CUIbCbKE NroCnoaAPCTBO. POCJIMHHULTBO

(4
¢
0%

¢

Agriculture.
Plant growing

original article | UDC 632.488.43:[632.937+631.811.98] | N
doi: 10.31210/visnyk2019.03.07

THE EFFECTIVENESS OF COMPLEX APPLYING PREPARATIONS OF DIFFERENT ORIGIN
AGAINST FUSARIUM ROOT ROT OF WINTER WHEAT

N. V. Gritsyuk,

ORCID ID: 0000-0002-4185-7495, E-mail: ngritsyuk78@gmail.com,
O. A. Derecha,

ORCID ID: 0000-0001-6785-8413, E-mail: derecha37@gmail.com,
A. V. Bakalova,

ORCID ID: 0000-0002-6803-6304, E-mail: bakaloval970@ukr.net,

Ya. M. Skladanovska,

E-mail: jonesa.fae@gmail.com,

T. V. Popelyanska,

E-mail: popelianskaiatatiana@gmail.com,

Zhytomyr National Agro-Ecological University, 7, Staryi Bulvar, Zhytomyr, 10008, Ukraine

The article presents the results of two-year field and laboratory studies as to the effect of pre-sowing
complex treatment of winter wheat seeds with bio-fungicide, growth stimulator, chemical preparation on the
cultivation of fusarium root rot and yield formation of the crop. Fusarium root rot is a widely spread disease
in the wheat field. It is quite harmful in the seedling phase, slowing down their growth and development. Soil
and seed infections, as well as temperature, soil moisture, and the physiological state of plants play a signif-
icant role in the spread of this disease. The most effective measure of winter wheat crop protection against
soil, seed, and aerogenic infection is seed treatment. The correct combination of biological and chemical
preparations at pre-sowing treatment of seeds makes it possible not only to reduce the incidence of fusarium
root rot and significantly increase the crop yields, but also to reduce pesticide load on plants and soil. Such
complex using of preparations will considerably improve the environmental state of agro-landscapes and the
environment. It was established at treatment of winter wheat seeds with Emistim C, (10 ml/t) growth stimula-
tor, the seedling length increases by 1.7 cm, the germination energy also increases by 3 %, the laboratory
germination — by 4 %. According to the results of phyto-examination of the seeds treated with the tank mix-
ture of chemical and biological preparations, the seed share affected with the fungi of Alternaria spp. genus
was 0-2 %, with the fungi of Fusarium spp. genus — 0-1 %. Technical efficiency of applying the biological
preparation, growth stimulator both individually and in combination with the chemical preparation for win-
ter wheat seed treatment has been determined. The index of technical efficiency was the highest in the vari-
ant where Lamardor 400 FS TN was applied (0.15 I/t) with adding the Phytohelp bio-fungicide, (1.0 I/t) —
(89.5 %), whereas the application Phytohelp p, (1.0 I/t) and Emistim C, (10 ml / t) preparations ensured the
technical efficiency of 73.0 % and 59.0 %, respectively. It was revealed that the highest yield increase of
winter wheat was obtained at the complex application of Lamardor, 400 FS TH, (0.15 I/t) in combination
with Phytohelp bio-fungicide, (1.0 I/t) and Emistim C growth stimulator, (10 ml/t) — 0.9 and 0.8 t/ha, respec-
tively.

Key words: winter wheat, fusarium root rot, biological preparations, growth stimulators, technical effi-
ciency, productivity.
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E®EKTUBHICTD KOMIIVIEKCHOI'O 3ACTOCYBAHHA ITPEITAPATIB PI3HOI'O
MNOXO/I)KEHHSA ITPOTU ®Y3APIO3HOI KOPEHEBOI 'HUJII NIIEHUILI O3UMO1

H. B. I'puyiox, O. A. /lepeua, A. B. bakanoea, . M. Cknaoanoecvka, T. B. [lonenancoka,
JXKuromupcbkuii HaiOHAIBHUH arpoekosoriyauii yHiBepcuret, Crapuit bynssap, 7, M. XXuromup, 10008,
VYkpaina

Y emammi nagedeno pesynvmamu 080piuHUX ROALOGUX MA 1AOOPAMOPHUX OCHIONCEHD 3 BUBYEHHS BNIU-
8y NepeonoCieHOI KOMNIEKCHOI 00POOKU HACIHHA NueHUuYyl 03uMoi DIOQYHIYUOOM, CIMUMYTISIMOPOM POCHILY,
XIMIYHUM NPEnapamom Ha po3sUmox Qy3apio3noi kopenegoi eHuui i popmysanns ypoxcaro Kyiemypu. Dy-
3apio3Ha KOpeHesa cHUMb € PO3NOBCIOONCEHOIO0 XEOPODOI0 HA NULeHUYHOMY noai. Bowa docums wxioiuea y
@aszi npopocmkie, ynosinbuOUY iXHIl picm i po3eumox. Y nowupennui yiei xeopobu snauny pois 6idiepa-
oMb IPYHMOBA Ul HACIHHEBA THeKYli, a MaKoic memnepamypa, 80102icme IPYHMy ma hizionociynull cman
pociun. Hatleghexmueniwum 3axo0om 3axucmy nocigié nuteHuyi o3umoi 6i0 IpYHmMOoeol, HACIHHEROIL, aepo-
2eHHOI iH(eryii € npompyenns HAciHHA. A npasuibHe NOEOHAKHA OIONOIUHUX MA XIMIYHUX npenapamis 3a
VYMOBU OONOCIBHOI 0OPOOKU HACIHHA 0AE MOICTUBICHb HE MINbKU 3MEHWUMU YPANCEHICMb QY3apio3HoIo Ko-
DPEHEBOI0 2HUMIIO U 3HAYHO 30IMbWUmu npoOyKMUSHICMy Kyabmypu, d i 3HUSUMU necmuyuoHe HA8aAHMA-
JHCeHHsA Ha pocaunu ma ipyum. Taxe KoMnieKcHe 3aCMOCY8AHHs RPenapamis NoainuUms eKoa02iYHul cman
azpoaanowagmie ma 006xinia. Bemanoeneno, wo 3a 00pobKu HACIHHA NULEHUYD O3UMOI CIUMYISAMOPOM
pocmy Emicmum C, 6. c. p., (10 ma/m), 30invuyemovcsa dosxcuna npopocmiis na 1,7 cm, maxooic nioguuyy-
emuvcs enepeis npopocmanns va 3 %, nabopamopha cxoocicmv — na 4 %. 3a pesyromamamu npogederoi
gimoexcnepmusu 06podIeHO20 HACIHHA OAKOB0H CyMIUWIO 3 XIMIUHO20 ma OION02IYHO20 Npenapamis,
ypascenns Hacinus cpubamu pooy Alternaria spp. cmanosuno 0-2 %, epubamu pooy Fusarium spp. — 0-1 %.
Busnaueno mexuiuny egpexmugnicmos 3acmocy8ants 0io102i4H020 npenapamy, CImumyasmopy pocmy K oOK-
pemMo, max i 8 NOEOHAHHI 3 XIMIMHUM NPEnapamom y pasi NPOmMpyerHs HACIHHA nueHuyi o3umoi. Tloxaznux
mexniunoi echexmuenocmi 6ye natieuwum y eapianmi, oe sacmocosysanu Jlamapoop 400 FS TH, (0,15 n/m)
3 dooasanmsm Giogyneiyudy ®@imoxenn, p., (1,0 1/m) — (89,5 %), mooi sik 3acmocysanns npenapamieé @imo-
xean, p., (1,0 1/m) i Emicmum C, 6.c.p., (10 ma/m) 3abe3nevuno mexuiuny epexmusnicmo 73,0 % i 59,0 %
8i0n06I0HO. Bucsimaeno, wo Hauguwuil npupicm yporcatiHocmi RUEeHUYi 03umoi OYi10 OmpuMaHo npu Kom-
naekcHomy 3acmocysanni Jlamapoop, 400 FS TH, (0,15 1/m) y noeonanni 3 6iogpyneiyuoom @imoxenn, p.,
(1,0 w/m) ma cmumynsmopom pocmy Emicmum C, 6.c.p., (10 ma/m) — 0,9 ma 0,8 m/2a 6ionogiono.

Knrouoei cnosa: nwenuys osuma, @hyzapiosna Kopeuesa cHub, OION0SIUHI npenapamu, CIMUMYIAMOPU
POCMY, MexXHIUHA epeKmusHicmo, NPoOYKMUBHICMb

IPPEKTUBHOCTb KOMIVIEKCHOI'O IPUMEHEHMS ITIPEITAPATOB PA3JIMYHOTO
MHNPOUCXOXIEHUA ITPOTUB ®Y3APNO3HOU KOPHEBOUY I'HWJIN ITITEHUIBI O3UMOU

H. B. I'puyiox, A. A. /lepeua, A. B. baxanosa, A. H. Cxnadanoeckasn, T. B. Ilonenauckas,
KutomMupckuil HallMOHAIBHBIN arposkosiorndeckuil yausepcutet, Crapsiil bynssap, 7, r. XKuromup, 10008,
Ykpauna

B cmamve npusedenvt pezyromamol 08yxaemHUX NOAEBbIX U AAOOPAMOPHBIX UCCLEO08AHUL NO USYYEHUIO
6IUAHUA NPEONOCEBHOU KOMNJIEKCHOU 00pabomKu CeMAH NueHUybl 03UMOU OUODYHUYUOOM, CIMUMYIAMO-
POM pocma, XUMUYECKUM NPEenapamom Ha pasgumue Qy3apuosHol KOPHeEoU eHUIU U GOPMUPOBAHUs YPO-
arcas Kymebmypul. Jloxkazamo, uwmo npu oOpabomke cemAH NUEHUYbl O3UMOU CIUMYIAMOPOM pocma
Omucmum C, 6.c.p., 10 ma/m, ygeruuueaemes Oauna npopocmros Ha 1,7 cm, maxce nogululaemcs dHepeust
npopacmanus Ha 3 %, aabopamopuasn ecxodcecmov — Ha 4 %. Onpedenena mexuuyeckas d¢ghexmusHocms
npuMeHeHUsi OUOL02UYECKO20 NPenapama, CMUMYIAmMopa pocma Kaxk omoeibHo, mak u 6 COYemaHuy ¢ Xu-
MUYECKUM NPenapamom npu npompasiueanuy cemsn nuieHuyvl osumou. lloxazamens mexnuyeckou 3¢-
gexmusnocmu ObLl camviM 8bICOKUM 8 eapuanme, 20e npumensinu Jlamapoop 400 FS TH, (0,15 n/m) ¢ oo-
basnenuem ouogyneuyuoa Qumoxenn, p., 1,0 /m (89,5 %), mozoa xax npumenenue npenapamog Dumo-
xean, p., (1,0 1/m) u Omucmum C, s.c.p., (10 ma/m) obecneuuno mexnuueckyro sgpgpexmusnocms 73,0 % u
59,0 % coomeemcmeento. Boisicneno, umo camwlil 8bICOKULL RPUPOCT YPOICAUHOCTNU O3UMOU NULeHUYbl ObLL
NOJYueH npu KOMHAeKCHOM npumenenuu Jlamapoop, 400 FS TH, (0,15 a/m) ¢ couemanuu ¢ 6uoghyneuyudom
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Qumoxenn, p., (1,0 1/m) u cmumynssmopom pocma Imucmum C, s.c.e., (10 m/m) — 0,9 u 0,8 m/za coomeem-
CMBEHHO.

Knwouesvle cnosa: nwenuya o3umas, y3apuosHas KOpHesas cHulb, bUoI02uuecKue npenapamsl, Cmu-
MYNSAMOPbL POCMA, MEXHUUECKAsL 3P PHexmusHocms, nPou3eo0UMeIbHOCHb.

Beryn

OpHi€ro 3 HANIIHHIIINX TPOIOBOJIBYMX KyJIBTYP € MIUCHULT 03UMa. 3a TIOCIBHUMH IUIOIIAMH Ta BaJIOBUM 300-
POM IIIHHOTO Ta BHCOKOSIKICHOTO 3€PHA Y CBITOBOMY 3€MJICPOOCTBI IMIIICHHIIS 03UMa 3aiiMae OfHE 3 MEPIIUX MiCIlb
cepel 3epHOBOI rpymnH KyJsTyp. [lo (hakTopis, SKi 3HWKYIOTh YPOXKAHHICTh Ta SIKiCTh IIIICHUII 03HUMOI, BiTHOCSTh
¢ys3apio3Hy kopeHeBy rHIIb. Hemobip ypoxkaro B i€l XBopoOn Moske Jocsirtd Bijt S 10 50 % i 6utsie [1, 2].

Dy3apio3zHa KOpEHEBa I'HUJIb ypaXKye IIIEHHUIIO BIPOJOBXK BChOIO nepiony Beretauii. Ha nmouyatky Bere-
Tarii pocauH ((ha3a cxofiB) BOHA MPOSBISETHCS K MOOYPIHHS KOJEONTHIIE 1 MPOPOCTKIB, a TAKOXK 3PiIKe-
HICTh CXOJIB Ta YaCTKOBA iXHS 3aru0enb. Y NpyTii MOJIOBUHI BereTaliiiHoro nepioy ((hasza mBiTiHHS) CHIIb-
HO ypaskeHi pOCIIMHH Bipi3HAIOTHCA OiocTe0e b HICTIO, TycToKOIOCicTIO [3, 4].

XBopoOa jocsirac MAaKCUMyMY PO3BHTKY B TIepiof] ha3u BOCKOBOI cturiocTi. [lommpeHicTs ii Moke BapitoBa-
v Bin 15,7 no 85,4 % [5]. kimmuBicts dy3apio3Hoi KOPEHEBOI THIIII TTOB’A3YI0Th, HACAMIICPE, 3 MOXKIIUBUM il
IIPOSIBOM Ha KOJIOC Ta 3epHi — (Py3apio30M Kooca, 1110 MOKe IPH3BECTH [0 3a0pyAHEHHS 3epHA MIKOTOKCHHAMH,
PpOOIISTUM HOTO HEMPUAATHUM 1 HaBITh HEOE3IEUHNM JUTs BXKUBAHHS B 1Ky a00 Ha KOpM TBapuHaM [6].

Haituacrime ¢y3apio3Hy KOpeHEBY THWIIb CIPUYMHAIOTH Buau F. graminearum Schwabe (Teneomopgna
cramis Gibberella zeae (Schw.) Petch.), F. culmorum (Sm.), F. avenaceum (Fr.) Sacc., F. sporotrichioides
var.poae (PK.) Wr., F. oxysporum, F.solani, F. verticillioides. Boun BigHOCATBCS 10 Bimmiay ackomikoTra
(Ascomycota), mimBimmity Pezizomycotina, xmacy copmapiominern  (Sordariomycetes), migkmacy
(Hypocreomycetidae), mopsimky rimokpetini (Hypocreales), poaunu nextpuiini (Nectriaceae) pix Fusarium [7].

3axucT Bix (hy3apio3HOT KOPEHEBOI THUII YCKIIATHIOETHCS THM, IO 30yIHUKH XBOPOOH € (haKyIbTaTHB-
HUAMH TIapa3uTaMH, SIKi 3/IaTHI TPUBAIUI yac 30epiraTi CBOIO JKUTTE3MATHICTh Y IPYHTI ¥ HA POCITUHHUX pe-
IITKaX, a TAKOXK IMepeaBaTUCs yepe3 HaciHHs. J[Js 3MEHIICHHs NIKiAJTUBOCTI XBOPOOU MOTPIOHO: BUKOPHC-
TOBYBATHU CTilKi i BUTPHBAJIi COPTH MIIEHHUIII 0 KOPEHEBUX THHUJICH; YHUKATH MPOSBIB MO 36PHOBUX IMOIEpe-
THUKAX; BATPHUMYBATH ONITHMAJIbHY arpoTEeXHIKY i OCOONMBY yBary HpHIUIATH IIEPEANOCIiBHIN 00po0mi Ha-
CiHHS, a TAKOX BUOOPY MPOTPyHHHUKA.

i mpoTpyroBaHHS HaciHHEBOTO MaTepially BHKOPHCTOBYIOTH €(EKTHUBHI XiMiuHI HNPOTPYHHHMKH, LI0
MaloTh BHUCOKY OiOJIOTiYHY aKTHBHICTB, a IXHS TeXHIYHA €(DEeKTHBHICTh MPOTH KOPEHEBHUX THWJIEH TIICHHUI
03uMOi Moske OyTH Ha piBHi 96 % [8].

OpHak CyTTEBUM HEIONIKOM 3aCTOCYBaHHsI XIMIYHUX TPENapaTiB € BIACYTHICTh KOOpAMHALIT Mk 0ioJo-
TYHUMH BJIACTHBOCTSIMH IATOTEHY, BJIACTUBOCTSAMH IpenapaTy i (iTocaHiTapHUM CTaHOM HaciHHS, B pe-
3yJbTaTi YOTO 3HWXKYETHCS e(eKTUBHICTh MpOoTpyeHHS. Lle moB's3aHO 3 iHriOYyI04YOI0 (MPUTHIYEHOIO) €0
MEBHUX JII0YMX PEYOBUH XIMIYHHMX MPOTPYHHUKIB HA PICT 1 PO3BUTOK POCIHH, a TAKOX 3 HETAaTUBHUM 0i0-
LIUIHUM BIUIMBOM Ha KOPHCHY emiditHy Mikpoduopy [9].

3BaKarouu Ha I OCTaHHIM 4acOM CUIBCBKOTOCIIOAAPCHKI BUPOOHUKH YacTillle IOYHHAIOTh 3aCTOCOBYBa-
TH XIMIYHI TPOTPYHHHUKH CHIIBHO 3 PI3SHUMHU CTUMYJIATOPAMH POCTY, AKi MalOTh aHTUCTPECOBI BIACTUBOCTI.
EdexTuBHicTh 1 peHTaOenbHICTh MOAIOHMX MpenapaTiB MOB'SI3aHa 3 THM, IO AHTHCTPECOBI PEUOBHMHH SIK
aHAJIOTH CHTHAJIBHUX MOJIEKYJ 3MIIYIOTh BHYTPIIIHIA MeTabO0Ii3M POCIHH y OiKk MOCHJICHHS BJIACHOI CTiii-
KOCTI 710 0aratb0X HECTIPUATIUBUX O10THYHHX 1 abioTnaHuX (pakTopis [10].

Ille oMH HEraTWBHUI BIUIMB 3aCTOCYBaHHS XIMIYHUX 3aCO0IB 3aXUCTY POCIUH — II¢ iX IMiJBUIICHA SKO-
noriuHa HeOe3mneka. s 3anobiranHs Takoro HETaTUBHOTO €(DEeKTy MPH OAHOYACHOMY OTPUMAaHHI MPOAYKIIT
0e3 TepeBUIICHHS MOKAa3HUKIB I'/IP 3amuImKOBUX KiTBKOCTEH TMECTHIMIIB PEKOMEHIYETHCS B 3aXUCHHH
CKJIaJ JUIsl IPOTPYIOBAHHS HACIHHS JI0JjaBaTu pisHi ¢izionoriuno aktusHi pedoBuHu (OAP) [11].

Memoro HALOro AOCHIIKEHHS € 3’CYBaTH Jil0 MOETHAHHS MpenapariB XiMiYHOTO Ta 0i0JOTiYHOro Mo-
XOJDKEHHS Ha PO3BUTOK (Dy3apio3HOT KOPEHEBOI THIII MIIEHHUII 03UMOi, a TAKOXK OI[IHUTH IXHIO TeXHIUHY U
rOCTIONapChKy e(peKTUBHOCTI.

Marepiaiau i MeTOaH X0OCTiAKEHb

JlaGopatopHi IociKEeHHST TIPOBOVIIKCS B JTabopaTopii Kaeapu 3axXucTy pociuH JKuToMHpChKOro Halfio-
HAJIBHOTO arpOeKOJIOTITHOTO YHIBepCcHUTETY. JIJIsl BU3HAYCHHS MTOCIBHUX SKOCTEH TIIICHUIIl Ta BUSBICHHS IIaTOTe-
HIB BUKOPUCTOBYBAITH 010JIOTTYHIIA METO/I Y BOJIOTIH Kamepi. Jist boro MoTpiOHO PO3MICTHTH HACIHHS B YaIlIKU
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[etpi Ha nOke 3 2-X KPY>KKIB (LIBTPYBAIBHOTO Manepy, 3SMOYEHOTO CTEPUIIBHOIO BOJIOIO B KUIBKOCTI 8 MiT Ha 1
yamky. KinbkicTs HaciHuH B 1 Hammii — 25 mTyK, MOBTOPHICTH JOCTITY — YOTUpHpa3oBa. Yallkyd MOMICTHTH B
TepMocTaT nipu Temmeparypi 25-26 °C. Ha 3 moOy kokHy 3epHHHY HEOOXiTHO PO3TIITHYTH ITif] O1HOKYIJIIPHAM
mikpockoriom MBC-9, He BuiimMaroun i 3 yatku. [Ipu ibomy dikcyroTs Taki Tvnum indexuii: Alternaria alternata,
Bipolaris sorokiniana, Penicillium spp. Ta rpubu nopsaxy Mucorales. Ha 7 100y micis 3akiajky HACiHHS Y BO-
JIOTY KaMepy BU3HaYaIu rpubu pomy Fusarium, yrourrosamm rpudu poxy Penicillium [12].

[MonwoBi gocmikeHHs npooAwau Ha gocuigHomy nojii JXHAEY mporsarom 2017-2018 pp. (c. Benuka
lop0Oaria YepusxiBchkoro paiiony XKutomupcebkoi obmacri). [TociB mieHuIli 03uMo1 MPOBOIVIIN 3a 3araib-
HONIPUHHSITOI0 METOAMKOIO 11t 30HU [lomices.

Q0K ypayKeHHsS! POCIUH (y3apiO3HOI0 KOPEHEBOK THUJLIIO MPOBOAUTHCS 32 METOAMKO Tpuberns Ykpaid-
CBKOTO THCTHUTYTY 3axucty pociut, 2010 pik [13]. CtyniHb ypakeHHs (y3apio3HOI0 KOPEHEBOIO THHJIIIO BU3HA-
Yau 3a METOJMKOIO BiOopy npoOHUX cHomiB. CHOMM BinOupain y ¢asi MOBHOI CTUIJIOCT] B YHOTUPHOX MICILIX 3
JTBOX CYMDKHHX PSAKIB TOBXHHOIO 0,5 M. PociuHu miciis BigOopy MIUTH i 00JTIKOBYBAIH 3a TAKOO IITKAIOFO:

0 6ama — pocnuHa 370pOBa.

1 6an — ypaxeHo 10 25 % KOpeHeBO1 CUCTEMU;

2 6amu — ypaxeno 25-50 % kopeHiB;

3 Ganu — ypaxkeHo Oiusbie 50 % KOPeHEBOI CUCTEMHU.

OO0poOKy HaciHHS IPOBOJIWIIN B ICHb NOCIBY TAKUMH MpenapaTaMu:

Jlamapoop 400 ES TH, niroua pedoBrHa — poTiokoHa3ou 250 1/, Tedykonasomn, 150 r/m.

Emicmum C, 6.c.p. — 610CTUMYJISTOP POCTY POCIHMH IHIMPOKOTO CHEKTPY il — MPOIYKT 010TeXHOJIOTTYHOTO
BUPOIILYBaHHS TPUOIB-MIKpPOMILIETIB 3 KOPEHEBOI CUCTEMH JIKApChKUX POCIHH. Jlifoya peyoBHHA — MPOAYKTH
KHUTTEMISUTBHOCTI TpuOiB-MikpoMineTiB — 1 r/m (Hacuueni i HeHacwueHi xwupHi kucnotu (C14—C28), nomica-
xapunad, 15 aMiHOKHCIIOT, aHAJIOTH (DITOTOPMOHIB ITUTOKIHIHOBOT i ayKCHHOBOT IIPHPOIHN).

Dimoxenn, p. — 6ionpenapar i3 aHTUMIKPOOHOIO Ta PICTCTUMYJIIOIOUOIO Ai€0 OIOpyHHIBHUK OaKTepio3iB.
Cknaj mpenapaTy — KOHIEHTpaT OakTepiit pomxy Bacillus subtilis, Tutp 1,0 x 10° — 1,0 x 10 KYO/em® 3a-
XWIIae BiJ 30yIHMKIB IIMPOKOTO CIeKTpy Oakrepiaapuux (Pseudomonas, Xanthomonas, Erwinia) Ta rpu6-
HUX XBOpOoO (OOpOIIHKCTA poca, ipika, KOPEHER] Ta IIOIOBI THWII, (y3apio3); MiBUINYE YPOKANHICTD KYJIb-
TYyp Ta MOJIIIIYE SKICTh MPOAYKLii; 3a0e31euye aHTUCTPECOBY Jif0 A0 HECHIPUATINBHUX YMOB.

Pe3yabTaTu nociixxeHb Ta iX 00roBOpeHHs
[TpoBeneni nabopaTOpHi HOCTIIKEHHS MOKa3alH, MO 0OpoOKa HACIHHS MIIEHMIII 03UMOI CyMILIIIIO Mpe-
napariB (CTUMYJISTOP pOCTy, O10JIOTIYHMIA Ta XIMIYHUH Tpenapar) Ma€ 3HAYHUH MO3UTUBHUI BIUIMB Ha MOCI-
BHI SIKOCTI HaCiHHEBOTO Marepiaiy (tabm. 1).
1. Iocieni axocmi nuwienuyi 03umoi copmy 3010mMoOK0ON0CA 3ANEHCHO 8i0
nepeonocienoi 0opooku (nabopamopruil 00cio)

. JloBxxuHa .
. . KinekicTh KO- . Enepris npopoc- | JlaGoparopra
Bapiaatu gocminay . MIPOPOCTKIB, o . o
PIHLIB, IIT. oM TaHHA, % CXOXICTB, %
KonTpouis (00podka Bosor0) 3,0 6,5 92,5 93,0
Jlamapmop 400 FS TH, 0,2 i/t 3,2 7,4 94,0 95,5
®ditoxen, p., 1,0 1/T 3,4 7,2 95,6 96,0
Emictum C, B.C.p., 10 M/t 3,8 8,2 95,5 97,0
JIe}Mapﬂop 400 FSTH, 0,15 n/T + 3.4 7.2 955 96.5
®ditoxen, p., 1,0 o/t
HaMapuop, 400 FS TH, 0,15 n/T + 37 8.0 95,5 96,0
Ewmictum C, B.C.p., 10 M/t

OO0poOKa HACIHHS CTUMYJIATOPOM POCTY, O10JIOTIYHMM 1 XIMIYHHM TIperapaTaMi OKpeMo Ta OaKOBOIO Cy-
MIIIIIIO 3 WX TPernapariB CpUsUIA 301IbIICHHIO KIIBKOCTI MEPBUHHUX KOPIHIIB OJHIET pOCIHMHY, 110 3aJie-
JKHO BiJ BapianTy ctaHOBWIO Bix 3,0 Ha xonTpoui A0 3,8 mrt. Ha nmux BapiaHTax BiIMi4eHO TakoX 301sIb-
IIEHHS JOBKUHU TPOPOCTKA MOPIBHAHO 3 KOHTpoJjeM. HaiOibly DOBKUHY MPOPOCTKA CHOCTEpIraiu MpH
00po061i cTamymsiTopoM pocty Emictum C, B.c.p. (10 mur/T), sika ctaHoBmiia 8,2 cMm Ta B cyMirii 3 Jlamapop,
400 FS TH (0,15 n/T) + Emictum C, B.C.p., (10 miu/T) — 8,0 c™, o Ha 1,7 ta 1,5 cM Oinbliie HiXK HAa KOHTPOJI.

Enepris npopocranHs, mabopaTopHa CX0XIiCTh Oynu mpuOIM3HO onHakoBo. [Ipu 0OpoOii HACIHHS CTH-
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MyasiTopoM pocty Emictum C, B.c.p., (10 Mi/T), Gionoriunum npemnaparom ®itoxent, p. (1,0 1/T) Ta B cymi-
1 3 npotpyiHukoMm Jlamapnop, 400 FS TH (0,15 n/T) — enepris nmpopoctanus craHoBuia 94,0-95,6 %, na-
6oparopHa cxoxicth — 95,5-97,0 %. OmHak yci mociimKyBaHi IpenapaTd K y CyMilli, TaK i MOOJUHOKO
30inpIMIH eHeprito npopocrannas Ha 3,0-3,1 %, a mabopatopny cxoxicts Ha 3,0-4,0 % mopiBHSHO 3 HEOO-
pobienuMm BapiantoMm. Bunstkom OyB ximiuamii mpenapart Jlamapaop, 400 FS TH (0,15 n/T), eneprist npo-
pocranHs 30inpmmacs Ha 1,5 %, a mabopaTopHa cxoxicTts — Ha 2,5 %.

OcHOBHE 3HaueHHS TpU 00POOIl HACIHHS MIIEHHUI[ 03UMOT Ma€ KOHTPOJIb 3apakeHHs 30y THUKaMU KOpe-
HEBUX THUJICH Ta IHIIMX MiKo03iB (puc. 1).

M Alternaria spp. M Fusarium spp. W Bipolaris soroziniana

26
12
9
5
-~ 0 0
==
KonTpois Jlamapmop @itoxemr, p.,  Ewmictim C, Jlamapmop  Jlamappop, 400
(oGpobrka 400 FSTH, 0,2 1,0t B.Cc.p., 10m/T 400 FSTH, FSTH, 0,150/
BOMIOI0) /T 0,15t + + EmictuMm C,
@itoxenm, p., B.c.p., 10 MI/T
1,0t

Puc. 1. Ypasxicennn nacinna nuenuui o3umor 30yOHUKaAMU KOpeHesux cHuell

ditoekcnepTu3a MPOTPYEHOTO HACIHHS ITOKa3aja, o 00poOKa CTUMYJIATOPOM POCTY, Oi0JIOTIYHUM TIpe-
rapaToM Ta iX IMOE€JHAHHS 3 XIMIYHUM IIPENapaToM CIpuUsie HOro 0310POBICHHIO. Y pakeHHS HACIHHS BUAAMU
Alternaria spp. 3aexHo Bija npenapary 3MeHiryBaiacs Ha 6,0-26,0 % HOpiBHIHO 3 KOHTPOJILHUM BapiaHTOM.
HaiiGinpiie 3HWKEHHS ypa)kKeHOCTI HACiHHS CHOCTepirajgocsl Ha BapiaHTax, Jie HaciHHs 00poOsm npenapa-
tom Jlamapmop, 400 FS TH (0,15 n/t) y noexnanHi 3 Oionoriuaum mpemnaparom diroxenm, p. (1,0 n/T) Ta
ctumyisiTopoM pocty Emictum C, B.c.p. (10 Mi/T). Y 1iux BapiaHTax ypaskeHHS HACiHHS OyJI0 HAaMEHIAM i
cknanano: Alternaria spp. — 0-2 %, Fusarium spp. — 0-1 %.

PesynpTaTé monpOBUX AOCIHIIKEHb CBiAYATh PO BUCOKY TEXHIUHY €(EKTHBHICTH KOMIUIEKCHOTO 3aCTO-
CyBaHHS TIperapaTiB pi3HOTO MOXOKEHHS, IPHU oMy 00poOKa MIICHUITI 03MMOi OAaKOBHUMH CyMIIIaMH 3
IIMX MPenapariB 3HAYHO 3MEHIIINIIA MOMHUPEHHs (y3apio3HOT KOpEeHEeBOi THIII (puc. 2).

X mommpeHHs xBopodu, % " TexHi9HA e()eKTUBHICTb, %o

100
86 81,6 89,5 84,2

80

60

40

20

1. Kontpouns; 2. Jlamapaop 400 FS TH, 0,2 w/T; 3. ®itoxem, p. 1,0 w/'T;
4. Emictum C, B.Cc.p., 10 Mmu/T; 5. Jlamapnop 400 FS TH, 0,15 n/t + ®itoxemm, p.,
1,0 w/T; 6. JJamapnop 400 FS TH, 0,15 a/t + Emictum C, B.c.p., 10 Mi/T

Puc. 2. Texniuna eghexmuenicms 00poOKu HACIHHA RULEHUYL O3UMOT CyMIWIWLIO NPEnRapamis piz3Ho20 no-
X002ceHns npomu Qy3apio3Hoi Kopeneeoi cHui
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V pasi npoTpyeHHs1 HaciHHs XiMiyHUM npenaparoM Jlamapaop, 400 FS TH (0,2 n/T) mommpeHHs XBOpo-
Ou MOPIBHSHO 3 KOHTPOJBHUM BapiaHTOM 3MEHIIMIOCS Ha 52 %, a TexHiuHa edexkTuBHicTh — Ha 81,6 %. [Ipu
3actocyBanHi 6iodyurimuay ®itoxenr, p. (1,0 1/T) Ta ctamynsaTopy pocty Emictam C, B.c.p. (10 Mur/T) mo-
IMPEeHHS XBOpoOu 3MeHImnoca Ha 41 % Ta 36,5 % nmopiBHIHO 3 KOHTPOJIBHUM BapiaHTOM, PH LIbOMY TeX-
HiyHa eekTuBHICTH cTaHoBMIA 73,0 Ta 59,0 % BinmoeimHO.

Cywmicue 3actocyBaHHS npenapary Jlamapaop, 400 FS TH i3 3menmenoro Hopmoro Butpartu (0,15 1/T) 3
6iopynrinuaom diroxenm, p. (1,0 11/T) 3MeHIye nommpeHHs ¢y3apio3Hoi kopeneBoi THuI Ha 51 %. A mpu
3actocyBanHi nmpenapaty Jlamapmop 400 FS TH (0,15 5i/t) + Emictum C, B.c.p. (10 Mi1/T) mOmMpEHHs XBO-
poOu 3meHmmIocs Ha 46 %, MOPIBHIHO 3 KOHTPOIHFHUM BapiaHTOM.

TexHiuHa eEeKTUBHICTh KOMIUIEKCHOTO 3aCTOCYBaHHs (DYHTIIUIY Ta Oi0JOTiYHUX Ipenaparie Oyna Haii-
BHUIIOIO MOPIBHSHO 3 IHITUMH BapiaHTaMHu JOCIiTy 1 cTaHOBUIA BianoBigHo 84,2 % ta 89,5 %

OnHHUM 3 TOJIOBHUX BU3HAYAIBHUX 1 XapaKTePU3yIOUYHX KPUTEPIiB MPAaBIILHOTO BUKOHAHHS TOTO YU TOTO
MIPUIIOMY, SKHIA 3aCTOCOBYETHCS B arpOHOMIi, € MMPOYKTHBHICTh KyJIbTYpH. AHAII3 OTPUMaHUX HAMHU EKCIIe-
PUMEHTAIBHUX JIOCII/KEHD JIA€ MOXKIIMBICTh CTBEP/IPKYBATH PO 3HAYHHUN BIUIMB Ha YPOXKAMHICTH KOMIUICK-
CHMX 00poOOK HaciHHs MIEHULI 03UMOoi. CyMicHE 3aCTOCYBaHHS CTUMYJIITOPY POCTY, 010JIOTiYHOTO, XiMiY-
HOTO TIperapariB pu 00poOIli HACIHHS CIPHSIO MiABHIIEHHIO yposkaitHocTi Ha 0,45-0,90 1/ra (Tabm. 2).

2. F'ocnooapcvka epekmusnicmes nueHuYyi 03UMoi 3a1eHCHO 610 00POOKU HACIHHA NPenapamamu
Pi3H020 nOX00xcenHs (copm 3010moxKonoca, 0ociione none JKHAEY, 2017-2018 pp.)

No Bapiant ocrizy YpoxalHiCTh, T/Ta
3/1 2017 2018 cepeHe + 10 KOHTPOJIIO
1 KonTposb (06poOka BOJ0I0) 2,96 3,00 2,98 -
2 Jlamapmop 400 FS TH, 0,2 n/t 3,64 3,68 3,66 + 0,68
3 ®ditoxenm, p., 1,0 o/t 3,52 3,55 3,53 + 0,55
4 Emictum C, B.c.p., 10 My/T 3,29 3,44 3,36 +0,45
5 Han/{apz[op 400 FSTH, 0,15 n/t 3,86 3,90 3,88 +0,90
+ ®diroxenm, p., 1,0 o/t
Jlamapgop, 400 FS TH, 0,15 i/t
6 + EMiIzHTHE/[ C, B.c.p., 10 Mi/T 3,74 3,85 3,79 +0,80
HIPo,s 0,26 0,10

[Iporpyennst Hacinas Gionpemaparom ditoxenr, p. (1,0 1/T) Ta crumynstopom pocty Emictum C, B.c.p.
(10 mur/T) 3abe3meunao mpupicT ypoxkaro Ha piBai 0,55 Ta 0,45 T/ra MOPIBHAHO 3 KOHTPOJIBHUM BapiaHTOM.
[oTpiOHO BiAMITHTH, IO HAKBHILY YpOKaiHiCTh OYyJI0 OTPUMAaHO TP 3aCTOCYBaHHI OakoBUX cyMmimeit Jla-
mapnop 400 FS TH, 0,15 n/T + ®iroxenm, p., 1,0 n/T — 3,88 1/ra Ta Jlamapnop, 400 FS TH, 0,15 i/t + Emic-
oM C, B.c.p., 10 Mir/T — 3,79 1/ra, mo Ha 0,9-0,8 T Oinbie HiXK Yy KOHTPOILHOMY BapiaHTi.

AHaJoriuHi pe3yabTaTh JAOCHTIKCHb NMPH BUBUYCHHI CYMICHOTO 3aCTOCYBaHHS CTUMYJISITOPIB POCTY POC-
JIMH, 010JIOTIYHHMX Ta XIMIYHHMX HpernapariB OyJid OTpHMaHi iIHIIMMH BITYM3HSHUMU Ta 3apyOLKHUMU BUCHH-
MHU. Y pazi 00poOKH HaciHHSA ssuMeHro OiodyHTimumoM Mikpo-1 crocTepirany 3HIKEHHsT PO3BUTKY 3BUYAii-
HO1 (TeTEMIHTOCTIOPiO3HO1) KopeHeBoi THWII Ha 1,21 Ganm, a mpu 0O6poOIIi XiMidHNM TipermapaToM Jlamapaop
400 FS TH (0,2 n/1) — Ha 1,49 Ganu MOpiBHSHO 3 KOHTPOJIILHUM BapiaHTOM. [Ipu bOMy TexHiuHa e(eKTHUB-
HICTh 3acTOCcyBaHHs OiojoriuHoro ¢yHrinuay cranosmia 51,3 %, mo smme Ha 11,8 % MmeHie nopiBHSAHO i3
3aCTOCYBaHHAM XiMigHOTO Tpemapary Jlamapmop 400 FS TH (0,2 i/1) [14, 15]. Takox oTpuMaHi pe3yibTa-
TH JTOCITIJKEHBb 0ararb0X BUCHHUX CBITIATH PO MEPCICKTUBHICTh KOMIUIEKCHOTO 3aCTOCYBaHHS MPENapaTiB 3
Pi3HUMH MeXaHi3MaMH [ii B TEXHOJIOTii BUPOLIYBaHHS 3€pHOBHX KyJnbTyp. [lepennociBHa 0O6poOka HaciHHS
SPOTO STYMEHIO 010JIOTIYHUMH TIperapaTaMH Ta CTUMYJISTOPAMH POCTY CIIPHSE 0OMEKEHHIO PO3BUTKY KOpe-
HeBUX THUIICH Ha 1,5-2,3 Ganu Ta miIBUICHHIO BpoXKaitHOCTI 1€l KynbTypu Ha 18-28 % [16, 17].

3a pe3ynpTaTaMH pPOCIHCHKUX BUCHHMX, HAUOUIBII e()eKTUBHUMHU BHUSBUIIKCS MpeNapaTH Ha OCHOBI HOBHX
IITaMiB MiKpOOpPTaHi3MiB Ta X 0aKOBi CyMillli 3 XiMiYHIM HpernapaToM. 3aCTOCyBaHHs CTUMYJISTOPIB POCTY
POCIIMH € IEePCIEeKTUBHUM, BOHM HE YMHATH TOKCHYHOI Iii Ha 30yIHUKA, ajie BIUIMBAIOTh HAa PO3BUTOK XBO-
poOU uepe3 akTUBI3aIli0 3aXUCHUX CHJI pochrHU. Cepes HUX MO3UTHBHO 3apEKOMEHIYBaIN ce0e MperapaTi
Ha OCHOBI 0akTepiH, sIKi KpiM 3[JaTHOCTI iIHIYKYBaTH CTIHKICTh III¢ ¥ MPOSBISIOTh PICTCTUMYJIOIOYY aKTHB-
Hicts [18, 19, 20].
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BucHoBku

@Dy3apio3Ha KOpeHeBa THIWIb — HAWIOIIKPEHila KOpeHeBa THUJIb, sIKa MIOPIYHO YpaKy€e MOCIBU MIIEHHUII
o3umoi. IlepeanociBHa 00poOka HaciHHs cywimmro npenapatiB Jlamapnop 400 FS TH, 0,15 n/t + ®ito-
xen, p., 1,0 n/T Ta Jlamapaop, 400 FS TH, 0,15 n/T + Emictam C, B.c.p., 10 Mit/T cripusie 301IBIICHHIO €HE-
prii mpopocraHHs, 1abopatopHOi cxoxocti Ha 3,0—4,0 %, Ta 3MeHIIye ypakeHHs 30yTHHUKaMU KOPEHEBHX
rHwieit Ha 9-26 %. TexHiuHa e(DEKTHBHICTh KOMILIEKCHOI OOpOOKM HaCiHHS MIIeHUIll o3umoi Jlamapmop
400 FS TH, 0,15 n/t + ®iToxenm, p., 1,0 1/t npotu ¢y3apio3Hoi KOpEHEBOI THIIII CTAaHOBUTH 89,5 %. 3acTo-
cyBaHHsI 0akoBUX cyMmimeli mpemnapatiB Jlamapaop 400 FS TH, 0,15 i/t + ®iroxenm, p., 1,0 i/t ta Jlamap-
nop, 400 FS TH, 0,15 n/T + Emictum C, B.c.p., 10 MII/T 1a€ MOXKIUBICTE OTPUMAaTH HPHUPICT BPOXKAIO MIIIE-
Huti o3umoi Ha piBHi 0,8-0,9 1/ra.

Ilepcnexmusu nodanvuiux oocaioxcerns. HeoOXimHO 30cepennTH yBary Ha BUBUCHHI €KOJIOTIUHOI Ta eHe-
preTyHOT eeKTUBHOCTI KOMIUIEKCHHX 00pOOOK HACIHHS MIICHUIII 03UMOT.
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