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AYBUIWWAPYALWLBIbIK FbIJIBIMOAPDI CENbCKOXO3ANCTBEHHLIE HAYKU

VccnemoBaHnsMM - yueHbIX [oKasaHbl, 4TO cocTaB o0OMeHHbIXx kaTuoHoB B [MMK okasbiBaet
HENOCPEeATCBEHHOE BNUSHME HA arpoXMMUYECKYH LIEHHOCTb MOYBEHHOW CTPYKTYpbl, 00wue dusnyeckue,
PU3NKO-XMMUMYECKME CBONCTBA, 'MAPO-TEPMUYECKME, BO3OYLUHbIE U MUTATENbHbIE PEXMMbI MOYBbI B UTOre
onpefensieT ypoBeHb NoYBeHHoOro nnogopoaus [10,11,12,13,14,15].

MakcumanbHbI  MokasaTeNlb €MKOCTM MOorofioleHns npuxogutcs Ha BepxHuid (0-13cm) crion
conoHyaka - 9,91 mr-akB., ypbaHosema (0-10cm) -12,77 mr-akB. Ha 100r. noyBbl. KonebaHusa nokasatenemn
€MKOCTV OOMEHHOIO KaThoHa B HWDKHUX MOPU3OHTax HaxogAaTCs MOYTU B OQMHAKOBOM MHTepBane. B coctase
OOMEHHbIX KaTMOHOB mnpeobnajawwmmM SBNAeTCS KaTUOH KanbuWs, B COOEpXaHuW MarHus 4eTkas
3aKOHOMEPHOCTb He npocnexusaeTcs. NpoueHTHoe ydacTue atoro anemeHTta B MK y conoHvyaka meHbLue,
28,91-42,12% 4yem y ypbaHosema (36,21-50,09%). lpucyTcTBME HATpUs B COSIOHYake Mo npodunio
konebnetcs oT 6,29 o 13,73%, B ypbaHoseme oT 4,49 — 16,16% OT CyMMbl NOrMOLLEHHbLIX OCHOBaHUN,
yKa3blBalLLME HA pa3fUYHYIO CTEMEHb CONOHLEBATOCTN.

[aHHble aHanusa BOOHOW BbLITSDKKM MOKasanu, YTO HaKoMfeHWe BOAOPACTBOPUMBIX COnewn
COCpPefoTOYEHO Y COoNoHYaka — nyroBoro Tonbko B 0-13cm cnoe, B konuyectse 1,02% B HWXHUX rOPU3OHTaxX
cofepaHue cyxoro ocTtatka o rnybuHbl 68cm konebnetcsa ot 0,15 go 0,21%, ykasbiBas Ha OTCyTCTBME
npu3Haka 3acosneHus.

BepxHun 0-10cm cnow ypbaHosema cogepxut cyxom octatok 0,16%, a B HMKHUX FOPU30OHTax cymma
conen nocTeneHHo ybbiBaeT, MO3TOMY MOYBEHHbIV NPOMUITb NOMHOCTLIO HE 3aCOMEH.

Mo pesynbTatam M3y4eHUs COBPEMEHHOIO COCTOSHMS XapaKTepUCTMKM MOYB Mapka OTAblXxa ropoaa
Banxaw MOXHO caenaTb crnegyloLwme 3aknoYeHns:

- MOYBbLI TEPPUTOPMM NapKa OTAbIXa NPeAcTaBreHbl CONTOHYaKoM fyroBbIM 1 ypbaHo3eMoM

- 9TM MOYBA CUMbHO OTNNYAIOTCS OPYr OT Apyra Mo copepXkaHuio rymyca, B BepxHem 0-13cm crnoe
conoH4aka nyrosoro cogepxutca 1,89%, a ypbaHosem cogepxut 5,41%. HakonmBLUMACS rymMyC CONOHYaKa
CBSI3aHO TMAPOMOPMHBLIM PEXMMOM MOYBOOOPA30BAHMUSA W TFEHETUYECKONW OCOOEHHOCTBIO 3TOW MOYBbI,
BbICOKOE COAepaHWe rymyca B ypOaHO3eMe CBSI3aHO C aHTPOMOreHHbIM (hakTOpOM, 3aBE3EHHLIN Cron
cofepXut OormnbLIoe KONMUYECTBO HErymMuduumpoBaHHbLIX OCTaTKOB PaCTUTENbHOIO  MPOUCXOXOEHWS,
KOTOpbl€ OYeHb TPYAHO OTAENMMbI OT TBEPAON hasbl NOYBHI.

- BOAOPacTBOPUMbIE COMM B COMOHYAKe COCPedoToYeHbl TOnbko B BepxHeM 0-13cm  cnoe,
cogepxaHue kotopbix coctasnset 1,02%, go rnybuHel 68cm cogepxaHune conewn konebnerca ot 0,15 go
0,21%, yka3biBasi Ha OTCYTCTBME NPU3HaKa 3acorneHuns.

- cogepxaHue cyxoro octatka B BepxHem cnoe (0-10cm) ypbaHoseme coctasnset Bcero 0,16%, B
HVKHUX CrOSIX COMNM yObIBAKOT Y MOYBEHHbIN NPOdUITb NOMHOCTBIO HE 3aCONEH.

- €MKOCTb KaTMOHHOrO obmeHa corfoH4Yaka HesHauuTenbHas u BepxHeM (0-13cm) cnoe cocTtaBnseT
9,91Mr-3kB, ypbaHozema 12,77mr-3kB Ha100r.noyBkbI.

- B COCTaBe MOrJOLLEHHbIX OCHOBHbIMM MpeobragaeT KaTMOH KanbLMs, Ha OONI0  KaTMoHa HaTpus
npuxoamuTcs y conoHyaka ot 6,29 o 13,73%, ypbaHosema ot 4,49 go 16,16% cnocobCTBytOLLME PA3MNYHYIO
CTeneHb COMNOHLEBaTOCTUN N3yYaeMblX MOYB.

- Ha MapPOMOP(HOM COJSIOHYaKe MOXHO NPOBECTM MPOMbIBKY BOLOPACTBOPUMbLIX COMe NpecHOM
BOLOWN 03epa, NErkuin rpaHyrioMeTpUYECcKnii COCTaB MOYBbI ChIrPaeT MOSIOKUTENBHYIO POSlb B ONMPECHEHUU
BEPXHOro Crosi MOYBbI.

- Ansa oOHOBMNeHMs1 nocagkM Jleca MOXHO MOAroTOBWUTbL LMpokMe sMbl (4o 80cm), 3aBes3Tu
NAOAOPOAHBIN CMOM NOYBbI U3 HE3ACOSIEHHBIX TEPPUTOPMM U MOXHO NMOCaAUTb CaXKeHLbl, Kaparaya, KreHa,
TypaHru.
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UDC 68.35.37; 68.29.21

STUDY OF SUNFLOWER CROP CARE TECHNOLOGY

Nasiyev B.N. - Doctor of Agricultural Sciences, corresponding member of the National Academy of
Sciences, Professor. Zhangir Khan West Kazakhstan Agricultural and Technical University, Uralsk

Yesenguzhina A.N. - Master of Agricultural Sciences. Professor of Zhangir Khan West Kazakhstan
Agricultural and Technical University, Uralsk

Nowadays, a complex of intensive soil treatments is used to eliminate weeds on sunflower crops,
including pre-sowing cultivation at medium, early sowing periods, pre-emergence and emergence harrowing,
3 ... 4 interrow cultivations using weeding harrows and dusting devices. It leads to soil dispersion, which is
extremely harmful in general, and in areas subject to erosion, in particular. In addition, root system and
above-ground organs of sunflower receive numerous injuries in post-exposure harrowing and inter-row
treatments, which does not contribute to normal vital activity of a plant organism. In this regard, a chemical
method of killing weed plants is of great interest. Using effective herbicides reduces negative effect of weeds
from the earliest period of sunflower vegetation, and it is possible to reduce the number of mechanical
treatments of soil. As a result of the carried out studies, data were obtained, allowing to estimate productivity
of sunflower crops in conditions of 1 dry-steppe zone of West Kazakhstan region depending on pre-sowing
treatments. According to the data of studies in the zone of dry steppes of West Kazakhstan, in the cultivation
of sunflower along with harrowing and one pre-plant cultivation, it is advisable to use Roundup herbicide in a
dose of 2 I/ha.

Keywords: sunflower, weeds, herbicides, pre-sowing treatment, yield, oilseeds

KYHBAFbIC ETICTIIH KYTIMN BANTAY TEXHOJIOTUNAPBIH 3EPTTEY

Hacuee B.H. — aybin wapyawnblinbifbl fblibiMOapbiHbiH dokmopbl, KP ¥FA mywe-KkoppecrnoHOeHmi,
npogeccop. KeHaip xaH ambiHOarbl bambic KasakcmaH azpapribiK-mexHukanbik yHugepcumemi, Opan

EceHeyxuHa A.H. — aybin wapyawsblinbifbl fbllbiIMOaPbIHbIH Maaucmpi, oKbimyuwibl. KeHaip xaH
ambiHOarbl bambic KasakcmaH agpapiibiK-mexHuKasblK yHusepcumemi, Opan

Kasipei yakbimma KyHb6arbic Oakblfibl ezicmikmepiHOe apamuwenmepdi X0 YWiH UHmMeHcusmi
6HOeyOdiH KelweHi KondaHblnadbl, OHbIH iwiH0e epme ceby, 1 pem mbipMmanay xoHe 3 - 4 pem
apamwenmepae KapcCbl MOMnbIpakmbl Kamap apribiK Korcbimy KondaHbiiadbl. Apamwenmepdi 6akbiiay
Kyparsnbl pemiHOe KapKbiHObI eHOeydiH mepic xxakmapbl bap. byn monbipak KypblibiMbiHbIH OYy3bliybiHa
anbin kenedi, byn eme 3usiHObI, acipece 3po3usira yulbiparaH xeprepde. byraH Koca, KyHbarbICMbIH Mambip
Xydeci MeH xep ycmi mywernepi meipManay, Kamap aparsiblK KOrcbibmy Ke3iH0e xapakammap anaodsbl, 6y
eCiMOIK opeaHU3MIHIH Karnbinmbl XyMmbic icmeyiHe biknan emneldi. OckiraH 6alnaHbicmbl, apamwenmepoi
XKOHObIH XUMUSINbIK 80iCi YrKeH Kbi3blfywblniblK myobipadsbl. Tuimdi eepbuyudmepdi KondaHraH Ke3de
KyHbarbIC eciMOiKmepiHiH epme Ke3eHOepiHEH apamuwenmepdiH mepic acepi asasObl XoHe MexaHUKarslblK
eHOeynepdiH caHbiH aszalimyra 6onadbl. XKypeidineeH 3epmmeynep HemuxeciHOe bambic KasakcmaH
obnbicbiHbIH 1 Kyprak Oana alimarbl xarldalbiHOa ecipinemiH KyHbarbIC eaicmigiHiH eHiMOinieiH apmmbipy
YWiH ea2icmikmi Kymin 6anmay mexHosioausinapbl XeHiHOe depekmep asnbiHObI. XKypeidinzeH 3epmmeyrnep
kepcemkeHOel bambic KasakcmaHHbIH KypraK 0ana alimarbiHOa KyHb6arbicmaH Mos 0a canarsibl Mal eHiMiH
any ywiH morbipakmbl mbipmarnay xoHe 1 pem Kamap aparbiK KoricbiImyMeH kamap 2 ji/2za 0o3a ecebiMeH
PayHdan eepbuyudiH nadnaHaraH muimoi.

TytiHOI ces0ep: KyHbarbiCc, apam wernmep, 2epbuyudmep, eeic andbl monbipakK eHOey, eHIMOIrIK,
malrnbInbIK

M3YYEHUE TEXHOJIOMMN YXOOA 3A MNOCEBAMU NOACOJIHEYHUKA

Hacuee B.H. — dokmop cenbCKOX035UCmeeHHbIX HayK, YrneH-koppecrnoHdeHm HAH PK, npogheccop.
BanadHo-KaszaxcmaHckul azpapHO-mexHU4eckull yHusepcumem umeHu XKaHeup xaHa, 2.Yparnbck

EceHeyxuHa A.H. — wMaaucmp cefibCKOX035ICMBEHHbIX. Hayk, rnpernodasamesnb 3anadHo-
KasaxcmaHckuli agpapHO-mexHU4YecKul yHusepcumem umeHu XXaHaup xaHa, 2.Yparbck

B Hacmosiwee epemsi Ornisl YHUYMOXEHUS COPHSIKO8 Ha rocesax Mo0CO/IHEYHUKA MPUMEHSemcsl
KOMII/IEKC UHMEHCUBHbIX 06pabomoK MoYebl, 8KMoYarouWUX npedrnocesHyo Kynbmusayuto npu CpedHUX,
paHHUX cpokax ceea, doecxodosoe U rnoscxodosoe b6opoHosaHue, 3...4 MexOypsdHbie Kyrbmueauyuu C
rpuMeHeHUeM rporooYHbiXx OGOPOHOK U Mpuchkinarwux ycmpoticms. WHmeHcusHass obpabomka Kak
cpedcmeo 60pbbbl ¢ COpHSIKaMU uMeem u ompuuamersibHble cmopoHbl. OHa eedem K pacribiIeHUO 11048hbl,
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umo KpalHe 8pedHO 8oobuwie, a 8 paloHax Mod8epXKeHHbIX 3posuu, 8 ocobeHHocmu. Kpome moeo,
KOpHesasi cucmema U Had3eMHble oOpeaHbl MOOCO/HeYHUKa Mpu 1o8cxo0oeoM 60OpoHoB8aHUU U
MeXOypsiOHbIX 0bpabomkax Moslydarom MHO204YUCIIEHHbIE [108PEXOEHUs, 4mo He criocobecmeyem
HOpMasibHOU XXU3HedesameslbHOCMU pacmumersibHo20 op2aHu3dma. B ces3u ¢ amum 6onbwol uHmepec
npedcmaesnssem  XUMu4yeckuli  crnocob  yHUYMOXeHUsI COpHbIX pacmeHul. [lpu  ucnonb3o8aHuUU
aghgpekmusHbIx 2epbuyudos cHUXXaemcsi ompuyameribHOe 8/IUSTHUE COPHSIKO8 C caM0o20 paHHez20 rnepuoda
geecemauyuu nMoOCONTHEYHUKa, €030aemcsi 803MOXHOCMb COKpamumb YUCIIO MexaHu4Yyeckux obpabomok
rnoysbl. B pesynbmame nposedeHHbIX uccriedosaHull rosly4eHbl OaHHbIe, [10380/0WUe OUeHUMb
npoldykmugHoCMb ocego8 nodcosiHeYHUKa 8 ycrosusix 1 cyxocmenHoU 30Hbl 3anadHo-KazaxcmaHckoul
obnacmu 8 3asucumocmu om npedrnocesHbix obpabomok. Kak rnokasanu daHHble uccriedogaHull 8 30He
cyxux cmenel 3anadHoz2o KasaxcmaHa rnpu 8030esibieaHuU o0CosIHeYHUKa Hapsidy ¢ bopoHosaHueMm U
00HoOU ripednocesHol Kynbmusgayuel yenecoobpasHo rpumeHeHue eepbuyuda PayHdan 8 dose 2 ri/za.

Knroyesbie crioga: nmodCOSTHEYHUK, COpHble pacmeHus, 2epbuyudsi, rnpednocesHass obpabomka,
ypoxalHOCMb, Macu4HOCMb

The introduction of adaptive technologies is the main way to increase efficiency of sunflower as in
West Kazakhstan. Improved crop culture and soil fertility, proper and cost-effective resource use, reduced
crop losses from pests, plant diseases and weeds are key areas for addressing this important problem.

The purpose of pre-sowing soil preparation, as is known, is not only to create necessary conditions for
seed filling and rapid germination (storage of moisture accumulated in soil and preparation of a bed for
seeds), but also to force microbiological activity of soil, control of weeds and rapid sowing. Therefore, the
depth of cultivation should vary depending on the crops characteristics, the degree of soil compaction, its
equilibrium state and fertility level.

Sunflower at optimal feeding area is characterized by high competitive capacity in relations with weed
plants. This ability is most fully demonstrated after closing row spacing. In the early period of vegetation,
sunflower is severely oppressed by weeds. It is particularly damaged by weeds such as cocksfoot panicum,
foxtail, amaranth, white pigweed, etc.

Nowadays, a complex of intensive soil treatments is used to eliminate weeds on sunflower crops,
including pre-sowing cultivation at medium rather than early sowing times, pre-sowing and post-sowing
harrowing, 3...4 inter-row cultivations using weeding harrows and backfilling devices.

Intensive treatment as a means of weed control has other sides. It leads to soil dispersion, which is
extremely harmful in general, and in areas subject to erosion, in particular. In addition, root system and
above-ground organs of sunflower receive numerous injuries in post-exposure harrowing and inter-row
treatments, which does not contribute to normal vital activity of a plant organism.

In this regard, a chemical method of killing weed plants is of great interest. Using effective herbicides
reduces negative effect of weeds from the earliest period of sunflower vegetation, and it is possible to reduce
the number of mechanical treatments of soil.

Studies conducted by many scientists have confirmed the use of herbicides in sunflower crops. The
usefulness of herbicides is determined primarily by soil clogging with weeds and a nhumber of economic and
technological factors [1, p.126, 2, p.11, 3, p.15, 4, p.8, 5, p.3, 6, p.37, 7, p.12, 8, p.10, 9, p.198].

The work is carried out within the framework of the grant financing program of the Science Committee
of the Ministry of Science of the Republic of Kazakhstan on the project "Development of adaptive
technologies for the cultivation of fodder and oilseeds in relation to the conditions of West Kazakhstan".

The research aim is to study and evaluate adaptive technologies of sunflower cultivation in West
Kazakhstan to provide agriculture with full-fledged fodders and producers of vegetable oil with quality raw
materials.

In order to solve the set tasks, in conditions of 1 dry-steppe zone field experiments were established.

According to morphological characteristics of profile genetic horizons and agrochemical indicators of
arable layer, soil of the test area is characteristic for dry steppe zone of West Kazakhstan.

Sunflower cultivation agricultural machinery is accepted for the zone. Avangard sunflower hybrid was
used in the experiments.

During field experiments, accounting, observation of the beginning of phenological phases and growth
and development of sunflower were carried out according to the generally accepted method [10, p.25].
Harvesting and registration of crops by continuous method with subsequent reduction to standard humidity.
Statistical processing of the research results is by dispersion method, analysis using computer programs [11,
p.78].

One of the important elements of adaptive technology of sunflower cultivation is the system of pre-
planting soil treatment, which is aimed at maximum destruction of seedlings and seedlings of weed plants,
preservation of accumulated reserve of soil moisture and creation of optimal conditions for seed seedling.

Experiments have shown that crop care options studied have not had a significant impact on the
development of sunflower plants. The time frame for the appearance of full sprouts for all versions of
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experience is the same - May 17. The length of growing period from sowing to seeding on all test variants
was 10 days. In the conditions of 2019 year in the 1 decade of May, the hot weather was established, which
had an impact on intensity of friendly germination of sunflower plants seedlings. The growth and
development of sunflower from the phase of 2 real leaves (May 24) to the end of the phase of 7-8 leaves
(June 5) took place with a change of ambient temperature up to 15-18 degrees and in the absence of
precipitation. This factor influenced sunflower growth processes. Then at the beginning of anthode formation
phase 24 June-July 1, favorable (up to 28-32 degrees) weather was established with the support of short-
term precipitation. The anthode formation phase in all test variants was recorded on 24 June. The length of
"anthode growth-formation” period on all test variants was 48 days. The interphase period of anthode-
blooming formation took place against the background of variable temperatures with short-term rains. 19
days after the anthode formation phase, the blooming phase occurred. Sunflower plants from the time of
sowing reached blooming phase in 67 days. Sunflower blooming phase was marked on July 13. Sunflower
blooming phase also took place under variable temperatures (25-32 degrees) and accompanied by
atmospheric precipitation. During the growth phase of sunflower seeds (July 22) against the background of
air temperature 25-30 degrees, summer rains took place, at times shower. The total duration of sunflower
vegetation period depending on crop care methods was 118-120 days.

Observations of crops during harvesting showed different degrees of sunflower safety depending on
care techniques. Thus, in the studies, the highest safety of 90.65% or 41.70 thousand plants per 1 ha out of
46.00 thousand was noted on the variant harrowing + pre-sowing cultivation with introduction of Roundup
herbicide (2 I/ha), and the smallest number of preserved sunflower plants 39.49 thousand hectares or
87.75% was noted on the control variant harrowing + pre-sowing cultivation. Application of 1 inter-row
treatment combined with harrowing and pre-sowing cultivation ensures plant safety at 86.93%. 40.25
thousand plants per 1 ha noted here during harvesting period. Application of 2 inter-row treatments
combined with harrowing and pre-sowing cultivation increases the safety of sunflower plants up to 89.91%
(or 40.46 thousand hectares).

A lot of damage to the sunflower crop is caused by weed plants. Possessing a powerful underground
and above-ground mass, sunflower competes with weeds better than many other field crops. However, in
clogged fields its harvest, according to VNIIMK, decreases by 2.5 c/ha [2, p.15; 12, p.312, 13, p.183].

Accounting data showed that in our studies in 2019, the greatest clogging in sunflower crops was on
variants without herbicide use. Thus, in the Phase of 2 real leaves, in the application of technology harrowing
+ pre-sowing cultivation (control), per 1 m“ there were 9 of weed plants with a raw weight of 30 g/mz. In
variants 3 and 4, harrowing + pre-sowing cultivation + 1 inter-row treatment and harrowing + pre-sowing
cultivation + 2 inter-row treatments, the crop clogging was 9 pieces with a crude weight of 31 g/m? and 10
pieces per 1 m 2 with a weight of 32 g/m? respectively. When Roundup herbicide is used with the
combination of boronization and pre-sowing cultivation, no weed plants were found on sunflower crops in the
phase of 2 real leaves. In the test the following weeds were presented: caseweed, white pigweed, black
bindweed, amaranth, wild radish, cocksfoot panicum, field bindweed, Canada thistle.

In the blooming phase, the greatest clogging of sunflower crops is under control. Here, on 1 m2, 44
weeds with a crude weight of 202 g/m2 were recorded. In the applications of 1 and 2 inter-row treatments,
the number of weed plants was 18 and 25 pieces with a weight of 122 and 147 g/mz. In the blooming phase
we have also determined the clogging of crops of Roundup herbicide application variant. In this variant, 9
weed plants were found with a total crude weight of 53 g/mz. The rain period of sunflower blooming-
plumpness contributed to the growth and development of weed plants. During the control harvesting period
(harrowing + pre-sowing cultivation) compared to the pre-sowing phase, the number of weed plants
increased by 6 pieces and the clogging in this variant was 50 pcs/m?. The weight of crude weight of weeds
was 237 g/m” (Table 1).

Table 1 - Effect of care techniques on sunflower crops clogging, 2019

Contamination Crop care options
indicators Harrowing + pre- | Harrowing + pre- Harrowing + pre- Harrowing +
sowing sowing cultivation | sowing cultivation pre-sowing
cultivation with Roundup (2 + 1linterrow cultivation + 2
(control) I/ha) processing interrow
processing
Phase of 2 real leaves
Number of weeds, 9 0 9 10
pcs/m?
Weight of raw mass 30 0 31 32

of weeds, g/m?

Blooming phase
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Number of weeds, 44 9 25 18
pcs/m?
Weight of raw mass 202 53 147 122

of weeds, g/m?

Before harvesting

Number of weeds, 50 12 30 22
pcs/m2
Weight of raw mass 237 72 182 151

of weeds, g/m?

On the control, the increase in the number of weed plants during maturation period compared to the
phase of 2 real leaves was 41 pcs/m>. In the application of Roundup herbicide with combination of harrowing
and pre-sowing cultivation during sunflower maturation, weeds 12 pcs per 1 m? with a crude weight of 48
g/m2 were found. Intermediate position by clogging is occupied by variants using 1 and 2 inter-row
treatments. In these variants, 22 and 30 weeds with a crude weight of 151 and 182 g/m2 were found on
sunflower crops by the maturation period. In variants 3 and 4, harrowing + pre-sowing cultivation + 1 inter-
row treatment and harrowing + pre-sowing cultivation + 2 inter-row treatments during maturation compared
to the initial stage of development, the growth of weed plants was 12 and 21 pieces per 1 1 m?>.

Some of the most important indicators of sunflower productivity are plant height, photosynthetic
potential and dynamics of leaf surface formation.

Under the conditions of 2019 in the blooming phase, the highest indicators of sunflower leaves area
have been determined by us with the use of harrowing + pre-sowing cultivation technology with the
introduction of Roundup herbicide (2 I/ha) - 14.79 thousand m%ha.

According to biometric data, in 2019 studies, sunflower plants were the highest growth when used
Roundup herbicide along with harrowing and pre-sowing cultivation. In this variant, the height of sunflower
plants was 145.50 cm. Sunflower plants in the control variant (125.0 cm) were the lowest growth. Before
harvesting, sunflower height at care method including 1 and 2 inter-row treatments, along with spring
harrowing and pre-sowing cultivation was 130.5 and 136.5 cm.

In the studies of 2019, the effectiveness of sunflower photosynthesis depended on crop care
techniques. Thus, in the blooming phase, if the photosynthetic potential was 0.74 million mzlday at the
control, the addition to the traditional technology of cultivation techniques with the introduction of Roundup
herbicide at a dose of 2 I/ha ensured the growth of photosynthetic potential to 0.99 million mzlday. In the
variants of harrowing of crops and cultivation combined with 1 and 2 inter-row treatments, photosynthetic
potential of sunflower was 0.84 and 0.93 min m?/day, respectively.

When Roundup herbicide is applied to sunflower crops, the surface of the field is equalized and
microbiological processes are improved due to decompression of topsoil. All this has a positive impact on
sunflower productivity. In the studies, the highest sunflower seed collection is ensured in the applications of
Roundup herbicide and soil harrowing with pre-sowing cultivation of 29.69 c/ha. At the control, the yield of
sunflower seeds was 20.41 c/ha. When used in combination with pre-sowing cultivation and 1 inter-row
treatment, sunflower yield increased by 2.19 c/ha compared to the control and amounted to 22.60 c/ha.
When additional second inter-row treatment is included in the sunflower crop care operation, the sunflower
seed yield was 25.93 c/ha, which is 5.52 c/ha more than the control.

The weight of 1000 seeds in the single row treatment variant was 40.81 g, with two row treatments
combined with harrowing and pre-sowing cultivation of 43.95 g. When Roundup was applied to pre-
cultivation and harrowing, the seed weight was increased by 6.32 g, respectively, compared to the control.
The number of seeds in one inter-row treatment is 23.97%, in two inter-row treatments 23.80% and 23.72%
at application of Roundup herbicide to pre-sowing cultivation with harrowing. The oil content of sunflower at
the control was 48.75%. In the experiments, the highest crude fat content was found in Roundup herbicide
application variant of 50.12%. When using 1 and 2 inter-row treatments, the oil content of sunflower seeds
was at the level of 48.84-49.25% (Table 2).

Table 2 - Seed quality and biological yield of sunflower depending on crop care methods, 2019

Indicators Crop care options
Harrowing + Harrowing + pre- | Harrowing + pre- | Harrowing + pre-
pre-sowing sowing sowing sowing
cultivation cultivation with cultivation + 1 cultivation + 2
(control) Roundup (2 I/ha) interrow interrow
processing processing
Weight of 1000 seeds, g 39,91 46,23 40,81 43,95
Huskness, % 24,12 23,72 23,97 23,80
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