Hayunsriit sxxypaan KyoI'AY, Ne208(04), 2025 rox 1

VK 631.417.2

4.1.3. Arpoxumusi, arporoYBOBEICHHE, 3aIIUTa U
KapaHTHH PacTEeHHUH (CeTHCKOX03IHCTBCHHBIC HAYKH)

K BOITPOCY O COCTABE
OPITAHUYECKOI'O BEHIECTBA
YEPHO3EMA OBBIKHOBEHHOTI'O
HWKHEI'O TOHA

HosukoB Anekceil AnexceeBud

JIOKTOp CenbCKOXO03sIHCTBEHHBIX HayK, podeccop
E-mail: al.al.novikov@gmail.com

ORCID: 0000-0001-9013-2629

SPIN-kox: 6421-5833

Hosouepracckuii unsrcenepno-meauopamueHulii
uncmumym umenu A. K. Kopmynosa — ¢punuan
Geodepanvroco 20cy0apcmeeHH020 6100HCEMHO20
006paA308amMeNbHO20 YUPENCOCHUS BbICUIECO
obpa3zosanus «/JoHckou eocyoapcmeeHHbll
azpapubiil yHusepcumemy Poccus, Pocmosckas
obnacmv, Hosouepracck

CraThs CONEPKUT CBEACHHS, O COCTaBe
OpraHUYECKOTo BElIecTBa YepHO3EMa
OOBIKHOBEHHOTO CTEIHO# 30HbI HikHero JloHa, Ha
OCHOBAHHUH YETO OMPEACTSICTCS TYMYCHOE COCTOSTHIE
[IOYB B YCJIOBUSIX CTEMHOM 30HBI PocTOBCKOI
obnactu. BeIsBIIEHO TO, YTO MAAIOT 3aMackl TyMyca,
YXyIIIaeTcs ero KauecTBEHHEIH coctaB. CpaBHEHHE
COJIEpKAaHUS TYMycCa U €ro COCTaBa B YSpPHO3EME
OOBIKHOBEHHOM LIEJIMHBI M TAIIHH OKAa3aj0
CHI)KEHHE COJIEp)KaHUs TyMyca 1Mo BceMy Mpoduitto
[MaXOTHOMU MOYBBI, HAN0OJIEE OUEBUIHBIM U
CYIIIECTBEHHBIM OHO OBLJIO B BEPXHUX CIIOSIX MTOYBHI,
cooTBeTcTBEHHO 3,42 u 2,37 % opranudeckoro C.
KoncraTupyemas 0COGEHHOCTH OATBEPIKAACTCSA
KOJIMYECTBEHHBIMH ITOKA3aTEISIMH IIACCUBHOIO 1
AKTUBHOTO TYMYCa, a TAaK)Ke BEIMIUHON IETPUTA
00ecTeunBaromero OMOIKOIOTHYECKYIO aKTUBHOCTh
MTOYBEHHBIX TPOIIECCOB C TOYKH 3PCHUS
arpOHOMHYECKHUX CBOMCTB MOYBBI

Kitouersie cosa: YEPHOBEM
OBBIKHOBEHHGLIN, TYMVC, COCTAB
T'YMYCA, LIEJINHA, TTALLIHS, JETPUT,
'YMVYC AKTUBHBIN, TYMVYC ITACCUBHBIN

http://dx.doi.org/10.21515/1990-4665-208-011

UDC 631.417.2

4.1.3. Agrochemistry, agro-soil science, protection
and plant quarantine (agricultural sciences)

ON THE COMPOSITION OF ORGANIC
MATTER IN ORDINARY CHERNOZEM OF
THE LOWER DON REGION

Novikov Alexey Alekseevich

Doctor of Agricultural Sciences, Professor

E-mail: al.al.novikov@gmail.com

ORCID: 0000-0001-9013-2629 SPIN-code: 6421-
5833

Novocherkassk Engineering and Land Reclamation
Institute named after AK Kortunov - branch of the
Federal State Budgetary Educational Institution of
Higher Education "Don State Agrarian University"
Russia, Rostov Region, Novocherkassk

The article contains information about the
composition of organic matter of ordinary chernozem
in the steppe zone of the Lower Don, on the basis of
which the humus state of soils is determinedin the
conditions of the steppe zone of the Rostov region. It
was revealed that humus reserves are falling, its
qualitative composition is deteriorating. Comparison
of humus content and its composition in ordinary
chernozem of virgin and arable lands showed a
decrease in humus content throughout the arable soil
profile, it was most obvious and significant in the
upper soil layers, respectively 3.42 and 2.37%
organic C. The stated feature is confirmed by
quantitative indicators of passive and active humus,
as well as the amount of detritus providing
bioecological activity of soil processes from the point
of view of agronomic properties of the soil
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Introduction. The organic part of the soil is a complex system consisting

of a number of groups of compounds that determine the main morphometric,

morphological, physical and chemical properties of soils. But the predominant

part of it - up to 85-90% - is humus itself, formed as a result of numerous

http://ej.kubaqgro.ru/2025/04/pdf/11.pdf



http://dx.doi.org/10.21515/1990-4665-208-011

Hayunsriit sxxypaan KyoI'AY, Ne208(04), 2025 rox 2

transformations of the soil-forming process and is its consequence [2].

The ecological functions of humus are varied and its importance is great
not only for the soil, but also for plant communities [3,4].

Humus increases the resistance of plants to adverse weather conditions,
reduces eutrophication of the hydrosphere and local oxygen deficiency, and
activates the ecological component of the pedosphere.

The colloidal component of humus has a very valuable property -
increased absorption capacity provides the most important ecological property
of the soil to counteract the negative impact of toxicants, normalizing the overall
ecological health of the soil.

Conditions and methods. The research work was carried out in the
Rostov region. The object of the study is ordinary chernozem, medium-deep,
heavy loamy. In the cultivated soil horizon, organic carbon was 2.54%. Gross
nitrogen - 0.25%. The amount of exchangeable potassium was average. The
amount of mobile phosphorus was low.

Determined: humus and its composition (Practical guide to soil
chemistry), detritus using the method of U. Shringer [1].

Results.

Chernozems of the South of Russia are characterized by deep penetration
of humus along the soil profile, but its relatively low content. In the arable
ordinary chernozem of the Rostov region, the carbon content was 2.55% with a
decrease to 0.37% in the C horizon (Table 1).

It should be noted that, as can be seen from the results of the
determination, a significant part of the humus is represented by non-
hydrolyzable residue; the content and ratio of humic and fulvic acids varies
across the profile.

The upper horizons are dominated by the humic acid group, while the
lower horizons are dominated by fulvic acids. This circumstance is due to the

fact that the carbonate horizon of chernozem serves as a chemical barrier to the
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penetration of humic acids into the depths. The intersection point of the relative
content of humic and fulvic acids is the lower boundary of the humus horizon.

In general, the humus of ordinary chernozem belongs to the fulvate-humate

type.

Table 1. Fractional-group composition of humus of ordinary chernozem,

% of soil
Go- Humic acids Fulvic acids Os-
ri- Com- U ta-
umbrel | mun. 1 2 3 [sum| 1la 1 2 3 n current
la

Up | 255 | 0.04/0.59|0.24 {0.87 |0.05 |0.06 |0.20 |0.14 |0.45| 1.23
Al 2.00 |0.02|0.37|0.22|0.61 |0.04 |0.03 |0.15 |0.15 |0.37 | 1.02
Bl 1.36 | 0.010.13 0.09 |0.23 |0.04 |0.03 |0.17 |0.10 [0.34 | 0.79
B2 0.65 |0.01|0.09 [0.04 |0.14 |0.02 |0.02 |0.11 |0.05 |0.20 | 0.31
VS 0.50 |0.01(0.03 0.03 |0.07 |0.01 |0.01 [0.10 |0.04 [0.15 | 0.27
WITH | 0.37 - 10.03/0.01 |0.04 |0.01 [0.01 |0.07 |0.04 |0.13 | 0.20

If we pay attention to the qualitative composition of humus, then the
composition of humic acids contains mostly black acids of fraction 2, associated
with exchangeable calcium. Under certain conditions, this fraction is capable of
migrating in the soil layer. In ordinary chernozem, the migration process is
expressed in a peculiar form, where it is limited by the limits of horizon A, and
without disturbing the gradual decrease in humus content down the profile,
characteristic of chernozems. Below horizon A, the content of fraction 2
decreases insignificantly, but the upper boundary of the carbonate horizon is
emphasized by a sharp decrease in this fraction.

In general, the organic matter of chernozem is characterized as stable.

Fulvic acids, like humic acids, contain the most calcium-related

compounds — almost half of the total amount.

http://ej.kubaqgro.ru/2025/04/pdf/11.pdf




Hayunsriit sxxypaan KyoI'AY, Ne208(04), 2025 rox 4

It should be noted that it is important that the ongoing transformation of
the fractional-group composition of humus of arable chernozems and, in
particular, ordinary chernozems of the Rostov region has the same genetic
features that are inherent in chernozems.

A comparison of the humus content and its composition in ordinary
chernozem of virgin and arable land showed a decrease in humus content
throughout the entire soil profile, although it was most significant in the upper
horizons (Table 2).

Table 2. Fractional-group composition of humus in the 0-30 cm layer of

ordinary chernozem of virgin and arable land, % of the soil

Ugo- | Sobsh Humic acids Fulvic acids Os-
die 1 2 3 |sum | 1la 1 2 3 |sum ta-
current

Oktyabrsky district

Virgin | 3.42 |0.06 [{0.94 {0.45|1.45|0.06 | 0.09 |0.32/0.19|0.66 | 1.31
land

Arable | 2.74 10.06 |0.75 |0.34 | 1.15|0.07 |0.09 |0.27 |0.15 [0.58 | 1.01
land

Peschanokopsky district

Virgin
land | 2.76 |0.05 (0.73 |0.33 | 1.16 | 0.06 | 0.08 | 0.26 | 0.18 | 0.58 | 1.01

Arable
land | 2.37 |0.08 |0.68 |0.24 | 1.00 | 0.07 |0.09 10.22|0.15|0.53| 0.34

This decrease was mainly due to a decrease in the amount of humic acids.
In their composition, the relative content of fulvic acids increased in the profile
as a whole. The ratio of Cgc: Cfc became narrower.

In arable soil, the content of non-hydrolysable residue decreased
compared to virgin soil. This is in good agreement with the data on the content
of passive humus, which significantly decreases in the upper soil layers (Table
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3).
Table - 3 Content of organic matter in the soil of virgin and arable land, %
Ugo- Soil | Organic | Humus | Detritus, from Humus Active
die layer, |substance | proper | soils | organ | assets- | pass- to
cm inva ny gray | passive
Oktyabrsky district
VI;?(;” 030 | 590 | 383 | 207 | 35 | 1.35 | 455 | 030
Arable
land 0-30 4.71 353 | 1.18 25 0.94 3.77 0.25
Peschanokopsky district
Vlgr?én 030 | 474 | 313 | 161 | 34 | 123 | 351 | 035
Arabl
|a:jb °l 030 | 410 | 302 | 108 | 26 | 118 | 292 | 040

However, in the studied soils the content of not only passive but also
active humus decreased.

A similar conclusion can be made based on the analysis of its division into
humus proper and its detrital part, the still unhumified, semi-decomposed part.

In the cultivated soil, the content of detritus decreased, although in most
cases the content of humus itself also fell, since with long-term agricultural use
of soils without significant application of fertilizers, the supply of energy
material - fresh organic matter - is small, and accordingly little detritus is
formed, and the processes of mineralization of non-humified and humified
compounds increase.

Conclusion. The studies conducted by us give grounds to state a
significant drop in humus reserves in the cultivated soil, deterioration of its
qualitative composition in comparison with virgin soil. The revealed regularity
is confirmed not only by data on the content of passive, but also active humus.

In the arable soil, little organic matter was formed and accumulated in the form
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of detritus in comparison with virgin soil.
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