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In recent years, due to the increasing aridity of the climate in the forest-steppe zone of
Ukraine, the need to expand crops of drought- and heat-resistant crops has increased significantly.
One of the crops suitable for such conditions is sorghum. However, in the technology of its
cultivation there are some periods that require the greatest attention of farmers to ensure the
formation of high and sustainable yields. And before that it concerns plant protection.

Field experiments were conducted in the conditions of the research farm "Agronomichesky"
of Vinnytsia National Agrarian University in 2021. The research sites are located in the zone of the
right-bank Forest-Steppe of Ukraine. Studies have shown that in areas with chemical weed control,
the highest yield of sorghum grain (4.04 t / ha) was provided by the application of the herbicide
Peak at a dose of 20 g/ha, which is only 0.22 t/ha less than options with manual removal weeds.
This indicates the creation of favorable conditions and weak phytotoxic effect of this drug on
sorghum plants. When using the herbicide Prima, the best grain yield (3.56 t/ha) was when it was
applied at a dose of 0.4 I/ha. Further increase in dose led to plant suppression and reduced
sorghum grain productivity. When using Grantox, the optimal dose was 0.7 I/ha, which ensured the
formation of grain yield of 3.61 t/ha. Increasing the dose of the herbicide led to the suppression of
sorghum plants and a decrease in its grain productivity.

According to the research results, new and improved optimized agrotechnical measures for
grain sorghum cultivation have been developed, which in the research zone contribute to the fuller
realization of plant genetic potential, thus increasing yields while reducing production costs.

Key words: sorghum, variety, herbicide applying, weed infestation, yield.

Table 4. Lit.15.

Statement of the research problem. The primary task of agricultural
production in modern conditions is to ensure the competitiveness of agricultural
industries and guarantee food and economic independence of the state. Providing the
population with food and raw materials with the processing industry is one of the most
important problems of agricultural production [1, 3, 14]. An important role in its
solution belongs to such an important crop as sorghum, because its use plays a
significant role in the production of food, feed and raw materials for industry. The
existing technological base does not allow to fully reveal the biological potential of
this crop, the cultivation of which meets the requirements of intensification of crop
production and agriculture [1-4, 13].

As a result of global warming and intensifying summer droughts, it is especially
Important to increase grain production by expanding crop areas and increasing the
productivity of high-yielding drought-resistant crops, which include sorghum bicolor
L., a unique cereal plant. by their biological features and economic characteristics [3,
15]. Its main advantages are exceptional drought resistance compared to other crops,
salt tolerance, high potential productivity, feed quality and universal use [5-7].
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An important place in the technology of growing grain sorghum is the use of
mineral fertilizers and plant protection products to increase the potential of
productivity and resistance to climatic conditions of modern varieties and hybrids of
this culture [6, 8-11]. Therefore, in conditions of unstable moisture supply, scientific
substantiation and development of new and improvement of existing technological
measures of grain sorghum cultivation aimed at increasing yield and gross grain
harvest of this crop, which is an urgent task for agricultural science. Issues of
improving agronomic measures for sorghum cultivation have been studied by many
scientists [1, 3-4]. However, the results of their research and opinions often do not
match, which can be explained by the peculiarities of soil and climatic conditions and
different phenotypes of cultivated varieties and hybrids. Therefore, the continuation of
scientific research to improve technological measures for the cultivation of grain
sorghum in specific agro-climatic conditions to increase the grain yield of this crop.
Equally important is the optimization of herbicide protection of grain sorghum crops.
All this determines the relevance of research on the topic and is of undeniable
scientific and practical interest.

The purpose and objectives of the research were to scientifically substantiate
the existing and develop new effective technological methods to increase the yield of
grain sorghum plants, taking into account changes in weather factors and herbicides.

To scientifically substantiate the existing and develop new effective
technological methods to increase the yield of sorghum plants, taking into account
changes in weather factors, morphobiological characteristics of the variety, their
response to the use of herbicides.

Presentation of the main research material. Field experiments were conducted
in conditions of research farm "Agronomic" Vinnytsia National Agrarian University in
2021. Research sites located in the zone of the right-bank Forest-Steppe of Ukraine.
Soils of the experimental site - gray forest medium loam mechanical composition.
According to the final agrochemical survey content humus in the arable layer is low -
2.98%. The content of easily hydrolyzed nitrogen (for Cornfield) low - 7.0-8.0, mobile
phosphorus (according to Chirikov) high - 16.0-19.4, exchangeable potassium
(according to Chirikov) increased - 9.5 mg / 100 g of soil.

Hydrolytic acidity is high and is 4.32 mg-eq./100 g of soil. By metabolic acidity
pHNol 5.0-5.4 - medium acid soil. The soil of the research site and its agrochemical
parameters are typical for this zone and are suitable for growing cereals, in particular
sorghum. Sowing of Sting grain sorghum in 2021 was carried out at the end of the first
decade of May. High air temperatures contributed to the emergence of full sorghum
seedlings for 8-9 days after sowing. The period from full germination to the phase of
4-5 leaves lasted 18 days, to the tillering phase - 24 days. Transformation into the tube
was noted after 29 days, the ejection of the panicles was observed for 44 days. The
period of germination - flowering was 54 days. The phase of milk-wax ripeness was
observed for 72 days. The duration of the period of germination - full maturity in more
favorable weather conditions. Dependences of the rate of development on the applied
chemicals were not revealed. It is important to consider the reaction of this crop when
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using sorghum plant protection chemicals. Plant height is one of the indicators that
characterizes the growing conditions [12]. The accounting of plant height showed that
during the research period the highest value of these indicators (118.0 cm) was
observed in areas with manual weeding (Table 1).

Table 1
Height of grain sorghum plants depending on the action of herbicides (2021), cm
Experience options 2021 + before control, %

Control (without herbicides) 112,8 -

0,7 l/ha 113,7 +1,0

Grantox 1,2 I/ha 112,9 +0,1

1,7 I/ha 112,7 -0,1

10 g/ha 116,0 +3,2

Peak 159/ ha 116,9 +4,1

20g/ha 118,0 +5,2

0,4 l/ha 113,8 +1,0

Prima 0,5 I/ha 113,4 +0,6

0,6 I/ha 113,2 +0,4

Source: obtained on the basis of own research results

Apparently, this is due to the absence of weeds and the toxic effects of chemicals.
In the control (without the use of herbicides) the height of sorghum plants was 112.8 cm

In herbicide-treated areas, the best conditions for sorghum plants were provided
by the application of Peak, which had a mild phytotoxic effect on the crop, while
creating better conditions for the formation of plant height (116.0-118.0 cm). Prima
herbicide had a greater phytotoxic effect, the height of sorghum plants decreased with
increasing dose from 113.8 to 113.2 cm. Grantox herbicide with increasing application
dose increased the toxic effect on sorghum plants, whose height decreased significantly
from 113.7 to 112.7 cm.

Our studies showed (Table 2) in the control variant with natural weeds, the
number of weeds in the ripening phase of sorghum increased by 74% compared to the
first account, and their absolutely dry weight was 506.3 g/m®.

The highest efficiency of control of undesirable vegetation is established in drug
Peak: 80,6-89,3; in Grantox: 78.0-86.2%; slightly lower rates in Prima: 75.4-83.1%.
With increasing the dose to the maximum efficiency increased in all drugs by 7.8-8.7%
compared with the minimum dose of their use. In terms of dry weight of weeds at the
time of ripening of sorghum grain, the herbicide Peak is in the lead: 17.0-23.3 g/m2,
Prima and Grantox have similar values: 27.6-41.7 g/m°.

Determining the elements of the structure of the crop allows you to more fully
identify the effects of herbicides on the formation of grain productivity. Thus, in terms
of grain size and weight of 1000 grains, the best results were obtained in the variant
where Prima herbicide was applied, in the absence of toxic effects of herbicides and
competition from weeds, respectively 1042 pieces. and 28.9 g (Table 3).

The increase in the mass of 1000 grains relative to the control when applying
herbicides on the background of the herbicide Peak was 3.2-4.0 g, Prima - 4.5-1.7 g,
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Table 2
Weediness of grain sorghum crops and efficiency of application
herbicides (2021)
Number of weeds | Number of weeds in The
Experience options ' per phase of full ripeness effectiveness | Dry mass of]
time of herbicide of sorghum, of weeds, g/m 1
application, pcs /m? pcs/ m? herbicides,%
Control (without herbicides), 23,4 40,7 — 506,3
0,7 I/ha 23,3 9,4 78,0 41,7
Grantox | 1,2 I/ha 24,5 9,1 82,0 37,0
1,7 I/ha 24,1 6,5 86,2 27,6
10 g/ha 23,9 7,2 80,6 23,3
Peak 15 g/ha 24,1 55 85,9 18,2
20 g/ha 24,2 4,1 89,3 17,0
0,4 I/ha 23,5 9,6 75,4 41,5
Prima 0,51/ha 24,3 8,3 79,5 33,2
0,6 I/ha 21,8 6,1 83,1 27,7

Source: obtained on the basis of own research results

Grantox - 3.9-1.4 g. The largest increase in this indicator (4.5 g) was obtained
against the background of Prima at adose of 0.4 I/lhaand 0.5 I/ha - 4.1 g. Against

Table 3
Influence of herbicides on elements of grain sorghum crop structure (2021)
Experimental Leng_tr: of Nu_mbt;r of Weight of grain Weight of
options panicle, grains trom from panicle, g | 1000 grains, g
cm panicle, pcs.
Control (without herbicides 21,4 796 18,9 23,7
0,7 l/ha 22,6 934 25,8 27,6
Grantox 1,2 I/ha 22,3 916 25,0 27,3
1,7 I/ha 20,8 922 23,1 25,1
10 g/ha 22,0 972 26,1 26,9
Peak 15 g/ha 22,2 978 27,0 27,6
20 g/ha 22,7 1042 28,9 27,7
0,4 I/ha 21,5 902 25,4 28,2
Prima 0,5 I/ha 21,3 874 24,3 27,8
0,6 I/ha 19,2 928 23,6 25,4

Source: obtained on the basis of own research results

the background of a dose of 0.6 I/ha there is a sharp decrease in growth to 1.7 g, due to
the specific action of the herbicide, as sorghum plants suppressed growth processes, it
IS obvious that the drug partially worked as a retardant in the minimum and medium
dose, at the maximum dose there was inhibition. A similar trend was observed against
Grantox, where the increase was 3.9-3.6g, followed by a decrease to 1.4 g at the
maximum dose. The main factor that determines the effectiveness and feasibility of
technological agricultural practices, in particular the use of chemical weeds, is plant

productivity.
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The highest productivity of grain sorghum was formed in areas with manual
weeding, it was 4.26 t/ha, which is 1.6 times higher than the control indicators
(Table 4).

Table 4
Influence of herbicides on sorghum grain yield (2021)
Experience options Crop capacity grain, t/ ha * before control

’ t/ha %

Control (without herbicides) 2,64 — -
0,7 I/ha 3,61 +0,97 +36,7
Grantox 1,2 I/ha 3,50 +0,86 +32,6
1,7 l/ha 3,24 +0,60 +22.7
10 g/ha 3,66 +1,02 +38,6
Peak 15 g/ha 3,78 +1,14 +43,2
20 g/ha 4,04 +1,40 +53,0
0,4 I/ha 3,56 +0,92 +34,8
Prima 0,5 I/ha 3,40 +0,76 +28,8
0,6 I/ha 3,30 +0,66 +25,0

H]Po5v t/ha 0,14

Source: obtained on the basis of own research results

In areas with the use of chemical weed control, the highest yield of sorghum grain
(4.04 t/ha) was provided by the application of the herbicide Peak at a dose of 20 g/ha,
which is only 0.22 t/ha less than areas with manual weeding. This indicates the
creation of the most favorable conditions and low phytotoxicity of this drug on
sorghum plants. When using the herbicide Prima the best indicator of grain
productivity (3.56 t/ha) was obtained by applying it at a dose of 0.4 I/ha. Increasing the
dose of this drug was accompanied by plant suppression and decreased productivity of
sorghum plants. When using Grantox, the optimal dose was 0.7 I/ha, which ensured the
formation of productivity at the level of 3.61 t/ha. When increasing the dose of this
drug was observed suppression of sorghum plants and a decrease in its grain
productivity [2, 14].

As noted above, increasing the dose of drugs improved the phytosanitary
condition of crops. However, the maximum dose only in the drug Peak promotes the
growth of grain productivity of the crop. In Prima and Grantox, already from the
average dose, there is a decrease in yield, which indicates the manifestation of chronic
phytotoxicity, as signs of acute phytotoxicity (necrosis, burns, yellowing of leaves,
etc.) we have not recorded.

Conclusions and prospects for further research. The paper presents a
theoretical generalization and a new solution to an important scientific problem, which
consists in scientific substantiation and optimization of agrotechnological measures of
grain sorghum cultivation in order to increase its grain productivity taking into account
variations of weather factors, morphobiological features of the variety, their herbicide
reactions. Observations of the growth and development of grain sorghum plants
showed that the application of post-emergence herbicides did not have a significant
effect on the timing and duration of the main phenological phases of crop
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development. It was found that the use of herbicides Prima and Grantox led to a
decrease in the linear growth of sorghum plants, and the drug Prima intensified
tillering processes with a slight decrease in the number of panicles. All herbicides were
highly effective: Grantox - 78.0-86.2%, Prima - 75.4-83.1% and Peak - 80.6-89.3% in
reducing the number of dicotyledonous weeds.

Post-emergence herbicides contributed to the growth of grain yield: Prima - by
0.66-0.92 t/ha, Grantox - 0.60-0.97 t/ha and Peak - 1.02-1.40 t/ha relative to the variant
of natural zabur 'yanenosti. Based on research, it has been established that the safest
and most effective sorghum plant for dicotyledonous weeds is the use of the herbicide
Pik at a dose of 15-20 g/ha in the development phase of sorghum 4-5 leaves.
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AHOTALIA
E®EKTHBHICTH 3ACTOCYBAHHA I'EPKIITHU/IIB I1PH BUPOILI]YBAHHI COPI'O
3EPHOBOI'O B YMOBAX JIICOCTEITY YKPAITHHU

Ocmanuimu pokamu y 38 ’s3Ky i3 RIOGUWEHHAM NOCYULIUBOCMI KIIMAMYy 8 JliCOCMeNnosill 3011
Vxpainu snauno 3pocina nompeba 6 poswupenti nocigie nocyxo- i scapocmiikux kyaomyp. OOHicro i3
npUOAmMHUX 00 MAKux ymos Kyaibmyp € copzo. lIpome 6 mexnonocii 1020 8UpOWy8aHHsa € OesKi
nepioou, wo nompedyroms HAUbLILUWIOL y8azu CiibeOCN8UPOOHUKIE 3a0s 3a0e3neyeH s (hoOpMYBaHHs.
gucoxkux i cmanux ypoocais. I nacamnepeo ye cmocyemuvcsa 3axucmy pociut. Ilonvosi docniou
npogooUNYU 8 YMOBAX  HAYKOBO-OOCHIOHO20 — 20cnooapcmea  «Aeponomiune»  Binnuybko2o
HayioHanvHozo azpapHozo yuisepcumemy 6 2021 p. Jocniowi OinaHku po3mawiosaui y 30HI
npasobepexcrozo Jlicocmeny Yxpainu. J{ocniodfceHHAMU BCMAHOBNEHO, WO HA OLIAHKAX 13
3ACMOCYBAHHAM ~ XIMIYHO20 KOHMPONIOBAHHA OYp AHI8 HAUBUWY BPONCAUHICMb 3ePHA  COP20
(4,04 m/ea) 3abesneuuno enecenns eepoiyudy Ilix y 0ozi 20 2/ea, wo auwe na 0,22 m/za menue
gapianmis i3 pyuHum 6uoaieHHsAM Oyp auis. Lle cgiouums npo CmeopeHHs CHPUAMIUBUX YMO8 MdA
cnabky gimomoxcuyny 0it0 yboeo npenapamy Ha pociunu copeo. Ilpu 3acmocysanui eepoiyudy
Ilpiva xpawuii noxasnux epoxcatinocmi zepna (3,56 m/za) 6ys npu eneceni iioeo doszow 0,4 n/ea.
Hooanvwe o nioguwjenuss 003U NPU3B00ULO 00 NPUSHIYEHHS POCIUH | 3HUNCEHHS 3ePHOB0I
npooykmusHocmi copeo. Ilpu euxopucmanni npenapamy I panmoxc onmumaibHOK0 BUABULACL 0034
0,7 a/ea, wo 3abe3neyuna ghopmysanns epoxcavinocmi zepna 3,61 m/ea. 36inbuenns 0o3u 2epoiyudy
3YMOBULO NPUSHIYEHHS POCIUH COP20 | 3MEHULeHHSL 1i020 3ePHOB80I NPOOYVKMUBHOCHII.

3a pezyromamamu 00cniodxicenv po3podNeHo HO8I Ma YOOCKOHALEHO ICHYIOUI ONMUMI308aHI
azpomexHiyHi 3ax00u GUPOULYBAHHS COP20 3ePHOB020, AKI 8 YMOBAX 30HU OOCNIONHCEHb CHPUSIIOMDb
Oinbw  NoGHIll  peanizayii 2eHemMuyHo20 NOMEHYIANY pPOCIUH, 3d60SKU YOMY 30LIbULYEMBCA
8POJICAUHICMb NPU OOHOYACHOMY 3MEHULeHHI 8UPOOHUYUX BUMPAM.

Knrowuosi cnosa: copeo, copm, ennug 2eepoiyudis, 3a0yp ssHeHicmb NOCi8i8, YPOHCAUHICMb.

Taoa. 4. Jlim. 15.

AHHOTALIUA
DDODEKTHBHOCTD IIPUMEHEHHUA 'EPBUHIIHU/]OB IIPH BBIPAIIIUBAHHUH COPIO
3EPHOBOI'O B YCIIOBHAX JIECOCTEIIA YKPAUHBI

B nocneonue 200wl 6 cesa3u ¢ nogviuienuem 3acyuIuOCmuy KiuMama 6 1ecoCmentou 30He
Vkpaunwl 3nauumenvro 6o3pocia nompeOHOCMb 8 pACUUPEHUL NOCEBO8 U HCAPOCMOUKUX KYTIbMYP.
OOHUM U3 NpueOOHLIX Ol MAKUX YCA08UL KYIbmyp Aeisemcs cop2o. OOHAKO 8 MeXHONI02UU €20
sbIpAWUBAHUSI  eCmb  HEeKOmopble  nepuoovl,  mpebyrowue  HAUOOILULE20 — BHUMAHUSA
cenvxosnpouszsooumenei 01a obecnevyeHusi QOpMUpOBaHUsi 8bICOKUX U YCMOUYUBLIX Ypooicaes. M
npexcoe 8ce20 IMo Kacaemcst 3auumaol pacmeHul.

Ilonesvie onvimvl  NPOGOOUNU 6  YCIOBUAX — HAYYHO-UCCAEO08AMENbCKO20 — XO3AUCMEA
«Aeponomuueckoey BuHHUYKO20 HAYUOHATLHO20 azpapHo2o YHusepcumema 6 2021 2. Onvimuvle
V4aACMKU PACNON0NACEHbl 8 30He npagobepedxcHoll Jlecocmenu Yxkpaunoi.
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Hccneoosanusmu ycmanoeieHo, 4mo Ha y4acmkax ¢ npuUMeHeHuem XUMUiecKkoeo KOHmpOJis
COPHAKO8 HAUBLICULYIO YPOICAUHOCMb 3epHa copzo (4,04 m/ea) obecneuuno enecenue 2epbuyuoa
Tux 6 0oze 20 2/ea, umo na 0,22 m/za meHbUWe BAPUAHMOB C PYUHBLIM YOQLEHUEM COPHAKO8. Mo
ceudemenbcmeyem 0 co30aHuu O1a2ONPUAMHbBIX YCI08UU U claboe umomoxcuyeckoe oelicmeaue
9mo2o npenapama Ha pacmenus copeo. Ilpu npumenenuu 2epouyuoa Ilpuma nyuwiuii noxazamens
ypoorcatinocmu 3epua (3,56 m/ea) aenrsica npu euecenuu ezco 0ozou 0,4 n/ea. [anvuetiwee dice
nosvlueHue 003bl NPUBOOUNIO K VCHEMEHUI PACMEeHUL U NOHUNCEHUIO 3ePHOBOU NPOOYKIMUBHOCHU
copeo. Ilpu ucnonvsosanuu npenapama Ipanmoxc onmumanvHou oOvina ooza 0,7 n/2a, umo
obecneuuno gopmuposarue ypoowcavunocmu 3zepra 3,61 m/ea. Yeenuuenue 003v1 cepdouyuoa
00yCcN08UN0 NOOABIeHUe PACEHULl COP20 U YMEHbUUEHUE €20 3ePHOBOL NPOOYKIMUBHOCTU.

Ilo  pesynbmamam  uccnedoeanuil  paspabomaHvl  HO8ble U  YCOBEPULEHCHBOBANbI
cyuwjecmsyroujue ONMUMUUPOBAHHbIE ASPOMEXHUUECKUEe MePONpUimusi no 6blpauu8aHuIo copeo
3epH06020, KOMOpble 8 YCI08UAX 30Hbl UCCIe008aAHUL cnocobcmaylom bolee NOIHOU peanuzayuu
2eHemu4ecKo20 NOMeHYUuala pacmenutl, 01a200aps 4Yemy YEeluUdUusaemcs yporiCauHoCmb Hpu
00HOBPEMEHHOM YMEHbULeHUU NPOU3BO0CMBEHHBIX 3amMpam.

Knwoueevte cnosa: copzo, copm, enusHue 2epouUyUO08, 3ACOPEHHOCMb  HOCEB08,
VPOHCAUHOCMb.

Taon.4. Jlum.15.
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