ISSN 2415-3354 (Print) ISSN 2415-3362 (Online)

NONTABCbKOI OEPXABHOI ArPAPHOI AKAQEMII

' Marepiam Apyxno e Hay koso-gupoduieanii
MOBIMN OPUTIIEANIE ~ daxonnii wypuaa
YRPATHCHEOI0 T3 @081/ LKoo 2022, X2 3 (106)

BICHHK
IIOATABCBKOI
JEPIXABHOI
AT'PAPHOI

AKATEMII

BULLETIN
OF POLTAVA
STATE
AGRARIAN
ACADEMY

Anpeca pegakuii: JACHOBHHK -

36003, m. Honraga, Horrascsknil pepacasanii

syn I'. Crosopom, 173, arpapiuil ynigepenrer

Hommase knil aepacannnii Bumerves s rpyans 1998 poky.
arpapHuii yHiBepenTer, CRIOITRO NP0 ACPHABHY POECTPAIIO
PeAaRILANO- BB I B KB Ne 17244-6014 [P pin 21.10.2010 p
e-mail: visnykia pdaa.edu.ua

http Ziwww. pdaa.edu.ua O «Bicmik HNorrapcs kol qepacasnor

hitps:idoi org/ 1031210 visnyk arpaprol akapemiin, 2022




IMICT

CUTMCBKE MCMOJAPCTBO. POCITHHHHUTBO

M weanie C) ML, Hlpuess O 00, baeaw A, 8, Wleavesnico 58, JaponA {.i‘l’_ktiumwi:npm:qt
Ta PFEEHTEY COHALTHHKA BNCHHG B0 Sionpenaparis . .. S .

Firdhrmnuginay A, M. Ohoodum Boc Ti Opany RAHHA COPTORIER o0 Ve iB Ta ypoaail oeTi ool B ‘_'r'u[nml

Kpureopyxe T M., Twgeinie 8. M, Maxaoss 5. € Binms cTpecoBiy ys08 CopoloBHINa HA
ATy RAHIEN THOKATH K | B SKOCTI B[ A COPTIR IHDe G onsaoil oene kg il [TonTase kkors

RPN 1T A TP Y B PEHTETY .

Pipenremaa O, 8, Tingessar M. 8, Moo 0 00 Pea s i o0y K THRBOTD TSI BTY KYEYPYITH 38
TRV RO HE BT RIBEOCH HH Py ITTOQi B Ty .. S

Cpawwa I C, Fawap 8. 8 OcobnusocT i upsiyRa HHA |HIHRTYATEHO EPROIYETHEHGCTI POCITHH O

(e e Rigriala Moench, ) 52 pianol 2berme e | C/Tesee HTAMN M CPEU LB SR TSHHN

Bevame O M., Posckoe A 0. Bionorivia spomaiiHicT b 30Ea TRETHER NS GFHMOND 18 [ THHY

Bl [T 16 PeCITIRC] BHOTO BHOO: HHA 100pus | mirsuencs v [lismiywosy Cremy Y spaiin ...

Kocee . 11, boeoapesnae K0, Y 10K eiiesee 1 Soaor T Tesisisn nupemnymanis

BCTAPATYCY T8 KPAITHHEEOTO F0omeiiA Ba e WEPaHH. ...

Hocneros I A, Kosawenso M. 1L, Hewmaperso HL 1L, Gapabess O 8., Kepoyw M A, Sheisos | 0
Ehe kT HBH IC Th 8CT0C YR HHA t]J:anumm W HUBCT | TICNCHIEL | OCEHsB0T BT IS H YR Y

Tpwayd O, 8., oo 8. 8., Kapense O M., SBapatom O, 8, Kopomcesa !, 8, e K8,

Hiv s M cHHA BHCOKD LMY ETH BHHY. COpTIiE rpedky B 1ol [linneuworo Jlicocremy Y kpaim. ...

CLUIBCBKE NOCIOJIAPCTBO. EKOJIOINTA

Thicapesue 8. M., Mucapenco 118, iyaveio M. A, Memaoow 8. 8, E‘a:'.ufmﬁ- war .0
ATTOTEN HITHT TN T PN AL B0y RIKOMICT I BOOTH,. S

Peenrierwe A. L J1ocni e HHA BPOUTHBOCTI [0 KIL ST HYUHIN B0 0H PIUKDBOTD CTORY mﬁu-c:mu
Hel BACH [LAK © TANDTO [MSRTEY .

CLIECEKE MCTIOJAPCTREO. TEAPHHHHITBO

bima 8. &, Mepnoag 17 8. Jocn THCHEA 3 MIBOKBCIOTHIN CKIALY MONME 0TpHEaR0Te B Kipeskii,

Bimmmgukiih ma Yepkacuwiil ofnac Ty S5 ¢ o s " S SR .o

Bamgenine 11 A, Cyxme . 8. Deseamonorixi ocodnHeos Ti CEHEC i Prymms FesoTHIN. .o,

Teaarnos 8. 00, Jaeywa ST 8. ﬂ.-rmqe.-r.m-,d 2, Kowwe TM., P}w.-r.mf' .ﬂ'anIHIILI_I‘:IIH:I fines
HH ALY B EIE CHIEOK | KITyRLLn .

BETEPHHAPHA MEJIHITHHA

Cacnnagd'vaa 8.0, .F.'lr.lr.fﬂ:'draH ., Mersinoups 8. 8, ﬁc;uudmr.m{" ] I'nhm'mplmr 1LITYH Kb
KIELLIKEI M, T T . B eyl orrhenl y enimi

Kigmowe (1 5, T.mmpmr.mﬂ B, [Hepene T M, feiowee 8 M dvisionoriomedl cramye codflak npu

sToCy R porory | loumrancukord B odi Ty @ mpndm pycimng eRTEpITY s
Kppuipw ey (0 8. Toamepenim 1a miarsoct o g podh i pioty eodar v sicri [onmaea .

Tapipcanti UM, ‘Imw-h;gaarm [AYS prumnmn yullkt- RN COAKH 1 dul-lll I N
{0 T 1 T TEpaTYPH).. . —

I8

el

4l

59

102

LT

124
130

137

e 3+ 2022 + BICHVK MonTascesao| RepeagHo] arpapHo| anapea|



CiNbCBKE MOCNOOAPCTED. POCAWHHWLTEO

BULLETIN OF POLTAVA 55, 2415.3354 i
STATE AGRARIAN 24153362 (Crive]

&fﬂﬂfm\’ i e i ko, s L ik

orlginal article [UDC 6331163295 | dol: 1031200 visny k202 203,08
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Loy, L (20220 Eficiency af the application af fingicides in the polecion af
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Hoow 1 Ciee

Leal and srem infections af winfer wheal planis result In a decrease in the suwrface area af the
Teaves and imtensity of photosynthesis during  spike developmens and grain filling, which negasively
affecis produciiviny of the crop. It regicives high-gualing moniforing of pofesanifary conditions af
agrocenaoses anad  implementaiion of apprapriale  prefecfion  measwres. fh case of  inlensive
developarent af diseases, the wse af  fongicides i5 wareaniea. Their assovisrent i continwously
updared. Thus, the aim of the research was fo establish the apiimal rerms af application af fingicidexs
fe prasect winter whear from dominans sposs. Research was carried our during J020-2021 in the
Podrave region according lo genevally accepred methods of fTeld and labovarory researeh on rhe
effectiveness of fungicies, It was established that the dominans feal and stem infections in winfer
wilrgrl agro enases were seproriosiy and pyrenophoresis, During the researeh, the effec iveness of one
and fwe applicaiions of e following fungicides againss a complex af aiseases af leaves and spikes
wark  sidied: Exeilap 250, ke jpropiconazale, 250 g0 — miazede dervivagves; fmpacr K ks
(fTurriapod, 1I7.5 g0 + carbendazim, 250 g/} — winzole derivaiives + benzipidazoles: Elanis fia
F38 ES, ke, jsolatensl, 8333 g/l + propiconazole, 208 33 g/ + cyproconazele, 66,67 g/l The use of
ordern fiurgicides provided effecove prorecnion of the plvasosyntherie surface of winfer whear planrs
Srom damage By seplovia and pyrenophoreus spois. In addition, the sidied compeunds showed o
proiteaiic ed plivsiodeg ical effect due to phorasynriesis prolongarion {greening effecn), which pasitively
affeciea the graim proauciiviny af planis and the rechnological guality of grain. The highest rechnical
and economic eficiency was registered in growps with one anda rwo applications of  fimgicide Elanes
Rig 358 EC, ke Upon analvsis of abfained data, ene can assime thar efficlency of ane appli cafion of
Siengicides during the period of emergence into the nibe exhibits profeciive ansifingal activity of the
conrprenid while rwe applicarions exhilbir a therapeusic effecr.

Keywords: winier wieal, seproviosis, pyrenophorasis, efficiency af fungicides, intensity af disease
developarens, active subsranees of fogicides.
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Intradhsetion

The current siuation on the world grain market has shown that Ukraine is an impertant component of the
wior ks foodd secunity, Therelore, problens related 1o ensuring the Cull realization of the productivity potential
of gram crops nesd more attention. Infections disemes are one of the remons that negatively affect gram
praductivity, Pathegenic organizsms alTec W1'r:i11 plants throughout the growing season and remain a factor of
n:pfrw: impact even afler harvest |1, 12, 15, 21, 23], One of the consequences of the molen
transformation of climatic conditions |5111= muhlmf af paﬁuj_imls. complexes [7, 8, 10, 19]. This especially
apphﬁ {0 pathogens, the functioning of which leads & a decrease in the surface area of leaves and miensity
of photosynthesis during spike development and grain Alling [2, 15, 21]. This problem requires constani
manitering of the variely of fungicides and the sudy of new passibilities of chemical protection of plam;
againd diseases, taking inke aceount the genera| phylsanitary condition of ¢rops and the srwhre of the
pathegenic complas [8]. The variely of fmgicides recommended for use on grain crops in Ukraine is quite
wide and includes active substances from various chemical groups with contact and sysemic effects on
pathogenic structures [18]. At the same time, fungicides from the same chemical group differ in a number of
important parameters, such as the rke of use, species specialization in relation 1o pmhug_i.:m mirbality i the
plant basly, the principle of biochemical action on pathogenic organizms, and the risk of rsistance, ¢e [ 14].

Currently, the wor kl market of fungicides offers a wide range of preparations for use on grain crops, the
vast majonty of which are characierzed by systemie and contaci-sysiemic actiaty. However, a small
number of modem fungicides eshibit contact mechansm of action | 16, 18], Based on peculiariies of
maohility of active substances, the nature of interaction of fungicides with pathogens is manifesied =
provective or therapeutic. Active substances with systemic or local-systemic mode of mobility and a onc-siie
type of biochemical effect on pathogenic organisms exhibit therapeutic effects and pose a risk of
deve lopment resistant populations of pathopgens [ 14].
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The specified features of modem active substances of fungicides provide farmers with a wide selection of
compounds For wse i each specific phyosanitary siwation. On the other hand, it requires a desp
understaning of active substances and deiermination of optimal terms and frequeney of ineating crops with
them. Cumently, the application of fungicides duning flowenng and grain flling 15 considered the most
effective against leal disexses [3, 4, 20]. Conral of prrenophorosis and seploriosis in cereal crops ing hides
one i three fungicidal treatments, depending on the spread and intensity of the infection in the agrocenosis;
the eptimal period forthe frst treatment lasts from the phase of tillerng to spike development |5, 9.

Purpose amd goals. The purpose of the research was to cstablish the optimal terms of fungicide
application 1o predect winker wheat agaimst dominant spois,

Materials and Methods of vesearch

The research was conducted from 2020 w 2021 on & farm in the Poliava region, Winter wheat of the
Hlagodarka (deska variety was chosen as the research object. Traditional methods of fizld and laboratorny
research were wsed 0 study the elfeciency of ungeides ogether with generally aceepted methods and
deiermination of the main indicaiors of the phyiosanitary staie of the agrooenosis { intensitg/'de groe of disease
development) [13]. Experimenial plots with a registered area of 20 m® were allocated in preduction sowing;
the experiment wis repeated three times, Dividend Star 036 FS dks, L0 was used For pre-sowing
ireatment of winter wheat seeds; the herbicide Granstar Gokd v.g., 25 g'ha was wsed o contrel weads in the
tilkering phase . The study groups had either ene fungicide application {emergence inke the tube) or two
applications {emergence inde the tube and Howering).

The rsearch examinad technical efficiency of Tungiekles agamst a complex of disemes of leawes and
apikes with one o two applications; Esculap 250, k e, (propiconazake, 250 g/1) — iriazok derivatives; Impac
K, ks {Flumafol, 1175 gl + carbendazim, 250 g/T) — tnazok derivatives + benzimidazoles; Elatus Fia
358 ES, ke, (solatenol, 8333 g/l + propiconazale, 20833 g/ + cyproconazole, 66,67 gl) — derivatives of
carboxamides and wiazeles [17).

Research Resulis and Diseussdon

According 10 the resullz of phytosanitary monitering of agrocenoses of winter wheat of the Blagodarka
(udeska variety in 2020-2021, the dominam iypes of leal and stem infections were seploriosis and
pyrenaphoresis, the imbensity of which in the phase of milky grain mawmriy was 265-33.5 % and H4—
1.6 %, respectively, Thiz kwl of dsease manifestation, in our opinien, made it possibke © conduct an
objective evaluation of the efficiecy of fungicides (Tables 1 and 2).

Table | shows experimental data for 2020,

1. Development af Diveaves of Winter Wheot with o Use of Fungicides

(Blagodarka Odeska Variety, 2020)
The u:f;n:ml'dlm nical
. Rate of use, eni Technical elliciensy, %
Grougs I'h in the phase of milk maturity, %o 5
SCPIOTI0EE pycnophoroas | sepiorosis | prenopharosis

Comninel 26.5 LRl - -
Esculap 250, ke * [ K] 312 B2 6 K]
Esgulap 250, ke ** {5 545 2.2 7T 7312
Impact K 3675, ks * [ 94 18 642 655
Impact K 3675, ks ** 1.0 EE 1% 194 e
Elalus Ria 358 LS, ke 0.5 54 15 9.5 T2
Elius Ria 358 BS ke ** .5 A 1.7 [EE] Hib|

M Biws B3 24

Newe, *one application during the period of emergence into the tube; **two applications during the periad
of emergence e the ube and Mowering,

The data presenied in Table 1, shows that all studied groups that used fungicides had a significant
decrease in the development of infection, both septoriosis and pyrenophorosis i 220

[n conirel group, the kevel of winier wheat plants damage with septoriosis was 265 %. One application of
Esculap 250, k.e. reduwoed 1t to 9% %, providing a fechnical efficiency of 62,6 %. Two applicatons of this
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fungicide increased the level of technical efficiency 1o 77.7 % while septoricsis imtensity was reduced 1o
5.9 %, These results wene the worst among the studied drugs.

The highest antifungal activity under these conditions was demonsirated by the fungicide Elatus Ria 358
EC, ke, which provided a reduction in the development of seploriosis io 5.4 % with one application and
3. % with two applications. The level of technical efficiency was 795 and 85 9 % reapectively.

The drug Impect K 367 .5, ks, showed intermediate results with Tairly high efficiensy. The develspment of
seploriosis was hmited to %4 % with one application while technical efficiency was 642 %, Whereas, two
applications of this fungicide resuled in 794 % technical ef ficiency and 5.5 % damage of the plani leal surface.

In 2020, the manifestation of pyrenophorosis in the conirol goup of winier wheai planis of the
Blagodarka Odeska variely was noded at the lewel of 84 % during the period of milk ripeness. One
application of fungicides in the phase of emergence into the wbe reduced the level of discase deve kipment
by 2635 times, and the aifected area of the leaves was reduced by 3 8-4.9 times with two applications. The
bes resulis were ako shown with Elatus Ria 358 ES, ke, the technical eflickney of which reached 702 %
with ene application. The second application provided a level of technical el iency of 80.1 %o,

Spraying planis with the drug Impact K 367.5, ks. showed somewhat worse results with technical
efficiency of 5.5 %% with one application and 779 % with two applications, respoctively.

Suppression of the development of pyrenophorsis on winier wheat planis with Esculap 250, ke, was the
least effective, Thus, one application of this fungioide showed 61.5% eMciency while two applications
resulied m 732 %

The hydrathermal conditions of 2021 provoked more intense development of pyrenophorosis in the
penod of milky grain ripeness = 106 %, the mensity of damage o planis by septonosis under these
conditions was 33.5% (Table 2). The data presented in Tablke 2 shows that the change in the intensity of
dizease mamifestation 1o some extent affected the level of ef fectiveness of fungicides, but the general trend of
their antifungal activity remained unchanged.

The drug Elatus Ria 358 EC, ke showed the highest fungicklal activity against the infectious sructunes
of pathogens of both types of leal and stem infections, One application decressed the development of
sgplonoss to 6.2 % and pyrenophorosis 1o 32 %, providing dechnical efficiency of 1.4 % and 6% 8 % Two
applications incressed e Mciency level o 87,8 % and B2 % respectively.

2 Development of the Diveases of Wimer Wheat with thelwse of Fongcides
{ Blagowdarka D ska Variedy, 2021

Rt i i The imensity of disease deve lopment Technical
Girpups o in the phase ol milk maturity, % cificiency, %
ST KT pyrenaphormsis  peplonosi|pyrenaphonosis)

Control 335 104 - -
Esculap 250, ke* (K] ([T 3.4 [ 8.1
Esculap 250, ke ** (K] 6.7 iR Rl & |
Impact K 3675, ks * 10 B9 3.7 ik} 051
Impaci K 3673, ks ¥F (K] LR 33 BT T
Elatus Ria 358 ES ke * (K] 6.2 3.2 H14 [
Elitus Ria 198 5, ke ** [[E] 4.1 [ HTH B0

M1 Rus ] 24 - -

Mare: *one application during the periad of emergence into the tube;, **two applications during the period
of emergence o the whe and Aowering.

Fungicide Esculap 250, ke appeared to be less efbective, espocially against yvellow spod infection. Thus,
one application showed the ability of this dug to protect whest planis against pyrenophorosis only at the
level of 48.1 %, and two applications increased the dechnical efficiency o 641 %, Prevention of the
development of sepiorioais was more suceesaful with a technical efficiency of 92 % with one application
and B0 0% with two applications, respoctively.

In 2021, two applications of Impact K 367.5, ka, were more effective (T8.3 %) than one application
{651 %) against infoctious struciures of pyrenophorosis, 'With regard 1o conirolling the development of
seporiosis, the drug was also quite prediciable and provided an efficiency level of T34 % and 827 %,
respoctively depending on the number of fungicide applications.

The research showed that the uwse of modern fungicides provided effective prodection of ithe
photosymihetic surface of winter wheat from damage by sepioriosis and pyrenophaoroesis spois. In addition,
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the studied drugs showed a pronounced physiclogical effect of photosynthesis prolongation {greening effect),
which positively affected the grain productivity of planis and the technolegical qualitics of grain.

This, in 200, the use of drug Esculap 250, ke resulied in an increase in wheat production vield by
0, 220044 vha with one and two applications, respectively. [t is worth nating that the incresse inthe mass of
(WM} grains in these groups reached 02 g and 03 g, respectively, compared 1o conrol group. Fungic ide
[mpact K 367.5 hp. provided an increase in the weight of 1({kk grains by . 8-0.1 g, which contributed 10 an
incresse in plant productivity by 337053 vha, High technical e Miciency of Elaius Ria 358 ES, ke, againsi
sgploriosts and pyrenophorosis of winier wheat resulied in maximum indicators of plant productivity for the
iven conditions. One and two applications of this fungicide resulted in vield increase of 048075 tha,
respectively, The weight of 1{d grains was increased by 1.3-1 .4 g {Figure 1),

Elaivs Ria 358 ES, ke **
Imgact K 3675 ka
Faculap 250, ke **
Elaus Ria 358 ES, ke *
Impact K 367 5, ks*
Esculap 250 k e *

Caontral

il

=

1 2 ) 4 Al
®enade fiber comient , % Mmass of 1000 grains. G ®harvest, vh

Figure L ¥ield ond Grain Qually fndicosors of Winter Whear Blagodorko e by variefy in 2020

Asimilar wend was observed in 2021 (Figure 2), The hest resulis were recorded with the use of Elaius
Ria 358 EC, ke The viekl in these groups was 589 0ha and 596 vha, which is 0.74-0.81 vha higher
comparad to the contrel group. The mass of 10} grains increased by 10-28 g

Elas Ria 358 ES, ke **
Impaci K 3407 5 ks **
Eaculap 250, ke **
Elamus Kia 358 ES ke ®
Impact K 367 .5, ks*

Escubp 250, ke

Il

Carmral

=

1 20 Ml el &1}
Bepude lber comient , % ®Wmass of 1000 grams, g B harvea, vh

Figure 2 ¥ield and Graim (Qualicy fndicabors of Wincer Whear Blagodeeka e sk Vardefy in 2021

The use of the discussed fungicides on winter wheat planis of the Blagodarka Odeska variety resulied in
the improvement in the quality of grain in terms of gluten content from the third 1o the second class [&, 23],
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Howewver, this tendency was not significant and unstable between one and two administations of the
fungicides. In our opinion, iz can be explained by enswring a balinced mineral nuirition during the
preparation of the sail For sowing winter wheat.

Conclwsinns

In 20202021, the dominant leal’ and steam infections in winter wheal agroomosis werne seporisis and
pyrenaphorosis, The tested fungicides showed high wechnical e Miciency regarding the infectious struciunes of
pathogens of these diseases. The highest iechnical and economic efficiency was found in groups with one
and two applications of Elates Ria 358 BEC, ke,

Lpon snalyais of obtained data, one may assume that the effectivensss of one application of fungicides
during the period of emergence inde the tube exhibits prowective anti-fungal activity, wheress two
applications of fungcides exhibi therapeutic ethect.

In further scientific work, we plan to investigaie the effectivencss of hiological fungicides and growth
stimulanis in prodecting winier wheat against discases.
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