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BBEOEHWE

Co3gaHne 1 LUMPOKOE WCMO/b30BaHWe YCTONYMBBLIX COPTOB
CeNbCKOXO034MCTBEHHbIX  KyMbTyp B HacTosllee BpeMsi  CTano
BaXKHElLLEA Mpo6nemMoil He TOMbKO  HAPOAHO-XO3AWCTBEHHOMO
3HAYEHUS, HO M KPYMHOI 3KOIOTMYECKOW 1 COLMaNbHOM 3afaqeil.

BaHeWLuMM 371eMEHTOM  COBEpLUEHCTBOBAHUSA  3eM/efenuns
ABNsETCS 1CMONb30BaHNe BbICOKOMPOAYKTUBHBbIX copToB
CeNbCKOXO3AMCTBEHHbIX  KYNbTYP, XapaKTepu3yHLWMXCa LEeHHbIMU
MULLEBLIMK,  TEXHOMOTMYECKUMU UM TOBApHbIMU  KayecTBamu,
YCTOMYMBOCTbIO K  abMOTUYECKMM 1 GUOTMYECKUM  CTpeccam,
06/1afaroLWmMX BbICOKOW CPeaoo6pasytoLeil Mpon3BOANTENLHOCTLIO.
LLnpokoe 1CMONb30BaHNe CTPeCcC-yCTORUMBbIX copToB
CebCKOXO3ANCTBEHHbIX KyMbTyp SBASETCA O4HWUM U3 BaXHEMLIMX
pblyaroB  perynuMpoBaHns  UYWCNEHHOCTU  MOMyNAuMiA  BPeAHbIX
OpraHu3MOoB B arpo3kKoCHUCTEMAxX W CHWDKEHWSA MoTepb ypoxasd. Mpu
pacLUMpeHn MOCEBOB YCTOWYMBLIX COPTOB CO3JAOTCSH peasibHble
MpPesnocChIIKM ans nepexoga K yrpasneHuio
BHYTPUNONYALUOHHLIMU 7 MEXMNOMYALUOHHBIMU
B3aMMOOTHOLUEHNUSIMA B Mpefenax arpobuoueHo3a. C  nosuuum
3alWTbl pacTeHWiA CTpecc-yCTOWYMBLIE COpTa Haubonee MOMHO
pelwarnT 3afjaynd 3aWuTbl MOCEBOB OT MOBPEXAEHUS BPeAHbLIMU
OpraHu3MamMu, 3Hepro- 1 pecypcoc6epeXxeHuns, oxpaHsl 6uoctepsl oT
3arpsisHeHus nectuuugamu " 3afaun yrpasneHus
(hYHKLMOHMPOBaHMEM arpo3KOCMCTEM, YTO MOXET paccMaTpuBaThCs
KaK HOBbIIA 3Tan MToCaHUTapuH.

YcnewHocTb co3aHus YCTORUMBbLIX reHoTVNoB
CeNbCKOXO03ACTBEHHbIX KynbTyp, COCTaBAIAIOLLMNX OCHOBY
KOHCTPYMPOBaHWS BbICOKONPOAYKTUBHbIX arpoO3KOCUCTEM, 3aBUCUT OT
pa3paboTKM TEOPeTUYECKUX, METOA0MOTNYECKUX W METOLNYECKMX
OCHOB  ()UTOMMMYHONOTUK,  WHTErpaumMm  CeNneKkUMOHHbIX  ”
MMMYHO/10T M4eCKUX NOAXO0A0B K 3TOI npobneme.

Ha ocHOBe COBpeMEHHbIX (yHAAMEHTalbHbIX W MPUKIaAHbIX
UCCNefOBaHUA NO WMMYHWTETY PacTeHWA HayyHO O06OCHOBaHbI
MPUHLUMMBI  CO34aHUA  TEHOTWMOB pacTeHWiA ¢ rpynnoBoi U
KOMM/IEKCHON  YCTOMYMBOCTLID K pas3/MYHbIM  BUAAM  BPeAHbIX
OpraHM3MoB, ONTUMMW3UPYIOLLMX BUOLLEHOTUYECKUE B3aWMOLEACTBUS
B arpoakocucTemax, MpYHLMNGI COBEpPLUEHCTBOBaHUS



9KO0/10N'M3npoBaHHbIX CUCTEM 3alUUTbI paCTeHMVI, KOHCTpPpYyupoBaHune
alrpo3KoCUCTEM U o060cHOBaHue I'IyTeI\/’I ynpaeneHna uMmn.

TEOPUN UMMYHUTETA PACTEHUIA.
POJIb YCTOMUMBbLIX COPTOB B 3ALLVTE PACTEHUW

OcHoBateNlb y4eHus 06 ummyHuTeTe pacteHuidi H. . Basnnos,
MONMOXMBLUWIA Hauyano W3YYEeHUKO ero reHeTUYeckol NpupoLbl,
CYMTal, 4YTO YCTOMYMBOCTb pacTeHWidi K BO3GyaunTensm 60ne3Hel
BblpaboTanacb B MNpoLecce ThiCAYeNneTHeli 3BOMOLMU B LEHTPax
nponcxoxgeHms. B cnyyvae npuobpeTeHMs pacTeHWSMU TEHOB
yCTONYMBOCTU BO3OYAWUTENM MOMNN MNOpaxaTb pacTeHws 6Gnarogaps
MOSBNEHUIO  HOBbIX  (PU3MOMOTMYECKMX Pac, BO3HUKAOWWUX B
pesynbTate rnbpuamsauum, myTaumu, reTepokapmosuca U apyrux
MpOoLLeCcoB. BHYTpM nonynaumnm MMKPOOPraHM3ma BO3MOXHbI CABUIA
YUCNEHHOCTM pac B CBA3M C W3MEHEHMEM COPTOBOIO COCTaBa
pacTeHuWil TOM0 WAM MHOFO paioHa. [losBneHMe HOBbIX pac
B0O36yaMTENA MOXET ObITb CBA3aHO C NOTEpei yCTOWYMBOCTM COPTa,
HeKorfa yCTonuMBOro K JaHHOMY naToreHy.

VIMMYyHWTET  pacTeHWili  KOHTPOAWMPYETCA  CpPaBHWUTENbHO
HeboNbLWNM YMCNOM  TEHOB,  NOAJAKOLMXCA  YYeTy npu
rMbpnaonorMyeckoM aHanuse. V3BeCTHO, 4TO YCTOMUYMBOCTb WK
BOCMPUUMUMBOCTb  PacTeHWin  MpeACTaBAsOT  Cco60i  pe3ynbraT
B3aMMOLENCTBNA [ABYX TFEHOMOB (pacTeHus W MapaswTa), u4TO
06bSACHAET MHOroobpasvMe Kak reHOB YCTOWYMBOCTM pacTeHuii K
OAHOMY U TOMY >Xe BuAy BO36yauTens, Tak U (13NONOrMUECKNX pac
nmaToreHa, CMOCOGHbIX MpeogoneBaTb [eiiCTBME 3TUX  TEHOB.
Mopgo6Hoe MHoroobpasve SBASETCA CAeACTBMEM MapasienbHoi
3BOMIHOLMM NapasnTa U pacTeHNA-X03AMHa.

B cootBeTcTBMM C Teopueil BaHgepnnaHka BCe reHbl
ycToinumBoro pacteHnss (R-reHbl) HeW3BeXHO AOMKHbI  ObiTb
MpeoosieHbl reHaMn BUPYNIEHTHOCTU MapasuTa, MOCKONbKY TEMM ero
Pa3MHOXXEHUSI HAMHOTO Bbllle, YeM Y pacTeHus. B To >xe Bpems B
npupoge MOCTOSAAHHO MOXHO BCTPETUTb pacTeHus, YCTONYMBbIE KO
BCEM M3BECTHbIM pacam MaToOreHoB, B CUY HANUNA Y 3TUX pacTeHul
TaKk HasbIBaEMOW  MOMIEBOM  YCTOMYMBOCTM,  KOHTPOAUPYEMOIN
MOAUreHaMK, KaXAbli M3 KOTOPbIX He [AaeT BUAMMOro 3ddekTa
YCTONYMBOCTU, OLHAKO MX Pa3MUHble COUETaHNS OMNPeLensatoT Ty Um



VHYIO ee cTeneHb. B cBA3uM ¢ 6onbliMM pa3HOoobpasmMeM NaToreHos M
3aLMTHBIX peakunii pacTeHWNIA eMHON TeEOPUN UMMYHMTETA PaCTEHWIA
HeT.

Ewe H. V. BaBnnoB nogpasgenss MMMYHUTET pPacTeHU Ha
CTPYKTYPHbIA U XMMuueckuii. Tak, B OAHMX CAy4asX WUMMYHWTET
pacTeHWin MOXET OnpefensTbCA HeJOCTAaTKOM B HUX Kakux-nnbo
Heo6XxoaMMbIX  AnA  (uTOMmaToreHa BelecTs, B Apyrux —
OVOCMHTE30M (PUTOANEKCUHOB — BELLECTB, BPeAHbIX A/ MapasuTa,
npuyeMm ux o06pasoBaHWe MOXET Bbl3BaTb 6OMbLIOE  YWC/O
anucuTopoB. Tak, n3BecTHO 6onee 200 coeamHEHWA, KOTOPbIE MOTYT
Bbl3blBaTb HaKOMMEeHWe Mu3aTvHa B ropoxe, (haseonnvMHa B (aconm,
rMULeoninHa B coe. Kpome TOro, HakornaeHne Taknx BELLeCTB MOXeT
NPOUCXOAUTb NOA AeliCTBUEM MUKPOOPTraHW3MOB U I13MON0TMUECKMX
CTpeccoB. BO3MOXHO, 4YTO 3TU COEAMHEHWNA BbI3bIBAOT BPEMEHHOE
HapyLleHne MeTabo113mMa pacTeHni, YTO XMMUYECKMN BbIPaXKaeTCs Kak
BO3HWKHOBEHWE  CUTHa/10B  TpeBOrM. Takume CUTHaIbl  MOryT
WHULMUPOBATb Kackaf COObITWA, MPUBOAALMX K CUHTE3y MU
HaKOMMIEHWIO B PaCTeHMAX (DUTOIEKCVHOB.

Mo gaHHbIM [, T. CTpaxoBa, B TKaHAX, YCTOMUMBBLIX K 601€3HAM
pacTeHWil, NPOWUCXOAAT PErpeccuBHblE W3MEHEHWS NaTOreHHbIX
MWKPOOPraHU3MoB, CBA3aHHbIe C AeliCTBMEM (ePMEHTOB PacTeHWA,
€ro 06MeHHbIMU peakuuAMU.

B.A. Py6uH C cOTpyAHMKaMu CBfA3biBa/l Peakuuio pacTeHwuil,
HarnpaBNeHHYI0 Ha WHaKTWBauuio B036yamTens 60nesHW U ero
TOKCWMHOB, C  [JeATeNbHOCTbI  OKUCAWUTENbHbIX  CUCTEM U
3HEpreTUYecKMM O06MEeHOM KNeTKW. Pa3Hoo6pasHble  (hepMeHTbl
pacTeHMn XapaKTePU3YHOTCS pasHOi YCTOMYMBOCTbIO K MPOAYKTam
XWU3HeLeAaTeIbHOCTU MATOreHHbIX MUKPOOPraHU3MOB. Y WMMYHHbIX
(hopm  pacTeHuii JonsA  yyacTus  (JepMEHTOB, YCTOMUMBBIX K
MeTabonMTaM NaToreHoB, Bbille, YeM Yy HEMMMYHHbIX. Hawb6onee
YCTONYMBLI K BO3AENCTBMIO MeTabONUTOB OKWUC/UTENbHbIE CUCTEMBI
(nepokcnpasbl ¥ NOMMGEHONOKCUAA3bI), a Takke psaf (h1aBoOHOBbIX
(hepMeHTOB.

Y pacTeHuWil, kaK 1y 6ecrno3BOHOYHbIX XXUBOTHbIX, HE AOKa3aHa
CMocobHOCTL BbipabaTbiBaTb aHTWTena B OTBET Ha MOAB/MEHWE B
OpraHvM3mMe  aHTUreHoB. TOMbKO Yy  MO3BOHOYHbIX  MMEHTCA
crneuvanbHble OpraHbl, KNEeTKU KOTOPbIX BbipabaTbiBalOT aHTUTENa. B
MHPULMPOBAHHBIX  TKAHAX WMMYHHbIX —PacTeHWin  0bpasytoTcs



MOSIHOUEHHbIE B (DYHKLUMOHaNbHOM  OTHOLLEHWM  OpraHoufpbl,
06ycnoBnMBaloLLMe MNPUCYLLYI0O WMMYHHbIM  (hopmMaMm  pacTeHwit
CMOCOGHOCTb  MOBbIWATb  MPU  WH(EKLUUM  3HEPreTUYECKYIo
3eKTMBHOCTL  AbIXxaHWs. HapylleHne [AbiXaHWs, Bbl3bIBAEMOe
60/1e3HETBOPHLIMY  areHTamu,  COMPOBOXAAeTCsi  06pa30BaHMEM
pasfiMYHbIX  COEAMHEHWI, BbIMOMHAOWMX POMb  CBOEOOPa3HbIX
XUMUYECKMX  6apbepoB,  MPenATCTBYIOWMUX  PacnpoCTpaHeHuto
NHEKLUN.

XapakTep OTBETHbIX peakuuii pacTeHWid Ha MNoBpexaeHus
BpeauTenamu (06pa3oBaHne XMMUYECKUX, MEXAHUYECKMX U POCTOBbIX
6apbepoB, CMOCOBHOCTb K pereHepauuy MOBPEXAEHHbIX TKaHel,
3aMeHa yTpayeHHbIX OpraHoB) UrpaeT BaXKHYIO pOSib B UMMYHUTETE
pacTeHWin K HaceKoMbIM-BpeauTenam. Tak, psg  MeTabonmToB
(ankanougpl, TAMKO3WAbI, TepreHbl, CanoHWHbLI W Ap.) OKa3blBaOT
TOKCUYecKoe  AeicTBUe Ha  NuWeBapuTe/bHbIA  annapar,
3HJOKPUHHYIO U LpYyrue CUCTEMbl HACEKOMbIX U MPOUYUX BpeauTenei
pacTeHuiA.

B cenekumu pacTeHWin Ha YCTOWYMBOCTb K 3abOneBaHMAM U
BpeAuUTeNnam 6o/bLLoe 3HaueHue nveet rmépuansaums
(BHYTpMBUZOBasA, MeXBUAOBas W [JaXe MeXpogosas). Ha ocHose
aBTOMOMMNIIONA0B MOJTyHatoT rMOPUablI MeXay PasHOXPOMOCOMHbLIMU
Bgamu. TogobHble  nonmnaoufabl  co3faHbl, Hanpumep, 1YL,
TepHOBCKMM NpU  BbiBEAEHWM COPTOB Tabaka, YCTOWYMBBIX K
MYYHUCTON poce. [na C€O34aHMA  YCTOWUMBBLIX COPTOB  MOXHO
1CNosb30BaTh NCKYCCTBEHHbIV MyTareHes, a y
MepeKPecTHOOMNbIISEMbIX PACTEHWIA — OTOOP CPeAn reTepo3nuroTHbLIX
nonynaumii. Tak J1.A. XXpgaHoBeim u B.C. [lycToBoiiTOM 6binn
MoAy4YeHbl COpPTa MNOACONHEYHMKA, YCTORUMBbLIE K 3apa3mxe.

[na  pnuTenbHOro  COXpaHeHWs  yCTOWYMBOCTM  COPTOB
MPeaJioXeHbl CrefytoL e cnocobbl:

*CO3J@aHNe MHOTOMMHEWHbIX COPTOB MYTEM  CKpeLMBaHus
XO3AWCTBEHHO LEHHbIX (JOPM C COpPTaMM, HECYLUMMMW pasHble reHbl
ycToiumeocTu, 6narogapa Yemy y noAyYeHHbIX FMO6pUA0B He MOryT
HaKOMUTLCA B JOCTATOYHOM KOMMYECTBE HOBbLIE PAChl NAaTOreHOB;

*COYeTaHMe B OAHOM COpTe R-reHoB € reHamy MoOMeBON
YCTOYMBOCTY;

*Mepuofmyeckas CMeHa COPTOBOrO COCTaBa B XO3AWCTBE, 4TO
MPVBOAMT K MOBbILLEHNIO YCTOWUMBOCTU.



B nocnefHve rofbl pa3BuTMe pacTeHWEBOACTBA B HaLLei cTpaHe
ObI/I0 CONPSHXKEHO C PAAOM HEraTWBHbIX MPOLECCOB, CBA3AHHbLIX C
3arpsA3HEHNEM  OKpY)KaloWein  cpegbl U pacTEHUEBOAYECKOI
NPOAYKLUMM  KCEHOOMOTMKaMU, BbICOKMMU  3KOHOMUYECKUMU U
3HEpreTUYeCKMMK  3aTpaTamu.  MakcuMmasibHOe  MCMOMb30BaHue
6M0N0OrMYecKkoro  MnoTeHuMana CebCKOXO3AWCTBEHHbIX  KyNbTyp
MOXeT CTaTb OLHMM W3 aNnbTEPHATMBHbIX MyTeli  pasBuUTUA
arpoOHOMMYECKOr0 CeKTOopa CenbCKOXO3AMCTBEHHOrO MPOW3BOACTBA.
OnpejeneHHble HafexXAbl B 3TOM OTHOLUEHWMU CBA3bIBAKOT C FEHHON
WHXEHepMeid —  KOMMJEKCOM  MeTOAOMOrMYeCKMX  MOLXOLOB,
MO3BONAKOLWMX WM3MEHATb KOHCTPYKUMIO TFEHOMa pacTeHus nyTem
MepeHoca B HEro YyXXepoAHbIX [EHOB, 4TO [JaeT BO3MOXHOCTb
noayyatb HOBble (DOPMbl  pPACTEHWI, 3HAUYUTENbHO pacLMpUTb
MpoLecc MaHWNyAALUN C reHOMOM PacTEHWSA U COKPaTUTb BPEMEHHbIe
3aTpatbl Ha MNOMYYeHWe HOBbIX COPTOB CeNbCKOX03AMCTBEHHbIX
KynbTyp. B nocnegHee Bpemsi MeTOAbl CO34aHWS TPaHCreHHbIX
pacTeHWin HauyMHAKOT WCNOMb30BaTb A/ MOMAYYEHMS  PacTeHWi,
YCTOMYMBBLIX K BUPYCHbIM, FPUOHbIM 1 GakTepuanbHbiM 601e3HAM, a
TaKke K  HEKOTOpbIM  Bpeautensm  (KONMOPagCKoOMy  XKYKY,
KYKYPY3HOMY CTe61eBOMY MOTbI/IbKY, X/IOMKOBbIM MOMN W COBKeE,
TabauHon nmcToBepTke u Aap.). Mo cBoMM MeTodam U O6bekTam
[aHHOe HanpasfeHue pe3Ko OT/INYaeTcs OT TPaAMLMOHHON cenekumu
Ha VUMMYHWUTET pacTeHWi, HO npecnefyeT Ty Xe Lenb — co3faHue
thopm, 06nafarOWMX  BbICOKOW  YCTOWYMBOCTBIO K  BPEAHbIM
opraHu3Mam.

BrecTawee 060CHOBaHME POMM YCTOWYMBBLIX COPTOB B 3aLiuTe
pacTeHuin gaHo H. V. BaBmnoBbIM, KOTOPbIA nucan, 4To Cpean Mep
3alWTbl pacTeHuid OT pa3Ho06pasHbIX 3ab0neBaHWiA, BbI3blIBaEMbIX
napasuTuyeckumn rpubamu, 6GakTepmamu, BUpycaMM, a TaKXxXe
pasfMYHbIMKA  HaceKoMbIMMW, Haubonee pagvKabHbIM CPeACTBOM
6opbbbl ABNSETCA BBEAEHME B Ky/bTypy WMMYHHbIX COPTOB WK
COo3[aHne TaKoBblX MYTEM CKpelwuBaHWs. B OTHOWEHUM XnebHbIX
3N1aKO0B, 3aHMMalOLLMX TPW YeTBEPTWU BCE MOCEBHON TeppuTOpuM,
3aMeHa BOCMPUMMYMBLIX COPTOB YCTOMuUMBLIMKM  hopmamu, Mo
CyLLecTBYy, fBNseTcA Haubonee [LOCTYMHbIM cnocoboMm B 6Gopbbe C
TaKMMUN MH(EKUMAMM, KaK pXKaBumHa.



KATEMrorPN 1 ®AKTOPbI PACTUTEJIBHOIO
MMMYHWUTETA

B npouecce 3BONOLMM MeXAY PacTEHUAMU W BPeAHbIMU
OpraHusmMamy CNOXWANCh OMpeAeneHHble B3aMMOOTHOLWeEHUA. [pu
3a60/1eBaHUAX UMW MOBPEXAEHNSAX, BbI3bIBAEMbIX VMW, PACTEHWUS UK
norn6atoT, uan NprobpeTatoT CNOCOBHOCTL NPOTUBOCTOATL NapasvTy
(MMmyHUTeT). Mofo6bHas HEBOCMPUNMUMBOCTL MMEET pa3HOOo6pasHble
(hopMbl. Y pacTeHWii pa3nnuyaroT ABa OCHOBHbIX TUMa WMMYHWUTETa:
BPOXJEHHbIV, WAW  eCTECTBEHHbI, W NPUOBPeTeHHbIA, KK
NCKYCCTBEHHbIN.

BpoXXaeHHbI, WAM  eCTeCTBEHHbIA, WMMYHUTET — 3TO
CBOICTBO pacTeHuii He NnopaXkaTbCsi (He MOBPEXAATLCS) TOW WA UHOM
6onesHblo (BpeamTenem). BpoXKAeHHbIVi MMMYHUTET nepefaeTcs no
HacnefCcTBY U3 NOKO/EHNS B MOKO/NEHUE.

Bce cnyyam BPOXAEHHOrO WMMyHWTETA [eNATCA Ha [Be
KaTeropuu: nNacCUBHYHO U aKTUBHYHO.

MaccuBHbI  UMMYHUTET  MPEACTaBnseT Ccoboii  CBOIACTBO
pacTeHWn NPenaTCTBOBaTb BHEAPEHWMIO NaTOreHa W pasBUTUIO €ro B
TKaHAX pacTeHus-xo3amMHa. OH CyLLecTByeT He3aBUCMMO OT Hannyms
napasuTa M OnpefenseTca reHOTUMNOM pacTeHUs, ero CTPYKTYpPHO-
Mopqonornyeckumu, — U3N0IOTMYeCKUMU U BUOXUMUYECKUMU
0CO6EHHOCTAMM.

AKTUBHBIM MMMYHWTETOM Ha3blBalOT CBOMCTBO pacTeHuid
aKTMBHO pearnpoBaTtb Ha BHeApeHWe B Hero napasuta W BO3LeicTBume
naToreHa, NposB/ATL OTBETHbIE 3aWNTHbIE peakuun. ConpoTueneHve
pacTeHuii  nposBAseTCA B BUAE  akTMBauuMuM  AeATeNbHOCTH
(DEPMEHTHBLIX CUCTEM, MNpPOsABAeHMs (harouuTosa, o06pa3oBaHuMs
HeMTpanu3ylWwmnx CcoeavHeHnin, dopMmpoBaHns 6apbepoB U3
OTMEpPLUNX KNEeTOK U TKaHel (peakums CBepXHyBCTBUTENIbHOCTH).

MoBblILEHNE YCTOWUYMBOCTY PACTEHWI NOJ, BAUAHUEM BHELLHUX
(hakTOpoB, npoTeKatollee 6e3 W3MEHEHWA TreHOMa, MNoayyuno
Ha3BaHWe MNPUOOPETEHHON, WM WHAYLMPOBaHHOW, YCTOWYMBOCTM.
dakTOpbl, BO3AENCTBME KOTOPbIX HA CEMEHa WU pacTeHUs NpUBOAUT
K NOBbILLIEHWIO YCTOWYMBOCTW PacTEHWUIA, Ha3blBAOTCA UHAYKTOPaMU.

MprobpeTeHHbIT MMMYHUTET — 3TO CBOWCTBO PacTeHWiA He
nopaxarbCca TeM WU WHbIM BO3OyauTeneM 60M1e3HM, BO3HMKLUEE Y
pacTeHWn nocfie nepeHeceHWs 3aboneBaHWs WAW MO BAWSHWEM



BHELUHMX BO34E/CTBUIA, 0OCOGEHHO YCMOBUIA BO3AE/NbIBaHNS PaCTEHNIA.

YCTOMUMBOCTb  PacTeHMl MOXHO MOBbICUTb  Pa3INYHbIMU
npMemMamu: BHECEHMEM MUKPOYLOOpeHWid, W3MeHeHWeM CPOKOB
nocagkm (nocesa), rnyb6uHbl 3afdenkn cemsH U T.4. MeTogpl
06peTeHMs YCTOMNYMBOCTM 3aBUCAT OT BMAA MHAYKTOPOB, KOTOPblE
MOryT 6bITb 6MOTMYECKON WM abuoTuueckoid npupogbl. Mpuemsi,
CNOCOOCTBYIOWME MPOSIBEHWNIO  NPUOGPETEHHOI  YCTONYMBOCTH,
LUMPOKO UCMONb3YHOT B MPaKTUKE CeNbCKOro X03AicTBa. Tak,
YCTOWYMBOCTb 3€PHOBLIX KY/bTYpP K KOPHEBbIM THUASIM  MOXHO
MOBbLICUTb, BbICEBASA APOBLIE 3EPHOBbIE B OMTUMA/ILHO pPaHHUe, a
O3VIMble  3epHOBble KY/bTypbl B OMNTUMaIbHO MO34HWE CPOKMW;
YCTOAYMBOCTb MLUEHULbI K TBEPAOI FOM0BHE, NOPaXatoLLein pacTeHuns
npy NpopacTaHUn CeEMSAH, MOXHO MOBbICUTbL, COB0Aas ONTUMAbHbIE
CPOKM MoceBa.

VIMMyHUTET pacTeHwuii MOXeT ObITb obycnosneH
HeCnoco6HOCTbI0  BO3OYAWTENS BbI3biBATb  3aPaXKEHWE  PacTeHMi
fJaHHoro Buga. Tak, 3epHOBble KyfbTypbl He MopaxatoTcs
(hMTOMTOPO3OM 1 MNapLUoOil KapTogens, kanycta — [OMIOBHEBbLIMM
6onesHAMU, KapTogeNb — pPXaBUMHHbIMK OONE3HAMU  3ePHOBbIX
KynbTyp ¥ T.4. B faHHOM cnyyae MMMYHWTET NpOSBASETCA BUAOM
pacTeHuii B uUenoM. VIMMYHUTET, OCHOBaHHbIA Ha HECMOCOGHOCTU
BO30yauMTENeN Bbl3blBaTb 3apaXKeHWe pacTeHWli OnNpefeneHHoro Buaa,
Ha3bIBAETCA HecneungpnyecKum.

EcTecTBeHHbIA Hecneyunuyecknii. MMMYyHUTeT  3alluLliaeT
pacTteHue OT 60NbLIOrO 4uCMa OKPYXatolWmMX ero canpoTpodHbIX
BMAOB, KOTOpble B MPOLECCE 3BOMIOLMU He Mpuobpenn CBONCTB,
obecneynBaloLLMX CNOCOOHOCTL NapasnTMPOBaTb Ha PacTeHUAX 3TOro
BMAA.

B HekoTOpbIX Chayyasgx WMMYHUTET MOXeT MNPOABAATLCA He
BMAOM PacTeHWIA B LENOM, a NUlb OTAENbHbIM COPTOM B Mpedenax
aToro Bufa. B Takom cnyyae OfHW COpTa MMMYHHbI 1 He MOPaXarTcs
60ne3HbI0, Apyrne — BOCMPUMMUMBBLI U NOPAXKAKTCS €0 B CUILHOM
cTerneHn. Tak, Bo3byauTeNb paka kaptodens  Synchytrium
endobioticum nopaxaeT BuAg Solarium, ofHaKO BHYTpW HEro ecTb
copTa, KOTOpble HE MOPaXatoTcs 3TON 60Me3Hbl0. Takon UMMYHUTET
Ha3blBalOT copToBbiM creungpudeckum. OH UMeeT 60/bLLOE 3HaYeHne
Npyv  BbIBEAEHWM YCTOMUMBBIX COPTOB  CE/IbCKOXO3ANCTBEHHbIX
pacTeHuiA.



B page cnyvaeB pacTeHus MoryT o06nagaTb MMMYHUTETOM K
B0O30yauTensaM pasHbix 60ne3Heli. Hanpyumep, COPT 03MMOIA MLLIEHWLbI
MOXET 6bITb UMMYHHbIM K BO30YAUTENI0 U MyYHWUCTOR pocskl, U 6ypoii
cTe61eBON pxaBUMHbl. YCTONYMBOCTb COpPTA MW BUAA pacTeHWin K
HECKOMIbKUM  BO3OYAMTENAM  HA3blBAETCA  KOMMAEKCHbIM, WM
rpynnoBbiM, UMMYHUTETOM.

CosaaHune COpTOB C KOMMJ/IEKCHbIM UMMYHUTETOM — Haumbonee
MEPCMEKTMBHBIA MNYTb CHUXEHUA MOTePb CeNbCKOXO3ANCTBEHHbIX
KynbTyp OT 6GonesHeil. Hanmpumep, nweHuuya Triticum timopheevi
06nafaeT UMMYHWTETOM K TOfIOBHe, pXaBuMHe, MYYHWUCTON poce.
M3BeCTHbI copTa Tabaka, ycToliumBble K BUpPYCY TabauHON MO3avku 1
BO3OYAUTENIO NIOXKHOW MYYHWCTOM pOCbl. PaiioHMpOBaHMEM Takux
COpPTOB B MPOW3BOACTBE YAAETCH pPelunTb Npobaemy 3almTbl TOW nm
MHOM KyNbTYpbl OT OCHOBHbIX 60M1e3HEVA.

METO/lbl YYETA YCTOWUMBOCTUN PACTEHWI

YCTOAUMBOCTL COPTOB OMpefenserca Mo TPeM OCHOBHbIM
MokasaTensiM: a) BHELUHUM TMpW3HakaM MpOSBAEHNS  peaKkuum
pacTeHUs Ha 3apaXXeHWe NaToreHoM; 6) MHTEHCMBHOCTU NMPOSIBNEHMS;
B) MOTepsM ypoxas OT 60ne3HN. B kavecTBe KOHTpons npu
MPOBEeEHNN OLIEHKM UCMONb3YHTCS BOCMPUMMUMBLIE pacTeHus. o
MPOSBAAIOWMMCS  HAa HWX MpU3HaKaM CyAsT O  COCTOSIHUM
MH(EKLMOHHOro (hoHa U YCNOBWSX [N PasBUTWS NMaTONOrMYecKoro
npoviecca.

Mpu BbISBAEHWN WMMYHHbIX (OPM PacTeHWIn MpPUMeEHsieTCs
TONMbKO OAWH Ka4yecTBEHHbIA MOKa3aTe/lb — Ha/Muue Uau oTCyTCTBHE
MOPaXXeHWi (MK NOBPEXAEHWIA). IMMYHHOCTb MOXET NPOSIBAATLCA B
OTHOLLIEHUW OTAe/bHBIX pac maToreHa.

YcToiiunsocTb XapakTepu3yeTcs KO/IMYECTBEHHbBIMM
nokasartensmu. Ee cTeneHb BbIABASIOT pa3HbIMU METOAAMU.

MeTofbl yueTa MOPaXEHHOCTW PACTEHNIA MO TUMY peakuuu.
PacnpocTpaHeHne 3a6onieBaHnini 06uiero tuna (yBsgaHus, BUPO3bl,
MWKOMMa3MOo3bl, BWAbl TOMIOBHM) YUWTbIBAETCS MO  MPOLEHTY
MOpPaXeHWUA pacTeHWi, ero OTAe/bHbIX 4YacTeli (KOMOCbEB, NIMCTLEB,
KOpHel, NnogoB 1 T. 4.). AHanM3 NpoBOAAT NyTeM B3ATWSA Npob B
onpeaeneHHble (asbl pasBUTUS PacTeHUS B MEPUOL MaKCUMabHOTO
MPOSIBNEHMS CUMNTOMOB MOpaeHuid. [pobbl COCTaBNANT 13



06pasyoB, B3ATbIX HA Y4yacTKe B COOTBETCTBMM C HOpPMaTMBaMu.
PacueT uuMcna MOPaXeHHbIX pacTeHuii waum ux opraHoB (B %)
MPOBOAMTCA Ha efUHULY NIOLLIAAN.

MeTofbl yyeTa CTEMeHU MOPaXKeHUs (UKW MOBPEXLEHUS).
[ns 3aboneBaHuii M NOBPeXAeHMA MECTHOrO xapaktepa (Bugbl
pXaBYMHbI, naplia, o6befaHue NUCTLEB WM AP.) YYeT MpOBOAMUTCH
nyTem OMNpPeAeneHWs 3aHATOM MMM MOBEPXHOCTM  pacTeHus. [ns
YHUMKALMM NONYYaeMbIX Pe3y/nbTaToB UCMO/b3YHT  CreluanbHble
LIKa/bI-3Ta/IOHbl,  MOCTPOEHHbIE  HAa  OCHOBE  WMHTEHCUBHOCTM
NposBfieHMs MNpu3HakoB. [TOPaXeHHOCTb aHanu3MpyemblX YacTeit
pacTeHWit CpaBHMBAIOT C AaHHbIMY LUKaNbl U ONPefensioT ee CTeneHb
(8 6annax W npoueHTax). [ns co3[aHUA LWKaa, OTPaXKaroLmx
NposiBNeHMe  3alUMTHbIX  peakuuidi, MNPUMEHAIOT  NOKasaTenu,
XapaKTepusytoLue cTeneHb BOCMPUNMYMBOCTM pacTeHus. Hanpumep,
OLEeHKY YCTOMYMBOCTM 3M1aKOB K pXXaBYWMHe MNPOBOAAT MO LuKase,
rPynnNUpYIoLLEein TUNbl  peakumil  Ha 3apaXeHwe; npu  yyeTax
3apa3nMx0yCcTOAUYNBOCTM KPOME MPOLEHTa MOPaXEHHbIX PacTeHui
onpegensioT cpefHee KONMYECTBO MPUXOAALMXCH Ha HUX CTebneld
napasura.

MeTogbl y4yeTa CTeneHW BpPeAoOHOCHOCTU. CoxpaHeHue
ypoXkas B YC/IOBMAX MacCOBOrO pa3BUTWUSA MnatoreHa — Haumbosnee
LEHHOE KayecTBO YCTOMYMBOCTM COPTOB. [103TOMY BaXHbIM
rokKasaTesieM CTereHu KX BbIHOC/IMBOCTU K 60ME3HAM W BpefuTensm
AB/AETCA OMpefefieHne ero notepb OT HUX, T. €. UX BPELOHOCHOCTH.
Tak, BefMuMHa NOTEPb YypOXas Ha rubpuaax caxapHoil CBeKfbl
CMY>XUT MOKasaTenem WX TONEPaHTHOCTUM WM YyBCTBUTENIbHOCTU K
MYYHUCTOI poce.

Oco6eHHO 60/1blLOe 3HAYEeHNEe YCTaHOBNEHUE BPELOHOCHOCTY
nMeeT npu OLeHKe YCTOAYMBOCTM PacTeHWii K BUPYCHbIM,
MWKOMAa3MeHHbIM,  HeMaToA4HbIM  3a007eBaHMAM W MHOTUM
BpeauTensm. [ns BbISBNEHWS 3TOTO MOKAa3aTeNs YUMTbIBAIOT YPOXKai
NCNbITYEMbIX COPTOB C eAVHULIbI N/IOWAAMN Ha (hOHe KX 3apaxKeHus
(eCTECTBEHHOrO WM UCKYCCTBEHHOr0) UM 6e3 Hero. Tak, OLeHKa
MOpPaXkaeMOCTW APOBbIX TPUTUKANE BUPYCOM >KeNTOW KapanKoBOCTM
AYMEHsl MOoKasana, YTo YCTOWYMBOCTb €ro /IMHUW KOppenupoBana C
MOMlYYEHHBIM C HUX YpOXKaem 3epHa U YOOPOUYHbLIM WHAEKCOM.
Moka3aTenemM TOMEPAHTHOCTM MWeHNULbl K  OYpoidi  NIMCTOBOA
pXKaBUYMHe TaKke 6epeTcs ypoxain u macca 1000 3epeH.



|_|pl/l CTaTUCTMYEC KOM Y4eTE MO pe3y/sibTaTaM OLEHKN KaxXXaoro
pacTeHnA paCcCYNTbIBAKOT Cpe,ﬂ,HVII\/‘I nokKasaTeslb pa3BnUTnA 60ne3HK:

_(r B 100
pP=
nm
P=<r/1
ne
roe: P — passutue 60ne3Hu;

rb  — CymMMa MpoW3BeAeHWA uucna pacTeHMidi  Ha
COOTBETCTBYHOLMIA UM Gann;

n — 06LLEe YACNO YUTEHHBIX PACTEHWIA;

e — BbICLUWIA 6an1 NPUMEHSEMOI LIKasbI.

MeTogbl y4eTa YCTOMUYMBOCTU pacTeHMiA Mo (usmonoro-
OMOXMMMYECKUM W3MEHEHUAM B MX TKaHAX. C NOMOLLbIO ra30Boi
Xpomatorpaduu y COpTOB SYMEHsl, Pas3/IMuHbIX MO YCTOWYMBOCTU K
XKENTOW U Kap/MKOBOM [XKaBYMHE, BbISB/EHbI CYLLIECTBEHHbIE
pas3nuns B COAEPXaHUM MHOrOaTOMHbIX CNMPTOB apabuTtona wu
MaHHWTONa. HalifjeHHas Koppensums faeT BO3MOXHOCTb NPOBOAWTb
OLLEHKY COpTOBOIA ycToumMBOCTH no rnokasarTento,
XapaKTepusyloLleMy MPOLEHTHOE COAEPXaHUe CaxapoB B TKaHAX
rpnboB OT O06LIero KonnM4ecTBa CaxapoB B KeTKax pacTeHWil.
LLnpoko MCnonb3yloTca B CENEKLMOHHOW MpakTUKe MeTogbl,
NO3BONAIOWME  BblAeNATb  yCTON4YMBble (HOPMbI MO YPOBHIO
(hYHrMCTAaTUCTMYUECKOrO [AelCTBUA COeAMHEHWA M3 WX TKaHeid. B
YacTHOCTW, pa3paboTaHbl YCKOPEHHble 1abopaTopHble  MEeTOAb!
OLIEHKM YCTOMYMBOCTW BMHOrpaga K Cepoii THUIU MO NpopacTaHuio
cnop rpuba B yawkax [MeTpu B NPUCYTCTBUM KOXULblI C NAOA0B
UCMbITyeMbiX  ¢opM. [Mogo6Hble  MMMYHOMOTUYECKME — peakuum,
MPOSIBNSAIOLLMECA TMpPUM  KOHTaKTe C MaTOreHamy, MOXHO Takxke
OLeHMBaTL MO MPOPACTaHWI0 CMOp B WH(EKLMOHHBIX Kamasx Ha
MOBEPXHOCTU fIMCTbEB, B BbITSXKKAX W3 TKaHeil, mesre. [ns
VHeKLMY, MPOHUKAKOLLEA  Yepe3  LBETKM, rnokasarefiem
YCTOMYMBOCTM ABMSIETCH KOMMYECTBO MPOPOCLUMX CMOP Ha pblibLax
LLBETKOB.

Y CKOpPEHHbI METOA OLEHKM HEMATOLOYCTOWYMBOCTI TOMATOB
Mo cofiepXXaHuio B 06pasLlax TomaTa CnMPTOPacTBOPUMbIX (DEHOMOB 1
aKTMBHOCTU MOMN(EHONOKCMAA3bl B KOPHAX 25-AHEBHbIX CesHLEB.
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YcToliumBble (hOpMbl MO 3TUM MOKa3aTensiM [O/DKHbI COLepXKaTb
meHee 159 wMr/r cyxoro BewlecTBa (DEHOMbHbIX COEAVNHEHWUIA, W
aKTMBHOCTb NPW 3TOM COCTaB/AeT He MeHee 19,4 YCNOBHbLIX eAnHNLYT
TKaHu. Tpn 3TOM co3faeTcs MH(EKLMOHHAA Harpyska oT 7,5 fo 25
TbIC. TMYNHOK HEMATOAbI Ha cocyh (7,5 cm), unm 2500 yuct/cocyp.

[pyrue KocBeHHble MeTOAbl OLEHKM ycToiumsocTu. [Mpu
0T60pe YCTOMUMBBLIX POAUTENBCKUX U TMOPUAHBLIX QOPM KX peakums
Ha 3apaXeHWe MOXeT OnpeaenaTbCid TakXkKe C MOMOLWbI psaja
cneumanbHbIX AWAarHOCTUYECKUX METOLOB (CEpPOSIOrMyecKuid, MeTof
BK/IOYEHWUIA,  3NEKTPOHHAs,  NIOMUHUCLEHTHas M CBeTOBaA
MWUKPOCKONUSA, WHAUKATOPHbIA MeTod W Ap.) W KOCBEHHbIX
nokasatenein, HaxofAWMUXca B KOPPensTUBHOW 3aBMCMMOCTU C
MPU3HAKOM YCTOMYMBOCTU. Tak, 0T60p rMOpUAHLIX CeMeli SpoBOM
MWeHULbI, YCTOWUMBbLIX K TFO/IOBHE, MNPOBOAAT MO KOCBEHHOMY
KOppensTUBHOMY MpPW3HAKy — BbICOKON BCXOXECTW. JTOT e
nokasaTefb WCMOMb3yeTCA MPW  BbIAENEHWN PacTeHWn  CcaxapHOi
CBEK/Ibl, YCTOWUMBBIX K KOpHeeLy Pnoma betae.

Mpn oT6opax Ha YCTOWYMBOCTb MNPUMEHSAIOTCA W Apyrue
MPU3HaKW, B  YACTHOCTM,  XapaKTepusylowine  MOBbLILEHHYIO
XXU3HEHHOCTb pacTeHuii: 6onee MOLLHOe pa3BUTWE KOPHEBON
CUCTEMbI, BbIHOC/IMBOCTb K NOBbILIEHHbIM Temnepatypam (+45°C) u
CnocobHOCTL npopactaTb B 60/1ee KOHLUEHTPUPOBAHHbLIX PacTBopax
coneii wu pgp. Hanpumep, aHann3 BOCMPUMMYMBOCTM  Ky6GHENR
KapTodens K BO3GyaUTEN0 YEPHOW HOXKM (MOKpOW 6GakTepuasibHOM
rHunn) Erwinia caratovora nposogmnun nytem nHKy6aummn 30 Bbiceyek
13 Kny6Heli guameTpoMm 10 MM ¥ TONWMHOWA 2 MM B TedeHne 16 4 B
cycneH3umn baktepuii (10 6akTepuii/mn) Ha GuabTpe B Yalkax Metpm
np 20°C. YCTOWUYMBOCTb KybOHeid K 3ab0/ieBaHMIO OLEHMBaNW Mo
YPOBHIO MaLepauun BbICEYEK, T.e. CTeMeHW PacC/M3HeHUs TKaHew,
onpeaensieMoii  KOMOPUMETPUYECKM C MOMOLLbIO  HEeWTpasbHOro
KpacHoro. OfiHako B Ciy4asx, Korfa yctounBocTb 06yCcnoBnmBaeTcs
HECKONbKUMK  Mpu3Hakamu, 0T6op N0  KakoMy-nmbo  OAHOMY
KOCBEHHOMY NOKas3aTesio He ABNSeTCA JOCTaTOYHO 3PPEKTUBHBLIM.

M3BeCTHO, 4TO nNWTaHWe BPeaMTeneli Ha pasHbiX MO
YCTOMUYMBOCTM K HUM (hOpPMaxX OTPaKaeTcs Ha MX OOLLEM PasBUTUW.
Tak, Ha ycToiumBbiX K coBke (Spodoptera trugiperda) dopmax
6epMyACKOA TpaBbl M3MEHANWCL Takue MOKasaTeNn BpeauTens, Kak
BbIXXMBAeMOCTb, MPOJO/MKUTENLHOCTL PA3BUTUA TYCEHUL, U Macca WX



Tena. B uyacTHocTM, Macca ryceHuy (4epes 10 pgHeid nocne
CKapMIMBaHWs UM NINCTbEB YCTOMUMBBLIX POpM) 6bia noyuTh B 17 pas
MeHblUe, YeM NpU  MNUTAHUM  HA  BOCMPUMMYUMBOM  KIIOHE.
COOTBETCTBEHHO CHUXAETCH BbIXKMBAEMOCTb W MPOLO/HKUTENBLHOCTb
pa3suTua. MpeanoxeH UHAEKC MPUrOAHOCTY pPacTeHWUI AN NUTaHus,
KOPPEeMPYIOLLMA C YCTORUMBOCTLIO 1 pacCcUMTbIBaEMbIA NO hopMyne:
n,=Y% np.B (3)
rge: Vin - MHAEKC NPUrofHOCTM PacTeHW AN NUTaHNS;

Mk - Macca KyKO/IKu, Mr;

Mn - noTpebneHne NMCTLEB, T;

Mp - NPOAOMKNTENBbHOCTb PasBUTUSA, LHW;

B - BbDKMBaeMoCTb, %

CTeneHb YCTOMYMBOCTM MOXHO OMNpefennTb C MOMOLLBO
MWKPOCKOMUYECKOrO aHanv3a Mo W3MEHEHWIO afep B KeTkax
PacTeHWA, HaMuM0 TPUBbHULbLI  (Hanpumep, MpU  3apPaXKEHUsX
ro/I0BHEBLIMU rpudamm).

M3BecTHO, uTo 6enkM Xo3sAMHa WM MaToreHa  4acTo
06HapyXunBaldT CPOACTBO. ITO  YyKa3blBae€T Ha  BO3MOXHYHO
3BO/IIOLMOHHYO CBA3b MEXAY HUMUW. Ha 1X CpaBHUTENbHOM aHanuse
OCHOBaH Cepo/IorNYeckuii MeTos OnpeaeneHns COPTOYCTOWUMBOCTM.
BocnpuumMunBOCTb pacTeHUid YCTaHaBUBAKOT MO HAMUMIO peakLum
npeuunuTaunm Mexay 6enkamu Xo03sMHa U aHTWBO36YAWTENbHOM
CbIBOPOTKOM. Benkun ycToinumBbIX (JopM Takoli peakLmu He [atoT.

Takum  06pasoM, WMMMYHONOrMYecKad OueHka —  3TO
CPaBHUTE/IbHOE  UCMbITaHWe  CEeNMeKUMOHHOro  maTepuana u
MoNy4yaeMbiX COPTOB B YCMOBWAX 3apaxKeHus. OHa NpOBOAMTCA Ha
BCEX 3Tamax CenekuMoHHoro npouecca (MPU WM3YYEHUW WCXOAHOTO
maTepvana, BblAeNeHUN POAWUTENbCKMX Nap, OUEHKW rubpuaos, npu
MPOW3BOLCTBEHHbIX UCMbITAHUAX HOBbIX COPTOB).

rPYTMMNOBASA N KOMMJ/IEKCHASA YCTOMUMBOCTb
PACTEHVW K BPEAHbIM OPFAHU3MAM

Pa3BmBaeMble npescTaBneHns 0  CTPYKTYpHOIA 7

(OYHKUMOHANbHOW  OpraHv3aumMm VMMMYHOTEHEeTUYEeCKOl  CUCTEMbI
pacTeHWA  MOCAY>XW/IM  OCHOBOM AN pa3paboTKM  KOHLEenuum
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rPynnoBoro M KOMM/EKCHOr0 WMMMYHWTETa PacTeHUidA K BpefHbIM
opraHusmam, Chy)Xalleil OCHOBOW [NA pa3BUTUA CeNeKLMOHHbIX
nporpamm Mo  KOHCTPYMPOBaHWIO TEHOTWMOB C  3afaHHbIMU
CBOWCTBaMM.

pynnoBas yCTONYMBOCTb - 3TO YCTOMYMBOCTb PacTeHUA K
BpeauTeNnsM WAM Ke K B036yauTensm 3ab0/neBaHUin  HEeCKObKMX
BMAOB, & KOMMMEKCHas YCTOMYMBOCTb - YCTOAYMBOCTb KaK K
BpeauTensaM, Tak U K B036yauTenaMm 3abonesaHuii 1 gp. cTpecc-
thakTOopaM 6MOTUHECKO 1 abnoTnyeckoin npmpogsl (LLanmpo, 1985).

MwupoBoii OMbIT MOKasblBaeT, YTO A1A pelleHus 3ajayu
cTabunmsaumyM (UTOCaAHUTAPHOrO COCTOAHMSA B  arpobuoLeHo3ax
HaCbILEHHOCTb  YCTOWUYMBLIMWM  (hOpPMaMM  pacTeHUid  [O/MKHA
cocTaBnsiTb  OKono 70-80% OT MNOCEBHOW niowaanM [AaHHOW
CeNbCKOXO03ACTBEHHON KyNbTYpbl.

Y CTONYMBOCTb pacTeHWn K OLHOMY MaTOreHy He BCErga Moxet
obecneunTb Tpebyemblii YpPOBEHb 3alUTbl Ky/[bTypbl OT MOTEPb
ypOXas, Bbl3bIBAEMOr0 rpymnmnom, UM KOMMIEKCOM, NaToreHoB. 3TO
CBA3aHO C TEM, YTO MAaTOreHbl, 06beJNHEHHbIE B PAMKU KOHCOPTHBIX
CUCTEM, XapaKTepusytoTCs 3HaYeHUAMU BPEAOHOCHOCTU, OT/IMYHBLIMM
OT TaKOBbIX, B3ATbIX MO OTAENbHOCTW. [Mpy 3TOM CliefyeT Y4nTbIBaTb,
4YTO BWAOBOW COCTaB  3KONOTMYECKMX  KOMMIEKCOB  BPEAHbIX
OPraH13mMoB CYLLeCTBEHHO W3MEHSAETCA B 30HA/IbHOM M/1aHe, a TakXe B
OHTOreHes3e Nnopaxaemoro pacTeHus.

ViMMyHonoruveckne — 6apbepbl  pacTeHwuit HenpepbIBHO
COBEpLUEHCTBOBAICb B HAMNPaBfieHWN YCUNEHUA YCTOWYMBOCTU He
CTO/IbKO K KOHKPETHOMY MaToreHy, CKOJIbKO K KOMIJIEKCY MaToreHos,
€CTECTBEHHO C/IOXMBLUMMCSH NPUPOAHbIM coobuiecTBaM. B cBAsm ¢
3TUM CO3JaHMe TaK Ha3blBaeMbIX abCONOTHO YCTOMYMBLIX FEHOTUMOB
pacTeHWit NPOTUBOPEUMT OCHOBHbIM MPUHLMNAM (OPMUPOBAHUA ©
(DYHKLMOHMPOBAHNUS KOHCOPTHBLIX CUCTEM U BGMOreoL,eHO30B B LIE/IOM.
Cenekums Ha yCcTOWYMBOCTb [JO/MKHa ObITb HanpaB/ieHa Ha Co3faHue
(hOpM CeNbCKOXO03ANCTBEHHBIX KY/bTYP, CHUXKAIOLWMX BPeLOHOCHOCTb
BPEAHbIX OpPraHn3sMoB W  KOMIJIEKCOB MNaToOreHoB, EeCTECTBEHHO
C/TOXXMBLUMXCS B MPUPOAHbIX COOOLLLECTBAX.

M3yyeHne (YHKLMOHMPOBAHWUA MMMYHOTeHEeTUYECKUX CUCTEM
npyv BO3AEACTBMM KOHCYMEHTOB B arpobuolieHo3ax Mo3Boann0
cAenatb BbIBO4 O TOM, YTO HanpaelneHWe  CeeKUUOHHBIX
npeobpa3oBaHnli  CebCKOXO3ANCTBEHHbIX Ky/bTyp CHOPMUPOBAO
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cneungpuky CTPYKTYpPHOIA opraHm3saumu UMMyHWUTETA Y
BHYTPMBMAOBLIX  (OpM  (COPTOB) WM OMPEdenuno  Xapaktep
BO3AENCTBMA €e MexXaHM3MOB Ha KOHCYMeHTOB. [lpeobnagaHve B
pacTeHMsX TeX WA WMHbIX MEXaHW3MOB YCTOMYMBOCTW Onpegenser
Hanpas/eHue 1 TeMMbl 3BOMIOLMOHHOIO afanTaumoreHesa 61MoTpotos
B arpobuoLeHo3ax 1 hopMupyeT crneuntuKky MX OHTOreHeTUYeCKOM
PeaKTUBHOCTY.

AHanm3 cneuntunkn  ayTaKoNOTMYeCKMX W NONYAALMOHHO-
OVHAMUYECKUX  peakuuil  KOHCYMEHTOB B  arpobuoLeHo3ax Ha
BO3AENCTBME  Pa3NMYHbIX  MEXaHU3MOB  MMMYHOTrE€HEeTUYeCKOM
CUCTEMbI PaCTEHWUIA NO3BOMN/ YCTAHOBUTb, YTO HanbonbLUIee 3HaueHne
B KkauyecTBe (HakTOpPOB TPYyNmnoBOr0 W KOMMAEKCHOTO WMMYHUTETA
NMerT MeXaH13Mbl MOPOIOrNYECKOro, aTpenTMYecKoro,
(hM3M0I0rMYECKOr0, OKCUAATUBHOIO U UHTMOUTOPHOIO 6apbLEepOB.

B uucne mexaHu3smoB Moposiornyeckoro 6apbepa 60bLUOE
3HaYeHMe B KayeCcTBe 3aliMTbl MNpPU  MNPOHWKHOBEHWUM BPEAHbIX
OpraHvM3MoB B pacTeHWe W MpU NUTaHUM UMEIOT MOKPOBHbIE TKaHU
pacTeHuii (KyTuKyna, 3nuAepMuc), BOCKa, OnylueHue (OCOBEHHO
XKENe3ncToe), BK/IOYEHWS KPEMHUA B 3MuMAepMaibHbIX —KneTKax
NNCTbEB W CTebns. BbisiBNeHa WMMMYHOMOrMYecKas 3HauMmocTb B
YCTOMYMBOCTM  pacTeHUid  OCOGEHHOCTeli  MOPGONOrMYecKoro
CTPOEHUS aHaTOMUYEeCKMX CTPYKTYP BereTaTuBHbIX 7
PenpoayKTUBHbIX OPraHoB (MCTbEB, CTebneld, KOPHEW, N10A0B).

MexaHn3mbl U3MONOrMYECKOr0 U OKCMAATMBHOIO 6apbepoB
CBA3aHbl C YPOBHEM COLEPXAHWS B PaCTEHUAX (U3MONOrNYECKM
aKTUBHbIX COEAMHEHMIA (B T.4. BELIECTB BTOPMYHOTO O0OMEHa),
06M1afatoWMX LUMPOKUM CMEKTPOM feicTBus. B cOOTBETCTBUMM C
NPeacTaBneHnaMn O NUTaHUM BMOTPOGOB 0653aTe/bHbIM YCIOBUEM
acCUMUAALMK ABNSETCA pa3bopKa CMOXHbIX 61ONOrMUECKUX CTPYKTYP
nuwy.  M3yyeHme  pasnMuHbIX  CTOPOH  (epMeHTCY6CTpaTHbIX
B3aVMOZEWCTBUIA NP NWLLEBAPEHNN Y Pa3/IMYHbIX BPeAUTENei u nx
MOZLENMpoBaHMe NOKa3alo 3HauyeHWe aTpenTUMyeckoro 6apbepa Kak
OAHOr0 M3 Hambonee APEBHUX MO MPOMNCXOXAEHMIO U NePCneKTUBHbIX
ONA NPaKTUYECKOW Cenekumm npu co3fjaHum (hopM pacTeHuii ¢
rpynnoBoi U KOMMAEKCHOI YCTONYMBOCTbIO. HanbonbLlunii MHTepec ¢
NPaKTUYeCKMX MO3WULMIA WMEIOT OKCUMAATMBHBLIA W WHIMOUTOPHbIE
6apbepbl, MHTMBUTOPbI TUAPOANTUHECKMX (DEPMEHTOB.
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CUCTEMA MMMYHOIEHETUYECKUNX BAPLEPOB
PACTEHUN

VIMMYHWUTET B HacTosLLEee BPeMS paccMaTpMBaeTCA Kak OCHOBA
pasBuTMS U (DYHKLMOHWPOBAHUA KaK WHAWMBUAYaNM3MPOBAHHbIX
CUCTEM, T.e. BWAOB, TaK WM MHOFOKOMMOHEHTHbIX 3KONOMMYECKMX
CUCTEM, BbICTYNas B Ka4yeCTBE OCHOBHOMO MeXaHu3ma CTabunbHOCTW
B3aVIMOAENCTBMA BCeX KOMMOHEHTOB 3kocucTeM. W3BecTHO, uTo
COCTOAHME WMMMYHHOCTM B OpraHuM3Me CO34aeTcsi  Hannymem
COOTBETCTBYIOLUMUX CTPYKTYP 1 DYHKLWIA.

Knaccuurkaums Ha OCHOBE CMCTEMHONO aHain3a U3BECTHbIX B
HacTodulee  Bpema  (DakTOpPOB  MMMYHMTETa  pacTeHWid  no
MPOUCXOXAEHNIO, CTPYKTYPHOW OpraHu3aumm ©  OCOBEHHOCTAM
(hYHKLMOHMPOBaHNSA NO3BONAUNA BbIAENNTb U 060CHOBATb Y pacTeHui
cMcTeMy MMMYHOreHeTu4ecknx 6apbepos (Bunkosa, 1980).

B cuny cneunpuku opraHuzauum u - KM3HeLesaTeslbHOCTU
pacTeHWin WX WMMYHWTET MNpeACTaBNeH [BYMS  BO3HUKLIMMU
3BOJ/IOLUMOHHO B pa3Hoe BpeMs U B3avMMO3aBUCUMbIMW CUCTEMAMM -
6onee ApeBHEN "KOHCTUTYLUOHA/IbHBIA UMMYHUTET" 1 3BOJTHOLNOHHO
MOM040W (hOPMOI "WMHAYUMPOBAaHHbIA UMMYHUTET", (hOpMMpPOBaHMe
MEeXaHVW3MOB KOTOPOro CBA3bIBAOT CO CTAHOB/EHWEM W PasBUTUEM
NapasuT - XO3AWHHbIX OTHOLLEHWIA B 3BOMIKOLMM OPraHNYecKoro Mupa.
Kaxaas 13 3TUX CUCTEM HeceT HEKOTOpble YepTbl CHeuudUUHOCTK,
0[jHaKo OCHOBY MMMYyHWUTETa pacTeHuii cocTasnset
HecrneunpuUyecknii UMMyHUTET.

CornacHo  oOwWein Teopun  UMMyHWTETa  6GOMBLUMHCTBO
OCHOBHbIX CPeACTB CaM03allnTbl PaCTEHNIA OT BPeAHbIX OPraHn3MOB -
Hecneumnguueckne (LLlepbakos, 1981). Hecneuuduueckre 3awnTHble
MeXaHVW3Mbl ~ [0BOMbHO  CWAbHbI, AEACTBYIOT  KOMM/IEKCHO U
He3amennTeNbHO. CucTema HacneACTBEHHON YCTOMYMBOCTU WMeEET
06Llebnonornyeckoe  3HayeHue. C.M. PymsHLEB (1984)
paccmaTpuBaeT KOHCTUTYLMOHANbHBI UMMYHUTET Kak
YHMBEPCA/IbHbIA  MeXaHM3M, 3allulialolmnii- 160 opraHu3m ot
3KCTPEMa/IbHbIX 3KOIOTMYECKMX (DAKTOPOB, B T.4. M OT MOpPaeHus
(noBpexaeHuns) pacTeHWin BpegHbIMU OpraHM3mMamMu.

ATpenTudeckuii  6apbep 00ycnoBneH  crneumpuyecKuMm
0CO6EHHOCTAMM  aTaKyeMOCTU OCHOBHbIX 6GMOMOMMMEPOB PacTeHMit
(6enkoBs, yrnesofoB, NUMNUAOB) (hepMeHTaMU BpPefHbIX OpraHWM3MOB.



B0O3MOXHOCTb ~ NpUCNOCOOIEHNS  BpefHbIX  OpPraHuM3smMoB K
MCNOMb30BaHMIO BMOMONMMEPOB PacTeHUIA KpailHe HW3Ka, NOCKOMbKY
CTEPEOXMMUYECKOE COOTBETCTBME  (KOH(opMauua)  (hepMeHTHbIX
CACTEM BPEAHbIX OPraHU3MOB XUMMWYECKMM CTPYKTypam MULLK
3BO/MIIOLMOHHO 3aKpenieHo Kak 3/1eMEHT OXpaHbl CTPYKTYPHOU K
(hYHKLMOHaNbHOW LenocTHOCTU opraHmsmoB  (Mokposckuid, 1974;
UepHukos, 1975). ns duTodaroB ocob6oe 3HayeHUe YCTONYMBOCTM
610MoNUMEPOB K (DEPMEHTATMBHOMY paspyLUeHW0 00YCN0BAEHO
creumpnyeckum xapakTepoMm mpoLuecca MepeBapuBaHns MULLEBbLIX
cybctpatoB  (BwnkoBa, 1978, 1980). [MutaHme Ha pacTeHusx,
XapaKTepu3yoLMXCS HU3KON aTakyemMOoCTbio 6enkoB, YrneBofoB U
NUNNLoB, BbI3blBAET Yy ¢uTOCharos reTepoXpoHuIo B
(DYHKLUNOHUPOBAHMMN (PU3NOMOTMYECKUX CUCTEM, YTO CMOCO6CTBYET
CHWKEHMIO UX BUOTUYECKOr0 NOTeHUMana.

PocToBoli  Gapbep  cBf3aH C  XapakTepoM  pocTa
pasfiMyHbIX OPraHoOB pacTeHWii U OTAEMbHbIX X YacTell BO BPEMEHU U
npoctpaHcTBe. Bo MHOrMX cnyyasx pocT pacTeHWid BbICTyrnaeT B
KayecTBe Hapbepa npu Bbl6Ope HACEKOMbIM PacTeHWs B LiE/IOM Wu
ero OpraHoB AN OTKNagku avy. B apyrux cnydasx pocT ANCTbEB,
cTebneil, a Takxke KONMYeCTBEHHbIE U KAaYecTBeHHble nNpeobpasoBaHus
B TKaHAX PEenpoayKTUBHOI cepbl 06YCMOBAMBAIOT CaMOOUULLEHME
pacTeHuii oT BpeguTens.(Lanupo, 1993).

dusnonornyecknii  6apbep  06YCNOBAEH  pasIUUUAAMMU
COAEpPXaHUs B PacTeHMAX (U3MOMOTMYECKN aKTMBHbIX BELLECTB.
MHOro4YncneHHbIE  UCCNEA0BaHUA  CBUAETENbCTBYIOT O  BaXKHOM
VMMYHO/IOTMYECKOM  3HAYeHUWM  COMEPXKALLMXCA B PacTeHMAX
(PU3MONOTMYECKM aKTUBHbIX BELLEeCTB, OTHOCALLMXCH K PasHbIM
KnaccaM XUMMWYECKMX COeAUHEHWIA, B T.4. BeLWeECTB BTOPUYHOIO
obMeHa. 3T BelLecTBa MOTYT BbI3BaTb Y HACEKOMbIX Pa3HO0OpasHble
No XapakTepy v rnybuHe usnonormyeckme sosgenctaus. MHorue un3
HWX CAyXaT CWrHanamMum B MOUCKOBbIX peakumsx quTodaros,
onpesenss NPOCTPAHCTBEHHYIKD OpueHTauuto. JleTyume BeLLEeCTBa,
BblfeNIieMble B OKPYXXaloLLYH0 Cpefy, BO MHOTMX Clly4asX MOryT 6biTb
KaK aTTpakTaHTamu, TaK W penenneHTamu. Y BbICLUMX PacTeHwit
TakKe OOHapyXXeHbl BeLleCTBa, 06nagalolimMe aHTUPUAAHTHON,
MHCEKTULMAHON W perynvpylolein pocT quTtogaros QyHKUMeEN,
KOTOpble MOTYT CMYXWTb 4711 HACEKOMbIX WUCTOYHUKOM TFOPMOHOB,
(hepOMOHOB UK WX NPeALLECTBEHHUKOB. MUTaHWe Ha BMAax 1 coprax
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pacTeHuii,  COAepXaliuMX  BbICOKME  KOHLEHTpauum  BELLECTB
BTOPUYHOro 06MeHa,  MPUBOAUT K YTHETEHUIO (PU3MONOTMYECKOTO
COCTOAHMA, W paxe rmbenn HacekomblX. OfHAaKO Cenekuus Ha
MOBLILEHHOE WX COAEpPXXaHWe B pacTeHMAX npobrematuyHa.
Co3faHme  yCTOWUMBLIX  (JOPM  pacTeHWid € MNOBbILLEHHON
KOHLEHTpauuelii 3TuX COeAMHEHWA BO3MOXHO, €CNM COAepXaHune ux
3HAUUTENBHO CHKAETCA K MOMEHTY YBOPKM ypoxKas.

OpraHoreHeTu4yeckunii 6apbep cBs3aH C AuddepeHLmaLmeli
OpraHoB  pacTeHWid M onpefensieTcs  OCOGEHHOCTAMM WX
MOP(ODMU3NONOTNYECKOTO  COCTOSHUA B pas/iMyHble  nepuojbl
OHTOreHesa. OHTOreHeTUYecKas CreUUPUYHOCTb HACEKOMbIX U
K/elleli BblpaXaeTcad B OTHOCUTENbHO CTPOroi M36upaemocTu
BpeAMTENMU KOPMOBbIX PACTeHW, HaXOAALWMXCA Ha OonpeAeneHHbIX
aTanax opraHoreHesa. HecosnafeHve nuTaroLlei ¢asbl BpeauTens c
npegnoynTaemMbiMM 3TanaMu OpraHoreHesa pacTeHWid 3aTpyaHseT
passuTue GuUTodaros.

C hakTOpamy KOHCTUTYLMOHANIbHON YCTONUYMBOCTM pacTeHWI
TECHO B3aMMOJENCTBYET WHAYUUPOBAHHbIA UMMYHWUTET. Ero
(hopMmMpoBaHMe CBA3AHO CO CTaHOB/IEHNEM U Pa3BUTMEM OTHOLUEHWI B
6roLeHO3ax MapasuT - X03anH. B cuny cneumdukn opraHmsaumm aTa
(hopma 3aluTbl Y pacTeHUA He WrpaeT CTONb BaXKHOW PONU, Kak y
BbICLUMNX YKNBOTHBIX.

BblensoT HeCKONbKO (HOpM MNPOSABAEHUS WHAYLMPOBaHHOW
YCTOWUMBOCTU PacTeHUIA NpU MOBPeXAeHUW (puTotharaMn: peakuuio
CBEPXYYBCTBUTENbHOCTM, MOBbLILLEHNE YPOBHA OOMEHa BELLECTB,
CTPYKTYPHYIO pereHepauuio, MOABNEHUE HOBbIX TOMOOMMYHBIX
OpraHoB B3aMeH YTpayveHHbIX, HeoOblYHOE pa3pacTaHue OTAESbHbIX
TKaHel, OpraHoB 1 pacTeHWs B LIe/IOM 1 ap.

MyTn peannsayum 3TUX 3aKOHOMEPHOCTEN pasfiMyHbl U 3aBUCAT
OT XapakTepa W Mepbl HaHEeCEHHOro pacTeHUAM MOBPeXAeHus
(nopaxkeHns1), 0COGEHHOCTE POCTOBLIX M OPraHO0Opa3oBaTes/bHbIX
MpoLeccoB W,  Kak  pe3ynbTaT  B3aMMOAENCTBUIA  MeXAay
NOBpeXAarLL UM areHTom, 3alMTHO-BOCCTAHOBUTENbHBIMU
peakuusmMm pacTeHwui 7 abnoTuyeckmu YCNOBUAMM
(o6ecneyeHHOCTb MUHEPaNbHLIM NMUTaHUEM U T.4.).

OCHOBHble  (JOPMbI  MMMYHHOTO  OTBETa pacTeHWid Ha
NOBpeXAeHve  MNPOsBAAIOTCA  MyTeM  (DOPMMPOBAHMA B HUX
WHOYUMPOBaHHbIX 6apbepoB: HEKPOTMYECKOro, penapauuoHHOro,
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I Irv| w li'p;i'OrcHCTNYECKOrO, OKCUAATMBHOIO U MHIMOGUTOPHOTO.

HekpoTuuecknii 6apbep npeacTasnseT coboil COBOKYMHOCTb
IMKMHV (OH OTMMPaHMA KNETOK W KNETOYHbIX KOMMIEKCOB TKaHew
... bvl 'HOHbI noBpexaeHWd. 3TO 3aTpPyLHAET MUTaHME BpPefHbIX
.44 iiniiMon 1 MpMBOAUT K MNPOCTPAHCTBEHHON WX W30AAUUN OT
...... LUPEXAEHHbIX YacTeil pacTeHWIA.

[HA HacekoMbIX W Kfewein B 0OLein cucteme UMMyHMTETa
1*| pLWHYCCKNIA 6apbep WMMEET OrpaHM4YeHHOE 3Ha4yeHWe B CBA3N C
....... *lwoc IamMn “X B3aMMOOTHOLLEHUIA C KOPMOBLIMU PacTEHUAMU.
Uni .Him' nogasnstowero 60/bLIMHCTBA BPEANTENEN, KaK NpaBusio, He
m P.HNhiYMKAETCA MOBPEXJEHMEM OfHOW KNeTKM pacTeHwii, a
M. ii.il biMacT cpa3ly 3HauuTeNbHYI 4acTb uWX. [loBpexpeHwe
.M InIr N.HbIX  TKaHeld  TpbI3yWUMM  HACEKOMbIMW  aKTMBMPYET
W |HV H-MaTUYecKylo [eATeNbHOCTb  K/IETOK, MNpuieralowmx K
| M1 MOH 30He, YTO MPMBOAMT K 06pa30BaHMIO paHeBON NepuaepMbl,
, m | IcHOCa, BbINOMHAKOLWMX 3aWUTHYIO (QYHKUMIO. [na cocywymx
.| intivell B KkayecTBe MexaHu3Ma 3TOro 6Oapbepa BbICTynaeT
| ...Taa peaxkums cBepX4yBCTBUTENbHOCTU MOBPEXAEHHBIX KIIETOK.
In. YoM CBUAETENLCTBYET (POPMUPOBaHWE paHeBOl NepuaepMbl Ha
MM|MACHHBIX Y4acTKaxX KOpHeli BWHOrpaja npu MOBPEXAEHWUM
.»-|HMMOV cmnnokcepoit; kaptodens - kapTodenbHoin Mmonbto. OT
, 1.poi in 06pa3oBaHNs paHeBOV NEPUZEPMbI N N30MSALMM HACEKOMbIX
mi |HOpOBOW TKAHW 3aBUCUT CTeNeHb YCTOWYMBOCTW PasNUHbIX
[MplOB  BMHOrpaja K KOPHEBOW (wmnnokcepe; KapTogens - K
| TptodhenbHON Monw.

OnucaHHble  BOCCTaHOBUTENbHbIE  peakuuu pacTeHwuii B
OM M.LUMHCTBE C/ly4aeB JIOKa/IM30BaHbl B MeCTe MOBPeXAeHus. Jnb
MpY  MWYHTENIBHOM  MOBPEXAEHWW TKaHW OHW  MOryT OXBaTUTb
pM HOHMC Uenmkom.

Penapayu oHHBbIii 6apbep BK/IOYAET npoueccel
, MMHi UIrofibHOro  BO306GHOB/IEHWS  YTpayeHHbIX  opraHos. B
MMK MMOCTY OT XapakTepa HaHEeCEHHOro Bpeda W BO3pacTa pacTeHwuit
penapauMoHHble peakuuy MposBAAOTCA B pas3/IMyHON (opMme: B
"ip.uiaiiHH nncTOBON NOBEPXHOCTM WM (DOPMMPOBAHUM HOBbIX
mpLIHOK (Mo6eros, cTebneil UM penpogyKTVBHLIX OPraHoB) B3ameH
ip.uMunNbIX. B OCHOBE 3TUX MPOLECCOB JIEXWUT aKTMBauus obmMeHa
"'MHein 1 NoBbllleHWe 3PPEKTUBHOCTU POTOCUMHTE3A B YLENEBLUINX
EpbINax, a Takke YCWIeHWe TMPUTOKa acCUMUIATOB B  30HbI
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(hOpMMPOBaHNA HOBbLIX OpPraHoB. pu 3TOM PErynupyroLyo posb
BbIMOJIHAKOT (UTOrOPMOHBI.

Manno- wn TepaTtoreHeTMYeckuii 6Gapbepbl NPeACTaBAAT
coboil  mpouecchl (POPMMPOBaHMA TannoB K Tepatomopd. B Tex
cnyyasx, Korga Bo30yauTenu HOBOOGPA3oBaHWn MpU  nMTaHWu,
Hapsgy C TUAPONUTUYECKUMW (hepMeHTamu, BbIAENAT B TKaHb
HeKoTopble (DM3MOMOrMYECKN aKTWBHble BellecTBa (TpunTodaH,
6eTaMHOONUNYKCYCHYIO  KUCNOTY W Ap.), pacTeHus OTBevaroT
cBOe06pa3HOl peakumeid - nponugepaymein NOBPEXAEHHbIX TKaHEN.
Mpy 3TOM B MeCTe TOBPEXAEHNS HapyLllaeTcs COOTHOLLeHMne
POCTOBbIX BELLECTB, a TaKXKe poCT W MeTabonmsm pacTeHwui.
[nutenbHoe MpuCyTCTBUE B MOBPEXAEHHOM OpraHe 3HauYUTeNbHbIX
KOMIMYEeCTB POCTOBbLIX BELLECTB YCWUIMBAET NMPUTOK aCCUMUNNATOB, YTO
CNoco6CTBYET YCKOPEHHOMY [eNeHU0 K/IeTOK U (hopMUpPOBaHUIO
rannos n Tepar. O6pas3oBaHWe ranfioB - pesy/nbTaT JfIOKabHOIO
MOBPEXAEHNS OMPefeNieHHON 4YacTu pacTeHWil, a napasuTapHble
TepaToMOopdbl BO3HUKAIOT NpW NMOBPEXAEHWNM LIe/I0r0 OpraHa B Hauane
ero dqopmuposaHus. Cpean BpeauTeneil CebCKOXO03AWCTBEHHbIX
pacTeHui, BbI3biBAIOWMX HOBOOOPA30BaHMA, MOXHO  BbILENNUTb
FECCEHCKYI0 MYXY, 3e/1eHOrN1a3Ky, KamyCTHOro CKpbITHOXO60THMKA,
hunnokcepy, a TakxKe HeKOTOpble BUAbI KNeLleid, Tiel 1 HeMaTog.

OKcungaTuBHbIM 6apbep OCHOBaH Ha MpoLeccax OKMCAeHUs
NPOAYKTOB 06MeHa BeLLeCTB, MOBbILLAKLWMX 3aLUTHYI (QYHKLAIO
(h13NONOrNYECKN aKTUBHbIX COeAMHEHUIA. [aHHbIli 6apbep BO3HUKAET
MpM  MEXaHU4YeCKOM MOBPEXAEHUN PacTeHWi  HAaceKOMbIMKU C
rpbI3yLMM POTOBbIM annapaToMm, a Takxe COCYLLMMMW BpeauTensaMm ¢
BHEMONIOCTHbIM NuLleBapeHneM. OKWCNEHWE BeLeCcTB BTOPUYHOIO
obMeHa nMpu MNOBPEXAEHWM KMETOK W TKaHe MOoBbIWAeT UX
TOKCUYHOCTb U YCUNMBAET aHTUMBMOTMYECKOE BO3AeWCTBME Ha
BpeauTenei n o ap. BpefHble  OpraHu3Mbl. MpnunHoii
aHTMOMOTUYECKOTO [eliCTBMS OKCUAATMBHOIO 6apbepa MOryT ObiTb K
KO/IMYECTBEHHbIE W3MEHEHWS TOKCUYECKMX BELeCTB B OHTOreHese
pacTeHuit. OKCuAaTUBHbIN 6Gapbep MCCNefoBaH elle HefoCTaTOuHO,
HO Ha OCHOBaHWUW MOJYYEHHbIX AaHHbLIX OYeBUAHA ero 60/bLlas posb
B YCTOMNYMBOCTY PacTeHUIA.

MHrmbunTopHblli  bGapbep. B cucteme  B3aMMOAeEiCTBUSA
BpeauTeneidi C KOPMOBbIMW  PacTeHMSMW  YYacTBYKOT  MHOruMe
(hU3N0NOrMyeckne MexaHu3Mbl, B YaCTHOCTH, cneumduyeckue 6enku,
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HK M0Yas WMHrUMOUTOPbI MULLEBApUTENbHBLIX (epMeHTOB. Bompoc o
610N0rNYECKUX PYHKUMAX 6eIKOB-UHIMOUTOPOB eLle He pelleH. OHK
MOFYT CMYXXWTb Perynatopamu (hepmMeHTaTMBHOW aKTMBHOCTU Cammx
pacTeHuil, HanpuMmep, B NpoLeccax HakomnieHus unn mobunusaumu
ianacoB Kpaxmana WM K/IeNKOBUHHbIX GEe/IKOB B OHTOreHe3e 3/1aKO0B,
OONbLUMHCTBO ~ MHIMOBUTOPOB  PacTeHWid  aKTWBHbI Wb MO
OlHOWEHNI0 K 3K30reHHbIM  (bepMeHTaM, 4TO  M03BONseT
paccmaTpuBaTb WX B KAaYecTBe 3aliMTHbIX (haKTOPOB MO OTHOLLEHMIO
H BpeauTenam, Bo3OyauTenaMm 3aboneBaHWin W ApPYruM  BpeaHbIM
opraHvuamam. benku, cnocobHble MOAaBAATb PasnMyHble TAPONasbl
XXVBOTHBIX, BpeauTeneid, Bo3byanTeneid 3aboneBaHWin, coaepxxarcs B
BEreTaTUBHbIX W PENPOAYKTMBHLIX OpraHax BbICLUMX paCTeHWl
pa3nunyHbIX TakcoHoMmuyeckux rpynn (KoHapes, 1984, 1987).

OCOBEHHOCTW B3AVUMOOTHOLUEHWIA BPEAHbIX
YITEHUNCTOHOIMX C PACTEHUNAMKN-XO3SAEBAMI

Kpyr sBneHwii, onpegensiowmii BbIGOp WAM  OTBEpraHue
BpeAUTENAMMW pacTeHUA AN MUTaHWs W OTKNafKW AWy, CTeneHb
61aronpmMaTHOCTM KOpMa M ero ycBosieMOCTb AaeT MpeAcTaBieHue, ¢
OAHON CTOPOHbI, 06 OCOGEHHOCTAX MMLLEBOI Crneuuanmsalum
tutoharos, C Apyroii - 06 OCHOBHbIX (PaKTOpax WMMyHUTETA
pacTeHwia.

B conpspkeHHOI 3BONIOLMM C KOHCYMEHTamMu B 6uoLeHO3ax
OCHOBHbIM  HarnpasfieHWeM MPUCMOCOOMTENbHON WU3MEHUMBOCTU Y
pacTeHWin-x035eB  6ObiI0  pa3BUTME  3alUMTHBIX MEXaHW3MOB OT
MHOTOUYNC/NIEHHbIX 6MOTPOOB, YTO CBA3AHO C MPOABAAIOLLENCA UX
YCTOMYMBOCTbIO KO  MHOTMM  BpeautensaM W BO36GyauTensm
3a601eBaHWiA.

3BonOUMA  NpUCNOCOBMEHNS  HACEKOMbIX W Kfewein K
KOPMOBbLIM pacTeHUsM B NepBYyk0 Oyepedb MOAUMHEHA NPEOSONEHMNIO
3alMTHBIX ~ MEXaHW3MOB  pPacTeHWiA -  MeXaHu3MoB  UX
VMMMYHOTeHETUYECKNX  cucTeM. [naBHbIM  06pa3om  aganTaums
HaceKoMbIX Oblla Hanpas/fieHa Ha MPUCNOCO6MeHMs, MO3BONAOLLME
Haubonee pauLMOHaNbHO WCMOMb30BaTb ANS  CBOER  Ku3Heges-
TENbHOCTU 3HEepreTMYeckne W MAacTUYECKVe BeLLeCTBa KOPMOBbIX
pacTeHuii. 3To obecreymBaeT MOBbILIEHME 3MPEKTUBHOCTU NUTAHNS
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npv O4HOBPEMEHHOM YMEHbLLIEHWUMN 3HEPTETUYECKMX W BELLECTBEHHbIX
3a3part Ha Nouck, Jobblvy, 3aXBaT U NepeBapuMBaHne MULLN.

Takum 06pa3omM, MpUCNOCo6UTENbHbIE 4YepTbl  uTOdaros
(hOpMMPOBAIUCL B COMPSHKEHHOW 3BONIOLMUW C PaCTEHUEM-X039UHOM
Ha (hOHE CNOXHbIX W3MEHEHWI, MNPOUCXOLAWMX B OHTOreHese
pacTeHWin, B OCHOBE KOTOPbIX fieXaT  (DM3NKO-XUMUYeCKUne
NpeBpaLLeHNs IHEPreTUYeCKMX M NAacTUYeCKMX BellecTB. B cBAsn ¢
3TUM npucnocobuTeNlbHas 3BOMOLMA PUTO(aros Obiia NogYMHEHa
0CO6EHHOCTAM MOP(0aHATOMUYECKOW KOHCTUTYLMKW, XapakTepy U
TemMnaMm (OPMUPOBaHNA U AnGQepeHLnaLnm pasinyHbiX OpraHoB U
TKaHell pacTeHWn B OHTOreHe3e, OCOGEHHOCTAM CMEeUnMUKN crHTe3a
TpaHcnopTa M pe3epBMPOBaHNSA BELLECTB OCHOBHOFO M BTOPWUYHOrO
obmMeHa, T.e. CBOe06pasMio UX WMMMYHOTeHeTUYeckux cuctem. B
pesynbTate utoarn nNpMcnocobunmMcb NOTPednsTb OnpeseneHHble
opraHbl M TKaHW Ha pasHblX 3Tanax opraHoreHesa pacTeHWi, 4To
HaLLI0 CBOE BbIPaXXeHVE B pa3HOO6pas3vn TUMOB NUTaHWUs GuTodaros
M X MULLEBON cneunanm3aumu.

MpuMeHUTeNbHO K uTodharam  pasnnyaldT  HeCKOJ/IbKO
KaTeropuin NuLLEBOI cneyuanmsaumm (CneynmuyHoOCTm): rocTanbHyto,
TOMUYECKYHO N OHTOrEHETUYECKYIO.

locTanbHas cneuuguUHOCTb BbICTYNaeT Kak OCHOBHasA Kare-
ropuvs, ABe Lpyrue B3aMMOCBA3aHHbIE KAaTEropun - Kak Mpou3BOAHbIE
OT Hee.

locTanbHas cneuvanusauns  XapakTepusyeT Crnoco6HOCTb
(uTtoharoB HOPMabHO CYLEeCTBOBAaTb W pa3BMBATbCA MMWb HA
X0351eBaX, OTHOCAWMXCA K OCO6bIM CUCTEMATUYECKUM rpymnnam.
locTanbHas cneuntuyHOCTL UTO(aroB MoApasfenseTca Ha Tpu
YPOBHA CreLuanmnsawuu:

1) cneuwanusauus, OrpaHuMuMBalOWas  KPyr  pacTeHwil,
BO3MOXHbIX 418 MUTaHWs, B Npefenax KpPynHbIX TAKCOHOMUYECKUX
rpynm;

2) cheuvanusaums,  Bblpaxawowascs B MPeAnoYTeHUU
onpefeneHHbIX (OpPM pacTeHWin - cemeiicTB, MOACEMENcTs, Tpub,
pOAOB;

3) crneunannsaums, BblpaXaroLlasacs B NpeanoyTeHUn BHYTpU-
BUA0BbIX (HOPM NOMMOP(HBIX BUAOB PaCTEHUIA.

MocnegHuin YPOBEHb crneumanusaumm onpegensetcs
(hakTOpaMn COPTOBOW YCTOWYMBOCTW pacTeHwit, CnegyeT OTMETWTD,

24



............ WNCNPUHATOE  feneHne  dwutodaroB  Ha  nonudaros
i.'MMiim.ix), onurogaros (OrpaHUY4eHHOALHbIX) W MOHO(aros
I. MlK..... X) N0 CyTW He OTpaXaeT CyLLeCTBOBAHMSA B KaXKA0i rpynne
, ini" UCKHA onpefieneHHOro Kpyra Xo03se., B T.4. BHYTPUBUAOBbLIX
|. 1 XapakTepHO, YTO UMEHHO A/1f NoANMaros 60/bLLIOE 3HAYEHWE
...... ' (hakTOpbl, OMpefenAlwme BHYTPUBUAOBYIO (COPTOBYIO)
V......WTw.. Tak capaH4OBble, HECMOTPA Ha MHOFOAAHOCTb,
Y HVIT  APKO BbIP&XEHHYIO M30MPaTeNbHOCTb  OTHOCUTENBHO
| P MHHbIX COPTOB COPro ¥ KyKypy3bl; XNOnkosas Tna -

VM Maro OTAENbHbIX IMHWIA AbIHWU-KAHTONYMbI U X/10MYaTHUKA.

loMmyeckasa cneumanusaums XapakTepusyeT CMNoCco6HOCTb

..... l.lNnw pasBmBaTbCA NPWM MUTAHUM Ha OMPEENeHHbIX OpraHax
| MHA TKaHAX M UX KIETOYHbIX KOMMSeKcax. B cBA3n ¢ aTum
wuni'll [kyro  cneumanm3aumio HaCekOMbIX MOAPA3LeNsoT Ha Tpu
........ 1 opraHHbil  (OpranoTpPOMHOCTb) -  MPUYPOYEHHOCTb K
M/ 1 M-UMBbIM OpraHaM W WX CUCTEMaM; TKaHeBOW YpOBEHb
...... . PLIMIOCTL) - NMPUYPOYEHHOCTb K OMpefe/ieHHbIM TKaHAM U UX

I 1 1\pam v KNETOYHBIA (LUMTOTPOMHOCTD).
<>HWMNOTPOMHOCTb. M3 OrpoOMHOr0 KonuyecTsa (MTOCGaros
..... l. inpannyeHHOe uuCNO BWAOB CMOCOOGHO MMTATbCH HAa BCEX
...... M pacTeHWi. BOMbLWIMHCTBO BWAOB HACEKOMbIX CTPOrO
vn | hi LWpoBaHbI K onpefeneHHbIM opraHam pacteHuil. Cpeay HuX

.............. n cnegyrouine rpynnbl:

I) pumnodpar - BWAbl,  MUTAIOLWMECH  HA  JIUCTbAX
(kpacHorpygas nbsiBMUa, KapTohesibHas 1 KarnycTHas COBKY,
KanycTHas mMosb 1 ap.);

Y keynogar - BMAbI, UCMOMb3yKOWwMe B AWy cTebam
par reHuii  (ctebneBble MUAUALLUMKKM, CTe6neBble COBKMU,
i re6sicBble JONTOHOCKKK U Ap.);

) pu tohary - BUAbl, 06UTAKOWME HA KOPHAX (NMPOBONOYHUKY,
KaryCTHbIe MyXU 1 Ap.);

1) amragaru - BUAbl, UCMOJMb3YIOLWIME B MULLY TeHepaTMBHbIe
opraHbl LiBETKOB (LiBETOUHbIV Tpune 1 ap.);

B KapHodary - BUAbl, UCMOb3YIOLLME B NULLY NAOAbI U CeMeHa
payeHuii (NOACONMHEYHAs OrHeBKa, rOpPOXOBas 3epPHOBKA,
cepasi 3epHOBas COBKA, HEKOTOPbIE BUAbI KOMOB).

| pynmHbl BUAOB (hMTO(Aros, MOBPEXAAIOWNX BeretaTUBHbIE U

"1" nK:HbLC opraHbl, BbI3bIBAOT W3MEHEHUS  (HPU3MOMOTO-
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OMOXMMUYECKMX peakuuii pacTeHWiA - U3MEHEHUE WHTEHCUBHOCTU
(hOTOCMHTE3a, TpaHCMopTa acCMMWAATOB MO MPOBOAALLEA CUCTEME,
ObIXaHUA, MWHEPanbHOro MNUTaHWA U APYTUX JKU3HEHHO BaXKHbIX
(hYHKLMIA pacTeHWiA, B KOHEYHOM UTOre MPUBOAALLMX K CHUDKEHUIO MX
MPOAYKTUBHOCTH, @ YacTO W K rmbenmn pacTeHuid.

MMCTOTPONHOCTDL - NPUYPOYEHHOCTb (MTO(AroB K MUTAHMIO
onpefeneHHbIMU TKaHAMMW pacTeHWid. Tak, INYMHKM 3M1aKOBbIX MYX,
FYCEHWLUbl KanyCTHOM W KapToenbHOW MOMM  NpeanoynTatoT
MUMTaTbCA MEPUCTEMATMYECKMMU TKaHAMU 30HbI KOHyCa HapacTaHus
pacTeHWil; NayTWHHBIA KeLl, KpacHOrannosas T/s, BA30BO-3/1aK0Bas
TNA NUTAKTCA CTO/I6YATON MapeHXMMOol Me3o(unia ncTa; MHOrue
BUAbI TNei (06bIKHOBEHHAA 3M1aKoBasi, YepeMyX0BO-3/1aK0Bas, YepHas
6060Basi, KanmyCTHas) fBAAOTCA (PNO3MOCOCYLUMMW BPEAUTENAMU;
NIMYMHKM KamyCTHbIX MyX MCMOMb3YHT ANA NWTaHWS NapeHXMMHble
TKaHW BTOPUYHOI KOPbl TMMOKOTUAS U MEPBUYHOW KOPbl MEPBOro
MeXJoy3nua cTebnsa Kanyctbl; ANA SIMYMHOK W MMaro BpesHON
yepenawlkn U APYrux BUAOB XNe6GHbIX K/IOMOB OCHOBHLIM Hanbonee

MPUBMEKATE/IbHbIM NCTOYHUNKOM NMNTaHnA CTaHOBATCA
KpaxXMa/IOHOCHbIE TKaHW 3HAOCNepMa 3ePHOBOK 3/1aK0B.
OHTOreHeTn4yeckas cneymnanusauyms - NPUYPO4YEHHOCTb

(huTOharoB K MUTAHWIO Ha OpraHax pacTeHWUl, HaxofALMXCS B
OMnpejeneHHOM BO3pacTe U MOpOpU3NONOTMUYECKOM COCTOSHUMN.
HagexxHocTb M yCTOWYMBOCTb  B3aumMoOCBA3eli  (mtoaroB ¢
KOPMOBbIMW  pacTeHMAMU 06eCcneymBalTCs COrNacoBaHHOCTHIO B
MPOCTPaHCTBE M BPEMEHU OMpefeNieHHbIX MOPEHOhU3NON0rNIHECKNX
M3MEHEHWIA TeX U APYruX, HanMuMeM Y HACceKOMbIX OCOObIX TUMOB
COMPSXKEHHOCTW LMK/IOB PasBUTUA C LMKAaMW pasBUTUS pacTeHWid-
x035eB. OHTOreHeTMYeckas creluuannMsaums TecHO CBsA3aHa C
TONWYeCKol cneunanusauuneir  ¢utodaros. [pUypoYeHHOCTb K
onpefeneHHbIM Nepuojam pasBUTUA paCTeHMWiA, OCHOBaHHas Ha
TONWYECKON cneumanunsauum, CBOMCTBEHHAa BCEM Buam (UTO(aros;
Hanbosiee YETKO OHa BbIpaXKeHa y Crneuuani3MpoBaHHbIX BpeauTeneil.
Tak, Hanpumep, BpedHas uepenallka, 3/7aKOBble TAM CBf3aHbl C
KOPMOBbIM pacTeHWEM Ha MPOTSHKEHUM BCEro Mepuofa BereTauum.
CVHXPOHU3aLMs LMKI0B Pa3BUTUS BpeaUTeNs M KOPMOBOTO pacTeHms
MMeeT 6O/blUOe 3HAYeHWe AN BHYTPUCTEONEeBbIX BpeawTenein -
LUBEICKNX MYX, FECCEHCKOW MyXW, 3eMeHOrnasku u ap. HapyleHue
CMHXPOHM3ALMN Pa3BUTUS 3TUX BPeauTeNeid C UMKNamMmu pasBuTuMS

26



3/1aK0B SIB/ISETCA OAHUM W3 OCHOBHbIX MEXaHW3MOB YCTOWYMBOCTM
OpraHoreHeTMYecKoro Gapbepa.

MprobpeTeHnto  duToharaMm B Npouecce  3BONIOLMUK
MPUYPOYEHHOCTN K OMNpefeneHHbIM  KOPMOBbIM — PAcTeHUAM, WX
opraHaM W TKaHAM, HaxofAWMMCA Ha TeX WM WHbIX 3Tanax
thopMmpoBaHNA n (hYHKUMOHUPOBaHWS, cnocobcTBoBasa
Heo6X0o4MMOCTb  MPeojoneHns  6apbepoB  UMMYHOTEHeTUYeCKOM
CUCTEMbI pacTeHWin - MOpPGONOrnyYeckoro (0COGEHHOCTW CTPOEHWS
TKaHeli BeretaTVBHbIX W PenpofyKTUBHbLIX OPraHoB); POCTOBOIO M
OpraHOreHeTU4Yeckoro  (BbICOKas WMHTEHCMBHOCTb  POCTOBLIX U
OpraHoreHeTMYecKMX MPOLECCOB); aTpenTuyeckoro (0Co6eHHOCTM
aTakyemocTu 6rononnvepos rmgponasamu thuToharos);
(PM3MONOrMYECKOTO W OKCUAATMBHOIO  (Hanuume  TOKCUYECKUX
COEIMHEHUIA) N APYTMX 6apbepoB.

MPUHLUNMBbI NCMOJIb3OBAHUA METOJA
MOP®ODU3NONOTMYECKOT O AHAN3A PACTEH B
N3YUYEHUN YCTOMUMBOCTW
CE/IbCKOXO3ANCTBEHHbIX KY/IbTYP K BPEAUTENAM

Mpn  pa3paboTKe  METOAOB  W3YYeHWs  YCTORYMBOCTU
CENbCKOXO3AACTBEHHBIX KyNMbTYp K BPEAMTENSM BaXKHOW COCTaBHOW
yacTblo SIBNSIETCS  MCCNEf0BaHUE CNOXHbLIX B3aUMOAENCTBUIA B
610N0rMYeCKOl cucTemMe Hacekomoe-tutodar - KOpMOBOe pPacTeHMe.
Bcem Bugam ¢utoharoB CBOMCTBEHHA 0co6as MPUYPOUEHHOCTb K
onpefiefleHHbIM  BO3PacTHbIM ~ Mepuofam  pasBUTMSI  PacTeHWiA,
onpegensiemas CneUutUKoA NULLEBON CReuMann3aLmm HaceKOMbIX.
CTaHOBNEHME pasHbIX TUMOB COMPSPKEHHOCTM LMKIOB PasBUTHS
BpeAUTENe C UMKNaMX Pa3BUTMS PacTEHWIA BblpaXkaeTcs B CTPOroit
MPUYPOYEHHOCTU HACEKOMbIX K WCMOMb30BaHUIO AN MUTaHWA W
OTKNagKy UL, ONPefeneHHbIX BUAOB U COPTOB PAacTEHWN, WX
BEreTaTMBHbLIX W PENPOAYKTUBHLIX OPraHoOB W PasfIMyHbIX TUMOB
TKaHeid -  MEepUCTEMATMYECKMX,  MOKPOBHbIX,  MPOBOASLUMX,
aCCUMUNIAILMOHHBIX, 3anacaroLux u ap.

[na  6onee  rnyboKOro  MOHMMaHUA  B3aMIMOAENCTBWIA
BpeauTeneit YHKUMOHaNbHbIX M3MEHEHWIA HE0OXO0AMMO NPUMEHEHME
0COObIX METO[OB MCCMefoBaHWiA, B T.4. MeToda GMOMOrMYECKOro
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KOHTPO/IS, OHTOreHe3a CeNbCKOXO03ANCTBEHHbIX KynbTyp (KynepmaH,
1977; LWanupo, 1985; LWanupo u Aap., 1989). AHanu3 3Tanos
OpraHoreHesa  pacTeHWii  MO3BONSET  BbIBUTb  OCOOGEHHOCTM
MOBEJEHYECKNX PeakLUWil HaceKOMbIX, TWMbl MOBPEXAEHUS UMK
pacTeHWil, OCOGEHHOCTW naToreHesa B PacTUTENbHbIX TKaHSX,
BAUSHME abuOTMYECKUX YCMOBWIA Ha OpraHoobpasoBaTe/ibHble U
MMMYHO/IOTUYECKUE MPOLECChl B OHTOTeHese.

YKV3HEHHBIV LMK BbICLUMX MOKPbITOCEMEHHbIX PacTeHW, Unu
OHTOTreHe3 COCTOMUT W3 ABYX NepuofoB M 12 npeeMCTBEHHbIX 3TanoB
opraHoreHesa. [lepBblli  3Tam  OHTOreHesa  XapakTepu3yetcs
(hopmMmMpOoBaHNeM BereTaTMBHbIX OPraHoOB - KOPHEN, cTebneld, NCTLEB,
BbIMOMHAOLWMNX — BaXHeWWwme  (QYHKUMM  NWTaHWs,  AblXaHus,
BOLOOOMEHA, CWMHTE3a U MepefBudKeHUs BeLecTB B OpraHu3me.
BTopoii nepuof xapaktepusyeTcs GOpMUPOBaHMEM PENpPOLYKTUBHbIX
OpraHoB - COLBETW, LBETKOB, NMOAOB W CEMSH, T.e. BbINO/HSET
(OYHKUMWM  pPasMHOXEHWUA pacTeHWit. [1o  NpPOJOMKUTENBHOCTU W
KpaTHOCTM CMeHbl BEreTaTMBHOINO W PenpoLyKTUBHOIO MepuosoB
pacTeHWs LeNsT Ha ABe OOLUMPHbIe Fpynmbl:

1- pacTeHUss MOHOKapnuyeckue, OAHOKPATHO NIOAOHOCALLME B
TeYEeHMe XXMN3HEHHOT 0 LKA,

2 - pacTeHUa NOMMKapnuyeckue, MHOrOKPaTHO MAOJ0HOCALLMe
B TEUEHME CBOEW XM3HW.

Mpn BCEM MHOr006pPasMM >KU3HEHHOrO0 LUMKNA PasinyHbIX
BMAOB, Pa3sHOBMAHOCTEA, 3KOMOrMYeCKMX [Pynm, COPTOB U
MOP(OU3NONOTNYECKUX  TUMOB  YCTaHOBAEH  psaj  06LWwux
MOP(ONOrNYeCKnX 7 (h13N0NIOrNYECKNX MPU3HaKOB,
XapaKTepusyroLWmnxX OHTOTeHe3 pas3fiNyHbIX CeNbCKOX03ANCTBEHHbIX
KynbTyp. K nx umcny oTHocATCS:

1) ocHOBHble (heHonorMyeckne asbl pasBuMTUA U pocTa
pacTeHwUi;

2) BO3pacTHble Nepuofpl;

3) cTagmu pasBuUTHS;

4) aTanbl OpraHoreHesa.

Bce oHM TecHO B3aMMOCBsA3aHbl. Hambonee mofHO mepexog ot
BEreTaTMBHOrO  pasBUTUA K PENpPOAYKTMBHOMY  OTpaxalT
(heHonormyeckme (asbl pocta U pasBUTUA pacTeHUA M 3Tansl
opraHoreHesa.

deHonornyeckme asbl B )KM3HEHHOM LMKNe pacTeHui
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XapaKTepu3ytoTCs MOABNEHWEM HOBbIX OPraHoB W PAAOM BHELUHUX
NpOosABAEHNA MX MOPHODMN3NONOTNYECKUX MNPU3HAKOB. A KaXabli
nan opraHoreHesa Xapakrepusyetcs (hOpMUPOBaHMEM
OrpejeneHHbIX 415 AaHHOro 3Tana opraHo-reHeTUYeCcKnX rnpoLieccos.

3epHOBble KOJ/IOCOBblE Ky/bTypbl (MLIEHULA, POXb, AYMEHD,
0BEC), KyKypy3a, COpro v Apyrue 3/1aku OTHOCATCA K OAHONETHUM
pacTeHusM. s XapakTepuCTUKK PoCTa U pasBUTUA 3/1aKOB MPUHATO
OoTMeuaTh cregytolime eHonornyeckue asbl: 1) HabyxaHue CeMsH;
2) npopacTaHue ceMsiH; 3) BCXOAbl; 4) NOAB/EHNe TPETLEro IUCTA; 5)
KylleHve; 6) BbIXof B TpyOKy; 7) cTebneBaHue; 8) kosolwleHue; 9)
useteHue; 10) monouHas cnefocTb; 11) BOcKoBas cnenoctb; 12)
nonHasa cnenoctb. [lepsasi, BTOpas, LWectaa W cefbmas (asbl He
BCerga OTMeyaroTcs.

XapaKTepuCTMKa 3TarnoB OpraHoreHesa 3/1aK0B 1 0BOLLHbIX
Ky/ibTyp

| 3Tan opraHoreHesa y 3/1aK0OB MPOXOAUT B MOPXOOrMYeCKM
Heau(hepeHLMPOBaHHOM KOHyCe HapacTauus. [Mpu npopactaHuu
CeMAIH KOHYC HapacCTaHMsi HECKO/IbKO YBeNM4YuBaeTcsa U WMeeT BUA
He6ONbLION  OKPYI/IO  BbIMYKNOCTW. 3TO  MEPUCTEMATUYECKMNIA
OYropok, 3akpbiTblii 3a4aTOYHbIMW JINCTbSMW, YWUCAO KOTOPbIX
onpejenseTca BUAOBLIMU U COPTOBLIMU MPU3HAKaMW.

Il aTan opraHoreHesa XxapakTepuayetcs auddepeHumalnei
KOHyCa HapacTaHusi Ha 3a4aTOuHble Y3Nbl U MeXA0oy3nus cTebns, a
Takke 06pa3oBaHMEM 3a4aTOYHbIX CTeb/eBbIX IMCTLEB. B nasyxax
NNCTOBLIX  3a4aTKoB  (MpUMOpPAMEB)  (POPMUPYIOTCA  KOHYCbl
HapacTaHus OCeii BTOPOro W MOCMeAylOLMX MNOPSAKOB, T.e.
onpefenseTcqd CTeneHb W XapakTep BETB/EHWS T[NlaBHOW OCU WU
60KoBbIX M06eros. B 3aBMCMMOCTM OT CKOPOCMENocTU copTta
3ePHOBbIE Ky/bTYpPbl 3TOT 3Tan OopraHoreHesa npoxogat B rnepuog 1V
1V (heHonornyeckunx a3 (NosBIeHNe TPETLEr0 /INCTA - KYLLEHNE).

Ha | n Il sTanax opraHoreHesa UAeT aKTUBHBbIA POCT KOPHEBO
CUCTEMbl pacTeHuWid, Tpebytowuii Xxopowleil 06paboTKM MOuBbl U
obecneyeHHOCTH c6anaHCUpPoBaHHbLIMM MVIHepabHbIMK
NMoLKOPMKaMu. B 3TOT nepuof B cuiy 3aMefIeHHOro pocta crebns
3M1aKu ya3BUMbl NS MHOTWMX BpeauTeneil, rnaBHbIM 06pasom A/is
BHYTPWUCTe6/IeBbIX (371aKOBble MyXW, B T.4. LUBeACKMUe, cTebneBble
6noxu n Ap.), BpeL MOryT HaHOCUTbL Mepe3IMOBaBLUME MOKOJIEHUS
pasHbiX BWAOB T/Ei, BpedHas uYepenawlka B Hayane nepuoja
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"NMWTaHMSA-CO3peBaHUA", 13  MOYBOOOGUTAOWMX  BpeguTenei
MPOBOMIOYHUKN K Ap. ObecreyeHne APYXHbIX, OLHOBPEMEHHO U
ObICTPO pa3BMBAIOLLUXCA BCXOAOB AB/SETCA OAHWMM U3 Haubosee
3PMEKTUBHBIX MNPUEMOB  MOBbILUEHWA  YCTOMYMBOCTM K  3TUM
BPeANTENAM.

Il 3Tan opraHoreHesa XapakTepusyeTcs BblTATUBAHWEM U
cermMeHTaumell KOHyca HapacTaHus. B 3TOT nepvog WAeT 3aknagka v
AnddepeHUmaLma ocu CoLBeTUS - KOnoca Y MWeHULbI, PXK, AYMEHS;
MeTeNnKn Yy 0BCa, Mpoca, puca; mnovaTka Yy KyKypysbl. Yem
GnaronpuaTHee ycnoBms fJi 0praHoo6bpasoBaTe/ibHbIX MPOLLECCOB Ha
3TOM 3Tane, Tem 6osiblle POPMUPYETCA CErMEHTOB Ha OCU COLBETUA
(3a4aTOYHbIX YNEHWKOB KOMOCa, METE/IKMA U noyaTka), TeM ANNHHee U
KpynHee 6yayT penpofyKTUBHbIe OpraHbl pacTeHuii. OnpegeneHune
CTEMeHW pasBUTUA 3TUX MapaMeTpOB MMEET BaXKHOE 3HayeHue Ans
OLLeHKM YCTOWUMBOCTM PacTeHMUIA K BpeAUTENAM.

IV atan opraHoreHesa cBs3aH ¢ (hopMUpoBaHMEM GOKOBbLIX OCeld
COLBETMS - KOJIOCKOBbIX OYrOPKOB M 3a4aTOYHbIX BETOYEK METE/IOK.
M3 Kaxxfoil nonactu CoLBeTUA B MOCMEAYIOLLEM MOXET pa3BuBaThCS
OAMH KOMOCOK Y MLWEHWULbI, PXW; ABa - Y KYKYPY3bl; TPU KONOCKA Y
AYMeHsl. Y 0BCa, mpoca, puca ionacTy CouBETUA MOTYT MHOTOKPaTHO
BETBUTLCH, 06pa3ys BETOUKM PasHbIX NOPALKOB.

PacteHus Ha Ill .1 IV 3Tanax opraHoreHesa npoxofsdT asbl
KyLLeHVe-BbIX04 B TPYOKY M Havano ctebnesaHuns. Ecnm aToT nepuog
MPOXOAUT B HEGMaronpuaTHbIX  YyCnoBuMAX  (HegocTaTouvHas
Bnaroo6ecneyeHHOCTb, HeLOCTaTOK 3/1EMEHTOB MWUTaHWs, BbICOKME
WM  HU3KWE TemrepaTtypbl), TO 4YMCNO OCeA COLBETUS pesko
COKpallaeTcs W MPOMUCXOAMT YacTU4YHOe UX OTMupaHue. [pu
6NaronpuATHLIX YCNOBUAX Y MLIEHULbI, PXWU, AUMEHS 3aKNafblBaeTCs
OMHHBIA KONoc ¢ 60/bLUMM KOMMYECTBOM KOJIOCKOB; y 0BCa, Npoca,
prica - MHOFOKPaTHO pa3BeTB/IEHHbIE MeTefku. B 3ToT nepuog ans
3N1aKoB HeobXxoAuMbl cbanaHCupoBaHHble MOLKOPMKU
MWHEpPasbHbIMU  YAOOPEHMAMU U MOJIMB B YC/IOBUAX 3aCyXW,
3anosganoe npoBefeHMe AaHHbIX MeponpuaTUi HeaheKTUBHO U He
CnocobCTBYeT peanusauum NoTeHUMaNbHOM  MPOAYKTUBHOCTM
pacTeHuWii. B aTOT nepnog Takke MOXHO AMarHOCTUPOBaTb OT/INYMA B
pasmMepax W  OCOGEHHOCTM  CTpoeHWs  1-3  wmexpoysnus y
OIMHHOCTEGNIEBBIX M KOPOTKOCTE6M1EBbIX (HOPM MLUEHWLbI, AYMEHS,
pXu, 0BCa, a TaKXe MPOrHo3NpPoBaTb YPOBEHb BPEAOHOCHOCTM
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HMYTPUCTEO/1EBbIX BPEAUTENEN.

V  aTan opraHoreHesa Xapakrepusyetcs Hayanom
(hOPMMPOBAHMA TEHEPaTUBHBLIX 3/1IEMEHTOB KOJIOCKOB - TMblfblbl B
MbIIbHWKAX; SAALEKNETKA B 3apOAbILIEBOM Melke. 3TO Hayvano
MpoLeCcCOB  MWKPO- M MakpocrnoporeHesa. Ha 3Ttom  3Tane
OMpeAenseTcsa YMCNO LBETKOBbIX OYropkoB B COLBETWM, KOTOPbIE
OndepeHLMPYIOTCA BHaYane Ha NMOKPOBHbIE OpraHbl LBETKA, a 3aTeM
Ha 3a4aToOyHble OYropkuM TbIYMHOK U necTuka. W3  kaxporo
LUBeTKoBOro  6yropka  qopmupyetcs  UBETOK (Y  NLWEHUUbI
3aknafbiBaetcs 3-5 LBeTKOB). TeMMbl pocTa LIBETKOB HEPaBHO3HAYHbI.
Haunbonee 6bICTPO 3a4aTKM MOKPOBHbLIX OPraHoB, TbIYMHKN U MECTUK
thopmmpytotcs B 3 U 4 uBeTkax. Npu Heb6naronpusaTHbIX YCA0BUAX
NPOX0XKAEHUNSA aTana HabnogaeTcs "copoc” 3/1EMEHTOB
MPOAYKTMBHOCTM, OCOBEHHO 3TO KacaeTCi BEpXHWX LIBETKOB.
Hanmvume B couBeTMAX  pasHbIX MO CTEMeHW  pasBuUTuUSA
WNOL03/IEMEHTOB CMOCOBCTBYET BO3MOXHOCTU WCMO/Mb30BaHUA WX B
nuLly BpeauTensmu (pasHble BUAbl Tel - 06bIKHOBEHHas 31aKoBas,
po3aHHO-3M1aKoBasA, AYMEHHas, KoMbl, cepas 3epHOBaA COBKa, BTOpOe
MOKOMIeHNEe 3eMeHOrNasku 1 fp.), a WHOr4a BO3MOXHO pasBuTMe
HECKO/IbKMX MOKOMEHWI MOMAMBONLTUHHLIX BUAOB BpeauTeneid 3acuet
0AHOro conyiogus - Konoca, MeTesKN. ObecneyeHne
cbanaHCMpOBaHHbIX MOAKOPMOK MUHepaibHbIMU - yA0BpeHUaMn B
YCNOBMAX XOPOLUeli BNaroo6ecneyeHHOCT! B 3TOT Mepuof cosgaet
NpegnocbUiKN AN (HOPMUPOBAHWUSA TMIOTHOMO KOJI0OCA WM CHWXKaeT
BPESOHOCHOCTb MUTAIOLMXCA Ha HEM HAaCeKOMbIX - T/eid, KIomMos.,
3epHOBOIA COBKM 1 Ap.

VI atan opraHoreHesa. 3TOT 3Tan NMPOXOAMT B TPyOKe, BHYTpU
ctebnsd. OH xapakTepusyeTcs (hOPMMUPOBaHMEM MblTbHUKOB, ThIYMHOK
M 3aBA3N  NecTMka. Hapsgy € npoueccaMv  MUKPO- U
MaKpoCnoporeHesa  NPOMCXOAWT  YCWIEHHbIE  POCT  CPefHuX
mexgoysnuii nobera. [ns (opmmpoBaHns (GepTuIbHOM Mblblbl B
3TOT nepuof 6O/bLUIOE 3HAYeHMe WMMeeT XOopoluas 06ecreyeHHOCTb
pacTeHuii BNaroii U UHTEHCUBHOE COMTHEYHOE OCBELLLEHME.

VIl 3tan opraHoreHesa XapakTepusyeTcs 3aBepLUeHVEM
(hOpMMPOBAHWA TEHepaTMBHbLIX 3/1IEMEHTOB LBETKA. Ha 3Tom 3Tare
HAUMHAETCA WHTEHCUBHbIA POCT Y/IEHUKOB COLBETUS, MOKPOBHbIX
OpraHoB LBETKAa W BEpPXHEro Mexgoysnua crebns. B aToT nepuog
MOTYT HAHOCUTb Bpef, Takme PUTO(arn Kak LBeACKas MyXa, MMYUHKN
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BTOPOr0  MOKOMIEHWS  3€MEeHOrNasku, TAW, SUYMEHHbIE  MUHEp,
KYKYPY3HbIli MOTbISIEK 1 Ap.

VIII aTan opraHoreHesa (heHO/IOMMYECKN OTMeYaeTcs Kak (pasa
KOJIOLWeHuS.

IX aTan opraHoreHesa - nepuoj LBETeHWs, ONJ0L0TBOPEHNS,
06pa3oBaHme 3UroThl.

CoptoBble  0cObeHHOCTM  npoxoxgeHus  V-IX  aTanos
OpraHoreHesa BO MHOFOM OMpefensoT BO3MOXHOCTM  MUTAHUS
XNe6HOro  KMOMMKa, JIMYMHOK MAafMX BO3PacToB  BPeLHO
yepenawiky, MYCTOLBETHOrO TPMNCA Ha 3epHOBLIX KyNbTypax:
ryCeHuL, MAafLnxX BO3PAcTOB KYKYypPY3HOr0 MOTbINIbKA U KyKYPY3HOI
T/IX Ha KYKYpY3e 1 Copro.

X aTan opraHoreHesa xapakTepusyetcd (OpPMMPOBaHWEM
MA0A0B, TUMWUYHBIX AN pasHblX BWAOB M COPTOB 3M1aK0OB. Ha 3TOM
atane ornpefensieTca BO3MOXHOCTb MOBbIWEHWS YypoXas 3a CueT
yBe/IMYeHNs pa3mMepoB 3epHOBKM.

X| aTtan opraHoreHesa XapakTepus3yeTcf  HakOrMjeHWem
nnTaTesibHbIX BELLECTB B 3epHOBKax. MeHOM0ornyeckyu 3TOT Mepuog,
0TMeuaeTca Kak (pasa MOIOUHOI CresocTy.

XIl  stan opraHoreHesa - nMpeBpalleHne HaKOM/EHHbIX
nuTaTe/bHbIX BELLECTB B 3ePHOBKAX B 3anacHble, Creuuguyeckne ans
Kaxgoro suga (copra) 3nakos. PeHOMOMMYECKM 3TOT 3Tarn COBMajaer .
C (hba3oil BOCKOBOI CMeNoCTM W 3aBepLuaeTcs MOMHOM CMefoCcTbio
CeMSH.

B nepuog npoxoxgeHns X-XI1 aTanoB opraHoreHesa Hambonee
OMacHbIMW [A/1F 3epHOBbLIX KynbTyp BuAamu ¢uUTodaroB ABNAIOTCH
XNne6Hble Knonbl. OCOGEHHOCTb WX B3aMMOAEWCTBMSI C  3TUMM
KynbTypamun Onpefensercs OHTOreHeTUYEeCKOW CrneuntuyHOCTbIO,
OpraHo- M rMcTOTPOMHOCTBIO, KOTOPble 00YCNOBMEHbI OpraHu3aLueit
NULLEeBapUTEeNIbHO-TPAHCNOPTHOrO KOHBeKepa K/0MoB. Tak, K/OoMbl-
CNEMHAKN W XNEBHBIA KMOMUK MPUYpPOYeHbl K MuTaHuio Ha X-XI
aTanax opraHoreHesa, nx nuTaHune NpevMyLLecTBEHHO
OCYLLECTB/IAETCA ~ HA  KOMOCOBbIX,  LBETOYHBLIX  Yewyax U
(hopMupyloLLeiica 3epHOBKE [0 HACTYM/JEHUA MOJSIOUYHO-BOCKOBOM
cnenoctu. BpefdHasa 4epenallka nNUTaeTCA Ha Konoce BMAOTb [0
HacTynneHWs nonHoi cnenoctu. [pyu 3TOM [MYMHKKM  MAaALIMX
BO3pPAacToB MOABAAOTCA Ha X 3Tane opraHoreHesa, nNUTascb Ha
KOMOCOBLIX YelwysX, a JIMYMHKM CTaplinMxX BO3PacToB M MOMoAble
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K/IOMNbl aKTUBHO WCMOMb3YHOT ANF NUTAHWA 3ePHOBKM OT MOJIOYHO-
BOCKOBOW 40 nonHOM cnenoctu. CopTa 3epHOBLIX  KynbTyp,
XapaKTepM3YIOLWMeCs  YCKOPEHHbIM  MPOXOXAeHWeM  Haubonee
KPUTUYECKMX 3TanoB OpraHoreHesa, MeHee NoBpexaarnTcs XnebHbIMU
KnonamMu. B 3TOT nmepuog Bpef noceBaM 3epHOBLIX KYNbTYP MOXET
HaHoCUTbL 6OnblUas 31aKoBas TNA; NOceBaM KYKypy3bl U COPro -
YepeMyxoBO-3/1aK0oBasi U GepecknetoBas TAW, B HEKOTOPble rofpl -
KyKypy3Has, 60/bLIas 3n1aKoBasi, 06bIKHOBEHHAS 3/1aK0Bas BUAbI T/eiA.

Orypeu. [na 3To KynbTypbl MPUHATO OTMeYaTb CregytoLime
(heHonornyeckue ¢pasbl: 1) npopacTaHue CcemsH; 2) BCXofbl; 3)
BeTBNeHue; 4) uBeTeHue; 5) 3aBsA3biBaHWe nofos; 6) pocT wu
co3pesaHne nnofoB. Orypey, XapakTepu3yetcsi  WHTEHCUBHbLIM
noberoobpasosaHuem. cxoaa U3 3Toro, cnedyeT OTMETUTb, YTO Npu
YCWEHHOM BeTB/IEHWW T[NAaBHOMO U GOKOBbIX MOGEroB KOHYChbI
HapacTaHMs MOTYT HaxoAuTbCA B MNasyxe KaXAoro nucrta M Ha
BEPXYLUKe KaXaoli BeTBW. B nasyxe NMCTbEB pasHbIX APYyCOB KOHYCbI
HapacTaHua nobera MoryT 6biTb B pa3HOM COCTOSIHUM pa3BuTus. Mpu
3TOM 3Tanbl OpraHoreHe3a pacTeHWil ONpefenslTCca ChefyroWwmm
06pasom:

I-VIII aTanbl B BEPXYLLEYHOI NOYKE FN1aBHOrO Mobera;

IX-XII - B KOHyCe HapacTaHus NoBeros cpefHero apyca.

KanycTta. 310 ABYyNeTHAA Ky/bTypa. Ha nepBoM rogy Xw3Hu
pacTeHus POPMUPYIOT BEreTaTuBHbIe OpraHbl U Npoxogat nuwb | u |l
aTanbl opraHoreHesa. MOMHbIA XWU3HEHHBI LMK XapakTepusyeTcs
cnegyrowyMm (eHonornyeckumy (asamm: 1) npopactaHue CemsH u
NosIBNIEHWE BCXOAO0B; 2) HaualbHbIi POCT PO3ETKM W KOpHEN; 3)
HaKOM/IEHNe NINCTOBON MacCbl W [JanbHeillee pasBUTUE KOPHEBOM
cucTembl; 4) 06pa3oBaHMe MCMO/b3yeMbiX OpraHoB; 5) o6pa3oBaHue
COLBETWIA; 6) LBeTeHue; 7) nnojoobpasoBaHne W CO3pPeBaHWE CEMSH
(STnsryHoBa, 1965). [nsa BbisBIEHNA 0COBEHHOCTEl B3anMOLECTBII
KarmycTbl C OCHOBHbIMW BPefuTENAMW W  OMNPefeNieHns  TUMoB
COMPSYXEHHOCTN LUMKIOB PasBUTMA QUTO(AroB ¢ LUKIaMu pasBuTUs
pacTeHWin npoBefeHO 6onee AeTanbHOE M3y4YeHWe MepBoro nepuoga
OHTOreHe3a - BTOPOWA, TPETbE W YeTBEPTON (heHonornyeckux gas. B
npegenax YeTbipex (HEHOMOTMYECKUX (ha3 BbifeneHbl nofgasbl: 5-6
nucTbeB; 7-11 nucTbeB; po3eTka w3 11-14 nnucTbeB, 06pa3oBaHue
KoYaHa; YNI0THEHUE KoYaHa; TeEXHUYeCKas CnenocTb.

MocnefoBaTe/lbHOCTb  MPOXOXAEHWSA  3TarnoB  OpraHoreHesa
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KarycTbl Ha NMePBOM oAy >XW3HW CNejytoLLas.

| 3Tan opraHoreHesa - XXu3Hb CEMAH L0 UX NPOPaCTaHus; KOHYC
HapacTaHus He AMh(epeHLpPOBaH.

Il aTan opraHoreHesa - nepuof Mocne BCXOLOB W [0 Hayana
AnddepeHUmaLy BEPXYLIEYHOIO KOHYCa HapacTaHus Mpu nepexoge
pacTeHuWil OT BereTaTMBHOIO B PEMNPOAYKTMBHOE COCTOsHWE. ITOT
atan AnutenbHblii. KoHyc HapacTaHus guddepeHumpyetca  Ha
NINCTOBbIE 3a4aTKW, YKOPOUEHHblE MeX[O0Yy3/nna CTebna M nasyLuHble
noykn. B cTebnsx v B cneuuanbHbIX A0S pasHbIX BUAOB KamycTbl
opraHax 3araca HakannuBaltTCA NuTaTe/lbHble BellecTBa. OTOT 3Tan
opraHoreHesa OrnpefenseTcs Mo COCTOAHMIO KOHyca HapacTaHus B
LIEHTpe PO3eTKM NINCTBLEB.

Hanbonee BpeAOHOCHbIMU 3KOHOMWYECKM 3HAYMMbIMU BUAAMU
BpeauTeNnein KanycTbl SBAAIOTCA KanyCTHble MyXW, MPUYPOUEHHbIE K
NMMTaHUIO B MEpuoj OT MosBleHns 5-6 nmcTbeB [0 06pa3oBaHus
PO3eTKM JINCTbEB; M3 YeLLYEKPblIbIX BPeAUTENEeN - KarnyCcTHas MOfb,
KanycTHas W penHas O6effiHKW, TYCeHuLbl KOTOPbIX MUTAKTCA Ha
pacTeHusx OT ¢asbl 7-9 NUCTLEB A0 (ha3bl YMIOTHEHUA KOYaHa, a Ha
paHHecnenbIX copTax - Aaxe B (ha3y TEXHUUYECKOW CNenocTn KovaHa.

MopKoBb. 3Ta KyfibTypa TakXe OTHOCUTCA K [BY/NIETHUM
pacTeHusm. B TeyeHue nMepBOro roja >XW3HW opmupyeTcs
JkopHennog, pacTteHua B 3TOT nepuof Haxogatca Ha | 3tane
OpraHoreHesa; Ha BTOPOl roj 06pasytoTCs CMOXHbIe COLBETMA W
cemMeHa, pacteHua npoxogdat II-XIl stanbl opraHoreHesa. B cBfA3n c
TakvMU 0COB6EHHOCTAMM XXM3HEHHOMO LIMKAA MOPKOBU B MEPBbI rof
XW3HU TUCTOreHe3 KOHyca HapacTaHus OT/IMYAeTCA UHTEHCUBHOCTbLIO
TEMMOB W PUTMa [e/IeHNA KNeTOK Pas/IMyHbIX MepucTemMaTuyeckux
30H. pu 3ToM Hambonee WHTEHCMBHOIW OpraHoo6pas3oBaTe/ibHO
[eATeNbHOCTbIO  XapaKTepM3YyoTea  KIeTKU  NeputepuiiHon  30HbI
KOHyCa HapacTaHus, y4acTBYOLWMe B 00pa3oBaHUN MPOBOLALLMX
TKaHei, N KNeTKW LEHTPa/IbHON CTEPXXHEBOW MEpPUCTEMBI, AatoLiune
Hayasio  OCHOBHOM  MapeHXMMe W  LEHTPaJbHOMY  LUAUHAPY
KopHennoga. B nepsblli rog >XM3HW Y MOPKOBW pasfinyatoT
cnepytowne geHonornyeckme asel: 1) Bexofbl (Bunouka); 2) 1-2
HacToAawmx nucta; 3) 3-4 HacToAwwmx nucta; 4) 5-6 HacToAawmx
nncTebes; 5) Havano o06pa3oBaHMst KOpHeNnofa; 6) WHTEHCMBHOE
HapacTaHVWe KOpHensoga, 7) TeXHWYecKasa CnesfiocTb KOopHennoja
(AcskuH; 2002). Ona MOPKOBM B 3TOT nepuof Hambosee onacHbIMU
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HPCAMTENSMU  SIBAISIKOTCS MOPKOBHAsi JIMCTOB/IOWIKA, MPOSBASIOLAs
HamBO/bLUYI0 BPEAOHOCHOCTb B (Dasy 1-2 HAcTOSLWMX JINCTHEB, W
MOPKOBHasi Myxa, MpUypoueHHasi K NMUTaHWio B a3y OT 5-6 nnMcTbeB
[0 VHTEHCVBHOIO HapacTaHWsi KOPHENOAa.
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NABOPATOPHbIV MPAKTUKYM
Tema 1 METO/bl YUETA PE3YJ/IbTATOB 3APAXXEHWA

OueHKa YCTOWYMBOCTM  pacTeHWin MpOBOAMTCH MO y4yeTam
pe3ynbTaToB 3apaXKeHWs PacTeHWil, 0 KOTOPOM CYAAT MO ClefyoLinM
TpeM rokasaTensMm: a) BHELIHVWM Mpu3HakaM MpOSBIEHNA peakuum
pacTeHWsi Ha 3apaXXeHWe naTtoreHoM; 6) WHTEHCMBHOCTU MPOSB/IEHMUA
60ne3HU; B) NOTEPSIM YPOXKas 0T 6ONE3HN.

Tun peakuMn Ha 3apaxeHvie. 3TO KauyeCTBEHHbIA MOKas3aTesb,
XapaKTepu3yoLWwmin peakunio pacTUTeNbHOW TKaHW Ha BHeApeHWe B
Hee natoreHa W panbHeiilee ero passutue. O6bIYHO OTMeYaloT ABa
TUNA peakuun: Halmyme CUMMMNTOMOB HOPManbHOro MaTonornyeckoro
npouecca, MPUCYLWMX  KOHKPETHOMY  3a060/1EBAHUIO  KYNbTYpbl;
OTCYTCTBME TaKMX CMMNTOMOB. HO CyLecTBYOT 60/1€3HU, CUMMTOMBI
KOTOpbIX MPOSBAANTCA He ABYMS afibTEPHATUBHbIMK NpU3HaKamu, a
6onee pasHOO6pasHO. ITO HArNAAHO AEMOHCTPUPYIOT pa3paboTaHHble
NCCNesoBaTeNiMA  LUKanbl UMMYHHOCTU MO OTHOLUEHWIO K psAgy
3abonesaHnii. Tak, CTakmeH W JIeBUH [1S YCTaHOBMEHWS TUMOB
YCTOMUYMBOCTM MLIEHULUbl K CTEOMEBOI pXXaBUMHE MNPEeAoXKMAM
cnefyowyto wkany (tab. 1).

AHanormyHas LWwkana 408 OLEHKN .MMMYHHOCTM MLEHNLbl K
6ypoii NUCTOBOI pXXaB4YMHe 6blia npegnoxeHa T.[. CTpaxoBbim,
TONbKO YMCMIO rpajaunii B ero wkane He 7, a 5. AHanoruyHole
rPynnupoOBKM Ha TWMbl peakuun WMEKTCA B OTHOLUEHWM MHOMMX
3aboneBaHnii, BbI3blBAEMbIX Yalle O6AUraTHbIMKU  NapasuTamu
(My4HmcTas poca, MUIABIO BUHOTPada, pak KapTodens, Knuna KanycTbl
naop.).

MHTEHCMBHOCTb NMopaXkeHns

3T0 KONMYECTBEHHble MOKa3aTenn, KOTOpble XapakTepusyloT
CTeneHb BOCMPUMMUMBOCTY COPTOB U rMOPUAOB, O KOTOPOI CyAsT no
YMCNy MOP@KEHHbIX PacTeHW WAM UX OpraHoB, a TakKke Mo
WHTEHCUBHOCTU MPOAB/IEHNA 3a60NeBaHUA Y KaXOOro YYTEHHOro
pacTeHus.

BonesHu, nopaxarolime BCE pPacTeHWe WM 3HAYUTENbHYHO €ro
yacTb (YepHas HOXKa KapTodens, ronoBHeBble GOME3HW 3M1aKOBbIX,
Knna KamycTbl, TPaxeoOMWMKO3bl W [p.), OLEHWBAOT MO uucnay
MOPaXXeHHbIX PacTeHWin 6e3 onpefeneHns WMHTEHCMBHOCTU Pa3BUTUA
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3aboneBaHus. [Mpn 3Tux 6OME3HAX MOPAXKEHWE PacTeHWiA HOCUT
CVUCTEMHbIA XapaKTep.

Tabnuua 1 - Lkana CTakmeHa v J1IeBUHA ANS OLLEHKM TuMa
MMMYHHOCTU

Tun peakummn Ha
XapaKTepucTmKa Tuna nopaxeHus

3apaxeHue

0 HeT nyctyn

0 HeT nycTyn, HO ecTb Mefkue MATHa OTMepLUeli
TKaHW

1 OyeHb  MefnKWe  NyCTynbl,  OKalMIEHHbIE
MepTBOM TKaHbto
MycTynebl CPefHUX W MefKMX pasmepos,

2 pacnofioKeHHbIE B XNOPO3HbLIX WM OTMEpLLMX
OCTPOBKax TKaHu

n MycTynbl cpefHeli BeAMYMHBI B XJIOPO3HbIX
NATHaX, OTMEPLUNX YYaCTKOB HET

4 KpynHble  NyCcTynbl, XMOPO3HbIX MATEH U
OTMepLUei TKaHW OKO/0 NYCTyN HeT

X MycTynbl  pasHbIX  pasMepoB U [pyrue

nokasarenu Tunos ... 1-4

[ns ydyeta ycTOMYMBOCTM K /OKa/IbHbIM 3a60/1€BaHUAM, MW
KOTOpbIX KaXKgoe NATHO, A3Ba, MyCTy/a, 3arHmBatoLwas o6nactb 1 T. M.
BO3HUKAKOT B pe3ynbTaTe MHAMBMAYa/bHOrO 3apaXeHWs, NPUMEHSIOT
WKanbl WM 3TanoHbl. opaxaeMoCTb 0ObIYHO OUEeHMBAOT MO 5-
6annbHOM  lWKane, TMNPUYEM  KaXaomy  6Gany  COOTBETCTBYET
onpedenieHHas CTeneHb pPas3BUTUA  AaHHbIX 60Me3Hell. ITaiOHbI,
XapaKTepu3ytoLLMe UHTEHCUBHOCTb MOPaXXEHWS, COCTaBAAKT B BUfE
rep6apHbiX 06pasLoB WM  PUCYHKOB, OTPAXAKOLMX PasINYHYIO
CNeneHb MOPAKEHUA. YuyeT MOpaKaeMOCTU MpU MOMOLLU 3TaNOHOB
4acTo MPOBOAAT HA OCHOBE YCTaHOB/IEHNS MHTEHCMBHOCTM MOPaXKEHWS
He BCEro pacTeHWsi, a OTAEe/IbHbIX ero OpraHoB WM WX Yactn. Y
pacTeHMii MHOFO /INCTLEB, N aHaiM3 BCex TpebyeT 60nbLMX 3aTpaT
BpeMeHW 1 Tpyda. [Mo3ToMy OrpaHuyMBarOTCs aHaIM30M CPeAHero
o6pa3ua, a B METOAVKE y4eTa 00653aTe/lbHO YKa3blBakOT, Kakne IMCTbA
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MOA/EXaT y4yeTy. Hanpumep, Mpu OLEHKe YCTONUMBOCTM MILEHULbI K

6ypoii  NMCTOBOIA

pPXaBynHe y4eT WHTEHCUBHOCTU

nopakeHnA

NpoBOAAT B (ha3e MOMOYHOW CMenocTu, a Ans cpegHero obpasua
oTOMpatoT 1- 1 2-i INCT KaXXAOro YYTEHHOTO CTebNs.

3€epHOBbIE HA YCTOMYMBOCTb K KOPHEBLIM THUMAM OLEHUBAIOT MO
5-6annbHOl Wkane. B Tabnuue 2 npuBegeHbl NPU3HAKN MOPaXKeHWSs
3EPHOBbLIX YeTbIpbMS BUAAMU KOPHEBbLIX FHWUNeEl, COOTBETCTBYHOLLME
KaXKAoMy 6anny LuKasbl.

Ta6m/|u,a 2 - LLIkana MHTEHCUBHOCTH nopaxXeHnsa 3epHOBbIX
KOPHEBbLIMW THUTAMA

Bann
thy3apro3

Buab! rHnmm

| renbMuHTOCTIOPMO3 |

LIepKOCTIOpen/ies

IMpW3HaKW NOPKEHMS! OTCYTCTBYHOT

ohrobores

1 Ha nepsuyHbIX Ha OCHOBaHMKM Ha OCHOBaHMM Ha ocHOBaHUM
n BTOPUYHbIX CTEOGN WM ero  crebns wwm crTebns n
KOPHAX ~ BWAHbl MOA3EMHOA  4acTi  MepBOM KOPHSAX  BUOHbI
OTAe/bHble BUAHbI Gypble  MeXa0y3/mmn TEMHble
Y4aCTKM Oyporo LUTPUXWM WM Y3KVMe BWAHbI OTAE/bHbIE OAMHOYHbIE
LBeTa nonochl Genecosatble WM LUTPUXU

CBET/NO-
KOpWYHeBbIE NATHA

2 OcHoBaHue Ha OCHOBaHUM  TeMHble OcHoBaHu1e
cTebns  6enecoe cTe6ns n €ro >Ke/ToBaro- cTebns
nnm crierka MOA3eMHOM  4acT  KOpWYHEBble MsTHa 6ypoBatoe c
6ypoe, BUHbI KOPUYHEBblE C APKO  MHOTOYMC/IEHHDI
OT/e/bHble Monochl, BbIPXKEHHOI MU YepHbIMU
KOpHU WM OXBaTblBaOLLME TEMHO  KaiiMoli monocamu n
3HauMTENbHbIE 6onee MOMOBMHbI  OXBATbIBAKOT [0 NATHaMWU, KOpHU
YYacTKM MX  MOBEPXHOCTU MO/MOBMHBI CTEONST  YaCTUYHO
6ypble NOPaXXeHHOro oTMepn

opraHa

3 OcHoBaHue CnnowHoe MATHa OcHoBaHue
CTeb/1A TeMHOe C MobypeHVe MepBOro OKOMbLIOBbIBAOT — CTebna  Gypoe,
repexBaToMm, CTebneBoro n crebenb, B MOKpPbITOe
6onbllas  YacTb MOA3eMHOro cepeguMHe  nNATHA  YIUCTbIM
KOpHE OTMepna  MeXaoy3nuii TKaHb  YaCTUYHO HANIETOM, KOPHW

paspyLLeHa, HarosIoBUHY
cTebenb 0TMep/n
nepeniambIBaeTcs

4 OTcyTCTBME  MPOAYKTUBHBIX ~ CTebneil  npu  HaMMuMM  CMMMTOMOB

COOTBETCTBYHOLLMX Banny 3
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Ha pucyHke 1 pgaHa LWKana OLEHKW CTEMeHW MOpaXKeHms
pacTeHuiA pa3HbIMU BUAAMU TPUOOB, BbI3bIBAKOLLMX KOPHEBLIE THUIN,
a Ha pucyHkax 2-3 — LUKa/bl 471 OLEHKM CTEMeHU MOPaXKeHUs
3/1aKOBbIX 38PHOBbIX MYyYHUCTOIA POCOWA, PXKaBYMHOR 1 CENTOPUO30M.

1 2 3 4 (Baw) 1 2 3 4Bavb) 1 2 3 4 (Bavbl)

PI/IcyHOK 1—Tvnbl NpoAB/EHNA U LWKa/ibl OLEHKW CTENEHNU
NnopaXKeHns paCTEHVII\/‘I PasHbIMN BUAaMUN Fpl/l608, BbI3bIBalOLNX
KOPHEBbIE THU/TN

PUCyHoOK 2 - LLIKa/sia OLieHKU CTEMEHN MOPaXKEHUs INCTLEB U
NINCTOBBIX BflarauLLy 31aKkoB My4YHUCTOIN pocoi, %
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25 50 1 5 10 25 50
JincTan Konoc CTebenb
PI/IcyHOK 3 - LWkanbl ona  OUeHKN NOopaXkeHna 3epHOBbIX
KynbTyp CENTOPMO30M, %

YyeTnopaxeHus pacTeHuii  60ONe3HSAMWM  OCYLLECTBASIOT
BU3yaNibHO 1 06pabaTbiBalOT CTaTUCTUYECKN. [pyn BU3yanbHOM Yy4eTe
nccnefoBaTe/ls  OCMATPMBAeT OLEHMBAEMble PacTeEHWs U cpasy
NpoCTaBAAeT MPOLEHT NOPaXXeHNs uam 6ann (r).

Mpy cTaTUCTMYECKOM YuyeTe OLEHMBAIOT MO 6annam Kaxpgoe
YUTEHHOE pacTeHWe WM ero opraH, a 3atem no ¢opmyne (1)
paccuUnTLIBAKOT CPeAHMIA NoKasaTelb Pa3BUTUS GONE3HU:

(/me*)s 100

P~ ne (D
rge: P— passuTne 60ne3Hu;
r-b — CyMMa Mpou3BefeHW A  uucna  pacTeHUin  Ha

COOTBETCTBYIOLLMIA UM 6ann;
n — 06LLee YMC/O0 YUTEHHbIX PacTeHUIA;
e — BbICLUMIA 6ann NPUMEHSAEMON LIKasbI.

BblHOCMBOCTb

CyLLEeCTBEHHbIM MOKa3aTesneM YCTONYMBOCTU COPTOB MOXKET BObITb
N YPOXKANHOCTb OLEHMBAEMbIX PacTeHWi B YC/IOBUAX PasBUTMS Ha
HUX  60ne3Hn. TM03TOMY  BbIHOC/MBOCTb  CUMATAKOT  BaXKHbIM
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nokasatenem  yCTOWYMBOCTM  pacTeHwit.  [na  BbiABAEHWS
BbIHOC/IMBOCTW HEOBXOAMMO MOACUNUTATb YPOXKAMHOCTL M3y4YaeMoro
copTa Ha WCKYCCTBEHHOM WH(EKLMOHHOM (hOHe M 6e3 Hero npwu
MpoYMX OAMHAKOBbLIX YCNOBMAX OKpyXawlieir cpegpl. Yacto
BbIHOCNMBOCTb  MPUXOAMTCA  YuuTbiBATb MPU  OTCYTCTBMM  Ha
pacTeHMAX YETKUX CUMMTOMOB 3ab0neBaHus, KOTOPOE BNOCNeACTBUM
CKa3blBAeTCA Ha ero ypoXKaiHoCTuW, HanpumMep, LLYna0CTb 3epPHOBOK U
OTCYTCTBME MX B  HEKOTOPbIX KOMOCKAaX MpW  FOMOBHEBbIX
3a60/1€BaHUAX, KOPHEBbIX THWUAAX, YacTUYHOe YBAJaHWe Wu
yCblXaHue BETBENA 1 T. .

MeTogbl ydyeTa  YCTOMUMBOCTM K  BUPYCHbIM U
6akTepunasibHbIM 60/1€3HAM

Mpy oOueHKe YCTOMYMBOCTA pacTeHUn K BUPYCHbIM U
6akTepuanbHbIM 60/1e3HAM YacTO MPUXOAUTCA NpMberaTb He TOMBKO K
BMU3yasibHOMY, HO U K 60/1ee TOHKUM W C/IOXHbLIM MEeTOAaM OLEHKU
nopaxaemocT. JTO CBA3aHO C OCO6GEHHOCTAMK NaToMOrMYecKoro
npouecca npu Bupo3ax M GakTepuosax: BM3yaslbHO Habnogaemble
CUMMTOMbI MOSABAAKTCA AaNEKO HE Ha HavanbHbIX 3Tanax npowecca
3apaXkeHus.

OfHako BM3YyaslbHYH OLEHKY Heo6X0AyMO NPOBOAWUTL TO/bKO
MpM  HaIMYMK  YeTKO MPOSBAAIOLLMXCS CUMMMTOMOB, MNPUCYLLKX
onpeseneHHoMy 3abonesaHuto. Kpome TOro, uccnefosatefb JO/MKEH
NpeaBvAeTb MX BO3MOXHbIE U3MEHEHWS NOJ BAVUSHUEM MEHSAIOLLMXCS
YCNOBWA BHeLLHe cpedbl. BusyanbHO HabnopaeMble CUMNTOMbI
HEKOTOPbIX BMPYCHbIX 3a60/MeBaHN O4eHb CXOAHbI C NpU3HaKaMu
HEUMH(EKUMNOHHbIX  GOMe3Heil,  CBA3AHHbIX C  HapyLUEeHWUAMM
MWUHepanbHOro MUTaHua pacTeHuii. Bce aTo BbIHYXAaeT npuberatb K
OpyrvM MeTofZaMm [AMarHocTuKu 3aboneBaHMs, KOTOpble [AeTasnbHO
onucaHbl B Kypcax «O6uwas uTtonatonorms», «Bupyconorus» u
«MwuKpobronoruns».

MeToj BMPYCHbIX BK/OUEHWUI A OCHOBaH Ha CMOCOGHOCTM pafa
BMPYCOB 00pa30BbIBaTb B PACTUTE/NbHbIX TKAHAX KPUCTa/bl, KOTOPbIE
MOXHO Habno4aTh C MOMOLLbIO CBETOBOrO MUKPOCKONa.

MeTo, 3MeKTPOHHOW MWKPOCKONWM MNO3BONAET YBUAETb B
3apPaXEHHOM pAaCTeHUU BUPYCHble YacTuubl M MO UX (opMe K
pasmepaMm [AMarHoCTMpoBaTb HaJMuMe KOHKPETHOro BUPYCHOIO
3a6051eBaHus.

MeTO4 WHAWMKATOPHbIX pacTeHWIA OCHOBaH Ha CBOWCTBe
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HEKOTOPbIX PacTeHWIl pearMpoBaTb Ha 3apaKeHue OnpeAeneHHbIMU
BYpYCaMM KOMIM/IEKCOM MaTo/IorMYeckuX MpoLeccos, NPUBOAALLNX K
MOSIBNIEHNIO CTPOrO CNELUMUYHBIX HEKPOTUYECKMX NATEH.

MeTog nuTaTenbHbIX Cpej WCNOMb3yT AAA MAeHTUDMKALMK
MMEHHO Tex BWAOB 6akTepuii, KOTOpble BbI3BanM 3apaxeHue. Ha
CTEpUNbHbIE  arapu3oBaHHble  Cpedbl  BbICEBAOT  GakTepuu,
BblJENEHHbIE W3 MOPa&XEHHbIX PacTUTE/bHbIX TKaHel u nocne
NOABMAEHNS  KOMOHWIA  (DUMKCMPYIOT  MHOTOYMCAEHHblE  MPU3HAKMK,
npucyLLMe KOHKPeTHOMY GaKTepuasbHOMY naToreHy (xapakTep pocrta
KOMOHWIA, UX LBET, KOHCUCTEHLMIO, GUOXMMUYECKIE OCOBEHHOCTN).

Ceponormyeckuii  mMetTog — Haubonee TOYHBIA U ObICTPbINA
crnoco6 onpegeneHns BUPYCHbIX W 6GakTepuanbHbiX 60e3Hel,
NPOTEKaLWMX B CKPbITOA opme. OH OCHOBaH Ha aHTUTEHHbIX
cBoiicTBax BO30OyauTeneil 60nesHeili: npu BBEAEHWUM B KPOBb
XVUBOTHOrO 6eNnKoB BMPYCOB WAM YUCTbIX KynbTyp 6GakTepuii B Heii
nosBNATCA (KaK 0TBeTHas peakuus) cneLmduyHble aHTUTENa.

Ceponorvyeckuii MeTO4 MWMeEEeT HECKO/bKO MOoAuthuKauuii:
KanenbHbli MeTon; MeTOZ [ABONHON Auddy3un B arapoBoM rene;
NMMYHO(epMeHTHbI aHanns (MDA).

JlabopaTtopHas pa6oTta Ne 1
OLEHKA 3EPHOBbBIX KY/IbTYP HA YCTONUYMBOCTb K
BONNIE3HAM

3agaHue 1. NpoBecTn OLEHKY pa3/inyHbIX COPTOB MLUEHWLb! Ha
YCTONYMBOCTb K 6YpOli pXKaBuMHE MO CTEMEHU MOPaXKEHWUS U CTENEHU
MMMYHHOCTM c 1CNoMb30BaHNEM COOTBETCTBYIOLLEN
KOMOVMHMPOBaHHOI Wwkansl T.[. CTpaxosa.

MaTepuansl u o6opysosaHue. [epbapHblii MaTepuan wumm
CBeXWI CcOOpP NWUCTbEB PasfiMuHbIX COPTOB MLUEHWLbI, LUKana
MMMYHHOCTM CTpaxosa.

MeTognKa BbINONHEHUA pabo T bl

[nsa ogHOBPEMEHHOro onpejeneHns CTeneHn YCTONYMBOCTM ©
WHTEHCUBHOCTM  nopaxeHus  T.[. CTpaxoBbiM  Mpea/oxeHa
KOMOMHMpOBaHHaA LiKana, KoOTopas COCTOMT W3 [ABYX u4acTeii:
ONMCaHWs MPU3HAKOB, XapakTepusylolmX LUMpoBble MoKasaTenu
TUNOB UMMYHHOCTU 1 6anna UMMyHHocTu (Tab. 3).
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Tabnuua 3 - KoMOGMHMPOBaHHAs LUKana ONPeAeNieHnst CTEMeHM
YCTOYMBOCTU M UHTEHCMBHOCTY NopaxeHus no T.[. CTpaxoBy

0O603HaveHne
MMMYHHOCTM
0

[MonHoe

OnvcaHne NPU3HaKOB, XapaKTepU3yHoLLMX Ldposble
nokasaTenu TUNoB MMMyHHocTu (o T.[. CTpaxosy)
OTCyTCTBME NPU3HAKOB WMMMYHHOCTW. yCTynbl PXaBymHbl
KpynHble, 6apxaTuCTble, J/IErkO MOPOLLALLMECS, XOPOLLO
packpblBatOTCA MpK  CO3pPeBaHUW. INuAepMuc nucTa npu
CO3peBaHWK NyCTY/N NErko PaspblBaeTcsi U 06bIYHO XOPOLLIO
3aMeTeH N0 Kpasam MycTyn B BuAe MPO3pauHbIX M/IEHOK.
Ob6ecLBeurBaHyie TKaHN BOKPYT MYCTy/ 06bIYHO OTCYTCTBYET.

BocnpurmumBble copTa.

MycTynbl MenbYe, 4YeM B Npefblaylliem Tume, Hepeako
cobpaHbl  rpynnamu.  BOMBLWMHCTBO  MyCTyn  0BbIYHO
BCKPbIBAETCA, & 4acTb MyCTyn He B COCTOSHWM MpoOpBaTb
anugepmnc. B MecTax cKomneHWss MycTyn TKaHb /McTa
obecLiBeurBaeTcs (X/I0POTUYECKME 30HbI B MECTaX CKOM/IEHNS
nycryn).

CopTa Hwxe cpegHeli yCToRYMBOCTM

MycTynbl Mefkue, paccesiHHble MO MOBEPXHOCTU JnCTa.
HekoTopble ~ MycTynbl — BCKpbIBAIOTCH,  Apyrve ke
(601bLUMHCTBO) He MOryT MpopBaTb anuaepMuc. Bokpyr
MyCTyn XOPOWO 3aMeTHbl OBbIMHO  OKPYr/ble  30HbI
06ecLBEeYEHHOI YacTu nncTa.

CopTa cpefHeii ycToinumBocTy.

MycTynbl 04eHb MeNKWe, paccesHHble N0 NOBEPXHOCTU NNCTa
(kak B npegplgyliemM TUMe), HO, Kak MpaBWno, faxe He
BCKPbIBAIOTCA W YPeocrnopbl B HWX 4acTO HeAOpasBuUTHI.
Hapsgy C HefopassuTbIMKM NYCTYNaMW, CKPbITBIMWA B TKaHM
NINCTa, VMEKTCA PasHOW (IopMbl 1 BENMUMHBI CBET/bIE NATHA
(mecTa BHegpeHus rpuba). Bokpyr HefopasBUTbIX NyCTyn B
MecTax 3apaXeHWs XOpOLO 3aMeTHbl 30Hbl CBET/ION MW
CBET/I0-)KENTON TKaHW UCTa (HEKPO3bl).

YcToitumBble copTa.

MonHoe oTcyTCcTBME MycTyn rpuba. Mecta 3apaxeHus
06HapyXMBatOTCA  /MWb N0 MENKUM  06ecLBeYeHHbIM
yyacTkam nmucTa (Menkas TOYeYHOCTb, SIB/IEHWE X/IOPO30B U
HEKpo30B). Bbicwmidi TN UMMYHHOCTW. Hekposbl  MOryT
BOBCE OTCYTCTBOBaTb. BbICOKOYCTOWUMBbIE — (MMMYHHbIE)
copTa.

OTCYTCTBME UMMyHUTETA K OYpoil  paBunHe
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0603HavaeTca ungpoii 0. Bbiclias cTeneHb MMMYHUTETa NPOABAAETCS
B BUWAE MENKMX CBET/bIX MATEH WAN HEKPO30B, PACCEAHHbLIX MO
NNCTOBONM NNacTMHKe. Takas CTeneHb WMMYHHOCTM 0603HayaeTcs
umdpoin 4. Mexay 3TMMu ABYMS BapuMaHTaMu pacrnofiaratoTcs IMCTbA
C pa3NNyHOW rpagauvein umMyHuTeTa, o603Hauaemble Luppamun 1,2,3.
Mpn  3atom, YeM Bblle WMMYHUTET, Tem 6o0nble UuUdpa,
oTpaxatwllas 3To CBOWCTBO. LLIkana WMMYHHOCTM MOXET O6bITb
MCNoMb30BaHa NPW OLEHKe COPTOB MLUEHMLUbI Ha YCTOMYMBOCTbL K
pXaBuvHe, [ANA y4veTa W3MEHeHWii COpTOBOr0 MMMyHUTETA MpU
CeNeKLMOHHOW paboTe, a TakkKe Npu OLEHKe BAUAHMA NPUPOLHbLIX
YCNOBUIA W arpoTexHWYecknx (PaKTOpoB Ha W3MeHeHMe XapakTepa
nopaxaemoe™ pacTeHWii pXaBUMHON. 3Ta LiKana OCHOBaHa Ha
KayeCTBEHHbIX PasMunax, MO3ITOMY B Heli HE YUUTbIBAETCH 4MC/O
nycTyn Ha nucTe. [na 3TOM LEenn CAyXUT LUKana nopaxeHus Mo
CTeneHu MopPakeHHOCTU U N0 CTENEeHU MMMYHHOCTU (Tab. 4).

MepBbIli pag LMGp NOA LWKan0i 0603Ha4aeT YCMOBHYIO CTEMNeHb
MOpaXeHUs NINCTbEB PXXaBUMHOW B MpOLEHTax, a BTOpPOW -
LeliCTBUTENbHYIO  MoWadb, MOKPbITY nycTynamu. [MpuHumas
MaKcMMasibHoe nopaxeHue 3a 100% (Npu akTUYecKon 3aHATOCTM
nycTynamu pxasuuHbl 40% nnowagn nucta), MOXHO YC/IOBHbIMU
uMpaMn BblpasUTb W OCTaslbHblE MOKasaTesn CTEereHn MOKPbITUS
nycTynamu IMCTOBOW NAACTUHKW. 3TU uudpbl CTOAT B NEPBOM pagy
nof, wkanoii. CTeneHb NOPaXEHWUA ONPefenatoT He NyTem MoacuyeTa
MycTyn, a NyTeM CPaBHEHWUS MOPAXEHWA NUCTa C TEM WAN WHBIM,
60nee NOAXOAALLMM AN [LAHHOTO Cyyas, noKasaTeneM LUKanbl.

CTeneHb MOPaXXeHHOCTW W UMMYHHOCTM 0603HavaeTcs B Buie
4pobu: B uyuciuTene MULLETCA  MoKasaTe/lb  MMMYHHOCTW, B
3HameHaTefle - MOPaXKEHHOCTb. Tak, Hanpumep, npu aHanuse 100
NUCTLEB COPTa MNLUEHNLbI MOMTyYeHbl Cnefytowne pesynbTartbl (Tab. 4).

Pacuet BegeTcs no hopmyne (A x B),

rae A - 6ann vnm % nNoBpexaeHuns;

B - uucno 60MbHBIX NMCTbEB C COOTBETCTBYHOLLEN UM
CTEMNEeHbLH.
CpegHuii 6ann uMmyHHocTU (BW):

Bu= (0x0)+( 1x 10)+(2x 10)+(3x30)+(4x50): 10= 3,2.
AHaNorn4yHo PacCHNTbIBAETCA CpeAHAA CTEMEHb MOPaXKEHHOCTU.
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XapakTepucTunka obpasiia no CTeneHn UMMYHHOCTU U NOPaXEHHOCTH
paBHa 3,2, YTO COOTBETCTBYET YCTONYMBOMY COpPTY.

Tabnuua 4 - Y4eT nopaxeHns MLLeHnLbl 6ypoil NNCToBOM
P>XaBUYMHOI MO CTENEHN MOPXXEHHOCTH U MO CTEMEHWN MMMYHHOCTM

Copr, Kon-Bo B TOM uncne 60/bHbIX TUCTLEB Xapak-
obpa-  aHanu3u- TepHo-
3el pyembIx Co cTeneHblo Co cTeneHblo TVKa
NCTbER UMMYHHOCTI, 6ann nopaxxeHHoCTH, % o6pasta
(wm) 0 1 2 3 4 5 10 25 45 65 100
U
Ne 15 100 0 10 10 30 50 70 20 10 O O O 9

3agaHue 2. VI3yuyuTb BAUSHUE HArpy3KuW Crop Ha O4HO 3epHO Ha
KOMMYECTBO 3apaXKeHHbIX FOI0BHEN MPOPOCTKOB Pas3/MyHbIX COPTOB
0BcCa.

MaTepuansl n o6opyaoBaHue

MWuKpOCKONbI, NpefMeTHble U MOKPOBHble CTekna. OKynsapHble
MUKPOMeTPbI. Mpo6upKn NPOCTbie U LEHTPUDYIKHbIE, Yalku [MeTpu ¢
YBN@OKHEHHbIM, MeckoM. LleHTpudyra. Konba ¢ Bogoi, Konbbl ¢
3acnopeHHbiMn cemeHamu (0,1; 0,01), nuneTku. Pa3bopHble [OCKM,
wnatenu. Kpacutenu: metuneHosas CuHb, pogammH C8. BHOKCbI C
70%-HbIM CNIVPTOM.

MeToanKa BbINONHEHNA PaboT bl

[ns 3acnopeHus cemsH pasNnyHbIX NO YCTOWYMBOCTW COPTOB
rofioBHN osca B Konuuectee 1% u 0,1% OT Beca cemaH 3anMBaloT
Bogoii M3 pacueta 200 cm3 Ha 1 Kr cemsH. OTON cycneH3ueld
3aMaymnBaloT ceMeHa Ha 24 yaca. Bofa BnMTbIBaeTCA cemMeHaMun Mpu
X HabyxaHuu, W Cnopbl MNonagatT nof MAeHKM B 06ONbLIOM
KONNYeCcTBe, YeM MNPW 3acropeHnn cyxumu criopamu. llocne 3toro
CemMeHa BbICeBatoT B Yalliku [MeTpy BO BNaXHbIA necok (no 50 cemsH).
Ualiku lMeTpn nomeliatoT B TepmocTarte npu Temneparype 17-18°C.
Korga scxogbl gocturatoT 0,5-1,0 ¢M CHATb KOMeonTu/e C KaxKaoro
BapuaHTa B OTAeNbHble 61OKCbl € 70%-HbIM  cnupTom. [ns
onpefenieHns 3apaXeHHbIX BO30yAWTEeNeM KOMEONTU/e 3aKpbiBaloT
MOKPOBHbLIM CTEK/IOM W MPOCMATPMBAIOT MOL MMWKPOCKOMom. B
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3apPKEHHbIX KOMEONTUNE BUAHbI TU(bI  WHTEHCUBHOW CUHER Waw
PO30BOI OKpacku. Pe3ynbTaThbl NofcyeTa 3aHOCATCS B Tabnmuy 5.

Tab6numua 5 - BansHne BeNMYMHBI MHAEKLMOHHON HAarpysku Ha
3apaXKEHHOCTb CEMSIH OBCA X/TaMUZOCTNOPaMy FOfI0BHU

CreneHb Konunuectso M3 Hux ¢ MpoueHT
3acrnopeHus npocmaTpuBaembIX MULENeM 3apaXXeHHOCTH Mo
CeMsH B COpTOB OBCa roNoBHW Mo coptam
MpoLeHTax oT UX copTam
Beca
0,01
01
10

TaKuM e MeToIOM MOXHO MPOBECTM OLEHKY COPTOB Npoca Ha
YCTOMUMBOCTb K FONIOBHE.

ﬂ§6opaTopHaﬂ pa6oTta Ne 2
OLUEHKA YCTONYNBOCTW 3EPHOBbBIX KYJIbTYP K

BPEOUTENAM
Y 3epHOBbLIX KyNbTyp B XOfe A/MTENbHOMW, eCTECTBEHHON, a
3aTeM LieNIeHanpaBieHHOM cenexumu cthopmmpoBanach
cneyuguyeckas (hYHKLMOHa/IbHas opraHusauus

MMMYHOTEHETUYECKO CUCTEMbI, B KOTOPON B KauyeCcTBe [/1aBHbIX
MEXaHU3MOB,  OFpPaHUYMBAKOLWMX  KU3HEAEATENIbHOCTb  BPEAHbIX
OpraHn3MoB, Hambosnbluee 3HAYeHWe KMEKT  apXWUTEKTOHMKa
pacTeHuidi U mux MophoPun3noNOorMyecKne CBONCTBA. ITWU CBOWCTBA
pacTeHMA B OCHOBHOM  OMPeAenstoTcs  MOPKOIOrMYECKMM,
aTpenTMYeCKMM, POCTOBLIM, OPraHOTEHETUYECKMM U UHTUOBUTOPHLIM
6apbepaMn  MMMYHOTEHETUYECKOI CUCTEMbl 371akoB. MeHbluee
3HA4YEHUE MMEIT MEeXaHU3Mbl (PM3MONOTMYECKOTO N OKCUAATMBHOIO
6apbepoB, MOCKO/bKY WX UMMYHONOrMYECKNe (YHKLUM Yalle BCEro
peanu3yloTCs Yy 3/1aKOB Ha paHHUX 3Tanax opraHoreHesa. Cpegu
(h13r0nornyeckn aKTUBHbIX BelLlecTB HanbonbLLee
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MMMYHONOTMYECKOe  3HAYeHWe WMeT  (naBoHoMAbl, B  T..
6eH30KCa30NMHOHLI - MBOA un  ero arnmkoH AVMBOA,
Hecreunguueckne  (YHKUMM  KOTOPbIX  Hanpas/ieHbl  MPOTWB
He61aronpUATHLIX BUOTUYECKNX 1 aBUOTUYECKNX (haKTOPOB.

Cpegu BpeguTeneid 3epHOBbIX Ky/bTyp Haubonee BpeAOHOCHBI
COCyLUMe, CKpbITHOCTEONeBble uToarn, M3 KOTOPbIX MOXHO
BbIAENIMTb  OCHOBHbIE TPYMMbl, OTAMYaOLLMECH CMeLUPUYECKOl
OpPraHOTPONHOCTLIO. ITO BUAbI, NUTAIOLLMECA MEPUCTEMATUYECKUMMN
TKaHAMU  (LUBEACKME MYyXW, TEeCCeHCKas Myxa W [Apyrue Buipl
3M1aKOBbIX MyX, TNeid); BuUAbl, MuTaloWmMecs CHOpMUPOBABLUMMUCS
penpoayKTUBHbLIMK OpraHamu (BpefHas uyepenailka W gpyrue BuAbl
XNMEOHbIX  KIOMOB); HAaUMEHbLIYKD MO0  YUCAEHHOCTU  rpynny
COCTaBMAT  BUAbl, MUTAIOWMECS  HA  CHOPMUPOBABLUMXCA
BereTaTuBHbIX opraHax (MbsBULA, MUNUMLLLUKN).

MeToabl U3yUYeHWs 1 OLLeHKM YCTONYMBOCTU OCHOBbIBAIOTCA Ha
3HaHWM 6GMONOrMYECKMX OCOBEHHOCTEA WM MOBEAEHYECKMX peakuuii
TOFO WM WHOTO BpPeauTensi; OCOGEHHOCTEA pocTa U pa3BUTUMA
PacTeHWA N WX PeaKTMBHOCTM Ha MOBPEXEHMe;, B3aMMOCBA3el
pacTeHWii 1 ¢uTodaros B ONpeseneHHbIX 3KOIOTMYECKNX YCOBUAX.

LLIBegckme myxu

3epHOBbIe KyNbTYpbl MOBPEXJAl0T ABa BUAA LUBEACKUX MYX -
oBcAHasA (Oscivvlla frit L.) n aumeHHas (Oscinclin pusilla Meig.).
OBcaHas Myxa rurpodunbHa n 6onee BpefoOHOCHA B paiioHax
BO3feNbiBaHUA XNe6HbIX 3M1aKOB C BM&XHbIM  KAMmaToMm. OHa
pa3BMBAETCA Ha OBCe, PXXW, MLIeHULE, SYMEHE U KYKYpYy3e. AumeHHas
Myxa 6onee Tennono6uBa, MNO3TOMY 30HA €e PacnpoCTpaHeHus
HaxXOAWTCA HOXXHee, B paiioHax C 3acyLUIMBbIM KAMMATOM.

OHa saBnseTca 0onee Y3KUM onuradarom, npeanoynTaeTt
AUYMEHb, HO XXUBET U Ha APYruX 3epHOBbIX KyNbTypax, KPOMe OBCa.
BmecTe ¢ Tem, B HEKOTOPbIX paioHax cTpaHbl, B T.4. Ha CeBepo-
3anage P®, o6a Buga Myx BCTpe4akoTca COBMECTHO.

3MMYIOT B3pOC/ble SIMYUHKM B CTEBNAX 03UMbIX KYNbTYp U
OVKMX 3naKoB. MaoCHeXHbIi MOKPOB M TeMMepaTypa HUDKE MUHYC
30°C - (aKTOpbl CHWKEHWUS YUCMIEHHOCTU 3UMYIOLLUX HACEKOMBbIX.
BecHoli MMUNHKK, He NpPUCTYyNas K MMTaHWio, OKYK/INBAKOTCS.

Hauano BbineTa nepBOM reHepauuu LUBEACKMX MyX B
JleHnHrpagckoin o6nactn 12-13 mioHs, B MOCKOBCKOI o6nactu - 3-18
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mas, B KpacHo4apCKoM Kpae - BO BTOPOI NOMOBMHE anpens - Havane
mas. Myxu pononHuTenbHo nutaroTed 10-14 fgHeid HeKTapom u
MblNbLONA LIBETOB, MacoKol Tpas. LLIBeAcKMe MyXu NpenMyLLecTBEHHO
OTKNafplBaloT Alilla Ha MONOfble pacTeHWs, UMetoLime He Gonee 2-3
nucTbeB. Haubonee npegnoyvtaeMble MecTa OTKNALKW AUL, —4yacTu
pacTeHuii, 6AM3KO pPacnofiokKeHHble K KOHYCy HapacTaHus —
KONeonTune W BRaraavwe mnepsoro nucta. B goxanveyw u
NPOXNafHYo MOrogy MyXu OTKNafblBaloT AiLa B 60Mee 3aluLeHHbIX
MecTax - Ha CTebaM y MNOBEPXHOCTWM MOYBbI WM HA TOYBY.
3BOJIIOUMOHHO  CIOXKWMAaCh [0BOMbHO CTporasg MpuMypoYeHHOCTb
JIMYMHOK K MUTaHWIO TKaHAMW 30HbI KOHyCa HapacTaHus nobera B
LeHTpax (OpPMMPOBAHUA anuKaibHON (BEPXYLUEYHOR) MEpPUCTEMBI.
Ycnosus 4na 3aBeplleHVs UMKNa nNuTalolleiics (asbl BpeauTens
CO34al0TCA  TOMbKO MNpW  CTPOroii CMHXPOHM3AUMW B PasBUTUU
NVYMHOK W MOBPeXAaeMblX WMW OpraHoB pacTeHWid. JIMUUHKK
[LO/MKHbI NPOHWKHYTL B MOGEr Ha paHHKX 3Tanax opraHoreHesa, Korga
POCTOBblE M OpraHoo6pasoBaTesibHble MPOLECChl  3amef/ieHbl, a
nuTaTe/IbHble BELLeCTBA B HUX MPeVMMYLLECTBEHHO HAXOAATCA B
NpocTbIX (hopmax. JIMUMHKA, BHEAPAACH B PaCTEHUe, NPOXOAUT Yepes
Blaranuiia 2-x u 6osnee NUCTLEB M Yepes cnabo copmrpoBaBLLMECs
NNCTbA, obneraloLine KOHyC HapacTaHus. [MoTpebneHve ANYUHKOMN
COOCTBEHHO anuKanbHOW MepucTeMbl OTMEYaeTcsa TO/bKO B Havane
nuTaHus. Bce ocTanbHoOe Bpems NMUYMHKA MUTAETCA HECKONbKO Bbllle
KOHyCa HapacTaHMs W UCMOoJib3yeT B MNULLY 3a4yaTO4Hble JINCTbA.
OcBOeHMEe pacTWTeNbHbIX TKaHE Kak cpedbl 06WTaHMA CTano
BO3MOXXHbIM C Pa3BUTUEM Y JIMYMHOK BHEKMLLIEYHOIO MULLEBapeHUs
npyv  MOMOWM (HEPMEHTOB, BbILENIAEMbIX C/IIOHHBIMU  Kenesamu.
BblfeneHne nuLieBapuTeNibHbIX ()epMEeHTOB MPUBOAUT K O6LLMPHOMY
NN3NCY KNEeTOK W TKaHeli B 30He NUTaHWs, B pesy/ibTate (hopMupyeTcs
TaK HasblBaeMas (DM3MONOrMyecKas Karcyna, Kotopasa ctabunmsmpyer
YCNOBUS  XW3HW JIMYUMHKU BHYTpU CTebna. [uuieBapuTesibHbIe
(hepMeHTbI MPUOCTAHABMMBAIOT POCT W PasBUTME PACTEHUSA, 4TO
Cnoco6CTBYeT HOPMa/IbHOMY 3aBEpLUEHUIO Pa3BUTUSA NINYMHKU U ee
OKYKNMBaHWIO B OTMupaioleM cTebne. B cnyyae cosnageHus
yA3BMMON  (pa3bl pacTeHMss W arpeccuBHOl  (hasbl BpeLUTENS
MPOMCXOAMUT MOSIHOE paspyLUeHNe KOHyCa HapacTaHus BHYTpU CTebns.
BHellHee nposBfeHVe MOBPEXAEHUA - YCblXaHWe LeHTPasibHOro
nucta. Mpu 6Gonee no3gHEM MPOHWKHOBEHWW AWUYMHKN LUBEACKOM
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MYXM K KOHYCY HapacTaHusi, KOrja OH Y)Xe pa3poccsi U npoLues
nepBeble aTanbl guddepeHunanmn, HabnogaeTca 4yacTUYHOE YHUWY-
TOXEHWE TOYKW pocTa. MOoBpexAeHHble pacTeHUs B JaHHOM clyyae
(hOpMUPYIOT  HEMOMHBIA, YacTo AedOPMMPOBAHHbLIA  KOMOC WK
METESIKY.

Peakuns pacTeHWin Ha MoBpexfaeHue cTebneil  LIBEACKON
MYXOI 3aBMCUT OT MX BO3pacTa. YUem MOMOXE pacTeHue, TeM OHO
60n1ee YyBCTBUTE/ILHO K MOBPeXAeHWIO. Mpy NOBPeXAeHWN rNaBHOro
cTebnn MONMoAoe pacTeHvWe norubaetT UAM CHUXaeT ypoxain 6onee
yem Ha 50%, ymeHbLUasA KO/NYECTBO 3epeH B Kosioce Ha 36-66,9%.
MoBpexaeHne 6OKOBbIX CTebneli He BbI3bIBAET PE3KMX NOTEPb
ypoxas. CuuTtaroT, 4yto rnbens go 40% noproHa (HENPOLYKTUBHbLIX
cTebneii) He MpuuMHAET Bpesa. Uem paHblue nornbaeT MoOAroH, Tem
6onblle nuTaTeNbHbIX BewecTs W Bnar OyAeT UCNo/b30BaHO
OCTaBWMMMUCA CTE6NAMU. JINUMHKW JIETHEro MOKoneHna O. pusilla
pa3BuMBalOTCH B CTe6MSAX MOATrOHA KyNbTYPHbIX PacTEHWU U AMKUX
3M1aK0B, a O.frit - B KOJIOCKax 0BCa Y AYMEHS, re IMYNHKN NUTAKTCA
3HOOCMEPMOM U 3apOAblLLeM 3epHa, CTAHOBALWMMCH LYMIbIM K
MOMEHTY OKYK/MBaHWS BpeauTens. B 3aBMCMMOCTM OT  30HbI
LUBEACKME MYXU AalOT OT 2 0 5 NOKO/eHWiA B rog.

Begywymu gaktopamy YCTONUMBOCTU KOMOCOBbIX 3€PHOBbIX
KyNbTYp K LUBEACKMM MyxaM SBASIOTCA pasHas CcrnocobHOCTb Bblibopa
MMV KOPMOBbIX pacTeHWid B Nepuog OTKNaAKM aul, HebnaronpusaTHoe
BO3JEWCTBME pacTeHWA Ha BpeauTenel, KOTOPOEe OrpaHWynMBaeT
BbIXXMBAEMOCTb JIMUMHOK, CHWMXKAeT WX pa3Mepbl, maccy W gpyrue
nokasatenu  (U3MONOrMYECKOr0 COCTOSAHMA  OCObGell, a TaKke
CMOCOGHOCTb  OTAE/bHLIX 00pasLoB K ObICTPOMY (OPMUPOBaHMIO
HOBbIX NPOAYKTUBHbIX NOGEroB B3aMeH MOrnobLUmX.

MexaH13Mbl YyCTONYNBOCTM

OpraHoreHeTM4eckmin - 6apbep. YCKOPeHHOe MNpoXoXAeHue
COMPSYKEHHBIX C BUAAMMW BpeLuTeNield 3TanoB opraHoreHesa pacTeHui.
Mpn paHHeM MoceBe APOBbIX 3ePHOBbLIX KYNbTYP BCXO4bl YCMEBAOT
MPONTK KpuTndeckyto tasy (2-3 nmcra) A0 Havana MacCcoBOrO eTa
MyX. [OCKONbKY caMKv OTKNaAbIBAKOT AliLa He Ha rNaBHbIA cTebenb, a
Ha OOKOBble, BPEfOHOCHOCTb MYyX B 3TOM C/y4yae 3HAUMTENbHO
CHKAETCH, UYTO B MeHblUeli CTeneHM CKasblBaeTcs Ha 06Lem
COCTOSIHWM PacTEHUIA.
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PocToBoli 6apbep. BbICTpbIi pOCT PacTEHUA C MHTEHCKBHbLIM
pa3BopauvBaHMeM nMCTbeB. CaMKM MNPegnounTatoT OTKIafblBaTbh
Afua Ha Mef/IeHHO pacTyLue YacTu pacTeHuid. Mpu oTKNagke auL Ha
OblCTPOpaCTyLLMe 4YacTU pacTeHWiA OHM 3a nepuof WHKybauum
OTTECHAIOTCA OT 30Hbl KOHyCa HapaCTaHus Ha 3HayuTe/lbHoe
paccTosHue, MpU 3TOM OTPOAMBLUMECS JIMYMHKU  BbIHYX[EHbI
nuTatbCs  ANDMHEPEHLMPOBAHHLIMWN  TKaHAMK  (He61aronpuATHbINA
KOpPM) Y)Xe  pa3BepHYBLUMXCA  NNCTbEB, 4YTO  OTPULATENIbHO
CKa3blBaeTCA Ha MX (PU3MOMOrMYECKOM COCTOSIHMKU. YacTb ANYMHOK
npy 3TOM NOrmMbaeT, YacTb HE MPOXOAMT NOSTHOTO LMK/IA Pa3BUTMS.

Mopdonorunyeckmin 6apbep. COMKHyTas NpsaMocTosyas opma
KycTa C MNpOAYKTMBHOW KYCTUCTOCTblO He 6onee 3,2. [n0THO
npunerawwme K CcTebA0 AUCTOBble BRaranuwia, CcosgaroLime
npAMoCToAuy0 (hOpMy KyCTa, He NPUBMEKAOT BpeauTenein ans
OTKNagKn auu,. Passanmctas hopma KycTa ¢ KOPOTKAMU SINCTOBLIMY
Bnaranuwamn 6onee npegnoynTaema myxamu. Bonbluoe 3HaueHue
npy 3TOM UMEKT MWUKPOKIMMATMYECKME YCNoBuA (OCBELLEHHOCTD,
Temneparypa, BNAXHOCTb), CO3JaBaemble Ha MOCEBaX 3epPHOBbIX
KyNbTyp pasfinuHbiMKM hopmMaMun KycTa, UTO CKasblBaeTcs Ha WX
33CeNeHHOCTM LUBEACKUMW MyXamW. Y3KWIA OMyLUEHHbI fINCT C
NAOTHO MPWUAErawLmMm K cTeb0 KOPOTKAM BRara/iviLeM, MaOTHbIM
pacnofioXXeHneM .B  HEM  MPOBOASALMX MNYYKOB W _ NAOTHbIM
pacrnofioXXeHNeM  KPEMHMEBLIX — BK/IIOUEHWIA  MEXAY  >KUIKaMu.
COBOKYMHOCTb necTans 3TnX MexaHV3MOoB cosgaet
HebnaronpuATHbIE YCMOBUA KakK MpU OTKNafKe Aul, Tak W Mpu
NUTaHUW INYKHOK.

dusmonornyecknini - bapbep.  Hanuume B pacTeHuMax
(hM310NOrNYECKMN aKTUBHbIX BELLECTB - NMOANDEHOSOB, OKa3blBaKOLLMX
HebnaronpuaTHoe BO34eliCTBME Ha (DM3MONOrNYecKoe COCTOSHME
NNYMHOK. XeMOTaKCUChI LUBEACKNX MYX UCCMe0BaHbl HELOCTaTOuHO.

ATpenTtuueckuii 6apbep. CTpyKTypa OCHOBHbIX
610oN0NMMEPOB /IMCTA N UX TPAHCMOPTHBIX (HOPM, CTEPUOXUMUYECKM
HecooTBeTCTBYIOLLas nuLLEeBapuTENbHBIM  (hepMeHTaM MYX,
3aTPYAHSAET NUTAHNE NNUYNHOK.

MoneBble MeTOAbI

Mpy 6naronpuATHBIX YCNOBUAX TEMMEPaTypbl W BAAXHOCTU
BO34yXa LUBEACKME MyXM MOTYT pasMHOXMWTbCS B Macce (4acTo
Habnogaetcs B CeBepo-3anafHOM permoHe). JT0 4aeT BO3MOXHOCTb

50



MPOBOAMUTb OLEHKY YCTOWYMBOCTU Ha eCTeCTBEHHOM (DOHe. B cnyuasx
HEAOCTaTOYHON YUCNEHHOCTW BPeAnTeneid Ans ONTUMaNbHOW OLEHKM
YCTOMYMBOCTM  MCMOMb3YIOT  MPOBOKAUMOHHbLIA  (hoH. [ns  ero
CO3JaHNs MPOBOAAT PaHHWI 06CEB OMbITHOrO Y4yacTKa O3UMbIMU
KynbTypaMu - MLUEHULEA WKW POXbIO, NMPUBNEKAIOWMUMU UMAro, M
NPOBOAAT WX CKallMBaHWe B MEpPMOf MacCcOBOrO feTa BpeauTenei.
MexaH13MOM MpPUB/IEYEHNS MYX B 3TOT MepUOj SBAAIOTCA ChafKue
BbIENEHNS CKOLUEHHbIX KynbTyp - nacoka. Kaxablii ob6pasey, ans
OLEHKM YCTOWYMBOCTM BbICEBAKOT Ha 2-8-METPOBbIX psAfkax B 3-4-
KpaTHOW NOBTOPHOCTM.

M36MpaemMocTb pacTeHWidi  LIBEACKMMW MyXamy  OLEHUBAKOT
BECHOI B Nepuoj OTKNaAKu AuL, KOrga pacTeHus HaxoasaTcs B (hase 3
JINCTbEB. YUeTbl AL, NPOBOAATCA exXeAHeBHO B TeyeHue 10 CyTOK B
OAHO ¥ TO e Bpems. Beero aHanmampytoT 100 pacTeHWin N0 KaXZoMy
obpasuy. PacTeHWs npuW 3TOM BbIPbIBAOT C KOMOM 3eMAM U
NOMEeLLAoT B NakeTbl. B ycnoBuax naboparopuy BHavane yuuTbiBaloT
KOMMYECTBO AWL, OT/IOKEHHbIX HAa pacTeHus, 3aTeM MNpPOBOAAT YueT
KOMMYecTBa AWL, OT/IOXKEHHbIX HA MOYBY, MeTOAOM (noTauumn. Ans
3TOr0 MOYBY MOMELLAIOT B HACbILEHHbIVi PacTBOP CEPHOKUC/ION0
MarHus 1 npoBOAAT MOACYET fAuUL, BCMbIBLLUMX Ha MNOBEPXHOCTb
pacTtsopa.

CTeneHb YCTONYMBOCTU OLIEHNBaEMbIX 06pa3LLOB onpeaenstoT: 1)
MO KOMMYECTBY AWL, OT/IOXKEHHbIX Ha pacTeHWs; 2) MOoKasaTeNsmu
noBpexaeHHoe™ pacTeHMIn Ha HayaslbHbIX 3Tanax OpraHoreHesa B
(hasy KylleHus-Bbixofa B TPy6Ky; 3) N0 HaaMyMO KOMOCOHOCHbIX
cTebneil unn No COOTHOLUEHUIO NPOAYKTUBHBIX WM HEMPOLYKTUBHbIX
cTebneii B nepuog BblKONALLIMBAHWUSA PAcTeHWUiA; 4) N0 YMCNEHHOCTM
BpeauTeneli B MNOBPEXAEHHbIX CTebnsx; 5) no nokasaTenaMm uXx
(hM3M0NOrMYECKOTO COCTOSIHUA - MAcCe JIMYMHOK, MynapueB W uX
pa3MepHbIX XapakTepuUcTyK.

AHann3 Ha MOBPEXAEHHOCTb LUBEACKMMW MyXamu MpOBOAAT MO
npo6am (100 pacTeHWil MO KaXZoMy 06pasLy). YUnTbIBAKOT MPOLEHT
MOBPEXAEHHbIX W NOrMbWMx pacTeHWin u  cTebneir. MMpu
06HapYXXeHNW BHYTPW CTeONA MK 3a BraranuLiem nncTa BPeauTens
AW ero noBpeXAeHwi, cTebenb WAM KYCT OTAOCAT K uucny
noBpeXaeHHbIX. Ecnn cTebenb 3acox, TO €ro OTHOCAT K uuciy
norn6wmx. K uicny nornéinx OTHOCAT U Te PacTeHus, Y KOTOPbIX B
pesynbTaTe MOBPEXAEHUS MOrnbau Bce CTebN.
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CTeneHb MOBPEX/EHHOCTM pacTeHMWIi OLEHMBaeMbIX 06pasLoB
onpegenstoT no 4-6annbHoi wkane (Tab. 6).

Tabnuua 6 - LLikana ycToN4MBOCTY 3ePHOBbIX MO CTEMEHU
NOBPEXAEHHOCTY pacTeHUiA OLeHMBaEMbIX 006pa3sLoB

MoBpexaeHHOCTb CreneHb
Bannbl o o
crebneii YCTOWYMBOCTM
MOBPEXAEHHbIX o
16ann o o6paseL, ycTohuMB
ctebneit meHee 10% pased y
NOBPEXAEHHbIX
2 banna pexa o6pa3eu,v
cTebnein 10-25% CpefHeyCcTonunB
MOBPEXEHHOCTb
3 banna PeXA 06pa3etl
cTebneit 25-50% cnaboycTonyms
MOBPEXAEHHbIX o
4 6anna PEXA o6paseL, HeycToNuMB

cTebneii 6onee 50%

Mo HaMuMl KONOCOHOCHbIX CTebnell Ha eanHWLE nowann
OLeHMBaeMble 06pasubl Takke rpynnupytoT no 6annam, Monb3ysch
TO XXe WKanoi. VIHorga He OrpaHUYMBaloTCS BU3yasibHOM OLEHKOM 1
MPOBOAAT MOACYET KOIOCOHOCHBIX CTE6/ei Ha MPOOHBIX MNOLLAAKAX.

B wuTOore BbIUWCAAETCA CpefHWUiA  Gann, xapakTepusyroLuii
CTeneHb YCTOWYMBOCTH OLLEHMBAEMbIX 0OPa3LI0B.

Ha fumeHe, 0BCe W MLEHWLE, 0COBEHHO B HXXHbIX paioHax WX
BblpallMBaH/WsA, B MNEpMoj MOJIOYHOA CNefiocT MPOBOAAT  yueT
MOBPEXEHHOCTN 3€PEH B KOJIOCbAX WM MeTesnkax. [oBpexaeHus
KONOCbeB WM METENOK LWBEACKUMU MyXaMu OMNpejenstoT AByMA
crnocobamu:

- NOMELLEHNEM KOMOCbEB WM METENOK B CaAKiA C MOACYETOM
KO/MYECTBA BbIJIETEBLUMX MYX;

- NOACYETOM MOBPEXAEHHbIX 36PHOBOK B KO/IOCE UM METESTKE.

3T0T cnocob 6onee TPyJOEMKMIA, HO He TpebyeT BbiBeAEHMS
Myx. [na aToro obmonaymBaroT 3epHa U3 16 KOIOCLEB WMAM METENOK
KaXAoro obpasua, B3sTbIX MO OAHOMY C KaXAoro psfaka. 3epHa
BCKPbIBAKOT, MOACYMTLIBAETCA YMCAO WM MPOLEHT MOBPEXAEHHbIX
3epeH OT 06LLEero Kom4yecTBa BCKPbIThIX.
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JlabopaTopHble  MeToAbl.  OnpegeneHne  yCTONYMBOCTYH
3epHOBbIX Ky/MbTyp K LUBEACKAM MyXaM MO KOMMYEeCTBY /IMCTOBbLIX
C/IOEB B KOHYCe HapacTaHus.

YCTOWUYMBOCTb  3ePHOBLIX KynbTyp K LUBEACKMM MyXaM BO
MHOTrOM OMpejenseTcsd XapakTepoM o06neraHus UCTbAMU KOHyca
HapacTaHus. BbICTpoTa MPOHWKHOBEHMA JIMYMHOK MYyX K KOHYCY
HapacTaHVsi 3aBUCMT OT TEMMOB POCTa PacTeHWA W BHYTPEHHEro
CTPOoeHns noberos, MOLLHOCTM, KOMWYeCTBa /INCTbEB U JIUCTOBLIX
C/IOEB, OKPYXaIOLLMX KOHYC HapacTaHud. 3a/iokeHue W paspacTaHue
NNCTbEB MPOUCXOAMT HEOAMHAKOBO, MO3TOMY MO BHELUHEMY BuAy
pacTeHuii Henb3s CyAUTb O BHYTPEHHEM CTPOeHuu. [lpu paBHOM
KOMNYECTBE Y)XKe Ppa3BepHYBLUMXCA JSIMCTbEB YMCMO  3a4aTOUHbIX
NNCTbEB W JIMCTOBbIX CNOEB, OKPYXAMLWMUX KOHYC HapacTaHus,
OKa3blBaeTCA pasfiMyHbIM. Y Hanbonee YCTOAUMBBLIX  (HOpM
HabnogaeTca 6ofblee KOMMYECTBO, a TaKxkKe 06onee nnoTHoOe
npuaeraHne NIMCTOBLIX C/I0EB B KOHYCe HapacTaHus, YeM Yy MeHee
YCTONUMBbLIX 06pasLoB Kak Mo AAMHHOMY, TaKk U M0 KOPOTKOMY
ovameTtpy cTebns. lMpyu 60MbLIOM KOMMYECTBE J/INCTOBLIX COEB
NNYMHKAM 4acTO He yfAaeTcs Nonactb K KOHYCy HapacTaHus W B
pesynbTaTe pocTa cTebns, BbIABVXEHWUS U pa3BOPayMBaHMA JIMCTbEB
OHV OTTECHSAKTCS U3 30Hbl KOHYCa HapacTaHus W BblbpacbiBaloTCs U3
pacTeHus.

3agaHue 1. OnpefeneHne yCTONYMBOCTU 3EPHOBLIX KYNbTYP K
LUIBEACKMM MyXaMm MO0 KOJIMYECTBY JIMCTOBbIX CNOEB B KOHYyCe
HapacTaHus.

MaTepuan u o6opygosanue. O6pasLbl 3epHOBbLIX Ky/bTyp C
pasfMuYHOi YCTOWYMBOCTbIO K LUBEACKMM MyXaMm, MWKPOCKOMbI,
OKYNAp- N 0BBLEKTMUKPOMETPbLI, NPeAMETHbIE U MOKPOBHbIE CTeKNa,
npenapoBasibHble Urnbl, HOXHULb, MUHLETBI, MOJIOCKM
(hunbTpoBanbHOW Bymaru, MapnieBble CaneTkW, Xnopanruapar um
aBenesas BOAa, rnvuepuH, 5% pacTeop catpaHuHa.

MeToanKa BbIMOMIHEHUA PaboT bl

1. V3 npegsaputesibHO 3a)MKCUPOBAHHOIO W XpaHsLerocs B
70%-m 3TU/IOBOM CNMpPTE MaTepuana fie3BueM 6e30macHoin 6puTBsbl
[lenatoTca rorepeyHble cpesbl OAHOBO3PACTHbLIX MPOPOCTKOB ((hasa
TPeX NMNCTbEB) B HUXKHEN YaCcTUN Yepe3 30HY KOHyca HapacTaHus.

2. TonyyeHHble cpesbl (He Tonwe 30-35 MKM) MepeHocATcA Ha



npeiMeTHOe CTEK/O0 B MPOCBETAIOLYIO XUAKOCTb (Xnopanrugpar
WK XXaBeneByr Bofy) Ha 15-20 MuHyT. MNpocBeTasioLLee LeiAcTBue
XWULOKOCTU MOXHO YCKOPUTb OCTOPOXKHbIM HAarpesaHWeMm rnpernapara
Ha NnJiaMeHu CrMpPTOBKMU.

3. MpocBeTneHHble cpe3bl MPOMbIBAOT B AUCTUANNPOBAHHOM
BoJe U okpawwusatoT 50%-M pacTBOpoM cagpaHuHa. ocne okpacku
Cpesbl MEPeHOCATCA Ha YWUCTOe  MNpeAMEeTHOe CTEeKN0 B Karso
pacTBopa rauuepuHa ¢ Bogoin (1:1) u npocmaTpuBaldT Mog
MWUKPOCKOMOM.

4. B none 3peHns MUKPOCKOMa MOACUUTLIBAIOT KOMMYECTBO
JMCTOBBLIX C/I0EB C W3MEpPeHMeM WX MO KOPOTKOMY W OJIMHHOMY
anamveTpy.

Mo KaxxoMy BapuaHTy [LO/IKHO ObITb NpoaHainM3mpoBaHo 15-20
pacTeHwii. bonee yCTOMuMBble K LUBEACKUM Myxam 06pasLbl
XapaKTepusyoTca 60/bLLIMM KOIMYECTBOM JIUCTOBLIX C/I0EB B KOHYCE
HapacTaHus.

3agaHve 2. OnpegeneHve  (Gu3nonornyeckoin (TKaHeBOW)
YCTOMYMBOCTM 3M1aKOB K LUBEACKMM MyXaM C WCMO/b30BaHUEM
XEeNy[OYHOro COKa, MOAENVPYIOLLero AeiicTBUE MNULLEBApPUTENbHbIX
(hepMeHTOB BpeauTeneil.

MeToj OCHOBaH Ha peakuuy pacTUTeNbHbIX TKaHei B OTBET Ha
[elicTBMe CTaHOapTHOr0 D>KeNy[OYHOr0 COKa, MOAENMPYHOLLEero
LeiicTBMe rnaponas IMYMHOK BpeauTenei.

MaTepuansl u o6opysosaHue. [popocTku 06pa3LoB 3M1aKOB C
pasfM4yHOl YCTOMUMBOCTBIO K LIBEACKAM MyXxam, GWHOKynspbl,
HOXHWLbI, MUHLETbI, CTAHAAPTHbIN YXeNyA0UHbIA COK.

MeTognKa BbINONHEHUA pabo T bl

1 WN3roToBneHve OTPE3KOB CTe6NA pacTeHWid, HaxomALMXCA B
(hase 2-3  nmcTbeB, AN OMpeaeneHns  (U3MONOTMYECKOW
YCTOMYMBOCTM TKaHeid. OTpeskn cTebns AANHOA 2 CM BbipesaloT B
30HE HaxOXAeHWs KOHyca HapacTaHWs, HeCKO/IbKO Bbllle Yy3/a
KyleHums. Mo kaxgomy uccnegyemomy o6pasuy M3roTaBnnBaloT He
meHee 10 0Tpe3KoB CTe6/1S.

2. VI3roToBneHHble OTpe3ku cTebns NoMeLlaloT B CTEKNAHHble
EMKOCTU C >KeNnyJou4HbIM COKOM, KOTOpble f15 MOAenupoBaHus
npouecca ruaponmsa CcraBaTcA B TepmocTaT Ha 40 MuH npu
Temnepatype 37°C.
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3. V3mepeHune 30HbI AeNCTBMUA XeNyLOUHOr0 COKa NPOBOAAT MO
BE/IMYMHE HEKPOTMYecKoin (mobypeBlueil) 4yacTu OTpe3ka CTebnsa ¢
MOMOLLbIO OKYNSAPMUKPOMETPa Mo GMHOKYNSPOM.

4. OueHKY  CTemeHM  YCTOWYMBOCTM  MPOBOAAT  NyTEM
COMOCTaBNEHNS BE/IMYMHbI NOOYpeBLUEl 30HbI CTE6NA Yy OMbITHLIX
pacTeHWin cO CTaHAapTHbIM 06pasLoM WaM MyTeM COMOCTaBMeHUS
psiga 06pa3yoB mMexay coboii (puc. 4).

PucyHok 4 - OJKCrnpecc-MeTod OnpefeneHns yCToMYMBOCTM
3N1aKOB K LUBEACKOM MyXe C MOMOLLbI XXeNyA04HOro Coka (1 - ysen
KyLLleHUsl, 2 - 0T pe30oK cTebna Ana aHanmsa, 3 - HEKPOTUYECKas 30HA,
4 - COpT YyCTONYNBLIA, 5 - COPT HEYCTONYNBLIN)

O6pasLbl, Y KOTOPbIX BE/IMYMHA 30HbI NOBYPEHNS BhILLE, YEM Y
KOHTPOJIbHBIX WIN psfia APYTUX, OTHOCSAT K HEYCTONYMBBIM.

3N1aKoBble T/

3TN  BpPeAMTENM HAHOCAT CYLLECTBEHHbIA Bpef MLUIEHMLE,
SUYMEHIO, PXKU, OBCY, PUCY, KYKYpYy3e, COpro n pagy ApYrux KynbTyp.
OHM onacHbl Kak MepeHOCHUKN BUPYCOB.

3naky MOBPeXAAlT Kak Murpupylowme (4BYLOMHbIE), TaK W
Hemurpupytowme (OAHOAOMHbIE) BuAbl Theid. K murpupyowmm,
Hambonee BpPeJOHOCHbIM BUAM THeid, OTHOCAT 4YEePEMYXOBO-
3M1aKOBYIO M PO3aHHO-3M1aK0BY. Cpean HEMWUTpUPYKOLWNX BWAOB
HamboMbWNiA Npef HAHOCAT 6onbluas 31akoBas, OObIKHOBEHHaS
3N1aKoBasi, IMCTOBas COProBas Un KyKypy3Has U s4MeHHas Tau.

JKM3HEHHbIE UMK/bl pasHbIX BWAOB T/eiA pa3Hoo6pasHbl. Wx
OCHOBHble  OTANYMSA  3aTparvMBalOT MULEBbIE CBA3M -  CMEHY
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MEepPBMYHOIO pacTeHMS-X035IMHa  (AepeBa WM  KyCTapHMKa) Ha
BTOPMYHbIE TPABAHUCTBIE, & TAKXKe CNOCOObI Pa3MHOXEHMS: MO0BOM
M MapTeHOreHeTU4Yeckuin. CyLlecTBYHOT BuAbl TAei, Yy KOTOpbIX
MOI0BOE MOKOJIEHNE HEe HalieHOo. Buabl, ANs KOTOPbIX XapaKTepHO
Ha/Inuve MOMOBOr0 PasMHOXEHMS, Npy 61aronNpUATHBLIX YCIOBUSX B
TEYEHMe  MHOrMX  JIeT  MOFyT  CyllecTBOBaTb B  BuUAe
MapTEHOTeHETNYECKNX MOMYALNIA.

Bce ykasaHHble BWAbl TNER, 3a WCK/IHOYEHUEM KYKYPY3HONA,
3MMYIOT B (hase Aiiua. Y KyKYpPY3HON TAU 3UMYIOT JIMUMHKK U
napTeHOreHeTUYeCKMe CaMKu.

BecHoii 43 Auy  pas3BuMBalOTCA  OGECKpblable  CaMKu-
OCHOBaTe/IbHNLbl, KOTOPbIE NapTEHOTEHETUYECKN OTPOXKAAKT XKMBbIX
JMYMHOK, JalWmMX Hayano psagy NeTHUX MoKoneHwin. Bo 2-3-m
MOKOMEHWAX, Hapagy C 6eckpbiibiMM  0cobaMK, MOABAAKOTCA
KpblnaTble  CaMKuM-paccenutefibHuubl.  CaMKM-paccennTebHULbI
HEMUTPUPYIOLLMX BUAOB BHaYase NUTalTCA Ha 3ePHOBLIX KynbTypax,
3aTemM MOCE/ATCA Ha AMKOpacTYWMX 3Makax, a Nnocnie MosiBIeHNs
BCXOJO0B 03UMbIX Ky/bTyp MUTPUPYIOT Ha HUX. B ceHTA6pe - Havane
OKTA6pSA nosABAAOTCA 060emoniblie 0C06M - KpblaaTble Camubl U
6eckpbiible camku. Mocne cnapvBaHnsa CaMKy OTKMaAbIBalOT fAila Ha
JIMCTbAX 03MMbIX KynbTyp. CamKu-paccenMTenbHULbl MATPUPYIOLLNX
BULOB THeil B JIETHME MeECAUbl MUTAOTCA Ha MPOMEXYTOYHbIX
X035€Bax - 3ePHOBbIX Ky/ibTypax U AUKOpPacTyLmx 3nakax. OceHblo (B
CEHTSIOpe - Havane OKTAOPS) NOSIBAAKTCA KpbliaTble CamMKu, KOTOpble
nepeneTaldT Ha MEPBMYHOINO0 X03dMHA W OTPOXKAAKT IMYMHOK
6yaywmnx nonoBbIx camok. MpubnnsnTensHO Yepes Hedento nocne mux
NOABNEHMS B NOTOMCTBe 6eCKpbIfibIX CAMOK Ha BTOPUYHbIX XO035ieBaxX
MOXHO HaiTM CcaMLOB, TaKKe MepeneTalolx Ha MNEepPBUYHOrO
X035MHa. BecHO pa3BuTMe OAHON reHepaumu Taei AAWTcA OKono 3
Hegenb, netoM 8-15 AHei.

B neTHWiA nepvop CcamKu-paccenuTeNbHWUbl  06eux  rpynn
Pa3MHOXarTCA NapTeHOreHEeTUYECKM.

XapakTep 3acefieHMs W MOBPeXAeHWs pacTeHuid Tnsmu. Bce
paccMaTpuBaemble BWAbl 3M1aKOBbIX TMEA MMTalTCA K3 COCYAOB
NpoBoAsLLEl CUCTEMBI pacTeHwii HVU3KOMOEKYNSPHbLIMM
TPaHCMOPTHbIMM (hopMamy  BewlecTB. Jlvwasa pacTeHne 60MbLUMX
KONNYEeCTB (PIOSMHOrO COKa, T/ CMOCO6HbI OLICTPO YBENUYMBATb
CBOK 4MUCNEHHOCTb. CO C/OHOW WM COAEPXXUMbIM KULLEYHMKA Tu
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BBOAAT B PAacTUTENbHYHO TKaHb aMWHOKMCAOTbI, amuibl, FOPMOHbI,
(hepmMeHTbl 1 Apyrue 6UONOrMYecKM akTvBHble CoefayHeHus. 3Tu
BellecTBa, nNepegsurascb No  (pnosme,  MOryT  BbI3blBaTb
reHepasin3oBaHHOe BO3AENCTBYE Ha pacTeHWe, 0cnabnss ero B LEIOM,
Nn6o 06pas3yroT B MeCTax MUTaHMS T/el Ha pacTEHWM SipKMe CBET/O-
Xentble, 6ypble UK KpacHble NATHA, KOTOPbIe B pe3y/bTaTe pa3pblBa
KETOUYHbIX 0060N04EK, NAa3MONN3a UM NM3nca KNeTOK NapeHXMbl 1
(hN03Mbl MpeBpawanTcs B O6LUMPHbIE HEKPOTUYECKUE 30Hbl. Y
MOBPEXAEHHbIX PaCTEHWA NMCTbA OKENTEKT, CKPYyuMBalOTCA U
3acbixaloT. MHorga noBpeXAeHHOCTb TNAMW  Bbi3blBaeT rubesnb
rNaBHOro cTebns, YTO MPUBOAUT K AOMOMHUTENbHOMY KylleHuto. B
pAfe Cny4yaeB KOMOC MOXET He MosBWUTbCHA, NiMbo ObITb
0eOpMMPOBaHHLIM.  YpoXali  3epHa  CHWXKaeTcs,  yXyAllaeTcs
KayecTBO CemsH. [nsa  0ObIKHOBEHHOW 3/1aKOBOW TNAW XapaKTepHO
MaccoBOe pa3BUTME Ha BCXO4aX COPro, 4TO BbI3bIBAET rMbe/b
pacTeHuii. Ha 06unbHO BblgensiemMoli  TAAMM Nagu pasBMBaOTCSA
rpmbHble 3260/1eBaHNA, CHUXaIOLME POTOCUHTES U TpaHCNUpauuio y
pacTeHuiA. Tan TaKKe ABNAOTCA NePeHOCUMKaMM BUPYCHbIX 60e3Hel
pacTeHuii.

[na nuTaHua TAn NpegnounTard  yyacTKM JIMCTbEB U CTebnei,
Hambonee 61M3KO  PacmoOfiOXEHHbIX K  KOHYCY  HapacTaHus,
MOCTENeHHO nepemeLLasnch Ha 60/iee BbICOKO PaCcMO/IOXKEHHbIE OpraHbl
M 4acTu pacTeHMs B NpOLIECCe ero opraHoreHesa. [1n1a pasHbiX BMAOB
Tneii XapakTepHa MPUYPOYEHHOCTb K OMpedesneHHbIM  (hazam
pasBuTUA pacTeHuil. Ha KOMoCOBbIX 3nakax 4YepeMyx0BO-3/1aK0Bast
TNA 3acenseT  noceBbl 06bIMHO B (hasy KyleHus (H-LU asTanbl
opraHoreHesa), 0ObIKHOBEHHas 3M1aKoBas U AYMEHHasa Tau - B (hasy
BbIx0f4a B Tpy6Ky (IV aTan opraHoreHesa), NpeanoyumnTas NMTaTbCs Ha
Bnaranuiax nuctbes. [ns 6OMbLLOA 31aKOBOW TAWM XapakTepHa
Ce30HHas CMeHa MeCT 06uTaHusA. B uiOHe 3HaumTenbHas 4vacTb ee
nonynauuyu nepecenseTcs ¢ MecT 3MMOBKM —MHOTO/IeTHUX 311aKOB 1
03UMbIX KYNbTYp Ha ApOBble - AYMEHb W OBEC, rAe MNUTalTCA Ha
BereTaTMBHbIX OpraHax pacTeHuii. B a3y konowennsa (VI atan
OpraHoreHesa) fpOBbIX 3epHOBbIX  6OfblIas  371aKoBas TS
NpeanoyMTaeT 3acensaTb (O1aroBblii IMCT U KOOCHS.

Mo mepe co3peBaHUsA 3epHOBBIX Ky/bTyp W nocne ux ybopku Bce
BMAbl 3M1aKOBbIX TMEA 3acenstoT AMKOPacTyLyMe 3/1aKOBble TPasbl U
BCXOAbl Naganuubl. [anee OHW MUTPUPYIOT Ha BCXObl 03UMbIX.
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3HaHVne 0COBEHHOCTel COMPSXKEHHOCTWM [LOMUHAHTHBIX BWUAOB
Tneii C pasBUTMEM XO03AMHA MO3BONMSET ONpefenuTb MNepuoabl
MaKCUManbHON YNCNEHHOCTY BpeaMTeNei, MPMypoUumnBas K HUM CpoKU
OLEHKM YCTOWUMBOCTM KY/bTYpPbl K TNISIM B MOJIEBbLIX YCI0BUSX.

Ha tore Poccum NuK YMCNEHHOCTU Tei OTMe4yaeTcs BO BTOPOIA
MONOBUHE WIOHA - Hayane WKoNs, B CPeAHei nosoce - B KOHLE UONA -
Hayase aBrycra.

OueHKa YCTOMYMBOCTM 3EepPHOBLIX Ky/bTyp K 4YepemyxoBo-
31aKOBOW M OObIKHOBEHHOI 3M1aKOBOI TNSIM B CEBEPHbLIX paiioHax Ux
apeana NpoBoAMTCS B (Pasax KylleHuUs u Bbixoga B Tpybky (II-1V
aTanbl OPraHoreHesa); B HKHbIX palioHax MX apeana - B (hase
konoweHus (VI atan opraHoreHesa); K 60/bLUOIA 31aKOBOI Tne - B
(hase LBeTeHNs (IX aTan opraHoreHesa).

MexaHu3Mbl yCTONUNBOCTHU

B ycTOWYMBOCTM 3€PHOBLIX Ky/bTyp K TASIM YCTaHOBMEHa
3HAYMMOCTb MEXaHW3MOB MOPKOIOrMYECKOro, (U3N0I0rMYecKoro,
OKCWAATMBHOI0 U HEKPOTMYECKOro 6apbepoB MMMYHOTEeHeTUYECKOi
CUCTEMbI pacTeHWii. Mpn NUTaHUW Ha YCTOMYMBLIX COPTaxX 3ePHOBbIX
Ky/nbTyp y Tneli yBenmumBaeTca Bpems Bbl6opa KOPMOBOIO pacTeHws,
rmomcka MeCT NUTaHus, 3aTPyLHAETCA MNPOHWKHOBEHWE CcTueTa K
KneTkam  pioaMbl, HapyLlatoTCsi  MPOLECChl  MNepeBapvBaHUs U
YCBOEHUS MNUWLLW, YTO BeAeT K, 3aMef/IeHUI0 Pa3BUTUSA, CHUKEHUIO
MIOAOBUTOCTM,  YMEHbLUEHUIO  MacCbl  Tena, BO3HUKHOBEHUIO
runepTpopmm n runephyHKLNi pasnnYHbIX OT/eNoB
MULLEBAPUTENIBHON  CUCTEMbI, MOSBIEHWNIO  YPOAAMBBLIX  OCOGEW,
HecTabubHOCTM KOMOHWIA, MOBLILIEHHOMY Kpbl006pa3oBaHuio U
CMepTHOCTW. B uenom nokasaTenu >XW3HELeATeNbHOCTUM Thneid Ha
YCTONYMBbLIX COPTax B 2-3 pa3a HWXKeE, YeM Ha HeYCTONUUBBIX.

OpraHoreHeTuyecknii ~ 6apbep.  bBonblwioe  3HaveHue B
YCTOMYMBOCTM 3M1aKOB K TNAM WMEKT HapyLlleHue COMpSXXeHHOCTU
pa3BUTWS PACTEHWI N HACEKOMbIX M BbICOKAs CKOPOCTb MPOXOXAEHUS
(ha3 OHTOreHesa pacTeHWI, KPUTUYECKUX AN 3aceneHns TNAMM.
YcToilumBble K TAsAM  COpTa  XapaKTepusylTcs  ObICTpbIM
MPoXoXaeHnem ya3sumblX (a3 passutua. Kak npaswno, 310 dasbl
BCXO[0B, KYLLEHWs, KONOLIEHNA U LiBETEHUS.

Mopdonornueckuii 6apbep. [n0THOCTbL Konoca onpefensert
TONWYECKYIO OpMEHTauMio 6OMbLLIONK 3/1aKOBOI TIM Ha  KOMIOCKOBbIX
Yelyax MIWEHUUbI W AYMEHA U MOXeT ObiTb  (DaKTOpoOMm
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YCTOWYMBOCTM 3€PHOBbLIX KynbTyp K Tnam ([BopsHkuHa, 1981).
MpOHMKHOBEHME CTUNETOB Thei K (o3me 3aTpyfgHAETCs npw
MOBbILUEHHOW NUTHU(UKALMN KNETOUYHbIX CTEHOK, OMpeaensoLmnx
MA0THOCTb PaCTUTE/bHbIX TKaHEe.

dusnonornyeckuii 6apbep. Huskoe cofep>xaHue
pacTBOPUMbIX aMUHOKMCIOT (NN3UHa, TpUnTohaHa u ap.) Bo (mame
M BbICOKMIA YPOBEHb COAEPXXaHWS BeLLECTB BTOPUYHOrO 06MeHa B
NUCTbAX W B CTebne - B 4AaCTHOCTW, (hNaBOHOMAOB (M T.u.
6eH30KCa30/IMHOHOB) UMeeT 60MblUOe 3HAYeHWe B YCTOWYMBOCTM
3n1akoB K TnaM. Cpeay HUX 0coboe BHUMaHWe YAenseTcs ariMkKoHy
ONMBOA (2,4-oMrnapoKcn-7-meToKcmn-1,4-6eH30KCa3nH-3-0Hy),
OKa3blBaKoLLEeMy OTNyrmBatoLLee 1 NpPAMOe TOKCMYECKOe feiiCTBMe Ha
TNeli 1 3aTpyfHAlollee MX AOCTYN K (D103Me, 4TO YXYALaeT uX
nuTaHve M cnoco6ecTByeT 06pa3oBaHM0 HEKPOTUUECKMX MATEH B
MecTax MPOKOMIOB TKaHeil nucTa crtunetamu Treid. [Mpyu aTom
BbISIBMIEHO, YTO COAEPXaHWe B NUCTbAX 6onee 4 mmonein JVMBOA
Ha 1 Kr CbIpOi MaccChl TKaHeli pacTeHWIn pe3Ko yXyALlaeT Ycnosus
nuTaHns Tneid. K BellecTBaM BTOPUUYHOTO 06MeHa, cofepalimes B
31aKaxX M MMEKLMM VMMYHONOMMYECKOe 3HAYeHWe B OTHOLLEHUU
TNeid, OTHOCATCH Takke OEH3VMHOBbLIA CMMPT, TPaHC-KOpWYHas, M-
KyMmapoBasi, KogpeliHas, (hepynosasi, X/0pOreHosas, rmapokcamoBas,
rannoBas KUCNOTbl, TUAPOXMHOH, T[PamMWHW, HEKOTOpble Apyrue
(hM3MONOTrMYECKN aKTWBHbIE BellecTBa. B cryyae MeXKNeTOYHOro
MPOHWKHOBEHMA CTUNETOB TNei K pnosMe NpensTCTBUMEM AN ee
LOOCTVDKEHWUA MOXET CMYXWTb YPOBEHb COLEPXaHWS MeKTuHa K
MaTPUYHbIX NOMCaxapuios.

MeToAbl OLUEHKMW YCTOMYMBOCTU 38PHOBbLIX KY/IbTYP K TASAM

OueHka ycToiuymMBoCTM  06pas3yoB K TAsM MPOBOAWUTCA B
NONEBbIX, BEreTALMOHHbIX 1 N1abopaTOpHbIX YCNOBUAX. [ OLEHKM
YCTONYMBOCTU 3EPHOBbLIX KYNAbTYP K TNAM MCMO/b3YIOT CheaytoLime
nokKasaTenu:

1) MPOLEHT 3aCefieHHbIX PACTEHWUA, XapaKTepusyrLmnx
npegnoyYnTaeMoCTb THeld, 4YTO OCOOGEHHO BaXHO B Clyyae WX
BUPOGOPHbLIX NONYNALMIA;

2) YMUCNEHHOCTb HACEKOMbIX Ha pacTeHusiX, KoTopas
thopmupyetcs B 3aBMCUMOCTH OT N/IOLOBUTOCTA  CaMOK,
BbDKMBAEMOCTM  MUYMHOK W AAWNTENbHOCTM  NpeuMaruHanbHOro
nepuoga MpW MUTAHWKM Ha pasHbIX MO YCTOMYMBOCTM  (hopmax
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PacTeHW; yunTbIBalOT N0 6-0an/bHOW LWKasne B MEpuof Muka
YWUCNEHHOCTM TOTO WM UHOTO BUJA TAW;

3) rmbenb pacTeHWid, KOMMYECTBO HEKPOTUYECKUX MATEH,
M3MEHEHNE OCHOBHbIX 3/1EMEHTOB MPOAYKTUBHOCTM PAaCTEHWI, 4TO
XapakTepusyeT peakLuy PacTeHniA Ha NOBPeXAeHUE;

4) KONNYECTBEHHOE COJepXKaHWe TOKCUYHBIX [18 NUTaHus
BewecTs (JVMMBOA) B NUCTbAX 1 CTebNAX 3M1aKO0B.

MonesBble MeTOAbI

B noneBbIx yCN0BUAX OLEHKY CTENeHW YCTOMYMBOCTM MPOBOAAT
2-3 roga. KonnyectBo noBTOpHOCTEN - 4. B Kaxgoii MOBTOPHOCTM
MPOBOAAT YUYET YMCNEHHOCTU TAN Ha 25 pacTeHusX, BblGPaHHbIX Ha
fensHke cnydaiHo. lMepBblii yyeT NpoBOAAT B MEpUOJ MAacCOBOro
3aceneHuns KynbTypbl, BTOPO - B MEPMOA MakCUMyMa YUCNEHHOCTU
Tneii u4epes 3-4 Hegenu nocne nepsoro. Hawmbonee YyeTKas
AnphepeHumalms copToo6pasLoB Mo  yCTOWYMBOCTYU Ha
€CTEeCTBEHHOM (DOHe HabntgaeTcs Npu 3aceneHHoCTU Taamm 25-60%
cTebnieil M NpuM UX YUCNEHHOCTU Ha OAWMH cTebenb He MeHee 15-20
ocobeid. Mpy HU3KOW M NPW  BLICOKOW YWCMEHHOCTW TIM pasnnyns
MeXay copToobpasuamMm MOryT 0Ka3aTbCA He3HaUUTENTbHbIMU.

B rogpbl fenpeccuii pasMHOXEHUS 31aKOBbIX Teil Heo6XxoaMMo
C03[aBaTb UCKYCCTBEHHbIE HAKOMUTE/IbHbIE (DOHbLI, CNOCO6CTBYOLLMNE
MPUB/IEYEHNIO HACEKOMBIX Ha OMbITHbIE NOCEBbl. ANAATOrO OMbITHbIE
[ensHKkW pacnonaratoT B6AM3M NETHUX WM 3UMHUX pe3epBauuii
3naKkoBbIX Tnei. Mo nepudepun ONbITHOTO Yy4yacTka MPOBOAAT
M3PEeXEHHbI MOCEB HeycTOMYMBOrO CcOpTa, MNJOWaAb KOTOPOro
[O/KHA COCTaBNATL He MeHee 1/3 nnowagu OnbITHOMO yyactka. Ang
obecrnieyeHnss ONTUMANbHOW YUCNEHHOCTU T/el MOCEeB  OMbITHbIX
obpasyos  nposogAT  cnycta  1-2  Hejenu  nocne  nocesa
HakonuTenbHOro  ¢oHa. C  HakoOMWUTENIbHOTO  (hOHA  CaMKW-
pacceMTenbHULbI MEPeNeTaroT Ha ONbITHbIE OEeNAHKN.

MomMyMO 3TOro, [A/119 WCKYCCTBEHHOrO 3acefieHWs  3/1aKoB
BPEAMTENAMU MCMOMb3YIOT Lie/ble pacTeHUs-HakonuTenm Tneit (3a 2-3
[HA [0 Havyasa Y4yeToB) unu ux QparmeHTbl (32 2 Hefenu [0
MPOBEAEHNS YYeTOB), KOTOPble Pa3sMeLLatoT Ha OMbITHbIX [efiiHKax.
Llenble pacTeHMs NOMeLLAOT B eMKOCTY C BOAON M YKPENsOT BbilLe
YPOBHA cTebnectos, a (hparMeHTbl pacTeHWii MomeLlalnT 3a
Bfaranmlla IMCTbeB OMNbITHbIX 06pa3LoB. KonnyecTBo Tnei Ha O4HO
pacTeHue JO/MKHO CoCcTaBnATb He MeHee 10 ocobeld.
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OueHKa yCcTOMYMBOCTM 3EPHOBbLIX KO/IOCOBbIX KyNbTyp K
TNAM

MepBblii y4eT 3aceneHHbIX PacTeHWidA W YUCNEHHOCTU TheWn
NPOBOAAT B (pasy KyLleHus pacTeHuid. Mpu 3aceneHHocTn 6onee 30%
pacTeHWn TAAMU NPY HaIMYMKU Ha pacTeHun 3-4 KpbliaTbiX OCOGeN,
npu 6n1aronpuATHbIX YCNoBUAX (OTCYTCTBUWM JIMBHEBLIX [OXAEN,
Temnepatype 20-25°C, He3HAUMTENbHOM KO/IMYECTBE 3HTOMOAroB)
MOXHO OXWAaTb PE3KOro YBENMYEHNUS UX YMCNEHHOCTU U MOPaXKeHWA
pacTeHWin BUPYCHbIMMW 3a60/1eBaHNAMU.

[lns OueHKV YyCTOMUYMBOCTY PacTEHMIA K YePeMYXOBO-3/1aKOBOWA 1
06bIKHOBEHHOI 3nakoBoit Tnam B CeBepo-3anagHOM pervoHe
HeuepHO3eMHOIA 30HbI PO 1MCNob3yrT 6-6a/TbHYHO LIKAY:

1 - oTAenbHbIE 0CO6U HA OLHOM W3 HUXKHUX INCTLEB;

2- OTAeNbHble 0CO6U Ha 2-3 HMKHUX UCTLSIX;

3- HebonbLINE KOTOHUN 13 3-5 0COBEN Ha 2-3 HMKHUX INCTBSAX;

4- KonoHuu cpefHux pasmepoB - 10-15 ocobeii Ha MONOBUHE
BCEX JINCTLEB;

5- KONOHWK cpefHNX U 6oMbLLIMX pa3mepos (He 6onee 20 ocobei
Ha 2/3 BCexX NNCTLEB);

6- KOJIOHUW CpefHMX 1 BONbLUMX Pa3MepPOB Ha BCEM PacTEHUN.

B CeBepo-3anagHoM pervpHe HeuyepHO3eMHOi, 30HbI PO, rge
OCHOBHbIMW Hanbonee  BPeJOHOCHLIMM BMgaMu ABNAKOTCA
YepeMyx0BO-3/1aKoBas W 60/bLLas 3n1aKoBasd T/W, CTENeHb 3acefieHuns
pacTeHWin OT KyLleHWs [0 BbIKOMAWMBAHWS YUYMUTLIBAIOT MO 6
6annbHoi LWKane:

0 - pacTeHuWsi He 3aceneHbl Teid;

1- oTfenbHble 0CO6Y HA OLHOM U3 HUXHUX NIUCTLEB;

2 - OTAeNbHbIE 0COBM Ha 2-3 HUXXHUX TUCTLSIX;

3 - HebOo/bLUIME KONOHWM 13 3-5 0C06ei Ha 2-3 HMXKHUX NUCTBAX.

4 - KOnoHwn cpegHux pasmepos, 10-15 ocobeil Ha NoNMoBKMHe

BCEX /INCTBEB;

5 - KOMOHMM cpefHuX K 6onbwunx pasmepoB (He Gonee 20

ocobeit) Ha 2/3 BCEX TUCTLEB;

6 - KOJIOHUW CpefHUX U 60NbLUNX Pa3MEPOB Ha BCEM PacTeHUM.

[ns OLeHKM YCTONUMBOCTU pacTeHUit K YepeMyx0BO-3/1ak0BOWA,
0ObIKHOBEHHOI 3/1aKOBOA M AYMEHHOW TNSIM B HOKHbIX paiioHax WX
apeana, rge nNUK MX YWUCNEHHOCTU HabnogaeTca B (dase KO/oLeHus
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(VI atan  opraHoreHesa),  PeKOMeHAyeTCs  MCMONb30BaTb
CliefiytoLyto WwKany:

0 - pacTeHWs He 3acefieHbl TNeid;

1- He 60nee 5-6 HEBONBLUMX KOMOHUIA HA MMCTOBbIX MAACTUHKAX
1 BRaranmwax fIMcTbes;

2- KOMOHWW CO CPEeAHEeA N BbICOKOW YMCMEHHOCTHLHO OCO6EN,
pacnonaralowuxca rnasHbIM 06pa3oM 3a BnaranuuieM (naarosoro
JIACTA, KOMOC MOXeET ObITb HECKO/IbKO UCKPUBEH;

3- MHOrouYMCneHHble KOMOHUW TAeld 3a Bnaranuuiem (piaroBoro
NINCTA M YaCTUYHO APYTUX NNCTHEB; PAaCTEHUS UMEIOT 0OECLBEYEHHbIE
B/laranuLLa, CKPYYeHHYI0 NNacTUHKY BEPXHEro /ncTa, Komoc CUbHO
NCKPUBNEH;

4 - CNUBLUMECA KOMOHWM TNel 3a Bnaranuuiem 60MblLUMHCTBA
NNCTbEB, KOMOC CUMbHO AehOPMUPOBAH, YaCTUUYHO OBecLBeYeH, YacTb
KOMI0CbeB MOrnbaet BHYTPW BRaranuLl, INCTLEB.

[na  Bcex 30H pacnpocTpaHeHMs 3M1aKOBbIX Tneil, rpe
HabntogaeTcs  3acefeHMe  Konoca  6GONMbLIOA  3M1aKOBOW  Thei,
PEKOMEHAYETCA UCMNONb30BaTh CEAYIOLWYIO LWKany:

O- pacTeHuns He 3acefeHbl TNei;

1- einHNYHBIE 0COOM Ha KONOCE;

2- e[MHNYHas KONOoHMA (3-6 ocobeit) Ha KONoce;

3- konoHmsi (10-15 ocobeii) 3aHMMaeT g0 25% MOBEPXHOCTM
Konoca;

4- Heckonbko KonoHwuii (20-30 ocobeit) 3aHumaloT Ao 50%
MOBEPXHOCTUN KOMOCa;

5- HecKonbKo camBlumxcsi KonoHuin (30-50 ocobeit) 3aHUmaroT
[0 75% noBepXHOCTM KO/OCE,;

6- Becb Konoc ycbinaH Tasmu (6onee 50 ocobeit).

CefeKumMoHHbIe 06pa3supbl TPYNnNUPYOT B 6N0KN C YYeTOM KX
CKOpOCMENocTM M XO3ANCTBEHHO-LEHHbIX  MPU3HaKoB. OLeHKY
CTeNeHW YCTOMYMBOCTM, BblAeneHWe CcTaHAapTHbIX  06pasuos,
BblSIBlEHWE  MEXaHW3MOB  YCTONYMBOCTM, OrpaH1uYnBatoLLMX
BPEAOHOCHOCTb T/el, B NO/EBbIX YCNOBUAX NPOBOAAT 2-3 rofa.

O6pasLbl ¢ YMcneHHocTblo Tan B 0-2 6anna cnefyeTt OTHECTU K
ycToAumBbIM, 2-3 6Ganna - CpegHeycToiumBbIM, 4-5 6annoB -
HEYCTORYNBbIM.

[ns  parxupoBaHus 06pa3LoB N0 CTEMEHM YCTONYMBOCTM
MOXHO MCMO0Mb30BaTb CTaHA4ApPTbl - 006pasubl C 3apaHee M3BECTHO
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YCTOWUMBOCTbIO. [lpM  3TOM  YMCNEHHOCTb T/IEM Ha  OMbITHBIX
pacTeHnAX CPaBHMBAETCH C ee YNCNEHHOCTLIO Ha CTaHgapTe.

BereTaynoHHO-NabopaTopHbIe METOAbI

BOMbLWMHCTBO BUAOB T/El XOPOLIO Pa3MHOXAETCs B YC0BUAX
Tenauupbl, YTO BAXHO A8 MPOBEAEHUSA OLEHOUYHbIX paboT B OCEHHe-
3VMHUIA nepuog. [ npoBefeHWs OMbITOB B TEMAMLUE AO/MKHA ObITb
Temneparypa 22-25°C, ocselyeHHocTb 10 000 ntoke, (potonepuog 14-
16 vacos.

OueHoYHble paboTbl CKMaAbIBAKTCA W3 CRefylowmnx 3Tarnos:
MepBblii - pa3BefeHMe HaceKOMbIX, BTOPOI - 3acefeHne pacTeHWi
TNAMU, TPETUIA - OLEHKA YCTOMUMBOCTM NCCNEAYEMbIX 0Opa3LIoB.

Pa3BegeHne Tneil. B kayecTBe pacTEHMI-X035€B, HA KOTOPbIX
TN XOPOLWIO PasMHOXaeTCs, MCMOMb3YT HeycTolYMBbIE CcopTa
fUMeHsl, O0BCa, MNWeHMLbl, copro K ap. CemeHa BbICEBaOT B
BereTauMoHHbIe COCYZbl MUCXOAA W3 TOro 4TO OyAylive pacTeHus
[JO/MKHbl ObITb 0b6ecneyeHbl nnowagpto nutaHus 10 cm2 C
MOSIB/IEHVEM BCXOJOB Ha pacTeHWs MogcaxmsaroT no 5-10 Tneit, oT-
NOBMEHHbIX B npupofe. Cocyf C pacTeHUAMU W TNSMW HAKPbIBAKOT
M30N19TOPOM U3 MEIKOSYEUCTON TKaHW, OAeTol Ha Kapkac. Yepes ase
Heaenn B Kaxxaom cocyfe 6yget 500 n 6onee ocobeid Tneil.

3aceneHne pacteHuin Tnsmu. [ns BblpalwiuBaHUS pacTeHWN
nccneflyeMbix 06pasLoB UCMOMb3YIOT lepeBAHHbIE ALWMKN pPa3MepoMm
50x30x10 cMm. AWMKKX 3aMoNHAOT MOYBEHHON CMECbIO, COCTOsLLEN U3
3-X yacTelt AepHOBO MouyBbl, 14acTu necka u 14actu Topda. Cmechb
He AOCbINalT A0 Bepxa 60PTUKOB fAMKa Ha 2,5 cM. B Kaxapli Awmk
MPOM3BO/ILHO HapaBHe C OLEHMBaeMbiM  06pasyoM  BbICEBaKOT
CeMeHa HeyCTOlYMBOro copta. B onbiTe ucnonb3yoT He MeHee 20
AwmMkoB. B Awwmke genaoT 10 psgkoB, B KaXAbli M3 KOTOPbIX
BbiceBatoT no 30 cemsH. Yepe3 2 fgHA nocfe NosiBfieHUs BCXOLOB
MPOM3BOAAT 3acefieHne 06pasyoB TAAMU pasHbIX BO3PacToB, a Mo
BO3MOXHOCTM W COBOKYMHOCTW WX OMOTMMOB. Tneil paBHOMEPHO
CTPAXMBAIOT MATKOW KMCTOYKOI Ha Kaxkfgoe pacTeHuwe. Yepes 2-3 gHA
Ha Mano3acefieHHbIX pacTeHUsX npoueasypy nosTopsoT. Harpyska
3aCefleHHOCTN COCTaBNAET 2 0CO6M Ha 1 pacTeHUEe 3epHOBLIX KyNbTyp
" 4 0cobu - Ha MPOPOCTOK COPro. B KayecTBe KOHTPO/S MCMONb3YHOT
HEYCTONYMBBIA COpT.

OueHKy ycToiuMBOCTM 06pa3LoB NpoBoaAT yvepe3 10-14 aHeit
Moc/e HacefieHMst pacTeHWid U rnbenn HeycTonumBoro copta mno 6-
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6aNNbHON LWKane:
1- nncTbAa 6e3 BUAVMbIX NOBPEXAEHWIA;
2- MefilKne CBETNIO-XeNTble MATHAa Ha NUCTbAX B BUAE TOYEK,
YyacTb nncTa obecLBeyeHa;

3- KpYMHbIe CMMBAOLLMECH CBET/O-XKENTble NATHA, YacTb ANCTa

nornéna;

4- 0AWH NNCT NOrne;

5- aoBa nucta norn6no;

6- pacTeHve nornéo LennKom.

[ns  yckopeHus paboT MepBYyK OLUEHKY npoBogAaT 6e3
MOBTOPHOCTEW, B JaNbHellem 0TobpaHHble HOMepa BbiceBaloT B 3-4
MOBTOPHOCTAX. B KauyecTBe KOHTPONS B 3TOM CepuM  OMbITOB
MCMONb3YHOT YCTONYMBBINA COPT.

OTobpaHHble  KOHTpacTHble N0  YCTOMYMBOCTM  06pasLbl
OL|eHMBAIOT B Aa/IbHENLLIEM B NOMEBbLIX YCOBUAX.

Bonee petanbHOe uccnefoBaHMe MeXaHM3MOB YCTOMYMBOCTM
pacTeHWin K TAAM MPOBOAAT B CTPOr0 KOHTPONMPYEMbIX YCNOBUSX.
[ns aTmx ueneit Hambonee AOCTYMHbIM ABASETCA METOL W3YYeHUs
N104OBMTOCTU TAEA MpuM MWTaHUM Ha PasHbliX COpTax KOPMOBbIX
pacTeHUiA.

OueHvBaemble 06pasLibl BbIpalMBalOT B FOPLUKAX, B KaXLOM
roplwke LO/MKHO 6biTb MO 5 pacTeHmit. lMoBTOpHOCTL onbiTa 10-
KpaTHas.

Mocne nosiBneHuss BcxofoB (1-2 nucTa) Ha pacTeHUs nog
N30/ TOPbl NOACAXKMBAIOT NMUYMHOK MEPHOr0 BO3pacTa - 04Ha 0Cobb
Ha pacTeHue. MsonatopamMnm B [aHHOM C/y4vae MOTYT CAY>XWUTb
CTEKNAAHHbIE KOMMaKW OT (POHapeli «eTyvas Mbllb», BEpPXHee
OTBEPCTME KOTOPbIX 3aKpbiBaeTcs 6sA3bl0 wMnu mMapneid. [Mogcuer
YMNCNEHHOCTU Tneli npoBogsaT yepe3 10-20 gHeil mocne 3aceneHus
pacteHwit. pu npoBefeHUN Y4YETOB PEruUCTPUPYIOT TaKXe YWCIO
NorméLInX B3POC/bIX 0CO6EW 1 TUYMHOK.

KoahmumeHT nnofoBUTOCTU PACCUMUTBIBAKOT KaK CpefHHo
N1040BMTOCTb CAMKM B CYTKM 3a Bpems OnbiTa.

OueHuBaloT (h13nonornyeckoe COCTOsIHME Tnew
(napTeHoOreHeTMYeCKMX CamMoK) NPW NMUTAHWM Ha pasHbIX copTax. [
3TOr0 Ha Kaxjoe pacTeHue MOMeLLalT No OAHOM KpblaToii ocobw,
nocne OTPOXAEHMS TPeX JIMUMHOK CaMKy YAanslT. Y B3pOCAbIX
0C06ell, pa3BUBAIOLLMXCS M3 3TUX IMYMHOK, OMPeAensoT Maccy Tena,
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a Mocne WX BCKPbITUS - 06Llee 4YUCMO 3apofbllleid M CTeneHb WX
3penocTu.

3agaHue 3. OnpegeneHme yCTOMYNBOCTU 3EPHOBBIX KOM0COBbIX
KyNbTyp K TISIM MO COAEPXaHWIO TOKCUMYHBLIX [O/1 HUX BELLeCTB
BTOpUYHOro obmeHa (MBOA, JVNMBOA).

MeTog, OCHOBaH Ha Xpomatorpaguyeckom (pakLMOHUPOBaHUU
HaTMBHOIO PaCTUTENILHOTO COKa C MOC/MEeAYHOLWMM OKpaluMBaHWEM
BeLLeCTB BTOpUYHOro obmeHa, cogepxawmx MBOA U AVMBOA,
06pa3yoLLMX LBETHOW KOMMNAEKC C MOHAMU XXenesa.

MaTepuansl u o6opyaosaHue. 10 T 3eneHoii Maccbl 18-
[HEBHbIX pacTeHuid. CneynanbHO MOArOTOB/EHHAs M 06paboTaHHas
napaguHoMm xpomartorpaduueckas 6ymara pasmepom  5x15cm,
XpomaTorpaguyeckass kamepa, 0,5 1 pacTBopuTens: H-6yTaHon,
YKCYCHas K1CnoTa, Boga B COOTHOWeHUN 4:1:5; 2%, BOAHbIA pacTBop
X/IOPHOFO  >Kenesa;  NWNeTka, CTEKNAHHbIA  NynbBepu3aTop,
thapdopoBast yaLluka ¢ NeCTUKOM.

MeToaunka BbIMONHEHUSA paboThl. Kaxapili obpasey,
aHanmsupyeTcs  TpwkAabl. [na  aHanmsa  Kaxgol  MOBTOPHOCTU
HeobxogmMmo B3BecuMTb 3r 3e/eHoii Maccbl o6pasua. [lyTem
pacTMpaHus 3eMeHOl Maccbl NeCcTUKOM B (hapdpopoBOi  vallke
Heobxoaumo nonyunts 0,5-1 M coka.

. Ana aHanu3a 0,1 Mn pacTUTENbHOIO CPKa C MOMOLLLIO MUNETKU
HaHOCAT Ha Xpomartorpauueckyto 6ymary B Y3KW MPOMEXYTOK
MeXAy ABYyMS Mofiockamu napaduHa.

Mocne  npocywkn  Bymarn U Hapesku napaguHa
XpoMaTorpaMmbl 3arHyTbiM KOHLOM MOJBELUMBAIOT Ha Kapkac W
NMOMeLaT B  XpomaTtorpajuyeckyro Kamepy (SKcukatop) ¢
pactsoputenem. B ogHy Kamepy nometiatot no 10-12 xpomatorpamm
Tak, 4TO6bl OHW He Kacaiucb OfHa Apyroi. Bocxogsllas pasroHka
COKa Ha XpomaTtorpammax MpOoA0/MKaeTcs 2 vaca NpWM KOMHATHON
TemnepaType. pn 3TOM pacTBOPUTESb NPOXOAUT PAcCTOAHUE 7-8 CM.
Mocne aToro xpomarTorpaMMbl BbIHUMAIOT U3 Kamepbl, MPOCYLUMBAIOT
N onpbiCKMBalOT 2% pacTBOPOM X/OPHOTO >Kefesa B Boge. B
pesynbTaTte KauyeCTBEHHON peakumMn ¢ (PEHONbHbIMU COEAUHEHUAMM
Hefaleko OT JIMHWM  (DPOHTA MOSABNAETCA 30Ha C  rofy6bim
OKpalumBaHMeM. WHTEHCMBHOCTL ee OKpallMBaHWs CpaBHMBAIOT C
TaKoBOW y 06pa3LoB C 3aBe4OMO M3BECTHOW YCTOMYMBOCTBIO K T/ISIM.
OueHKy npoBOAAT MO 5-6anibHON  WKane. BbICOKOYCTOMYMBLIE
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06pasLbl OLeHMBAKOT 6asinom 5, HeycToluMBbIE - 1.

MogconHeyHMKoOBaa OrHeBKa

Bua WMPOKO pacnpocTpaHeHHbIn: Bca 3anagHas EBpona,
CeBepHasa Adgpuka, MNepegHas Asua. B npegenax 6biBwero CCCP
CeBepHasa rpaHuua pacnpocTpaHeHns MPoxXoAnT oT ®UHCKOTO 3anuBa
K JTagoxxckomy o3epy. LLlmpoko pacnpocTpaHeHa B CpefHeid Asun,
KasaxctaHe, Cubupun u Ha [anbHem Boctoke (Amypckas o061,
MpumopckuiA Kpail). Bpegutenb 06HapyXMBaeTCs BO BCEX 30HAX
BblpalyMBaHus NOACOTHEYHMKA.

CamKn OTKNafblBalOT fAiLa B COLBETMA  CMOXHOLBETHbBIX
pacTeHuin. TnogosmtocTb 100-300, suu, Aiiua OTKAaAblBakoTCA
MOOAMHOYKE UMM HeGOMbLIMMM TpynnamMmu. SMOPUOHaNbHOE pPas3BUTHE
anutcs 3-7 gHeil. OTpOAMBLUMECS TYCEHMLbl NUTAKOTCA NblIbLOA 1
nernecTkamy LBETKOB, HauyMHas C TPeTbero BO3pacTa, Brpbl3aloTcs B
MSKOTb COLBETWiA, rfe MpOAenbiBalT XOfbl B MapeHXuMe, NoejatoT
OCHOBaHWA LBETKOB W BbleJaloT cofepXumoe cemaHoK. Cragus
ryceHuubl gnutcs 13-20 gHeid. Mo 3aBeplUieHUN pasBUTUA TyceHMUa
06bI4HO CMYCKaeTCA Ha 3eMilo, rAe Ha rny6uHe HEeCKObKMX
CaHTUMETPOB MNJIeTET KOKOH, B KOTOPOM OKYK/MBAeTCA WM
nepe3nMOBbIBaeT. Pa3BuTre KyKONKM NPOSO/MKaeTca 0kono 17 gHei.

Bug nONMBONBTUHHLIA. B 3aBUCMMOCTM OT LWIMPOTbI U HanMumus
MPUrofHbIX PacTeHWUIA-X035eB MOXET pa3BmBaTbCA 1-4 MOKOMeHMs, U
faXe MATOe HeMojHOe nokoneHwe. B ueHTpanbHOW Poccum vale 2
MOKOMEHUA, U3 KOTOPbIX BTOPOE MOXET ObiTb YacTUYHbIM. Vmaro
MoABAAOTCA 06bIYHO B KOHUE Mas - uioHe. MoMUMO MOoACONHeYHMKa
MOBPEXJAOTCA MHOTME BUAbI CIOXKHOLBETHBIX, B YaCTHOCTU, cadop,
acTpa, Xpu3aHTema, HOrOTKM, pOMallKa, YepTonosioX, KPeCTOBHUK,
nvXva, Bacunek W Aap. [uTaHue TryceHWUL, OCYyLLecTBAseTCA
NCKMOUYNTENBHO penpoayKTUBHLIMY Yyactamm pacTeHmi,
noBpexzaeHuns ctebneil He 0TMeyaeTca. 3MMOBKa B3POC/bIX FYCEHML, 1
NX OKYK/VBaHWEe MPOMCXOLUT BHYTPUM KOKOHOB B MOBEPXHOCTHOM
C/10€e MouYBbl.

C BBeieHMEM B Ky/bTypy MOACOMHEYHMKA NOACONHEYHMKOBAS
OrHeBKa CTana MepBOCTEMNeHHbIM BpefuTeneM, Bbi3blBas notepu 20-
60% ypoxas 3Toli KynbTypbl. Bpefs 06ycnoBnvBaeTcs He TOMbKO
BblefJaHNeM COLEePXMMOro CeMAHOK, HO W OrMeTeHUeM KOP3WHOK
NMayTUHOW 1 3arpAsHeHMeM WX  3KCKPEMEHTaMu  TYCeHwuL;
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MOBPEXAEHHbIE KOP3VMHKU YacTO 3arHWMBAKOT MpU NOMafaHun B HUX
LOXAEeBON BOAbl. PagnkasbHbIM MPMEMOM 3alMTLl PacTEHMIA MPOTWB
3TOr0 BpeAuTeNs SBASETCS BblpallyBaHWe MNaHUMPHbLIX COPTOB
MOACO/IHEYHMKA, KOTOpble MOYTWM He MOBPEXAATCS TyCeHUuamu
6narogaps 3aWUTHOMY C/I0K 000/TI0HKUN CEMSHOK.

Takum 06pasoM, NaHUMPHOCTb CEMSH BbICTYMaeT B Ponu
(hakTOpa YCTOWYMBOCTM MOACO/HEYHMKA K  MOACOMHEYHUKOBOI
OFHEBKE. dakTopsl yCTORYMBOCTYU pacTeHwit nrparT
MepBOCTENEHHYIO POSib B CAEPXMBAHUM Pa3MHOXEHUS BpeauTens, B
YacTHOCTW, (MTOMENaHWH, COAEepPXallMiics B Mepukapne CEMSHOK
NOACONMHEYHNKA.

3apaHuve 4. OnpefeneHvie NaHLMPHOCTU CeMAH MOACONHeYHMKa
Kak (bakTopa yCTOWYMBOCTU K MOACOMHEYHNKOBOI OrHEBKE.

Lens pa6oTel. Onpefenutb naHUupHble W 6GecnaHuMpHble
CeMSAHKM MOACO/HEYHMKA, NOArOTOBUTL aHaTOMUYECKMEe Npenapatbl U
MPOBECTN aHAaTOMUYECKOE U3YUeHMe NaHLMPHOro Cnos.

MaTepuansl u o6opyposaHue. CEMAHKA pasfiyHbIX MO
YCTOMYMBOCTM K MOACONHEYHUKOBOW  OrHEBKe copToB
MOACONTHEYHMKA, [BYXpPOMOBOCEpHas CMECb, MWUKPOCKOMbI,
npeaMeTHbIE WM MOKPOBHble CTeKna, yawkn [eTpn, CTeKsHHble
CTaKaH4MKM, Ne3Bus 6e30MacHoin 6puUTBbI.

MeToanKa BbINONHEHUA PaboT bl

1 OnpegeneHune naHUMPHOCTA CEMAHOK.

OTcumtath No 100 WITYK CeMAHOK HeCKONbKux (2-3) copToB
noAconHeyHnKa. MOMeCTUTb CeMAHKM B CTEeKNSIHHble CTakaHUMKM
(KaKablA COPT OTAENMbHO) W 3aUTh ABYXPOMOBOCEPHOW CMECHIO
(HacbiweHHbIM  18-% pacTBOpPOM ABYXPOMOBOKMC/IOFO Kanus W
KOHLEHTPMPOBAaHHOW CEPHOW KMCNOTbI B COOTHOLWeHMN 85:15) Ha 10-
20 MuHYT. B pesynbTaTe BO3L4ECTBUA ABYXPOMOBOI CEPHOW CMECH
3NMAEPMUC M MNPOOKOBas TKaHb 06eCLBEYMBAOTCA, a MaHLMPHBINA
CMON HepacTBOPMM B CMecu. [1oaToMy OecnaHuvpHble CeMAHKW
CTaHOBATCH CBET/bIMMW, @ NAaHLUMPHbIE OCTAKOTCA TEMHOOKPALLEHHbIMU.
CMecb CnMBalOT, CEMAHKM TLIATe/bHO NPOMbIBAIOT BOLOMNPOBOAHOW
BOAOV M MOACUMTBIBAIOT KOMMYECTBO NaHLUMPHBLIX U 6eCnaHUMpHbIX B
Kakgon npobe. OnpefenstoT MNPOLEHT  MaHUMPHOCTU  CEMSH
13y4aeMbIX COPTOB.

Pe3ynbTaTbl OMbITa 3aNMCLIBAIOT B pabouyyto TeTpasp.
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2. TUMCTONMOrMYeckoe W3yyeHUe MAHLMPHOFO C/Ios CEMSIHOK
MOACONHEYHMKA.

[ns NpUroToB/IEHUST TUCTONIOTUYECKNX CPE30B BEPYT KYCOUKM
KOXYpPbl NMaHLUUPHBIX CEMSHOK, MOMELLAIT UX B CEPALEBUHY GY3MWHbI
1 OCTpbIM Nie3BMeM Ge30macHol 6puUTBbI 4eNaroT MONepeyHble CPesbl.
MOXHO cfienaTb Cpe3bl HEMOCPEACTBEHHO C CEMSIHOK, He BbIyLLMBas
sgpa. Cpesbl nony4aroTcs 60/1ee TOHKUMU, ECNIM KOXKYPa pasMsiryeHa,
UEro MOXHO JOCTUTHYTh, 3aMOYMB CEMSIHKM Ha 5-10 MUHYT B ropsiyeii
BOZE.

JlabopaTopHasa pa6oTa Ne 3
METOAbl OLEHKWN KAPTO®ENA HA YCTONUNBOCTbL K
BONE3HAM

B HacToswee Bpems  O4HUM M3  BaXHEMWnx nyTei
MOBbILEHNS  MPOLYKTMBHOCTM CEMbCKOXO3ANCTBEHHbIX paCcTeHWiA
ABNAETCS 3amTa MX OT 0onesHeli. B KoMnnekce MeponpusaTwi,
HanpasfieHHbIX Ha pelleHne 3ToW npobnembl, Bedyllee MeCTo
3aHMMaeT CO3f4aHue BbICOKOYPOXaWHbIX M 60/e3HeyCcTONYMBbIX
COPTOB M rM6pUA0B.

Cenekums Ha 60ne3HeyCcTORYMBOCTb BOMEe CNOXHA, YeM CeNneKLms
Ha NH60A LPYroil  XO3SMCTBEHHOLEHHbIA MPU3HaK, TaK Kak OHa
BefleTcA B OTHOLUEHMM OMONOrMYecKoro QakToTopa - NaToreHa,
KOTOPOMY  CBOWCTBEHEH  HEMPEPbIBHbIA X0  3BOMHOLMOHHON
M3MEHUMBOCTW.  Hapsgy € 3TUM B YCNOBUAX  KPYMHbIX
CMeLnann3npoBaHHbIX X034/ACTB, arponpOMbILLIEHHBIX 06bEANHEHWIA,
Ha (DOHe LUMPOKOW Menmopauum 3emMenb, pPe3Ko BO3POCLUEro
obecneyeHnst CENbCKOro X03a/CTBAa MUHEPaNbHbIMU  YA06peHMsMN,
3HEPreTUYEeCKMMM  MOLLHOCTAMM  TpebyeTcAa  co3fgaHue  COPTOB,
YCTOMUMBLIX K KOMMAEKCY 3aboneBaHuidi. Ycnex paboTbl B 3TOM
HanpaeneHU! B 3HaYWUTENbHOW Mepe 3aBMCUT OT Bblbopa MeToga
onpefefieHnMs  YCTOMYMBOCTWM  CeNeKUMOHHOro  matepuana K
BO36YAUTENIO TOM U NHOW 60NE3HN.

MeToabl  OUEHKM  KapTodens Ha  yCTOMYMBOCTbL K
huTohTOpOo3y

dutodTopos 0THOCKTCS K yucny MOBCEMECTHO
pacnpocTpaHeHHbIX ¥ Haubonee onacHbIX 60ne3Hell kapTodens.
3abonesaHne MpOSBASETCA €XErofHO, 3HAYMTE/IbHOrO Pas3BUTUA
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fjocturaet pas B 1-2 roga. MaccoBble BCMbILWKX MOBTOPAIOTCA B
cpefHeM yepes 3-5 neT ¢ noTepamMu ypoxkasa 4o 50%.

Pa3BuTni0 60/1€3HM CMOCOGCTBYIOT 0CaAKM, OTHOCWTE/bHas
BNa)KHOCTb BO3fyxa cBblwe 75%, cpegHecyTOo4Hasds TemmepaTypa
BO34yxa 10-20°C.  muHMmanbHaa  6-10°C.  BpefoHOCHOCTb
(huTOPTOPO3a  3aK/KOYAeTCH B MPEeXJEeBPEMEHHOM  OTMUPaHWUU
MOPaXXEHHOW 6O0TBbI, CHUXEHWUN YpOXKas KNy6HEN W rHWeHWM mx BO
BPEMS XpaHeHWs, pa3mepbl NOTepb YpoXkas 3aBUCAT B OCHOBHOM OT
YPOBHS YCTOWYMBOCTU BO3[€e/NbIBAEMbIX COPTOB, METEOPOIOrMYECKNX
MW MOYBEHHbLIX YCMOBWIA, Cpoka MosABNeHUs 60Me3Hn, MNpueMoB
BO3[e/IbiBaHNA KapTodens.

Ha nuctbsax obpasyeTcs 6ypble pacnblBYaTble, MOCTENEHHO
paspacTatowimecs naTHa. Bo BnaxHylo norogy waud npu poce no
KpasM OTMepLUeli TKaHW, MPEMMYLLECTBEHHO Ha HWXHeli CTOpPOHe
JIUCTLEB, Pa3BMBAETCS CEPOBATO-0eNblii HaseT CMOPOHOLLEHNS rpuba.
Cnopbl pa3HOCATCA W BETPOM MO MO0, (hUTOPTOPO30M MOpaXkaroTca
BCE HAZ3eMHble OpraHbl PacTeHWUs W KIyOGHU W Mpu 6NaronpuATHLIX
4519 pa3BuTUS 60ME3HN YCOBUAX MOTYT B TEUEHWNE HECKOMbKUX AHel
Bbl3BaTb MacCOBOe MOpaxeHuii pacTeHwit. KnybHu 3apaxaroTcs £
nepuog Beretauuy crnopamu, nonajarowymMmn B NOYBY C NMOPaXKEHHON
60TBbl, MAM NPU COMPUKOCHOBEHWU C Heil BO Bpems y6opku. B
HamboNblUeinl CTeMeHN MOABEPKEHbI 3ab0NeBaHUID  KAYGHUM C
HEOKpENLLUeA KOXMLEA U MeXaHW4ecKMMu MnoBpexaeHusamu. Ha mx
MoBepXHOCTW 3abofieBaHMe MPOABNAETCA B BWAe TBepAblX, Crerka
B/1aB/IEHHbIX CEPO-KOPUYHEBBIX MATEH, PACMPOCTPAHAIOLLMXCSH BHYTPb
MAKOTM B BWAE PXaBo-OypbiX TXKeA. [MepBMYHBIM  UCTOUHWUKOM
VH(EKUMN SBAAIOTCA cnabo3apakeHHble Ky6HW, nonajarlouive B
MocajoYHbIl MaTepuan UAM OT6pOChl KapTogens nocne BeCeHHel
nepe6opku.

Bo3bygutenb 6onesum - rpud Phytophthora infenstans (Mont.)
oTHocKTCA Knaccy Oomycetes, nopsaky Peronoaporales, cemeicTsy
Pythiacaae. Mwuennii MHOrOSiAePHbI, HEK/IETOUHBI,
pacrnpocTPaHAeTCA B TKAHAX PACTEHNA MEXK/IETOYHO. BHYTpb KeTok
NMPOHUKaOT obpasyroLmecs Ha MULEUY MHOMOYUC/IEHHbIE GOKOBbIe
BbIpoCTbl (rayctopuu). Ha MOBEPXHOCTU MOPaXeHHbIX TKaHein rpub
nosiBNAETCA B BWAe OTBETBMEHWA MWLENNs - KOHWAMEHOCLEB C
(HOPMUPYIOLLMMUCA Ha HUX NMMOHOO06pPasHbIMKU KoHuausmu (18-40
MKM). OHM MOryT npopacTtatb OLHWM WM HECKO/IbKAM POCTKamu,
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unu obpasytoT 6-16 noABMXKHbLIX 300crop (10x7 MkM). 3oocnopsl
MOABNAIOTCA TOMbKO B KanefibHO-XWAKOW Bnare npu Temnepatype
Hmke 14°C n cnocobCTBYHOT camoMy ObICTPOMY HapacTaHuio
WHMEKLNUX B Mone.

Ona  6opbbbl Cc QuTOpTOPO3OM paspaboTaH  KOMMJIEKC
(hMTOCAHNTAPHBIX, arpOTEXHUYECKMX WU  XUMUYECKUX MEepOonpusaTWiA,
Cpefu KOTOPbIX OLHUM W3 OCHOBHbIX SABNSETCA BO34efblBaHUWe
yCTOMUMBBIX COpPTOB. Y  kapTohens oO6HapyXeHo [fBa Tuna
YCTONYMBOCTU K (hUTO(TOPO3Y.

BepTukanbHas, wunn crneyudmyeckas, YCTOMYUBOCTD,
KOTOpas onpejenserca AOMWHAHTHbIMW R-reHamy W MposBasercs
peakuueli cBepx4yBCTBUTENBHOCTM (CBY) KNETOK pacTeHMs-x03suHa
MO0 OTHOLUIEHWIO K HECOBMECTMMbIM pacam naToreHa. OTOT Twn
YCTONYMBOCTM 06ecrneynBaeT NOAHYH HEBOCMPUMMYMBOCTb PaCTEHNI
TOMbKO K OTAEe/NbHbIM pacam W HefoCTaTOYHO [0/IrOBEeYeH M3-3a
MOCTOSHHOIO pacoo6pa3oBaTenbHOro npotecca y rpunba.

CopusoHTanbHasA, WAM Hecneuudgpuyeckas, ycToiuMBOCTb
KOHTPONMPYETCA CUCTEMOI NaTtoreHoB, 06ycnaBnnBaeT OAWHAKOBbIN
YPOBEHb 3aluTbl OT BCEX pac rpuba, Hambonee crabuibHa npu
NPaBUMbHON  TEXHOMOTMM  NPOW3BOACTBA  KapToens, CHMXaeT
CTeneHb CNopynauMu rpmoba.

CopTtoobpa3supbl KapTogens Moryt o06nagaTb OLHWM U3 3TUX
(haKTOpPOB MM UX coueTaHnaMU. Hecneuuduryeckas ycToiuMBOCTb He
crnocobHa NpefoXpaHUTb PacTeHWs OT MOPAXKEHWS, OCOOEHHO B roj
ANNPUTOTUIA, HO fenaeT UX MeHee [OCTYMHbIMW ANs BO36GyAuTens
6onesHn. OJHO W3  T[NaBHbIX  AOCTOMHCTB  3TOFO  TMNa
HEBOCMPUMMUYMBOCTM  3aK/IIOYAETCA B  CHWKEHUM  KO3(duLmeHTa
pasMHOXeHus rpuba, 4YTO BefeT K YMEHbLUEHUID WHTEHCUBHOCTYU
pacoo6pa3oBaTe/ibHbIX MPOLLECCOB.

Bonblwy pofib FOPU3OHTAILHON YCTOMYMBOCTU B 3alluTe
KapTtoens ot uTOPTOPO3a M HeobxoaMMOCTb  UCMbITaHUA
NCXO4HOIO  CEeMEKUMOHHOr0  MaTepuana Mo  3TOMY  MPU3HaKy
NOLYEPKMBAIOT UCCEA0BATENIN B Pa3HbIX 30HaX CTPaHbl.

Hanbonee 06bEKTMBHO OUEHWTL COPTOO6OpPasUbl MOXHO B
noneBbIX YCNOBUAX B  TOAbl  3NUUTOTMIA  6onesHn.  [Mpu
He[OCTAaTOYHOM ee pasBUTUM ChefyeT UCNO/b30BaTb METOAb,
OCHOBAHHbIE HA MCKYCCTBEHHOM 3apaXXeHUW PacTeHWiA.
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MeToauku, pa3paboTaHHble, anpobupoBaHHbIe n
NpVMeHsieMble B HACTOsILLIEe BPEMS B CENEKLMOHHbIX LIEHTpax.

MoneBoil MeToA OLEHKM NUCTbEB. [OCTOBEPHOCTb OLEHKU
(hUTO(hTOPOYCTONUMBOCT B MOME 3aBUCUT OT pPacoBOro COCTaBa
MPUPOAHOIA Monynauum Bo36yanTeNs, BPEMEHU MOsBAEHUs 60/E3HN, ee
MPOAO/MKUTENEHOCTU U UHTEHCUMBHOCTU pa3BuTus. MosToMy nonesoii
METOA BbICOKO3(h(EKTMBEH UL B TOAbl 3MMAUTOTMIA, Korpa
CO3aeTCs XKECTKWIN ECTECTBEHHbIN MHMEKUMOHHBIA (POH. MocKonbKy
FOPU30OHTa/IbHas YCTOMYMBOCTL BbIpaXKaeTcs B 3afepXKKe MOSBMEHUS
3ab0/1eBaHNS U CHVDKEHMM €ro YPOBHS, OLEHKYy 06pasuoB B none
cnefyeT npoBOAWTL B AWHAMUKe, B CpaBHEHWM C cOpTamu-
CTaHAapTaMmn YCTONYMBOCTM B KaXKAOW rpymnne CnesiocTy.

Y4eT HauMHalOT C MOMEHTA MOSABMEHUS GOME3HU Ha PaHHWX
copTax M MpoBOAAT 5-7 pa3 B Ce30He [0 OTMMpaHus 6GOTBbI MO
CnefyoLen LWKae.

Tabnuua 7 - Lkana gns OueHKM yCTOWYMBOCTM K (hUTOTOPO3Yy
KapTothens B MOMEBLIX YCIOBUAX

PasBTHe GonesH, % YcToinums CTeneHb yCTORYNBOCTU
0CTb, 6ann
OTcyTcTBUE NATEH 9 OueHb BbICOKas yCTONYMBOCTb
hruTOPTOPO3a Ha NMUCTHAX
EgvHMYHbIE NATHA Ha 8 BbicoKas yCTOYMBOCTb
OTAEeNbHBIX IMCTHAX
MopaxeHo 1o 25% 7 OTHOCHTENBHO BbICOKAsA
NINCTbEB YCTONYMBOCTb
MopaxkeHo ot 25 fo 50% 5 CpefHas yCTORUYNBOCTb
JINCTbEB
MopaxkeHo 6onee 50% 3 Huskas ycToinunBoCTb
NINCTbEB
Bce nucTbs pacteHus 1 OueHb HM3Kasa yCTOWYMBOCTb

MOMTHOCTbKO MNOpPaXKeHbl
na60paTOpH0-HOHEBOVI MeTO[ OUEHKW NNCTbeB. lMo3Bonger

He3aBMCMMO OT NOrogHbIX yC}'IOBVII\/‘I Yy4unTbiBaTb OCHOBHbIE CbOprI
npoABNeHNA FOpI/I3OHT8U'IbHOIZ yCTOVI'—IVIBOCTI/IZ yCTOVI‘-II/IBOCTb K
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MPOHUKHOBEHMIO  rpuba B KNETKM  XO3AWHA-pacTeHus; K
pacnpocTpaHeHWIO B TKaHAX NOcne NPOHUKHOBEHWS; YCTONYMBOCTD,
00YCNOBNEHHYIO CHWKEHMEM WHTEHCMBHOCTM CMOPOHOLLEHUS W
YANMHEHNEM  WHKy6auuoHHOro nepuoga. Oco6eHHOCTb  MeTofa
COCTOUT B WHOKY/ALUMUN HEOTLE/NIEHHbIX OT PACTEHWUA JINCTbEB, YTO
nprbnvXaeT NPoLECC 3apakeHNs K eCTeCTBEHHOMY NPOTEKaHWUIO ero
B npupoge. Kpome TOro, MHMpUUMPOBaHWE TMPOBOAAT B TeuyeHue
BeretaLyu HECKONbKO pa3, YTobbl 3a(MKCUPOBATb W3MEHeHUs
YCTOMYMBOCTM B XOe OHTOreHe3a pacTeHWiA.

B KauyecTBe WH(EKUUN WCNONL3YIOT BbICOKOBUPY/EHTHYIO
pacy, npeABapuTe/ibHO MPOBEPUB ee arpeccUBHOCTb, KOTOpas MOXeT
CHWXaTbCA  MpWM  MHOTOKPATHOM  MaccupoBaHWuM  rpuba  Ha
nuTaTenbHbIX  Cpejax W NIOMTUKax  KiybHeid.  [osblwaroT
napasuMTMYecKne CBOWCTBA MaToreHa nyTem nepecesa C Ky6HeR Ha
NNCTbA BOCMPMUMUMBOIO COPTa 1 06paTHO.

Ans OLLEHKM YCTOMYNBOCTU npurogHa b
BbICOKOMH(EKLMOHHAA Ky/bTypa C XOPOLUIMM CropoobpasoBaHneM U
6bICTpbIM pocToM (4-6 fgHeil). W3 unHMDeKuun, pPasMHOXEHHOR Ha
NOMTMKaX KNny6Heil, FOTOBAT  CYCMEH3MI0 C KOHLUeHTpauwein 20
KOHMgUA B MOME 3peHNs MUKpOCKona npu  yBenuuveHun 120.
VIH(eKUMOHHBIA MaTepuan MNpUrogeH AN 3apaXeHus Nulb npu
MaccoBOM BbIXOf€e 300CMnop. s 3TOro CyCneH3uio BblAep>KMBAKOT
npu Temneparype 8-10°C B TeyeHne 1-2 yacos.

K 3apaeHWt0 MpUCTYMaloT C Hayana LBeTeHUs paHHUX COPTOB
B Mepuoj ecTecTBEHHOro MosiBNeHUs  uTodpTopo3a B  rojsl
aNNUTOTUIA 1 NOBTOPSAIOT ero 3-4 pasa 40 Havasa yoopku MNO3AHMX.
Y WCNbITbIBAEMbIX U KOHTPObHbIX 06pa3LoB 3apaXaloT B BeuepHee
Bpems 2 nucta (Mo 3 fonun) cpefHero apyca (B KayecTBe KOHTpOnel
MCNONb3YIOT COpTa PasHbIX TPYMn CnefocTu C U3BECTHLIM YPOBHEM
YCTOMUYMBOCTM). Ha HWKHIOK MOBEPXHOCTb KaXKAOW M3 Tpex LOnei,
cumTas OT BepXYLLUKMW, HAHOCAT MO Kanje WHOKY/oMa U HakpbiBaloT
nX creunanbHbIMU  MUKPOKamMepamu, KOTopble CHUMAKOT vepes 12-16
yacoB. CnycTa TpOe CYTOK MOCfe WHOKYNAUMM (MUHUMa/bHbIRA
MHKY6aLMOHHbIA Nepuog Ans BOCNPUUMYMBOIO COPTa) 3apaXeHHbIE
NNCTbA OTAENAlT OT PacTeHWid, nepeHOCAT B nlabopaTopuio U
pacKNafblBaloT Ha CTEKNAHHbIE BKAAAbILLIW, NOKPbITbIE YBAQXHEHHON
(hunbTPOBaNbHO 6ymaroi 1 NoOMeLLaloT B MHKYBALMOHHbIE BNaXHbIe
Kamepbl npu Temnepatype 18-20°C ¥ HOpPMabHOM [HEBHOM
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OCBELLEHUN.

OTMeyvaloT Aaty NOsSBAEHNS MEPBbIX MPU3HAKOB 3apaXeHus, a
Ha 8-e CyTKM Nocne WHOKYNAUWUKW - BENUUUHY MopaxeHus  (nyTem
M3MepeHns anameTpa NATEH) U MHTEHCUMBHOCTb  CMOPOHOLLEHWS MO
LLUKane:
0 - OTCYTCTBME CMOPOHOLUEHMS;
1 6ann —cnaboe CropoHOLLEHNE;
2 6anna - cpefHee CMOPOHOLLEHNE;
3 6anna - cuibHOE CMOPOHOLLEHUE.
BbICUMTBIBAIOT MHAEKC NOPAXKEHWS NO (hopmyse:
A+-b, an 6n\ _1
) o1 on B. M
rae X - UHAEKC NopaKeHus;
al, a2..a,, - CPeAHAsA BeIMYMHA NopaXxeHUs (MMm);
61, 62, 6N - CPEAHAA MHTEHCUBHOCTb CMOPOHOLLEHUS (6ann);
B/, B2,BM- CPELHWI UHKYOALMOHHBIA Nepnog (CyTKn);
n - KOJIMYECTBO MHOKY/ALWIA 32 CE30H.
B 3aBMCMMOCTM OT Be/MYMHbI WHAeKca 06pasubl OTHOCAT
onpegeneHHoW rpynne yctoiunsoctm (Tab. 8).

Tabnuua 8 - LLkana gnsa guddepeHumanum ycTonumnBoCcTH K
thmTohTOPO3y COPTOOOPA3LLOB KapTodhens No BeNUUMHe NHAEKCA
NOpaXeHUs NNCTbEB

Hpexc YCTONUMNBOCTD CTeneHb YCTONYMBOCTM

nopaxkeHus (6ann)
0 9 OueHb BbICOKas YCTOMYMBOCTb
0,15 7 OTHOCI/ITE[II:HO BbICOKas
YCTOYMBOCTb

5,1-10 5 CpefHss ycTonunBoCTb

10,1-20 3 Huskas ycToinumBocTb
CsblLwe 20 1 OueHb HU3KasA YCTONYMBOCTb

MeTog PEKOMEHAYETCA O/11 OUEHKM MUCXOAHOro Matepuana wu
CeNNleKUMOHHbIX o6pa3u,03 Ha 3aBepLiarolnx tanax cenekuunn.
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JlabopaTopHOWN METOA OLEHKM NINCTLEB

B OCHOBY MONOXEH  METOA, OCHOBAHHbI Ha 3apaXeHuu
OTZIeNIEHHbIX OT pacTeHus nmcTbes. OCOBEHHOCTbL ero 3aK/oyaeTcs B
WHOKYNAUMN  INCTbEB  MapanfiefibHo  ABYMS  MH(EKLUUOHHbLIMM
Harpyskamu (cnaboil 1 MNOBLILIEHHOR), 4YTO NO3BOMAET  Hambonee
OTYET/IMBO pas3fensATb 06pasubl C BbICOKON, CpeAHeid W  HW3KOM
yCTONUMBOCTbIO. CHATUE MHMEKLMOHHBLIX Kanenb crnycTa 16 uyacos
nocne HaHeceHWs fJaeT  BO3MOXHOCTb  0TO6paTb  (OpMbl €
YCTOAYMBOCTbIO K MPOHMKHOBEHMIO rpmba. MMoAroToBkKa MHGeKLmK,
TEXHWKA WHOKYNALMU W YCNOBUA WHKY6auuu Takve e, Kak W B
nabopaTopHO-NoaeBOM MeTOAe, HO JNIUCTbA packnajblBaeTcs Ha
BKMafbllLUN  BepxXHeld CTOPOHOW BHW3. [IpyMeHeHWe KOHTponeit
o6a3atenbHo.  MeTog  npurofeH  AnA MaccoBOM  OLEHKU
CENEKLMOHHOro MaTepuana.

3agaHue 1. OueHWTb YCTOMYMBOCTU K (UTOPTOPO3Y NNCTHEB
KapTotens B NabopaTopHbIX YCNOBUSX.

MaTepuansl u o6opygosaHue. CopTa KapTogens pasHblX
CpOKOB co3peBaHusi. CycneHsun 5, 10, 20 n 30 koHMAMIA B none
3peHMs  MMUKpPOCKOMa Mpu  yBe/IMYEHUN 120. CycneHsuto
BblfepXmnBaloT npu Temnepatype 8-10°C B TeueHue 1-2 yacos.
CTeKnsHHble BKMaAbIWW, MOKPbITbIE YBAAKHEHHOW (hUNbTPOBaIbHOM
6ymaroii, MHKy6aLNOHHbIe BNaXHbIE KaMepbl.

MeTogaunka BbIMOJIHEHUA paboThl. YuntelBatoT
WHTEHCMBHOCTb CMOPOHOLWeHNUA B 6annax, Ha OCHOBaHWM Yero
BbIUMCNAIOT OKOHYaTeNbHbI CcpegHuini 6ann. 3Ta moagudukaums
KacaeTCsi KOHLEHTpauuW WHOKY/OMa, CPOKOB 3apakeHWs Un yuyeta.
[Bymsa cycneH3nsmu (KoHuUeHTpauus 51 10 KoHMAWiA B none 3peHus
MUKpOCKOMa Mpu yBenuueHun 120) 3apaxkaloT B Hayane LBETeHus
no [ABa /MCTa Kaxgoro obpasua M3 rpynnsl ckopocnenbix. [ns
WHOKYNAUMKN MaTepuana [Jpyrux CPOKOB CO3PeBaHUA MNPUMEHSIOT
KoHueHTpauun 10 n 20 KoHugwii. BTOPOiA 1 TpeTbeil MHOKYNIAuun
nofsepraloT 06pasubl, He 3apasuBLUMECS UK €Nabo nopasmsLUMecs
B MepBbli 1M BTOPO pa3. lMpy 3TOM WCNOAb3YKOT MOBbILIEHHbIE
Harpy3ku nHgekuun - 10-20 n 20-30 KOHUAWIA COOTBETCTBEHHO. YueT
NpPOBOAMTCA Ha 5-e CyTKM No cregyrowein wkane (tab. 9).

J1abopaTOpHbI/A METOL OLEHKM YCTOMYMBOCTM  KIYGHEN.

OCHOBaH Ha 3apaXKeHuu Lenbix Kny6Hein. MeTogmka oTpaboTaHa Ha
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COpTax C W3BECTHbIM YPOBHEM YCTOWYMBOCTM U MOXET ObiTb
CMOMb30BaHa A/1s MacCOBOW OLEHKU WCXOLHOTO U CENEKLMOHHOTO
MaTtepuana.

Tabnuua 9 - LLIkana gns oueHKn yCTORUYNBOCTU K
(hUTOPTOPO3Y NUCTLEB KapTOdens B 1a6opaToOpHbIX YCNOBUAX

MHTEHCUBHOCTb

YcToiumBocTb, 6ann CTeneHb yCTORYNBOCTH
CMOPOHOLLIEHNA

OtcyTcTBMe 9 OueHb BbICOKas
CMOPOHOLLIEHMA yCTONYMBOCTb
EAnHUYHbIE 8 Bbicokas ycToiunBoCTb
KOHWNEHOCLLbI
CnopoHoLueHue OTHOCUTENbHO  BbICOKas
3aHUMaeT [0 25% 7 YCTONYNBOCTb
niowaamn mcta
CnopoHoLLeHve CpegHsis yCTONUMBOCTb
3aHumaeT ot 25 go 50% 5
nioLwaamn nmcra
CnopoHoLLeHve Hwu3kasa ycToiAumBoCTb
3aH1mMaeT ot 50 go 75% 3
naowaamn imcta
CnopoHoLLeHve OueHb HU3Kas
3aHMMaeT cBbiwe 75% 1 YCTONYNBOCTb

nnoLwaam niucTa

3agaHne 2. OueHWTb YCTOMYMBOCTb Ky6OHel KapTodens K
thmTodhTOpPO3Y.

MaTepuansl n o6opyaosaHue. KnayOHM pasHbIX COPTOB
kapToens. CycneHsus 15 KOHWAWIA BbICOKOBMPYEHTHOM pacbl B
none 3peHuss MuKpockona npu ysenuyeHun 120. CTeknfHHble
KPUCTaNn3aTopbl, BbIIOXEHHbIE YBNAKHEHHOW (QUbTPOBANbHON
6ymaroii.

MeToauka BbinofHeHna pa6oTbl. OT KaXKLOr0 MCMbITbIBAEMOr0
obpasya 6epyT no 5 Kr Kay6Heil, MOKT Moj NPOTOYHOA BOAOA M
3apaXaloT MyTeM MNOTPYXXeHWs Ha 5 MUHYT B CYCMeH3uo
300CMNOpPaHrues 7 3o0cnop BbICOKOBUPY/IEHTHOW pacsbl.
MoarotaBnuBaldT WMHAEKUMIO KaK WM AN 3apaKeHUs NCTbEB.
KOHUeHTpauus MHOKynoMa - 15 KOHMAMA B nNOMe  3peHus
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MUKpOCcKOMa  npu  yBenuueHun  120.  3apaxkeHHble  KNy6HM
YKNagblBalOT B CTEeK/fHHble  KPUCTA/NIN3ATOPbI,  BbIOXKEHHbIE
YBN@KHEHHOW (hUIbTPOBaNbHON BOymaroi, M HakKpbIBalOT CTEK/IOM
nHKybaumns npu Temnepatype 15-18°C B TeuyeHue 21 cyTok. B
Ka4yecTBe KOHTPO/el WMCNO/b3ylT copTa M rmbpuabl € M3BECTHbIM
YPOBHEM YCTOWUYMBOCTM K/yOGHel. OUEHMBAOT 3apaXeHue Mo
Be/IMUMHE HeKpo3a W3 MNOBEPXHOCTU  KAy6Heid u  rnybuHe
MPOHMKHOBEHNA rpuba B KNyGHM HA WX NPOJO/SBLHOM paspese.
MpUMEHSAIOT CnefyoLwyto WKany:

0 - mopaXxeHne OTCYTCTBYET;

1- eAnHUYHbBIE Herny6okue (40 5 MM) NOpaXeHUs;

2 - nopaXkeHo A0 25% NnoBepXHOCTU;

3 - nopaxeHo oT 25 go 50% noBepxHOCTW KNy6HA, nmaouiagu

cpesa;
4 - nopaxeHo oT 50 fo 75% noOBEpPXHOCTU KYOHSA, Niowaau
cpesa;
5 - nopaxeHo cBbllle 75% MNOBEPXHOCTU K/YyOHSA, MNoLaan
cpesa.

3aTeM Ans Kaxgoro o6pasua  BbIYWACMSIOT CPefHWA  bann
HeKpo3a MOBEPXHOCTU W CPefHuidi 6ann NopaXKeHUs BHYTPEHHUX
TKaHeli KNy6Hs, N0 CpefHeli BEMMUMHE KOTOPbIX ONpejensieT CTeneHb
nopaxeHus, a 3aTem 6ann ycroumsocTu (Tab. 10).

Tabnmua 10 - Lkana 4ns OLeHKM YCTONYMBOCTM K (PUTO(TOPO3Y
Ky6Hei KapTotens

CreneHb nopaxeHus, o o
YcTonumMBOCTb, 6ann CreneHb yCTONYMBOCTYU

6ann
0 9 OueHb BbICOKaA
YCTOYMBOCTb
0,1-0,5 8 BbIcoKast yCTONUMNBOCTb
06-1 7 OTHOCVITE‘}:IbHO BbICOKas
YCTORUMBOCTb
1,1-2,0 5 CpefHsis yCTOYMBOCTb
2,1-3,0 3 Hwu3kas ycToiiumBocTb
3150 1 OueHb HU3KasA

YCTORUMBOCTb
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MeTogmka oT6opa (UTOPTOPOYCTONYMBBLIX 06pasLoB
KapToens no KaybHAM. YCTOWYMBOCTb KNyOHel K dumTodiTope,
TaKKe KakK 1 Haf3eMHbIX YacTeld pacTeHWi, MOXeT 6bITb ABYX TWMOB:
ropusoHTa/IbHass W BepTUKasibHasa. CaMbiM  HALEXHbIM  TUMOM
YCTOMYMBOCTM [N HUX, TaKkKe Kak W AN NIUCTbEB, ABMAETCS
rOpU30OHTaNbHAasA ycToiumBocTb. Pa3paboTka MeTofoB oT60pa (hopm
KapTodens, 0bnafaBLLIMX 3TUM TUMOM YCTORUYMBOCTU, UMEET 6O/bLLIOE
MpaKTUYecKoe 3HauyeHue. MeTof npeAycMaTpuBaeT  MpoBefeHue
oT6opa B [iBa 3Tana B TeYeHWe 4BYX JieT.

CylHocTb pa3paboTaHHOro MeTtofa oT6bopa CeAHLEB Ha
YCTONUYMBOCTb K (UTOPTOPO3Y 3aK/IOYAETCS B CNefyIOLEM: BO BPeMs
yOOpKM CefHLEB MEepBOro rofa OT Kaxgoro rubpuga GepyT no
OfHOMY Ky6HI0. 3apaXKeHue nx NpoBOAAT B HOsAOpe-Aekabpe. Yepes
CeMb [Heli MOCNe WHOKYNAuMM MPOBOAAT MepBbli  OCMOTP
MOBEPXHOCTU Ky6Hel. Kny6HU ¢ SiBHbIMW NpU3HaKamy NOpaXeHus
yOansioT, a Ha OCTaBLUMXCA [LenarT Herny6okKuii Hagpes C Lenbio
BbIIBNIEHWS CUMMTOMOB MOP&XEHMA MSAKOTUM W pacKnagblBatloT
06paTHO B KiOBeTbl. HenopaeHHble Ky6HU MPOCYLUMBAIOT, XPaHAT
[0 BECHbl W BbICRXKMBAIOT B MUTOMHWUK BTOPOro roga. OueHKy
BEreTUPYHLMNX pacTeHui npoBoAsAT Ha €CTECTBEHHOM
WH(EKUMOHHOM (hoHe (nNpW ycnoBum, 4TO B nonynauuu rpuba
NPUCYTCTBYIOT BWPY/EHTHbIE pacbl, B MPOTUBHOM CAy4vae SINCTbS
OLeHMBAtOTCA N1a60PaTOPHBIM METOLOM).

Kny6HU HOBOro ypoxas aHanqusupyroT Ha YCTONUYMBOCTb K
(hMTOTOPO3Y OCEHBIO MYTEM MHOKYNALMMW TIOMTUKOB.

Haunbonee nepcnekTUBHbIM SBASETCA OT6OP MO KAyOHIO B
MEPBOM CE/EKLMOHHOM MUTOMHUKE, TaK KakK OH [aeT BO3MOXHOCTb
CEeNeKLUMOHepy YXXe Ha paHHMX 3JTanax pabotaTb C 3aBejoMo
YyCTOMYMBBIM ~ MaTepuanioM W Tem CambiM COKpPaTUTb 06beM
M3y4yaeMblX MONYMAUMA B NOCNEYHOWMUX MNUTOMHUKAX, 3KOHOMS
BPEMS 1 MAoLLafp.
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JlabopaTopHasi pa6ota Ne 4
OUEHKA KAPTO®ENIA N OBOLWLHbIX
MACJ/IEHOBbIX KYNIbTYP HA
YCTOMUYMBOCTb KXXECTKOKPbI/IbIM
BPEANTENAM

Hanbonee onacHble BpefuTenn Kaptogens U OBOLLHbIX
MacNeHoBbIX KyNnbTyp B Poccum - rpbidyline Hacekomble. 370 fBa
BUJa XYKOB - KONOPaACKMI XYK U 28-TOUeYHAs KOPOBKa, a Takxe
6abouka - KapTo(henbHas MOfb, ABNAKOWAACA KaPaHTUHHbIM
00beKTOM. Kpome HMX, Ha NacneHoBbIX KynbTypax o6utalT
cOCylle HaceKoMble - HEKOTOpble BWAbl Tnel, KoTopble
NOTeHUMWanbHO OMNacHbl rNaBHbIM 06pa3oM KaK MepeHOCUUKHY
BUPYCHOI NH(eKLMN.

Konopagcknii Xxyk

PoaunHa Bpegutens - toro-3anag CLUA (Ckanuctele opel). B
HacTosliee Bpems ero apean BKMo4aeT CeBepHylo AMeEpUKy
(CLUA un tor KaHagbl), noutu Bcto EBpony (Kpome CKaHMHaBCKUX
CTpaH, BenukobputaHuu, WpnaHgum u WcnaHguu), Kakas,
MepegHiolo n  CpegHioto  Asuw, KasaxctaH; B Poccuiickoit
®egepauun - Tepputopunm  LleHTpanbHoro, LeHTpanbHo-
yepHo3emHoro, BonrorBarckoro, [Mosonxckoro, Ceepo-
KaBKa3CKOro 3KOHOMWYECKMX paiOHOB U OCHOBHbIE  30Hbl
KapToesieBOACTBA B HOXKHbIX W LeHTpanbHbIX obnactax Cesepo-
3anagHoro, CeBepHoOro, Ypanbckoro u 3anagHo-Cubupckoro
paiioHoB. Apean BpeauTens B EBpasumn B HalM LHW NPOAOMKaeT
pacwmpaTLCA BbICOKUMMW Temmnamu, MOCTENEHHO OXBaTbiBasf 30HbI
(haKTUYecKoro  BO3feNbIBaHUA KapTogens M OBOLYHbIX
nac/ieHoBbIX KynbTyp B npegenax YMEpPeHHOro n
cy6TpPONMYecKoro nosicos.

Bnarogapss fpkoli OKpacke KONOPaACKWA XXYK BO BCeEX
OTKPbITO XMBYLIMX (ha3ax XOPOLIO 3aMETEH Ha MOEfAEMbIX WM
pacTeHuax, 4YTO npu 06CnefoBaHUAX MNOCAAOK NAC/eHOBbIX
KynbTyp o6neryaet U YycKopseT BbIMOSIHEHWE BCEX YYeTOB
YNCNEHHOCTU BPeAUTeNs, HeO6X04UMbIX Kak Aff TPaguLMOHHOM
CUTHaNM3auny CPOKOB MPOBeLEHUS 3alUTHbIX Meponpuatuin (c
y4yeTOM 3KOHOMWYECKOro Mopora BPefOHOCHOCTU), Tak U Ans
CPaBHMTE/NLHOW OLEHKM 06pa3L0B pacTeHWA Ha yCTOMYMBOCTb K
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BPEAWTEIO COrNacHO npef/iaraeMbiM PEKOMEeHAALNAM.
Konopafcknii  XyK  Tpouueckm CBA3aH TOMbKO C
nacneHoBbIMW pacTeHUsAMW. OH CU/IbHO MOBPEXAaeT kapTodesb u
faknaxaH U MeHblUei cTeneHn TomaT. Henb3a UCKAUUTb
BEPOATHOCTb NOBPEXAEHUSA KOMOPaACKUM XYKOM (B 3aBUCUMOCTHU
OT 30Hbl 006MTaHWs) OBOLWHOrO Mepua, OBOLHOrO (u3anunca,
ObIHHOW Tpywn u Tabaka, a TakXe OMacHOCTb COXPaHeHus
pesepBauunin BpeauTens (NpyM ero MNPOHWKHOBEHWW B HOBblE
palioHbl) Ha HeKOTOpbIX BMAAX AWKOPACTYLIMX MNAacNeHoB -
BOJIOCMCTOM, CNafKo-ropbkom u ap. Ha cBoeli reorpaguyeckoi
pOAMHE OH MepBOHayasbHO 06UTan Ha AMKOPACTYLLMX NacneHax:
KoftoyeM  (Solarium  rostratum  Dun.) u KaponumHckom (61
carolinense L.), 4T0 1 06ycnoBuno ero nOTEHUUANTbHYHO
afanTMpyemocTb K APYTMM Ha3BaHHbIM Bbille BMAAaM MAac/leHOBbIX
pacTeHuli N0 Mepe TEPPUTOPUANIBHOTO pacceneHns BpeauTens.
BpesoHOCHOCTb HAaCEKOMOro CBs3aHa C 06befaHneM Xykamu
M MMYMHKaMWU HaA3eMHbIX YacTell pacTeHWid - rnaBHbIM 06pa3omM
nucTtosoro annapara. lMpu 3tomMm ocobu BpefuTens cbheparoT
NNCTbA NOBPEXAAEMbIX PacTeHWUiA LennkKom, obrpbi3as Ux ¢ Kpaes
WA ¢ cepefuHbl. Ana KapTogens XXYKu u ux AMYMHKN 0CO6EHHO
BPeLOHOCHbI B Mepuogbl OYTOHM3aLUMM W LBETEHUA, Korpa
3aKnagblBaeTca U popMUpyeTCca OCHOBHAA Macca Kny6Heii; noteps
60TBbl MO OKOHYAaHWW MaccoBOr0 LBETEHUS YXXe MPaKTUYecKn He
CKa3blBaeTCA Ha ypoxae kny6Heil. [N OBOLLHbIX MNac/eHOBbIX
KynbTyp (6aknaxaH, TOMaT W Ap.) XYK BPeLOHOCEH B TeYeHue
BCEro nepmoja ux Beretaumm 4o NofHOW y60pKU ypoxKas, Tak Kak
[aHHble KyNbTypbl SBAAIOTCA PacTEHUAMU C HEOTPaHUYEHHbIM
pocToMm, a Yy 06aknaxaHa >YKM JNIeTHUX TMOKOJIEHUIA u4acTo
MOBpeXAatT W MAo4bl. 30HOV NOCTOAHHOW WAU NEPUOLUYECKON
BPEJOHOCHOCTM KOMOPaACKOro >XykKa Ha KapTodene cnegyet
cumtaTb BCe 6e3 WCKNHOYEHUS paioHbl ero MOCTOSHHOro
06UTaHUA, B T.4. Ha3BaHHbIE Bbille CEBEPHbIE PErMOHbI, B CBA3M C
ONTMMAanbHOW afanTaunein BpeguTens K MECTHOMY KAuMmary.
Konopafckuin »Xyk 06nafaeT 4pe3BblYainiHON 3K0M0TMYECKON
M1acTUYHOCTBLIO. 10 COBpPEMEHHbIM  NpeACTaBMeHWAM OHA B
3HAYMTENbHOW mepe 0bycnoBneHa BbIPXKEHHbIM
BHYTPUNONYAALUOHHbIM afanTUBHbIM nofmmMophnmMom
reHeTn4eckoi npupogel (Bunkosa v gp., 2002). bnarogaps aTomy B
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nonynauMaX KOMOPaACKOr0 XYyKa B HOBbIX YCMOBUAX 00UTaHWS
CyWeCcTBEHHO  06nervyeHbl M YCKOPEHbl  MPUCNOCOBUTENbHbIE
MpoLLeCcChbl, COBEPLUAOLLMECH Ha YPOBHE MONyAAuui U U3MEHSIOLLMe
reHeTUYeCcKyo CTPYKTYpY nonynsuuidi BuAa afeKBaTHO MECTHbIM
YCNOBUAM nyTem €CTeCTBEHHOI0 oTbopa Hambonee
NPUCNOCOBNEHHbIX TEHOTUMOB - MPOLECChl  MUKPO3BOIOLMN,
npuBoAsLMe K (OPMMPOBAHUIO  3KOMOTMYECKUX pac, B T.M.
reorpaduyeckmnx. Takue pacbl BbifBMEHbI (B T.4. METOAaMU (heHETUKM
nonynaumin Ans NoaMMOPMHbLIX BUAOB) M Y KOMOPALCKOIO XyKa B
OCHOBHbIX arpoK/IMmaTuyeckunx 3oHax Espasuu.

B cBAsn Cc uxX 6GMOMOrMYECKON PasHOKAYECTBEHHOCTbIO
YCTOMYMBOCTb KOHKPETHbIX 06pa3LyoB KOPMOBbIX PacTeHU K
BPEAMTEN0 B TMOMEBbIX YCN0BMAX MOXET WMeTb 30Ha/TbHYH0
creunduky. B cBA3M C 3TUM NpU MNPOBEAEHUM OLeHKM 06pasLoB
MacneHoBbIX Ky/bTyp Ha YCTOMYMBOCTb K KONOPAACKOMY XYKY (4ns
06BEKTUBHOCTM Pe3y/bTaToOB OLEHKM) BaXHO COBM0AATb 30HANbHbIN
noaxogd, TO eCTb BECTM OT6OP MEepPCneKTWBHbIX A8 AaHHOW 30Hbl
YCTONUMBLIX (POPM PacTeHWin B MECTHbIX YCMOBMSX COr1acHo
060CHOBaHHOMY H./.BaBnnoBbiM  NpuHUMNY  reorpamyeckoro
M3yYeHMs KONNEeKUWA pacTUTeNbHbIX pecypcoB. O4eBMAHO, 3TW
Tpeb0oBaHWNA cnpaBea/inBbI AN5 BCEX 0OBLEKTOB.

MexaHn3Mbl YCTORUYMBOCTMN.

YCTONUMBOCTb MacneHOBbIX Ky/lbTyp K HaceKoMbIM-puTOodharam
[0 HaCTOSALLEro BPeMEHU u3yyanacb rnaBHbIM 06pa3om Ha npumepe
KapTodhens 1 Konopagckoro Xxyka. ViccnefoBaHMAMM 0TEUECTBEHHbIX
M VHOCTPaHHbLIX CMeuMasMcToB MoKasaHo, 4TO pasnyHble BUAbI
KapTodens, Kak KynbTypHble (BKfoyad Solatium tuberosum, S.
andigenum ¥ fp.), TaK U MHOTOYUC/IEHHbIE OUKOPACTYLLWE, B CBOEM
6vopasHoobpasuy  06nafal0T  3HAYMTENbHBIMW  TeHETUYECKUMMU
pecypcaMn YCTOAYMBOCTU K KOMOPALCKOMY D>KYKY W [ApYrum
HacekoMbIM-puToharam (LLlanmpo, 1985; LLanupo u gp., 1991).

B ycToiiumBocT KapTodens K KONOPafCKOMY >XyKy [OKasaHa
pofib  MexaHu3mMoB  MOP(ONOrMYECKOro, OpPraHOreHeTMYecKoro,
aTpenTnYecKoro, (hM3MONOTrNYeCKoro, WHIMBUTOPHOTO,
OKCUJATMBHOr0, HEKPOTMYECKOro W penapauMoHHOro 6apbepos
VMMMYHOreHeTUYeCKO CUCTEMbl  pPAcTeHWil, CBA3aHHbIX C WX
pa3nMyHbIMK BUAOBLIMU U COPTOBLIMK Mpu3Hakamu (Bunkosa, 1980,
2000; LWanupo, 1985; Bunkosa, WBaweHko, 2000; Bunkosa v ap.,
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2002). OHKM nepeyncrieHbl HXKe B Tabnuue 11, rae MMeTCs Takxe
NprMepbl HEKOTOPbIX YCTOMUMBBLIX K KOMOPALCKOMY >XYKY COpPTOB
Ky/IbTYPHOTO KapTo(ens ¢ XapakTepuCcTUKON UX 3aLLMTHbIX CBOWCTB.
[JaHHbIA  CIMCOK MOXHO AOMOMHWTL Takke copTamMu  AHJO,
ATnaHTUK, bBeponuHa, bBuHTbe, peHumapk, [e3ups, KeHHebek,
NacyHok, Mapuliannek, Pomallka n SHeprus.

Mpr3HaKkM yCcTOMYMBOCTH, KOTOPbIE OKAa3blBAOT OTPMLATENbHOE
(penmpeccupytollee)  Bo3geiicTBMe  obnagalownx MMM hopm
KapTogenss Ha KOJIOPAfCKOro >KykKa W M03TOMY 3ac/yXusatoT
Hanbo/bLLIEro BHUMaHNS CeneKUMoHepoB, B Tabnuue 11 BblgeNieHbl 1
OTMeYeHbl 3Be3404KOi (*) nepes NOPALAKOBbIM HOMEPOM.

ATpenTUyecKniA U WHIMOUTOPHbLI BGapbepbl. OTpuuaTebHOE
BO3/eMCTBME YCTOMYMBLIX (HOPM KapTodens Ha BpeavTens MOXET
MPOSABNATLCA CYLLECTBEHHbIM 3aTPYAHEHVWEM MOUCKa, MOT/IOWEHNUs 1
MepeBapuMBaHNA MUY >KYKaMW W JIMYMHKAMKU, 4TO BefeT K
3HAYMTeNIbHOMY MOBLILIEHNIO 3HEPro3aTpaTr opraHu3Ma HacekoMoro
Ha obecrneyeHve 3TUX XM3HEHHO BaXKHbIX (PyHKUWIA. B nocnegHem
Cfyyae BaXHelLlee 3HauYeHVWe MMEKT OCOOEHHOCTU MOMEKYNAPHbIX
CTPYKTYP OCHOBHbIX GMOMOMMMEPOB MWLM (aTpenTUYeckuii 6apbep)
W HanMume y pacTeHulii OeNKoB, WHTUOUPYIOWMX aKTUBHOCTb
nULLeBapuTeNnbHbIX  EPMEHTOB  HAaCEKOMOro  (MHrMOUTOpPHbIN
6apbep). PacTeHMs ¢ Takumy CBOWCTBaMMW BbI3bIBAOT Y (puTOdaros
CUHAPOM «HEMOSIHOFO0 ronofaHus» 0ocobeil, 4TO NpPUMBOAMT K
reTepoXpPoOHUAM B Pa3BUTUW W MOBBILLEHNIO CMEPTHOCTU JIMYMHOK,
Pe3KOMY CHWXXEHWIO MAOLOBUTOCTU WMMAro U WX HemnosHOLEHHOMY
HaXXVpoBOYHOMY (Npeagmanay3HoMy) nuTaHuo. B uTtore 3to
NPOSABNSETCSH 3HAYMTENBHBIM CHUXEHMeM BMOTUYECKOro MnoTeHumana
BpeguTeneii (LLanupo, 1985; Bunkosa, 2000; Bunkosa, ®acynatu,
2001; Bunkosa u gp., 2002).

dusnonornyecknini n okCuaaTuBHLIN Gapbepbl. VX Bo3gelicTBue
Ha BpeauTeNeil CBA3aHO C MNPAMbIM  TOKCUMYECKMM  3((eKTOM
BTOPUYHbIX  (DU3NOJIOTUYECKM  aKTUBHBIX BELLECTB, a Takxke
MPOAYKTOB MX OKWUCMEHUS, aHa/IOTMUYHOE AeCTBMI0 UHCEKTULMAOB M
6akTepuanbHbIX TOKCUMHOB. Y NAc/ieHOBbIX PacTEHW 3TO [NaBHbIM
06pa3oM  INIMKOA/IKa/Ionabl:  COMaHWH,  AEMUCCUMH,  YaKOHWH,
nosinafileH”H, TOMaTuHbI, KancamuuH, gusanuH n gpyrme. MHorve u3
HUX BugocneunpuyHbl (Bunkosa, 1980; Lllanupo, 1985; Bunkosa,
MBateHko, 2000).
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Tabnuua 11 - Bugosbie 1 cOPTOBbIE 0COBEHHOCTU pacTeHWi
KapTodhens, onpeaenstoLme ycTtoiunBocTb ero Popm K

KO/I0PafCKOMY XYKY

Mpu3Haky (MexaHW3Mbl) YCTONYMBOCTM
reHOTUNOB KapToens K KOopagcKoMy XYKy
1 KycT  MOLWHbIA,  MHOrocTe6enbHbIi,
CWUMbHO 06UCTBEHHDIN
2. TonwmHa nuctoBoi nnactuhkm 300
MKM 1 60onee
3. MexaHnueckasi NPOYHOCTb TKaHel nucTa
6onee 12r Ha 1mm2
#4. [ycToe >Kenesncroe OMyLUeHWe ¢
npeobnagaHnem TPUXOM B-tuna  (y
HEKOTOPbIM [MKOPACTYLLMX BUOB)

5. Bo/bLIOe 4WUCNO [Na3KoB KNyOHA U KX
0[JHOBPEMEHHOE npopacTaHue.

6.YcKopeHHOoe (hOpMMPOBaHWE  HAL3EeMHbIX
yacTeil B nepuog OT MOSBNEHUA BCXOLOB [0
LIBETEHUA

*7. CKopocnenocTb WX KOPOTKWIA mepuog,
MeX Ay LBETEHWEM N OTMUPaHVeM 6OTBbI

*8. Hu3kasn aTaKyeMoCTb  OCHOBHbIX
6vononumMepos  pacTeHus ruaponasamu
HaceKomoro

*9. Hanuume 6enkoB - MHIMGUTOPOB
rmaponas HacekoMoro

*10. Hannune BUAOCNELMUPUYHBIX

rMIMKO/IKONOUA0B U APYTUX (DU3NO0NOrNYeCcKu
aKTUBHbIX BELLECTB co cBolicTBamu
penneneHToB, [eTEPPEHTOB WM TOKCWMHOB, a
TaKXe NPOAYKTOB UX OKUCTIEHMA

*11. Hekpo3 TKaHeil MUCTbEB NOJ KnafKamu
ANL, XYKOB

12. VIHTEHCKBHAA W YCKOPeHHas pereHepaums
NUCTOBOTO arnnapara

VIMMyHOreHeTmnyeckume

6apbepsl (Bunkosa, 1980)

Mopdponoruyecknin
Mopdtonormueckuii
Mopchonornueckuii

Mopdhonormueckuii

Mopdhonoruyeckuin

OpraHoreHeTN4ecKuii

OpraHoreHeTUYecKuii

ATpenTunyeckuii

VIHrMGWTOpHbIN

®U3MONOrNYECKMii 1
OKCWAATUBHBII

HekpoTunueckuii

PenapauyoHHbIii

¢[laHHble cBOlicTBa paCTeHVIVI BbI3blBAKOT 3aTPyAHEHWE MNpoLeccoB

nUTaHNA n nuuiesapeHna

KO/I0pafcKoro

XyKa,  yXygdlleHue — ero

(h131MONOrNYECKOrO COCTOSHMSA MW YCNOBUIA 0BUTaHUS.
OcTanbHble NPU3HaKU CNOCO6CTBYHOT MoBbIeHW0 AMB Konopajckoro
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XyKa Ha T1ocafkax COOTBETCTBYHLUMX COPTOB U CHUDKEHWIO CTEMeHM
NOBPEXAEHHOCTU HAA3EMHbIX uacTeli pacTeHWii Mpu paBHOW C ApyruMu
COpTaMM YKCMEHHOCTW BPEAWTENs, HO He BAMSIIOT Ha KauecTBO U JOCTYMHOCTb
KOpMa 1 MOTOMY He CHUXKAtOT 06LMIA BUOTUYECKUIA MOTEHLMAN HACEKOMOTO.

O6nafalolime JaHHbIMK BELLECTBAMW YCTOWUMBbIE K BPEAHbIM
opraHv3mMam copTta KapToens UMeloT MeXBUL0BOe NMPOUCXOXAEHMe.
Tak, copTa 3apeBo, PameHckwii, CBWUTaHOK KueBCKMil, CoTka W
MeTepbyprckuid, co3gaHHble € UCMO/b30BaHMEM  YCTOMYMBBLIX
06pa3uoB BUAa S.demissum, 061a4at0T KOMMNEKCHOW YCTONUYNBOCTbHO
K KOMopafckoMy XYyKy u ¢utodtope. OfHUM U3 ee MexaHU3MOB
ABNAETCA COfEPXaHWe B JIMCTbAX PaCTEHWU [aHHbIX COPTOB
CTEPOMAHOrO TAMKoaskanouga anbga-ToMaTuHa B KOHLEHTpaLmax
300-600 mkr Ha 100 r CBeXMX /IMCTbeB. ITO He yXyALlaeT MULLEBbIX
KayecTB Kiy6Hell. OfHAKO MepeHacbllleHre CefeKLMOHHbIX COPTOB
MHOTVMW  OPYTUMW  TMKOAnKanougamn  (4eMUCCUH,  YaKOHWH,
nofvageHVH W Ap.) HejonycTyMo, TakK Kak npuBOaUT K
HecbeO6HOCTM KNy6HEN AN 4enoBeka M AOMALUHUX >XMBOTHBbIX
(Wanwupo, 1985; Bunkosa, VeauieHko, 2000). B cBa3n ¢ 3aTum oT60p
YCTOMUMBBLIX K XXYKaM CeNeKUMOHHbIX (opm KapTodens cnegyet
BECTM nuWb cpean 06pasLoB, YAOBNETBOPAIOWMX TpeboBaHWUAM
KayecTsa.

HekpoTuueckuid  Gapbep. Ero pgeiictBue 'y  KapTodens
MPOSB/SETCSH MO OTHOLIEHUIO K OT/IOKEHHBLIM XXYKaMU Knagkam fuu,.
B MmecTax KOHTakTa fuL C J/IACTOBOM MOBEPXHOCTbIO HEPeAKo
pasBMBalOTCA MPOLLECChl HEKPO3a TKaHE NMCcTa Ha BCH ero TONWMHY
BMNOTb A0 006pa3oBaHWsl CKBO3HbIX OTBEPCTUIA, B pe3ynbTaTe 4ero
Anua uam 60MbWINHCTBO MX C NMCTa OnagatoT. Takoe ABMeHWE yalle
BCEro HabnofjaeTca Ha KycTax kapTodens copTos, 60MbLUMHCTBO W3
KOTOPbIX COAepXaT (M3NOMOTNYECKM aKTUBHbIe BeLecTBa TuMa
anbMa-ToMaTMHa.

OpraHoreHeTMYecKnin Gapbep. YXyALWakT YCNOBUS PasBUTUS
KO/MIOPaACKOro XyKka W HeKOTopble O0COBEHHOCTW OpraHoreHesa
pacTeHwid, Hampumep, KOPOTKWIA MEepUo4 MeXAY UBETEHUEM U
OTMMpaHueM 60TBbI M KOPOTKWIA Nepuog BereTauum B LiesioM. B cBasm
C 3TUM OpraHoreHeTU4eckunii Gapbep YCTOMYMBOCTM XapaKTepeH Ans
BCEX CKOpOCMesbiX COPTOB KapTogens, MOCKO/IbKY Ha MX Mocagkax
06bIYHO He obecneymBaeTcs MOSHOLEHHOE HaXMPOBOYHOE MUTaHWe
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OTPOAMBLUMXCA MMaro MOMIOAOr0 MOKOMEHWs, YTO BbI3blBaeT WX
MOBbILLEHHYIO CMEPTHOCTb MPU Mepe3riMoBKe.

[Jpyrve ocobeHHOCTW opraHoreHesa pacTeHWil KapTodens, a
TakkKe OOMbLIMHCTBO MepeuncneHHbix B Tabnuue 11 MexaHu3moB
mMopdonormyeckoro  Gapbepa (32 MCK/IHOYEHWEM  XKENe3UcToro
onylweHns B-Tuna, CBOWCTBEHHOrO psAy AMKOPacTyWUX BWAOB
KapTodesns) " penapauyoHHOro 6apbepa (yckopeHHoe
BOCCTaHOBJIEHWE, WM penapauus yTpayeHHbIX No6eros u NNCTLEB) -
He OKa3blBatOT OTPULATENIbHOrO BO3AENCTBMA Ha BpeauTeneilt U He
BbI3bIBAIOT [enpeccun WX NONynauuin, a o6yCcnoBMMBAKOT fiULb
MOBbILIEHHYIO BbIHOCAUBOCTb  (COMPOTMBAEMOCTb) PacTeHUd K
HaHEeCeHHbIM BPeAWUTENAMW MOBPEXAEHWUAM  HaA3EMHbIX YacTeil.
Bnarogaps  HasBaHHbIM  CBOWCTBAM  pPacTeHWA  CYLLECTBEHHO
CHUXaeTCcAa CTerneHb MOBPEXAEHHOCTM JINCTOBOrO annapara mnpu
paBHOI C APYruMy cOpTaMy YMCIEHHOCTU BpeamTeneil Ha nocafgkax
COOTBETCTBYIOLIMX COPTOB, HO He YXYyALATCA KayeCTBO MUK U
YyCNoBuA nNuTaHuMs uTOaroB U MNOTOMY He CHWXKaeTcs KX
6MoTUYECKNiA NoTeHLMan.

OueBMAHO, 4TO HOBble copTa KapTogens, CO34aBaemble
pasnyHbIMM  MEeTOAamMu Cenekuun (Kak TPaguuMOHHbIMK, TaK WU
FeHHO-UHXEHEePHbIMM),  JO/MKHbl  06MafaTb  YCTOMYMBOCTbIO K
KOMIOPALCKOMY XXYKY Ha BO3MOXHO 00/ee.LuMpOoKOiA reHeTUYeCcKol
OCHOBE, TO eCTb co4yeTaTb B OfHOM [EHOTUME  MNPU3HAKK
YCTOMYMBOCTU Pa3NMYHOWA NpMpoabl. 3TO, B YACTHOCTWU, MO3BOMMUT
CYWEeCTBEHHO  3aTpyAHWTb WM 3aMeAnnTb  COOTBETCTBYHOLLME
afanTuBHble npoueccbl B monynauusx speauTens (Bunkosa v ap.,
2002).

MprpogHble pecypcbl YCTOWYMBOCTM KapTodens K BpeauTensm
elle HeAaoCTaTOYHO LUMPOKO UCMONb3YHTCA B CEeMeKUMU  HOBbIX
COPTOB, & 3a4aCTyld W BbIFB/IEHbI [a/eKO He MOMHOCTLI. Tak,
M3BECTHbI BbICOKOYCTOMYMBbIE K KOJIOPaACKOMY >KyKy 06pasLbl
(3KoTUMbI) 'y [EeCATKOB AMKOPacTYLWMX MOAUMOP(HbIX BWAOB
KapTodens, B T.4. kiybHeHocHbIX (LWanupo, 1985; Lanupo v ap.,
1991), ofHako TPaAWLMOHHO WCMOMb3YIOTCA B CeNekuuu nuLlb
OTAENbHbIE U3 HUX.

OCHOBHbIMM  NpU3HaKamMK YCTOWYMBOCTM TOMaTa, nepua Wu
(hmsanuca K  KOMOPALCKOMY  XKYKY  SBAAKTCA  MeXaHU3Mbl
(hmsmonornyeckoro 6Gapbepa pacTeHWid © B NepByld 0OYepesb



CBONCTBEHHblE [aHHbIM BUAAM pacTeHWi  [IMKoanKanougbl -
COOTBETCTBEHHO TOMATWMH (pa3nnyHble (OPMbI), KancauuuH wu
(hm3annH. B TO e BpeMs N3BECTHO, YTO KOPOBKA-3NMAsAXHa CrocobHa
HOPMa/lbHO pa3BMBATLCS Ha BCEX Ha3BaHHbIX KyNbTypax, a TaKKe Ha
BT-TpaHCreHHbIX copTax KapTodens. 3TO MOATBEPXKAAET BMOJIHE
3aKOHOMEPHYH) HEOAHO3HAYHOCTb BO3AENCTBMS OLHUX M TEX XKe
(hM3MONOrMYECKN aKTUBHBIX BELLECTB, XapaKTePHbIX /19 NacneHOBbIX
pacTeHWn onpefeneHHbIX POAOB M BWAOB, a Takke bGaKTepuasibHbIX
TOKCMHOB Ha BUAbl (mTotharos, NpUHaAnexaline K pasinyHbIM, XoTs
N (PUNOreHeTNYEeCKN BNIM3KMM CEMECTBaM OTPsAa >KECTKOKPbIbIX.
CBefieHUs 0 ApyrvX NpuU3HaKax YCTOMYMBOCTY OBOLLHbIX NAaC/eHOBbIX
KY/IbTYP K DKECTKOKPbIbIM BpeanTensMm OTCyTCTBYHOT. CTeneHb
ycToRuMBOCTM (DOpM TOMarta K KOMOPAACKOMY J>KYKYy TakXke He
OQVHaKoOBa W CTOMb >KE 4acTo, KaK y KapTogens u 6GaknaxaHa,
nposBaseTca AU (epeHUMPOBaHHO MO OTHOLLEHWIO K Pas/IMYHbIM
mMoptam U reorpauMyeckum MOMyNAUMAM  BPeAuTens, mnpuyem
MMEHTCA NPUMEPLI ONTUMANLHON aganTauumn KOnopagckKoro xyka K
KynbType TomaTa (Pacynatn, Kapacesa, 1998; ®dacynatu, Bunkosa,
2000; Bunikosa, ®acynatu, 2001).

MokasaTenun YCTOMYMBOCTU. YuuTbiBas pasHoobpasme
6apbepoB M MEXaHU3MOB YCTOMYMBOCTM MNACMEHOBbIX Ky/bTyp K
XKYKam, KpuTepusMu 0T60pa YCTOWYMBBLIX K HUM COpPTOO06pasLoB
MOryT CMY)XWUTb MHOrMe 6uonornyeckue u  MOPQPOMETPUYECKME
nokasaTtenn HaCeKOMbIX W  PaCTeHWid, KOTOpble  OMpeaenstoT
MONMEBLIMA WAN NabopaTopHbIMKM MeTodamu. Hike onmcaHbl TOMbKO
HaMmeHee TpyfOeMKue MeTOAbl (B MepBylD O4Yepedb - MOJEBbIE),
KOTOpble  MOTYT ObiTb  PEKOMEHAOBaHbl ANS  MOBCEMECTHOIO
MPaKTMYECKOr0 MPMMEHEHWSI Ha 3Tamax CeneKuuu, KOHKYPCHOro wu
rocyfapCTBEHHOIO COPTOMUCMbITaHMS, KOFAa HEe CTaBATCA Hay4Hble
3a7a4n UCCnef0BaHNA MEXaHM3MOB YCTOMUMBOCTUN PacTEHWIA.

lMoneBble MeTOAbI

OTnnYatoTCsH BLICOKOW OOBEKTMBHOCTHIO NPV MUHUMAMbLHONA
TPYLOEMKOCTW; B paBHOW Mepe afanTupoBaHbl K  YCI0BUAM
COPTOWCNbITaHMS, CEMEHOBO/ACTBA, CENEKLMN N N3YHEHUS KOMNEKLUNIA
pacTuTe/lbHbIX pecypcoB. BbigeneHve v 0T60P YCTOMUMBBLIX K
BpeauTensm opm pacTeHuii BeLyT MyTeM CPaBHUTENbHOMO aHav3a
OLEHMBaEMbIX 06pa3yoB MO MPUWBOAMMbBIM HWKE MOKa3aTesism
YMNCNEHHOCTW BpeAuTeneldi U CTENeHW MOBPEXAEHHOCTN UMK
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pacTeHWil. [aHHble noOKasaTenu AN pasfMuHbIX COPTO0OPa3sLoB
ONpedenaoT Ha (POHe eCTEeCTBEHHOrO 3acefieHnsl BPesuTensmu
MMEIOLLMXCA COPTOBBLIX MOCAAOK, [fN1A Yero [JaHHble MOCafKu
(oueHouHble rpynnbl 06pa3LoB) o6cneayloT: KapToens - 3 pasa,
OBOLLHble MacneHoBble Ky/bTypbl - 4 pasa 3a Mepuoj Beretauuu.
Co3spaaHue 0cobbiX MOCAf0K pacTeHUiA cneumanbHO 418 UX OLEHKN Ha
YCTOMYMBOCTb K XXYKaM, KaK npasuno, He TpebyeTcs.

BonbLIMHCTBO NOKasaTenei 3aceneHHOCTU U MOBPEXEHHOCTH
pacTeHuit >Kxykamu, npegnaraeMblX B Ka4ecTBe OCHOBHbIX KpUTepueB
YCTOMYMBOCTM K HMM pacTeHWid, XOpPOLIO W3BECTHbl W MOHATHbI
KapTodenesogaM. OHM COOTBETCTBYIOT MOKa3aTe/saM, ornpefenseMbiM
npu 0693aTelbHOM KOHTPO/E YMCNEHHOCTW BpeauTeneid B Lensx
CUrHanmMsaumm noTpe6HOCTV M CPOKOB MpPOBefeHWs Ha KapTodene
NCTPebUTENbHBIX MEpPONPUATUIA C YYETOM 3KOHOMMWYECKMX MOPOroB
BpeAoHocHocT (3MB) Hacekombix. [lpu OuUeHKe pacTeHWidi Ha
YCTOYMBOCTb K BpeLMTensiM COOTBETCTBYHOLLME NOKa3aTeNu LO/MKHbI
ornpegenaTbCs NMPUMEPHO B Te Xe CPOoKM (Nnepuogbl), AN KOTOPbIX Mo
HUM paccunTaHbl 3B HacekombIx (Tab. 12).

Tabnuua 12 - SKOHOMUYECKME NOPOrv BPeLOHOCHOCTH
YKECTKOKPbIIbIX BpeanTenein Ha kaptodene (TaHckuid, 1988)
Buabl BpeguTenei

Cpoku yyeTa (thasa 3KOHOMWYECKWiA nopor

pasBUTUS PacTeHwi) BPelOHOCHOCTH
Konopagfckuin xyk Bexogp! 4o 15 cm 3aceneHo xykamn 5 %
BbICOTbI KyCTOB
Bexogpl fo 25 cm 5-10 xykoB Ha 100
BbICOTbI* KycToB; 10 Knafok au,

ByTOHM3aLmA - Havano
LBeTeHUNA™
lNocne uBeTeHUA™
B TeueHue Beretauuu
(ntobolii cpok)
28-To4eyHas KopoBKa Bcxopgbl*
LiseTeHne*

Ha 10 KycToB
3aceneHo nnyYMHKamm
15% kycToB
To xe 20% kycToB
20-30% noBpexaeHHbIX
(YHWUUTOXEHHbIX)
NINCTLEB™™
1-3 xyKa Ha 1KycCT
3-8 NnumnHoOK Hal KycrT;

3aceneHo nnymnHkamm 10-

15% kycToB

MpegnaratoTca M B KayecTBE OMTUMabHLIX CPOKOB MPOBEAEHWA
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o6cnegoBaHuii HabopoB 06pasLioB PacTeHWn Mpu WX MONEBOW OLEHKe Ha
YCTOWYMBOCTb K BPeaUTENsM.

**B cpefHeM COOTBETCTBYeT 2-My 6ansly MOBPeXAeHHOCTU 60TBblI MO
wkane B3P (noteps 10-25% 06LLei NNOLWaamn MCTLEB HA PaCTEHNK).

MpumeyaHne. 3B KONOPaLCKOro XKyka 1 anuaaxXHbl NpuBeseHbl B BUAE
CpedHMX 3HaueHWil, 6e3 yuyeTa COPTOBbIX U 30H&IbHbIX OCOBGEHHOCTEN.
3HaueHus AMB 41 COPTOB C pa3HOli CTEMEeHbIO YCTOMUYMBOCTU K BPEAUTENAM
MOTYT CYLLECTBEHHO pa3nuuaTbCsl, OAHAKO, 33 PEAKUM WCKOYEHMEM, He
YTOYHEHBI.

O6wme TpeboBaHMA K MOMEBOA OLIEHKe YCTOMYMBOCTM
06pas3LoB pacTeHuin

1. OpfHy oOueHOuYHyIO rpynny o06pasloB pacTeHUA MOXeT
COCTaB/ATb TOMbKO Habop 06pasLoB, BbipaliMBaeMbIX B O4MHAKOBbLIX
YC/IOBUSAX OJHOrO Mons, Ha OAMHAKOBOM arpofoHe v Npu YCroBUsAX
eMH006pa3na TEXHONOTMYECKMX OMnepaLmii No yxomy 3a pacTeHUsMu
ONs BCeA  paHHOW  rpynnbl  o6pasuoB. Habopbl  06pa3uoB,
BblpalliMBaemMble pa3obLLeHHO, moryT ABNATHLCA TO/bKO
HE3aBMCUMbIMI OLLeHOYHbIMK rpynnamu. Habopbl 06pasLoB pasHbIX
KyneTyp  (KapToghens, 6aknaxaH, Tomar W Ap.) ABNAKOTCA
He3aBMCKYMbIMU OLLeHOYHBIMUW TPYMNnamMun B /Il060M Cryyae.

2. Bce nokasatenu gna kaxpgoro o6pasua OLEeHOYHOM rpynmbl
OnpesensTca He MeHee YeM B 4-KpaTHO MOBTOPHOCTW; MakCUMyM
He orpaHunyeH.

[MOBTOPHOCTAMY ABNAIOTCA:

-B  YCNOBMSIX  COPTOWCMbITAHMA,  [Ae  Kaxabll  copT
BbICaXMBaeTCs B 4 MNOBTOPHOCTAX Ha CTaHOAPTHbIX [fensHKax
naowagblo no 25 M2 Kaxpgasa - 1 pagok (He KpailHwil) AensHKu
COPTOWCNbITATE/IbHOr0 Y4acTKa;

-B YCMOBUSAX CEMEHOBOACTBA (MAM  COPTOM3YYEHUS  Npu
nocafkax pasHbiX 00pasLoB pacTeHWii Ha CpPaBHWUTENbHO KPYMHbIX
fensHkax) - npobHaa nnowaska wam ¢parmeHt psagka B 10-20
KyCTOB; Takue MMOWAAKA MpU KaKAoM o6cnefoBaHun 06pasLioB
BblGUparoTCA B npegenax maccuBa no6oro
obpasLa NPou3BOIbHO, HO M0 BO3MOXHOCTU PAaBHOMEPHO;

-B YCNOBUAX MEeNKOAENAHOUYHbIX CeNeKUMOHHbIX, a Takxe
KONNEKUMOHHbBIX  MOCafoK, CO3[4aBaeMbiX Mpu  reorpauyeckom
N3yyeHum MacCOoBbIX KOMMEKUWA pacTUTeNbHbIX PeCypcoB Ha
cTaHumax BUP © B KPYMHbIX CefeKUMOHHbIX LeHTpax, B KOTOPbIX
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KaxXabll obpasel, 06bIYHO npefcras/ieH BCero
6-10 pacteHuMAMW, MOBTOPHOCTLIO sBasieTca 1 KycT. [lpu 3tom
0CMaTpMBAIOT BCE PacTeHMs Kaxoro obpasua 13 yncna HameyeHHbIX
018 CPaBHWUTENbHOW OLEHKM Ha YCTOMYMBOCTb K BpeauTensMm, u
[aHHble HabnAeHUA no nbomMy nokasatento (49 NOocneayrLWEero
pacyeTa CpefHUX 3HAYEHWA MO KakAOMYy 06pasly) 3anucbiBaloT B
MONEBOW XYpPHaN AN K&XA0ro pacTeHUs B OTAE/IbHOCTY.

3. 3aknoyeHns 06 yCTOWYMBOCTM K BpEAUTENAM TexX Wu
MHbIX 00pa3L0B JAtOTCA MO pe3ynbTataM CTaTUCTMYECKOW 06paboTKM
[AaHHBIX, NOMYYeHHbIX N0 BCEM NOKa3aTessM, No KOTOPbIM MPoBeeHa
OLleHKa.

OueHKa  YCTOMYMBOCTM  pacTeHWin MO0  MOKasaTesnsm
3aCeneHHOCTU M NOBPeXAeHHoe™ pacTeHWUn BpeanMTensaMum

lMokasaTenn WCMOMb3YTCA B KayecTBe MPAMbIX KpUTepUeB
YCTOWYMBOCTM COPTOO6PA3LOB K KOMOPALCKOMY XXYKY W 3MUsXHE.
MpoBoanTCA Ha (hOHe ecTeCTBEHHOrO 3acefneHWs MocajoK pacTeHui
XyKamu.

*1. CpefHee 4uC/MO Nepe3sMMOBaBLUMX >KYKOB  (MMaro).
PaccunTbiBaeTCA Ha OAMHAKOBOE YMC/I0 KyCTOB, 06bI4HO Ha 10 mam
100 pacTeHwit. OnpegensieTcqd OAWMH pa3 3a Ce30H - B Mepuog oT
MO/HbIX BCXOLOB A0 MaccoBO ByTOHU3ALMUN.

*2. CpefHee ymcno Knafok amy, Ha 1 kyct. Onpegenserca Torga
Xe. JInctba ocMaTpuBaloT CHU3Y. IMpu aTOM PUKCMPYIOT Kak obLuee
4YMCNO KNafoK AWL, Ha Kaxaoh npobHoW nnowagke (MOBTOPHOCTMY),
Tak M YMCNO KNafoK C MPOABMEHMAMU HEKPO3a TKaHER IMCTbEeB NOf
ANLamMM KOMopagCcKoro Xyka A4fis pacyeTta CnefyroLero nokasarens.

3. MpoueHT KNagok AvL, ¢ MpM3HaKaMu HeKposa TKaHeil nmcta
MoA HAMM.

4. CpefHAs  YMUC/MEHHOCTb  NIMYMHOK  3-4  BO3pacTos.
Onpegensercd OAWH pa3 - B Mepuof Hayana LBETeHWUs KapTodens.
PaccunTtbiBaeTcs Ha 1 KycT, mnpuyem B pacuyeT 6epyTtca Bce
OCMOTPEHHbIE PacTeHWs, a He TONbKO Te, Ha KOTOPbIX O6HApY>KEeHbI
ANYMHKK. [ns 3TOro npu OCMOTPE KaxAoi Mpo6GHOIA naowasku
Heo6XoAMMO OTMeYaTb AN KaKAOro KycTa YCNOBHbIA  6ann
KO/IMYECTBa JIMYMHOK, OLEHUBAEMbIA BM3yasibHO No wkane BW3P
(tab. 13).

5. CpefHsst gonsa (%) KycToB ¢ 60/1bLUIUM KOMYECTBOM SINHUHOK
2-4-ro BO3pacToB - cBblwe 20 WTYK Ans Kaptodens n 10 WTyK Ang
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OBOLLHbIX Ky/bTyp (COOTBETCTBEHHO C 3-5-M M 2-5-M YCNOBHbIMU
6annaMn 4YncneHHocTn cornacHo tabnuue 13). Cpok onpegeneHus
TOT >Ke. PacyeT no JaHHbIM peructpauunn nokasarens Ned.

Tabnuua 13 - Llkana ycnoBHbIX 6anioB KOAMYecTBa NMYUHOK
KOM0PaACKOro XyKa Ha NUCTbAX pacTeHWit

Bann yncneHHoctu Mpagauns YcnoBHoe cpefHee
JNYNHOK 3 1 4-r0 KONMYeCcTBa IMYNHOK  YMCIO0 MIMHYUHOK Ha 1
BO3pacToB Ha 0fIHOM KycCTe KyCTe (419 pacyeTos),
KapTodens, ocobeli ocobeii/kycT
0 0 0
1 1-10 5
2 11-20 15
3 21-30 25
4 31-50 40
5 6osee 50 60

*6. CpefHas fons (%) KycToB, 3aCeNeHHbIX TMYMHKaMU NH0ObIX
BO3PacTOB, OT 06Lero yncna pacteHuii. Mokasatenb onpeaenseTcs:
Ha kapToene ABaxAbl (B nepuoibl Havasa M OKOHYAHUA LIBETEHUS
60/IbLUNHCTBA - COPTOB  KapToens), Ha OBOLLHbIX MacneHoBbIX
KynbTypax TpwKabl (Torga ke v uvepe3 10-15 fgHeid mocne BTOPOro
yyeTa); MepBblil yUeT COBMAaAaeT CO CPOKOM OMpejeneHns nokasarens
Ne4.

*7. CpegHwii 6ann noBpexaeHHOe™ KMCTOBOro annapara.
Cpoku onpegeneHns Kak ans nokasatens Ne6. [lns pacuyerta 3Toro
nokasaTens TakXe HeobXoAMMO OTMeTUTbL 6Gann nospexaeHHoe™
KaXAoro KycTa Ha Npo6HOW niowagke (MOBTOPHOCTH), OLEHMBAEMBII
BU3yasibHO No Lwkane BN3P:

0 - OTCyTCTBME BUAUMbBIX MOBPEXAEHWUI NMCTOBOrO annapara;

1- notepsHo He 6Gonee 10% o6Liein nyowagn NNCTbEB KycTa
KapToens;

2 - notepsHo oT 11 go 25% nnowasmn MCTLEB;

3 - notepsHo oT 26 fo 50% nnowiasam NUCTLEB,;

4 - notepsHo ot 51 fo 80% nnowiagm NUCTLEB,;

5 - notepsHo 6onee 80% nnoLiaau NMUCTLEB.
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8. CpegHWii NpouUeHT KycToB C BbiCOKMMM (3-5) 6Gannamu
NOBPEXAEHHOCTN BOOTBbI - MOTEpPei cBbie 25% nnowannm NUCTbEB
(No aHanorMyHON BM3yanbHON OLEHKe B Te )K€ CPOKM).

*9. CpefHAs YMCNEHHOCTb XXYKOB (MMaro) MOSIoforo neTHero
nokosneHns. PaccunTbiBaetcs Ha 1 unn 10 Kyctos. Onpefensercs: Ha
KapTodene - OfMH pas, MO OKOHYaHUW LBeTeHWs GOJbLUMHCTBA €ero
coptoB (O4HOBPEMEHHO CO BTOpbIM 06cC/efoBaHVEM 06pa3LoB Mo
nokasatenaMm Ne 6-8); Ha OBOLLHBLIX MACMNeHOBbLIX Ky/bTypax - Takxke
MOBTOPHO, cnycTa 10-15 AHei nocne nepeoro y4era.

10. Oonsa (%) >KYKOB MONOAOr0 NOKOMEHWS, 0OHAPYXKEHHbIX Ha
nnogax. llokasatenb WCNOMb3YyeTcA TONbKO MPWU OLEHKE OBOLLHbIX
KyneTyp (6aknaxaH, ToMaT, nepey, ¢usannc). Onpegensercs
[BaXAbl, Kak npegplaywnii nokasarens (Ne9).

*11. Oona (%) KyCTOB, He 3acefieHHbIX BpeauTesneM U 6e3
BUAMMBIX noBpexgeHuin (0 6ann). OnpefenseTcd: Ha kapTodene -
[BaX/bl, Ha OBOLLHbIX KY/bTypax - TPMX/bl, B CPOKM 06CNef0BaHui
copToobpasuos no nokasatensm Ne 4-10.

MpumeyaHus. Bce nepeyncneHHble Bbille MoKasaTenv ABATCS
3KOMOTMYECKN 3aBUCUMbIMW, W HU OLUH U3 HWUX, B3ATbIA B
OTAENbHOCTN, HE MOXET ABMSATbCA OOBLEKTMBHOW XapaKTepUCTUKOW
ycToiumBocTM copTtoobpasua. OueHka AomkHa ObiTb MNpoBefeHa
TONbKO MO COBOKYMHOCTU NokasaTesneid (He MeHee 4-5 KpuTepues).

*Mpn  NpoBefeHWM  TOCYAAPCTBEHHOrO  COPTOMCMbITAHMA
[lOCTaTOMHO MCMOMb30BaThL TONLKO KpuTepun Ne 1, 2, 6, 7, 9 n 11,
OTMEYEHHbIe BbILLIE 3BE3[04KaMU.

Mpy KOHKYPCHOM COPTOWUCMBLITAHUWU B CeNeKUMOHHBIX LEHTpax
OUeHKy 00pa3LoB >KefaTenbHO BecTM No BceM 11 KpuTepusam,
OMMCaHHbIM BblLLE.

Mpn MaccoBOW OLEHKE KOMNEKUMOHHbIX W  CeNeKUMOHHbIX
06pasLoB B YCNOBUAX MENKOAENAHOUYHbIX MOCafoK He creayet
npumeHaTb Kputepun Ne 5 1 8, a nokasartesib Ne9 He NMPUMEHATL Ha
KapToene (MCNOJb30BaTh TOMILKO MPU OLLEHKE OBOLUHBLIX KYNbTyp).

Mpwn oueHKe pacTeHUid Ha YCTONYMBOCTb K KOPOBKE-3MUMAXHE He
pPeKOMEHAYETCA MCMONb30BaTb Takxe Kputepum Ne2 n Ne3 BBugy
NA0XON BU3yaNbHOW Pa3MuyMMOCTM OAUHOUHBIX CEPbIX AUL, KOPOBKU
Ha (hOHe 3eNeHbIX IMCTbEB PACTEHMWIA.
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MpegBapuTenbHas oOueHKa 06pasyoB MO  KOCBEHHbIM
KPUTEPUSAM YCTONUMBOCTU

B HekoTOpbIX Ciy4asx, 0COGEHHO MpW OTCYTCTBUM BpeauTeneit
B NyHKTe (30HE) PacnofiokeHWs CenekLeHTpa WM  pasMeLLeHuns
copToucnbiTaTeNlbHOro  (KOMINEKLUMOHHOIO)  yyacTka,  MOfiesHo
NCMO/Mb30BaTb KOCBEHHbIE KPUTEPMM YCTOWYMBOCTU, K KOTOPbIM
OTHOCATCA  Chegywoowwue  Mopdonoruyeckne v (rU3Monoro-
O6MOXMUYECKME NapaMeTpbl PACTEHWIA:

CpeAHee YnCso rnaskoB Ha kny6He (KapTotens);

cpefHee umco cTebnein Ha KycTe (KapTodens);

TOMWMHA /IMCTOBO MAACTUHKK, MKM (M3MepseTcs Mo
nepugpepun  gonek  3-4-ro AMcta € MNOMOLLBIO  MUKPOMETpa
HEMoCcpeAcTBEHHO B None, 6e3 cpesaHus MCTLEB);

NPOLO/MKUTENBHOCTL NEPUOA BereTaumn, LHU;

NPOLO/MKUTENBHOCTb NEpPUOAa OT OKOHYAHWS LBETEHWS [0
Havana yBsaH1a NUCTbeB (KapTogiesns);

COflep>KaHue T[IMKOanKanomMaoB B JUCTbAX pacTeHwit
(nabopaTopHbIA METOA; OMMCAHUE CM. HIXKE).

Ha3BaHHble rMoKasaTenu, Kak W npegblgylime, [OMKHbI
1CNOMb30BaTLCA TOMBKO B COBOKYNHOCTU. VX NpuMeHeHWe no3BonseT
0TOMpaTb C BbICOKON CTENEHbID BEPOSTHOCTW MPEeANON0XKUTENbHO
ycToliumBble K BpeauTensm o6pasubl Ha BCeX 3Tanax Cenekuum u
KOHKYPCHOrO McnbiTaHWA. MepBble TPM M3 Ha3BaHHbLIX NapameTpoB B
YCNOBUAX MENKOLENAHOUHbIX KOMNEKUMOHHbIX NOCaA0K OnpefenstoT
y BCeX pacTeHuii Kaxaoro obpasua. Mpy Haamummu 60nee KpynHbIX
[eNsHOK OHW AO/MKHbI ONpefenaTbcs no AaHHbIM M3MepPeHWin nn6o
ocmoTpoB 30-50 pacTeHMin kaxgoro obpasua. [pogo/mKuTenbLHOCTb
nepvoja Beretauuy pacTeHWn 1 ero OTAe/bHbIX 3TanoB ONpefenstoT
Mo MeTOAMKAaM, NPUHATbIM B PACTEHNEBOLCTBe.

Mpy NpoBefeHWMN CTaTUCTUYECKOV 06pPaboTKN AaHHbIX 3HAYEHWS
TeX W3 Ha3BaHHbIX Bbllle KPUTEPUEB YCTONYMBOCTM, KOTOpbIE
COOTBETCTBYIOT MNOKasaTensMm, MpuBedeHHbIM B Tabnuue 12 (06
3KOHOMMYECKMX nNoporax BpPefOHOCHOCTM KOMOPAACKOro >yka |
ANWNAXHbI), MONE3HO BbIpaXaTb Kak B aBCOMOTHBIX 3HAYEHUAX, TaK U
B JONAX WY MPOLLEHTax Mo OTHOLUEHUIO K BeniMuuHe 3MMB BpeauTens
no AaHHOMY nokasaTento. TakoW Moaxod HarnsgHO XapakTepusyeT
HanMuMe  MAM  OTCYTCTBME  NOTpPe6GHOCTEA B MPOBEAEHWU
NCTPebUTeNbHbIX MEeponpuATU A NPOTMB BpeauTeneli Ha nocagkax
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YCTOWYMBBLIX COPTOB pacTeHWidi B faHHOW 30He KapToe/neBOACTBA U
OBOLLEBO/CTRA.

3apaHue 1. OnpefennTb BbDKMBAEMOCTb (CMEPTHOCTb) SIMUMHOK
M KYKO/IOK KONOpajckoro >yka. [lokasaTtenu poXKaaemocTw,
CMEPTHOCTW W NPOLO/MKUTENIbHOCTU Pa3BUTUA OTHOCAT K OCHOBHBIM
nonynALMOHHO-ANHAMNYECKNM XapaKTepucThKam XMBbIX
opraHusmoB. [10 M3MeHeHUAM 3TWUX MNokasatefeil CyasT O cune u
rny6buHe BO3Le/CTBUSA TeX UM UHbIX (DAKTOPOB Cpedbl Ha MOnynsaumm
OpraHu3MoB. /[laHHble noKasaTenM MOryT OblTb OMNpefeneHbl B
NabopaTopHbIX UKW BereTaluMOHHbIX OMblTax.

OnucbiBaeMblii  HMWXE TeCT Ha BbDKMBAEMOCTb  JIMUYMHOK,
HECMOTPSA Ha OTHOCUTENbHYIO TPYLOEMKOCTb, BecbMa 3((EKTVBEH
npu oT6ope WCTOYHUKOB YCTOWYMBOCTUA CPeaM  KONMEKLMOHHbIX
06pasLoB AMKOPacTYWMUX BUAOB KapTogens Ans nocnegyrowero
BK/IHOUYEHNSA B CENEKUMOHHbIA MpoLecC B KayeCTBE POAUTENbCKMX
thopM. B nopobHbIX cnyyasax [OCTAaTOYHO WCMO/b30BaTh TOMBKO
nokasaTeNnb BbDKMBAEMOCTM (MAM  CMEPTHOCTM) JIMYMHOK, [LaXke
B3ATbIA B OTAeNbHOCTU. C Apyroi CTOPOHbI, NMPU OLEHKe HabopoB
Ky/IbTYPHbIX COPTOB KapTodens unu 6aknaxaHa faHHbI KPUTEPUIA,
Kak Npasuo, 3Ha4YMTEIbHO MeHee 06bEKTUBEH.

MaTepuansl 1 o6opygosanue. Yawku MNeTpy (ons Bcex paboT ¢
KONOPaACKNM XYKOM CneflyeT WCNO/b30BaTb TOMbKO M1aCTMAacCoBble
yawkn guametpom 90 MM, UMelOlMe YCTYMbl N0 60KaM HWXHeW
CTOPOHbI KPbIWKW, 4YTO 06ecrneyvBaeT BEHTUNALUMIO BHYTPEHHErO
06bemMa) C KpyXkamu (unbTpoBasbHOW Bymarn. Cocyfbl 06bEMOM
0,2-0,3 n, KOTOpble 3aKpbIBAKOT 6A3bI0 WM KPbILWKAMU C MEIKUMU
oTBepcTuAMU. Ha AHO 3TMX COCYAOB HAcbiNalOT CHOA  CyxmX
[PEeBECHbIX  OMWIOK WA  W3MENbYEHHOW [pPEBECHON  CTPYXKM
TOMLLMHON OKOMO TPeTU BbICOThI cocyda. COop NMCTbEB M3yyaeMbIX
COpPTOB KapToens.

MeTogunka BbIMOJIHEHUA paboThl. Ana MOCTaHOBKM
nabopaTopHbIX OnbITOB no onpegeneHuio nokasatenei
BbIXMBAEMOCTU UCMOJb3YIOT IMYMHOK, KOTOPBIX BbIBOAAT U3 KNafoK
AL, OTNOXEHHBIX XyKamun ntoboli reHepauun. Knagku cobuparoT Ha
MEeCTHbIX KapToge/ibHbIX MOoJAX, BblOPAKOBbLIBAA MOBPEXAEHHbIE U
menkue (cogepxawme meHee 20 sAuu). CobpaHHble MOMHOLEHHbIE
KNagKuy CoAepxaT [0 BbIX0Aa NMUYMHOK B YawKax MeTpu ¢ KpyXKamu

92



(hunbTpoBasibHOM Bymarun. Yatwiku MNeTpy 0CMaTpuBalOT He pexe 2 pas
B [leHb, MU3bIMas NpPW 3TOM CeMbW OTPOAMBLUMXCA NMUYMHOK (CemMbs -
3TO rpynna AMYMHOK, OTPOAMBLUASACA M3 OAHON Knagku auu). [ns
OMbITOB MPUrOAHbLI TONLKO PU3MNOMOTMYECKN 300POBbLIE MO BHELLHUM
NMpuM3HaKam CeMbW, Yy  KOTOpbIX  Habnojanca  NpakTUYecKm
OfHOBPEMEHHbIA  BbIXOL /IMUMHOK W3 BCEA Knagku vy npu
OoTpOXaaeMocTu, 6nmskoii K 100%.

Mpn 3aknafke onbiTa MMYUHOK 1-ro BO3pacTa NOLCAXUBAKOT B
yalkm MeTpu Ha parMeHTbl TMCTLEB U3YYaeMblX COPTOB KapTodens,
YNOXEHHbIE HA KPYXXKN YBNaXHEHHON (DMUAbTPOBanbHON 6ymarn. 310
Mo3BONAET MEHATL UK [06aBNATL KOPM B YalLKW OAWMH pa3 B 2 fHA.
Mpy KaXOOM KOPMIeHUW 6Gymary BHOBb YBI&XHAT U MO Mepe
3arpAsHeHNs  3aMeHAlOT. B Kaxgylo  vawky,  ClyXatlylo
MOBTOPHOCTLIO OMbITa, MOMELLAIOT ANYAHOK M3 OLHON CeMbM B
konunyectBe 10-15 ocobeil B BapmaHTax C TPagNLMOHHBIMI COpTaMn 1
n0 25 ocobeli - C TpaHCreHHbIM COPTOM. B TO >xe Bpems pasHble
MOBTOPHOCTX OAHOrO BapuaHTa 3acensloT SIMYMHKAMU TOMbKO U3
pasHbIX CeMei, YTO BaXHO AN 0becneyeHUs penpe3eHTaTMBHOCTU
BbIGOPKYM MO NOKa3aTeNsaM reHeTUYecKoro nosmmopdusma nonynsuum
KO/I0pafCcKoro Xyka. MNoBTOPHOCTb ONbiTa B KaXA0M BapuaHte 5-6-
KpaTHas.

B vawkax lMeTpu NMUYMHOK BbIKAPMMBAKOT A0 Mepexofa B 4-i
BO3PACT, MOC/IE Yero BCEX BbDKMBLUMX JIMYMHOK MepecaxuBaloT B
cocygbl ob6bemom 0,2-0,3 151, KOTOpble 3aKpblBalOT 65360 WM
KpbllUkamMnM € Menkumu  oTeepctuaMu.  [na  obecneyeHus
ONTUMA/IbHbIX YCNOBUM OKYK/IMBAHWS SIMUYMHOK U PasBUTUS KyKOMOK
Ha [HO 3TWX COCYAO0B HACbINAOT CNOA CyXMX APEBECHbLIX OMWIOK UK
M3MeNbYeHHON APEBECHON CTPYXXKW TOMLMHON OKOMO TPETU BbICOTbI
cocyfa.

B kagoli MOBTOPHOCTM BCEX BapWaHTOB OMblTa OTMEYatoT AaTy
ero 3aknafku W WCXOLHOE YWMCNO MOACAKEHHBIX NUYMHOK. [lpu
yyeTax B KaX[Oi NOBTOPHOCTU PErynsipHO OTMeYaloT KONYecTBO
XMBbIX U MOTMOLWMX JIMYMHOK, WX BO3PacT U  KOJIMYECTBO
OKPLINMBLUMXCA  MOMOALIX  XyKOB. HabnogeHusa  BegyT [0
€CTECTBEHHOr0 OKOHYaHWs OMbiTa B TOM WM WUHOM BapuaHte - [0
MONHOW Tn6enu NNYMHOK WM OKOHYaHWUSA BbIXOLA >KYKOB HOBOIO
MOKOMeHUA. Y4eTbl MPOBOJAT OAMH pa3 B 2 [HA, COBMeLlas
oyepefHble Y4YeTbl CO CMEHOW Kopma W Mepecagkoil NYMHOK 4-ro

93



BO3pacTa 13 yallek lMeTpu B COCYAbl C OMUIIKaMU.

Ha OCHOBaHMM MONYYEHHbIX AaHHbIX A8 KaX4Oro BapuaHTa
OMbITa PacCYMTLIBAKOT Chefytowmne CpefHUe MokKasaTenu, KoTopble
OTHOCAT K MCXOA4HOMY YMCY IMYMHOK 1 BO3pacTa:

- % BbDKMBLUUX JIMYNHOK 2-Ir0 BO3PaCTa,;

- TO e ANA NMYMHOK 3-T0 BO3pacTa;

- TO Xe Ana MAaAwnx AMYUHOK 4-ro Bo3pacTta (Ha crnegytoLinii
[eHb nocne NMMHbKW Ha 3TOT BO3PAacT);

TO e [ANs B3POCNbIX JIMUMHOK 4-ro Bo3pacTa (npw
LOCTVXKEHUW ANnHbL 12-15 MM 1 NpuHATAM Gonee CBETNON OKpacku,
CBUAETENbCTBYIOLMX O HACTYM/IEHUN CTafUN MPeKYKOJKK);

- % OKpbINUBLLMXCA UMaro.

Y OKpbINMBLUMXCA B 3TWUX OMbITAX MUMAaro U3MepsatoT CPefHHoH
mMaccy Tefa Aff  KaXAoro BapuaHta (coptoobpasua), NpoBoas
WHAMBUAYaNbHble B3BELUMBAHMA He MUTaBLUMXCA OCOGei B mepBble
CYTKM M0C/Ie UX OKPbIIEHNS.

Hanbonee ycToiumBble OPMbl PACTEHMIA XapaKTepu3yoTcs Mo
CPaBHeHWIO C [pyr¥MW  BapuaHTamy  OnbiTa:  MUHUMabHbIM
MPOLLEHTOM BbDKMBLUMX OCOBE/ Ha TOM WM MHOM 3Tarne pa3BuTus Mo
OTHOLWIEHUIO K  UCXOAHOMY  4MCNY  MOACAKEHHbIX  JINYWHOK;
MWHUMANbHBIMW ~ 3HAYEHUAMU  CpefHell Maccbl Tena IMYMHOK
O4MHaKOBOrO BO3pacTa M OKPbLIMBLUMXCA MMaro; MakCUMaslbHbIM
MPOLEHTOM nNormbwmx ocobeil. B uyacTHOCTM, MONyuYeHWE HYy/EeBOM
BbDKuBaemoctn (rubens 100% NUYMHOK), OCOGEHHO Ha paHHUX
CTaAMsX WX pasBUTMA, Hambonee HafeXHbI KpUTepuii BbICOKON
CTeneHu yCTOMUMBOCTY 06pasLa K BpeLuTento.

3agaHue 2. [poBecTM U3MepeHWe CpefHeli Maccbl Tena
JIMYMHOK, KYKOJIOK 1 MMaro Ko/opafCcKoro Xyka.

MaTepuansl n oGopyfosaHue. TOpP3MOHHble Becbl BT-500,
nabopatopHble Becbl BJIKT-500-M. Yawiku MeTpu c KpyXKKamu
tunbTpoBanbHolt  6ymarn. Cocyabl o6vemom 0,2-0,3 1, Ans
OKyKvBaHuA. C60p IMCTbEB U3Y4YaeMbIX COPTOB KapTodens.

MeToguka nposefeHus pa6oTol. CpegHas Macca Tena
HaCceKoMbIX onpegensercs y 0[HOBO3PaCTHbIX ocobei
OKPbLINMBLUMXCA MMaro HOBOFO TMOKOMEeHWUA WM Hambonee crapLumx
JMYMHOK 4-r0 BO3pacTa, pasBMBLUMXCA B MOJIEBLIX YCMOBUAX WNN B
OMUCaHHbLIX Bbllle NabopaTopPHbIX OMbITaX MNPU MUTAHUU NINCTLAMMU

94



nccnefyemblX COPTOB KapTodens. Ecnu npoBoamTca nabopaTopHblii
OMbIT, OMWCaHHbIA BbILE, MacCcy Tena MOXHO OMpefensTs U y
KYKOJIOK, KOTOPbIX HETPYAHO BbIKONaTb M3 ONWOK B 6aHKax, a nocne
B3BELLMBAHMA MOMECTUTL 06paTHO. CpepHsis mMacca Tefia SIMYMHOK
OAVMHAKOBOro BO3pacTa, MPEeAKYKOSOK, KYKOMOK WAN He MUTaBLUMXCS
“Maro MOMOAOr0 MOKOMeHMA (MO0 NUTABLUMXCH B TeUYEHWE OAMHa-
KOBOFO MPOMEXYTKa BpEMEHM) SBMASETCA OAHUM U3 MOKasaTenei,
XapakTepusywmnx BAWAHWE CcOpTa KOPMOBOrO  pPacTeHMs Ha
npeummarvHasbHoe passBuTMe ¢uToara. [ns ee onpegeneHus
NPOBOAAT WHAMBUAYaNbHbIE B3BELIMBAHWSA He MeHee dem no 30
ocobeil Ha Becax /lO6Or0 TMNA, WMEKOWWX MWUIAAMTPaMMOBbIN
OManasoH W3MepeHWil. PesynbTaTbl B3BELUMBAHWIA NOABEpraroTcs
cTaTucTu4yeckoli  06paboTke  (NpegnodTUTENEH  AUCNEPCUMOHHBbIN
aHann3) B COOTBETCTBMM C PYKOBOACTBaMW no 6GuomeTtpun. Bonee
ycTOMuMBble 06pa3subl PacTeHWIn XapaKTepusylTcs  MeHbLIUMU
MoKasaTensaMy CpefHeii MacCbl Tefla JIMYMHOK, KYKOMOK W
OKPbI/IMBLUMXCS MOMOABIX UMAro.

3agaHue 3. KonnuyecTBeHHOe OMpefeneHve CofepXKaHus
rINKOANIKaNoNa0B B JIMCTbAX pacTeHuii  (YCKOPeHHbI  MeTof,
paspaboTaHHbIii E.A. Tykano un I.H. Llapuk, 1970).

MaTepunansl ©n 060pyfoBaHue. BogsHas  6aHsi, Bechbl
aHanuTuuyeckue,  oTtoanekTpokonopumetrp (P3IK), KOHUueckue
Konbbl Ha 50 u 100 mAa, 06paTHbIA XONOAWBHUK (CTEKNSHHBIN),
MepHble Kofibbl Ha 25 1 50 MA, AennTebHbIe BOPOHKM, NMUNETKK,

PeaKTuBbI.

1 YKcycHas kucnota 2%-1.

2. CongHaa KucnoTta KOHLEHTPUPOBaHHas.

3. Egkuin Hatp NaOH: 50% n 1% pacTBopbl.

4. MeTunoBblii opaHXeBblii - 0,05% BOAHLIA pacTBop.

5. Xnopodopm (anTeuHbliA).

6. LiutpaTHo-thocthaTHbli Bydep ¢ pH 7,4 Ha 500 mn BoApl
6epetcs 10,5 r naMMoHHOI kucnoTel n 17,8 r Na2HP03x 2H20.

7. TOMatTUH UK MHOW FNNKOA/IKaIon NacneHoBbIX pacTeHuii B
CYXOM BUge (YMCTbINA).

MeToauka npoeefeHus pa6oThl. CylLleCcTBYeT [Ba BapuaHTa
NpoBejeHns aHam3a 06pasLLoB.

1) Ceexue nucTbs. HaBecky 3 r CBEXWUX NIUCTLEB NEPEHOCAT B
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KOHM4eckyto konby Ha 100 mn u 3anmBaioT 100 mn 2% yKCyCHOIA
KMCNOTbl. JKCTparmpoBaHue MpoBOAAT Ha KUNALLEA BOAAHOW bGaHe B
TeueHue 1yaca NpW NOCTOAHHOM MepemeLlVBaHWUN.

2) ®ukcupoBaHHbIA MaTepuan. Ceexue anctba (3-5 1)
nccnefyembix 06pasuLoB Ccpasy Mocne B3ATWS WX C  pacTeHwuit
MoMeLLaoT B MOTHO 3aKpbIBAOLWMECA CKNAHKM U 3anuBaloT 2%
YKCYCHOIW KMCNOTOM, u4TOObl CBEpPXY OHW OblM €0 MOKPbITHI.
Matepvan MOXHO  XpaHUTb B XOMOLWbHWKE B  TeYeHue
1-2 mecsues.

Janee xop aHanusa ofuHakoB. bepetcsa 10 mn unbTparta
(nocne aKcTparMpoBaHWsA 3KCTPaKT (UILTPYETCA), K KOTOPOMY
nNpr6aBnatoT 2 M/ KOHLEHTPUPOBAHHOM CONAHOM KMcnoTbl. CTaBuTeA
Ha rMAponu3 B TeyeHWe 45 MUHYT B KUMALLYIO BOASHYIO 6aHIO C
06paTHbIM XonoAunsHUKOM. [anee pH cmecy foBOAAT A0 4 cHavana
50%-m, 3aTem 1%-M pacTBOPOM efKOro Hartpa.

3atem 10 MA MONYYEHHOro pacTeBopa MEepeHocAT B
[LennTenbHY0O  BOPOHKY, paob6asnstoTr 2 mn  0,05% pacTtBopa
MeTU/I0BOr0 OpaHXXeBoro (MHAMKaTop), MepemMeLLnBaloT B TeyeHune 1
MWHYTbI W MOJIy4eHHOe OKpalleHHOe COeAMHeHue 3KcTparnpyrot 3
pasa x/lopothopmMom, NopuuamMu no 5 mn. XnopohopMHble IKCTPaKThI
cobupatoT B MepHyl Konby Ha 25 M, [OBOAAT [0 METKU
XNopohopMOM U (PUNBTPYIOT. BennumHy ONTUYECKON MNIOTHOCTU
OKpalLeHHbIX  pacTBOpPOB  M3MepAldT Ha @®IK npu  cuHem
cBeTounbTpe. KonuyecTBo TOMaTWHA B Npobe OnpefensiT C
MOMOLLbIO KannbpoBOYHOI0 rpaurka, MOCTPOEHHOTO 3apaHee.

MocTpoeHne kanMbpoBOYHOIO rpaguka.

Hasecky TOomaTuHa B Kofnyectse 50 Mr pacTBopslOT B
xnopothopme B MepHOW konbe Ha 50 mn. 3atem B 4 fenuTenbHble
BOPOHKM BHOCAT cooTtBetcTBeHHo no 0,2; 0,4; 05 u 0,6 wmn
NPUroToB/EHHOro pacTtBopa TomaTuHa 1 no 3 mna 0,05% BoagHoro
pacTBopa MeTW0BOro OpaHXeBoro; pH nonyyeHHoW cMecn 4o BOAAT
00 4 (kak B onbiTe). O6pa3oBaBLUEECH OKPALUEHHOE COefvHeHWe
3KCTparvpyroT xsopoopMom nopuvammu no 5 ma. XnopothopMHble
3KCTpaKTbl cobupaloT B konby Ha 25 MA WM LOBOAAT [0 METKU
xnopoopmMom. ONTUYECKYHO MMOTHOCTb OKPaLLUeHHbIX pPacTBOPOB
n3mepsaT Ha PIK NpoTUB Xnopogopma.

Hanbosnbluas KOHLUEHTpauus TomaTuHa O6HapyXeHa Yy paga
[LMKOpacTylWwmnx BUAOB KapToens M HekoTopbix rnépugos (58-59
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YCNOBHbIX %). Y yCTONUMBBLIX K KOMOPAACKOMY >XYKY KyMbTYpPHbIX
COpTOB OHa 00bl4HO He npeBbiwaeTr 34 yen. % (3apeso), Yy
HeyCcToli4MBbIX copToB - 13-15 yen. % (Jlopx).

YunTbiBas pesy/bTaTbl UCCNELOBaHWI Ha TOMaTe, rae nokasaHa
npsMas  CBA3b  YCTOMUYMBOCTW, OOYCNOBMEHHOW TOMATWHOM, K
(hMTO(TOPO3Y, MOXKHO MoNaratb, YTo MO COAEPXKAHWUIO TOMATMHA WK
€ro aHasoroB BO3MOXHO MNPOBELEHVE OLEHKWM COPTOB NacieHOBbIX
KyNbTYp Ha KOMMJ/IEKCHYHO YCTOMUYNBOCTb K BPeAUTENsM 1 60NE3HAM.

Tema 2 MEXAHU3Mbl YCTONYMBOCTU PACTEHN

YCTOWYMBOCTb  pacTeHMin  06ycnoBfeHa  KOMMJ/IEKCHbIM
[eincTBMeM  pasHbiXx  (pakTopoB. MexaHuW3Mbl  UAN  (haKTOpBI
YCTOMYMBOCTU MOXHO MOAPA3LeNnTb Ha ABe rpynmbi:

. (hakTopbl, JelicTBytoLme no 3apaxeHus
(NpeguHhEKLMOHHBIE);

. (hakTopsl, JelicTaytoLme nocne 3apaeHns
(NOCTUH(EKLMOHHBIE).

dakTopbl  (MeXaHW3Mbl) YCTOMYMBOCTM MNepBOW  Fpymnnbl
NPUCYTCTBYIOT B pPacCTEHUM HE3aBUCKUMO OT MOPAKEHWS, BTOPOA —
MHAYuMpyloTCa  Bo3byauTensmm (K 3TOM rpynne OTHOCUTCS WU
M3MEHEHNEe aKTMBHOCTU reHoB). Cpean (PakTopoB, LeACTBYHOLNX A0
3apaXeHns,  MOXHO  BbIEIMTb  aHATOMO-MOP(OOrMUYecKue,
dmsmquKme N XnuMmn4yeckue.

Mabutyc  pacTeHuin.  HavanbHblik  3tan  3a6oneBaHus
(npopactaHue criop) B 6ONbLUMHCTBE CNyyaeB TpebyeT Hanuums
KanenbHO-XWUAKOM Bnary Ha NoBePXHOCTW pacTeHwmit. MpopacTaHuio
crnop 61aronpuATCTBYeT TakXKe BbICOKAsA BI&XXHOCTb BO3Ayxa. B cBasm
C 3TUM rabutyc pacTeHUs MOXET C03AaBaTb 61aronpUATHbIE YCNOBUS
017 3apaXeHWs, ecM OH CMnoCOBCTBYET COXPAHEHWIO BbICOKOM
BI@KHOCTM OKPY>KAlOLLEro BO34yXa M MO3BOMAET Kannam Bofbl
3a/1ePXXMBATbCA HA MOBEPXHOCTW HAL3EMHbIX OPraHoB pacTeHus. Tak,
copTa kapTodens C pPbIXIbIM  KYCTOM MeHee MNOABEPXKEHbI
3apaXeHnto (MTOMroposom, Yem copTa C NAOTHbIM KyCTOM, XOT#
NP UCKYCCTBEHHOM 3apaXeHUW NUCTbEB CBA3WM Mexay rabutycom
KycTa W MopaxaeMocTbio HeT. OTCYTCTBME pasnuumii 06bACHsETCA
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TEM, UTO MEPUOf YBNAKHEHWUS, HEOOXOAUMBIA [NA  3apaxeHus
HaA3eMHbIX YacTeil pacTeHWil, y COPTOB C PacKMAWUCTbIM KyCTOM
KOpoYe, YeM Yy COPTOB C M/IOTHLIMW HAA3eMHbIMU 3MUAEPMa/bHbIMU
TKaHAMW. Pu3ofepmuc, Kak Mpasuio, fBnsetcs 60nee JIerknum
6apbepoM A5 NPOHUKHOBEHWS MHOTMX BUA0B rPU6G0OB B KOPEHb.

OnyLeHHOCTb JNINCTLEB. Copta KapTodens C
CUNbHOOMYLIEHHLIMU  JINCTBAMWU  MEHee MOABEPXKEHbl  BUPYCHbIM
6one3HAM, Yem copTa CcO cnabblM OnyLleHnem. 370 06YCNOBNEHO
6onee cnabblM MOCELlEHMEM OMYLUEHHbIX PAacTeHWA TngMU —
nepeHocYMKaMu BUPYCOB M3-3a MeHee 61aronpuATHLIX YCNOBUIA A/1s
nuTaHus.

ToncTblii KyTUKYNSAPHbIA croii. PakTopoMm, MpensTCTBYOLMM
MOPaXXEHUIO0 PACcTEHUA Pa3NNYHBIMK 3a601eBaHUAMU, MOXKET CNYXUTb
TOMWMHA KYTUKYNAPHOTO cnof. Tak, Yy COPTOB KPbIXOBHMKA,
YCTOMUMBLIX K MYYHWCTOW poce, TOMLWMHA KyTWKYNbl MONOAbIX
nucteeB 1,05...1,26 MKM, a y Bocnpuumumsbix coptoB — 0,51...0,64
MKM. Y copToB 6Gap6apuca, HeyCTOMYMBBIX K PXKaBUMHE, TOMLMHA
KYTUKY/ISIPHOTO C/10A Y JINCTLEB COCTABNAET BMECTe C 3NULEPMUCOM
0,82 MKM, TOria KakK y YCTON4YMBbIX COPTOB— 1,75 MKM.

CTpoeHMe W  pacriofioXXeHne ycTbUL, U YeyeBUYEeK.
BO3MOXHOCTb ~ 3apaXKeHUsi pPacTeHWin HEKOTOPbIMM  NaToreHamm
3aBUCUT OT YuMCla WU CTPOEHUS YCTbUL, M YeuyeBUYeK. 3akpbiTble
yCTbULA U YEUEBMUKM  3a[ePXXMBAIOT  3apaeHWe  pacTeHwuit
natoreHamu. MaHgapuH  6onee  ycTouMB K BO3GyAMTENtO
6akTepmanbHOro paka Xanthomonas citri, yem rpeiindpyT, nNoTomy
YTO HapyXHble CTEHKW YCTbWL, MaHAapuHa CHabXeHbl BbICTyMamu,
NPensTCTBYHOWMMN NPOHUKHOBEHUIO B MOAYCTUYHYIO LUe/b Kanesb
XXMAKOCTW C HAXOAALMMUCS B HUX KNeTKamu 6akTepuil.

BockoBoii Hanet. Hanuume ero npuaaeT noBepxHOCTU OpPraHoB
pacTeHus ruapodobHble CBOMNCTBA, YTO 3aTPYAHSET ee CMaynBaHue u
NpensaTCTBYET npopacTaHuto crnop. BOCKOBOW HaneT 3afgepxmBaeT
nocTyrniaeHune nuTaTesbHbIX BeLLeCTs, KoTOpble MoryT
cnocobcTBOBaTL POCTY BO30yAUTENE Ha MOBEPXHOCTU PacTEHMS.
Kanneyfep>KnmBarLyto  CrocoOHOCTb JIMCTbEB  MLUEHWLUbl  4acTo
NCMONb3YKT KaK OfAWMH W3 MoKasaTeneii ee yCTOMYMBOCTU K Oypoi
JMCTOBOW pXXaBYMHE.

OC06eHHOCTM CTPOEHUA LBeTKa. [liMHa NblfbHUKA, XapakTep
LIBETEHMA (OTKPLITOE WM 3aKPbITOE), €ro NPOJO/HKUTENbHOCTL U T. [,
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MrpatoT posib B YCTOMYMBOCTU K NATOreHaM, 3apaatoLM pacTeHus
BO Bpems LBeTeHMs (Hanpumep, BO30OYAWUTENSAM MblfbHON FOM0BHM
MLUEHNLbI, PXU, AYMEHS 1 4p.).

AHaToMM4YecKne  0COBEHHOCTM  BHYTPEHHMX  TKaHel
OKa3blBalOT CYLUECTBEHHOE B/IMSIHWE Ha YCTOMYMBOCTb PacTEHWIA.
Hanpumep, BocnpunMumBble K CTe61EBON pXaBUMHe COpTa MLUEeHULb
VIMEIOT Pa3BUTYIO X/I0PEHXMMY, KOTOpas 3aneraeT nog sanuaepmmncom
LUMPOKMMU TSHXKaMK, B TC BPEMS KaK Y YCTOMYMBLIX COPTOB 3Ta TKaHb
MMeeT BWJ OCTPOBKOB, HEJOCTYMHbIX 1S KONOHW3ALMW NaTOreHOoB.
OfpeBecHeBLUIas 3HAOLEPMAa KOPHEe, OCOGEHHO Yy OAHOAOMbHbIX,
npeacTaBnseT ANA MHOTMX BMAOB rpmboB, Hanpumep poga Fusarium,
(usnyeckunii  Gapbep, NPenATCTBYOWMIA WX MNPOHUKHOBEHWIO B
pacTeHwe.

MpobKoBbI Ccnoit. WrpaeT BaXHyH poib B YCTOMYMBOCTM
pacTeHWil Ha 3Tane BHefpeHWs naToreHoB. Hanpumep, rpubsbl pogos
Fusarium, Phytophthora infestans n HekoTopble 6akTepuu cnabee
nopaxarT Kny6HW KapTogens C XOPOLO Pas3BUMTbIM MPOOKOBbIM
CJI0eM.

JlabopaTopHas pabota Ne 5
3ALUNTHBIE CBOMCTBA PACTEHU

3agaHme 1. MpoBecTM 3apaKeHMe pacTeHMin MWeHuLbl B
thase 1-2 nmcTbeB  BO3OyauTenem MyuvHucToi pockl (Erysiphe
graminis f. tritici).

MaTepuansl n o6opyposarue. Bara nnm mapnsa. CycneHsus
KOHWAMWIA MYYHUCTOI pocbl. MOANITUNEHOBbIE MELLIKM.

MeToguka nposejeHns pa6oThl. BnaxHoi BaTton wumm
mMap/ieii CHUMalOT BOCKOBOW HaneT C AUCTbeB. Ha KOHTPO/bHbIX
pacTeHMsX TakoW onepauuMu He MPOBOAAT. 3aTeM pacTeHus
ONPbICKMBAKOT  CYCMEH3ME  KOHUAUA  MYYHUCTOW poCbl WU
MOKPbIBAOT  MOMMITWUIEHOBLIMM  Mewkamu. Yepes 5-6  fHeld
MOACYUTBLIBAKOT YWUC/O MOAYLUEYEK C MULE/IMEM U KOHUAWANbHBIM
CMOPOHOLLUEHMEM Ha NIUCTBAX MWEHUUbl C YAaneHHbIM BOCKOBbIM
Ha/IeTOM M C KOHTPO/IbHbIX. Pe3ynbTarbl CUCTEMATUINPYIOT U
3anucelBaloT B Tabnuyy 14.
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Tabnuua 14 - 3apaxkeHue nieHuLbl BO30yanUTeNeM
MYUYHWUCTOW pPOCbl

XapakTepucTuka
NMOPaXXeHUiA
Yucno
noAyLueyek, LT

BapunaHt Ne nucta MpumevaHmne

Pasmep, Mm

3agaHue 2. [lpoBecTM aHaTOMMYECKWIA aHanu3 TO/LVHBI
KYTUKYIAPHOTO CNOS U pa3Mepa Mnpuierarowunx KneTok napeHxXmmsl v
YCTaHOBMTb Pasnnumnsa y copTos A6/10HK: BocnpuumumBbIX (benbhnép,
KwuTaiika, BopoBuHKa) u ycToiumBbIX (CnaBsiHKa, AHTOHOBKA) K
napLue Venturia inaequalis.

MaTepuansl n o6opygosaHme. OObEKT-MMKpPOMeETP (LeHa
feneHua 0,01 mm vnn 10 MKM.), OKYNsp-MUKPOMETP, MWUKPOCKOM,
npeLMeTHble cTekna, ckanbnenu. Kpacutens Cygad lll.

MeToanKa npoeefeHUs pa6oThbl. YCTAaHOBUTb LIEHY [eneHus
OKY/ISIPHOT 0 MWKPOMETPA, WCNOMb3ys OOBEKT-MUKPOMETP, LeHa
fLeneHns kotoporo pasHa 0,01 MM unu 10 MkM. 1 3TOro o6bLEKT-
MWUKPOMETP MOMeLLaT Ha NpeaMeTHbI CTOAMK MUKpOCKona, a
OKY/ISIp-MUKPOMETP BCTaB/AT BHYTPb OKy/nApa [eNeHUAMU BHU3.
3aTeM COBMeLLAOT WX LUKanbl U yCTAHaBAMBAKOT, CKOMbKO AeneHnit
OKYNip-MWKPOMETPa YKNaJblBaeTCA Ha LuKane 06beKT-MUKPOMETpA.
Hanpumep, 50 geneHwii okynspa-MuMKpomeTpa yknagbiBaetcs B 20
[eneHnin  00beKTa-MMKPOMETpa, CMefoBaTeNlbHO, OLHO  [eneHue:
10x20 okynsapa-mukpomMeTpa (LeHa feneHuns) coctaBut: 4 MKM. [Nocne
onpefeneHns LeHbl AeneHns 06beKT-MUKPOMETp youpatoT 1 BMECTO
Hero Ha CTOAMK MWKPOCKOMAa MOMeLaloT npenapar co cpesamu
NA0A0B. [Ns MPUroTOB/IEHMA MPenapaToB LenakT HECKOIbKO TOHKUX
pagnanbHbIX CPe30B 4Yepes KyTUKyny nnoga. VX nomewiaroT Ha
npegMeTHOE CTEKNO B Kamnlo BOAbl M OKpALLIMBAOT KpacuTenem Ha
KyTukyny (CypgaH I1). C noMoLLbio OKynsapa-MMKpoMeTpa U3MepstoT
TONWMHY KYTUKYNbl (He MeHee 4yem B 10 MecTax Cpes3oB) U
OMpefensaloT  pasMep  MOBEPXHOCTHbIX  KNETOK  MapeHXMMbI.
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MonyyeHHble  [aHHble W3MepeHUiA (B JeneHMsX  OKYNSIPHOrO
MUKPOMETPA) A/151 BbIPXKEHNS X B MUKPOMETPAX YMHOXAOT Ha LieHy
feneHns. PesynbTaTbl aHanmM3a BCel rpynnbl CTYAEHTOB 0606LatoT B
Tabnuue 15.

3agaHue 3. [1poBeCTU U3MEPEHNE KMCNOTHOCTN KIETOYHOIO COKa
(pH) 13 nnogoB YCTOMNYMBOrO M BOCMPUUMUMBOIO COPTOB S610HM
Ha pH-meTpe. Pe3ynbTaTbl BHECTW B Tabnuuy 15.

Tabnuua 15 - AHanM3  TOMWMHBI - KYTUKYNbl, pasmepa
npuneratoLLmMx KneTok napeHXmmMbl U KUCNOTHOCTU KNeTOYHOrO COoKa

®aKTopbl YCTORUMBOCTM

Pasvep
TonwuHa NOBEPXHOCTHbIX PH knetouHoro
Copr KYTUKYbl, MKM KNIeToK coKa
napeHX1MMbl, MKM
12345 cpegHee 12345 cpefiHee cpeaHee

Tema 3 OLLEHKA PACTEHUN HA MH®EKLIMOHHbIX
POHAX N METObI NX OPT"TAHN3AL NN

OueHKa pacTeHNin Ha MHPEKLNOHHOM (OHe

VIHTEHCMBHaA cenekums pacTeHWUii Ha UMMYHWUTET HEBO3MOXHA
6€e3 perynspHoOi OLLEHKN CENEKLMOHHOIO MaTeprana Ha yCTOMYMBOCTb
K 6onesHsm n BpeauTensm. OueHKa YCTOMYMBOCTW B €CTECTBEHHbIX
YCNOBUAX MMEET 0YeHb 6OMbLLOe 3HayYeHWe, 04HAKO 6iaronpusTHbIE
419 PasMHOXEHWSA MAaTOreHOB YCNOBUA CK3AbIBAKOTCA He KaXXAbli
rog. BcneacTteue 3Toro oueHka 06pasLoB 1 0TO0P YCTOMUMBBLIX (POpM
pacTArMBatOTCA Ha HECKOMbKO fleT, a caM CeNeKUMOHHbIA npoLecc
upe3BblyaliHO 3ameanseTcs. Kpome T0ro, B eCTECTBEHHON NOMynALum
MOryT OTCYTCTBOBaTb MOTEHUMaNbHO OMacHblE pacbl, K KOTOPbIM
BeJeTCs MePCMeKTUBHAA CeneKuus.

B cBA3M ¢ 3TMM LenecoobpasHO OUEHMBaTb CENEKLMOHHbIN
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mMaTepyan C MOMOLUbI0  CheumanbHO  CO34aHHbIX  MONYyNAUuMi
B0O36yamTenein 6onesHelt unu BpeauTeneil B ONTUMa/bHbBIX YCNOBMAX
pas3BuTMS 60ME3HN MW NOBPEXAEHNUS PaCTeHWA. ST NpueMbl HOCAT
06Lee Ha3BaHNE «MHMEKLMOHHBIA (OH».

Bugbl oHoB

NHMeKUNOHHBIA  (oH NOAPasyMeBaeT Hanuume WHMeKLnu,
CNOCO6HOW  BbI3BaTb  3apaXeHWe  PacTeHWid, K YC0BUIA,
obecneyvBaloLLMX ycnex passutua 601e3HV Ui BpeanTens.

B cooTBeTCTBUMM C OCOGEHHOCTAMMU OPraHv3auMm MOXHO
BbILEUTb HECKONBbKO Pa3HOBUAHOCTEN (DOHOB:

* IPOBOKALMOHHbIIA;

* MH(DEKLNOHHBINA (ECTECTBEHHbIN U NCKYCCTBEHHBIN);

* IHBa3VOHHbIA.

MpoBoKaLuMOHHLIM (QOHOM Ha3biBalOT MNPUEM, MPU KOTOPOM
CO34al0T YCMOBWA A8 ONTUM&IbHOrO PasBUTMS NAaTOreHoB, HO
nponarynbl AOMOMHUTENIbHO HE BHOCAT Ha yyacTok. [na co3gaHus
MPOBOKALMOHHOTO (hOHa MCMbITYeMblli MaTepuan MOXeT ObiTb
pasmeLleH Ha ydyacTKax C OMTUMaNbHbIM MWKPOKIMMATOM A/
nposeneHus 6onesHW. Hanpumep, AN UCNbITaHWS 3epPHOBLIX Ha
YCTOAYMBOCTb K CHEXXHOI M/1eCeH MONe3HO pasMelatb NUTOMHUKMK B
HWU3MHAX, FA4e CKananBaeTCA CHer 1 BECHOI 3aTArnBaeTcs TaaHue. Ansa
OLUEHKM Ha YCTOMYMBOCTb K  (PMTOPTOPE, MYUHUCTBIM U
NOXXHOMYYHUCTO-POCSAHbIM rpubamM ensiHKM MOryT 6bITb pasMeLleHbl
OKONO BOJOEMOB, B HW3MHaX, MO 3awwuTol necononoc. 310
CMOCOBCTBYET MOBbLILLEHWNIO BMQXHOCTW, PErYASAPHOMY BbINafeHUo
poC 1 NPUBOAUT K CUbHOMY PasBUTUIO 60NE3HEIA.

Kpome TOro, MpOBOKALMOHHLIA (HOH MOXET ObiTb CO34aH C
MOMOLLbIO arpoTexHUYecKnx npremos, CMOCO6CTBYIOLLMX
MPOHVKHOBEHWIO MAaTOreHOB, a TaKXe pPa3BUTUIO 3ab0neBaHWin K
pasMHOXeHUWI0 BpeauTeneid. Hanpumep, Ans OLEHKM YCTOWYMBOCTH K
BO3OyaMTENAM TBepLOM OMOBHM M KOPHEBON FHWAM CEMeHa 3/1aKoB
CEelT Ha 60/bLy0 rNy6UHY 1 B 60/ee paHHUE CPOKM, YeM O06bIYHO.
3amep/ieHHOe npopacTaHue pacTeHWiA Mpy MOHWXKEHHOW TemnepaType
yCWUAMBaeT MOpaXeHWe MNpPOPOCTKOB. Peakuii M no3gHWA  noces
Cnoco6bCTBYeT CUIbHOMY MOPaXXEHWMIO MLIEHULbI LUBEACKOA MYyXOM.
BHeceHMe a30THbIX YL0OpEeHM A B MOBbILEHHbIX A03aX NPUBOAUT K
YBE/IMYEHNIO MOPAKEHUA BCEMM BUAAMU PXKaBUMHbI, MYYHWCTOM
pOCOIi, KOPHEBOW THUNbIO. HemanoBaXHyH posb Npu 3TOM urpaet
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BbICOKAs  BMI@KHOCTb MOYBbI W BO34yXa, CrocobCTByOLWan
npopacTaHuio cnop. Bo3moXHbl KOMOGUHALMM Pa3fiMyHbIX NPUEMOB.
Hanpumep, 4ns OLEHKM YCTOMYMBOCTM KYKYPY3bl K CTEOMeBbIM
FHANSM MPaKTUKYIOT 3arylieHHbIi MOCeB W MepecToi CO3pPeBLUNX
pacTeHui.

OfHako daule ans 60nee HALEXHOro MOPaKEeHWUs PacTeHWii
CMeunanbHO pasMHOXAKT WX LONOMHUTENbHO BHOCAT mponarysbl,
TO €CTb CO34alT WHMEKUMOHHbIA (OH. WH(EKUMOHHbIE (OHbI
NoApasfeNnstoTCs Ha eCTECTBEHHbIE Y UCKYCCTBEHHbIE.

ECTECTBEHHbIA WH(EKLMOHHBIA (hoH MOXET OblTb CO3f4aH npu
6ecCMeHHOM BO3/€/bIBAHMWN Ky/bTypbl HA OfHOM y4yacTke. Tak, npu
MHOrofeTHeM BO3feNbIBaHUKM KapTogens 6e3 ceBoobopoTa Ha OLHOM
yyacTKe B MOYBE HaKan/MBaeTcs  KOMMNeKc  BO36yauTeneid
3a60neBaHui 3TON KynbTypbl. Takoi (OH, KaK NpaBu/o, CO34al0T AN1A
MOYBEHHbIX NAaTOreHOB: BO3OYAWTENEN yBALAHUSA, KOPHEBbIX THUEN 1
op. Tak Kak noyBa SABNSETCA €CTeCTBEHHbIM MeCTOM 06WTaHus
BO36yauTENein 3TMx 0GO0NE3HEeiR, TO XKU3HECMOCOOHOCTb MaTOreHoB B
Heii  coxpaHseTcs  [ONro, 4To 0b6ecneymBaeT  BO3MOXHOCTb
LNUTENBHOr0 UCMO0Jb30BaHNA UHPEKLMOHHOIO (hoHa.

MCcKycCTBEHHbIE oHbI npegnonaraktdT crieuvanbHoe
pasMHOXeHWe MUKPOOPraHW3MOB WM HaKOMNeHue BpeauTeneli B
NnabopaTopHbIX YCMOBUAX W MOCNeAylollee 3apaxeHue (3aceneHue)
pacTeHWil. ®OH A1 OLUEHKM YCTOMYMBOCTM PACTEHMWIA K BPeAUTENsAM
Ha3blBaAOT NHBA3NOHHbLIM.

OpraHusauma NHMeKUMOHHbIX )OHOB

[ns co3gaHns 1 nogaepxaHma aPMEKTUBHLIX WHMEKLMOHHBIX
(hoHOB TpebytoTCcA MOCTOSAHHbIE YCMAUSA, KPOME TOr0, Takme y4acTKu
MOTyT 6bITb MCTOYHMKAMMW WHMEKLMN WK BpeauTeneid ana Apyrux
nocesoB. [103TOMy CyLLeCTBYIOT OMpeAe/seHHble MpaBuna KX
opraHusauun. B COOTBETCTBMM C METOAMYECKMMM PEKOMEHAALMAMM
BWPa MMMYHOMOrMYecKyto OLEHKY COPTOB CebCKOXO3AMCTBEHHbIX
Ky/NbTYp Ha WCKYCCTBEHHbIX WH(EKLUMOHHbIX W MPOBOKALMOHHbIX
(hOHax MpOBOAAT Ha CheuuanbHbIX 3HTOMOKMUTONATONOMMYECKMX
yyacTkax (3®Y). YuacToK [0/KeH ObITb W30/IMPOBAH OT 06LUX
MOCEBOB JIECOMOMOCOA WA  KYNMCHOW KyMbTYpOi, MakCUMasibHO
yfaneH OT KOHKYPCHOTO COPTOMCMbITaHWs, CEMEHOBOAYECKMX U
MPOM3BOACTBEHHbIX ~ MOCEBOB. [nf  npefoTBpalleHns  3aHoca
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a3POreHHON MHMEKLUN MH(EKLMOHHbIE NMUTOMHUKU pacnosnaralwT B
TaKMX MecTax, Ifie BeTpbl, rOCMOACTBYIOLME B MepPWUOL Beretaumu,
Hanpas/neHbl OT CEMEHOBOYECKMX U NMPOW3BOACTBEHHbIX MOCEBOB.

Ha J®Y BBOAAT OTAeNbHbIA CceBOO6OPOT. OmbiThl €
MCKYCCTBEHHbIM 3apaXXeHnem BO30yauTensiMm 60ne3Heil Haa3eMHbIX
OpraHoB MpPOBOAAT B COOTBETCTBYIOLEM M0Jie CEBOOOOPOTA, OTBOLSA
Mof HUX LEHTPaNbHYI YacTb MOJiS, OCTa/bHYIO N/owafb 3aHuMaroT
YpaBHUTENbHLIMU MOCEBAMMW 3TON Xe KynbTypbl. B cnepytolem rogy
B COOTBETCTBMUM C CEBOOOGOPOTOM [efIAHKM C WUCKYCCTBEHHbLIM
3apaXeHWeM MNepeHocAT Ha Apyroe none. OnbiTbl C KOPHEBbIMU
THUAAMU, Ny3blpYaTOi TOMI0BHEN U CTEOMEBBIMU THUAAMU KYKYpPY3bl
3aKNnafblBatloT MpU  MOHOKY/IbTYpPe Ha BbIBOAHOM KnuHe. [N
npefoTBpalleHnss  pacnpoCTpaHeHUs  MHQEeKuMn C  TeppuTopum
3HTOMO(MTOYHACTKA CTEPUNU3YIOT UHBEHTAPb, MCMO/b30BAHHbIA A5
pasMHOXeHMs U BHECeHWA  MH(eKUMOHHOro MaTepuana, Ha
TeppuUTOpPUM  y4yacTKa, Tfe 3aKnagblBain  OMbIT, YHWYTOXAKOT
nocney6opoyHble OCTaTKM.

Mo TexHomormm co3jaHMa (OHbI MOXHO pasfenvTb Ha
MOCTOAAHHbIE U BPEMEHHbIE.

MocTosHHbIE (OHbI, KaK MpaBW/o, CO34al0T ANS MOYBEHHbIX
MaToreHoB, XOPOLIO COXPaHALWMXCA B NO4YBe, Hanpumep rpubos,
MOYBEHHbLIX HEMATOf, MapasUTUUECKMX pacTeHWil. B HekoTopbix
Cy4asnx MNOCTOSHHbIe (hOHbI OPraHW3yroT A/1F MaToreHoB, KOTOPbIM
OIS NPOXOXAEHMA OTAENbHbIX CTaAWil XM3HEHHOrO LMK HYXXEH
MPOMEXYTOUHbIA X03auH. Hanpumep, 6ap6apnc — NPOMEXYTOUHbIA
X03AMH AN BO36yauTens cTeb6neBO pXaBuMHbl, Ha ero NUCTbsX
NPOXOAUT MonoBas cTagma rpuba. MocTosHHbIe GOHbI AN cTebneBoi
pXXaB4uvHbI 06CaXMBalOT KycTamu H6apbapuca.

BpemeHHble (OHbI  MOAPA3YMEBAIOT EXEroflHOe BHeCeHue
MH(ekLun. Tak opraHusytoT OHbI 41 OLEHKN NOPaXXeHWs pacTeHui
PXXaBUMHHBLIMU U MYYHUCTO-POCAHBIMU rpubamu, BpesnTensamMm.

IMpOMEXYTOYHOE MOMOXEHWE 3aHMMAlOT TaK HasblBaemble
3eNneHble KOHBeliepbl, TO €CTb KOMIJIEKCHI 03UMbIX U APOBLIX Ky/bTyp,
Ha KOTOpbIX WH(EKUMS HaKaniMBaeTcs W MNepexoguT C OfHOM
KYNbTypbl Ha [JPYryt0 B TeuyeHWe Cce30Ha. TakK, pPXXaBUMHHblE WU
MYYHWUCTO-POCAHbIE TPUObI MEPe3UMOBbLIBAOT HA O03UMbIX W PaHo
HauYMHAIT LMK/bl Pa3MHOXEHWS, HaKpbiBas ApoBble Ky/bTypbl. [locne
ybopKn ApOBbIX TPUBLI ONATb MEPEXOAAT Ha 03MMble  OPMbI.
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3eneHblli  KOHBeWep 3(MEKTUBEH A5 HAKOMIEHUS [ECCEHCKOA,
LUBEACKOW, APOBOM W MWEHUYHOW MyX, Mpu 3TOM 6osiee Moogple
pacTeHWst UrParoT posib NPUMAHOUYHBIX NMOCEBOB A/19 HACEKOMBIX.

Cxema pa3smelleHns 06pasLioB 3aBUCWUT OT 3Tana cefiekuuu, a
Takke MeToAa OLEeHKM 06pasuoB. Kak npaBuio, MHHEKUMOHHBIV (OoH
ONs COOTBETCTBYIOLEro natoreHa 06CeBalOT  BOCMPUUMUMBBLIM
COpPTOM-HaKonuTeneM UH(PEKLMN, BOSMOXEH NOCEB BOCMPUMMUMBBIX
pacTeHWn 1 BHYTPWU NUTOMHUKOB. COPT-HaKONWUTENb MOXHO 3apaHee
nocesTb B AWMKAX WM cocydax W npeLBapuTensHO  3apasnThb
naToreHoM. B HyXHbIli MOMEHT AWMKM (COCYfbl) BbICTABASIOT B
VH(EKLMOHHBIA MUTOMHUK, BO3MOXHO WX NEPEMELLEHME NO YYacTKYy.
Takve npuembl co3galoT 6Gonee paBHOMEPHOE pacnpeeneHue
MHOKY/MOMa B MWUTOMHMKE W CNOCOGCTBYeT 60/ee OOBLEKTMBHON
oueHke. VIHeKLMOHHYI0 Harpysky peryanpyroT ¢ MOMOLLbIO YacToTbl
pasmelleHns Hakonutens. Cuutaerca, yto ecam 30 % njowagn
MH(EKLMOHHOIO MNUTOMHMKA 3aHATb COPTOM-HaKoMWTeNem, TO 3TO
06€ecneynT CUMbHbIA NH(EKLNOHHBIRA OH.

CopTa-HakonuTenu  LO/DKHbI  MOpaXaTbCd  TOMbKO  TeM
naToreHoM, KOTOPbIA COCTaBNAeT WHMEKUMOHHBIA (OH, U 6bITb
ycTolumBbIMKA K Apyrum. Tak, 4ns eBponeickoin yactm Poccum B
KayecTBe COPTOB-HaKonuTeneim nna 6ypoil pPXKaBUMHBI MLUEHULbI
MOryT 6bITb MCNONb30BaHbI MupoHoBckass 808 u CapartoBckas 29,
4N cTe6neBoil pkaBUMHbl — CTenHAK 1 PopTyHa, AN MblbHON
ronoBHY — XapbKoBCKas 46.

MaToreH  eCTeCTBEHHbIM  MyTEM  pacnpocTpaHseTcs  OT
338PaXEHHOr0 HakonuTens Mo BCeMy NUTOMHWKY. [nsa 6onee
3pheKTUBHOIO paAcnNpPOCTPaHeHUs WHQEKLMM NOMOChl NUTOMHUKA
Hafl0 pacnonaratb NOMepPeK rocroACTBYHOLWMX BETPOB. 10 CpaBHEHMIO
C HernocpeACTBEHHbIM 3apaXeHWem Bcex 06pasLoB NUTOMHUKA 3TOT
crnoco6 [aeT BO3MOXHOCTb 3KOHOMWUTb WHOKYMOM. OfHako OH
NpUrofieH TOMbKO ANA MWKPOOPraHW3MOB W BpeauTeneil, Aalowmx
HECKO/IbKO FeHepaumii B CE30H: BWAOB PXXaBUMHbI, MYYHUCTOR poChl,
(huTO(TOPbI, KOMOPAACKOT0 XYKa, TNe.

Ona  oueHok Ha Hecneuugumueckyto  (rOpPU30HTaNbHYHO)
YCTOMYMBOCTb U TONEPAHTHOCTb K  @3POreHHbIM  NatoreHam
NPUMEHAIOT CreLmnasnbHble cxembl pasmelieHust obpasuos. VX unges
OCHOBaHa Ha TOM, 4TO OCHOBHasA Macca Crop OCeflaeT OKO/0 MecTa
06pa3oBaHUA W pacnpocTpaHeHWe 3aboneBaHUs B MPOCTPAHCTBE Ha
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copTe C Hecrneuntunyeckol YCTONYMBOCTbIO NPOUCXOANT Mef/IeHHee,
YeM Ha BOCNPUUMYMBOM. CHMXKEHME CKOPOCTM pPacnpoCTpaHeHus
MH(EKL N XapaKTepn3yeT yCTOWYMBOCTb COPTa.

Wcnonb3ytoT fBa cnocoba pasmelleHns o6pasuos. [epsbiii
Nnosly4yns Has3BaHWe mMeTofa «UeHTpanbHoii Touku» (central pivot),
OH MpefycMaTpyBaeT pasMelleHne LefIAHOK OLEeHMBaeMbIX pacTeHwuit
no cekropam Kpyra paguycom 50 M. B UeHTpe Kpyra BbiCeBalOT
BOCMPUUMYUMBBIA COPT, Ha KOTOPbIA HAHOCAT MH(eKLUto (puc. 5).

4
IF
M

B

PucyHok 5 - Cxema pasmelleHMsi 06pas3uyoB Npu OLEHKe Ha
FOPU3OHTaA/IbHYHO yCTOVI'—II/IBOCTb M TONMEpPaHTHOCTb: A - MeTOj
«UeHTpanbHOW To4Yku»; b - npsiMoyronbHas MmogugukaLus meToga: a -
06W Mt NnaH yyacTKa, 6 -pasmew,eHne o6pasyos B NoBTOpHOCTAX; 1 -
BOCNPMUMYUMBLIA COPT; 2 - UCNbITbiBaeMble 06pasubl; 3 -yCTONYUBLIN
copT; I|..IV - NOBTOpHOCTW; CTpPenKamMu MoKas3aHO HanpaBneHue
pacnpocTpaHeHUs UHGEKLUN

Mexgy o6pasyamy BbICEBAlOT YCTOMYMBLIA COPT, 4TOOBI
BOCMPENATCTBOBaTb MNepeHocy MHGekuun c obpasua Ha ob6pasel.
TOYHOCTb OLEHOK 06ecrneumBaeT ueTbipexkpaTHas MOBTOPHOCTS,
Kax40e MOBTOPEHME PacrofioKeHO B OfHOM U3 YeTbIpex CEeKTOpoB
6onbLworo kpyra. CeKTopbl OPYEHTMPOBAHbLI NO CTOPOHAM CBeTa. 3TO
CO3/laeT PaBHYI BO3MOXHOCTb [/ 3apaKeHUs BCEX COPTOB BHe
3aBUCUMOCTM OT FOCMOACTBYHOLLMUX BETPOB. Becb yUacTOK M KaXayHo
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LEeNsHKY Ha HeM [eNnsiT KOHLEHTPUYECKUMU OKPY)XXHOCTAMW Ha NATb
nosicoB. B npefenax KaXgoro Takoro oTpeska MPOBOAAT OTAENbHYHO
OueHKy. [ns onpefeneHns Hecneynmpuyeckoin yCcToOMYMBOCTM U
TOMIEPaHTHOCTY COMOCTABNAIOT Pe3y/ibTaTbl OLEHOK B HaYase U KOHUe
LensHKMN.

Mo3ke 6bl1a npefnoxeHa 6onee ypobHas Moaudukaums
MeTOAa, OCHOBaHHasi Ha MNPSIMOYTO/IbHOM KOH(MUrypauun mnocesa.
Hakonutenu pacrionaratoT Ha BbITSHYTO [lensiHke,
MEPNeHAVNKYNAPHOA K  JensiHkaMm  WCMNbITbIBAEMbIX  COPTOB.
DopMUPYIOT YeTbIpe Taknx 6710ka (MOBTOPHOCTM), OPUEHTUPYS KX MO
CTOpOHaMm CBeTa.

daKTOopbl, BUAOLNE HA Pe3y/ibTaTbl OLIEHOK

MoMMMO YCTOWYMBOCTM pacTeHWil Ha pe3ynbTaTbl OLEHKU
B/IMAIOT COCTOAHME NONYNALUU MaToreHa n ycnosus cpeipl.

[na KoHTpons KayecTBa WH(EKLMOHHOrO (hOHa M BUAHUSA
BHELIHMX (paKTOPOB Ha Yy4yacTKe pasMellarT  [0CTaTOYHOe
KONMYECTBO BOCMPUUMYMBBLIX W YCTOWYMBBIX CTaH4apTOB —
WHAMKATOPOB BOCMPUMMYMBOCTU U YCTOWYMBOCTM COOTBETCTBEHHO.
Mo WX NOpaKeHUK CyAAT O AOCTaTOMHOCTW YCMOBWIA cpefbl AJis
MOPaXXEHUS PACTEHUIA, KaYeCTBE U PaBHOMEPHOCTU MH(EKLMOHHOIO
(hoHa Ha y4yacTKe, a TakkKe O HaIMuMu YCNOBUA O/ MPOSIBAEHNS
MEXaHM3MOB UMMYHUTETa pacTeHnid. CTaHAapTbl BOCIPUNMUMBOCTU
[LO/IXHbI ObITb MOPaXeHbl He MeHee YeM Ha 60%, MHaye OLEHKU He
yumTbiBatoT. Cnaboe 1 HepaBHOMEPHOE MOPaXKEHME PacTEHNIA MOXKET
ObITb pe3ynbTaToM: MJI0XOr0 COCTOSHWA NONyNAuuMM  natoreHa
(cnabas  XM3HECMOCOOHOCTb, Masioe  KOMMYECTBO  MHOKY/IOMA);
XKECTKMX YCNOBWIA  Cpefbl, MNOLABMBLUMX pasBUTWE MaTOreHg;
HapyLUEHWN METOAUKN 3aKMafKn OnbITa.

Ha pesynbTaTbl MNOpaXKeHWs pacTeHWidi BAMSET MNAOTHOCTb
WHOKY/IOMa, KOTOPYH)  HasbiBalOT  WMH(EKUMOHHOW  HarpysKoi.
NHdeKkymoHHaa Harpyska — KOMMYECTBO WHOKY/OMa (6akTepuid,
cnop rpuboB, BUPYCHbIX YacTuL, U T. 4.) Ha eAuHNULE MOBEPXHOCTU
pacTeHus. BenmumHa WHGEKUMOHHOW HArpy3km MOXET UMETb
CYLLEeCTBEHHOe 3HayeHWe [19 OUEHKM YCTOAYMBOCTA 06pasLoB.
MuHumManbHas  MHMeKUMoHHaa Harpyska — 3TO  KO/IMYeCcTBO
MHOKY/IIOMa, KOTOPOe MOXET BbI3BaTb 3apaXKeHWe. OnTwumanbHas
UH(eKLMOHHan Harpyska 06ecrneymBaeT HaubosbLlee YUCNO Cny4vaeB
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MOpPaXXeHnsA. MakcumanbHas WHMeKUMoOHHaa Harpyska [OKa3bIiBaeT
NpejenbHyl0  BeNWMYMHY, MpPEBbILUEHWE KOTOPOA MNpUBOAMT K
MofaBNeHuo CMMMTOMOB MNOPaXKeHus pacTeHus. Tlpu  oueHke
YCTOWYMBOCTU CTPEMSATCA CO034aBaTb OMNTUMASTbHYH WH(EKLUOHHYHO
Harpysky, KoTopas fJacT Haubosbluee MposBieHne 60nesHu npu
[AaHHbIX YyCnoBUAX. Hampumep, mpy 3acriopeHun CemsH MLLEHULbI
XnammugocnopaMn TBEpAOW TrofoBHM Ha 1 kr cemsaH 6epyt 1..10 r
Xnamugocnop.

BennunHa ONTUMANbHON WHMEKLUMOHHON Harpyskm MOXeT
MEHATbCA B 3aBMCUMMOCTWU OT XXWM3HECMOCOOGHOCTM WHOKY/OMa U
arpeccrBHOCTM BO36yAMTeNs, BOCMPUMMYMBOCTM WM YCTOMYMBOCTM
copTa M YCNoBMIA 3apaxeHus. ONTUMAaNbHYH Harpy3ky MOXHO
YCTaHOBWTb, WHOKY/NMPYS COPT MOC/MeA0BaTeNlbHO  PasBOLUMON
cycneHsuein cnop nartoreHa. KoHuUeHTpauuio cnop OnpeaenstoT B
CYUETHOM Kamepe MOL MWKPOCKOMOM. 3apaXeHHble pacTeHus
BblpaliuBaloT A0 NPOABAEHUS CUMMTOMOB 60ne3HW. o pesynbTatam
3apaXeHns onpeaensalT ONTUManbHY Harpysky, TO ecTb TaKyo,
KOTOpas B [aHHbIX YCN0BMAX o0b6ecneuvmBaeT HaubOSblUee 4YKC/O
MOPaXKEHWIA.

[ns nonyyeHus [OCTOBEPHbIX CBefeHWA 06 yCTOMYMBOCTM
06pasLoB ONTMMAaNbHAA WH(EKUWOHHAA Harpyska umeeT 60/bLLOe
3HaueHme. Mpy CANLWIKOM 60/bLIOA MHAEKLMOHHOW Harpyske MOXHO
Habnogatb B3avMHOe MOAAaBfieHWe MNaTOreHOB, B pe3y/bTaTe Yero
nopaxeHue 6yaeT yMeHbliaTbCA. CAULIKOM HW3Kas WH(EKLMOHHas
Harpyska He Bcerja MoXKeT 06ecneynTb NpoLecc 3apaxeHns. B aTnx
CNyyasx nokasaTesnb YCTONYMBOCTM COPTa MOXET ObIThb 3aBbILLEH.

Kak npasuno, ans 3apaxeHus akynbTaTUBHbIMU Mapasvtamu
TpebyeTca 6o0nee BbICOKAA WHMEKLUMOHHAA Harpyska, 4em NS
3apaxeHns 06AuraTHbIMM nNapTuTamMu. OTO CBA3@HO C TEM, 4TO
HEKPOTPO(HbIE OpraHu3Mbl BbILENAKT TOKCUHbLI, MOA4AaBAAOLLME
MMMYHHYI0 CUCTEMY W paspyLlatoLliMe KeTKM pacTeHWii, TOMbKo
rocfne 3TOro natoreHbl 3acenfloT TKaHW. KO/MYeCTBO TOKCWMHOB,
BbIeNAEMbIX B PACTUTE/IbHYIO TKaHb, NPONOPLMOHANILHO KOMYECTBY
MHOKYNIOMa, YYacCTBYIOLLEr0 B 3apaXXeHUW. Y 06AUraTHbIX NapasnTos
ONA  pasBUTUA  WHQEKUMOHHOro npouecca WHOrAa MOXeT ObITb
[,0CTaTO4YHO OAHOM Cnopbl.

Ycnex 3apaXeHus BO MHOTOM 3aBUCWUT OT MeTEOPO/I0rMYecKnx
YCNOBUI Cpedbl N arpoTexHWYecknx (hakTopos. Tak, ANs pasBUTUS
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CHEXHOM nneceHn Heobxoguma TemmepaTypa He Bbiwe 10°C.
Bbicokue TemnepaTypbl WM HU3KasA BAaXHOCTb BO34yXa W MOYBbI
nofasnso! NPOHWKHOBEHME W Pa3BUTME MHOMMX NATOreHHbIX FPU6oB
n GakTepuit. Mpu co3gaHuM MHMEKUMOHHOIO (POHA HeobXxo4uMO
obecneynTb YCNOBUA, MaKCUMalbHO CMOCOGCTBYIOLIME Pa3BUTUIO
3aboneBaHNA WM MOBPEXAEHWIO  BpeguTenem  (Temmnepartypa,
B/IQXKHOCTb, OCBELLEHWe, NUTaHue U T. 4.).

VHorga ana ycwuieHWs MOPaXeHWs pacTeHWin MHGEKLMOHHbINA
(hOH coYeTalOT C MPOBOKALMOHHbLIM. [lpuMepom  Mofo6HOro
COYETaHUA MOXeT CAYXWUTb 3apaXeHue pXKaBYMHON Ha (oHe
60MbWLINX [03 a30THbIX YA0OpeHWi. WHGMEeKUMOHHbI (OoH npu
3apaXeHnn 03MMOI XXM CHEXHOW M/eceHbi0  CO34al0T  MyTeMm
paccemBaHMs WHOKynOMa Fusarium nivale MO0 BCX0f4aM, €ro
0653aTeNbHO COYETaldT C HapallMBaHWEM CHEXHOro MoKpoBa A0
BbICOTbI He MeHee 50 cM 1A C034aHna ONTUMaIbLHON TeMMepaTypbl 1
B/TXKHOCTW 15 pa3BnTus rpmoba.

BaxHoe TpeboBaHMe K UHMEKUMOHHOMY (hOHY — ero
paBHOMEPHOCTb. [ns BbipaBHWBaHWS (JOHA NPY BHECEHUW UHKEKLUN
NPYMEHSAIOT  pasnyHble  BWAbl  HanonHWTeneld,  pobuBaroTcs
pPaBHOMEPHOrO  OMPbICKMBAHUA W OMbIIMBAHUA  PacTEHWA,
PaBHOMEPHOTr0 pasMeLLeHMs Ha Y4yacTKe WCTOYHMKOB WHOKYNIOMA,
[,03MPOBaHHOI0 ,,3aCeNleHNs  KaXAoro  pacTeHWs  BpeauTenem
(onpegeneHHbIM KOMIMYECTBOM 3K3eMMIApoB) M T.4. [N NOYBEHHBIX
MaToreHoOB OKa3blBAIOTCA MOME3HbIMW YPaBHUTE/IbHbIE MOCEBbI U
MHOIOKpaTHOe TMepernaxmBaHue MouyBbl. XKenaTenbHO TakXke, 4To6bl
Yy4acToK 6bl1 4OCTATOYHO OLHOPOAEH MO penbeddy 1 NA0A0POAMIO.

[na  noBbllWeHNs  [OCTOBEPHOCTM  OLEHOK B  CTapLuMx
CENEKUMOHHbIX  MUTOMHMKAX OMbITbl  3aKnagblBaldT B Tpex-
YeTbIpeXKpPaTHbIX  MOBTOPHOCTAX. O6pasubl B MOBTOPEHUAX
pacnonaratloT MeTOAOM PeHAOMMW3auWKu, TFpYynnupys uX N0 CPOKY
cospeBaHuA. CenekUMOHHbIA MaTepuan M3y4yaloT B TeyeHUe ABYX-
Tpex fieT.

MeTogpb! co3gaHNA NHHEKLMOHHBIX Y UHBa3WOHHbIX (DOHOB

VIH(eKUNOHHbIE (hOHbI MOTYT 6bITb CO3[aHbl AN OLEHKW Ha
YCTOMYMBOCTb K OfHOMY BpegHOMYy Buay (NpocTblie (POHbLI) MM K
HECKOJ/IbKUM BMAAM (KOMOWHMPOBaHHbIE (DOHbLI). KOMOUHMPOBAHHbIE
(hOHbI NPUMEHSAIOT TOMIKO HA PaHHMUX 3Tanax cefekuumn, Ha Mo3gHUX
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aTanax (Ha4yMHas C KOHKYPCHOIO COPTOMCMbITaHWS)) AN TOYHON
OLEHKM YCTOWYMBOCTM  00pasuloB K KOHKPETHOMY  MaToreHy
Heo6X0AMMO UCNOMb30BaTb TONLKO NPOCTLIE (IOHBI.

Mpu co3gaHMnM KOMBUHMPOBAHHBLIX (POHOB HYXHO COYeTaTb
BpeAHble OpraHusMbl TakMM 00pa3oM, 4TOGbl pas3BUTUE OfHOro
natoreHa He MOAABNANO WIN He WCKaXano pasBuUTUE [Apyroro.
Hanpumep, 3apaeHue MYYHWUCTON POCOIA 3M1aKOB HE BMSIET Ha
MPOsIB/IEHNE TONIOBHEBbIX 3aboneBaHuii. B To >xe Bpemsi >enTas
p>XaBUMHa HapyllaeT pa3BUTME T[ONOBHM MieHUUbl. HekoTopble
LUTaMMbl BUPYCHOW YXeNTyXn NPensTCTBYIOT Pa3BUTMIO MEPOHOCMOPO3a
Ha caxapHoW cBekne. CnefyeT yuuTbiBaTb, YTO CWUbHOE pa3BUTUE
O[lHOr0O U3 COBMECTMMbIX MAaTOreHOB TakKXe MOXEeT MoAaBuUTb
pasBuTME [PYroro, Hampumep, MpyW CUIbHOM pasBUTUM MYYHUCTOM
pocbl NpefoTBpaLLaeTCs HaKOMNIeHNe pXaBUMHbI U3-3a OTCbIXaHWUS
JINCTBEB.

B 3aBucCMMOCTM OT Lenein cenekumm u 6uonorMm natoreHa
MH(MEKUMOHHBIA (hOH CcO34al0T Ha OCHOBe MONynsuUM MaToreHa,
CMecy OTAeNbHbIX pac WAW  WHOKYy/Ma OfHOi packl. [Mo
pekomeHpaumam BW3Pa un BWPa pgna OugHKM YCTOMYMBOCTM
06pasLoB K rof0BHEBbIM 3a60/1€BAHMAM, MYYHWUCTON POCE, CHEXHOM
nneceHy, KOPHEBLIM THWUISAM, aCKOXUTO3Y ropoxa v BUKW UCNOJb3YIOT
WNHOKY/IOM, MOJTyYEeHHbIA HA OCHOBE MECTHbIX MOMY NSAUNiA NaTOreHoB.
B T0 e BpeMs /11 co3faHnUsA UH(EKLMOHHOr0o POHA Ha pPXaBUMHHbIE
3aboneBaHMs  371aKOB M CENTOPUO3  UCMOML3YOT  CMECb
BbICOKOBUPYNEHTHbIX W30/I9TOB FPub0B. VIH(EKLMOHHLIA MaTepuan
3TMX  rpmboB  CO3JalOT B CMELUAIU3UPOBAaHHbIX  Hay4HO-
nccnefoBaTefib.CKux yUpeXaeHuAxX (Hanpumep, BHNI
(hMTONATONOrMN) W paccblIaldT B PervoHbl Mo MNpeaBapuTeNbHbIM
3asBKaM CeneKUMOHHbIX yupexaeHunii. [pn nogroToBke WHOKYNIOMa
YUMTbIBAIOT PacoBbIA W LUITAMMOBbI/ COCTaB NONynALMM BO3OyAMTENS
B KOHKPETHOM pervoHe, a Takxe Haubonee pacnpocTpaHeHHble
BbICOKOBUPYNEHTHbIE M30M5Tbl FPMOOB.

KOHKpeTHble MeTofbl CO34aHNA (POHOB 3aBMCAT OT Guonorum
naToreHoB U BpeguTeneid. VX MOXHO pasfeninTb Ha HECKOMbKO 06LLuX
NPMEMOB: UH(MLMPOBAHNE MOYBbI, MHOKYALMIO OPraHoB PacTEHUI U
MCMOMb30BaHMe NMEPEHOCUNKOB (415 BUPYCHBIX 3a001eBaHNI).

WHpuumnposaHue noysbl. ITOT NpUEM ncnonb3yT Ans
MOYBEHHbIX MWKPOOPraHN3mMoB, BpeavTeneid, HEMaTO4 W pacTeHwuii-



napasutoB. WHMeKUMI0O BHOCAT C MOPaXXEHHbIMU PaCcTUTENbHbIMM
ocTaTKaMu WM B BUAE CMELMaibHO PasMHOXEHHbIX KynbTyp. [ns
PaBHOMEPHOTO pacnpefefieHnss MHOKY/IIOM MOXET ObiTb CMellaH C
KakKUM-HMOGYyAb  BWAOM  HaMoONHWTENs: MO4YBOWA, CONOMEHHOA
PEe3KOM, MU3MENbYeHHbIMU INCTLAMU U T. 4. YBEINYEHUA KONUYECTBA
MH(EKLUM B MOYBE AOCTUratOT MpPW MHOFOKPaTHOM BHECEHWW B Hee
MOPaXEHHbIX PACTUTENIbHbIX OCTAaTKOB. [l HaKOMAeHWUs MHGeKLUM
XKenaTenbHO 3aceaTb Y4YaCTOK  BbICOKOBOCMPUMMYMBLIM  COPTOM
(ypaBHWTENbHbIA MOCEB) W 3anmaxaTb  OCTaTKWU, [06MBasiCh
paBHOMEPHOro pacnpefefieHns natoreHoB. ®OH MOXHO C034aBaTb M
noAdepXmBaTb 3a CYET MOCTOAHHOIO BO3[4e/bIBAHWA Ha O4HOM
yuyacTKe BOCMPUUMUMBOrO copTa. Tak co3aaloT (IOH 419 OLEHKU NbHa
¥ NONWHA Ha YCTOWYMBOCTb K (Dy3apMO3HOMY YBAAAHMIO, 31aK0B — K
KOPHEBbIM THWAAM W CHEXHOW NneceHn, NOACONHEYHMKA — K
3apasuxe, KanycTtbl — K KA1e U T. 4.

VIHOKynsiuns opraHoB pacTeHwii. Mpu co3gaHnn MHDEKLUOHHbIX
(hOHOB AN HEKOTOPbIX 60Me3Heil MpeanoYTUTENIbHEE HE BHOCUTH
MHGEKUMIO B MOYBY, a MHAMUMPOBATL CeMeHa. Tak, ANs 3apaXeHus
MWeHMLbl TBEPAONM TFOMOBHEN CMOPbl BHOCAT B KaXAblA MakeT mpw
MOAFOTOBKE CEMSAH K MOCeBy. [ 3apaXeHWs SiUMEHs U MeHYaTbIX
COPTOB 0BCa 060/104KY CEMSH TPaBMUPYIOT B pa3mesibunTenie TKaHel
PT-3 wm Mukcepe u o06pabaTbiBalOT  CycrneH3ueid  cnop,
MPUIOTOB/IEHHON HA >KMAKOW NUTaTeNbHOW cpefe, COoAepKallel
NMMBHOE cycno, arap-arap W fekcTpuH. ocne 06paboTky cemeHa
NOACYLUMBAIOT M UCMOMb3YIOT A5 Nocesa.

WHOKYNALMI0O MOBEPXHOCTMW PACTEHWIA  OCYLLECTBASAKOT  ANs
co3faHns  MHMEKUMOHHOrO (hoHa KO BCEM BWAAM PXaBUMHbI,
CenTopuosy, My4yHWUCTOW poce. B 3TOM chyyYae pacTeHus
OMNPbICKUBAKOT CYCMEH3Wen Ccnop unu OnblavBaloT cnopamu. [Mpw
OMbIIMBaHWM 415 PaBHOMEPHOTO  pacrnpefeneHns  MHGeKumm
NMPUMEHAIOT HanonHuTenu (MyKy wam Tanbk). VIHOrga B KauvecTse
HanoHWUTENS UCMOMb3YIOT TKaHM 60IbHOTO pacTeHWs, HanpuMmep, As
3apaXXeHMs CcaxapHOli CBEK/Ibl LiePKOCMOPO30M GEpYT M3ME/bYEHHbIE
MOPaXEHHbIE NINCTbA. [1A YCMELWHOro 3apaXeHns HeobXo4umo
COXpaHeHue Karmesb Bnarv He MeHee 6..9 4 Npy ONTUMAbLHON AN
KaXgoro Buga rpuba Temnepatype (Bo3byauTens cTebnieBoi
pPXKaBUMHbI MweHnybl — 18...22°C, xentoin — 8...15 °C, 6ypoin —
15..20°C, KopoHuYaTOli pXaBumHbl oBca — 15..18°C). [ns



COXpaHeHWs Bfarn LenatT BAAKHYI0 KaMepy — HaKpbIBAKOT AeNAHKN
NOMINITUNEHOBOW NAEHKOIA.

3apa>keHune UBeTKOB [PUMEHAKOT npexpage BCero  ans
BO36YAUTENEA MbINbHOM TOMOBHWU 3M1aKOB. [ 3TOro MCMNob3ytoT
Cyxue X/Jamugocnopsl wWauM cycneHsum cnop. B nepsom cnyuae
MHOKYNIOM HAHOCAT Ha NpefABapuTesbHO MOATOTOB/EHHbI KONOC C
NOApPe3aHHbIMM  KONOCKaMW C MOMOLLbI0  KUCTOUKM, HaTupaHueM
rO/I0BHEBLIM KO/I0COM WM CTPsXmBaHueM crnop. CycneH3vto cnop
BBOAAT B KOMIOCKM C MOMOLLbIO MUNETKA UAN MESULMHCKOTO LWNpuLa
(wnpuy-metog). Ana  6onee  GbLICTPOrO  BbIMOAHEHMS  PaboThI
NPUMEHSIOT NpMobop, NpeanoxeHHbli KpusueHko (puc. 6). B atom
Cflyyae KOMOCbSi MOMELLAT B LWAWHAP, M3 KOTOPOro OTCAachlBatOT
BO34yX, MpW 3TOM B KO/MOC W B MOSIOCTb KOMIOCKOB 3aKaunBaeTcs
CyCneH3uns Crop 13 Konoel.

PucyHok 6 - AnnapaT 4nd WMHOKYNAUMM MWEHULbl U AYMEHA
crnopamy nblAbHOW  ronoBHM (no  KpuBueHko, 1985); 1 —
CTEeKNAHHbIA ununnHap; 2 — Tpybka Agns oTKauyumeaHuA Bosgyxa; 3 —
BaKyyMHasi 3a>KUMHas npobka; 4 — wnaHr gns nojgayum cycrneHsum
cnop; 5 — cocya ANA cycrneHsumu cnop; 6 — Hacoc; 7 —pe3nHOoBOe
KONbLO

B HeKoTOpbIX Cly4yasx WHOKYNIOM BBOAAT HEMOCPEACTBEHHO B
TKaHb WM monocTb opraHa. TakK, AN 3apaXeHus KyKypysbl
(hy3apno3om 1 cTebneBoli THUbIO B MOYaTKU UM B cTebenb BBOAAT
[EepeBSHHbIE  MasoykyM, 06paboTaHHbIe cycrneH3uein cnop. [Ans
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MHOKYNAUMN KyKypy3bl My3blpuaToOii FONOBHEWA AenalT WHbEKLUHO
CYCMEH3MMN CNOp B BEPXYLUKY PacTeHWA WA B BEPXHIOW MYCTYHO
yacTb noyarka. [ns OUeHKM YCTOMUYMBOCTU KapTO(eNns K KO/bLEeBOW
FHAAW CycneH3uto 6GakTepuid BBOAA! B BbICEUKY, CLENAHHYIO B
CTOJIOHHOI YacTu KNy6HS.

3apaxeHve BO3OyAUTENAMU BUPYCHbIX 3aboneBaHui,
pacnpocTpaHAOLLMXCA MexaHWyeckKuMm nytem (Hanpumep, BTM),
MOXHO OCYLUECTBUTL MYTEM BTMPAHWUA COKa GO/IbHOTO PacTeHus unu
OYVLLLEHHOrO nperapara BMpyca B IMCT. SNHEKTUBHOCTb 3apadKeHus
MoBbILAeTCA NpU  NpeABapuTE/IbHOM  JIETKOM  TPaBMUPOBAaHUM
MOBEPXHOCTY PaCcTEHWI C MOMOLLbIO HAXAAa4YHOI0 NMOPOLLIKA WX Mecka.
[na nepeHoca HekoTOpbIX BMPYCOB (HanpumMep, X-Bupyca kapTtogens)
NMPUMEHSAIOT NpMBMBKY YUacTKa 60/1bHOr0 pacTeHus.

Mcnonb3oBaHMe  MepeHocyMkoB.  [lna MHOrMX  BUPYCOB
CBOWCTBEHHO pacnpoCTpaHeHWe B MpMpPOAe C MOMOLLbIO BEKTOPOB
(Tneil, UWMKa@OK, KELen, MNOYBEHHbIX TrpuboB). /a4 OLEHKM
YCTOMYMBOCTM K BUPYCHbIM 3ab60/eBaHMAM Ha Yy4yacTKe CO34aloT
YCNOBUA A1 MPUBAEYEHMS U PasMHOXKEHMS  MEePeHOCUMKOB.
Hanpumep, Ansa co3gaHus YCTOMYMBOI Lenu nepeHoca BUPYCOB
3NaKM pasMeLLaloT Mocnie 371aKoB, B CEBOOBOPOThI BBOAAT Ky/bTypbl,
MPYB/EKAIOLLME BEKTOPHbIX NEPEHOCUMKOB.

HekoTopble  y3KOCNeLManM3MpOBaHHbIE  BMPYCbl  UMEIOT
ONpeseNieHHOro MepeHoCcYMKa, €ro WCMoMb3ylT [NA  3apaXeHus
pacTeHWil COOTBETCTBYHOLMM BMAOM Bupyca. [na WHpUUMpoBaHUs
nofo6HbIMY  BMPYCaMU MNPOBOAAT CheuuasibHoe pasMHOXEHVEe |
3apaXkeHne NepeHoCUMKOB (LMKagoK, Tnei).

Mpun co3gaHun  NO6bIX  UHMEKUMOHHLIX  (DOHOB  (BK/THOYas
MHBA3NOHHbIE) CNocob6 ¥  BpeMs  3apaXeHus  OO/MKHbI - BbITb
MakCUManbHO NPUOAMXKEHbI K  BMOMOTMYECKMM  OCOBGEHHOCTAM
MWKPOOPraHW3MoB W BpeauTeneil. MyUHUCTONM PpoCOi U HKeNToi
PXKaBUMHOM MLIEHWLUbl Nyuylle BCEro 3apaXaTb pacTeHus nocie
BbIXx0Ja B TpYyOKy, CTe6neBoi M Oypoii pxaBuMHO — OT (hasbl
BbIX04a B TPYOKYy [0 KOMOLUEHWS, MblfbHOWA rofoBHeli — uepes 3...4
[HA nocne KonoweHus. [1na XopoLlero nposBneHus 60ne3Hn wau
MOBPEXAEHMS  YCMOBMS  Ky/NbTUBMPOBAHMA  MH(MLMPOBAHHbIX
pacTeHWin  [O/MKHbI  COOTBETCTBOBATb  MOTPEGHOCTAM  BPeLHbIX
OpraH13moB.

[na  0GbEKTVMBHOW  OLEHKM  KOMMYECTBO  MOPaKEHHbIX
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(NMOBPEXAEHHbIX) PaCTEHWU MMM OPraHOB ACMKHO 6biTb AOCTATOYHO
60/blWMM. KOHKPETHOE YNCNO pacTEHWUA MM OpraHOB OMpeAensioT B
COOTBETCTBMM C METOLMYECKMMU PEKOMEHAALMSAMN O18  KaKLOM
60n1e3Hn 1 BpeguTens.

MeToabl CO34aHUsA MHBA3MOHHOIO (hoHa. O6LMe NPUHLUMNLI
CO3[aHNS WHBA3MOHHLIX W WHMEKLUOHHLIX (DOHOB CXOAHbI. [
MoSTly4eHNs] MHBa3WOHHbLIX (DOHOB Ha MOYBOOOMTAKOLMX BpPeAUTENel
WM YNIEHUCTOHOIMX, 3UMYHOLWNX B 3eM/e, MPUMEHAIOT 3anaxuBaHue
OCTaTKOB MOPAXEHHbIX pacTeHWil. Hampumep, 3anaxmBardT OCTaTKU
pacTeHwui, MOpaXKeHHbIX rannoobpasyrLwmumm HemaTogamu,
KapTohenb, MOPaXXEHHbIN pasHbIMW BUaMK KapTOdesbHbIX HEMAaToa,
CTEPHIO MWEHMLbI C IMYMHKaMU CTE6NEBOr0 NUINbLLMKA.

BbICOKYHO YMC/IEHHOCTb BPEAWTENEA 3/1aKOB MOAAEPXKMBAOT
BblpaLLBAHNEM 6eCCMeHHOVW KynbTYypbl BOCMPUMMYMBBLIX O3VIMbIX W
SPOBbIX COPTOB (3€/1EHOr0 KOHBeiepa). MoceB NPOBOAAT MOOCaMK B
CPOKM, Hambonee OnaronpusTHblE AN ONPEAENeHHOro  BuAa
BpeguTens. lpu 3TOM 03UMble M SipOBble copTa GyayT CAYXWTb
B3aUMHbIMU pesepBaTopamu 3/1aKOBbIX MyX. OKOM0 NUTOMHWKOB
MOXHO  cO3faTb  Takke  pe3epBaTtop  COPHbIX  pacTeHwuil,
HakanJMBalwLWmx HacekoMbIX. [Nnd NpuBAeYEHUS U  HaKOMNIeHUs
BPEAWTENIE BO3MOXHO CO34aHUE NpMMaHO4YHbIX MOCEBOB, HampuMep,
ONS MPUBMEYEHMS  KOMMJeKca BpeauTenein pamca’ psgom  C
NMATOMHUKOM BbICEBAIOT TOpYULY WM  [pyrve npuB/eKatoLme
KPEeCTOLBETHbIE KYNIbTYPbI.

YacTo pacTeHus 3acenstoT cneunanbHo COBpPaHHbIMU - UK
BblpalleHHbIMKU B /1abOPaTOPHbIX YCMOBUSAX BpeauTensmu. Tak, ans
OLEHKM YCTOMYMBOCTU KapTodens K KOMopagCKOMy >XXYKy pacTeHus
3acenslT MUMHKamn. [ns 3aceneHns KyKypysbl Teil UCMonb3yoT
YYacTKN JINCTbEB, BbIpe3aHHbleé BMECTE C KOMOHWAMMW W3 pacTeHuii-
HaKoMnuUTenen.

Mp  UCKYCCTBEHHOM  3aCENEHUN  HY)XXHO MOMHWUTb, YTO
BpPeAuTeNIM — MOABWKHbIE >XMBOTHbIE, OHW CMOCOGHbLI MOKUHYTb
OLEHMBAEMYIKD [JeNiHKY WAN  pacTeHue. [ns  OrpaHuWyeHuss  nx
MOABVXKHOCTW MPUMEHSAIOT Cagku WAnM n3onsTopbl. Mpu nsydeHun
YCTOMNYMBOCTM MLLEHNLbI K BPEAHOW Yepenallke 6eCKapKacHbI Cafok
HafeBalT Ha My4YOK pacTeHWid, CHWU3Y 3aBA3bIBAKOT TaK, YTOObI He
BbI3BaTb TpaBMUpPOBaHME CTe6NME M B TO Xe BpeMsi M36exaTb
BbINOM3aHMSA K/IOMOB. B Takmx cafkax MOXHO COfepXaTb pasHoe
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KO/IMYECTBO K/I0MOB, AN KOTOPbIX 06ecrneyeH AoCTyn K Nt06oi yacTu
pacTeHusi, Nerko  MpPOBOAMTb  COOTBETCTBYHOLLME  YYeTbl U
HabnogeHns.  [na  orpaHuueHus  NepeaBVXEHUs  XNiebHOro
NUANBLLMKA YHaCTOK 3apaXXeHus pacronaratoT B MacCuBe KynbTyp,
HE MOBPEXAAEMbIX JIMUYMHKAMW 3TOTO HacekoMmoro (KyKypysbl,
NOLEpHbI).

HakonneHve WH(EKUMOHHOro MaTepuana W BpeauTeseil.
[na co3paHus  UCKYCCTBEHHbIX WH(EKLMOHHBIX W WHBA3VOHHbIX
(hOHOB MPOBOAAT CreLuanbHy0 paboTy MO HAKOMIEHUIO MHOKY/OMa
MVUKPOOPraHn3MoB MmN 0C06eli YTEHUCTOHOTMX U HEMATOS,

Kak npasuno, HEKPOTPO(HbIE naToreHbl XOpOoLUO
pasMHoXarTcs Ha pacTuTenbHbIX ocTaTKax, 3epHe
COOTBETCTBYIOLLErO BUAA UM HA MPOCTbIX NUTATENbHbIX Cpejax. Tak,
pasMHOXeHMe BO36yAMTeNs CenTopuo3a MPOBOAAT Ha 3epHe, BUAbI
pogoB Fusarium W Cochliobolus XOpOLWO pPa3MHOXalOTCs Ha
nuTaTenbHONR cpege.

B kauecTBe MCTOYHMKA MHOKYNOMA AN BO3OyauTeneli TBepLoi
FOM0BHW TMLUEHUUbl W KaMEHHOW TrOMOBHWM SUMEHS WCNOMb3YHOT
KOMoCbs 3MaKoB, cO6paHHble B npefblgylieMm ce3oHe. [MbiibHas
rO/I0BHS 3/1aKOB He CNOCOBHa XPaHWUTLCS LNTENIbHOE BPEMS, MO3ITOMY
3apakeHVe KO/OCbeB MPOBOAAT C MOMOLLbIO  CBEXECOOPaHHOro
CMOPOBOro mMatepuana.

P>KaBUMHHbIE, MYYHWUCTO-POCsHbIE FPMObI U ApYrue IMCTOBbIE
naToreHbl XOPOLUO PasMHOXAKOTCH Ha 3efleHbIX YacTAX pacTeHuli B
NabopaTopHbIX YCNOBUAX, O4HAKO UX CMOPbI XPaHATCA OrpaHnyYeHHOoe
Bpems, BbICTPO TEPSAIOT XM3HECNOCOOHOCTb. MO3TOMY AN CO34aHuMs
(DOHOB 4acTO UCMOMb3YIOT MOACAAKY B MUTOMHWUKM 3aPaXKEHHbIX
pacTeHui.

UneHucToHormx cobupatoT B none. HekoTopbIX BpeavTenei,
HanpumMep, KOMOPaACKoro XykKa, Teid, pasMHOXaloT B flabopaTtopusx
Ha COOTBETCTBYHOLLMX HACTAX PACTEHWA.

Cnoco6bl xpaHeHus WH(EKLUMOHHOrO MaTepuana 3aBUCAT OT
6uonornum  BpefHbIX  OpraHn3MoB.  Ky/nbTypbl  MOYBEHHBIX U
HEKPOTPO(MHbLIX MATOreHOB XPaHAT B MOACYLUEHHOM COCTOSHUU B
obpasuax MoyBbl WAU  BbICYLUEHHbIX OpraHax pacTeHuid npw
MOHMWXEeHHON Temnepatype. Cnopbl MHOrMX rpvboB CO6MPatoT,
NOACYLUMBAKOT HAf PacTBOPOM CEPHOM KWCMOTbl WAW B BakyyMme
(nMohmnn3npyloT), a 3aTtem XpaHAT B TepMETUYHO  3aKPbITbIX
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CK/AHKAX WM 3anmasHHbIX aMmnynax B XONOAWUIbHUKE.

Ocobble TPyAHOCTY BO3HUKAIOT MPY HAKOMIEHWN U COXPaHEHUN
BUPYCOB, KOTOpbIE BHE >KMBbIX KNETOK PacTeHUs He TOMbKO He
Pa3sMHOXaKTCA, HO, KakK MpaBu/io, He COXPaHATCA A/IMTeNbHOoe
Bpems. [N pasMHOXEHWA W MOAAEPXaHUS BMPYCOB NPUMEHSIOT
crneuuanbHble BUAbl WM COpTa pacTeHWid, KOTOPble Ha3blBalOT
WTaMMOBbIMK.  Tak, BMpyC TabayHOM  MO3aMKuM  XOpOLUO
pasmHOXaeTcsl B Tabake copTa CamcyH, X-Bupyc KapTothens — B
OVKOM Bufe Datura stramonium u T.4. 10 Mepe uX CTapeHus
MPOBOAAT 3apaXKeHMe MOJOAbIX 340POBbIX PacTeHWil. ITOT Npuem
Ha3bIBAETCH «>XMBaA KONNEKLUSA BUPYCOBY».

OpraHunsaums OLEeHOK Ha NH(EKLNOHHOM (poHe

B cenekunmoHHOM npouecce WHGEKLMOHHbIE (OHbI cnefyet
MCNOMb30BaTh MO MeHbLUE Mepe Ha Tpex aTanax:

*MPN  M3YYeHWU KOMEKLUMOHHOTO MNUTOMHUKA Ans  otbopa
poANTENBCKUX POpM;

*B  CENEKUMOHHbIX MUTOMHWKax, TrAe MpoBOAAT  0T6Op
yCTON4YMBbLIX hOpM;

*Ha 3Tane KOHKYPCHOro copToucnbiTaHud. [ng  3aToro
napanniensHo ¢ nuToMHukoM KCW 3aknafbiBaloT MeNKOAENAHOUHbIN
NMUTOMHUK Ha MH(DEKLUUOHHOM (hOHE.

Ha nepBblx 3Tanax cenekuuu NPOBOAAT, KakK MNpasusio,
BU3YaNbHYIO OLLEHKY MOPaXeHUs pacTeHMl K KOMMEKCY MaToreHos.
B cBA3M c 6oMbWKMMKM  06bEMAMW OLEHOK W  TPYAOEMKOCTbIO
opraHusauuMm u noanepXaHus MHMEKUMOHHBLIX (DOHOB AOMYyCKaeTcs
MCNONb30BaHWe  KOMOWHWMPOBAHHLIX  (DOHOB  MpU  YC/IOBUM
COBMECTMMOCTW MaToreHoB W OTCYTCTBUA MX B3aUMOBUAHUA APYT Ha
apyra.

Ha no3gHMX 3Tanax CenekUMOHHOro npouecca OLeHKU
Heo6X0AMMO MNPOBOAWUTL HA OTAE/bHbIX WHMEKLUNOHHBIX (hoHax.
HaunHas ¢ MUTOMHMKA KOHKYPCHOIO COPTOMWCIbITaHUSA, BCE OLEHKU
MPoBOAAT MO  CTAH4APTHbIM  MeToAMKaMm,  MPUHATBIM B
locyfapCTBeHHON Komuccun P®  no  MCMbITaHUIO WM OXpaHe
CENEKLMOHHbIX JOCTWXeHWiA. OueHKy [enalT B HECKONbKMX
MOBTOPHOCTAX;  pe3ynbTarhbl obpabatbiBatOT  C  MOMOLLbHO
CTaTUCTUYECKNX METO[O0B.

Mpy nNpoBefeHUN YYeTOB MNPUMEHAIOT OMUCaHHble BblLLE
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MeTOAbl OUeHKM. [1ns 3aboneBaHNii MECTHOTO XapakTepa onpeaenstoT
TUN peakumw, CTeneHb MNOpaXeHWs 60ne3Hbl0. [Ana 3abonesBaHuii
06LLero xapakrepa OLEHVBAIOT CTeMeHb PacrnpoCTpaHeHUs OO0Me3HW.
MoBpexxaeHns BpeLuTENsMU OLEHMBAIOT MO CreLuaibHbIM LUKanam.
[na otbopa ToMepaHTHbIX (HOPM MPUMEHSAIOT OLEHKY MO MoTepsam
ypoxaa. [lpy npoBefeHWM OLEHOK Y4YMTbIBAKOT pacnpesesneHune
06pasLoB Mo rpynmnam cnesiocTy.

B cooTBeTcTBUM C pekomeHpauusmu BUWPa (MeTtoguka no
OLEHKe YCTOMYMBOCTM COPTOB..., 2000) OUEHKY MO OCHOBHbLIM
KyNbTypam MpoBOAAT B CNefyHoLLMe CPOKK:

* OKOHYATeNbHbIA Y4YeT MNOPaXeHWs 3M1aKoB PXKaBUMHHbLIMM
60n1e3HAMM NPOBOAAT B (hasy MaKCUMa/IbHOTO MPOSABEHNA BONE3HN.
YueT pgna Oypoid, >XenToil, KOPOHYATON pXXaBYMHbI — B (hasy
MOJIOYHOI CMenocT! Mo NOpPaXeHWto (naroBoro U npeggnarosoro
NncTa; Ans cTebneBoil pxxkaBuMHbI — B (hasy BOCKOBOW Cnenoctu no
OBYM  BEPXHUM  MEXAOYy3uaMm, BharanuvwiaMm  (naroBoro  u
npeaMnaroBoro JNCTa;

*yyeT MOPaXEHNs KOMOCOBbIX 3M1aKOB MYYHWUCTOW pOCOii
NPOBOAAT B [fBa 3Tana: nepsbli — B a3y KylleHus - Hadvana
Tpy6KOBaHWA, BTOPO — Ha CTaAMNMN KOMOLLEHMA - HaYana LBeTeHus;

*YUYET MOPaXEeHWUs CenTOpMO30M MNPOBOAAT B (pasy MOMOYHONA
CMenocTV L0 TPEM BEPXHUM JINCTBAM U KOMOCBAM,, CPefHNE AaHHble
Mo MCTbAM W KOJIOCbAM PaCcCCUUTbLIBAIOT OTAEMNBHO;

*yyeTbl Ha YCTOMYMBOCTb K [OMOBHEBbIM 3a60/eBaHUAM
NMPOBOAAT B KOHLUe Beretauyuu: nweHuupl — B a3y BOCKOBOI
CMenocTu, 0BCa U AYMEHS — Ha CTaAuM MOJIOYHO CnenocTu;

*OLEHKY MOpaXeHHoe™ KapTogens (UTO(TOPO30OM MPOBOAAT
no 60TBe — nepef Y6OPKOiA, Mo KNy6HSIM — mnocne y6opKy 1 Yepes
[iBa MecALa XpaHeHus.

Bce nokasatenn 3aHOCAT B MOMIEBOI >KypHan, rge OTMevaroT
JaHHble (heHOIOMNYECKMX YYEeTOB,  pe3ynbTaTbl  OLEHKU
MOPaXEHHOCTW pacTeHWii NO CTaHAapTHbIM LiKanam. Ha ocHoBaHWu
OLeHOK MOPaXXeHHOCTU 06pasLoB OMpefenstoT MX YCTOMYMBOCTb B
COOTBETCTBMU  C  YHU(MUWMPOBAHHOW  9-6an/ibHOM  LUKaNoW
onpegeneHnst yctoiumMBocTK, paspaboTaHHoli B BWPe (1 6ann —
MakcumasnbHas BOCMPUUMUMBOCTL, 9 6annoB — UMMYHUTET).

Ha roccoptoyyacTkax MPOBOAAT WCMbITAHUS MNepPCrneKTUBHBIX
COPTOB U rMBPMAOB Ha YCTOWYMBOCTb K BO3OyauTensm 6GonesHein u
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BPEAUTENAM, HAHOCALLMM 3HAYMTENbHbIA 3KOHOMUYECKWIA yluepb B
pervnoHax. OLEHKMN OCYLLIECTBAAKT MO CTaHAApPTHLIM METOAWMKaM Ha
MH(EKLMOHHBIX M MPOBOKALMOHHbIX (hoHaX. B onbITbl BKIHOYAIOT BCe
COpTa, HaXOAALMECS B UCMbITAHUSAX.

B cooTBeTcTBUM ¢ TpebGoBaHWsAMU [FOCYAapCTBEHHOW KoMuUCCHM
P® no MCMbITaHWI0O M OXpaHe CeNneKUMOHHbIX LOCTWXKeHWA copTa
LO/MKHBI BbITb YCTOWUMBbLI K OCHOBHbIM 3a60/1€BaHUAM U BPeaUTeNsaM
B PernoHe, a Takxke K 60M1€3HAM, UMEIOLLMM KapaHTUHHOE 3HayeHue
(Hanpumep, KapTogens K paky). lpu paBHOR ypoxalHOCTU C
BOCMPUMMUMBLIMI  COpTaMM  MPeANoYTeHWe  OTAAlT  copTam,
YCTONYMBLIM K 60N1E3HAM 1 BPEAUTENAM.

JlabopaTtopHas pa6oTa Ne 6
NHPEKLUMNOHHAA HAITPY3KA, YCJ/TIOBUA EE
PEANN3ALNN N METOAbI ONPEAENEHUA

3agaHune 1. TMpoBecTM OLEHKY Ha YCTOMYMBOCTb K FHWAAM
XPaHEeHWs PasinyHbIX TKaHel KOPHenI040B MO CTeMNeHV NOPaXeHWs B
6annax (nav B %):

O— nopaxeHWi HeT;

1— nopaxkeHa 1/4 Bbipe3sku (25%);

2 — nopaxeHa 1/2 Bbipeskn (50%);

3 — nopaxeHo 3/4 Bblpe3kun (75%);

4 — nonHoe 3arHuBaHue (100%).

MaTepuansl u o6GopygosaHue. Yawku [Metpu. lMutarenbHas
cpefa W3 Me3rM OTBapeHHbIX KOpHennofoB. Ywucrtasd KynbTypa
BO36yauTeNns KaratHOW THWAW. Bbipeska W3 pasfMyHbIX YacTeid
KOpHenno40B. ABTOKNAB.

MeToauka nposegeHus pa6oTsl. B yawku [etpu cC
NUTaTeNbHOW CpefoW, 3aCEeAHHON YMCTOM KynbTypoi BO36yauUTeNs
KaraTHOM rHWAWM (Botrytis cinerea), PacknagblBalOT BbIPE3KN U3
pasnyHbIX YacTeil KOPHENIOA0B CBEKMbl U MOPKOBM. Yawiku Ao
YUYETOB BbIEPXMBAKOT B TedeHne 3-4 aHelr npu Temnepatype 20°C.
Mpy MOHMWXKEeHWW TeMmnepaTypbl 3arHuBaHWe WAeT Mef/leHHee.
MuTaTenbHas cpefa roToBUTCA M3 Me3rM OTBAPeHHbIX KOPHEMIoL0B
CBeK/Ibl WNX MOPKOBW. Ee paBHOMEPHO pacKMagblBalOT B YallKu
MeTpw, TonmwmHoli 0,5-1 cm. Yawku co Cpeaoi cTepunnsyoT B
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aBToknase npu temneparype 115°C B TeyeHme 20 MWH M 3aceBaroT
YMCTOW KynbTypoii rpuba.

3apaHue 2. MpoBecTn aHanM3 BOCMPUUMYMBLIX U YCTONUMBBIX
(hopM pacTeHuid (Hampumep, 3eMISHWKM  WAK  KapTodens) Ha
3apPaXEHHOCTb  (uTOreNbMUHTaMM  — CcTeb6neBoOil HemaTopnoi
(Ditylenchus dipsaci).

MaTepuansl 1 o6opygosarue. LLITaTMBbI, CTEKNAHHbIE BOPOHKM,
pe3nHoBas Tpybka ¢ NpobKoi. 3axkmm Mopa. HaBeckun pacTuTenbHO
TKaHW  BOCMPUMMYMBBIX U YCTOWUMBBIX  COPTOB.  [luneTka,
npeaMeTHble CTekna, 2% pacTBOp METUIEHOBOW CUHW, BUHOKYAP.

MeToauka nposefeHus paGoTsl. Ha wWTatMeBax 3akpennsaloT
CTEKNAHHbIE BOPOHKMW, HA HWXHUA KOHEL, KOTOpbIX HajesaloT
pe3nHoBYO Tpy6Ky C Mpobkoii. TpybKy MOcepeanHe MepexBaTbiBalT
3akMMoM Mopa. HaBecku pacTUTeNbHOM TKaHU —  OTAENbHO
BOCMPUUMYUMBBIX W YCTOYMBLIX cOPTOB (10 mnmn 15 r) — umsmensyaroT
HOXXHMLAMW Ha KycOuku. [lonyuyeHHbI MaTepuan MoOMeLialT B
BOPOHKM Ha KapKac M3 MeTa/iIM4yecKoli CETKMN UM Mapau 1 3anMBatoT
yncTOl BOAOMPOBOAHONM BOAONW. HemaToAbl, BbIXOAA W3 TKaHeid B
BOZY, OMYCKatOTCA BHU3 M KOHUEHTpUpYHoTCH Yy 3axunma. Yepes 20-30
MWH, OTKPbIB 32)XVMM, CNMBalOT HEMHOIO BOAbl B NPO6GUPKY. M3 Hee
OepyT nNWMNeTKOW Kanaw CyCMeH3uW Ha NpegMeTHOe  CTEK/Oo,
CMELLMBAIOT C Kannei 2% pacTBopa MeTWIEHOBOW CWHW, HaKpbIBaloT
MOKPOBHbLIM  CTEK/IOM W MPOCMAaTpMBAlOT Moj  GUHOKYNAPOM.
MoACUMTLIBAIOT YACMIEHHOCTb HEMATO[, He OKPacWMBLUMXCH B TeYeHWe
15 MWH, OTHOCAWMXCA K (UTOreNbMmMHTaM.  3apyCOBbLIBAIOT
OKpalleHHble Canpo30iiHble XULWHblE (QOPMbl U (OUTOrENIbMUHTDI.
OTMeYaldT OCOGEHHOCTM B CTPOEHWMM pPa3/IMYHbIX 4YacTeil Tena.
[JenatoT BbIBOL O CTEMEHN 3apaXEHHOCTU U YCTONUMBOCTY PaCcTEHWIA.

Tema 4 PU3NOJIOIMMYHECKUE PACBI U METOAbI NX
OMNPEJENEHNA

Pacbl MapasvTOB MOpaXatT TOMbKO  OMPEefeNieHHble copTa
pacTeHUii-xo3seB.
MoHATHE «(PU3NONOTMYECKME» CBA3AHO C TEM, YTO CMOCOGHOCTb
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pac npeojonesBaTb YCTONYMBOCTb OAHUX COPTOB U HECMOCOOHOCTb
npeofonesatb YCTOMYMBOCTb [PYruMX CBfi3aHa C  PasIMUHbIMU
(OM3NONOTUYECKMMU  MexaHuU3MaMWn. OTW pasfnyusa  CBfA3aHbl C
npogyktamy o6MeHa BELLEeCTB MNapasuta W B KIeTKax pacTeHus-
X0351Ha.

®un3MoN0rnyeckre pacbl M3BECTHbI /1A NaTOreHHbIX 6aKTepuii,
rpvboB M LBETKOBbIX PacTeHWii-napasvToB. Y BUPYCOB pasnunyaloT
WTaMMbl, OT/MYarOLWMecs Apyr OT gpyra no crpykrype AHK wn
MaToreHHOCTU M0 OTHOLLIEHUIO K PAaCTEHUAM-X0351eBaM.

Ansa ornpegeneHuns pac MCnonb3yoT pacTeHus-
anddpeperymaTopsl. OHM  OTHOCATCA K copTam W rubpuaam,
XapaKTepusyroLWMMCcs onpeseneHHON BepPTUKaNbHOW YCTOWUYMNBOCTbIO
Mo OTHOLUEHWIO K BO3byauTento 6one3Hn. B pacax MnpucyTCcTBYOT
(hakTopbl  BMPY/MEHTHOCTM B AugepeHumnaropax —  (hakTopsl
BEPTUKaNbHOA yCTOMRYMBOCTN. Mexay pacoil mapasvita M COpPTOM
pacTeHus-X03auHa nponecxoauT anddepeHumansHoe
(n36mpaTenbHoe) B3anmogeiicTBme. OHO 3aKNH0YAETCA B CEAYIOLLEM.

Ecnmn Ta unu nHaa paca napasvta npeojoseBaeT yCTOMUNBOCTb
copTa, TO Habnogaetca peakuus COBMECTMMOCTU. Ha nopaxxeHHbIX
opraHax  nNpoOSBAAKOTCA  OCHOBHble  CUMMTOMbI  (Hampuwmep,
cnopoHolleHne Phytophthora infestans wnu nycTtynsl  Puccinia
graminis). Ecnu paca napasuTa CTankuBaeTCA C YCTOWYMBOCTbIO
copta, TO Ha oOpraHax pacTeHWs HabfogaeTca  peakuus
cBepxyyBcTBUTENBHOCTM (CBY) — OCHOBHOI MexaHW3M aKTUBHOMO
MMMYHUTETa pacTeHuii. OHa NPosBAAETCA B BUAE MEKMX HEKPO30B B
MecTax BHefpeHus cnop Bo3byauTens B pacTeHMe-xo3aunHa.

ABuUpyneHTHasa paca napasuTa (6e3 ¢hakTopoB BUPYNEHTHOCTM)
crnocobHa nopaxaTb TOJ/IbKO BOCMpUMMYMBBLIE copTa (6e3 hakTopoB
BEPTMKANbHOW YCTOMYMBOCTM). YCTOMUYMBBIE COpPTa aBMPYNeHTHas
paca, Kak rnpasuo, He nNopaxaert.

BupyneHTHas paca napasuTa (C (hakToOpom wunu akTopamu
BMPYNEHTHOCTU) crnocobHa nopasuTb BOCMpUMMYMBLIE copTa. [lpe-
0[0N1€Tb  YCTOWYMBOCTb copTa C (haKTOpOM Wan  hakTopamm
BEPTMKANbHON YCTOMUYMBOCTM BUPY/IEHTHAA paca CMOXET B TOM
Cry4yae, ecnv OHW GYAyT MOJIHOCTLI0 COOTBETCTBOBATL (haKTOPY WK
(hakTOpam BEPTMKANbHOW YCTOMUMBOCTW. Ecnm 3TOro COOTBETCTBUSA
He OydeT XxoTd Obl MO OLHOMY W3 (PaKTOpPOB, TO paca napasuTta He
CMOXET NpeofoneTb YCTONUMBOCTb COPTA.
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eHeTWYeCcKn (haKTOpbl BUPYSIEHTHOCTU ONpeaensoTca  Vir-
reHamu (virulence — BWPYNEHTHOCTb), a (PaKTOPbl BEPTMKAIbHOW
ycToiumBoctM — R-reHamm (resistance — ycToilumBocTh). B psge
NCCnefoBaHUA Ha OCHOBE TFEHEeTUYEeCKOro aHanu3a 6bl1o0 NokasaHo,
4yto  oAMH  akTop  (BMPY/NEHTHOCTM  WAM  BEPTUKAIbHOM
YCTOMYMBOCTW) ONpedensietcss OAHWM reHom (vir- uam R-reHom
COOTBETCTBEHHO) C MOHLIM JOMUHUPOBAHNEM.

BupyneHTHOCTb — MNpW3HAaK PeLecCHBHbIA, a BepTUKaNbHas
YCTOWUYMBOCTb — JOMUHAHTHBIIA.

JlabopatopHasa paboTta Ne 7
N3BUPATE/IbHOCTb (CMELIMATNIALNA)
BO3BYAUTEJSIEN 3ABOJIEBAHUI N BPEAUTESIEN

Ons BoisisneHns pac Phytophthora infestans cyuectByeT Habop
pacTeHuin-gugpdepeHumnaTopos bnaka. OH COCTOUT W3 COPTOB M
rmépngos ¢ onpegeneHHbiMn R-reHamy: R1..R11. Ha6op Bnska
MpuM3HaH  CenekumoHepamMn Bcero mupa. OH  XpaHuTca
noasep>xusaetcs B MexayHapofHOM UeHTpe no KapTtogento (IPC) B
Mepy. Mpu onpefeneHun pac pacTeHUs-guddepeHLmnaTopbl (Mam
JMCTbA C HWX, pPa3fiOXeHHble BO BaXHble Kamepbl) 3apaxaroT
CycreH3vein koHuamii usonstos Ph. infestans. 3apaxeHue npoBogsT B
MOMELLEHUN C HU3KOIW OCBELLEHHOCTbIO W BbICOKOW OTHOCMTENbHOW
B/TXKHOCTbLIO, TO €CTb B KOHTPO/IMPYEMbIX YC/IOBUAX.

OnddepeHumnatop R1  cnocobeH BbIABUTL ABe packl  Ph.
infestans, RL n R2 — ueTbipe, RIl, R2 n R3 — Bocemb pac 1 T.4. (Tab.
16).

Uem 60nblUe pacTeHUii-gudhepeHLnaTopoB pacTeHUs-X03amHa
MCNonb3yroT, TeM 60fiblle pac MOXHO BbIABUTHL. O6Liee 4uc/o
BO3MOXHbIX pac (N) onpegensercs hopMynoii:

rfe n — Y1CNo PacTeHN-qUhdepeHLMaTopoB.

OCHOBaHMe CTeMeHW paBHO [ABYM, MOTOMY 4TO WMeEHTCA
TONbKO ~ [BE  BO3MOXHblE  PEaKUMW:  COBMECTMMOCTM U
CBEPXYYBCTBUTE/ILHOCTM.



Tabnuua 16 - BoiseneHue pac Ph. infestans ¢ nomoLbto copToB-
AnddepeHLnaTopoB KapTogens ¢ 04HNM (HaKTOPOM YCTORYMBOCTH

CopT-gudepeHumaro Paca
PTA peny P avir * 1
R1 _** e
CopT-guddepeHumnarop Paca
avir * 1 2 12
Rl — + R +
R2 - - + +
CopT-guthhepeHumaTop Paca
avir * 1 2 3 12 13 23 123
R1 + + 4+ +
R2 - + + 4+ o+ o+
R3 + + o+ +

* ABUpYeHTHasa paca.
** PeakLua CBEPXYYBCTBUTENbHOCTY.
*** peakumns COBMeCTUMOCTY.

B  TecT-Habopbl  yAo6HO  BBOAMTL  AudepeHLMaTOopbI,
cojepxaLlme cpasy HecKo/bKO PakTopoB ycTONUMBOCTM. OHU BXOAAT
1 B Habop bnaka (1a6.17).

Tabnuua 17 - BeisisneHue pac Ph. infestans ¢ momowybto copToB-
AnddepeHUnaTopoB KapTodens ¢ 0gHUM (HaKTOPOM YCTORYMBOCTH

Copr- Paca
andpepeHLmaTop
avir 1 2 3 12 13 23 123
R1R2 - . . . + . i +
R1R3 - . . . X + i +
R2R3 - - - - - - + +

* O603Ha4YeHuns Te Xe, YTo B Tabnuue 16.

Pacbl C OAHUM (haKTOPOM BUPYNEHTHOCTM HE CMOCOGHBI
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3apasuTb Takme copTa. Pacbl C HECKOMbKMMK  (haKTopamm
BUPY/IEHTHOCTU 3apaXKatoT MUX TOMbKO B TOM CAy4ae, ecnm (hakTopbl
BUPYNEHTHOCTM  KOMMJIEMEHTapHbl  (pakTopamM  YCTONYMBOCTM
(Hanpumep, paca 1.2 nopaxaeT auddepeHumatop RIR2, HO He
nopaxaet AauddepeHumatop R1R3). Paca co BcemMu akTopamu
BUPY/IEHTHOCTX  nopasut  filobble  pacTeHua-audgepeHLmaTopsl,
BXOAsLLMe B Habop. MprMeHeHNe COPTOB C HECKONBbKMMU (haKTopamm
YCTOWYMBOCTM MNO3BOMAET YMEHbLWUTL 06LiEe YMCIO pacTeHWiA-
anddepeHLmaTopoB B Habope.

3agaHue 1. V3bumpaTenbHocThb (cneymanvsauus) Bo3oyauTenei
3ab60/1eBaHNIA 1 BpeanNTENeid.

MeToauKa npoBeaeHnUs pa6oTsl. 3anonHUTL (Gopmy (Tab. 18)
B3aUMOAENCTBUS COpTOB-AU(hepeHLMaTopoB Koe c
(hM3MONOrMYECKMMM pacamm IMCTOBONM pxxaBuMHbI Hemileia vastatrix.
MocTtaBnte ( + nopaxkaembli ) uam  MuHyc ( - YCTOWYMBBINA) B
COOTBETCTBYHOLLME rpadsbl.

Tabnuua 18 - BanmogeiicTBue copToB-andiepeHLnaTopos
Kohe ¢ hr3n0NOrMYECKMMN pacaMmn IMCTOBOW PXKaBUMHBI

PacTeHus- Pacbl rpu6a Hemileia vastatrix

ﬂ(‘)"&‘?epe”””a' avir i 2 3 4 12 14 23 123 234 124 1234

R1
R2
R3
R4
R1.2
R1.3
R1.4
R2.3
R2.4
R3.4

Mo Tabnuue 19 onpefenutb GU3NONOTNYECKME Pachl PXXaBUMHBI
Kope.
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Tabnuua 19 - OnpefeneHve GrU3MONorMUYeCKMX pac PXKaBUNHbI Kode

PacTeHus- Pacbl rpmba Hemileia vastatrix
anddepeHyma-

TOpbI

R1 - -+ . + o+

R2 + - - + .
R3 - . - + o+ + o+
R4 - - - - - + -
R2.3 - - - - - - + 4
R1.2

+

+
+
+ + + + + +

3agaHue 2. MpUroToBMTb CYCMEH3WIO X/TaMUAOCMOP MblIbHOM
rOfIBHN C 3afaHHOW KoHUeHTpauueid (20 n 50 cnop B nose 3peHus
MWUKPOCKOMa Npu MasioM YBENUYEHUN).

MaTepuansl u o6opysosaHue. Cnopbl BO3OyaMTens TBepLOW
WM NblIbHOW  FONOBHW.  TOP3MOHHblE  BeCbl.  MWKPOCKOMbI.
lMpegMeTHble M NOKPOBHble cTekna. Konocbsi niieHuupl. Bakyym-
npubop AnA 3apaKeHWs KONOCbeB TOMOBHeW. BpuTBbl, uepeHKU
[PEeBECHBIX WN KYCTapHUKOBbIX pacTeHuii. Monocku nonmamugHoin
nneHKn. HoXHULbI.
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