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OB30P MHOI'OOBPA3US BUOJOT'MYECKHAX CBOMCTB U CIIOCOBOB

INPUMEHEHUSA PACTUTEJIBHOI'O CbIPbsA RHEUM RHAPONTICUM L.

Anna I'TIAJIKAA., Jleonuo BOJIOLYK., Tyoop HACTAC

HHcmumym 2eHemuKu, qbusuOﬂoeuu u 3auiumaol pacmeHuL?

MHOro4YHUCIeHHBIE CIIOCOOBI XO3SHCTBEHHOTO MPUMEHEHHSI PEBEHsI B MPOMBIIIJIEHHOCTH 3aBHCST OT Pa3HOOOPa3HOrO
OMOXMMHYECKOT'0 COCTaBa PAa3INYHBIX YacTell pacteHus. Le/bro HAIMX MCCIIeTO0BAHNH SBISUIOCH OHOJIOrNYEcKOe 000CHO-
BaHHE MPUMEHEHUs PEBEHs B 3aluTe pacTeHuil. CliocOOHOCTh SKCTPAKTOB, MOTYyYeHHBIX U3 R. rhaponticum, nmpossnsaTse
GYHIHIMIHYO, NETEPPEHTHYO, HHCEKTULUAHYIO U CTHMYJHPYIOIIYIO THITBI aKTHBHOCTH CIIOCOOCTBOBaJa pa3paboTke
KOMIO3ULUIA Ha OCHOBE 3KCTPAKTOB KOPHS ¥ JIUCTHEB PEBEHs, KOTOPHIC MPOSBISIOT 3HAYUTEIBHYIO OHONOTHYECKYIO
3¢ (HeKTUBHOCTD AJIs CTUMYJISILUK TIPOPACTAHUS CEMSH, KOHTPOJI (PUTONATOTeHOB U BpeauTeneil. CodeTaHne HECKOJIBKHX
MHOTO(YHKIMOHAIEHBIX MMPOJYKTOB YCHIIUBAST HECTHLMIHBIN 3 {eKT KOMIO3ULHUHA, U PUCK Pa3BUTHS YCTOHYMBOCTH K
MECTULXAAM CPEM NaTOTCHHBIX JJIsl PACTEHUI OPraHU3MOB YMEHBIIACTCS.

Kniouesvie-cnosa: Rheum rhaponticum L., ¢yneuyuonas, demeppenmmnas, uHCeKMuyuOHAas u CMUMYIUPYIOWAs
MUNbl AKMUGHOCMU, PACIMUMETbHYI SKCTNPAKIM.

PARTICULARITATILE BIOLOGICE SI METODELE DE UTILIZARE A

BIOMASEI VEGETALE A RHEUM RHAPONTICUM L.

Diversitatea procedeelor de utilizare a rubarbei in diferite ramuri a economiei nationale sunt determinate de compozitia
biochimica variata a diferitor parti ale plantei. Scopul studiului constd in fundamentarea biologica a aplicarii rubarbei in
protectia culturilor agricole. Capacitatea extractelor obtinute din Rheum rhaponticum de a manifesta activitate fungicida,
deterentd, insecticida si stimulatoare a contribuit la dezvoltarea compozitiilor bazate pe extracte din frunze si radacini de
rubarbd, care au demonstrat eficacitate biologica semnificativa pentru stimularea germinarii semintelor si controlul agentilor
fitopatogeni si a daunitorilor. Imbinarea mai multor produse multifunctionale constituite din biomasa vegetald a rubarbei
sporesc efectul protector si reduc riscul aparitiei rezistentei la pesticide a organismelor ddunatoare.

Cuvinte-cheie: Rheum rhaponticum L., fungicide, deterrent, insecticide si stimulante tipuri de activitate, extract de
plante.

REVIEW OF THE VARIETY OF RHEUM RHAPONTICUM L RAW MATERIALS

BIOLOGICAL PROPERTIES AND APPLICATION METHODS

Numerous methods for the economic applications of rhubarb in industry depend on the diverse biochemical composition
of various parts of the plant. The biological substantiation for the applications of rhubarb in plant protection was the aim
of our research. The ability of R. rhaponticum extracts to exhibit fungicidal, detergent, insecticidal and stimulating types of
activity facilitated the development of formulations based on extracts of rhubarb roots and leafs which exhibit significant
biological efficacy to stimulate the germination of seeds, control of plant pathogens and pests. The combination of several
multifunctional products enhances the pesticidal effect of the compositions, and the risk of developing pesticide resistance
among plant pathogens is reduced.

Keywords: Rheum rhaponticum L., fungicidal, deterrent, insecticidal and stimulating types of activity, plant extract.

Beenenue

PeBenb siBisieTCS IEPCIIEKTUBHOM, YHUBEPCATIBHON M YCTOHUMBON KynbTypol ans Pecybiauku Mongosa
¥ HaXOJWT MPAKTUIECKOE MPUMEHEHHE B PA3IUYHBIX OTPACISIX MPOMBIIUIEHHOCTH W MTOBCETHEBHOW KU3HH
4eJIoBeKa. AMEpHKaHIbl HA3bIBAIOT PEBEHb PACTEHHUEM ISl TUPOTOB, kuTeu [I[pubantiku — ceBepHbIM aHaHA-
COM, THOETIIHI — KOPHEM PaJIOCTH, KUTAHCKUE LIEUTENN — TeHepalioM OYHCTKH. PacTeHne HCTob3yeTcs Yemo-
BEKOM IIOJIHOCTBIO — OT KOHYHMKa KOPHS J0 BEPXYIIKH COLBETHS, YTO OOBACHIETCS XUMUYECKUM COCTABOM
Pa3IMYHBIX ero yacteil. Bce crocoObl X03SHCTBEHHOTO MPUMEHEHHST PEBEHS M IIPOCTOTA arpOTEXHUKU BBIPAIIIH-
BaHUS SIBIISIIOTCSI IPEINOCHIIKON ISl €T0 JIOTIOTHUTENBHOTO HCCIIEA0BAHNS U CO3JaHNsl O€30TXOIHON TEXHO-
JIOTHH €ro TepepadoTku (OMOKOHBEPCHS) COBMECTHBIMHU YCHUITMSIMUA MEIHUKOB, XHMHUKOB, OOTAHUKOB U TEXHO-
JIOTOB MHIIEBBIX MPOU3BOACTB [1].

Pox peBens otHOCHTCS K cemeicTBy I'peunmabix (Polygonaceae). Pox HacuuteiBaeT 0koiao 50 BHIOB,
pacnpoCcTpaHeHHBIX B YMEPEHHOH B CyOTpOIIMUEcKoi 30He A3UH U Ha KpaiiHeM [oro-Boctoke EBpombl, 601b-
LIMHCTBO U3 KOTOPBIX YNOTPEOSIIOTCS B MMILY WIM MCIONIB3YIOTCA B MEAUIMHCKUX Lelsix. [IpencraBurenu
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pola peBeHb — 3TO MHOI'OJIETHHE KOPHEBUIIIHBIC, TPABIHUCTHIE PACTCHUS C [UIMHHBIMHU MOIIHBIMU KOPHSIMH.
Crebau npsamocrtosturie 150-200 cM BBICOTOH, OAHOJIETHUE, MIPSMBIE, TOJICTHIE, MOJble. [I[pHKOpHEBBIC TUCTHS
OUYEHb KpYITHbIE, JUTMHHOYEPELIKOBBIE, IIETbHBIC, AIbYaTO-JIONACTHBIE; YEPEIIKN MTMHIPUYECKUE WX MHOTO-
rpansele. Cte0enp 3aKaHYNBACTCA KPYITHBIM METEIbYaThIM COLBETHEM. LIBETKH MeJIKKEe B IPOCTHIX MU BET-
BALIMXCSI MeTenKax. LIBeTku oboenosnble uiy BCaeICTBUE HEIOPa3BUTHSI — OAHONOIIbIe. OKOJIOLBETHUK IIPOCTOH,
MECTUIUCTHBIN. ThranHOK 9, mecTuk oauH. [lnog — TpéXrpaHHbIi Oopelniex.

@DeHONMBHBIE COEAWHEHMS SIBJISIOTCS LIEHHBIMH XEMOTAaKCOHOMMYECKMMH MapKEpPaMu BCEro CeMencTBa
Polygonaceae, 1 cuHTe3 3THX Pa3HOOOPA3HBIX HU3KOMOJIEKYIISIPHBIX BELIECTB SIBISICTCS XapaKTepHOH 0cOOeH-
HOCTBIO UX MeTabonu3ma [2,3,4]. MHOro4nclieHHbIE CIIOCOOBI XO3SHCTBEHHOTO TIPUMEHEHHS PEBEHS B TPO-
MBILICHHOCTH 3aBUCST OT OMOXUMHYECKOT'O COCTaBa Pa3MUHBIX YacTeH pacTeHUs U MpeacTaBiIeHbl B 0000-
niaromie Tabnmne 1 u pucynkax 1, 2.

Ta6anna 1

buoxumus u NMPUMCHCHHUE PA3JIUYHBIX yacreii pPacTeHus pCBCHb

AnTtparmmkosunst (0T 3 10 6 %): amooun (aHTHCETT-
THK, TIPOTHBOBUPYCHOE, CIIA0UTEIHHOE, TPOTHBO-
OITyXOJIEBOE, MMPOTUBOS3BEHHOE, TOHAJIOTPOI, UM-
MYHOCYIIPECCAHT), peceepampoi.

DraBOHOMIIBI: KBEPIETUH (IETOKCHKAHT), KATEXUH
(aHTHOKCHIAHT).

Kucnoter: Kopuunas kuciora (pyHrUIm1, OHKO-
NPOTEKTOp, OaKTEepHULIU, CIa0UTENbHOE), TajlIo-
Bas KHUCJIOTa (aHTI/ICGHTI/IK, AHTHUOKCUIAHT, IIPO-
THUBOBHUPYC)

Yacts broxumuuecknii coctas [Ipumenenne
pacTeHust
Opranmueckue kuciaotsl: (1,0%); nexrud (1,0-2,5%); | B kynuHapuu mpou3BOIST IyKaThl, CUPOIL,
kierdatka (10 3,2%). Munepanst (Mr/100r): K (325), | BapeHbe, NacTHily, HAIlUTKHU, KOHIHUTEP-
Uepemiku | Ca (44), Mg (17), P (25). Butamuns (Mr/100r): | ckue u3menus.
C (10), B2 (0,1), PP (0,1), E (0,2), A (0,2)
Ksepuerun (10 6%), pyTrH, OKcanaT Kabliysi, opra- | B KyJnuHapuu: TapHHUpPBI, COYCBHI, TOJY-
Jluctes HHUYEecKue KUCIOTHI (3%), aHTpaXMHOH-TJIMKO3UABL | padpuKaThl.
B 3amure pacTeHuil: MHCEKTUUUZ IJIs
JMCTOTPHI3YIINX BpeAUTEICH.
Corgetust | Keepuerun (no 13%), pytus, B 3amuTe pacteHuii: GyHHIHT
Kopenb Tanornuko3uzast (ot 6 10 10 %). B MeaunuHe: TabneTku (KOPEHb PEBEHS,

pecBepatpoir, Tpancsepoi); BAJL (cupor,
TabJIeTKH, TIOPOIIKH, Yaii).

B kocMmeTosioruu: mamityHb, Kpem, 0alib-
3aM, TyXH.

B mvieBoil MpOMBIIIIIEHHOCTH: KPACUTENb,
AHTUCCIITUK.

B 3aiure pactenuii: GyHTrUImI, HHCEKTH-
U, aHTU(QUIAHT, CTUMYIISATOP.

Puc.1. MegunuHCKme mpenapaTsl U3 PEeBEHS.

l'IpumeHeHue PEBCHA B MEAHLIHHE
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Puc.2. IIpoayK Tl NUTaHUS U3 PEBEHS.
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B dexopamusrnom cadoeoocmee peBeHb IPUMEHSIETCS B KAYECTBE YKPAIICHHS y4acTKa ¢ BECHBI J0 TTO3THEH
ocern. Ha ogaOM Mecte peBeHs MOxkeT pacta 10 sret, a mpu xoporeM yxozae — u Ao 12-15 jet, mo3ToMy peBeHb
YacTO BHIC2)KHUBAIOT KaK JICKOPATUBHBIN CONUTEP, YKPAIIAIONINN caJl, Ha ra30He, B MUKcOOpaepe.

[enpro HAIIMX MCCIIEAOBAHUIA OBLTO OMOIOTUYECKOE 0OOCHOBaHHE TIPHMEHEHUSI PACTUTENLHBIX 3KCTPAKTOB
u3 pactenus R. rhaponticum B 3ammre pacrenmii.

MaTtepuaJbl 1 METOABI HCCIETOBAHUM

Pa0oThl M0 BBIpAIIMBAHUIO U UCCICIOBAaHHUIO PACTUTENIHLHOTO ChIphs R. rhaponticum, npejicraBieHHbIC B
TTAHHOW CTaThe, POBeNeHBI B IHCTUTYTE TeHeTHKH, (PH3HOJIOTHH U 3alUTHI pacTeHni, Kumuady, PecryOnmka
Mommosa (2012-2019 1). [IpeameToM Hamrero wcciaeAOBaHUS SBISIINCH OMOAKTHUBHBIC BEIIECTBA KOpPHEH U
nucTheB pacTenuii R. rhaponticum py4noro coopa. Onpenenenue cBOMCTB 3KcTpakToB R. rhaponticum mpo-
BOJIMJIM Ha IIIMPOKOM KpPyTe TECT-0OBEKTOB: HAa CEMEHAX COM M KYKypY3bl paboTaiy ¢ puTonatoreHaMu poja
Fusarium, kmacc Deuteromycetes, riapcteo Mycota; Ha pacTeHHUSIX THIKBCHHBIX KYJIbTYp U3YYalld 3aIlUTy OT
Sphaerotheca fuliginea Poll., xtacc Ascomycetes, mapcteo Mycota; Ha KyapTypax s0J0HH, 37TaKOBBIX U II1a-
Bestst pabotanu ¢ Tiieit Aphis pomi Degeer., Aphis fabae Scop., Schizaphis graminum Rondani., cem. Aphididae,
Kiacc Insécta; Ha 3epHax suMeHs1 paboranu ¢ Bpeaurenem 3amacos S. cerealella Oliv., orpsin Lepidoptera,
cem. Gelechiidae, knacc Insécta; BnusiHAE IPeIIOCEBHON 00pabOTKM U3ydail HA CEMEHAX COHM U KYKYPY3bI.

J71s1 Ka4ueCTBEHHOTO M KOJIMUECTBEHHOTO aHAIN3a OMOAKTUBHBIX BEIIECTB IKCTPAKTOB OBLIH UCIIOIB30BAHBI
MeToabl BOXKX u criekTpooTOMETpur B COOTBETCTBUM C PeKOMeHIANMsIMu (apmakornien EBporeiickoro
Coro3a u Poccuiickoii @eneparun [5,6]. B mensx monydeHus paClIMPEeHHOro CIIeKTpa OHMOAKTHBHBIX BEIIIECTB
OBLJT UCTIOJIB30BaH METO]] BOJJHO-3TAHOJIBLHOM 3KCTPAKIIMK HA BOJSIHON OaHe, ¢ MoCienyolei Mareparmeii [7].

OrmpeziesicHUe BIUSIHUS IKCTpaKTa KOPHS Ha KOHTPOJb matoreHoB ceMsiH (Fusarium sporotrichiella Bil.,
F. moniliforme Sheldon., F. graminearum Schw.) mpoBoavaun MeTogoM anddy3uu B arap ¢ UCIOIb30BaHHEM
OyMakHBIX TMCKOB. OmpeeneHne ONTHMAIBHBIX KOHIICHTPAIMH YKCTPAKTOB ¢ ()YHTUIUAHBIMU M CTUMYJIH-
PYIOLIMMH CBOMCTBaMU MPOBOJIIIIH B IIPOLIECCE JTAOOPATOPHBIX U MEJIKOJIEISTHOYHBIX OITBITOB B COOTBETCTBHUHU
C OOIIETIPUHATHIMUA METOIMKAMH U MEXIOCYyIapCTBEHHbIME cTaHaapTamu [8]. s ompeneneHus BIUSHUS
IPEANOCeBHOM 00pabOTKU CEMSIH COM M KYKYpY3bl CaXapHOH 3KCTpaKTaMH PEBEHs HAa BCXOXKECTh M KAYeCTBO
MIPOPOCTKOB, OBLIH MCIOIBE30BaHBI METOINKH, TIpe/icTaBIeHHbIe aBTopamu [9, 10]. buonoruueckyto sdexTus-
HOCTb KCTPAKTOB PEBEHsI Tl KOHTPOJIst MydHHCTOH pockl (Sphaerotheca fuliginea Poll. f. cucurbitae Jacz.)
Ha KynbTypax Cucurbitaceae ompenesnsiiii METOJOM MEITKOKAIEIBbHOTO OMPBICKMBAHUS PACTeHU padoueit
KHUJIKOCTBIO, COJIEpIKAILEH pa3InyHble KOMITO3UIIMK IKCTPAKTOB peBeHs. VIHTEHCHMBHOCTh Pa3BUTHsI OOJIE3HU
OIPEICNISUIN 110 CTaHAAPTHBIM MeToaukam [11].

Ormpenienienne OMoIOrHIecKoit 3G HeKTHBHOCTH IKCTPAKTOB U3 pacTeHuit poga Rheum B koHTpose Bpenute-
Jiel CeNbCKOXO03SHCTBEHHBIX KYJIbTYp MPOBOAMIN B TaOOPATOPHBIX YCIOBUSX W PYKOBOJICTBOBAINCH OOIIIe-
MPUHSATBIME METOJIMKAMH JTA00PAaTOPHBIX M TIOJNEBBIX McciienoBanui [12]. s mogbopa onTHManbHOM KOH-
HEHTPAIKU SKCTPAKTa, CTUMYJIHPYIONIeH (H3HOIIOTHIECKUE TTOKa3aTeNId pacTeHui, ObUT OIpe/ieNieH WHIEKC
XJIOpOQHIIIa B JIUCTHSIX PACTeHU, 00padOTaHHBIX 3KcTpakTaMu (rpu momomw nmpudopa CM 1000 Chlorophyll
Meter). Jlist mocTpoeHus rpauecKuX MaTepHaIoB UCIob30Bau makeT nmporpamm Microsoft Office Excel.
Maremarndeckast 00paboTKa M OIEHKa JIOCTOBEPHOCTH MOJyYEHHBIX HAayYHBIX JAHHBIX MPOBEJICHA C UCIIOJNb-
3oBaHueM miatgopmsr ABC Pascal.

Pe3ysbTaThl M AUCKYCCUHU

Dxonozuueckue ocobeHnocmu gbipawudanusi pacmenuti pooa Rheum ¢ ycnosusix Pecnybnuxu Mondosa. B
npolrecce ucciae0BaHnii HaMu ObLIO OTMEUeHO, 4yTo peBeHb (Rheum) —mopo3oycroitunBoe, Biaromoousoe,
AJUIENIONaTHYECKH aKTUBHOE OBOIIHOE pacTeHue. [locagouHblii MaTepra peBeHs MoIydaiy ABYMs CIIOCOO0aMH —
BBIPALMBAaHUEM PAccabl U3 CEMSH U ITyTEM BEreTaTUBHOTO pa3MHokeHus. [Ipu nepBom criocobe, B MmapTe-mae
ceMeHa BBICEBAIIM Y3KOPSTHBIM CIIOCOOOM Ha Tpsjax ¢ MexIypsabsiMu 35¢cm no cxeme 20cm+50cm. Hopma
BbICEBa ceMsiH 2-4 kr/ra. Paccamy peBeHst BeicaxkuBanu 1o cxeme: oT 70x70cm mo 120x120cMm. I'ycrora crosiaus
6-9 Thic. pactenuii/Ira. YX01 3a IUIaHTAIIMEH MPOBOJUIIN B TEUEHUE BCETO MEPUOJIa BETETAIMN — PHIXJICHUE
MEXKTY ST, TIPOTIONKA, MoJikB. DEeHOIOrnYecKre HaOIIOICHNS 3a pa3BUTHEM pacTeHuii poga Rheum mossosmim
BBISIBUTh OCHOBHBIX BpeauTelel u Bo30yautens 6one3nu (Tabmmma 2).

Boprba ¢ copHsikamMu Ha ydacTke peBeHs HeoOXoIuma repest nocaakoi. Mo>KHO MCIONb30BaTh Pa3InIHbIe
BUJIBI MYJIBYM MEX]Ty PACTCHHSMU U B psijiaX. B miepBbie To/bl BRIPAIIMBAHKS B MEXKIYPSIIbIX PEBEHS BO3JIE-
JIBIBAJIM CKOPOCTIENbIE KYJIbTYPBI-yIUIOTHUTENN — peauc, mnuHat, gacons. Coop OnomaTepuaia Ha y4acTKe
IPOBOJUIN PErY/IAPHO: YepelkoB cBexux (360 r/m?), cemsn (27 r/m?), kopHeii cyxux (125 r/M?) u nucTbeB
cBexux (420 r/m?).
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B miporiecce wccnenoBanuii ObLTH ONpeeeHbl 0COOCHHOCTH arpOTEXHUKH BhIPAIMBaHus pacteHus Rheum
B ycnoBusx PecryOnuku MosioBa. Y CTaHOBIIEHO, YTO PEBEHB Cl1ab0 MopaxkaeTcs: OOME3HIMHU U BPEAUTEISIMH,
a yposkai CeMsTH, YepEIKOB M CBIPhS I SKCTPAKTOB (KOPHH U JICThS) MOYKHO TOJyYaTh, HAUMHAS ¢ 2-3-JIETHETO
rojia Bo3pacra pacteHuil B Teuenne 10 yietr. PazmMHOXXeHHE peBeHs ObUIO ONTHMH3HUPOBAHO BKIIOYCHUEM B CY-
ICCTBYIOIIYIO TEXHOJIOTHUIO HOBOTO AJIEMEHTA MPEIIIOCEBHON 00pabOTKU CeMsiH OHoTperiapaTaMy Ha OCHOBE TPH-
60B poma Trichoderma, ¢ yBenuueHnem 1ab0paTOpHOM BCXOXKECTH CeMsH B 2 pa3a. B pesynbraTe TaHHBIX HC-
clleoBanmii OpIIM 0TOOpaHs! Hanboee sddexrususie mpenaparsl: Gliocladin — SC u Trichodermin-SC [13].
BBuy Hanmuus OMONOTHYECKM AaKTHBHBIX BEIIECTB B COCTaBE KOPHS PEBEHs (IMOJMH H PECBEPaTpoOl) U
JICThEB (IIaBeNieBast KMCIO0Ta, KBEPIETHH), HAMHU ObLTH pa3paboTaHbl METO/IBI MOJYUEHHS SKCTPAKTOB M TPO-
BEJICHBI UCCIICIOBAHMS UX JCUCTBUSA B 3aIMTE CEIbCKOXO3IHCTBEHHBIX KYIbTYP. XUMHUYECKHAE CBOMCTBA 3MO-
JINHA W KBEPIICTUHA COBITAAI0T IO PACTBOPUMOCTH B 3TAHOJIE, & OPTaHUYCCKIE KUCTIOTHI U TIIMKO3UABI (PyTHH)
pactBopsttoTcs B Bojie [14]. TToaToMy, B IeNsIX MOTyYEHHUsT OONBINETO CIIEKTpa OMOAKTHBHBIX BEIIECTB, MBI TPH-
MEHHJIM BOAHO-3TAHONIBHBIN CIOCO0 SKCTPAKIMH. 3aIllUTHBIE CBOMCTBA, JOCTYITHOCTD M 3KOJIOTMYHOCTD SKCTPAKTOB
W3 PEBEHS JICTAl0T MEPCICKTUBHBIM UX MCIOJIb30BaHKE JIJISI 3aIUThI PACTEHUN B SKOJOTUYECCKOM 3eMIIC/ICITHH.

Tabauna 2
Bpenurenu u 3a60s1eBaHus peBeHsI
Ne Brenrnuii Buj Omnucanue MeTobl 3alUThI
Bpenurenn

1 KamycrtHast coBka (Mamestra | OTmyruBarOT HacTOW GOTBBI TOMATOB HITH
brassicae). JluuuHKH, OTIO- | MOJBIHM, penapaThl JISMUIOMuI 1
JKEHHBIC MEJIKUMH cepoBaTo- | burokcubanumius (pa3 B 5—7 aHei).
OypriMu 0aboukamu, 00be- | IIpodunakTruka: 00padbOTKa pacTBOPOM
JIAI0T JIUCThSI, OCTABIISSL OHA | ATpaBepTHHA PEBEHS M MOYBHI B TPH-
MIPOXKUJIKH, BBICAAIOT YepeIl- | CTBOJIBLHOM Kpyre BecHOM. Jljist 60pbObI ¢
KU M KOPHEBHIIA U3HYTPH. BpeauTeneM npuMeHstoT Mura-Bup, 3ery,

Kapare.

2 [[laBeneBsIit THCTOCT Hnst mpodwmnakTukn 1 OG0pbOBI pEeBEHb
(Gastrophysa viridula). HY)KHO PETYJISIPHO OIPBICKUBATh HACTOEM
CuneBaTo-3eJIEHbBIC JYKOBOW WJIM YECHOYHOM KallHWIbl, pO-
OJecTSAIIME )KYUYKH BBICAAIOT | MAIIKA aNTeYHOW JIMOO OIMyApHBaTh Ta-
MOJIOJIbIC JIUCThSI U YePEUIKH | Oa4YHON TMbLIBI, MOJIOTBIM KpAaCHBIM Tiep-
U3HYTPH, OCTaBJIsAS [UIMHHBIC | 1eM. [IpakTUKyeTCst py4dHO#t cOOp Ky4KOB.
HPOJIOJBHBIC XOJIBI.

3 PeseneBbrit  kion  (Coreus | JIucTbs B pe3yibTaTe MOBPEKACHHS I10-
marginatus L.) BblcachIBaeT | KpPbIBAlOTCS KpPAcHO-OypbIMH  TISATHAMH.
COKH M3 JINCTHEB PEBEHS. Hcronb30BaHHE XUMHKATOB HEXKETATETBHO.

3aboneBaHus

4 Ackoxuto3 (Ascochyta rhei | YHHUYTOXUTE HHGEKIHIO MOXHO 0Opa-
Ell. et Ev.) oOpasyer Ha ymc- | 60TKO# peBeHs OTHONPOLIEHTHO# Ooproc-
ThSIX KUPIIMYHO-OXPSIHBIC TISIT- | CKO# )KUAKOCTHIO MM HACTOEM KOPOBSIKA.
Ha HEMpPaBWILHOH (OpPMBI,
JIACThSI YCHIXAFOT U KPOIIIATCSL.
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Onpeodenenue buonozuyeckoll dghghexmuenocmu sxcmpaxmos u3 Rheum rhaponticum 01 konmpons epeou-
meineti Aphididae. Onpenenenue Grosnoruyeckoi 3pPpeKkTHBHOCTH IKCTpakToB R. rhaponticum mis konTposs
BpEUTENeH CEeNIbCKOXO3SHCTBEHHBIX KYJIBTYp NMPOBOJWIN B JTAOOPAaTOPHBIX YCIOBHAX. bputa ompenenena
MHCEKTHIIUIHAS. aKTUBHOCTH YKCTPAKTOB KOpHS (46,1%), corsernii (48,5%) u muctheB pesens (57,8%) mst
nojasieHust Bpeaurenei cemeiictBa Aphididae (Aphis pomi Degeer., Aphis fabae Scop. u Schizaphis
graminum Rondani.). ITony4yeHnbie pe3ysIbTaThl MOATBEPIKIAIOT IEPCIIEKTUBHOCTh MCIOJIB30BAHMUS KCTPAKTA
JICTHEB PEBEHS B COUETAHHH C CUCTEMHBIMH WHCEKTHLWAAMH JJIsi CHIOKEHHS T03bI XMMUYECKOro Ipenapara
[15].

Onpeodenenue buonoeuueckoll d¢hghexmusnocmu IKCmpaxkmos kopts Rheum rhaponticum L. 01 konmpons
umonamocenHvix a2eHmos CeMsaH CelbCKOX03AUCTNBEHHBIX KYAbmyp. Y CTaHOBJICHO, YTO B JaOOpaTOPHBIX
YCIIOBHSIX 9KCTPaKT KopHst R. rhaponticum B konrenTpanumsx cebiie 10% obmagaet npsiMbiM (yHTHUIHAIHBIM
JeiCTBUEM B OTHOLICHUHU (PUTOMATOT€HOB KYKYPY3bI M cOH. BblIo omnpeneneHo, uto (yHTHIUAHBIE CBOMCTBA
AKCTPAKTa MPSIMO MPOTIOPIIMOHABHBI €10 KoHeHTpanuu [16,17,18]. Cpenuuii iuaMeTp CTEpUIILHOM 30HbI B
orHomiennu naroresos F. moniliforme cocrasun 6,5 MM, F. graminearum — 7,3 mm, F. sporotrichiella — 22,4 mwm.

Onpeodenernue énusHusi NPeonocesHoll 0bpabomru cemsiH 00HOOONIbHLIX (KYKYpY3a) u 08Y00bHLIX (Cos1) pac-
MeHUll KOMRO3UYUsAMU HA OCHoge sKkcmpaxkmos Rheum. MccnenoBanue BIMSHUS MPEANOCEBHOH 00pabOTKU
AKCTpaKTaMU KOPHs 1 JIMCTheB R. rhaponticum Ha BcxoecTh U pa3Mepbl KyKypy3bl caxapHoii (rudpun «Porum-
beni 280») u cou (copt «Hanexaa») MpoOBOAWIKCH B JTaOOPATOPHBIX U MEIKOJICISHOUHBIX YCIOBHSX. Pe3ynbTa-
TBI MEJIKOJICISTHOYHBIX OTIBITOB TIOATBEP/IHIIN BBIPAKEHHOE (PUTOCTUMYITMPYIOLIEe ACHCTBIE COYCTAaHMUS SKCTPaK-
TOB JINCTHEB ¥ KOPHS peBeHs. buoMeTpryeckue mokasateny B 5TOM BapUaHTE BBIIIE, YeM B APYTHX BapuaHTax
U B KOHTpOJIE (BCXOXKECTh KYKypy3bl Ha 26,7%, BcxoxecTb cou — Ha 23,4%). beuto nokasano, 4To SKCTpakT
KOPHsI peBeHs TaKKe MPOSIBII (PUTOCTUMYIHPYIOIINE CBOKCTBA. Tak, mpennoceBHas 00paboTKa 3TUM IKCTPaK-
TOM yBEJIMYMIIa TIOKa3aTelld BCXOXKECTH KYKypy3bl Ha 26,7%, con Ha 14,4%, B cpaBHeHHH ¢ KOHTposeM. OHo-
BPEMEHHO OBLJIO YCTaHOBJIEHO, YTO MPEANOCEBHAs 00pabOTKAa CEeMSH PKCTPAKTOM JIMCTHEB PEBEHs OKa3aja
CTHUMYJIMpYIOIee BIUSIHUE Ha BCXOXKECTh COM M KYKYPY3bl, U TIOKa3aTelId Pa3MepOB PACTEHUI COMOCTABUMBI
C STAJIOHHBIMU 3HAYCHHSIMH.

s viccneoBanust QyHIHIIUIHBIX CBOWCTB DKCTPAKTOB PEBEHS OBLT UCIIOIB30BAH NCKYCCTBEHHBIN MH(]EK-
1roHHbIH GoH. B mouBy, nHbumpoBanHyto ¢puronatoreHamu Kykypyssl (F. moniliforme, F. graminearum)
u cou (F. sporotrichiella), 6putn BBICEsSIHBI ceMeHa, 00pabOTaHHBIE OIPEICICHHBIMU COCTABAMHU B TCUCHHUE
15 MunyT. ONBITHI IPOBOJIMIINA B TPEXKPATHOM MOBTOpHOCTH. YUepe3 30 CyTOK pacTeHUs W3BJIEKIH U3 ITOYBHI
BMECTE C KOPHEBOI CHCTEMOM M OLICHWIN CTEIIeHb NX 3apa’KeHHUs COTJIACHO IIKaJIe JUIsl y4eTa.

Takum o0pazoM, HaMu OBUIO JOKa3aHO, YTO HAHMOOJBIINMH (DYHTHIUIHBIME CBOMCTBAMH B TIO/IABICHHU
(buTONIATOreHOB COM M KYKypy3bl pojia Fusarium oGaaet KOMIIO3UIIMS SKCTPAKTOB KOPHSI U JINCTHEB PEBEHSI:
0,5%L + 3%R — ans kykypy3st u 0,5%L + 1%R — ans1 con. buonornyeckas 3pPpekTHBHOCTH 3TONH KOMIIO3H-
un (71,7-76,8%) Belie, yeM 3(pPEeKTUBHOCTh COCTABISIONINX €€ HKCTPAKTOB B OTIEIBHOCTH. DKCTPAKTHI
KOPHSI ¥ JINCTHEB PEBEHS 00ECTICUMIIN:

— OIOCPEIOBaHHOE [EWCTBHE HAa KOHTPOJb KOPHEBBIX THMIICH COM poja Fusarium myTeM HHIYKIHH

CHUCTEMHOMN PE3UCTEHTHOCTH 3TUX KYJIbTYp K HA3BAHHOMY IaTOTCHY
— npsimoe QYHTHIMIHOE JeHCTBIE MPOTHB (DUTOMATOreHOB TPpeX BUIOB poaa Fusarium;
CTUMYJIUpYIOLIEE ICHCTBIE Ha BCXOXKECTh M Pa3BUTHE MPOPOCTKOB COM U KyKypy3sl [19, 20].

Onpede/zeHue buonocuyeckoll 3ghexmusHoCmU KOMRO3UYULL Ha OCHO8e dIKcmpakmos uz Rheum rhaponticum L.
0711 KOHmMpOJisL MyuHucmou pocwvl kynomyp Cucurbitaceae 6 3axpvimom epynme. B pesynbrate uccieoBanui
OBLTO OTMEYEHO, YTO BCIIEACTBHE 00Pa0OTOK HHPHUIIMPOBAHHOW paccaibl IKCTPAKTOM KOPHS PEBEHs, Pacipo-
cTpaHeHre OOJIE3HH MO PACTeHHUIO IpeKpalaiock. B To ke Bpems, B KOHTpOJIe NOciie HHPUIUPOBAHUS JUCTHSI
MOKPBIBAIIMCH KOJIOHUSIMA MYYHUCTOH POCHI, U HapacTaHue 0OJIe3HU MPUBOJIIIO K THOSITU PACTEHUH B TEUCHHE
Mecsina. [lomydeHHbIe pe3yabTaThl COOTHOCSTCS C AaHHBIMH APYTHX UCCIeNoBaTelel, yTBEp)KIABIIUX, YTO
WHrHOMpPOBaHKE MTPOPACTAHHUS CIIOP 3aBHCHT OT KOHICHTpAIMU dKCTpakTa. OMBITHBIM ITyTeM OBLIO JIOKa3aHo,
YTO SKCTPAKT KOPHS PEBEHsI HHTHOUPYET MPOpacTaHue Criop (HEOCPEICTBEHHOE JCHCTBHE),  TAKIKE aKTUBUPYET
WMMYHHBI OTBET HIMPOKOTO CIIEKTpa ACUCTBHUS (MHIYKTOP PE3UCTEHTHOCTH). AHTPaXHMHOHIPOM3BOIHBIE
00€eCIeYrBaOT KOHTPOJIb MyYHHCTOH POCHI HAa 0aX4eBBIX KYJIbTypax, INIaBHBIM 00pa30M BbI3bIBAs HAKOTLICHHE
(GyHrHIMIHBIX (PCHONBHBIX COCAMHEHMH B pacTeHusix [21, 22,23,24]. Takoe nefcTBHE IKCTPAKTa KOPHS PEBEHSI
0COOCHHO Ba)KHO JJISI 3aLIUTHl PACTEHHH OT Nepe3apaKeHUs] MyYHHCTOH pOCON B TEUEHHE BCETO NEpUoia
BETETALH.
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Onpedenenue modyaupyrowezo oelicmsus sxcmpakma KopHa Rheum rhaponticum L. na gpusuonocuyeckue
nokaszamenu 1ucmoes. BbUIO YCTaHOBJICHO, YTO peryJsipHble 00paboTku paccaabl pactenuii Cucurbitaceae
9KCTpakToM KopHs peBers (1-1,5%) npuBenu K yCUICHHUIO HHTEHCUBHOCTH 3€JICHOM OKpacKu JTUCTheB. Hamu
OBLIH TPOBEJICHBI U3MEPEHHS MHJIEKCA MPOIYCKaHUs Xiopodmia 00pabOTaHHBIX U KOHTPOJBHBIX JTUCTHEB C
nomornsio mpudopa CM 1000 Chlorophyll Meter. brino ycraHoBI€HO, 9TO ONTUMATbHAS KOHIIEHTPAIS SKCTPAKTa
KOPHS PEBEHS JUTS TOJIaBJICHUSI Pa3BUTHSL MyYHHCTON POCHI ¥ MOBBIIICHUSI WHICKCA POITYCKaHUS XJI0pOohHILIa
Ha paccajie IbIHHA B YCIIOBHUSX 3alluIeHHoro rpyHTa paBHa 1,0-1,5%, u ee Onomornveckas 3p¢GeKTHBHOCTD
cocrasiseT 87,6-96,6% [25].

BriBog

PestoMupyst BHIIIEH3I0KEHHOE, MOYKHO YTBEPKAATh, UTO MMPUMEHEHHE MOMU(PYHKINOHATEHBIX KOMITO3HIINHA
Ha OCHOBE SKCTPAKTOB PEBEHSI SIBIIETCS MEPCIIEKTUBHBIM HAIPABICHUEM HCCIICIOBAHUI 1S pa3pabOTKH CPECTB
3amuThl pacteHuit (Pucynku 3, 4).

THIIBI
OHOJIOTHIECKOH
aKTHBHOCTH
IKCTPaKTa W3
JHCTbEB

Py peBeHsI P

HHCEKTHITHIHAA (bUTOCTUMYITHPYIOIITAs

Puc.3. bruonorudeckue cBONCTBa 3KCcTpakTa aucTheB Rheum rhaponticum L.

AMMYHOCTHMYITHPYIOTITAs
(OUTOCTUMYITHPYIOIIAs
' (yHTHIUOHAS
' THIBI '
OHoJIOrHYecKOoii
AKTHBHOCTH
IKCTPAKTA U3
‘ KOpPHSA
peBeHs ‘
aHTHGHTAHTHAS HHCEKTHIIHIHAS

Puc.4. bruonornueckue cBoiicTBa 3KcTpakTa kopHs Rheum rhaponticum L.

buosorndeckoe 000CHOBaHHE CIIOCOOHOCTH JKCTPAKTOB, MOJyYeHHBIX M3 R. rhaponticum, mposBisTh
(GYHTUIMAHYIO, TETEPPEHTHYI0, HHCEKTUIMAHYIO ¥ CTUMYJIMPYIOUIYIO THITBI aKTUBHOCTHU IPUBEIIO K pa3pa-
0OTKE KOMHOSI/IHI/Iﬁ Ha OCHOBE OKCTPAKTOB KOPHA U JIMCTHEB PEBCHA, KOTOPBIC IMPOABIIAIOT 3HAYUTCIIBHYIO
OHOIIOTHYECKYI0 P GEKTUBHOCTD ISl CTUMYJISIIIH [TPOPACTAHUS CEMSIH, KOHTPOJISI (PUTOTIATOTEHOB U BPEIH-
teneit. CoyeTaHne HeCKOIbKUX MHOTO()YHKIIMOHAIBHBIX MPOIYKTOB (IKCTPAKT KOPHSI, SKCTPAKT JIUCTHEB, MUKPO-
9JIEMEHTBI) YCHIIMBACT MECTHLIUIHBIN 2P (QEeKT KOMIIO3UIMH, U PUCK Pa3BUTHS YCTOHYMBOCTH K TECTHIMIAM
CpeIH MaTOTeHHBIX [UISl PACTCHUIl OPraHU3MOB YMEHBIIACTCSI.
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