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EFFECT OF PESTICIDE TREATMENT OF SPRING WHEAT PLOTS ON SEED YIELDS
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The gain in the yields of spring wheat varieties grown from seeds of fungicide-treated plants
was 0.23-0.36 t/ha; the gain in the yields of spring wheat varieties grown from seeds of insecticide-
treated plants was 0.24-0.31 t/ha. Pesticide-treated parental plants produced seeds with increased
productive capacities: when such seeds were sown, the field germinability increased by 3—5%, and
the plant survival — by 5-7%.
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Introduction. Academician M.I. Vavilov (1962) pointed out that despite the fact changes
caused by different environmental conditions were not inherited in plants, in addressing the issue of
the performance of as variety and product quality, non-hereditary variability was crucial. MM
Makrushin (1994) noted that along with sowing qualities of seeds, plant growing conditions greatly
affected the productive capacities of seeds, when sown in the soil.

M.O. Kindruk et al. [1] thought that the productive capacities of seeds included a wide range
of ideas that different seeds of the same genotype (variety) under the same farming conditions of
trials could give various yields, and plants could differ in phenotypic and economic characteristics.
They highlighted that there was disagreement between scholars and experts concerning the wording
"productive capacities" or "yielding qualities." In their view, both of these terms reflect the same
concept, although in modern literature the term "productive capacities" is most often used.

Well-known researchers in seed production and science have proven that various yields can
be obtained from different batches of seeds of the same variety and reproduction with identical
sowing qualities [2].

Literature review and problem articulation. High-quality varietal seeds, which can ensure
a gain of 0.2-0.4 t/ha in the yields from their offspring, is one of the most important and cost-
effective means to increase the gross grain collection of grain. The absence of pathogenic
microflora is one of the most important prerequisites for obtaining seeds with high biological
properties. Diseases cause great damage to seeds at all stages of their life [3-5].

Many scientists reported significant disease- and pest-inflicted damage to cereal yields and
the effectiveness of plant protection [6—12]. Fungicides applied on winter wheat at the earing onset
were found to increase grain yield by 0.46-0.99 t/ha [13]. The highest yield (6.43 t/ha) was
achieved by spraying variety Myrlena with fungicide Acanto Plus 28, emulsion concentrate (0.75
L/ha). V.Yu. Suddenko and S.M. Kalenska [14] pointed out that that the application of pesticides on
spring wheat varieties Elehiia Myronivska and Simkoda Myronivska increased yields from 0.27 to
0.35 t/ha. The swelling activity of seeds increased up to 6%, the germination energy — up to 3%.

S. Avramenko et al. [15] indicated that the high potential of bread and durum wheats could
be realized via growing them in accordance with technologies involving integrated use of
intensification elements. It is they that should become the basis of modern environmentally friendly
technologies for growing spring wheat.

Significant damage to spring wheat fields is inflicted by FEurygaster integriceps and
Anisoplia austriaca. In parallel, grain damage by mold, fusariosis and other diseases increases,
reducing the laboratory germinability decreases [16].
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In some years in some regions in the south of Ukraine, significant E. integriceps -inflicted
damage to seeds, which reduced the laboratory germinability by 22-67%, was detected [2].

Purpose and objectives. Available literature provides a lot of information about negative
effects of pathogens and pests on wheat yields, but effects of pesticides on the productive capacities
of produced seeds have been very little studied. This prompted us to conduct an appropriate study.
Our purpose was to evaluate the productive capacities of spring wheat seeds depending on the
treatment of plots with fungicides and insecticides.

Materials and methods, experimental part. In the experiments on the productive
capacities of seeds from spring wheat varieties, several indicators were determined. The swelling
activity of seeds was determined by M.M. Makrushin’s method [17]; the germination energy,
laboratory germinability and 1000-seed weight were determined in compliance with State Standard
of Ukraine DSTU 4138-2002 [18]. The strength (intensity) of the initial growth was assessed I.H.
Strona’s method [19]. The coleoptile length was measured in accordance with the method of
morphological analysis of seedlings [20]. The number of radicles was also counted in accordance
with the method of morphological analysis of seedlings [20].

Seed samples from the plots, where in the spring-summer at different stages of
organogenesis fungicides Soligor 425 EC (1.0 L/ha; active ingredients — prothioconazole,
tebuconazole, spiroxamine), Akula (0.6 L/ha; active ingredients — carbendazim, flutriafol) and
insecticides Fas (0.15 L/ha; (active ingredient — alpha-cypermethrin), Karate Zeon 050 CS (0.15
L/ha) (active ingredient — lambda-cyhalothrin) had been applied and the highest significant gain in
the yields had been achieved, were tested in the field experiments for productive capacities.

The experimental plot area was 10 m?, in six replications. Seeds were sown with a seeder
SN-10Ts after soybean with a seeding rate of 5 million germinable seeds per hectare.

The farming techniques in the experiments were traditional and met the zonal
recommendations for the Right-Bank Forest-Steppe of Ukraine [21], except for the parameters
under investigation.

The field experiments were carried out in accordance with the method of the state trials of
plant varieties [22]. The yields were harvested with a combine Sampo-130. The bunker weight of
grain was converted to a yield per hectare, with due account for impurities and adjustment for the
water content of 14% (DSTU 4138-2002) [18]. Experimental data were statistically processed in
special software packages (Excel, Statistica 6.0).

Results and discussion. In 2018, the weather during the growing period of spring wheat did
not favor a high yield. A small amount of precipitation in the “sowing-seedlings” period delayed
germination and made seedlings uneven. Scarce precipitation during the entire growing period of
spring wheat decreased the yields. In 2019, the weather negatively affected the yields, output of
grade grain and 1000-seed weight. This was attributed to small amounts of precipitation during the
“sowing—seedlings” (2.3 mm), “earing - milky ripeness” (32.0 mm), “milky ripeness — wax
ripeness” (5.5 mm) and “wax ripeness — threshing” (12.0 mm) periods. The 2020 weather was not
entirely favorable for a high yield. The increased average daily air temperature in the “sowing-
seedlings” (7.6°C) and “seedlings — earing” (13.8°C) periods and insufficient amounts of
precipitation of 4 mm (the multi-year average is 50 mm) and 149 mm (the multi-year average is 150
mm) during these periods delayed the growth and development of plants. In the “milky ripeness -
wax ripeness” period, the precipitation amount was 25.9 mm (the multi-year average is 50 mm),
and in the “wax ripeness — threshing” period there was no precipitation at all. In the “milky ripeness
- wax ripeness” and “wax ripeness — threshing” periods, the average daily air temperature was
similar to the multi-year average.

Under the action of fungicides and insecticides, seeds with increased productive capacities
were formed on parental plants. When such seeds were sown, the field germinability increased by
3-5% and the plant survival — by 5-7%. Thus, the treatment of spring wheat seed plots with modern
fungicides and insecticides significantly improved the phytosanitary condition of the plots,
increased the yields of this crop and the quality of seeds. Under the action of these agents, seeds
with high productive capacities were produced. The results of evaluating the productive capacities
of seeds grown in 2018 and 2019 in the experimental plots, which at organogenesis stages VI, VIII
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and X were treated with fungicides Akula (0.6 L/ha) and Soligor 425 EC (0.6 L/ha) and insecticides
Fas (0.15 L/ha) and Karate Zeon 050 SS (0.15 L/ha) are summarized in Table 1.

Table 1
Productive capacities of spring wheat seeds depending on the treatment of parental plants
with fungicides and insecticides, t/ha (2019-2020 average)

MIP .
* % sk
MIP Zlata Bozhena Raiduzhna** Diana
Z g g e
Pesticide (Flose), = s g g
organogenesis stages s © < © < © < <
= Q = ) <= ) = Q
- = = 8 = 8 = =
T 2z 3 23 3 25 3 &g
> + S > + = > + S > + S
2019
Control (no treatment) 3.28 — 3.23 — 3.14 — 3.00 —
Akula (0.6 L/ha)
IV + VI +X 354 026 350 027 339 025 320 0.20
Soligor 425 EC (0.6 L/ha)
IV + VIIIEX 356 028 352 029 337 029 319 0.19
Fas (0.15 L/ha)
IV + VIII £X 359 031 358 035 344 030 322 022
Karate Zeon 050 SS (0.15
L/ha) 360 032 355 032 342 023 325 025
IV + VI +X
LSDgs 0.23 0.24 0.22 0.18
2020
Control (no treatment) 3.18 — 3.80 — 2.90 — 2.80 —
Akula (0.6 L/ha)
IV + VI +X 350 032 414 034 3.18 028 3.06 0.26
Soligor 425 EC (0.6 L/ha)
IV + VITIEX 362 044 417 037 325 035 314 034
Fas (0.15 L/ha)
IV + VI £X 348 030 40 030 3.17 027 3.07 0.27
Karate Zeon 050 SS (0.15
L/ha) 346 028 395 032 315 025 3.09 0.29
IV + VI +X
LSDgs 0.26 0.28 0.23 0.20
Average
Control (no treatment) 3.23 — 3.52 — 3.02 — 2.90 —
Akula (0.6 L/ha)
IV + VII +X 352 029 382 031 328 026 313 0.23
Soligor 425 EC (0.6 L/ha)
IV + VIILLX 359 036 384 033 331 029 316 0.26
Fas (0.15 L/ha)
IV + VIIT +X 354 031 380 029 330 028 314 024
Karate Zeon 050 SS (0.15
L/ha) 353030 375 024 327 025 317 0.27
IV + VIII +X
LSDgs 0.26 0.23 0.23 0.21

Note: * spring bread wheat; ** spring durum wheat.
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On average for the two years, the gain in the yields of spring wheat grown from seeds of
fungicide-treated varieties MIP Zlata, Bozhena, MIP Raiduzhna, and Diana amounted to 0.23—0.36
t/ha. The gain in the yields of spring wheat grown from seeds of these insecticide-treated varieties
amounted to 0.24—0.31 t/ha. MIP Zlata gave the largest gain (0.36 t/ha) in the yield (in the control
its yield was 3.23 t/ha), when treated with fungicide Soligor (0.6 L/ha). Bozhena and MIP
Raiduzhna also gave the largest gain (0.33 t/ha and 0.29 t/ha, respectively) with Soligor, while their
control yields were 3.52 t/ha and 3.02 t/ha, respectively. Diana, with the control yield of 2.90 t/ha,
gave a larger gain when treated with insecticide Karate Zeon (0.15 L/ha).

In 2020, slightly better yields were achieved after the fungicide treatment of parental plants,
while the insecticide treatment was more beneficial in 2019. Thus, in 2019, MIP Zlata and Diana
gave the highest yields after their seeds had been treated with Karate Zeon; Bozhena and MIP
Raiduzhna - in the Fas experiments. In 2020, the highest yields were obtained after seeds had been
treated with fungicide Soligor.

Given the conflicting views on the relationships between individual quality indicators and
productive capacities of seeds, we evaluated such correlations in the experiments on the influence
of abiotic and anthropogenic factors on the sowing qualities and productive capacities of spring
wheat seeds in 2019-2020. There were moderate correlations between most of the studied quality
indicators and productive capacities of seeds (Table 2).

Table 2
Correlations between quality indicators and productive capacities of seeds (average across the
varieties for 2019-2020)

Quality indicator r+m
1000-seed weight, g 0.41+0.088
100-corcule weight, mg 0.52+0.082
Swelling activity, % 0.52+0.122
Germination energy, % 0.55+0.120
Laboratory germinability, % 0.40+0.125
Viability, % 0.26+0.133
Germination vigor, % of germinated seeds 0.71£0.137
100-wet sprout weight, g 0.43+0.127
100-wet radicle weight, g 0.70+0.136
Number of radicles per sprout 0.68+0.120
Morphological score of corcules 0.54+0.135
Macroinjuries of corcules (corcule staining), % -0.79+1.830

Multiple correlation coefficient Muoxunauit (for the 15 above-listed 0.87+0.150
indicators)

There were strong positive correlations between the productive capacity, the number of
germinated seeds, number of radicles per sprout, sprout weight and multiple index; there was a
negative correlation between the productive capacity and macroinjuries of corcules. Therefore, to
more objectively assess the productive properties of seeds, in addition to the indicators specified in
the State Standard of Ukraine (DSTU 2240-93), we think that in some cases it is expedient to
determine indicators that strongly correlate with productive capacity. They are easily determined
and can be used by seed inspections as additional indicators characterizing the quality of seed.

Conclusions. The results indicate that the treatment of vegetating plants of spring wheat
varieties in seed plots with fungicides and insecticides is a reliable way to obtain seeds with high
productive capacities. On average for the study years, the gain in the yields of spring wheat grown
from seeds of fungicide- or incecticide-treated varieties MIP Zlata, Bozhena, MIP Raiduzhna, and
Diana amounted to 0.23-0.36 t/ha. To more objectively assess the productive properties of seeds, in
addition to the indicators specified in the State Standard of Ukraine (DSTU 2240-93), we think that
in some cases it is expedient to determine indicators (number of germinated seeds, number of
radicles per sprout, sprout weight) that strongly correlate with productive capacity.
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BILTHB O5POBKH ITOCIBIB ITIIEHHALI APOI TECTHIIHJAMH HA YPOXKAHHI
BJIACTHBOCTI HACIHHA

Hemunor O.A., Cipomran A.A., Kapynenp B.I1., 3aima O.A., JlickoBcbkuit C.D.
MupoHniBcbkuii iHCTUTYT nneHui imeni B. M. Pemecna HAAH, Ykpaina

Beryn. OgauM 13 HallBaXJIMBIIINX 1 €KOHOMIYHO BUTITHUX 3ac00iB 30UIBIICHHS BaJOBHUX 300piB
3epHa € COPTOBE BUCOKOBpOKailHE HACIHHA, 3[]aTHE JaBaTH MPUPICT YpO’Kal0 B MOTOMCTBI 10
0,2-0,4 1/Ta.

Meta. BuBueHHsI BpO)KaiHMX BJIACTHMBOCTEH HACIHHS IMIIEHUIII SPOi 3aJIe)KHO BiJ 0OpOOKH TOCIBIB
¢GyHTIIHIAMH Ta IHCEKTUIHIAMH.

Martepiaan gocain:kenHsi. B gociigax mo BUBUEHHIO BPOXKAMHHMX BIIACTUBOCTEW HACIHHS COPTIB
NIICHUII SPO1 BUBYAIM IUTHH PAJ NOKA3HUKIB: aKTUBHICTD KUIBYEHHS, €HEPTil0 MPOPOCTAHHS,
71a00paTOpHY CXOXKICTh, CHIy IIOYaTKOBOTO pocTy, JIOBXHHY KOJIEONTHIE 1 KUIBKICTb
3apOJIKOBHX KOPIHINB. 3pa3ky HACIHHS BapiaHTIB JOCIIMIB JIe¢ BUBYAIH MPSAMY Jif0 MECTUIIUIIB
Ha YpOXKaWHICTh 1 OTPUMYBAITH HaI/I61J'II>H_Iy JIOCTOBIpHY i npn6aBKy BUIIPOOOBYBAN B
MOJILOBOMY JOCIHI/Ii Ha BpOKaiHi BIacTUBOCTI. [lmoma mocmiqaux IiasHOK cTaHoBmia 10 Ve y
niectupa3oBiit moBropeHocti. CiBOy mpoBoaunu ciBankor CH-10L] nmo momepeaHuky cost 3
HOPMOIO BHCIBY 5 MJIH CXOKMX HACiHMH Ha TeKTap. Y HAcCiHHs MIICHHUII Spoi, BUPOLUICHOTO Ha
nocmigHux ainsHkax, ski Ha VI, VIII ta X eranax opraHorenesy oOpoOmnsinu QyHrimumaMu
Axkymna (0,6 n/ra) 1 Comnirop 425 EC (0,6 n/ra) ta incexktuuunamu ®ac (0,15 n/ra) 1 Kapare 3eon
050 CS (0,15 n/ra) mpoBoaMIAM BHUBYEHHS ypOKaWHUX BiacTuBocTeil. JlocmimkeHHsS
3aiicHioBasid Ha coptax MIII 3nata, boxxena, MIII Paiinyxna 1 [liana.

OOroBopeHHsl pe3yJbTaTiB. 3a POKU JOCITIKEHb MPUOaBKa BPOKalfHOCTI B COPTIB MIIEHUIII SpOT
y MOTOMCTBI BiJl BUCIBY HACIHHS 13 BCiX BapiaHTiB 00pobneHux ¢yHrinugamu crasosuna 0,23—
0,36 1/ra, incektummaamu — 0,24-0,31 1/ra. Ilim nieto 3aco0iB 3aXUCTy Ha MaTEPUHCHKUX
pociuHax (QopMyBajocs HACiHHSA 3 MIABUINEHUMH BpPOKAWHUMHU BIIACTUBOCTSMH TMPU BHCIBI
SKOTO 3pOCTalU MOJIhOBA CXOXKICTh Ha 3—5 %, BUKUBaHICTh pociuH Ha 5—7 %.

BucHoBku. Pe3ynpTaTu mpoBeAEHUX IOCTIIKEHb CB1YaTh, MPO T€ M0 OOpOOKa BETETYIOUHX
POCIMH COPTIB MIICHHUINl ApOoi HAa HACIHHUIBKHUX MOciBaxX (yHTiIUIAMHU 1 THCEKTUIUAAMU €
HQTIHAM 3aX0JI0M OTPUMAaHHS HACIHHS 3 BUCOKUMH BPOYKATHUMHU BJIACTUBOCTSIMH.

Kniwowuosi cnoea: mieHulls, ypoxXalHICTb, TOCIBHI SIKOCTI, (YHTIIMIA, I1HCEKTHUIIUIH,
ypO’KaiiHi BIaCTUBOCTI HACIHHS

BJIHAHHE OBPABOTKH ITOCEBOB ITIHIEHHITBI APOBOH ITECTHITHIAMH HA
YPOKAUHBIE CBOHCTBA CEMAH

I meinoB A A., Cupomran A.A., Kasyner B.I1., 3auma A.A., JIuckoBckuit C.O.
MupoHoBckuii uHCTUTYT miueHunsl umenu B. H. Pemecnio HAAH, Ykpanna

BBenenue. OIIHI/IM U3 BaXHEUIIUX M KOHOMMYECKH BBITOJIHBIX CII0CO00B YBCINYCHUSA BaJIOBBIX

cOOpOB 3€pHa SIBISETCS COPTOBBIE BBICOKOYpOJXKailHble CeMeHa, CIOCOOHOEe AaBaTh MPUPOCT
ypokas B motomctBe 10 0,2—0,4 1/ra.
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Heas. V3yueHnne ypokaiHBIX CBOMCTB CEMSH IILIEHHIBI SPOBOWM 3aBHCUMOCTH OT OOpabOTKH
IIOCEBOB (DYHTUIIUAaMU ¥ HHCEKTHLIUAMH.

Marepuansl HCCIeA0BAaHHA. B ombITax MO WM3Y4EHHUIO YPOXXKAWHBIX CBOMCTB CEMSH COPTOB
NIICHULBl SPOBOM W3y4alu LEJbIA psj IOKa3aTelIel: AaKTMBHOCTb KWJIBYEHHS, JHEPIHIO
popacTaHus, J1a0OPaTOPHYIO BCXOXKECTb, CHIY HAYaJbHOIO pPOCTA, UIMHY KOJECONTHIE U
KOJINYECTBO 3apOJbILIEBBIX KOpPEUIKOB. OOpa31bl CEMsSH BapUAHTOB OIBITOB IJ€ U3Y4aJIH MPSIMOe
JIeiCTBUE TECTUIMIOB HAa YPOXKAMHOCTD U MOJIYYadd HauOOJbIIYI0 JOCTOBEPHYIO €€ MPHOaBKY
WCHBITBIBAIA B IIOJIEBOM OIIBITE Ha YypoXalHble CcBoOWcTBa. [Imomans ONBITHBIX Y4YacTKOB
cocraBmsia 10 m* B niecTukpatHoil nmosropeHocTd. CeB mpoBoaunu cesiikoit CH-10L0 mo
IIPEIUIECTBEHHUKY COSl C HOPMOM BBICEBA 5 MIIH BCXOXKHMX CEMSH Ha T€KTap. B ceMsH mnieHnIbl
ApOBOM, BBIPALLICHHOIO Ha ONBITHBIX ywactkax, Ha VI, VIII m X »3rtamax opraHorenesa
obpabateiBasin pyrrunmaamu Axyna (0,6 n/ra) u Comurop 425 EC (0,6 51/ra) 1 HHCEKTULIUIAMU
®ac (0,15 n/ra) u Kapars 3eon 050 CS (0,15 n/ra) mpoBoauIN N3y4eHHE YPOIKAWHBIX CBOWCTB.
Uccnenosanus nposoaunu Ha coptax MUII 3nata, boxxena, MUII Panyxxnas u Jluana.

OO0cyxknenune pe3yjbTaToOB. 3a TOABI MCCIEOBAHUIN NMPHOAaBKa yPOKAWMHOCTH y COPTOB MIIEHUIIBI
SApOBOIl B IOTOMCTBE OT IIOCEBAa CEMSH W3 BCEX BApPMAHTOB OOPaOOTaHHBIX (QyHrUIUAAMU
cocraBmsina 0,23-0,36 1/ra, uacexktuiuaamu — 0,24-0,31 1/ra. [log aeiicTBreM CpeACTB 3alIUTHI
Ha MAaTepUHCKUX pACTEHUSAX (OPMHUPOBAIOCH CEMSH C MOBBIIIEHHBIMU YpPO’KalHBIMU
CBOMCTBaMM IpU IOCEBE KOTOPOrO POCIM IOJieBas BCXOXecTb Ha 3—5 %, BBDKMBAEMOCThb
pactenuii Ha 5—7 %.

BbiBoabl. Pe3ynbTaThl IPOBENEHHBIX MCCIEIOBAaHUN CBUAETEILCTBYIOT, O TOM, 4YTO 0OpalOoTka
BEreTUPYIOIIUX PpACTCHMM COpPTOB IUICHHUIBI SApPOBOM HAa CEMEHOBOAYECKHX II0CEBAX
(GyHruIUAaMM U WHCEKTULUJAMH SIBIISIETCS HAJEKHBIM MEPONPUATHEM IOJYYEHUS CEMSH C
BBICOKMMM YPO>KalHBIMHU CBOWCTBaMHU.

Kntouesvle cnoea: mineHuna, ypoxXalHOCTb, TIIOCEBHBIE KauecTBa, (YHTUIUIDI,
IHCEKTUIUIH, YPO'KaWHBIE CBOWCTBA CEMSH

EFFECT OF PESTICIDE TREATMENT OF SPRING WHEAT PLOTS ON SEED YIELDS

Demydov O.A., Siroshtan A.A., Kavunets V.P., Zaima O.A., Liskovskiy S.F.
The V.M. Remeslo Myronivka Institute of Wheat of NAAS, Ukraine

Introduction. High-quality varietal seeds, which can ensure a gain of 0.2-0.4 t/ha in the yields
from their offspring, is one of the most important and cost-effective means to increase the gross
grain collection of grain.

Purpose. To study productive capacities of spring wheat seeds depending on treatment of fields
with fungicides and insecticides.

Materials and methods. The following indicators were evaluated: swelling activity, germination
energy, laboratory germinability, initial growth strength, coleoptile length and the number of
radicles. Seed samples that after pesticide treatment had showed the best results were tested in
field experiments for productive capacities. The experimental plot area was 10 m?, in six
replications. Seeds were sown with a seeder SN-10Ts after soybean with a seeding rate of 5
million germinable seeds per hectare. Spring wheat seeds produced in the experimental plots,
which were treated with fungicides Akula (0.6 L/ha) and Soligor 425 EC (0.6 L/ha) and
insecticides Fas (0.15 L/ha) and Karate Zeon 050 CS (0.15 L/ha) in organogenesis stages VI,
VIII and X, were evaluated for productive capacities. The study was carried out on varieties MIP
Zlata, Bozhena, MIP Raiduzhna and Diana.

Results and discussion. Over the study years, the gain in the yields of spring wheat varieties grown
from seeds of fungicide-treated plants was 0.23—0.36 t/ha; the gain in the yields of spring wheat
varieties grown from seeds of insecticide-treated plants was — 0.24-0.31 t/ha. Pesticide-treated
parental plants produced seeds with increased productive capacities: when such seeds were
sown, the field germinability increased by 3-5%, and the plant survival — by 5-7%.
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Conclusions. The results indicate that the treatment of vegetating plants of spring wheat varieties in
seed plots with fungicides and insecticides is a reliable way to obtain seeds with high productive
capacities.

Key words: wheat, yield, sowing quality, fungicides, insecticides, productive capacities of
seeds
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