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INFLUENCE OF ANTI-STRESSANTS ON THE FORMATION OF WINTER RAPE YIELD
CAPACITY

Menwvnuk Temana leaniena

Kanouoam 6ionociunux nayx,

doyenm xkagheopu cado8o-napKko8ozo

ma 1icoo2o 2ocnodapcmsda

CyMcbK020 HAYIOHALHO20 AZPAPHO20 YHieepcumemy,

Cymu, Yrpaina

bounoapuyk Ieanna Jleonioiena

Acnipanm kaghedpu cadoso-napko8o2o ma 1ico8020 20Cn00apcmsd
CymcvK020 HAYIOHANBHO20 A2PApHO20 YHieepcumemy,

Cymu, Yrpaina

Konocok Bonooumup I'puuoposuu

Acnipanm kaghedpu cadoso-napko8o2o ma 1ico8020 20Cn00apcmsd
CyMcvK020 HAYIOHABHO20 A2PapHO20 YHigepcumeny,

Cymu, Yrpaina

Copokonim €ezen Mukonaitoeuu

Acnipanm kaghedpu cadoso-napkogozo ma 1ico8020 20Cno0apcmad
CyMcbK020 HAYIOHAILHO20 AZPAPHO20 YHIeepCumemy,

Cymu, Yrpaina

BILJIUB AHTUCTPECAHTIB HA ®OPMYBAHHSI BPOKAMHOCTI PIMAKY O3UMOI'O

Abstract. The results of the 2015-2018 research under the conditions of the forest-steppe of Ukraine for
finding ways to improve the performance of winter rape based on establishing the features of growth, development,
and production process depending on the use of anti-stressants under the conditions of the forest-steppe of Ukraine.

The object of the research is the process of optimizing the formation of winter rape performance, depending
on the varietal characteristics, the studied elements of technology. The subject of the research is winter rape
varieties and hybrids; anti-stressants (Kelpak, 2 | / ha; Atonik Plus, 0.2 | / ha; Megafol, 1.5 | / ha; Vuksal
Aminoplant, 1 1/ ha; X-cyte, 0.75 | / ha; Bioforge, 0, 75 1 / ha).

The research has revealed that the mechanism of action of anti-stressants is provided by reducing the level of
elimination from the sowing of weakened plants and increasing the number of fruits per unit area. A statistically
significant increase in the yield capacity for most genotypes in all the years of the research was noted only for the
application of the drugs of Atonik Plus, Vuksal Aminoplant, and Bioforge. The average annual increase in the
plots with their use was 0.13, 0.7 and 0.12 t/ ha, respectively.
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According to the level of response to the use of Atonik Plus, Bioforge and VVuksal Aminoplant, winter rape
hybrids are ranked in the following order: NK Technik (+ 0.15 t / ha to control); Lexer (+.14 t / ha); PR46B20
(+0.10 t/ ha); hybrid of Executive and the variety of Senator Lux (+0.08 t/ ha).

Awnoranis. IlpencraBneni pesynpraté jociuimkenb 2015-2018 pp. 3 momyky HUISXIiB IMiBHIIEHHS
NPOJIYKTUBHOCTI POCIMH pilaKky O3MMOTO Ha OCHOBI BCTaHOBJEHHS OCOOJIMBOCTEH pOCTY, PO3BHTKY,
MPOXOJPKEHHST TPOAYKIIIHHOTO TpoLecy, 3aJeXHO BiJl 3aCTOCYBaHHS aHTHCTpecaHTiB B ymoBax Jlicocremy
VYkpainu.

OO0’exT mOCTiIKEHHS — MPOIeC ONTHMi3amii popMyBaHHA NMPOAYKTUBHOCTI pillaky O3MMOTO 3aJEKHO Bif
COPTOBHX OCOOJMBOCTEH, DOCHTIIPKyBaHHX €JeMEHTIB TexHojorii. [Ipemmer mocmimkeHp — cOpTH Ta TiOpuan
pimaky osumoro; antuctpecantn (Kemmak, 2 m/ra; Atomik [lmroc, 0,2 m/ra; Meradon, 1,5 n/ra; Bykcan
AwminortanT, 1 n/ra; X-cyte, 0,75 n/ra; Biopopmx, 0,75 n/ra).

BusBneno, mo MexaHi3M [Jii aHTUCTPECaHTIB 3a0e3MeuyeThCs 3a paXyHOK 3HIDKEHHS PiBHA eliMiHamii i3
MOCIBY OCNAOJEHUX POCIHMH Ta 301AbLICHHS KUIBKOCTI IUIOAIB HAa OMMHUIN Iuionii. CTaTUCTUYHO JOCTOBIpHA
npubaBKa yposKaifHOCTI 115t OLIBIIOCTI TEHOTHITIB 32 YC1 POKH JOCIIIIXKEHHS OyJ1a BiMiueHa JIMIIIe JJIs IperapaTiB
Atonik [Tnroc, Bykcan Aminomiant ta biodopmx. CepeanbopiuHa npudaBka Ha IUISTHKaX i3 iX BUKOPHCTaHHSIM

ckiana BigmosigHo 0,13; 0,7 ta 0,12 T/ra.

3a piBHEM BiAryKy Ha 3acToCyBaHHs npemnapaTiB AToHik [liroc, Biodopmx ta Bykcan AminomnanT riopuan
pimaKy 03UMMOro paHXKyrTbes y Takomy mopsaaky: HK Texwik (+ 0,15 1/ra no xonTpomo); Jlekcep (+0,14 1/ra);
I1P46B20 (+0,10 1/ra); riopun Ex3extotis i Copt Cenartop Jlroke (+0,08 1/ra).

Keywords: rape, foliar feeding, growth regulators, anti-stressants, yield capacity.

Knrouoei crosa: pinak, nozaxopernege nioxiCugients, peyismopu pocmy, aHmucmpecanmu, YyposcauHicme.

The relevance of the research. In recent decades,
rape has strengthened its position in the international
market for oils and fats. In Europe, rapeseed oil is the
biggest asset in biodiesel production and is in high
demand. EU directives on the large-scale use of
renewable energy sources stimulate the development of
production systems inside and outside the EU, in
particular, in Ukraine [1].

The science has accumulated many experimental
data that clearly show that rape can be grown in almost
all areas of Ukraine. However, its area is limited and
the production of its seeds and oils is not always
efficient. The main reason for this is possible death due
to adverse conditions and low seed yield capacity of
this crop. Therefore, there is an urgent need to select
adapted varieties and hybrids of winter rape with high
genetic potential, able to reach this potential under the
conditions of the zone [2].

Under current changes in climatic conditions,
which are accompanied by an increase in the number
and range of stressors, there is a production need to
study the influence of growth regulators with anti-stress
effect on the development of plants and the formation
of productivity of the winter rape [3—4]. Therefore, the
need for research in this area is obvious.

The purpose of the research is to find ways to
improve the performance of winter rape plants based on
the establishment of features of their growth,
development, and production process depending on the
use of anti-stressants in the forest-steppe Ukraine.

The object of the research is the process of
optimizing the formation of winter rape performance,
depending on the varietal characteristics, the studied
elements of technology. The subject of the research is
winter rape varieties and hybrids.

Materials and methods, research results, and
discussions. The researches were conducted on the
fields of the Sumy NAU Training Research and
Production Complex (TRPC) (Latitude: N50 * 52.980,
Longitude: E34 * 45.834) during 2015-2018. The soil

of the study area is black soil, typical deep medium
humus coarse-silt middle-loamy on forest species. The
method of sowing is the row (15 cm), the rate of sowing
seeds is 0,6 million pcs / ha. Harvesting and accounting
were performed by threshing each plot. The yield
capacity was determined up to standard humidity
(10%) and 100% purity. The oil content was
determined using SupNir 2700 infrared analyzer [5].

The scheme of the experiment: Factor A is winter
rape varieties: Senator Lux, Executive, PR46B20,
Technik, and Lexer. Factor B is the application of
growth regulators with anti-stress effect: control
(without regulators), Kelpak, 2 | / ha; Atonik Plus, 0.2
I / ha; Megafol, 1.5 | / ha; Vuksal Aminoplant, 1 1/ ha;
X-cyte, 0.75 1/ ha; Bioforge, 0.75 1 / ha.

The parameters of the experiment are 1= 5, I, =
7; n = 4, an accounting area is 15 m2. Placement of
plots is the four-tier repetitions, randomized variants.

Treatment with anti-stressants was carried out in
the phase of shooting — beginning of budding, which
corresponds to 32—52 of the macro stage according to
BBCH [6].

Results. The main task of using anti-stressants is
to reduce the impact of adverse environmental
conditions on individual plants and restore the self-
regulation process. In the technological process, stress
factors include the action of chemical plant protection
agents, increased competition, and other conditions that
cause a decrease in growth processes, initiate the death
of the lower tiers of leaves, and weaken the level of
nutrients to the generative organs [7].

For most crops, the action of anti-stressants
(complex mineral fertilizers and retriggering
substances) is considered as a factor in equalizing the
plant to its initial (optimal for these agroclimatic
conditions) and therefore does not have clearly
quantified and qualitative features. In each case, the
direction and effectiveness of the action are determined
by the level of deviation from the optimal sowing
condition under the influence of the stress factor [8].
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The critical period for the development of rape
plants is the onset of the restoration of spring
vegetation, which is confirmed by the results of other
scientists (M. Rapacz, A. Markowski, 1999; A. Anurag,
J. Conner, J. Stinchcombe, 2004 [9-10].

The timing and conditions of the use of anti-
stressants are determined based on sowing conditions
and temperature dynamics. Considering the factor of
surface contact with the plant, the increase in leaf area
increases the concentration of the drug in the tissues
and promotes a more optimal distribution of the active
substance between the individual organs of plants in a

satisfactory state. At the same time, the prolonged
action of drugs starting from the earliest stage of
development better ensures the restoration of damaged
tissues, the survival of weakened plants and the
formation of a sufficient level of their competitiveness.
Studies on the structure of experimental plots with
the use of anti-stress drugs, the formation of plant
performance and yield capacity in 2015-2018 revealed
the deviation from the values of control over indicators
such as the number of plants and the subsequent
formation of rapeseed yield capacity (table 1).

Sampling density of winter rape depending on the use of anti-stressants, thousand plants/ha, (20152%b1|g)1
Anti-stressants (factor B)
° @ N o~ c_§: ) N
Vanetx )(factor g fg_zé § g q__% ‘E é zé % E:E ;%f’ CE
S| 83 |3 3= | fr | Bk
é o o
Senator Lux 388,21 -1,37 4,75 1,35 4,47 543 741
Executive 360,18 3,75 8,93 1,88 6,09 1,88 5,82
PR46B20 399,53 2,25 7,74 0 459 0 4,58
NK Technik 410,72 3,29 10,08 2,2 8,69 2,2 8,44
Lexer 364,41 0 8,36 437 6,46 1,09 6,99
X average 1,58 797 1,96 6,06 2,12 6,65
HIP o0 A=331;B=352; AB=596.

The average elimination rate of weakened plants
on the control plots (for the period after the restoration
of vegetation before the maturation of the seeds) was
21.24% for the variety of Senator Lux; 8.23, 30.32,
31.94%, and 28.97% for the hybrids of Executive,
PR46B20, NK Technik, and Lexer, respectively.

Duplicity in the use of anti-stress drugs allows
combining a prolonged effect aimed at the gradual
restoration of damaged parts, especially the root, and
ensure the restoration of growth processes of the
aboveground part. The data in Table 1 indicate that the
effect from the use of drugs was manifested primarily
in the reduction of the proportion of plants eliminated
from sowing (increasing survival rates in populations).
Regardless of the hybrid, such changes were observed
on the plots using Atonik Plus, Vuksal Aminoplant, and
Bioforge.

On the variants using Kelpak, Megafol, and X-
cyte, changes in the number of plants before harvesting
were below the statistically significant level. In
absolute values, the highest rates of plant conservation
compared to controls were observed when using Atonik
and Vuksal Aminoplant on the hybrid of NK Technik —
plus 10.8 and plus 8.7 thousand pcs plants/ha. The
second direction, namely an improvement in reaching

the generative potential, was manifested when using the
drug of Bioforge. At close indicators of plant density
increase, namely + 6.06 — 6.65 thousand pcs / ha, the
latter drug provided almost twice the increase of the
average number of pods per unit area, namely + 235.41
versus 140.1 pcs / m2. In general, with the increase in
the survival rate, Atonik Plus (+ 2.07% to control)
provided the best result; the effect of Vuksal and
Bioforge was approximately 1.58 and 1.73%,
respectively.

The yield capacity is the main criterion for
determining the effectiveness of drug use [11-12]. On
average, over three years, the yield capacity in the
control plots was 3.04 t / ha. The difference between
the average yield capacities over the last years was
65.09% (Fig. 1). A statistically significant increase in
the yield capacity for most genotypes in all the years of
the research was noted only for Atonik Plus, Vuksal
Aminoplant, and Bioforge. The average annual
increase in the plots with their use was 0.13, 0.7, and
0.12 t / ha, respectively. The highest level of increase
in all cases was observed in 2017, the least favorable
year for the yield capacity formation. The highest
average annual yield increase of 0.19 t / ha (or 5.4%)
was observed on the variant of the NK Technik hybrid
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treated with the Atonik Plus drug. As mentioned above,
this result was achieved mainly at the expense of 21.1%
(from 2.64 on the control up to 3.2 t / ha on the variant
of the experiment) yield capacity increase in 2017.
Close to Atonik plus, the average annual crop
yield capacity was provided by Bioforge. Slightly

lower is Vuksal Aminoplant. In the latter case, the low
values of the indicator were the result of the absence
(for most genotypes) of the enhancing effect in 2017, a
year favorable for the yield capacity formation.
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Fig. 1. Yield capacity increase (up to control) when using growth regulators on winter rape hybrids, t/ ha (2015-2018)
HIP 0.05=0.03

Conclusions. The mechanism of action of anti-
stressants is provided by reducing the level of
elimination from the sowing of weakened plants and
increasing the number of fruits per unit area. Complex
action is noted in the effect of Atonik and Bioforge. The
action of the drug Vuksal is provided mainly by
increasing the survival rate of plants in the crops.

According to the level of response to the
application of Atonik Plus, Bioforge, and Vuksal
Aminoplant, winter rape hybrids are ranked in the
following order: NK Technik (+ 0.15 t / ha up to
control); Lexer (+.14 t / ha); PR 46B20 (+0.10 t / ha);
the hybrid of Executive and the variety of Senator Lux
(+0.08 t/ ha).
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THE MAIN WAYS FOR A QUALITY HAIRCUT AND INCREASING PRODUCTIVITY OF
CUTTERS

AHHOTa].[l/Iﬂ. CTpI/I)KKa OB€II OTHOCHUTCA K Haunboee TPYAOCMKHM BUJaM CEBLCKOXO03MCT-BEHHBIX pa60T u
oT CBOeBpCMeHHOfI, KauyeCTBECHHOM CTPHXKH BO MHOI'OM 3aBUCHUT, PE3YyJIbTaTbhl MHOI'OMECAYHOTO TpyAa (I)epMepOB
IO NPpOU3BOACTBY HICPCTHU. O,E[HI/IM U3 BaXXHBIX MepOHpI/ISITI/Iﬁ 10 YJYHUIICHUIO KaueCTBa HICPCTHU, IMOBBIIICHUIO
MPOM3BOUTEIHHOCTH TPYAa CTPUTANCH M YMECHBIICHUIO MOTEPH MIEPCTH (IIEPECTPUT, CeYKa, MOPe3bl U T.I.) B
OBLEBOJICTBC ABJIACTCA MPEABAPUTEIIbHAA MMOATOTOBKA OBCIT K OCHOBHOM CTPHIKKE U CBOCBPECMCHHOC IMPOBEACHUEC
MOJCTPIUKKU OBell. IlyTeM XpoHOMeTpa)kHBIX HaOIIOAEHUH pabOTH CTpHUTaliell yCTaHOBICHO, YTO YIIUTAaHHOCTD
JKUBOTHBIX PE3KO BJIUACT HA KAYECTBO CTPUIKKHU, ITOYTHU MMOJTHOCTHIO JIMKBUAUPYET MOPYUY MEPCTHU, CHUXKASA IMMOPE3bL
KOXKH, IEPECTPIIKKH, CEUKY U T.J. M TOBBIIIAET ee KauecTBO. CTpHUrany BEICOKOM KBaJM(UKAIMH HCIIOTIB3YIOT B
cpenreM 90% mUpUHBI pexKyIeH mapsl, cpeaneii — 80%, a cTpuraiu HU3KO# KBanupuKauu Toabpko 64%. Pa3pris
PyHa Ha KJIOYKH AOITYCKaJIW CTPUTAIH HHU3KOH KBaJ’II/I(I)I/II(a].[I/II/I, Korja U3 KaxJ0Tro pyHa BbIACIIAIN OT 4-x a0 7
KycKoB miepcti. IlepecTpur mepctu nmpoucxoanT Ha BeicoTe mranensd 10 1 cm (12,5..54,2% u ot 1,1 10 2 cm
(6,2...38,4%). Ctpuranb HE3aBUCHMO OT KBAJTU(HUKAIINHY, B CPSTHEM JIeIaeT Ha KK 101 oBIle OT 1,5 10 6,7 mope3oB
KOXKH.

KpOMC HNOBBIIICHUA TIPOU3ZBOAUTCIIBHOCTU TpyJda pa60Ta BLICOKOKBaJ'II/I-(bI/II_[I/IpOBaHHOFO CcTpurajs
MO3BOJIACT YBCJINYUTh HACTPUT HICPCTU 6J1ar0}1ap;1 Goitee HU3KOMY U PaBHOMEPHOMY CpE3y, 0e3 ceuku mepCcTu n
HEJOCTPIKEHHOM MIePCTH Ha OBIe. B pe3ynbTaTe HU3KOTO U paBHOMEPHOTO cpesa mepctu (ae 6onee 0,5...0,6 cm)
HACTPHT C KaXKI0 OBIIBI TTOBBIIIaeTCS Ha 5...7%.

Annotation. Sheep shearing belongs to the most labor-intensive types of agricultural work and on time, high-
quality haircut depends, the results of many months of work of farmers in the production of wool. One of the
important measures to improve the quality of wool, improve the productivity of haircuts and reduce the loss of
wool (cuts, etc.) in sheep farming is the pre-preparation of sheep for the main haircut and timely holding a shearing
of sheep. By timekeeping observations of the work of haircuts it is established that the fatness of animals
dramatically affects the quality of the haircut, almost completely eliminates the damage of wool, reducing cuts of
the skin, re-haircut, slash, etc. and increases its quality. High-skilled haircuts use on average 90% of the width of
the cutting pair, the average - 80%, and the haircut of low qualification only 64%. The rupture of the rune to pieces
allowed to cut low qualification, when from each rune allocated from 4 to 7 pieces of wool. The hair cut occurs at
the height of the staple up to 1 cm (12.5...54.2% and from 1.1 to 2 cm (6.2...38.4%).

In addition to increasing productivity, the work of a high-skilled-official haircut allows you to increase the
hair cut thanks to a lower and even cut, without a slash of wool and uncut wool on the sheep. As a result of a low
and even cut of wool (no more than 0.5...0.6 cm) cut from each sheep increases by 5...7%.



