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Cratbs IMOCBAIIICHA UTOI'OBBIM pa60TaM, HN3MCHCHUAM
C aHAJIM30M IPOIIECCOB, YCTAHABIMBAIOIINX a30THBIN
PEXKHUM YEPHO3EMOB OOBIKHOBEHHBIX B
OuoreoreHo3ax B yCIOBUIX CTEITHON 30HBI
PocToBckoit 00nacTy ¢ TouKaMu 3pEeHUst FKOIOrun. B
pe3ynbTrare ObLIO YCTAaHOBJICHO HAOMIOICHNE
a30THOro (hOH/a YePHO3EMOB OOBIKHOBEHHBIX
Hwmxuero Jlona PocToBckoit 001acTH, a TakKe Oblia
YCTaHOBJICHa HEOOXOIMMOCTb Pa3Ae/ICHUsI a30THBIX
COCIMHEHUH Ha arpOHOMMYECKHUE IPYIIIbI, B
3aBUCHMOCTH OT T'yMYCHUPOBAaHHOCTHU ITOYBBI
MepBOHAYAIILHO 00IIEro a3ora ObuIo 236, Mocie Toro
Kak npormwio 13 net, cutyanus u3MeHunaacs. B
YaCTHOCTH, KOJINYECTBO OOIIEro a30Ta CHU3MIOCH JI0
228 MuwmurpaMm. M3smeHuncs BUAOBON COCTaB
a30THBIX KOMIIOHEHTOB, KAK MHHEPAJIbHBIX, TaK U
JIETKOTUAPOIU3YEMBIX, C MOHIKeHHeM Ha 0,8
MuuturpamMm u 0,44 MUIDTHTPaMM COOTBETCTBEHHO.
Io TpyaHOTHAPOIN3yEMOMY a30TY TaKXe
HaOmogaercs cHmkeHue. 11o cpaBHEHHIO ¢
HCXOJHBIM YPOBHEM OOECIIEUEHHs 3araca a30Ta,
peub UAET O TAKOM BHJE, KaK HETHAPOIN3yEMBIH,
MIPOHM30ILIO CHIDKEHUE Ha 5,25 MIJUTUTpaMM. Kaxkaast
u3 (QpakIyii cTaja JIydlle, ocjie TOro Kak B
ceBO00OPOTE BKIIOYHMIIA HABO3, & TAKKE
KOMIUTIEKCHOE yI0OpeHHE, B COCTaBE KOTOPOT0
KOHTPOJIHPYIOT a30T, pocop U Kauid
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The article is devoted to the final work, changes with
analysis of the processes that establish the nitrogen
regime of ordinary chernozems in biogeocenoses in
the conditions of the steppe zone of the Rostov
region from an environmental point of view. As a
result, the observation of the nitrogen fund of
ordinary chernozems of the Lower Don of the Rostov
region was established, and the need was established
to separate nitrogen compounds into agronomic
groups, depending on the humus content of the soil
initially total nitrogen was 236,after 13 years, the
situation has changed. Specifically, the amount of
total nitrogen dropped to 228 milligrams. The species
composition of nitrogen components, both mineral
and easily hydrolyzable, has changed, with a
decrease of 0.8 milligrams and 0.44 milligrams,
respectively. There is also a decrease in hard-to-
hydrolyze nitrogen. Compared to the initial level of
nitrogen supply, we are talking about the non-
hydrolyzable type, there was a decrease of 5.25
milligrams. Each of the fractions became better after
manure was included in the crop rotation, as well as
complex fertilizer, which controls nitrogen,
phosphorus and potassium
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Introduction. It should be noted that the value of the total nitrogen
reserve in the soil does not indicate the supply of plants with this element; its
qualitative composition is important. In developed soils of agrocenoses, organic
fertilizers have traditionally served as an important source of replenishment of
gross nitrogen reserves.

In recent years, the role of mineral fertilizers has sharply increased as a
direct source of nitrogen nutrition for plants and a means of increasing effective
soil fertility. It should be noted that nitrogen fertilizers applied to the soil
undergo the same transformations as mineral forms of natural nitrogen [1].

Conditions and methods. The studies were carried out on ordinary
micellar-carbonate, medium-thick, heavy loamy chernozem on loess-like loams
in the conditions of the steppe zone of the Rostov region. The arable layer of the
studied soil contains 4.28% humus. The total nitrogen content in the arable
horizon is 0.25%. The amount of exchangeable potassium is average. Mobile
phosphorus is at a low level.

Acid hydrolysis, which involves 2 stages, was used in order to
qualitatively assess, from an environmental point of view, the content of
nitrogen compounds that are present in the soil cover; it provides for the
determination of a direct source of nitrogen nutrition in the form of salts of
nitrate and partly ammonium nitrogen, as well as when the soil is exposed to
sulfuric acid. acid of various concentrations to determine the so-called nearest
reserve for plant nutrition (these are compounds of easily hydrolyzed nitrogen
and partly compounds of difficult to hydrolyze).

This technique allows you to determine potential reserve reserves of
nitrogen that can be used by crops in cases of lack of available forms of nitrogen
[1].

The fractional composition of nitrogen components was studied in crop
rotation: pure fallow - winter crops (wheat) - winter crops (wheat) - peas -

winter crops (wheat) - spring grains (barley) - corn (for silage) - winter crops.
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crops (wheat) - sunflower in the control variant without fertilizers, as well as
with their use over a thirteen-year period, 90 tons of manure, 746 kilograms of
nitrogen fertilizers, 760 kilograms of phosphorus fertilizers, 240 kilograms of
potassium fertilizers in the active substance.

Results.

Nitrogen fertilizers applied to the soil undergo the same transformations
as various forms of natural nitrogen. Nitrogen from fertilizers is not only
absorbed by plant roots and fixed in the soil, but it is also lost, being included in
the general process of immobilization and fixation, and organic compounds, in
turn, are exposed to microbiological effects. This determines the physiological
role of nitrogen in the most important processes, the synthesis of many organic
and organomineral compounds.

It was revealed that over a long period of cultivation of agricultural crops
without proper fertilization, the nitrogen reserve of ordinary chernozems in the
steppe zone of the Rostov region has deteriorated, which necessitates the
adoption of urgent measures to reproduce soil fertility, primarily through the
application of organic and mineral fertilizers.

Therefore, it is important to quickly formulate a number of measures to
improve the situation. First of all, nitrogen doses should be differentiated by
crops and soil agro groups, and within agro groups depending on the soil humus
content, since nitrogen fertilizers activate the nitrogen cycle in agrocenoses.
Under their influence, the mineralization of organic compounds in the soil
nitrogen fund increases, which leads to the enrichment of the soil with nitrogen
components that are easily digestible for plant nutrition.

As a result, it was found that over a thirteen-year period in the control
without fertilizers, the content of all forms of nitrogen decreased.

So, if initially in the initial state the total nitrogen in the soil was 236, then

after thirteen years it became 228 milligrams per 100 g of soil (Table 1).

http://ej.kubagro.ru/2024/04/pdf/35.pdf
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Table 1 - Nitrogen composition in the 0-30 cm layer of ordinary

chernozem
General, Mineral Easily hydrolyzed Difficult to Non-
mg/100 g hydrolyze. hydrolysable

mg/ | % from mg/ % from | mg/ | % from | mg/ | % from
100 g | general | 100g | general | 100 g | general | 100 g | general

Initial soil, at the beginning of the experiment

236 | 541 | 22 | 1802 | 76 |29.08| 122 [18349| 78.0

Control, without fertilizers, after 13 years.

228 | 460 | 20 | 1758 | 7.7 |2764 | 121 |17823| 78.2

Manure 90 t + N746P760K240 for 13 years

252 6.81 2.7 18.66 7.4 3035 | 121 |196.18| 77.8

NSRO0.5
1.4 0.25 0.58 0.48 0.27

Mineral nitrogen compounds make up a relatively small part of the
nitrogen fund, but nevertheless they are of great agronomic importance, because
ammonium and nitrate ions are directly absorbed by the roots of cultivated crops
and their amount decreased by 0.8 mg per 100 g of soil, in absolute terms. As
for the relative value, the decrease here is 0.2%.

The nearest nitrogen reserves for plant nutrition (we are talking about
such a fraction as easily hydrolyzed) have become smaller in absolute value, but
due to the fact that the overall amount of nitrogen has decreased, in relative
value there is an increase in the nearest nitrogen reserves for plant nutrition.

If we talk about the fraction of difficult-to-hydrolyze nitrogen, then by the
end of the analyzed period there is a decrease. Specifically, 1.44 milligrams per
100 g of soil.

A decrease of 5.25 milligrams (compared to the initial value) is also noted
in relation to the potential nitrogen reserve, which is characterized by the non-
hydrolyzable form of nitrogen compounds; the transformation of this fraction
made it possible to create, to a certain extent, acceptable conditions for the

formation of hydrolyzable fractions.
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Long-term systematic use of both organic and mineral fertilizers in crop
rotation had a beneficial effect on the nitrogen fund of the soil. In particular,
when compared with the control by 9.5%, an increase in the total amount of
nitrogen is observed. In the context of this, the most mobile, most accessible
fraction of mineral nitrogen for plant nutrition increased by 32.5%, which is a
very significant positive factor.

The nearest reserve for feeding crop rotation crops - easily hydrolyzed
nitrogen - also became larger, and it increased by almost 6%, in absolute terms
its amount was 18.66 mg per 100 g of soil, compared with the control - 17.58
mg per 100 g of soil .

Strategic reserves of nitrogen in the form of a difficult-to-hydrolyze
fraction under the influence of the application of 90 tons of manure and
N746P760K240 over the duration of crop rotation also increased and this
increase was slightly more than 10%; fertilizers provided not only high crop
productivity, but also contributed not only to the stabilization of the nitrogen
fund, but also to its improvement quality condition. As a result, the nitrogen
pool has become of higher quality and is characterized by stability, resulting in
increased crop productivity.

The indicators of practically non-recoverable nitrogen in the form of a
non-hydrolyzable fraction, providing its potential reserves, have significantly
improved; 178.23 mg of non-recoverable (non-hydrolyzable) nitrogen was
found per 100 g of soil, and 17.95 milligrams more when using fertilizers. This
made it possible to create acceptable conditions for the transformation of
nitrogen compounds into a form that is mineral and easily hydrolyzed.

Conclusion. Based on the work carried out, it was established that the
cultivation of crop rotation crops without the proper use of fertilizers is
accompanied by a deterioration in nitrogen status and, as a result, fertility, so the
total amount of nitrogen drops from 0.236 to 0.228%, while with their use its

content increased to 0.252%. Thanks to the use of 90 tons of manure and
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N746P760K240 In crop rotation, it provided a qualitative improvement in all
fractions and forms of nitrogen, including those ensuring stability and potential

reserves.
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