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Annomayua. Haydynass HOBH3HA M NPaKTHYecKas 3HAYMMOCTb. HanpaBineHue uccnenoBaHuil SBISeTCA aKTyaJlbHBIM B
CBSI3U C TEM, YTO B BUHOTPAJIapCTBE MPUMEHEHHE HOBBIX BOJIOPACTBOPUMBIX KOMILIEKCHBIX YIOOpEHHUI B XenaTHOH dopme
13-32 HEJI0CTaTOYHOM N3yUYEeHHOCTH HE PacIpOCTPaHeHo. B CBsI3H ¢ 3TUM BO3HHKIIA HEOOXOIMMOCTD B OIIPEAEICHUH UX BIIH-
STHUSL Ha OCHOBHBIE NPOLIECCHI XKU3HEIESATEIbHOCTH BUHOTPAJHBIX PACTEHUN B 3acylUINBBIX ycinoBusx. Llean uccienosa-
HMii — BBISIBJIICHHE BIUSHUS HEKOPHEBOTO NMUTaHUs ynoopenusimu «Ilinantadon» u «boporuoc» Ha X03sHCTBEHHO-IICHHEIE
IoKa3aTeay BUHOTpaJia B apuaHbIX ycnoBusx Cesepo-3ananHoro Ilpukacnus npu opomennn. Metoasl. OnbIT — 1By X(ak-
topHblli. akTop A — copra: Koapsinka (panHecnensiii), Puzamar (cpennecnensiif), MockoBckuii (ro3nuecrensiii). dax-
top B: I BapuanT — konTposs (06padoTka Bonoi); I Bapuant — [Inanrado; 111 Bapnant — bopormoc; IV Bapuant — «I1nan-
taon» + «bopormtocy. 3akaanKy onpITa M CTaTUCTUYECKYI0 00pabOTKy TaHHBIX ITpoBoanIH 110 MeTonuke b. A. JlocniexoBa.
VY4eTsl n HaOIIOCHHSI TPOBOAMIIH 1o MeToauke M. A. JlazapeBckoro. MaccoBy1o 10110 caXapoB U TUTPYEMOM KUCIIOTHOCTH
B COKE SIT0J] HAXOJWJIM TI0 METOMKEe OMOXUMIYEcKoro uccinenoBanus pacreHuit A. V. Epmakosa. Conepxanust Butamuaa C
B SITOZlaX BUHOTIPaia ONPEAEIsIN [0 METOANYECKUM YKa3aHUIM ONpeIeTICHU s KaueCcTBa paCTUTENbHON Npoaykuuu. Pe3yib-
TaThl. MakcUMaJbHYIO IPHOABKY yposKasi y BCEX COPTOB 00€CIeunsio COBMECTHOE TpUMeHeHne ynoopenuii «[Inantadon» n
«bopomutroc». ¥ copra Konpsinka — 6,6 T/ra k KoHTpouto. Y copra Puzamar — 6,7 1/ra k KOHTpOI10. HekopHEBEIE ITOIKOPMKH
CHOCOOCTBOBAJIM 3HAYMTEILHOMY YBEJIMUEHHUIO MacCOBOW JIOJIM caxapoB y Bcex copToB. IIpumenenue «boporumroca» B 4u-
CTOM BHUJIE M COBMECTHO ¢ «IlmaHTadosoM» MoI0KUTENBFHO MOBIUSUIIO Ha conepxanne Butamuaa C B siropax. Caxapokuc-
JOTHBIN nHAEKC copToB Pruzamart (29,8) m MockoBckwuii (28,1) mmen onTuMabHbIEe 3HAUCHHS HA BADHAHTE 0€3 HCI0JIb30BaHUs
ynoOpenwuii, a copra Konpsiaka (25,3) — Ha BapraHTe ¢ COBMECTHBIM UX TPUMEHEHHUEM.
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IMocranoBka npo6.iembl (Introduction)

OTpaciib BUHOT'PAIApCTBa SBJSETCSA BBHICOKOIOXOIHOW M
HMEET Ba)KHOE HAPOIHOXO3SUCTBEHHOE 3HAYCHUE IJIS FOXK-
HBIX peruoHoB Poccuu [1, c. 76]. Tepputopus CeBepo-3anan-
HOTr'O HpI/IKaCHI/Iﬂ XapaKTCpU3yETCd 3HAYUTCIBHBIM KOJIU-
YEeCTBOM TeIJIa M CBETa, AOCTATOYHBIM JiJisi (POPMHUPOBAHUS
BBICOKHX YPOXXKaeB COPTOB BUHOI'Palla, PEKOMEHIOBAHHBIX K
BBIpAIIMBaHUIO B peruone [2, c. 17]. Ho B cBsi3u ¢ HU3KUM
C€CTCCTBCHHBIM IIJIOAOPOAUEM IIOYB C HECJIbIO IMOBBIHICHUA
YPOXKatHOCTH BHHOTPajia HE0OXOIMMO UCIIOIb30BaTh HOBBIE
IIPpUEMbI MUHEPAJIBHOT'O IMTUTAHUA, B TOM YUCJIC HCKOPHCBLIC
IMOAKOPMKH BOAHBIMH paCTBOpaMU KOMIIJICKCHBIX y1106pe-
HUH, KOTOpBIE CIIOCOOHBI 00ECTIeYUTh OBICTPOE TIOMIOJIHEHHE
pacTeHusi MakKpo- U MHUKpodJIeMeHTamu [3, ¢. 67; 4, c. 36].
HeKOpHeBBIe MMOAKOPMKH HCO6XOIII/IMBI Ha ONpEaACICHHBIX
CTaIMAX POCTa, KOr/a HAaOII0AaeTCsl BRICOKAs MOTPEOHOCTh
B IUTATCJIbHBIX BEHICCTBAX Y paCTeHHﬁ, a TaKX€ B ci1yydasx,

36

KOrJla KOpHEBasi CUCTEMa HE MOXET UCIOIb30BaTh 3JIEMEHTHI
MUTaHUS U3 TIOYBBL [IpuMeHeHre yI0OpeHUH B 3aCY IUTHBBIX
ycroBusix 3(QQPEKTUBHO M HEOOXOIMMMO JIsi MHTCHCU(UKA-
LUK OTpaciu BUHOTpasapcTsa [5, c. 1; 6, c. 610; 7, c. 37], Tak
Kak OTCYTCTBHE WJIM HEAOCTATOK OJHOTO WM HECKOJIbKUX
MaKpO- U MUKPO3JIEMEHTOB OTpakaeTcs Ha (popMHpPOBaAaHUU
FE€HEPATUBHBIX OPTaHOB, B UTOI'€ — HA MPOJYKTUBHOCTHU pac-
tenui [8, c. 19; 9, c. 11; 10, c. 52; 11, c. 40; 12, c. 320; 13,
c. 100; 14, c. 94; 15, c. 67].

Lenp nccnenoBanuii — yCTaHOBJICHUE BIUSHUSI HEKOPHE-
Boro nutanus ynoopenusmu «Ilnantadon» u «bopomiroc»
Ha XO3SICTBEHHO-IICHHBIE MTOKA3aTEeIN BUHOTpaJa Mpu opo-
meHuu B ycnoBusix Cesepo-3amaanoro [Ipukacnusi.

MeToaosiorusi 1 MeToabl uccienopanusi (Methods)

UccnenoBanusi mpoOBOAUIIMCH HA CBETIO-KALITAHOBBIX
nouBax (BuHorpagHuk ®I'BHY «ITADHIL PAH») B 2015—
2019 rr. OmbIT 3a70KE€H 1O METOAY «JIEJsIHKa — KYCT» C
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PEHIOMU3MPOBAHHBIM PACIONIOKeHHEM 1Mo cxeme 4,0%x2,0 M
(1250 mrt/ra) Ha momanu 0,3 ra. Kyiasrypa BUHOTpaja BbI-
pammBaeTcs Ipu MojuBe 5—9 pa3 3a Berertanuio HOPMOM
600,0—-800,0 m3/ra. Kax sl To1 mepe; YKphIBAHUEM BHHO-
rpaga Ha 3uMmy nuposogmics moiue (1000 m*/ra). Paccma-
TPUBAIIACH 3 PAaMOHHPOBAHHBIX copTa (pakTop A): paHe-,
cpenue u no3auecnensiit (Konpsuka, Pusamar, MockoBckuit
COOTBETCTBCHHO) U 3 BapwaHTa 00paOOTKU B TPEXKpaTHOMH
noBTopHOCTH (paktop B): ymobpenusmu «I[lmanTadon,
«bopomrocy u coBMecTHOE mpuMeHenue «Ilmantadon + bo-
poruTIoc». 3a KOHTPOIb B3siTa 00paboTka Bogoi. Cpoku mpo-
BEJICHH S TOJIKOPMOK MPECTABIICHBI B TabmuIe 1.

HexopHeBble MOAKOPMKHM MPOBOAMIN Ha (POHE IOJIHOTO
MuHepasbHoro nutanus asodockoit N, P, K, xoropas BHo-
cuiachk 2 pasa B TeueHue Beretanuu (100 kr/ra Ha OHY MO~
KOPMKY). Y10OpeHUst IPUMEHSIIN B BHJIE BOIHBIX PaCTBOPOB
¢ kouneHTpanuen: «[Inantapon» — 0,3 %, «bopomirocy —
0,1 %. «boporuttoc» conepxut 60op B opranndeckoi popme,
CHIDKAeT PHUCK (PUTOTOKCHMYHOCTH, TIO3BOJISIET YJIydIlaTh
(opMHpOBaHUE TUIOJOB U IIPEAOTBPAIIATH TOPOILIECHHE STO/I.
«IInanTadon» Ha Bcex CTanusIX pa3BUTHUs pacTeHUi obecre-
YUBaeT NOTPEOHOCTh B PAa3IMUHBIX JJIEMEHTaX, MOBBIIIAET
YPOXKaHOCTh M Ka4€CTBO POy KIIUH.

Tabnuua 1
Cpoxu npoBefieHN T HEKOPHEBBIX MOAKOPMOK YX0OpeHMIMI HOBOTO MOKOIeHN 110 (pa3aM pa3BUTUSA BUHOTPaja
Ne Bapuant ®a3a npuMeHeHU Ynoopenue Hopwma, (kr, ja/ra)
Ilepen uBeTeHHEM
Hauvaio nBetenus
1 |Koutpons O6pa3oBaHue Arox - -
Hayano cozpeBanus
3a 15-20 cyTok 110 yOopku
[lepen uBeTeHmEM «Ilmartadom» 30:10:10 3,0
Hayano usetenus «ILmantadom» 10:54:10 3,0
2 | «IlmanTadom» OO6pa3oBaHue STox «IImartadom» 20:20:20 3,0
Hauaso co3zpeBanus «ITnanradom» 5:15:45 3,0
3a 15-20 cyTok o yoopku «Ilmantadom» 5:15:45 3,0
Hauaso niBetenus «bopommoc» 1,0
3 | «bopommrocy
OO6pa3oBaHue ST «bopormmoc» 1,0
Ilepen uBeTeHneM «ITmanTadomn» 30:10:10 3,0
Hauao upeTeHus «bopormoc» 1,0
«ITnanTadomn» 10:54:10 2,5
4 «IImantadon» + «bopo- «Bopormmocy 10
II0CH Obpazosante srox «TTnantadom 20:20:20 3.0
Hauasno co3peBanus «IInanradom» 5:15:45 3,0
3a 15-20 cyTok 1o yoopku «Ilmartadom» 5:15:45 3,0
Table 1
Dates of non-root top dressing with new generation fertilizers by grape development phases
No. Option Application phase Fertilizer (Ig ?ZZ’a )
Before flowering
The beginning of flowering
1 | Control Berry formation - -
Ripening start
15-20 days before cleaning
Before flowering “Plantafol” 30:10:10 3.0
The beginning of flowering “Plantafol” 10:54:10 3.0
2 | “Plantafol” Berry formation “Plantafol” 20:20:20 3.0
Ripening start “Plantafol” 5:15:45 3.0
15-20 days before cleaning “Plantafol” 5:15:45 3.0
“ " The beginning of flowering “Boroplus” 10
3 Boroplus Berry formation “Boroplus” 1.0
Before flowering “Plantafol” 30:10:10 3.0
o rhebeiingotovering | B i
4 lbf;l,qntaf ol” + "Borop- Berry formation “Boroplus” 10
“Plantafol” 20:20:20 3.0
Ripening start “Plantafol” 5:15:45 3.0
15-20 days before cleaning “Plantafol” 5:15:45 3.0
37
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Tabnuna 2
BrnusHue HeKOpHEBOIO NMUTAHNA HA YPOXKAITHOCTh COPTOB BUHOTpaja, 2015-2019 rr.
YpoxxallHOCTB, T/Ta
R A + A~ R ~ + ~ R a + a
| 5253 = 5125 = | 5|23
= S S 1EZ| o = S S |EZ| o A S 2 1EZ| o m
S| e 2|28 2| 2| S| B2 | 2| g E|RE &<
n = = < = = & i = s E = g* = = < = = B B | p°
& = ) = O o = = ) = O ) o T <) = O o SHES)
s | 5|25/ 5| 5| 8| 5 |i5| 8| 3| E| 555 5|2 |28
l =R = = B R =B =
Koapstaka Puszamar MockoBckuit
2015 r. 90 (10,3171 | 18,7 |13,8] 9,8 | 159(19,9]20,6 | 16,6 | 8,5 | 12,0 | 179 | 19,6 | 14,5(0,7|0,7|0,7
2016 1. 6,8 | 10,4 12,2(16,5|11,5| 6,6 | 12,6 | 14,0 | 18,0 | 12,8 | 8,0 | 11,7 | 13,0 | 16,4 12,3]0,6 (0,7 | 0,6
2017 1. 10,1 | 12,2 | 151 | 19,8143 | 7,6 | 9,6 | 15,8 | 16,9 |12,5] 9,9 [ 159|16,2| 174 |149|0,7]0,6|0,7
2018 1. 12,2 152|104 | 17,2 13,8 11,0 | 86 | 7,5 | 10,5| 94 | 10,9 | 33,0 | 21,7 | 36,3 | 25,5|1,3(0,5|0,7
2019 1. 10,9 124 ]13,3] 98 | 11,6 | 14,1 | 18,6 | 17,2 | 16,4 | 16,6 | 10,0 | 11,8 | 13,2 | 8,6 | 10,9 |0,6]0,9 | 0,7
Bepennem | gq 1121 | 136] 164 (13,0 98 | 13,1 149|165 13,6| 9,5 | 169 | 164|197 | 156
3a 5 et
ERKOHTPO- | | 1931438 |+6,6| — | — [83.3[+51|+67| — | — |+74[+69]+102
JI10, T/Ta
i}g‘gZHTPO' — [423,5|438,8(+67,3| — | — |+337+52,01+68.4| — | — |+77,9]438,9[+107,4
Table 2
The influence of foliar nutrition on the yield of grape varieties, 2015-2019
Productivity, tons per 1 hectare
S S 3
. | R s IR .. |
S0 3] e+ | S0 g |+ |0 5132+ 3 <
Bapuanm §§§=§§§%§:§§§%§:§§z@2@‘%
s | £ |33 5 s = S I33| 5 s | £ 33 A,
S) 3 X "\%‘ Q S 3 X \%‘ N S 3 X "\%4 N OO U
SIR SIS S|P R S |SY S|P R85 T |FIFIS
Kodryanka Rizamat Moskovskiy
2015 a. 9.0 103|171 | 18.7|13.8| 9.8 | 159199 |20.6|16.6| 8.5 |12.0| 179 |19.6|14.5|0.7]0.7|0.7
2016 2. 6.8 1041221165115 6.6 |12.6|14.0|18.0|12.8| 8.0 | 11.7 | 13.0|16.4|12.310.6|0.7]0.6
2017 a. 101122151 | 198|143 7.6 | 96 | 158|169 |12.5| 99 |15.9|16.2| 174 | 14.90.7]0.6|0.7
2018 2. 1221521104 17.2 1138 11.0| 8.6 | 7.5 [ 10.5| 94 |10.9|33.0|21.7 |36.3|255|13|0.5]|0.7
2019 a. 109124133 98 | 11.6 | 14.118.6|17.2|164|16.6|10.0|11.8|13.2| 86 |10.9]0.6|0.9|0.7
3 years on 98 | 12.1]13.616.4|13.0| 98 | 13.1|14.9|16.5|13.6| 9.5 | 16.9|16.4|19.7 | 15.6
average
+ to control,
tons per — | +2.3|+3.8|+t6.6| — — | 33| +5.1|+6.7| — — | +74|+6.9|+10.2
1 hectare
Slocontrob a3 slasssl6na| | - |+337|es200+68.4 — |~ |+779]+38.9| 41074

3akIagKy OIMBITa M CTATUCTUYCCKYIO0 00pabOTKY TaHHBIX
npoBoauiu 1o metoauke b. A. JlocrrexoBa. YdaeTsl u Ha0OmI0-
IIEHUsT OCYUISCTBISIIN 1o Metomuke M. A. Jlasapesckoro.
MaccoByt0 I0JI0 caXxapoB U TUTPYEMOI KUCIIOTHOCTH B COKE
SITOJl HAXOWIIKA TI0 METOAMKE OMOXHMHYECKOTO HCCIIECIOBA-
Hus pactenuid A. W. EpmakoBa. Coaepxanus Butamuna C B
sITOlaX BUHOT'PAJIa OMPEACISAIN TI0 METOOUISCKIM YKa3aHH-
SIM OTIpEICTICHNUS Ka4eCTBa PACTUTEIEHON MPOXYKIUH.

Pesyabrarsl (Results)

YCTaHOBNICHO, YTO HEKOPHEBBIC MOJKOPMKH MaKpo- H
MHKPORJIEMEHTAMH 3HAYUTEIBHO MOBBIIIANN yPOXKAWHOCTH
BHHOTpazaa. [IpoBeCHHBIN TUCTIEPCHOHHBIA aHAIN3 BBISTBUI
BIUSHHUE copTa (hakTop A), KOTOPOE MPOSIBISAIOCH KaXKIBIH
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roJl U3 MATH JeT uccaenosanui. B 2015 r. npu HCP05 o (ak-
Topy A = 0,7 T/Ta IPEeUMYIIECTBO IO YPOXKANHOCTH Cpenu
copToB nmen copt Puzamar. CpenHsist ypoxaiHOCTB 110 BapH-
aHTaM ombITa cocTaBuia 16,6 T/ra. Heckompko ycryman eMmy
0 ypoXKaiftHOCTH copT MockoBckuii — 14,5 1/ra. Y copra Ko-
IIpSTHKA Y PO’KaHOCTH OBbIIa MUHUMAaINbHOH — 13,8 T/Ta. B cie-
JYIOIIME TOAbl JaHHAsl TEHIEHUHMs coxpaHuiack. B 2016 r.
ypoxaitHocTb copToB Pu3amar u MockoBckuit Obia 12,8 u
12,3 1/ra COOTBETCTBEHHO, MUHUMAJbHAS YPOXKAITHOCTD OT-
meuena y copta Koxpsnka — 11,5 1/ra. HCP  1mo pakTopy A
coctasux 0,6 T/ra. B 2017 1. ypoxaitHocTh copta MOCKOB-
CKHMH OBUTAa BBHIIIE 1O CPAaBHEHWIO C MPEIBIIYIIHM T'OIOM,
HamOobIIee 3HaUYeHue B onbiTe — 14,9 1/ra. CopT Pu3amar c
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Tabnuna 3
dNeMeHThI CTPYKTYPBI ypOKas BUHOTPaja, cpegHee 3a 2015-2019 rr.
Bapuant KoJsimyecTBo siroJ B rpo3iu CpenHsisi Macca rpo3u TopomucThIX Aroj
MTyk | + Kk KOHTpoM0, % | 'pamMmoB | + K KoHTpoaIo, % | TyK | + K KOHTpo.110, %
Koapsinka
KonTpoinb 88,3 — 366,3 — 18,3 -
«ITnantadom» (IT) 94,0 +6,5 379,9 +3,7 16,1 —12,0
«bopomrrocy (B) 121,9 +38,1 508.9 +38.,9 11,9 -35,0
oo * 14,1 +63,2 597,7 +63,2 94 486
Puzamar
KonTpoinb 91,3 - 529,3 - 23,6 -
[MmanTadon (I1) 102,3 +12,0 641,7 +21,2 38,0 +61,0
Bopomutoc (B) 123,3 +35,0 757,1 +43,0 7,8 -66,9
jjgggggﬁgéﬁ” * 127,9 +40,1 715,8 35,2 13,5 08
MocxkoBckuii
KonTtpons 93,8 — 487,0 — 72 -
ITnanTadon (I1) 97,7 +4,2 533,2 +9,5 7,9 +9,7
Bopomioc (B) 103,2 +10,0 5937 +21,9 4,6 -36,1
::gggggﬁg‘g” * 113,9 14 649,0 33,3 53 264
Table 3
Elements of the structure of the grape harvest, average for 2015-2019
. The n qmber of berries The average mass of the bunch Small berries
Option in a bunch
Pieces | * to control, % Grams | *to control, % | Pieces | * to control, %
Kodryanka
Control 88.3 — 366.3 — 18.3 —
“Plantafol” (P) 94.0 +6.5 379.9 +3.7 16.1 —12.0
“Boroplus” (B) 121.9 +38.1 508.9 +38.9 11.9 =35.0
1;’0‘;’;?{;% ot 144.1 +63.2 5977 +63.2 9.4 486
Rizamat
Control 91.3 — 529.3 — 23.6 —
“Plantafol” (P) 102.3 +12.0 641.7 +21.2 38.0 +61.0
“Boroplus” (B) 123.3 +35.0 757.1 +43.0 7.8 —66.9
Planiafol " 1279 +40.1 715.8 4352 135 42,8
oroplus
Moskovskiy
Control 93.8 — 487.0 — 7.2 —
“Plantafol” (P) 97.7 +4.2 533.2 +9.5 7.9 +9.7
“Boroplus” (B) 103.2 +10.0 593.7 +21.9 4.6 -36.1
1;2‘;’;;?{;% * 113.9 214 649.0 +33.3 53 26.4

ypoxaiiHocThIo 12,5 1/ra yerynuia copram Koapsinka nu Mo-
ckosckuit mpu HCP , o ¢aktopy A = 0,7 T/ra. Makcumaib-
Hasg ypO’KallHOCTh B ONBITE 3a BECh IEPHOA HCCIEIOBaHUMN
noxyuena B 2018 r. y copra MockoBckuii — 25,5 1/ra. Ypo-
xalfHOCTh copTa Pu3zamar Obl1a MUHHMAJIBHON 32 BCE BpeMsI
npoBeneHus yuetos — 9,4 1/ra. B Tekyiem roay npeumyiie-
ctBo 110 pakTopy A nipu HCP ;= 0,6 umen copt Pusamar npu
cpenHeit ypoxaitHoctu 16,6 T/ra.

[evictBue daktopa B mposiBuiIoCh B MONYYEHUU 3HAYH-
TEJIBbHBIX MPUOABOK yPOXKAIHHOCTH y BCEX COPTOB B ONBITHBIX
BapUaHTax M0 CPABHEHUIO ¢ KOHTPOIbHBIMU. B 2015 1. cTaTu-

CTHUYECKH JJOKa3aHO IPEBBINICHNE YPOXKAHHOCTH Ha BapuaH-
Tax ¢ MIPUMEHEHHEM HEKOPHEBOTO ITUTAHUS HaJ KOHTPOJIEM:
npu HCP , o pakTopy B = 0,7 T/ra npubaska ypoxaiiHOCTH
cocraBuia ot 3,6 no 10,5 1/ra. [TonoxuTtenbHbld 3G HEeKT OT
COBMECTHOTO INpPHUMEHEHHUs YIOOpeHUN HEKOpHEBOro Maei-
CTBUS1, KOTOPBIH ObLI OTMEYEH B MOBBIIIEHUH YCTOWYNBOCTH
BUHOTpaZa K ouanymy, ormedeH B 2016 1. (+9,9 T/ra x KoH-
tpomo npu HCP , o ¢akropy B = 0,7 1/ra). CymecTBenHsIi
3¢ (GEeKT OT TPUMEHEHHU T HEKOPHEBOTO MU TAHUS OBLI Oy YeH
B 2017 r. Ha BapHaHTE COBMECTHOTO IPUMEHEHUsI YA0OpeHU I
(+8,8 1/ra k konTpomto npu HCP , mo daxropy B = 0,6 1/ra).
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Tabnuna 4
buoxnmMmuyeckuii cocTaB ATof BUHOIpajia MOJ ielicTBMieM HEKOPHEBOT0 IUTAaHN, cpegHee 3a 2015-2019 rr.

Maccosas goJs, %
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Koapsinka
1 | KonTpoib 9,0 13,4 10,2 — 0,54 - 33,0 - 18,9
2 | «Ilmantadom» 47 | -43 | 148 | +1,4 | 124 | +2,2 | 0,54 | 0,00 | 28,6 | —4,4 | 23,0
3 | «bopormmtocy 5,9 -3,1 | 18,8 | +54 | 14,6 | +44 | 040 | -0,14 | 44,0 | +11,0 | 36,5
4 | «Ilmarradom» + «boporarocy 50 | —40 | 157 | +2,3 | 129 | +2,7 | 0,51 |-0,03 | 352 | +2,2 253
Puzamar
1 | KonTpoinb 3,9 — 15,9 — 11,9 - 0,40 - 30,1 - 29,8
2 | «ITnantadon» 41 | +0,2 | 150 | =09 | 147 | +2,8 | 0,33 |-0,07 | 264 | 3,7 | 44,5
3 | «bopormttocy 50 | +1,1 | 191 | +3,2 | 15,5 | +3,6 | 0,35 | -0,05| 26,4 | 3,7 | 443
4 | «Ilnantadon» + «bopormrocy 42 | +0,3 | 185 | +2,6 | 16,2 | +4,3 | 0,35 | -0,05| 26,4 | -3,7 46,3
MockoBCKHI
1 | KorTpons 4,0 - 15,7 — 13,5 — 0,48 — 14,0 - 28,1
2 | «IImanTadom» 43 | +0,3 | 152 | -0,5 | 159 | +24 | 0,44 | -0,04| 16,8 | +2,8 36,1
3 | «boporuttocy 47 | 40,7 | 18,5 | +2,8 | 152 | +1,7 | 0,82 | +0,34| 19,6 | +5,6 18,5
4 | «Ilnantadon» + «boporarocy 44 | +04 | 13,8 | -1,9 | 143 | +0,8 | 0,59 | +0,11 | 22,4 | +84 | 24,2
* CKH - caxapoxucnomuotii uHOeKc.
Table 4

The biochemical composition of grapes under the influence of foliar nutrition, the average for 2015-2019

Mass fraction, %

~ ~ 3 ~ ~ ~ ~
No Option § § % § § § 3 § l; § S:Eg;'zr
& + S + + H ~ H
Kodryanka
1 | Control 9.0 — 13.4 — 10.2 — 0.54 — 33.0 — 18.9
2 | “Plantafol” 47 | —4.3 | 148 | +14 | 124 | +2.2 | 0.54 | 0.00 | 28.6 | —4.4 | 23.0
3 | “Boroplus” 59 | =31 | 188 | 54 | 14.6 | +4.4 | 040 | -0.14| 44.0 | +11.0| 36.5
4 | “Plantafol” + “Boroplus” 50 | 4.0 | 157 | ¥2.3 | 129 | +2.7 | 0.5]1 |-0.03| 35.2 | +2.2 | 253
Rizamat
1 | Control 3.9 - 159 - 11.9 - 0.40 — 30.1 — 29.8
2 | “Plantafol” 4.1 | +0.2 | 150 | =09 | 14.7 | +2.8 | 0.33 | -0.07| 264 | -3.7 | 44.5
3 | “Boroplus” 5.0 | 411 | 191 | 3.2 | 155 | +3.6 | 0.35 |-0.05| 264 | -3.7 | 44.3
4 | “Plantafol” + “Boroplus” 42 | +0.3 | 18.5 | ¥2.6 | 16.2 | +4.3 | 0.35 |-0.05| 26.4 | -3.7 | 46.3
Moskovskiy
1 | Control 4.0 — 15.7 - 135 - 0.48 — 14.0 — 28.1
2 | “Plantafol” 43 | +0.3 | 152 | 05| 159 | +24 | 044 |-0.04| 16.8 | +2.8 | 36.1
3 | “Boroplus” 4.7 | +0.7 | 18.5 | £2.8 | 15.2 | +1.7 | 0.82 | +0.34| 19.6 | +5.6 | 18.5
4 | “Plantafol” + “Boroplus” 44 | +04 | 13.8 | —1.9 | 143 | +0.8 | 0.59 | +0.11| 224 | +8.4 | 24.2
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B 2018 r. neiictBue ynoopennii «Ilnantadon» B UncToM BUe
u coBMecTHO ¢ «Bbopormmtocom» OBIIIO MPaKTUYECKH OUHA-
KOBBIM: 17,5...19,9 T/ra K KOHTPOJHLHOMY BapHaHTy. Makcu-
MaJIbHYIO NPUOABKY ypoXKas B CPeJHEM 3a IIATh JIET y BCeX
COpPTOB 00ECIEYHII0O COBMECTHOE NPHUMEHEHHE YIAOOpEeHMH:
oT +6,6 T/ra k KOoHTpOIt0 y copra Kompsiaka mo +10,2 1/ra
y copta MockoBckuil. MuHMMaJIbHAs IpUOaBKa ypoxKast 1mo-
JydeHa Ha BapuaHTe ¢ mcnonb3oBaHueM «llmantadona» y
copra Konpsiaka: +2,3 1/ra (+23,5 %) k xoHTpomto. CpenHsis
ypoxaitHocTs 3a 20152019 rr., a Takke nmpudaBKa K KOHTPO-
JIIO TI0 COpPTaM MPUBEAEHBI B Tabmume 2.

BeIsiBIIEH TakKe HOJIOKUTENBHBINA 3((GEKT MpUMEHEHUs
ynoopenuit «Ilnanradon» u «boporurroc» Ha CTPYKTYpY
9JIEMEHTOB ypoykaitHocTH (Tabnuna 3).

HexopheBble nonkopmku ynoopenusmu «Ilnanradon» u
«boporutroc» B 4MCTOM BHIE TaKXKE CIIOCOOCTBOBAJIN YBEIH-
YEHUIO KOJIMYECTBA SO/l B IPO3/H Y BCEX TpeX copToB. Tak,
ucnonbs3oBanue «Ilnanradonay NpuBeIo K yBEIUYEHUIO KO-
JuuecTna sAron Ha 6,5 % y copra Koapsinka, Ha 12,0 % —y co-
pra Puzamar, Ha 4,2 % —y copta MockoBckuii. Ha Bapuantax
¢ npuMmeHeHneM «bopormocay B YMCTOM BHIE KOJIHYECTBO
SATOJ] B TPO3/11 OBLIO 3HAYMTENBHO BBILIE, YEM Ha BapHaHTaX
¢ «[Tnantadomaom.

CoBMecTHOE HCIIOIb30BaHKuEe yI00peHuil y copra Ko-
JIpSTHKa CIOCOOCTBOBAJI0 MaKCUMaJIbHOMY YBEIHUYCHHIO KO-
JIMYecTBa Aroj] B rpo3u, KoTopoe coctaBuiio 63,2 %. VY co-
proB Puzamatr u MOCKOBCKHMII COBMECTHOE HpPHUMEHEHHE
yIOOPCHUI YBETUYHIIO KOJTUYECTBO sAT0A B rpo3nu Ha 40,1 u
21,4%, COOTBETCTBEHHO.

Hexopuessle nogkopmkn «IInanradonom» n «boporuio-
COM)» B YHCTOM BH/IE€ CIIOCOOCTBOBAJIN YBEIHMUCHHUIO KOJINYE-
CTBa ATOJ B TPO3/IM Y BCEX TPEX COPTOB. Tak, UCIIONIb30BaHME
«ITnanTadona» TpuBeENo K yBEIMUCHHIO KOJTMYECTBA A0/ Ha
6,5 %y copraKonpsinka, na 12,0 % —y copra Puzamar, na4,2 % —
y copta MockoBckuil. Ha BapuanTax ¢ npumeHenuem «bo-
pOILTIOCa» B YUCTOM BHUJE KOJIMYECTBO ATOJ B TPO3AU OBLIO
3HAUMTENBHO BHINIE, YeM Ha BapuaHTax ¢ «llmantadorom».

HexopHeBoe muTaHHe OKa3allo 3HAYMTEIBHOE BIIHMSHHE
Ha cpenHiolo Maccy rposau. Ilon npeiicrBuem «Ilnantado-
Jla» Macca Tpo3Jiu, B CPEJHEM 10 COpTaM, YBEIMYWIach Ha
4,2...12,0 %, nox BausaueMm bopomtoc — Ha 21,9...43,0 %.
CoBMecTHOE TIpUMEHEHHE YI00pEeHUH YBETUYHIIO CPETHIOID
Maccy rpo3au Ha 33,3...63,2%.

[Mpumenenue «boporuroca» B YUCTOM BUJIE U COBMECTHO
¢ «IInantadonom» crnocoOCTBOBANIO CHHKEHHIO KOJIMYECTBA
TOPOIIUCTHIX STOA B TPO31sX BUHOrpana. Y copra Koapsinka
MIPOLICHT T'OPOILIEHHUS 110 OTHOIIECHHIO K KOHTPOJIFO CHU3UJICS
Ha 35,0-48,6; y copta Puzamar — Ha 42,8—66,9; y copra Mo-
ckoBckMi — Ha 26,4-36,1. Hcnonws3oBanue «I[lnanradona»
YBEIUYMWJIO MPOIEHT ropolUCThIX sArog Ha 61,0 % y copra
Pusamar u Ha 9,7 % y copta MocKkoBCKHiA.

AHanu3 JaHHBIX MMOKa3aj, YTO B 3aBHCUMOCTH OT IIpH-
MEHSIEMBIX YZ0OpEeHUH ypOBEeHb HEPACTBOPUMBIX CYXHX Be-
LIECTB B r0Aax BHHOTPaja B CPEAHEM 3a ISTh JIET UCCIe-
noBaHuit BapeupoBai ot 4,0 % 10 9,0 %. ¥V copra Kogpsanka
NIPUMEHEHNE HEKOPHEBOTO MHUTAHUS CHU3WIO JAaHHBIA IO-
kazarenb Ha 3,1-4,3 % 1o cpaBHEHUIO C KOHTpPOJiEeM. Y CO-
pToB Puzamar n MoCKOBCKHI HEKOPHEBBIE MTOAKOPMKH CIIO-
coOCTBOBAJIM MOBBILICHUIO MaCCOBOM JIOJIM HEPACTBOPHMBIX

cyxux BemecTB Ha 0,2-1,1 %. MakcumanbHble 3HauU€HUs y
000MX COPTOB OTMEUYEHBI Ha BapuaHTe ¢ NpuMeHeHueM «bo-
poruttoca» (5,0 u 4,7 % COOTBETCTBEHHO).

Ha conepxanue pacTBOPUMBIX CyXHX BEILECTB HEKOPHE-
BbIE MMOJKOPMKH BIIMSIJIM HEOJHO3HAYHO. MUKpOynoOpeHue
«boporutroc» B 4MCTOM BHJIE YBEIMYMBAJO JAHHBIH IOKa-
3arenb y BeeX copToB (2,8—5,4 % K KOHTPOIII0), COBMECTHOE
npuMeHeHue ynoodpenuii — y coproB Konapsuka u Puzamar
(2,3-2,6 % COOTBETCTBCHHO), KOMIUJICKCHOE YI0OpEHUE
«ITnanTadon» — nume y copra Koppsiaka (radnuna 4).

HexopHeBoe nmuTaHUe B ONBITE 0KA3aJI0 MOJIOKUTEIBHOE
BIIMSIHUE Ha COIEp)KaHUE caxapoB B srojax BuHorpazaa. [lox
BinusinueM «llnanradona» maccoBast 101 caXxapoB MPEBbI-
cuJia KOHTPOJbHbIE 3HaueHus Ha 2,2-2,8 %, «bopomtocay —
Ha 1,7-4,4 %. Ilpu coBMeCTHOM NIpPUMEHEHUH YIOOpEeHHI
conep:kaHue caxapoB yBenuumsiochk Ha 0,8—4,3 % 1o cpaBHe-
HUIO C KOHTPOJIEM.

V¥ coprtoB Konpsinka u Puzamar noa neficTBueM HEKOpHE-
BOr'0 MUTaHMS CHU3WJIOCH COJEpP)KaHUE KHUCIIOT B AroJax Ha
0,03-0,14 %. Ilpu ucnonb3oBanuu «boporuiocay B YHCTOM
BUJe U coBMecTHO ¢ «Ilmantadosnom» KHUCIOTHOCTH STOX Y
copta MockoBckuii noBsicuiack Ha 0,11-0,34 %, a npumene-
nue «I[Inanradonay ymenpuiniio 3Tot nokasaress Ha 0,04 %.

Ha conepxanue Butamuna C y coptos Kongpsinka u Mo-
CKOBCKHH TIOJIOKUTEIBHBIM 00pa30M HOBJIHSUIN TTIOIKOPMKH
ynoopenuem «boportoc» B 4YMCTOM BHJE U COBMECTHO C
«ITnanTadonomy». Ilog nx nelicTBHEM 3HaYEHUS TPEBBICHIIN
KOHTpOJIbHBIE NMoka3atrenu Ha 2,2-11,0 %. Ha conepxxanue
ButamuHa C B sroax BUHOrpazaa copra Pusamar ynoOpenus
MOBJIUSIIM OTpUIATENBHO: —3,7 % MO CPaBHEHUIO C KOHTPO-
JIeM Ha BCeX BapHaHTax OINbITA.

OCHOBHBIM T0Ka3aTeNieM 3pEJIOCTH SIT0Jl CUMUTAeTCs ca-
xapokucinoTHsli uHIeke (CKU), T. e. oTHOWIEHHE caxapoB
k kucinoTaMm. OntumaneHele 3HadeHuss CKM — ot 25 no 30.
Mo pe3ynpraraM NATUIETHUX MCCIIETOBAHUN BBISIBICHO, YTO
aroisl coptoB Pusamar m MockoBckuid oOnajganu Hauiyd-
LIMMH BKYCOBBIMH Ka4eCTBaMU Ha BapHaHTax 0e3 mpuMeHe-
Hus ynoopenuii, ay copra Kogpsaka CKU cocrasun mydniee
3HaYEHHE TP COBMECTHOM ITPUMEHEHUH Y100peHnH.

Takum 00pa3oM, BBISIBICHA HEOIHO3HAUHAs peaKLus
COpPTOB BHHOI'pajia Ha NMPHUMEHEHHE HEKOPHEBOTO MHTaHUs
ynoopenusimu «Ilnantadon» u «bopormtocy. HekopHeBbie
MOAKOPMKH CIOCOOCTBOBAJIM 3HAUYUTEIBHOMY YBEINYCHUIO
MacCOBOH J0JIM caxapoB Y BCEX COPTOB, a IpuMeHeHue «bo-
poIuTIoca» B YMCTOM BHJE U coBMecTHO ¢ «Ilnmantadomom»
TIOJIO’KUTENIBHO MTOBIIUSIIO Ha cosiepkanne BuTaMuHa C B siro-
nax BuUHOrpasaa. CaxapOKHUCIOTHBIA MHJEKC y copToB Pusa-
MaT 1 MOCKOBCKHII UMEJ ONTHMAaJIbHBIC 3HAYCHUS Ha BapH-
aHTe 0e3 ucronbp3oBaHus ynoOpenuii, a y copra Konpsiaka —
Ha BapHaHTE C COBMECTHBIM MX IIPUMEHEHHEM.

O6cy:kaenue u BbiBoabI (Discussion and Conclusion)

WTorn MHOTONETHUX MCCIIENOBAHUN CBHUETEIBCTBYIOT,
YTO IIpUMEHEHHe Ha (poHEe KOPHEBOr0 MUHEPAIHHOIO MUTA-
nus N P K,  HEKOpHEBBIX MOJKOPMOK MHKPOYIOOpEHHEM
«boporutrocy (1,0 51/ra) COBMECTHO ¢ KOMILIEKCHBIM y00pe-
HueM «IlnmanTtadon» (3,0 kr/ra), obecriedynBarONIX MOBBILIE-
Hue ypoxkaitHocTH Ha 67,3-107,4 %, siBnsitoTcst 9 heKTHBHBIM
METO/IOM YNPAaBJICHUS MPOAYKIMOHHBIM INPOLECCOM BHHO-
rpaja B apuaHbIX ycioBusx Cesepo-3anagHoro [Ipukacnus.
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An effective method for managing the production process
of grapes using foliar nutrition in arid conditions
of the North-Western Caspian
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Abstract. Scientific novelty and practical significance. The research area is relevant due to the fact that in viticulture the
use of new water-soluble complex fertilizers in chelated form is not yet widespread due to their insufficient knowledge. In
this regard, it became necessary to determine their influence on the basic vital processes of grape plants in arid conditions.
The purpose of the research is to identify the effect of foliar nutrition by “Plantafol” and “Boroplus” fertilizers on economi-
cally valuable grape indicators in the arid conditions of the North-Western Caspian during irrigation. Methods. Experience is
two-factor. Factor A — varieties: Kodryanka (early ripe), Rizamat (mid-ripening), Moskovskiy (late ripening). Factor B: option
1 — control (water treatment); option 2 — “Plantafol;” option 3 — “Boroplus”; option 4 — “Plantafol” + “Boroplus”. The experi-
ence was laid and statistical data processing was carried out according to the method of B. A. Dospekhov. The counts and
observations were carried out according to the method of M. A. Lazarevskiy. The mass fraction of sugars and titratable acidity
in the juice of berries was found by the method of biochemical study of plants A. I. Ermakova. The content of vitamin C in
grapes was determined by the guidelines for determining the quality of plant products. Results. The maximum yield increase
for all varieties was provided by the combined use of “Plantafol” and “Boroplus” fertilizers. The variety Kodryanka has 6.6 t/ha
for control. The variety Rizamat has 6.7 t/ha for control. Foliar top dressing contributed to a significant increase in the mass
fraction of sugars in all varieties. The use of “Boroplus” in its pure form and together with “Plantafol” positively affected the
vitamin C content in berries. The sugar acid index of the varieties “Rizamat” (29.8) and Moskovskiy (28.1) had optimal values
for the variant without the use of fertilizers, and the varieties Kodryanka (25.3) — for the variant with their combined use.
Keywords: grapes, foliar nutrition, Plantafol, Boroplus, productivity, sugar-acid index.
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