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Method for obtaining water retention properties of soils by
fractions of their granulometric composition

Abstract. This paper presents the method of obtaining water retention properties of soils (water
retention curve (WRC) and water conductivity functions) is presented. These properties, or functions,
allow describing the vertical movement of water in unsaturated soils as one of the components of the
waterbalance expenditure item. They are widely used during the substantiation of waterreclamations
and during modelling of water transfer in the soil. The method is based on laboratory studies of soil
samplestakeninthe field for granulometric composition. Currently, the results of laboratory analyses
in Ukraine are obtained according to the Kachynskyi method with two components, the percentage
of clay and sand. They are transformed graphically, using integral (cumulative) curves, into data
corresponding to the international classification - with three components: the content of sand,
dust, clay. The world community of soil scientists uses the latter factional distribution. Therefore,
using data on the content of sand, dust, clay, thanks to the open access computer program “Rosetta”
USDA (United States Department of Agriculture), water retention properties are found in the form
of water constants (total water content, minimum hygroscopic water content, filtering coefficient),
coefficients of the equations of Van Genuchten's mathematical model. This paper provides examples
of calculating the water retention properties of soils using the method of dark chestnut soils and
ordinary chernozems. The advantages of the proposed method include the low complexity of
experimental studies, the availability of analyses and the presence of many experimental studies
of the granulometric composition of soils, including in literature sources. As a development of the
research area, the author showed the application of the obtained dependencies for modelling water
transfer during water reclamation (irrigation in irrigation control systems). As for future research
areas, the publication suggests comparing the accuracy of obtaining water retention properties of
soils according to various methods, as well as obtaining an important water constant - the minimum
soil water capacity (MSWC)
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RELEVANCE

Water retention properties of soils are a funda-
mental characteristic during hydraulic reclama-
tion. Today, there are many methods for their
determination: they are given in literary sources
and DSTU state standards, but their direct deter-
mination faces difficulties with the lack of ap-
propriate laboratory equipment, the duration,
and laboriousness of research. The availability
of analyses and the availability of many exper-
imental studies of the granulometric composi-
tion of soils, including in literary sources, on the
one hand, the presence of studies on the connec-
tion of granulometric composition with water
properties of soils prompted the author to use
these scientific assets. Therefore, the idea of this
paper was to develop a scientifically sound con-
venient methodological tool for obtaining water
retention properties of soils (WRP) based on data
on the granulometric composition of the soil.

ANALYSIS OF RECENT STUDIES
AND PUBLICATIONS

Research in theoretical (Van Genuchten, 1980:;
“Soil-hydrophysical maintenance”, 1987, Schaap
et al., 2001; Kovalchuk & Kolomiets, 2007), field
(DSTU B V.21 -24:2009), and laboratory (ISO
11274:1998; M.I. Romashchenko et al., 2019) de-
termination of water retention properties of
soils was initiated quite a long time ago and has
been covered extremely widely in the scientific
literature, and a number of DSTUs were devel-
oped for this purpose (ISO 11274: 1998; DSTU
ISO 11276:2001; DSTU B V.2.1-24:2009). These
properties, the water retention curve (WRC) and
the function of moisture conductivity, are used
to substantiate hydraulic meliorations (Shang
Songhao et al, 2004; Kovalchuk et al, 2008;
Vozhegova et al, 2013; Zeleke, 2019; Gadzalo
et al., 2019; Markovska, 2021), for scientific re-
search during mathematical modelling of mois-
ture transfer in soils (Ahmad et al., 2018; Salugin,
2018; Ryzhova et al., 2019; Silva Ursulino et al,
2019; “System Modelling and Management”,
2019). A substantial obstacle is the duration and
complexity of field and laboratory studies to de-
termine WRP.

To avoid the mentioned shortcomings in the
determination of WRP, this paper proposes to
use the results of analyses of the granulometric
composition, according to the standardized
method (DSTU ISO 11277 2005; ISO 11277 1998),
of soil samples taken in the field. In the west,
laser diffractometers are used for particle size
analysis (Budanova et al., 2013).

Since the results of laboratory analyses are
obtained according to the Kachynskyi method,
they can be transposed to the international clas-
sification according to a graphical method using
graphical interpolation based on the obtained
cumulative curves of the granulometric compo-
sition of soils. This method for determining the
content of sand-dust-clay fractions in the soil
is proposed in publications (Baboshkina et al.,
2016; Zamin, et al., 2020).

According to the content of sand-dust-clay
fractions in the soil, based on the USDA (United
States Department of Agriculture) open access
software “Rosetta” (Schaap et al, 2001; “Roset-
ta v. 1.0"), there are water retention properties
in the form of water constants - total water ca-
pacity, minimum water retention capacity, fil-
tration coefficient and coefficients of equations
of Van Genuchten’s mathematical model (Van
Genuchten, 1980).

Therefore, the purpose of this study was
to develop a method for calculating the coef-
ficients of the equations of Van Genuchten’s
mathematical model and water constants: total
water retention (TWR), minimum water reten-
tion content (MWRC), and filtration coefficient,
for scientific and practical use for substantiation
of hydrotechnical reclamation. Such a method
will be developed based on the graphical trans-
formation of the results of laboratory analyses
according to the Kaczynski method to the inter-
national soil classification and using the USDA
“Rosetta” open access computer program. The
main tasks of this paper were to present the
essence of the method with an illustration of it
using the example of several soils. At the same
time, the comparison of different methods was
not the task of this paper.

Plant and Soil Science, (12) 4
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MATERIALS AND METHODS

As for the objects of the study (Fig. 1), on the
example of dark-chestnut soils of the village
Pryvitne of the left-bank Kherson Oblast, at the
State Enterprise “Experimental Farm “Brylivske”
of the Institute of Water Problems and Land
Reclamation of the National Academy of Agrar-
ian Sciences of Ukraine and chernozems of

SELE @ O

deep low-humus soils in a complex with mead-
ow-chernozem soils of the village of Denhy, Zolo-
tonskyi District of Cherkasy Oblast, the study will
illustrate the calculation of water-physical prop-
erties according to the proposed and described
method. Soil samples were taken from several
horizons of the soil profile: arable, sub-arable,
and the horizon of the parent rock (Table 1).

Soils

Code : 42
Name: Deep, low-humus leached chemozems

Information

Code:

Name: Dark-chestnut residual, weakly and
| moderately saline soils

b)

Figure 1. Location of experimental plots and soil sampling points (according to the public cadastral
mabp): a) chernozems, Denhy village; b) dark chestnut soils of Pryvitne village

Plant and Soil Science, (12) 4
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Table 1. Results of laboratory analysis of soil samples according to granulometric composition

Diameter of fractions (in mm) ) o

and their content (in %) Soil classification

by weight of dry soil by 81“31’11110?1’_19““1(3

Selection composition
No. Place of

. depth,
selection
cm
025- | 005- | 001- | 0,005-

0251 405 001 | 0005 | 0oo1 | %00 | oo m | <001

mm

1 | villageof |0 o0 | 500 | 2228 | 5088 | 653 612 | 1399 7336 26.64
Denhy

o | villageof | a0 o1 | 012 | 1400 | 6165 | 379 836 | 1208 7577 24.23
Denhy

3 | villageof | o o3 | 038 | 1541 | se02 | 473 881 | 1465 71.81 2819
Denhy

g4 | villageof |0 300 | 385 9.64 512 676 976 7836 2164
Pryvitne

5 | villageof |50 oo osgs | 3715 | 644 | 640 96 14.56 6944 3056
Pryvitne

6 | Vvillageof | oo o gso | a3m 46 1592 | 016 | 2040 63.52 36.48
Pryvitne

Soil dispersion is characterized by a gran-
ulometric composition, the relative content of
particle fractions of different sizes in the soil.
Therefore, laboratory studies using standardized
methods (DSTU ISO 11277 : 2005; ISO 112771998)
established the percentage of the size of soil

0-0,
QTWC* 90

0-0,

AR [ ]‘}; 1
= W = _— —_—
1+ (a v )” o Orwe — 0o

ol B
‘Oﬂr'r'~ Ou OTIIT‘_ QU

particles according to Kachynski's classification
(Table 1). Grapho-analytical studies were me-
thodically applied, USDA “ROSETTA” open access
software was used, and water-physical properties
of soils were found in the form of Van Genuchten
formula coefficients (Van Genuchten M. T,, 1980):

0-0,
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where 6, ., 6, - bulk soil moisture, total water
content, minimum possible moisture content,
fractions 1; ¢ is the water framework potential;
k k , are water conductivity and filtration coeffi-
cients, respectively, cm/day; n, a are coefficients.
The granulometric composition for deter-
mining the parameters of the Van Genuchten
model can be found in the laboratory or in the At-
las of soils of Ukraine (Atlas of soils of the Ukrain-
ian SSR, 1979) for approximately 70 soil profiles.

RESULTS AND DISCUSSION

As a result of the sand/clay gradation, which
underlies Kachynskyi's classification, some soil
types were obtained according to the granulo-
metric composition (Tsytsiura et al., 2020): loose
sand, cohesive sand, loamy sand, sandy loam,
medium loam, clay loam, light clay, medium
clay, heavy clay. It does not fully show the real

diversity of soils in terms of granulometric com-
position. Especially due to the failure to consider
the role of dust (swelling and subsidence, sub-
stantial influence on the anisotropy of moisture
conductivity, etc.) in the formation of the physi-
cal properties of the soil, the classification is still
far from reality.

Since the vast majority of Ukrainian labo-
ratories provide the results of analysis on the
granulometric composition of soil in the form
of the Kachynskyi's classification, there is a need
to transform these experimentally obtained re-
sults into the FAO international classification.
The international classification consists of 12
soil classes according to granulometric compo-
sition, where three fractions are distinguished -
sand, dust, and clay (Table 2). The translation of
class names is taken according to the mono-
graph of L.M. Globus (1987).

Table 2. Distribution of soils into structural classes according to granulometric composition

English (USDA) Designation Cyrillic (according to L. M. Globus)
1. Clay C I'muHa
2. Clay Loam CL BaskKUH CYITIMHOK
3.Loam L CymImMHOK
4. Loamy Sand LS Cymicor
5.Sand S TTicox
6. Sandy Clay SC OmicyaHeHa IJIMHA
7. Sandy Clay Loam SCL OnicyaHeHUH BasKKUM CYIIIMHOK
8.Sandy Loam SL JIerruii CyrJInHOK
9.Silt Si [unyBaTuy (MyITUCTU) TPYHT
10. Silty Clay SIC [MunyBarta rvHa (TyYHUN IPYHT)
11. Silty Clay Loam SICL ITunyBaTUM BYKKUH CYITIMHOK
12. Silty Loam SIL [MuyBaTUH CYITIMHOK

Therefore, the next step in implementing
the method is to construct integral curves of the

Plant and Soil Science, (12) 4

distribution of soil particles by fractions based
on laboratory analysis data (Fig. 2).
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Figure 2. Integral curves of the distribution of soil particles of experimental plots by size and
fractions: a) chernozem, Denhy village; b) dark chestnut, Pryvitne village

New values of the content of fractions of
particles of different sizes (sand, dust, clay) in
the soil are obtained from the integral curves.
The margins of sand, dust, and clay fractions
according to the USDA classification are as
follows:

e between fractions of sand and dust, the
marginal particle size is 0.05 mm;

» between fractions of dust and clay, the

marginal particle size is 0.002 mm.

Thus, for the objects of this study, the soils
of experimental sites, the fractional composi-
tion according to the international classification
is obtained, which is presented in Table 3. Thus,
according to the international classification,
chernozem soil from the Cherkasy region is silty
loam (Class 12), and soil from the Kherson region
is sandy loam (Class 8) (Fig. 3).

Table 3. Distribution of soils of experimental plots into structural classes according to
granulometric composition according to the international classification

Soil class
No. Selechq location, sand (%) Dust (%) Clay (%) according to Dens1t3y,
orizon granulometric g/cm
composition
1 | Denhy “élrige' 10-25 1 9048 62.32 152 silty loam 135
2 Denhy village, 36-61 1412 7118 147 silty loam 136

Plant and Soil Science, (12) 4
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Table 3. Continued

Soil class
No. Selectloq location, sand (%) Dust (%) Clay (%) according to Den51t3y,
horizon granulometric g/cm
composition

3 Denhy village, 71-93 1579 6771 16.5 silty loam 14
Pryvitne village,

4 0-20 687 19.8 115 sandy loam 16
Pryvitne village,

5 20-35 63 20 17 sandy loam 17
Pryvitne village,

6 7585 5892 2108 20 sandy loam 17

Figure 3. Diagram of the classification of the soils of the experimental plots according to the
granulometric composition: a) dark-chestnut, Pryvitne village; b) chernozem, Denhy village

The “ROSETTA” program allows obtaining
hydraulic properties — the water retention curve
Y = f(6), and the water conductivity correlation
k = f(6) proposed by Van Genuchten (M.T. Van
Genuchten, 1980), water constants TWR and
MWRC at different levels of input information
about soils:

» by soil type according to granulometric
composition - these are the most generalized
water retention functions that can be used in the
preliminary evaluation calculations of Table 2;

» presence of granulometric composition
and soil density (Table 3) allows obtaining ade-
quate water retention functions of the soils un-
der study;,

» presence of granulometric composition
and density of the soil, supplemented by refer-

Plant and Soil Science, (12) 4

ence points of the main water retention charac-
teristic i = f{6) at pressures of 300 and 1500 kPaq,
give the most accurate water retention correla-
tions according to the “ROSETTA” program.

For the soils of the experimental plots, the
results of the calculations of water constants and
curve coefficients are presented in Table 4 (parts
1 are converted to % volume by multiplying by
100%). There are also data from (Atlas of Soils of
the Ukrainian SSR, 1979) for somewhat compara-
ble soils (meadow-chernozem soil on loess-like
loams and dark-chestnut saline soils on loess).
As the data in Table 4 show, in general, each soil
is unique in terms of water retention properties,
since the properties change during agricultural
use. That is why the proposed method is useful
and will help accurately determine them.
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Table 4. Results of calculations of water retention properties of soils of study objects and their
comparison with data from literature sources

No Selection location, Orum 2 i kcp Orswc Oryr Ovswe
horizon parts1 | parts1 = cm/day | parts1l | partsl | parts1
1 Denhy village, 10-25cm | 0.385 0.060 | 00057 1638 14.22 0.254 0.565 0.282
2 Denhy village, 36-61cm | 0427 0.065 | 00049 | 1689 29.26 0198 0.563 0.32
3 Denhy village, 71-93 cm 0419 0.067 0.0051 1.672 2118 0.217 53.2 0.29
4 Pryvitne village, 0-20cm | 0.311 0.040 | 0.3825 1.238 35.96 0.258 0.55 0.305
5 P‘"W“n;s"élrlr"’l‘ge' 20- | 0331 | 0047 | 03547 | 1251 | 1071 | 0252 05 0275
6 Pryvitnevillage,75cm | 0.368 | 0.059 | 02879 | 1372 8.2 0.270 044 0.268

Notably, the fundamental constant, the min-
imum soil water capacity (MSWC), is determined
according to the method proposed in the study
(T.H. Barros et al,, 2017) using the authors’ pro-
posed method of calculating water retention
properties (Table 4). The authors of the present
paper will present these studies in further pub-
lications.

In this publication, the authors did not set a
task and did not investigate the question of the
accuracy of WRP calculations according to the
described method, since this is the subject of
further studies, where several methods will be
compared.

The reliability of the results obtained ac-
cording to the described method is confirmed
by the use of granulometric composition data
according to standardized methods, transfor-
mation of laboratory analysis results into an
international classification according to the
tested method, further calculation of water
retention properties according to a computer
program recommended by the US Department
of Agriculture. Notably, the empirical results
that form the basis of the program are based
on the analysis of over 6 thousand soil sam-
ples. Van Genuchten’s correlation has been well
known for many years. Its use is confirmed by
many studies that are described in many publi-
cations, and is used in FAO software (AquaCrop,
CROPWAT). The correlation is convenient for
modelling the water regime of soils.

Therefore, having obtained water retention
properties, it is possible to model water trans-
port in the soil (Ahmad et al., 2018; Salugin, 2018;
Ryzhova et al, 2019; Silva Ursulino et al., 2019;
“System Modelling and Management”, 2019),
calculate irrigation rates, watering times based
on smart systems, as in (Kovalchuk et al., 2008;
Gadzalo et al., 2019), or based on programs Aq-
uaCrop, CROPWAT, etc., recommended by FAO,
as it is done in publications (Vozhegova et al.,
2013; Zeleke, 2019; Markovska, 2021).

CONCLUSIONS

This paper presented a new method of deter-
mining water retention properties of the soil,
based on the laboratory determination of the
granulometric composition of the soil. The
method combines a number of international
standardized and widely known methods, com-
puter programs for calculating the water reten-
tion properties of soil with Ukrainian methods
for determining the granulometric composi-
tion. The method allows determining the TWR,
MSWC, MWRC, soil filtration coefficient, coeffi-
cients of the Van Genuchten model. This method
is very useful for substantiation water reclama-
tion, as it increases the accuracy of calculations
of irrigation regime parameters. The further de-
velopment of this line of research will be a com-
parison of the accuracy of the obtained water
constants and correlation coefficients according
to several laboratory and field methods.

Plant and Soil Science, (12) 4



Kovalchuk

(1]

(2]
(3]
(4]

(5]

(6]
[7]

(8]
(9]

[10]

(11]

[12]
[13]

[14]
[15]

[16]

(17]

[18]

[19]

REFERENCES

Ahmad, M., Chakraborty, D., Aggarwal, P, Bhattacharyya, R., § Singh, R. (2018). Modelling soil
water dynamics and crop water use in a soybean-wheat rotation under chisel tillage in a sandy
clay loam soil. Geoderma, 327, 13-24. https://doi.org/101016/j.geoderma.2018.04.014.

AquacCrop, the crop-water productivity model. Retrieved from https://www.fao.org/aquacrop.
Accessed May, 2018.

Atlas of soils of the Ukrainian SSR (Pod red.: N.K.Krupskoho, N.Y. Polupana). (1979). Kyiv: Urogay,
159p.

Baboshkina, S.V, Puzanov, A.V, Elchininova, O.A., § Rozhdestvenskaya, T.A. (2016). Water-physical
properties and modeling of the process of moisture movement in the southern chernozems of
the Kansk intermountain basin (basin of the Charysh River, northwestern Altai). Bulletin of Altai
State Agrarian University, (3(137)).

Barros, TH., Farias, A.].,de Almeida, A.M., FRAGA JUNIOR, E.E, § Coelho, R.D.(2017). Field Capacity
estimation from the inflection point of the soil moisture retention curve. In IV INOVAGRI-
Institute International Meeting, Fortaleza. Anais... Fortaleza. https://doi.org/10.7127/iv-inovagri-
meeting-2017-res0250268.

Budanova, T.E., Ozmidov, O.R, § Ozmidov, 1.0. (2013). Modern methods of studying the
granulometric composition of soils. Engineering survey, (8), 66-70.

CROPWAT: a decision support tool. Retrieved from https://www.fao.org/land-water/databases-
and-software/cropwat/en/ . Accessed May, 2018.

DSTU B V.2.1-24:2009. Soils. Field permeability test methods.

DSTU ISO 11276: 2001. Soil quality. Determination of pore water pressure. Method using a
tensiometer.

DSTU ISO 11277 2005. Soil quality. Determination of particle size distribution of soil mineral
material. Sedimentation sieving method.

Gadzalo, Ya., Romashchenko, M., Kovalchuk, V,, Matiash, T,, § Voitovich 0. (2019). Using smart
technologies in irrigation management. International Commission on Irrigation and Drainage:
3rd World Irrigation Forum (WIF3). Bali, Indonesia: WIF3, 178. Retrieved from: https://www.icid.
org/wif3_bali_2019/wif3_abst_vol.pdf.

Globus, A.M. (1987). Soil and hydrophysical support of agroecological mathematical models.
Leningrad:Gidrometeoizdat, 427.

ISO 11274:1998. Soil quality. Determination of water retention characteristics. Laboratory
methods.

[SO 11277:1998. Soil quality. Determination of particle size distribution.

Kovalchuk, PI, Matiash, TV, Kovalchuk, VP, Demchuk, O.S, Balykhina, H.A., Herus, AV,
Pendak, N.V. (2019). System modeling and management of water and land use. Kyiv: Ahrarna
nauka, 608p.

Kovalchuk, P1, Pendak, N.V, Kovalchuk, VP, § Voloshyn, M.M. (2008). System optimization of
water use during irrigation. Monograph. Rivne: Vydavnytstvo NUVGP.

Kovalchuk, VP. § Kolomiiets, S.S. (2007). Simulation modeling of hydrophysical properties of
soils when performing agro-ameliorative measures. Taurian Scientific Bulletin. Collection of
scientific works of KSAU, 53. Kherson: Ailant, 397-405.

Markovska, O.Ye. (2021). Modeling of irrigation modes of different varieties of rice using
the information and software complex AquaCrop. Taurian Scientific Bulletin, 119. DOI
https://doi.org/10.32851/2226-0099.2021.119.30.

Puzanov, AV, Baboshkina, S.V, Rozhdestvenskaya, T.A., § Balykin, S.N. (2014). Comparative
analysis of the main hydrophysical characteristics of steppe and mountain-forest soils of Altai,
reconstructed by calculation methods. Bulletin of Altai State Agrarian University, (12(122)).

Plant and Soil Science, (12) 4 @



Method for obtaining water retention properties of soils...

[20] Romashchenko, M.1, Kolomiiets, S.S., § Bilobrova, A.S. (2019). System of laboratory diagnostics
of water-physical properties of soils. Land Reclamation and Water Management, (2), 199-208.
https://doi.org/10.31073/mivg201902-193.

[21] Rosetta Version 1.0 (Free downloaded program). U.S.Salinity Laboratory ARSUSDA; Retrieved
from: http://www.usslars.usda.gov. Accessed 10 Sep 2017.

[22] Ryzhova, T.A., Melikhova, E.V, § Rogachev, A.F. (2019). Computer modeling and determination of
the main hydrophysical characteristics on the example of light chestnut soils of the Lower Volga
region. Bulletin of the Nizhnevolzhsky agro-university complex: science and higher professional
education, (3(55)). DOI: 10.32786/2071-9485-2019-03-49.

[23] Salugin, AN. (2018). Primeneniye osnovnykh gidrofizicheskikh Kkharakteristik dlya
modelirovaniya vertikalnogo dvizheniya vlagi v zone aeratsii. [Application of basic hydrophysical
characteristics for modeling the vertical movement of moisture in the aeration zone]. Bulletin
of the Nizhnevolzhsky agro-university complex: science and higher professional education, (1(49)).
DOI:10.32786/2071-9485-2018-01-58-65.

[24] Schaap, M.G., Leij, F]., & Van Genuchten, M.T. (2001). Rosetta: A computer program for estimating
soil hydraulic parameters with hierarchical pedotransfer functions. Journal of hydrology, 251(3-
4),163-176. https://doi.org/10.1016/S0022-1694(01)00466-8

[25] Shang,Songhao §Li, Xichun § Mao, Xiaomin & Lei, Zhidong.(2004). Simulation of water dynamics
and irrigation scheduling for winter wheat and maize in seasonal frost areas. Agricultural Water
Management, 68, 117-133. https://doi.org/10.1016/j.agwat.2004.03.009.

[26] Silva Ursulino, B., Maria Gico Lima Montenegro, S., Paiva Coutinho, A., Hugo Rabelo Coelho, V,
Cezar dos Santos Arasjo, D., Cl6udia Villar Gusmro, A., ... § Angulo-Jaramillo, R. (2019). Modelling
soil water dynamics from soil hydraulic parameters estimated by an alternative method in a
tropical experimental basin. Water, 11(5), 1007. https://doi.org/10.3390/w11051007.

[27] Tsytsiura, Ya.H., Polishchuk, M.1,, § Bronnikova, L.F.(2020). Soil science with the basics of geology.
Part II. Genesis, classification and properties of soils. Tutorial. Vinnytsia: TOV “Druk plius”.

[28] Van Genuchten, MT. (1980). A closed-form equation for predicting the hydraulic conductivity of
unsaturated soils 1. Soil science society of America journal, 44(5), 892-898.

[29] Vozhehova, R.A., Kokovikhin, S.V, Shepel, A.V, § Boiarkina, L.V. (2013). Application of information
technologies for assessment of climatic conditions and calculation of alfalfa water consumption.
Taurian Scientific Bulletin. Issue, 86, 49-52.

[30] Zamin, B., Nasir, H., Mehmood, K., & Igbal, Q. (2020). Field-Obtained Soil-Water Characteristic
Curves of KPK Expansive Soil and Their Prediction Correlations. Advances in Civil Engineering,
article number 4039134. https://doi.org/10.1155/2020/4039134.

[31] Zeleke,KT.(2019). AquaCrop calibrationandvalidation forfababean (ViciafabaL.)under different
agronomic managements. Agronomy, 9(6), 320. https://doi.org/10.3390/agronomy9060320.

1@ Plant and Soil Science, (12) 4



Kovalchuk

B.M. KoBanbuyk

JOKTOP TEXHIYHUX HaYK, TONIOBHMIA HAaYKOBWUI CNiBPOBITHUK

[HCTUTYT BOAHMX Npobaem i meniopauii HauioHanbHOT akagemii HayKk YKpaiHm
03022, Byn. BacunbkiscbKa, 37, m. KuiB, YKkpaiHa

MeToa oTpUMaHHA BOAHO-)i3NYHMNX BTACTUBOCTEN I'PYHTIB
3a ppaKuUIIMHU IXHbOIO rpaHy/IOMETPUYHOro cKany

AHoTauis. TIpefcTaBIeHo MeToj, OTPUMAaHHSA BOOHO-Gi3UYHMX BIACTUBOCTEN IPYHTIB (OCHOBHOI
rizpodisuunoi xaparTepuctky (OT'X) i yHKIIii BomoronposigHocri). 1i BiacTUBOCTI, a60 GyHKIIi
IAI0Th MOXKJIMBICTB OITMCATH BEPTUKAJIBHUN PyX BOJIOTH B HEHACHUEHUX BOJIOTOIO0 I'PYHTaX, IKOAHY
31 CKJIaI0BUX YaCTUH BUIATKOBOI CTATTI BOAHOIO 6aaHCy. BOHU IIUPOKO 3aCTOCOBYIOTHCA IIifT Yyac
06rpyHTYBaHHS BOAHUX MeJiopallii i Iifi Yac MOAETI0BaHHS BOJIOTOTIEpeHEeCeHHs B TPYHTI. A B
OCHOBY METOAY TOKJIaZIeHo JIabopaToOpHi JOCiIReHHS 3pa3KiB I'PYHTY, IO Bim6HUpaioThcd B IO,
Ha TPaHYJIOMETPUYHUM CKJIaZ, Pe3ynsTaTul TabopaTopHUX aHai3iB HaTerep B VKpaiHi 3a3Buyai
OTPUMYIOTECS 32 MeToAoM KaurHCBKOro 3 IBOMAa CKJIaJ0OBUMH, IIPOLIEHTHUM BMICT ITINHU U ITICKY.
BoHu rpadiuyHMM METOZIOM, 38 IOTTOMOTOI0 IHTErpabHUX (KyMYIATUBHIX) KDUBUX [1€PETBOPIOIOTHCS
B JaHi, BinmoBigHi 1o MiKHapomHoi Kiacudirallii — 3 TpbOMa CKJIAOBUMU: BMICT ITiCKY, WY,
UHU. OCTaHHIN TOGPaKIiIMHNY PO3IIOZiI BUKOPHUCTOBYE CBITOBE CITUIBHOTA I'PYHTO3HABILIB. ToMy
3 BUKOPUCTAHHAM JAaHUX [IPO BMICT IIiCKy, ITYITY, ITIMHY, 32 ZOIIOMOT0I0 KOMIT IOTEPHOI ITporpamu
3 BIIKPUTUM AOCTYIIOM «Rosetta» USDA (United State Department of Agriculture) sHaxomaTbcs
BOIHO-bi3SMYHI BIACTUBOCTI Y BUIVIAAI BOAHMX KOHCTAHT (TOBHOI BOJIOTOEMHOCTI, HAalMEHIIIO]
TirPOCKOITIYHOI BOJIOTOEMHOCTI, KoedillienTa inbrpariii), KoedillieHTiB piBHAHD MaTeMaTUYHOI
Mozeni BaH TleHyxTeHa. V TIybsikalii HaBeJeHO TPUKIAAU PO3PaAXyHKY BOAHO-(Gi3UUHMX
BJIACTUBOCTEN I'PYHTIB IIpeNCTaBJIEHUM METOIOM TeMHO-KallITAHOBUX TIPYHTIB i YOpPHO3eMiB
3BUYaMHUX. [0 IlepeBar 3alporiOHOBAHOTO METOXLY BAapTO BiZHECTU HEBEJIUKY TPYAOMICTKICTB
eKCIIepUMEeHTaIPHUX JOCHifKeHb, HOOCTYIIHICTh aHali3iB 1 HasgBHICTP BEJIMKOl KIUIBKOCTI
eKCIIepUMEeHTAaJIbHUX [OCHiIKeHb IpaHyJIOMEeTPUYHOIO CKJIaAy IPYHTIB, V TY. y JIiTepaTypHUX
IRepernaxX. SIK PO3BUTOK HAaIpSAMy JOOCIIIKeHb, aBTOP IIOKa3aB 3aCTOCYBaHHS OTPHUMAaHUX
3a/IEKHOCTEN Ui MOJENIOBAHHA BOJIOTOTIEpEHECEeHH 3a BOAHMX Mejiopallili, (3polneHHi B
crcTeMax KepyBaHHA 3polIeHHaM). [1lo10 HanpaAMiB MarbyTHIX ZOCIiIKeHb, Iy 6ITiKallid IporoHye
TIPOBECTHU MOPiBHAHHSA TOYHOCTI OTPUMaHHA BOJHO-GI3MYHIX BIaCTUBOCTEN I'PYHTIB 3a pisHUMU
METOaMU, 8 TAKOXK OTPUMAaHHA BaXKJIMBOI BOAHOI KOHCTAHTH — HalMeHIIoi BojioroeMHOCTi (HB)
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