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ApOMaTM‘-IECHMe coefnHeHUA Aron BUHorpaga B KOHTEKCTe nepenayu
HacneacTtBeHHbIX NMPU3HAKoOB MNMpU CKpewmBaHUMN U NoJly4HeHUU HOBbIX

COpTOB

B npoyecce pa3sumus u co3pesaHus A200 8 3aBUCUMOCMU om KonebaHull KuMamu4eckux ¢gakmopos popmupyemcs
apoMam, XapakmepHsll 0719 2eHOMUNA 8UHO2pAda, a 6 pe3ysibmame nepepabomkxu 2po3deli obpasyemcsa bykem mMo100020
BUHa. A200bl BUHO2pada codepicam no bosbwel Yacmu 00HU U me Jce apoMamu4YecKue XUMu4yecKue coeOUHeHUs,
00HaKo cneyuguyeckuli apomam 0bycoe/1eH He MoJibKO Ux pazHol mMaccosol KOHUeHmpayuel, HO U UX COOMHOWeHueM
8 aPOMaMUuUYeCcKoM KoMnJjieKce Kaxcdoz2o 2eHomunad. Cneyugudeckuli ommeHOK apoMamos onpedesieHHo20 2eHomuna u
QKUeHm apoMamos KOHKPemHo20 2eHOmMuNa 3a8ucum npeuMyujecmseHHO om nepeda4qu Hac/1edCMBeHHbIX NPU3HAKO8 0m
poOUMesIbCKUX NAp CKPewUBaHUA, CmeneHU CO3peBaHUA A200, pumMOoCaHUMAapHo20 YPOBHA HacaxcoeHul u om G/UAHUA
¢arkmopos cpedsl BbIPAUWUBAHUA. Llenbio daHHO20 ucced0BaHUA ABAeMCA onpedesieHue U CpaBHUMesbHbIU aHanu3
apoMamuy4ecKux coeduHeHul 8 A200ax pU302eHHO20 MeXCBUG0B020 2eHoMUNA BUHO2Pada AMemuUCM C 3MUM e KOMNJIEKCOM
nemy4ux coeduHeHul Kiaccudeckux copmog Feteasca Neagrd (Mondoasa), KabepHe - CosuHboH, Mansbek (OpaHyus).
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Aromatic compounds of grape berries in the context of transfer
of hereditary traits when crossing and obtaining new varieties

In the process of development and ripening of berries, depending on fluctuations in climatic factors, an aroma characteristic
of grapevine genotype is composed, and as a result of processing the bunches, a bouquet of young wine is formed. Grapevine
berries contain, for the most part, the same aromatic chemical compounds, however, the specific aroma is due not only to their
different mass concentration, but also to their ratio in the aromatic complex of each genotype. The specific aroma tincture and
the accent of aromas of a particular genotype depends to a greater extent on the transmission of hereditary traits from parental
pairs of crossing, the degree of ripening of berries, the phytosanitary level of plantings and the effect of factors of the growing
environment. The purpose of this study is determining and comparative analysis of aromatic compounds in the berries of rhi-
zogenic interspecific grapevine genotype ‘Amethyst’ with the same complex of volatile compounds of classic varieties ‘Feteasca

Neagrd’ (Moldova), ‘Cabernet-Sauvignon’, ‘Malbec’ (France).
Key words: adaptability; berries; aromatic compounds; genotype; climate change.

BeepneHue

B Arogax HakannuealoTcA apoMaTUyecKue coeauHe-
HWA WM TaK Ha3blBaeMble NeTydvee naxyyme XMMM4yeckue
CoeAMHeHNA, KoTopble, B CBOK o4epedb, GopMupyioT
cneunduryeckuin gna reHotuna apomart. B nepuog dop-
MWPOBaHWA 1 CO3PeBaHWA Aro GopMUpYIOTCA NePBUYHbIE
apomarbl, 3aTeM B pe3sysnbTaTe nepepaboTkn 1 BpoxeHnA
BMHOIpaHOro cycra 06pasyloTcA BTOPUYHbIE COEUHEHNA,
HaKoHeL,, B NepMoA XpaHeHWA NPou13BoAMMOro NPOAYKTa
(BMHA) B AepeBAHHBIX 604KaX UMW B HEPHABEIOLLIMX EMKO-
cTAX (co3peBaHwe) 06pasyoTCA TPETUYHbIE apOMaTUYECKHe
CoefIMHeHWA, KOTopble, B CBOIO 04epefb, 3aBepLLAIOT MPo-
uecc popMmpoBaHuA bykeTa MpPon3BoAMMOro NpoayKTa
[5, 9.

YucroTa 1 OTTEHOK apoMaTUYECKUX COeAMHEHWUI Arof
ornpefenieHHOro reHoTMNa BUHOrpafa 3aBUCUT OT nepe-
[,a4v HacnefCcTBEHHbIX NMPU3HAKOB MPU CKPEeLLMBaHUK OT
CTeneHW Co3peBaHunA Arof, PUTOCAHWUTAPHBIX, MOYBEHHO-
KNMMaTU4ecKknx GakTopoB cpefbl U TEXHONOMMYECKMUX
MPUEMOB Ky/IbTUBMPOBAHWA, HO CaMbIN IMaBHbIN 0CTaeTcA
— yHacneoBaHWe reHeTUYECKMX NPU3HAKOB OT POAUTEb-
CKMX Nap CKpeLLyBaHNA.

CneKTp apoMaTUYecKnX coeAMHEHWN, KoTopble Xa-
paKTepu3yloT NoslyYeHHOe MONO0J0e BUHO, COQEPHUT
cnefyloLLMe OTTEHKM apoOMaToB: LIBETOYHbIE C HI0aHCaMu

LIBETOB aKauuu, Gpuarnku, CUpeHu, nanma, posbl, amBbl,
¥KacMuHa, Mpu1ca, rBO3AMKM, 60APLILLIHMKA, TMALMHTOB,
HMMONOCTY, anenbCuHa, MOXKMKEBESTIbHUKA, NMOHA 1 pac-
TUTESIbHbIE C OTTEHKaMM CeHa, TPaBkl, 3eMeHbIX Noberos.,
3eN1eHbIX cTebneit, IMCTbeB CMOPOAVHBI, FPELIKOro Opexa,
3eieHoro nepua. EcTb 1 gpyrve oTTeHKM apoMaToB Arog,
HO UX KONMYECTBO 3a4aCTyio 04eHb HI3KOe; Ho NpeHebpeyb
X 3Ha4YeHMeM B HOPMUPOBaHMM apoMaTa CoKa Aro[] BUHO-
rpaga 6bino 6bl oWMb04YHBLIM [2, 8].

C oKOHYaHMeM npoLiecca LBeTeHnA 1 HadanoM ¢op-
MWPOBaHWA 1 poCTa AFo Ha4MHaeTCA NpoLeaypa cMHTe3a
apOMaTUYeCKMX coeanHeHui. [NpeaLuecTBEHHUKM apoMa-
TUYECKUX COEAMHEHWUIN CUHTE3MPYIOTCA B JIUCTbAX, 3aTEM
MUIPUPYIOT B Arofbl, FOe OHW XpaHATCA B BUOEe apoMa-
TU3aTOPOB B 3K30Kapne (KOMULE) 1 Me30oKapre (MAKOTb)
arog. C MOMeHTa Ha4ana rnpouecca co3peBaHuA Arog,
apoMaTnyecKme CoeAMHEHMA, CBA3aHbI C caxapamu B popme
FNIMKO3WA0B, KOTOpble B pe3ynbTaTe GepMeHTaTUBHOI o
rMOPON3a CTaHOBATCA OLLYTUMbIMU 060HATENbHLIMM [3].

Llenoto daHHO20 uccnedosaHuA ABNAETCA onpenene-
HWE M CPaBHUTESIbHbIV aHaIM3 apoMaTUYeCKMX CoeAMHEHN
B CMHe-OU1OJIeTOBbIX Arodax MEeMBUOOBbLIX PU30reHHbIX
FeHOTMMOB M HOBOIO COpTa BUHOrpaga AMeTUCT, reHo-
TWUMOB C KNacCUYeCKNUMM Pa3HOBUOHOCTAMM BUHOTPada B
KOHTEKCTE NepeaaYn HEKOTOPbIX FEHETUYECKUX MPU3HAKOB
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Ta6nuua 1. ExxeMecayHan cpeaHsas TeMnepatypa, °C

log fluBapb | ®epanb | Mapt | Anpenb Mait NioHb Nionb Asryct | CeHtabpb | Oktabpb | Hosbpb | [exabpb

2002 -1,9 4,9 7,2 10,4 17,9 20,1 24,2 21,4 16,5 9,5 6,5 -6,6

2020 1,5 b 8,4 118 14,4 21,8 23,7 24,0 20,8 14,6 4,8 1,8
Tabnuua 2. ExkeMeciyHOe cpefjHee KONMYeCTBO 0CafKOB, MM

log Ansapb | Oespanb | Mapt | Anpenb Mai NioHb Nionb Aryct | CeHtabpb | OkTAbpb | Hosbpb | [exabpb

2002 17 2 59 31 10 134 81 47 84 76 4

2020 9 23 19 4 69 85 5 75 81 32 T4

B pe3ynbTaTe ckpewwmsanua Vitis vinifera L. ¢ Muscadinia
rotundifolia Michx.

06beKTbl U MeToabl Uccefo0BaHUN

B kayecTBe 06beKTa MccneJoBaHWA NOCYHKMAN Aroabl
C CUHe-(M0NeTOBbIM OTEHKOM MEHBUOOBOIO PU30reH-
Horo reHoTtuna BuHorpaga (Vitis vinifera L. x Muscadinia
rotundifolia Michx.) - AMeTucT [ 1] v Aroasl BHyTPUBMAOBBIX
reHoTunoB BuHorpaga Vitis vinifera L. — @etacka Harps,
KabepHeT-CoBUHLOH 1 Manbbek.

OnpefpeneHne neTy4ynx COeAMHEHUN C apoMaTuye-
CKMM MOTEHLManoM 6bl10 NpoBeAeHO C UCMONb30BaHUEM
cucteMbl Shimadzu GC u ¢ Macc-cnekTpoMeTtpom GC/
MS-QP2010 Plus, ocHaLLEeHHbIN C KOMIMIEKCOM UHMEKTU-
poBaHusa npo6 AOC-500 (B cooTBeTCTBME C TpebOBaHUAMM
MonosxeHnm Kommcenm EBponerickoro Coseta N2 606/2009
ot 10.07.2009). [nA MUKpO3KCTpakuuM B TBepaon dase
6bin ucnonb3osaH Carboxen PDMS ¢ pasmepoM 100 MKM, ¢
MOMOLLLbIO KOTOPOW BbINM 3KCTPArNPOBaHbI SIETYHME KOMMO-
HEHTbI B KOHLLEHTpaLmAX Haxoaawmxcs B npefenax 10 pps
1 10 ppM. AHanM3 NonyYeHHbIX AaHHbIX 6bIN peann3oBaH
¢ ucnonb3oBaHueM Software GC/MS Solution (Shimadzu),
ocHaleHHbIn SCAN/SIM (FASST) [6, 8, 10].

06cyaeHue pesynbTaToB

Kamabll reHoTUn pacTeHus UMeeT onpeaesieHHble
METO[bl pearnpoBaHus Ha GaKTopbl OKpYHKaloLLIEN cpeabl,
B KOTOPOM OH Pa3BM1BAETCH, U 3TV MPOLLECChI PerysnmpyoTcs
reHeTMYECKM KOAOM OpraHM3Ma. Y opraHvM3MoB B npoLiec-
ce 3B0JToLMM CPOPMUPOBAINCE ONpeaeneHHbIe KavecTsa,
KOTOpbIe MO3BONAIT UHAMBMAYANbHO pearupoBaTh Ha Te
WM UHbIE KNMMAaTUYECKIE YCII0BUA OKpYHKaloLLIei cpeapbl.

AHanusupya exeMecsauHylo CpefiHiol TeMnepaTypy
BO34yXa, ObII0 YCTaHOBMIEHO, YTO CpedHAsA rofoBas
Temnepatypa B 2002 rogy coctasnana — 10,8 °C, a B 2020
rogy — 12,7 °C. (tabn. 1). OcHoBbIBaACk Ha eXHeMeCcAYHOM
CpeaHEM KOJIMYeCTBE 0CaZKOB, ObINO YCTAHOBJIEHO, YTO
cpefHee rofoan Konu4vectso ocagros B 2002 roay co-
ctaBusio 604 MM, a B 2020 rogy — 562 MM (Tab. 2).

Mcxoas u3 npeacTaBneHHbIX pesynbTatos, 6bino
YCTaHOBIEHO, YTO TeHOEHLMA 3BONIOLMM CpedHel rogo-
BOM TeMriepaTypbl BO3yXa Ha Tepputopumn Pecnybnmku
MonpgoBa nosbiLLaeTcA.

KonnuecTBo 1 Ka4eCTBO apoMaTUYECKUX COeAUHEHNM
Arof BUHOrpaa B onpefesieHHOM Mepe 3aBUCAT U OT K/n-
MaTU4eCKMX GaKTOPOB OKpYHaloLLel cpedbl.

Arogbl BUHOrpada codepat no 6onbLuei YacTu
OOHM U Te e apoMaTUYecKne XMMUYEeCKne coeauHeHus,
crneumduryecknin apoMat 06ycnoBieH TONMbKO UX pasHoM
Macco B apoMaTUYeCKOM KOMIJIEKCE KarKaoro reHoTuna.

LiBeTouHble apoMaTbl BUHOMpaOHbIX Arod 06yCroBseHsbl
TEPMNEeHOBLIM CoeaMHEHUAM (TeprneHoaM), TakUM Kak:
NMHANOOJ, repaHnos, Hepos, TePNUHEOS, LLUTPOHENoN,
XOTPUEHON.

AHanuaupya cocTaB COKa Arod MeXBWOOBOI0 reHo-
Tna AMeTUCT, yCTaHOBNEHO YTO JIMHAI00N NPUCYTCTBYET
B KonmyecTse 21,4 Mr/am®, repanvon - 9,6 Mr/om®, Hepon
- 7,5 Mr/gmM3, TepnnHeon — 6,3 Mr/am®, umutpoHenon - 11,4
mr/om® (tabn. 3). Mopor BOCNpUATUA 3TUX apOMaTUYECKMX
COoeNHEHWNI 04EHb HU3KMIA, YTO OKOHYATEIbHO OTMEeYaThl-
BaeT apoMaTbl OTTEHKaMW LLBETOB.

ApoMaTunyecKme CoeIMHEHUA BUHOMPaadHbIX Aroa
ABNAITCA 04YeHb BaXKHbIM KOMMOHEHTOM COCTaBMAOLLIMX
OYKeT B NMOMyYeHHbIX BUHaX B pe3ynbTaTe CyMMapHOro
sddeKTa apoMarta Arof, popMmpyeMoro B npoLiecce bpo-
HeHUA. M3yueHuIo KoMrieKca coeMHEHUI B BUHOMPaaHbIX
Arodax v BUHax 6blniv MOCBALLEeHbI UCCIeq0BaHNA YYeHbIX
B BHUNBUB «Marapau», UHctutyTe 3Honorum r. bopao
(®paHumn), Yamsepcutete r. [asuc (CLLA) v ap. Bonbluoin
M3BECTHOCTLIO MOJIb3YTCA $yHOAMEHTaNbHbIE paboTh
aKkageMuKa lNackana Prbepo-TaiioHa, ony6inKkoBaHHble UM
B Academic Press — New York B 1998 rogy [4, 7]. Ucnosb-
3yA COBPEMEHHbIe METObI M annapaTypy, y4eHbIM yaanoch
npocneauTb HaKoMeHMe apoMaTUYeCKUX COedMHEHNI B
Aroax BUHOrpaaa B Xo1e CO3peBaHNA U Jasee B repexoae
3TUX COeUHEHWI B CYC0 U BMHO.

HenasHo ony6MKoBaHHbIe paboTbl y4eHbIX 3HOI0r0B
1 3HOXMMMKOB KanndopHuicKoro YH1BepcuTeTa NMoKasasm
BaMKHYI0 POJIb COOTHOLLIEHMSA 1 B3aUMOBAIMAHMNA OCHOBHbIX
KOMIMOHEHTOB apoOMaTUYECKMX COeAMHEHMIN BUHOrPAaHbIX
BWH, @ TaKKe MX B3aMMHOI0 BO3LENCTBUA MeHOY HUMU B
GOPMUPOBaHMM OTTEHKOB BUH pa3finyHbIX TUMOB. BecbMa
BaXKHbIM MOKa3aTesieM B OLeHKe POJivM apoOMaTUYeCKMX
CoeaMHEHMU BUH ABNIAETCA «MOPOroBaA KOHLEeHTpaLuums
pacno3HaBaHwus», 0T KOTOpoW ByAeT 3aBUCeTb OLLyLLieHe
TOr0 WK MHOMO COeaMHEHMs B BUHaX. bbiBaloT ciyyau,
Korga ee onpeaenuv KoJIMYecTBEHHO, HO OpraHoNenTU-
YECKM He Haxo AT IKCMepTbl - AerycraTopsbl. TaK, B 04HOM
o6pasLie BMHa C KOHLIEHTpaLMel 3TunaleTaTta B Kosinde-
ctBe 50 Mr/am® aKcrnepTbl OLEHUBAIOT HanM4Me OTTEHKOB
GpYKTOB rpyLM 1 A6SIOHK, a B CJlyYae, Korga aTuiauetar
B npegenax 150 Mr/gM® 3TW Hi0aHCbl He MPOABMAITCA.
37K HIoaHCHI ABNAIOTCA pe3ynbTaToM BANAHUA OPYrUX XU-
MUYECKMX KOMMOHEHTOB BMH, @ UX Ha CeroHALIHUIA OeHb
HacuuTbiBaeTcA 6onee 500 BeLLecTB.

HacToswuan paboTa 6bina BbINofHEHa C Liefblo npoBe-
LeHWA CPaBHUTENBbHOM 0 aHaNIN3a COCTaBa apoMaTUYECKMX
coeMHeHU BUHOrpaOHbIX Arof KNacCUYeCKUX COpToB
KaKk KabepHe-CoBMHLOH 1 MarbbeK ¢ HOBbIMW copTamu
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Tabnuua 3. CogeprkaHue apoMaTMHECKUX COeAMHEHUM B Arodax KpacHbIX cOpToB BUHOrpaga, 2020 r.
Apomar CnoHoe coeaMHeHue Ametncr OetAcka Harpa KabepHe-CoBuHboH  |Manbbek
LinTpycoBbIl — LBETOYHBIN Hepon 7,5+/-0,3 6,9+/-0,4 6,3+/-0,31 2,9+/-0,14
Basunuk — uBeTsl — nasaHga NuHanoon 21,4+/-0,14 20,1+/-0,8 4,2+/-0,11 3,8+/-0,09
bepramort — LiBeThl anenbcuHa Anbda-TepnuHeon 6,3+/-0,4 4,9+/-0,3 7,2+/-0,2 5,4+/-0,7
LIBeToyHbIi TpaHc-8-guruapoccununanoon |14,1+/-0,1 10,7+/-0,9 19,4+/-0,7 17,6+/-0,3
LIBeTouHbIN — NaHAabILL Expuon 5,4+/-0,3 4,14/-0,2 6,6+/-0,4 3,9+/-0,4
Hespenble ¢ppyKTbl — TpaBAHMCTLIA  [Linc-3-rekceH-1-on 31,3+/-0,21 51,9+/-0,7 66,9+/-0,08 55,3+/-0,07
lepaHb — po3a l'epaHuon 9,6+/-0,9 8,8+/-0,4 11,7+/-0,09 7,8+/-+/-0,9
Myckar Ho-avenamon-1 113,4+/-0,007  {79,3+/-0,09 83,8+/-0,07 71,8+/-+/-0,03
Myckar Ho-puenanon-2 5,9+/-0,6 3,1+/-0,1 4,4+/-0,6 3,9+/-0,7
Po3a Linc-8-guruapoccmpanon 29,2+/-1,3 19,4+/-0,7 21,3+/-0,06 17+/-0,09
Po3a - ¢pyKTbl — banb3amuyeckuin  |LiutpoHennon 11,4+/-0,8 7,3+/-0,3 17,9+/-0,07 14,4+/-0,03
Kamdapa — nepeso AxkTvHgmon-1 <1 <1 <1 <1
Kamdapa - nepeso AxTuHgmnon-2 1,7+/-0,2 1,9+/-0,1 2,7+/-0,3 2,9+/-0,8
Ouarnka - necHble Arogl beTa-uoHoH <1,0+/-0,1 <1,0+/-0,1 2,9+/-0,07 3,1+/-0,05
Kamdapa — 3pkanunt Butucnupan-1 2,0+/-0,2 <1,0+/-0,1 2,7+/-0,2 0,9+/-0,3
Kamdapa — 3gkanunt Butucnupan-2 3,2+/-0,1 1,9+/-0,3 3,3+/-0,6 2,4+/-0,4
LiBeTbl — dpyKThI 3-0Kco-anbda-moHon 3,7+/-0,3 2,5+/-0,6 3,9+/-0,4 2,8+/-0,6
Po3a - mep beTa-AamacLieHoH 2,9+/-0,2 1,14/-0,1 2,2+/-0,3 1,74/-0,7
Ouanka - arodbl beta-voHoH 1 1 2,3+/-0,2 0,9+/-0,8
OpyKTOBbIiA [n-sTun-cyKkumoHar 447+/-0,051 523+/-0,049 490,7+/-0,037 550,3+/-0,029
Kokoc [aMMa-HaHOoNaKToH 10,8+/-0,17 9,6+/-0,9 21,1+/- 18,8+/-0,07
Mepcuk [aMMa-6yTUPONaKToH 1139+/-0,029  |1055+/-0,077 1017,2+/-0,0013 970,4+/-0,019
baHaH In-2-ruppokeweanepuanat  |5,5+/-0,3 6,6+/-0,7 7,9+/-0,6 5,4+/-0,8
OpyKTOBbIN — ABNOKO JTunrexcaHoat 159+/-0,011 143+/-0,05 219+/-0,013 198,2+/-0,039
OpyKTOBbIN — BUHOrpag 3tunpgekaHoar 88,9+/-0,02 77,1+/-0,03 168+/-0,044 90,3+/-0,37
Kusw - baHaH — aHaHac 3JtunbytaHoar 107,3+/-0,031  |91,4+/-0,04 99,3+/-0,03 87,8+/-0,21
[lepeBo — KOHbAK JTunnakTar 1494+/-0,0039  |1424+/-0,0021 1559+/-0,0043 1434,4+/-0,029
Bese 31Un-3-ruppoKcmbyToHoaT 231+/-0,019 217+/-0,014 420,7+/-0,091 370,7+/-0,039
Ipywwa — ABNOKO — aHaHac 3tunaverar 9,0+/-0,3 7,8+/-0,2 17,7+/-0,09 12,0+/-0,07
Po3a - Me — Tabak 3n deHun-avetar 3,9+/-0,6 2,7+/-0,3 3,3+/-0,6 2,0+/-0,02
'Bo3AMKa 3JBreHon 2,3+/-0,2 1,9+/-0,1 4,9+/-0,7 2,4+/-0,9
LiBeTbl anenbcuHa — Meq OeHunn-aueTanbgerug 5,5+/-0,9 3,9+/-0,3 6,2+/-0,2 b, b+/-
OpyKTOBbIN — Hanb3aMU4ECKIA bensunosbin cnnpt 417+/-0,031 431+/-0,034 569,4+/-0,029 467,1+/-0,072
OpyKTOBLIN — TPABAHMCTBIN — ABOKO | TpaHC-3-reKceH-1-on 33,7+/-0,22 51,4+/-0,25 67,7+/-0,09 49,0+/-0,06
['opbKWin MUHAANb bensanbpernn 8,14/-0,4 8,7+/-0,5 11,0+/-0,02 13,7+/-0,09
Msra — npAHocTH Metun-canuuutar 4,3+/-0,7 5,6+/-0,8 7,9+/-0,3 4,4+/-0,07
3enéHbli Yait MeTun-BaHunnH 28,7+/-0,12 35,6+/-0,18 49,3+/-0,06 33,0+/-0,06
Banunb Bannnux 14,3+/-0,19 11,5+/-0,15 21,6+/-0,07 17,3+/-0,04
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BMHOrpada, Nosly4yeHHbIMU B pesyfibTaTe MeHBUOO0BOMO
CKpeLLMBaHWA C LieNbto MoJTy4eHNsA reHOTUMOB C MOBbILLEH-
HOM YCTOMYMBOCTbIO K 60J1€3HAM U BpeIUTENAM, K HU3KUM
3MMHUM TeMrepaTypaM, a TaKHe BbICOKOro KavecTsa Arog,.
M 3T0 0THOCUTCA B paBHOM CTEMEHW KaK K COpTaM CTOJI0BOr0
HanpaeneHus (ynoTpebrieHne B CBEXKEM BUIE), TaK U 4J1A
nepepaboTky (BMHA, COKM, KOHLLEHTPaThI, OUCTUINATLI U
T.0.) [9].

HoBbilt copT BUHOrpaga AMeTUCT Obin MosyyYeH B
pe3ynbTaTe MEXBWUOOBOI0 CKPELUMBAHWNA FeHOTUMNOB BU-
Horpaga Vitis vinifera L. ¢ Muscadinia rotundifolia Michx.
B MIHCTUTYTe reHeTUKM, GU3MO0NornM U 3alLuThl pacTeHUA
AHMI1].

CpaBHWUTENbHAA KONMMYECTBEHHAA OLIEHKA COAepHHa-
HWA OTAEeNbHbIX apOMaTUYECKUX COeaQMHEHUI No3BoNAeT
onpefenuTb BbICOKME KOHLLEHTPALMM B KOMMULE Aroq
BCEX COPTOB BMHOIPafa TaKMX BaXHbIX COeOQMHEHUN KaK
uuc-3-rekcen-1-on (ot 31,3 +/-0,21 gna AMetucT v o
66,9 +/-0,08 ona KabepHe-CoBMHbOH), OalOWMIA NErKWN
TPABAHMCTBLIA TOH WK TOH He3pesibix $pyKToB. BecbMa
Ba*KHbIM COCTAB/AIOLLMM KOMMJIEKCa ABNAETCA IMHANO00
(07 20,1+/-0,6 y ®eTAcka HAarpa u go 42,0+/-0,11y Kabep-
He-CoBMHbOH), XapaKTepu3yloLLpeca HiaHcaMm 6asnanka
nnv nasaHabl. Ho BecbMa BbICOKMM CofiepraHneM 0TMeYeH
ans Ho-avenamon 1 (113,4+/-0,007 B srogax AmeTucTa u
Ha MHoro MeHblue 78,8+/-0,03 B Manbbeke). Takke He-
06X00MMO OTMETUTb, YTO AUITUIICYKLMOHAT NpeacTaBeH
B npegenax 550,3+/-0,029 y Manbbeka u 447,0+/-0,03
y AMeTucTa, a raMMa-6byTMponakToH B Arogax AmeTucta
coctasnAaet 1139,0+/-0,0029 ay Manbbera 970,4+/-0,019
(Tabn. 3).

Mpn aHanu3e XMMUYECKUIO CBOMCTBA BUHA U3 CO-
pTa AMeTUCT 6bINo YCTaHOBNEHO YTO CyMMa $eHOMbHbIX
BewecTB coctaBnset 987 mr/om®, ph-3,6, maccoBas
KOHLLEHTpaLMA TUTPYeMbIX KUCNOT — 5,3 Mr/am?, neTyumnx
kucnot - 0,46 Mr/gm®, abnouHon Kucnotsl — 0,46 Mr/om?,
MOJ04HOM KncnoTel — 0,32 Mr/am®, caxapos — 2,3 Mr/ome,

BbiBogb!

M3MeHeHWe KNMMaTUYECKUX QaKTOPOB OKpYHaloLLLEN
cpefbl 3acTaBnAeT NePeCMOTPETb NPUHLMIMBLI U apeansl
BbIpaLLMBaHUA BUHOPaaa.

[MpoBeOEHHbIN XMMUYECKMIA aHaNN3 NO3BONUA yCTa-
HOBMTb, YTO apPOMaTUYECKWI CMEKTP Arof, copta AMeTUcT
Mano 4To OT/IMYaeTCcA OT Arof COPTOB BMHOrpada Kak
KabepHe-CoBuHbOH, Manbbek 1 Qetacka Harpa.

KonunuecTBo 1 Ka4eCTBO apoMaTUYECKUX COAUHEHUN
B Aroax pM30reHHoro reHotuna BuHorpaga AmeTuct
6bIn yHacnenoBaH OT PoAMTENIbCKOM $opMbl BUHOrpaaa
Vitis vinifera L.

Pv3oreHHbIN copT BUHOrpaga AMaTUCT MOXKeET ObITb UC-
NONb30BaH A/1A CO3aHMA 3KONOMMYECKUX BUHOMPagHWUKOB.
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Bnuanue cBepxakcnpeccuu reHoB VaCML21 v VaCML86 Ha
YCTOMYUBOCTb KYNbTYpbl KNIETOK BUHOrpada K abMoTu4ecKnMm crtpeccam

PacmumeribHele KareModynuHonodobHele besiku (CMLs) asnAlmca saxcHeiMu pacmumesnsHeiMu Ca?*-cBA3bIsawuMu
besikamu, Komopsle 8ocNpuHUMalm u 0eKooupylom U3MeHeHUA BHYmMpuKiemoy4Hol KoHyeHmpayuu Ca?, Bo3HUKanuue 8
omaem Ha pa3dpaxcumeru okpyxcalowjel cpedsl. beskoasie ceHcopbl Ca? npedcmaagieHs! CI0ACHbIMU cemMelicmBaMu 2eHOB8 Y
pacmeHul U BbINOJTHAIOM Pa3HO0b6pPa3Hble buooaudeckue gyHKUYUU. B HacmosAwem uccriedo8aHUU bbIs10 U3yHeHO GAUAHUE CBEPX-
3Kcnpeccuu 2eHos VaCML21 u VaCML86 u3 V. amurensis Ha ycmodl4usocme Kynemyp Knemok V7 8 omaem Ha so3delicmaue
MaKux abuomu4ecKux CMPeccos, KK 3aCyXa, BbICOKAA CO/IEHOCMb, 0CMOMUYeCKUl U meMnepamypHele CMpecce!.

KnioueBble cnoBa: BUHOrpag; KanbMoayIuHMNoA06HbIe 6eMKU; CTPECC; CBEPX3IKCMPECCUS; KNEeTOUHbIE KyNbTYpbI.

Ananev Alexey Aleksandrovich' 2, Aleinova Olga Arturovna?, Ogneva Zlata Vladimirovna?, Dubrovina Aleksandra
Sergeevna?, Kiselev Konstantin Vadimovich?
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The effect of overexpression of the VaCML21 and VaCML86 genes on the
resistance of grape cells to abiotic stresses

Plant calmodulin-like proteins (CMLs) are important plant Ca?*-binding proteins that sense and decode changes in intracel-
lular Ca? concentration in response to environmental stimuli. Protein sensors Ca?* are represented by complex gene families
in plants and perform a variety of biological functions. This study examined the effect of overexpression of the V. amurensis
VaCML21 and VaCML86 genes on the resistance of V7 cell cultures in response to such abiotic stresses as drought, high salinity,

osmotic and temperature stresses.

Key words: grapes; calmodulin-like proteins; stress; overexpression; cell cultures.

BeepneHue

OCHOBHOW MPUYMHON CHUMKEHWUA MPOAYKTUBHOCTU
CeIbCKOXO03ANCTBEHHbIX KYSIbTYp BO BCEM MUpe ABNAIOTCA
pasnuyHble HebnaronpuATHble GakTopbl abuoTUYeCcKom
cpedbl. [Mo3TOMy MaKcMManbHasa NpPOAYKTUBHOCTL Bbl-
paLLMBaeMbIX KynbTyp BO3MOXHAa NpWU NOBbILLIEHUU UX
YCTOMYMBOCTU K aBUOTUYECKMM CTPECCOBbIM (aKTopaM.
B HacToALLee BpeMA OOHUM U3 MePCMNEKTUBHBIX U aK-
TMBHO Pa3BMBAIOLLIMXCA HaMpPaBeHUn B 6GUOTEXHOIOM UK
pacTeHW ABMAETCA MOUCK FEHOB, UMEILLMX BarKHOe
buonornyeckoe 3HaveHue. MoCKoNbKY NOHMMaHWe Mo-
NEKYNAPHO-reHETUYECKNX MEXaHN3MOB OTBETa pacTeHWn
Ha BO34eWCTBME CTPECCOPOB NO3BOIUT PacLLUMPUTL Npea-
CTaBJieH1e 06 afanTaLMoHHbIX NMpoLLeccax, MPoMCXoaALLMX
BHYTPY PacTUTENEHOM KNEeTKM.

KanbMoaynuH-nogo6Hble 6enku (CML) coctaBnaioT
6onbLuyio rpynny Ca?-cBA3bIBaloLLMX OEIKOB, KOTOpbIE He
UMeloT GpepMEHTaTUBHON aKTUBHOCTM W BbIMOSHAIOT Posib
pene B Nepeaye CUrHana HUKECTOALLUM LIeNAM 3a CHET
6enok-6enkosoro B3anMonenctausa [1, 2]. PaHHee 6bis10
06HapyeHo, 4To aKcnpeccua CML yBenuumBanach B 0TBET
Ha Bo3[encTBMe abroTtndeckoro cTpeccay V. amurensis [3].
Wcxopns n3 paHee nonyyeHHbIX faHHbIX [3], bbinv BbibpaHbl
reHbl VaCML21 v VaCML86 KaK noTeHLManbHO y4acTByio-
Lpe B yCTOMYMBOCTM K abMOTUYECKOMY CTpeccy v aanee
NoNy4YeHbl HECKOJSIbKO HE3aBUCUMO TPaHCHOPMUPOBAHHBIX

TPaHCreHHbIX KNEeTOYHbIX TMHKUIA V. amurensis L12 (cBepx-
3Kcnpeccua reHa VaCML21) u L24 (cBepxakcnpeccua reHa
VaCML8b).

Matepuansl u MeToAbl Ucc/iefoBaHUA

KneTouHble NMHUM NomeLLanack B YCIOBUSA, UMU-
TUpYyloLWMe pasnuyHble abuotuyeckune ctpeccol. OcMo-
TUYECKUI CTpecc co3faBany fobaBeHMeM MaHHUTONa
B NUTaTesIbHy0 cpedy A0 KoHueHTpauum 200 n 300 MM.
ConeBom CTpeCC MHOYLMPOBAIU NMOMeLLEHNEM KITETOK Ha
nuTaTenbHylo cpedy, cogepaltyto NaCl B KoHLeHTpaLumm
50 1 100 MM. TeMnepaTypHble CTPeCChbl MHOYLMPOBasM No-
MeLLIeHMEM KIETOYHbIX KyNbTyp B TEpMOCTaT Npu Temnepa-
Typax +16 1 +33°C. B KauecTBe KOHTPONA UCMOSL30BaNINCh
KNETOYHbIE KyNbTYpbl, BEIPALL,EHHbIe Ha CTaHOAPTHOM cpefe
npu TeMnepatype 22-24°C. AHanus npupocTta bromMacchbl
npoussoaunca Ha 30 cyT. nocne Hayvana BO3OeWCTBUA.
Pe3ynbTathl 66111 06paboTaHbl NpY MOMOLLM NPOrpamMMbl
Statistica, Bepcua 10.0. Bce gaHHble npeacTaBneHbl Kak
cpeHee 3HayeHue * cTaHdapTHas owwmbKka (CO). Mony-
YeHHble [aHHble NMPOBepPeHbI MO CMApeHHOMY KpUTEPUIO
CrblogeHTa. YpoBeHb 3HaunMocTu B 0.05 6bin BbibpaH Kak
MWHMMasbHOE 3HaYeHWe CTAaTUCTUYECKOM Pa3HLbI BO BCEX
3KCMepUMEHTaX.

06c¢yr<aeHue pe3ynbTaToB

AHanu3s nokasarn, 4to nog BO34eNCTBMEM MaHHUTONA,
NaCl 1 BbicokoTeMepaTypHOIro CTpecca pocT KIIEeTOUHbIX
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Puic. BanaHve abuoTuyecKkmx cTpeccoBbiX (paKTOpPOB Ha HaKomMeHWe 61MoMacchl FeHeTUHECKU MOAUPULMPOBAHHBIX KNETOUHbBIX JIMHWIA CBEPX-
aKcnpeccupytoLmnx reHoB VaCML21 v VaCML86 : XC (+16°C), TC (+37°C), CC (NaCl 50 u 100 MM), Man (200 1 300 MM), KA-0 KoHTposb.
[laHHble NpefcTaBneHbl Kak cpegHee 3HaveHue + CO. ** P < 0.01; * P < 0.05 no cpaBHeHWIO C NPUPOCTOM 6UOMACChI B KOHTPOSTBHbIX YCTOBUAX.

nuHuiA L12 v L24 pocToBepHO He oTamMyancaA oT pocTa
KOHTPOJIbHOM KySbTYpbl KNETOK BUHOrpaaa, Yto roBopuT
0 TOM, YTO cBepxaKcnpeccua reHoB VaCML21 v VaCML86
He NPVBOAMA K YCTOMYMBOCTM K AaHHBIM cTpeccaM. Haun-
6onee MHTEpeCHbIMK ObINW pe3ynbTaTthl, NONyYeHHble Ha
HU3KOTEMMNepaTypHoM cTpecce. Bce TpaHcreHHble NMHUK
L12 npu +10°C pocnu OOCTOBEPHO fyuyLle, YEM KIETKM
KOHTPOJIbHOM KyJbTYpbl KNETOK U YeM KNETKW TPaHCreH-
HbIX NMuHUIA L24, cBepxakcnpeccupylowmx reH VaCML21
(puc. A). PocT KneTouHbIX NMHWIA L24 nog BosgencTanem
nccnedyeMblx CTPecCoBbIX paKTOPOB HE MoKasan LoCTo-
BepHoro yBenunyenus (puc. b).

BbiBoabl
Mcxoas n3 moslydyeHHbIX OaHHbIX, MOXKHO Mpeano-
TOMUTb, YTO reH VaCMI21 aBnseTcA No3UTUBHLIM peryns-

TOpPOM YCTOl;ﬂ-IMBOCTVI BUHOIrpagda V. amurensis K HA3KUM
TeMnepartypam, B TO BpeMA KaK CBEPX3KCNpeccua reHa

VaCML86 He npuBena K yCTOMYMBOCTU HU K OZHOMY U3
MPOTECTUPOBAHHbIX CTPECCOB (xosop, ¥Kapa, 3aconeHue 1
OCMOTUYECKWM CTPECCOM).

CMCOK NINUTEPATYPbI

1. Tapan Kumar Mohanta, Pradeep Kumar, Hanhong Bae. Genomics
and evolutionary aspect of calcium signaling event in calmodulin and
calmodulin-like proteins in plants. BMC Plant Biology. 2017. Vol. 17.
P38.

2. Vandelle E., Vannozzi A, Wong D., Danzi D., Digby AM., Dal Santo S,
Astegno, A. Identification, characterization, and expression analysis
of calmodulin and calmodulin-like genes in grapevine (Vitis vinifera)
reveal likely roles in stress responses. Plant Physiol. 2018. Vol. 129.
P.221.

3. Dubrovina AS., Aleynova 0.A., Ogneva Z.V., Suprun AR., Ananev AA,

Kiselev K.V. The Effect of Abiotic Stress Conditions on Expression of
Calmodulin (CaM) and Calmodulin-Like (CML) Genes in Wild-Growing
Grapevine Vitis amurensis. Plants. 2019. Vol. 8. P.602.

Moctynuna 15.06.2021 .
© AgTopsl, 2021



12 BUHOTPAOAPCTBO MW BUHOOENTME. C60pHUK Hay4YHbIX TPYROB

YOK 629.114.2.073

Fopo6ert Bacunuit MeTpoBurY ', O-p TeXH. HayK, CT. Hayy. COTP. CEKTopa pa3paboTKM U CCred0BaHMn MaKeTHbIX U
3KCMepyMeHTasbHbIX TEXHONTOMMYECKIMX YCTAHOBOK; e-Meiin: sector.simf23@yandex.ru;

Babuukuii Jlleonna ®epopoBud 2, 4-p TexH. HayK, Npodeccop, 3aBeAytoLLIniA Kadeapolt MexaHM3aLmMmM TEXHUYECKOro cepamca
B AlNK; e-Menn: kaf-meh@rambler.ru;

Mockanesuy Bagum I0pbeBuY 2, KaH[. TeXH. HayK, AOLIEHT Kadeapbl MexaHM3aLmmn TexH1YecKoro cepauca B AlK;

e-Mel: v_moskalevich@mail.ru

'Bcepoccuiickimin HaLMoHasbHbIN Hay4YHO-MUCCIIe[0BaTeNIbCKUA MHCTUTYT BUHOMpagapcTea U BuHogenuda «Marapayu» PAH, Poccus,
Pecny6nuka KpbiM, 298600, r. AnTa, yn. Knposa, 31;

2ArpoTexHonoruyeckas akagemvsa OFAQY BO «KOY um. B..BepHapckoro», Poccus, Pecrniybnvka KpbiM, 295492, . Cumdeponons,
n. ArpapHoe

CoBepLUeHCTBOBaHME paboymx opraHoB U KOHCTPYKLMU KyNbTUBaTOpa
BUHOIPagHUKOBOIO

[MpednoxiceHsbl ycoBepwWeHCMBOBAHHAA KOHCMPYKYUA U paboyue opa2aHsl KyJlbmusamopa 8UHO02PadHUKOB020.
Ucnonb3osaHue 0718 06pabomru mMexcoypAduli BUHO2PAOHUKOB 6a308bIX KOHCMPYKYUU Kyi6musdamopos 060py00BaHHbIX
YHUGUUYUPOBAHHLIMU NO WUPUHE 3aX8ama Ky/ibmudamopHbIMU 1aNaMu conposoxicdaemcs 8biCOKoU 3Hep20eMKocmelio, a
npu 0bpabomKe y4aCMHKOB C NOBbILLEHHLIM COdepICaHUeM COPHOU pacmumesibHOCMU, MoXcem npuBoduUMs K 3abusaHuUI0 U
npuocmaHosKe pabomel Kynemusamopa. [puMeHAeMble OUCKOBble HOXCU, KOmopble paspe3aiom no4Ysy neped cmMoUKamu
paboyux op2aHo8, UMelm HU3KYI0 3pPeKmuasHOCMb.

OcHogHble ModupuyupoBaHHLIE paboyue opa2aHbl Kyibmusamopa 0719 BUHO2PAdHUKOG pa3pabameiBasiucs ¢ y4emom
pesysibmamog onpoboBaHUA 8 NOYBEHHOM KaHaJTe SKcnepUuMeHMasibHo20 xo3Aticmaa AzpomexHosoauyeckol akademuu OIAOY
BO «K®Y um. B.U. BepHadcko20» u @ nosessix yciosusx MAO «bypniok» bax4dupacalickozo patioHa, 000 «Mapmu3aH» u KOK
«leHe3uc» Cumpepononeckozo patioHa. Om cocmoAHuA pabo4yux 0p2aHOB Ky/bmuBamopos HaNPAMYI0 3aBUCUM Ka4ecmao
pabom. Ha pexcyujue ux 4Hacmu npuMeHeHa HanJIa8Ka U3HOCOCMOUKUM MamepuasioM (Memasno-KepaMuyeckol nopowKosol
npogosokou [1-Hn-82BK-H-I-3,2-2 ¢ noMowjblo ca8apo4Ho20 nosyasmomama [MMOHEP-5000 @ cpede yanexucsiozo 2a3aq).

Anzopumm pacdema napamempos pabo4ux op2aHOB PecypcosHepaocbepeaatowezo Kybmusamopa 8binosiHeH U pabomaem
8 mabnu4yHoM npoyeccope (EXCEL unu WPS) ¢ ucnosb308aHueM MamemMamuy4ecKux ablpaxceHud.

Ha nepedHel keadpamHol mpybe pambl Kybmueamopa yCmMaHOB/IeHO WAPHUPHO Yembipe AUCKOBbIX HOXCa,
3aKpensieHHbIX Ha AByYXNPyicUHHOU NodBecKe 8 KOMBUHAUUU C YemblpbMsA CMOUKaMU KyibmMuBamopHsIX J1an, a 860 BMOpPOM
pAdy mpu npu obpabomre mexncdypadudl 2,0 M u nAme npu obpabomke MexcdypaAdul 2,5 M. bapabaH kKamka donosHUME IbHO
Kpowum pa3pbixsieHHsIl /10l NOYBLI, My/ib4upyem ee U BbipadHUBaem om 2pebHel u 6opo30. Kynemusamop no3sossem
06pabameieame NoYBY ¢ Nodpe3aHueM CopHOU pacmumersisHocmu Ha 21ybuHy 6-20 cM ¢ wupuHou Mexcdypaduli 2,0 u 2,5 m.
lMpumeHeHue mexHu4ecKux peweHull 19 MoOepHU3AUUU KOHCMPYKYUU KYJbMUBamopa No380um CHU3UMb e20 MA2080e
conpomuasieHue Ha 15-20%.

MpednoiceHHble mexHuUYecKue peuleHus 019 NodblWeHUA 3pPekmusHocmu 06pabomku MexcdypAouli BUHO2PAOHUKOG
nymem cosepuieHCMB0BaHUA KOHCMPYKUUU Ky/bmMusamopa HanpassieHsl Ha CHUJCeHUE 3Hepaemu4ecKux 3ampam Ha
06pabomKy no4ssl, NOBbILEHUE NPOU3BOOUMEbHOCMU U 3KCNJTyamayuoHHOoU HadeicHocmu MawuHsl. BeinosiHeHue
npepsisducmol HaNIaBKU MBepAoCcN/IaBHLIM MaMepuUaIoM NOBLILLAem U3HOCOCMOUKOCMb paboyux op2aHO8 Ha MBEPJbIX
noYysax, 8 MoM Hucsie co0epAHCaujux KAMeHUCMbIe BKITIHEHUA.

KnioueBble cnoBa: KynbTUBATOP; KOHCTPYKLMA; paboumii opraH; 3y6uaThblii AUCK; BUGPONOABECKa; HanaBKa; TAroBoe
COMPOTUB/IEHWE; U3HOCOCTOMKOCTb.

Gorobey Vasiliy Petrovich ', Babitskiy Leonid Fedorovich 2, Moskalevich Vadim Yurievich 2

'All-Russian National Research Institute of Viticulture and Winemaking Magarach of the RAS, 31 Kirova str., 298600 Yalta, Republic
of Crimea, Russia;

2 Agrotechnological Academy of FSAEI HE V.l.Vernadsky Crimean Federal University, Agrarnoye village, 295492 Simferopol,
Republic of the Crimea, Russia

Improving the working bodies and design of the vineyard cultivator

An improved design and working bodies of the vineyard cultivator are proposed. The use of basic cultivator designs equipped
with cultivator paws unified in the width of the grip for processing row spacing of vineyards is accompanied by high energy con-
sumption, and when processing areas with a high content of weed vegetation, this can lead to clogging and suspension of the
cultivator. The disc knives used, which cut the soil in front of the racks of the working bodies, have low efficiency.

The main modified working bodies of the cultivator for vineyards were developed taking into account the results of tests in
the soil channel of the experimental farm of the Agrotechnological Academy of the FSAEI HE V.I.Vernadsky Crimean Federal
University and in the field conditions of PJSC Burlyuk of Bakhchisarai district, LLC Partizan and KFK Genesis of the Simferopol
district. The quality of work directly depends on the condition of the working bodies of cultivators. The cutting parts are surfaced
with a wear-resistant material (metal-ceramic powder wire PP-Np-82VK-N-G-3,2-2 using a PIONEER-5000 semi-automatic
welding machine in a carbon dioxide environment).

The algorithm for calculating the parameters of the working bodies of the resource and energy saving cultivator is executed
and works in a tabular processor (EXCEL or WPS) using mathematical expressions.

On the front square tube of the cultivator frame, four disc knives are mounted pivotally, on a two-spring suspensor in com-
bination with four stands of cultivator paws, and in the second row there are three (when processing rows of 2.0 m) and five
knives (when processing rows of 2.5 m). The roller drum additionally crumbles the loosened soil layer, mulches it and aligns
it from ridges and furrows. The cultivator allows you to cultivate the soil with pruning weeds to a depth of 6-20 cm, with a row
spacing width of 2.0 and 2.5 m. The use of technical solutions to modernize the design of the cultivator will reduce its traction
resistance by 15-20%.

Technical solutions, proposed to improve the efficiency of processing row spacing of vineyards by improving the design of
the cultivator, are aimed at reducing energy costs for tillage, increasing productivity and operational reliability of the machine.
Performing intermittent surfacing with a carbide material increases the wear resistance of working bodies on hard soils, among
others containing stony inclusions.

Key words: cultivator; construction; working body; gear disk; vibration suspensor; surfacing; traction resistance;
wear-resistance.
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BeepneHue

OZHOM U3 caMbIX PacnpoCTPaHEHHbIX MalWH OnA
KYNbTUBALWUWN U PbIXJIEHUA NMOYBbI B MEXOYPALLAX
MOJSI04bIX U NNOOOHOCALLMX BUHOMPAQHUKOB ABNAETCA
«BuHorpagapb» MPBH-2,5A [1]. YH1BepcanbHoCcTb Ma-
LUMHbI 0becneynBaeTca cMeHon paboymx opraHoB. He-
[0CTaTKOM M3BECTHOr0 TEXHUYECKOMO PELLEHUA ABNAETCA
BbICOKaA IHEPr0eMKOCTb NpoLecca 06paboTKM NoYBbI Npu
MCNoJIb30BaHUM YHUOULMPOBAHHBIX MO LUMPKUHE 3axBaTa
KyNbTMBaTOPHbIX N1ar, a npu ry6oKon 06paboTke Meray-
pAOUIA He0HX0AMMOCTb OCYLLLECTBNEHWA MOHTaXKHBIX paboT
no SOMNOSTHUTENBHOMY YCUIEHMIO OCHOBHOM paMbl. KpoMe
Toro, 6as3oBan pacctaHoBKa pabounx opraHoB B BUAe
KNMHa B TpW pAZa, Mo LUMPMHE 3aXBaTa MaLLWHBI, C pacno-
NOYKEHWEM LLEHTpasIbHOM Nanbl Ha nepeaHeM bpyce pambl,
npu 06paboTKe Y4aCTKOB C MOBbLILLEHHLIM COAEPHKaHUEM
COPHOW PacTUTENBbHOCTU, MOMET NPUBOAUTL K 3ab1BaHMIO
W NpMOCTaHOBKe paboTbl KyNbTUBATOPA.

[nA RyNbTUBaLMM M PbIXIEHWA KYCTOBbIX MlaHTaLmM
MPUMEHSIOT KyNIbTUBATOP, 060pYyA0BaHHbIV B NepBOM pALdY
HabopOoM cTpenbYaThbIX N1arn C LUIMPUHOM 3aXBaTa MeHbLLEN,
4eM Bo BTOpOM [2]. TakanA paccTtaHoBKa pabounx opraHoB
KyNbTMBaTOpa obecreynBaeT BblpaBHMBaAHWE Harpy3Ku
Ha paMy. HefocTaTKOM [aHHOI0 TEXHUYECKOrO peLleHns
ABNAETCA BbICOKAA S3HEProeMKOCTb NPOBEAEHNA Pa3HOr Y-
6MHHBIX NpoL,eccoB 06paboTKM NOYBLI, NOABEPHEHHOCTb
CTOeK paboumx opraHoB NepBoro psaa 3abvBaHWio pac-
TUTESIbHBIMU OCTaTKaMM.

3BecTHO KOMBUHMPOBaHHOE Opyaue, Ha paMe KOTo-
POro YCTaHOBJIEHbI MOA, YIT10M K NONepeYHor MHUM JuC-
KoBble 6aTapeu C FrOpM30HTaNbHBIMM BanaMu, a c3aam HUX
[MCKOBbIE Narnbl, BbINOSIHEHHbIE B BUAE PACMOIOHEHHOM0
BbIMYKNOCTbI0 BBEPX CHEPUYECKOro AMCKa C NOBOPOTHOM
CTOMKOM MO LLeHTPY AMCKA HaKTOHeHHOW Ha 2-8° B CTOpo-
Hy nepedHUX KOHLLOB AMCKoBbIX 6atapew [3]. Ouckosble
6aTapeu yCcTpOMCTBa U3MENbYAIOT PacTUTESbHbIE OCTATKM
W KpOoLLIaT BEPXHWI CNOM MOYBbI, @ AUCKOBbIE Nanbl Bcen
3a HUMM MOAPEe3al0T NMOYBEHHLIN MACT Ha YCTaHOBNEHHYHO
rny6uHy, 3aBUCALLLYI0 OT BbICOTbI KpEnneHua cTonku. He-
[LOCTaTKM YCTPOMCTBA 3aKJ1I04al0TCA B BbICOKOW 3Hepro-
€MKOCTM AVCKOBbIX 6aTapei U HU3KOM 3KCMITyaTaLMOHHON
HaOeHOCTU Nan Mpu KyNbTUBaLMKU Y4aCTKOB BUHOIPad-
HWKOBBIX MEXOYPAQMN C BbICOKUM COAEprKaHNEM U3MeSTb-
YeHHbIX 06pe3KOB BUHOrPaAHOM J103bl B BECEHHE-0CEHHUI
1 BereTaLMOHHbIN NepUoAbl 1 MPU PbIXIEHUM NOYBbLI HA
MOBbILLEHHYIO FTy6uHY.

M3BecTHa KOHCTPYKLIMA NMo4B006pabaThIBalOLLIEN O OpY-
LMA, Ha paMe KOTOPOro 3aKperneHbl MOCPEeACTBOM CTOEK
paboune opraHbl, ONOPHbIE KOSIeca, AUCKOBbIE HOMM, BUH-
TOBOWM MeXaHW3M, PacTAMKKM C HATAMKHbIM YCTPOMNCTBOM U
HaBeCHoe YCTPOMCTBO [4]. [IncKoBble HOXKM 0OHOBPEMEHHO
pa3pesaloT COPHAKMU U MOKHUBHBIE OCTATKM B BEPTUKASb-
HOM MMI0CKOCTU, UCKITIoYan 3abMBaHWe CTOEK COPHAKaMM,
yNyyLanA Ka4yecTBo 06paboTKM NOYBbI M CHUXKAA TArOBOE
conpoTvBIeHWe opyamA. HegocTtatkom opyaua ABnAeTCA
HW3KaA 3GGEKTUBHOCTb UCMONb30BAHWA AUCKOBbIX HOMEN,
4TO pa3pes3aloT NoyBYy Nepes CTOMKaMM paboumnx opraHos,
06pa3oBaHme NoYBeHHbIX FPebHel U KOMKOB.

lMpencTaBnAeT MHTEpPeC TeXHUYECKOe peLLeHne, Uc-
nonb3yeMoe B no4ysoobpabaTuiBaloLmMM arperare, K
pamMe KOTOPOro XecTKO 3aKpenneHbl paboyne opraHsbl
- Lenepesbl, Nepes KOTOPbIMU YCTaHOBMEHbI Fodpu-
POBaHHble [UCKWU, KOTOpbIE Yepe3 NOABECKY LUAPHUPHO
NPUCOeMHEHbI K OCU, NMPUKPENSIEHHON KPOHLUTEMHOM K

pame. MNofBecKa AoMNoNHUTENbHO 3aKpensieHa K pame npu
MOMOLLY LLITaHMM C NpyuHoio [5]. MNpn gBurKeHWUn arperara
LMCKM NPoaenblBaloT B NOYBE LLEM Ha FybuHy, KoTopasn
perynupyeTca NepecTtaHoBKOWM MPYHUHbI Ha LwTaHre. o
WwenAM, 06pa3oBaHHbIM YacTbio OMCKOB, NPOXOAAT pa-
60umne opraHbl, KOTOpble YBEIMYMBAIOT NPeABapUTENbHO
npoAenaHHbIe Wenu Ao rnybuHbl, 3a4aHHOM MEXaHU3MOM
ornopHoro Koneca. HegoctatkaMu faHHO0 TEXHUYECKOr0
peLleHnA ABNIAETCA BbICOKAA 3HEpProeMKoCTb 06paboTku
MoYBbl, HU3KasA 3QPeKTUBHOCTb 6OPLOLI C MHOFONETHUMM
KOPHEBMLL,AMUN COPHSKOB.

[ns vcknioueHna rpabenbHoro sgdeKTa, CHUHKEHMUA
3HepreTMYeCcKUX 3aTpaTt U MOBbILLEHUA HafEHHOCTU
KyNbTUBALLMK U PbIXIIEHWA NOYBbI NMPELOHEHO UCMONb-
30BaHWe 3y64aToro AMCKa B KayecTBe paspesaloLlero
HOMa, YCTAHOBNEHHOrO Ha [OBYXMPYHUHHON NOJBECKE
nepen noyBoobpabaTbiBalOLMMK PaboUMMK OpraHamm.
WccnepnoBaHMAMKM TArOBOO COMPOTUBIIEHWUA KOMOUHK-
poBaHHOI0 paboyero opraHa noKasaHa NpUHLMNManbHan
LieniecoobpasHoCTb UCNoNb30BaHUA BUOGPaLMOHHOMO 3¢-
deKTa 3a cyeT NpUMeHeHWA NOANPYHUHEHHBIX AUCKOBbIX
3ybyaTbiX HOMKEN B KOHCTPYKLMAX BUHOMPAJHUKOBBIX
KynbTMBaTopOB [6].

OT cocTosHMA pabounx opraHOB KyNbTUBATOPOB Ha-
NpsMYI0 3aBUCUT Ka4ecTBo paboT. YnpouHeHHbIe paboune
opraHbl BbIMYCKaT B OCHOBHOM CreLManm3npoBaHHble
3apyberHble UpMBI, Takue, Kak Molbro (danns), MWS-
Schneidwerkzeuge GmbH (FepManua), La Pina (McnaHus)
1 ap. YCTaHOBMEHO, YTO M3HOCOCTOMKOCTb YMPOYHEHHBIX
pabouymMx OpraHoB MaLLWH, 3KCMJyaTUpyeMbIX B abpasnBHOM
cpege, yBennumnsaetca B cpegHeM B 2,0...2,5 pa3sa [7].

AMepuKaHcKaa dupMa «JTuHa» paspaboTana aKoHo-
MUYHoe noKkpbiTe «Wear-TUFF» ons 3awmtel paboumnx
OpraHoB OT M3HOCa Npu paboTe B BbICOKO abpa3nBHOW
cpefe. NoKpbITUe YBENIMUMBAET CPOK CyHObI M3denun
B ABa-TpM pasa. B cMecb NOKpLITUSA BRNIOYEHbI METann-
YeCKume NOpPOLLKK, Kapbuabl 1 cBA3yloLLMe BeLlecTa [8].

[Mpu1 NpoBedeHWN UCCNe[oBaHUIA MO YNPOYHEHMIO NO-
4BoOOpabaThIBaIOLLMX HOMEN HaMK pa3paboTaH crocob,
BKJIIOYAIOLLMIA HAHECEHWE HA NMOBEPXHOCTb OCHOBaHMWA
M3HOCOCTOMKOr0 MaTepuarna, KoTopbli HannaBnAwT Ha
pabouylo NOBEPXHOCTb ABYCTOPOHHEr0 HOMa BanMKamu
B GopMe nonapHo COMPUKACAIOLLIMXCA OKPYHKHOCTEN ana-
METPOM, PaBHbIM ¥ LUMPWHBI HOXKA, LLeHTPbl KOTOPbIX pac-
rnonaratoT Ha 06LLLEeN IMHWK, NPOXOAALLLEN Yepes cepeanHy
LUMPUHBI HOXKa [9].

WccnenoBaHua npoBoaunv Mo CTaHOApTHOM MeToAuKe
no cxeMe: AeTanb — y3en — arperart — MatumHa [10].

Lene uccnedosaHus — nosbilleHne 3Qp¢PeKTUBHOCTU
06paboTKM MewaypAauiA BUHOMPaOHUKOB MyTeM COBep-
LUEHCTBOBaHWA KOHCTPYKLMUM KyNbTUBATOPA, CHUMKEHWSA
3HepreTUYEeCKMX 3aTpaT Ha 06paboTKy, NOBbILLEHWUSA MPO-
M3BOAMTENIBHOCTM U 3KCMIyaTaLMOHHOM HaOerHOCTH
MaLLWHBbI, pacLUMPEHUA TEXHONOMMYECKUX BO3MOXKHOCTEN
pasHOrNy6MHHOM KyNbTUBALLMM NOYBLI B BECEHHWM, OCEH-
HWUIM 1 BEreTaLMOHHbIA Nepuogpbl.

06beKTbl U MeTobl Uccrief0BaHUN

OCHOBHble MOANGULIMPOBAHHbIE Y3/1bl KyNbTUBATOPa
LA BUHOrPagHMKOB pa3pabaTbiBaUCh C Y4eTOM pesyib-
TaToB O0nNpo60BaHUA MaKeTHbIX 06pasL,o0B KOMOWHMPO-
BaHHbIX Ky/IbTUBATOPHbIX pPaboumx opraHoB, Moy4YeHHbIX
B NMOYBEHHOM KaHajie 3KCMEPUMEHTANIbHOr0 X03AWCTBa
ArpoTexHonormyeckon akagemun OFAOY BO «KOY nm.
B.A. BepHagckoro» 1 B NoNeBbIX YC0BUAX B XO4€ X03AN-
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CTBEHHbIX UCMbITaHWIA paboynx OpraHoB C 3KCTMEPUMEH-
TanbHoM (MeTani0-KepaMnYeCKon NMopoLLIKOBOW MPOBO-
nokown MM-Hn-82BK-H--3,2-2 ¢ noMoLLbio cBapo4HOro
nonyaetomata [TMOHEP-5000 B cpefe yrnexkucnoro rasa)
HannasKkom B ycnosuax MAQ «Bypntok» Baxumpacaiickoro
paroHa, 000 «MapTtn3aH» n KOK «leHesunc» Cumdepo-
MOMbCKOro paoHa.

AnroputM pacyeTta napameTpoB paboymx OpraHoB
pecypcoaHeprocbeperaloLLero KynsTMBaTopa BbIMOSIHEH
1 paboTaeT B TabimyHomM npoueccope (EXCEL nnn WPS) ¢
UCMOJIb30BaHWEM MaTEMATUYECKMX BbIPArKEHWI.

Pe3ynbTaThl 1 UXx 06cyaeHne

[nA peLLeHnA NocTaBneHHbIX 3aAaY, B KadecTse 6a3o-
BOW KOHCTPYKLMK, B3AT KynbTuBaTop [11], cyLHOCTb Tex-
HUYECKUX PeLLEHUI KOTOPOro NOACHAETCA rpadu4eckuM
MartepuarnoM Ha puc. 1, roe NnpMBeeHO ero CxeMaTUYecKoe
nsobpameHue.

KynbTuBaTop MMeeT cBapHyto pamy 1, Ha monepeyHbIX
Tpybax paMbl NpyBapeHbl AeprKaTenu 418 KpenneHua AByx
pAaoB pabounx opraHoB. Paboumit opraH nepegHero paaa
KOMOWHMPOBaHHBIN W BKIIIOYAET Nany 2, 3aKpeneHHyto
CTOVKOW 3 B ieprKaTesie C BO3MOMHOCTbIO U3MEHEHUs No-
NOMKEHUA U YCTaHOBNEHHOI 0 Nepef Hel 3y64aToro AucKo-
BOIro HOa 4. Kopnyc 5 Ho¥Ka 4 coeiMHeH B nNepeaHen 4acTu
LLAPHMPOM 6, a B 3afHEN — NPYHUHOIN aBTOKONIe6aHNI 7 C
pblyarom 8. Pblyar coevHEH LLUAPHUPHO C KPOHLLTEMHOM
9 OepraTens, a LTaHroM C HArKUMHOKN NpyxuHom 10 — ¢
KpoHLWTeHOM 11 paMbl. KynbTuBaTopHbIN paboyni op-
raH 3agHero paga CTovkon 12 3aKpenneH B Oepxartene
Ha 3agHel nonepeyHon Tpybe paMbl, KOTopasA CHabXKeHa
Mo TOpLaM BblABUMKHBIMU KOHCONAMM, 06ecrneveHHbIMU
LepreaTenaMy AnA KpenneHna JOoNoTHUTENbHBIX paboumnx
OpraHoB.

K nepenHei nonepeyHon Tpybe pambl NpUcoeMHEHO
ornopHoe Koneco 13 vepe3s MexaHu3M 14 perynupoBaHua
MOMOMEHMA paMbl MO BepTUKanMU. Ha Hell e npuBapeHbl
KPOHLUTENHbI 1A KPEMIEHNUA K HUMHWUM TAraM rMapoHa-
BECKW TAFOBOro cpeAcTBa. [nA npucoeaMHeHUA BepXHew
TAMM M’MOPOHABECKN TAFOBOr0 CPeACTBA YCTaHOB/EHA Ha-
BecKa 15 C KpOHLUTEMHOM, KOTOpanA CoeMHEHa PACTAKKOM
16 ¢ 3agHeit nonepe4Hon Tpybor pambl. 3a 3a0HWUM PALOM
pabounx opraHoB YCTAaHOBIEH NPUKaTLIBAIOLLMI KaToK 17
CBapHOW KOHCTPYKLIMM, COCTOALLMIA 13 NIAHOK, paananbHo
3aKpenJIeHHbIX Ha OUCKaX, KoTopble MpUBapeHbl K Bany,
3aKpENnIEHHOMY LLIAPHUPHO M0 TopLaM. KaToK LwapHWpHO
CO€QMHEH C BUHTOBLIM MeXaHu3MoM 18 perynunpoBaHua
€0 MOJI0KEHWA, 3aKPEN/IEHHbIM Ha KPOHLLITEMHE HAaBECKM.

[Mp1 nocTynaTensHOM OBUMKEHWUW KyNbTMBAaTOpPa AUC-
KoBble 3yb4aTble HOMMW N0 AENCTBMEM HaXKUMHOM Mpy-
¥KUHbI U NPYMUHBbI aBTOKOSIEBaHUI MMEIOT BO3MOXHOCTb
BHepeHUA B NOYBY CErMEHTOM U3 Tpex-yeTbipex 3yObeB
1 npopes3aloT ee, 06pa3oBbIBaA LLeN, nepepesan pac-
TUTeNbHbIE OCTaTKM, Ucnonb3ya addeKT Bubpaumu. Mpu
3TOM OCb [MCKOBOIO HOXa HUXKe OCK OMOPHOro Koneca.
Mo Npope3aHHbIM B BepTHKaIbHO-NPOLO0SIbHOM NOCKOCTH
LLLeNAM ABUKYTCA CTOMKM C N1IaNoBbIMU paboynMm opraHamm
nepsoro paga. A nanbl pabounx opraHoB BTOpOro pAga
JBUWMYTCA N0 NoYBe, B3PbIXJIEHHOM flanaMu Nepeoro paaa
B 30He MepeKpbITUNA.

[ncKoBbIA HOXK (puc. 2) ¢ TpaneumeBMaHon Gpopmo
3yba [12] nepeKaTbiBaeTcA M Bpe3aeTcA B Mo4By, nepe-
pe3aeT Ne3BUAMK 4 pacTUTesbHble OCTaTKM U pa3pyLuaeT
KpyrnHble KOMKM MOYBbI, MOMNaBLUMe B Bbipe3bl 2 AucKa 1.

11 14 15 18 1 16
';W
| ols
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Puc. 1. KOHCTpYKTMBHaA cxeMa KynbTMBaTOpa BUHOMPagHUKOBOIO,

BUA c60Ky

Puc. 2. CxeMbl: a — BbIpe3HOI0 AMCKA C HamnaBKoii; 6 — pasmeLLeHns
3/1EMEHTOB MNPEepPLIBUCTON TBEPAOCMIaBHOM HannaBKu

Mpv 3TOM HannaBKa TBEPLOCMIABHLIM M3HOCOCTOMKUM
MaTepuanoM BbIpe30B 2 CMJIOLIHbIMU OyraMu OKpYH-
HOCTEN OMCKa WM MpepbIBUCTaA HanfiaBka 5 nessuA 4
AMCKa | NMOBbILLAET M3HOCOCTOMKOCTb paboyero opraHa Ha
TBEpAbIX NMOYBaXx, B TOM YUCJIE COAEPHALLUX KaMEHUCTbIE
BKIIOYEHNA.

Konun4ecTBo 351eMeHTOB NPepbLIBUCTON M3HOCOCTOMKON
TBEPAOCM/IaBHON HaMMaBKWU Ha OUCKe BAMUAET Ha 3KC-
nayaTauuoHHY0 JoroBevHoCTb BeicTynoB [12]. CxeMa
pa3MeLLLeHUA 3/1IeEMEHTOB NPEPbLIBUCTON M3HOCOCTOMKOM
TBEPAOCMIaBHOM HaMaBKyM Ha NIe3BUMK AWCKa NpyUBeLeHa
Ha pwuc. 2.

Ecnu Ha fnvHe peryLLero ne3BuaA BbICTYMNa ANCKa Ha-
nnaeneHo Z 3neMeHTOB M3HOCOCTOMKOMO TBEpPAOro CrylaBa
anameTpoM d ¢ warom S (puc. 2), To, Bblpasve AnuHY L
peyLLEero Ne3BMA BbICTyMNa QMcKa Yepes d v S, nonyunm
BblparKeHue onA pacyéta Z:

_L+S-d (1)
T

0603HauMB OTHOLLEHWE AMaMeTpa 3/IEMeHTa U3HO-
COCTOVKOro TBEPAOro CrflaBa Ha BbLICTYMNe OMCKa K Liary
d /S = K, n3 ypaBHeHua (1) HangéM S:
- £ (2)
Z-(1-K)

VA

rae K — KoaddMLMEHT pacCTaHOBKM 3JIEMEHTOB U3HO-
COCTOWKOIro TBEpAOro CMJlaBa Ha BbICTyre AucKa.

Mpu Bpe3aHMM B NMOYBY BbICTYMa AMCKA C HanaB/eH-
HbIMU U3HOCOCTOMKUMM 3IEMEHTaMU CO34aBaeMan UM cuna
pesaHus paBHa:



VITICULTURE and WINEMAKING. Collection of Scientific Papers 15

P=P,7, 3)
rae P, =0,57dP,, - cuna pe3aHus, Co3iaBaeman 04HUM
3N1EMEHTOM.

C yuéTtoM BblparkeHui (1) 1 (3) okoHYaTeIbHO NOAYYUM
3aBMCMMOCTb [/1A 06LLEro yCcunuaA, co34aBaemMoro Bbl-
CTYMOM [MCKa C HannaB/eHHbIMU Ha Ne3Bue 31eMeHTaMu
M3HOCOCTOMKOMO TBEPLAOr0 CMNaBa B BUJE:

1-K } (4)

P=057Py LK| 1+ ————
Z-(1-K)

rae Py,— cuna KpUTUYECKOro AaBfIEHUA Ha NMOYBY;

L - OnuHa peryLLero nessus;

7 — YNCII0 HanmaBNeHHbIX Ha N1e3BKe BbICTyNa AMCKa
3N1EMEHTOB M3HOCOCTOMKOro TBEpPAOro CraBa.

C yBenuyeHneM Z 3aBUCUMOCTb YCUIUA P OT Ko3¢-
duumeHTa paccTaHOBKM K NpUBAMMKAETCA K NIMHENHON
33aBMCUMOCTU. [103TOMY MaKCUMasIbHOE CHUMEHWE YCUIUA
Bpe3aHus HanaB/IeHHOT 0 NPepPbIBUCTLIM CNOCO60M BICTY-
na AMcKa, Mo CPaBHEHMIO CO CMJTOLLHOW HannaeKow, byget
npu KoaguuMeHTe pacCcTaHOBKU Kj, COOTBETCTBYIOLLLEM
3KCTpeMarnbHOMY 3HaueHuo GpyHKUMK P = f(K, Z). Uccne-
LlyA BbipareHue (4) Ha 3KCTpeMyM no TeopeMe JlarpaHika
0 KOHEYHOM MpPUPALLIEHNMN, B KOHEYHOM UTOre MOJTyYnM
3HayeHune K,, onpegensaemMoe pelleHWEM KBaZpaTHOro
ypaBHeHWA B1aa:

4K -4K,+4K,Z-Z+1=0. ()

PeLueHue ypaBHeHus (5) B BuAae rpadmka 3aBUcMoCTU
K,(Z) npeacTaBneHo Ha pucyHKe 3.

Kak BuaHo 13 puc. 3, ¢ ysennyeHneM Z ot 1 go 4
3HayeHune K, 6bicTpo yBenuumsaetca oT 0 go 0,23, a
npv OanbHeWLleM yBeNMYeHUN Z U3MEHAETCA B He3Ha-
ymtenbHbix npegenax ot 0,23 go 0,24. CnepoBatesnbHo,
OnNTUMasbHaA BeNMYMHA KO3QMLUMEHTa pacCcTaHoBKU K
3N1EMEHTOB M3HOCOCTOMKOIr0 TBEPAOro CrjlaBa Ha BhICTyne
AucKa HaxoguTca B npegenax 0,23...0,24, cooTBeTCTBEHHO
NX KONMYECTBO Z = 4.

BbiBoabl

MprMeHeHMe MHHOBALMOHHBIX TEXHUYECKNX PeLLEHNH
[NA MOQEePHU3aLMMN KOHCTPYKLIMM Ky/bTUBaTOpa NO3BOAUT
CHU3UTb ero TAroBoe conpoTtueneHune Ha 15-20% npum no-
BbILLEHUM 3KCMYaTaLMOHHON HAOEHHOCTU, UCKITIOYEHNM
3abMBaHUA COPHOM PaCTUTENIbHOCTbI0 pabounx opraHoB
MpW pasHorny6UHHOW KybTUBALMMW U PhIXSIEHUN NOYBbI B
3ajaHHbIX MEXOYpAObAX BUHOrPAOHWKOB MPU BeCeHHe-
OCEHHEM yX0[ie 3@ BUHOrPagHUKaMM U B BereTaLMOHHbBIN
nepvog Ans 60pbbbl C COPHAKAMM U COXpPaHEHUA Baru.
BeinonHeHWe NpepbIBUCTON HanaBKKU TBEpLOCNIaBHbIM
M3HOCOCTOMKUM MaTepuanoM 3ybbeB AMCKAa MOBbILLAET
M3HOCOCTOMKOCTb paboyero opraHa Ha TBEpAbIX NOYBax,
B TOM YMC/le COLepHaLLMX KaMeHUCTbIe BKIKOYEHWA, M0-
CKOJIbKY MpPepbIBUCTO HamnsaBfeHHbIA TBEPALIN CcniaB
NpoYHee CBA3aH C MaTepMasrioM OMCKa U He OTKAsbIBAeTCA
npv yOapHOM B3aMMOLENCTBUM C KAMEHWUCTBIMU BKAKOYe-
HUAMU.
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BoTputno3, N cepana rHUNb rpaHaToBbIX KYCTOB B YCJI0BUAX
3anagHon Yyactu AsepbanarKaHa

Cpedu 3abonesaHuli 2paHaMOBbIX KYcmMoa @ yc/1o8uAx 3anadHol Yyacmu (lAHOxca-Ka3axckaa 2eoepaguyeckas 30Ha)
A3epbalioxcaHa caoeli Bpe00HOCHOCMbIO, KOK 8 Nepuod Be2emayuu, Makx u Npu XpaHeHuU n10008 omMevyaemcsa bompumuos
unu cepas eHusns (Botrytis cinerea Pers.).

B cmameoe npusedeHel pe3ysiemamel CMayuoHapHsIX U MapWpymMHsIX Ucciiedo8aHull no usy4eHuto bompumuo3a unu cepoli
2HUJTU 2paHaMOBbIX KYCMOB, NPOAHA/IU3UPOBAHbI Napa3umuYeckue ocobeHHocmu 2puba Botrytis cinerea Pers. [TpedcmaasneHsi
pe3ysibmamel U aHa/1U3bl 1a60PamMopHbIX 3KCnepUMeHmMOoB, NPoBOOUBLIUXCA 8 meveHue mpex siem. B oneim bbisiu 8K04YeHb!
dsa copma epaHama (Kpmeisel Kabyx u lMonowa Po3oaas). B noneaom sxkcnepumeHme 2019-2020 22. 06pabomKy 2paHamMosbIx
Kycmoa nposodusiu ¢pyHauyudamu: 0,05%-HeiM AzokcupeHom; 0,05%-HoiM KoHazonom; 0,4%-Heim Censpamom u 0,3%-HeiMm
[1-oKcupudoM. AHanu3 nosy4YeHHsIx 0aHHbIX noKkasast, ymo 6 2020 e., mak xce Kak u 2019 200y, Haunyqwud pe3yiemam npomus
2Huned epaHama nosy4eH @ criy4ae c 0,4%-HoiM Cenepamom.

KnioyeBble cfioBa: rpaHat; Bo3byauTenb 601e3HK; 60TPUTLO3 UK cepasn THWMb; HaneT.

Guliyev Farman Agadedevich', Huseinova Lala Almazovna?
Lenkoran Regional Scientific Center of ANAS, 18 Sh.Akhundova str., Lenkoran, Az 4200, Azerbaijan;
Scientific Research Institute of Plant Protection and Industrial Crops, 91 A. Aliyeva str., Ganja, Az 2000, Azerbaijan

Botrytiosis or gray mold of pomegranate bushes in the conditions
of the Western Azerbaijan

Among diseases of pomegranate bushes in the Western part (Ganja-Kazakh geographic zone) of Azerbaijan, botrytiosis or
gray mold (Botrytis cinerea Pers.) is famous for its harmfulness both during the growing season and fruit storage.

The article presents the results of stationary and route research on the study of botrytiosis or gray mold of pomegranate
bushes, analyzes parasitic features of the fungus Botrytis cinerea Pers. Test results and analyzes of laboratory experiments, car-
ried out over 3 years, are presented. The experiment included 2 varieties of pomegranate (‘Krmyzy Kabukh’ and ‘Gyulosha Pink’).
In the field experiment of 2019-2020 the pomegranate bushes were treated with fungicides: 0.05% Azoxifen, 0.05% Conazol,
0.4% Selphat and 0.3% P-oxyride. Analysis of the data obtained showed that in 2020, as well as in 2019, the best result against

pomegranate rots was obtained in the variant with 0.4% Selphat.
Key words: pomegranate; causative agent; botrytiosis or gray mold; plaque.

BeepneHue

MnoAapbl rpaHaTa NopawalTcA MHOrMMU rpubamu B
nepuof pocTa 1 Co3peBaHuA, a TakkKe BO BpeMsA YOOpKU
W XpaHeHuA. MaccoBoe nopareHne rpaHaToBbIX KYCTOB
FHUNAMK YacTo HabnoaeTcA BO BNarKHble rofbl.

B yeM 3akniovaloTcA natomopdonorndeckue v broxu-
MUYECKMe 3MeHeHA B 6011bHOM pacTeHnn? MHunm — Hau-
6onee xapaKkTepHbI TUM NposBeHnA 6oniesHel. [py aToM
3arHMBaHWIO NOABEPraloTCA BCE YacTW pacTeHWi, 0CobeHHO
Te, KOTOpoe boraTbl BOJOM M 3aMacHbIMU MUTATENbHLIMM
BeLLecTBaMm (NS10Abl, KOPHENIoAb!, KNy6HW, NYKOBULLbI),
TeM 6osiee, Kora OHU HAaXOAATCA B COCTOAHWM NOKoA (ne-
pyog xpaHeHua). InA riunei xapakTepHo pasMAryeHue u
paspyLUeHue TKaHel, 3apareHHbIX Pa3nYHbIMU MUKPO-
opraHusMamu, rpubamu unu baxktepuamu. B Tom cnyyae,
Korga nof BnuAHWEM GepMeHTOB, BbldenAeMblx natore-
HaMW, pa3pyLUAeTCcA MeXKNETOYHOe BELLECTBO U KIeTKU
pacnagaloTcA, BO3HWKAT MArKWe rHunu. MoparkeHHan
TKaHb Pa3MArYaeTCA v NpeBpaLLaeTCcA B KalwmLeobpasHyio
6ecdhopMeHHyIo Maccy pasnnyHoM oKpacku. MHUAK MoryT
6bITb MOKPbIMU, CYXUMM U TBEPALIMU. MOKpbIe rHunm (6o-
TPWUTMO3 WK Cepas THWIb, 3UTMO3HAA M0[0BaA MHUSb,
NeHULMNesHas NI0A0Ban MHWUMb U 3eNeHan NieceHb 1
T.0.) YaLLe Bcero 06pasyloTcA B opraHax U THaHAX, boraTblx
Bogov (nnogdax). Mpu MOKpbIX FTHUNAX pacnag TKaHem co-
MPOBOMAAETCA Pa3pyLUEHWUEM KIIETOYHOI0 COAEPHUMOTO.
Cyxas rHunb 06pasyeTca Npu paspyLUEeHUM MEHKNETOYHbIX
BeLLeCTB U 060/104eK KNeToK, OTHOCUTEbHO 6efHbIX

BOZOM, TKAHM TEPAIOT CBOIO CTPYKTYPY M NPeBpaLLaloTCA B
MOpPOLLKOO6Pa3HyYI0 UM BONOKHWUCTYIO Maccy. Takue rHu-
N BO3HWMKAIOT NpY pa3pyLLUeHUN OpeBecuHbl. /13BeCTHbI
60ne3HU, NPK KOTOPbLIX BO3HWKAIOT TBepAble FHWUK, Koraa
KIeTKM 0TMMPAIOT, a TKaHb He pa3MArdaetca [1-3, 7-9].

"punbebl, oTHOCALMECS K pody boTputuc (Botrytis), na-
Pa3UTUPYIOT Ha PacTeHWAX, BbI3bIBaA CEPYI0 THUMb Pa3nny-
HbIX Ux YacTel. [pu aTom 6oTpuTHC 06pasyeT 06UNBHBIN
Cepblit HaneT, COCTOALLMI U3 MULLENIMA U BeCLIBETHBIX UK
cnabo-abIMYaThIX 0OHOKNETOUHBLIX KOHWOMWI, pa3MepoM
npuMepHo okoso 10 MkM. OTcloa 1 Ha3BaHWe 6onesHn —
cepas rHWsb. KpoMe KoHWOWMA 1 MULLENUA, y MHOMMX BUOOB
€CTb TaKKe CKNIepoLLMM, NOC/e Nepe3MMOBKU MU Npopac-
TaloLLye B MULLESTUI, UI Y HEKOTOPbLIX OpM pa3BuBatoLLme
nioJoBbIe Tena — anoTeLMn ¢ CyMKaMmu 1 acKocropamu.
Pa3BuTrio NnoJoBbIX TeN NpefLLecTByeT Nos0Bov NpoLiecc.

LleHTpanbHoe MecTo B pode 60TpuUTUC 3aHUMaeT
MHOrOSAHbIM NapasuT 60TpUTUC cepbii- Botrytis cinerea
Pers. Bo3bygutenb cepoi FHUAM — KOCMOMOAWT, Napa-
3UTUPYIOLLMIA Ha PasHbIX PacTeHUAX, OTHOCALLMXCA K 45
CeMeincTBaM M Npom3pacTaloLLMX B 60JbLUMHCTBE paioHOB
3eMHoro Lwapa.

Ha cospeBatounx niogax rpaHata cHayana noss-
nAeTcA bypoe rHuioLLee NATHO, KOTOpPOe pa3pacTaeTca u
MOKPbIBAETCA CEPbIM MYLUMCTLIM HaneToM. oparkeHHble
nnobl CTAHOBATCA MAKMMU U U3[aI0T CUIbHBIN 3anax. Ha
CMHMBLUMX Nlodax 06pasyloTca YepHble CKnepoLmm (puc. ).

B cTaTbe npuBedeHbl pe3ynbraTthl NMONEBbLIX UCCedo-
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BaHWIM Mo MU3y4yeHuto 60TpuUTMO3a
WY cepow rHUNKW rpaHata (Botrytis
cinerea Pers.) B ycnoBuaAx 3a-
nagHou vactu AsepbaiigikaHa B
2019-2020 rr.

Llens uccnedoasaHull - nsy4e-
HWe pacnpocTpaHeHWA 1 pa3BUTHA
cepon rHunu rpaHata (Botrytis
cinerea Pers.) B ycnoBuax 3a-
nagHow Yactu AsepbangkaHa.
YToYHeHMe C MOMOLLIbIO NMOSEBBIX U
nabopaTopHbIX UCCNea0BaHUI He-
KOTOpbIX 6MOMOrMYecKnx 0CobeH-
HOCTew Bo3byauTena cepov rHum
rpaHaTta — rpuba Botrytis cinerea
Pers. Pa3paboTka MeponpusaTui no 6opbbe c cepoit rHusbio
rpaHarta (Botrytis cinerea Pers.).

Matepuansl 1 MeTofpbl UCCNe[0BaHUIA

[nAa onpepeneHna pacnpocTpaHeHUA U pa3BUTUA
BO36yauTena cepovt rHUAM rpaHata B 2019-2020 rr. npo-
BOAWAM MapLLpPYTHble obcnefoBaHUA NPOU3BOLACTBEHHbIX
HacaXOeHWN rpaHaTa pacnosioeHHbIX B YCII0BUAX 3a-
nagHou YacTu (MHOrKa-KasaxcKas reorpaduyeckas 30Ha)
AsepbaiigrkaHa. OnbITbl 3aKknabliBany Ha poHe peKoMeH-
[LOBaHHOW 07151 JaHHOW 30HbI arpoTeXHWKM BO3eSbIBaHUA
rpaHarta. onesble onbITbl 6bINIM 3aN0XKeHbl B 5 BapuaHTax
3-KpaTHoM NoBTOPHOCTW. BpedoHocHOCTL 60TpUTMO3a UK
cepon rHunu rpaHarta (Botrytis cinerea Pers.) nsy4anacb
Ha BOCTIPUMMYMBLIX K 60one3Hu copTax KpMbisbl Kabyx u
Monowwa Po3oBsas.

MoneBoM onbIT Mo oLLeHKe B1oIorniecKom aQppeKTnB-
HOCTM NPUMEHEHWA XMMUYECKMX NpernapaToB NPoTVB Cepow
FHUNW TaKKe Bl 3an0MeH B cafjax rpaHaTta ['epaH6oicKo-
ro paoHa. B uccnegoBaHusAx ncnonb3oBany GyHruumabi:
0,4%-Hbi Cenbdat, 0,05%-Hbin KoHason, 0,05%-Hbin
AzokcndeH u 0,3%-Hbin M-okenpua. buonoruveckyto
3QPEKTUBHOCTL OMPEAENANM MO CHUMKEHUIO CEPOV FHUU
(Botrytis cinerea Pers.) Ha 06paboTaHHbIX BapuaHTax oT-
HOCWTENIbHO KOHTPOJIA.

Pe3ynbTathl 1 ux obcyaeHue

C noMolLLblo COOTBETCTBYIOLLNX MeTOANK [14-16]
onpeaenanu, Yto Bo3byauTeNb CEPOM FHUN FPaHATOBbIX
KYCTOB 3T0 HeCoBepLUeHHbIV Fpub Botrytis cinerea Pers. u3
nopagka Hyphomycetales. 310 nonudar xapaktepusyetcs
MacCoBbIM PacrpoCTPaHEHWEM W BEICOKUMM NaTor eHHbIMU
CBOMCTBaMMU.

BoTputios unu cepasa ruunb (Botrytis cinerea Pers.)
O[HO U3 CcaMblX pacnpocTpaHeHHbIX 3aboneBaHui rpa-
HaTOBbIX KYCTOB B 3amnafHov 4Yactu (MAHawa-Kasaxckaa
reorpaduyeckas 30Ha) AsepbangrkaHa. CunbHoMy pas-
BUTUIO 3TON 60/1€3HM CNOCODBCTBYET BAMHbIA KNUMAT.
lMopaaiotca noberu, NUCTbA, LIBETKK, 3aBA3U U N104bl.

LIBeTKuM 1 3aBA3b TaKkKe BYpeioT 1 Ha HUX NOABNAETCA
CepbIi MyLUMCTBIA HaNeT, 3aTeM OHW OCbINaoTCA.

3arHvBaHWe N0A40B HA4YMHAETCA B MecTe MpuKpe-
NAeHMA Ux K Yawedke. CHavana obpasyloTcs Menkue
bypble NATHa, yBenuYMBaloLLMeca B pa3mepax. Bckope
BeCb niog bypeeT, pa3MAryaeTca U onafdaeT, NoKpbIBasAch
CepoBaTo-0JIMBKOBbIM HANIETOM. B MAKOTU rHMBIX No00B
4acTo BCTPEYAITCA HeNToBaTble, No34Hee YepHelLue
CKnepoumu [4-6].

BoTpuTnO3 BbI3bIBAET MHMMb NOAOB FpaHarta, no-
¥enTeHue 1 yBAOAHWE IMCTLEB, ONafeHNe U 3arH1BaHue

Puvic. BoTpuTIO3, UK cepas rHKb NNOA0B rpaHaTa

0408 B cagy, Npy TPAHCMOPTUPOBKeE U xpaHeHun [10-13].

CvinbHoe 3arH1BaHWe N10[0B rpaHata Npy XpaHeHUu
obycnoBneHo nperkae BCErO TeM, YTO B HUX MPOTEKAIOT
B OCHOBHOM MpOLLeCcChl AUCCUMUAALMK, pacnaga bonee
CNOMHBIX OPraHUYeCKMX BELLLECTB [0 KOHEYHbIX MX Mpo-
JYKTOB, KOTOPbIMK NUTAOTCA nosynapa3sutsl. [pouecc
FHUEHWA YCUNIMBAETCA NpU HecobniodeHWUM ycroBui
XPaHEeHWsA 1 HaNMYMK Ha N0LAX MEXaHUYECKMX U OpyruX
MOBPEHOEHUN.

Bo3byautenb cepoit FHUAM ¢pUTONATOreHHbIN rpub-
Botrytis cinerea Pers. *KMBET B NMOYBE Ha PacTUTESIbHbIX
OCTaTKax, B BUOE MULIENIUA U CKnepouumeB. Tak KaKk rpub
MOMKeT pa3BMBATbCA HA OTMEpLUMX YacTAX MHOIMX pac-
TEHWI, TO UCTOYHMKOB 3aparKeHua UM B Npupoge BCero
MHoro. Pa3BuTtue rpuba BecHoM Yalle BCero HauMHaeTcA
C paspacTaHuA MuLenua 1 06pa3oBaHWUA KOHUAOUW HA
CK/TEPOLLMAX UNIN Ha 3aparKeHHbIX PaCcTUTESbHBIX OCTaTKaX,
Ha KOTOpbIX 3MMOBan MuLenuin rpmba. Konngum rpuba
MHOULMPYIOT BOCMPUMMYUMBEIE YacTW PacTEHUN.

OcobeHHOCTM napa3unTu3Ma y Bo3byauTenei cepoi
FHWUNK BecbMa CBoeobpasHbl. [1nA Toro, YTo6bl BbI3BaTh
MoparKeHMe HKMBbIX TKAHE PacTeHUI, OH [OTKEeH CHavana
MoCenmTbCA X0TA bbl HAa HEHOJbLLOM Y4YacTKe oTMepLLei
TKaHu. [locne 3Toro CBOMMM TOKCUYECKUMU BbIOENEHUAMM
rpub OTPaBNAET COCEAHWNE HKMBbIE KNETKM, 3aTeM MPOHU-
KaeT TyJa v 1cnosb3yeT Ux AnA CBoero NUTaHWA, 0TpaBnAA
TeM BpeMeHeM crieAyioLLyio rpynmny pacrofioHeHHbIX PAJOM
¥MBbIX KNETOK, MOCTENEHHO 3axBaTbiBaA BCE HOBbIE U
HOBble ¥MBble TKaHW. TOKCUHBI Napa3mTa Kak bbl UayT Brie-
peau, NoaroTaBnMBan NoyBy ANA ero nuTaHuA. MoatoMy
BO36yOWTENA CEePOM MHUMM YacTo Ha3bIBAIOT «MapasuToM
Tennioro Tpyna», UMes B BUAY, YTO OH HEMOCPEACTBEHHO
LS9 NIUTaHMA UCMONb3YeT TONbKO YTO YOUTbIE UM CaMUM
TKaHu [17].

BoTtpuTtno3, nnu cepas rHunb (Botrytis cinerea Pers.)
LUIMPOKO pacnpocTpaHeHa MoYTu BO BCEX 3anafHbIX
paroHax (FepaHboi, LLamKkup, Kasax) rpaHatoBoncTBa
AsepbangmaHa.

BoTpuTtno3, nnu cepas rHUNL rpaHara (Botrytis cinerea
Pers.) HaHOCUT OLLTVMblE YObITKN MPOU3BOACTBY: CHUMAET
TOBapHYI0 LLleHHOCTb MJ1040B, NMPUBOAWT K 60/bLLMM NoTe-
pAM ypoKas. [opareHHble N1oObl rpaHaTa He NpUrogHs.l
K TpaHCNopTUpoBKe Ha 6onblume paccToaHuA. VX MoXKHO
ynoTpebnATb Ha MecTe WK NepeBo3nTb Ha BnMHKanLLne
KOHCepBHbIe 3aBOAbI ANA nepepaboTku. Mnogbl npy nopa-
¥eHumn V 6annos BoobLLe HenpurogHbl ANA ynoTpebneHus.
MbI yunTbIBaNM NOTEPY YPOXKaA B 3aBUCUMOCTM OT CTENEHU
3aparKeHWA CepoVi FTHWIbIO, MPUYEM N1oObl NPy MOpParKeHUN
V 6annoB cuuTanu nNosHoCTbio nornbwmmu (Tabn. 1).
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Ta6nuua 1. Motepu yporkan rpaHata B 3aBUCUMOCTM OT CTENEHU NopaXkeHUA 60TPUTMO30M, Unu cepoit rHunbio, 2019-2020 rr.

2019 ron 2020 ron
Bannbl | yacca 100 3n0po-| Macca 100 noparkeH- | noTepy yporan B cpas- | Macca 100 3gopo- | Macca 100 nopareH- | NoTepM yporan B CpaBHe-
BbIX N/1040B, Kr HbIX MIOLOB, KT | HEHWM C KoHTponeM, % | BbIX NNOAOB, KN HbIX M0[0B, Kr HUM C KOHTpONEM, %

| 34,8 27,0 22,4 36,4 29,8 18,3
Il -Il- 23,4 33,0 -/l- 26,1 28,3
1l -/l- 19,8 43,1 -/l- 21,6 41,0
v -/l- 16,3 53,2 -/l- 16,9 54,0
v -/l- - 100 -/l- - 100

B cpeqHem -/l- - 50,34 -/l- - 48,32

Ta6bnuua 2.BnuAHMe KOMNIEKCHBIX MEPONPUATHUIA Ha MOPAKEHHOCTb PacTEHUIA FpaHaTa cepoii FHUbIO, Uu 60TpUTHO30M
(Botrytis cinerea Pers.), 2019-2020 rr.

BapuaHThl onbiTa 2019 ron 2020 rop
Y6opKa onaBLUKX INCTLEB W CyXMX BETBEN, MyMAGULIMPOBAHHBIX
0708 P, % R, % b3, % P, % R, % b3, %
06paboTka NouBLI BOKPYT KyCTa, BHECEHME cynepdocdaTa v onpbi-
cKkmatue 1% [IHOK-oM n T.4. 31 19,7 34,3 300 16,7 44,0
KoHTponb (6e3 xumMmyeckoit 06paboTku) 65,5 30,0 0 64,9 29,8 0

MpuMeyaHue: P -pacnpocTpaHenue; R - passutue; b3 - bronornyeckan agheKTMBHOCTb

Ta6nuua 3.Bnuaxne GpyHruumpoB Ha pacnpocTpaHeHue U pasBuTue 60TpuTHO3a, Unm cepoii ruunm (Botrytis cinerea Pers.)
rpaHara, 2020 r.

botpuTio3 unm cepas rimnb (Botrytis cinerea Pers.)
Mpenapatbl 1 ux | BapuaHT Il BapnaHT
KOHLIEHTpaLMu nocre |ll onpbickuBaHKA nocne lll onpbickuBaxua
P, % R, % b3, % P, % R, % b3, %

Azoxifen (0,05%) 41,9 25,0 30,0 43,3 22,9 39,3
Conazol (0,05%) 23,0 12,8 64,0 21,7 12,1 68,0
Selfat (0,4%) 219 11,0 69,0 22,1 11,6 69,2
P-oxiride (0,3%) 26,2 14,8 58,3 29,2 15,7 58,4
KoHTporib (6€3 X1MM4ecKoil
o6paboTky) 65,8 35,5 0 719 37 0

MpuMeyaHue: P - pacnpoctpaHeHue; R - passutue; b3 - bruonornyeckan apdeKTMBHOCTL

Kak BugHo 13 1abnuubl 1, 82019 rogy notepu ypokasn
npu 3apareHun B | 6ann coctasnanu 22,4%; B Il 6anna
33,0%; BIII-43,1%wn IV 6anna - 53,2%. MoTepu ypoas no-
CTemneHHO BO3PacTaloT C MOBbILLEHMEM CTENEHM 3aparkeHus.
TaK 4To NOTepM yporKan KOPPenUpYIoT C NOPaHEHHOCTbIO
nnofoB. AHanorn4yHas 3aKOHOMepHOCTb Habno4anoch 1
B 2020 rogy.

[na 60pbbbl ¢ 60Me3HLI0 HaMKU pa3paboTaHbl arpo-
TEXHUYECKME U XUMUYECKME MeToAbl 60pbbbl. OnbiThbl MO
BNMAHUIO ar pOTEXHUYECKMX MEPOMNPUATUIA bbin NpoBeae-
Hbl B 2019-2020 rr. MeToq arpoTeXHUYeCKoro KOHTPOsIA
OTpaKeH B Tabn. 2, 3.

Kak BuaHo 13 1abnuuel 2, B 2019 rogy pacnpocTpa-
HeHWe 6onesHu coctaBusio 33,1%; a B 2020 roay 30,0%;
MHTEHCMBHOCTb pa3sutua 19,7-16,7% cooTBETCTBEHHO.
Mpu KoHTpone B 2019 rogy 65,5-30,0% u 64,9-29,8% B
2020 rogy.

lNpoBefeHMe KOMMIEKCa arpoTEXHUYECKMX MEPONpPH-
ATUM CHUMKAET pacnpocTpaHEHWE 1 pa3BUTUE CEPOV FTHUIU
unu 6otpuTnosa (Botrytis cinerea Pers.). B 2019 roay

pacnpocTpaHeHue cepoit ruunu (Botrytis cinerea Pers.)
CHM3WMoch Ha 32,4%; a passuTue 6onesHn Ha 10,3%. B
2020 rogy pacnpocTtpaHeHue 60TpuTho3a (Botrytis cinerea
Pers.) cHusunock Ha 34,9%; a UHTEHCUBHOCTb Pa3BUTUSA
cooTBeTCcTBEHHO 13,1%.

OcHOBHbIM crocoboM 60pbbbl ¢ 60TPUTMO30M, UK
cepowt rHunbto (Botrytis cinerea Pers.) Ha rpaHate aBna-
eTcA 06paboTKa BEreTUpYILLMX pacTeHui dyHruumoamu.
[na s3pdeKTMBHOM 3aLLMTLI FPaHaTOBOMO caja OT Cepoi
rHunm (Botrytis cinerea Pers.) peKoMeHOyeTcA NPUMEHATb
npodunakTuyeckne 06paboTKU NpyU NOABNEHUM NEPBbIX
npu3HaKoB 6oe3Hu (Tabn. 3).

Mpu onpbickmBaHuK CenbdaToM B NepBoM BapuaHTe
pacnpocTpaHeHne v pasButhe cepoit rHunu (Botrytis
cinerea Pers.) cootBeTcTBEHHO coctaBuno 21,9-11,0%;
Konazona 23,0-12,8%. TexHnyeckana unm bruonoruyeckan
apderTnBHOCTL 69,0-64,0% COOTBETCTBEHHO.

M3 Tabnuubl BUOHO TaKKe, YTO BO BTOPOM BapuaHTe,
KaK 1 B MEPBOM, XOPOLUMe pe3ynbTaThl MoslyyYeHbl Npu
onpbickmBaHumn 0,4%-HbiM CenbdaTtoM; pacnpocTpaHe-
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HWe 6one3HM Npu 3ToM coctaBuo 22,1%; npu KoHTpone
71,9%. HapasHe ¢ CenbdatoM naet KoHazon. M-okempua
1 A3oKcudeH no bronornyeckon 3GGeKTUBHOCTU OTCTAIOT
ot Cenbdarta 1 KoHasona.

BbiBoabl

M3 3aboneBaHuii Ha rpaHaTe HanbonbLWMI Bpeq B
TeyeHue [OByX BereTaLmMOHHbIX CE30HOB HaHocKNa 6oTpu-
TWUO3 UK cepas rHUb (Botrytis cinerea Pers.). [ins aton
LLeNblo, Mbl pa3paboTany arpoTexHUYeCcKme 1 XMMUYecKne
MeTobl 6opbbbl ¢ cepoit rHUbIo (Botrytis cinerea Pers.).
OcHOBHble arpoTexHU4ecKue Mepbl 60pbbbl C 60M1e3HbI0
3aK/II04aI0TCA B CNIeAYIOLLEM:

- TLLaTeNbHOEe CobJlofeHMe 30HasbHbIX TEXHOIOMU
BbIPALLMBAHUA KyNbTypbl: ONTUMasbHble CPOKU YHOPKU
YpOXas, onTMMarbHaA rycrota nocagku 5-4 x 5-3 M, uto
cootBeTcTBYeT pa3Mertenmio 500 - 660 pacteHnn Ha 1 ra
(B ycnoBuAx Cyxux cybTpomnmKoB cxema nocagku 3 x 2,5
M4 x 2 M obecreumBaeT HoOpMasbHbIA POCT U PasBUTUE
rpaHaTa, BbICOKYI0 YPOMaMHOCTb, XOpOLLee KavyecTBo
MIOLOB U BbICOKYI0 3KOHOMUYECKYI0 3QPEKTUBHOCTb ero
BO3[e/1blBaHUA);

- pa3MeLleHne NIaHTaLMmM TOSIbKO Ha XOPOLLO Mpo-
BETPMBAEMbIX y4acTKax, BHeCeHWe yaobpeHuin B cbanaH-
CMPOBaHHLIX [03ax, bopbba c copHAKaMU 1 BpeaUTENAMY,
ABNAIOLLMMUCA pe3epBaTopaMu 6oNe3Hu;

- CUCTeMaTUYeCKOe YHUUTOXKEHUe OMKOPacTyLLmUX
rpaHaToBbIX KYCTOB, a B NMPOM3BOACTBEHHbIX HACaH AEHUAX
yoaneHue 605bHbIX AepeBbeB, NOTEPABLUMX XO3AWCTBEH-
HOE 3HaYeHue;

- CBoeBpeMeHHanA bopbba C HACEKOMbIMU - epPeHOCHM-
KaMu BUPYCHbIX, puTONNa3MeHHbIX bonesHel (rpaHaToBan
Tns - Aphis punicae Passerini., rpaHaToBbIi KneLy, - Aceria
granati Canest.) n noBpexpatoLLme nnodbl (rpaHaToBan
nnofoMopKa - Euzophera punicae Mocre., A6noHHas
nnogorkopka - Cydia pomonella (L.)). Ucnonb3oBaHue ons
3TOM LLeNIN pacTeHUN-peneneHToB, OTNYr1BaloLLMX TIen
W OpYruX HaceKOMbIX;

- OpraHuyeckme, MUHepasnbHble y0o06peHns U MUKpPO-
3/1EMEeHTbI CrieflyeT NPUMEHATb B COOTBETCTBUM C PEKO-
MeHOaLMAMM 30HaNbHbIX arPOXMMUYECKUX labopaTopuis;

- bonbLUoe 3Ha4eHue B 06O ccTeMe MeponpUATHR
npugaeTca ycTonumnBocTu coptoB. CnegyeT Bo3gdenbiBaTb
YCTONUMBbIE K 3KOHOMUYECKW 3HAYMMbIM 3ab60/1eBaHNAM
COpTa, UCMO0JIb30BaThb 340POBbIM Ka4eCTBEHHbIN NocafoY-
HbI MaTepuar, BblpallyBaeMbIi B CrieLanm3npoBaHHbIX
MaTOYHMKaX;

- ONA NpefoTBpaLLeHna pasBUTUA rHunen (boTputu-
03 WUNIN cepan THWSb, anbTepPHapMOo3 UKW YepHasa MHUMb,
pO30Baf NNeCeHb, NEHWULMANES UKW 3efleHas NNeceHb U
T.0.) NNI04bl FpaHaTa XpaHAT Npuy Temnepatype +2...3 1 oT-
HOCUTeSTIbHOW BNaXHOCTK Bo3ayxa 85-95%.

KpoMe arpoTexH14ecKMx MeponpuATUIA NPoTUB B6oTpK-
TMO3a Unm cepovi rHUnm (Botrytis cinerea Pers.) rpaHaToBbIx
KyCTOB B 3anagHow Yactu AsepbaingaHa Hamu onpege-
NeHHoe BHWMaHWe yaenanocb pa3paboTke XMMUYeCKoro
MeToaa 60pb6bl. C 3TON Lienblo, HaMuM bk UCMOSIb30BaHbI
0,05%-HbIM A3oKcudeHoM, 0,05%-HbiM KoHasonoM, 0,4%-
HbiM Cenbdatom 1 0,3%-HbIM [M-oKkcupmaoM. Mpu onpbl-
ckuBaHum CenbdaToM buonormyeckasa 3gpHeKTUBHOCTb
coctasuna 69,0-69,2%. XopoLune pesynbTaThbl NOSTyYeHb
TaKMe B BapMaHTax, rae OnpbICKMBaHWA NPOBOAWM Npe-

napatamu KoHason u lN-okeupua,.

B TeueHue BereTaLMoHHOro neprona obpaboTu no-
BTOPASIN B 3aBUCUMOCTU OT XapaKTepa pa3BuTuA 601e3HU
¥ NOrodHbIX YCII0BUM.
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Application of exogenous double-stranded RNA for gene regulation in grapes
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B HacTofALLee BpeMA pa3paboTa HOBbIX 3KOSIOMUYECKHM
YUCTbIX NOAXOL0B ONA U3MEHEHMA Pa3NIMYHbBIX XapaKTe-
PUCTUK pacTeHuin 6e3 MoaMdMKaLMM reHoMa ABNAETCH
Yype3Bbl4aNHO aKTyanbHOW 3afadven. HenaBHo B Hay4HOM
nuUTepaType BO3POCO YUCSIO MHTPUTYIOLLUX coobLe-
HUI O TOM, YTO 3K30MEHHbIE A/IMHHbIE OBYXLEMNoYeyHble
PHK (guPHK) 1 Manble nxtepdepupytowime PHK (kuPHK)
CNoco6HbI NMPOHMKATL B COCYAMUCTYIO CUCTEMY PACTeHUA U
HEernocpeACTBEHHO B KNETKU pacTeHWA. OHaKo OaHHbIX
COO0O6LLeHUIN HeMHOT0, MHPOPMALMA pa3po3HeHHanA U
HenosHaA, GaKTbl He TONBKO TPebyIoT NOATBEPHAEHUA U
anpobauuu, Ho U JanbHenLWero nsy4eHna. IK30reHHbIe
PHK crnocobHbl K IoKanbHOMY U CUCTEMHOMY [OENCTBUIO,
aKTMBMPYA NPOLLECChl NOAABNEHUA 3KCNPECCUM LieSIeBbIX
reHoB, To ecTb PHK uHTepdepeHLmnM B KNeTKax pacTeHui.
AKTVBHbIE UCCNe0BaHUA B JAHHOM Hanpas/ieHUW Ypes-
BbIYaNHO aKTyasnbHbl O71f U3MEHEHWA CBOVWCTB pacTeHuUi B
¥KenaeMoM HanpaeeHUM.

Llene pabomel - uccnenoBaHve BMAHUA 3K30reHHOM
AuPHK Ha HakonneHne MPHK aHOoreHHbIX reHoB Moesb-
Horo pacTenus Arabidopsis thaliana L. v amypcKoro BuHo-
rpaga Vitis amurensis Rupr., ABnAlOLLLErocA NpoayLEeHTOM
LleHHbIX B1ONOMMYECKN aKTUBHBIX BELLLECTB, HA NMpUMepe
reHOB XanKoH cuHTasbl (CHS), a TaKKe TpaHCKpUnum-
OHHbIX paKTopoB (AtMybL2, AtANAC032, VaMYBC2L2 v
VaMYBC2L 3), BarHbIX y4aCTHUKOB npoLecca buocuHTe3a
aHTOLMaHOB. AHTOLMAHbI — OKpaLUeHHble BTOPUYHbIE
MeTabonnTbl, MHOTME U3 KOTOpbIX 06/1a4atoT LieHHbIMK
610NOrMYECKM aKTMBHBIMK CBOMCTBaMW. Kpome Toro, B
BUHOrpagHoM J103e LBET KOXYpbl NI0J0B B OCHOBHOM
onpefenaeTcA CoOOAepHaHNEM U COCTAaBOM aHTOLMAHOB,
KOTOpble TaKe CrocoBCTBYIOT OpraHoNenTUYECKUM CBOW-
CTBaM BMHa, TaKMM KaK LiBET, BKYC, FOpeyb U TEPMNKOCTb. Kak
CnefcTBue, BarHO paboTaTb ¢ 6UOCMHTE30M aHTOLMAHOB
pacteHunin. CHS aBnAetca KnioveBbIM pepMeHTOM B buo-
CMHTe3e aHTouMaHoB y apabupgoncuca v BUHOrpaaa, a

AtMybL2, AtANAC032, VaMYBC2L.2 v VaMYBC2L.3 — TpaHc-
KPUMNUMOHHLIMM pernpeccopamm, COepHMBAIOLLIMM SKCTpec-
cvio reHa CHS B ycrnoBusx, Korga HeT Heob6XxoaMMoCTU B
aKTUBHOM HaKOMIEHNM aHTOLMAHOB.

YcTaHoBeHo, 4To 06paboTKa IMCTOBON NOBEPXHOCTU
A. thaliana BogHbIMK pacTBOPaMU CUHTETUYECKOW OJIMHHON
CHS-rogmpyowen auPHK nnmn KopoTknMm aByLenodvey-
HbiMM PHK onmroHykneotngamm, UMUTUpYIOLLMMK Marnble
nHtepdepupyowme PHK, npvBoauna K 3HaunTensHoMy
nageHuio ypoeHa MPHK rena AtCHS v cHuKeHuIo coep-
¥aHWA aHToLMaHoB B 06paboTaHHbIX TKaHaX A. thaliana.
OTLenbHO OLeHMBanoch BMAHUE 3K30reHHon MybL2- n
ANAC032-puPHK Ha sKkcnipeccuio reHos MybL2 n ANAC032.
ObpaboTka nuctoBow noBepxHocTu A. thaliana pactBopoM
MybL2- n ANACO32-rkopupytoren auPHK nHrnbrposana
3KCMPECCUIO 3TUX FeHOB, B TO BPEMS KaK COiepHKaHme aHTo-
LiMaHoB U1 aKkcnpeccusa CHS B TkaHsx A. thaliana Bo3pactanu.
[na renos VaMYBC2L2 v VaMYBC2L3 pukopacTtyLero
V. amurensis cuHTe3npoBaHa guPHK n nposeneHo He-
CKOJIbKO HE3aBUCUMBIX 3KCTIEPUMEHTOB C LIe/bt0 MOBLICUTb
CofepKaH1e aHTOLLMaHOB B JIUCTLAX M Aroax BUHOrpada
C noMoLblo 3K30reHHbIX AuPHK. B HacToAwee BpeMmA
NPOBOAMTCA aHaNM3 MOJTyYeHHbIX pe3ynbTaToB. BarHo,
YTO B X0Ae HacTosLLeNn paboTel nogobpaHa sddeKTnBHaA
MeTo[MKa 06paboTKM BHELUHEN NOBEPXHOCTU pacTeHui
pactBopamu AuPHK, ¢ yueToM BpeMeHu CyTOK, BO3pacTa
PACTEHWI U COCTOAHMA MOYBbI.

TaknM 06pasoM, NonyveHHbIe JaHHbIe CBUOETENbCTBY-
I0T 0 BO3MOMHOCTM HarpaBieHHOW perynaLmm 3KCNpeccum
PacTUTENbHbIX FEHOB C MOMOLLbI0 3K30reHHbIX AuPHK
1, COOTBETCTBEHHO, KONIMYECTBA KOHEYHOr0 NMPOAYKTa (B
[aHHOM c/lyyae aHTouuaHoB) 6e3 MoaudUKaLmMm reHoMma
pacTeHus. PaboTa BbinonHeHa nNpu nogaepHke Poccuii-
CKoro Hay4Horo doHga (19-74-10023).

Moctynuna 15.06.2021 r.
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BuoxuMmnyeckum coctas nnogos A6noHn (Malus domestika Borkh)
B 3aBUCMMOCTU OT $GOpMbl KPOHbI B ycnoBUAX npearopHoro KpbiMa

B cmamee npusodamca coeMecmHsle UcCIie008aHUSA C CeKMOPOM N0HB0BedeHbA U bUOXUMUU NO COORPICAHUI0 OP2aHUHYECKUX
Kuc/siom, caxapos, pacmaopuMblx U abco/IlomMHO Cyxux seuwjecms, onpedesieHue BUAHUA a2pomexHU4YecKux ycmosul
BbIPAWUBAHUA U, 8 YACMHOCMU, cucmeM GopPMUPOBAHUA KPOHbI Ha buoxuMudeckul cocmas n10006 AboHu ypoxcaa 2019-
2020 22., Komopele npododusiu Ha mpex copmax (dxcanuma, bpebepH, PeHem CumuperKo). VMccnedosaHua npododusiuce
nabopamopHsiM MemodoM. CodeprcaHue @ nodax acKopbuHoBoU KUC/Iomsl No 200aM 8 paspese copma [xcanuma no acem
sapuaHmam @ 2020 a. bbisio Huxce, Yem 8 2019 2., a MaKCUMasIbHble NOKa3ameriu caxapo-KuciomHo20 uHoexkca (CKM) 12,8 u 13,8
coa/1acoBanuce ¢ oyeHKol 8Kyca 5 6as106 8 BapuaHmMax popMUPOBKU KpOHbI be31udepHas yniowjeHHas popma u ¢ppaHyy3cKas
ock 8 2019%e. lNpu ¢popmuposdaHuu copma bpebepH abidesiunuce mpéxnudepHas KPOHA U GPAaHUY3CKAA 0Cb: NO CPABHEHUIO C
2019 e. pasHuya no codepicaHuio 8 naodax ackopbuHosol Kucsiomel cocmaauna 3,6 u 2,7 Me/100 e, coomaemcmaeHHo.
CKW copma bpebepH Haxodunca e npedenax 12,4 — 19,3, MuHuManeHslld nokasamens CKU boin ommeyeH a8 2020 e. npu
¢opmuposaHuu cmpotiHo2o depemeHa (k). OyeHKa Bryca 5 6annos u MakcuMarisHeIl nokazamens CKM ommeyanu 8 2019
200y npu $opmMupoBaHuu mpexudepHol KpoHsl. CodepiucaHue ackopbuHoadol Kuciomel 8 njodax copma PeHem CumupeHKo
8 2019 200y bbiso abiwe, Yem a8 2020 e. Mo aceM 8apuaHmam pasHuya cocmasusia om 1,6 M/100 2 (cmpolHoe sepemeHo (K))
0o 5,7 m/100 2 (be3nudepHaAa ynnoweHHasa KpoHa). MuHuMasnsHelie nokaszamenu CKW copma Haxodusnuce 8 npedenax 13,4
(2019 2.) -14,6 (2020 2.).

KnioyeBble cnoBa: A6/I0HA; crcTeMbl GOPMUPOBAHUA KPOHbI; BUOXUMUYECKUIA COCTaB N0A0B.

Kirichenko Viktoriya Sergeevna

Nikitsky Botanical Garden — National Scientific Center of the RAS, 52 Nikitsky Spusk str., Nikita Settlement, 298648 Yalta, Republic

of Crimea, Russian Federation

Biochemical composition of fruits of an apple tree (Malus Domestika Borkh)
depending on the crown shape in the Piedmont Crimea conditions

The article presents joint research with the sector of soil science and biochemistry on the content of organic acids, sugars,
soluble and absolutely dry substances, determining the impact of agrotechnical growing conditions and, in particular, crown
training systems on biochemical composition of apple fruits of the 2019-2020 crop years, which were carried out using three
varieties (‘Jalita’, ‘Brebern’, ‘Renet Simirenko’). The research was carried out by the laboratory method. The content of ascorbic
acid in fruits by years in the context of Jalita’ variety for all variants was lower in 2020 than in 2019, and the maximum values
of the sugar-acid index (SAl) of 12.8 and 13.8 were consistent with a flavor assessment score of 5 points in the variants with
a leaderless flattened and French axis crown shapes in 2019. When training ‘Brebern’ variety, a three-leader and French axis
crown shapes stood out. Compared to 2019, the difference in the content of ascorbic acid in fruits was 3.6 and 2.7 mg/100 g,
respectively. The SAl of ‘Brebern’ variety was in the range of 12.4 - 19.3, the minimum SAl value was registered in 2020, when
training a slender spindle crown (c). The flavor assessment score of 5 points and maximum SAl values were observed in 2019
with three-leader crown shaping. The content of ascorbic acid in fruits of ‘Renet Simirenko’ variety in 2019 was higher than in
2020. For all variants the difference ranged from 1.6 m/100g (slender spindle (c)) to 5.7 m/100 g (leaderless flattened crown).

The minimum varietal SAl values were in the range of 13.4 (2019) -14.6 (2020).
Key words: apple tree; crown training systems; biochemical composition of fruits.

BeBegeHue

AbnoHs ABNAeTCA Hanbonee pacnpocTpaHeHHON
Ma000BOM KyNbTypov B Mupe. Ee nnodbl cogeprat MHOMO
KanuA, yrneBofoB, KanbLWA, a TaKKe Heneso, dpocdop,
KaTexuHbl, KapoTuHouabl, BuTamMuH B;, B, Bs;, nextu-
HOBble BELLLEeCTBa, KNeT4aTKy, caxapa, adupHoe Macso,
$naBoHoMAbI, aMUIANMH, FUPHOE Macso, OpraHUYecKue
KWUCNOTbI, B TOM YuMCrie ackopbuHoByio KucnoTy. Mpu Bbi-
COKOWM BUTaMUHHOM LLeHHOCTW M10bl HU3KOKANOpUiiHbIE,
COCTOAT B OCHOBHOM M3 BOAbI U KNETYaTKK, pacLLennaoT
W BbIBOAAT HMPbI, NOALEPHMBAIOT CTabWIBbHLIM YPOBEHb
caxapa B KpoBW, yy4LLaloT 06MeH BeLLEeCTB B OpraHu3me.
B 100 r npomyKTa cofepartca: 47 Kkan, no atomy, A6noKu
PEKOMEHAYIOT YNoTpebnATL NPU OUETUHECKOM MUTAHUM.

BKycoBble KayecTBa N1010B BO MHOMOM OMpeAensAnTca
OTHOLLIEHWEM Caxapa K KMUCI0Te, T.e. CaXapOKUCIIOTHBIM UH-
nexcoM (CKM). YcTaHoBneHo, YTo HaMbobLLIYI0 FapMOHWY-
HOCTb BKyCa UMEIOT, KaK npasuiio, naogel npy CKA 15 - 25,
OcHoBHOE ¢u13Monornyeckoe 3Ha4eHne ackopbUHOBOM
KUCNOTbI /1A 3aK/MI0YaETCA B €€ MOJNOKMUTESIbHOM BNUA-
HUM Ha OKUCTIUTESTBHO - BOCCTAHOBUTESTbHbIE MPOLLECCH! B
opraHusMe yenoseka [1].

CyluecTBeHHOE B/IMAHME Ha BUMOXMMUYECKUIA COCTaB
M100B OKa3blBAET COPTOBAA NPUHAANEHHOCTb U Cpeaa, B
KOTOPOW OHM NPOM3pacTaloT (MeCTOMOOMKEHNE, MOYBEHHO-
KIMMaTU4YecKme ycnosua 1 ap.). MNnonbl, BblpallieHHble B
PasfIMYHbIX panoHax HaLler CTpaHbl, UMEIOT HeoaMHaKo-
BbIi XMMUYECKMI cocTaB. [larke B 0JHOM 1 TOM He MeCTHO-
CTU NNOABI PAaCTEHMI, MPOM3PACTaloLLMX, HA CEBEPHBIX UMK
Ha I0MHbIX CKMOHaX UM B MECTaX C HEOObLLION Pa3HULEN B
BbICOTE (B KOT/IOBMHAX, MOPEYbAX, Ha X0/IMax), UMEIoT pas-
JIMYHBIN XMMUYECKUIA cocTaB. MeTeoponornyeckue (KnmMa-
TUYECKWE) YCIIOBUA OKa3bIBAOT 3HAYNTESIbHOE BIIMAHME Ha
coCTaB nNnoaoB.. B gowanueble rofbl CogepraHme Boabl B
No4ax yBeIMYMBAETCA 3a CHET APYrnX COCTaBHbIX YacTew,
B pe3yfibTaTe Yero yXy[LaloTca UX BKYCOBbIE Ka4ecTBa, 1
MOHMMKAETCA CTOMKOCTb MNpU XpaHeHu. [Npy npeobniagaqHmm
npoxnagHov norofel B NpoLecce pasBUTMA NJI040B B HUX
HabnoOaeTcA NOHUMEHNe CaxapuCTOCTU U MOBbILLEHWE
KucnotHocTm [2,10-13].

M3MeHeHMA KOMMOHEHTOB XMMWUYECKOro COoCTaBa Ha-
npaBieHbl BCEraa B CTOPOHY 6MOSIOMMYECKU NONE3HYI0 418
pacTeHuWs - CTOPOHY ero npucrocobneHna K knmmarty. Mo-
BbILLIEHME CyMMbI TEMMNEPATYP [0 onpeaenieHHbIX NpeJenos
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ABnAeTcA 6naronpuATHLEIM GAKTOPOM B X HAKOMIEHUM.
OcapKku v NonmBbI, 0COHEHHO B NMOBbILLEHHbIX KONIMYECTBaX,
CHUMKAIOT KOHLIEHTPaLWMIO BELLLeCTB, a BCAIeACTBME 3TOr0 -
POCT TKaHen nnogos [3].

Ha xuMuyeckmii cocTaB, a criefoBaTeslbHO, M Ha Ka-
4ecTBO M/I0A0B, OKa3bIBaeT BIUAHME TaKKe U obpesKa
LepeBbEB, KOTOPOM PErynvpytT Niowaib IMCTOBOW Mo-
BEPXHOCTW M NIOA0B C Lienblo co34aHUA 611aronpuATHbIX
yCnoBuii AN1A nonyveHns 6onee KpynHbIX MN040B C NOBbI-
LLIeHHOW caxapucTocTbio. 06pesKa aepeBbeB obecneynBaeT
HaunyuLLYylo OCBELLEeHHOCTb BceM nmnogaM. MNnogel 6onee
OCBELLEeHHbIE COSHLIEM COaepHaT bonbLuee KofMYecTBo
CaxapoB, K1coT, BUTaMuHa C, Y4eM 3aTeHeHHble. MHorune
BeLLecTBa, cofepallimecs B NNogax, MOryT He UMeTb
60MbLLION NUTATENLHOM LLEHHOCTU, HO OnpeaenAloT Takue
Ba¥KHble CBOMCTBA, KaK YCTOMYMBOCTb K 60/1€3HAM M Bpeau-
TeNAM, CPOKM CO3PEBaHUA U ASIUTENbHOCTb XpaHeHusA [4].

M3yyeHune b1oxnMmMyeckoro coctaBa nyiofoB 0CTaeTcs
aKTyasnbHbIM, TaK KaK CBeXWe NIoAb!, @ TakkKe NpoayKTbl
X nepepaboTKM ABNAIOTCA He3aMeHUMbIMU UCTOYHUKaMU
6ronormyeckn akTBHbIX Belects (BAB), KoTopble nerko
YCBaMBAIOTCA Ye/10BEYECKMM OpraHn3MoM [5].

061beKTbl U MeToAbl UcCNieaoBaHUM

WccneposaHua nposoamnmcb B 2019 -2020 rr. B onbIT-
HO-[EMOHCTPALMOHHBIX HacarKaeHWAX ABIOHN Ha NoBoe
EM-IX, 2013 r. nocagku otoenenna ®I'BYH «HBC-HHL»
«KpbIMCcKan onbITHaA cTaHLUMA cafjoBOACTBAY.

WccnepnoBaHuA npoxoaunu B YeTblpex BapmaHTax
cucTemMbl GopMUpOBaHUA KpoHbl AepesbeB B 10-KpaT-
HOM MOBTOPHOCTY (OepeBo - MOBTOPHOCTL): 1 - CTpoMHoe
BepeTeHo (K); 2 - 6e3nmaepHan ynioLeHHas KpoHa; 3 -
TpeXnnaepHas KpoHa; 4 - dpaHuy3ckasa ocb. 06beKTamm
U3yveHna ABNANKUCL copTa AbnoHu: rkanuta, bpebepH,
PeHeT CuMupeHKo. Cxema nocagku 4x1 M.

[MoYBbI OMbLITHOMO Y4acTKa JlyroBO — ansiloBUANBHOMO
W OenoBUanebHoro npoucxoxaeHus. Mo MexaHU4ecKoMy
COCTaBy M04Ba CPEAHECYTNIMHUCTAA C COAEPHaHNEM Iu-
HUCTbIX YacTmL,. 06ecneveHHOCTb MOABUMHKHBIMU GopMamMm
asorta (1,5-1,9 mr) n docdopa (2,8-6,5 Mr) Ha 100 r ab-
COJTIOTHOW CYXOM MOYBbI - CpeHAA, @ 06OMEHHbIM Kanuem
- BblcOKan (44-58 Mr). B cagy dyHKUMOHMPYET KanesibHoe
opolueHue. MiccnegoBaHnA NpoBOAUAMCH MO METOAUKAM
MoJieBbIX OMbITOB C MAI0A0BLIMM KynbTypamu [6-8]. Buo-
XUMMYECKMIN COCTaB M04oB onpeaenanu B cTaguu no-
TpebUTeNbCKOM 3penocTy Mo cnedyloLwwmM NoKasaTensaMm:
pacTBOpUMbIE CyXWe BELLEeCTBa — pedpakTOMETPUYECKMY;
caxapa - no bepTtpaHy B MoaudvKaumm BosHeceHcKoro;
TUTPYeMas KUCNOTHOCTb — TUTPOMETPUYECKM C NEPECHETOM
1Mo AGNOYHO KMUCIIOTE; aCKOPOUHOBYIO KUCTOTY — TUTPOME-
TPUYECKM C UCMOSIb30BaHMEM Kpacku TunbMaHa [9].

06c¢y*<aeHuA pe3ynbTaToB

Ha 6roxvmMmnyecKmii coctas ninodoB 60sbLUIoe BAnAHUE
OKa3blBalOT KNMMaTUYECKUe YCII0BUA PErMOoHa, a TaKHKe
KIMMaTnyeckme ocobeHHOCTU roAa.

MorogHo-KknuMatnyeckume ycnosua 2019 - 2020 rr.
CYLLLeCTBEHHO pasfiMyanuce Mexay coboin. B nepuog ot-
6opa nnonos Ha xpaHeHue B 2019 rogy cpegHeMecAYHan
TeMnepartypa Bo3fyxa B aBrycte coctasuna 20,9 °C, ¢ ab-
COJIIOTHLIM MakcMMyMoM Bo3ayxa 35,9 °C, noussl 34,5 °C.
Ocapgku Beinanu B cymme 71,5 MM, YTO NpeBbICMII0 HOPMY
(47,9 mm) B 1,5 pasa.

CeHTAbpb 2019 roga 6bin TENSIbIM W, NMPAKTUYECKK, be3
ocafiKoB. 3a MecsALl, Bbinano 16 MM, yto coctaBnaeT 37%

OT MHOroneTHen HopMbl. CpegHAs TeMnepaTypa Bo3ayxa
3a MecaL, gocturana 19,3 °C.

lNorogHo — KnuMatnyeckume ycnosua 2020 roga no3eo-
NIANM NN0AAM HaKOMWUTb Pas3fIMYHOE KOJIMYECTBO XMMUYe-
CKUX BELLLECTB, YTO 06YCNIOB/IEHO, B OCHOBHOM, COPTOBbIMY
ocobeHHocTAMK. Bea cymMma ocagkoe (53 MM) Bbinana B
TpeTbew Aexkade MecAua B nepuof y6opKu 1 npesbicuna
HOpMy Ha 5,1 MM. CyTOYHbIN MaKcMMyM 0cagKoB (32 Mm)
npuvwenca Ha 28.08.

TeMnepaTypHble Nnokasatenu neTHero nepuvoga Ha-
XOAMNMCH B Npefenax HopMbl. CpegHAs TeMnepaTypa Bo3-
[yxa 3a ce30H coctasuna 21,7°C, npu Hopme 21,5 °C. Cymma
3QdeKTUBHbIX TeMnepaTyp Ha KoHeL, NeTHero nepuona
coctaBuna 1278,6 °C. CymMa ocagKoB 3a Ce30H npeBbl-
CWna HopMy Ha 64,7 MM, HO 0TMeYeHO HepaBHOMEPHOE UX
pacnpefeneHne B TeYeHUMN NIETHUX MeCALIEB.

Mo3ToMy cpaBHUTESBHBIN aHaNM3 MosTyYeHHbIX AaHHbIX
(tabn. 1) no copTaM NoKasbIBaET, YTO MUHUMAJIbHbIE Mo-
KasaTenu NIoTHOCTU MAKOTK (7,4-8,0 r/cM?) oTMeueHbl y
copta [Ikanuta. Y aT0ro e copTa, He3aBUCMMO OT BapuaH-
TOB OMbITa, HA6I0AANM NOBLILLEHHBIN YPOBEHb TUTPYEMBIX
KUCNOT M HauMeHbLMe nokasatenu CKU (0,77-1,05%;
7,7-10,4). Tnofapl BCex COPTOB B UCCeyeMble rofbl Ha-
KOMWSIM ONTUMANBHOE W MOBbILLEHHOE KONMYECTBO CYyXMUX
BELL,eCTB, CaxapoB.

B 2019 r. comepaHue B Nnofax TUTPYeMbIX KUCIOT
M3MEHANOCb B HONbLUMHCTBE BAPUAHTOB OT BbICOKMX MO-
Kasateneny copta Qrkanuta (0,99 - 1,05%) fo yMepeHHbIX
(0,58 -0,64; 0,70 - 0,86%) y coptoB BpebepH 1 PeHeT Cu-
MupeHKo. o copTy [Ikanuta cnepyet oTMETUTL HEKOTOPOE
BNMAHWE GOPM KpOHbI 6e3naepHasn yrnnoLLeHHas 1 dpaH-
Lly3CKaf 0Cb Ha CHUMKEHWE KUCIIOTHOCTM 40 ONTUMAabHOM
B CPaBHEHWW C KOHTPOJNIEM M ApYrvMM BapuaHTamu. 370,
BO3MOMHO, MOB/IMANO HA BKYCOBbIE Ka4eCTBa, TaK KaK
TOSIbKO B 3TWX BapWaHTax nnogpl copta [Kanuta nony-
YMNK OLLeHKyY BKyca 5 6annos. Mo ocTasnbHLIM BapuaHTam
CYLLLeCTBEHHbIX pPa3finymii He 06HapyKeHo.

CofeprKaHue B Miofax Cyxux pacTBOPUMbIX, CyXMX
BELLLECTB M CaXxapOoB XapaKTepU30Basiock Kak OnTUMasbHoe
¥ NoBblLWeHHoe. BapbupoBaHWe no BapuaHTaM 6biso He-
3HaUUTENBHBIM.

CopeprkaHue caxapa B 3aBMCUMOCTM OT arpoTeXHUYe-
CKUX NPVEMOB M3MEHANOCH 0T 9,8 (TExnMaepHan KpoHa) Ao
10,9% (dppaHuy3cKan ocb). VX cooTHOLLIEHUE C TUTPYEMBIMU
Kucnotamun onpegdenuno noxkasartenn CKM ot 9,6 go 13,8
HambonbLuee Konmyectso cyxumx Bewects (13,5 - 14,5%)
Habnoganu B BapuaHTax — TpEXMaepHas KpoHa 1 dpaH-
LLy3CKafA ocCb.

Y nnopoBs copTta bpebepH noBbILLEHHOE cofepHaHue
caxapoB (10,2 - 11,9%) 1 yMepeHHasA KUCIIOTHOCTL NpUanu
nnofam Hambonee 6naronpuATHOE CoYeTaHWe caxapa U
KUCNOTbI.

M3 Tpéx nsyvaembix copToB y bpebepHa Hanbonee
BbICOKME NMOKa3aTeNn cofepaHuA CyXux BELLEeCTB B
nnogax: 15,8 - 16,0%, npakTn4YeCKn 0QMHaKoBLIE N0 BCEM
BapuaHTaM GopMUPOBaHUA KPOHbI. AHANOrMYHbIE JaHHble
MOMyYeHbl MO CYXMM pacTBOPUMBIM BELLIECTBAM, KOTOpbIe
BapbupoBanu B npegdenax 12,2 -13,0%.

Y copta PeHeT CMMMpeHKO Hamnyylumne noKasaHuA
Mo CoAepHaHuIo Cyxmx pacTBopuMbIx BeLecTs (14,2%)
n caxapoB (12,5%) oTMeYeHbl B BapuaHTe TPEXNMOAEPHAnA
dopMa KpoHsl. [nogel copta PeHeT CUMUpeHKo HaKonuau
MOBbILLEHHOE COEPHKaHUE CYXMX BELLLECTB, NMPaKTUYeCKH
0[MHaKoBoe Nno Bcem BapunaHTaM (15,2 — 15,8%).
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Ta6nuuya 1.Mokasatenu oueHKU NNofoB A6MOHW B 3aBUCUMOCTH OT copTa U $popMbl KpoHbl, 2019 r.
CpepHan MNoTHOCTS AckopbuHo- Kucror C PactBopumble | A6contoTHo
- yMMa | OueHka
Dopva pots A | g i | KM | o, % | carapon, %o | CYXHE BEHECTBA: | CYXME Bee | gy oy
[Kanuta
| B(K) CTpoitHoe BepeTeHo 167 7,9 8,8 0,99 10,5 12,0 14,0 46
Il B be3nuaepHas ynnoLLeH-
HaA KpoHa 172 7,6 8,0 0,77 10,6 12,4 14,2 5,0
Il B TpexnnpaepHaa KpoHa 186 1.4 8,0 1,05 9.8 11,3 13,5 4,7
|V B OpaHLy3cKan ocb 165 8,0 9.4 0,85 10,9 12,2 14,5 5,0
bpebep
| B(K) CTpoiiHoe BepeTeHo. 155 10,4 15,1 0,62 11,9 13,0 16,0 5,0
Il B be3nuaepHas ynnoLLeH-
HaA KpoHa 166 10,9 16,9 0,64 10,2 12,6 15,9 45
Il B TpexnupaepHas KpoHa 160 10,7 14,2 0,58 11,2 12,6 16,0 4,8
IV B ®paHLy3cKan ocb 162 10,2 14,9 0,63 10,2 12,2 15,8 5,0
Penet CumupeHko
|8 1) Crpoitoe peperexo | ¢, 85 9,6 070 13 136 158 42
I B beanuaepHan ynnoLeH-
Ha KpOHa 176 8,9 1,7 0,70 9,5 13,7 15,5 4,2
Il B TpexnupaepHan KpoHa 152 8,6 10,6 0,86 12,5 14,2 15,2 5,0
|V B.OpaHLy3cKan ocb 160 8,7 11,5 0,77 10,3 13,8 15,6 48
Ta6nuua 2. Mokasatenu oueHKU NNo[OB ABOHM B 3aBUCUMOCTH OT copTa U $popMbl KpoHbl, 2020 r.
(DopMa KpoHbI C&eanczgﬂ MnoTHocTs Ackopburiosan | Kucnot- Cymma I\F:Ila:::(;.r 20%(—9 CAE;gnﬁngmg_ %L}l(egga
pMa Kp nnoga,r | MAKOTM, r/cm? | kucnota, M/100 T | HocTb, % | caxapos, % BEI.LI,ECT);a, % y cTBa, 9'# 6a¥n "
[xanuta
| B(K) CTpoitHoe BepeTeHo 135 7.4 7.2 1,13 10,5 12,6 16,0 35
Il B be3nuaepHas ynnoLLeH-
Han GopMa 161 7,0 5,7 1,09 9,0 11,2 14,0 4,0
Il 8 TpexnupaepHas popma 191 7.4 6,4 1,17 108 13,0 15,5 50
|V B OpaHuy3cKas ocb 154 8,3 8,0 1,19 10,6 12,6 15,2 4,3
bpebepH
| B(K) CTpoiiHoe BepeTeHo 158 10,6 15,2 0,86 10,7 13,0 17,6 45
Il B be3nuaepHas ynnoLLeH-
Han hopMa 162 10,2 14,0 0,70 9,8 12,6 16,0 45
Il B TpéxnuaepHas ¢opma 171 10,7 17,8 0,67 11,6 13,4 16,7 5,0
IV B ®paHLy3cKan ocb 127 11,2 17,6 0,80 10,3 12,8 16,0 48
Penet CuMmpeHKo
| B(K) CTpoitHoe BepeTeHo 117 10,0 8,0 0,69 11,8 13,9 17,0 43
Il B BeanupepHan ynnowex-
Han hopMa 141 8,3 6,0 0,64 10,4 12,6 17,0 5,0
Il B TpexnupepHan dopma 135 9,5 52 0,72 10,5 12,8 16,0 5,0
|V B OpaHLy3ckan ocb 145 8,9 55 0,75 11,6 13,2 15,7 5,0
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TakuM 0bpasoM, aHanM3 JaHHbIX GUOXUMU-

20 ,
YecKoro cocTaBsa niofoB A610HK copTa [anu- ls.CTpoiiHoe
Ta, B 3aBUCMMOCTM OT GOPMbI KPOHBI, MoKasan 18 17 BEPETEHO
nydlme pesynbTathl NpU cucTeMax popmuposa- 16+~ .
HWUA KPOHbI be3nmMaepHan ynnoLLeHHas 1 ¢ppaH- /_1'_1'2‘8_
Lly3CKas 0Cb C MaKCUMaSIbHbIMM MOKa3aTenAaMm 1 ‘ Ils.besnnaepHan
~10,6
conepaHme caxapos (12,4; 12,2%) nabconiotHo 12 ! ynyioweHan kpora
cyxux BeLuects (14,2; 14,5%) npy 6onee HU3KoM 10 o
kucnotHocTu (0,77; 0,85%) M BRycOBbIX KauecTBax g +~
5 6aMN10B. % H llls.TpexnuaepHas
6 KpOHa

Y copta PeHeT CMMPEHKO MOMHO BbIAENNUTb v
NYYLUMIA BAPUEHT C TpexnuaepHon GopMoit Kpo- 4
Hbl, XOTA 110 GOMBLUMHCTBY MOKa3saTenei cyue- 2 1 B IV5.OpaHLy3cKan
CTBEHHbIX Pa3/IM4mIA C KOHTPOJIEM He BbIFBEHO. 0 och

B onbiTe ¢ pPa3nnyHbIM dJOpMVIpOBaHMeM O:xkanuta BpebepH PeHeT CMUpeHKO
KpoHbl B 2020 r. y copTta [anuta mM3MeHeHuA
Mo Macce NA040B CoCTaBMAM oT 135 1 (CTpOIZHoe Puc.1.CKM nnz%p],(;sycopms A6/10HM B 3aBUCUMOCTH OT CUCTEMBI HOPMMPOBAHMA
BepeTeHo, (K)) 4o 191 r (TpéxnuaepHan ¢opma) HPpOHEL "
(Tabn. 2).

CaMble KpynHble nnogbl (171 1) y copTa
BpebepH onpeneneHbl TaKke B BapuaHTe Tpéx- 18 = 15,5 I & (K)CTpoitHOE
nupepHaa ¢opMa KpoHbl. CpegHAA Macca nno- 16 BepeTeHo
nos y copta PeHet CMMpeHKO U3MeHANach 0T 44 12'
117 r (cTpoitHoe BepeTeHo) A0 145 r (dppaHLly3- -
CKaA oCb). 12 93 92y — Il 8 BeannaepHan

MoKa3aTenu NAOTHOCTM MAKOTM nnogosy 10 3 yn/iotlierHan Kpoa
coptoB [rkanuta v bpebepH naMeHANMcb no Ba- 8
puaHTaM 6e3 onpeesieHHbIX 3aKOHOMEPHOCTEN C 6 +~ H Il 8 TpexnuaepHas
XapaKTepHbIMU [/1A STUX COPTOB MOKa3aTeNAMM, a4V KpoHa
COOTBETCTBEHHO, 7,0-8,3 r/cM?1 10,2-11,2 r/cM2 -
Y copta PeHeT CUMUpeHKo 0TMeYeHa TeHOeHLUMA 2
yMeHbLUeHuA nnoTtHoctv oT 10,0 r/cM? B KoH- 0 "VB(DpaHLW“KaH
TponbHOM BapuaHTe o 8,3 - 9,5 r/cM? B BapuaH- Pxanuta  BpebepH Pener
Tax 6esnuaepHas ynsoLeHHanA, TpEXnMaepHas Cumupenko

dopMa KpoHbI M PppaHLLy3cKan ocb.

MaKcuManbHoe cofepHaHime acKopbuHoBOM
KUCNOTbI Y NNoAoB [HKanuTsl 0TMEYEHO B Bapu-
aHTe ¢ppaHLy3cKkan ock (8,0 Mr/100T); y BpebepHa
- TpéxnuaepHan ¢opma v dpaHuyscras ocb (17,6-17,8
mr/100 r); y PeHeTa CuMUpeHKo — B BapuaHTe CTPOMHOE
BepeTeHo (8,0). Mo copTty PeHeT CuMMpeHKo cnedyeT oT-
METUTb CYLLLECTBEHHOE CHUMKEHWEe 3TOro MoKasatena Ao
5,2-5,5 Mr B BapuaHTax TpéxnuaepHaa ¢opMa KpoHbl U
dpaHLy3cKan ocb.

YpoBeHb TUTPOBaHHbIX KMCNOT y copTa [rkanuTa Bbico-
kuin (1,09-1,19%), cyLLLeCTBEHHBIX Pa3/INyMIA MO BapuaHTaM
He BblfBMeH0. OTMeYEHO HEKOTOPOEe CHUMKEHWE KUCNOT-
Hocv (go 0,67%) y nnogos copta bpebepH B BapuaHTe
TpéxnuaepHasa ¢opma KpoHI.

MoKaszatenu BeNMUMHbI CoOOeprKaHuA caxapoB U3Me-
HAnucb B npefenax 9,0-10,6% no copty Owanuta; 9,8-
11,6% — bpebepH; 10,4-11,8% — PexeT CuMumpeHKo. IMpu
3TOM cnepyeT OTMETUTb, YTO MUHUMAJIbHOE KOJIMYeCcTBO
caxapoB 0TMeYeHO B BapuaHTe be3nmaepHas ynoLLeHHas
dopmMa no Bcem copTam.

M3 YeTblpex n3yvaeMbix $OpPM KpPOHbI BBICOKME BHY-
coBble KayecTBa (Ha ypoBHe 5 6annos) uMenu nuogbl
[rkanutel v bpebepHa B BapuaHTe TpéxnunaepHana ¢opma,
a nnogpl copta PeHeT CUMUPEHKO — Ha Bcex BapuaHTax,
KPOMe KOHTPOJBHOIO.

Mo KoMneKcy nokasaTenen BblOENUNCA BapuaHT C
TpexnugepHor GopMon KpoHbl AnAa copToB [IxKanuta u
BpebepH

B 2019 r. MakcuManbHbI nokasatens CK (19,3) nony-

Puc. 2. CKM nnofoBy copToB A6/10HM B 3aBUCHMOCTM OT CUCTEMbI HOPMUPOBaHUSA

KpoHbI, 2020 .

yeH y copTa bpebepH npu popMnpoBaHUM TpexMaepHon
KPOHbI U COrnacyeTcA ¢ oLLeHKOoM BKyca B 5 6annos (puc. 1).

Copt [kanuta nony4msn oLeHKy BKyca nnogos 5 ban-
I0B M CaxapOKUC/IOTHOM MHAeKce 9,2 npy GopMUpoBaHum
TpexnuaepHon KpoHbl. CKU copta PeHeT CumunpeHko
BapbMpoBan oT 14,6 npu popMUpOBaHWUM TpEXTMOEPHOM
KpoHbl Jo 17,1 cTpoiiHoe BepeTeHo (K).

B 2020 r. CK/ nsMeHAncA B 3aBUCMMOCTM OT copTa
n cucteM GopmupoBaHua KpoHbl. CKM copta drkanuta
BapbMpoBan B HebonblMX npeaenax ot 8,3 npu ¢op-
MUPOBaHUN 6e3nnaepHoN yrnoLLeHHoN KpoHbl ao 9,3
npu GopMMpoBaHUK CTpoiHoro BepeTeHa. CopT BpebepH
noKasan cambilit Beicokuin CK npu popMupoBaHum Tpex-
NnOepHon KpoHbl oH coctaBun 17,3. KoHTponb npu 3TOM
MOKa3an camblii HU3KWI NMoKa3saTteslb Mo COPTY OH COCTaBUJI
12,4. MNokasatenu CKN PeneTta CMupeHKo BapbupoBanu
oT 14,6 npy GopMUpOBaHWUM TPEXTIMOEPHON KPpOHbI o 17,1
npu GopMMUpPOBaHMUK CTPOMHOI O BepeTeHa (K) (puc. 2).

BbiBogb!

BuoxnMmnyecknin coctaB NIo[oB MMeeT YeTKylo Co-
PTOBYIO CNeLMUKRY, HO Ha HEro CYLLIECTBEHHO BAUSET TUM
caja v yCnoBuA BblipaLLMBaHUAL.

CpeiHsAsA Macca no 0B U3MeHANach B 3aBUCMMOCTM OT
KIMMaTUYeCcKMX ycrioBumid roga. B 2019 rogy nnogpl 6b1m
KpynHee, Yyem B 2020 .

Y copta [xkanurta nnoTHOCTb MAKOTM MO rofaM cyLue-
CTBEHHOM pa3sHuLpbl He uMmena. M1oTHOCTb MAKOTU copTa
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BpebepH B 2020 rogy npu dopMupoBaHUM GpaHLLy3CKowm
ocu coctaBuna 11,2 r/cM? 4to NpeBbICMO NoKa3aTenu npe-
Obloyuiero rogaHa 1,1 r/cm?. PeHeT CUMMpPEHKO Mo 3ToMy
¥Ke MoKasaTesiio NoKasasn yBesmveHne NioTHOCTY MAKOTU
Ha 1,5 r/cM? npu popMMpoBaHUM CTPOMHOIO BepeTeHa Mo
OCTanbHbIM cMcTeMaM GOPMUPOBAHUA 3HAYMTENbHOM pas-
HULbI He Hablodanock.

CopeprkaHue B nnogax ackKopbMHOBOW KUCNOThI MO
rojam B paspese copTa [kanuta no BceM BapuaHTaM B
2020 r. 6bina Hure, vyem B 2019 . Mpu dopMmpoBaHUM
copta bpebepH Bblgenunack TpéxnmaepHan KpoHa v ¢ppaH-
Lly3cKanA ocb no cpaBHeHuto ¢ 2019 r. pasHmua no coaep-
¥aHWI0 B N104ax ackopb1HOBOW KMCNOTbI cocTaBuna 3,6 1
2,7 mMr/100 r cootBeTCTBEHHO. CoiepKaHue ackopbuHo-
BOM KUCMOThl B niogax copta PeHet CuMumpenko B 2019
roy 6bino Boiwe, YeM B 2020 . No BceM BapuaHTaM pas-
HuLa cocTaBuna ot 1,6 M/100 r (cTpoiHoe BepeTeHO (K))
0o 5,7 M/100 r (beannaepHas yrnioLLeHHan KPpoHa).

KncnoTHocTb B 2020 . no Bcem copTam bbina Boile
npeaplgyLLero no BCeM cOpTaM M BapuaHTaM onbita. Ham-
MEHbLLMI NMOKa3aTe b KUCIOTHOCTM Bbln 0TMEYeH y copTa
PeneT CuMupeHKo, oH coctaBun 0,64 %.
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Digital ampelography - a new branch of ampelography

The article presents scientific information about coding and encrypting of titles and main genetic hereditary traits of more
than 400 grape varieties grown in Azerbaijan, using method of digital amphelography - a new branch of ampelographic science.
This work also gives the examples of digital coding and encrypting of ampelo-descriptor features of raisin varieties. Methods of
digital ampelographic expression of genetic inheritance of grape varieties with corresponding codes fix the problem of interna-
tional communication in the field of ampelography; improve conditions for creating electronic catalogs with very brief digital
description of ampelo-descriptor hereditary characteristics of grape varieties. When introducing interstate grapevine cultivars,
the description of varieties using digital ampelography can facilitate the selection of more profitable ones.
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LndpoBaa amnenorpapua - HoBasa obnactb amnenorpadpmMyecKon HayKu

B cmamee npedcmasiieHa Hay4Has UHGOPMAYUA 0 KOOUPOBAHUU U WUPPOBAHUU HA3BAHUU U OCHOBHbIX 2eHemu4ecKux
HacnedcmaeeHHbIX npu3HaKos bosee 400 copmoa 8uHo2pada, dbipaujusaemMeix 8 AzepbalidicaHe ¢ noMouwiblo Yugpoaol
amnesioepaguu - HOB020 HaNpPasaeHUsA amnenozpagpuyeckol HayKku. B cmamee makxice npusedeHsl npumepsl
yugpposo20 KOOUPOBAHUA U WUPPOBAHUA aMNes00ecKpUNMOpPHLIX CBOUCMEB KUWMUWHbLIX copmos. Memods! yugpposozo
amnesio2pa@uyecKo2o BbipadceHuUsA 2eHemu4ecKol HacsedcmBeHHOCMU COpMOB8 BUHO2PAda C COOMBemMCMBYUUMU
Kodamu ycmpaHaAwm npobsieMy mexncoyHapodHol KOMMYHUKayuu 8 obiacmu amnesio2paguuu; yayquiaiom ycao8us O/1A
€030QHUA 3/1eKMPOHHbIX KOMAI0208 C 04eHb KPAMKUM YU@POBLIM 0NUCAHUEM aMnesio0ecKpUNMOpPHLIX HACIeACMBeHHbIX
XapaKmepucmuK BUHo2padHbIx copmoa. [lpu BHedpeHUU MeXc2ocydapcmaeHHbIX UHMPOAYYUPOBAHHLIX COPMOB BUHO2Pada
onucaHue copmos no yugposol amnesiozpagpuu Moxcem cnocobcmaodams 8bibopy bosiee peHmabesibHbIX COPMOB.

KnioueBble cnoBsa: BUHOIrpan; CopT; aMmnenofecKpuUnTop; Kod; reHeTuKa.

Currently, there are three branches of ampelography in
the world - general ampelography (study of the evolution,
systematization, distribution, variability and heredity of
the Vitaceae Juss., biodiversity of species and varieties,
ecological problems, development of research methods,
etc.), special ampelography (species, sort, clone). and
ampelographic description of forms, study of phenological,
agrobiological, uvological, biochemical, economic-
technological, etc. features) and interactive ampelography
(study of quantitative and qualitative indicators and genetic
relationships at the molecular levelin grape varieties based
on international relations ) [ 1, 2, 3].

As a result of more than 40 years of research work on
viticulture at the Institute of Bioresources of the Nakhchi-
van Branch of ANAS, a new branch of world ampelogra-
phy, digital ampelography (expression of hereditary traits
and characteristics in grapes with codes and codes) was
developed. It was used in writing works and in ampelo-
descriptor descriptions of grape varieties. More than 400
internationally accepted main genetic traits and forms of
hereditary variability of grape varieties belonging to V.
vinifera L. species have been coded and encrypted in the
world on the basis of HIV descriptors [7, 8]. Accordingly, for
the first time in the Republic of Azerbaijan, more than 270
aboriginal and introduced, as well as ampelo-descriptor
characteristics of newly created grape varieties, the main
genetic traits were expressed in codes and codes in ac-
cordance with the method of digital ampelography [2,
3]. It should be noted that using the methods of digital
ampelography, it is possible to make ampelographic de-
scriptions of grape varieties belonging to each nationin a
very compact digital form, to prepare electronic catalogs.

In this way, it is possible to obtain scientific information on
the ampelographic characteristics of grape varieties in the
world without the need for translation, and to cultivate eco-
nomically important varieties on farms by selecting them
by entrepreneurs. The preparation of digital ampelographic
descriptions of grape varieties grown in Azerbaijan has
already begun [4, 5, 6].
EXPERIMENTAL PART

More than 400 grape varieties distributed in the territory
of the Republic of Azerbaijan were taken as the material
of the research work. Ampelo-descriptor descriptions of
the main genetic traits in grapes using appropriate codes
are performed as follows. Such coding is given in English,
one of the world’s means of international communication.

This coding can be translated into the native language
of each people of the world and used in their economic
activities by reading digital ampelographic descriptions of
grape varieties consisting of code and password.

International ciphers and codes of genetic characters
of grape varieties

001. Form (openness) tops of young shoots: 1 - closed;
3 - half open; 5 - open.

003. Intensity of anthocyanin coloring tops: 1- missing
or very weak; 3 - weak; 5 — medium 7- prepotent; 9 - very
strong.

004. Young shoot: intensity of white prostrate hairs of
the tip: 1 -none or very low; 3 - low; 5 — medium; 7-high;
9-very high.

010. Color of ventral side of nodes of shoot: 1 - green;
2 —green and red; 3 - red.

012. Density of erect hairs on internodes of shoot:
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1-none or very low; 3-low; 5-medium; 7-high; 9-very high.

017. Tendrils length: 1 - very short; 3 - short about 15
cM; 5—medium about 20 sm; 7 - long about 25 sm; 9 - very
long about 30 sm and more;

053. Density of prostrate hairs between main veins on
lower side of blade (4th leaf) of young leaf: 1 -none or very
low; 3 - low; 5 — medium; 7-high; 9-very high.

065. Size of blade of mature leaf: 1- very small: 3-small;
5-medium; 7-large; 9-very large.

067. Shape of blade of mature leaf: 1-cordate; 3
- wedge-shaped; 5 - pentagonal; 7- circular; 9- kidney-
shaped.

068. Number of lobes of mature leaf: 1-one (entire
leaf); 3-three 5-five; 7-seven; 9-more than seven.

069. Color of the upper side of blade of mature leaf:
3-pale green; 5-medium green; 7-dark green.

071. Area of anthocyanin coloration of main veins on
lower side of blade of mature leaf: 1-absent; 2- only at the
petiolar point; 3- up to the 1st bifurcation; 4-up to the 2nd
bifurcation; 5- beyond the 2nd bifurcation.

074. Profile of blade in cross section of Mature leaf:
1-flat; 2-V-shaped; 3- involute; 4- revolute; 5- twisted.

075. Blistering of upper side of blade of mature leaf:
1-absent or very weak; 3-weak; 5-medium; 7-strong;
9-very strong.

076. Shape of teeth of Mature leaf: 1-both sides
concave; 3-both sides straight; 5-both sides convex; 7-one
side concave, one side convex; 9-mixture between both
sides straight (note 2) and both sides convex (note 3).

079. Degree of opening / overlapping of petiole sinus
of Mature leaf: 1-very wide open; 3- open;5- closed;
7-overlapped; 9-strongly overlapped. 082 - Degree of
opening / overlapping of upper lateral sinus of mature
leaf: 1-open; 3-closed; 5-slightly overlapped; 7-strongly
overlapped; 9-absence of sinus.

084. Density of prostrate hairs between the main veins
on lower side of blade of mature leaf: 1 -none or very low;
3 - low; 5 — medium; 7-high; 9-very high.

085. Density of erect hairs on main veins on lower
side of blade of Mature leaf: 1 -none or very low; 3 - low;
5 — medium; 7-high; 9-very high.

087. The density of bristly omission between the
main veins on the lower surface of the leaf 1- missing or
very weak; (very rare): 3 - weak (rare); 5 - medium; 7 -
prepotent (thick); 9 — very prepotent (very thick).

093. Length of petiole compared to length of middle
vein of mature leaf: 1-much shorter; 3- slightly shorter;
5-equal; 7- slightly longer; 9- much longer.

094. Depth of upper lateral sinuses of Mature leaf:
1-absend or very shallow; 3-shallow; 5-medium; 7-deep;
9- very deep.

103. Main color of Woody shoot: 1-yellow; 1 - yellow;
2 - brownish; 3 - reddish-violet; 4 — gray.

151. Sexual organs of Flower: 1 - fully developed
stamens and no gynoecium; 2 - fully developed stamens
and reduced gynoecium; 3 —fully developed stamens and
fully developed gynoecium; 4 - reflexed stamens and fully
developed gynoecium..

153. Number of Inflorescences per shoot: 1- up
to 1 inflorescence; 2- 1,1 to 2 inflorescence; 3- 2,1 to
inflorescence; 4- more than 3 inflorescences.

202. Length of bunch (peduncle excluded): 1-very short;
3- short; 5- medium; 7- long; 9- very long.

204. Density of Bunch: 1-very loose; 3- loose; 5-

medium; 7-dense; 9-very dense.

206. Bunch: length of peduncle of primary bunch:
1-very short; 3- short; 5- medium; 7- long; 9- very long.

206. Bunch leg length (length of primary bunch stem):
1 —very short about 3 cm; 3-short about 5 cm; 5 — medium
about 7 cm; 7 - long about 9 cm; 9 - very long about 11
cm and more.

207. Wooding of the cluster petiole: 1 - low (only on
the basis of the cluster); 5 - medium (up to the half of the
cluster petiole); 7 - strong (most of the cluster petiole).

208. Shape of bunch: 1-cylindrical; 2- conical; 3- funnel
shaped.

220. Length of berry: 1-very short (up to about 6 mm);
3- short (about 7-13 mm); 5- medium (about 14-18 mm);
7- long (about 19-23 mm); 9- very long ( about 23 mm
and more).

223. Shape of berry: 1 - obloid; 2- globose; 3-broad
ellipsoid; 4- narrow ellipsoid; 5-cylindric;6- obtuse ovoid;
7-ovoid; 8-obovoid; 9-horn-shaped; 10-finger shaped.

225. Color of berry skin: 1-green yellow; 2-rose; 3-red;
4-grey; 5-dark red violet; 6- blue black.

228. Thickness of berry skin: 1-very thin; 3-thin; 5-
medium; 7- thick; 9- very thick.

231. Intensity of the anthocyanin coloration of berry
flesh: 1-none or very low; 3-low; 5-medium; 7-high; 9-very
high.

232. Juiciness of Berry flesh: 1-slightly juicy; 2-medium
juicy; 3-very juicy.

233. Juiciness of berry flesh (from 100 g of berries):
3 - small, up to 65%; 5 - average, 65-75%; 7 - high, 75%
and more.

235. Firmness of berry flesh: 1-soft; 2- slightly firm;
3-very firm.

236. Particularity of flavor of berry: 1-none; 2-muckat;
3- foxy; 4-herbaceous; 5-other flavor than muscat, foxy or
herbaceous; 6- tasteless.

238. Length of pedicel of Berry: 1-very short (up to
about 4 mm); 3- short (about 4-8 mm); 5- medium (about
8-12 mm); 7- long (about 12-16 mm); 9- very long ( about
16 mm and more).

240. Ease of detachment of Berry from pedicel: 1-very
easy; 2- easy; 3- difficult.

241. Formation of seeds of Berry: 1-none;
2-rudimentary; 3-complete.

243. Weight of seeds of berry: 1-very low(up to about
10 mg); 3- low (about 10- 25 mg); 5-medium (about 25-40
mg); 7- high (about 40-55 mg); 9- very high (about 40 mg
and more);

301. Time of blooming of kidneys: 1 - very early; 3 -
early chardonnay 5 — an average; 7 — late; 9 — later.

303. The beginning of maturing of berries 1 - very early;
3 - early; 5 - average; 7 - late; 9 - later.

304. Physiological maturity of berries 1 - very early;
3 -early; 5 - average; 7 - late; 9 —later.

351. Vigor of shoot growth: 1- very weak (up to about
0,5 m); 3- weak (about 216 0,5-1,2 m); 5-medium (about
1,3-2,0 m); 7-strong (about 2,1-3,0 m); 9- very strong
(about 3,0 and more).

452. Degree of leaf *s resistance to (plasmoporaviticola
Berl.) plasmopara: 1 — very low; 3 - low; 5 — average; 7 -
high; 9 - very high or total.

453. Degree of cluster s resistance to (plasmo-
poraviticola Berl) plasmopara: 1 - very low; 3 - low; 5 -
average; 7 — high; 9 - very high.
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455, Steadiness degree to an

Table. Passwords and codes of raisin varieties grown in the territory of the

(Ucinulanecator Burill.) oidium of leaves: Republic of Azerbaijan
J? :\\/;Zry lhoiwl;13 ~low; 5 ~average; 7 - high; Ne Varieties of raisins Password Code
45%_ gSt.eadiness degree to an 1 White raisin Az.N.V.v.ssp. sativa. C.0.5.a. K.1-1
(Ucinulanecator Burill.) oidium of bunch: 2 Stony raisin Az.V.v.ssp. sativa. C.o.5.0. K.1-2
1 -very lqw; 3-low; 5-average; 7 - high; | 3 Asgery AzN.V.v.ssp. sativa. C.0.5.0. K.1-3
9 - very high. ) 4 Crunch raisin Az.V.v.ssp. sativa. C.0.5.0.- K.1-4
(bo tAE;I-BS' csi;i?,g;n /izsr’ Sdsfg [:aev;(; (_];r(_eyvgtst 5 Yellow Smallberries raisin Az.N.V.v.ssp. sativa. C.0.s.a. K.1-5
low-%/— low; 5 - average; 7 - high; 9 - verz 6 Brown raisin Az.N.V.v.ssp. sativa. C.o0.5.a. K.1-6
high. 459. Degree of cluster ‘s resistanceto | 7 Red raisin Az.N.V.v.ssp. sativa. C.0.5.0. K.1-7
(botrytis cinerea Pers.) botrytis: 1-very l_ow; 8 Marble raisin Az.N,V.v.ssp. sativa. C.0.5.0. K.1-8
3- lg\gf B a\éerag_e;. 7- hk']gh; 19 —very h;gh. 9 Nakhchivan black raisin Az.N.V.v.ssp. sativa. C.0.5.0. R.1-9
(up to ab g)urto ALiiélav)l_t% t_/l :v:v (aE) gjtr%_g \tA; 10 Yellow raisin AzN.V.v.ssp. sativa. Co.s.a.- | K.1-10
ha); 5 - medium (ablout 9-12 t/ha); 7-high 11 Round peely yellow raisin AzN.V.v.ssp. sativa. C.0.5.0. K.1-11
(about 13-16 t/ha); 9-very high (about 17 | 12 Round peely absheron raisin Az.V.v.ssp. sativa. C.0.5.a. K.1-12
t/ha and more). cample

505. Sugar content of must: 1 - very low (up to about 14
g/100 cm?); 3 - low (about 14 -17 g/100 cm?); 5 — medium
(about 18-20 g/100 cm?); 7-high (about 21-23 g/100 cm3);
9-very high (about 24 g/100 cm?® and more).

506. Total acidity of must: 1 - very low (up to about 4
g/dmd); 3 - low (about 4- 6 g/dm?); 5 — medium (about 7-9
g/dm?®); 7-high (about 10-12 g/dm?3); 9-very high (about 12
g/dm?and more).

603. Length of vein of mature leaf: 1-very short; 3-
short; 5- medium; 7- long; 9- very long.

604. Shoot maturation rate: 1-very short; 3- short;
5- medium; 7- high; 9- very long.

629 - Vegetation period: 1 - very early ripening (v.p.
120 days or less)early ripening (v.p. 121-130 days); 3 -
medium early ripening (v.p. 131-140 days); 4 - medium
ripening (141-150 days); 5 — medium late ripening (v.p.
151-160 days); 6 - late ripening (161 -170 days); 7 - very
late ripening (v.p. 171 days and more).

630. Extent [percent] of germination of bud: 1 — very
low; 3 — low; 5 — average; 7 — high; 9 - very high.

631. Frost steadiness of a grade: 1 - very low; 3 - low;
5 —average; 7 - high.

632. Steadiness of a grade to high temperature: 3 - low;
5 - average; 7 - high.

The taxonomic description of the grape plant was
coded as follows:

01 - Plantae, 002 - Travceobionta, 03 - Spermatophyta,
04 - Magnoliophyta, 05 - Rosanae, 06 -Magnoliopsida,
07 - Magnoliidae, 08 - Vitaliae, 09 - Vitales, Juss., 10 -
Vitaceaeuss, 11 - Vitis. L.,12- V.vinifera L., 13a - V.vinifera
ssp. sylvestrisGmel., 013b V.vinifera ssp. sativa DC

More than 400 grape varieties grown in Azerbaijan
were grouped and coded in the following order and a digital
ampelographic description was made with encryption:

Raisin varieties: password and code: Az.v.v.ssp. sativa.
C.o.s.a. K- N®

Larvae varieties: password and code: Az.v.v.ssp. sativa.
C.o.s.a.R-N?

Universal varieties: password and code: Az.N.V.v.ssp.
sativa. C.o.s.a. U -N?

Technical varieties: password and code: Az.v.v.ssp.
sativa. C.o.s.c. T -N®

The following is an ampelographic description of only
raisin varieties grown in the Republic of Azerbaijan in digital
form with codes.

White raisins

It belongs to the group of standard raisin varieties
of Azerbaijan. It is also widespread in the Ganja-Gazakh
region. The variety is named after the color of its berries.
It is found in Nakhchivan AR, Absheron peninsula and
other grape-growing regions of Azerbaijan belong to the
subgroup of eastern table grape varieties (convar orientalis
subconvar antasiatica Negr.) due to their morphological
and biological characteristics. There is no synonym.

Password: Az.v.v.ssp. sativa. C.0.s.q.

Kod: K.0-1

1. Classification of varieties

01; 02; 03; 04; 05; 06; 07; 08; 09; 10; 11; 12; 13-b; 14.

Ampelo descriptor . e
characteristic

003/1; 004/1; 010/1;
012/1; 017/3; 053/1;
065/7; 067/1; 068/3;
069/7: 074/1; 075/1;
076/3; 079/5; 082/1:
084/1; 085/1; 087/1:
093/3; 094/3; 103/2;
151/3; 153/2; 202/7;
204/5: 206/5; 207/5:
220/5; 223/6; 225/1; §
228/1: 240/1; 241/1:
243/0; 301/8; 303/.8;
351/7; 452/5; 453/5;

455/3; 456/5; 458/9; 504/7; 505/7;
639/6; 630/9; 631/9; 632/5.

Stony raisin

It is Azerbaijanian aboriginal raisins variety. It is
spread in Absheron, Salyan, Shamakhi, Jalilabad, Ganja-
Gazakh, Nakhchivan AR. According to its botanical and
agrobiological characteristics, it belongs to the group of
Oriental table grape varieties (convarorientalissubconvar
antasiaticaNegr.). Synonym - Solid raisin.

Password: Az.v.v.ssp. sativa. C.o0.s.q.

Code: K.1-2

2. Classification of varieties

01; 02; 03; 04; 05; 06; 07; 08; 09; 10; 11; 12; 13-b; 14.

Ampelo - descriptor characteristic

001/1;003/1;004/1;010/1;012/1;017/3; 053/3; 065/5;
067/7; 068/3; 069/3; 074/3; 075/3: 076/3; 079/5; 082/3;

506/3; 604/3;
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084/1; 085/1; 087/1; 093/5;
094/3; 103/1; 151/3; 153/2;
202/5; 204/7; 204/5; 206/5; A4
207/1;2020/3; 223/3; 225./1; &
228/3; 230/1; 232/2; 234/2; &,
236/1; 238/3; 240/2; 241/1; |.
243/0; 301/3; 303/5; 304/5;
351/5; 452/5; 45385; 45585; |
456/5; 458/7; 459/7; 504/5;
505/5; 506/5; 604/5; 629/7;
630/9; 631/3; 632/5.

ASGERY |

It is a local grape variety
cultivated in Nakhchivan
AR since ancient times. It
is widespread in Absheron, other regions of Azerbaijan,
as well as in the Central Asian Republics and Georgia. It
was taken from the Nakhchivan Autonomous Republic to
Armenia and cultivated there under the name of Nazeli.
It belongs to the group of standard raisin varieties of
Nakhchivan AR. According to its morphological and
biological characteristics, it belongs to the group of Oriental
table grape varieties (convarorientalissubconvarantasiatic
aNegr.). There is no synonym.

Password: Az.v.v.ssp. sativa. C.o.s.q.

Code: K.1-2

3. Classification of varieties

01; 02;03;04; 05;06: 07; 08:09; 10; 11; 12; 13-b: 14.

Ampelo - descriptor characteristic

001/1; 003/1; 004/1;
010/1; 012/1; 017/3;
053/1; 06585; 067/2; _
068/5; 069/3; 074/3; .
075/1;046/3;079/3;082/1;
084/1;085/1;093/3;094/2; 4
103/3; 151/3;153/2; 202/5; & &
204/5;206/3;207/3; 220/3;

223/5; 225/1; 228/1; S
230/1; 232/2; 234/2; &
234/1; 235/1; 236/4;

238/7; 240/2; 241/;2 ﬂ :
243/0; 301/5; 303/3;

304/5; 351/7; 452/3; 453/5; 455/3; 456/3; 458/3; 459/3;
504/9; 505/7; 506/3; 604/7; 629/6; 30/9; 631/5; 632/5.

CONCLUSION

- The method of digital ampelography allows making
ampelo-descriptor descriptions in a very concise form,
indicating the country and region to which the described
grape varieties belong;

- Carrying out ampelo-descriptive descriptions of
genetic characteristics of grape varieties with codes and
passwords allows eliminating the language problem in the
field of ampelography worldwide. By translating the codes
and passwords into English, Russian and other languages,
itis possible to obtain excellent scientific information about
the ampelo-descriptor properties of all grape varieties;

- Carrying out ampelo-descriptor descriptions of
grape varieties consisting of codes and codes with the
appropriate digital methodology creates ideal conditions
for the preparation of international electronic catalogs of
grape varieties belonging to the genus V. Vinifera L.
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Ce30HHaA gMHaMKUKa NéTa rpo3aeBoN JIMCTOBEPTKM HA BUHOMpPagHMKaX

HuxkHero MpuaoHbA

Ipo3desas nucmosepmka — Lobesia botrana, spedumens suHoepada, nospexcdaiowjuli 6ymoHsl, ysemru. bonswuli aped

npuyduHsalom ayceHuysl lll 2eHepayuu, nospescoarujue cozpesarowjue A200bl, YMO BNOCIIEOCMBUU, NPUBOOUM K UX 302HUBAHUIO.
B 2020 200y obbi4Hble cpoKu Bbislema baboyeK nepBo20 noKosieHUA (KoHey anpesia — Ha4ano Mas) 6uliu cOBUHYmMb! U3-3a
no2o0Hsix ycrosud. Mepasle baboyku nossunuce 16 Mas, maccossll 1ém Ha4vanca 8 utoHA, nuk b1 ommeyeH 10 uioHA, @
cpedHeM @ JI0BYWHKY Ha HOYb NUKOB020 1€Ma 2 3K3./cym. Ha copmax KyHneaHs, KabepHe-CoBUHLOH.

J1ém smopozo nokoneHus Ha4danca 30 ukoHA, nuK bei1 omMedeH 12 uonAa. Konudecmao ocobel, nonaswux @ 108yWHKy 3a
HOY4b NUKOBO20 /1EMa, bb1/10 He3Ha4YUMesTbHbIM, MeHbLe nopoaa apedoHocHocmu (20 6aboyek). Pazsumuio mpemeeli 2eHepayuu
JIUCMOBEPMKU Mewasna JCapKas cyxas no2oda. [oaspexcdeHuli 2po3deli spedumersieM ommeyeHo He boiio. 0bpabomkKu npomus
nepso2o, BMopPo20 U Mpembe20 NOKosIeHuUl apedumeria He NPoBoJU/IU.

KnioueBble cnoBsa: d)epOMOHHbIe NOBYLUKUK; BUHOIrpaa; Na0THOCTb nonynAaunn; MeTeoposiormieckme ycnoBuAa.

Murzina Maria Igorevna

All-Russian Scientific Research Institute of Viticulture and Winemaking named after Ya.l.Potapenko — branch of the FSBSI Federal
Rostov Agrarian Research Center, 166 Baklanovsky Ave., 346421 Novocherkassk, Rostov Region, Russian Federation

Seasonal flight dynamics of grape moth in the vineyards of the Lower Don

region

The grape moth -Lobesia botrana, is a pest of grapes that damages buds and flowers. Greater harm is caused by caterpillars

of the third generation, which damage the ripening berries, subsequently leading to their rotting. In 2020, the usual departure
dates for butterflies of the first generation (late April-early May) were shifted due to weather conditions. The first butterflies ap-
peared on May 16, the mass flight began on June 8, the peak was registered on June 10, on average, 2 insects/day, caught at
the night of peak flight on the varieties ‘Kunlean’, ‘Cabernet-Sauvignon'’.

The second generation flight began on June 30, with a peak on July 12. The number of insects trapped during the night of
peak flight was insignificant, less than the ceiling value of harmfulness (20 butterflies). The development of grape moth of the
third generation was affected by dry hot weather. Damage of bunches by the pest was not observed. Treatments against the first,

second and third generations of the pest were not carried out.
Key words: pheromone traps; grapes; population density; meteorological conditions.

BBepneHue

B HacToALLee BpemA rpo3geBan NNCTOBEPTKA exe-
roHO pa3BMBaETCA BO BCEX 30HaX BUHorpagapcrea PO u
MO-NperHEMY YAEepHMBAET TMAEPCTBO M0 YNCIEHHOCTU U
BPEeOOHOCHOCTY Cpeau OpYrux NIMCTOBEPTOK, pa3BMBalo-
LLIMXCA Ha BUHOrpage: ABYNETHOM U BUHOrpagHon. Nyce-
HULLbI BpeAMTESA MOBPEKAAIOT OYTOHbI, LBETKM, pacTyLLpe
1 co3peBaloLLme Arofpbl, KOTOPbIE 3aCkIXalT, OCbINAIOTCA
WM Ha HUX HAYMHAETCA pa3BUTUE FHUIIN.

B HacToALLee BpemA Bped, HAHOCUMbIV FPO34eBoW
nucToBepTKon coctaBnsAeT go 25-30%, HecMoTpA Ha npo-
BOAMMYIO C Heto 60pb0y, 0CTAETCA OLLYTUMbIM.

lMoBbILLEHWE cpedHerofoBOM TeMrepaTypbl Bo3adyxa
o + 11°C cnocobcTByeT YBENMYEHMIO BPELOHOCHOCTU
rpo3geBow nMcTtoBepTkM [1].

MpuMeHeHWe MeToaa Ae3opueHTaLmm 6aboyeK rpos-
[€BOW NINCTOBEPTKM Ha OCHOBE CUHTETUYECKOI0 MOJI0BOI0
depoMoHa BbicoKo3dPeKTNBHO B bopbbe ¢ rpo3aeBor in-
croBepTKoM [2]. B ycnosusax HukHero MNpnaoHsLA oTMeYeHo
Tpu reHepaumu speautens [3].

B 6opbbe ¢ rpo3aeBoit IMCTOBEPTKON NpU  NpeBbl-
LUEHUM S3KOHOMUYECKM 3HAUYMMOro Nopora BpefoHOCHO-
CTW LenecoobpasHbiM ABNAETCA NpoBedeHUe 3aLUUTHbIX
MeponpuATUN [4].

WccnenoBaHWAMY yCTaHOBIIEHO, YTO B LIENAX NOBbILLE-
HWA 3G HEKTUBHOCTM 3aLLMUTHBLIX MEPOMPUATUIA He0bX0AMMO
MX YCOBEPLLUEHCTBOBaHWE HA OCHOBE aHanu3a AMHaMUKK
YMCNIEHHOCTM rPO3[EeBOMN NIMCTOBEPTKM [5].

HeoTbeMnemon Yactblo 3¢PeKTUBHOrO KOHTPOSIA
YMCNEHHOCTU faHHOro dutodara ABNAETCA PepPOMOHHbIN

MOHWUTOPWHT, MO3TOMY UCC/IeA0BaHNA CE30HHOM AMHAMUKM
YMCNIEHHOCTM MPO3EBOM INCTOBEPTKM B KOHKPETHBIX YC10-
BUAX BblpaLLMBaHNA BUHOpada ABMAIOTCA aKTyanbHbIMMI
1 He06X0OMMbIMU MpY oNpeaeNieHnn LenecoobpasHocTu
npoBefeHUA 3aLLMTHBLIX MePONPUATUIA.

061beKTbl U MeTOObI UcCNiefoBaHUN

MonuTopuHr B 2020 rogy npoBOAMACA B YCIOBUAX
OnbiTHoro nons BHUMBUB - dunnuana OFBHY « OPAHLL».
O6beKTaMu UccieoBaHNA ABNAIUCL MHOMONIETHNE BUHO-
rpafHble pacTeHWs pasHbIX COpToB. [1110THOCTL NONYAALMM
BPEAUTENA KarK oM FreHepaLmmn onpeaenanm ¢ NoMoLLbio
($epOMOHHbIX NTOBYLLIEK, KOTOPbIE BbIBELLMBANM 0 Npeano-
naraemoro Ha4ana néta 6aboyeK rpo3neBor IMCTOBEPTHM.
M3yyeHne anHaMuKkM néTa 6aboueK rpo3aeBon NUCTO-
BEPTKM, onpeaeneHne MA0THOCTU MOMYNALMUM U OLLeHKY
Heob6X04MMOCTM NPOBEAEHNA 3aLLUTHLIX MEPONPUATUIA
OCYLLLeCTBIANIN COMNIAaCcHO METOOMYECKMM YKa3aHWAM [6- 8].

OnpegenstowyM GpakTopoM, BAMSIOLMM Ha CTeneHb
pacnpocTpaHeHna 6aboyeK rpo3LeBoi NMCTOBEPTKM, AB-
NAOTCA METEOPONOrMYECKME YCITOBUA.

Temnepatypa Bo3ayxa B Mae 2020 r. coctaBuna ot
+5°C go +29°C npy OTHOCUTENbHOWM BNAMKHOCTM BO34yXa
22% - 94%. CknagblBaloLmecs norogHble YCnoBms Mas
OKasanu CBoe HeraT1BHOE BIIMAHME Ha Pa3BUTUE NEPBOro
MOKONEeHNA BpeOuTesis, He NMpULLIOCk NpoBoaMTL 06pabo-
TOK, MOTOMY YTO CMeHa TeMnepaTyp CHU3Ma YACSIEHHOCTb
BpeauTens.

HapKkas v BnaxHaa noroga uioHA 61aronpuATHO
CKNagblBanack 4A pa3BUTMA U pacnpoCcTpaHeHus Bpe-
autena. o YMcneHHoCTV BTOpPOe NMOKoJIeHUe rpo3aeBov
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JINCTOBEPTKM CTano CaMbIM MHOIMO-
YuncneHHbIM (o 59 aK3./cyT. y copTa

Tabnu ua. MnotHocTb nonynayuu Fp03AEBOﬁ JINCTOBEPTKU B Te4eHUe nepuopa

Beretauuu 2020 r., no reHepaLuAm

KabepHe-CoBUHBOH).

[InA 6bICTPOro pasBUTA U pac- Copr | reHepauma (3k3.) | |l reHepauma (3k3.) | Il reHepauua (3k3.) Bcero
MPOCTpaHeHUA BPeAUTENA MIoNb  |Kabepe-CoByHboH 3 59 2% 87
ObI1 TaKkKe He 61aronpUATHLIM.

TeMnepatypa Bo3ayxa coctasuna |HPUcTam 7 31 2 40
+14°C po +39°C np1 OTHOCUTENBHOM  |Kywneans 9 22 5 3%
BnarHocTM Bo3gyxa 20% - 92%.

Cyxasl }apKaf norogda asrycra MepBeHew, Marapaya 4 37 10 51
He crnocobCcTBOBaNa PasBUTUIO TPe-  |LlgeTouHblit 5 23 13 A
Thero nokosieHna speautena (+10°C -

[0 +36°C, NpW OTHOCUTeNbHON | PMOTEToBb 6 I 2 37
04 - 0,
BnaxHocTi Bo3ayxa 20% - 93%). CIIVCOK NIUTEPATYPb|

06cyr<aeHue pe3ynbTaToB

Cpoku BbineTa 6abo4eKk NepBoro NMoKoeHWsA B yCro-
BuAX HukHero MpuOoHbA: KoHeL, anpenA — Havano Mas.

lMepBble 6a60o4KkM NnosBunMch 16 Mas, MaccoBbIn NET
Havanca 8 nioHa, MK bbin oTMeyeH 10 MioHA, B cpeaHeM B
NOBYLLKY Ha HOYb NMUKOBOO NETa NoMNagasnu 2 3K3./cyT. Ha
copTax KyHneaHb, KabepHe-CoBUHbLOH.

J1ét BTOporo nokoneHua Havanca 30 mioHsA, MUK Bbin
oTMeueH 12 niond. Konmyectso ocobeit, nonasLmx B fo-
BYLLIKY 3@ HOYb MUKOBOTrO NIETA, ObINO HE3HAUUTESIbHBIM,
MeHbLLe nopora Bpe4oHOCHOCTM (20 6aboyek).

Pa3BuTuio TpeTben reHepaLum TMCTOBEPTKU MeLLana
¥apKaA cyxaa norofa. [oBperaeHnn rpo3nen speaun-
TenieM oTMeYeHo He 6bino. 06paboTku NpoTB NepBoro,
BTOPOr0 W TPETLEr0 MOKOJIEHUI BpeAUTENA HE MPOBOAMIIN.

MnoTHOCTb NoNynALUKM rPO34eBON NUCTOBEPTKU B
TeyeHue nepuop BereTaL M bbina HepaBHOMepHo (Tabn.).

WccnenoBaHMAMK YCTAHOBIEHO, YTO MaKCMMasibHOe
YMCII0 OTNIOBNEHHBIX 0cobelt caML0B OTMeYeHo y copTa
KabepHe-CoBuHLOH (87 3K3.), MeHbLLiee y copToB NepBeHel,
Marapada (51 3k3.), LigeTouHbin (41 3K3.), Kpuctann (40
3K3.), OuonetoBbiN (37 3K3.), KyHneaHb (36 3K3.).

06paboTKu NPOTUB NEPBOro, BTOPOrO M TPETLEro Mo-
KOJIeHWI BpeOuMTeNA He NpoBOAUIIN.

BbiBoabl

Mposoaumel B 2020 r. MOHUTOPWHI MONYALMK rPO3-
LLEBOI JIMCTOBEPTKM (C MOMOLLbI0 GEPOMOHHbIX JIOBYLLEK)
MO3BOJIU KOHTPOSIMPOBaTb YMAC/IEHHOCTb BpeauTena B
nepuog pasBuTUA BCEX TPEX ero reHepauumi. [noTHocTb
nonynAuMM rpo3feBon IMCTOBEPTKM He MpeBbillana
MoporoByto, BCIEACTBUE Yero 6bifio NPUHATO peLueHue
XUMUYECKMe 06paboTKM He MPOBOAWTS.

. MypauHa MW

. ApectoeaH.0., PAbuyH 11.0. [po3aeBan nncToBepTKa Ha BUHOpaHWKaX

[loHa — KOHTPOMb YMCNEHHOCTM W 3alumuTHble MeponpuaTta/ H.O.
Apectosa//Pycckuit BuHorpag. 2019;9:65-71.

. 1Opyenko EI. [le3opreHtauma rpo3geBoit AMCTOBEPTKM C MOMOLLBIO

cuHTETUYecKoro depoMoHa LUnn-Etcy M J1/i0puenko EI'//3awmta
W KapaHTUH pacTennit. 2019;2:24-26.

OUTOCaHWTapHBIA  MOHUTOPUHI  FPO3AEBON
nucToBepTkM B ycnoBuAx HukHero [Mpuponba/ M. Mypauna//
AKTyanbHble BOMPOCHI Pa3BUTWA OTpacnieit CebCKOro XO03AMCTBa:
TeOpuA 1 NpaKTWKa. Matepuans |1 Bcepoccuitckoin KoHdepeHumm (¢
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MpumeHeHue metogoB PHK-uHTepdepeHumn ana perynauumm
JKCnpeccuu reHoB BUHOrpaga

PHK-uHmepgepeHyus HeaamuaHo peay/upyem 3KChpecculo 2eHo8 pacmeHuti nocpedcmaom Masneix PHK. B daHHol pabome
661710 NoKazaHo, YmMo mpaHcpopmMayus Kysemyp Knemok Vitis amurensis npedwecmaeHHUKOM UCKyccmaeHHoU MuKpoPHK
npomug VaMyb1 unu obpabomka nucmeea usiu Kyssmyp Kemok in vitro cuHme3supogdaHHoU dsyxyenoye4Hol PHK npomus
3Mo20 2eHa NpusodUM K yBesiu4eHuo 0bujeao yposHA co0epICcaHuA cmusibbeHoB, 8 MoM HYucsie papMaKoI02u4ecKu YeHHo20
mpaHc-pe3sepamposna. Takum 06pasom, npumeHeHue no0xo008 no UHAYKyuu PHK-uHmepgepeHyuu npomus pasziu4dHsix 2eHoG
ABJIAGMCA NhepCNeKMUBHbIM bUOMEXHOI02U4eCKUM UHCMPYMEHMOoM 0714 yrly4uleHuUs caolicme suHo2pada. Paboma abinosiHeHa
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Application of RNA interference methods to regulate gene expression
in grapes

RNA interference negatively regulates the expression of plant genes through small RNAs. In this work, it was shown that
the transformation of Vitis amurensis cell cultures with precursor of artificial microRNA against VaMybl or the treatment of
leaves or cell cultures with synthesized double-stranded RNA against this gene leads to an increase in the total level of stilbenes,
including the pharmacologically valuable trans-resveratrol. Thus, the use of approaches for the induction of RNA interference
against various genes is a promising biotechnological tool for improving the properties of grapes. This work was supported by
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BeepneHue

PHK-nHTepdepeHuUnA ABNAeTCA MeXaHU3MOM Mo-
[JaBfIeHUA 3KCNPECCUM FreHoB nocpeacTBoM Manbix PHK
AnvHon 21-24 nap HykneotuaoB. OCHOBHBIMU Kflaccamu
manbix PHK aBnsiotca Manble nHtepdepupytowme PHK n
MUKpOoPHK. [(MaBHbIM 0TAMYMEM MY HUMU ABNAETCA TO,
4TO NpedLlecTBeHHUK MUKpoPHK KoaupyloTcsa B reHoMe.
B pactenunsax oba knacca Manbix PHK ¢opmupyioTtca ms
aByxuernoyeyHbix PHK npegLuectBeHHMKOB NocpeacTBOM
6enkoB cemeiicTaa Dicer. 3ateM 6enku cemenctea ARGO-
NAUT ncnonb3yloT cosgaHHble Manble PHK anAa gerpa-
Hdaumv uenesblx MPHK TpaHCKpUNTOB MO MPUHLMMY KOM-
nnemMeHTapHocTW. TakuM 06pasoM, B pacTeHUU MEXaHU3M
PHK-uHTepdepeHLMM yyacTByeT B perynsumm pasButus,
anddepeHLMPOBKM KNETOK, 3alLuTe 0T abUMOTUYECKMX U
6MOTHYECKMX CTPECCOB.

B nocnegHee BpeMsa noaensetcA BCé 6onblue paboT
Mo NPUMEHEHUIO Pa3NNYHbIX NoAXo00B MHAYKUMK PHK-
MHTepdepeHLMU ONA YNyyLleHNA CBOWUCTB pacTeHUA No-
CPefCTBOM MHIMMOMPOBAHUA IKCNpPeccun onpenenéHHbIX
reHoB. Cpeau 3TMX NOAXOL0B BbIAENAKT MONyYeHue
TPaHCTreHHbIX IMHUK, 3KcnpeccupyLwmx MUKpoPHK, n
BHELUHAA 06paboTKa in Vitro uam in vivo CUHTE3MPOBaHHbIX
asyxuenoveyHbix PHK [T, 2].

Popg Vitis cemeiictBa Vitaceae (BMHOrpagHbIe) UMeeT

6onbLUoe X03AWCTBEHHOE 3HaYeHWe. B B1Horpage Tex-
Honorumn no uHAyKumn PHK-uHTepdepeHLmm oTKpbIBaIOT
LUMPOKME BO3MOKHOCTW /1A MPUMEHEHWUA UX B perynAaLmm
61ocMHTE3a CTUILOEHOB, MPUPOOHBIX 3aLLMTHBIX BELLECTB
pacTeHuMin peHUNNpPonaHoMAHOro NyTM 6UOCKMHTE3],
KoTopble 06M1afaloT NPOTUBOrPUOKOBLIMU CBOMCTBAMMU.
CToWT OTMETUTD, YTO CTUNLOEH MPaHC-pecBepaTPos UMeeT
60/bLLUO NOTEHLMAN AN1A CO3aH1A Ha ero 0CHOBE fieKap-
CTBEHHbIX CPEACTB U BUONOrMYECKM aKTUBHbIX [0OABOK K
MuLLLe, TaK KaK 06/1a4aeT NPOTUBOOMYX0NEBbIMU, KapAMo- 1
HEMpPOMNpPOTEKTUBHBIMK CBOMCTBaMM [3].

BuHorpag amypckui V. amurensis Rupr. ABnAeTcA
X0JI0[0yCTONYMBBLIM BULOM U 60raThbiM UCTOUHUKOM CTUMb-
6eHoB. B V. amurensis mpaHc-pe3BepaTpos CUHTe3WpyeTCcA
depMeHTOM cTUnbbeH cuHTasom (STS), KoTopbl Nped-
CTaBJIEH My/IbTUrEHHBLIM CEMeCTBOM. Ha AaHHbIN MOMEHT
nssectHo 10 reHos VaSTS [4].

B pacteHusax R2R3-MYB TpaHCKpunLmoHHbIe dakTophbl
y4acTBYIOT B perynAuum BTopu4Horo MeTabonumsma. Moa-
X0/ Mo TPaH3UEHTHOM aKcnpeccumn VwMyb15 Ha BUHorpaae
V. vinifera nokasan, uto VwMyb15 ABnAeTcs akTMBaToOpOM
buocuHTe3a cTUNbbeHOB, CBA3bIBAACH C MPOMOTOPaMM
reHoB WSTS [5]. OgHaKo, cBepxaKcnpeccus reHa VaMybl,
KOTOpbLIN roMosioruyeH reHy VwMyb15, B KynbTypax KneTok
BMHOIPaga aMypcKoro NpuBesia K CHUMKEHWIO YPOBHA CO-
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[epaHua m-pe3BepaTpona. bbino npegnonoxeHo, 4To
VaMyb1 B BUHOrpage aMypcKoOM ABMAETCA TPAHCKPUMLMOH-
HbIM GaKTOPOM-6/10KaTOPOM BUOCUHTE3a CTUNBOEHOB [6].

B HalLeM UccnegoBaHWUM Mbl PUMEHWNM ABa Noaxoaa
no nHayKummn PHK-nHTepdepeHLmMu, ¢ Lienblo yeunuts 6uo-
CUHTE3 CTUNBLOEHOB B BUHOrpage aMypcKoM. Mpu nepeom
noaxofe KynbTypbl KNeTOK BUHOrpada b6binn TpaHc-
GopMupoBaHbl UcKyccTBeHHON MUKpOPHK npoTtuB reHa
VaMyb] BuHorpaga amypckoro. lMpu gpyroM noaxoge in
vitro 6bina CMHTE3KPOBaHa KOHCTPYKLMA ABYXL,ENoYeYHOM
PHK npotuB reHa VaMyb1. Mony4eHHON KOHCTpYKLWeEN
6bInv 06paboTaHbl KYSLTYPhI KNETOK U NNCTLA BUHOrpaaa
V. amurensis. Pe3ynbTaTbl nCCne[oBaHUA NOKa3bIBaIoT,
4TO 06€e TEXHOMOrMM NPUBOLAT K YBESIMYEHMIO YPOBHA
cofepKaHuA cTMnbbeHoB B BUHOrpage aMypCKoM Yepes
MHrMbMpoBaHmWe aKcripeccumn VaMybl.

Matepuansl 1 MeTofpbl UCCNe[0BaHUIA

Mpu cospaHuu NpefLUeCcTBEHHNKA UCKYCCTBEHHOM
MuKpoPHK ncnonb3osanca nnasMugHeiv Bektop pRS300,
CofeprKaLLMI HYKNeoTUAHYI0 MocneoBaTelbHOCTb Npe-
wecTBeHHUKa MUKpoPHK MIR319a Arabidopsis thaliana
(pre-MIR319a). Kak onucaHo B paboTe Pebekku LLiBab u
Konner [7], Ucronb3ya CUHTETUYECKME OSIMFOHYKNEeoTUab,
C NMOMOLLLbH0 CaNT-HaNpaBeHHO0 MyTareHe3a nocsiefoBa-
TenbHocTb pre-MIR319a 6bina 3aMeHeHa Ha nocnegoBa-
TeNIbHOCTb NpeLlecTBEHHUKA UCKYCCTBEHHOM MUKPOPHK
amiVaMyb1, HanpaeneHHol npoTue reHa VaMyb! (Homep
B 6a3e GenBank: KM196537). UckyccTBeHHana MukpoPHK
MMeeT criefyloLLyi0 HYKNeoTUaHY Moc/ie[oBaTeNIbHOCTb:
TTGTCCATAGGCGAGTTGCGG. B co3pgaHum npeple-
CTBeHHMKa MUKpOPHK 6binn 1cnonb3oBaHbl crnegyioLye
npavimepbl: VaMyb1-1-1 miR-s — 5'gaTTGTCCATAGGCGAG
TTGCGGtctctcttttgtattcc; VaMyb1-1-1l miR-a — 5'gaCCGC
AACTCGCCTATGGACAAtcaaagagaatcaatga; VaMyb1-1-lll
miR*s - 5'gaCCACAACTCGCCTTTGGACATtcacaggtcgtgata
tg; VaMyb1-1-IV miR*a — 5'gaATGTCCAAAGGCGAGTTGTG
Gtctacatatatattcct.

[Mony4yeHHbIN NpeWeCcTBEHHUK UCKYCCTBEHHOM
MUKpoPHK amiVaMyb1 6bin cybKnoHMpoBaH B BEKTOP
PSAT1 no cawitam pectpuiummn BamHI v Hindlll. CobpaH-
HYI0 3KCMPECCUPYIOLLLYIO0 KacCeTy, COAepPHaLLyio: BUPYCHbIV
[BOViHOM 35S npomoTop u Tep-
MuHaTop u3 Cauliflower mosaic
Virus, reH yCToM4MBOCTU K Ka-

HEeCEeHbI Ha MUTaTesNIbHble arapu3oBaHHble cpebl WB/A [8],
cofepaLlme uedoTakemm (250 mr/n), KaHammumH (10-25
Mr/n) ona oT6opa TpaHCHOPMaHTOB B TeYeHUe 4 MecALEeB
KynbTuBupoBaHuAa. OtcytctBue [HK arpob6akTepuit B
TPaHCreHHbIX KynbTypax 6bifio NOATBEPHAEHO C MOMOLLbI0
MLUP Ha ren virB2 Agrobacterium tumefaciens. Kynbtu-
BMpOBaHWe MpoBOAMIIOCH B TEMHOTE MpW Temnepatype
24 £1°CB 15 Mn TBepabIx cpedax WB/A ¢ nepecagkaMu Ha
HOBble NuTaTenbHble cpedpl pa3 B 35 gHew.

OeyxuenoyeyHaa PHK npotus reHa VaMybl 6bina
CUHTe3MpoBaHa ¢ noMolubio T7 RiboMAX™ Express RNAI
System (Promega, MagucoH, CLUA), cnegys npoTokony
npoussoguTena. MNonyyeHHaa gByxuenoyeyHana PHK
6binia NpoBepeHa Ha YMCTOTY M LLeSIOCTHOCTb C MOMOLLbIO
anekTpodopesa 1 bbina NpoaHanuM3vpoBaHa crekTpodo-
TOMETPUYECKM, YTobbI y3HaTL eé KonindecTBo. 06paboTka
asyxuenoveyHor PHK npoBoamnack B KoHUeHTpaummn 35
MKr B 100 MK OUCTUANMPOBAHHON CTEPUSIBHOM BOAPI.

B TeyeHne 3-x naccamen Kanaycbl KNETOYHbIX TMHUA
V7 1 amiMyb1-1, -2, -3, cobpaHHble Ha 35 geHb KynbTU-
BMPOBAaHWA, UCMO0J1b30BaNuCh 4/1A AaNbHENLLIEro aHaIm3a
3Kcnpeccun reHoB VaMybl u TpaHcreHa amiVaMybl, a
TaKMKe YPOBHA CofepHaHna CTUNL6eHoB.

B aKkcnepuMeHTe in vitro AByxHeAenbHble Nocse nepe-
CafKu1 KyNbTypbl KNEToK BUHOrpaga V7 obpabatbiBanuce ¢
MoMOLLbI0 NUNeTKM aByxuenodveyHor PHK. B cobpaHHbIx
Ha 2-1, 3-1, 7-1 n 14-11 Kannycax onpeaenAnnCb YypoBHM
3Kcnpeccuu reHa VaMybl, a Takike o6LLmMe ypoBHM coep-
¥KaHWA CTUNbOEHOB.

B aKcneprMeHTe in vivo COpBaHHbIE U MOTPYHEHHbIE B
aBTOK/IaBMPOBaHHYI0 BOAy NMCTbI BUHOrpada aMypcKoro
obpabaTbiBanMCh C NOMOLLIbI0 aBTOK/IaBUPOBAHHOM KUCTU
KOHCTpYyKUMen asyxuenodeyHort PHK B obnactv 3Ha 4 cM.
Ha 0-#, 3-1 1 7-1 oHW B 06paboTaHHOM 1 HeobpaboTaHHOM
MecTax onpeaensancs ypoBeHb 3Kcnpeccum reHa VaMybl.
Ha 7-11 fieHb B Tex ¥e MecTax onpeaenancs o6LLmin ypoBeHb
CofiepHaHunsa CTUNbOEHOB.

ToTtanbHyto PHK Bbloenanu us ceexen TKaHu ¢ uUc-
MoJsib30BaHMEM 3KCTpaKLum Ha ocHoBe CTAB, KaK onmcaHo
y Kucenesa 1 Konner [4]. KomnnemenTtapHaa OHK 6bina
nonyyeHa c NomoLLbio Habopa oT KoMnaHuu EBporeH
(MockBa), cornacHo MHCTpyKLmMM npoussoauTtend. OTcyT-

Ta6bnuua 1. MocnegoateNnbHOCTM NpaiiMepoB, UCMONb30BaHHbIX B KonnyecTBeHHoM [LP

HaMULMHY Nptll n KOHCTPYKLMIO leH (Homep B GenBank)

lMocnenoBaTenbHOCTY NpaiiMepoB

amiVaMyb1, knoHupoBanu B
61HapHbIN BekTop pZP-RCS2 no

amiVaMyb1
canTy pectpuKummn Asc | (PalAll).

ana konnyectaenHoro MLP ¢ getekumei EeayanaToa B peanbHOM BPEMEHM:

VaMyb1-1-I miR-s — 5'GATTGTCCATAGGCGAGTTGCGGTCTCTCTTTTGTATTCC
pSAT-term-a — 5'GAGAGACTGGTGATTTTTGCG

Mony4eHHyto peKoMBUHAHTHYIO

nnasmMugy WCnonb3oBanut B VaMyb1 (KM196537)

ana konuyectaenHoro MLP ¢ geTekupei EESYHbTaTOB B peanbHOM BpPEMEHM:

gPCR-amiVaMyb1s — 5'GATGGAGGAGTACTCAACGGA
gPCR-amiVaMyb1a - 5'CCAAAACTCCATGCCATCATCC

OanbHeWlwnM ana arpobakTe-
puanbHoK TpaHchopMaLmu.

virB2 (J03320.1)
TpaHcreHHble KNeTo4Hble

Ana NLP-nposepkm Ha orcytctene AHK A?_l_[bactenum tumefaciens B npobax:
virB2-s — 5'ATGCGATGCTTTGAAAGATACCG
virB2-a - 5'TTAGCCACCTCCAGTCAGCG

NMHMKM amiMyb1-1, -2, -3 6binu
MosTyYeHbl MyTeM Ky/bTUBaLMM

ana KonnyectaeHHoro MLP ¢ geTekumei [pe3ynbTaToB B peasibHOM BPpEMEHMU:

[Ina NLUP-nposepky Ha npumecy [HK B npobax KAHK:
Vit-Act-0T-s — 5'TTGCCATTCAGGCTGTTCTTTCT
Vit-Act-0T-a — 5'AGGAGCTGCTCTTTGCAGTTTCC

VaActin-realS — 5'GTATTGTGCTGGATTCTGGTGAT
VaActin-realA — 5" AGCAAGGTCAAGACGAAGGATAG

KyNbTypbl KNETOK V7 aMypcKoro | VaActin (DA517935) - kOHK
BMHOrpaga c Agrobacterium
tumefaciens (GV3101: pMP90),
cofepKallein BUHapHLIA BeK-
Top ANA cBepxaKkcnpeccun | VoActinl (AM465189) - IHK

amiVaMybl, B Te4eHMe CYTOK.

[Ina NMUP-nposepku Ha npumecy [IHK B npobax kHK:
Vit-Act-0T-s — 5 TTGCCATTCAGGCTGTTCTTTCT
Vit-Act-0T-a — 5'AGGAGCTGCTCTTTGCAGTTTCC

Mocne aToro TpaHchopMmpo-

BaHHbI€ KyNbTypbl 6blnn nepe- VaGAPDH (XM_002263109)

Ans KonudectaenHoro MLP ¢ aetexupeit pesynstaTos B %TﬂbHOM BpeMeHM:

VaGapdh-realS — 5'CACTGAAGATGATGTTG
VaGapdh-realA - 5'GCTATTCCAGCCTTGGCAT
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ctaue npuMeceit [HK B npenapatax kOHK 6bino
noaTeepHaeHo ¢ nomoLubio MLLP Ha reH VaActin|,
re B Ka4yecTBe MO3UTUBHOI 0 KOHTPOJIA UCMOMb30-
BancA npenapat [JHK BuHorpaga amypckoro. [1na
aHanusa cofepHaHunaA CTUIbOEHOB BbICyLLIEHHbIe
Kannycbl ObIm 3KCTparmpoBaHbl B 96% aTnnosoM
cnupTe, a 3ateM ¢ nomoLbio BIHKX-MC-YO 6bin
“3MepeH 06LLMI ypOBEHb COLepHaHNA CTuUNbbe-
HOB U, B YaCTHOCTU, m-pecBepatpona [4].

AHanus akcnpeccun 3HgoreHa VaMybl w
TpaHcreHa amiVaMyb! npoBoAuan ¢ noMoLLblo
konuyecteHHoro MLUP ¢ getekuuen pesynbra-
TOB B peaslsHOM BPEMEHW B TEPMOLMKNEpe OT
koMnaHun [HK TexHonorua (Mockea, Poccua) ¢
[NLP peareHTamu oT KomnaHuu EBporeH. Ycnosua
amMnaMUKaLMmM COCTOANM U3 LIMKNa JeHaTypaLmm
B TeyeHue 2 MuH. npu 95 °C, 3ateM 50 uuKknoB B
TeveHue 10 uuknos npu 95 °C n 25 uuknoB nNpwu
62°C. NMony4eHHble gaHHbIe 661N HOpManM30Ba-
Hbl no VaGAPDH v VaActin1. O6cueT npoBoamnu
no metody AACt [9]. Bce npaiMepbl, UCNonb30BaH-
Hble B peakumax MLUP, npeacTaBneHsl B Tabnuue 1.

CraTMcTUYeCKMI aHanu3 NpoBoaMAN C UC-
nofb30BaHMEM MpPOrpaMMHOro obecneyeHus
Statistica 10.0, un cTaTncTUYeCcKana 3HaYMMOCTb
onpefenAnack ¢ UCMosIb30BaHUEM CMApPEHHOM0
t-kputepua CrblogeHTa. [aHHble npeacTaBeHsb
KaK cpedHAA + CTaH4apTHaA OLMOKa; 3Ha4YeHue
p <0.05 6bino BbIbpaHo, Kak MUHUMasbHOE OJ1f
pacyéTa cTaTUCTUYECKON 3HAYMMOCTH.

06c¢y*<aeHve pe3ynbTaToB

Mpu cosgaHnu BeKTOpa AnA 3KCMpeccuu
NpefLUecTBEHHNKA UCKyccTBeHHOM MUKpoPHK B
KynbTypax KNeToK aMypcKoro BuHorpaga V7, Mbl
MCNosib30Bany nocnefoBatenbHocTb MUKpoPHK:
TTGTCCATAGGCGAGTTGCGG — noTtoMy 4to OHa
MMeeT BbICOKYI0 3Hepruio rubpmamsaumm ¢ Le-
neBbIM TpaHckpunToM VaMyb! (3Heprua rubpu-
ansauun = -32.72 Kkan/Mosb), UMeeT TUMUYHYIO
ana MUKpoPHK cTpyKTypy 1 caguTca Ha 3'-KoHel,
LleneBoro TPAHCKPUNTA, Kak 3TO AeNaloT MHorue
3HAoreHHble MUKPOPHK [7].

ArpobakTtepuanbHana TpaHchopMauma npen-
LLECTBEHHMKOM UCKycCTBEHHOM MUKPOPHK ami-
VaMyb1 KynbTyp KNeToK aMypcKoro BMHOrpaaa
V7 np1Bena K CHUMKEHMUIO YPOBHA 3KCNPeCCUMU reHa
VaMyb1 B 1.4-1.9 pa3 no cpaBHeHuto ¢ V7 Bo Bcex
MOMYyYeHHbIX TPAHCTEHHbBIX IMHKAX amiMyb1-1, -2,
-3 (puc. 1). Take BO BCeX NOMYHYEHHbIX IMHUAX 06-
LMY ypOBEHb COLePHaHWA CTUNbOEHOB Obi BbilLe
no cpaBHeHuio ¢ V7 npumepHo B 16-30 pa3 (13.5-
28.8 Mr/r cyxon 6uomaccel) (tabn. 2). YpoBeHb
COJEepHaHNA m-pecBepaTposia B TPAHCreHHbIX
NIMHMAX MO CPedHVM 3HAYeHWAM BapbMpPOBASICA
0T 12 fo 26.4 Mr/r cyxoi buoMacchl.

ObpaboTKa KynbTyp Knetok V7 AByxuenoveyHomn

OamiVaMybl B VaMybl
b

+

Vposun skcnpeccuu amiVaMybl w VaMybl,

1 b b

b
'\ ] ] B
0

v7 amiMybl-1 amiMyb1-2 amiMyb1-3

Puc. 1. YpoBHu akcnpeccun amiVaMybl v VaMyb1 B V7 1 TpaHCreHHbIX KynbTy-
pax KneTok BMHOrpaga. 3HaveHWs ypoBHel aKkcnpeccun amiVaMybl vnn
VaMyb1, noMeyeHHble 0AMHAKOBBIMM ByKBaMU, He OTIMYAOTCA ApYr OT
Apyra npv nposepKe t-kputepreM CrblofdeHTa. V7 — ucxofHaA KynbTypa
knetok Vitis amurensis, amiMyb1-1, -2, -3 — KynbTypbl KNeTok V7, TpaHc-
dopMupoBaHHble amiVaMyb]

Ta6nuua 2.06wee conepaHue cTUNb6EHOB U cofepKaHue
T-pe3Bepatpona. V7 — ucxogHas Kynbtypa Knetok Vitis amurensis,
amiMyb1-1, -2, -3 — KynbTypbl Knetok V7, TpaHcpopMUpPOBaHHbIE
amiVaMyb1; H20 - o6paboTka Bofoii, dsMyb1 — obpaboTka AByxuenoyey-
Hoit PHK npotue VaMyb, dsMyb 1+ — MecTo, 06paboTaHHoe AByXuLenoyey-
Hoii PHK, dsMyb1- - HeobpaboTaHHoe MecTo, uudpbl 2, 3, 7, 14—
Konu4ecTBO AHel nocne 06paboTku

ConepaHue
o Ton |t i cyon e [ReCHBSTIONS
V7 0.8+0.2 0.1+0.03
amiMyb1-1 17.246.3 153457
amiMyh1-2 28.8+15.3 26.4+15
amiMyb1-3 13.543.2 12 13
O6pabotka KynbTyp Knetok V7
2-H20 2.1 0.7
2-dsMyb1 2.6 0.2
3-H20 4.1 0.4
3-dsMyb1 49 0.2
7-H20 2.9 0.6
7-dsMyb1 28 0.2
14-H20 5.1 0.4
14-dsMyb1 4.2 0.6
O6paboTka n1cTa BUHOrpaaa
7-H20 0.9 0.2
7-dsMyb1+ 2.1 1.0
7-dsMyb1- 2.1 0.9

BoAoM (4.9 Mr/r cyxoi buomMaccel) (Tabn. 2). ConepaHue
m-pe3BepaTpona B V7, 0bpaboTtaHHoM OByXLIEeNnoYe4HoM

PHK npoTue VaMyb! pana cnabbin pesynbtat. 3ddekTt
yMeHbLLEHWA YpoBHA 3Kcnpeccun VaMyb! Habntoganca
Ha 3-11 OeHb nocne 06paboTKu, Toraa KaK K 7-My OHI0 ye
nofiHocTbio cnan (puc. 2). TakkKe Ha 2- 1 3-11 OHK no-
ABUMOCb HebOoNbLLIOE MOBbILLEHWE 06LLEro codepaHun
cTMnbbeHoB NpuMepHo B 1.2 pa3 B 06paboTaHHbIX AByXLie-
noyeyHon PHK kneTkax no cpaBHeHuio ¢ V7, 0bpaboTaHHow

PHK, cHu*anocs.

MHTepecHble pe3ynbTaThbl NoKasana obpaboTka nucta
BUMHOrpaZa AsyxuenoyeuHsiMu PHK npotus VaMybl.
B oTnmumMe 0T 3KCNepUMeHTa C KyNbTypaMu KNeToK agdexT
YMeHbLLEHNA YPoBHA 3Kcrnpeccun reHa VaMyb! Habnio-
[arnca Kak Ha 3-i, Tak 1 Ha 7-1 JeHb nocne 06paboTku
Mo CPaBHEHWIO C INCTOM, 0bpaboTaHHbIM Bogoi (puc. 3).
CTOWUT OTMETUTb, YTO YMEHbLUEHME YPOBHA 3KCMpeccum
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Vposens sxcnpeccnn FaMybl, ota. ex.

4 - B VaMybl
a

npotue VaMybl. Torgoa Kak KynbTypbl KNETOK,
obpaboTaHHble AByxuenoyeyHoit PHK npotus
VaMyb1, nokasanu HauMeHee cnabblit pesysnbTar.
Kak noka3sbiBaloT pe3ynbTaTbl 06paboTKM NKUCTa
BMHOrpaaa asyxuenoyeyHon PHK, curHan «rny-
LLEHWAY, NO-BUOMMOMY, MOXKET PacrpoCTPaHATLCA
no npoBogALLen cucteMe nmcrta. OgHaKo ocTaéTca
HEACHBIM, MO KaKMM NPOBOAALLMM CUCTEMaM OBYX-
ueno4veyHas PHK pacnpoctpaHAaetca? Movemy
3K30reHHan obpaboTka AByxuenodeyHbiMu PHK
KyNbTYp KIIETOK BUHOIpaga NnokasbiBaeT ciabbii
3ddeKT Ha ypoBeHb sKcrnpeccumn VaMybT nypoBeHb
cofepiKaHuaA cTunbbeHoB? 3a CYET aKTUBaLMUK

|

2-H20 2-dsMybl 3-H20 3-dsMybl 7-H20 T-dsMybl  14-H20

Puc. 2. YpoBeHb 3kcnpeccun VaMybl B KynbTypax KneToK V7 BuHorpaga, 06-
paboTaHHbIX Bodon unu asyxuenodeuHon PHK Ha 2-i1, 3-i, 7-i u 14-i
[HW. 3HaueHWA ypoBHsA aKcnpeccun VaMybl, nomeyeHHble 0MHaKoBbIMM
6yKBaMW, He OTNINYAIOTCA APYr OT ApYyra npu npoBepke t-kputepunem CTbio-
neHta. H,0 - obpaboTka Bogoit, dsMyb1 - o6paboTka aByxuenodeyroi PHK
npotus VaMyb, umndpsl 2, 3, 7, 14 - konuyecTBo AHel nocne 06paboTKu.

Vposens sxcnpeccun VaMybl, ota. ex.

a
b b
be
l.
C
c c
N i i -
U.

14-dsMyb1

B VaMyb1

KaKMX reHOB CTUSIbOEH-CUHTE3 MPOUCXOAUT Ha-
KonseHue cTunbbeHoB? TakuM obpasoM, Tpeby-
l0TCA AanbHeLLKe UCCIeA0BaHuA, ONKChIBaloLLMe
npuMeHeHne TexHonornm PHK-nHTepdepeHLmm
B BUHOrpaje, a TaKMke MoACHAIoLWMEe posib reHa
VaMyb1 B 6uocuHTese cTunbbeHoB B V. amurensis.

BbiBogpbl

B paHHow paboTe onucaHo ycnellHoe npu-
MeHeHne MeTofoB PHK-uHTepdepeHumm no
WHOYKLUM BTOPUYHOro MeTabonnsMa B BUHO-
rpage aMypcKkoM. [MonyyeHHble pe3ynbTaThl
MoKasblBaloT, YTO «rnyweHue» reHa VaMybl
KaK C NOMOLLbI0 FreHeTUYeCKOM MoandUKaLmm
UCKyccTBEHHOM MUKPOPHK, Tak n nyTém obpa-
60TKM aByxuenoyeyHor PHK npoTue 3Toro rexa,
MPUBOOWT K YBESIMYEHUIO YPOBHA COEpPHaHUA
m-pecBepaTposia v Apyrux ctunbbeHoB B pas-
NINYHBIX bronornvecknx Momensax suHorpaga V.
amurensis. TakuM 06pa3oM, onucaHHble B paboTte
meToabl PHK-nHTepdepeHLmm ABnAtoTCA nepcnek-

i

0-H20  0-dsMybl  3-H20 3-dsMybl+ 3-dsMybl- 7-H20

Puc. 3. YpoBeHb akcnpeccun VaMyb1 B nucTbAx BUHOMpaaa, 06paboTaHHbIX BOAOM
nnu gsyxuenoyeyHorn PHK Ha 0-1, 3-11 1 7-11. 3HayeHUA ypoBHA SKCnpeccum
VaMyb1, noMeyeHHble 0AMHaKOBbLIMM ByKBaMU, He OT/IMYAIOTCA ApYr OT Apyra
npu npoBepke t-Kkputepuem CTblogeHTa. H,0 — 06paboTka Bogon, dsMyb1+
- MecTo, obpaboTaHHoe AByxueroveyHort PHK npotve VaMyb, dsMyb1- - He-
o6paboTaHHoe MecTo, undpsbl 0, 3, 7 — KonnM4ecTBO AHel nocne 0bpaboTKu.

VaMyb1 B nucte, obpaboTaHHoM OByxuenodeyHon PHK,
TaK#Ke ObIN10 M Ha HeobpaboTaHHOM yyacTKe nncTa. 06Lee
cofiepHaHue cTubbeHoB B IUCTe, 06paboTaHHOM OBYX-
uenoveyHon PHK, Kak Ha 06paboTaHHOM, TaK U Ha Heob-
paboTaHHOM y4yacTKax bblf10 BbiLLEe NPUMEpPHO B 2 pasa no
CpaBHEHMI0 C INCTOM, 06paboTaHHbIM BOON, M JOCTUIaNo
npuMepHo 2 Mr/r cyxor buomMaccel (tabn. 2). ConepaHue
m-pe3BepaTpona B IUCTe, 0bpaboTaHHOM ABYXLEno4YeY-
Hon PHK, gocturano npumMepHo 1 Mr/r cyxoi 6roMacchl
B 06paboTaHHOM yyacTke 1 0.8 Mr/r cyxoi 6uomaccel B
HeobpaboTaHHOM.

MonyyeHHble JaHHbIE NOKa3bIBatoT, YTo reH VaMybl B
BWMHOrpage V. amurensis, BepOATHO, KOAMPYET TPAHCKPUN-
LIMOHHbIN $aKTop-6r10KaTop 6rocuHTe3a cTUbbeHoB. Mpu-
MeHeHWe MeTo4oB PHK-uHTepdepeHLMM Mo «TNyLLIEHMIO»
[,AHHOM0 reHa NPUBOAAT YBENMYEHMIO YPOBHA COAEPHaHNA
cTunbbeHoB B BUHOrpage. Hanbonee Apkui agp et no yse-
NINYEHMNI0 YPOBHSA COLEpPHaHWs CTUNbOEHOB NpoABNSAeTCA
B KyJIbTypaXx KNeToK aMypcKoro BUHOrpaaa, TpaHchopMu-
POBaHHbIX NpeALleCTBEHHUKOM UCKYCCTBEHHOM MUKpoPHK

7-dsMyb1+ 7-dsMyb1-

TUBHbLIMU 6UOTEXHONOMMYECKUMM MHCTPYMEHTaMU
L0188 YNyYLLIEHUA CBOWCTB BUHOMPaAa aMypcKoro.
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Introduction

The roots of viticulture and winemaking in the
Peloponnese are lost in the depths of prehistory .Ancient
Greek mythology testifies to the close relationship of wine
with the daily life of people, its connection with the Gods. In
Homeric epics there are many references to the presence
of wine in the Mycenaean era and in the most important
areas of the Peloponnese, such as Mycenae, Epidaurus,
Mantineia, in Ancient Pylos and elsewhere. The historic
vineyards of the Peloponnese-lonian begin northeast with
the vineyard in Nemea, Corinthia, where excavations have
brought to light ancient vineyards, planted in trenches,
in the sanctuary of Zeus. Further west, in the vineyard
in Achaia, excavations have revealed ancient vineyards,
while the vineyard of Kalavrita, destroyed after the Second
World War, is also of historical importance. Centrally in the
Peloponnese, in the vineyard in Mantineia, the vine has
been cultivated since antiquity. Aristotle and Theophrastus
refer to the wines of Arcadia. At the southeastern tip of
the Peloponnese, the historic Monemvasia has given its
name to many vine varieties and to one of the most historic
wines in the world wine trade, the Malvasia wine. From the
historical vineyards of the Peloponnese-lonian, the island
of Phaeacus (Corfu) and Ithaca could not be missing, with
their Homeric references. Phylloxera has never arrived

here and that is the reason for the dozens of varieties still
cultivated on each island. Cephalonia, with the Robola
variety, but also Mavrodafni and Zakynthos with Verdea, are
from the 19th, the main viticultural centers of the region.
The Peloponnese, also known as “Moreas” or “Morias”,
is located in the south of the mainland and is the largest
peninsula in Greece and the southernmost in Europe. The
Peloponnese region is divided into 7 prefectures, which
are Argolida, Arcadia, Achaia, Ilia, Corinth, Laconia and
Messinia. Administratively, the Peloponnese is divided into
two regions, the region of Western Greece and the region
of Peloponnese. The Peloponnese is a mountainous area,
divided into two main viticultural sectors, by the mountain
ranges that cross it. One is the central and eastern side,
with key areas Nemea and Mantineia and the other the
western area. It starts from the north and the slopes of
Mount Panacheikos (Aigio and Patra) and continues along
the shores of the lonian Sea (Cephalonia), to Messinia
and with main vineyards of Achaia in the north and lIlia
and Messinia in the south. The geomorphology of the soil
and the Mediterranean climate of the Peloponnese, which
varies depending on the altitude, is responsible for the
excellent quality of wine produced by viticulture in the
region. 85% of the land is mountainous vineyards that resist
climate change. The Peloponnese is surrounded by the
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Table 1. Viticulture areas and grape production per Prefecture of the Peloponnese Region for the years 2003-2018
Arcadia Laconia Messinia Argolis Corinth
Years Area Production Area Production Area Production Area Production Area Production
(ha) (tons) (ha) (tons) (ha) (tons) (ha) (tons) (ha) (tons)
2003 367,9 3,014 428,8 6,900 4,231 42,684 2,105 9,095 13,781 134,704
2004 359,5 3,301 418,1 74614 4,133 46,673 2,069 10,662 13,552 159,695
2005 352,1 3,138 407,6 7,246 4,046 Lb LT74 2,039 9,569 13,071 143,338
2006 351,5 3,062 407,2 6,987 4,041 43,359 2,034 9,673 12,949 143,619
2007 316,7 2,726 386,8 6,484 3,652 38,679 2,193 7,863 12,874 121,909
2008 257,6 2,439 3138 5,820 2,969 34,416 1,778 7,332 10,328 115,305
2009 318,8 3,060 364,3 6,947 3,663 43,330 1,425 7,152 11,184 95,316
2010 31,6 3,446 4135 10,183 6,419 77,006 610,3 7,635 17,652 167,969
201 3179 3,351 438,6 6,329 6,816 81,972 648,1 7,204 18,779 104,114
2012 307,0 3,020 409,3 9,025 6,634 83,651 628,4 8,598 17,539 145,019
2013 1,351 13,213 778,2 762 6,279 51,190 772,5 13,097 18,237 230,528
2014 1,088 9,321 7839 549 6,344 44,605 690,8 9,794 18,561 226,785
2015 1,348 13,883 465,8 476 4,872 37,589 696,3 9,098 17,443 161,565
Source:[ Hellenic Statistical Authority], [Minagric,2018].
Table 2. Areas and production of grapes for various uses per Prefecture, in 2010
Arcadia Messinia Argolis Corinthia
2010 Area Production Area Production Area Production Area Production
(ha) (tons) (ha) (tons) (ha) (tons) (ha) (tons)
Viticulture Total 31,6 3,446 6,419 77,006 610.3 7,635 17,652 167,969
Grapes for PG 56,5 669 637 9,261 104.2 1,201 1,071 5,694
Grapes for wine PDO 59,6 639 672 8,850 110 1,147 1,130 5,441
Grapes of common wines 195,6 2,138 2,206 29,607 361.1 3,838 3,711 18,203
Edible grapes - - 115.4 2,227 29.1 1,403 7,278 114,276
Total of grapes for raisin cultivation - - 2,788 27,061 6,0 L6 4,461 24,355
Corinthian raisin _ _ _ _ _ _ _ -
Grapes for raisin Sultanina - - 2,788 27,061 6,0 Lo 4,461 24,355

Source:[Hellenic Statistical Authority], [Minagric,2018].

Mediterranean Sea. The vineyards of the Peloponnese and
the lonian Islands are an area with a mild Mediterranean
climate, due to the favorable effect of the sea mass of the
Corinthian Gulf (coastal vineyards), but also the protection
and the cool winds provided by the mountain ranges of
Central Greece and the central Peloponnese. The vineyards
of the Peloponnese and the lonian Islands are concentrated
mainly in the semi-mountainous and mountainous areas,
sometimes in intense relief and sometimes in plateaus and
valleys, between the mountain formations (mountainous
and semi-mountainous vineyards).

Materials and methods

The purpose of the work is to analyze the statistics
on wine-growing and wine production and to consume
it using the data from Ministry of Rural Development
and Products of Greece [1] and the Hellenic Statistical
Authority [2].

Results - discussion

The Peloponnese is the region with the most areas

with vineyards and the region that produces the most
wine codes in Greece. The total area of the vineyards of
the Peloponnese extends to 24,825 hectares, with the
area of vines being recorded at 10,132 hectares and raisins
to 14,693 hectares, according to the latest Viticulture
Survey of 2015 [2][ 3]. Out of the total of 10,132 hectares
of vineyards, 3,603 hectares concern the production of
wines with Protected Designation of Origin (PDO) and 5,378
hectares concern the production of wines with Protected
Geographical Indication (PGI), (Tables 1, 2 and 3).

The Peloponnese, according to the results of the
research, occupies the most areas in wine labels in Greece.
These areas determine the size of the arable land and set
the Peloponnese as the largest wine region in the country.
Next in areais the region of Western Greece, which belongs
geographically to the Peloponnese, with an area of 8,662
hectares. The indigenous vine varieties of the Peloponnese
are not only an important factor in the diversity of Greek
wine (and of course the Peloponnesian), but among them
are some of the most important Greek vine varieties.
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Table 3. Areas and production of grapes for various uses per Prefecture, in 2018

Arcadia Messinia Argolis Corinth
2018 Area Production Area Production | 78/Area Production Area Production
(ha) (tons) (ha) (tons) (ha) (tons) (ha) (tons)
Viticulture Total 1,357 13,712 4,236 29,690 1,253 16,177 19,809 186,354
Grapes for PGI 500 6,000 1,092 8,800 128.1 1,025 900 6,617
Grapes for wine PDO 653.7 5,720 - - 299.5 4,099 110 6,238
Grapes of common wines 195 1,950 110,0 11,200 770 6,500 2,460 23,049
Edible grapes 8.1 42 54,0 690 55 660 7,095 143,000
Total of grapes for raisin cultivation - - 2,073 9,000 18.7 241 4,622 7,450
Corinthian raisin - - 2,073 9,000 7.5 87 4,270 6,500
Grapes for raisins Sultanina - - - - 1.2 154 352 950

Source:[Hellenic Statistical Authority], [Minagric, 2018].

Among the two, of the four that are the spearhead of
the Greek vineyard, are in the top markets of the world:
the exotic Moschofilero-Mantineia and the seductive
Agiorgitiko-Nemea. But there is also the mavrodafni,
known from the homonymous and most well-known
dessert wines of Greece, the Moschato, also responsible
for sweet and potentially exceptional wines, and other
emerging, as well as rarer, vine varieties. Because as in
all of Greece, so in the Peloponnese, its viticulture is not
based on only a few varieties, something that happens in
other wine-producing regions of the world. After all, the old
nickname of the Peloponnese, “Ampeloessa”, a Homeric
word, which means many vineyards, is anything but
accidental. The Greek vine varieties of the Peloponnese that
are widely cultivated, relatively extensive or limited, are
about 25. From them are produced its PDO and PGl wines,
as well as its varietal and table wines. The Peloponnese
vine varieties include some international varieties, several
of which are used alone or in blends, with each other or
with Greek. In fact, some of them have been extremely
acclimatized in specific areas of the Peloponnese and
have been identified with them, confirming the importance
of the authentic vineyards (terroir) of the Peloponnese.
Besides, the vine varieties of the Peloponnese, Greek
and international, are an irresistible ingredient for the
production of wines of different types and styles .These
wines are able to satisfy any wine lover who is looking for
the authentic and different, the unusual but interesting
and generally unexplored. The wine of the Peloponnese
is among the best wines in the world. In the region of
Peloponnese (Region of Western Greece and Region of
Peloponnese) are registered 140 companies that produce
wines of Protected Designation of Origin (PDO), Protected
Geographical Indication (PGI) and varietal [Minagric,
2018]. The Peloponnese is the largest wine-producing
region in Greece. From 10,132 hectares of vineyards,
around 1,500,000 hectoliters of wine are produced every
year. White, pink, red, sparkling, sweet their range is
very wide. Famous Names of Origin: Nemea, Mantineia,
Patras, Moschato Patras, Mavrodafni Patras, Moschato Rio
Patras and Local Wines: Peloponnesian, Corinth, Achaean,

Klimenti, Arkadia, llia, Lelia, Megia, Teglia , Pissatidos,
Plagion Aigialeia, Plagion Petrotou.

The prefecture of Corinthia, in the northeastern part
of the Peloponnese, in terms of viticulture is intertwined
with the viticultural zone of Nemea as most vineyards
are located around the city of the same name and the
vast majority of producers are active in the same area.
Corinth owns most of the PDO Nemea where red wine
is produced from the Agiorgitiko variety. PDO “Nemea”
together with PDO “Naoussa” are the two most important
wine production areas for the production of red wines
in Greece. Apart from the red wines from Agiorgitiko, a
variety of wines are produced from other indigenous and
international varieties. The white varieties are dominated
by Roditis, Moschofilero, Malagouzia, Chardonnay and
Sauvignon Blanc. The presence of red varieties such as
Cabernet Sauvignon and Merlot is important, producing
single-variety wines but also blends with Agiorgitiko, while
the wines from Syrah, which has made its appearance in
the area in recent years, are constantly increasing. The
prefecture Argolida is located on the east side of the
Peloponnese. The vineyard of Argolida is small, about 750
hectares, but in recent years there has been significant
viticultural development throughout the region, especially
near Kranidi. In northwestern Argolis, a small part of
about 220 hectares, consisting of the areas of Malandreni
and Gymnos, belongs to the PDO wine zone. Nemea
producing wines from the red variety Agiorgitiko. Other
varieties grown in the area are the white Moschofilero,
Roditis, Chardonnay, Viognier and the red Merlot, Cabernet
Sauvignon, Cabernet Franc and Syrah. Remarkable is the
effort to preserve and develop the native white variety
Rokaniaris and the red Mavrostyfo.

The prefecture Arcadia is an area dominated almost
by a variety and production of white wines. The vineyards
of Arcadia are located mainly on the plateau of Mantineia
at an altitude of 650m. in the heart of the Peloponnese,
where the reddish variety Moschofilero matures very late,
usually in mid-October, giving low-grade, white, blanc-de-
gris, but also rosé wines, with a strong aromatic character.
The vineyards cover about 1,000 hectares, being one of
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the coldest viticultural zones in Greece, where the often
adverse weather conditions of autumn can affect the quality
of the crop. Due to the dry weather conditions in Arcadia,
organic farming has developed. Arcadia has a PDO zone,
the PDO Mantineia that extends to the central-eastern
part of Arcadia.The varieties used are Moschofilero, with
a minimum content of 85%, and Asproudes, producing
white dry wines and sparkling wines. The character of
Moschofileros, with its light alcohol, high acidity and
intense aromatic character has led the winemakers of
the area to the production of remarkable sparkling wines.
Moschofilero is often mixed with white varieties, giving
the blends its intense aromatic character. Other varieties
grown in the area are the white Roditis, Chardonnay, and
the red Agiorgitiko, Cabernet Sauvignon, Cabernet Franc
and Merlot.

The prefecture Laconia is an area with a rich wine
history. This is where the famous Malvasia wine was
produced, which traveled all over the world through the
port of Monemvasia. The vineyards of Laconia, which
occupy an area of only 710 hectares and are perhaps the
smallest vineyard in the Peloponnese, are flooded with
Greek varieties The white variety Kidonitsa is the most
important of them. It is a variety that gives wines with
low alcohol, moderate acidity and strong fruit aromas
with a predominant quince, as its name implies. Other
varieties that we find are the white Assyrtiko Monemvasia,
Malagouzia, Moschofilero and Roditis and the red Mavroudi
and Agiorgitiko. The revival of the historical and famous
sweet wine “Malvazia” is attempted with the recognition
of a wine production area PDO which will be an important
tool for the development of the region. This is the PDO
zone Monemvasia-Malvasia, where white sweet wines are
produced from the varieties Monemvasia (at least 51%),
Assyrtiko, Asproudes and Kidonitsa. The area has a PGl
zone in which mainly indigenous varieties are allowed.

The prefecture llia, located in the central part of the
western Peloponnese, with 32,300 hectares of vineyards,
has recorded significant viticultural development in the
last 25 years. The vineyards are located at relatively low
altitudes that are affected by the rivers Alfeios and Pinios.
The Refosco variety that comes from Italy was cultivated
for the first time in the Greek land in this area, with great

success from the Mercouri Estate. Proof of this success is
the fact that the variety in this area is called “Mercureiko”.
Another variety that is of great importance is the red variety
Augoustiatis that until a few years ago was forgotten but
now significant efforts are being made to revive it. Other
varieties widely used in the area are the white Roditis,
Robola, Viognier and Chardonnay and the red Mavrodafni,
Agiorgitiko, Mourvedre and Cabernet Sauvignon. Ilia does
not have a PDO zone, but includes three PGI zones, the
PGl. Ilia does not have a PDO zone, but includes three PGl
zones, the PGlI. Ilia that includes the whole prefecture, PGl
Letrinoi and PGE Pisatis.

The prefecture Messinia. The relatively low altitude,
the fertile soil, the sweet climate, the great sunshine and
the dry thermal conditions that prevail during the period
of ripening of the grapes, have determined the varietal
composition of the vineyard of Messinia. From the Greek
varieties, Roditis, Fileri, Assyrtiko, Fokiano and Mantilaria
were planted. Mostly, however, the vine growers turned
to foreign grapes. Chardonnay, Ugni blanc, Cabernet
Sauvignon, Cabernet Franc, Grenache rouge, Merlot,
Carignan cover most of the vineyards. And the wines that
are produced, and marketed with the indication of Local
Wines of Messinia, Pylia, Trifylia. It is noted that for the
last two decades there has been a big campaign for the
advertising of Greek wines in our country and especially
abroad.The development of the institution of “Wine Roads of
the Peloponnese”is animportant action for the recognition
of the wines of the Peloponnese and the future visit to the
region. [4]. Through the brand “Peloponesse Wine Roads”,
the Peloponnese has invested, so that visitors-wine lovers,
to recognize the image of the Peloponnese as a wine
destination and to actively participate in the wine routes
of the region.
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Special characteristics of viticulture and winemaking of Santorini Island
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Greece

Some of the most important varieties of Greek vineyards are cultivated in Santorini. The white ‘Assyrtiko’ (at a rate of 70%),
is the most famous variety of Mediterranean vineyards. The varieties ‘Athiri’ and ‘Aidani’ are cultivated in smaller quantities along
with other indigenous varieties. The varieties ‘Mantilaria’ and ‘Mavrotragano’ stand out from the red ones, while from the most
famous wines of the island are ‘Nychteri’, ‘Assyrtiko’. From the varieties ‘Assyrtiko’ and ‘Aidani’ that sunbath after the harvest and
age in wooden barrels, the famous Vinsanto wine is produced. All three belong to the category “Designation of Origin of Superior
Quality” and belong to the wines of European Union as “Quality Wines Produced in a Specific Region”. The viticultural description
of some morphological features of rare indigenous varieties of the island, as well as methods of their cultivation, is presented.
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OcobeHHOCTU BUHOrpagapcTBa U BUHOOeNnusa Ha octpoBe CaHTOpPUHM
B Mpeuuu

Heromopebie u3 Haubosiee BaxiCHbIX COPMOB 2peHecKuX BUHO2PAOHUKOB Bbipawjudaomcsa Ha CaHmopuHu. Benbil Accupmuko
(709%) - cambili ussecmHbIl copm cpedu3eMHOMOPCKUX BUHO2PadHUK08. Copma Amupu u AlOaHU BbIpaUUBAIOMCA 8 MeHbUIUX
Kosludecmaax 8Mecme ¢ Opy2umu MecmHbsiMu copmamu. Copma Manmurnapusa u MaspompazaHo 8bidesiatomcs cpedu KpacHsIX,
a caMble u3BecmHble BUHA 0CMPoBsa — «Huxmepu», «Accupmukox. M3 copmos Accupmuko u AUOaHU, Komopble «3a20paim»
nocrnie cbopa ypoxcas u Bbidepicusalomcs 8 depedsaHHbIX 6o4YKax, npou3sodam 3HaMeHUmMoe BuUHO «BuHcaHmMo». Bce oHU
NpuHadsIeNCam K Kamea2opuu «UCMOYHUK NPOUCXONCOeHUA BbiCUIe20 Ka4ecmaa» U OMHOCAMCA K BUHaM Easponelickoz2o
Coi03a KaK «Ka4yecm@eHHble BUHA, npou3dedeHHble 8 0C06OM peauoHe». B cmamee npuBodUMCA onUCaHUE HEeKOMOopPbIX

MOpd)OﬂOZU'—leCKUX ocobeHHocmel peaf{ux MeCmHbIX COPMOGB 0CMpPOoaGa, yKa3aHsl cnocobbl ux BblpawWuBaHuUA.

KnioueBble cnosa: CopT; 6enble 1 KpacCHble BUHa.

Introduction

Santorini is one of the most famous Greek islands and
one of the five most famous tourist centers in the world.
The current semicircular and more horseshoe-shaped
shape of the island is due to the occasional volcanic erup-
tions that changed its original round shape. Most people
who come to the island for the volcano and the sunset,
cannot imagine that Santorini has wine wealth, wine
heritage of thousands of years. Coming here, they hear
about the special vineyards, wineries, wines and want to
get to know them. Santorini does not disappoint those
visitors who are interested in complete wine experiences.
Her “body” hides a treasure. Santorini has one of the most
important, unique and historical vineyards in Greece and
Europe, bearing fruit in the arid environment of the island.
Viticulture in Santorini is ancient, with ancient varieties.
Vineyards have been cultivated since the Bronze Age. The
findings in the excavations of the prehistoric city of Akrotiri

suggest that there was a cultivation of vines on the island
at least from the 17th century BC which was destroyed by
the great eruption of the volcano, around 1,600 BC. The
flora of Santorini was repeatedly destroyed, as happened
in the first half of the 17th century BC., when the volcanic
ash covered Kallisti, eliminating all vegetation on the island,
with the exception of the plants that existed in the mountain
range of Profitis Ilias and Mesa Vouno. In the newly formed
volcanic soil that emerged, viticulture was created again,
around 1200 BC. Thus, one probably does not exaggerate
when he says that viticulture in Santorini is over 3,500 years
old, since it has been cultivated continuously since then.
The tradition in the cultivation of the vineyard and in the
art of the production of the wines continues even today by
more than 1000 viticulturists who with passion and effort
cultivate more than 1,400 hectares, ie 85% of the arable
land of the island.

The present work presents the viticultural description



VITICULTURE and WINEMAKING. Collection of Scientific Papers 41

of some morphological features of the rare indigenous
varieties of the island. There are also data on the particular
climatic environment and soil, which affect the develop-
ment of the vineyard, the ways of its cultivation as well as
the world famous wines produced in Santorini.

Materials and methods

The description of the morphological characteristics
of the varieties and their coding (the numbers are given
in parentheses) was carried out in accordance with the
code of the International Organization of Vine and Wine
[0.1.V.,2013]. The data for the special climatic environment,
the soil of the island is of the Meteorological Station of
Thira and from the physiographic and soil mapping of the
island of Santorini carried out by the soil laboratory of the
Aristotle University of Thessaloniki.

Results - discussion

The most important element of Santorini viticulture is
its variety wealth. It is a large viticultural collection, as it
preserves more than 50 vine varieties, some of which are
rare and have unique viticultural and oenological char-
acteristics. The main variety of the island is ‘Assyrtiko’,
the best, according to many, white variety in the whole
Mediterranean basin, which in the peculiar soil-climatic
environment of Santorini has been perfectly adapted and
gives products with special characteristics. ‘Assyrtiko’ is
complemented by the two other basic white varieties of the
vineyard, ‘Athiri’ and ‘Aidan’, from the combination of which
the Designation of Origin of Superior Quality white dry
‘Santorini’ emerges. 70% of the areas are occupied by ‘As-
syrtiko’, 10% by ‘Athiri’, 8% by ‘Mantilaria’, 5% by ‘Aidani’
and the remaining 7% are non-Greek varieties together
with ‘Mavrotragano’, ‘Voidomati', ‘Vaftra’, ‘Chondostafida’,
‘Tragano’, which are red varieties. The difference in aver-
age acreage Yyields between white and red grape varieties
is a fact that explains the preference of growers for white
varieties and especially for ‘Assyrtiko’.

This work describes some of the most important
cultivated vine varieties of Santorini, such as ‘Asirtyko’,
‘Athiri’, ‘Aidani’, ‘Mandilaria’, ‘Maurotragano’ and the no-
tably characteristics of viticulture and winery in Santorini

‘ASYRTIKO’

The variety VitisVinifera L.c.v. Asyrtiko is considered
one of the most important and interesting. Greek native
white varieties and come from Kallisti in Santorini. It is
perfectly adapted to the volcanic soil of the island and
especially to its climatic conditions.

The factors that influence and shape the aromatic and
taste profile of a wine start from the vineyard and include
the soil and the microclimate (terroir) and reach the process
of vinification and maturation.

Young shoot: The form of tip of the Young shoot is
opened (001-7) with a dense density of prostrate hairs of
tip (004-7).

Young leaf: The color of the upper side is yellow (051-3)
with medium intensity of anthocyanin coloration (052-5)
and medium density of prostrate hairs between the veins
(053-5).

Shoot: lts attitude is semi-erect (006-3) and the dis-
tribution of tendrils on the shoot is discontinuous (016-1)
and the length of the tendrils is short (017-3).

Inflorescence: The sex of the flower is hermaphrodite
(151-3).

Mature leaf: The size of the leaf blade is small (065-3),

its shape of blade is pentagonal (067-3), and the number
of lobes is five (068-3). Anthocyanin coloration of the
main veins on the upper side of the blade is absent or
very weak (070-1). The shape teeth of the leaf on both
sides are rectilinear (076-2), with a short length of teeth
(077-3). The general shape of petiole sinus is open (079-
3) with the shape of base of the petiole sinus is V-shaped
(080-2). The density of prostrate hairs between the veins
of the lower side is intense (084-7) and the density of the
erect hairs in the main veins of the lower side is none or
very weak (087-1)

Bunch: Its size is medium (202-5), with medium density
(204-5)

Berry: Its size is medium (220-5), with a roundish shape
(223-3) and color of skin is green-yellow (225-1).

Phenological stages: The time of bud burst is the sec-
ond ten days of April (301) and the time of begin of berry
ripening is the first ten days of August (303).

‘AIDANI’

This is the variety, from which wines of superior quality
designation are produced.

Young shoot: The form of tip of the Young shoot is
opened (001-7) with a sparse density of prostrate hairs
of tip (004-3).

Young leaf: The color of the upper side is copper (051-6)
with medium intensity of anthocyanin coloration (052-5)
and none or very sparse density of prostrate hairs between
the veins (053-1).

Shoot: Its attitude is semi-drooping (006-7) and the
distribution of tendrils on the shoot is discontinuous (016-
1) and the length of the tendrils is short (017-3).

Inflorescence: The sex of the flower is hermaphrodite
(151-3).

Mature leaf: The size of the leaf blade is medium (065-
5), its shape of blade is pentagonal (067-3), and the number
of lobes is five (068-3). Anthocyanin coloration of the main
veins on the upper side of the blade is medium (070-5). The
shape teeth of the leaf on both sides are convex (076-3),
with a medium length of teeth (077-5). The general shape
of petiole sinus is closed (079-5) with the shape of base of
the petiole sinus is V-shaped (080-2). The density of pros-
trate hairs between the veins of the lower side is none or
very weak (084-1) and the density of the erect hairs in the
main veins of the lower side is dense (087-7)

Bunch: lts size is medium (202-5), with medium density
(204-5).

Berry: Its size is small (220-3), with a roundish shape
(223-3) and color of skin is green-yellow (225-1).

Phenological stages: The time of bud burst is the
first ten days of April (301) and the time of begin of berry
ripening is the first ten days of August (303).

‘MANDILARIA’

Variety, from which good quality red wines are made,
gives wines with a characteristic rich color and tannins.

It is a plant of great vitality, production and late
maturation.

Young shoot: The form of tip of the Young shoot is
opened (001-7) with a dense density of prostrate hairs of
tip (004-7).

Young leaf: The color of the upper side is copper yellow
(051-5) with medium intensity of anthocyanin coloration
(052-5) and dense density of prostrate hairs between the
veins (053-7).
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Shoot: Its attitude is horizontal (006-5) and the
distribution of tendrils on the shoot is discontinuous (016-
1) and the length of the tendrils is short (017-3).

Inflorescence: The sex of the flower is hermaphrodite
(151-3).

Mature leaf: The size of the leaf blade is medium (065-
b), its shape of blade is circular (067-4), and the number of
lobes is seven (068-4). Anthocyanin coloration of the main
veins on the upper side of the blade is absent or very weak
(070-1). The shape teeth of the leaf on both sides are convex
(076-3), with a short length of teeth (077-3). The general
shape of petiole sinus is lobes overlapping (079-7) with the
shape of base of the petiole sinus is V-shaped (080-2). The
density of prostrate hairs between the veins of the lower
side is very intense (084-9) and the density of the erect
hairs in the main veins of the lower side is medium (087-5)

Bunch: Its size is very large (202-9), with very dense
density (204-9)

Berry: Its size is large (220-7), with a roundish shape
(223-3) and color of skin is blue-black (225-6).

Phenological stages: The time of bud burst is the
first ten days of April (301) and the time of begin of berry
ripening is the first ten days of August (303).

‘MAYROTRAGANO’

Until a few years ago, the red variety with black and
crunchy berries - characteristics from which it got its name
- participated in sweet wines of Santorini, while at the same
time in danger of extinction. Today, it has become one of
the most talked about varieties for the production of red
wines and the future of this variety looks more auspicious
than ever, as it combines exoticism and uniqueness in a
special package! It has wonderful aromas, reminiscent of
fine Latin American coffee, tobacco and sweet red fruits as
well as strong tannins, which complement the rich, full of
mineral notes body of the rare, unusual wines of Santorini.

Young shoot: The form of tip of the Young shoot is
opened (001-7) with a medium density of prostrate hairs
of tip (004-5).

Young leaf: The color of the upper side is green with
bronze spots (051-2) with strong intensity of anthocyanin
coloration (052-7) and medium density of prostrate hairs
between the veins (053-5).

Shoot: Its attitude is horizontal (006-5) and the
distribution of tendrils on the shoot is discontinuous (016-
1) and the length of the tendrils is short (017-3).

Inflorescence: The sex of the flower is hermaphrodite
(151-3).

Mature leaf: The size of the leaf blade is small (065-3),
its shape of blade is pentagonal (067-3), and the number of
lobes is three (068-2). Anthocyanin coloration of the main
veins on the upper side of the blade is medium (070-5). The
shape teeth of the leaf on both sides are convex (076-3),
with a short length of teeth (077-3). The general shape
of petiole sinus is slightly open (079-4) with the shape of
base of the petiole sinus is U-shaped (080-1). The density
of prostrate hairs between the veins of the lower side is
weak (084-3) and the density of the erect hairs in the main
veins of the lower side is none or very weak (087-1)

Bunch: Its size is medium (202-5), with medium density
(204-5).

Berry: Its size is small (220-3), with a roundish shape
(223-3) and color of skin is blue-black (225-6).

Phenological stages: The time of bud burst is the

first ten days of April (301) and the time of begin of berry
ripening is the first ten days of August (303).

The cultivation of the vine is located geographically
mainly in the temperate zone, between 34 ° to 45 ° north
latitude and 31 ° to 38 ° south latitude. The climate has a
greater effect on the vegetation than the soil. In Santorini
the mean winter temperature is 12,3 ° C and the minimum
temperature in winter does not drop below zero, thus, the
winter is very mild and the spring without frost, which
favors the smooth development of the vineyard. Santorini
is located in the arid southeastern region of Greece, where
the main volume of rain is located in the five months
October-March and its average annual height is less than
400 mm. The relative humidity is extremely favorable for
the cultivation of vines in Santorini. The high atmospheric
humidity combined with the increase of temperature during
the day are a suitable environment for the development
of fungal diseases in plants, but in Santorini another
climatic factor, the meltemia, prevents the development
of diseases. From the volcano that in the 17th century BC.
shattered Kallisti, huge quantities of pumice and volcanic
ash were deposited that were deposited on the surface of
the island along with volcanic sand and pieces of solidified
lava. Therefore the soil of Santorini has as its parent rock
Theraic earth, which consists of pumice and black lava,
regardless of whether the deeper substrate consists of
limestone and slate, which were the pre-volcanic soils.In
terms of its mechanical composition, the soil of Santorini
is characterized as sandy, ie it has a light texture. The
soils of the island because they consist of volcanic ash
and porous pumice grains, have the ability to absorb and
retain water so the subsoil is compact and impermeable
to the roots of most plants, confined to a small layer of
topsoil. In contrast to non-volcanic soil of the island is
limestone, like all the other Cyclades, penetration of roots
is easier, just keep these territories little moisture, thus
of great importance for the vegetation on an island with
a long period of summer drought. All soils are saturated
with alkaline soils with a pH ranging from 7.20 to 8.90.
While on the contrary it has a low concentration of N
(nitrogen) as well as organic matter, while it is marginal in
P (phosphorus). The volcanic soil of the island of Santorini,
the lack of rain during the year, the fog coming from the sea,
the strong wind during the summer months as well as the
low-yield vineyards, 300 years old, seem to be some of the
unique characteristics in which these varieties grow. The
vineyards in this very poor in organic soil of the island, are
planted in a naughty way, with sparse, as a rule, planting
(half plants per acre than usual) and very small production
(from 1,500kg / ha to 3,500kg / ha sometimes up to 5,500
kg / ha). The cultivation of the vine in Santorini is done in
squares. In areas where the slope of the soil is steep, the
cultivation of the vine is done in terraces, ie they shape
the soil in levels to facilitate cultivation and reduce water
erosion. The planting distances of the new vineyards are
2.50 m on the line and 2.50 m from line to line. This then
allows the large gaps between the original plants to be
filled with new ones, with the use of cuttings (i.e. they
take the strongest vine of the plant with the most eyes
and leave it in the ground. The vineyards of Santorini have
not been affected by the phylloxera because of the unique
properties of its ‘terroir’, among which the volcanic soil,
which make the vine invulnerable to phylloxera. The root
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of the vine is the authentic, ancient. The stems are self-
rooted, they are not grafted on American subjects. Their
configuration is unique in the world and is called Santorini
bun (or wreath). This cup-shaped configuration is chosen
in small vineyards and in hot and dry climates or when
protection from the wind is required. Therefore, the vine is
given the shape of a cup and its trunk is kept short, so that
the vine takes advantage of both the heat and the humidity
of the soil. This configuration advocates the improvement
of the quality of the grapes, while keeping the cost low,
since it does not require pillars with wires and stakes
as the linear configuration vines have. This traditional
method in combination with the special ecosystem of
the island, have created wines of world class and fame,
the so-called white wines PDO Santorini. There are 10
wineries in Santorini today. Almost all wineries produce
wines with a Designation of Origin of Superior Quality and
are named Santorini. In the 70’s, the ‘Designation of Origin
of Santorini of Superior Quality’ was legally recognized
and the terms and conditions that the white wines of
Thira and Thirasia must meet in order to have the right
to circulate in market bottled with the name Santorini on
their label. Asyrtiko together with two other basic white
varieties of the vineyard, Athiri and Aidani results in Wines
of Designation of Origin (V.Q.P.R.D.). The white wines PDO
(protected designation of origin) produced from the grape
variety Assyrtiko, but also those white wines produced
from the varieties Aidani and Anthiri, the wines that ‘give
birth’ to Mavrotragano, the only variety of red grapes on
the island, the Vincento of sweet wines of ancient Greece,
while a special mention is worth of Nychteri, a wine made
mainly from overripe ‘Assyrtiko’ grapes that has remained
for some months in oak barrels. It was so named because
the harvesting and pressing of the grapes, mainly in the
past, became in dusk. In this category are two basic wines
of Santorini: white Dry known by the name (Callisto) from
‘Asyrtiko’ and white sweet known by the name (nightclub)
from ‘Assyrtiko’-‘Athiri’-‘Aidani’ grapes.

“Santorini Assyrtiko” (Dry White Wine, OPAP). A typical
dry wine from the versatile aromatic variety Assyrtiko that
was born and grows in the unique ecosystem of Santorini.
It shows a crystalline white-gold color, balance in taste and
pleasant acidity. from sensory study showed that wines
Assyrtiko Santorini gives basically citrus aromas, lemon
and white flowers citrate (Kechagia D., 2020)

“Santorini Nichteri” (Dry White Wine). For 3,500 years,
night has been named the famous wine of Santorini, which
is born at night. Evening vintage and pressing of grapes in
the early morning hours of the month of August. Its varietal
composition includes well-ripened grapes from Assyrtiko
with admixtures from Aidani and Athiri from vineyards
of high and medium altitude. Bright, with golden-green
highlights, fruity aromas and rich taste.

“Kameni” (Local Aegean Wine, Dry Red). Comes from
a combination of the exuberant Assyrtiko with the deep-
colored Mandilaria. Product of the combination of careful
fermentation and staying for several months in barrels
with a capacity of 225 liters. With a bright purple color,
this ambitious wine has an exuberant aroma, rich taste
and intense aftertaste.

“Ventema Erythros” (Dry Red Wine). The careful
vinification of the basic red variety of the island of Mantilaria
together with the small but important help of xenological
Santorini varieties gave us a red dry wine, complex and
pleasant, with deep ruby color and a deep ruby color, and
strong taste.

“Santorini Vinsanto” (Natural Sweet Wine from sun-
dried grapes, OPAP). From the combination of the strong
Assyrtikos and the fragrant Aidani, with a strict selection
of well-ripened grapes and following the original traditional
technique of the island, the sun-drying hot Aegean sun, the
slow course of natural fermentation and the long course of
maturation in oak barrels, this unique aromatic and tasty
peculiar sweet, dessert wine is produced. The orange-
yellow color with brown highlights prepares us for a special
wine. A wine with an unprecedented aroma, a combination
of spices, honey, raisins and aging aromas.

There are many problems with viticulture in Santorini,
some of the most important are: Lack of labor and
abandonment of the vineyard due to the tourist development
of the island. Small yields that result in small rural income
with bad weather conditions are a key problem. The
mechanization of agriculture on the islands is a really
difficult case and especially in places like Kallisti, where
the lot is fragmented, the lands are sloping and most of the
time without access. The existence of a large percentage
of stones of ferromagnetic composition of volcanic origin,
prohibits the easy use of motor excavators. Today, an
important event for the viticulture of Santorini is wine
tourism, as an alternative form of tourism that has gained
special momentum in recent decades and is proving more
and more as a travel trend worldwide.
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UcnbiTaHMA pa3niMyHbIX BapMaHTOB npenapaTuBHOM GOpMbl
CUHTEeTMYeCKoro ¢pepoMoHa XJIONMKOBOW COBKMU
(Helicoverpa armigera Hbn.)

B npoyecce pabomsi u3y4eHa u oyeHeHa ammparkmUuBHOCMb CUHMEeMUYeCK020 pepoMOHA XI0NKOBOU COBKU 8 3aBUCUMOCMU
om 0o3uposKu (3 u 2 M2) u cnocoba HaHeceHUs cMecu Ha ducneHcep, d Makxice NPoBedeHbl CPABHUMESIbHbIe UCNbIMAHUSA
3¢ppekmusHocmu 08yx B8apuaHmMoa pepoMoHHOU K1eedol /I0BYLWKU npu 0BYX BapUAHMAX HaHECeHUA S3HMOMO/102U4ecKo20
Kiled. B pe3ynemame ycma+osieHo, 4mo u3mMeHeHue cnocoba HaHeceHUs cMecu U 003UPOBKU KOMNOHEHMOB CUHMeMUYecKo20
¢epomMoHa @ 3adaHHbIX Npedesiax He 0KA3bIBaem CMamuCMUYecKU 3HA4YUMOR20 B/IUAHUSA HO ammMpPaKmMuBHOCMb GepoMoHHol
J10BYyWKU. 3ppekmusHocmb pepoMoHHOU Keeadol S10B8YUWKU HOBOU MOOUPUKAYUU 0KA3a/1aCb G0CMOBEPHO BbilLe NO CPABHEHUIO
¢ mpaduyuoHHoU 0eslbmoBUOHOU BHe 3a8UCUMOCMU 0M NJIOMHOCMU HAHECEeHHO20 KIleA.

KnioueBble cnoBa: xsionkoBas coBKa (Helicoverpa armigera Hbn.); cuHTeTUYECKMI (pepoMOoH; pepOMOHHbIE NIOBYLLKM;
BbIAIBNIEHNE Y MOHUTOPWHT; 3KoSlornYeckas 6e3onacHoCTb.

Ponomarev Vladimir Leonidovich, Kulakova Natalya Ivanovna, Nesterenkova Anastasija Eduardovna, Rastegaeva
Valentina Mikhailovna

FSBI All-Russian Center for Plant Quarantine (FSBI VNIIKR), 32 Pogranichnaya str., 140150 Bykovo, Moscow region, Russia

Field tests of different variants of preparation form of synthetic pheromone
of the cotton bollworm (Helicoverpa armigera Hbn.)

The attractiveness of synthetic pheromone of the cotton bollworm depending on the dosage (3mg and 2mg) and the method of
applying the mixture to the dispenser were studied and evaluated; comparative tests on effectiveness of two variants of pheromone
glue trap with two variants of applying entomological glue were conducted. As a result, it was found that changing the method of
mixture application and dosage of the components of synthetic pheromone within the specified limits does not have a statistically
significant effect on the pheromone trap attractiveness. The effectiveness of pheromone glue trap of new modification turned out

to be significantly higher compared to the traditional deltoid one, regardless the density of applied glue.
Key words: cotton bollworm (Helicoverpa armigera Hbn.); synthetic pheromone; pheromone traps; detection and

monitoring; environmental safety.

BBepneHue

XnonkoBas coBKa (Helicoverpa armigera Hbn.) -
LUMPOKO W3BECTHLIV BpeauTeSlb CeNbCKOro X03AMCTBa,
BCMbILLKM MacCOBOIr0 pa3MHOMKEHUA KOTOPOro perynsapHo
0TMEYaloTCA NPaKTUYECKN NMOBCEMECTHO B pPernoHax ero
06butaHunA. OcHOBHas 30Ha BPeAOHOCHOCTY XJIOMKOBOM
COBKM — TPOMUKM U CYBTPONMKM, e BpeauTens CrnocobeH
[JaBaTb 3a rof, 40 5—6 NOKONEeHWIN, 0OHAKO U B pernmoHax ¢
6oriee yMepeHHbIM KNMMATOM X/10MKOBas COBKa HaHOCUT
OrPOMHBIN YLLLEp6 noceBaM M NocagKaM OTKPLITOrO U 3a-
KpbITOro rpyHTa [1].

["yceHULbI XNOMKOBOW COBKM NPeACTaBAT 60/bLLYI0
0MacHOCTb AJ15 OBOLLHbIX, bax4eBbiX, 3epHOBbIX, 3epHO60-
60BbIX, TEXHUYECKMX, [EKOPATUBHBIX, NMN0A0BbIX, B 4acT-
HOCTW, 151 TOMATOB, KYKYpPY3bl, FOPOXa, COM, XJTONMYaTHUKA,
TabaKa, HyTa M MHOMECTBA APYrX SKOHOMUYECKMN BaMHbIX
CeSIbCKOX03ANCTBEHHBIX KyNbTyp. B Lies1oM e ryceHuubl
XJI0MKOBOW COBKM CMOCO6HbI BolIKapMnmBaTeeA Ha 120 pas-
NINYHBIX BUOAX PACTEHMIA, YTO NO3BOJIAET MOMYNALMM NEKO
BbIKMBATb Ha COPHAKAX B HEMOCPeACTBEHHOM 6/IM30CTU OT
cenbxo3yrogum [2, 3].

XnonkoBaA COBKa BXOOWT B KapaHTUHHbIE NepeyHn
pAda MeXOyHapoaHbIX opraHM3aLMin U CTPaH-TOProBbIX
napTHépoB PO (EC, EOK3P, OIRSA, CAHFSA, Typuuu,
Yunu, Mekcuru, I0AP) [1, 3]. PaHee xonkoBas coBKa
BXOAMNA B NepeYeHb KapaHTUHHbIX BpeaHbIX OpraHn3MoB
CCCP B KayecTtBe 0MacHOro BpeauTena cTpaTerMiyeckoro

CblpbA — XJTI0NYaTHMKa. B HacTosALLee BpeMsA BpeauTesib He
BxoauT B nepeyeHb KBO Poccuitckon Qepepavim B CBA3N C
OTCYTCTBMEM 60JIbLUMX NIOLLLAAeN Noa AaHHOW KySIbTYpOM,
0[HaKO B NOCNeAHNE MOl arpONPOMbILLIIEHHBIN KOMIEKC
BCE YalLle CTasIKMBaeTCA C (paKTaMu BCMbILLEK MAcCOBOMO
Pa3MHOMEHWA U, KaK ClieACTBME, MacCOBOM Bpe4OHOCHOCTM
XJ10MKOBOM COBKU He TOJIbKO Ha TPAAULIMOHHBIX TOMaTaXx,
XJ10MKE U KYKypy3e, HO U Ha NOOCONHEYHUKE, BUHOrpaae
[4-7], n03TOMY 3KOHOMMWYECKOE 3HAYeHME XJIONMKOBOM
COBKM «B 3MOXY MMMNOPTO3aMELLLEHUA» HE CHUMAETCA, a,
CKopee, BO3pacTaeT.

Ha tepputopum Poccuickon ®egepaLimm Bug akTUBHO
BPEAMT B JIECHOM M JIECOCTEMHOM 30HaX, MecTaMm — BrfoTb
[0 K0XKHOW rpaHuLbl Tanrn. Ha tore eBponenckon Yactm
Poccumn BpeguTens crocobeH gaBatb 2-3 MOSHOLEHHbIX
nokoneHuna B rod. Ha ceBepe xyionKkoBaA coBKa npepn-
CTaBAET CEPbE3HYI0 OMACcHOCTb A4J1A TeM/IMYHBLIX XO3ANCTB.

B 10¥KHbIX pernoHax MoKoJieHWA BpeauTena 4acTo
nepeKpbIBalOTCA, NIET NPOAOIKAETCA 00 OKTAOBPA—HOSA-
6pA. B cBA3M ¢ 3TMM OnA YeTKOro onpeaesieHna CPOKOB U
KPaTHOCTU XMMUYeCKMx 06paboToK HeobxoauMa cucTeMa
3¢ PEKTUBHOr0 MOHUTOPUHIA, OCHOBHBIM KOMMOHEHTOM
KOTOPOW TPAAULIMOHHO CHMTAIOTCA HEePOMOHHBIE NOBYLLKM
[4-7]. 3a CYET NoBLILLEHNA MPULLENBHOCTU U 3P PEKTUBHO-
CTV XUMUYECKMX 06paboToK HepoMOHbI NMO3BOAT MUHU-
MU3MPOBaTbL XMMUYECKOe BO3AENCTBME Ha arpoLLeHO3, COo-
KpaTUTb 06'bEM NPUMEHAEMbIX MHCEKTULIMAOOB Ha 40-70%,
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Puc. q)epOMOHHbIe KneeBsble JIOBYLUKK: @ - 1eN1IbTOBUOHAA, 6 - pOM6OBM,ﬂHaFI

Ta6nuua 1.0nbiT 1: cpaBHeHUe aTTPAKTUBHOCTM pa3NIMYHbIX BapuaHTOB NpenapaTuBHoM ¢popMbl, KpacHoaapckuii Kpai, 2018 .

Homep BapuaHTa

XapaKTepucTiKa npengopMmel

| Z11HDAL : Z9HDAL =85 : 15; 3 Mr; Hapy»Hoe HaHeceHu1e CMecu Ha aucneHcep (METOA «KyNaHMAx); AeNbTOBUAHAA JOBYLUKA
(3TanoHHbI /NPOMBILLNEHHbI/ BapUaHT)

Il Z1THDAL : Z9HDAL = 85 : 15; 2 Mr; HapyMHOe HaHeCeHM1e CMecu Ha AucrieHcep (MeTof «KynaHWA»); NenbTOBUAHAA NOBYLIKA

Il Z1THDAL : Z9HDAL = 85 : 15; 3 Mr; BHyTpeHHee BHeCeH1e CMeCH B AUCTIEHCEP (C NOMOLLbIO LIMPKLA); AeNbTOBUAHAA NOBYLLKA

TeM CaMbIM OLLyTUMO CHUXKaA 0TpULaTesIbHOe BO3AENCTBUE
OMacHbIX XMMUYECKNX BELLLECTB Ha OKPYHaIoLLYio cpeay U1
obecneynBan BbICOKOE Ka4yecTBO M 3KOMOMUYECKYlo 6e3-
OMAacHOCTb CeSTbCKOX03ANCTBEHHOW MPOAYKLMM, YTO 0CO-
B€eHHO Ba*HO Mpy peanunsaLyn KOHLEMLMM OpraHn4ecKoro
3emnepgenus [8, 9.

lMprMeHeHWe CUHTETUYECKIX GePOMOHHbIX NpenapaTos
TpebyeT 0T pabOTHMKOB arpoNPOMbILLNIEHHO0 KOMMIEKCa
rPamMOTHOMO M OCMbIC/IEHHOMO Moaxoda. Pe3ynbtaThl He
Bcerga 6bIBaloT 04HO3HAYHbIMU U BO MHOIOM 3aBUCAT OT
KBanMUKaLMKU CNeLmanncToB, OT Ka4yecTBa M BapuaHTa
npenapaTvBHON GOpMbI, MO3TOMY COBEPLLEHCTBOBaHME U
pa3paboTKa HoBbIX, 6osiee 3pdeKTUBHBIX GOpM OCTaeTcs
O[1HOM W3 aKTyanbHbIX 33434 PepPOMOHHOM NPaKTUKM.

MaTepMaﬂbl n Metobl

B onbiTax 6bi51 UCMOJIb30BaH CUHTETUYECKMIA NMOJI0BOM
GEepoMOH XJI0MKOBOW COBKU, NMPOM3BOAMMbINA OTAENOM
CuHTe3a U npuMeHeHus depoMoHoB OI'BY «BHUMKP»,
COCTOALLMM U3 OBYX HEO06XO0AMMBbIX U [JOCTAaTOYHbBIX KOMTIO-
HeHTOB: Z11-rekcapgeueH-1-anau Z9-rekcageveH-1-ana.

PactBop ¢epoMoHa (Z1 THDAL : Z9HDAL =85 : 15) Ha-
HOCWSIN Ha JMCreHcep, NPeACTaBNAoLWLMI cob0M NPo6KY U3
CUHen 6poMbyTUbHOM pe3unHbl NpomseogcTea KHP geyma
Pa3/IMYHbIMK Crocobamu: TPAAULMOHHBIM — MoMeLLan
JMcreHcepbl B Konby C pacTBOPOM U MepeMeLLnBan ux
[10 MOJIHOIO BMNUTLIBAHMA pacTBopa B Pe3unHy, UM BHOCA
3afaHHbIN 06bEM pacTBOpa MHOMBUIYANIbHO B Kadbli
JM1CMeHcep C MOMOLLbIO LUMpULA.

[enbToBNOHAA NOBYLUKA — 06LLEN3BECTHAA YHUBEp-
canbHasA 1 Hanbosiee YacTo NpUMeHAEMan KOHCTPYKLMA
LA 0T/I0BA YeLLyeKpbITbIX C MOMOLLbIO MOJIOBbIX aTTPaK-
TaHToB (TY 5456-001-71633631-2004) (puc., a).

Pom6oBuaHan nosyLuka (TY 72.11.13-080-04731278-
2018) aBnseTca MoandmKaLmen 4ebTOBUAHOW NOBYLLKK

¥ Mo BHeLLHeMy BuAy npenctaBnAeT cobon ABe crnasH-
Hble Y3KMMM KOHLAMKW NAacTUHbl U3 TaMUHUPOBAHHOI O
C OBYX CTOPOH KapToHa pa3MepoM 20 x 16 cM, KoTopble
pa3BopayuBaloTcs B pUrypy, HAaNnoMUHaOLLLY0 06 bEMHbIV
poMb (puc., 6). C BHYTpeHHel CTOPOHbI JIOBYLLIKM HaHeceH
3HTOMOOMUYECKUI KNer 418 GUKCaLLMM NOMMaHHbIX Hace-
KoMblx. [1noL,ab KNeeBo NOBEPXHOCTY paBHa NoLLaam
LBYX CMEHHbIX KI1eeBbIX BKNaAbILLen, 06bIYHO BXOAALLMX
B KOMMJIEKT AeNbTOBMAHOW NOBYLLKM. B BepxHeM pebpe
KOHCTPYKLMM UMetoTCA ABa 0TBepcTuA anameTpom 0,5 cM
[NA NoABeLUNBAHWA JIOBYLLIKW C MOMOLLLbIO NPOBOJIOKM.

Llensto Hawel pabomei boiso:

- CpaBHEeHMWe aTTPaKTUBHOCTM Pas/IMYHbIX JO31POBOK
CUHTETUYeCKoro depoMoHa (2 1 3 Mr) npu pasHbIX criocobax
HaHeceHWA pacTBopa (CHapyXu 1 BHYTPb AMCreHcepa) —
onbIT 1 (Tabn. 1);

- cpaBHeHue 3¢PEKTUBHOCTUN pa3HbIX BapuaHTOB
KNeeBOM NOBYLLUKM (0eNbTOBUAHON M pOMOOBUOHON) MpK
Pa3NnYHbIX BapuaHTax HaHeCeHWs Knea (CTaHZapTHOW u
[OBOHOM MNOTHOCTK) — onbIT 2 (Tabn. 2).

B onbiTe 1 66111 UCMOMb30BaHbI TOSIbKO CTaHAAPTHbIE
LeNbTOBUAHbIE NOBYLLKM, B OMNbITe 2 063 BapuaHTa no.y-
LUeK 6blnv NpUMEHEHbI CO CTaHAAPTHLIM HAHECeHWEeM KieA
(«YHWdneKe») v ¢ KneeBbIM C/I0EM OBOMHOM MSIOTHOCTY.

JToByLUKM BbIBELUMBANM Ha y4YacTKax, 3aHATLIX MO-
Bpe4aeMbIMU XJTONKOBOW COBKOW Ky/bTypamu, B nepunoa
néTta BTOpPOro (IeTHero) noKosieHna BpeauTena Ha me-
TaNIMYECKMX KOHCTPYKLMAX UM OepeBAHHBIX KOSbsX, a
TaKMKe Ha BETBAX OKPYrHaloLLel OpeBeCHO-KyCTapHUKOBOM
PacTUTENBLHOCTU, He NMOBPEHAAEMOM MYCEHULLIAMU COBKM, HA
BbicoTe 0,5 M Hag ypoBHEM MOYBbI, C y4€TOM PO3bl BETPOB,
Ha pacctoAHmMmn 10-15 M MerKay cocegHUMM NTOBYLLKaMMK,
YepeyA BapuaHTbI NMPUY pa3BeLLMBaHUM CNy4alHbIM obpa-
30M. [poBepKy NOBYLLEK, NOACHET MOMMaHHBIX HACEKOMBIX
1 3aMeHy KJ1eeBbIX BKNaAbILLeV NPOBOANAN, B 3aBUCUMO-
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Ta6nuua 2.0nbIT 2: cpaBHeHUe 3pPeKTUBHOCTU pasHbIX BapuaHTOB KneeBoii noByliKK, KabapauHo-bankapus, 2019 r.

Homep BapuanTa XapaKTepucTUKa npendopMbl

I Z1THDAL : Z9HDAL = 85 : 15; 3 Mr; HapyHOe HaHeceHue CMecu Ha aucneHcep (MEeToR «KynaHuA»); fenbTOBUEHAA JIOBYLLKA CO
CTaHOapPTHBIM COEM KAesl (3TaNoHHbIN /NpOMBILLIEHHBI/ BapKaHT)

I Z1THDAL : Z9HDAL = 85 : 15; 3 Mr; HapyHoe HaHeceHWe CMecu Ha gucneHcep (MeTo «KynaHuA»); [enbToBUAHaA NOBYLUKA CO
CNOEM Kned [BOMHOM MNOTHOCTH

1l Z1THDAL : Z9HDAL =85 : 15; 3 Mr; Hapy*Hoe HaHeceH e CMecH Ha aucneHcep (METOf «KynaHWa»); poMOOBMAHAA NOBYLUKA

v Z1THDAL : Z9HDAL = 85 : 15; 3 Mr; HapyHOe HaHeceHue CMecy Ha aucrieHcep (MEeToR «KynaHWA»); POMbOBMEHAA JIOBYLLKA CO
C/10eM Knesl 1BOMHOIA MNOTHOCTM

Tabnuua 3. PesynbTatbl N0NeBbIX UCTIbITAHUIA Pa3NIMYHBIX BapMaHTOB NpenapaTMBHON GOPMbI CUHTETUYECKOrO GepoMoHa
XNonKoBoiA coBkK, KpacHopapckui Kpai, 2018 r.

sovamons| - [l oo o006 8 e o oy e gesers

-1 1 3 5 9

I -2 6 10 12 28 14 7,09
-3 1 2 2 5
II-1 15 7 8 30

Il -2 7 9 0 16 20,67 4,67
-3 8 3 5 16
I11-1 8 2 6 16

1l I11-2 7 4 4 15 19,67 4,18
I1I-3 19 8 1 28

Ta6nuua 4. PesynbTatbl NonieBbiX UCMIbITAHMIA Pa3/IMYHbIX BapuaHTOB (epOMOHHbIX JIOBYLUEK ANA X/0MNKOBOW COBKM,
KabapguHo-bankapus, 2019 r.

KofnyecTBo 0TA0BMEHHbIX HACEKOMbIX 110 JaTaM,
BapuanT onbita | N noByLLKM 3K3. Wroro Eacggc”fﬁﬁpfoﬂ(’ymuﬁgg OlwumbKa cpefHero
23.08. 28.08. 13.09.

I-1 3 7 6 16
|-2 5 b 15
-3 8 5 8 21 19,4 1,63
|-4 10 5 7 22
I-5 7 9 7 23
-1 2 4 3 9
-2 3 b 4 13

I -3 2 3 4 9 14,4 2,60
-4 7 7 6 20
II-5 8 5 8 21
-1 12 9 10 31
-2 15 10 7 32

. -3 12 15 11 38 318 1,69
-4 13 7 10 30
-5 9 8 11 28
V-1 9 10 7 26
Iv-2 12 13 9 34

v V-3 16 10 9 35 29,4 2,11
V-4 12 10 5 27
V-5 6 9 10 25
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CTW OT MHTEHCMBHOCTM NeTa, O4MH pas 3a 5-10 gHen.

CraTuCTMYecKylo 06paboTKy AaHHbIX NPOBOAWAN
METO0M [ABYXDaKTOPHOIro AMCMNEepCUOHHOr0 aHanmsa,
peanusosaHHoro B [0 MS Excel (2016 r.). B tabnuuax npu-
BeAeHbl 06LLIMe 1 CPefHMe 3HaUEeHWA, @ TaKHKe CTaH4ApTHble
OLUMBKM cpedHMX. Pasnnuma oueHvBanu no t-Kputepuio
CTblofeHTa U CYMTanm CTaTUCTUYECKU 3HAYUMBIMU MpU
p <0,05.

PesynbTaThl M 06cyraeHune

Pe3ynbTaThl 0NbITOB NpeAcTaBneHbl B Tabs. 3 u 4.

Kak B1aHo no pesynbTataM onbita 1 (Tabn.3), Bce mc-
MblTaHHble BapWaHTbl NpenapaTuBHon GopMbl pepoMoHa
XJIOMKOBOW COBKM 0611a3aN1 [OCTaTO4HO BbICOKOM aTTpaK-
TMBHOCTbIO, NMPU CTaTUCTUYECKOM 06paboTKe [OCTOBEPHbIX
OT/IMYNIA MeKy BapuaHTaMu OWUCMEeHcepa BbIABUTb He
yOanocb, HA B OTHOLLEHUM [03MpoBKK (FdakT. = 0,28 <
Frabn. = 6,94; df = 2; P 3Hauenue = 0,7870), Hu B OTHO-
LUeHWM crocoba HaHeceHWst depoMoHHoM cMeck (FdaKT. =
2,07 < Frabn. = 6,94; df = 2; P 3HaueHue = 0,2409). Taknum
06pa3oM, BCe UCTbITaHHbIE BapWaHTbLl NPUFOAHbI 411 Bbl-
ABJIEHWA U MOHUTOPWHIa BpeAUTENSA B NOJSIEBbIX YCOBUAX
W, CnefoBaTenbHo, NPeanoYTeHe MOXeT ObiTb 0TAaHO
6osee NpaKTUYHOMY BHELLIHEMY CMOCObY HaHECEHNA CMEeCU.

Mpun 06paboTKe pe3ynbTaToB onbiTa 2 bbisa BbiABIEHa
CTaTUCTMYECKaA pasHULLA Me Iy OeNbTOBUAHON JIOBYLLIKON
1 pomboBuaHoN noByLuKo (FdakT. = 44,90 > Frabn. = 4,49;
df=1; P-3Hauenune = 0,000005) (tabn. 4). PomboBuaHasa
NOBYLLUKA MO YNOBUCTOCTA JOCTOBEPHO W CYLLLECTBEHHO
npeBocxoauna AenbToBUaHyo (Mo BCer BUOMMOCTH, 33
CYET BosbLLEN CTEMEHU «3aKPbITOCTU» KOHCTPYKLMM,
orpaHuYMBaloLLLER 4N1A BrieTeBLUEeN 6ab0UKM BO3SMOMHOCTb
BbIX0Ja) BHe 3aBUCMMOCTU OT KOJIMYECTBA HaHECEHHOMO
Knes. BnuaHue daKkTopa HaHeceHWs BOMHOMO C10f KieA
Ha JI0BYLLIKM He 6bino gokasaHo (F dakt. = 3,27 < F1abn. =
4,49; df = 1; P- 3HaueHne = 0,08916). YoBoeHue Konnyectsa
KNeA He NPUBOANIIO K YBENTUYEHWMIO YITOBUCTOCTH, 8, CKOpee,
HaobopoT — CoKpaLlano ynosbl. MpuunHo atoro bbina
[0CTaTO4HO BbICOKaA gHeBHaA Temnepatypa (+38-40°C),
KOTOpaA AepHanachk Ha NPOTAKEHUM BCEMO IKCMEPUMEHTA
(4To He ABNAETCA UCKIIOYEHNEM ONA lora eBpONencKom
yactn PO). B pe3synbTaTe U36bITOYHbIV CIIOM Knea NpocTo
CTeKan c MoBEPXHOCTM.

Takum obpasoM, poMbOBMAHAA NOBYLLKA OKasanacb
He ToNbKo 6onee TeXHONMOrMYHa (3a CYeT COKpaLLeHMs
TPYZ03aTpaT no c60pKe NOBYLLKM M 3aMeHe BKNaabILLei)
1 bonee rurveHnYHa (6narofapsa UCKIOYEHUIO KOHTAKTa
UCMOSTHATENA C KneeM), Ho U bonee apdeKrTUBHa.

3aKknioyeHue

MoneBble UCMbITAHWA Pa3sfMYHbIX BapUaHTOB Mpena-
paTMBHOM GOPMbI CUHTETUYECKOTO (EPOMOHA X/10MKOBOM
coBKM (Z11-rekcageLeH-1-anb n Z9-rekcageleH-1-anb
B cooTHoLleHun 85:15 n B gose cMecn 3 unm 2 Mr Ha
JM1CreHcep) NoKasanu ero BbICOKY 3¢dEeKTUBHOCTb BHE
3aBMCUMMOCTM OT crocoba HaHeCceHUA Ha [ucreHcep U3
6pOMOYTUBHOW Pe3UHBI.

HoBas, 6onee TexHonorM4yHas poMboBMaHas Kneesasd
NOBYLLUKA OKa3anacb 3¢¢deKTMBHee, YeM CTaHOapTHas
[ensToBMAHaA IOBYLLIKA, ClieoBaTesIbHO, HOBaA JIOBYLLKA
MOMeT ObITb YCMELIHO MCMoNb30BaHa AJ1A BbIABMAEHNUA U
MOHWUTOPUHIa XJIonNKoBoW coBKu (Helicoverpa armigera
Hbn.) B ycnoBmaAx cenbCKoXo3ANCTBEHHO0 NPOU3BOACTBA
B I0¥HbIX perMoHax eeponenckon yactu PO.
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MeToamKa oueHKU yHrMLMOHOro AeMCTBUA MPOMbILLIEHHbIX
necTULMAOB U NpenapaToB Ha OCHOBE PacTUTEJNIbHOIO CbipbA Ha
npuMMepe natoreHoB BUHoOrpaga KynbtypHoro (Vitis vinifera L.)

Copma Vitis vinifera L. socnpuum4ugel K pady epubHeix uHperyud, 8o3bydumenamMu Komopbix Asaalomca Plasmopara
viticola (Berk. & MA Curtis) Berl. & De, Elsinoe ampelina Shear, Alternaria, Aspergillus, Botrytis, Fusarium, Mucor, Phoma,
Penicillium, Pythium, Rhizopus, Trichothecium, Trichoderma, Verticillium u m.d. O0HUM u3 3¢ppeKmuBHbIX Memodos 3aujumel
pacmeHull om pumonamozeHos8 ABIAeMCA UCN0/Ib308AHUE XUMUYECKUX npenapamos, 00HaKo c/iedyem y4umeldame
HaKonsieHUe MOKCUYHbIX U ONACHBIX Belecma 8 oKpyicaloweli cpede U 8 caMmux pacmeHusx. He MeHee 8adicHbIM akmopom
npu 00/1208peMeHHOM UCNOJIb30BAHUU Necmuyudos ABIAeMCA $opMUPOBAHUEe Pe3uCMeHMHOCMU NAMo2eHO8 K OaHHbIM
sewjecmaaM. Yqumeleas 0aHHble 06cmoAmenscmaa, MHo2ue a2poxo3AUcmea NocmeneHHO nepexodam Ha bosiee 3Ko102U4Hble
Memodsl bopbbbl ¢ namoaeHaMu KynemypHbIX pacmeHud. B ceaA3u ¢ amum akmyaneHol 3adayel AsnAemca paspabomxa
3¢ppekmuasHol MemodUKU OUyeHKU pyH2uyuOHOU GKMUBHOCMU XUMUYECKUX NPOMbIWIIEHHbIX NPenapamos U pacmumesibHbiX
3KcMparkmoa. B daHHol pabome bbi1a ucciiedosaHa aHMUMUKPOBHAA GKMUBHOCMb PAGA KOMMEPYECKUX Necmuyudos, @ makice
pacmumeribHbIX 3KCMPAKMOo@. IKcnepuMeHmMsl Nposodusiucs Ha 2pube Alternaria solani K-100054, aelbpaHHOM 8 Kavecmae
ModesibHo20 pumonamozeHa, u Ha 08yx dudax 2pubos, Bbi0eneHHbIX C NOBEPXHOCMU NOPANCEHHbIX Y4ACMHKOB /IUCMbes
BUHO2pada KyslbmypHoz20. 1o pe3yibmamam 3KcnepuMeHmMOoB SMAHO/TbHbIe SKCMPAKMbI 4 BUO0B pacmeHUl NPOABUIIU HU3KYIO
@yHa2UYUOHYI0 GKMUBHOCMb KAK 8 OMHOWEeHUU M00esIbHO20 WMAaMMa, MaK U 8bi0esieHHbIX QUKUX WmamMMos. CyujecmeeHHbIX
omuyull 8 3HaYeHUAX MUHUMQTbHbIX UH2ubupyowux KoHyeHmpayul (MUK) u MUHUMareHeIX ¢yH2uYUOHbIX KOHUeHmpayul
(MOK) mpex a3xcmpakmog He abifsnieHo. CaMol HU3KoU aKMuBHOCMbI0 06/100a/1 3MAaHO/IbHbIU 3KCMPAKM MUKpobuomel
neperpecmHonapHot (MUK > 2500 MKa/m1) no omHoweHuto K 08yM BUOaM Bbl0es1eHHbIX QUKUX WMaMmMoa 2puboa. O0HaKo 8 mo
Jice 8peMA OaHHbIU SKCMPAKM NOKA3as1 bosiee BbICOKYI0 GKMUBHOCMb NO OMHOWeHUIo K ModesibHoMy 2puby Alternaria solani
K-100054 (MVIK - 625 MKa/Mi1). BbicoRyio pyH2uyudHyio u @yHaucmamu4ecKyio aKmuBHOCmMU NPoAs/Aa npenapam “Maxkcum” ¢
delicmayouwjuM eujecmsoM ¢1y0uoKCoHUs 071 0boux duKkux wmammos (MUK - 0,97 MKe/mn 0na oboux sudoas epubos, MOK
- 3,125 Mre/mMn u 12,5 mxe/mn ona V, u V, coomsemcmaeHHo) u ModesibHozo suda 2puba Alternaria solani K-100054 (MUK -
0,78 Mra/mMn, MOK - 6,25 mra/mn). Haubonee Huskaa apdexkmusHocme Habsodanace @ ciyydae ¢yHauyudos “Premis 200" u
“©Oumonexaps”. Mpenapamer “Yausepcan” u “Kapamba” umenu cpedHue noKazamesu akmudHocmu. AHao2u4Hsle daHHele MUK
u M®K ycmaHosieHbl makice 8 cy4ae ModesibHo2o pumonamozeHa. TaKuM 06pa3oM, 0718 O4eHKU PyHauyuoHoU aKmusHoCcmuU
npenapamos pas/iuyHo20 COCMABA 8 OMHOWEeHUU GuMonNamo2eHo8 BUHO2Pa0a Ky/lbMypHO20, 3pPeKmuBHbIM MOJeTIbHbIM
obvekmoM AsnsemcA epub Alternaria solani K-100054.

Kniouesble cnoBa: GyHruumapl; GyHrMUMOHAA aKTUBHOCTL; PacTUTESIbHbIE SKCTPaKTbI; GUToNaToreHsl; Bo36yautenu
60n1e3Heit BUHOrpaaa.
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Methodology for assessing the fungicide effect of industrial pesticides and
preparations based on plant raw materials on example of pathogens of
cultivated grapes (Vitis vinifera L.)

Varieties of Vitis vinifera L. are susceptible to a number of fungal infections, the causative agents of which are Plasmopara
viticola (Berk. & MA Curtis) Berl. & De, Elsinoe ampelina Shear, Alternaria, Aspergillus, Botrytis, Fusarium, Mucor, Phoma,
Penicillium, Pythium, Rhizopus, Trichothecium, Trichoderma, Verticillium, etc. One of the effective methods to protect plants
from phytopathogens is the use of chemicals, however, the accumulation of toxic and dangerous substances in the environment
and in plants should be taken into account. An equally important factor in the long-term use of pesticides is the formation of
resistance of pathogens to these substances. Given these circumstances, many agricultural enterprises are gradually switch-
ing to more environmentally friendly methods of combating pathogens of cultivated plants. In this regard, an urgent task is to
develop an effective methodology for assessing the fungicidal activity of chemical industrial preparations and plant extracts. In
this work, the antimicrobial activity of a number of commercial pesticides, as well as plant extracts, was investigated. The experi-
ments were carried out on the fungus Alternaria solani K-100054, selected as a model phytopathogen, and on two types of fungi
isolated from the surface of the affected areas of the leaves of cultivated grapes. According to the experimental results, ethanol
extracts of 4 plant species showed low fungicidal activity both against the model strain and isolated wild strains. There were no
significant differences in the values of minimum inhibitory concentration (MIC) and minimum fungicide concentration (MFC) of
the three extracts. Ethanol extract of the cross-paired microbiota (MIC > 2500 mcg/ml) had the lowest activity in relation to two
types of isolated strains of epiphytic fungi. However, at the same time, this extract showed higher activity in relation to the model
fungus Alternaria solani K-100054 (MIC - 625 mcg/ml). The preparation Maxim with the active substance fludioxonyl showed
high fungicidal and fungistatic activity for both wild strains (MIC - 0.97 mcg/ml for both types of fungi, MFC - 3.125 mcg/ml and
12.5 meg/ml for V, and V,, respectively) and the model species of the fungus Alternaria solani K-100054 (MIC - 0.78 mcg/ml,
MFC - 6.25 mcg/ml). The lowest efficiency was observed in the case of using fungicides Premis 200 and Phytolecar. The prepara-
tions Universal and Karamba had average activity indicators. Similar data of MIC and MFC were also observed in the case of a
model phytopathogen. Thus, to assess the fungicide activity of preparations of various compositions against phytopathogens of
cultivated grapes, an effective model object is the fungus Alternaria solani K-100054.

Key words: fungicides; antimicrobial activity; plant extracts; phytopathogens; causative agents of grape diseases.
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BeepneHue

CopTa KynbTypHoro BuHorpaga Vitis vinifera L. npen-
CTaBNAT 60MbLUYI0 LLEHHOCTb C KOMMEPYeCKoN TOYKM
3peHUA, TaK KaK OT/IMYAIOTCA BbICOKOKA4YeCTBEHHbIMMU
nnoJamu, KoTopble CoAepraT 60/bLLIoe YACIO pasHOO-
6pasHbIx nonesHbix BewecTs. CoBpeMeHHaA KOHLenumnA
cTabunbHOro NPoV3BOACTBA BUHOrPaAa OCHOBaHA Ha CTpa-
Termm GopMm1poBaH1A BbICOKOMPOAYKTUBHBIX YCTOWYMBBIX
amnenovueHo30B [1]. 0gHaKo B HacTosALLee BpeMA 04HOM U3
npobneM BUHOrpadapcTBa ABMAETCA pocT 3a60/1eBaeMoCTH
¢uTonaToreHamu, KoTopble Yalle BCero npencTaBieHbl
rPUOHBIMU MHbeKUMAMM [1-3].

CocTaB rpuboB Ha BUHOrpagHo 103e pa3HoobpaseH
n BKNodaeT go 30 Buaos us podos Alternaria, Aspergillus,
Botrytis, Fusarium, Mucor, Phoma, Penicillium, Pythium,
Rhizopus, Trichothecium, Trichoderma, Verticillium wn
1.4. Hanbonee pacnpocTpaHeHHbIMU BUAAMU TPUOHBIX
MaToreHoB, KOTOPbIE BCTPEYANMCh NMOCTOAHHO U 6bInK Jo-
MUHUpYloWwmMK, aenanuce Plasmopara viticola (Berk. &
MA Curtis) Berl. & De, Elsinoe ampelina Shear, Alternaria
tenius, Trichothecium roseum, Penicillium sp., Botrytis
cinerea, Phoma sp. [4].

MposBneHWe anbTepHapMo3a Ha IUCTbAX HaYMHaeTCA
C NOABNEHWS CBET/IbIX MATEH C XapaKTepHbIM HEKPO30M
B LieHTpe, KOTOpble NOTOM TEMHEIOT U BO BaHYyt0 Mo-
ro4y MOKPbLIBAIOTCA HaneToM niofoHoLeHnsa rpuba. Ha
3penblx Arofax 3aboneBaHne NpoABAETCA XapaKTePHbIM
CBET/IbIM METaNIMYECKUM bneckoM. [pub passuBaeTcaA Ha
pasHbIx cybcTpartax, KocMononuT. [1o HeaBHero BpeMeHu
BuA Alternaria alternata nosclogy B MMpe coobLuanca Kak
06bIYHbBIA CanpOGUT UM paHeBOW MapasmT, CNocobHbIN
pa3BMBATbCA Ha MOBPEMAEHHBIX TKAHAX, B TOM YncCe U
Ha YepeHKax NpV1BOA M NOABOSA KaK Ha 3Tarne 1x XpaHeHus,
TaK 1 B Nepuop Npov3BOACTBA MPUBUBOK U NpU CTpaTUdU-
Kauum [1].

B kavecTtBe Bo36yauTeneit ansTepHapro3a yKasbiBaoT
BUabl p. Alternaria — A. alternata (Fr.) Keissler, A. tenuis-
sima (Fr.) Wiltsh., A. vitis Cav.; knacc Deuteromycetes,
noaknacc Hyphomycetales. Teneomopda — Clathrospora
diplospora (Ell. et Ev.), C. elynae Rab., Pleospora infectora
Fuck. [5].

XuMmnyecKknin MeTo 60pbbbl C NaToreHHoM MUKpodo-
POV Ha BCeX 3Tanax TeXHONOMMYECKOr 0 LiMKNa BblpaLlyvBa-
HWA BUHOrpaaa ABNAETCA Hambonee pacnpocTpaHeHHbIM.
OfHaKo ofHOM M3 cepbesHbIX NpobieM coBPEMEHHOMO
MeTo[a 3alUUTbl pacTeHU ABNAETCA pasBUTUE pesu-
CTEHTHOCTM (MPUOBPETEHHON YCTOMYMBOCTH) Y BpeaHbIX
OpraHvM3MoB K nectuumaaM. HemsbexHbIM cneacTemeM
PE3UCTEHTHOCTW CTAHOBMUTCA YBE/IMYEHWE 403 NECTULMAOB
M KPaTHOCTb XMMUYeCKMX 06paboToK W, KaK cneacTeume
3TOro, HapyLueHue arpobuoLEeHOTUYECKX OTHOLLIEHWH, YTO
BeZET K BCMbILLUKaM pasMHOMEeHUA BpeaHbIX BUOOB. Ecin
npoLiecc popMUPOBaHWA Pe3UCTEHTHOM NOMNYNALMM BOBpe-
Mf He NPeKpaTUTb, OH MOMET NPUBECTU K MOJHOW NoTepe
3bdeKTUBHOCTM NpenapaTos, 60/1bLLIOMY 3KOHOMUYECKOMY
yLLep6y, a TaKKe K 3arpA3HeHuIo OKpYyrHKatoLLeit cpenbl [6,
7]. Pa3BuTHe pesnCTEHTHOCTW CBA3aHO C npucnocobne-
HWUEM OpraHWM3MOB K OENCTBUIO PasfiMyHbIX BUOTUYECKUX
1 abMOTUYECKUX HAKTOPOB, B TOM YKCIE U K XUMUYECKUM
coeMHEHUAM. 3TO CIIOMHbIA FEeHETUYECKUIA NpoLiecc, B
X0fie KOTOPOro NoJ BO34eNCTBMEM NecTULMAA 60MbLUMH-
CTBO HOpPMaJibHbIX LUTAMMOB NornbaeT, a MHAMBUAYaNbHO
YCTONUMBbIE, KOTOpbIE ABMAIOTCA MyTaHTaMU C U3MEHEH-

HbIMX BMOXMMUYECKUMU MpoLLeCCaMuy U CyLL,eCTBOBaNM
B NOMyNAUMU 0O NPUMEHEHUA NeCTULMAA, BbIFKUBAOT U
pasMHorKatoTeA [7, 8].

B HacToALLee BpeMA ONA pelleHnA OaHHbIX Npo-
6nem paspabaTbiBaloTCA HOBble BUAbI KOMMEPYECKMX
NecTULMAHBIX NPenapaToB ¢ NoAbopoM 6osiee aKTUBHbIX
LEeNCTBYIOLLMX BELLECTB, a TaKMHe NOCTeNeHHbIN nepexon
K 6MONOrn4ecKMM cpecTBaM 3aliuThbl, B TOM YuC/e U
MCMONb30BaHMe PaCTUTENBHBIX SKCTPAKTOB, UMEIOLLMX B
CBOEM COCTaBe 6MOMOrMYECcKM aKkTUBHbIe BelecTBa. OT-
[enbHaA npobnema cBA3aHa ¢ OLLEHKOM UX IGPeKTUBHOCTH
B OTHOLLIEHUM OUKUX LUTAMMOB.

Llene daHHo20 uccnedosaHus cocTonna B paspaboTke
METOUKMN OLLEHKN GYHMULMOHOM aKTUBHOCTU XMMUYECKM
CUHTE3MPOBAHHbIX COeAMHEHUI U PaCTUTENBHBIX SKCTPaK-
TOB C UCMONb30BaHWEM MOJENBHOMO LWTamMMa ¢uTonaTo-
renHa Alternaria solani K-100054.

MaTepMaﬂbl 1 MeTobl

O6pasubl BUHorpagHom no3el Vitis vinifera L. cobpaHbl
B Hauane anpenna 2021 roaa B loHobeperkHol 30He KpbiMa
B ¢unuane xo3naictBa «MaccaHgpa» 1 npefocTaBneHbl
HaM cneumanucTamMn «Bcepoccuinckoro HauMoHanbHOro
Hay4YHO-MCCef0BaTENIbCKOMO MHCTUTYTa BUHOMPaaapcTBa
n BuHogenua «MAFTAPAY» PAH». C noBepxHOCTV UCTLEB
BMHOrpafa BblAeneHbl 2 BUAA aNnUTHbIX rprboB (nanee
V, nV,). lNepBryHoe BblaeneH1e NPoM3BoAMSIN Ha NIOTHON
nuTaTenbHow cpefe Yaneka, 3aTeM HapaLLmBanu bromaccy
YMCTOW KyNbTypbl Ha cpede KIA (KapTodenbHO-rIoKO3HbIN
arap). B kavectBe MofenbHoro ¢putonatoreHa 6oin Bbi-
6paH rpub Alternaria solani K-100054, nony4eHHbIN 13
BcepoccumncKom KonnekumMmn MukpoopraHnuaMoB MHCTUTyTa
6uoxumMum 1 dGusmonorum MMKpoopraHusmos um. I.K.
CKpabuHa — obocobreHHoe noppasgeneHve Oefepans-
HOr0 FoCy0apCTBEHHO0 610 AHKETHOI 0 YUpEHKAEHUA HaYKM
«DepepanbHbIi UCCNenoBaTeNbCKUM LeHTP «[TyLMHCKNIA
HaY4YHbIN LLEHTP 6MONOrUYecKnX UccnedoBaHui Poccuin-
CKOW aKafleMUn HayKo.

B KayecTBe 06bEKTOB MCCe[0BAHUA UCNONb-
30BaJiN 3KCTPAKTbl PACTEHUN CYLIEHWULbI TOMNAHON
(Gnaphalium uliginosum L.); MoMeBesbHMKa 06bIKHOBEH-
Horo (Juniperus communis L.); beccMepTHUKa necyaHoro
(Helichrysum arenarium (L.) Moench); apoHuu YepHonog-
Hom (Aronia melanocarpa (Michx.) Elliott); MMKpo61OTbI
nepexpecTHonapHov (Microbiota decussata Kom.), a Take
KOMMepyecKue nectuumabl: “Makecum” (Syngenta) ¢ gen-
CTBYIOLLIMM BeLLLeCTBOM ¢yamorcoHun; “Kapamba” (BACO
Arpu-TNpoaykumnon CAC) ¢ gencTeyoLWMM BeLLeCTBOM
MeTKoHa30/; “Premis 200" (BACO Arpu-MpoayKumoH
CAC), conepraLlmii TpuTMKoHason; “Outonekapb’ (Jiangsu
Agrochem Laboratory Co. Ltd.), uMmeloLLMIA B CBOEM coCTaBe
dnytpuadon; “Yuueepcan” (Sunrise Chemicals Co. Ltd.) ¢
LeVICTBYIOLLMM BELLLeCTBOM TebyKaHa3o/.

BbicyLLEHHbIe pacTeHNA M3MenbYanu B MOPOLLIOK C pas-
MepoM Yactuy, 0,2 - 0,5 MM Ha nabopaTopHOM MenbHULE U
MPOBOAMIIM 3KCTPaKLMIo NyTem Mauepaum [10]: nopoLuok
(20 r) aKkcTparupoBanu ¢ ucrnonb3osaHueM 70% 3TaHona
B NpenBapuTenbHO NpoayThle MHEPTHLIM ra3oM (aproH)
KPYrfo[0HHbIe KOMBbI, UCMONb3YsA COOTHOLLEHWE CYXOM
Macchl K pactBopuTento (1:8); nepeMerumsanu npy 500 06/
MWH C MOMOLLIbIO aBTOMAaTUYECKOW MarHUTHOM MeLlanku
npu Temnepatype 45°C B TeyeHue 1,5 yacoB BHanu ot
NPAMbIX CONMHEYHBIX Jyyelt. CynepHaTaHT, NoslyYeHHbIN B
pesynbTaTe 3KCTPAKLMK, LeHTpUdYrvpoBanu Ona oca-



50 BUHOTPAOAPCTBO MW BUHOOEJIME. C6OPHMK Hay4YHbIX TPYAOB
Tabnuua 1. OyHrUuMAHaA aKTUBHOCTb 3TaHONBHBIX PACTUTENbHBIX IKCTPAKTOB
; Pr— v, v, Alternaria solani K-100054
HETpaKTH KOHLieHTPaLA, % MUK, Mkr/Mn | MOK, Mkr/mn |MUK, Mir/mMn|MOK, Mxr/mn|{ MUK, Mkr/mn|MOK, MKr/mn
CyweHuua TonAHaA 1 1250 2500 1250 >2500 1250 1250
BeccMepTHIK necyaHbIn 1 1250 >2500 1250 2500 1250 2500
MwKpobuoTa neperpecTHonapHas 1 >2500 - >2500 - 625 2500
MoKeBenbHIK 0BbIKHOBEHHbI 1 1250 2500 625 >2500 1250 2500

LEeHVA KpYNHbIX YacTuL, 1 B3Becu, UNILTPOBaNM Yepes
OyMarHbI GUALTP BLICOKOM MNOTHOCTU C MNOPUCTOCTbIO
0,22 MKM. JKCTPaKT KOHL,EHTPUPOBANM Ha POTOPHOM MC-
naputene npu Temnepartype 35-37°C u gaenexnu 6,7 mbap.
IKCTPaKTbI XpaHUY B MEQULIMHCKON MOPO3WITbHOM KaMepe
npu -35°C onA ganeHenwmx aHanv3oB. [1nA aHanu3a Ha
GYHrMLMAOHYI0 aKTUBHOCTb BbICYLLIEHHbIE IKCTPaKThI Nepe-
pacTBopanun B auMeTuncynbporkcuge (OMCO) [9, 11].

MpoMbiLLIIEHHbIE NpenapaThl 418 SKCNePUMEHTOB TaK-
e pacteopanum B [IMCO. PacueT ncxoaHbIX KOHLEHTpaLuiA
06pasL,0B NPOM3BOAWICH MO CYXOMY BELLLECTBY - AR IKC-
TPaKTOB M MO COLEPHaHMI0 LeNCTBYIOLLEr0 BELLECTBa - B
QYHrMUMOHBIX NpenapaTax.

OYHIrUCTaTUYECKYI0 AKTUBHOCTb 3KCTPAKTOB U3MepANU
METOOM CepUIHbIX pasBedeHui [12] B KapTodenbHo-
FMIOKO3HOM 6ynboHe (KI'B). B Karayio Npobupky ¢ aKc-
TPaKTOM M3BECTHOM KOHLIEHTPaLMK NMOMeLLann KycoveK
muuenua rpubos. Mocne MHKYO6MpOBaHMA NPOBOAUIU
OLLEHKY M3HeOeATeNIbHOCTU MUKPOOPraHU3MOB BU3Y-
arnbHO W YCTaHaBNMBANM MUHUMAJBHYIO KOHLIEHTPaLMIo,
CroCcoBCTBYIOLLYIO MPEKPALLIEHMIO POCTa KyNbTypbl 6e3 ee
rMbenn - MUHUMasnbHas MHIMBUPYIOLLAA KOHLEHTpaLMA.
MUHMMaNbHYI0 KOHLLEHTPALMIO, MPY KOTOPOM MPOUCXOAN-
na rubenb rpuboB CUATANU MUHUMASbHOM GYHrULMOHOM
(MOK). Ona onpeneneHns MUHUMANbHbBIX QYHMULMAHBIX
KOHLLEHTPaLWM 3KCTPaKTa B YaLLiku [eTpu ¢ arapusoBaHHOM
nutatenbHoi cpegoit (KFA) npu nomolum 6axkTepuoo-
rMYecKom NeTnu Ho6aBAANMN KYCOYKM MULLENUA rpubos,
B3ATbIX U3 BCeX NPOo6UPOK 6e3 BuauMoro pocta. B KayecTse
KOHTPOJIA UCNONb30Banu NPoBUPKK, COAEpHKaLLIMe TOMbKO
nuTaTenbHble cpedpl. IHKybMpoBaHWe aHann3npyembix
06pasL,oB NpoBoAMNK B TepMocTaTe npu 26 °C B TeyeHue
7 cyTOK. PocT MMKpOOpraHM3MoB onpefensasiv BU3yassHo.
Bce aHanu3bl npoBoannaun B Tpex noBTopHocTAX [11]. AHa-
NOrMYHO oLeHMBanach 3PPeKTUBHOCTb MPOMBbILLIEHHbIX
npenaparTos.

Pe3ynbTathbl 1 06cy:aeHune

B 1abn. 1 npeacTaBneHbl pesynbTatel GyHrMLMOHON
aKTUBHOCTU PacTUTENbHbIX 3KCTPAKTOB B OTHOLLUEHUU
[BYX BU0B BblA€NeHHbIX NaToreHoB 1 MOAENbHOMo rprnba
Alternaria solani K-10005. Hanbonee H13KaA akTUBHOCTb
BbIFIBNEHA Y 3KCTPaKTa MUKPOBMOTLI NepeKpecTHoNapHoN,
He BblI3bIBABLUMM WHIMOMPOBaAHUA pocTa HU OQHOMO U3
[BYX BUOOB AMKMX WTaMMoB rpmbos (MUK > 2500 MKr/
mi). YyTb 6051€€ BEICOKaA aKTUBHOCTb Haboganock B 0T-
HOLLEHMM V, Y IKCTPaKTa MOMHKEBEbHUKA 06bIKHOBEHHOT O
(MUK - 625 MKr/mMn), ogHako MOK y maHHOro aKcTpaKkTa
ABNANOCh A0NbHO HU3KMM. [TokasaTtenn MUK n MOK Bcex
06pasL0oB MMeNN He3HaUUTesbHble OTMYMA, 3QdeKTHB-

HOCTb PacTUTeSIbHbIX 3KCTPAKTOB HELOCTAaTOYHO BbICOKA.
Mo oTHoLeHWI0 K MofenbHOMY ¢uTonaToreHy Alternaria
solani HaunyyLLNIA pe3ynbTaT BbIABMEH Y SKCTPaKTa MUKpPO-
6voTbl nepexkpectHonapHoi, MUK KoToporo coctasun
625 MKr/Mn. B cnydae ocTanbHbIX IKCTPAKTOB OTMEYeHbI
He3HauuTesIbHble MHrMbUpYIoLLMe U GYHMULMAHbIE aKTUB-
HOCTW, KOTOPbIE CXOMM CO 3HAYEHWUAMMU, BbIABNEHHBIM /1A
BblAeNeHHbIX 3NUPUTHBIX rpnbos V, n 'V,

B 1abn. 2 nokasaHbl pesynbTathl yHrULMOHOM aKTUB-
HOCTU MPOMBILLSIEHHBIX MPenapaToB B OTHOLUEHWUW ABYX
BWOB Bble/IEHHbIX MAaTOreHOB, a TaKHe MOAESIbHOro
¢utonatoreHa Alternaria solani K-10005. bonee Bbicokasn
aKTVMBHOCTb 3aMKCpoBaHa a/1s npenaparta “Makcum”, roe
MWK coctasun 0,097 MKr/mMn ana oboux BuaoB rpubos V,
nV,, 00HaKo GyHrMumMaHaa akTMBHOCTb B OTHOLLEHNUM V,
ABnAnack 6o1ee HU3KoWM No cpaBHeHMIo ¢ V, 1 paBHa 3,125
MKI/Mn 1 12,5 MKr/Mn 4nA nepBoro 1 BTOPOro nartoreHa
COOTBETCTBEHHO. IPPeKTUBHOCTL PyHrMumaa “Kapamba”
6blNa B HECKOMBKO Pa3 HUMKE: MHIMOMPYIOLLME KOHLeH-
Tpauwmu pasHbl 3,75 MKr/Mn v 7,5 Mkr/mn gna V, n 'V, co-
OTBETCTBEHHO, a 3Ha4eHuAa MOK BapbupoBanu B npegenax
30-60 MKr/Mn gna aByx rpubHbIX natoreHoB. Mpenapartbl
“Premis 200" 1 “Outonexkapb” He oKasblBanu GyHruuna-
HOro JeNCTBUA B U3YYeHHbIX KOHLEHTpauuAx. PasHuua B
3HaveHuAx MUK Habnoganace nuwe y “Premis 200" 50
MKr/Mn B cnyyae V; 1 100 MKr/mn - V,. NpoMbILLeHHbI
GyHruumn “Yunsepcan” nMeeT cpefHMe MoKasaTenn ak-
TMBHOCTM MPOTUB [BYX BUOOB BblAeNeHHbIX rpubo., roe
MWK coctaBun 15,5 MKkr/mn, MOK - 250 Mxr/Mn gna V,, B
TO BpeMsA KaK B oTHowweHuun V, 3HaveHne MUK coctaBnana
62,5 MKkr/mn, MOK - 125 mkr/mn. ns MogensHoro gputona-
ToreHa Alternaria solani HaunyyLMA NoKasaTesnb OTMeYeH
AnAa npenapata “Makcum”, MUK Kkotoporo - 0,78 MKr/mn.
MpoMblwneHHble npenapatbl “Kapamba” n “YHueepcan”
TaKMe UMesIN BbICOKMe MHrMbupyloLLme akTuBHocTM (MUK
- 15 MKr/mn 1 31,2 MKr/Mn cooTBeTCTBEHHO). B Lieniom,
Mosy4YeHHble NMoKasaTesi aHTUMUKPOOHON aKTUBHOCTU
A9 BblAeneHHbIx natoreHos V, 'V, u MogenbHoro rpuba
Alternaria solani He UMenKn CyLLECTBEHHBIX Pas3nnyni.
CreneHb 3Q$EKTUBHOCTU NPOMbILLNEHHbIX NECTULMA0B
COXpaHuach Kak AnA BblOeneHHbIX ANUPUTHbIX rpr6oB,
TaK 1 AnA ModenbHOro gutonatoreHa.

AHanv3upyemble NPOMBbILLIEHHbIE NpenapaThbl UMeT B
CBOEM COCTaBe AeCTBYIOLLME BELLLeCTBA LUMPOKOro Crek-
Tpa genctaus. OyHrvumasl “Makeum”, “Kapam6ba”, “Premis
200" n “OutoneKapb” 3anABNeHbl B KayecTBe npenapata
LNA 3alWWTbl 3epHOBBIX KYNLTYP OT MPUOHBLIX MHEKLIMI;
“YHuBepcan” - 4nA 3alUuTbl BUHOrpaaa oT omamyMa. Len-
CTBYIOLLe€ BELLLECTBO (yAMOKCOHMI B COCTaBe PyHruumaa
“MaKcuM” nposBnAn 60nbLUY0 GYHMULUOHYI0 aKTUBHOCTb
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Tabnu ua 2. QYHFMUMAHHH AKTUBHOCTb NPOMBbILLJIEHHbIX NpenapaToB

o y— v, v, Alternaria solani K-100054
A KoHuieHTpaLuA, % MUK, Mkr/Mn | MOK, Mkr/Mn | MUK, Mkr/mn | MOK, Mer/ma | MUK, Mer/Mn | MOK, MKr/mn
Makcum 0,01 0,097 3,125 0,097 12,5 0,78 6,25
Kapamba 0,024 375 30 75 >60 15 60
Premis 200 0,04 50 >500 100 >500 100 500
Outonekapb 0,05 62,5 >500 62,5 >500 125 125
YhuBepcan 0,1 15,6 250 62,5 125 31,2 125

B OTHOLLIEHWM ABYX BULOB BblAeNeHHbIX NaTOreHOB BUHO-
rpaga B cpaBHEHWM C TebyKaHa30/10M, KOTOPbIN BXOOUT B
cocTaB “YHMBepcana’, TaKKe, Kak U METKOHAa30/1, comep-
¥Waluincs B npenapate “Kapamba”.

BbiBogb!

B KauecTBe MOAENbHOMO LUTaMMa AnA OLeHKU GyHrv-
LMOHOW aKTMBHOCTM MPOMbILLSIEHHBIX XUMUYECKUX Npe-
MapaToB U PacTUTESNIbHBIX 3KCTPAKTOB bbl UCMOMb30BaH
Alternaria solani K-100054. Bbinu BbigeneHbl YNCTble
KynbTypbl ABYX BUOOB rpubHbIX natoreHos (V,uV,) u3
MoparKeHHbIX Y4aCTKOB NINCTbEB BUHOPaAa KyNbTypHOro.

JTaHoMbHbIE PACTUTENbHBIE IKCTPAKTbI UMENN HU3KYIO
GYHrMLMAOHYI0 aKTUBHOCTb KaK B OTHOLLIEHUM MOZE/IbHOT 0
LUTaMMa, TaK M ABYX BblAeNIeHHbIX FPUBHbBIX NaTOreHOoB: He
BbIIBIEHO CYLL,ECTBEHHbIX OTIMYMUIA B 3HaYeHnAX MUK u
MOK obpasupl.

BbICOKY0 GyHrMLMAHYI0 U GYHMUCTATUYECKYIO aKTUB-
HOCTM NposBWN Npenapat “MakcuM” ¢ fencTByoLLMM Be-
LecTBOM GIyAMOKCOHMI AnA 060MX BUAOB BblAeNEHHbIX
rPU60OB COOTBETCTBEHHO, TaKHe AJ1F MOLEeSIbHOMO LUTaMMa.
Haunbonee Huskue 3HaveHns MUK n MOK oTMeuyeHbl B
crlyyae MpoMbIWsieHHbIX GyHruumuaos “Premis 200" u
“OuToneraps”. Mpenapatbl “Yuueepcan” u “Kapamba”
MMEeIOT CpeHUe NOKa3aTeNy aKTUBHOCTMU KaK B OTHOLLIEHWM
MofenbHOro ¢puTonaToreHa, Tak v 060Mx BULOB BblAeneH-
HbIX FpPM60oB.

TakuMm 06pasoM, AnA oueHKM GYHrMLMOHON aKTUB-
HOCTW MpenapaToB pasfIMYHOr0 COCTaBa B OTHOLLIEHWUM
duTOnaToreHOB BUHOrPada KynsTypHOro, 3QPeKTUBHLIM
MoZesbHbIM 06beKToM ABnAeTcA rpub Alternaria solani
K-100054.
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KpaTKkaa amnenorpaduyeckan xapaKTepuCTUKa HOBOCO34aHHbIX
AecepTHbIX 6ecceMAHHbIX rM6puaHbIX $OopM BUHOrpaga

OcyujecmarieHo KpamKoe amnesioepagduyecKoe oNUCAHUE Wecmu HOBOCO30aHHbIX 0ecepmHbIX becceMAHHbIX 2ubpudHbIX
¢opmM BuHozpada. Vx suHo2pad co3peaaem 8 Ha4ase agaycma u ceHmAbpA u nodxodum 0717 ynompebrieHuA 8 ceexiceM sude.
OHu xaparkmepu3ylomcsa 60/1bWUMU U 04eHb 60/TbLLIUMU 2P030AMU, KPYNHLIMU U 04eHb KpYnHLIMU A200aMu, AHMApPHo-Jceimot
OKpackol Koxcuybl 7200, yMepeHHbIM, 0ox00AUUM Ao cmeneHU cUsTbHO20, POCMOoM Nobe208, o4eHb Xopouwleli N/TI000HOCHOCMbIO,
ypoxcaliHocmelo, cpedHel u Bbicokol mpaHchopmabensHocmelo. [1pu HOPMaTbHLIX MEMeopOosI02UYeCKUX YCI0BUAX B0 BPeMsA
ysemeHus He HabIlAaemcs ocbinaHUe YBem~Kos U No30Hee He 3aMeYaiomcA NPU3HAKU 20poweHuUs A200. OHU HeycmoU4uss!
K 3KOHOMUYeCKU BaxCcHbIM 60s1e3HAM BUHO2pada, HO NPAKMUYecKU He nopaxcalomca cepoli 2HubIo. Vx Mopo3ocmolkocme
- @ npedesiax xapakmepHoli 0717 decepmHbIX cOpmoB. BuHoepadHele Kycmel pa3susaomca U nj0d0HOCAM 04YeHb XOPOoWo
nocsie npususKu Ha nodasol bepnaHduepu x Punapusa SO 4. Ux beccemAHHOCMb cmeHocnepMoKapnuyecko2o muna. CeMeHa
(pydumMeHmebI) He owywialomcsa npu ede.

KniouyeBble cnoBa: HOBOCO34aHHbIe necepTtHble 6ecceMAHHble FVI6pVI,D,HbIe ¢0prI BUHOIrpafa; KpaTkaA 6oTaHMYecKan,
arpo6monormqecuaﬂ N TeXHU4YeCKaA XapaKTepUCTUKN.

Roychev Venelin
Agricultural University, Plovdiv, Bulgaria

Concise ampelographic characterization of newly developed dessert seedless
hybrid vine forms

A concise ampelographic description of six newly developed dessert seedless hybrid vine forms has been developed. Their
grapes ripen at the beginning of August and September, and they are predominantly suitable for fresh consumption. They are
characterized by large and extra-large bunches, large and extra-large berries, amber yellow coloring of berry skins, moderate
to vigorous growth of shoots, very high fertility, cropping capacity, medium and high transportability. Under normal weather
conditions, no signs of millerandage are observed on inflorescences, and later, on bunches during the flowering period. They are
not resistant to the commercially valuable grape diseases, but they are practically not affected by grey rot. Their frost resistance is
within the range typical for dessert cultivars. The vines develop and bear fruits very well after being grafted on the rootstock ‘Ber-
landierix Riparia SO 4". Their seedlessness is of a stenospermocarpic type. The seeds (rudiments) are not felt during consumption.

Key words: newly developed dessert seedless hybrid vine forms; concise botanical, agrobiological and technological

characterization.

BeepneHue

MpeacTaBneHHble HOBOCO3AaHHbIe 6ecceMAHHbIe
rmMbpuaHble GopMbl BUHOTpaaa XapakTepusylTcA QyHK-
LIMOHANIBHO MYMCKWMM TUMOM LiBETKA U He40pasBUTLIMU
ceMeHamu (pyOuMMeHTaMK), He oLLyLLAIoLWLMMKCA Npy efae
— cTeHocnepMoKapnmA. OHW HeYCTOMYMBEI K SKOHOMUYECKM
BarKHbIM O0NE3HAM BUHOMPaZa — MUObLIO U MyYHUCTOWM
poCe, HO MPAKTUYECKM HE MOPArKATCA CEPON MHUMbIO.
Nx MOp030CTOMKOCTb — B Mpefeniax XapakTepHou AfA
LecepTHbIX copToB. BuHorpagHble KycTbl pa3BMBatoTCA U
MJI0OHOCAT 04eHb XOPOLLO MOC/e MPUBMBKM Ha NoOBOW
Bepnanaunepu x Pvnapwma SO 4. MNpy HopManeHbIX MeTeopo-
NOrMYeCKUX YCIOBMAX BO BPeMA LiBETeHUA He HabniogaeTca
OCbInaHue LBETKOB, a N03Hee He 3aMey4aloTcA MPU3HAKK
FOpOLLUEHWA AFOA,

Llene Hacmosauwje2o uccnedosaHuA - NpedCcTaBUTb
XO3ANCTBEHHO BaKHble amnenorpaduyeckime xapaKtepu-
CTVIKM HOBOCO3[aHHbIX 3/IUTHBIX AeCepTHbLIX HecCeMAHHbBIX
rMbpuaHbLIX GopM BUHOrpaaa.

06beKTbl M MeToAbl UCCIef0BaHUA

B akcnepuMeHTanbHyto paboTy BKIOYeHbI AecepTHble
6ecceMaAHHble rnbpuaHble popMbl BUHOrpada 11-13, 18-
2, 23-2, 28-1, 31-3, 31-4. OHn BblpaLmMBaOTCA B CENEK-
LMOHHOM HacawpeHun Kadenpbl BuHorpagapcTea npu
ArpapHoM yHuBepcuTeTe ropoga noBavea; KycTbl dop-
MUpoBaHbI o Mo3epy v NpuBKTLI HA NofBo bepnaHavepu
x Punapua SO 4, pacctoAHve Mexay carkeHLamu B pAgy
npu nocagke 3,00/1,20 m U ¢ BblpaBHEHHOW Harpy3Kow
3UMHWMM FNa3Kamu npy 0bpeske — 2 NNofoBble CTPENKK,
nogpe3aHHble Ha 11 rnasko., M 8 Cy4KOB 3aMeLLeHNs,
06pe3aHHbIX Ha 2 rnaska. Mx 6oTaHu4eckoe onucaHve

1 peHonornyeckne HabnwaeHVs, a TakKe onpegesneHue
LeVCTBUTENbHOM MI0LOHOCHOCTU M MEXaHUYECKUI aHanu3
FPO3AM U Arodbl, NMPOBOAUIMCH B TEYEHUE TPEXSIETHEro
nepuoga (Jlazapesckui, 1946; Bbnrapcka AMnenorpagus,
1990; NNasapos 1 ap., 2004; lasapos, 2015).

06cy:kaeHve pesynbTaToB

MbpuaHas popma 11-3

Jlucm. Juct oveHb bonbLion (22,1-23,2 cM), WnpuHa
ero npeBbILLAET AJIMHY, MATUIONACTHBIN, PacCeYeHHbIN,
BEPXHAA MOBEPXHOCTb MACTUHKMN NINCTA CETYATO-MOPLLM-
HUCTaA, Ha HUXKHEN NMOBEPXHOCTU MMEETCA 0YeHb cnaboe
LLETUHWUCTOE OMNyLLIeHWE C peAKMMU LLLEETUHKaMK. BepxHue
60KoBble BbIpe3bl OTKPLITbIE, CPeAHEpPACcCeYeHHbIe, C
OCTPbIM OHOM U 3y64MKOM. HuMHME 60KOBbIE BbIpe3bl
OTKpbITblE, MESIKMe, NIMPOBUIHbIE. YepeLlKoBanA BbleMKa
OTKpbITanA, y3Kan, CTPEIOBUAHAA, C OCTPbIM OHOM.

[po30b. OueHb KpynHana (30,4/15,8 cM), KoHUYeCKaR,
C [JIMHHBIMU KpbITbAMU, NMPaMUAArbHas, BapbUpyeT OT
PbIXSIOM 0O MOMYTYroi, C BbIPOBHEHHLIMM MO BENTUYUHE
Arofamu, KOTopble Nerko oTpbIBaloTCA OT rpebHsA. Hoxka
rpo3am cpefHer OnuHbl (4,5 cM), cpeaHen TonwwmHbI (3,5
mm), Npo4Han, ogepeBeHeBLUIas Y 0CHOBaHMA 6M3KO
K nose. [nogoHo*Ka Arodbl cpeaHen anuHel (5,0 mm),
cpenHent TonwwmHbl (1,7 mm), co cnabo pa3suTtoi no-
Oylieykon u peoxumm bopogaekamu. CpegHAa Macca
rpo3gu —800T.

Az00a. KpynHaa (18,6/15,2 mm), npogonrosaTo-
0BasibHOW GOPMbI, C 3a0CTPEHHBLIM KOHYMKOM. Koruua
AHTapPHO-KeNTanA, NMOKpPbITaas BOCKOBLIM HaNETOM, C COM-
HEYHbIMUW OMEramm B COCTOAHWUM Nepe3pesiocT, TOHKas,
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Ta6nuua 1. DeHonoruyeckue HabniwaeHnA 3a uccnegyeMbiMU AecepTHbIMU becceMAHHBIMU TMBpUAHBIMUK $popMaMU BUHOTpaga,
B cpepHeM 3a nepuop 2018-2020 rr.

FuGpun- | PACTVCKAHVE NOYEK flosene- | Tlosene- LIBETEHME PA3MAYEHME Arof Tiég:';:gﬁ?ﬂ e o
HaﬂMdgop- fara NACTa | couseTma Aata fata 2%1';%‘;1) Te?;::fg;aﬂ
Ha4ano | MaccoBo | KOHel fara fara Ha4aso | MacCoBO | KOHeL | Ha4ano | MaccoBo | KOHel fata LHA/oHei
113 | 504 | 1004 | 1404 | 2104 | 2904 | 606 | 11.06. | 16.06. | 2007. | 26.07. | 108. |  2.09. 150
18-2 | 27.03. | 604 |11.04 | 1804 | 27.04 |30.05.| 606. | 11.06.|2607. | 31.07. | 608. | 5.09. 162
23-2 | 2303 | 104 | 604 | 1404 | 2304 | 106 | 6.06. | 10.06. | 25.07.| 31.07. | 6.08. | 11.08. 141
28-1 | 304 | 704 | 1304 | 2004 | 2804 | 206 | 8.06. |13.06.|19.07.| 2407. | 3007.| 7.08. 126
31-3 | 204 | 604 | 1104 | 1804 | 3004 | 3005 | 506. |10.06.|20.07.| 25.07. |31.07.| 1408, 134
31-4 | 204 | 704 | 1204 | 2004 | 3004 | 1.06. | 7.06. |12.06. | 21.07. | 2607. | 1.08. | 13.08. 133

Tabnuua 2. MokasaTen naoA0HOCHOCTU U YPOXKAHOCTU UCCeAyeMbIX AeCepTHbIX becceMAHHbIX rMbpUAHbIX GopM BUHOrpaaa,
B cpeaHeM 3a nepuog 2018-2020 rr.

MbpuaHas dopMa | PassuTble rnasku, % | Mnoposbie noberu, % H°3¢¢”””eﬁ;g‘é‘r%”0"'°c“°m Cpe”ﬁg'rﬁo )}'(Bg?;af(rc oA C%%ﬂ:m g’gggfif'_ ¢
11-3 79,31 72,10 1,18 7,450 2120
18-2 78,79 74,28 1,24 6,230 1920
23-2 80,48 78,62 1,20 6,100 1645
28-1 83,42 75,19 1,34 6,050 1438
31-3 77,95 72,48 1,19 5,430 1610
31-4 80,13 78,70 1,22 5,730 1720

HerHaA. KoHCUCTeHUMA Me30oKapnuA cpedHe-nioTHas,
MAKOTb COYHasA, CBET/I03€/1EHOr0 LIBETA, C HEMTPaNbHbIM
BKycoM. CpeHAA Macca Arodbl — 4,1 .

Azpobuonoauveckas xapakmepucmuka. 11-3 ABnaeT-
cA becceMAHHOM rMBpuaHOM GopMoi, y KOTOPOW CpedHUi
CPOK co3peBaHuA (Tabn. 1). Ee BUHorpag co3peBaeT B Ha-
yane ceHTAbpA (2.09.). MpoOonKuTenbHOCTb Nepuoga ot
pacnycKaHWA NoYeK o TexHoornyeckon penoctu — 150
nHen. KycTbl xapakTepu3yloTcA cpeiHe-CUIbHBIM POCTOM
nobero.. KoapdmumMeHT fercTBUTENBHOM NNOLOHOCHOCTU
- 1,18, a yporai ¢ ogHOro Kycra BUHOrpaga v ¢ gecAtu
apoB cooTBeTCTBEHHO 7,450 Kr 1 2120 Kr (tabn. 2).

TexHonoauyeckaa xapakmepucmuka. 11-3 TUNUYHO
LecepTHan beccemaHHan rmbpuaHan gopma. MpoueHT Arog,
BbICOK — 98,18%, a rpebHen — 1,82% (1abn. 3). B cTpyKType
Arobl MPOLLEHT KoXKuML, 4,31%, a Me3okapnua — 95,69%. Co-
LieprKaHue caxapoB B nepuog NoTpebuTenbCKov 3penoctu
BuHorpaga — 17,3 %, a TutpyeMsbix Kucnot — 5,02 r/gm3.
lMpoyHocTb Arof Ha pasgasnueaHue — 820 1, a Ha OTpbIB
OT MNOAOHOMKM — 410 T,

MbpuaHas popma 18-2

Jlucm. Nuct 6onbluoin (19,7-21,2 cM), wnpuHa npe-
BbILLIAET [JIMHY, FMy6OKO pacCeYeHHbIN, MATUIONACTHBIN,
BEPXHAA NOBEPXHOCTb NNACTUHKKU cnabo ceTyaTo-Mop-
LLMHWCTaA, HUXKHAA MOBEPXHOCTb IUCTA — ronad. BepxHue
60KoBble Bblpe3bl 3aKPbIThIE, FYHOKME C INUNTUHECKUM
MPOCBETOM W OCTPbIM OHOM, PEAKO OTKPbIThIE, IMPOBUI-
Hble. Hu¥KHWe 60KOBbIE BhIpe3bl OTKPbITbIE, BapbupyioT
OT MenKux Oo cpefHe-rnyboKux, MMpOBUAHLIE C OCTPbIM
[HOM. YepeLlKoBasn BbleMKa 3aKpbiTad, C S/TMMTUYECKUM
MPOCBETOM U OCTPbIM JHOM.

[po3db. KpynHas (25,4/14,8 cM), KOHMYECKanA, Kpbl-
natan, pacluMpsAIoLLancsa B 0CHOBaHMM, pbixfiad. Hoka
rpo3am cpedHen anuHbl (3,2 cM), oHa ToncTtas (4,4 mm),
0[lepeBeHeBLUan Y 0CHOBaHMA, NpoYHasd. HoxKa Arogbl
cpenHelt anuHel (7,2 mm), oHa ToHKadA (0,9 mm), co cnabo
pa3BUTON NoAdyLLeYKon C pedKkuMmM bopoaaskamt. CpeaHsas
Macca rposam — 520 T.

Azo00a. KpynHas (19,4/15,1 mm), npogonrosaTo-
oBasibHoM $popMbl, NerKo oTpbIBaeTcA oT rpebHsa. Koxmua
AHTApPHO-KENTOro LBeTa, NOKPbITaA BOCKOBbLIM HASETOM,
TOHKadA, NpoYHas. KoHCUMCTeHLMA Me3oKapnus cpeaHen
MAOTHOCTU, MAKOTb COYHAsA, CBET/IOMENTO-3€eNeHas, C
HeWTpanbHbIM BRycoM. CpefHAs Macca Aroapl — 4,5 T.

Azpobuonioauyeckas xapakmepucmuka. 18-2 apnsaeT-
cA becceMsAHHOM rMbpuaHoM GopMoi, y KOTOPO CpedHUM
CPOK co3peBaHuA (Tabn. 1). Ee BUHorpag co3peBaet B Ha-
yarne ceHtabps (5.09.). MNpogonmKnTenbHOCTL Nepuoaa oT
pacnycKaHWA NoYeK A0 TEXHOI0rMMYecKon 3penioctu 162
OHA. KycTbl XapaKTepusyloTcs CUbHBIM POCTOM Mo6eroB.
KoadpdumumeHT pencTButenibHom nnogoHocHocTn — 1,24,
a ypoal C 04HOro BUHOMPagHOro KycTa 1 C [ecATU apoB
cooTBeTCTBeHHO 6,230 Kr 1 1920 Kr (Tabn. 2).

TexHonoau4yeckasa xapakmepucmuka. 18-2 TMNM4Ho
LecepTHan beccemaHHan rmbpuaHan gopma. MpoueHT Arog,
BbICOK — 97,93%, a rpebHeit — 2,07% (1abn. 3). B cTpykType
Arobl MPOLLEHT KoXKuL, 6,88%, a Me3okapnna — 93,12%. Co-
LeprKaHue caxapoB B nepuog noTpebutenbcKomv 3penoctu
BUHorpaga — 17,4 %, a TUTpyeMbIx KucnoT — 4,80 r/oMe,
MpoyHocTb Arof Ha pasgaenueanue — 450 T, a Ha oTpbIB
OT NNOAOHOMKM — 180 T.
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Tabnuuya 3. MexaHU4ecKuii U XMMUYECKUI aHaNW3bl FPO3AM U AroAbl UCCNeayeMbIX fecepTHbIX becceMAHHbIX rMbpuaHbIX dopM
BUHOrpaja, B cpeaHeM 3a nepuog 2018-2020 rr.

r::l)z);imqecumw aHaJ1M3FIrOJla xmzngﬁﬁguﬂ Tpch:ggzﬁenb- . Pa3mepbl rpo3am g Pa3mepbl Arobl

- - - - g =
N z | ¥ | & S =1 &g 7| =
11-3 | 182 | 9818 | 7,41 | 431 | 9569 | 173 | 502 | 820 410 800 | 304 | 158 | 410 186 | 152
18-2 | 207 | 9793 | 698 | 688 | 9312 | 174 | 480 | 430 180 520 | 254 | 148 | 450 194 | 151
23-2 | 209 | 9791 | 453 | 544 | 9456 | 168 | 504 | 640 260 450 188 | 132 | 490 196 | 169
28-1 | 2,00 | 97,99 | 339 | 533 | 9467 | 17,6 | 502 | 850 280 385 18,4 9.5 510 | 237 | 179
31-3 | 1,98 | 98,02 | 412 | 835 | 91,65 | 17,4 | 494 | 1540 | 410 810 | 242 | 17,3 | 636 | 246 | 199
31-4 | 288 | 9712 | 685 | 6,08 | 9392 | 178 | 436 | 1554 | 350 510 | 255 | 157 | 500 | 233 | 174

FiE { S

Puc. 1. po3gb 6eccemaHHoM rvbpuaHoi ¢opmbl 11-3

MbpuaHas ¢popma 23-2

Jlucm. Juct 6onblwon (19,8-20,1 cM), naTunonacT-
HbIM, CUJIBHO PaCCeYeHHbIN, ClIerka U30rHyThIA BBEPX B
OCHOBaHWW, BEPXHAA NOBEPXHOCTb MIACTUHKU CEeTYaTo-
MOPLLMHWCTasA, HUMHAA NMOBEPXHOCTb — ronas. BepxHue
O0KoBble Bblpe3bl 3aKpbIThle, 04eHb FNTYHOKME C Y3KUM
3NNUNTUYECKUM MPOCBETOM U OCTPbIM OHOM. HUuMHMe
OOKOBble Bblpe3bl, KOTOPblE BapbUPYIOT OT CpeaHe-ry-
OOKMUX A0 TNYOOKUX, OTKPbITLIE, SIMPOBUIHbIE C OCTPLIM

5P

Puc. 2. I'po3gb 6ecceMAHHOM rvbpuaHon ¢opMbl 18-2

OHOM. ‘Jepemuosaﬂ BbleMKa 3aKpblTad, C aNMNTUYeCKUM
NPOCBETOM U OCTPbIM OHOM, UM OTKPbITaA, NMpoBUOHAA
C OCTPbIM HOM.

[po30de. bonbluas (18,8/13,2 cM), KoHWU4YeCKas, Kpbina-
TaA, NoyTyras, C BbIpPOBHEHHBIMM M0 BEIMYMHE ArOLAMM.
HoKa rpo3gu cpegHeil OnuHbl (4,2 cM), cpeaHen Ton-
LWKMHbI (7,0 mm), NpoYHasn, oJepeBeHeBLLas B 0CHOBaHUW.
MnoaoHoXKa Arodbl cpeaHert anuHel (6,0 mm), cpeaHen
TonwwmHbl (3,0 mm), co cpegHe-pasBMTON NOAYLLEYKON U
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Puc. 3. T'po3ab 6ecceMAHHOM rinbpuaHoi dopMbl 23-2

A Y

peaxvuMmn 6opoaaekamu. CpeHAA Macca rposam — 450 T

Az00a. Kpynhaa (19,6/16,9 mm), npogonrosarto-
oBasibHOM $opMbl, NerKo oTpbIBaeTcsA oT rpebHa. Koxmua
AHTapHO-}KesNTanA, NMoKPbITas BOCKOBLIM HaNeToM, Mpw
nepe3peBaHUM Ha4YMHaeT po30BeTb, TOHKanA, NPOYHas.
KoHcucTeHumA Me3oKapnua cpefHe-naoTHas, MAKOTb
COYHaf, 6neJHO-3eNeHOro LBETa, C HeMTpasibHbIM BKYCOM.
CpepnHasa Macca Aroabl 4,9 .

Azpobuosioaudeckas Xapakmepucmuka. 23-2 04eHb
paHo co3peBaloLan becceMAHHaA rMbpuaHasa dopmMa (Tabn.
1). Ee BuHorpag cospeBaeT B Hauyane aerycta (11.08.).
MpoJonmKMTENLHOCTE MEpPUoAA OT pacryCcKaHUA MoYeK 40
TexHonorun4eckom 3penoctv — 141 geHb. KycTbl xapaKTe-
PU3YIOTCA CpeaHUM pocToM noberos. KoadpduumeHT aew-
CTBUTENbHOM NnogoHocHocTM — 1,20, a yporkal ¢ ogHoro
KyCTa BUHOIpaja 1 ¢ JAeCATU apoB cooTBETCTBEHHO 6,100
Kr 1 1645 Kr (1abn. 2).

TexHomno2u4ecKana XapaKkmepucmuKa. 23-2 TUMUYHO
LecepTHan beccemaHHan rmbpuaHan gopma. MpoueHT Arog,
BbICOK — 97,91%, a rpe6Hen — 2,09%. (tabn. 3). B cTpyKType
AroApbl NPOLEHT KoXWML, 5,44%, a Me3oKapnua — 94,56%.
Copepr<aHue caxapoB B Nepuog, noTpebuTesibCKom 3pesio-
cTv BUHorpaga — 16,8 %, a Tutpyembix kucnot - 5,04 r/om?
. MpoyHocTb Arog Ha pasaaenuBaHue — 640 I, a Ha OTpbIB
OT NNOLOHOMKM — 260 T

M6puaHas ¢opma 28-1

Jlucm. BennunHa nnacTWHKKM nucTa BapbupyeT oT
6onbLUoN 0o oyeHb 6onbLluon (21,3-19,1 cM), nucT NATU-
NONacTHbIN, FYHOKO pacceyeHHbI, BEPXHAA MOBEPXHOCTb

Puc. 4. [po3gb 6ecceMaHHOM rvbpuaHoin ¢opMbl 28-1

JiInCtTa CeTv4aTo-MOpPLLUNHUCTAA, HUHHAA NMOBEPXHOCTb —
roJsiaA. BerHVIe 60KoBbIe Bblpe3bl 3aKpbliTble, FJ'IY60HVIe, C
AMNUNTUYECKUM NMPOCBETOM U OCTPbIM OHOM. HuKHKe 60-
KOBble Bblpe3bl OTKPbIThIE, MeJTIKKe, TMPOBUOHbIE C OCTPbIM
OHOM. L‘|(:.'pELIJI-(OBaFI BbleMKa 3aKpblTad, C aN1nNTn4eCKnM
MnpocBeTOM U OCTPbIM IHOM.

Ipo30ds. Bonbluasa (18,4/9,5 cM), KoHMYecKan, ¢ Ko-
POTKMMU KpblbAMUK, NoayTyraA. HorKa rpo3am cpeaHem
InuHbI (3,5 cM), cpegHel ToNLWMHBI (3,9 mm), oHa Xpynkas,
cnabo oepeBeHeBLLasA B 0cHoBaHWW. 11040HOMKa cped-
Hen anuHel (7 mm) v ToHKas (1,5 mm), co cnabo passuToi
noZyLleykon ¢ pedkumu 6opoaaBkamu. CpeaHsas Macca
rpo3am 810T.

Azo00a. KpynHasa (23,7/17,9 mm), npogonrosaTo-
oBasibHaA, cnabo 3a0CTPEHHanA K KOHYMKY, NIErKo oTpbiBa-
€TCA 0T FpebHA. KoMuL,a AHTapHO-MKeNToro LiBeTa, NOKpbITa
NEerk1M BOCKOBLIM HANeToM, TOHKaA, HeXHanA. KoHcncTek-
LMA Me30KapnuA CpefHen MNoTHOCTH, MAKOTb COYHaA, C
HenTpanbHbIM BRycoM. CpefHAA Macca Aarogpl 5,10 T.

Azpobuosnioaudeckas xapakmepucmuka. 28-1 o4eHb
paHo co3peBawLlana becceMAHHan rmbpuaHan ¢opma
(tabn. 1). Ee BUHOpag co3peBaeT B Hayase aBrycta (7.08.).
MpofonKuTeNbHOCTL MEPUOAA OT PacmyCcKaHWA NOYeK 40
TEXHUYeCKOoMN 3penocT — 126 aHel. KycTbl xapakTepusy-
l0TCA cpeHUM pocToM noberos. KoadpduumeHT pencTeu-
TenbHOW NnofgoHocHocTU 1,34, a yporal ¢ 0QHOro KycTa
BMHOrpaga U ¢ ecATU apoB cOOTBETCTBEHHO 6,050 Kr u
1438 Kkr (tabn. 2).

TexHon02u4ecKana xapakmepucmuka. 28-1 TUNNYHO
[ecepTHan beccemaHHan rmbpuaHan gopma. MpoueHT Arog,
BbICOK — 97,99 %, a rpebHert — 2,01 % (tabn. 3). B cTpyKType
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Puc. 5. Tpo3ab 6eccemaHHoOM rnbpuaHoi dopMbl 31-3

AroApl NPOLLEHT KoXMLL, — 5,33%, a Me3oKapnusa — 94,67 %.
Copepr<aHue caxapoB B Nepuog, noTpebuTesibCKom 3pesio-
cTmBMHorpagda-— 17,6 %, a TutpyeMbix kucnot - 5,02 r/gm®.
MpoyHocTb Aroabl Ha pa3aaenueaHne — 850 T, a Ha OTpbIB
OT NNIOAOHOMKM — 280 T.

M6pugHas ¢popma 31-3

Jlucm. Jluct oyeHb 6onbluon (22,2-21,4 cM), oKpy-
rNeHHON GOPMbI, MATUNONACTHLIN, PAaCCeYEHHbIN, BEPXHAS
MOBEPXHOCTb €0 CETYATO-MOPLLUMHUCTAA, HUHKHAA — FONas.
BepxHue 60oKoBbIe BbIpe3bl OTKPbITLIE, MPOBUAHBIE MU
3aKpbITble C 3NIMMTUYECKUM NPOCBETOM, CpefHe-ryboKue
UnK1 rny6oKue, C oCTPbIM AHOM. HiHMe 60KOBbIE BhIpesbl
OTKpbITbIE, MENKUe, LLeNeBUOHbIE UK NIMPOBUAOHbIE C
OCTpbIM OHOM. YepeLLKoBan BbIEMKA OTKpbITas, IMPOBU-
HadA C OCTPbIM OHOM, PELKO 3aKpbITas, C JMTUMTUYECKUM
MPOCBETOM U OCTPbIM JHOM.

[po30sb. Bonbluan (24,2/17,3 cM), KOHUYECKaRA, Kpbl-
natas, nonytyran. Ee HoXKKa cpefHel onuHbl (3,6 cM),
cpefHer ToNLWMHbI (3,1 mm), XpynKkas, HeoepeBeHeBLUanA
B OCHOBaHMK. [1NogoHOMKa cpeaHen AfInHbI (6 mm) v ToH-
Kad (1,1 mm), co cnabo pa3BUTON NOAYLLEYKOM C peAKUMM
6opoaaskamu. CpeaHaAa Macca rposam 810 T.

Az00a. OyeHb KpynHasa (24,6/19,9 mm), npogonro-
BaTO-0BaJIbHafA, Cllerka 3a0CTPEHHAA K KOHYMKY, NIerko
0TpbIBaeTcA 0T rpebHA. KoxuLa AHTapHO-HeNToro LgeTa,
MOKPbITa JIETKUM BOCKOBbLIM HafleToM, TOHKasdA, HeXHas.
KoHcucTeHumMA Me3oKapnna cpeHe-nioTHasA, MAKOTbL COY-
Has, C HeTpanbHLIM BKycoM. CpeHAs Macca Aroab! 6,36 T

Azpobuosnoaudeckas xapakmepucmuka. 31-3 o4eHb
paHo co3peBalolan becceMAHHan rubpuagHaa ¢popma
(tabn. 1). Ee BuHOrpap co3peBaeT B Havane aBrycra
(14.08.). NMpogonutenbHOCTb Nepuoa oT pacrycKaHuA

: b o K il
Puc. 6. po3ab 6ecceMaHHOM rnbpuaHoi dopMbl 31-4

MoYeK [0 TexHosnormyeckom 3penoct — 134 gHA. Kyctol
XapaKTepusylTcA cpeaHUM pocToM noberos. Koadduum-
eHT OencTBUTeNIbHOM NnogoHocHocTM — 1,19, a yporkan ¢
0[HOr0 KyCTa 1 C fecAT apoB COOTBETCTBEHHO 5,430 Kr u
1610 Kr (Tabn. 2).

TexHono2u4yeckaa xapakmepucmukKa. 31-3 TUNWYHO
[ecepTHan becceMaHHan rmbpuaHan gopma. MpoLeHT Arog,
BbICOK — 98,02 %, a rpe6Hert — 1,98 % (1abn. 3). B cTpyKType
Arodbl NPOLEHT KoruL, 8,35%, a me3okapnua — 91,65 %.
CopfepraHue caxapoB B nepuop noTpeduTeibcKom 3peno-
ctv BuHorpaga 17,4 %, a TUTpyeMbIX KUCNOT — 4,94 /oM.
MpoyHocTb Arodbl Ha pasgaBnmeaHue 1540 r, a Ha oTpbIB
OT HOXKM —410T.

MbpuaHas ¢opma 31-4

Jlucm. BenununHa nnacTWHKKW NUcTa BapbupyeT oT
6onbLUol 00 o4eHb 6onbLuon (20,8-19,1 cM), nucT NATK-
NONACTHbIW, PacCeYeHHbI, OKPYrIeHHON GpopMbI, Heomnpe-
[eNTIeHHO CKPYYeHHbIN B 0CHOBaHWW. BepxHAA noBepxHOCTb
NINCTa CEeTYATO-MOPLLMHUCTAA, HUKHAA — ronan. BepxHue
60KOBbI€e BbIpe3bl OTKPbITbIE, MENKMe UMK CpeaHer ry6u-
Hbl, TMPOBMAHbIE C OCTPLIM AHOM. HuHMe 6OKOoBbIe BbI-
pe3bl OTKPbITbIE, MEJIKUE, KaK LLiesb. YepeLLKoBaA BbleMKa
3aKpbITad, C Y3KUM 3MIMMTUHECKUM MPOCBETOM U OCTPbIM
[HOM, UM OTKpPbITaA, TMPOBUOHAA C OCTPbIM AHOM.

[po30b. bonbLian (25,5/15,7 cM), KOHUYeCKas, C ASIMH-
HbIMME KpblfbAMU, pbixnad. Ee HoXKa cpeaHel OnuHbI
(3,8 cM), cpegHelt TonwmHbI (2,1 mm), NpoyHan, Heoge-
peBeHeBLUas B 0CHOBaHWW. [110J0HOMKa cpeaHen OnnHbI
(6 mm), ToHKa#A (1,3 mm), co cniabo pasBUTON NoayLLEYKON
1 pedKkuMn bopoadaskamu. CpegHss Macca rpo3gm 510 T

Az00a. OyeHb KpynHaAa (23,3/17,4 mm), oBanbHas,
CO CJIerKa 3a0CTPEHHLIM KOHYMKOM, NIErKo OTpblBaeTcs
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0T rpebHA. Koxuua AHTapHO-KeNTan, NoKpbITad NerkuM
BOCKOBbIM HafeToM, TOHKaA, HexHana. KoHcucTeHums
Me30KapnuA MN0THadA, MAKOTb COYHas, XpycTAllad, be-
NoBaToro LIBETa, C HeMTPanbHbIM BRycoM. CpeaHAA Macca
Aaroabl 5,0 r.

Azpobuosioaudeckas xapakmepucmuka. 31-4 o4eHb
paHo co3peBawLan beccemAHHaa rmbpuaHas ¢popma
(tabn. 1). Ee BuHOrpag co3peBaeT B Havase aBrycra
(13.08.). NMpogonkuTensHOCTb Nepuoda oT pachycKaHua
MoYeK 0o TexHonornyeckom 3penoctu — 133 gHA. Kyctbl
XapaKTepusyloTcA CUibHBIM pocToM rnoberos. Koaddu-
LMEHT OeNCTBUTENIbHOM MNOAOHOCHOCTU — 1,22, a YPOrKi
C 0[HOI0 KyCTa M C [eCATM apoB COOTBETCTBEHHO 5,730 Kr
1 1720 Kr (tabn. 2).

TexHon02u4ecKaa xapakmepucmuka. 31-4 TMNKMYHO
LecepTHas becceMaHHan rmbpuaHan popma. MNpoueHT Arog
BbICOK — 97,12 %, a rpebHei — 2,88 % (Tabn. 3). B cTpyKType
AroApl NPoLLeHT KoxuL, 6,08%, a Me3okapnua — 93,92%.
CofepiKaHue caxapoB B Nepuoj noTpebuTenbcKom 3pe-
noctv BuHorpada 17,8 %, a TUTpyeMbIx Kucnot — 4,36 1/
am® . MpoyHoCTb Aroabl Ha pasgaBnuBaHue — 1554 g, a Ha
OTpbIB OT HOXKKM — 350 g.

BbiBoabl

BuHorpag HoBoco3aaHHbIX AecepTHbIX 6ecCceMAHHbIX
rmbpuaHbix dopM BuHorpaga 11-13, 18-2, 23-2, 28-1,
31-3, 31-4 co3peBaeT B Ha4ane aBrycta M ceHTAbpA U
noaxoduT AnA ynotpebneHua B cBexeM Buge. OHu xa-
paKTepU3YI0TCA 60JLLLNMM M 04eHb 6ONBbLUMMU FPO3AAMMU,

KPYMHBLIMM 1 04eHb KPYMHBIMUW ArofaMu, AHTapHO-KeNTon
OKpacKoW KOXWLbl Arod, YMepeHHbIM, JOXOAALNUM [0
CTEeMNeHu CUJIbHOI0, POCTOM Moberos, o4eHb XopoLlew
MJI040HOCHOCTBI, YPOMKANHOCTbI, CPeHeN U BbICOKOM
TpaHcrnopTabenbHocTbio. MpK HOpManbHBIX METEOPONO-
MMYECKUX YCIIOBUAX BO BpeMs LIBETEHUA He HabnoaaeTcA
OCbINaHue LBETKOB 1 NO3JHee He 3aMeYaloTCA MPU3HAKK
rOpOLLUEHWA Ao,

Wccnenyemble becceMaHHble rnbpuaHble GopMbl BUHO-
rpaga HeyCTOMYMBbI K SKOHOMUYECKM BarKHbIM 60N1e3HAM
BMHOIpaga, Ho NPaKTUYECKN He NOpParXKaloTCA CepoM MHU-
Nbko. IX MOPO30CTOMKOCTL — B Npefenax XxapaKTepHom ona
[ecepTHbIX COpTOB. BUHOMpaaHbIe KycTbl pa3BMBaloTcA U
MJI0O0HOCAT O4EHb XOPOLLO MOC/e NPUBMBKM Ha NOOBOW
Bepnangvepu x Punapua SO 4. Ux 6ecceMAHHOCTb CTe-
HoCrmepMoKapnuyeckoro Tuna. CemeHa (pyauMMEHTbI) He
oLLyLLIaloTCA MpU ege.
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Phylogenetic studies of some grape varieties and wild forms based
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The genetic diversity of grape varieties and wild forms which belong to different ecological - geographical groups was in-
vestigated by microsatellite analysis. The analysis was carried out on the basis of loci approved by OIV. As a result of the work
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BeBegeHue

[laBHUI MHTEpEC K NPOUCXOKOEHUIO U ONpeaeNeHnIio
QUNOreHeTUYECKMX CBA3EW OPEBHUX U KYNETUBUPYEMBIX
B HacTofLLee BpeMA COPTOB BMHOIpaga, HeobxoanMocTb
onpeneneHna OMOHUMOB U CUHOHUMOB, MOATBEPHKIE-
HWUA COOTBETCTBMA MNOCAA0YHOro MaTepuana, 3alimTbl
aBTOPCKMX MpaB CeNIeKLMOHEPOB MPUBENY K Pa3BUTUIO
MOJIEKYNAPHO-TeHETUYECKMX METOLOB UAEHTUDUKALMK
B BMHorpagapctse [1-2]. OgHMM M3 TakMX LUMPOKO Npu-
MeHAEMbIX METOL,0B ABMAETCA MUKPOCATENTUTHBIN aHanu3
OHK [3]. MexgyHapogHoM opraHu3aumern BUHoOrpagop-
ctBa u BuHogenus (OIV - Organisation internationale de
la vigne et du vin) 6bi yTBEPKAEH MUHMMATBHBIN Habop
U3 OeBATM MUKpocaTeNnTHbIX nokycos (VVS2, VVMD5,
VVMD7, VWMD27, VWMD28, VVMD25, VWMD32, VrZAG62 n
VrZAG79), HeobxoauMbIX 418 MOEHTUPUKALMM copTa UK
AMKoM popMbl BUHOrpada. Ha ocHoe 3Toro Habopa 6bina
cocTaBrieHa 6a3a fJaHHbIX FeHeTUYECKUX Npodusieit copToB
BMHOrpafa MerkayHapoQHoro KaTanora CopToB BUHOrpada
(VIVC - Vitis International Variety Catalogue), goctynHas B
nHTepHeTe (http://www.vivc.de/index.php?r=eva-analysis-
mikrosatelliten-vivc%2Findex).

BuHorpag Buaa V. vinifera L. BkniovaeT B cebA aBa nog-
BUOa: subsp. sylvestris (BUHorpag AuKWIA) 1 subsp. sativa
(BMHOTpad KynbTypHbIN). Bbinn NoKkasaHb! CyLLLEeCTBEHHbIE
OTNIMuMA pasnuyHbIx dopM V. vinifera L. subsp. sylvestris B

3aBMCMMOCTM OT MeCTa NpomnspacTaHua [4-5]. B nvoHepcKom
pabote A. M. Herpyns [6] TpaguLMOHHO BblpalLMBaeMble
B pPa3fIMYHbIX reorpaduyeckunx obnactax copta V. vinifera
L subsp. sativa 6einm crpynnMpoBaHbl Ha OCHOBE amneno-
rpaduyecKnx NPU3HaKOB B TPU SKOSI0r0-reorpaduyeckmne
rpynnbl (3anagHo-eBponenckas rpynmna, BOCTOYHasA rpynna
1 rpynna 6acceiiHa YépHoro mopn). Bbin Take coenaH
BbIBO[, O MPOWCXOKAEHNN COPTOB AAHHBIX FPYMM OT COO0T-
BETCTBYIOLLMX, NMPOM3pACTaloWmX B 3TUX pernoHax Gpopm
V. vinifera L. subsp. sylvestris.

Lieneio Hawel pabomel 6bina ONTUMU3ALLMA UCNONb-
30BaHMA YTBEPHAEHHOrO Habopa MUKpOCATENINTOB, a
TaKKe onpegefieHMe Ha OCHOBE MWKPOCATEIUTHOMO
aHanm3a GUNoreHeTUYECKUX CBA3EN 1 AUCTaHLMIM Meay
HEKOTOPbIMM COPTaMu U BUAOBLIMU popMaMu BUHOTpaaa,
TPagMLUMOHHO UMELLMMI pasfinyHble reorpaduyeckme
apearbl BbIpalLiMBaHWA U NPOU3pacTaHus.

B Hawew pabote Mbl 06beAUHUNN MONyYeHUe
[OHK-¢parmeHTOB N0 BCEM OeBATU MUKPOCATENIUTHLIM
nokrycaM B MynbTunnexcHyto MNLUP 1 ocywectsunm onpe-
LeneHne OAMH NosyyYaeMblX ¢parMeHTOB C MOMOLLbIO
aneKkTpodopesa B 0AHOM Kanunasape aBTOMaTUYECKOro
reHeTUYeCcKoro aHanusaropa. [11A yBenmyeHna TOUHOCTH
¥ BOCMPOM3BOAMMOCTM MOMY4aeMbIX AaHHbIX HaMK 6bin
nonyyeH JONOSHWUTENbHBIN CTaHAAPT O/IMH aHanu3upye-
MbIX ¢pparMeHTOB — anenbHas NecTHULA, COCTOALLMMA U3
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109 BO3MOHbIX ansesibHbIX BapMaHTOB M0 BCEM OEBATU
MUKpOCaTENNUTHLIM JIoKycaMm [7]. Hamu 6binu nonyyeHbl
reHeTU4ecKkue NpoduaM pasfiMYHbIX COPTOB U BUOOBLIX
dopM BMHOrpaaa, npeacTaBnAtoLLmMe U3 cebs Habop AnuH
MUWKpPOCATENIIUTHBIX pparMeHTOB, COOTBETCTBYIOLLMX hop-
MaTy MeayHapoAHow 6a3bl AaHHbIX.

Matepuanbl 1 MeToapbl UCCNe[0BaHUI

"eHomHoto [JHK BrHOrpaga Bblgenanm u3 TKaHu in-
CTbeB C MOMOLLIbI0 MoauduumMpoBaHHoro meToga CTAB [8].
OparmenTbl [JHK BUHOrpana, coaeprkallme uccnegyemble
MUKpOCaTeNIUTHbIE NOKYChI, Mosy4vanu ¢ nomoLbio MLP B
0fHOW NpobmpKe B aBToMaTU4eckoM [HK-amnnndurKaTope
GeneAmp 9700 (Thermo Fisher Scientific, CLLA). cnonb-
30Banu CneayoLwmni perxnM aMnanpuxkanmum: 3 MuH npu
95°C, nenatypauusa npu 95 °C 15 ¢, oM NpaiiMepoB npu
55 °C 20 ¢, anoHrauma npu 72 °C 45 ¢ (uMKn «aeHaTtypa-
LIMA-OTHUr—-3N10HraLuMA» NOBTOPANM 27 pas) U MHKybauuaA
15 MuH npu 72 °C. [Ina onpeneneHns OiuH NosyYeHHbIX
[HK ¢parMeHTOB NpoBOAMAM aBTOMATUYECKUIA BbICOKO-
paspeLuatoLmin anektpodopes B MAAl B feHaTypupylo-
LLMX YCNOBUAX B reHeTUYecKoM aHanusatope ABI Prism
3130xl (Applied Biosystems). AHanu3 nony4eHHbIX 4aHHbBIX
OCYLLIECTBNIANM C MOMOLLBI0 MPOrpaMMHOro obecreveHun
GeneMapper ID-X (Applied Biosystems). Mony4eHHble re-
HeTU4YecKkme Npodman 06pasLLoB BUHOrpPaaa CpaBHUBAM C
reHeTUYECKUMM MPOPUNAMU, NPeCTaBIEHHLIMU B MEHKOY-
HapoHoM 6a3e AaHHbIX aHaNM3a MUKPOCATEIUTOB BUHO-
rpaga (https://www.vivc.de/index.php?r=eva-analysis-
mikrosatelliten-vivc%2Findex). [leHaporpamma, oTpama-
loLL,aA reHeTUYeCKIMe B3aMOCBA3M MeXy UccriegyeMbiMu
obpasuamu, 6bina NocTpoeHa ¢ MOMOLLbIO NPOrpaMMbl
DARwin 6 (CIRAD, ®paHuus) MetogomM Neighbor Joining.

06¢cyrKaeHue pe3ynbTaToB

Ha pucyHKe 1 npedcTaBneHa geHgporpamma, no-
CTPOEHHaA Ha OCHOBE MOJTy4eHHbIX HaMU AaHHbIX MUKPO-
CaTeNUTHOrO aHanM3a c noMoLpbto nporpamMmsl DARwin
6 (CIRAD, ®paHuuna) MetogoM Neighbor Joining. [aHHanA
[eHOporpaMMa oTparkaeT GUIoreHeTUYECKMe CBA3W He-
KOTOPbIX Ky/bTYPHbBIX COPTOB M BUOOBbIX pOPM BUHOTPaaa,
MPOMCXOLALLMX U3 pa3HbIX apeanoB NPoM3pacTaHuA.

BbiBogb!

B pesynbTaTe Hallel paboTsl 66110 YCTaHOBNEHO, YTO
B MCCNeoBaHHOM HaMu BbibOpKe copToB BMHOrpaga V.
vinifera L subsp. sativa Mofienb 3Kkonoro-reorpadpuyeckmx
rpynn He oTparkaeT QUIIOreHeTUYECKoe POACTBO COPTOB
Meay coboi. CopTa, TPagULMOHHO OTHOCUMble K 3a-
nagHO-eBPOMNeVCKoM 3KoMoro-reorpagmyeckon rpynne
noApasfendAnTcaA Ha ABa KnacTtepa: 1) utano-dpaHKo-
HEMELKWI U 2) ncrnaHo-NnopTyranbCKuin. TpeTuit Knactep
npeAcTaBfieH copTaMun BUHOPaaa, TPaaMLIMOHHO OTHOCH-
MbIMM K BOCTOYHOM rpynne. U utano-¢paHKo-HeMeLKui, 1
MCMaHOo-NOPTYranbCKUM KNacTepbl BROYAlOT B cebA vacTb
COPTOB BOCTOYHOW Fpynmbl 1 rpynnbl 6acceriHa YépHoro
MOPSA, TOrOa KaKk K TPeTbeMy KnacTepy OTHOCATCA TOSbKO
BOCTOYHbIE copTa. Tak1MM 06pa3oM Mbl NOATBEPHOAEM Bbl-
BOA KoJiner o pacnpocTtpaHenun V. vinifera L subsp. sativa

C BOCTOKa Ha 3anaf Ha Ha4yanbHOM 3Tane BblpallyBaHuA
BMHOrPafa B KA4YECTBE CEJIbCKOX03ANCTBEHHOM KySbTypbl
[9]. B MccnepoBaHHyo HaMy BIGOPKY BOLLM HEKOTOpPbIE
abopureHHble copta KpbiMa 1 o06pasubl dopM V. vinifera
L. subsp. sylvestris, Takme cobpaHHble B KpbiMy, B yLue-
nee Taw Aup. HecMoTpA Ha TO, YTO JaHHble KpbIMCKUE
abopureHHble copTa no amnenorpaguyeckuM npusHaKam
TPAAMLMOHHO OTHOCAT K pasHbIM 3KoJioro-reorpaduye-
CKMM rpynnaM, Ha NpeacTaBfeHHoOW OeHOporpaMme OHU
KNacTepy30BanCh B UCMAHO-NOPTYranbCKyio rpynny. BTo
e BpeMs HeckonbKo dopM V. vinifera L. subsp. sylvestris,
cobpaHHbIx B KpbIMy, BOLLAW B ApYryto Utano-ppaHKo-He-
MELIKYI0 rpynny, YTo CBUOETENLCTBYET B NOJSIb3Y OPEBHEN
WHTPOZYKLMM UCCNefoBaHHbIX abopUreHHbIX COPTOB Ha
TeppuTtopuio KpbiMa 13 fpyrvx 06nacter, a He B NoJb3y UX
MPOMCXOXKOEHWA OT MECTHOIO AMKOI0 BUHOMPaga.

CoenaHHble HaMM BbIBOAbl YTOUHAIOT NpedCcTaBneHua
0 MPOUCXOMOEHUM U FEHETUYECKOM POACTBE HEKOTOPbIX
COpTOB BMHOIPaAa M NoATBEPHAAIT BbIBOALI NOA06HbIX
nccnefoBaHWM, OCHOBaHHbIX HA MOJIEKYNAPHO-TeHeTUYe-
CKMX MeToZax naeHTudukaumm [10].
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BnuaHue ¢opMbl KpoHbI Ha NPOAYKTUBHOCTb OEpPeBbEB YepeLUHU
(Prunus avium L.) B ycnoBuax npepropHoro KpbiMa

B cmamee npedcmassieHsl pe3ynbmamel U3y4eHUs BIUAHUA QOpM KPOHLI HO cmeneHb NPOMep3aHUS, Ko3ppuyueHm
NoJIe3H020 3aBA3bLIBAHUA NJ10008, YPONCAlHOCMb U NPOOYKMUBHOCMb $OPM KPOH. Ha 0CHOBAHUU NpoBedeHHbIX ucciedosaHull
YCMaHOB/IeHO, YMOo NJIaKy4as GopMa KPoHsI No380J/1usia 68 bosbweli cmeneHu CoXpaHUMb YBemxu @ BeceHHUl nepuod om
3aMopo3Ko6. Tak Jce, 0aHHAA ¢opMa KPoHsl no3sosisem dobumeca Haubosbwel cmeneHU Ko3p@uyueHma nosesHo20
30BA3bIBAHUA N10008 N0 copmaM. YpoxucaliHocme sapsuposasia om 2,6 do 33,2 m/2a @8 3aducuMocmu om copma u ¢opmbi
KpoHbl. [lpuMeHeHUe ¢popMUPOBKU ynioujeHHoe depemeHo 0as10 npubasky ypoxcasa Ha 45-71%. Hauny4qwud agdexkm nonyyeH
8 COYeMAaHUU ¢ niary4el ¢opmoli KPOHbI — B0 BCEX BAPUAHMAX NO3B0JIAEM YBeau4UMb YPoXcaliHOCMb pacmeHuUl pa3nu4HbIX
copmos om 74 do 147%. AHanu3upya yoesbHyo NpoOyKMUBHOCMb N0uadu NPOeKYUU KPOHbI YCMAHOB/IeHO, Ymo NyaKy4as
¢opMa KpoHsI U ynoujeHHoe depemeHo N03B0JIAIM npea30limu KOHMPOJIbHbIe 3HaYeHUA No 0aHHOMY NPU3HAKY. Ha ocHosaHuu
8bIN0/IHEHHOU pabomel 8bl0es1ieHa NIaKY4asa opMa KPOHLI, KOMOPAs peKoMeHO0BaHA 0714 daslbHelwea0 U3y4HeHUd, a MaKice
0717 30K/1IA0KU MHO20/1eMHUX HacaxcoeHuli UHMeHCUBHO20 muna.

KnioueBble cnoBa: YepeLLHs; COpT; ypOXKanHOCTb; popMa KpoHbl; MoABOM.

Useynov Dilyaver Rashidovich, Gorina Valentina Milentyevna

Nikitsky Botanical Garden — National Scientific Center of the RAS, 52 Nikitsky Spusk str., Nikita Settlement, 298648 Yalta, Republic
of Crimea, Russian Federation

The crown shape effect on the productivity of sweet cherry trees (Prunus
avium L.) in the Piedmont Crimea conditions

The article presents the results of studying the effect of crown shapes on the degree of freezing, coefficient of useful fruit
setting, cropping capacity and productivity of crown shapes. Based on the studies carried out, it was found that weeping shape
of the crown made it possible to preserve flowers in spring from the frost to a greater extent. This crown shape also allows
achieving the highest degree of the coefficient of useful fruit setting by cultivars. Cropping capacity varied from 2.6 t/ha to 33.2
t/ha, depending on the cultivar and crown shape. Using of a flattened spindle shaping gave an increase in yield by 45%-719%.
The best effect was obtained in combinations with the weeping crown shape. In all variants it allowed increasing the productivity
of plants of various cultivars from 74% to 147%. Analyzing the specific productivity of crown projection area, it was found that
weeping and flattened spindle crown shapes make it possible to surpass the control values for this trait. On the basis of the work
performed, we distinguish weeping crown shape and recommend it for further study, as well as for establishment of perennial
intensive-type plantings.

Key words: sweet cherry; cultivar; cropping capacity; crown shape; rootstock.

BBepneHue

YepewwHsa (Prunus avium L.) - ogHa U3 Haubonee peH-
TabenbHbIX M1040BbIX KyNbTYp Ha KpbIMCKOM MoyocTpoBe,
KoTopanA 06/1a4aeT XOpOoLUMMM TOBapHbLIMU KayeCcTBaMu U1
BKYCOBbIMM JOCTOMHCTBaMW. [[NaBHble MPeUMYLLLECTBa Ye-
PELLHW M0 CPABHEHMIO C APYrMMM KOCTOYKOBbLIMM MOPOdaMm
3aK/oyaeTca B bonee NMo3gHeM LBETEHUM, eXerogHbIM
CTabunbHbIM MI0O0HOLLIEHWEM, [OCTaTOYHO BbICOKOM
CTemneHbI0 3MMOCTOMKOCTbIO, 3aCYX0YCTOMYMBOCTLIO M YPO-
¥amHocTbto [1]. EE nnogbl npurodHel 4na yrnotpebnaiorca
KaK B CBEEM BUAE, TaK U A1 U3roTOBNEHWA BbICOKOKaYe-
CTBEHHbIX MPOAYKTOB NepepaboTKy (AHKeMbI, CyLLIKA, COKN).

Mo MHEHMI0 MHOMMX aBTOPOB, 0TEYECTBEHHbIE TEXHO-
NOrMn BefeHUA NpPOMbILLIEHHO0 CafoBOACTBA CeroaHs
B 60/bLUMHCTBE HEKOHKYPEHTOCMOCOOHbI BBMAY HU3KOM
NPOAYKTUBHOCTU HacamaeHun [2]. [na obecneyeHus
NpoaoBOSIbCTBEHHON 6€30MacHOCTU, S3KOHOMUYECKOM
YCTONYMBOCTU, MOBLILLEHNA KOHKYPEHTOCNOCOBOHOCTM
0TeYecTBEHHOO Caf0BOACTBa He0bX0AMMbI pa3paboTH 1
BHEZPEHME HOBbIX MHHOBALMOHHBIX BbICOKOMHTEHCUBHbIE
TEXHOJOM UM,

BarkHeNLLINMM 311eMeHTaMM UHTEHCUBHBIX TEXHOS0T U
ABNAITCA COPTa, NOABOU U GOPMUPOBKM KPOHbI AEPEBLEB.
[nA yepeLuHuW, MO34HO BCTyNatoLLen B Nopy MiaoL0oHOLLE-
HWA U CKNIOHHON GOPMMPOBAaTL CUNBHOPOCSbIE AepeBbs,
3T0 0cobeHHO BaHo [3,4,10].

YnnoTHeHHbIe CXeMbl NMOCafKM NMo3BOSIAIOT pa3MeLLaTb

bonblLuee KONMYECTBO AEPeBLEB HA eAMHULIE NIOLLAAW,
“ OQHOBPEMEHHO CHUXATb Harpy3Ky Ha 04HO Oepeso, B
CBA3M C YEM MOBBLILLIAIOTCA TOBaPHbIE Ka4eCTBa NoJTyvaeMbIx
MJ000B YepeLUHU, YTO HanpsaMylo BAMAET Ha 3ddeKTHB-
HOCTb MPOM3BOCTBA U peHTabesIbHOCTb.

CoBpeMeHHbIE MHTEHCMBHbIE TEXHOJSIOMMU Npeab-
ABNAIOT creaylowune TpeboBaHMA K HOBbIM COpTaM: Bbl-
COKafA NPOAYKTUBHOCTb, afanTUBHOCTL K KOHKPETHbIM
arpoKNMMAaTUYECKUM YCITOBUAM BbIPALLMBAHWA, BbICOKaA
TOBapPHOCTb, BKYCOBbIE JOCTOMHCTBA, M TEXHOSIOTMYHOCTb
nnofoB. Kpome Toro, BaXHbIM NMPU3HAKOM ABMIAETCA TeX-
HOJIOMMYHOCTb KPOHBI, YTO 06YCNaBNMBAET NPUrOAHOCTb K
BO3[€e/bIBaHMIO C UCMOJIb30BAHNEM 3/IEMEHTOM UHTEHCH-
duKaLmm: nprMeHeHKe cnabopocnbix NPUBOEB 1 MOABOEB,
Masi006beMHbIE KPOHbI, MPUFOAHOCTL K MEXaHWU3MPOoBaH-
HOM y6opKM yporkas [5]. KpoMe 3Toro BaHbIM ABAAETCH
orpaHuYeHWe pocTa Aepesa B BbICOTY. M3nMLIHASA BbicoTa
LlepeBa npeaCcTaBNAeT cepbesHbIi 6apbep Npy BHePEeHUU
MHTEHCUBHBIX NPUEMOB BO3€/1bIBAHUA KyNbTYpbl.

B cBA3K ¢ 3TUM pa3paboTKa BbICOKOIPHEKTUBHBIX
KOHCTPYKLM caZia C y4eToM 61M0N0or14ecKMx 0CobeHHOCTeN
COPTOB YePEeLLHM B KOHKPETHBIX NMPUPOOHO-KIIMMaTUYEeCKMX
ycnouAx npefropHoro KpeiMa, obecneynBaloLLme BbiCO-
Kyl0 3G PeKTUBHOCTb MPOM3BOACTBA ABNAETCA aKTyaIbHOM
3apJa4ven.

Llens uccnedosaHuli — n3y4nTb NPOAYKTUBHOCTbL pas-
NNYHBIX GOPM KPOHBI, U BbIOENNUTL Haubonee NepcrexTUB-
Hble ANA 3aKNaK1 Ca0B MHTEHCUMBHOIO TUMa.
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Tabnu ua 1.CreneHb noppexaeHuA LBeTKoB YepeLuH BeCeHHUMU 3aMOPO3KaMKU B 3aBUCUMOCTU OT COpTa U ¢OprI KPOHbI %

(opMa KpoHbl, nofMep3anue, %
(OopMa KpoHbl HCPy
CBobogHopacTyLLee BepeTeHo (K)|  YnnolueHHoe BepeTeHo lnaky4as dopMa KpoHbI
KpynHonnogHas 34,0 32,0 13,0 21,28
JlobaBa 36,0 24,0 18,0 16,83
AHHyLIKa 53,6 50,0 38,0 15,0

MaTepMaﬂbI 1 MeToAbl UccnenoBaHUM

WccnepoBaHue NpoOyKTUBHOCTU JepPeBLEB YepeLLHM
nposoaunu B TeyeHue 2019-2020 rr. Ha 6a3e OI'BYH
«HBC-HHL» otgeneHune «KpbIMcKaa onbiTHaA CTaHUMA
cafoBofCTBa». B kauecTBe 06BEKTOB UCC/Ie]0BaHMA Cy-
HunM 2 GopMbl KPOHbI: YNITOLLLEHHOE BEPETEHO U NaKy4as.
B KauecTBe KOHTPONA ClymMna popMa KPoHbl — cBO60AHO
pacTyLLiee BepeTeHo, Hanmboee pacnpocTpaHeHWe B Npo-
MbILLISIEHHbIX HacadeHnAxX KpbiMa. M3yyanu npooyKTuBe-
HOCTb 3-X copToB YepeluHu: KpynHonnogHas, JTiob6asa,
AnHyLuKa. Moason BCJ1-2.

CxeMa onbliTa BK/OYaET TpU cnocoba popMmpoBaHua
KpOH: | BapnaHT — cBob0HO pacTyLuee BepeTeHO (KOH-
Tposb); |l BapuaHT — ynnoLieHHoe BepeTeHo; Il BapuaHT
- nnaky4as ¢opMa KpoHbI (LIecTUKpaTHoe noBTope-
HWe, OepeBo - MOBTOPHOCTL). CxeMa nocagku 4,5x2,5 M
(888 pep/ra). MNoysa oNbITHOrO y4acTKa — NyroBo-4YepHo-
3eMHafA KapboHaTHadA Ha aulioBUASIbHBIX OT/TOMHEHUSAX.
CopepraHue nogsuKHoro ¢ocdopa B BEPXHEM FOPU30HTE
HaxoguTcA B npedenax 2,8-3,2 Mr, 06MeHHOr o Kanusa — 25-
35MrHa 100 r no4Bbl, YTO COOTBETCTBYET CPEAHEMY YPOBHIO
obecrieyeHHocTU. YueTbl U HabslogeHUs NPoBOAMAN MO
06LLenpuHATLEIM MeToAUKaM [6-8]. CTaTUCTUYeCKIIA aHanm3
MOJy4YeHHbIX JaHHbIX OCYLLLeCTB/IANIN B COOTBETCTBUM C Me-
Topamum Jocnexosa b. A. ¢ ucnonb3oBaHWeM Nporpammel
Microsoft Excel.

06cyaeHue pe3ynbTaToB

KpbIM ABNAETCA 30HOW PUCKOBAHHOIO CaJ0BOACTBA.
Ocobyio onacHoCTb NPeACTaBNAT BO3BPATHbIE BECEHHWE
3aMOpPO3KM MOBTOPAIOTCA, KOTOPble MPOABMATCA C Mepu-
OAMYHOCTbIO Pa3 B 4 rofa, 1 HAHOCWT OTPULLATENBHBIN 3¢-
deKrT yporkanHocTu [9]. B cBA3M ¢ 3TMM onpefenexne GopM
KPOHbI, MO3BONAKLLNE CHU3UTL CTEMeHb MOAMEP3aHuA
reHepaTUBHbLIX OPraHOB ABMIAETCA aKTyaNlbHOW 3agadeit. B
HaLLUMX UCCNeoBaHUAX B 3MMHe-BeceHHWI nepuog 2019-
2020 rr. 6bIIM HEOOHOKPATHO 3adUKCUPOBaHbI pe3KMe
KonebaHnA HU3KMX TeMnepaTyp BO34yXxa, a AnuTeNibHoe
NX BO3OEWCTBME NPUBOAMIO K NOOMEpP3aHuio Mio[0BbIX
noYeK, LiBETKOB 1 BYTOHOB.

B ycnosuAx npegropHo 30oHbl KpbiMa, nepuog Mac-
COBOro LBeTeHus YepewHn 2019-2020 rr.

MPOXoANno Ha poHe IKCTPeMasbHbIX Kosle-
6aHW TeMnepaTyp Bo3ayxa, 0T MaKcUMarb- 3
HOW TeMnepaTypbl Bo3ayxa 26,5°C 4o MuHyc

N W
u o

Puc. 1. MoBpexaeHne LBETKOB YepeLLHN BECEHHUMM 3aMOPO3KaMu

CreneHb LBETEHUA M3y4YaeMblX COPTOB B rofbl UC-
crefoBaHuiA bbina B npuaenax 4-5 6anna. AHanusupya
K03 $MLMEHT NoNe3HOro 3aBA3bIBaHWA MIOL40B B Bapu-
aHTax C pas/iMyHoM HOpPMOW KPOHbI BbIAIBAIEHO, YTO Na-
Ky4as ¢popMa KpoHbl obecneynna HanbonbLLylo cTeneHb
3aBA3bIBaHMA No4oB: — KpynHonnogHana 56,8%, Jtobaea
30,1%, AHHyLuKa 30,8%. B MeHbLLie# cTeneHy no AaHHOMY
NPU3HaKy nposBunack $opma KPoHb! YNoLLEeHHOe Bepe-
TeHo — KpynHonnogHas 42,4%, Jiobasa 26,6%, AHHyLLKa
22,3%. Y KOHTposbHOW GOpMbI KpOHbBI CBOHOAHOPACTYLLEE
BEpeTeHO MoJlyyeHbl crefyoLlme pesynbTatel — KpynHo-
nnopgHan 33,4%, Miobaea 17,9%, AHHyLwka 23,4%. Ha oc-
HOBaHWW OaHHOI0 UCCIIeJ0BaHMA MOXKHO cLeNaThb BbiBOS,
YTO MyIaKy4an popMa KpoHbl Hanbonee 3dpHeKTUBHA C TOUKK
3peHus obecneyeHna HanbosbLLIEn CTeneHn onoLoTBO-
PEHUA MO CopTaM.

YporanHOCTb HacadeHWI ABNIAETCA BarHbIM GaKTo-
pOM, KOTOpas BAUAET Ha 3G GEKTUBHOCTb NMPOM3BOACTBA, U
KaK cnepacTeue Ha YpoBeHb peHTabenbHoCcTU. Pe3ynbTaThl
y4eTa YpOorKalHOCTU Mo CopTaM NpeAcTaBeHbl Ha puc. 2.

Y KoHTponbHOM $opMUPOBKM cBobOLHOpacTyLLee

33,2

<

5,1°C B anpene Mecsle, YTO NMPUBESO K g 19,9
MOBpeMAeHMI0 NeCTUKa 1 Kak cnefcTene ¢ 13,7
CHUXeHMIo yporkanHocTy (Tabn. 1). § o 77 7.7

Mcxoaa u3 nonyyeHHbIX AaHHbIX BUO- S . 45 556 4 >4
HO, 4TO y copTa KpynHonnoaHas cteneHb [ . [ | . [ |
nofiMep3aHnA CoCTaBW/1a BapbKpoBasa ot CsobopHopacTyuiee YnnouieHHoe BepeTeHo Mnakyyasa popma KpOHbI
13 0o 34%, y coptaJlio6aea - ot 18 fo 36%, BepeTeHo (K)
AHHyLKa - 53,6-38% (puc.1). Bo Bcex Ba- ®opma KpoHe!
puaHTax onbiTa HanbonblLLee KoJIM4ecTBo KpynHonnoaHas M /llo6aBa M AHHYyLWKa

MOYeK COXpaHeHO AepeBbAMM C MaKyyen
GOpMON1 KPoHBI.

Puc. 2. YporKaiHocTb fepeBbeB YepellHu Ha nogsoe BCJ1-2 npu pasHbix criocobax dop-
MupoBaHuA KpoH, 2019-2020 rr.
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Puc. 3. yneanaﬂ NPOAYKTUBHOCTb Haca)K,ﬂeHVIl‘/'l YyepeLwlHn Npy passinyHbIX CUCTeMax

dopMmpoBaHMsA KpoH AepeBbeB, noasow BC/1-2

BEpPETEHO YPOMAMHOCTb MO copTaM cocTaBuna: KpynHo-
nnogHan — 13,7, JNiobaga — 4,5, AHHyLLKa - 2,6 T/ra.

MoKaszaTenu ypoXaHOCTU C YNJIOLLEHHO BepeTeHO-
BMAHON KPOHbI BbIIM HECKOJbKO Bbille, U COCTaBUAIN Y
copTa KpynHonnogHasa 19,9 1/ra, AHHywwKa 7,7 ny copTa
Jliob6aBa - 4,0 T/ra. HanbonbLuan yporkaiHOCTb Nosly4eHa
y OepeBbeB C MaKyyen GopMoi KpoHbI, 1 cocTaBuna oT
5,4-33,2 1/ra. CpeHas Macca nnofa BapbupoBana ot 9,5
L0 14,8 r B 3aBMCMMOCTM OT copTa U $opMbl KPOHbI.

MpuMeHeHWe $OPMUPOBKM YNIIOLLLEHHOE BEpeTeHO
MO3BO/IWIIO YBEIMUYUTL YPOrKAMHOCTb MO COpTaM OT 45,2-
71,1%. Hanbonblumnit 3GPeKT yBENNYEHUA YPOHKaNHOCTH
1Meso Npu NpuMeHeHUU GOoPMUPOBKM NaKyyas, NpubaBka
yporkas KoToporo cocTaBuna ot 71,1% y copta Jllo6aBa
no 147% y copta KpynHonnogHas. Ha ocHoBaHuu nony-
YeHHbIX JaHHbIX MOYKHO CLleNaTh BbIBOA, YTO [JOCTOBEPHYHO
npunbaBKy yporKasn No BCeM copTaM MoJlyYeHa B co4eTaHUu
C nnaKy4ei GopMoli KpoHbI.

YaenbHaA NpodyKTUBHOCTb Harpy3KuM yporaeM ABNA-
€TCA OCHOBHbIM U Hanbonee 06 bEKTVBHBIM NOKa3aTeneM
3ddeKTUBHOCTY GOpPMbI KPOHbI. Pe3ynbTaTbl UcCiefoBaHWM
NPOAYKTMBHOCTM KPOHbI NMpeaCcTaBfeHbl Ha puc. 3.

PacueT ynenbHow Harpy3kum ypoxaeM 3a 2019-2020rr.
MOKasaf, YTo HaMBbICLLMIA MOKa3aTesb NOJly4YeH B CoYe-
TaHUM NNaKyyYen GopMOV KPOHbI, U cocTaBun 4,48 Kr/m?
y copta KpynHonnogHas, y coptoB JliobaBa 1 AHHyLLIKa
YPOaMHOCTb HECKOMBKO HUKe: 0,64-1,14 Kr/M? npoekuum
KpoHbI. [lepeBbA ¢ GopMoVi KpOHbI YNJTOLLEHHOE BEPETEHO
TaKMe NpeB30LLM KOHTPOJIb, I4e NoKasaTenu yaesbHOM
MPOAYKTUBHOCTM bbinK BbiLe Ha 52,8% y copTta KpynHo-
nnogHasa - Ha 73,3-48,3 %.

Mnakyyas popma KpoHbl

BbiBoabl

B pe3ynbTaTte npoBefeHHbIX UCCeno-
BaHWI YCTaHOBJIEHO YTO HaMMEHbLLAA CTe-
neHb NOAMEP3aHMA No CopTaM OTMeYeHa
B COMETaHWUM C NaKyyert GOPMOI KPOHbI.
KoadduumeHT nonesHom 3aBA3n Bapbu-

114 064 posan ot 17,9 go 56,3%. Hauebicumm
’ [aHHbIV MOKa3aTeslb OTMEYEH Y NyaKyyen
/= GOopMbI KpoHI, YTO 06YCroBNEHO ee bonee

3dPEKTUBHOM OCBELLLEHHOCTbIO. YporKan-
HOCTb BapbMipoBana ot 2,6 go 33,2 1/ra B
3aBUCUMOCTM OT copTa U GOPMbI KPOHbI.
MprMeHeHWe GOPMMPOBKM yMoLLEHHOE
BepeTeHo Aano npubasky ypoas 45-71%.
MaKcumarnbHyio NpubaBKy yporKany copTa
KpynHonnogHana nosly4eHa B COMETaHWM C
nnakyyev ¢opmuposkon — 147%.

Ha ocHOBaHMM BbIMOSIHEHHOM PaboTbl MOXKHO PeKo-
MeHO0BaTb MyaKyyylo popMy KpoHbl ONA AaNbHenLero
U3y4YeHUA U peKoMeHOoBaTb ee AnA BHeAPeHWs B Npo-
MBILLIEHHbIE HAcaXaeHUA MHTEHCMBHOMO TUNA.
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Mpodunb cTnbbeHoB U Opyrux ¢peHosbHbIX CoegUHEHNN B 6enbix
N KpacHbix BUHaX OAO «ArponpombiwneHHasa ¢pupma «DaHaropua»

BuHoz2pad u suHa npedcmasnAwm cobol saxcHelwul UCMOYHUK NUUWeBbiX cmusibbeHosd u dpyaux ¢eHosbHbIX
Memab0o/1umos BUHO2pada, Komopble 0eMoHCMPUPYM WUpPoKUl cnekmp buosioaudecKol akmuasHocmu. [IpoaHaIU3UPOBAHSI
¢eHosbHble coeduHeHUA (cmusibbeHbl, peHobHbIe KUCIombI, $p1aB0H0bI) 6 0OUHHAOUAMU KPacHeIX U ceMu besbix BUH
mopaosoti MapKu «@aHazopus» 8 KpacHodapcKoM Kpae. KpacHsie uHa codepicasiu wecms cmuslsbeHoa (mpaHc-pecaepampor,
yuc-pecsepamposi, MpaHc-, Yuc-nuyeud, MpaHc-nuyeamanHos, d-euHugepuH), mo20a KaK besisle BUHA CO0ep:Casu MoslbKO
nAame cmusbbeHos (Yuc-pecaepamposi, mpaHc-, Yuc-nuyeud, mpaHc-nuyeamaHHo 1, mpaHc-pecaepampor). bosee nonosuHs!
om obuwjezo Kosludecmaa cmusibbeHos 8 BUHaAx (65% scex cmubbeHos) npedcmasieHsl MPaHC-NULYeUudoM U Yuc-nuyeudom,
mo20a Kak codepacaHue mpaHc-peceepamposia docmuaaem yposHa 8 16% om acex cmusbbeHos. KpacHsle BuHa makice
co0epiHcanu wecme $peHosbHLIX KUCIOM U Wecmb ¢1a80H0108, 8 MO BPeMA KaK beslbie BUHA co0epicaiu wecmb $eHos1bHbIX
Kuciom u mosieKo mpu ¢aasoHosa. MupeyumuH-3-0-enoKo3ud, KeepyemuH-3-0-2/110Ko3ud U MupuyemuH 661U 0CHOBHLIMU
¢1080HOIAMU B KPACHBIX BUHAX, 8 MO BpeMA KaK duaudpoxsepyemuH-3-0-pamHo3uQd bbls1 OCHOBHbLIM GIABOHOIOM G besbix
BUHax. KpacHble duHa codepicanu 3aMemHo bosbuwe cmusibbeHos, $eHoIbHbIX KUCIOm U $1aB0HO0/108, YeM beslbie BUHA.
YemaHoaneHo, Ymo Mosiodble KpacHble BUHa mopaosol MapKu «DaHazopus» npedcmasnsaiom cobol bo2amell UCMOYHUK
¢eHosbHbIX coeduHeHud. bosee Moodble BuHa bbiu 3Ha4YUMeEsbLHO bo2a4e $eHobHbIMU COeOUHEHUAMU, d XpaHeHUe 0bpasya
8 meyeHue wecmu MecAyes 8 memMHome npu +10°C npusesno K CHUXCeHUIo 0buje20 co0epucaHuA peHo08, 8 nepayio o4epeds
MOHOMepPHbIX CmusibbeHos U KeepyemuH-3-0-2/1oKo3uda.

KnioueBble cnoBa: cTUbbEHbI; peceepaTpon; d)EHOﬂbeIe coeaUHEHUA.

Suprun Andrey Romanovich'?, Dubrovina Aleksandra Sergeevna', Kiselev Konstantin Vadimovich'

'Laboratory of Biotechnology, Federal Scientific Center of the East Asia Terrestrial Biodiversity Far Eastern Branch of the Russian
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Profile of stilbenes and other phenolic compounds in Fanagoria white
and red wines

Grapes and wines are an important source of dietary stilbenes and other phenolic metabolites of grapes, which exhibit a
wide range of biological activities. For the first time, we analyzed phenolic compounds (stilbenes, phenolic acids, flavonols) in
some representatives of Russian wines, including eleven red and seven white wines produced by Fanagoria, in the Krasnodar
Territory. Red wines contained six stilbenes (trans-resveratrol, cis-resveratrol, trans-, cis-piceid, trans-piceatannol, d-viniferin),
while white wines contained only five stilbenes (cis-resveratrol, trans-, cis-piceid, trans-piceatannol, trans-resveratrol). More
than half of the total amount of stilbenes in wines (65% of all stilbenes) is represented by trans-piceid and cis-piceid, while the
content of trans-resveratrol reaches the level of 16% of all stilbenes. Red wines also contained six phenolic acids and six flavo-
nols, while white wines contained six phenolic acids and only three flavonols. Mirecitin-3-0-glucoside, quercetin-3-0-glucoside
and myricetin were the main flavonols in red wines, while dihydroquercetin-3-0-rhamnoside was the main flavonol in white
wines. Red wines contained significantly higher amount of stilbenes, phenolic acids and flavonols than white wines. Thus, the
data showed that young red wines of Fanagoria are a rich source of phenolic compounds. The study also showed that younger
wines were richer in phenolic compounds, and storing of wine sample for six months in the dark at +10°C resulted in a decrease
in the content of total phenols, primarily monomeric stilbenes and quercetin-3-0-glucoside.

Key words: stilbenes; resveratrol; phenolic compounds.

BeegeHue HOI0 MPAHC-PECBepaTPONa, KOHAEHCUPYSA TPU MOMEKY b

PacTeHWUA CUHTE3UPYIOT LUMPOKMUI CMEKTP LieHHbIX ManoHun-KoA n KoA-3dup KopuiHom KncnoTbl [4]. 3aTeM
BTOPUYHbIX METAOOSIUTOB, TaKMUX KaK ankanouabl, Tepne-  TPAHC-PECBEPATPOJI MOMET MOABEPraTbCA PasiniHbIM
HowMabl, MpPMPOOHbIE ¢eH0ﬂbl n ap. anpO,D,HHe ¢EHOﬂb| TUMaM MO,ElMCI)VIHaLl,VIVI, BKJlOYaA osiuroMepusaumio, rnmKo-
npeacTaensaioT cobon Knacc BeLLecTs, COCTOHLU,VHZ u3 3nnnpoBaHne, METOKCUTMpPOBaHKE U NpeHnnmMpoBaHue
(EHOMbHBIX KUCTIOT, NIMTHUHOB, SIMTHAHOB, aHToumMaHos, 196l
Ay6MNbHbIX BeLLeCTB, G1aBOHOMOB U CTUbOEHOB. [pyrue GeHonbHble coeinHeHNA TaKike obnanaiot

CTUnbBEHBI MPUBTEKAIOT 0C060e BHUMaHMe, MOCKObKy — LEHHBIMM OMONOrNYecKn aKkTMBHBLIMK CBoMCTBaMK. Ha-
M3BECTHO, YTO OHM 06/131a0T LUMPOKMM CMNEeKTpoM nones-  MPUMED, $naBoHOsNbI ABMAIOTCA BUONOMNYECKN AKTUBHbI-
HbIX 19 300POBLA GHEKTOB (MMMyHOMOLY MpYioLLMe, MW COBIMHEHWAMM, KOTOPbIE COEPHKATCA B PasInIHbIX
MPOTUBOBOCNANUTENbHbBIE, AHTUAHIUOrEHHbIe, XiMU-  OBOLLAX M GPYKTaX, a Takie 06/1afjaloT NPOTUBOPAKOBbLIM
ONPOPUNAKTUYECKME U KapAMO3aLLMUTHbIE CBOICTBA) U 1 aHTUMUKPOGHbBIM OercTBueM [7]. KpoMe Toro, arfiMKoHbI
[LeMOHCTPUPYIOT 6OSILLLIOI MOTEHLMAN A1 UCCTIe[0BaHMI ¢naBoHONa B pacTeHUAX ABMIAIOTCA MOLLHbIMM aHTMOKCK-
1 pa3paboToK neKapcTBeHHbIX cpedcTs [1-3]. CTunbbeHbl  AaHTaMW, KOTOPLIE CNyHaT AnA 3allnTbl pacTeéHn OT aK-
pacTeHuin obpasyloTca Yepe3 GeHUINPonaHougHbIA nyTe  TMBHBIX $opM K1CIIOPOAA, YNIBTPAHOIETOBOIO U3NYHeHNS,
B pacTeHusX, rae cTuibbeHcuHTasa (STS; EC 2.3.1.95) @ Takke onpefiensAioT okpacKy LseTos [8, 9].
KaTanu3upyeT 0bpa3oBaHne OCHOBHOM Lienu MoHOMep- XoTA CTUsIbOeHbI COAEPHATCA BO MHOTUX BUAAX pacTe-
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HWI, BUHOTPaZ ¥ BUHO 0COHEHHO NMOJIe3HbI U3-3a BbICOKOMO
pa3Hoo6pasus 1 Konudectsa cTunbbeHos [10]. Hanpumep,
cofieprKaHne mpaHc-pecBepaTposia B HEKOTOPbIX KpacHbIX
6pa3snnbCKMX BUHaxX gocTurano 5,3 Mr/n, Torga KaK obluee
cofepranue ctTunbbeHoB gocturio 87,5 Mr/n. bonee Bbl-
COKOE€ CofiepHaHne CTUIbOEHOB XapaKTepHO A8 KpacHbIX
BVWH, B 6€/1bIX BUHAX OHO 3HAUNTESTbHO HUMKe. M3yyeHue co-
LeprKaHuA CTUNbOEHOB U ApYrnX GeHONbHbIX CoeAUHEHMIA
B KPaCHbIX 1 BenbiX BUHAX BaXKHO AJ1A NPOM3BOACTBA BUH
C BbICOKOW MULLLEBOM LLeHHOCTbIO.

Llensio daHHO20 uccnedoBaHus ABNAETCA aHanu3
npoduns n cogepKaHna GeHoNbHbIX COeaAMHEHMI (CTUNb-
6eHoB, peHONbHbIX KUCIOT U $pNaBoHOMbI) B OANHHAOLATU
KpacHbIX U ceMu BenblX poccUcKmMx copTax BuH OAOQ
«ArponpoMbliiuneHHas ¢prpMa «DaHaropunax», KpacHonap-
CKWI Kpan).

06beKTbl M MeToAbl UCCNe0BaHUM

Bbino npoaHanuanposaHo 18 (11 KpacHbIX 1 7 6enbix
BWH) 06pa3L0B BMH Pa3fINYHbIX MApOK, @ UMEHHO: «AB-
Topckoe N21», «<KabepHe», «KabepHe-Canepasu», «Karop
KaHOHWYecKui», «LLlapgoHe», «Mepno F-Style», «<Meprno
NR», «<Mepno nonycnagroe», «MyckaTHoe nonycnagroey,
«Pucnunr Fine Select», «PucnuHr NR», «Canepasu»,
«Canepasw nonycnagroer, «CoBUHbOH», «LLlapgoHe nony-
cnagkoe 6enoe», «<KpacHoe nonycnagroe», «LluMnaHckmmn
yepHbIn» U «benoe nonycnagkoex». Bce nepeuncnenHsie
BMHa 6bIK yporkan 2016-2017 rr.

Bonee Toro, Mbl NpoaHanU3MpoBanu U3MeHeHUe Co-
LepaHva eHoNbHbIX COeQUHEHUI B TEYeHUEe 6 MeCALEB
XpaHeHua (B TeMHoTe npu +10°C) ¢ BbICOKMM cOepHaHu-
eM ¢deHonoB («Fanagoria Merlot Konnekumsa NR BUHTaK
2016»). TakuM o6pasoM, Mbl NpoaHanusnposanu 23
obpasua BMH B TPeX He3aBUCKMMbIX NoBTopax (Npobbl 3
PasHbIX BYTHINOK).

AHanumu4yecKaa xpomamozapa¢us u Macc-
cnekmpomempus (MC)

5 Mn npo6bl BUHA TLLATENBHO NepeMeLLmMBasy B TeYe-
HWe 5 MWH. ¢ 5 Mn 3TMnaLeTaTa 1 Nocne 3Toro LeHTpudy-
ruposanu npu 4000 06/MuH. (M13-6900, Ikpocxmm, Poccus)
B TeueHue 2 MuH. Mocne LeHTpUdyrmpoBaHNA BepXHIOO
dpaKrumto nepeHocunm no 1 mMn B 5 otaensHbIX 1,5 M npo-
OMPKM M CyLUIIM B POTOPHOM KOHLIEHTpaTOpe B TeveHue 24
npu 35°C (Concentrator plus, InneHgopd, epmanusa). Mo-
Cne BbICbIXaHWA 0Ca[JO0K PAaCTBOPANM B Kar oM NpobupKe B
0,2 Mn pacTBopa 3TU0BOMO CNMPTa, @ 3aTeM 06BeAUHANN
3KCTPaKT U3 BCEX NPOBUPOK U 0YMLLLANM ero C NMOMOLLbI0
Discovery® DSC-18 SPE (Supelco, Bellefonte, PA, USA), a
3aTeM 1cnonb3oBanu 4na aHanusa BIXKX. 3meperure ans
Karporo obpasua BMHa NoBTopAaun 3 pasa.

NoeHTUdMKaLMA U KONMYECTBEHHAA OLLeHKa BCEX KOM-
MOHeHTOB bbiNa [OCTUrHYTa NyTEM CPABHEHUA C KOMMEpP-
YeCKM JOCTYNHbIMK cTaHdapTamu u MS getekumm. BIHKX
BbICOKOI0 pa3speLleHna ¢ Macc-cnexkTpoMeTpuent (BIHKX-
MC) npoBoaunu ¢ UCMoJIb30BaHNEM aHANIUTUYECKOM CU-
cteMbl BIHKX LC-20AD XR (Shimadzu, AnoHua). Cuctema
B3MKX 6bina ocHaLLeHa TaHAEMHbIM MacC-CreKTPOMETPOM
LCMS-IT-TOF (Lnmag3y, Knoto, AnoHus).

XpoMartorpaguyeckoe pasgeneHue NnpoBOAMIMN HA KO-
noHke Shim-pack GIST C18 (150 MM, BHyTpeHHUI AuameTp
2,1 HM, pa3mep nop 3 HM, LLinmaasy, AnoHuA); Temnepatypa
KONOHKM cocTaBnana +40°C. MNMogsurkHana dasa coctoana
13 A (0,1%-Hbl pacTBOp BOLHOM YKCYCHOM KUCnoThl) U B
(0,1%-HbI pacTBOpP YKCYCHOM KUCNOTbI B aLLETOHUTPUNE),
KOTOpYI0 MOAAEPHMBANU NpU NOCTOAHHOM CKOPOCTU Mo-

ToKa 0,2 Mn /MuH. [Ins pasgeneHus bbina Ucnosib3oBaHa
cnepyioLLas nporpamma rpaguerta: 0 mux 0% B; 35 MuH.
40% B; 40 muH. 50% B; 50 muH. 100% B, a 3aTeMm anioeHT
B go 65 MuH. BBoammMbln o6beM coctasnan 2 Mxn. Coegu-
HeHWs OblNIM [ETEKTUPOBAaHbI B PEXMME OTpULLATENIbHON
noHmsaumu. JanHble MC 6binm cobpaHbl M 06paboTaHbl
C MoMoLLbI0 NporpaMMHoro obecneveHna Shimadzu gna
nonyyeHus 1 0bpaboTku gaHHbix LCMS Solution (v.361).
YO-cneKTpbl pernctpuposany B AvanasoHe 200-600 Hwm,
LA KONMYECTBEHHOr0 OonpeaeneHna UCnonb3oBanmuchb
xpoMatorpammel npu 310 HM. KonuyectBeHHoe onpefene-
HWe BELLLeCTB NPOM3BOAMIIOCH C UCMO/Nb30BaHUEM BHELLIHNX
CTaHOapToB C UCMOMb30BaHMEM KaIMBPOBOUYHbIX KpMBbIX
Mo NATU TOYKaM perpeccum.

AHanuTU4ecKkue cTaHOapTbl: MPaHc-pecBepaTpon,
MPaHc-NULen, mpaHc-nuLeaTaHHon, KodenHas KUCnoTa,
KyMapoBas KUCNOTa, KeMnpepos, MUPULLETUH, KBEPLIETUH,
KadTapoBan KMCNOTa, MPAHC-KyTapoBas KMC0Ta U TPaHC-
depTapHada Kucnota 6bin nony4veHsl oT Sigma-Aldrich
(CeHt-Jlync, Muccypw, CLLIA), d-BuHubepmH nonyyeH ot
Panreac AppliChem (GmbH, OapmMwragr, 'epManua), ru-
Opat rannoBow kucnotsl oT TCI (Tokmo, AnoHus).

O6cy:kaeHve pesynbTaToB

Bce besble BUHa coaepKani HebosIbLLIOe KOSIMYeCTBO
obHapyrmBaeMbix ctunbbeHos ot 0,07 go 1,60 mr/n.
TonbKo oauH obpasel, benoro B1Ha cogepkan bonee |
Mr/n, a uMeHHo «DaHaropusa PucnuHr». B 6enbix BUHaxX
Mbl 06HapYMIN BCEMO NATb Pa3HOBUOHOCTEN CTUSIbOEHOB
(Yuc-pecBepatpon, mpaHc-nuLens, Yuc-nuuena u mpaHc-
nuueaTaHHon). d-BUHUEPUH U MPaHC-pecBepaTpos
He 6bl1 06HapyMeH. BbiCoKuin ypoBeHb cTUNbbeHa 6ol
obHapyeH B obpa3suax «DaHaropua Mepno», «Mepno
nonycnagroe», «KabepHe-Canepasu» u «LluMnAHCKUIA
YyepHbI». HU3KaA KoHueHTpauma cTunbbeHoB cpeau
KpacHbIX BUH bbina B obpasLiax «Canepasu nonycnagroe»,
«ABTopckoe N21» un «CanepaBu». Bcero KpacHble BUHa
cofepKanu WecTb CTUNLOEHOB: MpPaHC-pecBepaTpon,
yuc-pecBepaTpon, mpaHc-nuuens, yuc-nuuena, mpaHc-
nuueaTtaHHon u d-suHUdepuH. bonee nonoBUHLI BCex
CTUNBbOEHOB B KpacHbIX BUHaX (~ 65%) bbino NpeacTaBneHo
MPAHC-NMULEUAOM U Yuc-NnLenaoM. BarkHo 0TMETUTD, UTO
TpaHC-pecBepaTpon A0CTUran BbICOKOW JOMM CPeam BCex
ctvnbbeHoB (0,7-3,9 Mr/n unu ~ 16% Bcex cTUnbbeHOB).
OcTanbHble CTUNbBEHbI bbiNK NpeacTaBneHbl B MEHbLUMX
KoNiM4ecTBax.

CopfepaHne mpaHc-pecBepaTpona B KpacHbIX BUHAX
Koppenuposano (R=0,93) c 06LLMM copepHaHmeM CTUMb-
6€HOB 1 [OCTUras0o CaMblX BbICOKMX KOHLeHTpaLmii B «Da-
Haropus Mepno», «Meprno nonycnagroe», «KabepHe-Ca-
nepasu» 1 «LIMMNAHCKMI YepHbIN», cocTaBnAA 4,98, 4,56,
3,93 1 2,79 mr/n cootBeTcTBEHHO. Mcnonb3ya BIHX-MC,
Mbl 06HapYHWUIM Hanuume 14 apyrux GeHosnbHbIX coeamHe-
HWI, BKITIOYaA rasIoBYI0 KUCNOTY, KOQEeMHyIo 1 KyMapoByto
KWCNOTY, KadTapoByto, KyTapoByto 1 GepTapHyto KUCOTY,
mMupeunTtunH-3-0-rnoKo3na, KeepueTtuH-3-0-rawokosung,
KBepLeTUH-3-0-rNioKypoHUa, OUrnOpoKBepLeTUH-3-
OpPXaMHO3MA, MUPULLETUH, KBEPLLETUH, KeMndepon u
CNOMHbI 3QUp reKco3bl NpoToKaTexoBow KucoTel. Cogep-
YKaHWe 3TUX BeLLeCcTB J0oCTUrano 42 Mr/n B 6enbix BUHaX
(«MyckaTHoe nonycnagroe 2017») n 250 Mr/n B KpacHbIX
BuHax («ABTopckoe N21 2017»). MoMuMo cTunbbeHoB 06-
pasubl 6efbiX BUH B OCHOBHOM cofepiKanu ¢peHosbHble
KMCOTbl, KOTOPble ABNAITCA NPeALecTBEHHUKAMM ApYrnX
BbICOKOMOJIEKYNAPHBIX peHosoB. 06pasLibl KPacHbIX BUH
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COfepHanu Kak GeHoNbHble KUCMOThI, TaK U $piaBoOHO-
Nbl, BKOYasa MUppeunTuH-3-0-riokosng (36-79 mr/n),
kBepueTuH-3-0-rnoKosumg (9-30,5 mr/n), KBepueTuH-3-
O-rnorypoHng, (2,3-5,9 Mr/n), MupuuetuH (6,5-27,7 mr/n),
KBepLeTuH (2,7-15,2 Mr/n) n kemndepon (0,8-4,4 mr/n).

Obuiee conepraHne GpnaBOHOMOB B KPACHbIX BUHaX
pocturano 120 mr/n. MpuMeyaTtenbHO, YTO NPUMEPHO
TaKOe e KonMmnyecTBo GIaBoOHOSOB b0 06HapYKeHO B
06pasL,ax KpacHbIX BUH ABYX U3 UCMAHCKUX COPTOB BUHO-
rpaga Tempranillo v Graciano [11]. KpoMe Toro, Konnue-
CTBO KBEpLETUHA B KPacHOM poccuitckoM BuHe (7,8+0,9
Mr/n) 6b110 conocTaBMMO ¢ 06pa3LiamMy KaHagcKoro u
amepuKaHcKoro BuHa «Mepno» (8,40,7 n 8,5:0,8 mr/n
COOTBETCTBEHHO), HO ObINI0 HUHKE, YEM B YMIIMIACKMX BUHAX
(14,1 0,9 12].

YpoBHU ¢eHo/108 8 KPACHLIX BUHAX PA3HO20 YpPoXCas
U nocsie WecmuMeca4HO20 XPaHeHUA

Mbl CpaBHMM YeTbipe MapKK BUH C BbICOKUM cofep-
¥aHWeM CTUNbOEHOB, BKJToYas «Karop KaHOHUYECKMIt»,
«Mepno», «CanepaBu nonycnagkoe», «LluMnaHckun
YyepHbIM» yporkaa 2016 n 2017 rr. B aByx coptax BUH
cofepaHue cTunbbeHa CyLLLeCTBEHHO He pa3fiMyaetca
(«Mepno» u «Canepasu nonycnagkoe»). B asyx apyrux
o6pasuax («Karop KaHoHUYeCcKuit» 1 «LIMMNAHCKUI Yep-
HbIM»), cofepHaHne CTubbeHoB B BUHe ypoikaa 2016 .
0Ka3as1CcA 3HaYUTeNIbHO HMMKeE, YeM Yy BUH 2017 . PasHuua
B COiEPHaHNM CTUIbOEHOB Meray YPOorKaAMM MOMET bbITb
pe3ynbLTaTOM PasHOro KOJIMYEeCTBa CTUNLOEHOB B UCXOAHOM
PacTUTESIbHOM Cbipbe MU B Pa3fIMUMAX TEXHOIOMMYECKOro
npotieccax (HanpuMep, NPOLOTIHKUTENTIbHOCTb MaLepaLmm,
TeMnepatypa). KpoMe Toro, Bo BpeMaA XpaHeH!A CoaepHHa-
HWe CTUNbOEHOB MOMKET yMeHbLUaTbcA. YTobbl 0TBETUTL
Ha 3TOT BOMPOC, Mbl MpPOaHann3MpoBann o6pasLbl BUH
«Mepno» [0 1 Mocne XpaHeHUA B TEYEHME LLIECTU MeCALLEeB
(B TeMHoTe npu +10° C).

XpaHeHue B TeYeHUe LLIeCTU MecALEeB NpMBeNo K
CHUMEHMIO 06LLIEro KonmyecTea cTunbbeHoB B 1,2 pasa,
B MepBYyI0 o4epeb 3a CHET 3HAUMTESILHORO CHUMHEHNA COo-
[eprKaH1ue mpaHc-nuLeaTaHHoNa, MpaHc-pecBepaTpona,
yuc-pecsepatpona u d-euHudepuHa. CogepikaHue
mpaHc-pecBepaTposia nocsie XpaHeHUsA CHU3UIOCh C
14,1% po 12,4% oT obLiero KonmnyecTea CTUbOeHOB.
Halum pe3ynbTaThl TakMKe MoKasanu CHUMKeHWe Copep-
¥aHWA GeHONBHBIX KUCNOT 1 GIAaBOHOSIOB MpY XpaHEHWUU
BWHA, 3@ WUCKJIIOYEHNEM MUPULLETMHA U KBEPLIETUH-3-0-
FNIOKYPOHUAA, KONMYECTBO KOTOPOro yBenmMynaocs B 1,2
1 2,1 pa3a CoOTBETCTBEHHO.

BbiBogpbl

WccnepoBaHue ano BO3MOMHOCTL onMcaThb Npodusb
¥ copepKaHue CTUbbeHoB 1 ApYrx GeHoNbHbIX coeau-
HEHWI B BUHaX 0QHOI0 U3 KPYMHENLUMX BUHOLENTBYECKUX
npeanpuatTnin Poccun — OAO «ArponpoMbiluiieHHan
dupma «DaHoropuar). B npoaHanmsmpoBaHHbIX 0bpas-

Llax KpacHbIX BUH COAEeprKaHue CTUNIbbeHOB focTuUrano
OOHUX M BbICOKMX 3HA4YeHWU, 0COBEHHO 3TO KacaeTcA
MmpaHc-pecBepaTpona B obpasuax «Mepnox, «OaHaropus
Mepno», «@aHaropua Mepno nonycnagkoe»). Mpu 3Tom
COJEepraHne mpaHc-pecBepaTposia B aHaNM3npyeMblx
6eblX pOCCUMCKUX BUHAX BbIN0 OHUM U3 CaMbIX HU3KMUX
Mo CpaBHEHWIO C 0bpasL,amMm 6enbix BUH U3 ApYrux CTpaHax.

Mony4yeHHble JaHHble MOATBEpH AT paHee Nony-
YeHHble pe3ynbTaThl ANA OPYrMX BUH, MOKasbiBaloLLMe,
YTO KpacHble BMHA cofepaT bonee BbICOKMI ypoBeHb
CTUnbbeHoOB, 0C0BEHHO MPaHC-pecBepaTposa, peHobHbIX
KUCNOT U GpnaBoHOMOB, YeM besble BUHA. BuHa Toprosoi
Mapku «QDaHaropusa» npeacTaBnAlT cobon boratbii Uc-
TOYHUK GEHOJBbHBIX BELLLECTB U NEPCMeRTUBHBI ANA Aallb-
HEMLLEro M3yYeHus.

PaboTa BbinosiHeHa Npu ¢pMHaAHCOBOM MoAaepHKe
rpaHTa POOW N219-04-00063.
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N3yueHne apomMaTobpasylonMX KOMMOHEHTOB CyXuX 6enbiX BUH
U3 HOBbIX COPTOB BUMHOrpaga MOJIAABCKOM cefleKuuMM MeTO40M rasoBou

XpomaTtorpa¢um ¢ MS-getekTopom

CospemeHHbIM UHCMPYMeHMasbH6IM MemodoM aHaIu3a — 2a30800 xpoMamozpagueli ¢ MS-demerkmopoM 6bis1u NosyHeHs!

0aHHble 0 COCMase aPOMaMUYECKUX Bewjecma, onpedesiAloujux cneyuduyeckue opaaHosenmu4veckue caolicmea Cyxux
besbix8UHU3 copmoa BuHo2pada mosidaacKol ceneryuu:Floricica, Viorica, Riton u Legenda. 3kcmpakyuto apomMamobpa3syoujux
gewjecmas u3 ucciedyeMblX BUH OCYWeCmBAIU Ou3MU/I0B6IM 3QUPOM; UX KosludecmeeHHoe onpedesieHue — MemodoM
BHYyMpeHHe20 cmaHAapma, 8 Ka4ecmae nocsiedHe20 Ucnosib308asiU neHmaHosi-1. 3kempakm uccnedosdanu Ha GC-MS @
pexicuMe CKaHUPOBAHUA No NosIHOMy uoHHoMy mory — SCAN, Ha KanunnapHou KosnoHke Rt,-5MS 30 m x 0,25 mm, 0,25 um. B
OUSMUIIOBLIX SKCMPAKMAX UCCIeO0BAHHLIX BUH bbllu UdeHMU@UUUPOBAHLI apoOMamuYecKue seujecmaa,onpedenifujue
cneyuduyeckuli apoMam OaHHbIX BUH: 3MUINPONUOHAM, U30aMusIayemam, 3musaKkanpoam, B-a1uHanoon, 3musKanpuHam,
OuaMUIICYKYUHam, o—mepnuHeos, 2-$eHussmuiayemam, KanpoHOBas Kucioma, B-geHunsmusnossll cnupm, Kanpuiosas
Kucsloma. YcmaHos/ieHsl Kosludecmaa 3mux coeduHeHul, XapakmepHsle 0718 Kaxcdo20 copma.

KnioueBble cnosa: rasoBan xpoMatorpadus; MS-aeTexTop; apomaTobpasyioLiMe BELLECTBa; CyX0e BUHO; BUHOMPaL
MOJILaBCKOW CenexLmn.

Skorbanova Elena Aleksandrovna, Taran Nicolae Gheorghe, Ponomariova Irina Nicolae, Degtyar Natalia Fedorovna,

Rynda Paraskovya Dionisovna, Efremov Egor Pavlovich

Scientific-Practical Institute of Horticulture, Viticulture and Food Technologies, 59 Vierul str., Chisinau, Republic of Moldova

Study of aroma-producing components of white dry wines from new grape
varieties of Moldavian breeding using method of gas chromatography with

MS-detector

The data on the composition of aroma-producing substances that determine the specific organoleptic properties of white
dry wines from grape varieties of Moldavian selection: ‘Floricica’, ‘Viorica’, ‘Riton’ and ‘Legenda’ were obtained using modern
instrumental method of analysis - gas chromatography with MS-detector. The extraction of aroma-producing substances from
the studied wines was carried out with diethyl ether; their quantitative determination - by the method of internal standard, which
was the pentanol-1. The extract was examined on the GC-MS in the full ion current scanning mode - SCAN, on the capillary
column Rtx-5MS 30 m x 0.25 mm, 0.25 um. In the diethyl extracts of the studied wines we have identified aromatic substances,
responsible for specific aroma of these wines: Ethyl Propionat, Izoamil acetat, Ethyl Caproate, 3-Linalool, Ethyl Caprinate, Di-
ethyl Succinate, a—Terpineol, 2-Phenylethyl Acetate, Caproic Acid, B- Phenylethyl Alcohol, Caprilic acid. The quantities of these

compounds, characteristic for each variety, were determined.
Key words: gas chromatography; MS-detector; aroma-producing components; dry wine; grapes of Moldavian breeding.

BeepneHue

OcHOBOW ycneLIHOro MapKeTUHra B COBPEMEHHOM
BMHOOENWUN ABMAETCA NOCTOAHHAA ONTUMMU3aLIMA COCTaBa
TPaAMLIMOHHOIO aCCOPTUMEHTA BbINYCKaeMOM NPOAYKLIN.
Ha gaHHbIM MoMeHT B Pecrybinke MongoBa 60bLLMHCTBO
BUHOLE/TbYECKMX MPeANPUATUI OPUEHTUPOBAHO Ha BbIMYCK
6enbIX CyXMX BUH U3 KNAcCUYECKUX EBPONENCKUX COPTOB
BUHOrpaga. Ho, K corkaneHuto, 3T1 BMHa MO Ka4ecTBy He
BCErza MoryT KOHKYpMpOBaTb C aHaNorM4HbIMK, NPouU3-
BeJEHHbIMU B ApYrvX BUHOOENBYECKUX CTPaHax.

B Torke Bpemsa B Pecny6nvke Mongosa ecTb copTa BU-
HOrpaza HoBOW CENEKLMMN, BbiBEAEHHbIE 0TEYECTBEHHBIMU
y4eHbIMW, 0f06PeHHbIE U PEKOMEHL0BaHHbIE COOTBETCTBY-
LMK CTPYKTYypaMu O1A NPOU3BOLACTBA KAaYeCTBEHHbIX
6enbix BUH. Ocoboe MecTo cpeu HUX 3aHMMAIOT copTa
BuHorpaga Floricica, Viorica, Riton n Legenda, TaKk Kak
06nafaloT APKO BbIParKeHHbIM OpUrUHAbHBIM ApOMaTOM,
CNOMHBIM U MPUBIIEKATESNbHBIM ANA MOTPebUTENA BKYCOM U
MOTYT 6bITb LUIMPOKO BOCTPEO0BaHbI Ha pPasfiMYHbIX PbIHKaX,
B TOM umcrie 1 EBponencKkoMm.

Llene nposedeHHbIx uccinedoBaHuli — U3y4eHue Co-
CTaBa apoMaTobpasyloLmnx BELLECTB CyXMX besibIXBUH

Floricica, Viorica, Riton n Legenda coBpeMeHHbIM MHCTPY-
MeHTasbHbIM METOA0M aHanmn3sa — rasoBon xpomarorpa-
duelt ¢ MS-geTexkTopoM.

Mony4yeHHble OaHHbIE 0 COCTaBe apoOMaTUYECKUX
BELL,eCTB, onpedenALmx cneumduyeckme opraHonen-
TUYECKMEe CBOWCTBA BMH W3 BbllLEHA3BaHHbIX COPTOB
BMHOIpaga, No3BOMAT ONTUMU3MPOBATL TEXHOMOMMIO MX
NPUrOTOBAEHUA C LIeSIbI0 HAKOMIEHUA 1 COXPaHEHNA AaH-
HbIX KOMMOHEHTOB B FOTOBOM NMPOAYKLMUN.

061beKTbl U MeToAbl UcCNieAoBaHUM

Bbinun nccnenosaHbl 25 06pasLoB 6ebIX CyxXux BUH
13 coptoB BuHorpagda Floricica, Viorica, Riton 1 Legenda,
MpUroTOBJIEHHbIE B YCNOBUAX MUKPOBUHOZENUA B Na-
bopaTopumn MHCTUTYTa, a TaKKe OpPYruMU MOSIOABCKUMM
npoussoautenamm B 2019-2020 rr.

IKCTpaKLMIO NETYUNX apOMaTOBPa3YIoLLMX BELLLECTB U3
uccneayeMblx BUH OCYLLECTBAANM AUITUIIOBBIM 3GUPOM.
MX KonmyecTBeHHOe onpegenieHne — METOAOM BHYTPEH-
HEero CTaHOapTa, B Ka4YecTBe NOC/eAHEro UCMOob30Basu
neHTaHon-1. IKcTpaKT uccnegosanu Ha GC-MSQP2010S,
Shimadzu B pevMe CKaHUPOBaHWA MO NMOTHOMY UOHHO-
My Tory — SCAN, Ha KanunnapHon KonoHke Rt -5MS 30
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BUHOTPAOAPCTBO MW BUHOOENTME. C60pHUK Hay4YHbIX TPYROB

M x 0,25 mm, 0,25 um. C noMotupto 61MbnmoTekn mMacc-
cnektpoB NIST08.LIB 6biin HangeHbl dparMeHTapHble
MOHbI HaWBONbLLEN UHTEHCUBHOCTY AR UCCNe0BaHHbIX
apoMaTUYeCKUX BELLECTB.

06cy<aeHue pe3ynbTaToB

lMpenBapuTenbHas opraHonenTUYecKan oLeHKa benblx
CYXWX BWH, OTOBPaHHbIX ANA UCCnefoBaHuA, NoKasana,
4TO BCE OHM 06/1aAAI0T BbIPAKEHHBIMU CNIeLUPUIECKUMM
CBOWCTBaMM B apoMaTe U1 BKYCe, XapaKTepHbIMU 1A Ka-
[0ro 13 3TUX COpTOB.

C uenblo oTAeneHnaA NeTy4nX apoMaTUYeCKUX coeam-
HEHWUW OT ApYrux BELLECTB BUHA WU KOHLLEHTPUPOBAHUA
KOMIMOHEHTOB, COAEPHALLMXCA B HE3HAUUTESTbHBIX KOSU-
YECTBAX, a TaKMKe 13-3a HEBO3MOXKHOCTU UCMOJIb30BaHUA
MS-paeTeKTOpa AN aHanu3a HaTypasibHoM Npo6bbl BUHA bbis
MCMONb30BaH MeTOf, SKCTPAKLMM OMU3TUIOBEIM 3QUPOM,
PEKOMEHO0BaHHbIM /1A 3TOr0 HEKOTOPLIMK MUCCefoBa-
Tenamm [1-3, 71.

Mo opraHonenTUYecKon XapaKTepUCTUKe BUH U3 CO-
pToB BMHorpagda Floricica, Viorica, Riton u Legenda [5,
6] BMHO Viorica obnafaeT APKUM LiBETOYHLIM apoMaToM
¢ npeobnagaHveM MycKaTHO-4abpeLoBbIX TOHOB; BUHO
Floricica oTnuyaeTca fIerkMm CBEXMM apoMaToM C Npu-
ATHBIMW OTTEHKaMM MoneBblX LBETOB; Y BHa Legenda
CITOXKHbI apOMaT MOJIEBbIX LIBETOB C OTTEHKAMU JIENECTKOB
YaiiHoM po3bl; BUHO Riton 06511agaeT TOHKUM GyKeToM C
OTTEHKaMW CBEKeWN 3e/1eHN, C NIErKUMU LIUTPYCOBbIMU U
LIBETOYHbLIMU TOHaMM.

MbI NpenosIoXMIN, YTO OCHOBHYH POJib B CTTOMEHUU
cneunuYecKMX apoMaToB 3TUX BUH UrPaloT TepreHoBbIe
1 HEKOTOPbIE ApYrie XMMUYECKNEe COeAUHEHNA, UMeloLLe
MPUATHbIE apoMaTbl YabpeLa, KopuaHapa, CUpeHu, po3bl B
Pa3NMYHbIX KOIMYECTBAX M COYETaHWAX, a TaKHKe CnnpT 2-¢e-
HWN3TaHos, 06/1afAlOLLMIA TOHKMM 3araxoM YalHowW posbl.

Wcnonb3oBaHve MeTofa NeEpMOOMYECKON HUOKOCT-
HOM 3KCTPaKLUMM apoMaTUYECKNX COeQUHEHMIN U3 BMHA
OpraHMYecKMMM pacTBOPUTENAMU C NOCNedyLLUM X

pasfgenieHneM u naeHTMdukaumen Ha GC-MS nossonnaet
onpenenuTb 3TU COEAUHEHNA B KONIMYeCTBaX, 0bycnaBnu-
BaloLLMX cneumduyecKmne 0TTeHKM B apoMaTte BUHa [3, 4, 7].

Ha puvc. 1 npuBegeHa xpoMatorpamMa Qu3TUII0BOMO
3KCTpaKTa cyxoro benoro BuHa Floricica. AHanoruyHble
XpoMaTorpaMMbl BbIIM NoyYeHbl U ANA BUH U3 COPTOB
BMHorpaga Viorica, Riton u Legenda. PacwumdpoBka nu-
KOB Ha HWX MOKasana Hannyue B UX NEeTy4YeM KOMIJIEKce
BELLLeCTB, NpMBELEHHbIX B Tab.

MeTooM BHYTpPeHHero cTaHfapTa B KayecTBe KOTO-
poro ucnosb3osanu pentanol- 1, 6b1IM paccumTaHbl Kon-
4ecTBa JIETYYMX apOMaTUYECKUX BELLLECTB, BbIABMIEHHBIX
B OM3TWUNOBBLIX SKCTPAKTax COOTBETCTBYIOLLUMX BUH NpU
XpoMatorpapupoBaHuu.

AHanus nosy4yeHHbIX OaHHbIX NOKa3an, YTo Hanbosb-
LLUMe KOJIMYeCTBa 3TUX BELLLECTB HabNo4aeTcA B BUHAX U3
copTa BuHorpaga Viorica. B HMx 3HauuTenbHo 6onblue
cogepanuck B-nuHanoon (5,45-16,3 mg/dm?®), obnaga-
IOLLMIM LBETOYHBIM, ClerKa NpAHbIM apoMaToM U o.—Tep-
nuHeon (0,38-1,25 mg/dm?®), oTAnyaloWwminca croxmHbIM
LIBETOYHbIM apOMaTOM C TOHaMV CUPEHW, B OPYrUX BUHAX
3TV COeMHEHMA bbinM 0BHapYHKeHbI B ClIE[0BbIX KONIMYe-
cTBax. AueTtat p—peHnnaTunoBoro cnupTa, obnagatoLLmn
C/TOXHBIM apoMaToM 3pesibix PYKTOB U CBEHEN 3eNeHU
npucytcTeoBan B BuHe Viorica B Konnuyectsax (0,48-2,15
mg/dm?), npeBbllLAOLWMUX €ro CoAepKaHue B BUHAX
Floricica, Riton u Legenda (tabn.).

IPupbI STUNNPONMOHAT U M30aMUALLETaT UMEKT GPYK-
TOBbIV apoMaT, MPUYeM NOCNeHUM C OTTEHKaMM FpyLLM, U
HW3KWI NOPOT OLLYLLIEHWA, NO3TOMY [aXKe B HE3HaUUTESb-
HbIX KONIMYECTBAX OHM MOTYT y4acTBOBaTh B OPMUMPOBaHINM
crneumduyeckmx oTTeHKoB B byKeTe BUHA. B BuHe Viorica
cofepaHue 3TUX KOMMOHEHTOB TaKKe 6biNo BbILLE, YeM
B BMHaX U3 Opyrux COPTOB BMHOMPaga: 3TUANPONMOHAT —
(0,11-0,72 mg/dm?®), usoammnauetar - (0,52-7,92 mg/dm?3).
BuHo Legenda otnmyanock ot 06pasuoB M3 gpyrux co-
PTOB 6O/BLIMM KONNMYECTBOM B—QEHUNI3TUNO0BOr0 CNNpTa

Chromatogram Floricica_V-1_Control C: GCMSsolutien'Data'Projectl'otcet 2020 ALS 15 Floricica V-1 _Control _1.qed
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(96,56-274,47 mg/dm?®), obnagaioLLero apomMaTom
YalHow po3bl M 06yCNaBIMBAIOLLIEr0 COOTBETCTBYIO-
LLMe CcrieLmpUuUecKme OTTEHKM B apoMaTe 3Toro BUHa.

BuHo Floricica cogeprano B-¢deHnnstunoBsbli
CMUPT TOXKe B 3HAUMTENBHbIX KOJIMYECTBaX, HO Me-
Hee, YeM BMHO Legenda - (62,80-100,56 mg/dmd).

CnenyeT 0TMeTUTb, YTO BO BCcex obpasuax uc-
CnefoBaHHbIX BUH MPUCYTCTBOBAM KanpoHoBas
M KanpuioBaa KWUCMOTbl, @ TaKKe MX 3TUJIOBbIE
3¢upbl. Bce 3T coeguHeHna obnabaloT CragKuM
apoMaToM C OTTEHKaMM 3K30TUYECKUX PPYKTOB
CO CNTMBOYHO-MOJIOYHBLIM HI0GHCOM W BHOCHT CBOM
BKNag B popMMpoBaHMe creunpuyecKmnx CopToBbIX
0Cob6eHHOCTEN MUCCNeoBaHHbIX 6enbIX CyXMX BUH.
OTMeYaeTCcA [OCTaTO4HO BbICOKOE CoepHaHmne 3Tux
KOMTMOHEHTOB B copTe BUHa Viorica.

B BuHax Riton npaktnyecku otcyTcTBOBanu B—
NMHaNoOoN 1 0. —~TEPMNMHEO]], @ OCTalNbHbIE apoMaTU-
YeCKuMe COeAMHEHNA COOEPHKannCh B KOIMYECTBaX,
MeHbLUMX, YeM B obpasuax BuH Viorica, Legenda
n Floricica. Bugumo, 3TuM 1 obbAcHAeTCA bonee
HeMTpasbHbIM apoMaT B1Ha U3 BUHorpaga Riton.

CofepaHue ouaTUiCyKumHaTa B 06pasLiax BUH
Viorica, Legenda, Floricica u Riton konebanocb ot
1,18 oo 5,62 mg/dmd. MatuncyKkumHar — guatu-
NOBLIV 3¢MP AHTAPHOM KUCNOTbI YaCTO UCTIONb3YIOT
KaK KOMMOHEHT B napdioMepHbIX KOMMO3ULUAX,
MOCKOJNbKY OH 06/1a4aeT CMOMHbBIM LBETOYHbIM
apoMarom.

O6palLaeT Ha cebA BHMMaHWe copepiKaHue
repaHnos1a, KOTOpPbIN MPUCYTCTBOBAJT BO BCEX BUHAX
B CNeA0BbIX KOJIMYECTBaX W, BUOMMO, €ro posb B
CITOMKEHUN XapaKTEPHbIX TOHOB B apoMaTtax 3TUX
BWH He3HauuTeIbHaA.

lMprBedeHHan Ha puc. 2 guarpamMa HarnAagHo
LEMOHCTPUPYET BKIAA Karaoro 13 UcciefoBaHHbIX
NeTyYnX COeOUHEHWNI B apoMaT BUH BEenbIX CyxXux
BWH Viorica, Legenda, Floricica u Riton.

ApoMaTnyeckui cnvpT B—-¢$eHnN3TaHon Bo BCex
o6pasuax BUH CoAepKanca B KONMYECTBaX, 3HaUM-

TeJIbHO MNpéeBbIlaloLLmMX BCe 0CTaJibHble apoMaTU4yecKkue
coeanHeHnA, ucxoaoAa U3 3Toro, MOXHO NpennosIoKnTb,
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Tabnuuya. CogepKaHue NeTyunx apoMaTUYECKUX BELLECTB B benbix
cyxux BuHax Floricica, Viorica, Riton u Legenda, mg/dm?®

BuHo BuHo BuHo BuHo

Ap%’gaTg':chaKMe 3Havenme | Viorica Riton Legenda Floricica
t 0*=12) | (n=6) (n=4) (n=3)
MUH. 0,11 0,10 0,15 0,27

3TMANPONMOHAT |  MaKC. 0,72 0,79 0,61 0,58
cpefHee 0,39 0,32 0,34 0,38

MUH. 0,52 0,37 0,21 0,4

/30amMunaueTaT | Makc. 8,0 3,86 0,62 2,18
cpefHee 3,7 1,87 1,27 1,27

MUH. 0,63 0,35 0,24 0,50

3JTmnKanpoHar MaKc. 2,16 0,96 0,87 0,76
cpeaHee 1,21 0,70 0,56 0,65

MUH. 1,0 0,92 0,53 1,06

3tunkanpunat MaKc. 3,0 1,48 1,50 1,89
cpenHee 2,04 1,18 0,94 1,28

MUH. 5,45 <0,01 <0,01 <0,01

B-nuHanoon MaKc. 16,3 <0,01 <0,01 <0,01
cpefHee 10,2 <0,01 <0,01 <0,01

MUH. 0,33 0,37 0,28 0,30

JtunKkanpuHar MaKc. 1,06 0,54 0,58 0,69
cpefHee 0,66 0,45 0,43 0,48

MUH. 1,24 1,44 1,57 1,50
[MaTUN-CYKUMHAT | MaKC. 4,54 4,39 5,16 5,62
cpefHee 2,69 2,94 3,50 3,79

MUH. 0,25 <0,01 <0,01 <0,01

O~TepnuHeon MaKc. 1,25 <0,01 <0,01 0,18
cpefHee 0,8 <0,01 <0,01 0,10

MUH. 0,48 0,30 0,10 0,10

eI | e, | 215 0,85 B 0,97
W cpeaee | 1,24 0,61 0,62 0,55
MUH. 7,54 4,54 3,95 4,70

Ha:lfc"n”o"faa" MaKC. 18,72 914 16,11 10,33
cpeaHee 3,7 6,9 9,0 7,79

MUH. 37,26 53,36 96,56 66,20
B‘ﬂﬂ}f‘ﬂaﬂ“"' make. | 117,03 | 10996 | 27441 100,56
T | cpeghee | 93,0 86,31 187,3 78,19
MUH. 7,96 5,78 5,37 4,32

HanpnosaR | e | 3084 | 145 | 190 15,30
cpefHee 17,3 9,41 11,75 8,67

N puMedyaHue: N* — KO/IMYECTBO UCCNEAO0BAHHbIX oﬁpaauoa

4TO OH 06YyCNaBNMBAET OCHOBHOM LiBETOYHBIN TOH pa3nny-
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Puc. 2. [iuarpamma BKaZa Kaaoro U3 UcCieoBaHHbIX IETYYUX COeiMHEHUI B apoMaT 6enibix cyxux BuH Viorica, Legenda, Floricica n Riton
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BbiBogb!

Mpw MccnenoBaHUM apoMaTobpasyoLLX KOMMOHEHTOB
BesbIX CyXMX BUH U3 HOBbIX COPTOB BUHOMPaAa MONAABCKOM
cenekuun Floricica, Viorica, Riton n LegendameTtogom
rasoBoi xpoMatorpadum ¢ MS-0eTeKTopoM B HUX Obinn
MAeHTUPULMPOBaHBI apoMaTUYeCcKMe BELLLECTBa, onpeae-
nAwLLmMe cneuuPuyeckiii apoMat faHHbIX BUH — 3T0 3TUII-
MPOMNWOHAT, n30aMunaLeTar, B-N1Hanoo0s 1 o.—TeprmnHeo,
B—deHunaTaHon, GeHnNaTUN-aLeTarT, KanpoHoBaA U Kanpu-
N0BaA KUCNOTbI, MX 3TUNOBbIE 3PUPbI, AUITUACYKLMHAT.

YCTaHOBEHbI KONMYECTBA 3TUX COEAUHEHUIA, XapaK-
TepHble ANA KakKO0ro BUHa.

MonyyeHHasA MHPopMaLLMA NO3BOUT ONTUMU3MPOBATH
TEXHOOMUI0 NPUrOTOBEHMA 6eMbIX CyXMX BUH U3 HOBbIX
COpPTOB BMHOrpada MongaBcKoi cenekumn Floricica,
Viorica, Riton u Legenda ¢ Lienblo HaKoMeHNA U coXpaHe-
HWA 3TUX KOMIMOHEHTOB B FOTOBOW MPOAYKLMM.

WccnenoBaHua 6biiv NnpoBeAeHbl B paMKax BbIMosi-
HeHuA ["ocygapcTBeHHomn nporpammbl 20.80009.5107.05
ANCD «Valorificarea la scara industriald a potentialului
oenologic al soiurilor si clonelor de struguri asanate de
selectie noud si autohtone pentru fabricarea productiei
vinicole competitive pe pietele internationale».

YK 663.22;631.4
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Ucnonb3oBaHWe MHCTPYMEHTaslbHbIX METOAOB aHanu3a OJ/iA OLEeHKU
KayecTBa KpPacHbIX CyXUX BUH C OXpaHAEMbIM reorpaduyeckom
YKasaHueM, NpousBedeHHbIX B BUHOrpPa4HO-BUHOLEIbYECKOM

reorpapuyeckoM apeane «Codru»

B daHHot pabome bbiniu uccriedosansi 10 06pa3yoa KpacHsIx cyxux 8uH ypoxcas 2015 u 2016 22., npoussedeHHbIX KaK BUHA
C 0XpaHAeMbIM 2eo2paduqeckuM yrasaHueM «Codru» 3KoHoMuYecKuMu azeHmamu Accoyuayuu npousdodumesnel uH ¢ IGP
«Codru». B suHax bbi11 onpedesieH aHMOYUaHOBbIU NPogusIb, HA OCHOBAHUU KOMOPO20 bbiIa PaccHUMAHa CyMMa 2/TUKO3UGHbIX
QHMOYUAHOB, @ MAKiCe CB060OHbIX U QYUIUPOBAHHLIX AHMOYUAHOB. bbi/ia nposdedeHa cnekmpoMempuYecKas XapakmepucmuKa
3MUX BUH, 071A onpedesieHUA POPMbI KPACAUUX BEUYECMB, KOMOopbIe y4acmayiom 6 opMUpOBaHUU YBeMOBbIX XapaKMePUCMUK.

KniouyeBble cnoBa: aHTOLMAHOBLIV I'IpOdJVIJ'Ib; ¢eHOJ'IbeIe BeLlecTBa; onTnh4yecKkan nNioTHOCTb.

Taran Nicolae Gheorghe, Ponomariova Irina Nicolae, Nemteanu Silvia Stepan, Grosu Olga Anatolie, Cibuc Mariana

Gheorghe, Golenco Lidia Fiodor

Scientific-Practical Institute of Horticulture, Viticulture and Food Technologies, 59 Vierul str., Chisinau, Republic of Moldova

Use of instrumental methods of analysis to assess the quality of red dry
wines with a Protected Geographical Indication, produced in the geographical

area “Codru”

In this study 10 samples of red wines from the harvest of 2015-2016, produced within the Producers Guild of Wines with
Protected Geographical Indication “Codru”, were surveyed. The anthocyanin profile was determined in wines. Based on it, the
sum of glycosidic anthocyanins, as well as free and acylated anthocyanins, was calculated. In order to determine the forms
of coloring substances, involved in the formation of the color, the spectrometric characteristic of these wines was determined.

Key words: anthocyanin profile; phenolic compounds; optical density.
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BeepneHue

BoraTcTBo KpacHbIX BUH — 3TO QeHoNbHbIe CoeanHe-
HWA, KOTOpPble NEPEXOAAT U3 TBEPAbIX YaCTel BUHOrpagHoM
AroAbl B Cycno, a 3aTeM B BUHO. BarHOCTb GeHOMbHbIX cOo-
eOVHeHW 4nA KaYecTBa BMHa XopoLUo u3BecTHa. 06nagan
Pa3HOO6pPa3HOM M CIIOMHOM MOJIEKYNAPHOM CTPYKTYPON,
OHW MMEIOT BbICOKYI0 XMMUYECKYI0 PEaKTUBHOCTb U yya-
CTBYIOT B MHOMOYMCIIEHHBIX MPOLLECCAX OKUCIIEHWA, KOH-
[eHcaumu, monmMMepusatim, Kononumepusaumm [1, 5]. 3tm
COeQMHeHWA cnocobCTBYIOT ONpeaeneHuio opraHosienTuye-
CKWX MOKa3saTenen, rMrueHNYecKU-nuLLEBOM LLeHHOCTU U
0C06€eHHO TUNNYHOCTM BUH. KpoMe Toro, 6aKTepuLmaHbIe
M QHTMOKCMOAHTHblE CBOMCTBA QEHOJbHBLIX BELLLECTB, 3a-
LUMLLAIOT LBET M BKYC BMHA, 0COBEHHO KpacHbIX. TakuM
06pa3oM, LiBeT 1 opraHonenTUYecKme CBOMCTBA ABNAIOTCA
OCHOBHbIMUW XapaKTePUCTMKAMM KPaCcHbIX CyXMX BUH [2].

(DeHonbHble coeanHeHUA UMetT ocoboe 3HadeHne B
GopMMpoBaHWK LiBeTa KpacHbIX BUH, OCHOBHbIMU U3 KOTO-
PbIX ABAAKTCA aHTOLMaHbI. CTPYKTypa aHTOLMaHOB COCTOUT
3 @HTOLMaHWOMHOB, KOTOPbIe COCTaBAIOT OCHOBY KpacA-
LLLero BeLLecTBa v rnukosnaos [2]. B BuHorpage, cycne u
BWHE MPUCYTCTBYIOT ABa aHTOLMAHUAMHA — UMaHUOWH U
LenbOUHUOMH, a TaKHKe UX METUMOBbIE 3PUPbI — NEOHUANWH,
NeTYHUAMH U ManbBUauH [3, 5].

Llenoio daHHo20 uccnedoBdaHuA ABNAETCA onpeae-
NeHWe aHTOLMaHOBOro NPodunsA 1 CrEeKTPOMETPUYECKUX
XapaKTEPUCTUK KPacHbBIX CYXMX BUH C OXPaHAEMbIM reo-
rpapuyeckM yrasaHneMm, Npov3BefeHHbIX B BUHOrPagHO-
BUHoOenbYeckoM apeane «Codruy.

06beKTbl M MeToAbl UCCNeA0BaHUM

[nAa uccnegosaHna 6binn oTobpaHsl 10 obpasuos
KpacHbIX CyxmX BUH yporkan 20151 2016 rr., npov3seneH-
HbIX KaK BUHA C OXpaHAEMbIM reorpapu4ecKmnM ykasaHuem
«Codru» 3KoOHOMUYECKUMY areHTamMmn AccoLmaLLm Npoums-
BoauTene BuH ¢ IGP «Codru» U3 BUHOrpaaa, BblpaLleHHo-
0 B pas/in4HbIX pervoHax (cesep, tor, LLeHTp), cobpaHHoro
13 onpeneneHHon reorpaduyecrkon Tepputopuu, . Cnncok
06pasL,0B KpacHbIX CyXMX BUH, NPoun3BeaeHHbIX Accoum-
auuer n3 BUHOrpafa, BbIpalLleHHOr0 B ANOBEHCKOM U
[ly6occapcKoM paiioHax, npeacTassieH B Tabn. 1.

KpacHble cyxve BUHA Bbinu NPUrOTOBMEHbI 3 BUHO-
rpaga copToB Mepno 1 KabepHe-CoBuHbOH, Manbbek u
CanepaBw Mo K1accu4YecKom TEXHONOrUMN.

B vccnegyeMbix KpacHbIX CyXmx BUHax MokasaTenu

Tabnuua 1. CnucoKk 06pa3LoB KPaCHbIX CyXMX BUH,

npou3sBefeHHbIX Accoumaumeii NpousBoauTeNei BUH
¢ IGP «Codru», (ypoan 2015-2016)

HanmeHoBaHue log
BUHa" yporan HauMeHoBaHWe npeanpuaATUs
Mepno
KabepteCoBuHboH 2016 0AQ «AcKoHm», c. Iyxoi, AinoeHckuiA
Manbbek pamoH
Canepasm
Meprio 2016 | LIBK «MuneLwtuit Muuby, ¢. Munewu-
KabepHe-CoBuHbOH | 2016 |Tvit Muub, AnoBeHckuit paio.
Mepno 2015 AO «KBuHT, c. [loitbakb, [lyboccapckuin
KabepHe-CoBHHbOH paiioH
AO «[loiHa Bun», c. PeseHbl, AnoseH-
Mepno 2016 CKMI panoH
KaGepHe-Cosmbon | 2016 E:\v?ﬁ«;?aBV?gHBMH»' c. CypyyeHsl, Anosex-

MpuMeyaHue:* —BuHa ObiNM MPOM3BEEHBI 5 SKOHOMUYECKUMM
areHTamm

aHToLMaHOB onpenenanu Ha xpomatorpa¢e HEWLET-
PAKARD 1100 ¢ getektopoM UV-VIS un pasgenutenbHon
KonoHxom LI CHROSPHER 100 RP 18.

CreKTpOMETPUYECKIME XapaKTEPUCTUKIN KPACHBIX CYXMX
BWH B CreKTpanbHoM amana3oHe 400-600 HM onpegenanu
Ha cnekTpodoToMeTpe T 60 UV/VIS PG INSTRUMENTS
LIMITED.

BwHa 6b111 nogBeprHyTb OpraHoNenTUYeCKOM OLLEHKe
no 100-6annbHoi cucTeMe LerycTaLMOoHHOM KOMUCCHEN,
coctoAwen ns 20 gerycraumoHHbIX 3KcnepToB. OpraHo-
NenTUYeCKMe XapaKTEPUCTUKM CyXUX KpacHbIX BUH ¢ IGP
«Codru», NpecTaBneHHbIe YieHaMM KOMUCCUK, MpeacTaB-
neHbl BTabnuue 3. Lienbio aerycraumm 6bina opraHonentu-
YecKas oLieHKa 06pa3sL0B BUH O/1A Co3aHnA 6a3bl aHHbIX
BUH Accoumaumm npousBoauTenein BUHa C 0XpPaHAEMbIM
reorpaduyeckmm yKasaHuem «Codru» 1 onpegeneHua ux
COOTBETCTBMA TPebOBaHUAM TEXHUYECKUX YC/TOBUM AnA
OLLeHKM TUMUYHOCTU BUHHOWM 30Hbl.

MccnenosaHue 6binv npoBedeHsl B labopatopuax
«3Honorumn n VDO» 1 «KoHTpona KayecTBa ankoronbHom
NpoayKLUMW» Hay4Ho-NpaKTU4eCcKoro MHCTUTYTa CafoBoA-
CTBa, BUHOTPafapcTBa M NULLIEBLIX TEXHo0rui Pecry6iu-
Kn MonpgoBssl.

06cy:kaeHve pesynbTaToB

3HayeHne COOTHOLLEHUM aHTOLIMAHOB B KPaCHbIX Cy-
XWX BMHAX C OXpaHAeMblM FreorpaduyeckMM yKasaHWeM,
Npou3BeAeHHbIX B BUHOrpafgHO-BUHOOE/IbYECKOM apeane
«Codru» yporasa 2015-2016 rr. npencTasseHsl B Tab. 2.
CyMMa KOMOMHNPOBaHHbIX @HTOLIMAHOB B BUHAX, NMOJTy4YeH-
HbIX 3 BUHOrpada copTa KabepHe-CoBMHBOH, caMas BbiCo-
Kas 1 Konebnetcsa ot 31,8% go 38,3%. KoMOMHMpOBaHHbIe
aHTOoLMaHbI cyMTaloTca bosiee nosiesHbIMU ONA KavecTsa
KPaCHbIX BUH, YeM MIMKO3MOMPOBaHHbIE aHTOLMAHbI.

B BWHax, nonyyeHHbIX U3 BUHOrpaga copta Mepno,
L,0J17 KOMOMHUPOBAHHbIX aHTOLMAHOB COCTaBNAeT OT
28,5% pno 35,2%, a B BuHe Canepasu, Npon3BegeHHOro B
OAQ «AcKoHW», NPOLLEHT KOMOUHMPOBAHHbLIX aHTOLMaHOB
caMbli HU3KKIA U cocTasngaeT 20,5%.

AHTOLMAHMONHBI He ABNAIOTCA CTabUNbHLIMU BeLLe-
CTBaMW W pearvpylT C rMUKO3MOaMU B OKpYrKaloLLen
cpene, 06pasyA rMMKO3MaMPOBaHHbIe aHTOLMaHbI. AHanms
Mosy4YeHHbIX pe3ynbTaToB NOKa3aJl, YTo B MCCed0BaHHbIX
KPacHbIX CyXMX BMHax npeobnagainT GopMbl MMKO3UON-
POBaHHbIX aHTouUMaHoB B npedenax 59,1-68,9%. Caman
BbICOKaA [0J1A MMUKO3UAMPOBAHHbIX aHTOLMAHOB B BUHE
Canepasu, npoussegeHHoe B OAQ «ACKOHM», OHO COCTaB-
naet 77,7%.

OCHOBHbIM KOMMOHEHTOM aHTOLIMAHOB B UCCIe0BaH-
HbIX BUHAX ABNAETCA ManbBUONH-3-FNNKO3M4, KOTOPbIN
6onee cTabuNbHbINA, YeM 0CTasbHbIE FIIMKO3UOMPOBaHHbIE
aHToUMaHbl. B BUHaX, NponsBegeHHbIX U3 COPTOB BUHOMPa-
na KabepHe-CoBuHboH, Canepasu 1 Manbbek, 3HaueHue
3TOro rnokasatens 6onee BbicoKoe — 42,9-47,8%. 370
3Ha4uT, YTO LIBET BUHA 60/1ee MHTEHCUBHBIN, YeM B BUHAX,
npou3BeAeHHbIX U3 CopTa BUHOrpada Mepro.

MoMMMO ManbBUOMH-3-FNMMKO3MAA, 3HAYUTENBHYIO
LLOJI0 B CO3AaHMM LiBeTa MMeeT AenbOUHUONH-3-rMKo3ma
W NETYHUAMH-3-TTMKO3U . 3TV aHTOLMaHbI NPUAAIOT BUHAM
duoneToBble M KpacHo-pybuUHoBbIe TOHA. [1nA BUH, npous-
BeAEHHbIX U3 COpTOB BMHOrpada Canepasu u Mepno 3Tu
aHTOLMaHbI MMetoT 6oJiee BbICOKME 3HaYeHus. 3HayeHue
MPOLLEHTHOrO COOTHOLLEHUA AeNbGUHMANH-3-TNMKo3MAaa
ana BvHa Canepasu, npomsseaeHHoro B OAO «ACKOHW»,
coctaenseT 10,4%, a B BUHaX, NpoM3BedeHHbIX 13 copTa
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Tabnuua 2. 3HayeHUsA COOTHOLIEHUI aHTOLMAHOB B KPaCHbIX CyXUX BUHAX, C OXPaHAEMbIM reorpaUyecKuM yKasaHueM,
npomsBefieHHbIX B BUHOrpagHO-BUHOAENbYecKoM apeane «Codru», yposaii 2015-2016 rr.

T — o |2 B
npeAnpuATMe-npon3so- | lenb¢uxnant- | Linanuamu- 3M”r%*f1?;_ MeTyHuamH- | TeoHnann- | ManbsuamH- | POBaHHbLIX Hblg awto- | BMgon
auTenb 3-ruKosng  |3-rnuKosng éqw o 3-rnMKko3vA | 3-rMMKo3NA | 3-TNIMKO3MA | AHTOLMAKOB| = 1o oe | v/
«Mepno AckoHuy, 2016 7,0 0,1 1,4 6,6 9,7 41,3 30,9 66,1 35
«Mepno [loitHa Buk», 2016 8,6 1,3 1,8 6,0 7,2 34,2 35,7 59,1 3,6
iepno Manewrut Musen,| g g 0,1 07 85 68 630 285 68,9 12
«Mepno Kut», 2015 8,7 0,1 08 7.4 4,8 40,5 35,2 62,3 1,2
«KabepHe-CoBuHbOH AcKo-
HiD, 2816 7,2 0,2 0,7 6,4 49 46,7 31,8 66,1 2,1
«KabepHe-CoBMHBOH Mu-
ReLuTvi Midb, 2016 49 0,1 0,5 4,8 6,7 47,3 33,8 64,3 15
«KabepHe-CoB1HbOH
Keuty, 2016 49 0,3 0,4 4,8 3,0 52,1 32,8 61,5 05
«KabepHe-CoBMHbOH 3Bep
Buti», 2016 6,7 0,1 0,6 6,0 4,0 42,9 38,3 60,3 1,7
«Marnbbex AckoHu», 2016 7,1 0,3 0,5 53 4,5 44,3 33,3 62,0 0,6
«Canepasu AckoHu», 2016 10,4 0,1 1,4 9,5 8,5 478 20,5 77,71 4,3
p

BUHOrpaga Mepno, cooteetcteeHHo 7,0-9,5%. MNpoueHTHOE
COOTHOLLEHWA NETYHNAUH-3-INIMKO3MAa CAMOE BbICOKOE B
BuHe Canepasu, oHo cocTaBnseT 9,5%, a B BUHaX, Npous-
BeJEHHbIX U3 copTa BUHOrpaga Mepso, coOTBETCTBEHHO
6,0-8,5%.

YTo KacaeTcA NeOHNAUH-3-TIMKO3MAQA, TO B BUHAX,
npou3BeAeHHbIX U3 copTa BUHOrpaga Mepno, 3ToT noKasa-
Tenb 6osiee BbICOKMI MO CpaBHEHMIO C 06pasLLOM U3 BUHO-
rpafa copta KabepHe-CoBUHLOH. OH faeT HenTble ToHa.

[VrnnKo3ng MansBuoN, xapakTepHbI ons rubpuaos
NpAMBIX MPOM3BOAUTENEN, BOCTUraeT 3HadeHur oT 0,5 o
4,3 Mr/gm®, 4TO 3HAYUTENBHO HUMKE MaKCUMManbHO Jony-
ctuMoro npegena (15 mr/omd).

TaKe bblna NnpoBeeHa CNeKTPOMeTpUYeCcKas XapaKx-
TEPUCTMKA KPACHBIX CyXMX BUH. [InA Toro, 4tobbl onpene-
NnTb GOPMbI KPacALLMX BELLLECTB, KOTOPbIE YYaCcTBYIOT B
dopMmrpoBaHUK LBETa, 6bINO NCMONB30BaHO CNEKTPOdOTO-
METPUYECKMI MeTO, B CNEKTpanbHOM avanasoHe 400-600
HM. [pu NnoTHOCTKW, onpedeneHHOW B AnanasoHe OJIMH
BosiH 400-500 HM, MaeHTUPULMPYIOTCA KOHOEHCH-
POBaHHble (peHosbHble COeAUHEHNSA, @ aHTOLMaHbI
LEMOHCTPUPYIOT MaKCcUMarbHylo agcopbuumio npu
520 HM. Mony4yeHHble pe3ynbTaTel NpeAcTaBEHb
rpaduyecku ¢ paspaboTKoit cneKkTporpamM. Cnek-
Tporpammel BUH Mepno v Canepasu Ha puc. 1.

Yr0 Kacaetca BuHa CanepaBu, NpoM3BeeHHOr 0
B OAO «ACKOHM», MOXKHO OTMETUTb, YTO CTEMEHb
onTuyeckor agcopbumm npu 520 HM y Hero Bbina
camas Bbicokana — 1,76, 4To xapaKkTepu3syetca 60-
nee BbICOKMM COZEepHaHNEM aHTOLMaHOB U bonee
HU3KUM COAEPHaHMEM OKUCTIEHHBIX U KOHOEHCH-
POBaHHbIX COeAMHEHWI, BUHO MMENO HaCbILLEHHbIV
LIBET, XapaKTepHbI AnA aToro copta. B obpasuax
BUH Mepno, npousBedeHHbix B AD «KBUHT» u©
MUBK «Munewtnin Mmnyb», cteneHb onTUYECKOM
afcopbumu npu 520 HM b6onee HK3Kaa 0,805 u
0,752 coOTBETCTBEHHO, YTO YKa3bIBAET Ha TO, YTO
KOHLLEHTpaLMA aHTOLMaHOB HebosbLIasA U MOMUMO
aHTOLMaHoB, B (pOPMMPOBaHUM LiBETA TaKKe yya-
CTBYIOT KOHOEHCUMPOBAHHbIE COeAUHEHNA. TeHOeH-
LIMA HAKOMJIEHNA KOHOEHCUPOBAHHbIX COeAMHEHUI

OnTunyeckas NNOTHOCTb

HabntogaeTcA TakKe B 06pasuax Mepno, npon3eeeHHbIX B
AO «[loHa BuH» 1 OAO «AcKoHW». /3 cneKkTporpamM atmx
BWH MOYKHO CAenaTh BbIBOA, YTO BUHA, MPOM3BELEHHbBIE B
AO «KBuHT» 1 MUBK «Munewwtnin Muyb» 13 copTa BUHO-
rpaga Mepno, obnagaiot 6onee cnabom MHTEHCUBHOCTbIO
OKpacku.

CneKTporpaMMbl KpacHbIx Cyxux BuH KabepHe-CoBu-
HbOH M ManbbeK nokasaHbl Ha puc. 2.

M3 cneKkTporpamM BMOHO, YTO UCCeyeMble BUHA UMe-
I0T 3Ha4YEeHNA TUMMYHBIX NOKa3aTesNien LiBeTa 419 MOS0 AbIX
KpacHbIX BUH, CMEKTPOrpaMMbl UMEIOT 0OMHAKOBYIO TeH-
LEHUMI0 — MaKCUManbHylo aacopbupmio Npuy AnvHe BOJSHbI
520 HM M MUHUManbHY agcopbumio Ha 420 HM. OnTuye-
CKanA NM0THOCTb Npy AnWHe BosiHbI 520 HM cocTaBnAeT oT
0,531 go 0,741. U3 Bcex obpasuoe «KabepHe-CoBUHBOH
ACKOHW» UMen camyto BbICOKYIO CTeneHb ONTUYeCcKoM ag-
copbuum npu onuHe BosHbl 520 HM — 0,74. Mo cpaBHeHMIo
C BMHaMK, Npou3BeAeHHbIMU U3 copTa BUHorpaga Mepno,
BMHa, Npou3BefeHHble U3 copTa BUHorpaaa KabepHe-Co-
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Puc. 2. CrieKTpoMeTpuYecKan XapaKTepUCTUKa KPacHbIX CyXMX

BuH KabepHe-CoBuHLOH 1 Manbbek

BMHbOH, XapaKTepu3yloTca 6oree HU3KOW CTeneHb ONTUYe-
CKoWt aacopbumm npum gnuHe BosHbl 520 1 420 HM.

MonyyeHHble pe3ynbTaThl MO3BONAIOT HaM caenaTb
BbIBO/I, YTO UCC/IeJ0BaHHbIE KpacHble CyXMe BUHA XapaKTe-
PU3YIOTCA ONTUMa bHBIMU LIBETOBLIMM MOKa3aTeNAMU /18
MOJ10[bIX BUH C OXPaHAEMbIM reorpadu4ecKmM yKasaHuem
1 aHaNorM4HbIMKU CNEKTPOrpaMMamMK, KoTopble ciefyet
CYMTaTb TUMUYHLIMU O BUHOTPaAHO-BUHO4ENIbYECKOro
apeana «Codrus.

OpraHonenTU4YecKkue XapaKTepPUCTUKMN KPacHbIX CyXUX
BUH ¢ IGP «Codru» (1abn. 3) nmenu cpefHiolo OLEeHKY OT
80,7 6anna (Mepno, 2016, AO «[oiHa BuH», KoTopbii
XapaKTepu3yeTcA KaKk NPOo3payHbli, C py6UHOBLIM LIBETOM,

apoMaT YMCTbIN, XapaKTEPHbIN O/1A COpTa, CBEHKMM
BKYC, MOJTHbINA, raPMOHUYHBIN, CbaaHCMPOBaHHbIN, C
apoMaToM YepeLUH, Uanku U CIMBOBOI0 BapeHbA),
no 86,3 6anna (Mepno, 2015, AO «KBUHT», KOTOpbIN
XapaKTepU3yeTCA KaK Npo3payHblii, ¢ pybrHOBbLIM
LiBETOM, apoMaT YMCTbIN, XapaKTepHbIA 41A COpTa,
CBEMUI BKYC, MOJHBINA, rapMOHUYHBIN, cbanaHcupo-
BaHHbI, C apOMaToOM MHHKMPa U MPAHOCTH).

BbiBogbl

MHTEHCMBHOCTb OKpacKM 3aBUCWT OT copTa BU-
HOrpaga, U YeM BbiLLie MPOLLEHT KOMOUHUPOBAHHbIX
aHTOLLMAHOB, TEM OpraHonenTUYecKme noKasaTenm
nyywe. B KpacHbIx cyxux BUHax us coptoB Mepro,
KabepHe-CoBWHBLOH W Manbbek nNpoLeHT KOMbK-
HUPOBaHHbIX aHToLMaHoB Konebnetcs ot 30,9 Oo
38,3%.

Bce KpacHble cyxue BMHA XapaKTepu3yloTcA
ONTUManbHBIMU NOKa3aTeNAMU LiBeTa A1A MoJloabIX
BWH M CMIEKTPOrPaMMbl UMET 0AMHAKOBYIO TEHAEH-
LLMI0 — MaKCMMarbHyo ancopbumio Npuy AJIMHE BoSTHbI
520 HM, XapaKTepHyio 4719 MOS104bIX KPaCHbIX BUH U
MUHMMaNbHY0 aacopbumio Npy onnHe BosHbl 420
HM, YTO FOBOPUT O YUCTOCOPTHOCTM BbILLIEYTIOMAHYTHIX BUH.

KpacHble cyxve BIHa, C 0XpaHAeMbIM reorpaguyeckmnm
yKa3zaHueM, NpounsBefeHHble B BUHOrPagHO-BUHOOENb-
yeckoM apeane «Codru», cOOTBETCTBYIOT TpeboBaHUAM
TEXHUYECKMX YCNOBUM, UMEIOT OTHOCUTENBbHO OAHOPOA-
HbIA PU3MKO-XMMUYECKUIA COCTaB, 061afaloT BbICOKMMU
OpraHoNenTUYECKUMM XapaKTEPUCTMKAMM 1 XOPOLLIO Bbl-
PaXKeHHOM COPTOBOM TUMMUYHOCTbIO.

Mybnukauma 6bina peanMsoBaHa B paMKax npo-
eKkTa «locygapcTBeHHaA nporpamma» 2020-2023,
20.80009.5107.05, ANCD.
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U3yyeHue BNuAHMA npouecca ¢pepMeHTaLUU-MaLepaLmm
Ha cogepKaHue 6M0NOrM4YecKN aKTUBHBIX BELLLECTB B KPacHbIX BUHAX

MHozo4ucieHHble uccedoBaHUA NOKA3a/1U, YMo yMepeHHoe ynompeb ieHue KpacHo20 BUHA Moxcem npedomepamume
U/TU yMeHbW UMb Pa3/iuYHble COCMOAHUA, MAKUe KaK cepde4Ho-cocyducmele 3a60/1e8aHUA, BeHO3HbIU mpoMb03, Jcesydo4Ho-
KuweyHsle paccmpolicmaa u HelipodezeHepamugHsle 3abosiedaHuA. bnazomaeopHoe 8uAHUe Ha 300poBbe oKasbidaem
602ambili KoMnsieKc buoI02udecKU AKMUBHbIX coeduHeHUl BUHa. 3mu sewjecmaa npedcmassieHbl d8YMA OCHOBHLIMU 2pynnamMu
coeduHeHuU: NPOAHMOYUAHUOUHAMU, Komopsie npedcmassiAlom cobol HU3KOMOJIeKy ApHele $rasaH-3-0/1bl, MaKue Kax
KamexuHsl U 0/1u20Mepbl NPOYUaHUOUHOB, omaeyalujue 3a 20peys U mepnKocms, U GHMOYUAHLI, KOmopble omaeyaom 3a
ysem u e20 cmabuslbHOCMb B KPACHbIX BUHAX. TaKXCe KPacHwle BUHA codepicam Opyaue coedUHeHUsA C AHMUOKCUOaHMHbLIM
delicmaueM, maKue KaK peceepampoJi, PymuH, KBepyumuH, acKopbUHOBAA U 2a/1/108aA KUC/IOMbI, HO 8 MeHbUWIUX KOJTU4ecmaax.
BonbwuHcMBo u3 amux coeduHeHUU U3G/IeKAloMCA B0 BpeMA KOHMAKMA cyc/ia ¢ meepdbiMu YacmaAMU (KoJcuybl U CeMfH) 80
8pem#A npoyecca pepmMeHmayuu-mayepayuu. [JaHHoe uccriedosaHue bbliio cocpedomoYeHo Ha B/IUAHUU NPOOosIXCUMEeTbHOCMU
npoyeccos pepMeHmMayuu-Mayepayuu Ha usesiedeHUe aHMOYUAHOB, PeHosIbHbIX coeduHeHul U 6uoI02u4ecKu aKMUBHLIX
seuwjecma u3 8uHozpada copma KabepHe-CoBUHLOH U UX BIUSHUU HA KAYeCMBa0 KPAacHbIX Cyxux BUH. Bbisio ycmaHosieHo, Ymo
ysenuyeHue nepuoda pepmeHmayuu-mMayepayuu do 21 0HA cnocobcmayem HaKoNJIeHU NPOAHMOYUAHUOUHOB 8 KPACHbLIX
BUHax U 6120MBOPHO B/1UAEM HA 0P2aHOIeNMUYeCKUe NOKA3amesu.

KnwoueBble cnoBa: aHToLMaHbl; 6MoONOrMyYeckn akTmeHble Bewectea (BAB); depMmeHTaumA-MaLepauus;
MPOaHTOLIMAHUANHBI; KpacHbIe BUHA.

Taran Nicolae Gheorghe, Morari Boris Gheorghe, Soldatenco Olga Vladimirovna
Scientific-Practical Institute of Horticulture, Viticulture and Food Technologies, 59 Vierul str., Chisinau, Republic of Moldova

Study of the influence of maceration-fermentation process on the content

of biologically active substances in red wines

Numerous studies have shown that moderate consumption of red wine can prevent or reduce various conditions such as
cardiovascular disease, venous thrombosis, gastrointestinal disorders and neurodegenerative diseases. Beneficial effects on
health are derived from the rich complex of biologically active compounds of wine. These substances are represented by 2 ma-
jor groups of compounds: proanthocyanidins which are low molecular weight flavan-3-oils, such as catechins and procyanidin
oligomers, which are responsible for bitterness and acerbity, and anthocyanins, which are responsible for color and color stability
of red wines. Also red wines contain other compounds with antioxidant effect, such as resveratrol, rutin, quercitin, ascorbic and
gallic acid, but in smaller quantities. Most of these compounds are extracted during the contact of the must with the solid parts
(skins and seeds) during the maceration-fermentation process. For these reasons this research was focused on the influence of
duration of fermentation-maceration processes on the extraction of anthocyanins, phenolic compounds and biologically active
substances from grapes of the ‘Cabernet-Sauvignon’ variety and their impact on the quality during dry red wine production. This
study establishes that the increasing of maceration-fermentation process period up to 21 days contributes to accumulation of

proanthocyanidins in red wines and has beneficial impact on the organoleptic parameters.
Key words: anthocyanins; biologically active substances (BAS); fermentation-maceration; proanthocyanidins; red wines.

Introduction

Red wine is a food product that is characterized by a
valuable chemical content, due to the passage from skin,
bunches and seeds into the must, of significant amounts of
phenolic substances, which give the wine biochemical and
physiological properties. This product has a high content of
antioxidants and according to a study conducted in 2018,

moderate consumption of red wines has a beneficial impact
on health due to improved effects related to cardiovascular
disease, arteriosclerosis, hypertension, some cancers,
type 2 diabetes and some neurological disorders [1].These
therapeutic effects are due to biologically active substances
(BAS), which are part of the polyphenolic complex of red
wine, which gives them antioxidant, anti-inflammatory
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properties and have a positive impact on lipid metabolism [1].

Experimental research has mainly attributed these
benefits, due to the presence in red wine of a wide
variety of polyphenolic compounds such as flavonoids
and non-flavanoids. Particular attention was paid to
flavonoids, which in turn are divided into flavonols, flavans
(anthocyanins, catechins, epicatechins, proanthocyanidins)
and micro phenols (resveratrol) [2]. Flavonoids are the
most abundant biologically active phytonutrients in the
category of polyphenols [3]. All these compounds are
among the compounds with a strong antioxidant activity
which, according to studies, through their mechanisms of
action have beneficial effects on the body, are responsible
for stimulating cell development, adaptation to metabolic
and physiological stress, immunity and protection against
pathogenic microorganisms [4].

Anthocyanins together with water-soluble tannins
are the main compounds that are extracted from the skin
of grapes at the beginning of fermentation. Extraction
of proanthocyanidins from seeds and skin, represented
by catechin, epicatechin and their trimeric dimeric
compounds, which begin to be actively extracted during
the alcoholic fermentation process, due to their solubility
increases with increase of ethyl alcohol concentration
in wine, due to solubility their smaller in the water.
Proanthocyanidin extraction dynamics increase from the
beginning of alcoholic fermentation and continue until the
must is pressed [5].

For these reasons, study was primarily focused
on the influence of the duration of the fermentation-
maceration process on the dynamics of the accumulation of
anthocyanins and proanthocyanidins and other biologically
active compounds and the correlation of these parameters
with the organoleptic quality of the finished product.

Purpose of the researchis to determine the influence of
the duration of the fermentation-maceration process on the
production of red wines from Cabernet-Sauvignon variety
grown in the wine-growing area «Shtefan Voda» (Purcari
village, Republic of Moldova) on the content of biologically
active substances, especially proanthocyanidins and
anthocyanins.

Materials and methods

The research was carried out in the laboratory
«Biotechnologies and Wine Microbiology» of the Scientific-
practical Institute of Horticulture and Food Technologies
(SPIHFT).

The agro-meteorological conditions for most of
the vegetation period in 2019 were
basically satisfactory for the cultivation
of grapes. The annual sum of positive
air temperatures higher than + 10°C

The initial physico-chemical indices of the grapes were as
follows: sugars - 224 + 1 g/dm?, titratable acidity(expressed
in tartric acid) - 6.1 + 0.1 g/dm?, the technological
potential of phenolic substances - 3650 + 15 mg/dm?® and
anthocyanins 840 + 5 g/dm?.

The freshly harvested grapes were divided into 5
experimental batches of 50 kg each and subjected to the
crushing-unbundling process with subsequent sulfitation
of the must at a dose of 75 mg/Kg. Then obtained must
was inoculated with dry active yeasts Fizz 0C (France) and
subjected to the fermentation-maceration process with
different time duration.

Lot N21: Fermentation-maceration for 7 days;
Lot N22: Fermentation-maceration for 10 days; Lot
N23: fermentation-maceration for 15 days; Lot N%:
fermentation-maceration for 21 days; Lot N25: fermentation
Fermentation-maceration for 28 days.

Fermentation-maceration took place at a temperature
of 28 ° C+2°, and was mixed 4 times a day. After the end of
fermentation-maceration process, the must was pressed
into a pneumatic press and the young wine was directed
to post-fermentation. After the post-fermentation period,
the dry red wines were sulfated with SO, at a dose of 40
mg/dm? and subjected to physico-chemical analyzes.
Before determining the content of phenolic compounds,
anthocyanins and proanthocyanidins, the red wines were
centrifuged at a speed of 7000 rpm for 15 minutes.

Methods of analysis: The content of total
phenolicsubstances was determined by the
spectrophotometric method with the Folin-Ciocalteu
reagent, as reference substance was used gallic acid [7].

Proanthocyanidins were determined
spectrophotometrically by the p-(dimethylamino
cinnamaldehyde) (p-DMACA) method, the content being
expressed in catechin [8].

Resveratrol, rutin and quercitin were determined
by HPLC method, LC-20A Prominence chromatograph,
Shimadzu, column: ODS 5 um hypersil (4.6 mm x 150 mm),
detector: SPD - 20AV UV / VIS. [9].

Total anthocyans content was determined
spectrophotometrically by the method of dilution in ethyl
alcohol acidified with HCl and absorbance measurement
atA =530 nm [7].

Results and discussion

The results of the physico-chemical and organoleptic
analysis of the dry red wines produced under
microvinification conditions with different fermentation-
maceration duration are presented in table.

Table. Physico-chemical and organoleptic indices of dry red wines produced from
the Cabernet-Sauvignon variety with different duration fermentation-maceration

process (h.y. 2019)

was 3270-4015°C, exceeding the norm
by 725-960°C. The sum of the effective
air temperatures higher than + 5°C was
2585-3130°C, exceeding the norm by

555-785°C. The amount of precipitation

in the Shtefan Voda region was 448

mm [6].
For the research were used dry

red wines obtained from the Cabernet-
Sauvignon variety cultivated on the

plantations of the winery «Vinaria oH

Purcari» (y.h.2019), produced under
microvinification conditions at SPIHFT.

Physico-chemical and organoleptic Duration of the fermentation-maceration process, days
indices 7 (control) | 10 15 21 28

Alcohol concentration, % vol 13,240,1 | 13,1£0,1 | 12,9£0,1 | 12,7+0,1 | 12,50,1

Sugar content, g/dm’ 2,4:0,1 | 2,140,1 | 1,940,1 | 1,9£0,1 | 1,620,1

Mass concentration of titratable

acids(expressed in tartaric acid), g/dm? 7601 | 74201 | 7401 | 7.2:0,1 | 7,2:0,1

Mass concentration of volatile acids

(expressed as acetic acid), g/dm’ 0,33+0,05 | 0,38+0,05 | 0,46+0,05 | 0,54+0,05 | 0,62+0,05
3,20+0,01 | 3,22+0,01 | 3,24+0,01 | 3,25+0,01| 3,28+0,01

Organoleptic note, points 7,840,05 | 7,85+0,05 | 8,05+0,05 |8,10+0,05| 7,90+0,05
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As can be seen from Table, in all experimental
batches the duration of the fermentation-maceration 2500
process atred wines production exerts a significant
: . . - 2000
influence on the physico-chemical indices of the
obtained wines. T 1500
Mass concentration of the sugars is between T
2.4t0 1.6 g/dm?, it says that all the groups studied £ 1000
fully within alcoholic fermentation and are classified
as dry red wines. 500
The increase of the fermentation-maceration 0

process time from 7 to 28 days contributes to the
decrease of the ethyl alcohol content in the dry
red wines obtained by up to 0.7% vol., Fact due to
the intensification of the oxidative processes from
the prolonged contact with the air and facilitates
aerobic alcoholic fermentation. This fact is also
confirmed by increasing the volatile acid content
from 0.33 g/dm? (control sample) and increases
with the duration of the fermentation-maceration
process reaching the values of 0.62 g/dm? (Lot N25),
but did not exceeded the maximum permissible
limit.

Titratable acidity in studied dry red wines
varies from 7.2 to 7.6 g/dm® and is higher in the
control sample and lower in wines with a longer
fermentation time (up to 7.2 d/dm?).

With the increase of the fermentation-
maceration duration from 7 days to 21 days, had a
beneficial impact on the organoleptic parameters,
highlighting the dry red wine with the fermentation-
maceration duration of 21 days, which was
characterized by an intense ruby color, with a rich
aroma of red fruits, with balanced, full, tannic and
at the same time very extractive taste appreciated
with a grade of 8.10 points. Prolonged contact of
the juice with grapes skin for more than 21 days
leads to hyper-oxidation and the appearance in
the red wine of the nuances of vegetal aroma and
therefore there was a decrease in organoleptic
parameters.

The duration of fermentation-maceration at the
production of dry red wines had a major impact on the
content of phenolic substances, proanthocyanidins and
anthocyanins. The content of these compounds is shown
in Figure 1.

From the data in figure 1, it is highlighted that the
increase of the contact time of the must with grape skin,
during fermentation-maceration process, leads to the
increase of the phenolic substances content from 2084
mg/dm? (7 days) to 2214 mg/dm?® (15 days) and with a
maximum of 2318 mg/dm?3at 21 days. The prolongation of
the maceration fermentation process up to 28 days leads
to the decrease of the content of phenolic substances,
this being due to the fact that with the finishing of the
fermentative processes the phenolic compounds are
adsorbed back into the solid parts.

The obtained results allow to establish that, with
increasing of the fermentation-maceration process
duration leads to accumulation of proanthocyanidins in
red wines, the concentration of which increases by 10.7%
when extending the duration of maceration fermentation
from 7 days to 15 days and by 17.1 % from 7 to 21 days.
Also, prolonging the contact time by more than 21 days
leads to a decrease in the proanthocyanidin content.

in

mg/dm?

N W~ 0 O

2318
2084 2134 2214 2198
998 1008 @ 1117 N 1295 W 083
- T = =
10 06 97 82 55
7 days 10 days 15 days 21 days 28 days
(control)

Duration of fermentation-maceration process

m Concentration of phenolic substances
= Anthocyanin concentration
Concentration of proanthocyanidins

Fig. 1. The content of phenolic substances, proanthocyanidins and anthocyanins

red wines produced with different fermentation-maceration time

5,1 5,1 5,2 53 5
43 4,4 44 45 4.1
0,2 0,2 0,2 0,2 0,2
7 days 10 days 15 days 21 days 28 days
(control)

Duration of fermentation-maceration process

m Resveratrol ® Rutin Quercetin

Fig. 2. The content of resveratrol, rutin and quercetin in dry red wines obtained
with different maceration fermentation period

Content of anthocyanins slightly decrease with
extension of the fermentation-maceration process, from
410 mg/dm? (7 days control) to 382 mg/dm?® (21 days),
with increasing durations of the fermentation-maceration
process more than 21 days intensifies rate of decrease in
anthocyanins till 355 mg/dm?® at 21 days.

In the studied samples of red wines was determined
the content of resveratrol, rutin and quercetin, results are
shown in Figure 2.

From the data presented in Figure 2, that increasing
the fermentation-maceration time to 21 days, leads to
an insignificant increase in the concentration of rutin and
quercetin in red wines obtained and does not affect the
resveratrol content. Extending the contact time to 28 days
already facilitates the decrease of the concentration of
these compounds in the finished product.

Conclusions

Following the research, it was established that
increasing the fermentation-maceration duration from
7 to 21 days, contributes to the accumulation, in dry red
wines, of the total content of phenolic substances and
proatocyanidins, with a small decrease in anthocyanin
content. The duration of the fermentation-maceration
process has a minor impact on the routine concentrations
of resveratrol in the dry red wines obtained and does not
influence the quercetin content.
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Prolonging the process to 28 days leads to a decrease
in the content of biologically active substances and
negatively affects the organoleptic quality of the finished
product.

With the increase of the fermentation-maceration
duration from 7 days to 21 days, had a beneficial impact
on the organoleptic parameters, highlighting the dry red
wine with the fermentation-maceration duration of 21 days.
Prolonged contact of the juice with grapes skin for more
than 21 days leads to hyper-oxidation and the appearance
in the red wine of the nuances of vegetal aroma and
therefore there was a decrease in organoleptic parameters.

The publication was implemented within the
framework of the project “State Program” 2020-2023,
20.80009.5107.05, ANCD.
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B KoHue gBapuaTbiX - Havane TpMALATbIX F040B
[BafLLaTOoro BeKa Ha AHarCKowm onbITHOM CTaHLMW BUHOMpa-
[JapCTBa M BUHOZENMA CIIOMMIIACh MHTEPECHAA CUTYaLLMA.
Ha cMeHy 3ameyaTenbHbIM crieLmanuctam npodeccopy 3a-
xaposy [dmutputo JleBoBu4y, KpacHoKyTckoMy Bnagmumupy
MeTtposuuy, Kennepy AnekcaHapy Bacunbsesudy, Lieianep
Envzasete [IMUTpUeBHe 1 ApyruM, Nosy4mBLIMM 06pa3o-
BaHWe W MPOM3BOACTBEHHbIN OMbIT MO CMEeLManbHOCTU 40
pesonioummn 1917 roga, ctanu NpuxoanTb COBETCKME MOSIO-
Oble cneumanucTbl. bnarogapsa Tomy, uto npodeccop Mep-
¥aHuaH ApteMuit CepreeBud bbl1 3aBeyoLLMM Kadeapon
BUHOrpagapcTBa KybaHCKOro cenbCKoX03AMCTBEHHOMO
MHCTUTYTa M 0AHOBPEMEHHO PYKOBOAM HAay4HOW paboToi
Ha AHanNCKoM CTaHLMK, OH 0TOMPan CnocobHbIX CTYAEHTOB
W NpUrnaLlan ux Ha NpaKTyKy; Hambosee NOArOTOBMNEHHbIX
3aTeM Noc/e OKoHYaHWA y4ebbl npurnawan gns HAP.

B uncne Hux 6binv banaes A.B., Beprosuy M.A., bon-
rapeB[1.T.(c 1925r. - accucTeHT Kadeapbl BUHOrpaOapcTea
Kyb6aHcKoro cenbxo3uHcTUTyTa, € 1932 1. - 3aBRadenpov

BUHOrpagapctBa KpbIMCKOro ceflbCKOX03ANCTBEHHOIO
nHcTUTYTa), Begepron 0.A., Mpuropbesa M.I., M'ykacos A.W.
(c 1951 r. - 3aBKadepnpor BuHorpagapcTea KybaHckoro
CeNTbCKOXO03ANCTBEHHOr0 MHCTUTYTA), Opbornas (MoHTep)
H.W., 3enenuH W.J1., Kopobew, (MweHko) M.K., Kopobel,
M.B., Kouepral1.B., Jluneuras A.[l., Oruenko I'.B., Py3aeB
K.C., CepnyxoeutuHa C.0. 1 gpyrue (puc. 1). OHn npoLunu
wrony A30CBKMB v ctanu 3ameyaTenbHbIMU HayYHBIMU UITX
MPOM3BOOCTBEHHBIMM CMeLMaIUCTaMK 0TPac/n BUHOMpa-
fapcTtea 1 BuHogenuA. HusHb 1 OeATeNbHOCTb KarKaoro
13 HUX 3aC/Ty*KM1BAET TOrO, YTOBbI 0 HUX NUCANW CTaTb, No-
BECTM UM 3cce (HaCTUYHO O HEKOTOPbIX y4YEHbIX COOBLLLEHO
3[€eCb B [OMNONHUTENBHON NUTepaTtype). B aTol cTatbe Mbl
XOTUM paccKasatb 06 0JHOM TUNWYHOM MpeacTaBUTENe
TOr0 MOKONEHUA - amnenocenekumorHepe Kopobue Maene
BacunbeBuye (puc. 2).

MaBen Bacunbeuy Kopobew pogunca 19 HoAbpAa
1906 r. B HoBopoccuiicke. MNocne okoHyaHua B 1925 r.
LUKOJTbI MOCTYNWA YYUTLCA HA GaKynbTeT BUHOrPaaapcTea
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n BuHogenuAa KybaHckoro cenb-
CKOXO03ANCTBEHHOI0 MHCTUTYTa. B =7
neKabpe 1929 r. ycneluHo oKoHYMN
y4eby B UHCTUTYTe, MOSTY4Mn OUMNIOM
Y4€HOro arpoHoma u 6bin NPUHAT
Ha paboTy Hay4YHbIM COTPYAHUKOM
AHancKkon 30HaNbHOW OMbITHOM §
CTaHUMM BMHOrpagapcTBa U BUHO-
genvs (puc. 3).

Mon pykoBofcTBoM npodeccopa £
MepraHunaHa A.C. 3aHMManca Ha-
YYHBIMU UCCNEeAO0BaHMUAMM MO ce-
NeKUMN BUHOrpaaa, MOCBATUB 3TOMY
HanpaBNeHWIO BCKO OCTaBLLYIOCA Npo-
GeccroHanbHylo m3Hb. Pe3ynbtatbl
ero NpoaoKUTENbHON 45-neTHeln
HayYHOM OeATeNIbHOCTM OTparKeHbl
B 54 OTKpbITBIX Ny6MKaumax [1-54].
MeyaTtHble paboTbl NpeacTaBneHbI
KaK B Hay4HbIX Tpydax, TaK U B ne-
PUOAMYECKMX U3OAHUAX - raseTax
W KypHanax, MeToOMYecKMX peKo-
MeHOaLmnAX.

B 1933 r. Ha BMHOrpagHUKax
A30CBwuB .B. KopobeLl, Bnepsble
B CCCP BbIfBUN FeHHY0 MyTaLuio
y copTa PucnuHr penHckui. B no-
CNTEBOEHHOE BPEMA OH MPOLOJTKMI
“CcCneoBaHWA Nno 3ToMy HanpasneHuio B KpbiMy 1 06Ha-
pyun B 1953 r. MyTaumio y copta LLabaw. Bo BHNBWB
«Marapau» lNaBen BacunbeBny npogonkmn paboTbl no
BbIABMEHUIO CMOHTAHHO BO3HMKAIOLMX ayToTeTpaniona-
HbIX $OpM BUHOIpaa.

CtaHoBneHue NaBna BacunbeBnya Kak cneumanucTa
npuwnmck Ha 30-e rodbl 4BAALATOro BeKa. 310 BpeMA B
CoseTcKoM Colo3e XxapaKTepu30Banoch KaK nepuog nHay-
CTpUanM3aLmm B NPOMBILLIEHHOCTU U KOJJIEKTUBU3ALLUM
B CE/IbCKOM X03AICTBE Ha (OoHe 0BOCTPeHWs KIaccoBoM
60pbbbl. MpK 3TOM OLLEHKa CrieLManmcTa ocyLLLeCTBAANACh
MCXO0A U3 €ro COLMANbHOM0 NPOUCXOHAEHNSA, OTHOLLIEHNA
K CoBETCKOM BNaCTM U OTHOLLEHUA K UCTIONTHEHWIO TPYAOBbIX
obs3aHHocTel. B kayecTBe nprMepa NprBoaUM BbINUCKY U3
npotokona N2 3 ot 16 Mas 1932 r. 3acegaHua NapTUMHOM
A4enkn A30CBwMB, B peLLeHMM KOTOPOro 3an1caHo: «Beuay
PYKOBOACTBA CTaHLmen 0o KoHua 1930 r. 3axapoBbIM (Mpo-
deccop OMuTpuin JlbBoBKY 3aXapoB - AMPEKTOP CTaHLMM C
1926 1. no 1930 r.) WTaT COTPYAHMKOB Noabupanca no co-
LiManbHOMY COCTaBY KpalHe HeyO0BNeTBOPUTENbHbIN, KaK
HanpuMep foYepent KynuoB, CYUBLUKX B Beno apMuu,
MOTOMCTBEHHbIX ABOPAH U MOMOBCKOr0 NMPOUCXOMAEHUAN
[LleHTp ooKyMeHTauUmKM HoBerLLen ucTopmmn KpacHogapcKko-
ro kpasa (LOHWKK). ®ong 286. Onuce 1. deno 1. Jlnct 4].
Ha 3aKpbITOM cobpaHnM NapTUIMHOM AYEKM C MOBECTKOW
aHA «0 coumanbHoM coctaBe coTpygHuko A30CBuB»
(npoTtoron N24 29 mas 1932 r.) obcyraanack MHpopMauma
0 COTPYAHMKaX B MaHe COLMANbHOMO NMPOUCXOXKOEHNA
¥ npodeccroHanbHom paboTbl, B TOM yumcie 0 3eneHuHe
W.J1., bonrapese IN.T., Op6ornas (MoHTep) H.U., Orvexko
I".B., Nnuneurown A.[., CepnyxosutunHon C.Q., Kopobue I1.B.
Kak 3amecTutenb pykoBoauTena cekuum cenekuum 1.B.
KopobeLl, 6bin 0xapaKkTepu3oBaH crefytloLmMM obpasoM:
«...CblH paboyero, y4acTByeT B 0OLLECTBEHHOW HU3HU,
KaK Ha CTaHLMK, TaK 1 Mo 30He, Bble3bl ero 6blin 04eHb
30 dEKTUBHBIMK, ObIBLUMI KOMCOMONEL, UMEET XenaHue

Puc. 1. Mpodeccop A.C. MepiaHuaH ¢ MonoZbiMu coTpyaHKkamn A30CBUB B roctax y npodeccopa
A.M. Oponosa-barpeesa B A6pay-Aiopco (1931 r.). Cnesa Hanpaso B NepBoM pAgy CUAaAT
OruenKo I".B., Mpuropbesa M.I1.; B cpegHeM pagy cuaat Bonrapes M1.T., MeprkaHuaH A.C.,
[Op6ornas (MoHTep) H.U., ®ponos-barpees A.M., Jluneukas A.[l., Kopobew, (MweHko) M.K.;
B TpeTbeM pAgy BTopow ctouT [Monyakosa IM.A., wectbiM - Koyepra M1.B.

LY y.

Puc. 2. Kopobed, Masen Bacunbesuy

BCTYMUTb B NapTMI0, KaK Hay4HbIA paboTHWK BMOJHE COOT-
BetcTBYeT» [LOHNKK ®©. 286.0M. 1. O. 1. J1. 7.].

B 1935r. 14—17 Hosbps B Mockee cocToAnock [Nepeoe
Bcecoto3Hoe coBelLaHue cTaxaHoBLeB B Kpemre, KoTopoe
MOOYEPKHYIIO BaXHYI0 poOJib CTaXaHOBCKOMO OABUMHEHUA B
coumanmctumyeckom ctpoutensctase. B CCCP B 310 BpeMAa
BO BCEX OTPAC/AX OeATEIbHOCTU Pa3BMBaNoCh ABUKEHNE
3ayaapHbIn TpyA. CTaxaHoBCKoe ABUHeHMe 6bino opraHn-
30BaHO W1 Ha CTaHLMK. Ha 06LeM cobpaHum Bb1m npuHATLI
MEPOMNPUATUA MO CTaXaHOBCKOMY COPEBHOBAHMIO B HayKe.
OT UMeHW KonneKTVBa 06A3aTeNIbCTBO MO KX BbINOTHEHMIO
NoAnucan Tak Ha3blBaeMbI TpeyrosbHUK: aupexTop oHel,
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A.C., cekpeTapb NapTUMHOMN OpraHu-
3auum Muxamnmyenko .M. 1 npea-
ceflaTeslb MECTHOTO KOMMUTETA Mpo-
¢cotosa ManoHos H.B. [UOHNKK.
®onp 286. Onueb 1. Odeno 6. Jluct
7,7 06., 8]. Mo utoram atoro copes-
HoBaHMA B 1935 r. nobegutenamu
ctanu Kopobeu, M.B., Monyakoea
M.A., Beprosny M.A., Pysaes K.C.,
ManoHoB H.B., KpacHaHckuin AN,
Jluneukaa A.[l. 3T0T MOMEHT U3
¥u3Hu Kopobua [1.B. 3anevatneH
Ha GOTOCHUMKe (pUc. 4).

B 1936r.B 18 BbinycKe «Tpynos
AHancKon onbITHOM CTaHUMM» ony-
6IMKOBaHbI pe3ynbTaTbl UCCeoBa-
Hui .B. Kopobua no Bonpocy Bnn-
AHWA Heb6NaronpUATHBLIX BHELLHUX
YC/TOBUI HA COXpaHEHWE I1a3KoB
BMHorpaga. Llenbio uccnegosa-
HUIA 6bIN0 BbifBNEHUe: GaKTOpPOB,
BIMAIOLLMX Ha BbIMpeBaHWe rnas-
KOB; GaKTOpPOB, CNOCO6CTBYIOLLMX
rMbenu rnaskoB OT BbIMep3aHus.
B paboTe npeacTtaBneHbl pesynb-
TaTbl UCCIe0BaHUI MO BAUAHUIO
cnepyoLwmnx GakTopoB: pasnyHoM
BNAHOCTU BO3[yXa, HeJocTa-
TOYHOrO [OCTyMNa BO34yXa, BNar-
HOCTU MOYBbI, 3UMHEr0 YKPbITUA
BMHOIPaAHWUKOB, YCNOBUM XpaHeHUA
MocagoyHoro martepuasna B Mnouse,
HU3KKX TeMnepaTyp (Mopo3a). B
3aK/io4eHne paboTbl NpeACcTaBeHb!
Mepbl 60pbbbI C BpeaHbIMM Nocnea-
CTBUAMW BAUAHUA HebnaronpuaT-
HbIX BHELUHWX YCNOBUM Ha rnasku
BMHorpapga. lasen BacunbeBuy
CYes1 CBOMM MPUATHBIM [,OJIFOM Bbl-
pasuTb bnarodapHocTb Npodeccopy
A.C. MepKaHuaHy, oKasaBLUeMY
METOOMYECKYI0 NMOMOLLb NpW Mpo-
BeZeHUM paboTbl, 1 IMLAM, NPUHK-
MaBLUMM B HEN HermocpedCTBEHHOE
y4acTue — Hay4YHbIM COTPYOHMKAM
[Op6ornas H.U. n Konogouke M.1.,
a TaKKe TeXHUKY — BUHOrpadapto
Libi6ynbko K.B. [Kopob6e, M1.B. Bnu-
AHWEe HebNaronpUATHBIX BHELLHMX
YCNTOBUI Ha COXpaHEHWE Na3KoB
BUHOrpaga. — Tp. AHancKom onbIT-
HoM cTaHumn. — 1936.-Bhbin. 18.-C.
45-70.].

Kpome ycnewHoi paboTel Ha
CTaHLMW, HaJo OTMETUTH ELLLe 0JHO
BaXkHOe cobbiTWe B *u3HK [aBna
Bacunbesnya. B 1931 r. nocne
OKOHYaHuA KybaHcKoro cenbcKo-
X03ANCTBEHHOr0 MHCTUTYTa Ha
CTaHUMIo npuwna paboTaTs MLeHKo
M.K. OHa cTana paboTaTb B ceKLum
3awWwmThl BUHorpaga (puc. 5). Ma-
Ben Bacunbesuy n Mapua KceHo-
doHTOBHa nonobunu apyr apyra,

Puc. 3. Kopobeu, I1.B. 1 coTpyaHWKM 33 06paboTKoi AaHHbBIX HAay4HbIX MCCIIe A0BaHWIA

Puc. 4. YoapHukM KommyHuctdeckoro Tpyaa A30CBuB Ha npreme y ampekTtopa cTaHumm [JoHua
A.C.(1935r.). Cneso Hanpago cToAT KopobeL, M.B., Monyakosa .A., Bepkosuy M.A., Py3aes
K.C.; cugart ManoHos H.B., Ooxew A.C., KpacHaHckun A.N., Jluneukana A.[.

Puc. 5. B nabopaTopHOM NoMeLLLeHUM CeKTOpa 3aLLuThl BUHorpaaa. Cneso Hanpaso: 3aBeaytoLLias
cekTopoM Jluneuras A.[., cotpyaHukm [puropeesa M.I1., Kopobed (MiieHko) M.K, BuHogen
Kouepra I1.B.
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OHW MOMKeHUNUCb. B bpake y HUX
poaunuck e fodepu — CeetnaHa
n UpunHa. BMmecTe 37a napa gpyr<Ho
1 06pasL0BO NPOXKMNA BCIO CO3Ha-
TeNbHYI0 HU3Hb.

B 1939 r. MaBen Bacunbesuy
6bIn nepeBeeH B annapat HapKoM-
3eMa PCOCP, a 3ateM B [NaBBWHO
MM CCCP, roe npopab6otan ctap-
LUMM arpoHomoM o 1947 .

B rogbl Benukon OteyectBeH-
Hom BoMHblI 1.B. Kopobel, yuacTBo-
Ban B 6opbbe ¢ HeMeLKo-¢paLuncT-
CKWMM 3axBaTyMKamu, a nocne
paHeHua B 1942 r. BepHyncAa K
MperKHen TpyooBOM AeATeNbHOCTH,
cTtaB nHeBanugom BOB. B nocneso-
eHHble rofbl OH npoBoAMn 60nb-
Lyl OpraHM3aTopcKyto paboTy mno
BOCCTAHOBJIEHMIO BUHOMPaAapCKUX
XO3ANCTB CTPaHbI.

C 1947 no 1955 . oH paboTan B
cucTeMe BUHKOMBMHaTa «Maccak-
Apa», 3aHMMan NocThbl r1aBHOMO
arpoHoMa coBx03a «AnywTa»,
OupeKTopa coBxo3a «[yp3yd», 3a-
MECTUTENA AMPEKTOpa BUHKOMOU-
HaTa «MaccaHgpa». B aToT nepuog
Ha NpeanpuATMAX BUHKOMOUHATA
yny4lianacb arpoTexHuKa, YBenu-
4MBanoChb MPOM3BOACTBO Mapou-
Horo BWHa. EcTb B 3TOM 6osibluan
gona Tpyda Naena BacunbeBnya.
HocTurKeHnA KonnexkTMBa KOMbU-
HaTa 6bInM oTMeYeHbl 29 AHBapA
1949 r. npaBUTENBECTBOM CTPaHbI
Harpagow - opgeHom TpygoBoro
KpacHoro 3HameHu. [YKas [Npe3u-
anyma BepxosHoro Coseta CCCP
«0 HarpamaeHUY BUHOLENBYECKOT 0
3aBoga N21 KombuHaTa «MaccaH-
apa» MuHucTepcTBa nuLLeBon
npoMmeiwneHHoctn CCCP opgeHoM
Tpymosoro KpacHoro 3HaMeHu oT
29 aHBapAa 1949 1]

B nctopum «MaccaHgpebl» 6bi10
MHOIO0 JiereH4apHbIX JIMYHOCTEN,
3TO - OCHOBOMOJIOKHUK PYCCKOrO
BuHogenuA B KpbiMy NonuubiH JleB CepreeBuy, BuHogen
Kennep Anekcangp BacunbeBud, AMPeKTOp BUHKOMOU-
HaTa «MaccaHgpa» Cobones Hukonait KoHcTaHTMHOBWY,
rnaBHbl BUHogen Eropos Anekcanap AnexkcaHapoBuu.
B Maccangpe ectb ynuua BuHogena Eroposa. HaunHan
AnekcaHgp AnekcaHgposud Eropos (1874-1969) kak pabo-
YMI BUH3aBOAA U CO BPEMEHEM CTa MaBHbIM BUHOLENOM
KoMbuHaTa. OH co3gan 19 copToB HOBbIX BUH, CPEAN HUX
CTO/Ib NpUBbIYHbIE HaM «[TMHO-rpun AR-LaHnnby, «KoKyp
necepTHbln Cypork», «Magepa MaccaHgpa» v 3HaMeHUTLIN
«Myckar 6enbit KpacHoro KamHs».

A.A. EropoB 0651agan HebbiBanoi BKyCOBOM NaMATLIO,
MO3BOJIABLLEN EMY PA3/IMYaTh BKYC 1 apOMaT COTEH COPTOB
BWH, 1aBaTh KaXK4OMY TOUHYI0, 00pa3Hyto XapaKTePUCTUKY.
B Hauane nATMaecATbIX rofoB Nog ero pyKoBoACTBOM Ha
3aBOJle BOCCTaHaBNMBaNM 3HoTeky. [puinock onpege-

’

Puc. 7. Ha BeceHHel nporynke M1.B. KopobeL, (cTouT) ¢ Konneramu

Puc. 6. CotpyaHukm A30CBMB Bo gsope ctaHumm (1935 T.). CupAaT crieBa HanpaBo: nepBbiit Kopobely
M.B., Tpetuit Banfes A.B. (anpekTop cTaHumm 1941-1945 rr.), yeteepTbit [oHew, A.C. (anpek-
Top cTaHumm ¢ 1932 no 1935 rr.), cegbMan Jlnneukas A.[l. (3aBefyloLLan CeKLMeN 3aLLUTbI).

R~

NATb yTpayeHHble B BOMHY Ha3BaHUA U BO3PacT MHOMUX
HaMMTKOB; CTapaHWAMM INaBHOr0 BUHOAENa JAerycraums
npeBpaTUIach B UCKYCCTBO.

B nepvon paboTbl Ha pyKOBOAALMX [ONMMKHOCTAX
BUHKOMbMHaTa «MaccaHgpa» Masen Bacunbesuy Kopo-
6ew, obanca ¢ EropoBbiM A.A. Kak Mo cnybe, Tak 1 B
LPYHeCTBEHHON 06CTaHOBKE, 0 YeM CBUOETENbCTBYIOT
doTorpadum, U3bATLIE U3 apXMBOB MHCTUTYTA «Marapay»,
A30CBUB v ceMbm buorpada (puc. 1-8).

ABTOpbI faHHON cTaTbk nonpocunu EBreHna Maeno-
Buya LLlonbua-KynukoBa - QOKTOpa TEXHUYECKMUX HaYK,
npodeccopa, 3aBefywLero Kapenpon BuHoOenuA u
TEXHOMOMUIN BPOaNbHBLIX NPOM3BOACTB AKageMun 6uo-
pecypcos 1 npupogononb3osaHua OIAOY BO «KDY nmenm
B. /1. BepHaacKoro», 3HaToKa ucTopum BuHogenusa Poccum,
noaTa, NUcaTena M NPOCTO 3aMeyaTeNIbHOro0 YenoBeKa,
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JaTb KOMMeHTapuu no dpoTorpadum
tobunen Eroposa A.A., KoTopoe
MPUBOOUM HUMKe:

«EropoBy A.A. 15 mnioHA 1954
roga ucrnonHunock 80 net. lMNocne
TOPHECTBEHHOr0 cobpaHus, npo-
X04vMBLUEro B 60JIbLLIOM 3a5e 0[4HO-
3Ta¥HOro AoMa nepeg BXOOOM B
CTapbivi NoABan, BbILLAKM AnA GoTo-
rpadupoBaHms ¢ l0bunsapoM. Pyko-
BOZCTBO M IOCTY, a TaKMKe rMaBHble
BUHOZESbI NOABASIOB OTCHANMUCH C
naTpuapxoM BUHOOENUA U OTOLLMU
B CTOPOHKY. K AnekcaHapy Anek-
caHapoBuUYy noacenu A noBTop-
Hov poTorpadum Te BUHOAESbI, KTO
ornosfaan, nofgasnbHble paboune u
paboTHMKKM yripaBneHnsa (Kopobelt
M.B.). AnekcaHgp AnekcaHapoBu4
B LEHTPe C POCKOLUHbIM ByKeTOM
po3. Bce ofeTbl CKPOMHO, TaK Kak
BpeMA 6eHoe, NocneBoeHHoe. U3
BMHOZEeNoB Ha ¢oTo Tpoe. C3agu
BblcoKMI Anekcanap MeTtposuy [e-
MeHKoB. CrieBa criaBHas KpynHaa eHLwmHa Bepa lNeTpoBHa
KpamapeHKo 1 B CBET/IOM KOCTIOME NPUCeN Ha 60KOBUHY M-
BaHa Bnagumup Anekceesuny [aubKo. Bee - yueHuKmn ALA.
EropoBa v Mou xopoLuue cTapLume ToBapuLum. Bee - npe-
JaHHble Oyxy Maccanapbl BUHOLESbI U BbINMYCKHUKM TPEX
BY3o0B Kak s nx Hasean: Cumdeponons, KpacHoaapa,
Mocksbl.

[leMeHKOB BO3rNaBuI MHHKEHEPHYIO CIy¥6Yy BUHKOM-
6uHaTa «3onoTasa banka» B CeBacTonose, a 3aTeM - Bcent
YKpauHbl. KpaMapeHKo «pynuna» BCen TeXHOMorMen B
«Maccangpe», a 3ateM - B «3on0Toi banke». Kopuden
coBeTcKoro BuHogenua B.A. [aubko - ocobas ¢purypa B
HaLueM BuHodenmn. OH - 04MH 13 NepBbIx (Mo MacLuTabam)
BUHOZEN0B YKpanHbl. [NaBHbIN BUHoAen KpbiMa B Te4eHue
HECKONbKUX aecATunetnin. YMHuLa. CKpOMHBbIM NopAagoY-
HbIA YenoBeK. A cyacTnvB, YTO AONTMe rofbl ApYHObI C
HUMM YKpaLLlanu Moo HENPOCTYH BUHOAESbYECKYIO0 HU3Hb.

EAMHCTBEHHBIN pa3 A 6bin Ha NOJ06HOM TOpXKeCTBe,
korga A.A. Eroposy 6biro 90 nert, a Yepes 2 roga 6bin y
Hero oMa C OrpOMHbIM N0 TeM BpeMeHaM MarHUToGoHOM
- 3anwcan ero pacckasbl 0 BuHe. O4eHb Maso, HO 3anuch
ero ronoca becteHHa». K ceegeHuio, cam BuHogen AA.
EropoB fo 65 net nua TofbKO CTONOBbLIE BUHA, NOTOM
nepeLUen Ha «TOHU3UPYIOLLLYIO» Mafiepy, fOKa3aB ee Nnones-
HOCTb - OH Npoumn 95 neT, npuyem B 92 roga nposoawmn
C COTPYAHUKaMM NpodeccuoHasnbHble [4OBOMBHO NPOA0S-
¥WuTenbHble geryctaumn [https://poluostrov-krym.com/
dostoprimechatelnosti/vinodelie/vinzavod-massandra/2.
html. [ata obpaiexua 11. 03. 2021].

C1955r.npoyxonas 1970 r. Ha 3acny*eHHbIV 0TOBIX
MaBen BacunbeBn4 NnofoTBOPHO TPYAWUICA B UHCTUTYTE
«Marapay» B Ka4ecTBe AMPEKTOPa OMbITHO-NPOMN3BOA-
CTBEHHOM 6a3bl M HAYYHO0 COTPYAHMKA OTAENA CeNEKLMM.
OH 6bIN paumnTeNbHLIM X03AMHOM U XOPOLUMM OpraHu3a-
TOPOM NPOM3BOACTBA, YMesl MOBUIM30BaTh KOJINIEKTUB Ha
BbIMOJIHEHME MOCTaBMeHHbIX 3adady. [asna BacunbeBuya
KaK Hay4YHoro paboTHMKa BCerga oT/iM4yano TOHKoe no-
HUMaHWe METOMKM OMbITHOI O ieNa U ee peanu3awua npu
LOTOLLUHOM MCMOJTHEHUM.

MaBen BacunbeBn4 B TeYeHWe MHOMUX NeT BMeCTe C

J{

¢ tobunapom)

P. 8. +O6w'|17| ropoea AA. (B L|,HT CHIMKa cnauT ¢ byketom), Kopobew, I.B. (cuaut pagom

apyroM-konneron W.J1. 3eneHnHbIM Benl 6osbLUyto npo-
deccmoHanbHylo paboTy Mo M3y4YeHUID KavyecTBEHHOr o
COCTaBa MNPOMbILLUIEHHOr0 COPTUMEHTa BUHOMPafHbIX
HacawgeHun Poccuu, BbligeneHno Ons Npou3BOACTBa
KITOHOB JTyYLLUMX COPTOB BUHOIPaZa W Npu BO3MOMKHOCTU
— WHTPOAYKLMU Ha CrieumanbHbli KNOHOMCTbITAaTebHbIN
y4acTok. MeToonormi MaccoBOM U KITOHOBOW CeNeKLmm
OHW C YO,0BOSILCTBMEM MepefaBany CBOUM Konieram u
nocneposatenam (Fonogpwura MN.A., I'pamoTeHko .M.,
l'y3yn H.W., Congatos T.K., Tynaesa M.W., Pamuwusunu
P.M., MaBakretawsunu A.l"., 30TkuH U.W., TpowwmH J1.M.,
Tonans W.I"., Muckapesa A.M., Monynax A.A., Jloxmatos
I".C., Oy6oseHko A.M., LLnx3amaHos H.W.), npaKkTuyeckue
pe3ynbTaThl KOTOPOW 3adMKCMPOBaHbI B MHOMOUMCIIEHHBIX
KOJTNEKLMAX M Ha KNoHoucnbiTaTebHbIX yyactkax CCCP n
mupa [http://www.fiz-agrar.de/VITIS-VEA].

HeoLeHWMBIN BKaQ B KOHLEHTPaLUMIO BblOeNEHHbIX
MM OTEYEeCTBEHHbIX U 3apyberHbIX KNOHOB Ha aMnesno-
rpadu4ecKomn KonneKkLum MHCTUTyTa «Marapay» oTpameH
B 60JIbLLOM YKMCIe HbIHE MPOM3pPacTaloLLMX B HEl crieayto-
LumMx peHeToB: AcMa, BentnmHcke YepBeHe, Mapc Jlesenio,
lopyna, M3abenna ®poMens, KabepHe-CoBUHLOH, Ku-
poBabafckumin ctonosbi, Koryp, KpacHocton aHanckui,
Martpaca, Mepno, Myckat 6enbiit, MuBaHe KaxeTUHCKUIA,
HyapbeH, PucnunHr, Praumtenu, CunbeaHep YepHbiin, CoBu-
HbOH 6esblii, CyXxonMMaHCcKui 6enblii, TpaMuHep po30BbIi,
Xuxsw, Labawu v LLlapaoHe. YacTb 13 HUX Bo3aenbiBanach
CaM1M aBTOPOM KJTOHOB Ha JIMYHOM NpUycaebHOM y4acTKe
BO3JI€ ¥M/I0r0 JOMa.

ApKkKM oTbneckoM MeTogonorMyecux paspaboTok
I1.B. KopobLa no MaccoBow v KIOHOBOW CeNeKLMM ocBe-
TUAUCH OHW paboTbl B [peAropHOM OMbITHOM XO3ANCTBE
«Marapau» baxuncaparickoro panoHa Kpbima, Korga
nepBOMY aBTOPY 3TOW CTaTbMW YAAI0Ch 0OHAPYHUTL Cpeam
NPOU3BOACTBEHHBIX HAaCawOeHU X03AMCTBa paHHecne-
NbIA KPYNHOAMOAHBIA NPOTOKIOH copTa KoKyp KpacHbIN,
BOCXWUTMBLUMIA CBOMMU Ka4yeCTBEHHO-KONMYECTBEHHBIMU
XapaKTepucTukamm camoro NaBna BacunbeBuya, cpasy
OMNWCaBLUMIA ero v nNoATBepaMBLLME 06 3TOM ciyyae B
MerkayHapogHom goknage N.A. Nonogpura n U.A. Cyatu-
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HoB B 1967 r. HeCKoNbKO No3*e OH C rNaBHbIM arPpOHOMOM
3TOro e xo3ancTtea A.l. [lyboBeHKo Ha coceiHeM y4yacT-
Ke BMHOrpa[iHMKa 06HapyXWn NPOTOKJIOH copTa Myckar
6enbIi C HecyLWMM OBe rpo3aM Ha OAHOM MJI0OHOCHOM
nobere C OTYET/IMBO Bblpa*KeHHbIMU PO30BbIMU MyCKaT-
HOMO MPUWBKYCa ArofaMu; K COXareHuIo, TOM e 0CeHbIo
BUHOMPAAHUK BblST PEKOHCTPYMPOBAH M C HAM Morun6 3ToT
BbIOAIOLLMIACA KYCT-MYTaHT.

MaBnom BacunbesnyeM B cBoe BpeMs Obinl OpraHu-
30BaH MaccoBLIM 3aB03 B KpbIM Mocafo4HOro Matepuana
BbICOKOLLEHHOr0 Kf1oHa [MMHO YepHbI YPOXKanHbIA U3
Kuprusun. Bonbluyio NpakTUYeCcKyio MOMOLLLb OH OKa3bl-
BaJ1 BUHOrPaJapCKMM Xo3amncTBaM Poccum 1 no Bonpocam
YCKOPEHHOI0 Pa3MHOMKEHMSA BbICOKOMPOAYKTUBHbIX HOBbIX
1 0edULMTHBIX COPTOB-KSIOHOB BUHOMpaa.

M.B. KopobeL, — oOuH 13 OCHOBHbIX pa3paboTynKoB
rOCYdapCTBEHHbIX U pervoHanbHbIX NIaHOB PasBUTUA
BUHOrpaaapcTea, npoekToB MOCToB Ha BUHOrpag CBeHMM
CTOMOBLIV M BUHOTPa CBEXMI AA NPOMbILLIEHHOM Nepe-
paboTku. MM onybnmMKoBaHO MO PasfiMYHbIM aKkTyanbHbIM
BOMpPOCaM BUHOMPaOoBMHOAENbYECKOoM oTpacnu bonee no-
NYCOTHW *KyPHAJbHLIX U Fa3eTHbIX cTaTel. HeogHOKpaTHO
BbICTYNan odULManbHBIM HayYHBIM PeLLeH3EHTOM MHOMUX
npodeccmoHanbHbIx NybMKaLLMii.

I1.B. KopobeL, 6b1/1 HarparkaeH YeTolpbMs Medansamu,
MOYeTHbIM 3HaKOM «OTNIMYHMK coLicopeBHOBaHMA MUHK-
cTepcTBa nueBol npombiwneHHocTn CCCP» u cnewm-
arnbHOM npeMuen 3a yOapHylo paboTy no noAroToBKe U
OTKpPbITUI0 Bcecoto3HoM cenbCKOX03ANCTBEHHOM BbICTaBKM
1939r.

TaKrKe YyMeCTHO 3eCb BCMOMHUTb JHW CECCUI FoanY-
HbIX Hay4YHbLIX OTYETOB COTPYAHMKOB OTAeNa CeNIeKLUM UH-
ctuTyTa «Marapau» (otaen HacumuTbiBasn 6onee 40 YenoBek,
M3 HUX C Hay4HbIMK CTeneHAMM 16), Korga TpaguUMOHHO
ero 3aBefyloLLmi [Nasen AkoBneBWY CryLLan U akTUBU3MU-
pOBas OUCMYTbI-AUCKYCCUM MO 0TYETaM PasHOMPOGUIbHBIX
COTPYOHWKOB U Nepe[ CBOMM 3aKnioveHneM 0bsA3aTesibHO
npenocTaBAN aHaNIUTUYECKOe CII0BO MHCTUTYTCKUM KopU-
denAM - aKcakanam BuHorpagapcTea MeaHy JleoHTueBUYY
3enenuHy [55] unu Maeny Bacunbesuuy Kopobuy.

M.B. KopobeL, 3anoMHucA aMnenocenekunoHepam
«Marapaya» TaKe KaK «/T0KOMOTVB» 6purabl arpoTexHo-
NOroB 0TAes1a CeslekLMn, KOTopble eXeroHO C COPTOBbIX
MaTOYHMKOB MPUBOMHBIX J103 CHUMAJIN BaMHYI0 Hay4HYI0
COPTOBYIO MHPOPMALLMIO MO METOANKE NPeaBapUTENEHOMO
onpeneneHna ypoKanHoCT1 M BUONIOrMYecKMX NoKasare-
new nnogoHocHocTv noberos. OOWH U3 aBTOPOB 3TOM CTa-
TbW C HUM €311 B KOMaHOMPOBKM Mo X03ancTBaM KpbiMa
W B KOHLLE UX Moc/e cTaTobpaboTKM NpeacTaBnAIM OTHeThl
06 0COBEHHOCTAX MHTPOAYLLEHTOB U BblOeNEHHbIX KIIOHOB,
B JabHENLLIEM NPUFOAMBLUMMCA NPY X XapaKTEPUCTUKE 1
panoHupoBaHuK. lNpr yxoae Ha neHcuto MNaeen Bacunbesuy
nepeaan eMy cobpaHHbIi UM CaMOCTOATESIbHO M BMeCTe C
KOMJIeramMm pyKonucHbIN LUMPOBOM MaTepuan, KoTopbii
6bIS1 MCMOJIb30BaH COTPYAHMKaMM 0TAena B MybaMKaumax
W NpY HaNUCaHUM OBYX KaHOMAATCKUX AMccepTaLmm: acmu-
paHTOM 13 MongaBum, HelHe JOKTOPOM HayK L. Tonans, u
acnupaHToM u3 Asepbarigrkana 3. XanumioBbiM.

[MOMHWTCA TaK*e, Kak NpMpoaoN 0OapeHHbIN Co-
menbe aBen BacunbeBuy yunn Monoaes, B TOM Yucie
W Hac, AerycTMpoBaTh He TOJIbKO BUHOIpagHble BUHA,
Mo000BbIe HAMWUTKK, HO U 3apyberkHble MapKu NBa. U Mbl
BCe YAMBANMCH TaKUM UCKYCCTBOM. B mamATu Konner oH
3aneyarsieH 406poayLLIHbIM, aKKypaTHLIM M BCeraa C Ha-

nepeBec BUCALLMM Yepes nyiedo 60JbLUMM 3epKasibHbIM
GoToannapaToM, B Hy*HbI MOMEHT FPOMKO LLeJTKaoLLMM
MpU CbEMKe 3aTBOPOM.

Henb3a He nog4yepkHyTb, YTO MaBen Bacunbesud
KopobeL, - Hay4HbI COTPYOHMK oTOena cenexumm ¢ 1955
r. ¥ B NOC/IEBOEHHOE BPEMA O[HOBPEMEHHO TNaBHbIV
arpoHoM, 3ateM aupektop OnbITHO-NPON3BOACTBEHHOM
6a3bl «Marapay», HaxogALenca B 5 KM 0T ANTbl, aKTUBHO
MoMorasn COXpaHATb U YKPYMHATb KaK UCTOPUYECKYIO aM-
nesnorpaguyeckyio KonneKLmio, 3a50KeHHylo eLe B 1828
rogy no uHuumatuee rpada M.C. BopoHuoBa, Tak U nn-
3uMeTpbl M.A. [Ipbornasa, dpunsmnonornyeckyto naowanry
A.T". AMMpKaHOBa, CeNEKLIMOHHbIE YHaCTKM 1 MaTOYHUKM
3[ecb co3aHHbIX copToB bacTapo Marapayckui, Anvrote
MYyCKaTHbIM, TaBpuaa, KpbiMckui, [NanoHoBcKkui, YRpanH-
CKWUI paHHUA, N3yMpyaHbin. OH, HaxogAcb B 1948-1949 rr.
B KOMaHAMPOBKe B BeHrpuu, 3aBe3 MHorne 3apyberHble
CeNeKLMOHHble JOCTUMEHUA, KOTOpbIE BblM UCNOSb-
30BaHbl B Noc/efyloLLen uccnefoBaTeibckon pabote B
NHCcTUTYTe «Marapau».

MaBen BacunbeBny oo nocnegHero B3goxa pabotan
Hay4HbIM KOHCYNBTaHTOM OTAeNa cenekumm 1 bbin nocTo-
AHHbIM NponaraHAMCTOM NapTUMHOM opraHusauum OB
«Marapau»; B nocnegHui aeHb CBoer *u3Hn (29.11.1976)
BMecCTe CO cnywatenaMu musyyan [pogoBonbCTBEHHYIO
nporpamMy KINCC. 3aKoH4YMB 1 NonpoLLaBLLIKCh, BCTan,
NoJOLUeN K Bellanke Of1A CHATUA NanbTo W ero ofesa-
HWUA, NOQHAN NPaBYt0 PYKY M ynan... «cepAaLe bonblue He
6unoce...».

BoT gymaeM, yeM ganblue yxoOAT B NpoLUioe BoC-
MOMUHAHWA 0 HALLUX YYUTENAX-HACTaBHUKAX, TEM ocTpee
CTaHOBMTCA NaMATb 0 6@CKOPBICTHOM NOMOLLM B NepeJade
HaM Hay4HbIX U 06LLECTBEHHbIX 3HaHWI 6OMbLIMX NpPo-
deccrmoHanoB BUHOrpagHO-BUHOOENbYECKOWM 0Tpac/y.
BceM UM HK3KMIA NoKnoH, rnyboyaniwana 6narogapHocTb
1 CBETNaA NaMATb!
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