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B cTarbe omucaHbl HTOTH HAYYHBIX UCCIICIOBAHUH
BapnabebHOCTH arpoOHOIOTMYECKNX OKa3aTeei
O3MMOH IIIEHUIIBI, BO3JEIBIBAEMOH 110
MPEAIIECTBEHHHUKY COS B YCIIOBUAX 3amaHOTo
IIpenxaBkasps. ONBITHOE TOJIE, T/I€ BBITOIHSIIN
uccnenoanus B 2022-23 c.-X. rofax, pa3MeILleHo B
YOX «Ky6aup» Kybray. B onbiTe n3ydanuch
arpoOHOIOTHYEeCKHEe TTOKa3aTeN! O3UMOM MIIEHHUITHI,
BO3/IETIBIBAEMOH 110 NPEAIIECTBEHHUKY COSI, B
CTAllMOHAPHOM OIIBITE Ha YEPHO3EME BBIIIEIIOUCHHOM.
Copr — Tumupszeka 150. CpenHeno3aHuit copt ¢
MOCEBOM B KOHIIE ONTUMAJIBHBIX CPOKOB JJIS 30H,
umeeT maccy 1000 cemsiH 36-42 rpaMM U BBICOTY
pactenust 73-95cMm. BeicokoyposkaiiHbIi copT, UMEET
MOTEHIHATBHYIO yposkaiiHOCTh 120 11/Ta, ¢ KaueCTBOM
3epHa XOPOIINM M OTIINYHBIM Ha YPOBHE «CHIIBHBIX)
nieHun. JlaHHbIH COpT peKOMEHJOBAH ISt
BBIPAIMBAHUS 110 BCEM NPEAIIECTBEHHUKAM Ha
BBICOKOM arpogone. OnbiT 1Byx(axkTopHsblii. [1epBbiii
(haxTop — mpreM OCHOBHOW 00pabOTKH MOYBHI
(Bcmamka Ha 20-22 cm u no-till). Bropoii dakrop —
HOpMa MUHYIOOpeHws! (KOHTPOJIb 0€3 BHECEHUS
ynoOpeHuil, pekoMeHI0BaHHass HOpMa MUHEPAJIEHOTO
ynoOpeHus (101 OCHOBHYIO 00paboTKy mOYBBI NjoPgg
+ paHHEBECEHHsIsI HOAKOPMKa Nyg), THTCHCUBHAS
HOpMa MHUHEPaJIbHOTO yI00peHus (1101 OCHOBHYIO
00paboTKy 1mouBbl NP0 + paHHEBECEHHSIS
noakopMka Nyg). [IpeniecTBeHHrk — cost. BeisiBieHo,
YTO Ha BapHaHTaX, rje Oblja NpOBeAEH MPSIMOH IToceB
KYJIBTYpPHI TI0 HyJI€BOI1 00pab0TKe MOYBHI, HAUMHAS C
(ha3bI KOJIOIIEHHS OTMEYAJIOCH OoJiee paHHEe pa3BUTHE
pacTeHHid 03UMOM MINEHUIBI — Ha 3—6 nHel. Biusaus
MUHEPAIBHBIX YIOOPEHNH B 3TOM IUIaHE HE BBISBIICHO.
Bcemnaika Ha riryouny 20-22 ¢m Ha (OHE BHECECHHUS
WHTEHCUBHON HOPMBI MUHEPAIBHOTO yIOOpEHUS
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The article describes the results of scientific studies of
the variability of agrobiological parameters of winter
wheat grown after soybean as a predecessor in the
conditions of the Western Ciscaucasia. The
experimental field, where the studies were carried out
in 2022-23 agricultural years, is located in the Kuban
UOH of Kubgau. The experiment studied the
agrobiological parameters of winter wheat grown after
soybean as a predecessor in a stationary experiment on
leached chernozem. Variety - Timiryazevka 150. Mid-
late variety with sowing at the end of the optimal terms
for the zones, has a 1000 seed weight of 36-42 grams
and a plant height of 73-95 cm. High-yielding variety,
has a potential yield of 120 c/ha, with good and
excellent grain quality at the level of "strong" wheat.
This variety is recommended for growing after all
predecessors on a high agricultural background. The
experiment is two-factorial. The first factor is the
method of primary tillage (plowing to 20-22 cm and
no-till). The second factor is the rate of mineral
fertilizer (control without fertilizer application,
recommended rate of mineral fertilizer (for primary
tillage N20P80 + early spring fertilizing N20),
intensive rate of mineral fertilizer (for primary tillage
N40P160 + early spring fertilizing N40). The
predecessor is soybean. It was found that nin the
variants where direct seeding of the crop was carried
out using zero tillage, earlier development of winter
wheat plants was noted starting from the earing phase
— by 3-6 days. No effect of mineral fertilizers was
revealed in this regard. Plowing to a depth of 20-22
cm against the background of the application of an
intensive rate of mineral fertilizer (N40P160 + N40)
contributed to the maximum growth of winter wheat
plants, reaching a limit of 83.2 cm. Leaving the soil
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(N4oP160 + Nygg) ciocoOcTBOBATA MAKCHMATBHOMY without processing (zero tillage) during direct seeding
POCTY pacTeHHid 03MMOH IMIICHHUIIBI, TOCTUTHYB of the crop led to the suppression of the crop and
npenena B 83,2 cm. OcraBnenne moussl 6e3 oopadotkn  limitation of the height of winter wheat plants at a level
(HyneBast 00paboOTKa) TIPH MPSIMOM TIOCEBE KYJIBTYPHI of 74.9-81.2 cm, depending on the fertilization
TPHBOJIMIIO K YTHETECHUIO KYJIBTYPhl H OTPAaHHUYCHHUIO background

BBICOTHI PACTEHHUI 03UMO¥ IIIICHAUIIHI Ha YpoBHE 74,9—

81,2 cM B 3aBUCHMOCTH OT (pOHA YAOOPEHHOCTH

Kirouersie crosa: ITIIIEHUITA O3UMASL, Keywords: WINTER WHEAT, TIMIRYAZENKA
TUMUPA3EHBKA 150, DEHOJIOI'M A, BBICOTA 150, PHENOLOGY, PLANT HEIGHT
PACTEHUI
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Introduction

The main supplier of wheat grain in Russia and the North Caucasus region
as a whole is the Krasnodar Territory. The main crop grown in the Territory is
winter wheat. The annual area of its cultivation is 1.2-1.3 million hectares. In the
90s of the twentieth century and the beginning of the XXI century, the grain
yield reached 24-30 c/ha, in some years - 34 c/ha. At the same time, the soil and
climatic conditions of the Territory allow obtaining high yields of the crop and
high-quality grain of strong and valuable varieties of wheat [1-5].

Winter wheat in Kuban is grown using intensive technology. Intensive
technology includes high-quality primary soil cultivation, providing plants with
balanced nutrition taking into account the content of the main elements in the
soil, sowing should be carried out at the optimal time, and correct application of
fertilizers during the growing season of winter wheat. In this case, it is necessary
to take into account the prevailing conditions in each specific field [10].

An important element of technology used in the cultivation of any crop is
mineral fertilizers, without which it is impossible to imagine the intensification
of agriculture. Fertilizer application is a powerful tool for controlling plant
productivity and reducing nutrient losses in the soil. One of the main points in
agrosystems is considered to be the optimization of crop nutrition. About 50%
of the increase in crop yield comes from the use of mineral fertilizers. [6-9, 11].

All this requires further study and improvement of individual techniques,

which form the technologies. Improvement of soil cultivation techniques,
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fertilization of grain crops, where the reserves for obtaining high yields are
mainly hidden, are becoming relevant. Therefore, the purpose of our research
was to study the production indicators of winter wheat of the Bezostaya 100
variety, cultivated after the predecessor corn, in a stationary experiment on

leached chernozem.

Material and object of research

The experimental field, where the research was carried out in 2022-23
agricultural years, is located in the UOH "Kuban" Kubgau. The experiment
studied the agrobiological parameters of winter wheat grown after soybeans as a
predecessor, in a stationary experiment on leached chernozem. Variety -
Timiryazevka 150. Mid-late variety with sowing at the end of the optimal terms
for the zones, has a 1000 seed weight of 36-42 grams and a plant height of 73-95
cm. High-yielding variety, has a potential yield of 120 ¢ / ha, with good and
excellent grain quality at the level of "strong" wheat. This variety is
recommended for growing after all predecessors on a high agricultural
background. The experiment is two-factor. The first factor is the method of
primary soil cultivation (plowing to 20-22 cm and no-till). The second factor is
the rate of mineral fertilizer (control without fertilizer application, recommended
rate of mineral fertilizer (for primary soil tillage N20P80 + early spring top
dressing N20), intensive rate of mineral fertilizer (for primary soil tillage

N40P160 + early spring top dressing N40). Predecessor — soybean.

Research results
Plant vegetation phases are conditionally divided periods of
organogenesis, characterized by the formation of plant organs and requiring
certain conditions for plant development at different times, which will affect
productivity. In order to properly carry out plant care work, it is important to

know the vegetation phases of agricultural crops.
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Data characterizing the growth and development of winter wheat plants in

the 2021-2022 agricultural year are presented in Table 1.

Table 1 — Phenological observations (2021-2022 agricultural year)

Option Sowing | Shoots | Tillering | Exitto | Earing | Bloom Full
soil fertilize the tube ripeness
cultivation | r rate of grain

BO (k) [10/12/21|24.10.21 {11/12/21 |12.04.22 |7.05.22 |16.05.22 |25.06.22

Plowing Bl 10/12/21 |24.10.21 |11/12/21 |12.04.22 |7.05.22 |16.05.22 |25.06.22

B2 10/12/21 |24.10.21 |11/12/21 |12.04.22 |7.05.22 |16.05.22 |25.06.22

Zero tillage B0 10/12/21 |21.10.21 |9.11.21 |12.04.22 |4.05.22 |12.05.22 |19.06.22

(direct Bl 10/12/21121.10.21 |9.11.21 |12.04.22 |4.05.22 |12.05.22 |19.06.22

seeding) B2 10/12/21 |21.10.21 |9.11.21 |12.04.22 |4.05.22 |12.05.22 |19.06.22

BO — without fertilizers.
B1 — recommended rate of mineral fertilizer (N20P80 + N20).
B2 — intensive rate of mineral fertilizer (N40P160 + N40).

The sowing time determines the necessary conditions for the development
and favorable conditions for overwintering of winter wheat varieties. The
optimal sowing time is considered to be the one at which winter wheat has well-
branched and formed a good root system by the end of autumn. The
Timiryazevka winter wheat variety is characterized by high tillering; by autumn,
the plants have formed from 2 to 4 shoots. Sowing of the original seeds of the
studied variety was carried out in the second ten-day period of October
(12.10.2021). Due to the excellent reserves of productive moisture and
precipitation that fell in September and early October, seedlings appeared on the
9th day after sowing using the no-till technology, regardless of the fertilization
option, which is 3 days earlier than the control.

Favorable development conditions ensured tillering of winter wheat plants
of the Timiryazevka 150 variety on November 9 in all fertilization variants of

the experiment, which is 3 days earlier than the control.
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In the first ten days of December, with the air temperature dropping to
zero degrees, the vegetation of winter wheat ceased. The conditions for
overwintering plants were favorable, with minor frosts alternating with thaws.

Winter wheat vegetation resumption was noted at the beginning of the
first ten-day period of March (06.03). Tube emergence was observed on April
12, almost a month after vegetation resumption simultaneously in all variants.
May 4-7 is the beginning of the earing phase and 9 days later the flowering
phase was noted — from May 12 to 16. And the last phase is considered to be full
grain ripeness, which occurred from June 19 to 25.

In the variants where direct sowing of the crop was carried out using zero
tillage, starting from the earing phase, an acceleration of the development of
winter wheat plants was noted - by 3 days before the ear ejection, by 4 days
before the beginning of flowering of the plants and by 6 days at the onset of full
physiological maturity.

The dates of the onset of growth and development phases of winter wheat
plants for the 2022-2023 agricultural year are given in Table 2.

Sowing of original seeds of the studied variety was carried out in the
second ten days of October (10/19/2021). Thanks to excellent reserves of
productive moisture and precipitation that fell in September and early October,
seedlings appeared on the 7th day after sowing using the no-till technology,
regardless of the fertilization option, which is 5 days earlier than the control.

Favorable development conditions ensured tillering of winter wheat plants
of the Timiryazevka 150 variety on November 16th in all fertilization variants of

the experiment, which is 4 days earlier than the control.
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Table 2 — Phenological observations (2022-2023 agricultural year)

Option Sowing | Shoots | Tillering | Exitto | Earing | Bloom Full

soil fertilize the tube ripeness

cultivation | rrate of grain

BO (k) |10/19/22 |10/31/22 |20.11.22 |14.04.23 |8.05.23 |18.05.23 |26.06.23

Plowing Bl 10/19/22 {10/31/22 |20.11.22 |14.04.23 |8.05.23 |18.05.23 |26.06.23

B2 10/19/22 110/31/22 |20.11.22 |14.04.23 |8.05.23 |18.05.23 |26.06.23

Zero tillage | BO 10/19/22 126.10.22 |11/16/22 |14.04.23 |5.05.23 |14.05.23 |20.06.23

(direct Bl 10/19/22 126.10.22 |11/16/22 |14.04.23 |5.05.23 |14.05.23 |20.06.23

seeding) B2 10/19/22 126.10.22 |11/16/22 |14.04.23 |5.05.23 |14.05.23 |20.06.23

BO — without fertilizers.
B1 — recommended rate of mineral fertilizer (N20P80 + N20).
B2 — intensive rate of mineral fertilizer (N40P160 + N40).

In the first ten days of December, with the air temperature dropping to
zero degrees, the vegetation of winter wheat ceased. The conditions for
overwintering plants were favorable, with minor frosts alternating with thaws.

Winter wheat vegetation resumption was noted at the beginning of the
first ten-day period of March (09.03). Tube emergence was observed on April
14, almost a month after vegetation resumption simultaneously in all variants.
May 5-8 is the beginning of the earing phase and after 9-10 days the flowering
phase was noted — from May 14 to 18. And the last phase is considered to be full
grain ripeness, which occurred from June 20 to 26.

In the variants where direct sowing of the crop was carried out, starting
from the earing phase, an acceleration of the development of winter wheat plants
was noted - by 3 days in the earing phase, by 4 days in the flowering phase and
by 6 days in the phase of full maturity.

Thus, it can be said that with direct seeding, the vegetation phases occur

faster, unlike plowing, which allows harvesting to begin much earlier and the
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difference will be 6 days. The influence of mineral fertilizers in this regard has
not been identified.

The aboveground mass of plants is one of the main components of
sowing, which significantly affects the productivity of winter wheat plants,
namely the grain yield. In many cases, there is a relationship between the size of
the aboveground mass and the grain yield - the greater the mass, the higher the
grain yield. Therefore, in the conditions of the Steppe, it is important to achieve
the formation of not excessive aboveground mass, but to focus on the moisture
reserves in the soil, the characteristics of the variety.

The results of agro-biological measurements in dynamics are presented in
Table 3.

Table 3 — Dynamics of winter wheat plant height, cm

Option Growth and development phase
soil cultivation fertilizer rate tillering exit to the tube earing
b/fertilizer (k) 23.1 51.6 79.3
Plowing N20P80 + N20 23.8 52.9 81.6
N40P160 + N40 24.7 54.7 83.2
_ b/fertilizers 22.0 50.6 74.9
Zero tillage
) ) N20P80 + N20 23.6 515 77.0
(direct seeding)
N40P160 + N40 24.4 52.4 81.2

According to our data, during the control (plowing without fertilizing), the
plant height in the tillering phase was 23.1 cm. Against the background of the
recommended rate of mineral fertilizer (N20P80 + N20), an increase in plant
height by 0.8 cm was noted, and against the background of the intensive rate of
mineral fertilizer (N40P160 + N40) - by 1.6 cm. In the tube emergence phase,
the plant height increased to 51.6 cm. Against the background of the

recommended rate of mineral fertilizer (N20P80 + NZ20), an increase in plant
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height by 1.3 cm was noted, and against the background of the intensive rate of
mineral fertilizer (N40P160 + N40) - by 3.1 cm.

In the "earing" phase, the height of winter wheat plants reached its
maximum and amounted to 79.3 cm. Against the background of the
recommended rate of mineral fertilizer (N20P80 + NZ20), an increase in plant
height by 2.3 cm was noted, and against the background of the intensive rate of
mineral fertilizer (N40P160 + N40) - by 3.9 cm.

With direct sowing on an unfertilized background in the tillering phase of
the crop, the height of the winter wheat plant was 22.0 cm, which is 1.1 cm
lower than the control. Against the background of the recommended rate of
mineral fertilizer (N20P80 + N20), an increase in plant height by 1.6 cm was
noted, and against the background of the intensive rate of mineral fertilizer
(N40P160 + N40) - by 2.4 cm. In the "tube emergence" phase, the plant height
increased to 50.6 cm, which is 1.0 cm lower than the control. Against the
background of the recommended rate of mineral fertilizer (N20P80 + N20), an
increase in plant height by 0.9 cm was noted, and against the background of the
intensive rate of mineral fertilizer (N40P160 + N40) - by 1.8 cm. In the "earing”
phase, the height of winter wheat plants reached a maximum and was 74.9,
which is 4.4 cm lower than the control. see. Against the background of the
recommended rate of mineral fertilizer (N20P80 + NZ20), an increase in plant
height by 2.1 cm was noted, and against the background of the intensive rate of
mineral fertilizer (N40P160 + N40) - by 6.3 cm. At the same time, in all phases
of growth and development of the crop, inhibition of winter wheat plants was
noted against the background of zero tillage with direct sowing of the crop by
0.3-1.1 cm in the tillering phase, by 1.0-2.3 cm in the tube emergence phase and
by 2.0-4.4 cm in the earing phase.

Thus, plowing to a depth of 20-22 cm against the background of the
application of an intensive rate of mineral fertilizer (N40P160 + NA40)

contributed to the maximum growth of winter wheat plants, reaching a limit of
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83.2 cm. Leaving the soil without cultivation (zero tillage) with direct sowing of
the crop led to the suppression of the crop and limitation of the height of winter
wheat plants at a level of 74.9-81.2 cm, depending on the fertilization

background.

Conclusion

In the variants where direct seeding of the crop was carried out using zero
tillage, earlier development of winter wheat plants was noted starting from the
earing phase - by 3-6 days. The effect of mineral fertilizers in this regard was
not revealed. Plowing to a depth of 20-22 cm against the background of the
application of an intensive rate of mineral fertilizer (N40P160 + N40)
contributed to the maximum growth of winter wheat plants, reaching a limit of
83.2 cm. Leaving the soil without processing (zero tillage) during direct seeding
of the crop led to the suppression of the crop and limitation of the height of
winter wheat plants at a level of 74.9-81.2 cm, depending on the fertilization

background.
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