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OTpaboTka METOAUKHU U OLIEHKA 3(PPEKTUBHOCTH KOHTPOJISI MUKO30B
JPEBECHBIX PACTEHUN METOJIOM CTBOJIOBBIX HWHBEKIINH

B.I'. dpmott!, B.B. 3BATMHIEB?

Ha ocHoOBe nuTepaTypHBIX JaHHBIX W MPOBEACHHBIX B 20222023 rT. MOJIEBbIX UCTIBITAHUHN pa3paboTaHa
MIOCJIEI0BATENILHOCTD MTOCTAHOBKHM CTBOJIOBBIX MHBEKIMH ISl MOJABICHUSI KOMIUICKCHBIX 'PHOHBIX WH-
(exunit npeBecHbIX pacTeHnid. JlepeBbs KieHa ocTpoIHCcTHOTO (Acer platonoides L.) onHoii Bo3pacTHOM
KaTeropuu ObLIM MHBEKTHPOBAHbI B OCHOBaHMHM CTBOJIOB Ipenaparamu Ckop, KO ¢ neiicTByromum Bere-
ctBoM judenokonasoit (250 r/m) u Toneun M, KC ¢ n. B tnodanar-metun (500 /). [eiictBue npemnapa-
TOB OlICHMBAJIach yepe3 14 Hezienb HA NMpPUMEpE MOJAABICHHS MYYHHCTOH POCHI JINCTHhEB (BO3OYIHUTEINH
Uncinula aceris (DC.) Sacc.), yepHoii natHucTOCTH (B030yauTens Rhytisma acerinum (Pers.) Fr.). Beiss-
JICHO, 4TO 3((PEKTUBHOCTH CTBOJIOBBIX HHBEKIIMI 3aBUCUT OT BBOAMUMOTO IIperapara, 035l JAeicTByomIe-
IO BEIIECTBA, 3a00JI€BaHMU, CTETIEHH MOPAKEHHsI aCCHMIIIIIMOHHOTO aliapara, epruoja BBEICHUS pac-
TBOpa. [Ipocnekena TeHACHIUS N3MEHINBOCTH 3()(hEeKTUBHOCTH MHBEKINI OT BBOJUMOI KOHIICHTPAINN
npenapata. Ilpu BBenennn npemnapara Cxop, KD B xonmnentpannu 50 % BBISBICHO CHIDKCHHE YSPHOW
nsTHHCTOCTH Ha 87,60 % u Mmy4unucToit pocsl Ha 73,39 %. [Ipu yMeHbIIEHNN KOHIIEHTPAIIH ONOJIoTHYe-
ckast 23pdekTuBHOCTh cHIKaeTcs. s npenapara Torcua M, KC Beicokas Onosormdeckas dQQpexTun-
HOCTbH Oblia MoJiy4eHa B KOHLEHTpauu 25 % npotus yepHoil nstHucTocTH (84,40 %) 1 NpoTUB My4HH-
ctoit pocel (68,48 %). Ilony4yeHHbIE pe3yNIbTaThl MOKA3bIBAIOT, YTO BHYTPUPACTUTEIHHOE BBEICHUE IIpe-
[1apaToB MOBBIIIACT YCTOWYNBOCTD PACTCHUI K 00JIE3HSIM aCCHMHJLILIMOHHOTO armapara, HO B TO )K€ Bpe-
Ms CHIDKA€T PE3UCTEHTHOCTh M0 OTHOLICHUIO K JINCTOTPBI3YIIUM BPEAMUTEISIM, YTO MOKa3bIBa€T HEOOXO-
JIMMOCTB KOMIIJIEKCHOTO IT0/IX0/1a K 3allUTe LICHHBIX JICPEBHEB.

KnaioueBble ciioBa: CTBOJIOBbIE MHBEKIMHU, (DYHTHMLIMABI, aCCHMHWISILIMOHHBIN anmapar, yepHas ISTHHU-
CTOCTh, MyYHHUCTAS poca, Ouosornieckas 3ppeKTHBHOCTD, TUPESHOKOHA30, THO(haHAT-METHI.

Based on the literature data and field tests conducted in 2022-2023, a sequence of stem injections was
developed to suppress complex fungal infections of woody plants. Norway maple (Acer platonoides L.)
trees of the same age category were injected at the base of the trunks with the preparations Skor, EC with
the active ingredient difenoconazole (250 g/l) and Topsin M, KS with thiophanate-methyl (500 g/1). The
effect of the drugs was assessed after 14 weeks using the example of suppression of powdery mildew of
leaves (pathogen Uncinula aceris (DC.) Sacc.), black spot (pathogen Rhytisma acerinum (Pers.) Fr.). It
was revealed that the effectiveness of stem injections depends on the drug administered, the dose of the
active substance, the disease, the degree of damage to the assimilatory apparatus, and the period of solu-
tion administration. The trend of variability in the effectiveness of injections depending on the adminis-
tered concentration of the drug was traced. With the introduction of the drug Skor, EC at a concentration
of 50 %, a decrease in black spot by 87,60 % and powdery mildew by 73,39 % was revealed. As the con-
centration decreases, the biological effectiveness decreases. For the drug Topsin M, KS, high biological
effectiveness was obtained at a concentration of 25 % against black spot (84,40 %) and against powdery
mildew (68,48 %). The results obtained show that intraplant administration of drugs increases plant re-
sistance to diseases of the assimilation apparatus, but at the same time reduces resistance to leaf-eating
pests, which shows the need for an integrated approach to the protection of valuable trees.

Keywords: stem injections, fungicides, assimilation apparatus, black spot, powdery mildew, biological
effectiveness, difenoconazole, methyl thiophanate.

Beeaenne. Ha teppuropun benopycckoro Ilosecbks MOKHO BCTPETUTh MHOIO YHUKAJIbHBIX
00BEKTOB JaHmAGTHON apXUTEKTYPhl, TAKUX KaK UCTOPUUYECKHUE MApKU, UMEIOIINE PA3TUYHbIN MTPH-
poaooXpaHHkIid cTaryc. K mamMsTHHKaM TpUpOAbl pECITyOJUKaHCKOTO U MECTHOTO 3HAYEHHUS Ha Tep-
putopun benopycckoro [Toneces otHOocutes 21 napk [1]. bonbinas yacts mapkoB CKOHLIEHTPUPOBaHa
B bpectckoii 00macty, uto cocrapmuser 85,7 % OT 00IIero KOJMMYECTBa, U3 HUX YETHIPE SIBIISIOTCS Ta-
MATHUKaMH TIPUPOABI pecnyOnukanckoro 3HaueHus (uM. A.B. CyBopoBa, «Coseitkny, «Ilopedbey,
«ManbkoBHUCKHit») U 13 — MecTHOrO 3HayeHus («Ctapbie neckuy, «CUTHEBUYHU-2», «ATEUH3HAY,
«Mansie CexnoBuum», «['pymomonb», mapk B T. Beicokoe, «PemuxoBo», «J/lyboe», mapk B
r. [Ipyxansl, «3ammansl», «Hmwkne-TepedexxoBckuit», «HoBo-bepexnoBckmit», «Benmukopuray). Ha
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tepputopun ['omenbckoil obnactu u3ydeHo 4 mapka, iBa U3 KOTOPBIX SBJSIOTCS OOTaHUYECKUMU Ta-
MSTHUKaMH MIPUPOABI peciryOnnkanckoro 3HaueHus («Kpacublii 6eper», «mapk ['omenbckoro aBop-
IIOBO-TIAPKOBOT'O aHCAMOJISI») U JIBa MECTHOTO 3HaueHUs (Tapk B H.I1. JIumoBo, «CyTkoBOY) [2].

OCHOBHOM LIEHHOCTBIO MCTOPUYECKHX MAPKOB KaK OOBEKTOB CaJOBO-MIAPKOBOTO CTPOHUTEIb-
CTBA SIBJISIFOTCS] CTAPOBO3PACTHBIE JEPEBbs — )KUBBIE CBUAETEIN MUHYBLIMX 310X [3].

OTH TpUMEpPBI TEMOHCTPUPYIOT, YTO MPOUCXOIAT €CTECTBEHHBIEC NMPUYUHBI, CBA3AHHBIE CO
CTapeHHEM M Jlerpajaueil mapkoBoro apeBoctos. CieaoBaTenbHO, 06€3 JODKHOTO yX0/a M WHIM-
BUyaJIbHOTO JICUEHHUSI CTApPOBO3PACTHBIE AEPEBbs OyayT ObICTpee NePEeXOUTh B KATETOPUIO CaHH-
TApHOTO COCTOSIHHUS «CHJIBHO OCTA0JIEHHBIE» U «yCHIXAIOLIHEY.

Bonbime crapbie 1epeBbsi HE TOJNBKO BBITOIHAIOT KIIFOUEBBIE SKOJIOTUYECKUE (PYHKIMH, HO U SIB-
JISIFOTCSI YaCThIO COLMANBHOM cepbl. OHM MPUIAIOT JTIOISAM 3CTETHYECKYIO, CHMBOJIMYECKYIO, PEIUTH-
O3HYIO U HICTOPUYECKYIO LIEHHOCTh. Y HUBepcuTeT Apu3oHsl B CIIIA 3amycTui mporpaMMy COXpaHEHUs
HACJIeAUs U 3aIUTHI JIepeBbEB B cBoeM Kamiryce. B Ilonbie oguHouHBIE OONbIIME CTapble AepeBbs UC-
KITIOYUTEIBHON NCTOPUYECKON LIEHHOCTH YacTO OXPAHSIOTCA KaK «IIaMSATHUKH MPUPOIBD» BHE 3aBHCH-
MOCTH OT UX MECTOHAXOX IeHUs1. [Ipr3HaHue IeHHOCTH (IKOIIOTHUECKON M COIMATLHOMN ) OOJBIINX CTa-
PBIX JIEPEBHEB B MEKAYHAPOIHOM HIIM ITI00AbHOM MaciuTale, B YaCTHOCTU MOJIUTUYECKUE JOKYMEH-
ThI, TAKWE KaK KOHBEHIMs O OMOJIOTHYECKOM pa3HooOpaszuu, EBpomneiickas manamadTHas KOHBEHIMS,
wn Jlec EBponelickoro Coro3a Crparerust MM Jake CO34aHUE OTIEIbHOM MOIUTUKH, HACTOSTEIBHO
MIPU3bIBAET CTPAHBI MIPU3HATH U 33JJ0KYMEHTUPOBATh Pa3InuHbIe IEHHOCTH OOJIBIIUX CTAPBIX JEPEBHEB
B X KOHKPETHOM KOHTEKCTE, CIIOCOOCTBOBATH MOBBIIIEHHIO OCBEIOMIIEHHOCTH O IIEHHOCTH JIEPEBbEB U
YIpO3bI C KOTOPBIMH OHHM CTAJIKUBAIOTCSI, & TAKXKE TSI TyYIIEH 3allUThI 3TUX OPraHu3MOB [4].

Cornacno 3akoHa PeciyOonuku benapych «O06 0c060 oxpaHSeMbIX MPUPOTHBIX TEPPUTOPHUSIX
1 00BbeKTax» MaMSATHUKU IPUPOJIBI — 3TO YHUKAJIbHbIE, HEBO3BpATHbBIE, IICHHBIE B AKOJIOTUYECKUX,
HAYYHBIX, 3CTETHYECKUX, HCTOPUKO-KYJIbTYPHBIX OTHOIICHUSX MPUPOIHbIE 00BEKTHI €CTECTBEHHO-
ro 1100 MCKYCCTBEHHOT'O MPOMCXOXKIEHHS, B OTHOIIEHUHM KOTOPBIX YCTAHOBJIEH OCOOBIM PEXUM
OXpaHbl U HCIIOIB30BaHUA. B 3aBUCHUMOCTH OT CBOEW YHMKAaJbHOCTH, HAy4YHOH MU 3CTETHUYECKOU
LIEHHOCTH, a TaKXX€ YpPOBHS OpPraHOM TOCYIapCTBEHHOTO YIPABIICHHUS, MPHUHSIBIIMM pEHIeHHE 00
00BSIBIIEHUH O0BEKTOB MaMATHUKAMH MPUPOJIBI, 0CO00 OXpaHseMble 00BEKTHI MOAPA3ACISIOTCS 1O
CTaTyCy Ha MaMATHUKHU MIPUPOIBI PECITyOIUKAHCKOTO U MECTHOTO 3Ha4YCHHUS [S].

B Pecniy6mnuke benapych aeiicTBOBaJT MPOEKT 10 BHISABICHHIO, YUETY U OLICHKE COCTOSIHUS PEIKHX
Y YHUKAIBbHBIX nepeBbeB bemapycu. [To mtoram ero pabotsl Obuia uznana B 2021 r. SHIMKIIONETUS
«OKuBble TaMATHUKH. Pekue u yHUKaIbHBIE IepeBbs U HacaxaeHus bemapycn» [6], B KOTOpoil TpH-
BOJISITCS CBE/IEHHSI 00 OOBEKTaX PACTUTEIBHOIO MHUpPA B CTAaTyce OOTAaHMYECKUX MaMSTHUKOB PHUPO/IBI,
MOKa3aHa COTHS HauOoJiee MHTEPECHBIX MPECTaBUTENEH AepeBbeB OOTAHNUYECKUX MAMSTHUKOB ITPUPO-
TIbl, SBJIAIONIMXCS HAMOHAJIBHBIM JOCTOSSHMEM M TOpIoCThio cTpaHbl. Comepskutcst uH(Gopmarms 0o
OITTBITE TI0 U3YUYEHHIO, OXPAHE M COJIEPyKAaHMIO BRICOKOBO3PACTHBIX JiepeBbeB PecyOnmuku bemapycs [6].

OcnabneHHble BO3/IEHCTBIEM HEOIAronpUATHRIX (DaKTOPOB OKPY’KAIOIIEH Cpelibl, IPEBECHBIC
HACaXJIeHUsl B 3HAYUTENIbHOM CTENEHU TEePSAI0T CIIOCOOHOCTh MPOTUBOCTOSThH 3apakeHuIo (puromna-
TOT€HaMM U KOMIIEHCHPOBATh Bpe.l, HAHOCUMBIN puTodaramu [7].

Jl51s cTapoBO3pACTHBIX JIepEeBbEB HanbosIee MePCIEKTUBHBIM SBIISIOTCS CTBOJIOBbIE HHBEKLIUU
KaK OJIMH M3 METOJI0B XUMHUYECKOi 00paboTku [3].

CrocoOHOCTh pacTeHU TMepeMeniaTh M0 CBOMM OpraHaM BBOJMMBIC MHBEKIIMECH BEIICCTBA
ObuIa M3BECTHA €lle B cpeHue Beka. JleoHapao na BHHYM BBOJMI MBIIIBSK B EPCHUKOBBIE (S0J10-
HU) JIepeBbsl, YTOOBI clienaTh mIoabl SA0BUTHIMHU [8], [9], [10]. Xeln3 mpoBes MHOTO 3KCIIEPUMEH-
ToB B Hayasie 1700-X IT., OAHUM M3 KOTOPBIX ObUIO BBeAeHUE KaM(opbl B aepeBbs. Ilpu nBeTeHNN
ourymaincs 3anax kamdapsl [9]. Cakc B 1894 1. BBOAMI pacTBOp CONH XKele3a Uil KOPPeNsaluu Je-
¢unura xene3a. B CIIIA B 1894 r. Upan llleBbipeB BriepBhIe HCTIOIB30BAI HMHBEKIIUH TSI OOPHOBI
C BPEIUTEISIMU APEBECHBIX pacTeHui [8].

CKOpOCTh BOCXOJSIIETO MOTOKA B KCWJIEME PA3JIMYAETCS MO BHUJAM JIEPEBBEB U 3aBHCHUT OT
CTpOeHHus npoBodler TkaHu. [1o 3akony Xarena-Ilyasens npoBoAMMOCTb COCYIOB YBEIMYUBACT-
Cs C YBEIIMUCHHEM JUaMeTpa cocyna B ueTBepToi crenenu [11]. [loaToMy JMCTBEHHBIE MOPOIBI C
KPYITHBIMU COCY/IaMH MEPEMEIAIOT BIPHICKUBAEMYIO KHUIKOCTh C OOJBIIEH CKOPOCTHIO, YeM XBOM-
HBIE TIOPOJIBI (HATIPUMED, COCHBI, 00IUTOJIOBHI) [12].
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CkopocTh nepeaBIKEHUsT BOJbI TI0 JIEPEBY B TEUEHHE CYTOK MEHSETCS COOTBETCTBEHHO MHTEH-
CUBHOCTHU TpaHcniupanuu [13]. B sicHple THU CKOPOCTD MOTIIONICHUS] HHBEKIIMOHHBIX PACTBOPOB ObLIa
BBIIIIE, YEM B JOKUIMBbIE THU. BolbIias BIa)kHOCTH BO3yXa M MOYBHI PUBOJUT K 3aMeJIEHHIO TPO-
1ecca TpaHCIMPALMK U CIIEIOBATENILHO MOMTIOIIEHHE MHBEKIIMOHHBIX PACTBOPOB UIET MemieHHee [9], [14].

[lenpto MaHHBIX UCCIENOBAHUM SABISATIACH OLleHKA (QYHTUIIUAHON 3PPEKTUBHOCTH CTBOJIOBBIX
MHBEKIMN Ha MpUMEpe MOJABICHUS Pa3BUTUS MHUKOTEHHBIX MATOJOTUH aCCUMWIALIMOHHOTO arlma-
parta IpeBECHBIX PAaCTCHUM.

Matepuaibl 1 MeToabl. O0BEKTAMU HCCIICAOBAHUS SIBISIIMCH SK3EMIUIIPhI KJIEHA OCTpO-
nuctHOTO (Acer platonoides L.) onqHOM BO3pacTHOM KaTEropuy Ha TEPPUTOPUN OOTAHUUYECKOTO Ta-
MSITHHKA MPUPOJIBI peciyOirkanckoro 3Hayenus «llapk ITopeuse». Bei6op MoaeabHBIX 0OBEKTOB
000OCHOBaH TMOBCEMECTHBIM MCIIOJIb30BAaHMEM JaHHBIX BHJIOB B IOCAJKaX HMCTOPHUYECKHUX IapKOB
(B1Opan 21 sx3emrsp: 18 ombITHRIX M 3 KOHTPOJIbHBIX). CpeaHsst BHICOTa MOJAETBHBIX JEPEBHEB
KJIeHa cocTaBisia okojio 20 M, nuamerpsl 30-38 cMm. Ha Teppuropum nccieayemMplx 0ObEKTOB 3a
BEreTalMOHHBIN MepHO/] HEe POBOJMINCH CAaHUTapHast 0Ope3Kka 1 yOOpKa 3axJIaMJIIEHHOCTEH.

CTBOJIOBBIC MHBEKIIMKM MPOU3BOAMWIM B Hauaje Bereranuu (23-24 mas 2023 r.), mpenapatbl
BBOJWJINM B OCHOBAHME CTBOJIA OINBITHBIX JE€PEBBEB Ha BbIcOTE OK0JO0 10—-15 cm or 3emmmn. Okpyx-
HOCTb CTBOJIA Aenin Ha 10 ceKTOpOB B Ka)KJOM M3 KOTOPBIX CBEPJIHIIOCH OTBEPCTHE AUAMETPOM &
MM, TIyonHON 50 MM ¢ ykinoHOM okosio 30° BHU3 OT ropu3oHTanu. Jjsi MpoBEACHUST CTBOJIOBON
MHBEKIUU UCIOIB30BaIM UHBEKIMOHHBIA mmpull o0beMoM 50 M1, pacTBOp BBOJWICA IO JIaBje-
HUeM pykd. Cxema OombITa BKIIOYAaeT 6 BapHAHTOB (J1Ba UCHBITYEMBIX IpenapaTa B TPEX KOHICH-
Tpalusx) B 3-KpaTHOM TNIOBTOpeHHMH. B kauecTBe (QyHrummaa uis CTBOJIOBBIX HHBEKIIHIM
A. platanoides ncnonb3oBamu Ckop, KO ¢ a. B. mudenoxonazon (250 r/m) u Toncun M, KC c
1. B. Tuopanar-mermit (500 r/m). IIpemapatsl ObLIH pa3BeieHbl AUCTHIITMPOBAHHOM BOJIOM IJIS T10-
nTydeHus: pabouux pactBopoB ¢ KoHueHTpausmu 10, 25 u 50 %. [locne npoBeaeHUst HHBEKIUHA OT-
BEPCTHSI T€PMETU3UPOBAIIN CaJ0BBIM BapOM.

UYepes 100 nueit (14 Henmens) mocie MHBEKTUPOBAHUS HA KaXIOM JiepeBe ObLIM COOpaHBI 110
IATh SK3EMIUIIPOB BETBEH B HIDKHEH 4acTH KPOHBI (BBICOTA 70 5 M) ¢ 5—8 MHCThSIMH Ha Kax10u. JIn-
CTOBBIE IJIACTUHKH IOJIBEPTrajMCh OCMOTPY MU OINPEENCHUI0 OTHOCUTEIBHOM IUIOIAAN TOKPBITHS
ACCUMWJISILIMOHHOTO arnmnapara JOMUHHUPYIOIIMMHU OOJIE3HAMU — MYYHHUCTOW pocoll (Bo30yauTelsb
Uncinula aceris (DC.) Sacc.), 4epHO# MATHUCTOCTBIO (BO30yauTenb Rhytisma acerinum (Pers.) Fr.).

Cratuctuueckas o0pabOTKa MOSYYEHHBIX 3KCIIEPUMEHTANBHBIX JaHHBIX MPOBOJIMIIACEH O Me-
tonukaM Bb.A. JlocriexoBa (CTaTUCTUYECKHE XapaKTEPUCTUKU KOJIMYECTBEHHOW M3MEHUYHMBOCTH) [15] ¢
MTOMOIIIBIO TaKeTa MPHUKIAIHOTO TporpammHoro odecneuenuss Microsoft Excel u «Statsoft (USA)
Statistica v.6.0» ¢ pacueTom BbIOOPOYHOU CpeAHEN M CTaHAAPTHOM OomMOKH cpenHero. Mcmonb3o-
BaJIICh METOJbl OMHCATEIbHOW CTATHUCTUKH (IIOJyY€HHWE U CPAaBHEHHE YHMCIIOBBIX XapaKTEPHUCTUK
HKCIEPUMEHTAIbHBIX JaHHBIX). B NMpHUBEACHHBIX pacueTax MPUMEHSUIM BEIMYMHY JOBEPUTEIbHON
BEPOSTHOCTH P, paBHYI0 95 %, COOTBETCTBYIOIMH €l ypOBEHb 3HAUMMOCTH ¢, PaBHbIN 5 %, 1 OmINO-
Ky 3S. I'pyOblie ommbku uckmovanu mno kputeputo CthroneHta. J{is pacuera 6uonaorudeckoit s pex-
THBHOCTH HCTONb30Baiachk (hopmyna A60ota (1), KoTopass HHTErpuUpyeT BIUsSHUE (PaKTOPOB, ompese-
JSTFOLIUX €CTECTBEHHYIO THOENb B KOHTPOJIE:

K-0
BD _[T}doo, (1)

rae BO — 6uonoruueckas s¢dexrnBHOCTh, K — pazsurie (mopaxeHHOCTh) 60e3HH B KOHTpode (6e3 00-
pabotkn), O — pa3BuTHe (MOPaKEHHOCTB) OOJIE3HU B UCTIHITHIBAEMOM BapHaHTe rmocjie 00padboTkw [16].

W3mepenue quaMeTpa CTBOJIA HA BbICOTE 1,3 M M B 00J1aCTH MHBEKIIMU OCYIIECTBIISUIOCH C T10-
MOIIBI0 MEPHON BHJIKU; KATETOPHH COCTOSIHUSI PACTEHUIl OLIEHWBAIKCH 110 BHEIIHUM MPU3HAKaM CO-
TJJaCHO HIKAaJI€ KaTeI‘OpI/II\/JI COCTOSIHUSI XBOMHBIX W JIUCTBEHHBIX ACPCBLCB (HOCTaHOBJIeHI/IC JICCHOT'O
xo3siictBa Pecriyonmuku benapych ot 19.12.2016 Ne 79 «CanutapHbie paBuiia B jJecax PecnyOnuku
benapycoby). ns uaeHtudukanuy Bo30yauTeneii 00Ie3HN U CTENEHH MOPAXKECHHOCTH aCCUMILISIN-
OHHOTO anmnapara UCIOJIb30BaJIN MaKPOCKOIMMYECKU aHaIH3.

OcHoBHas yacTb. Ha ocCHOBaHMM M3y4EHHOM JUTEPATypbl U NIPOBEIECHHBIX MOJEBBIX UCIBITA-
Huii (B 2022-2023 rT.) Ob1Ia pa3paboTaHa MOCIEI0BATEIPHOCTh TOCTAHOBKH CTBOJIOBBIX HHBEKIIHIA:
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1. Onpeodenaemca Konuuecmeo uHveKyuil. 3amepsieTcsa 1MameTp Ha Beicote 1,3 M. U depe3
12—18 cM 110 OKpYKHOCTH OIIpelesieTcs KOJIMYeCTBO OTBepCcTHid [17].

2. Bvoibop mecma unvexyuu. OTBEpCTHE JIETAI0T B OCHOBAHUU CTBOJIa Ha BbicoTe 10 cM Han
3eMJIei uiu B 30He KopeBoH samnsl [18].

3. Pazmep omeepcmusa. JIyis cuctembl Arborjet HCTIONB3yeTCs OTBEPCTUE TUAMETPOM 7 WITH
9 mm [11], B ”HBEKIMAX NIPH HU3KOM JIaBJICHUHU HCTIONIB3YyeTCs TpyOKa auamerpoM 9 mm [14].

4. Iloozomoexka unvekuuonnozo omeepcmus. Ilepen ceepieHneM He0OX0IUMO 00padoTaTh
WHCTPYMEHTHI, YIAIUTh JIUIIAHHUKA U IPOCTEPUIN30BATh KOPY B BEIOpaHHOM MecTe OypeHus [9],
[17]. He nonmyckaercst HpOBOAWTH CBEPJICHHUE BIAIUH MEXIY KOpHSIMH [12].

5. Beooumwtii pacmeop. B TOCyapCTBEHHOM pEECTpe CPEACTB 3allUThl M ynoopenuit Pec-
nyOnuku benapych U rocyaapcTBEHHOM KaTajore MeCTUIUAOB U arpOXMMUKATOB, Pa3pelICHHbIX K
IIpUMEHEHNIO Ha Tepputopun Poccuiickoit @enepanuu (2016) oTcyTcTBYIOT mpenaparsl, NpeaHa-
3HaYeHHbIC ISl MHBEKIMH JIpeBEeCHOM pacTUTeNnbHOCTH. Ha pblHKEe B KauecTBe MpenapaToB AJis
MIPOBEJICHUS] BHYTPUCTBOJILHOTO WHBEKTUPOBAHUS MPEIJIaraloT Kak MECTUIMIBI C JIeHCTBYIOIIHNMHU
BEIIECTBAaMH U3 IPyII HEOHUKOTHHOMIOB, aBEPMEKTHHOB, PochopopraHndeckiux COeAMHEHUHN, TaK
u Ononoruueckue npenapatsl [19].

6. /lasnenue 6600umozo pacmeopa.

a) Mauget (komnanus Mauget, CIIIA) naBnenue pyku;

b) Acecap (Creative Sales, Inc., CIIIA) ecTecTBeHHOE TTOTJIOIICHHE;

c¢) Cuctema Huskoro nasieHus (omucana Navarro et al. 1992 r.), pabGodee naBieHHe COCTaB-
nset ot 60 no 80 kIla [8], [12], [14], [20], [21].

7. Oopabdomka omeepcmusa nocie unvekyuu. [locie norjaoiieHust pacTBOpa OTBEPCTUE Tep-
Metr3upytotT [18]. OTBepcTHss MOXKHO 3aKpbITh cIMKOHOM Selleys 780 miam HEOOIBIIUM KOJIMYE-
CTBOM I'€pMEeTHUKa JUIsl paH [22].

8. Ocmamku unveyuposanuvix coeOuHenuil. AHaIN3 WCCIECIOBAHUN OCTAaTKOB COCTMHEHUHN
MEeCTULIUJIOB TIOKA3aJl, UTO OIMpPEACJICHHbIA MPOMEKYTOK BPEMEHH MPOUCXOAUT 3aMETHOE COKpalle-
HHE KOHIIEHTpaluuu BBoAUMBIX BemecTB [17], [20], [23], [24], [25], [26]. OcTraTox uMuaakionpuaa
B KCUJIEMHOM COKE YMEHBIIUJICS ¥ BCEX JAEPEBBHEB B TEUCHUE JIETA, YTO COOTBETCTBYET PE3yJIbTaTaM
2003 r. [23]. [Ipu nnbekuusax adbamekTuHoM 2 % (2—3 Mu1) OCTaTKHU MHCEKTHUIMIA ONPEAeIsINCh B
neutbile 9epes cyTku (0,145 mr/kr), gepe3 8 nueit (0,048 mr/kr), gepe3 16 gueit (< 0,005 mr/kr)
[24]. [ToneBbIX UCTIBITAHUSI CTOMKOCTH TEKOYKOHA30J1a MOKa3aJIi, YTO CHIYKECHUE €T0 KOHIICHTPaIlun
3a nepBele 3 qHA npoucxoaut Ha 70 % [26].

9. Pacnpedenenue KoHuenmpayuu uHbeKyuil. JKBUBAJICHTHbIE KOHIICHTPAIIUM WMUIAKIO-
MpHIa BapbUPYETCS B 3aBUCUMOCTH OT TOJIOKCHUSI BETBEH OTHOCUTENILHO TOUYKU UHbEKIHH [27].

10. Ilocheocmeusn unvexkyuii. Ecnv B mporiecce UHBEKIIMU B OTBEPCTHUE MOMAAET BO3AYX, TO
3TO MPUBOJHUT K MOCTENIEHHOMY IPEKPAIICHHIO TIOMJIOIEHNIO pacTBOpoB [8], [9], [21]. Pamom ¢ me-
CTOM MHBEKIMH MMPOUCXOJUT pa3pacTaHue KaatoCHOW TKaHU. HBEKIIMOHHBIE OTBEPCTUS C FOKHON
CTOPOH 3a)KMBAIOT JOJIbIIIE, YEM C CEBEpHOIL [28].

B nonydeHHbBIX pe3ynbTratax OblLIa BBISBJICHA 3aMeTHasi Onosorndeckast 3¢pheKTUBHOCTh (QyH-
THIHIHOTO BO3JICUCTBHUS MPENapaToB, BBOJAUMBIX MyTeM CTBOJOBBIX MHBEKIIMN, Ha BCEX H3ydae-
MBIX BHUAAaX JepeBbeB. Jlydmryro Ouosiormdeckyro 3(h(PpeKTHBHOCTh KOMILIEKCa OOJIE3HEH JIMCTHEB
nokazan Ckop, KO B makcumanbHO# KoHIEeHTparuu (Tadi. 1). KpoMme cHuXEHHs] KOIUYECTBa 30H
MOpaXXeHUs U TUIOMAAN MH(GEKIMOHHBIX MSITEH Ha JIMCThAX OTMEYEHa 3aJep’KKa B (hOPMHUPOBAHUU
CTpOMBI BO30ymuTenst — rpuda R. acerinum MO CpaBHEHHUIO C KOHTpoJieM. Tak, Mpu MHBEKTUPOBA-
HUU KieHa npemnapatam Ckop, KD ¢ neiicTByromuM BemecTBOM TU(PEHOKOHA301 B KOHIIEHTpAIUH
50 % BBISBICHO CHW)KEHUE pa3BUTUs uYepHOM mNsATHUCTOCTH Ha 87,60 % M MydyHUCTOHW pOCHI Ha
73,39 %, HO pu BBEJCHUHU MpernapaTa yMeHbIIeHHON koHueHTpamu (10 u 25 %) Ouonoruyeckas
s dexTuBHOCTh cHMkaercs. /g npenapara Toncun M, KC ¢ neiicTByromum BemecTBoM THOda-
HAT-METWUJI BbIcOoKasi Omoyormdeckas 3()(exkTUBHOCTh ObUIa MOJy4deHa MpH KOHIEeHTparuu 25 %
potuB yepHoil natHucroctu 84,40 % u npoTUB My4yHUCTON pockl 68,48 %, pu Ipyrux KOHLEH-
Tpanusax ouomgorunyeckasi 3GHeKTUBHOCTh HECKOIBKO HUXKE.
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B nenom mo myuHucToit poce 6uosiorndeckast 3hpeKTHBHOCTD MpenapaToB OKa3ajach HWKE U
COCTaBJISUIa IO MOJENIBHBIM AepeBbsiM oT 41,87 no 73,39 %, BO3MOXKHO, 3TO CBS3aHO C OOJbIIEH
TosiepaHTHOCTRIO U. aceris K MpUMEHSEMBbIM [. B. AHaJOTUYHbBIE PE3ylbTaThl ObUIM MOJYYEHBI B
OTBITAX M0 UHBEKIUAM, KOTOpbIe ObLTH 3a10keHbl B 2022 I. B pAI0BOM THIIE ITOCAIKU HA TEPPUTO-
pHUH CTyZeHYecKoro ropoaka B Heropenbckom ydeOHO-OMBITHOM Jiecxose [3].

Tabnva 1 — bruonormdaeckas 3(h(h)eKTUBHOCTD CTBOJIOBBIX MHBEKIMH Ha Acer platonoides L. pOTHB MyYHUCTOM
POCHI ¥ YEPHOM MATHUCTOCTH
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4,515 2-3 | 34,00 | 29,67 | dudenoxonaszon (250) 50 | 031+0,11 | 2,20+0,35 | 87,60 | 73,39

1,2,3 2 | 37,67 | 32,83 | Mudenokonazon (250) | 25 | 0,79+0,24 | 2,96 +0,29 | 68,27 | 64,21
16, 17, 18 2-3 | 34,33 | 34,67 | Judenokonazon (250) | 10 | 0,88 +0,20 | 2,81 £0,26 | 64,93 | 66,06
19, 20, 21 2-3 | 32,33 | 28,67 | Tuodanar-merua (500) | 50 | 3,00+0,26 | 2,84+0,31 | -20,13 | 65,74
9,10, 11 2-3 | 33,33 | 29,33 | Tuodanar-merun (500) | 25 | 0,39+0,12 | 2,61 £0,26 | 84,40 | 68,48

12,13, 14 2 32,00 | 27,67 | Tuodanar-merun (500) | 10 | 0,71+0,18 | 481+0,39 | 71,47 | 41,87
Konrpons 6,7,8 | 2-3 - 30,00 - - 1250+0,53 | 828+0,76 - -

Ipumeuanue: M — cpennee apudMeTHyecKoe 3HaYCHNE, M — CTaHJapTHas omuoka cpenHeit, P < 0,95.

BrisiBneHo, uro gpyurunuanas 3¢pGeKTUBHOCTh MPENapaTOB COXPAHSIETCS HA MPOTSHKECHUH HE
Menee 100 qHel. DTo CylecTBEHHO 0oJjiee MPOJIOHTUPOBAHHOE JACHCTBUE, YEM MPHU TPATUITHOHHOM
croco0e 3aIuThl pAaCTEeHUN MyTeM ONPHICKUBAHUSI.

Kpome ¢ynrunumnoro s3pdexra HamMmu ObUTH OTMEUEHBI PA3INIMsl B 00hETAHUN aCCUMUJISIIN-
oHHOTO anmapata 4. platonoides TUCTOTPHI3YIIUMH BPEAUTEISAMU (PUCYHOK 1).

3,00

2 el O Kontpouis
S < 2,00

2 i

s B 1,50 B Cxop,CK
33 1,00 -

E o J

E‘@ 0,50 OTomcua M,
) 0,00 - KD

K.1:1 K.1:3 K. 1:9

Pucynok 1 — CpenHee pa3BuTue 00beIaHus JUCTHEB KIICHA BPEIUTEIAMH MTOCIIC HHbEKTUPOBAHHUS
Cxkop, KD u Tonicua M, KC

YpoBeHb 00beAaHNs BPEAUTEISIMHU JIMCTOBBIX MJIACTUHOK MPSIMO MPONOPIMOHATIBLHO 3aBHCHUT
oT 6uonornyeckoit 3(p(HEeKTUBHOCTH MPOTUB YEPHOU MATHUCTOCTH U MyYHHUCTOM pochl. [Ipn nHBbEK-
TUPOBAHHUHU KJIEHA TpenapaTaMy ¢ JeHCTBYIOIIUM BEIIECTBOM IM(PEHOKOHA30 1 (MPH KOHLIEHTPAIH
50 %) ypoBeHb 00benaHHs ObUI YBEJMYEH B 5,5 pas, MpH BBEACHUU Ipenapara ¢ JeHCTBYIOIIUM
BEIIECTBOM THO(aHAT-MeTHII (TIpH KOHIEHTpanuu 25 %) mpou3omwio ypenudeHue B 4,8 pas.

Takum 00pazom, BBeZIEHHE JaHHBIX MPENapaToB MOBBIIIAET YCTOWYUBOCTh PACTEHUH K OOJIE3HIM
ACCUMIISIIMOHHOTO amIapara, HO B TO K€ BPeMs CHU)KAeT PE3UCTEHTHOCTD MO0 OTHOLICHUIO K BpEAUTE-
JISIM aCCUMUJISILIMOHHOTO armnapata. Bo3MoxkHO, 3TO cBsi3aHO ¢ M30upaTeabHOM crIoCOOHOCTHIO MPH IMH-
TaHUH, TIO3TOMY JIMCTOTPHI3YIIME HACEKOMBIE OTAAIOT MPEANIOUYTEHUE OoJiee 310pOBBIM OpraHaM.

3axiouenne. Ha o0CHOBaHMM POBEIEHHBIX UCCIIE0BAHUI MOYKHO CENIATh CJIETYIOIINE BEIBO/IBL:

1. D¢ deKTHBHOCT CTBOIOBBIX MHBEKIMI 3aBHCHT OT BBOAMMOTIO Iperapara, 1035l ACHCTBYIOIIETO
BEIIIECTBA, 3a00JIEBaHMs, CTETICHU MOPAYKEHNsI ACCUMUIISILIMOHHOTO arliapaTa, Ieprojia BBEJCHUS pacTBOpA.

2. B nenmom mo mydHucTol poce Ouonorndeckas 3(h(PEeKTHBHOCTh MpenapaToB OKazajiach HU-
K€ W COCTaBJIsIa 10 MOJIEIBHBIM JiepeBbsaM OT 41,87 mo 73,39 %, BO3MOKHO, 3TO CBA3aHO C OOJb-
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el ToaepanTHOCThIO U. aceris K IPUMEHSIEMBIM JI. B., aHAJIOTUYHBIE PE3YJIbTAaThl ObLIN MOJTYyYEHBI
B ombiTax 2022 r. [3], [29].

3. BHyTpupacTuTenpHOE BBEICHHE TPEnapaToB MOBBIIIAET YCTOHYUBOCTh PACTeHUN K O01e3-
HSM aCCUMUJISILIMOHHOTO amnmapara, HO B TO K€ BPEMSI CHIXKAeT PE3UCTEHTHOCTh MO OTHOIICHUIO K
JUCTOTPHI3YILIUM BPEIUTEIISIM, YTO TOKa3bIBa€T HEOOXOAMMOCTh KOMILJIEKCHOTO MOIX0/1a K 3aIlUTe
LIEHHBIX JIEPEBHEB.

4. JIns nepeBbeB Ki€Ha OCTPOJIMCTHOTO M JIMMBI KPYIHOJIMCTHOM C AMAMETPOM CTBOJIA HA BbI-
core 1,3 M 28-35 cMm. Hanbosee oNTUMANIbHBI 00BEM BBEJACHHOTO pacTBopa — 50 MII.; onTUMAab-
Has KOHIIEHTpAIUs TMpernapara sl 00pbObl ¢ MYYHUCTOW POCON M YEPHOM MATHUCTOCTHIO C JEH-
CTBYIOIIIMM BeIIeCTBOM THO(aHAT-MeTHI cocTtaBmia 25 % [3], [29].
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