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THE INFLUENCE OF GROWTH REGULATORS AND PESTICIDES ON THE PRODUCTIVITY
FORMATION OF KHORASAN WHEAT (TRITICUM TURANICUM JAKUBZ.)
IN THE EASTERN PART OF THE NORTHERN STEPPE OF UKRAINE

O. M.Butenko, 0. 0.Viniukov, O. B.Bondareva, H. A. Likhushyna
Donetsk State Agricultural Research Station of NAAS of Ukraine, 1 Zakhysnykiv Ukrainy St., Pokrovsk, Donetsk region,
85307, Ukraine

Topicality. Durum wheat is of great importance due to its excellent quality properties, which contri-
bute to the provision of high-quality food to the population. Triticum turanicum Jakubz, a species genetically
related to durum wheat, should be widely disseminated. Solving this problem requires the study of agrotech-
nological methods of growing Khorasan wheat, including the application of growth inhibitors and pesticides,
which contribute to the formation of high plant productivity. Purpose. To establish the effect of growth regu-
lators and protection systems on the growth and development of Khorasan wheat (Triticum turanicum
Jakubz.) plants in the conditions of the eastern part of the Northern Steppe of Ukraine. Materials and Methods.
Research was conducted in the field crop rotation of the Donetsk State Agricultural Research Station
of NAAS according to the method of field work by B. O. Dospekhov in 2022-2024. Khorasan wheat of
the Sarmat variety was used for sowing. Two growth regulators were studied: Chlormequat chloride and
Tava, which were sprayed on plants in different development stages. The plant protection system included
two variants: System 1 — Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide
(0.5 I/ha) at the first internode stage; Presto insecticide (0.4 1/ha) at the heading stage; System 2 — tank mix-
ture of Primus herbicide (0.5 I/ha,), Dot fungicide (0.5 I/ha,) and Presto insecticide (0.4 I/ha,) in the second
internode stage. The research methods used were the following: field, laboratory, mathematical and statisti-
cal. Results. According to the analysis of plants in the full ripeness stage, spraying with Chlormequat-
chloride at the first internode stage resulted in the lowest plant height 110.5 cm (System 1) and 110.3 cm
(System 2) in the experiment. It was found that growth inhibitors and the application date increased the
number of grains per head by 3.0-4.0 grains compared to the control. Spraying with Chlormequat-chloride
at the first internode stage provided an increase in yield of 1.4 t/ha compared to the control, and at the tiller-
ing stage, the application of this growth inhibitor increased the yield by 1.8 t/ha. The highest yield level in
the experiment was achieved by spraying the crops with Tava at the first internode stage (+2.0 t/ha com-
pared to the control), while its application at the second internode stage provided an increase in yield of
1.5 t/ha. Conclusions. We found that the expediency of applying growth inhibitors together with pesticides in
the Khorasan wheat cultivation is conditioned not only by increasing the lodging resistance of plants, but
also by the formation of better plant productivity indicators in the eastern part of the Northern Steppe of Ukraine.

Key words: Khorasan wheat, plant development stages, growth inhibitors, plant protection system,
biometric indicators, yield attributes, yield

Introduction. Increasing grain production
is one of the priority areas of development of
Ukrainian agriculture [1-3]. Cereal crops play a
major role in this issue [4-7].

Food security ot the population of Ukraine
and improvement of the efficiency of the crop
production sector requires revision of the struc-
ture of crop production areas to grow not only
‘profitable crops’, but primarily crops (durum
wheat, millet, buckwheat, chickpeas, lentils, etc.)
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that provide adequate human nutrition [8, 9].
Durum wheat contains a wide range of vitamins,
minerals and other essential nutrients, com-
pounds that are vital for human nutritional needs
[10]. The species Triticum turanicum Jakubz.
(T. turgidum subsp. turanicum Jakubz.), known
as Khorasan wheat, is genetically close to du-
rum wheat [11].

The soil and climatic conditions of Ukra-
ine are generally favourable for wheat cultiva-
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tion [12-14], but there are problems associated
with optimising the physiological processes in
plants, namely, reducing plant height while
forming stronger culm [15]. Plant height of
Khorasan wheat is one of the main technologi-
cal problems. Khorasan wheat plants growing
up to 135 cm tall with 3.5-4 mm thick culm are
not resistant to lodging due to poor development
of mechanical tissues in the three lower inter-
nodes. This significantly complicates the har-
vesting process and worsens the quality of the
product. The growth inhibitors market offers a
large number of formulations that promote the
regulation of growth processes when applied at
certain stages of plant development [16-19].
However, no research on their effect on Khora-
san wheat plants has been conducted.

An equally important issue is the deve-
lopment of a plant protection system. According
to Kalenska S. M., Bazalii V. V. and other scien-
tists [20, 21], the minimal chemical protection
of spring wheat crops resulted in an increase in
yield compared to the control of 0.24-1.32 t/ha in
Elehiia Myronivska variety and 0.22-1.29 t/ha
in Simkoda Myronivska variety, and intensive pro-
tection resulted in an increase of 0.29-1.48 t/ha
and 0.28-1.61 t/ha, respectively. The fact that
spring wheat species in the Steppe ripen 10-15
days later than winter wheat species, and they
are subject to massive pest infestation, especial-
ly in the last stages of organogenesis. The ma-
jority of insecticides cannot be used at the end
of the heading stage, and the application of for-
mulations at earlier stages does not provide suf-
ficient protection. Therefore, the question arose
of determining the most appropriate plant pro-
tection system for Khorasan wheat, which
would provide maximum crop protection during
the growing season.

The research was aimed at determining
the effect of inhibitors and protection systems
on the plant growth and development of Khora-
san wheat (Triticum turanicum Jakubz.) in the
eastern part of the Northern Steppe of Ukraine.

Materials and Methods. The research
was carried out in the breeding crop rotation of
the Donetsk State Agricultural Research Station
of NAAS in 2022-2024. The soil was ordinary
low-humus heavy loamy chernozem. The hu-
mus content was 4.9 %, the pH was slightly al-
kaline, close to neutral, content of total nitrogen
was 0.22, and phosphorus — 0.14 %.
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The experiments were repeated three ti-
mes. The registration area of the plot was 25 m*.

The predecessor was sunflower. Soil til-
lage in the pre-sowing period was aimed at
maximising the preservation and accumulation
of soil moisture and weed control.

Khorasan wheat of Sarmat variety (PU
No. 230611 dated 25.10.2023) was sown in the
experiment. Sowing was carried out with a self-
propelled sowing machine SPS-7. The sowing
method was solid drilling with 15 cm row spa-
cing. The depth of seed placement in the soil
was 5-6 cm. Soil compaction was carried out
with sprocket packer 3KKSh-6A to improve the
conditions for seed germination.

Except for the questions posed in the
study, the cultivation technology was generally
accepted for spring cereals in the eastern part of
the Northern Steppe and was in line with zonal
and regional recommendations. Two growth
inhibitors were used in our research:
Chlormequat-chloride and Tava, which were
sprayed on plants at different stages of organo-
genesis.

The protection system included two vari-
ants: — Protection system 1 included Sheriff
herbicide (20 g/ha, at the beginning of tillering
stage); Paracelsus fungicide (0.5 I/ha, at the first
internode); Presto insecticide (0.4 I/ha, at the
heading stage);

— Protection System 2 in the form of a
tank mixture of Primus herbicide (0.5 I/ha), Dot
fungicide (0.5 I/ha) and Presto insecticide
(0.4 I/ha) at the second internode stage.

The main research method was field trials,
which were supplemented by analytical studies,
measurements, calculations and observations in
accordance with generally accepted methods
and recommendations in plant production [22].
The statistical evaluation was performed using
application software package for processing
breeding and genetic experiments

Results. Growth inhibitors application
leads to the formation of wheat plants with
shortened internodes and a larger leaf area.

At the end of tillering stage, biometric para-
meters of Khorasan wheat had no significant dif-
ferences under both protection systems (Table 1).

At this stage, the plant height was 50.0 cm.
Regardless of the experimental variant; the
plants formed an average of 2.4 shoots and 2.6
secondary roots. No differences between the
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Table 1. Biometric parameters of Khorasan wheat plants at the end of the tillering stage, 2022-2024

Protection Application of growth inhibitor Height, cm T|IIe_r|_ng Number of secondary
system coefficient | roots per plant, pcs.
Control 50.1 2.4 2.6
Chlormequat-chloride 1.5 I/ha
Protection (full tillering) 500 24 2.7
. - -
system 1 Chlormequat_ chloride 1.5 I/ha 50.1 25 25
(first internode)
Tava 0.75 I/ha (first internode) 50.1 2.4 2.6
Tava 0.75 I/ha (flag leaf) 50.0 2.5 2.6
Control 50.0 2.4 2.5
Chlormeiuiallt—_clrlllo_rlde 1.51/ha 50.0 24 25
Protection (full t er|r)g)
system 2% Chlormequat-chloride 1.5 I/ha 501 24 27
(first internode) ' ' '
Tava 0.75 I/ha (first internode) 50.1 2.5 2.6
Tava 0.75 I/ha (flag leaf) 50.0 2.4 2.7

Notes. * Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide (0.5 I/ha) at the
first internode; Presto insecticide (0.4 1/ha) at the heading stage;
** Tank mixture of Primus herbicide (0.5 I/ha), Dot fungicide (0.5 I/ha) and Presto insecticide

(0.4 I/ha) at the second internode.

variants at this stage can be explained by the
fact that growth inhibitors should begin to be
used from the full tillering stage according to
the regulations.

The analysis of plants at full ripeness
stage showed the effect of the studied prepara-
tions (Table 2).

In all variants, growth inhibitors reduced
plant height. Spraying the plants with Chlorme-
quat-chloride in the tillering stage resulted in a
decrease in plant height by 6.8 cm (Protection
System 1) and 7.2 cm (Protection System 2)
compared to the control. At the first internode
stage, spraying the crops with the same inhibitor
allowed us to obtain the lowest plant height in
the experiment — 110.5 cm (Protection System
1) and 110.3 cm (Protection System 2).

Application of Tava at the flag leaf stage
was more effective, as it reduced plant height by
11.3 cm (Protection System 1) and 11.9 cm
(Protection System 2) compared to the control,
and spraying plants with this formulation at the
first internode reduced plant height by 8.3 cm
(Protection System 1) and 9.5 cm (Protection
System 2) compared to the control.

It means that, regardless of the formula-
tion and the stage of its application, growth in-
hibitors contributed to the reduction of Khora-
san wheat plant height.

The research also established the effect of
the studied formulations on the coefficients of
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general and productive tillering of Khorasan
wheat plants. The application of Chlormequat
chloride reduced the coefficient of general tille-
ring compared to the control by 0.22 in the pro-
tection system 1 (at spraying in the tillering
stage) and by 0.26 (at the first internode); in the
protection system 2 — by 0.13 (at spraying in the
tillering stage) and by 0.15 (at the first inter-
node). However, this growth inhibitor increased
the coefficient of productive tillering, which
was higher than the control in the protection
system 1 by 0.27 (at spraying at the tillering
stage) and 0.22 (at the first internode), and in
the protection system 2 — by 0.32 (at the tiller-
ing stage) and 0.19 (at the first internode).

Spraying with Tava at the first internode
of wheat plants contributed to a significant in-
crease in the general tillering coefficient com-
pared to the control (+0.22 — protection system
1; +0.15 — protection system 2) and the produc-
tive tillering coefficient (+0.35 — protection sys-
tem 1; +0.48 — protection system 2).

The highest rate of total tillering was ob-
tained by applying this formulation at the flag
leaf stage, which exceeded the control by 0.35
(protection system 1) and by 0.27 (protection
system 2). However, the coefficient of produc-
tive tillering significantly decreased compared
to the treatment at the first internode stage —
0.21 (protection system 1) and 0.22 (protection
system 2), although this indicator increased by
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Table 2. Biometric parameters of Khorasan wheat plants in the full ripeness stage, 2022—-2024

Number of Coefficient of
Protection Application of Height, Tog?ls?eunrgber productive ;
system growth inhibitor cm haystts stems, general | productive
p pcs/m? tillering tillering
Control 123.2 823 823 2.06 1.05
Chlormequat-
chloride 1.5 I/ha 116.4 735 525 1.84 1.32
(full tillering)
; Chlormequat-
E;‘S’ttgr‘:'fﬂ chloride 1.5 ha |  110.5 718 508 1.80 127
(first internode)
Tava 0.75 lfha 114.9 910 560 2.28 1.40
(first internode)
Tava °|765a gha (flag | 9199 963 473 2.41 1.19
Control 124.0 825 421 2.04 1.05
Chlormequat-
chloride 1.5 I/ha 116.8 740 515 1.91 1.37
(full tillering)
. Chlormequat-
SF;,"S‘t’;erg“zirl chloride 1.5 /ha | 110.3 718 510 1.89 1.24
(first internode)
Tava 0.75 l/ha 114.5 896 563 2.19 153
(first internode)
TavaQ.75 /a1 45 4 923 444 231 1.31
(flag leaf)

Notes. * Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide (0.5 I/ha) at the
first internode; Presto insecticide (0.4 1/ha) at the heading stage;
** Tank mixture of Primus herbicide (0.5 I/ha), Dot fungicide (0.5 I/ha) and Presto insecticide

(0.4 1/ha) at the second internode.

0.14 (protection system 1) and 0.26 (protection
system 2) compared to the control.

The amount of chlorophyll in plant leaves
demonstrates the state of plants during the sta-
ges of organogenesis. The measurement of chlo-
rophyll content in the tillering stage showed no
difference between the experimental variants.
First of all, this is explained by the fact that the
application of the formulations according to the
experimental design started from this stage, so no
effect on this indicator was recorded (Table 3).

Analysis of the plant samples at the end of
the stem elongation stage showed that the appli-
cation of growth inhibitors increased the chlo-
rophyll content in the leaves compared to the
control. The highest rates were obtained in the
variants with Chlormequat chloride in the tille-
ring stage: 7.2 mg/g (protection system 1) and
7.1 mg/g (protection system 2). The better plant
health under the use of growth inhibitors in pro-
tection system 1 is explained by the effect of
Paracelsus fungicide, which was used at the first
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internode.

The study of the chlorophyll content in
Khorasan wheat leaves in the heading stage
demonstrates the effect of not only growth regu-
lators, but also the fungicide that was part of the
protection systems. Thus, in the protection sys-
tem 2, where Dot fungicide was used later (at
the second internode), the chlorophyll content
was 0.1-0.2 mg/g higher than in the protection
system 1.

In all variants of application, growth regula-
tors contributed to the preservation of chlorophyll
content by 0.3-0.4 mg/g higher than in the con-
trol, depending on the protection system.

Plant productivity depends on many factors.
One of the most important is their state during dif-
ferent stages of organogenesis. Accumulation of
nutrients by plants in vegetative organs allows
prolonging the vegetation of plants and the period
of transfer of these substances to the head of grain,
forming productivity indicators (Table 4).

Studies have shown that there was a de-
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Table 3. Chlorophyll content (mg/g) in leaves of Khorasan wheat plants of Sarmat variety
depending on the protection system and the application of growth inhibitor (average for 2022-2024)

Protection Application of growth inhibitor _ Chlorophyll content in Ie'aves (mg/g) _
system tillering stem elongation heading
Control 7.2 6.8 6.2
Chlormequat—ghlo_ride 1.51/ha 73 79 6.5
Protection (full t|IIer|r_lg)
system 1* Chlormequat_—chlorlde 1.51/ha 79 70 6.5
(first internode)
Tava 0.75 I/ha (first internode) 7.3 7.0 6.5
Tava 0.75 I/ha (flag leaf) 7.0 6.9 6.5
Control 7.2 6.8 6.2
Chlormequat-c_:hlo_ride 1.5 I/ha 73 71 6.6
Protection (full t|IIer|r_lg) ' ' '
system 2% Chlormequat_—chlorlde 1.51/ha 73 70 6.6
(first internode)
Tava 0.75 I/ha (first internode) 7.2 7.0 6.6
Tava 0.75 I/ha (flag leaf) 7.2 6.9 6.6

Notes. * Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide (0.5 I/ha) at the
first internode; Presto insecticide (0.4 1/ha) at the heading stage;

** Tank mixture of Primus herbicide (0.5 I/ha), Dot fungicide (0.5 I/ha) and Presto insecticide

(0.4 I/ha) at the second internode.

Table 4. Indicators of yield attributes of Khorasan wheat, 2022—-2024

. . Grain Number of 1000
PrSOt;Ztr'ﬁn Application of growth inhibitor Iensg;]kei:m weight per grains per grains
y gth, spike, ¢ spike, pcs. weight, g
Control 6.0 1.060 21 50.52
Chlormequat-chloride 1.5 I/ha
orotection (full tillering) 5.9 1.247 23 54.22
Chlormequat-chloride 1.5 I/ha
system 1* (first internode) 5.6 1.237 23 58.92
Tava 0.75 I/ha (first internode) 6.4 1.379 25 57.44
Tava 0.75 I/ha (flag leaf) 6.4 1.145 25 54.51
Control 5.9 1.014 20 50.72
Chlormequat-chloride 1.5 I/ha
, _ (full tillering) 5.9 1.303 24 54.30
rotection [ Chlormequat-chloride 1.5 I/ha
system 2** (first internode) 5.8 1.354 23 58.85
Tava 0.75 I/ha (first internode) 6.4 1.387 24 57.81
Tava 0.75 I/ha (flag leaf) 6.4 1.265 23 55.01

Notes. * Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide (0.5 I/ha) at the
first internode; Presto insecticide (0.4 I/ha) at the heading stage;
** Tank mixture of Primus herbicide (0.5 I/ha), Dot fungicide (0.5 I/ha) and Presto insecticide

(0.4 I/ha) at the second internode.

crease in the spike length by 0.1 cm when using
the growth inhibitor Chlormequat-chloride in
the tillering stage and by 0.4 cm in the first in-
ternode stage in variants with the use of protec-
tion system 1 compared to the control. When
crops were sprayed with the growth inhibitor

Grain Crops. Vol. 8. No. 2. 2024. P. 255-263

Tava, the spike length of Khorasan wheat in-
creased by 0.4 cm compared to the control. A
similar tendency of growth regulators impact on
the spike length was observed in the protection
system 2. Thus, Chlormequat-chloride did not
contribute to the increase of this indicator, while
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Tava increased it by 0.5 cm.

The number of grains per spike differed
between variants and between protection sys-
tems. Thus, the protection system 1 recorded the
highest number of grains per spike (25.0 grains),
which is 1.0 more than in the variants with the
other protection system. This is primarily asso-
ciated with the prolonged effect of the insecti-
cide, which ensured the safety of grains from
the Anisoplia austriaca Hrbst.

Comparing the effect and period of appli-
cation of growth inhibitors, it was found that
these formulations contributed to increasing the
number of grains per spike compared to the cont-
rol. Chlormequat-chloride, regardless of the var-
iant, contributed to an increase in this indicator
by 2.0 units, Tava — by 4.0 units in the first pro-
tection system. The application of tank pesticide

mixture at the second internode stage with
spraying of crops with growth inhibitors also
increased the number of grains per spike by 3.0—
4.0 grains compared to the control.

Regardless of the protection system in all
variants, the application of growth inhibitors
contributed to an increase in the 1000 grain
weight compared to the control. The most sig-
nificant increase in the 1000 grain weight was
obtained by spraying the crops with Chlorme-
quat-chloride at the first internode stage, where
this increase was 8.4 g (protection system 1) and
8.1 g (protection system 2) compared to the con-
trol. Thus, spraying crops with growth inhibitors
helps to control the plant height of Khorasan
wheat, thereby forming better productivity indi-
cators, which are directly responsible for grain
yield (Table 5).

Table 5. Grain yield of Khorasan wheat of Sarmat variety depending
on the cultivation technology elements, 2022—-2024

Increase in yield

Protection L N Yield,
system Application of growth inhibitor tha tha %
Control 1.8 - -
Chlormequat-chloride 1.5 I/ha 36 18 100.0
Protection (full tillering) ' ' '
| .
Chlormequat-chloride 1.5 I/ha
system 1* (first internode) 3.2 14 71.7
Tava 0.75 I/ha (first internode) 3.8 2.0 111.1
Tava 0.75 I/ha (flag leaf) 3.3 15 83.3
Control 1.6 - -
Chlormequat-chloride 1.5 I/ha 33 17 106.3
Protection (full tillering) ' : :
rotecti :
Chlormequat-chloride 1.5 I/ha
system 2** (first internode) 28 12 50
Tava 0.75 I/ha (first internode) 3.2 1.6 100.0
Tava 0.75 I/ha (flag leaf) 2.9 1.3 81.3

Notes. * Sheriff herbicide (20 g/ha) at the beginning of tillering stage; Paracelsus fungicide (0.5 I/ha) at the
first internode; Presto insecticide (0.4 1/ha) at the heading stage;
** Tank mixture of Primus herbicide (0.5 I/ha), Dot fungicide (0.5 I/ha) and Presto insecticide

(0.4 1/na) at the second internode.

The dependence of Khorasan wheat grain
yield on the protection systems was also observed.

The first protection system contributed to
the formation of the highest yields, depending on
the variant of the experiment. Spraying the crops
with Chlormequat-chloride at the first internode
stage increased the yield by 1.4 t/ha compared to
the control, and the application of this growth in-
hibitor in the tillering stage increased it by 1.8 t/ha.
The highest yield level in the experiment was ob-
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tained by spraying the crops with Tava at the first
internode stage (+2.0 t/ha to the control), while its
application at the second internode stage provided
an increase of 1.5 t/ha.

In the second protection system, the highest
increases in grain yield were obtained by spraying
the plants with Chlormequat-chloride in the tiller-
ing stage (+1.7 t/ha compared to the control) and
by spraying the crops at the first internode stage
with Tava (+1.6 t/ha compared to the control).
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Thus, research has established the expe-
diency of applying growth inhibitors in growing
Khorasan wheat, which not only ensured the lod-
ging resistance of plants, but also contributed to
the formation of better productivity indicators in
the eastern part of the Northern Steppe of Ukraine.

Conclusions. The results of the analysis of
plant samples in the full ripeness stage allow us to
conclude that a decrease in plant height due to the
application of growth inhibitors was observed in
all variants of the experiment. The application of
Chlormequat chloride at the first internode stage
resulted in the lowest plant height in the experi-
ment — 110.5 cm (Protection System 1) and
110.3 cm (Protection System 2). Tava was more
effective when applied at the flag leaf stage, re-
ducing plant height by 11.3 cm (111.9 cm) com-
pared to the control under protection system 1. In
all variants with growth inhibitors application, the
chlorophyll content was 0.3-0.4 mg/g higher than
in the control, depending on the protection system.

It was found that growth inhibitors and the
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application period influenced the increase in the
number of grains per spike compared to the cont-
rol. Regardless of the experimental variants,
spraying with Chlormequat-chloride contributed
to an increase in this indicator by 2.0 grains, Tava
— by 4.0 grains under protection system 1. When
using tank-mixed pesticides at the second inter-
node stage, the number of grains per spike also
increased by 3.0-4.0 grains when spraying crops
with growth inhibitors compared to the control.
The first protection system contributed to
the formation of the highest yields depending on
the variant of the experiment. Spraying the crops
with Chlormequat chloride at the first internode
stage provided an increase in grain yield of
1.4 t/ha compared to the control, and the applica-
tion of this growth inhibitor in the tillering stage —
1.8 t/ha. The highest yields in the experiment were
obtained by spraying the crops with Tava at the
first internode stage (+2.0 t/ha compared to the
control), while its application at the second inter-
node stage provided a yield increase of 1.5 t/ha.
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bymenxo O. M., Binwxos O. O., bouoapesa O. b., Jlixywiuna I'. A. Bnaue pezynamopie pocmy ma
necmuyudie nHa opmysanns npooykmuenocmi nuienuui mypancokoi (Triticum turanicum Jakubz.) e
ymosax cxionoi wacmunu Ilieniunozo Cmeny Yxkpainu. 3epuosi kynomypu. 2024. 8 (2). 255-263.

Jloneyvka deporcasna cinbcbkoeocnodapcvka docaiona cmanyii HAAH, eyn. 3axucuuxie Ykpainu, 1, m. Ilokposcwk,
Jloneywvra obracms, 85307, Vkpaina

AkTyanbHicTh. [lmennns TBepaa Mae BelMke 3HAYSHHS Yepe3 BiIMiHHI SIKICHI BIaCTUBOCTI, SIKi J103-
BOJISIIOTH 3a0€3MEUYUTH HACEICHHS BHUCOKOSKICHUMH MHPOAYKTaMH XapuyBanHs. Bum Triticum turanicum
Jakubz, reneTndHo ONM3BKUIL 10 MIIEHHI TBEPIOi, MOTpeOye MacoBoro nomupenHs. Jus Bupimennst miei
npoodJieMu TOTPiOHE BUBYEHHS arpOTEXHOJOTIYHHMX TPUHOMIB BHPOIIyBaHHS MIICHUII TYPaHCHKOi, ki O
crpusuii GOPMyBaHHIO POCITHHAMH BHCOKOT MMPOIYKTUBHOCTI, Y TOMY YHCJI1 BUKOPUCTAHHS 1HT10ITOpIB pocTy
Ta necTUluIiB. MeTa Hocaixkenb. BcTaHOBUTH BIUIMB iHIOITOPIB POCTY Ta CUCTEM 3aXKCTy Ha PIiCT Ta poO3-
BUTOK pociuH miueHuni Typancebkoi (Triticum turanicum Jakubz.) B ymoBax cximnoi 4actunu IliBHi9HOTO
Cremy Ykpainu. Marepianu i metoan. Jlocnimpkennas nposouiuch y 20222024 pp. JIoHENbKoIO IepxKaB-
HOIO CLIBCHKOTOCTIONAPCHhKOIO JociigHoto craniielo HAAH 3a meroaukoro monboBoi cripaBu b. O. [loc-
nexoBa. J[ist ciBOM BUKOPUCTOBYBaJIM COPT MIIeHUII TypaHcbkoi Capmar. JlocniaKyBaiau J1Ba iHri0iTOpH po-
cty: XnopMekBar-xjopuj Ta TaBa, SKUMH OOTIPUCKYBAIIM POCIHHH Yy Pi3Hi (pa3u po3BuTKy. CricTeMa 3axucTy
pocnvH nepeadavana jaea BapianTH: Cucrema 3axucty 1 — rep6inma [lepud (20 r/ra, movyaTox KymiHHS);
¢yurinua [apanensc (0,5 n/ra, nepime MixBy3ins); incektuuug IIpecro (0,4 n/ra, xomocinns); Cucrema
3axucty 2 - 6akoBa cymim npenaparis [Ipumyc (0,5 n/ra, rep6itmn), Hot (0,5 n/ra, dynrinmm) ta [Ipecto
(0,4 n/ra, iHCeKTHIIMI) APYre MIXBy3Js. MeTOAM MOCIHIHKSHHS: MOJbOBUH, JT1a00opaTOpHUi, MaTeMaTHYHO-
craructuuHuil. Pe3yabraTu. Anani3 pocnuH y (asi moBHOT CTHIVIOCTI BUSIBUB, 110 BUKOPUCTaHHS XJIOPMEK-
BaT-XJIOPHJy Ha €Tari MepIIoro MiKBY3Jsl JTO3BOJIMIO OTPUMATH HAWMEHIIYy BHCOTY POCIMH Y JOCHimi —
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110,5 cm (Cucrema 3axucty 1) Ta 110,3 cm (Cucrema 3axucty 2). BeranoBneHo, mo iHTIOITOpH pOCTy Ta
CTPOK X 3aCTOCYBaHHS BILIMBAJIM Ha 30UIBIIEHHS KiJBKOCTI 3epEeH y KOJIOCI IOPIBHAHO 3 KOHTposieM Ha 3,0—
4,0 mt. OOmpuCKyBaHHS MOCIBIB XIIOPMEKBAT-XJIOPUIOM Ha €Tari MepIioro MiXBY3Js 3a0e3Mednsio MMpH-
0aBKy MOPIBHIHO 3 KOHTponeM 1,4 T/ra, a 3acTocyBaHHS IHOTO iHTiOITOpa pocTy y (hazy kyminasa — 1,8 T/ra.
HaiiBumumii piBeHb BpokailHOCTi y nocmiai OyB OTpMMaHuWi mpHu oONMpHCKyBaHHI MOCIBiB mpenaparoM Taa
Ha eTari nepmoro MiXBy3is (+2,0 T/Ta TOPIBHAHO 3 KOHTPOJIEM), B TOH 4ac, SIK HOro BUKOPHUCTAHHS HA eTari
JPyroro MibKBY3JIsl 3abe3nedrio mprubaBKy Ha piBHI 1,5 T/ra. BucHoBKH. BecTaHoBeHa OIINBHICTE 3aCTOCY-
BaHHs iHTI0ITOPIB POCTY pa3oM 3 MECTULHMIAMH [IPHU BUPOILYBaHHI MIIEHUI TYpaHCHKOI, 1le HE TiNbKH 3a-
0e3mneuyBaio CTIHKICTh POCIHH A0 BWJISTAaHHS, a i cHpusiio (POPMyBaHHIO KpaIllUX TMOKAa3HHUKIB IX MPOIYK-
TUBHOCTI B yMOBax cximHoi yacturau [liBHigHOTO CTenty YKpaiHu.
Kunro4oBi ciioBa: nwenuys mypancoka, emanu opeanozenesy, ineibimopu pocmy, cucmema 3axucmy

pocaun, biomMempuyHi NOKA3HUKU, NOKA3HUKU CIPYKMYPU YPOXUCAIO, YPOICAUHICIb
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