CoBpemeHHoe cafoBoacTBo — Contemporary horticulture. 2024. No1

YK 57.017.3: 634.22,634.228

V3YYEHWE BOJOYLEPXXMBAIOLEA CMOCOEHOCTW IMCTLEB W CTEMEHM
OTKPbITOCTHW YCTbWL CIMBbI LIEHTPAIIBHOI O PETIOHA POCCU B 3ACYLLIMBBIX
YCIOBUNAX

N.3. depotosa =, O.B. Octpukosa, E.Jl. XapxapauHa

OrbOY BO «Opnosckuli 2ocydapcmeenHnblli yHusepcumem um. U.C. Typeenesa», 302026, yn. Komcomonsckas, 0. 95, e. Open,
Poccusi, priem@oreluniver.ru

AHHOTauus

B cratbe npencTaBneHbl pesynbTaThl MCCREA0BaHWS afanTUBHOTO MOTEHLMAna HEKOTOPbIX
COPTOB CMMBbI MO OTHOLIEHWIO K HeJocTaTKy Bnarm B ycrioBusx LleHTpanbHOro pernoxa
Poccuu. WccneposaHus nposogunu Ha Tepputopun OprioBckoit obnactu B neTHWe nepuogapl
2021...2023 rr. B yCnoBWaX e€CTECTBEHHOW 3acyxu. PacTeHus BblpalyuMBany B KONIEKLMOHHOM
Cafy KOCTOYKOBbIX MMOAOBLIX KyNMbTyp MO  OOLENPUHATON Ans  pervoHa  TeXHOMoru
Bo3AenbIBaHWs. O6beKTbI MCCeaoBaHN — COPTa CRMBbI, MONYYEHHbIE OT CKPELLMBAHMIA KUTANCKO-
amMepUKaHCKMX COPTOB C copTamu crivBbl AoMallHen: EBpasus 21, CkoponnogHas, OpnoBckuit
cyseHnp, Kpaca OpnoBlynHbl, HexeHka; KOHTPOnb — COpT ChmBbl AomaluHen Pekopa. Mocne
3aBeplueHns pocta noberos, ONpeaensnM BOLOYAEPXKMBAIOLLYIO CMOCOBHOCTb  NUCTHEB
nccneayemblx COPTOB — METOAOM 3aBsiAaHus (Mo HUYMNOpoBuMYy), COCTOSIHUE YCTbUL, — METOA0M
nHunbTpaumn. Ctatuctnyeckas obpabotka gaHHbIx — no [locnexoy. BbisBNeHbI 0COBEHHOCTM
NPOSIBNEHNS PU3NONOrNYECKMX MEXaHU3MOB YCTOMYMBOCTM K 3aCyXe B 3aBUCUMOCTH OT reHoTMUNa.
KonnuectBo Bogbl, MCnapuBLLENCA C NMCTbEB COpPTOB Yepe3 90 MWH, BapbupyeT B npegenax ot
7,07 % (CkoponnogHasi) fo 16,54 % (Espaswnsa 21). o cnocobHOCTH yaepxmBaTh BO4Y TKaHAMM
nucta (BogoyAepkuBarowas CnocobHOCTb) COpTa CAMBLI pacrionaralTcs B CReaytoLen
ybbIBaroLen nocnegosatensHocTn: Pekopa (koHTponb), CkoponnogHasi, OpnoBckuii CyBEHUP,
Kpaca OpnosuHbl, HexeHka, EBpasus 21. B ycnoBusix eCTECTBEHHON 3aCyXu y NUCTLEB BCEX
WUCMbITaHHBIX COPTOB HET LUMPOKO OTKPbITHIX YCTbL. COPTOB CO BCEMM MOSHOCTBIO 3aKPbITHIMM
YCTbULIaMM He BbISIBMIEHO. YCTbULA NUCTHEB XapaKTEPU3YHTCH CPeaHEN CTENEHbIO OTKPLITOCTM:
ot 3,33 6anna (Eepasus 21) go 5,0 6annos (HexeHka, Kpaca OpnosLuuHbl, Pekopa). Mo ckopocTu
COKpALLEHNS CTENEHN OTKPLITOCTH YCTbiL, NMCTLEB (Yepe3 30 MMH) copTa CrMBLI pacnonarakTes
B cnegywowen ybbiBawwen nocnegosatensHoct: Opnosckuii  cyBeHup, CkoponnogHas,
Hexenka, Kpaca OpnoswmHbl, Pekopa (koHTponb), EBpasusi 21. [lo komnnekcy nyyiumx
nokasatenei NPOsBNEeHUs (HM3NONOTMYECKUX peakunii YCTOMYMBOCTW K 3acyXe BbIOEnuUInCh
cnegyowme copta cnmebl: Opriosckuii  cyBeHup, CkoponnogHas, HexeHka. 3T copta
Lienecoobpa3Ho BOBMEKaTh B MOCAEAYHOLLYH CUHTETUYECKYHO CEMEKLMI0 HA YCTONYMBOCT K 3aCyXe.
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Abstract
The article presents the results of studying the adaptive potential of some plum cultivars in
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relation to lack of moisture in the conditions of the Central region of Russia. The studies were
carried out in the Orel region in the summer periods of 2021...2023 under natural drought
conditions. The plants were grown in the collection orchard of stone fruit crops using cultivation
technology generally accepted for the region. The objects of the research were plum varieties
obtained from crossing Chinese-American varieties with domestic plum varieties: Eurasia 21,
Skoroplodnaya, Orlovsky Souvenir, Krasa Orlovshchiny, Nezhenka; control - domestic plum
Record. After completion of shoot growth, the water-holding capacity of the leaves of the studied
varieties was determined by the wilting method (according to Nichiporovich), and the condition of
the stomata was determined by the infiltration method. Statistical data processing was done
according to Dospekhov. Features of the manifestation of physiological mechanisms of drought
resistance depending on the genotype were revealed. The amount of water evaporated from the
plum leaves after 90 minutes varied from 7.07 % (Skoroplodnaya) to 16.54 % (Eurasia 21). Based
on the ability to retain water by leaf tissues (water-holding capacity), plum varieties were arranged
in the following descending order: Record (control), Skoroplodnaya, Orlovsky Souvenir, Krasa
Orlovshchiny, Nezhenka, Eurasia 21. Under natural drought conditions, the leaves of all tested
varieties did not have wide open stomata. No varieties with all completely closed stomata were
identified. Leaf stomata were characterized by an average degree of openness: from 3.33 points
(Eurasia 21) to 5.0 points (Nezhenka, Krasa Orlovshchiny, Record). Based on the rate of reduction
in the degree of openness of leaf stomata (after 30 minutes), plum varieties were arranged in the
following descending order: Orlovsky Souvenir, Skoroplodnaya, Nezhenka, Krasa Orlovshchiny,
Record (control), Eurasia 21. Based on a set of the best indicators of the manifestation of
physiological reactions of resistance to drought, the following plum varieties stood out: Orlovsky
Souvenir, Skoroplodnaya, Nezhenka. It is advisable to involve these varieties in subsequent
synthetic breeding for drought resistance.

Key words: plum, adaptability, drought, water-holding capacity, stomata

BeepeHue

B nocnegHue pecATuneTMs ydyeHbiMM 3aMKCMPOBAHO MOTEMNEHWe Knumata, KOTopoe
NPWUBOAMT K U3MEHEHUIO TEMMEPATYPHOrO 1 BOLHOTO PEXMMOB BO BCeX pernoHax. B LieHTpansHom
pernoHe Poccuu 0BbIMHBIM SBNIEHUEM B NOCHEAHUE AECATUNETUS CTanM Y4acTUBLLMECS 3aCyXM.
YXe exerogHo NeTtoMm HabmniogatoT xapkue W 3acynveble Nepuoabl NPOAOMKMTENBHOCTBIO OT
OLHOW Hedenu 4o mecsua. Takue NorogHble M3MeHeHUs 0cobyo onacHOCTb NPeaCcTaBnsioT Ans
MHOTOMNETHUX PaCTEHWiA, KOTOpble AOMKHbI ObICTPO aganTMpoBaTbCH B KAYECTBEHHO HOBbIX
YCIOBMSIX COCTOSIHMSA OKpYxatoLen cpeabl (Mbparnmos, 2014). Mo nporHo3am yueHbIx k KoHLy XXI
BeKka OXugaeTcs noBsblleHue rnobanbHon Temnepatypbl Ha 6 °C. MHoroneTHue nnogoBsble
KynbTypbl Ha 3TU YCMOBUS pearmpytoT pas3banaHCUpOBKOA NPOXOXKAEHUS peHomnornyeckux a3
CBOEr0 pa3BuUTUS. YBENUYEHUE nokasaTtenei TpaHCIMpauuy MOXeT NMPUBECTU K CHDKEHWIO UMK
UCTOLLEHNIO 3anacoB BOAbl B MOYBAX, Bbl3blBas BOAHbIN CTPECC Y PaCTEHW B 3acyLUnMBblE
Ce30HbI. BoHbIN CTPecc He TOMbKO CHUXAEeT YPOXXanHOCTb CENMbCKOXO3ANCTBEHHBIX KYNbTYP, HO 1
CrocobCTBYET YCKOPEHNIO CO3PEBAHS MIIOLOB, YMEHBLUEHWIO UX PA3MEPOB, CHXKEHWIO COYHOCTH,
cnabon okpacke, COKpalleHUo CpokoB XpaHewus (Jangra, Sharma, 2013). B cBssn c
MOBCEMECTHbIM YXYALUEHMEM arpO3KONOrMYEeCKUX YCMOBUI BO3HWKAeT npobrema cosgaHns u
BHeJPEHWs1 COPTOB C BbICOKOM 3KOMOrMYECKON ycTonumMBOCThH (Catnbanos, 2021)

CnmBa — nonynsipHas KOCTOYKOBasi NnogoBas kKynbTypa B LleHTpanbHOM paioHe Poccuu.
WccTapu 3gech BbipalymBany MeCTHble Haumbonee yCTOMYMBbLIE U CO3AAHHBLIE CENEKLMOHHBIM
nyTem copTa cnmBbl JomaluHen (Prunus domestica L., 2n = 48). B cocTaBe Buga CnmBbl JOMALLHEN
BbIAENAKT YeTblpe MOABMAA: BEHIEPKM, WIM HACTOSLUME CIMBbI, PEHKIOMbl, TEPHOCIUBSI,
Mupabenu. BomnbWMHCTBO pacnpoCTpaHEHHbIX COPTOB OTHOCMTCS K BEHrEpkam W PEHKMoZam.
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OpHaKo onbIT BbIpaLLMBaHWS CIMBbI NOKa3ar, YTO CaMblM CEPbE3HbIM NPENATCTBUEM PACLLIMPEHMS
€€ HacaxOeHud B [aHHOM pervoHe SBNSETCA OTCYTCTBME afanTUPOBaHHbIX COPTOB K
N3MEHSIIOLMMCS KNMMATUYECKUM YCIIOBUAM.

YuuTbiBas NONOXUTENbHbIE Pe3ynbTaThl, 4OCTUrHyTbIE B CLUA 0T ncnonb3oBaHns B cenekumm
CNMBbI BbICOKO3UMOCTONKMX BOCTOYHO-a3WaTCKUX AUNMNOMAHBIX BUAOB, B LieHTpansHOM paiioHe
Poccum Takke Havanu WKpoKo BoBnekaTb 1x B cenekumio (KonecHukosa u ap., 1995).

B rmbpuamnsaumm ucnonb3osanum copta cenekunn J1. bepbatka, H. MaH3eHa, B. OnbaepmaHa,
nony4yeHHble OT rMbpuamsalmm BOCTOYHO-a3maTCkux BuaoB cnmeebl (P. triflora, P. ussuriensis) ¢
amepukaHckon (P. americana) n kaHaackoi cnueon (P. nigra). Kutamcko-amepukaHckue copta
CnuBbl 0bnagatoT LeHHbIMK KayecTBamMi. OHU OYeHb CKOPOMMOAHbI, NNOAbl UX KPYMHBLIE SPKO
OKpalLEeHHble, LBETKOBbIE MOYKW UCKITYUTENBHO 3UMOCTONKN, Aaxe B CamMble CypOBble 3UMbl
He BbiMep3alT. A.H. BeHbSMMHOBbIM OT CKPELUMBAHWS KUTAWCKO-aMEPMKAHCKOro copTa
(llakpecueHT) ¢ coptom cnuBbl fomawHend 3a nepuog 1950...1971 rr. Gbin cosgaH
BbICOKOKA4eCTBEHHbIN copT EBpasus 21, KoTopbIi Bblfl MHOIO NET paoHnpoBaH B LieHTparnbHo-
YepHozeMHOM peruoHe. [lonydyeHbl W Apyrue copta, KoTopble SBMAKTCA MPOLYKTOM
MHOrOKPaTHbIX CKPELUMBaHWA B Mpefenax reHooHAa BOCTOYHO-a3WaTCKMX M aMepUKAHCKMX
OVNNOUaHbIX COpTOB CrmBbl. OHM BKIOYEHbl B [0CYAAPCTBEHHBIN PEECTp AOMYLIEHHbIX K
NCnonb3oBaHM. B €BA3M ¢ rnobanbHbIM W3MEHEHUEM KNUMaTa WCKIIOYUTESNbHYI0 BaXHOCTb
npuobpeTaeT u3yyeHne Ux afanTUBHOCTM K MECTHBIM YCIIOBUSIM Cpebl.

[Ins  nomnyyeHus BbLICOKWX YCTOMYMBBIX YPOXaeB B YCMOBUSX C  HEJOCTATOMHOM
BOA006€eCneYeHHOCTbI0 HE0OXOAMM COOTBETCTBYIOLLMI UCXOAHDIA CENEKLUMOHHbIN MaTepuan ans
CO30aHNs COPTOB C LUMPOKOW HOPMOW peakumu, CNOCOBHbIX MakCUManbHO MpOSiBMSATb CBOM
reHeTUYECKUIA NOTEHLMANn pPasBUTUS W NPOAYKTUBHOCTM B YCMOBMSX C Pa3fMYHbIM YPOBHEM
nevcteus pgecuumnta Brnarv (Paudel et al., 2020; Paudel et al., 2022). Pesynbtathl U3yveHus
3aCyXO0yCTONYMBOCTY CMMBbI B Pa3nnyHbIX peroHax oTpaxeHbl B paboTax psaa uccneaosartenen
(Tonyaposa n ap., 1979; OopowweHko u ap., 2010; 3apemyk, 2013; decokos, 2014; CONOHKMH,
2017; Kouy6en, 3apemyk, 2020; bawmposa, ®ewleHko, 2021; Mishko et al., 2021; Gerbi, 2022;
Bop3bix 1 ap., 2023). BogHbIn cTaTyC 1 OTBETHBLIE PeaKUMn Ha 3acyXy B ycroBusx LieHTpanbHoro
perroHa y COpPTOB CIMBbI W3yYeHbl HEOOCTAaTOMHO. BbisSiBMEHWE BHYTPEHHWX MEXaHU3MOB U
NpoLEeCccoB, C MNOMOLWbK KOTOPbIX peanu3yeTcs reHeTuyeckas nporpamma  xapaktepa
B3aMMOAENCTBUS «TEHOTUN — Cpeda» B YCNOBMSX 3acyxu, MO3BONUT NOBbLICUTb 3hDEKTUBHOCTb
cenekumm (Fang, Xiong, 2015).

Llenb Hawwx nccnegoBaHWi — AaTb OLEHKY afanTWMBHOTO MOTEHUMana HEKOTOpbIX COPTOB
CNMBbI NO OTHOLLEHWIO K HeZoCTaTKy Bnarv B ycnosusx LieHTpansHoro peroHa Poccuu.

Matepuanbi U MeToAnKa UccneaoBaHUm

Wccneposanus nposogunm B 2021...2023 rr. Ha  arpobuocTtaHumm  OpnoBckoro
rocygapctBeHHoro yHuepcuteta um. W.C. TypreHesa. Cxema nocagkm caga 5 x 2 M.
MoyBa — cepas necHas W CBETNO-Cepas NecHas, no MeXaHU4eckoMy COCTaBy — CPEAHUM U
TSOKENbIN CYrMNHOK (arpo3embl). CoaepkaHine rymyca B naxotHoM crnoe okoro 2,8...3,0 %.

KnumaTt ymepeHHO-KOHTWHEHTarnbHbIA, CPaBHUTENbHO TEMMbIi. PacnpeneneHne 0cagkoB B
TeYeHWe BereTaLnoHHOro nepuoaa HepaBHOMepHoe. [103TOMy HepeaKo Co3aatTCs 3acyLvBble
nepuogbl. [040BOE KONMYECTBO OCAAKOB Ha TeppuUTOpUM arpobrocTaHuum coctaBnseT 560 Mm.
CpenHss rogosas Temnepatypa +4,6 °C. ABCOMIOTHbIN MUHUMYM TemnepaTypbl BO3dyxa 3a
MHOroneTHun nepuop coctasnsier no  Opnoeckon  obnactu -39 °C,  abCONKOTHLIN
makcumym — +39 °C. CymMMbl CpefHMX CyTOYHbIX TeMnepaTtyp 3a BpeMsi aKTUBHOW BereTauuu
pacTeHui konebntotcs B npegenax 2150...2300 °C.

CpenHsis Temnepatypa B uoHe 2021 roga Hbina Bbile cpegHen MHoroneTHeit Ha 1,9 °C, B uione
- Bbllwe Ha 2,5 °C, B aBrycte — Ha 2,0 °C. Konn4yecTBo 0cafkoB B MioHe cocTaBurio 59 % 0T HopMbl,
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B uone — 59 %, B asrycte — 93 %. Jletom 2022 roga 3acywnueas noroga yCTaHOBWUMACh Ha
NPOTSHKEHUN MIoHs-aBrycTa. CpegHss Temnepatypa B 9TM Mecslbl Obina Ha YpoBHE CpeaHuX
MHOTOMETHMX 3HaYeHUn unu uyTb Bblwe (Ha 3,3 °C B aBrycte). KonuyectBo 0CagKoB B WIOHE
cocTaBuIno 75 % oT HopMbl, B utone — 74 %, B aBrycte — 62 %. Jletom 2023 roga 3acyLunveas noroga
TaKxe YCTaHOBMINACh Ha NPOTSXKEHUM WIOHS-aBrycTa. Temnepatypa B 3T MecsiLbl Bbina Ha ypoBHE
CPesHWUX MHOTONETHUX 3HAYeHU U YyTb Bhilwe (Ha 1,7 °C B aBrycTe), HO KONIMYECTBO OCaAKOB B
noHe coctasuno 81 % ot HopMbl, B uione — 88 %, B asrycte — 83 %. CnoXuBLUMECS aHOMaSTbHble
MOroAHbIE YCIOBMS BbI3BaNN YaCTUMHOE OnafeHme 3aBsi3n U cHopMUPOBABLUMXCS NIOA0B.

B kavecTBe OOBEKTOB WCCMEAOBaHWA UCMOMb30BanM CopTa ChAMBbI, MOSTyYEHHbIE OT
CKPELLMBAHUA KUTaNCKO-aMepUKaHCKUX COPTOB C COpTaMu CnuBbl JomaluHen: EBpasua 21,
CkoponnogHas, Opnosckuit cyseHup, Kpaca OpnoBLumHbl, HexeHka. B kayecTBe KOHTPons — copT
cnuebl gomaluHen Pekoppa (Mepaperox x Ckopocnenka kpacHas).

[ins BbISIBNEHWS BOAHOTO CTaTyca PaCTEeHMA M MOTEHUMana 3acyXOyCTONYMBOCTA COPTOB
CNMBbI B MIONE, MOCre 3aBeplueHus pocTa noberos, oOnpedensnu BOAOYAEPKMBAIOLLYHO
CrnocobHOCTb — MeToAaoM 3aBsigaHust (Mo HuuMnoposumdy), COCTOSIHME YCTbUL, — METOAOM
WHMNbTpaUmn. MccnenoBaHns npoBOAUIM B COOTBETCTBUM C OOLLENPUHATBIMU METOANKaMM
(EnpuHueB, XoxawHoBa, 2018) Ha ¢poHe ecTecTBeHHOM 3acyxu. [lonyyeHHble pe3ynbTaTbl
obpaboTaHbl METOAOM AncnepcroHHoro aHanusa (Jocnexos, 1985).

PesynbTatbl U MX 06CyXaEHUE

YCTOMYMBOCTb PaCTEHMA K MPOLOIHKMTENbHOM 3acyxe BO MHOMOM OMNpeaensercsa  ux
CroCOBHOCTLIO  yaepxuBaTb  Brary. PesynbTaTbl  UCCNeAoOBaHUS  BOLOYAEPXMBALOLLEN
CMOCOBHOCTU NIUCTbEB B TEYEHWE [SIUTENBHOTO BpeMeHW B cpegHem 3a 2021...2023 rr.
npeAcTaBneHsl B Tabnuue 1.

Tabnuya 1 — [lJuHamuka ucnapeHms BoAb! NMUCTbSIMI COPTOB CNMBbI, B cpeaHeM 3a 2021...2023 rr.
Macca ncnapusluencst Boabl C Te4eHUeM BpemMeHu, %

Copt

yepes 30 MUH yepe3 60 MuH yepe3 90 MUH
Pekopg (KOHTpOIb) 3,48 5,38 6,65
CkoponnoaHas 4,82 6,75 7,07
HexeHka 7,85 9,35 11,96
Kpaca OpnoBLumHbl 6,30 7,87 11,02
OpnoBckuit cyBeHup 3,73 6,34 9,33
EBpasus 21 6,99 11,76 16,54
HCPos 0,78 1,03 1,12

AHanu3 nomnyyeHHbIX AaHHbIX Mokasas, yto yepes 30 MWH Nocrne Havana aKcrnepuMeHTa Ha
YPOBHE KOHTpONS ucnapsnu Bogy nuctbs copta Oprosckun cyeHup (3,73 %); AOCTOBEPHO
XyALLme pesynbTaTbl nokasanu copta Hexerka (muctbs notepsinu 7,85 % Bogpl) 1 copta EBpasus 21
(nucTbst noTepsinu 7,85 % Boabl), Kpaca OpnosuymHsl (6,30 %). Hv oguH 13 nccnegyembix COpToB
He npeB3owen KoHTponb (3,48 %) no atomy nokasatenio. Yepes 60 mMuH nocre Hayana
aKCMepuMeHTa Hanbonbluas noTeps BOAbl BbisBNeHa y copTa EBpasns 21 (nucTbs noTepsnu
11,76 % BOAbI), NMUCTbS OPYrMX COPTOB Takke TEPSNN Brary CUNbHEE, YeM KOHTPOMbHbIA COpT
Pekopa (5,38 %). Ha ypoBHe koHTpons 6bina noteps Bogbl y NUCTbeB copta OpnoBCKuit CyBEHUP
(6,34 %). Bnvkm K HAM nokasaTenn noTepu Bodbl nucTbamu copta CkoponnogHas (6,75 %).
Nuctbsa copta EBpasus 21 yepes 90 MMH nocne Hayana akcnepumeHTa 6onee apyrux CopToB
notepsann Bogbl (16,54 %) oT nepBoHayanbHoro Beca. [loTepsi BOAbl UCTbSMU  ApYrux
WCMbITbIBAEMbIX COPTOB TakKe yBENMYMNach, HO 3Tu notepu konebanuck B npegenax ot 7,07 %
(Ha ypoBHe koHTponst) Ans copta CkoponnogHas u ao 11,96 % ans copta HexeHka. Jluctbs copta
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Opnosckuin  cyBeHup Tepsrm 9,33 % Bnarn, Y10 AOCTOBEPHO MPEBbIIAET KOHTPOMb, HO
3HAYMTENBHO MEHbLLE, YeM NOTeps BRary NMCTbSIMU APYrinX COPTOB.

BaxHbIM (hakTopOoM B perynsiuum BOLHOTO PeXuMMa pacTeHun siBnsietcs paboTta yCTbul,
KOTOpble NpU HeAOCTaTKe BOAbI B PACTUTENBHOM OpraH13Me CrocOBHbI 3aKpbIBaTbCS, YMEHbLLAs
WHTEHCWUBHOCTb TpaHCMMpaLun C MOBEPXHOCTU FIUCTbEB W YBENUYMBAS BOLOYOEPKWBAIOLLYIO
cnocobHocTb. 31O €nocobCTBYEeT COXpaHeHMo OOMbLIEro KOMMYecTBa BrarM B pacTEHWUM.
PesynbTatbl NpeacTaBneHbl B Tabnuue 2.

Tabnuya 2 — CteneHb OTKPBLITOCTW YCTbUL, NICTHEB COPTOB CNMBLI, B cpeaHem 3a 2021...2023 rr.,
B Bannax

YCnoBwus 1 BpEMSi NPOBEAEHNS KCNEPUMEHTA
Copt yepes 0 MuH yepes 30 MuH yepes 60 MuH yepe3s 90 MuH
CIMPT  KCUNONM  CMMPT  KCUMONM  CIMPT  KCUMONM  CIMPT  KCWION
Pekopg (KOHTpOIb) 0,00 5,00 0,00 4,33 0,00 4,33 0,00 5,00
CkoponnogHas 0,00 4,67 0,00 1,00 0,00 5,00 0,00 5,00
HexeHka 0,00 5,00 0,00 1,00 0,00 0,33 0,00 0,50
Kpaca OpnoBLUmHbl 0,00 5,00 0,00 3,67 0,00 2,00 0,00 2,00
OproBckuit cyBeHup 0,00 4,67 0,00 0,67 0,00 1,33 0,00 1,00

Espaanst 21 000 333 000 500 000 433 000 500
B cpefirem no i 4,06 . 253 . 283 . 251
BapMaHTaM

HCPys § 0.19 oo § 037 027

W3yyeHne cTeneHn OTKPbITOCTM YCTbUL, NUCTHEB COPTOB CIMBbI METOLOM WH(MUMIbTPaLMM
nokasaro, 4YTo, kak B Ha4arne, Tak 1 yepe3 30 M1H, 1 N0 OKOHYaHWM aKcnepumMeHnTa (Yepe3 90 MuH)
Yy BCEX COPTOB CIMBbI HET LUMPOKO OTKPbITBIX YCTbL,: NPOHMKHOBEHME cnmpTa — 0 6annos.

CpeaHeil CTeneHbo OTKPLITOCTBIO YCThUL, (MPOHUKHOBEHWE KCWUIONa) XapaKTeprn3oBanmch BCe
ucnbiTaHHble copta (4,06 6anna B cpegHem no Bcem copTam). B Havane akcnepumeHTa
HaWMeHbLLeN CTeneHbl OTKPbITOCTK ycTbuy (3,33 6anna) xapakrepusoBanucb NUCTbS copTa
EBpasusi 21, 4TO CyLECTBEHHO HWXe, YeM Yy KOHTpOnbHOro copta Pekopd. [ns copToB
CkoponnogHast u OprioBckui CyBeHUp 9TOT nokasatesnb coctasun 4,67 6anna, Ans octanbHbIX
coptoB — 5,0 6anno.. Yepe3 30 MMH nocrne Hayana akcrnepuMeHTa B CpeAHEM Mo BCEM CopTam
CTeneHb OTKPbITOCTW YCTbUL, yMEHbLUMNACh U cocTaBuna 2,53 6anna. MpoHWKHOBEHME Keunona
yepes ycTbuLa B TKaHM NIUCTLEB B MEHbLUE cTeneHn Bbina oTMeyeHa y coptoB CkoponnoaHas
(1,0 6ann), Hexenka (1,0 6ann), Opnosckuin cysexup (0,67 6anna). [JoCTaTOMHO BbICOKOW Ha
YPOBHE KOHTPONS OCTaBanach CTENEHb OTKPLITOCTM YCTbML, Y copTa EBpasusi 21 (5,0 6annos npu
0bpaboTke KCUIonom).

Yepes 60 M1H nocne Havana aKkcnepuMeHTa B CpeHEM MO BCEM COPTaM CTEMNEHb OTKPLITOCTY
yCTbuy cocTtasuna 2,83 G6anna. Huskoe 3HaveHWe CTEneHn OTKPLITOCTW YCTbUL, (3HAYMTENbHO
MeHbLLIE KOHTPOSSY) BbISBUIK Y IMCTBEB cOpTOB HexxeHka (0,33 6anna), Opnosckuit cysenup (1,33
6anna) n Kpaca OpnosuwwHbl (2,0 6anna). Y copta EBpasusi 21 cTeneHb OTKPbITOCTW YCTbiL,
NNCTbEB OTMEYEHA Ha YPOBHE KOHTPOMbHOMO copTta Pekopa (4,33 6anna), a y nucTbeB copta
CkoponnogHas — BblLe koHTpons (5,0 6annos). B cpegHem ans BCex COPTOB CTENEHb OTKPLITOCTM
ycTbiL Yepes 90 MUH CyLLECTBEHHO He M3MeHWNach, N0 CPABHEHMIO C n3MepeHneM Yepes 30 u
60 MuH, n coctaBuna 2,51 6anna. 3HauMTENbHO HIKE KOHTPONS OHa OCTaBanacb y COPTOB
Hexenka (0,5 6annos), Opnosckuit cyseHup (1,0 6ann), Kpaca OpnosiymHei (2,0 6anna). Y copta
CkoponnofHas nocne BpeMeHHOro 3akpbitus yctbuy (Yepes 30 mux — 1,0 6ann) yepes 60 n 90
MWH MOCrne Hayana 3KkcnepuMeHTa BHOBb HabMoganu MPOHMKHOBEHME KCWMOMa Ha YPOBHE
koHTpons 5,0 6annos.
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AccnenoBaHusMu He BbISIBIEHO COPTOB C MOMHOCTBK) 3aKPbITbIMKA YCTbULAMW JIUCTLEB.
MeTponenHblin 3¢mMp NPOHUKan B cnabo OTKPbITble YCTbMLA BCEX COPTOB Ha MPOTSHKEHUM OT
Hayana Jo 3aBepLLeHns akcnepumenTa vepes 90 MuH Ha ypoBHe 4,5...5,0 6annos.

3aknroyeHue

Y ucCcnepoBaHHbIX COPTOB  CrMBbI  YCTAHOBMEHO Hanuuue Creaylowmx MexaHWM3MOB
(DM3MONOTMYECKNX afanTUBHLIX PeakuMii pacTeHU Ha HeJoCTaTOK Brark: COXpaHeHWe Braru
TKaHAMW nucTa (BOLOYAEPXMBatOLLas CrnocobHOCTb) M COXpaHEHWe BRarm nyTem COKpaLLEHUs
ncnapeHus 3a CHeT KOPPEeKTUPOBKM MOPEONOrMYECKON CTPYKTYPbI YCTbUL, (CTENEHb OTKPLITOCTM
YCTbWL, OTKPbIBAHWE U 3aKpblBaHKe). BbisBeHbl 0COOEHHOCTY MPOSIBIIEHNS 3TUX MEXAHW3MOB B
3aBUCUMOCTU OT reHoTMNa.

Wcnaperune Bofbl U3 NIUCTHEB U3YYEHHBIX COPTOB CIMBLI MPOUCXOAUT NOCTENEHHO, C TEYEHNEM
BpPEMeHM yBennumBaeTcs. Konmyectso ucnapusLuencs Bogbl Yepes 90 M1H BapbypyeT B npegenax
ot 7,07 % y copta CkoponnogHas po 16,54 % y copta EBpasus 21. CopTa cnmsbl, NonyveHHble
OT CKpeLMBaHUi KUTaNCKO-aMEPUKAHCKNX COPTOB C COpPTaMM CrMBbl [OMALLUHEN, B YCIOBUAX
HegocTaTka Brarm YCTynatoT KOHTPONbHOMY COPTY CMMBbI AOMalLHen Pekopa no cnoco6HOCTM
yOepxuBaTb BOZY TKaHAMM NUCTa (BOAOydepxwuBaiowas CrnocobHOCTb), pacronaratoTcs B
cnegyrowen yobiBatoLei nocnegosatenibHOCTU: Pekopg (koHTponb), CkoponnoaHasi, OproBckuii
cyseHup, Kpaca OpnosuyuHbl, HexeHka, EBpasus 21.

B ycroBusix ecTeCTBEHHOW YMEpEHHOW 3acyxu y IIUCTbEB BCEX MCMbITAHHLIX COPTOB HET
LUMPOKO OTKPBITbIX YCTbML. YCTbULA XapakTepuaytoTCs CpeaHeil CTeneHblo OTKPLITOCTH: OT 3,33
6anna (Espaswnsa 21) go 5,0 6annos (HexeHka, Kpaca OpnosuHbl, Pekopga). Mpy nocneaytowem
MOMHOM OrpaHMYEeHWN MOCTYNIEHUS BRark MPOUCXOAUT ObICTPOE COKpaLLeHWe CTeneHu
OTKPbLITOCTM yCTbUL. Yxe yepe3 30 MuH y copToB CkoponnogHas n HexeHka cTeneHb OTKPbITOCTH
yctbuy coctasnsina 1,0 6ann, a y copta Opnosckuin cyseHup — 0,63 6anna. Mo ckopocty
COKpALLEHNS CTENEHu OTKPLITOCTU YCTbL, NUCTbEB (Yepe3 30 MIUH) copTa CrMBbLI pacnonaratTcs
B cnegywowen ybbiBawowen nocnegosatensHocT: Oprnosckuit  cyBeHup, CkoponnogHas,
HexeHka, Kpaca OpnosLuuHbl, Pekopa (koHTponb), EBpasus 21. OgHako He Bce copTa B YCNOBUSX
MOMHOM 3acyxu cnocobHbl NoaaepXuBaTb paboTy MexaHW3Ma perynsauunm CTENEHU OTKPLITOCTM
ycTbuy anutensHoe Bpems (4epes 60 1 90 MuH). Mo cnocobHOCTK COXpaHsTb HU3KYK CTENEHb
OTKPbITOCTM YCTbUL, ANUTENBHOE BPEMS COpPTa CRMBLI pacrnonaratoTcs B crieaytoLlen yobisatoLLen
nocneposatensHocTh: Hexerka, Opnosckuit cyseHup, Kpaca OpnoBLumHbl, Pekopg (KOHTpOIb),
EBpasusa 21, CkoponnogHas.

CopToB CO BCEMM MOMHOCTHIO 3aKPbITIMU YCTbULAMM FICTHEB HE BbISIBIIEHO.

Takum 06pa3om, MO KOMMMEKCY Nyywwx mnokasaTeneil NPOSBMEHUS  MeXaHW3MOB
(DU3MONOTUYECKNX  afanTUBHbIX PeakuWi pacTeHWid Ha HeAOoCTaToK Bnarv  BblAeNWNCh
cnegyowwme copta cnmebl: OpnoBckuin cyBeHup (3 nokasatensi), CkoponnogHas (2 nokasatens),
HexeHka (2 nokasatens). 3T copTa LenecoobpasHo BOBEKaTb B NOCNEAYHOLLYH0 CUHTETUYECKYO
CENEeKLMI0 Ha YCTOMYMBOCTb K 3acyxe.

KOH(*)HMKT WHTEepPeCOoB: aBTOPbI 3aABNAT 06 OTCYTCTBUK KOH(bJ'II/IKTa MHTEPECOB.
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