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B paboTe noka3aHbl HTOTH MOJIEBBIX OMBITOB I10
n3y4eHuIo (popMHpOBaHUS arpoOHOIIOTHYECKUX
nokasaresei 03uMoil mueHunsl TumupsizeBka 150 Ha
¢done muddhepeHITMPOBaHHON OCHOBOH 00paboTKe
MOYBHI B yciioBusx 3anaanoro Ipeakaskasbs (YOX
«Ky6aub» Kyb6ray). T'omsr uccnenosanuii — 2023-24. B
COOTBETCTBUU C IKCIIEPUMEHTAIILHOMN CXEMOM
HCCIIEIOBAINCH TPU BapUaHTa OCHOBHON 00pabOTKH
mouBsl (Bemanika Ha 20-22 cM, ynseneBanue Ha 20-22
cM u HyneBas 00pabotka (no-till). Kortponbubim
BApUAHTOM CIIYXKHJIO TUCKOBOE JyleHue Ha 10-12 cm.
B kauecTBe 00BEKTa HCCIIEAOBAHMUS NCTIOJIB30BAIICS
copt o3uMoii mueHuusl TumupsizeBka 150. beuio
n3y4eHo (POpPMHPOBAHUE €r0 arpoONOIOTNIECKUX
TIoKazaTesiel 110 MpeAnIecTBeHHUKY cost. Cucrema
yaoOpeHuit BKITIoYaia B ce0si BHECEHNE HHTCHCUBHON
HOPMBI MHHEPAJIBHOTO YAOOPEHHS MOJ] OCHOBHYIO
06paboTky mouBsl (aMModoc (N4oP1g0) +
PaHHEBECEHHSIS MIOJKOPMKA aMMHUAYHOU CEJIUTPOH
(Ng4o)). BBLTO BBISIBIEHO, YUTO pa3iHyHs B CPOKAX
HACTYIUICHHS (PeHOJIOTHYEeCKUX (a3 OTpaxkaroT
aJlaliTUBHbIE PEAKIIMU PACTEHUN 03UMOH MIIEHUIIBI HA
N3MEHEHHE arpo(u3NUECcKNX YCIOBUI MOYBHI 110
BIIMSTHHEM pa3JINuHbIX IPHEMOB ee 00paboTKH.
HawnGonee panHee NOsBIICHHE BCXO/I0B OTMEUYAETCS
IIpU HyJIeBOi1 00paboTke, uyTo Ha 1-3 ;HS omepekaer
npyrue BapuaHtel. Hanbonee kopoTkuit
BETETAI[MOHHBIN MIEPHO/I XapaKTepeH I HyJIeBOH
00paboTku (232 gHs), TOTAa Kak Mpy yn3esieBanuu 233
JHSI, TIO AMNCKOBOM JIYIIEHHH U BCTIAIIKE OH COCTABIISET
234 n 235 gHEl, COOTBETCTBEHHO. TpaguimoHHas
BCITaIKa ob0ecriednBaeT Hanbosee OIaronpusITHEIE
YCIIOBHSL JIsl POCTa pacTeHUH 03UMOit neHnus! (79,4
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The study presents the results of field experiments on
studying the formation of agrobiological indicators of
winter wheat Timiryazevka 150 against the
background of differentiated soil cultivation in the
conditions of the Western Ciscaucasia (UOKh
"Kuban" Kubgau). Research years - 2023-24. In
accordance with the experimental design, three
variants of primary soil cultivation were studied
(plowing to 20-22 cm, chisel tillage to 20-22 cm and
zero tillage (no-till). The control variant was disk
stubble cultivation to 10-12 cm. The Timiryazevka 150
winter wheat variety was used as the object of the
study. The formation of its agrobiological indicators
was studied according to the soybean predecessor. The
fertilization system included the application of an
intensive rate of mineral fertilizer under primary soil
cultivation (ammophos (N40P160) + early spring
fertilization with ammonium nitrate (N40)). It was
found that the differences in the timing of the onset of
phenological phases reflect the adaptive responses of
winter wheat plants to changes in the agrophysical
conditions of the soil under the influence of various
methods of its cultivation. The earliest emergence of
seedlings is noted with no-tillage, which is 1-3 days
ahead of other options. The shortest The vegetation
period is typical for zero tillage (232 days), while with
chisel plowing it is 233 days, for disk stubble
cultivation and plowing it is 234 and 235 days,
respectively. Traditional plowing provides the most
favorable conditions for the growth of winter wheat
plants (79.4 cm). Chisel plowing shows comparable
results, which makes it a promising alternative to
plowing (74.3 cm). Zero tillage and disk stubble
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cM). UnzeneBaHne MOKa3bIBAECT COMIOCTABIMBIE
PE3YNBTATHL, YTO JIENAET €T0 NEPCIIEKTHBHON

cultivation (as a control option) show the lowest values
of plant height (69.2 and 68.2 cm, respectively), which

anpTepHaTHBO Bemarmke (74,3 cm). Hynesas
00paboTKa M TUCKOBOE ITyIICHHE (KaK KOHTPOIBHBIH
BapUaHT) MOKA3bIBAIOT HAMMEHBIINE 3HAYCHUS BEICOTHI
pactenuii (69,2 u 68,2 cM, COOTBETCTBEHHO), 94TO
MOYKET HEraTHBHO CKa3bIBaThCs HA MPOAYKTHBHOCTH
noceBoB. Un3seseBaHue 1 BCIAIIKA CIOCOOCTBYIOT
MaKCHMaJIbHOMY Pa3BUTHIO aCCHMHIJISIIIMOHHOTO
amnmapara pacTeHuit o3umoi nmmeHuns! (46,1 u 47,2
TBIC.M2/Ta) , B TO BpeMs KaK MUHUMAaJIbHBIC U HYJICBbIE
00pabOTKK MOYBHI OTPAHIHYUBAIOT ATOT ITOKA3aTeIh
(38,4 u 35,1 TBIC.M2/Ta, COOTBETCTBEHHO), YTO MOXKET
CKAa3bIBAThCSA HA KOHEUHOM ypOXKalHOCTH KYyJIbTYphI

can negatively affect the productivity of crops. Chisel
plowing and plowing contribute to the maximum
development of the assimilation apparatus of winter
wheat plants (46.1 and 47.2 thousand m2 / ha), while
minimum and zero tillage limit this indicator (38.4 and
35.1 thousand m2 / ha, respectively), which may affect
the final yield of the crop

Kirouessie cnosa: ITIIIEHUIIA O3UMAS,
TUMUPA3EHBKA 150, DEHOJIOI'U S, BBICOTA
PACTEHUI

Keywords: WINTER WHEAT, TIMIRYAZENKA
150, PHENOLOGY, PLANT HEIGHT
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Introduction

Winter wheat is one of the key grain crops in global agriculture and plays
a strategic role in the agricultural sector of Russia, providing a significant share
of the country's food security. Its life cycle, including autumn sowing,
germination before winter, and resumption of vegetation in the spring, allows it
to ripen earlier than spring crops and effectively use soil moisture. Successful
cultivation of winter wheat and obtaining high, stable yields directly depend on
a set of agricultural measures, among which the soil cultivation system occupies
a central place. [1-5].

Research conducted on leached chernozems showed that the highest yield
of winter wheat grain (7.84 t/ha) is achieved with plowing. This method also
ensures high grain quality, including natural grain, optimal vitreousness and
high gluten quality (group 1). At the same time, from the point of view of
profitability, the most profitable options were winter wheat cultivation after
grain-legume predecessors against the background of plowing (143.0%), as well
as against the background of surface treatment[10].

A loose, lumpy surface has a negative effect on seedlings. In conditions

where moisture is a determining factor for the harvest, it is recommended to
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avoid multiple treatments, which dry out the soil and are costly. When sowing
on occupied fallows and leguminous crops, it is advisable to use surface
treatment to a depth of 10-12 cm, which allows reducing energy costs for soil
treatment by up to 43%.[6-9, 11].

Increasing the yield of grain crops is a key task of modern agriculture.
Despite the existing technologies, there are significant reserves for increasing
productivity, in particular by improving soil cultivation techniques and
optimizing fertilizer application systems. In particular, the effect of minimum
soil cultivation in combination with various schemes of nitrogen fertilizer
application on the productivity of winter wheat after soybeans has not been
sufficiently studied. Therefore, the aim of our research was to study the
production indicators of winter wheat of the Timiryazevka 150 variety, grown
after soybeans, in a stationary experiment on leached chernozem. The study
plans to assess the effect of various soil cultivation techniques against the
background of the application of an intensive rate of mineral fertilizer (N40P160
+ N40) on yield, crop structure and grain quality. The results of the work will
allow developing more effective and environmentally friendly technologies for
growing winter wheat in the conditions of the central zone of the Western

Ciscaucasia.

Material and object of research

The climatic conditions of the Central Region, where the experimental
field of the UOH "Kuban" Kubgau is located, located on the southern periphery
of temperate latitudes, are defined as transitional from the moderate continental
type to the subtropical, combining features of both humid and arid subtropical
climate. They are characterized by the dominance of a long hot summer period
and mild, moderately warm winter. Transitional seasons (spring, autumn) are
weakly expressed. In general, the climatic conditions during the field

experiments in the 2023-2024 agricultural year were characterized by a stable
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tendency towards an increase in temperature and a decrease in the amount of
precipitation relative to the long-term norm, especially pronounced in the winter
and summer months. In general, these conditions were favorable for the
cultivation of winter wheat.

Based on the presented agrochemical and physicochemical parameters,
the studied leached chernozem of the experimental field, classified as low-
humus, super-powerful and light clayey according to granulometric
composition, has favorable properties for the cultivation of winter wheat.

In accordance with the experimental design, three variants of primary soil
cultivation were studied (plowing at 20-22 cm, chisel tillage at 20-22 cm and
zero tillage (no-till). The control variant was disk stubble cultivation at 10-12
cm. The Timiryazevka 150 winter wheat variety was used as the object of study.
The formation of its agrobiological indicators was studied according to the
soybean predecessor. The fertilization system included the application of an
intensive rate of mineral fertilizer under primary soil cultivation (ammophos

(N40P160) + early spring fertilization with ammonium nitrate (N40)).

Research results

Vegetation phases are key periods of plant development, characterized by
the formation of new organs. In different phases, plants require different
conditions for optimal growth and development. For example, tillering requires
sufficient moisture and nitrogen, and heading requires optimal temperature.
Knowledge of vegetation phases allows an agronomist to plan and carry out
plant care work (fertilizing, disease and pest control, watering) at the most
appropriate time, which helps to increase yields and reduce costs.

All treatment options are characterized by the same sowing date
(10/25/23), but differences in the timing of emergence indicate the influence of

the treatment method on the conditions for seed germination. The earliest
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emergence of seedlings is observed with zero tillage (11/5/23), which is 3-6

days ahead of other options (Table 1).

Table 1 — Phenology of winter wheat plants, 2023-2024 agricultural year.

Soil cultivation Sowing | Shoots | Tillering | Exitto | Earing | Bloom Full
the tube ripeness

of grain
Disc peeling(k) 25.10.23| 7.11.23 | 27.11.23 |14.04.24| 9.05.24 |21.05.24 | 27.06.24
Plowing 25.10.23 | 8.11.23 | 28.11.23 | 14.04.24 | 11.05.24 | 22.05.24 | 29.06.24
Chiseling 25.10.23| 6.11.23 | 26.11.23 |14.04.24| 9.05.24 |20.05.24 | 26.06.24
No-till 25.10.23 | 5.11.23 | 25.11.23 | 14.04.24 | 8.05.24 |19.05.24|25.06.24

During the spring regrowth, differences in the timing of the tillering phase
are observed. With chisel tillering, tillering occurs 1-2 days earlier (26.11.23)
compared to other treatment options. The tube emergence and earing phases in
all options occur almost simultaneously (14.04.24 and 8-11.05.24, respectively),
indicating that the development conditions have leveled off by the spring-
summer period.

The most significant differences are seen during the grain ripening period.
The flowering phase occurs earliest with zero tillage (19.05.24), ahead of other
options by 1-3 days. Full grain ripeness is also achieved earliest with zero tillage
(25.06.24), which is 1-4 days ahead of traditional methods of cultivation.

An analysis of the total duration of the period from germination to full
maturity shows that the shortest vegetation period is typical for zero tillage (232
days), while with plowing and disc stubble cultivation it is 235-238 days. This
may have practical significance for planning harvesting and crop rotation.

Differences in the timing of the onset of phenological phases reflect the
adaptive reactions of winter wheat plants to changes in the agrophysical

conditions of the soil under the influence of various methods of cultivation.
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Acceleration of development with zero tillage may be associated with the
characteristics of the water-thermal regime of untreated soil.

The obtained data indicate that the method of primary tillage affects the
rhythm of winter wheat development, especially in critical periods - emergence
and grain ripening. Zero tillage promotes earlier passage of the main
phenological phases, which can have both positive (early harvesting, avoidance
of unfavorable weather conditions) and potentially negative consequences

(incomplete use of the vegetation period).

Table 2 — Dynamics of winter wheat plant height, cm

Option Growth and development phase
tillering exit to the tube earing
Disc peeling (K) 23.6 43.6 68.2
Plowing 27.6 52.4 79.4
Chiseling 24.1 50.6 74.3
No-till 23.8 43.5 69.2

In all treatment options, a regular increase in plant height is observed from
the tillering to earing phase. During the tillering period, the plant height is 23.6-
27.6 cm, by the time the stem is formed it increases to 43.6-73.5 cm, and by
earing it reaches 68.2-79.4 cm. The most intensive growth occurs in the period
from tillering to stem formation, which corresponds to the biological
characteristics of winter wheat development.

Maximum plant heights in all development phases are observed with
plowing: 27.6 cm in the tillering phase, 52.4 cm when the tube is formed, and
79.4 cm during the earing period. This exceeds the control variant (disk stubble
cultivation) by 4.0 cm during tillering, by 8.8 cm when the tube is formed, and
by 11.2 cm during earing.

Chisel tillage demonstrates high plant growth rates, especially in the tube
(50.6 cm) and earing (74.3 cm) phases, which is only slightly inferior to
plowing. Zero tillage shows contradictory results: with low rates in tillering
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(23.8 cm) and the tube (43.5 cm) phase, the height of plants is maximum in
earing (69.2 cm).

The greatest differences between treatments occur during the critical tube
emergence phase, with values varying by almost 30 cm (from 43.6 cm for disc
plowing to 73.5 cm for no-till).

The obtained data confirm that traditional plowing provides the most
favorable conditions for the growth of winter wheat plants. Chisel plowing
shows comparable results, which makes it a promising alternative to plowing.
Zero tillage demonstrates an uneven effect on plant growth by development
phases. Disk stubble plowing as a control option shows the lowest plant height

values, which can negatively affect crop productivity.

Table 3 — Dynamics of leaf surface area of winter wheat, (thousand m2/ha)

Option Growth and development phase
tillering exit to the tube earing
Disc peeling (k) 14.7 22.0 38.4
Plowing 15.6 29.6 47.2
Chiseling 15.6 26.6 46.1
No-till 13.5 24.5 35.1

In all treatment options, a regular increase in the leaf surface area is
observed from the tillering to heading phase. In the tillering phase, the area is
13.5-15.7 thousand m?/ha, when the tube is formed, it increases to 22.0-29.6
thousand m%*ha, and by heading it reaches its maximum values - 35.1-46.1
thousand m?/ha.

The largest leaf surface area values at all stages of development are
observed with chisel plowing and plowing. By the earing stage, the area reaches
46.1 thousand m*ha with chisel plowing and 41.2 thousand m?/ha with plowing,
which is 7.3-11.0 thousand m?/ha higher than with disc stubble plowing and zero

tillage. This indicates more favorable conditions for plant growth and
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development with deep and combined tillage methods, which is associated with
better moisture and nutrient supply.

Disc peeling and zero tillage provide a smaller leaf surface area,
especially towards the earing stage (38.4 and 35.1 thousand m?/ha, respectively).

The leaf surface area directly affects the photosynthetic activity of crops
and, as a consequence, the formation of yield. A higher leaf area during chisel
cutting and plowing creates the prerequisites for increasing the productivity of
winter wheat.

Chisel tillage and plowing promote maximum development of the
assimilation apparatus of plants, while minimum and zero tillage limit this

indicator, which can affect the final yield of the crop.

Conclusion

In the conditions of the Central zone of the Krasnodar Territory, an urgent
task of modern agriculture is to increase the productivity of winter wheat on
leached chernozem while maintaining soil fertility. The study allowed us to
obtain a detailed picture of the effect of primary cultivation methods on the
growth and development of winter wheat plants of the Timiryazevka 150
variety. Differences in the timing of the onset of phenological phases reflect the
adaptive reactions of winter wheat plants to changes in agrophysical soil
conditions under the influence of various cultivation methods. The earliest
emergence of seedlings is observed with zero cultivation, which is 1-3 days
ahead of other options. The shortest growing season is characteristic of zero
cultivation (232 days), while with chisel tillage it is 233 days, with disk stubble
cultivation and plowing it is 234 and 235 days, respectively. Traditional plowing
provides the most favorable conditions for the growth of winter wheat plants
(79.4 cm). Chisel tillage shows comparable results, which makes it a promising
alternative to plowing (74.3 cm). Zero tillage and disc stubble cultivation (as a

control option) show the lowest plant height values (69.2 and 68.2 cm,
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respectively), which may negatively affect crop productivity. Chisel tillage and
plowing contribute to the maximum development of the assimilation apparatus
of winter wheat plants (46.1 and 47.2 thousand m2/ha), while minimum and
zero tillage limit this indicator (38.4 and 35.1 thousand m2/ha, respectively),

which may affect the final crop yield.
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