBSIaHUS U TPAHYTIOMETPHUYECKOTO COC-
TaBa B BEPXHEM I€HETHYECKOM I'OPU30HTE YEPHO3EMOB TH-
ITUYHOTO ¥ 0OBIKHOBEHHOTO. OT/1eNBbHO 59 HAOOPOB TaHHBIX
UCIIONB30BaHbI Uil Bepuukannu moneneid. PesyabTarsi.
W3 HeckonbKUX MoOJeNel Jydlleld npu3HaHa MOJENb, I1€ B
KaueCTBE CyIIECTBEHHBIX HE3aBUCUMbIX IEPEMEHHBIX UIICH-
TU(GHULUPOBAHBI ITAPAMETPBI COJEPIKAHHS TPEX TPAHYIOMET-
puueckux ¢paxuuii (o knaccuduranuu H. A. KaunHcko-
ro) — 0,01-0,005; 0,005-0,001 u < 0,001 mm (%). Ilpu
9TOM TOYHOCTH Mporuo3a (R?= 0,64) sBsleTCs BIIOJHE T0-
nyctuMoi. BeiBoabl. IIpornozupoBanue BIIaXKHOCTH 3aBsi-
JIaHUSI C TIOMOILBIO MOJIEJIH, BKJIIOHYAIOIIEH TpU (paxiuu,
SIBJSIETCSI PEaIbHO BO3MOYKHBIM, yYHMTBIBAsI HaJMuue OOJb-
LIOTO KOJIMYECTBA JaHHBIX IPAHYIOMETPHUUECKOIO COCTaBa B
TIOYBEHHOM 0a3e TaHHBIX.

KuroueBble ¢j10Ba: TpaHyIOMETPUUYECKHUIT COCTaB, Me0-
TpaHchepHas (QyHKIMS, BIOKHOCTh 3aBSIaHUS PACTCHUIH,
YEPHO3EM.
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