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B cratbe npencraBiieHbl pe3ynbTaTbl HCCAEAOBAHUN
pa3IUYHbIX BUJOB OCHOBHOI 00paOOTKH MOYBHI U
MHUHEPAIBHBIX YZ0OPEHUH 10 BINSHUIO Ha OanaHc
ryMyca U SHEpTeTHIECKHX PECYPCOB Ha I0YBaX
KaIITAHOBOTO THIA B KOMIUIEKCE C COJIOHI[AMH B
MIOJIEBOM CEBOOOOPOTE B YCIOBHUAX CYXOCTEIHOH
3oubI Hiokaero [lona. [Toka3zaHo, yTo OanxaHC Tymyca
B TIOJICBOM CE€BOOOOPOTE KAIITAHOBOH MOYBHI B
KOMIIJIEKCE C COJIOHIIAMHU B HE3aBUCUMOCTH OT
pa3IUUui TEXHOJIOTHA CrToco0a OCHOBHON
00paboTKN OYBHI 0€3 BHECEHUSI MHUHEPATIbHBIX
ynoOpeHuil IMeeT OTpUIaTeIbHbIEC €r0 3HAUCHHS —
1322-1372 xr/ra. BHecenue a30THBIX 1 POCHOPHBIX
MUHEpaIbHBIX yI0OpeHnit He obecredmio 6e3
nedumrHOCTH OanaHca ryMyca, yBEIHIHUB €To 10
1474-1558 xr/ra
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Introduction. Efficient agricultural production involves ensuring high
and sustainable yields while increasing soil fertility [1]. The constantly growing

energy saturation of agricultural production and crop yields contribute to the
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The article presents the results of studies of various
types of basic tillage and mineral fertilizers on the
effect on the balance of humus and energy resources
on chestnut soils in combination with solonetz in the
field crop rotation in the conditions of the dry-steppe
zone of the Lower Don. It is shown that the humus
balance in the field crop rotation of chestnut soil in
combination with solonetz, regardless of the
differences in the technologies of the main tillage
method without applying mineral fertilizers, has
negative values — 1322-1372 kg/ha. The introduction
of nitrogen and phosphorous mineral fertilizers did
not ensure a deficit-free humus balance, increasing it
to 1474-1558 kg / ha.
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alienation of a significant amount of energy from the soil than it is formed [1].

Therefore, a negative balance of humus and mineral nutrition elements is

observed almost everywhere [1].
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It should be noted that this problem manifests itself not only on
chernozems, which are the main arable fund, but also on chestnut soils.

The basis for the development of our research was the development of
methods that prevent degradation processes, which are based on research in the
dry steppe zone of the Lower Don.

Conditions and methods. The study area is characterized by a
pronounced continentality and low moisture availability. Hydrothermal
coefficient - 0.5-0.7.

The soil cover is mainly represented by chestnut soils, where solonetzic
spots account for from 5-7 to 40-50%. Of the absorbed bases in horizon A, Ca
prevails in horizon B - sodium 15-20 and magnesium - 40-46% of the exchange
capacity.

These soils are characterized by a low content of humus - less than 3.5%,
depletion in mobile phosphorus, and a heavy granulometric composition.
Methods of basic tillage: traditional (control), soil-protective, mid-depth.
Nitrogen-phosphorus fertilizers in doses of N220, N340, P120 were applied
under the main tillage in the field crop rotation.

Results. The results shown in Table 1 indicate that in the field rotation on
the variant without fertilizers, up to 1372 kg/ha of humus is lost annually.

In the fields of crop rotation, depending on the method of the main tillage,
the greatest losses of humus without the use of fertilizers were obtained in the
fallow field 2000 kg/ha, as well as when sowing winter wheat in fallow - 1790
kg/ha in the variant of soil protection cultivation. A high loss of humus during
the cultivation of corn for all types of basic tillage, a maximum of 1530 kg/ha

was observed when using mid-depth tillage in crop rotation.

http://ej.kubaqgro.ru/2023/02/pdf/10.pdf
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Table 1 - Humus balance in the field crop rotation with different technologies of

the main tillage, kg/ha

cultures Type of basic tillage
Crop rotation Traditional, Soil protective Mid-deep
control
Humus Formed Balance |Humus |Humus | Balance [Humus | Humus |Balance
loss (-) |humus () [loss (-) is (x) |loss () is €3]
(+) formed formed
() (+)
1 2 3 four | five 6 7 8 nine 10
Without mineral fertilizers
Clean steam | 2000 - -2000 | 2000 - -2000 2000 - -2000

Winter wheat | 2600 | 840 |-1760 | 2630 840 -1790 2430 800 -1630

Corn for

silage 1700 | 460 |[-1240 | 1730 460 -1270 2050 520 -1530

Winter wheat | 1220 | 460 | -760 1330 500 -830 1180 450 -730

sudangrass | 1450 | 600 | -850 1590 620 -970 1560 630 -930

Per 1 ha of

crop rotation -1322 -1372 -1364
area
P120
Cleansteam | 2000 | - [-2000 | 2000 - 22000 | 2000 5 2000
Winter wheat | 2970 | 920 |-2050 | 2800 | 880 | -1920 | 2670 | 860 | -1810
C;:ggf:r 2130 | 540 |-1590 | 2090 | 530 | -1560 | 1230 | 560 | -1670

Winter wheat | 1550 | 560 | -990 1500 550 -950 1410 520 -890

sudan grass 1620 | 460 |-1160 | 1620 620 -1000 1620 620 -1000

Per 1 ha of

. -1558 -1486 -1474
crop rotation
area
N220
Clean steam | 2000 - -2000 | 2000 - -2000 | 2000 - -2000

Winter wheat | 2910 | 900 [-2010 | 2790 880 -1910 2670 850 -1820
Table 1 continued

1 2 3 four five 6 7 8 nine 10
C;:ggf:r 2110 | 540 |-1570 | 2120 | 540 | -1580 | 2230 | 560 | -1670
Winter wheat | 1020 | 400 | -620 | 1610 580 -1030 | 1440 530 910
sudangrass | 1620 | 620 [-1000 | 1610 620 -990 1680 640 -1040
Per 1 ha of
crop rotation -1440 -1502 -1488
area
N340
Cleansteam | 2000 | - [-2000 | 2000 | - -2000 | 2000 | - -2000

http://ej.kubaqgro.ru/2023/02/pdf/10.pdf
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Winter wheat | 2870 | 900 |-1970 | 2790 888 -1910 | 2740 870 -1870

Corn for

silage 2180 | 660 |[-1520 | 2150 650 -1500 1290 650 -1610

Winter wheat | 1560 | 570 | -990 1550 570 -980 1440 530 -910

sudan grass 1740 | 620 |-1120 | 1620 620 -1000 1730 650 -1080

Per 1 ha of
crop rotation -1520 -1478 -1494
area

Thus, on average, per hectare of crop rotation area, the smallest loss of
humus is when using traditional tillage technology, the largest in the variant of
the soil protection system of tillage.

Mineral fertilizers to some extent help to compensate for the removal of
nitrogen by agricultural crops in the crop rotation, but does not solve the
problem of a deficit-free balance of humus, and in some cases increase it.

When P210 was applied, the humus balance deficit increased compared to
the control, its loss ranged from 1474 kg/ha when using the mid-depth method
of the main tillage to 1558 kg/ha with the traditional one.

Against the background of various doses of nitrogen fertilizers, the loss of
humus also turned out to be somewhat greater when applying N220 - 1440-1502
kg/ha, against the background of N340 - 1478-1520.

Conclusion. Thus, the results obtained on the calculation of the humus
balance in the field crop rotation of chestnut soil in combination with solonetzes,
regardless of differences in the technology of the main tillage method, show its
negative values.

The introduction of nitrogen and phosphorus mineral fertilizers did not

provide a deficit-free balance of humus.
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