[ToKpOBHbIe TKaHM.
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[1haH nekuunm:




[TokpoBHble TkaHU (1K)

PaCnoO/1I0KEHbI Ha rpaHnue C

OyHkumm MK : y y
BHELUHEN CcpesoM

1. [lpeiOXPaHAIOT OpraHbl pacTeHuUs:
OT pe3KMX TeMnepaTypHbIX
KonebaHUM (CUIbHOIrO HarpeBaHUsA
NN OXNAXAEeHUSR);

OT Ype3MepPHOM NOTEPU BOAbI, MyTEM
McnapeHus;

OT NOBPEeXAeHUs KanaaMmu JOXAS,
rpaga, TBepAbIMM YacTULLAMU
aTMoChepHOU MblaIK;

OT NPOHUKHOBEHWS BHYTPb PacTeHUS
60/1e3HeTBOPHbIX OPraHN3MOB.
2.0cyLLecTBAAIOT CBA3b PACTEHUSA C
oKpy>atoulen cpeson (rasoobme,
BCACbIBaHMeE, BajgesleHne U.T.M.).
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1. KneTkum nx coegmnHeHbl
NJ0THO, 6€3 MeXKNEeTHNKOB;

2. KnetoyHble 060104KkM (YaLle
BCEro Hapy>XHble) 06bIYHO
YTO/ILLAIOTCA U
npeTepneBatoT Pas/nNyHble
BUA,ON3MEHEHMUS,
MHKPYCTUPYACb CybepunHomMm,
JIMITHUHOM, KYTUHOM,
MWHEpPaIbHbIMW CONSIMU, YTO
MOBbLILIAET MUX 3aLLUTHbIE
CBOMCTB3;

3. /AnacoobueHns c BHelwHeN
cpeaou obpasytoTcs
cneuunanbHble 0GOpPMAEHHbIE
CTPYKTYpbl B BUAE YCTbUL,
NN YeyeBUYeK.
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Yctbmya



Knaccndukaums MK

— [lepBuyHbIe BTopu4Hble TpeTnyHble

— SOnuaepma Kopka

— Pwu3sogepma

—  BenawmeH




Jnnaepma

KneTka Lutonnazma Hapo Bakyons MpoAonEHBI
(3I'I naepmMuc, INHAENME! naspes
(NapannentHo
KO>XWU Llla) ATMHHOH 0CH .

OPraHa, NoKpPLIToro
Aano INWIEAMOM)

B cocTtaB annaepmbl BXOAUT ong

HeCKO/1bKO MOPPONOrnYecKm AR X YeTbuue
Pa3/INYHbIX KNETOK: KETKM e~ XNOpONNECTH
OCHOBHbI€ KNETKU INUAEePMbl, \_ e
3aMblKatolme n noboyHble KneTka
KNETKW yCTbUL,, TPUXOMbI mwe

(BbIPOCTbI 3NUAEPMBI).

Hapy¥Haa KNeTdHaA CTeHKA KyTukyna




Knetkn annaepmbl 06b14HO NOKPbITbI TOHKOW NJI€HKOM -

Palisade
Parenchyma —

Spon
Pargnchgy%a —_

Cuticle



Puc. 2.4. KyruuusuposaHHas 000/104Ka (nonepeyHbi cpes):.
A — JINCT rBO3AMKH nepuctoit; b — credenn Cereus triangularis (ceM. KakTycoBbie); B —
crebenn Kleinia neriifolia (ceM. choxHouseTHbie); /| — KyTUKYAa; 2 — KYTHKYJSPHbIC
CAOH; 3 — UEAMIONO3HBIA CAOH HAPYXKHON CTEHKH KJIETOK

KyTukyna HeogHoOpoAHa B CBOEM
CTPOEHUM U MHOFOC/I0MHa.
KyTukynspHbie caou Hepeako
MPONMTaHbl BOCKOM, 3a/1eratowmm
B BUAE BKJIIOYEHWI N NPOC/IOEK.
OTnoXeHWs BOCKA Ha MOBEPXHOCTM
KYTUKY/bl pa3HO06pasHbl M umetoT
BUA:

a) MeJIKNX 3epeH, PacrnoIOXeHHbIX

PaBHOMEPHbIM C/10eM;

6) yewyek;

B) TOHKMX Majo4ex.




Y HacekoMmosigHbIX pacTteHMU us poaa Nepenthes
LiBETbl UMEIOT BUA YPHOUYEK UM KOJINaykoB. Mx
NOBEPXHOCTb USHYTPU NOKPbITa MeKUMMU
BOCKOBbIMU YelyNnKamu, 1erko oTAeNsoWnMnNCa
NP1 Ha)knMe N1anok HaceKOMbIX.




Y 3BKa/iunTa anuaepMa BbiNoOSIHAET
BOAO3anacarolyo PyHKLUIO

)

Marsh Sundberg Botanical Society of America



Lincronut — cBoeobpasHas
dopMa OTN0XEHUA B
KAeTo4YHou oboouKe
MUHEepa/ibHbIX Bew,ecTs. Y
PurKyca 3TO rpyLleBUAHbIN
WAN TPO34EeBUAHBIN BbIPOCT
BHYTPEHHEW YaCTu HapY>KHOM
CTEHKW KPYMHbIX KJIETOK
BHYTPEHHEro c/104
TPEXC/IOUHOWN 3NNAEPMbI,
MHKPYCTUPOBAHHbIM
KapboHaTOM Kanbumsa u
A,BYOKUCbIO KPEMHMUS.
Linctonntbl pazHom Gpopmbl
BCTPEYalOTCSA B INnAepMe
JIMCTbEB Y NpeACTaBUTENEN
cemMencTB BypayHMKOBBIX,
TYTOBbIX, KPAaNUBHbIX U AP.




YcTbuue

Kaxgoe ycTbuLe CoOCTOUT .
13 Napbl 3aMbIKAKOLLMX ’ k)
KNETOK W YCTbUYHOW LLenu, e N
KOTOpas NnpeAcTaBsAeT Ty ey
COb0OWN MEXKNETHUK.
3aMbIKatoLWmMe KNeTkm
OT/INYALOTCA OT
OKPY>XKAIOLLMX UX 0BbIYHBIX e o T
3NNAepPManbHbIX KJeTOK i v

csoeun dopmou n P e ey g st ek i Corbupe ot

HO); B — KOXMia co crebasi uepeyca (CeM. Kakrycoswie); / — coOCTBEHHO aruaep

Haﬂl/l‘—ll/lel\/l XflO OnnaCTOB MAIbHbIE KJICTKH; 2 JAMBIKAIOLIME KJICTKH yCThMla; J YCTHHYHAA 11EAb; 4
p " BO3AYXOHOCHAS MONAOCTh. 5 KJICTKH XJ0pOhHIIIOHOCHON NapeHXuMbl; @ KVTHKY
1a; 0 KYTHKYJISIDHBIH ClIOM 000104Ka ¢ CyOepHHOM M BOCKOM; 6 HeIo

JJO3HBIN CIIOM CTCHKH, LHHUTOIUIA3Ma, o ANPO C AAPLILIKOM, € J1OPOITIACThI






Mo6ouHble kneTkn PyHKLMOHANIbHO TECHO CBA3aHbl C 3aMbIKalOWMUMN U

COCTAB/IAIOT BMeCTe YCTbMUUYHbIM annapar (Y.A) .

L&

AHOMOLMTHBIN Y.A. AvaunTtHoi Y.A. SHUMKAOUUTHDbIN Y.A.

A SN

MapaunTHbIN Y.A. AHU30OUUTHBbIN Y.A. TeTpauuTHbIN Y.A.




PackpbiBaHMe 1 3aKpbIBaHME YCTbUL, MPEACTABASET YPE3BbIYAMHO BAXXHOE AB/IEHNE B
XWN3HM pacTeHUM. OCHOBHbIM GaKTOPOM 34,eCh IBASETCA M3MEHEHME Typropa
(OCMOTMYECKOr 0 AABAEHNS) BHYTPM 3aMbIKAIOLLMX KJETOK.
PackpbIBaHUIO yCTbUL, KPOME TOrO, CNOCOHBCTBYET HEPABHOMEPHO YTOJILLEHHbIE
060/104KM 3aMbIKAIOLWMX KNETOK. BHYTpeHHME CTEHKKN, OKAaUMASIOLWMNE YCTbUYHYIO
wenb, bonee ToNCTble, YEM HAPYXKHbIE. [103TOMY NPY NOBbLILEHUM AABAEHUSA B
3aMbIKAOLMX KJETKAX HAPY>XHble CTEHKU M3rMbatoTCs CUIbHEE U YCTbUYHASA LWE/b
MPUOTKPbIBAETCA.

N3MeHeHMe TypropHOro AaB/ieHMs B 3aMbIKAIOLLMX K/1eTKax 06yCn0BAEHO
N3MEHEHWNEM B HUX KOHL,EHTPAL,MM MOHOB Kaaus.




Y 60/1blIMHCTBA pacTEHMM YCTbULLA PACcNO1araloTcsl Ha HUKHEN
CTOPOHE /INCTA.

Cuticle

Palisade
Parenchyma —

Spon
Pargnchgy%a —_

Cuticle



'PUXOMbI NN BOJTOCKU
(rpey. TpUXOC - BOJIOCOK).

Tpl/IXOMbI — BbIPOCTbI 2NN 4€PMaJIbHbIX
KJAETOK B BUAE Manmsjja, BOJIOCKOB U YellyeKk.




Tpuxombl
KpotoLme n kenesncTble.

Marsh Sundberg
Botanical Society of America

H

Puc. 102. Kpotowue tpuxomsi (o A. Keprepy don Mapuaayny, 1903):

A— lLlC’l‘HIlMC"I'blCl b — T-obpastibie (Manbnuruesu); B wismimncrbie: [ — KaHC.IS0pOBUAHbBIC, [ —
JAyaucToic; £ - wnToBMAHbIC; X ~ 3Be3guaTiie; 3 — nyukosuanbie; 4 — AsypasueibHbic




DMepreHubl — BbIpOCTbl HA NOBEPXHOCTU cTebael U INCTbEB, B
Pa3BUTUM KOTOPbIX YYACTBYIOT KJI€TKM He TOJIbKO 3NUAEpPMbl,
HO U rny6>ke pacno/sIoKeHHbIX TKaHeMu.

W

W




Pusoaepma (3nnbnema)

el A Puc. 110. Pusosepma (110 b. Kaycemanny, 1963):

‘k' A — M0.1010i KOpHEBOH BOJIOCOK: b, B — pa3BuUTHE KOPHCBLIX BOJOCKOB; /[ — uddepcHimnanus

Tpux001acToB U aTpuxobilactos B pusoiepme; A, £ — auddepeHuimanvs rpuxo61acToB u atpuxobna-

CTOB M KOPHEBBIX BO.IOCKOB; XK — I'PYIIOBOC PACIIOI0KCHHUE KOPHEBbIX BO.IOCKOB; / — aTpuXobitacT;
2 — KOPHCBO# BoocoK; J — tpuxodaact; 4 — sipo



BenameH (o1 nat velo - nOKpoB) — MHOrocn0uHas, cepebpucrto-benas
NOBEPXHOCTHAA TKaHb BO34YLUHbIX MPUAATOYHbIX KOPHEW SNNPUTOB,

COCTOSALLAS U3 MEPTBbIX KN€TOK CO CMMPAIbHbIMU UAN CETYATLIMM
YTO/ILLLEHNAMMW C BHYTPEHHMX CTOPOH 060104eK.

Drymoglossum piloselloides,

Phalaenopsis heideperle
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Puc. 111. Tuanoaepma charnyma (Sphagnum sp.) (A) 1 BeaMCH OpXHIEH
(Dendrobium sp.) (b) v cobpainn KpynHOUBCTKOBOM (Sobralia macrantha) (B)
(no T.Maiincke, 1894; I'.don T'yrrenbepry, 1963; A.E. Bacuabesy v ap., 1978):
I -— nenavien; 2 — ruaioaepma; 3 — Kpokoutas KAeTKa; 4 — OTBCPCTUS B CTCHKAX; 5 KOPTHKAIb- BO3AYL|_] Hbl [\/’| KopeH b OpXMAeM

Hasi 1apcHXMMA; 6 -- MpoINyCKHas KAeTKa; 7 — cKicpojgepma; & — 3K30/1epva



[lepnaepma —

BHA A

BTOPMYHAsN MOKPO
TKAHb.

Pith
Primary xylem
Vascular cambium
Primary phloem

Epidermis

Hayano obpasoBaHuio nepraepmel
knagetca GopMmMpoBaHMEM BTOPUYHOM
NnatepanbHON MepucTeMbl - TPoHKOBOro
Kambusa nnn pennoreHa.

Ha nonepeyHom cpe3e opraHa ¢ensoreH
BbIMNAAUT B BUAE KO/bLA NJAOTHO
COMKHYTbIX TOHKOCTEHHbIX K/IeTOK,
MMeoLMX, KaK NPaBUaI0, MPAMOYTO/ibHble
oyepTaHUS.

Primary xylem
Secondary xylem
Vascular cambium
Secondary phloem
Primary phloem

Secondary xylem
(2 years growth)
Vascular cambium

Secondary phloem
Bark-{ cork cambium
Cork




[lepyuagepma — BTOpUUYHasA NOKpPOBHas

NMOMEPEYHbIN CPE3 KOPbl U OBPA3OBAHUE MPOBKU

Kytukyna
(cnoit xuposoro
BelecTBa)

Inupgepma
(HapyHblil cnoi
Knetok)

Mpobka MpobkoBbiit Kopa
Kambum
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PennoreH paboTaeT Ha ABe CTOPOHbI. Hapy>y OH OTKAaAbIBaeT c1ou Npobkm (nam
dennemy), a BHyTPb OpPraHa - XXMBYH NaPEHXUMHYIO TKaHb - eNiofepmy.
KneTtkm npobku (pennemol) 0bpasytoT NnpaBu/ibHbIE paAuabHble pagbl HAj
NMPOU3BOAALMMM X KIETKaMU hennoreHa.



Kopka Hapy»Has YyacTb Kopbl
MHOI0JIETHMX CTBOJIOB,
BETBEWN N KOPHEW, COCTOSAL,an
M3 OMEepPTBEBLUMNX Y4ACTKOB
nepBMYHOU KOPbI U
BTOPUYHOMU P103MB,
pa3zesieHHbIX Nepuaepmamu,
obpazyembiMu
A,EeATENbHOCTBIO
HEeOAHOKPATHO
3aK/1aZblBaeMbIx B rnybuHe
KOpbl GeN10reHoB.
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YewynuyaTtana Kopka

npobkaosoro ayba

AYB NMPOBKOBbLIN NMPOBKA AYBA




3eMAAHNYHUK MeH3uca

Bepesa bymaxHas

Kopka

3awumiaeT gepeBo oT
neperpesa,
ncnapeHus BoApbl,
BbIMep3aHus,
CO/IHEYHbIX OXOroB,
noBpeXAeHus
BpeaAuTensMu.
MNepudepunueckne

g C/10M KOpKU ONaAaioT,

W BMecTe C HUMMU
pacTeHue
ocBoboxaaetcs oT
HaKOMUBLLUUXCA C
TeyeHMeM BpeMeHMU
BpeAHbIX NPOAYKTOB
MeTabosmsma



Pa3sHoo6bpasue MK




V¥V To3pHen 0CeHbIO N 3MUMOW MeJHO-KPacHble V¥V MHorue Bugbl 3BKanuntoB cOpacbiBaloT V¥ CrBon ctapow cocHbl exxoBow (Pinus echi-
CTBOJbI U BETKW CNMBbI MenKkonunbyaTon (Prunus CTapyo KOpY A/IMHHBIMW NEHTamK, NPUYyanneo nata) NOKPbIT MHOrOYNCNEHHBbIMW NIACTUHAMMN
serrula) npeacTaloT BO BCeW CBOEN Kpace. 06BMBaOLMMK CTBONbI lePEBbLEB. KOpbl, pazaeneHHbiMun rnyboknmmn 6opo3gamm.




Cnacubo 3a BHUMaHme!

Kakue ectb BONpochbi?




