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SEED TREATMENT IS AN ECOLOGICALLY SAFETY
AND EFFECTIVE WAY OF PROTECTING SUGAR BEET SEEDLINGS

Abstract. Weevils (Bothynoderes punctiventris Germ.) and wireworms (genus Elateridae) cause the greatest
damage to the beet growing sector in Ukraine. These pests, with ineffective protection of seedlings, can partially or
completely to destroy beet crops. Density and uniformity of plant location decreases with their death and, respec-
tively, sugar beet yield decreases too. Damaged, but living plants lag behind in growth and development which also
leads to a decrease in crop productivity.

Studies of the effectiveness of protection of shoots from pests in the subzones of sufficient wetting of the
beetroot belt in Vinnytsia region (Archi LLC) and in the subzone of unstable moistening Cherkassy region (Verkh-
nyatsky ESS of the Institute of Bioenergetic crops and sugar beet of the National Academy of Agrarian Sciences
(IBCSB NAAS) and Cherkasy SARSNSC "Institute of Agriculture"NAAS)) were conducted.

The most effective way to protect shoots of sugar beet from pests and diseases is to create tolerant hybrids, as
well as tillage, observance of crop rotations, spraying of shoots with insecticides and fungicides during the vegetation
period and application of granular protective preparations to the soil. But the most environmentally safe and effective
way - plant toxification when insecticides and fungicides are included in dragees and incrustation mixtures in the
process of presowing seed preparation.

Research has shown that plant protection chemicals which are less in contact with the soil when seeded with
dragee seeds encrusted with protective preparations. The total contact area, depending on the seeding rate, is about
7.03-8.04 m® per hectare of sugar beet sowing, when applying granular protection product into the soil is 444 m”, and
when spraying the crops is 10000 m”. That is, the most ecological way to protect the emergence of sugar beet is
sowing seeds treated with protective products.

Keywords: sugar beet, dragee, incrustation, weevils, wireworms.

Introduction. One of the main tasks of agricultural production is to provide the population with food,
the use of which in physiologically necessary norms contributes to the normal functioning of the organism
and its efficiency. From the large set and assortment included in the list of foodstuffs, one should
emphasize only on individual root crops, the processing products of which occupy a prominent place in
the diet of people, and many processing industries in Ukraine and the world. Such plant is sugar beet
(Doronin et al., 2015).

Ukraine is in fairly favorable soil and climatic conditions and is one of the leading beet-growing
countries in the world. However, the economic crisis caused a sharp decline in the production of this crop
increased the cost of sugar beet cultivation and low competitiveness in the world market. In connection
with this, the state has set a task before the beet growers to increase sugar beet production not only by
increasing the yield of root crops, but also an increase in sugar content and a significant reduction in their
cost price.

Sugar beet in our country is the only source of sugar, which is necessary to maintain the life of the
human body, resistance to diseases, restoration of working capacity in case of physical fatigue and in
extreme situations. It should be noted that this culture is high-tech and highly profitable. Traditionally
sugar beet was a technical crop, profit from which constitutes a significant share of the profit of all crop
production in Ukraine. Soil-climatic conditions of the beet-belt of Ukraine correspond to the biological
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properties of beets thus, for centuries our country has occupied a prominent place among the beet-growing
countries of the world in terms of the production of sugar raw materials and sugar (Doronin, 2012,
Polishuk et al., 2015).

Modern technologies of growing sugar beets are impossible without using high-performance single-
seed hybrids created on the basis of cytoplasmic male sterility and their seeds with high seeding qualities.
Currently, more than 100 FM-hybrids of sugar beet have been created and registered, which are
characterized by a high potential for productivity. Accelerated introduction of them into production will
significantly increase the sugar assembly from one hectare. In connection with the new technologies of
growing sugar beet the requirements to the quality of the seed material have significantly increased. Seeds
should not only be characterized by high purity, germination energy, germination, but uniformity in size,
single-flow and germination capacity at low temperatures (Tomaszewska-Sowa, 2012, Tevfyk &
Mytrophanova, 2012).

Material and methods. The investigations were carried out in the Verkhnyatsk experimental-
selection station IBCSB NAAS, Cherkassy State Agricultural Experimental Station NSC " Institute of
Agriculture” NAAS, Archi LLC Kozyatinsky district of Vinnytsia region in 2010-2017. For dragee, the
seeds of the triploid hybrid Alexandria and diploid - Uladovo-Verhnyatsky CM 37 and Ukrainian CM 72
was used.

The weight of the dragee shell from the mass of the seeds, % | The name of the dragee mixtures | Country supplier mixtures
Uncontaminated seeds-control
«Vorskla» Germany
«Auroray Italy
WM 213 Austria
60-100-200-300 WM214 Austria
B 100 Austria
P1 England
P2 England
G1 Netherlands

The area of contact between the dragee shell and the ground was calculated from the formula
S=sdx N xnx 106,

where S - area of contact, m>,

sd - area of one dragee, mm?,

N - number of sowing units per hectare, pt,

n - amount of dragee in one seed unit, pt,

106 - conversion factor mm® per m’.

Results and discussion. The productivity of sugar beets depends on many factors: soil and climatic
conditions, introduction of highly productive hybrids, quality preseeding seed treatment, the use of
modern technology and technology, fertilizer, reliable plant protection, high-technology recycling at sugar
factories, etc. Lack of reliable plant protection during the vegetation period or ineffective protection of
shoots from pests can partially or completely destroy beet crops.

The most effective way to protect seedlings of sugar beet from pests and diseases is to create tolerant
hybrids. The most common methods are the agro-technological methods of growing a crop: soil culti-
vation, observance of crop rotations, spraying of shoots with insecticides and fungicides during the
growing season and the introduction of granular protective preparations into the soil. But the most
environmentally safe and effective way is plant toxicity when insecticides and fungicides are included in
dragees and incrustation mixtures in the process of presowing seed preparation.

Our investigations have established that chemical plant protection agents with soil are less in contact
when sowing dragee seeds inlaid with protective preparations. The total contact area, depending on the
rate of seed sowing, is about7,03-8,04 m® per hectare of sugar beet, when applying granular protection in
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the soil 444 m” and when spraying crops 10000 m>. That is, the most environmentally friendly way to
protect the sprouts of sugar beet is seeding with seeds treated with protective preparations.

Species composition of pests in different zones of the beet belt is different. Wireworm (genus
Elateridae), beet fleas (Chaetocnema Spp.), gray beet weevil (Tanymecus palliatus Fabr.) occur in all areas
of beet-growing and ordinary beet weevil (Bothynoderes punctiventris Germ.), beet crumbs (Atomaria
linearis Steph.), scale insects (Cassida Spp.), undermines fly (Pegomyia hyosciami Panz.) and root aphid
(Pemphigus fuscicornis Koch.) - only in certain zones (Doronin, 2011). Taking this into consideration,
studies on the effectiveness of pest protection against pests were conducted in the subzones where the
wireworm and weevils, which annually cause a significant harm to sugar beet are widespread. In the
subzone of sufficient moisture of the beetroot belt - the Vinnytsia region (Archi LLC) and in the subzone
of unstable moistening - Cherkassy region (Verkhnyatsky ESS, Cherkasy GOSS).

The account of pests prior to sowing confirmed the results of the IBCSB NAAS on their number. So,
the greatest number of pests was in the experimental field Archi LLC, where the number of the beet
regular weevils was 0,35 ind./m%, wireworm — 5,5 ind./m’, at the Verkhnyatsk Experimental Selection
Station and the Cherkasy State Experimental Selection Station they were fewer, although their numbers
exceeded the permissible damage threshold (table 1).

Table 1 — Pest density before sowing of sugar beet in experiments, average for 2010-2017

Density of pests, ind./m?
Place of experiments
wireworms weevils
Verkhnyatsky ESS (Cherkassy region) 7.3 0
Cherkasy GOSS (Cherkassy region) 2,2 0,45
Archi LLC (Vinnytsia region) 5,5 0,35
Damage threshold 2 0,2-0,3

It should be noted that before the sowing of sugar beet (the second decade of April), when the
average daily air temperature was still low and weevils did not fly, their numbers were not large. It has
been established that, with a small number of pests, the composition of preparations Force Magna
(15+ 6 g.v./p.e.) and Cruiser 600 FS + Force 20 CS (60 + 8 g.v./p.e.) provided reliable protection of
sprouts of sugar beet.

There is only a slight damage to plants with weevils and a wireworm (table 2, figure 1).

Table 2 — Damage to plants by pests, depending on the composition of seed treatment with protective preparations
(phase - forks - the first pair of leaves), the average for 2010-2017

Damage to plants
Place of experiments Ne . .
. weevils wireworms
of variant
% Oan %
1 12,1 1,2 0
Verkhnyatsky AESS, ) 6.3 | 0
Cherkassy region
3 7,8 1 0
1 80 3 70
Cherkasy GOSS, 5 40 0.5 30
Cherkassy region
3 20 0,25 10
1 30 1 32
Archi LLC, 2 0 0 5
Vinnytsia region
3 0 0 0
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Figure 1 — Minor damage to plants by weevils and wireworms

Thus, at the Cherkasy Experimental Agricultural Station when sown with dragee seeds treated with
Force Magna, weighed 40% of the plants with weevils, and a mixture of preparations of the Cruiser
(60 bp/p.e.) + Force (8 bd/p.e.) - 20% of the plants with a damage score of less than 1 (about 5% destroyed
leaf surface), while 80% of the plants were damaged in the control and the damage score was 3, that is, up
to 25% of the leaf surface was destroyed.

There was no significant damage to plants and by wireworm. Only single lesions of shoots were
observed - one - two bites, did not reach the middle of the underground part of the stem and the spine.
Similar results were obtained in the experiments of the Verkhnyak Experimental and Selection Station,
although the number of pests was higher.

The registration of soil pests on the Verkhnyatsky ESS from sowing and 30 days after it showed that
both compositions of the preparations provide reliable protection of seedlings, controlling the number of
wireworms. If to the sowing of sugar beet in all variants of the wireworm there were 7 pieces, which is
3.5 times the permissible threshold of damage, then 10 days after sowing, their number decreased signi-
ficantly, although it exceeded the permissible threshold of damage (figure 2). There was no significant
difference in this indicator, depending on the protective composition used.

Bcontrol DOForce Magna B Cruiser, 60 + Force, 8 ‘

Number of wireworms
=N WA NN R

1 2 3
before sowing after 10 days after 30 days

Figure 2 — The number of wireworms for the period of their accounting (Verhnyatsky ESS, average for 2010-2017)

In the experiments conducted in Archi LLC, about 30% of the plants were injured by weevils, 32%
by wireworms and 24.1% of plants died. In variants with the treatment of seeds by the composition of
Force Magna, the damage by these pests was insignificant. When sowing with seeds treated with the
composition Cruiser + Force (60 + 8 g.v./p.e.) Plants were practically not damaged by weevils or
wireworms (figure 3).
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Figure 3 — General condition of crops
Upper row - Verkhnyatskaya ESS, 2010; lower — Archi LLC, 2011.
From left to right: variant 1 - control; variant 2; variant 3.

Thus, in the variants where the treated seeds were seeded with insecticides, the number of pests
significantly decreased and, accordingly, - the number of damaged plants decreased and the degree of their
damage both in the phase of the fork and in the phase of the first pair of real leaves. So, if 12.1% of plants
were damaged in the phase of the fork in the control in the conditions of the Verkhnyatsky ESS, and in
variants where seeded, treated seeds with protective compositions - 6.3% and 7.8%, then in the phase of
the first pair of real leaves the number of damaged plants in the control increased to 13.8%, and in cases
where the treated seeds were sown increase in the number of damaged plants was not observed, but, on the
contrary, the number of damaged plants decreased (table 3).

Table 3 — Damage of plants with weevil, depending on the composition of seed treatment with protective preparations,

2010-2017
Variant - seed treatment VESS CGOSS Archi LLC
name of the preparations ;\?jg?’e. % point % point % point
Fork phase
Control - 10,4 1,11 55 4,0 19,3 1,0
Force Magna 15+6 5,2 1,0 22 1,0 2,0 1,0
Cruiser 600 FS + Force 20 CS 60 + 8 5,9 1,0 11,8 1,0 0,8 1,0
The phase of the first pair of real leaves
Control - 10,8 1,0 35,3 3,5 15 4,8
Force Magna 15+6 4.5 1,0 3,5 0,8 0 0
Cruiser 600 FS + Force 20 CS 60 +8 4,2 1,2 2,5 0,6 0 0
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In this case, there is a certain risk of losing a certain number of shoots from phytophages. However, if
we take into account that a small number of pests remain alive in the field during this period and the mass
of a plant in a phase of 2-3 pairs of leaves is 5-10 times greater than in the initial phases of development,
even if they damage plants, the probability of maintaining a sufficient density of plants is increased in
comparison with the control.

Similar results were obtained in experiments of Verkhnyatskaya ESS and Archi LLC. It should be
noted that there is no significant difference in the number and extent of damaged plants, depending on the
composition of the protective preparations for seed treatment that have been used.

In Ukraine weevils and wireworms cause the greatest damage to the beet industry. These pests, with
ineffective protection of seedlings, can partially or completely destroy beet crops. With the death of plants,
the density and uniformity of their distribution decreases and respectively, and sugar beet yield decreases
too, and damaged, but living plants lag behind in growth and development, and this also leads to a decline
in crop productivity.

Conclusion. Seed treatment with protective preparations is an ecologically safe and effective way to
protect the emergence of sugar beet. When sowing with dragee seeds encrusted with chemical plant
protection products they are less in contact with the soil, compared with the introduction of granular plant
protection products and spraying crops. The total contact area, depending on the seeding rate, is about
7.03-8.04 m” per hectare of sugar beet, when applying granulated protective tools - 444 m” and when
spraying crops 10000 m®.

V. V. Polishchuk, A. F. Balabak, J. A. Velicho, I. M. Pushka, M. Yu. Osipov, I. V. Kozachenko

Uman National University of Horticulture, Uman, Ukraine

TYKBIMJIAP/IbI OHJEY —
KOPIIAFAH OPTAHBI JKOHE KBI3BLJIIIA TYKBIMIAPBIH KOPFAYIBIH THIM/I S/IICI

Annoranus. Apamientep (bothynoderes punctiventris Germ.) sxone kyprrap (Elateridae TykpiMaacer) Ykpau-
HaJla KbI3bIJIIIA OCIpeTiH OHEPKACINKe YIKEeH 3UsH KenTipeni. Kemerrepain THiMci3 KOpraHbICHl Oap OyJ1 3usHKecTep
KBI3BLIIIA JTAKBUIIAPBIH KapThUIail HEMeCe TOJBIKTAH JKOsI anajibl. OCIMIIKTEPIiH OpPHAJIACY THIFBI3IBIFEI MEH OipKeI-
KUTITi oNap/IpIH eJiMiHe OalIaHBICTHI a3asi/ibl XKOHE COMKECIHIEe KaHT KBI3BUIIIACBIHBIH OHIMAUIITT TOMEHACHII. 3a-
KBIMJIaJTFaH, Oipak Tipi ©CIMAIKTEp 6Cy MEeH JaMyaaH apTTa Kaixaasl, Oy TaKbUTAapAbIH IIBIFBIMIBUIBIFRIHA OKETE T

BunHUIIA OONBICHIHBIH KBI3BUIIMA OeNIeyiHAeTi >KeTKITIKTI BUIFANIBUIBIKTHIH CyO-aliMaKTaphIHAAFbl JKOHE
Yepkacchl aliMarblHIAFbl TYPAKChI3 BUIFAIBUIBIKTBIH Cy0-aliMarbiHaarbl (YATTBIK aybUINIApYallblUIbK aKaIeMusi-
ChIHBIH brosHepreTukanbik Aakpuiaap UHCTUTYThIHBIH Bepxusukuit EC oHe KaHT KbI3bUILIACHI) KOHE 3MSHKEC-
TepIieH eCIMIIKTI 3USTHKECTEPICH KOPFayIbIH THIMIUTIT1 OOWBIHIIA 3epTTeyep KYPTi3imi. ).

KaHT KbI3pUIIIACHIHBIH KOIIETTEePiH 3USHKECTep MEH aypyJlapAaH KOprayIblH THIMII oaici — Oy Tesimai Oy-
JAHIap.Ibl KYPY, COHBIMEH KaTap TOMBIPAKTHI OHJICY, aybICTIANBI €TiCTI OaKblIay, BEreTalUsIbIK Ke3CHC KOIICTTEP Il
WHCEKTHIUATEP MEH QYHTULMATEPMEH OYPKY jKOHE TONBIPAaKKa TYHIPIIIKTI KOPFaHBILI ITpenapaTTapbid eHrizy. Kop-
IIaFaH opTara KayiIci3 )koHe THIM/II 9ic — OyJI MHCEKTHLMATEP MEH (pyHIHIUATEP paxe jKoHe KaObIK KocaapblHa
TYKBIM Jasipjiay MpoOILECiH/Ie EHIi31IreH Ke3/1e, OCIMIIKTEep IiH HHTOKCHKAIHSCHI.

3epTTeynep KOpCeTKeHCH, IpaXke TYKBIMBIH ceOy Ke3iH/e 6CIMIIKTEpMEH TOIBIPAKIICH a3 OaiJIaHBICATHIH XU-
MUSUTBIK KOPFaHBIC KYpajJapbl KOPFAaHBIII MpenapaTTapbIMeH jka0bicanel. TYKbIM ce0y JKbULIaMIBIFbIHA Oaiiina-
HBICTBI YKAHACY/IbIH JKAIIbI ayaHbI TOMBIPAKKA TYHIPIIIKTENTeH KOPFAHbIC areHTIH KOJIIaHFaH Ke3/e maMame 7,03-
8,04 Mm%, an nakeLAapab OYpKy Kesinae — 10 000 M” Kypaiiapl. SFHH, KAHT KbI3bUILIACBIHBIH KOIICTTEPiH KOPFAY/IbIH
€H SKOJIOTHSUTBIK Ta3a dIici — KOPFaHBIC areHTTepIMEH OHIENITeH TYKBIM ce0y.

TyiiiH ce3aep: KaHT KbI3bUIIIACKHI, Ipake, KaOBIK, apamIIenTep, KypT.

V. V. Polishchuk, A. F. Balabak, J. A. Velicho, I. M. Pushka , M. Yu. Osipov, L. V. Kozachenko

Uman National University of Horticulture, Uman, Ukraine

OBPABOTKA CEMSIH - SKOJIO'HYECKHA BE3OHACHL{I71 n
IOPEKTUBHBIU CITOCOB 3AIIIATHI CA’KEHHHEB CAXAPHOMU CBEKJIbI

Annoranusi. [lonronocuku (Bothynoderes punctiventris Germ.) u npoBonounuku (pon Elateridae) nanocst
HauOONIBIINH yIIepO CBEKIIOCEIOLIeH 0Tpaciu YKpauHbl. DTH BpeauTelu pHu Hea(heKkTHBHOM 3aluTe paccaibl Mo-
I'yT 4aCTUYHO HJIM MOJHOCTBIO YHHUUYTOXKUTH IMOCCBBI CBCKIIBI. IImotHOCTE M PaBHOMCPHOCTDH PACIIOJIOKCHHUSA pacTe-
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HUI YMEHBIIAETCS C MX THONBIO0 M, COOTBETCTBEHHO, CHIDKAETCS YPOXKAMHOCTh CaXapHO# CBEKIHI. [10BpeKICHHEIE,
HO JKUBBIC PACTEHHUS OTCTAIOT B POCTE M PA3BUTUH, YTO TAKXKE HPHBOIHUT K CHIIKCHHUIO YPOXKAHHOCTH CEIbCKOXO035IH-
CTBEHHBIX KYJIBTYP.

IMpoBenensr nccnenoBaHus 3(PGHEKTUBHOCTH 3alIUTHI NMOOETOB OT BpeMTeded B IOA30HAX JAOCTATOYHOIO
YBII@XXHEHUS CBEKJIOBUYHOTO Tosica Buuamnkoi# obmactu (OO0 "Apun") u B IOA30HE HEYCTOWYHBOTO yBIIAYKHEHUS
UYepkacckoii obnactu (Bepxaskuit 9CC NHCcTHTYTa GHOHEPTETHYECKUX KYJIBTYp U caxapHOW cBekibl Hannonams-
Hoii akagemuu arpapubix Hayk (MBIIB HAAH) u Uepkacckuit CAPCHII "UuctutyT cenbekoro xo3siictea" HAAH).

Hawu6onee a3pekTHBHBIM CIIOCOOOM 3aIIUTHI BCXOJIOB CaXxapHOW CBEKIIBI OT BpeIuTelNel 1 O0Je3HeH sBiseTcs
CO3/IaHUE TOJICPAHTHBIX THOPUIIOB, a TAK)KE 00pabOTKa MOYBHI, COOIIOICHHE CEBOOOOPOTOB, OMIPHICKUBAHKUE BCXOI0B
WHCEKTHUIUAAMH U (YHTUIMIAMHU B TIEPUOJ] BEr€Tallui U BHECEHHE B IOYBY I'PaHyJMPOBAaHHBIX 3alUTHBIX Mpera-
paroB. Ho camslii sxonorndecky 6e3omacHbiii 1 3 (HEeKTUBHBINA CIOCOO — HHTOKCHKAIMS PACTEHHUH, KOT/1a HHCEKTH-
muabl M QYHTHIUABI BKIIOYAIOTCS B Jpake W MHKPYCTAILMOHHBIE CMECH B IIPOIECCE MPEANIOCEBHOM MOJATOTOBKH
CEeMSIH.

HcenenoBanus MoKa3aiy, 9TO XUMUYECKHE CPEACTBA 3alllUTHI PACTECHHH, KOTOPHIC MEHBIIE KOHTAKTUPYIOT C
MOYBOW TPH IOCEBE CEMsH Ipake, WHKPYCTUPOBAHBI 3alIMTHBIMK mNpenaparamu. OO0mas IUOIAab KOHTAKTa, B
3aBHCHMOCTH OT HOPMBI BBICEBA, COCTaBIsAeT 0KoJo 7,03-8,04 M” Ha TeKTap 10CEBA CAXAPHOI CBEKIIBI IPU BHECCHUH
IPaHyIHPOBAHHOTO 3aIIMTHOrO CPEACTBA B TOUBY - 444 M, a mpu ompsickuBanmn mocesos — 10 000 m>. To ects,
Hanbosee HKOJOTHYHBIM CIIOCOOOM 3aIIMTHl BCXOJOB CaxapHOW CBEKJIBI SBISETCS IOCEB CEMsH, 0OpabOTaHHBIX
3alllUTHBIMU CPEACTBAMMU.

KuaroueBble ci10Ba: caxapHas CBEKJIa, Ipake, MHKPYCTALHSL, TOJTOHOCHKH, IPOBOJIOYHHKH.
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