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BJIMSIHUE MEJbCOJEPKALIEI'O ATPOXUMHUKATA
HA MOKA3ATEJIA IPOAYKTUBHOCTHU BUHOI'PAJIA
H. O. Apecroga, H. O. Psa6uyn

Pedepar. VccnenoBanust NpoBOIMIN C LENBIO ONpeeaeHuss OMoaornyeckon 3p¢GeK THBHOCTH
1 QYHIMIUAHOW aKTUBHOCTH MEABCOJEPIKAIEr0 arpOXMMHUKaTa, a TAKXKE ero BIMSHHS Ha IPOTYKTHB-
HOCTh BHHOTPaJHBIX pacTeHuil. PaboTy BeimonHsun B PocroBckoii o6nactu B 2019-2021 rr. Ha mwiozo-
HOCSIIIMX BUHOTPAIHBIX pacTeHusX copta Kabepue CoBuHboH. CXeMa OmbITa IpeaycMaTpruBalla clieny-
OIIHe BapHAHTHL: 0€3 MMOAKOPMKH (KOHTPOJIb); MEIbCOACPKAIIIIA arpOXUMHUKAT (3-KpaTHas HEKOPHEBas
mogkopMmka) B mo3ax 1o 0,5, 1,0 u 1,5 n/ra. IlepByro mogxopMKy MPOBOIWIH TOCHIE BETCHUS, BTOPYIO 1
Tperbio — depe3 20 u 40 mHelt mocne nepBoil. [IogKOpMKN OCYIIECTBISUIA B YTPCHHUE TN BEUEPHUE
4achel IPH OTCYTCTBUH OCAJKOB W IMOPHIBOB BeTpa. Pacxox pabouero pactsopa 1000 n/ra. [loBTOpHOCTB
ombiTa — TpexkpaTHas. Haubosnee cymecTBeHHOE yBeJIMUSHHE MAacChl TPO3ZEH C 0JTHOTO KYCTa, IO CpaB-
HEHHUIO C KOHTPOJEM, OTMEYEHO B BapuaHrte ¢ 1030it 0,5 n/ra. JlocroBepHOE yBEIMYEHHE YHCIA STOJ
B I'PO3JM U UX MaccChl OTMEYalli B BapuaHTax ¢ MoAKopMKoH B go3ax 0,5 u 1,0 n/ra. CymiecTBeHHOE 110-
BBIIICHHUC Cpe)lHeI‘/’I MacCcChl O}IHOﬁ AroJbl, MO CPaBHCHHUIO C KOHTPOJIEM, OTMCYAJIM BO BCEX BapUaHTaXx
ombITa. [IpogyKTHBHOCTD pacTeHMI IPH MCIIOIb30BaHMY TpernapaTa B 1o3e 1,5 i/ra Obina Gosple, yem
B KOHTpPOJIE, HO MEHBIIIE, [I0 CPABHEHUIO C IPYTMMH BapuaHTaMy omblta. Hanbosnee cymecTBeHHOE 110-
BBIIIICHUE YPO’KaHHOCTH KyCTOB BHHOrpaga copra Kabepune CoBuHBOH (Ha 26,2%), 1O CpaBHEHHIO
¢ KOHTPOJIEM, OTMEUEHO IpH MmoakopMke B po3e 0,5 n/ra. KoHnenTparus caxapos B COKe SITOJ IPH BCEX
103X TOJAKOPMKM Obina CymecTBeHHO Bhime (Ha 0,7...1,0 T/100 cm?), uem B koHTpone. ITogxopMKa
BUHOTPAJHBIX pacTeHuil B no3ax 0,5, 1,0, 1,5 n/ra ycuwiwia yCTOHYHMBOCTh PACTCHUN K MUJIIBIO, IO
CPaBHEHUIO C KOHTpOJIEM, 0cOOeHHO npu Jo3e 1,5 si/ra. /Iy moBbILIeHNs] TPOAYKTUBHOCTH BHHOTPA/I-
HBIX PacTEHHH Iienecoo0pa3HO MPUMEHEHHE MEIbCOoepKallero arpoxumukara B 1o3ax 0,5 u 1,0 n/ra.
Jnst yMEHBIIEHUSI IECTHLIUAHON Harpy3kd Ha ()OHE 3aIMUTHBIX 00pabOTOK OT MIJIABIO PEKOMEHIYETCS

HCIOIb30BaHKe Tpenapara B jpo3e 1,5 n/ra.
KaueBble caoBa: Bunorpan (Vitis),

MeIbCOIePIKAIIIHA

arpoxuMHkKar, OHoJIOruUecKas

3¢ EKTHBHOCTD, YPOKAWHOCTD, CAXapUCTOCTh, KHCIOTHOCTH SITOJT, MIJIIIBIO.

BBenenme. Poccuiickme u 3apyOexHBIE
yuensie [1, 2] oTMeuaroT, 94To BHECEHHE ymoOpe-
HUI — HEOOXOAUMBIN AJIEMEHT TEXHOJOTHH BBIPa-
IIMBAaHUS BHUHOTpaza. BeImoiHEeHHe 3TOro arpo-
IpueMa BIHSAET Ha TaKue IT0Ka3aTelld, KaK BelH-
YHHAa TPO3[M, KAYECTBEHHBIE XapaKTEPUCTUKU
SITOJI, CHJIa POCTA, BEIMYHMHA JTUCTHEB U TTOOETOB,
MOPO30yCTONUMUBOCTE U Ip. [3, 4].

BaXHOCTP MHKpO3JIEMEHTOB, BXOISIIUX B
coctaB ynoOpeHuH, s pacTeHUH 3aKIF0YaeTCs B
TOM, YTO OHH CJIYXaT COCTaBHOW 4YacThio (ep-
MEHTHBIX CHCTEM PACTHTENBHBIX KIEeTOK. Dep-
MEHTHI BBICTYNAIOT KaTalIM3aTOPaMH, YCKOPSIO-
IMMH OMOXUMHUYECKUE PEaKINy B KIeTKax. Muk-
PO3JIEMEHTHI OKa3BIBAIOT OOJBIIOE BIHSHHAE HA
MMOCTPOCHUE OWOKOJUIOMIOB PACTHUTEIBHBIX KIle-
TOK W BIIMSIIOT HAa HANpaBI€HHOCTh OMOXHMMHYE-
CKHX TpoleccoB [5, 6].

Uccnenosatenu [3, 6] oTMe4aroT pa3iuvHbIE
HapyIIEHUs] B POCTe M PAa3BUTHH BHHOTPAIHBIX
pacTeHHH MpH HEIOCTAaTKE MAaKpO- W MHKpOdJie-
MEHTOB. B 4acTHOCTH, 3TO MPOSBISIETCS B YMEHb-
IIEHNH TPOAYKTHBHOCTH TI0OEroB, YCHJICHHOM
OCBITIAHUU L[BETKOB U 3aBsI3€il, YMEHBIIEHUU pa3-
Mepa JUCTOBBIX MIACTUHOK. B pe3ynbpTare akTuB-
HOCTHh (DOTOCHHTE3a B HUX CHIDKAETCS, YTO IpH-
BOJIUT K YMEHBIICHHUIO YPOJXKasi M YXYALICHHIO €r0
KadecTBa. [IpIMeHEeHHe Pa3TUIHBIX MHUKPOYI00-
peHuil CcrmocoOCTBYeT TOBBINICHUIO aJanTaluu
pacTeHuil K pa3iIMYHBIM HEOJIarompHsTHBIM Me-
TEOPOJIOTHYECKUM (DaKTOpaM.

Menp urpaeT BaXKHYIO POJIb IPHU BO3AEIbIBA-
HUHM BUHOTpazaa. JIo HelaBHEro BpeMeHHU Ipemna-
paThl Ha €e OCHOBE ObUIM OJHHMH M3 TJIaBHBIX

(yHTHIIIOB B OOphOE C XO3AWCTBEHHO 3HAYH-
MBIM 3a00JIeBaHHEM MWIIbI0. VX MCIONB30Ban
(bpaniy3ckue BUHOTpagapu ¢ cepeaunsl XIX B. B
BUJIE BOJIHOTO pacTBOpa cMecH cyibdaTa MeIu
THIPOKCHA KalblIMsl, W3BECTHOIO I0JI HAa3BaHH-
eM 6opaockas cMmech. OHAKO MeIbCOAEpIKaIIne
TpernapaTsl MOJIE3HBI He TOJIBKO B Ooprbe ¢ 3a00-
JEBaHUSAMHU, HO M CIY)XaT BaXKHBIM HCTOYHHKOM
MHKPORJIEMEHTOB JJI1 BUHOTPATHOHN JI03bl. Menpb
BXOJHUT B COCTaB (PEPMECHTOB, YJacCTBYIOIIUX B
OuocuHTe3e XJopoduiia (BMECTE C KEIe30M), B
peryJIMpoBaHMH JIBIXaHUsI PaCTeHUi, B OEIKOBOM
W YIJIEBOJHOM OOMEHax, B CHHTE3¢ JIMTHHHA
(cTpouTenpHOrO Matepuaia Juis KJIeTOYHOH CTeH-
KH Pa3TUYHBIX OPTaHOB PACTCHHUIA), B COXpaHCHUH
XJIIOpO(HIUIa B TEMHOTE U TIPU CTAPSHHUH JIHCTHEB,
YTO CHOCOOCTBYET aKTHBHM3ALMK Iporuecca GoTo-
CHHTE3a U OOJIbIIEMY HAKOIIICHUIO MUTATEIbHBIX
BEIIECTB B JIUCTHAX [7, 8]. Menpb oka3bpIBaeT mo-
JIO)KUTEIHHOE BIMSHUE HA COCY/Ibl KCHIIEMBI, YCH-
JIMBasi UX TPOHUIIAEMOCTD JJIsl BOJBI, YTO CIOCO0-
cTByeT Oosee 3¢ (heKTHBHOMY KOHTPOIIO OaylaHCca
MOCTYNAIoONIeH M MCHapsIolleiics Blary, y4acTBy-
et B obopazoBannu [IHK u PHK. HauGonee Bax-
Hast POJIb 3TOT'0 MUHEPAILHOT'O JIEMEHTA B pacTe-
HUSIX CBSI3aHA C €ro ydJacTHeM B (DepMeHTaTHB-
HBIX OKHCIMTENbHO-BOCCTAHOBHUTENILHBIX PEaAKIU-
X B COCTaBe TaKUX (PEPMEHTOB, KaK [IUTOXJIOPO-
MOKcH/1a3a, NOoNn(pEeHONOKCHAa3a, CYNepOKCH -
JMcMyTasa, ackopbarokcuaasa u ap. [9, 10].
Menp Taxke MPUHAUMAET aKTHBHOE ydacTHe B
peakuusaX YCBOEHHMS PAacCTEHUSIMH aMMOHHUHHOTO
a30Ta U3 MOYBHI M yJOOpEHUH, BCIECICTBUE YEro
€e HEeJOCTAaTOK BBI3bIBACT 3aMEJICHUE IIPOLIECCOB
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NpeBpallieHus a30Ta B OCNKU KJIETOK. DTOT MHK-
PORJIEMEHT KaTajlM3upyeT mpouecc (HUKCAHH
MOJIEKYJISIPHOTO a30Ta y 0000BBIX KyNBTyp Ona-
rojapsi KIIyOeHBKOBBIM oOpazoBarusaM. OH mpu-
CYTCTBYET B PacTCHHUAX, B OCHOBHOM (10 99%), B
cBsI3aHHOW (opme n gactuaHO (10 1%) — B BHAOE
CBOOOIHBIX OJHO- W JIByXBaJCHTHBIX HOHOB.
Menp y4acTBYeT B XMMHYECKHX PEAKIHSX, CIIO-
COOCTBYIOIIMX TIOBBIIICHHIO YCTOWYMBOCTH pac-
TEHHH K pa3IMuHbIM 3a00JI€BaHUSIM, B TOM YHCIIE
TpuOHBIM W OaKTepHaJIbHBIM, a TAKXKE YCTOHYH-
BOCTH K CTPECCOBBIM  METECOPOIOTUYECKHM
¢dakTopam (3acyxa, MOpO3BI, 3KCTPEMAIBHO
BBICOKHE TEMIICPaTYPHI).

CHIKEeHNE aKTUBHOCTH (PEpPMEHTOB, y4acTBY-
IOMKUX B OKUCIUTECIIbHO-BOCCTAHOBUTCIIBHBIX PE-
AKOUAX, OPOUCXOAAINIUX B IIPOLECCC AbIXaHWUA,
(oTOCHHTE3a IPU HEJOCTAaTKE MEH CONPOBOXKIA-
eTcsl yMEHBIICHHEM COJIEPKaHMs PAaCTBOPUMBIX
YIJIEBOJIOB B KJIETKaX PAcTCHHH M yXyAUICHHUEM
nx nuraHua. Kpome Ttoro, meduuut 3Toro sie-
MEHTa NPUBOAMT K HAPYIICHUSIM HpH (HOPMHUPO-
BaHUU NbLIbIBI U CHUXCHHUIO €€ (bepTI/IJ'H)HOCTI/I.
Y 06000BBIX KYJBTYp €ro HEXBaTKa MOJABJISCT
nporiecc azordukcaruu [11].

D¢ GeKTUBHOCTD YCBOSHHSI MEIH PAaCTEHUSIMHU
13 MOYBBI 3aBHCHT OT ee pH, onTUMasbHbIC BEIH-
YUHBl KOTOPOTO  HAxomiITci B  IIpenenax
5,2...5,8. PacTeHHs UCTIBITHIBAIOT NCQUIAT MEIH
TIPU COZAEPKaHUM €€ TIOABIKHBIX (JOpM B KHCIBIX
MoYBax MeHee 2 MI/KI, B HEHTpaJbHBIX —
Menee 3 mr/kr [12].

N36b1TOK (hOoCchHOPHBIX MM TYMHUHOBBIX y100-
peHH TaKKe MPUBOAUT K NCQUIMTY MEIH, TaK
KaK CBSI3bIBACT €€ MOHBI C 00Pa30BaHHEM TPYIHO
pacTBopuMBIX (pochaToB H KapOOHATOB MEHH.
YMEHBIIAIOT TOJBH)XHOCTh MEIH BBICOKOE CO-
JiepKaHue B IMOYBE MOJBIKHOrO (ocdopa, H3-
BCCTKOBAHUC M IIOHMIXKCHHAs BJIAXKHOCTH ITIOYBBI,
NPEIATCTBYIOIINUE YCBOCHUIO PACTECHUAMU DTOIO
MukposniemenTa [12, 13].

Jedbunut Menu 9acTo BO3HHMKAET HA Yy4acT-
Kax, IJle paHee BUHOTPAJIHbBIEC JIO3bI HE BBIpAIH-
Banu. JI7sI TOAKOPMKHM BHHOTPAZa NPHUMEHSIOT
ynoOpeHus, cosiepXaliue Melb B BHIE XEIaTOB
WIN TJIIOKOHATOB, TOCKOJBKY HEOpraHHYEeCKHe
(OpMBI 3TOTO 3ANIEMEHTa NPH YAOOPEHHH BHHO-
rpaja He aeicTByroT [12].

W36BITOK MeIu TPOSBISETCS B TOPMOXKECHUH
POCTa ¥ Pa3BUTHS PACTEHHH M MOXKET BO3HUKHYTh
BCJIEICTBHE YPE3MEPHOTO NPHUMEHEHHS MEIbCO-
JIepIKalliX MpenapaTroB B TEUEHUE JOJITOTO Bpe-
MEHH, YTO OTPHUIATENILHO BIIMSET HAa MHTCHCHB-
HOCTb TPAHCHHUPALMU M YCTBUYHYIO IPOBOIU-
MOCTB JIUCTHEB, (I)OTOCI/IHTGTI/I‘-ICCKYIO AKTUBHOCTH
KIJIETOK pacteHuit [13, 14].

OpHUM 13 CIIOCOOOB YIpaBJICHHS MUHEPab-
HBIM TIMTaHUEM DPACTEHUH BBHICTYNAlOT HEKOpHe-
BbI€ IOJKOPMKH, OCOOEHHO KOMIUIEKCHBIMU BO-
JIOpPaCTBOPUMBIMU yJOOPEHUSIMH C JI00aBICHUEM
MHKPO3JIEMEHTOB. VX NpenMyIiecTBo, 10 CpaBs-
HEHHUIO C BHECEHHEM yIO0OpEHHI B TIOYBY, 3aKIIO-
qaeTca B OBICTPOIl 1OCTaBKE MUTATEIbHBIX BE-
IIECTB B PAa3JIMYHbIC OPraHbl PACTCHUH B OTpeE/e-
neHHble (a3l BereTanmwu. B pesymnbrare Takoi

ONTHMHU3AIMY TUTAHUS (OTOCHHTETHYECKAs! aK-
TUBHOCTB JIICTOBOTO arapara pacTeHUH BO3pac-
TaeT, 4TO YIy4INAeT MPOAYKTHBHOCTh PACTECHUMH,
BKITIOUasi ypoXkail ¥ €To KauecTBO 0e3 M3MEHEHUS
MMOYBEHHOTO cocTaBa [15, 16].

Henp nccnenoBaHMii — ompeneseHne OHOIIo-
THYecKOi 3(PPEKTUBHOCTH M (QYyHIHMUIMAHOW aK-
TUBHOCTH MEAbCOJEPIKAILEr0 arpoxuMHKara Hu
€ro BIMSHUS Ha NPOJYKTUBHOCTH BHHOTDPAJHBIX
pacTeHuil.

YecaoBus, matepuajbl U Meroabl. Padory
BEITIOJTHSIM Ha ONBITHOH Oaze Bcepoccuiickoro
HAYYHO-HCCIIEOBATEIILCKOTO HMHCTUTYTa BHHO-
rpagapcTBa W BHHOAenwWs — ¢umuana OI'BHY
®PAHIl (r. HoBouepkacck. PocrtoBckas 00-
nacth). [Ipupoaublie ycnoBust THITUYHBL A1 Huxk-
Hero Jlona. KnimmaTt koHTHHEHTaNbHBINA. [IpeoO-
JlaJjaeT CTEMHON JaHaAmagT.

IToyBa omBITHOrO Yy4YacTKa — HYEPHO3EM
OOBIKHOBEHHBIH MHUIIEIUIPHO-KapOOHATHBIN
(ceBeponprazoBCKUii), CPEeAHETYMYCHPOBaHHBIH,
MOIIHOCTh TYMYCOBOTO TOPH30HTa B CpEIHEM
cocraBiser 100 cMm, 0OecIeueHHOCTh MOYBEI II0-
JBIDKHBIMH (popMaMy Kanusi W a3ora HH3Kas,
dhocdopa — cpeansiss. OcOOCHHOCTh MOYBBI OIBIT-
HOTO y4acTKa — HU3Kas MOABIKHOCTh METAJUIOB
BCJICAICTBHE TPHCYTCTBHSA MHUIEIUIIPHBIX (GopM
kapOoHaroB. BanoBoe conepxanue Cu cocTaBis-
er 35,4 Mr/kr, HoaBMXHOW (QopMEI — 2,8 MI/KT,
yTto He npesbiiiaet [1JIK.

HccnenoBanust MpoBOAMIM Ha y4acTKE MHO-
TOJETHUX  HacaXIeHWH  BHHOTpajza  copTa
Kabepune CoBunboH. B ycnoBmsx PocToBckoii
00JacTH 3TOT COPT BO3JENBIBAIOT B IPHUBHUTOU
KynbType, moasoit — Kobep 5Bb ¢ ykpeiTreM Ha
sumy. Popma KycTOB — JUIMHHOpYKaBHas.
Harpyska moGeramu 36...40 mTyK Ha KyCT.
Cxema nocaaku 3,0 M x1,5 m.

MenpcoaepxKaliil  arpoXuMHUKaT INPEACTaB-
151 COOOM )KMIKOCTh CHHETO I[BETa C COCPIKaHNU-
eM obOmiero a3zora He MeHee 12,5%, memu —
8,5%, xapbonatoB — 10,0%. Cxema ormbiTa npea-
roJiarajia M3y4eHue CIEAYIOINX BapHaHTOB: 0e3
MOJKOPMKH (KOHTPOJIb); MEIbCOAEPXKAIINI arpo-
XUMHUKaT (3-KpaTHas HEKOpPHEBas MOAKOPMKa)
B o3ax mo 0,5, 1,0 u 1,5 n/ra.

[ToaKOpMKY TPOBOJWIIM MYTEM OIPBICKHBA-
HUsI paCTEHHH BUHOTPaJia PyYHbIM OINPBICKHBATE-
nem O2-10n-H 1o 9 4 wim mocne 16 1 mpu 61aro-
NPUATHBIX IS0 00pabOTOK METEOpOIOTHYECKUX
ycIoBUSX (OTCYTCTBHE OCaIKOB M CHJIBHBIX I10-
peiBOB  Berpa). Pacxon pabouero pacrtBOpa
1000 n/ra. IlepByl0 MOAKOPMKY OCYIIECTBIISTH
MoCJIe IIBETEHMSI, BTOPYIO M TPEeThio — uepe3 20 u
40 nHeit mocne mepBoil. [TOBTOPHOCTH OMBITA
TpeXKpaTHasl.

Meponpustus 1o 3aluTe pacCTeHUN BUHOIpa-
Jla OT MWJIABIO TIPOBOJIVIIM JI0 M TIOCJIE [[BETEHHUS,
B (hase sirojja — ropollMHa ¥ HadaJle CO3pEBaHMs
aroa. Mcnonp3oBanm cienyromuye GyHrUnuasl ¢
4yepesoBaHueM JeicTByromux Bemects: B 2019 r.
— Punmomuin IN'onn ML (mankone6 + mederokcam)
B nmo3e 2,5 kr/ra; Kabpuo Tom, BAI' (MmeTtupam +
MUpaKIocTpoOuH) B  go3ax 1,5...2,0 «kr/ra;
B 2020 r. — Illupma, K (dnyasunam) B mo3ax
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0,5...0,75 mn/ra; ®docatun, CII (amroMuHUS
¢docoTi) B goze 2,5 kr/ra; B 2021 r. —
Menes, MD (mudexonason + dQmyrpuador)
B nmo3zax 0,5...0,7 m/ra; Pumomun Toun,
MII (manHKO1IEO + MeeHOKcaM) B 103e 2,5 Kr/ra.
HWccenoBaHust BEITIONHSIN B COOTBETCTBUH C
OOUICTIPUHATHIMUA B BUHOTPAJAPCTBE METOJUKA-
MH, KOTOpBIC MPEIyCMaTPHBAIId arpoOHOIoruye-
CKHE yUeTHI (A eponexHuueckue ucciedo8anus no
CO30AHUI0 UHMEHCUBHBIX GUHOSPAOHBIX HACANCOe-
HULl Ha npomvluaeHHou ocHose / cocm. E.U. 3a-
xaposa, JLII. Mawunckas, B.II. Bouoapes u Op.
Hosouepracck: BHUWUBuB, 1978. 173 c.) u Mo-
HUTOPHHTOBBIC (PUTOMATONIOTHYCCKHE 00CIIeI0Ba-
Hust (Menoouueckue pexomenoayuu no npume-
HEeHUI0 (umocanumapHo20 KOHmMpos 8 3aujume
NPOMBIULEHHBIX 8UHO2PAOHBIX HacaxcOeHuti FOza
Yxkpaunvr om epeoumeneii u 6onesnen / H. A.
Axywuna, E. K. Cmpanuwesckas, A. 3. Paouo-
Hogckas u op. Anma: Hayuon. Uncmumym euHo-
epada u euma «Maeapauy, 2006. C. 12-13).
Coneprxanue caxapoB OTpe eI

Tabmmma 1 — Cymma 0cagkoB B IEpHOJT BETETAUN

no 'OCT 27198-87, TuTpyeMbIX KHCIOT B COKE
sron — o 'OCT 32114-2013; cTaTHCTUYECKYIO
00paboTKy pe3yJabTaTOB HCCICAOBAHHUHA BBIMOJ-
HSUTH METOIOM IHUCTICPCHOHHOTO aHaJn3a.

AHanu3 METEOyCIIOBUH OCYILIECTBISUIM Ha
OCHOBAaHHH JAaHHBIX, ITOJYYSHHBIX C MCIIOJB30Ba-
HHEeM IU(POBONM METEOCTaHIMH, HaXOZSLIeHCs
Ha Teppuropun BHUVBuB — ¢unmnana ®I'BHY
OPAHIl, B HenmocpeacTBEHHOW OJIM30CTH OT
OMBITHOTO Y4acTKa.

Becna (mo mavama nperenus) B 2020, 2021 rr.
OTJINYaJlach HEYCTOMYMBOM IOTrOJOW C BO3BpaT-
HBIMH TIOXOJOJMaHusAMH, B 2019 1. ampens u Maif
BBITAJIACH TETUIBIMU C MIPEBHIIICHUEM KIIMMaTHYC-
ckoit HopMmbl Ha 0,9...1,9°C. CymMMa aKTHBHBIX
TeMIepaTyp MpeBbIlIaNa CPeIHEMHOIOJETHHE
snauennd B 2019 1. ma 357,4°C, B 2020 r. — Ha
218,0°C, B 2021 r. — na 380,5°C. Ilepuoan! Bere-
TaIU¥ OTIMYAINUCh HETOCTATOUYHBIM YBJIAKHCHH-
€M: CyMMa BbINaBIIuX ocaakoB B 2019 r. cocras-
msna 63,6% ot Hopmbl, B 2020 1. — 51,6%,
B 2021 r. — 93,2% ot HOpMSHI (Tabm. 1).

Mecsn CymMa 0cagikoB, MM
2019 . 2020 T. 2021 r. CPEIHEMHOTOJICTHSS
Amnpenb 35 10,8 33,8 36,9
Mai 63 49,0 48,0 49,1
WioHp 12,2 27 56,4 59,7
Wions 31,0 43,0 68,4 44,7
ABrycT 16,9 9,0 26,8 41,1
CeHTs0pb 13,2 0,2 17,6 37,7
3a nepuon 171,3 139 251 269,2

B OIBITHBIX HacaXIEHWSX BBHINOIHIM BECh
HEOOXOANMBIIl KOMIIJIEKC arpOTeXHHYECKHX Me-
pOTIPHUATHI, B TOM YHCIIE CYXYIO U 3€JICHYIO IO~
BA3KYy, OOpe3Ky, OOJOMKy, NachlHKOBaHME, 3a-
IIUTHBIE MEPONPHUATUS OT Ooyie3Heil u BpeauTe-
JIel, YEKaHKY, MEXKKYCTHYI M MEXIYpAIHYIO
00paboTKy IOYBHI U JIp.

Pe3yabTarel u o0cyxaenne. OTMEUEHO IMO-
JIOXKNTEIBHOE BIMSHUE MEIbCOJIEPIKAIIETro arpo-
XMMHUKaTa Ha NPOJYKTUBHOCTH PACTEHUIl BUHO-
rpaga. Ero npumMenenue cnoco0GcTBOBaIO yBeIH-
YEHHMIO MAacChl IPO3JEH Ha KyCT M Macchl OJHOM
TpO3AM NPH BCEX J103aX MPUMEHEHUs yI0OpeHus.

Hawnbonpiee moBbleHHe Macchl rpo3zeit ¢ oa-
HOTO KyCTa, 110 CPaBHEHHIO C KOHTPOJEM, OTMe-
YEeHO B BapHaHTe C J1030i1 arpoxumukara 0,5 ji/ra.

JlocToBEpHBII POCT MacChl OHOW IPO31U NIPU
UCIIONIb30BaHUHK yI00penus B no3ax 0,5 u 1,0 n/ra
OTMEYaJIH, TI0 CPaBHEHHIO HE TOJHKO C KOHTPO-
JeM, HO ¥ ¢ BapuaHToM 1,5 m/ra. [Ipu 3TOM B Ba-
pHaHTEe C J1030H MeIbCO/AEpIKallero Ipernapara
1,5 ni/ra Tak ke oTMeyasu OOJNBIIYIO0, YeM B KOH-
TpoJie, BEJMYMHY OTOro IIOKasarems. Macca
OJTHOM I'PO3AM B BapHAHTAX C JO3aMHU MOJKOPMKHU
0,5 wm 1,0 n/ra wHaxogunaach Ha  OJHOM
ypoBHe (Tab. 2).

Tabnuna 2 — BnussHue MeIbCcoIepIKaIlero arpoXuMHKaTa Ha pa3BUTHE IPO3Aed pacTeHUI BUHOTpa-
na copta Kabepue CoBuubOH (cpennee 3a 2019-2021rr)

Jlo3a arpoxumukara Yucno rpo3aei, mrT./KycT Macca rpo3aei
KI/KyCT OJIHO rpo3ay, T
0 41 4,0 97
0,5 n/ra 42 5,1 120
1,0 n/ra 41 4,8 117
1,5 n/ra 43 4,6 106
HCPys 3 0,5 9

VYBENMYCHUIO MacChl TPO37ei CIoCcOOCTBOBA-
JIM TIOBBILIEHHE MACChl U KOJIMYECTBA ATOJl B TPO3-
M, a TaKXe POCT Macchl omHOH siroasl. Cytie-
CTBEHHOE YBEIMYECHHUE MACCHI STOJ[ B TPO3JH, IO
CpaBHEHHIO C KOHTPOJIEM, OTMEYAJIN B BapHAHTAX
¢ nozamm arpoxmmukara 0,5 u 1,0 w/ra. Jocro-
BEPHOCTh pa3IMYuMil MO Macce SroJ B TPO3aAH
MEX]ly BapHAHTOM C J1030H 1,5 11/ra u KOHTpoJIeM,

a TaKKe MEKIY BapHAaHTAMH C J03aMHU arpoOXUMHU-
kata 0,5 u 1,0 i/ra He qOoKa3aHa.

3Ha‘-H/IMOC YBECJIIMYCHUE KOJIMYCCTBA AroJ B
TPO3/H, TI0 CPAaBHEHUIO C KOHTPOJIEM, HabIoam
B BapuaHTax ¢ po3zamu ypoopenus 0,5 u 1,0 n/ra.
Mexay KOHTpOJEM U BapHaHTOM C J030#
1,5 n/ra, pa3muuus NO YHCIY STOA B TPO3IH
CTaTUCTHYCCKU HEJJOCTOBEPHBHI.
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CpenHsisi Macca OJHOW Srojbl BO BCEX Bapu-
aHTaxX OIbITa OblIa CYLIECTBEHHO BHINIE, YEM B
KoHTpoise. Kpome TOoro, oTME4eHs! JOCTOBEPHBIE

pa3uyKsl 0 BEIUYHMHE STOTO MOKA3aTeNsT MEKIY
BapWaHTaMH C J03aMd moakopMku 1,0 wu
1,5 n/ra (tabm. 3).

Tabmuua 3 — BiusHEE MeobcoaepiKallero mpenapara Ha pocT M Pa3BUTHE S0 BHHOTPaga copTa

Kab6epue CoBunboH (cpemaee 3a 2019-2021 rr.)

Jo3a npenapata Yuco siro1 B TpO3.H, Cpennsisi Macca, T
IIT. OJIHOM rpo3au OJTHOM SITOBI
0 118 94,1 0,80
0,5 n/ra 134 116,4 0,87
1,0 n/ra 128 113,6 0,89
1,5 n/ra 121 101,9 0,84
HCP g5 10 11,6 0,04
[NonkopMKka MembCOmEpIKAIIUM arpoXHMHUKa- YpO’KalfHOCTH BO3pacTaja B BapHaHTaX C J03aMHU
TOM TIOJIOKHUTEIIFHO OTPa3mWiIach Ha yPOXKaAHHOCTH 1,00 m 1,5 n/ra (ma 214 wu 155%,
KycToB BuHOrpaga copta KabepHne COBHHBOH.  COOTBETCTBEHHO).

Haubonee  cymecTBeHHOe €€  yBelIUYEHHE
(1a 26,2%), M0 CpaBHEHUIO C KOHTPOJIEM, OTMe-
YEHO B BapHaHTe C 710301 noakopmku 0,5 j/ra.

B MeHbIIEH cTeneHH, XOTS W JIOCTOBEPHO,

JlocToBEpHOCTH pa3iavuuil O BEIUUYMHE ITOTO
moKazateisi MEXIY BapHaHTaMHU C J03aMH MOJ-
kopmku 0,5 u 1,0 w/ra, a Tarwke 1,0 u 1,5 n/ra
CTAaTUCTHYECKH He JoKa3aHa (Tali. 4).

Tabnuna 4 — BiusHue MeIbCoIepKaIIero arpoXuMHUKaTa Ha BETHUMHY YPOKas pacTCHH BHHOTPA-
na copta Kabepue CoBunboH (cpennee 3a 2019—2021 rr.)

[Jo3a npenapara Pacuernas ypoxxaltHOCTb, T/Ta [TpubaBKka K KOHTPOJIO
T/Ta %
0 8,4
0,5 n/ra 10,6 2,2 26,2
1,0 i/ra 10,2 1,8 214
1,5 n/ra 9,7 1,3 15,5
HCP s 0,8

VYuer KauecTBEHHBIX XAapaKTEPHUCTHK COKa
STOJ TIPH cOOpe YpoKasl BBISBUII CYIIECTBEHHO
Gonee BBICOKYIO, 1O CPaBHEHHIO C KOHTPOJIEM,
KOHIICHTPAIIMIO CaxapoOB BO BCEX BapUAHTAaX

omeita Ha 0,7...1,0 1/100 cm?. TIpu 5TOM MexIy
BapHaHTaMH ONbBITA C HCCIECAYEeMbIMH JI03aMHU
arpoXMMHMKaTa PaziIfyus MO0 BEJIWYMHE 3TOTO I0-
KasareJs CTATUCTHYECKU HE JJ0Ka3aHbl (Tab. 5).

Ta6nHua 5 — Bimstaue HeKOpHeBOfI IMOJAKOPMKH arpOXMMHUKATA Ha KAa4YE€CTBO Aro0J BUHOI'paaa, COPT

Kab6epue CoBunboH (cpemaee 3a 2019-2021 rr.)

[Jo3a npenapara Conepxanue
caxapos, /100 cm” TUTPYEMbIX KHCJIOT, I/CM”
0 23,6 8,3
0,5 n/ra 24,2 8,6
1,0 n/ra 8,5
1,5 n/ra 8,3
HCPys 0,4
=
=
lQn 2 -
E 1.8 -
g2 L67 [0.8
2 14 ’
-]
5 1,2 1 I
Q
g 1]
2 0,8 -
L
E 06 -
= 04
02 -
0 T T T T 1

Koutpoms 0,5 wra

1,0 wra

1.5 wra

J:[oaa MMOOKOPMKH ME€IbCOOCPIKAINTHM arpOXHMHKATOM

Puc. - Biausinue Meapcoepkaliero arpoXuMIKaTa Ha HFHTEHCUBHOCTD Pa3BUTHSI MUJIIBIO
1o BapuaHTam onbita (cpeanee 3a 2019-2021 rr., HCPys=0,5)
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BnusiHust mpenapara Ha KHCJIOTHOCTH COKa
STOJ 110 BCEM BapHaHTaM OIbITa HE HAOJIIOJaIH.
Hamm nccnenoBaHms TOATBEPAMIH TOIOKHATENb-
HO€ BJIHSHHAE MEIhCOACPIKAIICTO arpoXMMHKaTa
Ha yCTOMYMBOCTb PAaCTEHUN K MWJIIBIO, UTO IPO-
SIBIJIOCH B CYIICCTBEHHO MEHBIIIEH HMHTCHCHBHO-
CTH pa3BUTHUsI OOJIE3HN HAa PACTEHHMSX, MO CpaBHE-
HUIO C KOHTpOJIEM (CM. puC.).

MenbconepKamnil  arpoXUMHUKaT —yCHUIIMBAI
neiicTBUe (DYHTUIUIOB MPOTUB OOJIE3HU. DTO
MTOJITBEPKIACT YMCHBIICHHWE, 110 CPAaBHEHHIO C
KOHTPOJIEM, WHTCHCHBHOCTH PAa3BUTHS MHIIHIO
MIPU TIOAKOPMKE MEIbCOICPIKAIINM IIperapaToM
BO BCEX HCCIIENYeMBIX ao3ax. Hambompmryio 3¢-
(PEeKTHBHOCTh 3allMThl BUHOTPAJHBIX HacaXIe-
HUI OT MWIJIbIO HAOIIOMATM MPH TOAKOPMKE B
nose 1,5 n/ra. OTMeueHa TecHas oOpaTHas Koppe-
JIIUMOHHAS 3aBUCUMOCTD (r=-0,95) Mexay no3oi
MIPUMEHECHHS TIperapaTa i HHTCHCUBHOCTBIO pa3-
BUTHS 3a00jeBaHus. Vcmonp30BaHUEe MEeIbCOIEP-
JKAIIETO arpoXMMHKaTa MO3BOJHIO HE TOJBKO
MIOBBICUTH YPOKal M €ro KadyecTBO, HO U MPH OT-
CYTCTBUH OSNU(DUTOTHH MHIJIBIO, YMEHBIIUTH
KpaTtHOCTb 00paboTok (¢ 4 no 3), uro crocoO-
CTBYCT CHMXKXCHUIO HeCTHHHHHOﬁ HarpyskKu
Ha BUHOTpagHUKH [17].

BeiBoabl. TpexkpaTHas HEKOpHeEBas IOJ-
KOpMKa pacTeHH# BHHOTpama copta KaGepHe

COBUHBOH MEIBCOJICPIKAIUM arpOXMMHUKATOM B
nmo3e 0,5 m/ra criocoOCTBOBaa YBEIUYCHHUIO YPO-
JKaiHOCTH — Ha 2,2 1/ra, niu 26,2%, 1,0 i/ra — Ha
1,8 t/ra, umu 21,4%, 1,5 n/ra — 1,3 1/ra, umm
15,5%, mo oTHOIIEHWIO K KOHTPOIIO 0Oe3 ToA-
kopMkn. Ee poct ObuT 00YCIIOBICH yBETHUECHUEM
YHCIIa ¥ MacChl 3aBsI3aBIIUXCS STOJ.

Kpome Toro, nmpuMeHeHHE MEIbCOACPKAIICTO
arpoXMMHKaTa 00CCICUHIIO YIYUIICHHE KauecTBa
STOJl, O YeM CBHUJCTEIBCTBYECT JOCTOBEPHOE IO-
BEIIICHHIE COAEP)KaHUSA B HUX CaxapoB, IO CpaB-
HEHHIO ¢ KOHTposieM. KoHIIeHTpanus TUTpyeMBIX
KHCJIOT B fATOAAX II0 BapHaHTaM OIIBITA OCTaBa-
JIOCh Ha ypPOBHE KOHTPOJS M COOTBETCTBOBAJIO
CTaHJAPTHBIM KOH/IUIUSIM JUIS copTa
Kab6epue CoBUHBOH.

Hcnonb30BaHue MEIbCOCPIKAIICTO arpOXu-
MHKaTa Ha ()OHE 3aIIUTHBIX 00pabOTOK OT MMII-
b0 (QYHTUIIAMH, HE COACPIKAIINMU B CBOEM
cocTaBe Melb, YCHIIMBAJO YCTOMYMBOCTH pacTe-
HUI BHHOTpaja K 3200JIeBaHUIO.

Hamnbonee pamnmoHamsHON H030# MeIabcomep-
JKAIlEro arpoXMMHUKaTa JJIsl HEeKOPHEBBIX MOIKOP-
MOK BHHOTpajza cienyer cuutate 0,5 n/ra. Yae-
auaenne 103 g0 1,0 m 1,5 n/ra mMoxkeT OBITh
OMpaBAaHo sl O0PHOBI ¢ MIJIABIO C ICNIBIO IMO0-
BBIICHUST (DYHTHUIIIHOTO ICHCTBUSA HE CONIepiKa-
IIUX MEJb MPETapaToB.
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INFLUENCE OF COPPER-CONTAINING AGROCHEMICAL
ON GRAPE PRODUCTIVITY INDICATORS
N.O. Arestova, 1.0. Ryabchun

Abstract. The studies were carried out to determine the biological effectiveness and fungicidal activity of
the copper-containing agrochemical, as well as its effect on productivity of grape plants. The work was carried out
in Rostov region in 2019-2021 on fruit-bearing grape plants of the Cabernet Sauvignon variety. The experiment
scheme included the following options: without top dressing (control); copper-containing agrochemical
(3-fold foliar feeding) at doses of 0.5, 1.0 and 1.5 I/ha. The first feeding was carried out after flowering, the second
and third - 20 and 40 days after the first. Top dressing was carried out in the morning or evening hours in the ab-
sence of precipitation and gusts of wind. The consumption of the working solution is 1000 1/ha. The repetition of
the experiment is three times. The most significant increase in the mass of bunches from one bush, compared with
the control, was noted in the variant with a dose of 0.5 I/ha. A significant increase in the number of berries in a
bunch and their weight was noted in the variants with top dressing at doses of 0.5 and 1.0 I/ha. A significant in-
crease in the average weight of one berry, compared with the control, was noted in all variants of the experiment.
The productivity of plants when using the drug at a dose of 1.5 1/ha was greater than in the control, but less than in
other variants of the experiment. The most significant increase in the yield of grape bushes of the Cabernet Sauvi-
gnon variety (by 26.2%), compared with the control, was noted with top dressing at a dose of 0.5 I/ha. The concen-
tration of sugars in the juice of berries at all doses of top dressing was significantly higher (by 0.7...1.0 g/100 cm?)
than in the control. Fertilizing grape plants at doses of 0.5, 1.0, 1.5 1/ha increased the resistance of plants to mildew,
compared with the control, especially at a dose of 1.5 I/ha. To increase the productivity of grape plants, it is advisa-
ble to use a copper-containing agrochemical at doses of 0.5 and 1.0 I/ha. To reduce the pesticide load against the
background of protective treatments against mildew, it is recommended to use the drug at a dose of 1.5 I/ha.

Key words: grapes (Vitis), copper-containing agrochemical, biological efficiency, productivity, sugar content,
acidity of berries, mildew.
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