MyTareHe3 KaKk meToA
cenekuumu

1. Knaccmopukauuma n ceouctea Mmyrtauymm
2. CnoHTaHHaga n nHayunpoBaHHas MyTtauun
3. MyTareHbl 1 MexaHu3Mbl X BO3OEUCTBUSA

4 [pakTnyeckmne pesynsraTtbl MyTareHesa



e MyTareHe3 — npouecc BO3HUKHOBEHUA
HacneacTBeHHbIX U3MEHeHUN (MyTaunmn)
nog BrNMsHMEM BHYTPEHHUX UMN BHELLIHUX
€CTECTBEHHbIX (CMOHTaHHbIX) UMK
MCKYCCTBEHHbIX (MHOYLMPOBAHHbIX)
doaKTOpOB.



B 3aBMCUMOCTM OT Xapakrepa U3aMeHeHNM
MyTaLnn NoApa3aenAtoTCa:

Ha reéHHble, T’eHOMHbIE NN XPOMOCOMHbIE,

B 3aBNCUMOCTUN OT MECTA BO3HUKHOBEHUA

X NoAPa3OeIIAOT.
Ha reHeparnBHbie 1 COMaTU4ecKne ,

B_3aBMCMMOCTU OT MexaHu3Ma BO3JeNUCTBUA Ha
opraH1M3mMm mMyTtauum dbIBatoT:

CNOHTAaHHBbIMN U MHAOYLNPOBAHHBIMWA.




OCHOBHblE CBOUCTBA MYTAaLINU:

MyTaLUMn MOryT NPOUCX0aUTb y Ntoboro
opraHnama,

Ha nbon ctagmn ero pa3BuTuS,
B Pa3nMYHbIX TKAHAX U KNeTKax.

OHK BO3HUMKAKOT BHE3aMnHO, 0e3 BCAKUX
nepexonoB N ABMAKTCA YCTOUNYMBLIMU B paay
MOKONEeHUN.

MyTauum Bcerga cnyyvyamnHbl, pasHoHanpaBeHbl U
He COOTBETCTBYIOT (pakTopam, UX Bbi3blBAKOLLUM




MyTaLI,I/II/I, BO3HUKLUNE B MNMOJIOBbIX KIME€TKax
Ha3bIBAOTCAHA reHEPATUBHbLIMM.

[eHepaTUBHbIE MyTaLuM NepeaaoTcs
nocneayroLwmmM NOKONEHNSIM B MPOLIECCE NMOFOBOro
PA3MHOXEHMUS.

MyTaumm, BO3HUKLLUNE B KIETKaX APYrMx TKaHewN,
Ha3bIBaOTCA COMATUYECKUMMU.

Bo3HuKLwasa comarnyeckas mytauma obpasyer
CBOIO TKaHb, KOTOpasi MOXET ObITb OOHapyXeHa Ha
OTAENbHOW BETKE UK OPYron YacTu pacTeHus.
Ocobu, Hecywme oTaenbHble Y4aCcTKU MyTaHTHOM
TKaHW, Ha3bIBAKOTCA MOo3aukamu Nnn xumepamu




« ComaTtnyeckme myTtaumm nepenatoTcs
chnegyroLlemy noKoneHumo npu
BeretTaTMBHOM pa3MHOXEHUN pacTeHnd
N3 MyTUPOBAHHOW YacTu.

* Y opraHn3mMoB, pa3MHOXatoLLNUXCA
NCKIMOYNTENBHO MOMOBbLIM MYTEM,
coMaTU4eCcKMe MyTaLun HEe UrpatoT Kakow
nnMbo ponu B 3BONOLUMN U HE UMEIOT
3Ha4YeHUSA B Cenekuun.



e CNOHTaAHHbLIE MYTaALIUW.

* MyTauun Bo3HUKLLUME B npupoae noa
BO3JeNCTBUEM (PAKTOPOB BHELLUHEN cpeabl
UNn B pe3ynbrate PU3nNoNormyeckux u
ONOXNMNYECKUX UBMEHEHUN B CAMOM
opraHmame 6e3 Bo3genCTBMS YenoBeKa
Ha3blBAlOTCA CMOHTAHHLIMU




« HacToTa CNOHTaHHLIX MyTaLun BapbupyeT
OYeHb CUMNbHO. Kaxabi MHOMBMAOYaNbHbI
reH MyTUpyeT o4yeHb peako. OgHako B
CBSA3U C TEM, YTO YMCIIO NrEHOB Y
OonbLUMHCTBA BUOOB 4Ype3Bbl4anHO
BENWKO, obLlas Yactota MyTMpPOBaHUA B
NaHHOM MOKONMeHUn MOXeT ObITb BECbMa
3HAYUTENbHOW



« Cpeaun hakTopoB cpenbl, Bbi3blBAKOLLIMX
MyTaLWK, ANa OONro XUBYLLMX OPEBECHbLIX
nopon BaxHoe 3Ha4YeHne NMeET
eCTeCTBEHHbIVN paanauNOHHbIN QOOH.

» Cunrtaercs, 4YTO ecTeCcTBEHHAas pagnauns
asnaetca npuinHon ao 40-50 % crnoHTaHHbIX

MyTaLUW Yy OPEBECHbIX NOPOA.




« Hanbonee n3BecTHbIM (OEHOTUMNYECKNM
NPOSIBNEHMEM CMOHTAHHbLIX MyTaLWUn SBMSAETCS
XopourbHble MyTauun (Korga y pacteHumn
NONHOCTbLIO NN YaCTUYHO HEe 0DbpasyeTcs
xnopodounnn). NonoBble XNOpoMUIbHbIE
MyTauumn (anbOMHOCKI) Kak npaBusio, neTtanbHbl.

* [ToMmMMO XNopodunbHbLIX MyTalun B nNpupoae
OOBOJIbHO YacTO BCTpeYaloTcs U apyrue
CMOHTAaHHblIe MyTauUuKn: NpUvyanmMBble POpPMbI
CTBOMA U TUNa BETBNEHUA, MOp@ofiormdeckme
HapyLUEeHNA NUCTLEB U XBOMW.



BonbWNHCTBO MyTauMn NPUBOOAT K MOHUXKEHUIO
XN3HEeCnocoOHOCTU U BOBCE NeTallbHblI.

Ualle Bcero mytauum HapyLliatoT paBHOBECUE
BHYTPU KOMNJieKca reHeTU4eCkoON CUCTEMBI,
CITOXXUBLLEWUCHA B Npouecce 3BOMNHLUUN,

Kaxkgbi BUA Ha NPOTSXXEHUN ONNTENbHOW
9BOSMOLUMKN Npucrnocobuncs K onpegeneHHomy
o0pasy XWN3HW, B onpeaeneHHbIX YCNoBUAX
cpenbl.

[To3TOMY BHOBb BO3HMKLLUKE MyTauuu byay, Kak
npaBuio, UNn BpeaHbl, U No MeHbLLEN MepPE,
MEHee LEHHbIMMW.



« OgHako ObiBato criyvyaum, Kkorga mytauumn obiBatoT
Nnosie3HbIMU.

* Tak, y HEKOTOpPbIX 3M1aKOBbIX U NtONUHA HaUQeHLI
MYTaHTbI, KOTOPblEe OTNINYannUCb NOBbLILLEHHON
XN3HECNnOCOOHOCTLIO.

« MyTaummn y HekoTopbix 6baboyek, npmBeaLlme K
N3MEHEHUIO NX OKPACKN B CEPLIN LIBET,
oKkasanucb bnaronpuaTHbIMU A5 PanOHOB C
CUITbHO Pa3BUTON MPOMbILLNEHHOCTLIO, rae
HabnogaeTcs NoBbILLEHHOE 3arpsA3HeHne
BO3ayxa..



* BO3HMKHOBEHME MYyTaLMN BCcerga o3Ha4vyaeT
N3MeHeHne HopMbl peakuun. [oaTomy HoBbIE
MyTauun MOTFyT OKasaTbCA NONe3HbIMU B HOBbIX
yCIoBUAX cpeabl.

* MyTauumn, BO3HUKLLUWE Ha rpaHuLax apeana
OAHHOro BMaa, MoryT aaTth yaadHble U3MEHEHUS
HOPMbI peaKkLnmn, KOTOpbIe NO3BOSIAT eMY
paclnNpuUTb apearn 3a C4ET OCBOEHUS HOBbIX
PaNOHOB



* Bce nanoxxeHHoe nokasbIBa€eT, YTO BCE MYyTaL UM,
B TOM YUCIIE€ N BPpeOHblE B AdHHbIX YCITOBUAX,
npegcraBidroT UEHHOCTb B 3BOJTOUNOHHOM
OTHOLUEHWUN.

« MyTauum co3gatoT pe3epB HacrneaCTBEHHOM
M3MEHYNBOCTM JaHHOIo BUOA, KOTOPbIN
Nno3BonseT BUAy npucrnocabnmeaTbcs K
MEHSIIOLLIMMCS YCIOBUAM Cpebl U 3aBOEBbIBaTb
HOBbIE XXN3HEHHbIe NMPOCTPaHCTBA



MHOyunpoBaHHble MyTaLUN

* iIHOyLMPOBaHHbIE MYTaLIMKU— 3TO MyTaLUK
BbIl3BaHHbIE BO30ENCTBUEM HA OPraHn3Mm C
y4yacTMeM YernoBeka.

* BblgensoT ase 6orbLlune rpynrbl MyTareHoB:
* dousnyeckme n Xxmumn4deckue.




« dnsnyeckme myTtareHbol B CBOK ovepeb
nogpasfoensrTca.

* Ha 3NeKTpoMarHUTHble (PEHTreHOBCKUE Ny4u,
raMma-ny4ym) n KOpnyckyrngapHble U3nyyYeHuns
(3NEKTPOHbI, NPOTOHbI, HEUTPOHLI N anbda-
YyacTuubl).

¢ MyTareHHbIMu hakTopamMmn MOryT CNYKUTb TakKKe
yNbTpanoneToBbIe NYy4YnN U PE3KNE NOHMKEHNS
NI NOBbLILLEHNS TEMMNEPaTYPbl OKPYKatoLLEN
cpeabl.



« XMMWYECKME MYyTareHbl ctanm Ncnonb30BaTbCs B
ceriekummn coBceM HegaBHO, XOTSA BO3MOXHOCTb
nonyvyeHusa myTtaunm nog BAUSAHUEM XUMUYECKNX
BeLllecTB Obina yctaHoBneHa ewe B 1930 T.

« XapakTepHbIM OTIIMYNEM XUMUYECKUX MyTareHoB
OT UOHU3UPYIOLLUUX U3NYYEHUN ABNAETCA TO, YTO
donsndeckme MmyTtareHol 4aloT BCerga BbICOKUM
NPOLEHT XPOMOCOMHbIX HapyLLeHUH,

* XUMWYECKME BELLECTBA BEAyT B OCHOBHOM K
N3MEHEHNAM OTAESNbHbIX FTEHOB U 00pa3oBaHMUIO
MENKNX HEXBATOK XPOMOCOM, YTO SBMSAETCSH
boriee UeHHbIM Ong cenekunu



XUMMNYyeckme myTtareHsol

Hamnbonee n3BecTHbIM XUMUYECKUMU
MyTareHamun ABMAKTCS:

aTunmetaHcynbdoHat — 0,15-0,2 %,
atuneHamuH —0,001-0,005 %,
onatuncynbdar — 0,05-0,1 %,
HUTpo3omeTunmodeBuHa — 0,01-0,015 %,
HUTpo3oaTunmMmoyesmHa — 0,012 %

[TpBeAeHHbIE KOHLEHTPALUUN NPUMEPHbI N B
KaXQOM KOHKPETHOM CIly4yaeT Tpebyto
TLLATENTbHOW NPOBEPKM.

BoiaepxnBaHne cemMsiH B pacTBOpe MyTareHa He
OOJMKHO ObITb CITULLKOM KOPOTKUM M CITULLIKOM
npoaonmknTenobHbiM. B cpeagHeM pekoMeHayeTcs
3amMmadymBaTtb cemeHa Ha 3-12 yacosB



[1lpakTnyeckme pesynsratbl MyTaLUMOHHOW
M3MEHYNBOCTU pacTeHU

* B HacTosllee BpemMda MeToad MyTaLMOHHOW
cenekunm Ucnosnb3yeTcs BO BCEX CTpaHax Mupa.

« KaKk oT XuMmn4yeckoro tak n ot donusn4eckoro
BO3O0EeNCTBUSA C DonbLUEN YaCTOTON BO3HUKAIOT
pa3nnyHble NAMEHEHUA OKPaCKN U OOPM
LBETKOB, JIUCTbEB, POPMbI COLBETUN, CPOKOB
3aLBETAHUA, BbICOTbl PaCTEHUS, NOABMAIOTCA
doopMbl YCTONYMBBIE K Pa3NNYHbIM
3abneBaHMsIM, 3MMOCTOMKNE C NU3BMEHEHHbIM
3anaxom.



* O4yeHb BaXXHbIM 9 EKT MyTareHHoro
BO3ENCTBUA - YBENMNUYEHUA KONMNYECTBA
BereTatTMBHOro NOTOMCTBa.

 [1ns Hanbornee KpacmBbIX C OPUrMHanNbLHOU
OKpacKOoW COPTOB MaanosiycoB XapakTepHO
obpa3oBaHue HeDOMbLLOro Yncna AeTok.

« Obny4yeHmne nykosuL,, ocodbeHHO obpaboTka
XUMUNYECKUMN MyTareHamMmun, CTUMYNUPYET UX
NSI0OOBUTOCTb, BCXOXECTb U POCT.



» OOny4yeHme 4YepeHKoB, CEMSIH U rEHEPATUBHbIX
OpraHoOB paCcTEHUN MOXET BbI3BaTb MOLLHbIV
POCT BeretaTMBHOW Macchl.

« MytaHTHOe Bo3gencTeme cnocobCcTeyeT
NoNy4YeHUo JIMHUN C MY>XXCKOWN CTEPUSTBHOCTLIO,
HeoDXoauMBbIX NS CO34aHUA reTePO3NCHbIX
rmopunaos. MyTaHTbl C MY>XCKOMN CTEPUITBHOCTbIO
nony4yeHol y bapxatues, NETYHUN

« ObGny4yeHne cemMsiH U reHepaTUBHbIX OPraHoOB
MOXXET YCKOPUTb Pa3BUTME CESAHLIEB LIBETOYHbIX
KynbTyp. Takme cesiHubl He TONbKO BbICTpee
PACTYT, HO 1 paHblUEe HA4YMHAIOT LIBECTU U
NNOAOHOCUTb



* YBenunyeHme pasHoobpasnsa notTomcTBa —
OCHOBHOMN 30deKT OT BO3OEUCTBUA
MyTareHHbIMWU doakTopaMn Ha reHepaTUBHbIE
opraHbl U CEMEHA.

* YBenmyeHme n3amMeH4YnMBOCTN MOXET
oTpaXaTbCA OAHOBPEMEHHO HA MHOTMNX
Nnpu3HaKax:. oKpacke LBeTKOB, nnogoB, dopme
COLBETUSA N OTAENbHbIX LIBETKOB, rabutyce
KycTa, QopMe, OKpacKke 1 pasmepax nykoBul,
cTebrnen, NUCTLEB 1 AP.



[Tonunnonana Kak MeToa cenekumnm

» Knaccudukauus nonmnionaos
« CBOMCTBaA NONUMNIONO0B
* lHOyumMpoBaHHasa nonunnonang



« Kaxxgbi BUA OpraHn3mMoB UMEET B
coMaTU4eCKnxX KreTkax cBou, TUMNYHbIN
ONs JaHHOro BMaa Habop XpoMOCOM,
KOTOPbIN HAa3blBAETCA KAPUOTUMOM.

* [1lo pagy NPUYMH YMCNO XPOMOCOM B
KNeTKe MOXeT U3MEHATCA 1 Torga Mbl
nmeem Oerno c reHoMHOU MmyTaumen.



* YBenunyeHme ymcna XxpoMocoM B KneTkax
PACTEHNN U XXUBOTHbIX MOMHbIMN OCHOBHbIMU
HabopamMu Ha3bIBaeTCcsa nonunnounauen, a
OpraHn3m, BO3HMKLLUNE N3 NMONUMIIOUAHbIX KNETOK
— nonunnongamMu.

e [MMonunnouagbl Ha3bIBaOTCA N 0O03HA4YaKTCA
COOTBETCTBEHHO KOJIMYECTBY OCHOBHbIX
HabopoB XPOMOCOM (X), KOTOpble coaepXaTcs B
KneTkax: 2x —gunnouabl, 3X —tpunnounabl, 4Xx-
TeTpannongbl, 5x- neHtannounaga, 6x-
rekcannouga v T.4.



* I3meHeHne HOPMaJlibHOIo Yncria XxpoMoCcoMm
MOXET NPONCXOOUTb KaK B COMaTU4YECKUX TaK U
MOJTIOBbIX KI1E€TKAaX.

« Ecnu ygBoeHMe yncna XpomMocom npon3ongeT B
B Kakon nNnMbo oaHOW coOMaTUYECKOWN KIeTKe
pacTeHuns, TO NoONUNIIongHon dyaeT TOSbKO
OyaeT TONMbKO Ta YaCTb pacTEHUs], KOTopas
PA30BLETCA N3 ITOU KNETKU NMyTEM
MHOMOKPaTHOro AeneHuns, a octanbHasa 4acTb
pacTeHuss byaeT HopMarbHOW.

« PacTteHunsa okaxetcs XUMEPHDbIM.



* Ecnun XXe nonunnomngmsaumna Npon3onaeT
npwu NepBoM AENEHNN 3UroThbl, TO BCE
KNEeTKN 3apobllla OKaXXyTcs
nonUNIoOUOHbIMU U, cnegoBaTesibHO, BCE
pacTeHne byaeT NoSIHOCThIO
NONMUNIOUOHbLIM.

* YBENMYEHNE YMca XpoMOCOM B
CcOMaTUYeCKUX KreTkax Ha3blBaeTcs
coMaTU4YecKou nonunnonaven



* A3MeHeHne Yyncna XpoMoCoOM B MOJSIOBbIX
KneTkax npuBoAuUT K 0bpa3oBaHUO raMeT C
ONMNONAHbIM HAOOPOM XPOMOCOM BMECTO
ransiongHoro.

« Ecnun Takme rameTbl NpUMYT y4acTue B
OMNMOAOTBOPEHUN, TO MOTYT NOSIBUTBLCH
pacTeHUsI C TPEMS U YeTblpbMA Habopamm
XPOMOCOM, T.e. Tpunronasl u
TeTpannonbl



» Taknm obpasom, nonunnongHole pacTeHUss MOryT
BO3HMKATb U3 NONUNIIOUAHbIX COMATUYECKNX KNETOK
Npu BeretTatTMBHOM PasMHOXEHUU
(pacxumepuBaHumn),

* B Cllydae HepacxoXaeHUs XpoMOCOM MPU NeEPBOM
OeNeHnN 3UroThl.

* NPU CANAHMN NONUNIOUAHBLIX raMeT B npoLecce
OnnogoTBOPEHUS

[pun yBENUYEHUN YNCIIO XPOMOCOM B KINETKax He
NOABNAETCH Kakux NIMbo HOBbIX FEeHOB, a
MPOUCXOOUT YBEJIMYEHUE KONMMYEeCcTBa TeX Xe
caMbIX reHOB, KOTOpbIE y>Xe UMESTUCb B reHOMe
pacTeHus.



* [lomMmmMmO yBENM4YeHUa OCHOBHOIO 4YMcna
XPOMOCOM MOJSIHbIMU Habopamu (3x,4X,9X, N T.4.)
OOBOMbLHO YacThkl Criydau, Kkorga B Habope
XPOMOCOM OTCYTCTBYET OHa U HECKOJSIbKO
XPOMOCOM U, HaobOPOT, UMEIOTCH
0ob6aBoOYHbLIE XPOMOCOMBI.

* Takoe aBNeHNe Ha3bIBAETCA reTteponnonanen
UNu aHeynrnonauen.

« CnepgoBaTteribHO YMCI0 XPOMOCOM B KJ1E€TKAxX
MO>XHO CBECTU K TPEM KaTeropmndam. raniiomnavs,
nonuvunimnonaunsa, aHeynsionauvs



[announgbl U X CBOUCTBA

[annonausa — yMmeHbLUEHME YNCIIO XPOMOCOM
NOSTHbIM HAabopomMm.

[annonaHbie opraHn3mMbl BO3HUKALIOT B criyvae
Pa3BUTUA SNLIEKINETKM Oe3 anogoTBOPEHUSA
(mapTeHoreHes).

[[annonabl obHapyXXeHbl Y MHOIMX pacTEHNN
(KyKypy3a, ToMaTbl, POXb 1 OP) U Y HACEKOMbIX
(nyenbl). BeisBreHs! raniongbl y HEKOTOPbIX
OpeBecHbIX nopopa (ofibxa, OCUHa, akauus).

[[annonaHble pacTeHUs nNo cBoen Mopgonorum
HUYEM HE OTNMYalTCS OT ANNNOUAHbIX, HO
0ObIYHO ObIBAOT MErbLYE.



* [locKonbKy y rannonaoB Kaxkaasi
XpoMocoMa He nMeeT cebe napbl, TO B
npouecce Meno3a OHU He KOHbHTUPYIOT U
pacxoadaTcs cryvyamHo, obpasysi raMeThbl C
pPasfNYHbIM YUCITOM XKXPOMOCOM, U HE
CNOCOBOHbI K OMNS1040TBOPEHMIO.

« [announabl Bceraa 6ecnnoaHbl K UX MOXHO
PA3MHOXWTb TOJTIbKO BEreTaTUBHbLIM MyTEM



AHeynnouabl (reteponnonabl) U nx
CBOWUCTBa

[ToTepsa nnu npndaska ogHOM 13 Napbl UNX LENOW
napbl XpOMOCOM Ha3blBaeTCH aHeynnouaguen

AHeynnonansa o6bACHAETCS TEM, YTO B MUTO3€
N1 Menose MOryT NPOMCXoaMTb HApYyLLEHNS B
PacCXoXOEHUN HEKOTOPbLIX Nap XPOMOCOM.

B pe3ynbraTe BO3HMKAKOT HOBbIE PACTEHUS —
retreponnonabl UnNn aHeynnouaol..

Yawle Bcero reteponnongbl UMEKT MOHUXEHHYIO
*XN3HEeCNnoCOOHOCTb

AHeynnoungusa Bbi3biBaeT peHoTUNn4ecKkne
M3MEHEHNA y pacTeHuu

Y nogen n XMBOTHbLIX OHU NPUBOAAT K YPOOACTBY



[lonunnounabl 1 X CBOUCTBA

* YBENnuMYeHne 4ymcra XxpomMmocom nonHbIMU
OCHOBHbIMW HabopamMm XPOMOCOM
Ha3bIBAeTCA NONUNIIONAVNEN.

 [lonunnounabl UMeT HanbonbLlee
3Ha4YeHne B NMPaKTUYECKOM U
cenekumMoHHOM OTHOLLEHUMN.

* OHM WWINPOKO pacrnpocTpaHeHbl B npupoae
M OTCYTCTBYIOT NNLLb Y rpnOOB, MXOB U
NanopOTHUKOB.



 [Tonunnonabl HabntogawTcsa cpean MHOMMX
CEerNnbCKOXO3ANCTBEHHbIX, MMOOO0BbIX
TEXHUYECKNX, NIeKapCTBEHHbIX, AEKOPATUBHbIX
KYNbTYP.

« Cpeau apeBecHbIX Nopoa Hanbonee peaku
nonunnonabl y ronoceMeHHbIX U OCODEHHO B
CEMENCTBE COCHOBbIX, r4e ObHapy>KeHbl NNLLb
eAVHNYHbIE 3K3EMMMAPbI.

* Y NOKPbITOCEMEHHbIX APEBECHbLIX NOPOA
nonunaonabl BCTpeYarTcs JOBOMbLHO 4acTo,
OCODEHHO Yy BUOOB Pa3MHOXaKLLMXCA
BEretTaTtuBHbIM NMyTeM (MBa, OfibXa, OCUHa,
bepesa v ap.)



Nonunnongbl Bbi3bIBAOT rnybokme u
PA3HOCTOPOHHNE N3MEHEHNS MPU3HAKOB U
CBOWCTB OpraHu3ma.

Y nonunnonaoB KNEeTKU 3HAYUTENBHO KPYMNHee
OUMNOWNOHbIX, YTO YaCTO NPMBOAUT K
YBEMNMUYEHMIO Ppa3MepPOB OPraHoB N BCETO
pacTeHus B LIEMNOM.

OHN MMEIOT yBENNYEHHbIE LIBETKU, NblbLEBbLIE
3epHa, nnogbl, NMNCTbS.

Tpunnounabl K TOMY e 4acTo MHTEHCUBHEE
pacTyT B BbICOTY



[Monunnongmna n3ameHseT usnonornvyeckme
npouecchl, MUHTEHCUBHOCTb XXWU3HeOeATENbHOCTMU.

[Tonunnonagbl o4eHb YacTO XapaKTepusyrTcH
BbonbLIen 3KOrorn4eckonm NpncrnocobneHHoCTbIo

PacnpocTtpaHeHne nonmnnongHbix BUOOB MO
reorpacdr4eckMM LUMpOTaM nokasano, YTo B
CEBEPHbIX LUMPOTaX N BbICOKOTOPHbIX panioHax
OONbLUMHCTBO BUAOB PacTEHUIN OKa3aroch
nonunnongamum.

B Apktuke okoro 80 % Bcex BnaoB pacTeHnn —
nonunaonabl.



* BONbLUMHCTBO LIBETOYHBIX KYNbTYpP —
TpunnonaHbl. OHXU NMEKOT MOLLHBIN POCT U
bonee nNpoagomMKNTENbHOE LIBETEHNUE.

« XapakTepHast 0COBEHHOCTb MHOIMMX LIBETOYHbIX
TPUNNOUOO0B — UX NOJSIHOE becnnoaue
BCreacTeme HecbanaHCUPOBAHHOCTH
XPOMOCOMHOro Habopa, a Takke HapyLleHUs
don3nonorn4eckmnx NpoLeccoB

« OgHAaKo eCcTb UCKITIOYEHUSA — MNOAOBUTLIE
TpunnougHblie rmépuabl acTpbl, NETYHUMN,
TionbnaHa u gp.



* Y HEKOTOPbIX LIBETOYHbLIX paCTEHUN,
pa3MHOXaKLMXCA BEretTatTuBHO, cenekumus
orpaHu4nBaeTcd TPUNIoOUAHbLIM YPOBHEM
(TronbnaHbl, rMauuHTLI U 4p.)

« CTepunbHOCTb- OOMNbLLON HEAOCTATOK MHOTMUX
PaCTEHUN Y LIBETOYHbIX KYNbTYp OHA UMeeT
MONOXUTENbHOE 3HAYEHME U JaXKe CTaHOBUTBLCH
LieNblo Cenekuum.

* Vlcnonb3ysa cTepUnbHOCTb TPUMNOUAHbIX,
neHTannouaHbIX dopM co3aaHbl cneunanbHble
CTEPUSIbHbIE, @ MO3TOMY HEODBLIYAaWUHO
NPOAOSTKNTENBHO LBETYLLME COpTA.



« Tpunnonagma B HacTosLlEee BpeMs npnobpertaeT
bonblLlOe 3Ha4YeHne 1 A5 COPTOB LIBETOYHbIX
KYNbTYP, Pa3MHOXXaeMbIX CEMEHAMMW, XOTS
TpUNIonadbl HY>XXHO KaXkabl pa3 co3aaBaTh
3aHOBO.

* OcobeHHO pacnpocTpaHeHbl TPUNIonaHbIe
bapxaTubl C KApIMKOBLIM TUNOM pocTa (35-36
CM) U KPpYNHbIMU — 0 7 CM B AnamMeTpe
COLIBETUAMU pa3HOM OKpPaCKW.



[lepcnekTMBHO AN LUBETOBOACTBA COYeTaHUE
nonunIonann n otTaareHHon rmopugmnsaumnn, rnpu
KOTOPOM MOTYT ObITb JOCTUTHYTbl BbICOKME YPOBHMU
N0OOBUTOCTU N XopoLuad PepTUnbHOCTb
PACTEHUN.

Y MHOrnx nonunnoungos (HanepcTaHKa, NbBUHbLIN
3eB, Wanden n ap.) usmeHaeTcd doopma CoLBETUN,
NPUHUMasA XapakTep MHOMOLBETKOBBLIX YNNOTHEHHbIX
KUCTEMN.

Hanpumep y gunnonaHbiX COPTOB NbBUHOIO 3€Ba
bbiBaeT He bonee 15 UBETKOB, TO Y NMOMINNSIONO0B —
no 30-40 B kornoce

Kpome Toro uBeTku npuodbpeTatoT KpacuByto opMy
C CUNbHO ropupoBaHHbLIMU NEnecTkamMmu.

Y HEeKOTOpbIX NONUMIONAHLIX POPM MOABMNAETCH
NN ycunmeaeTca MaxpoBOCTb (3NLWOSbLUA,
nopTynak, NbBUHbIN 3€B)



[ToM1UMO MOPEOSIOrM4yecKUX NU3MEHEHNN Y
nonuMnNIonaoB HabNOATCA BaXXHble
donsmnonornyeckme N3MeHeHus.

[Nepwop Beretaummn y nonunnongos 6onee
NPOOOIMKUTENBHbBIN, YEM Y AMMNONOOB.

[TpoaonexHve nepnoga UBETEHUS yCcuUnmBaeT
OeKopaTMBHbIN 3(PAEKT KyNbTYpbl U AENAET ee
bonee ueHHOW

BaXHbIN pe3ynkTaT aKcnepuMeHTanbHOU
nonunnonanm — nonyyYeHne opm c

NOBbILLEHHOW YCTONYMBOCTLIO K TPUOHBLIM,
BUPYCHbLIM 3aboneBaHnUaAM 1 BpeauTeNnam.



MCKyCCTBeHHbIe normnionabl

* BriepBblie BO3MOXHOCTb 9KCMNEepPUMEHTASIbHOIO
nony4vyeHns nonnnIonaHbIX KreTok dObina
nokasaHa pycckum ydeHbim U.U. 'epacumoBbiM
(1889) Bo3oencTesnem HM3KoOU TemMneparypbl Ha
3eMneHyo BO4OPOCHb CIMPOTunpy.

« B nocneaytowem gns BO3HUKHOBEHMA
nonunNoMaMmn Hadyanu NPUMeHsTb NOBbILLEHHYIO
TemnepaTypy, MOHU3NPYIOLLNE U3TTYYEHNS U
XUMUYecKne BeLlecTBa.



« Hanbonee apdPeKTNBHBIM METOAOM
MCKYCCTBEHHOIO NMosfy4yeHnst nonunmonaoBs
oKasarncsi METoA MCNOSMb30BaHMS Pa3fNYHbIX
XUMUNYECKUX BELLLECTB, TakKMUX Kak Xrnopodopm,
9dounpbl U OCODEHHO KOMXULMH.

* KONXmunH sIBNETCa arnkonongom,
OOHapy>XeHHbIM B pacTeHUsIX be3BpeMeHHNKa
OCEHHETO.

« OH gencTByeT Ha MEXaHN3M PacXoXaeHUs
XPOMOCOM B MPOLEeCcce MUTOTUYECKOTO AENeHNs
KNEeTOoK.



* B pesynbraTte ygBOMBLLUMECHA XPOMOCOMbI He
PACXOoOATCA K NonocaMm KINEeToK, a OCTalTCs B
HepasgenmeLieMmcs aape, obpasys
TETPanIoONOHYIO KIETKY.

* PacTBOpOM KOSIXULIMHA MOXXHO obpabaTtbiBaTb
cCeMeHa, NPOPOCTKN, TOUKU pOCTa, YEPEHKM,
LIBETOYHbIE MOYKN N LIBETKM.

* KONxmunH obbI4MHO NPUMEHSAIOT B HEDOMbLLNX
KoHUeHTpauusax: 0,025-0,75 %. O4yeHb cnabblie
KOHLIEHTpaUUN CTUMYIMPYIOT NpopacTtaHue
CEMSIH, a CIINLLKOM BbICOKME YOMBAOT NPOPOCTKM



* MlHgyunpoBaHHas nonunronana Hawna
LLUMPOKOE NPUMEHEHME B CENEKLUMN N COPTOBOM
CeMeHOBOACTBED

* CEJTIbCKOXO3SMCTBEHHbIX KYNbTYp (NWweHnua
rekcannongHaga Markaa n tetTpaniounagHas
TBepaasi, OBeC rekcannongHbln, BUHOrpaa
TeTpannongHbin, caxapHaa cBeKkna TpunionaHas
nap.)

* LBETOBOACTBE (XpWU3aHTEMbI, UPUCHI, PO3blI,
Hapuwuccehbl, rmaauornycbl, ToNbNaHbl, bapxaTubl,
acTpbl U MHOrMe gpyrue



3akno4yeHne

 [lonunnonguio cnegyeTt paccmaTpuBaTthb
He TONMbKO Kak NpAMOW NyTb NOyvYeHns
XO3AUCTBEHHO LIeHHbIX dOpM, HO U KakK
MCTOYHUK MaTepunana ¢ 00sbLIoN
N3MEHYMBOCTLI HACNeaCTBEHHbIX
CBOUCTB, KOTOPbIN B AalbHEULLEM MOXET
ObITb NOABEPrHYT OTOOPY.



