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BBEAEHWE

Hpennaraemaﬂ BHUMAaHMIO YMTATE/IE KHUTa ABAETCSA NpoOAOIKEHHEM
yuebHuka «Mopdonorusa M aHATOMUA BEreTaTMBHBIX OPIaHOB PaCTEHMIT»
W COOEPXUT MaTepuaiibl BTDPDI?I YacTu Kypca KPESHOOGPHBHE JKMBOTO: BbIC-
HIMe pacTeHnA», KOTUphlﬁ YUTACTCA aBTOPOM JIJ1A CTYAEHTOB 6aKanaBpma'ra
Guonoruveckoro (akynwvrera CII6I'Y. B aToit yacTy yyeGHMKa pacCMOTPEHO
pasMHOXKEHUE COCYAUCTBIX pacTeHuit. [JanHas rpyIa BKII0YaeT B ce64 BbiC-
e Croposbie (pMHMEBUIHDIE, ICHIOTOBNUIHEIE, M/IAYHOBUIHbIE, XBOLIE-
BUJIHbBIE, NATIOPOTHUKOBUIHBIE) M CeMeHHBIe (rooceMeHHbIe, MOKPbITOCE-
MeHHble) pacrenns. [Toj pasMHOXKeHeM MbI OyIeM IIOHMMaTh 06pas3opanue
NpefCTaBUTENAMY BUJIa HOBBIX 0co0eif, COXpaHAIOUMX BupocTelMnInbIe
YepThl CTPYKTYPHO-(YHKIMOHANLHOM opraHusauuu. brarogapa pasmto-
FKEHUIO MPOUCXOAUT YBEIWYEHME YHMCIa ocobeii BUa 1 UX pacce/IeHme,

Bcem cocynucThIM pacTeHUAM CBOMCTBEH OJMHAKOBBLIA JKMUSHEHHBIN
LMKJI, WIA LMK BOCIIPOM3BEAEHNA, B KOTOPOM YepenyloTcs ase dassl —
ramonpnas (rannodasa) n gunnonguas (ammnodasa) (pucyrok). Ilepexon
U3 AUIIO- B rannodasy NpOMCXORUT Npu 06Pa3OBAHUM B Pe3ynbTaTe Meii-
03a ramIOUAHBIX Crop (OT. Tpey. spora — CesiHue, NOCeB, CeMA), UM Meito-
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Tannodasa 06osuaMena HA CXEME OpMHAp-
HBIM, IMTIO(A3a — TBOIHBIM MOAMEPKNBAHUEM.




A.A. lMaymos. PasmHoMeHe pacTeHuit

Cnop; nepexoqn M3 ramnzio- p ,]11-‘[1'1]10(1)33}’ CONPOBOXKMAETCA CIMAHWEM ramMer
¢ 06pasoBaHyueM ANIIONHON 3UTOTHL. B X0/ie )KUSHEHHOTO IMKIIa U3 CIOPbI
pasBUBAETCA TANIOUAHDLI 2amemodum (0T rpey. gamelé — xena, gametés —
Myx u phyton — pactenue). OH NPOAYLUPYET ONOBbIE K/NETKY — TaMeTH,
NO3TOMY raMeTO(UT YACTO HA3BIBAIOT MONOBBIM TIOKO/IeHueM. V3 3UroThl,
B CBOIO OYepe[ib, PA3BUBACTCA AMIVIONANDLIHA crnopodum. OH He nmeeT no-
JIOBBIX OPI'aHOB M MPOAYLMPYeT He raMeTsl, a cnopbl. COOTBETCTBEHHO CII0-
poduUT nomy4nn HaspaHne 6eCONOro NOKONEHU.

¥ Bcex cocyamcTDIX pacTenuii CHopoduT FOMUHMPYET B )KUSHEHHOM LH-
Kre. OH CTPYKTYpHO CloXKHee rametodmTa 1 KpyrHee ero. Criopodursr —
ATO OKpYy:KawUiue Hac IIPUBBIYHbBIC pacrecHuA — NepeBbA, KYCTAapHUKH, Tpa-
Bbl. Tem He MeHee raMeTO(UTHI BBICIINX CHIOPOBbIX PACTEHMIT TAKXKE AB/SA-
HOTCH csoﬁonHD}KﬂB}’W,HMH OpraHu3MaMi. YBelndyeHye ux 4ucia B npupone
HaNpAMYIO 3aBUCHUT OT KOIMYECTBA MPOUIBOAMMBIX criopodwmramu criop. ITo
OKOHYaHMM MNOIOBOTO MpOollecca Ha raMeTo(uTax M NepBOHAYA/IbHO 3a MX
CYET HAYMHAIOT PasBMBATLCA HOBble CrIopoduTsl. COOTBETCTBEHHO pacce-
JICHUE W YUC/IEHHOCTD He TO/IBKO raMeTO(UTOB, HO M CIIOPOQUTOB KOppenu-
PYET CO CNIOPOHOILIEHMEM.

B ornvume OT BRICIIMX CMOPOBBIX, raMeTO(GUTH CEMEHHBIX PacTeHMit
CMJILHO peflyl{upoBaHbl. BO3HMKIINE B pe3y/bTaTe Meii03a CIOPBL M PasBu-
BAIOLMECA M3 HUX XKEHCKHE TaMeTO(HUTHI He MOKMAAIOT Te/la MaTEPUHCKOTO
cnopoduta, rae nporekaer Bea ramiodasa M HAYAMbHBIE STanbl AUnIopa-
361 — (POPMMPOBAHME 3APOJbIIIEN OUEPHUX cnopoputos. B pesynnrare
9TUX MPOLECCOB pa3BuBaioTCs cemena. CeMst — CTPYKTypHOe 06pasoBatine,
cofieprkaliee 3a4aTOK CIOPOPUTA U YaCTO ClIeLMAM3UPOBAHHYIO 3aMacao-
ULYI0 TKaHb, KOTOPblE 3AK/TIOYEHBI B S2IMIIAIONIYIO X CEMEHHYIO KOXKYPY.
Ot cemennO¥ NPORYKTUBHOCTH PaCTERMI1 3aBUCUT KONMMYECTBO HOBBIX CIIO-
poguTos.

Passurie fouepHux 0cobeit MOXET NPOMCXOAUTD TaKxke U3 dparmen-
TOB, OT/IE/IMBIIMXCA OT BET€TaTUBHOTO Te/la KaK CIIOPOMUTOB, TaK 1 cBobof-
HO JKUBYIIMX raMeTodHUTOB.

Wrak, B npoyeccax pasMHOXEHMS M PACCENEHNs COCYMCTBIX pacrenmit
MOTYT Y4acTBOBATh CIIOPbI, CEMEHA, YaCT! BErETaTUBHOIO TE/IA, U3 KOTOPHIX
PA3BUBAIOTCA HOBbIE OPraHM3Mbl. B COOTBETCTBUM € 9TUM PasnMyaIOT Cre-
JAyIol[Me CrIOcO6bl PaSMHOMXKEHUS: CIOPAMM, CEMEHAMM, BEreTaTHBHOE,

Ilepeiiném K ux paccMoTpenmio.

Fnaga 1

PA3MHO>KEHWE PACTEHUIA CMTOPAMU

PasMHOXeHMe criopaMy, WiM 6ecrnonoe pasMHOXEHWE CBOMCTBEHHO
BBICIINM CIIOPOBBIM pacTeHuAM. KOTia-T0 ¥X OTHOCM/IN K TaitHOOPaIHBIM,
WK TAfHOL[BETKOBbIM PACTEHMsM M IIO/IATAJIM, YTO OHM 06/1aaloT LBETKA-
MM ¥ CEMeHaMM, KOTOpbIE, OfHAKO, He BUAMMBI 1A I71asa. Tak, 3a 1BETKM
HEKOTOPBIE aBTOPbI IPUHUMANY COPYCHL, 3a I/IOBI — CIOPAHTUM, A 33 Ce-
MeHa — criopsl. [l1acTiuHYaThIe raMeTO(PUTH MANOPOTHUKOB CYMTATIN CEMA-
JOSIMYU Pa3BUBAIOLINXCA M3 TAaKMX ceMAH npopocTkos. Curyaiusa Havana
MeHAThCA B neppoit monosyuHe XIX Bexa, a K cepefiuue Beka OblT ONMCcaH
IMKJI BOCIIPOM3BEAEHMA NMATIOPOTHUKOB U JOKA3aHO HaNU4Me Y HUX OIIO-
poTBopenus Ha dase rametodura.

1.1. CNOPAHT I

Criopbi 06pasyTCa B MHOTOK/IETOYHbIX OpraHaX CHOPOGUTOB — CII0-
paurusax. COpaHTrMM Pa3HbiX BUJIOE PACTEHMIT PasnMyYaIoTCs MO THITY TIPO-
M3BOJVIMBIX CTIOP, XapaKTEPy PasBUTHA U CTPOEHMIO, TIONIOKEHNIO HA Tene
pacrenus. CriopaHruy, pasBUBAIOUIMECA U3 TPYIIIBI KNETOK, — 36CNOpai-
2uu O6BIYHO MMEIT MHOTOCOIHYIO cTeHKy (puc. 1.1, u-m). Cnopanruu,
PasBMBAKOLMECs U3 OJJHOI KIETKU, — AENMOCHOPAH2UY VIMEIOT OHOC/ION -
Hy10 cTeHKy (puc. 1.1, a-3). DBCrOpaHruMy CBOACTBEHHBI NICHNIOTOBM/IHbBIM,
XBOLEBUIHBIM, T/IAYHOBU/HBIM M YaCTH TTANOPOTHUKOBUAHBIX; /IENTOCIO-
PaHIUy — OCTAJbHBIM MANOPOTHUKOBMAHBIM. CTEHKA CTIOPaHIM 3a1yila-
€T €ro COAEPXKMMOE OT BHELIHMX BO3AEUCTBMM, B YACTHOCTM MCCYLIEHWA.
BHYTpEHHIO YacTh Pa3BUBAIOLIEIOCS CTIOPAHTNSA 3aHMMAET 06pA3osamens-
Hasl TKaHb, WK apxecnopuil (0T rpey. arche — nayano u cnopa). Hapyxubie
KAETKM apXecnopus, MOACTH/IAIONME CTEHKY cropaHrus, juddeperimpy-
10TCA B manemym (OT rpey. tapes — KOBED, MOKpPbIBao); mrybike nexaiyue
KIETKY MPeTepIIeBaloT MUTOTHYECKME [IE/IEHMs, TPUBOJisiLINE K 0OpasoBa-
HMIO MAaTePUHCKUX KIETOK CIOp — cnopoyumos. Kaxpiit ClopouuT npo-
M3BOJMT B pe3y/bTaTe Mejosa TeTpajy raryionjiHbix cnop. I[luranme pas-
BMBAIOLMXCSA CIIOPOLMTOB U CIIOP OCYIIeCTR/IAET TaneTym. Bokpyr Haxops-
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A.A.Maymoas. Paamuomenmne pactenui

Puc. 1.1. Crapuu PasBUTIA jenTo- (a-3) u SBcnopaHrus (t-m).
HCI — HHHLMAMNM CIOPAHIMEB, CT — CTEHKX CIIOPAHTHEB, TIT — TaNeTyM, apx —
APXEOCTOPHIA, TCN — TeTPasLl CHOP, cn — CIIOPBL.

IMXCA B CriopanTyy cnop Gopmupyercs 06010qKa — cnopodepma (0T rpey.
spora u derma — xosxa). OHa UMeeT cnoKHOe CTPOEHME U COCTOUT U3 BHY-
TPEHHETO CO — 3HOOCHOPUS, TOMOTOTUYHOTO 06ONOYKe KIETOK BBICLLINX
PacTeHmit, U HapYKHOTO ClIOA — IK30CNOPUS, CONEPIKALLETO TIABHBIM 06-
pasom criopononyienyt. Cnopononnerut — upesBbryaito cTofikoe BBICOKO-
MOZIEKYNAIPHOE BEIeCTBO, crocobHoe obecneunts, B YACTHOCTH, COXpaH-
HOCTL CIIOP B reO/IOrMYecKuX OT/IONKEHUAX B TEUEHME MHOMX ThICAYENeTHIA,
AIBMIACTCA NPORYKTOM OKUCTUTE/TBHOM TIO/IMMePH3aL T KapOTUHOMIIOB M X
a¢mpos. TTosepxrocts 9K3OCHOPNA Y pasHbiX BUAOB YaCTO CKYLITY pupo-
Bana. Hepenko umeercs ewg opna 6onee i menee BBIpaXKE€HHAA HONONHY-
Te/IbHasA 060I0YKa — nepucnopuid. On o6pasyeTcs B pesynsTate OT/IONKe-
HI Ha 9K30CTIOPUY NEPUIIIa3MO/MATIBHONM MAcChl, BO3HUKIes U3 KIETOK
TaneTyma. V xBomweit nepucnopuii mmddepenupyerca Ha yuHHbIE pac-
UIMPEHHDbIC Ha KOHLAX /IeHTbl — snamepet (ot rpey. elater — NPUBOAMTH
B ABVOKeHMe, noroHwmk) (puc. 1.2, a-8). CHavana 9/1aTepsl TYTO 3aKPYYeHb
BOKpyT criop. OHu 0YeHb rurpoCcKONmMYHb 1 110 MEpe MOACKIXaHNs PacKpy-
MBaKTCA. B pesynbrarte ycwnmsaercs nasnenye CIIOPOBOJT MACCHI HA CTEHKY
CTIOPaHIHA, YTO CIIOCOBCTBYET €ro BCKphiBaHMIO, OnaTeps! YHaCTRYIOT TaK-
K€ B pacnpoCTpaHeHuH Criop.

6

fnaga 1. PaaMHOMEHWE PacTeHMIA Criopamn

Puc. 1.2. PasnooGpasue criop. i
Criopst: a-8 — ¢ anatepamis; 2, d — TpuieTHbie (TpExyuesbie); & — MOHOMETHAS

(opmomyuepan).
T — NATEPLL, TP — TETPAAHLIC PYOLLL

Criopbl pasHbIX pacTeHMI1 pasnuyaoTcs (hopMoit, pazmepaMu, JETansAMm
crpoenns. VIx popma B 3HaUMTENBHOIM CTETIEHN 3a313cm OT PACIONOKEHNA
I/IOCKOCTEN fie/ieHus npu o6pasoBaHmny B Xofie Meiiosa TeTpaj (pv‘xc. 1.3).
Y Kkaxpoit Cnopbl MOXKHO BBIACIUTD NPOKCHMManbHbii (OT nar. proximus i
6nvoKaitimmit), 06paléHIbIL BHY TP TETPAALI HOMOC 1 HpOTHBPI‘I()}lO}KHhIH‘
eMy, HaXOAAUMICA Ha BHEMIHEH CTOPOHE CIoph, AUCTaNbHbIA TOMIoC (o1
nar. distalis — panbiiie OTCTOALIMI). Brnaropapsa >xéctkoctu aksocnopus
pacnaBlUyecs COpbl HEPEAKO B TOW MM MHOI MEPE COXPAHAKT Ty e (op-

u

Puc. 1.3, OcHoOBIbIE TUIIBI TTPaR CLIOP (4, 2, X)
1 PacHo/OKEHNE B HUX TPUIETHRIX (6, 8) ¥ MOHO-

nerubix (0, e, 3, 4) cHop.



A.A.laymos. Pa3mMHOXeHMe pacTeHuit

MY, 4TO M B COCTaBe TeTpajibl. [Tpy 5TOM Kaxkgas M3 HMX HECET HA POKCH-
MaZIbHO# CTOPOHE C/Ief| MPEXKHEl CBA3Y ¢ COCEHIMMM K/IETKAMM — TeTpaj-
HbLiT py6ell, HA KOTOPOM PacTONOXKeHa 11e/lb paspepsanus, unu anepmypa
(ot nar. aperture — orBepcrue). Terpapubiit py6er; MoXker GbiTh TPEXyye-
BBIM J OfLHO/NY4€BBIM (CM. puc. 1.2, 2-¢). CriopsI ¢ TpéxiyueBbiM TETPafHbIM
PY6LOM HasbIBAIOT MPEXTYHEBLIMU, WIN MPUNEMHBIMU, C O/{HO/Ty4€BBIM —
OOHOTLY eBbLMU, W MOHONEmHbMU. B TOM ClTydae, Koraa obpasoBanue K-
S0CIIOpUA MPOUCXOAUT NOC/IE PACTIafieHUA TETPAJbl Ha OTHE/IbHbIE KIETKM,
Crops! npuobpetaior Gonee MM MeHee BoIpaXeHHYIO cepuueckyio popmy.
Tun criop 06bruso Busocnenyduyen, Ho y HEKOTOPBIX BUJIOB JaXKE B OJJHOM
COPAHIUM OGHAPYKMBAIOTCA PASTMYHDIE CIIOPBL. ;

B npouecce sBomowmmm B OTAENBHBIX Ipylnax HeceMeHHbIX pacTesmin
BOSHWIIIM T€ WM MHbIE CTPYKTYPHbIE OCOGEHHOCTM, CHOCOBCTBYIOIIME
BCKpbIBaHUIO criopanrues. Hanbonmee nokasatenbHnl B 5TOM OTHOIEHMY
MHOTOYMC/IEHHbIE MaNlOPOTHUKM, B CTEHKE CIOPAHIMA KOTOPBIX MMeETCA
KoMbUo mexanudeckux Knemox. OHO MOXET Pacrionararhcsi No-pasHoMmy,
HO Halle 3aHMMAET BEPTUKanbHOE (1pofionbHoe) nonoxenne. Takoe KOAbIIO
UMEETCA, B YACTHOCTH, ¥ BMAOB IMTOBHNMKA. CTEHKA MX CHOPAHTHSA CIOXKEHa
ORHNM Crroem KNeTOK. 110 rpeGHIo cnopanrus, OT HOXKM {0 HOXKY, IPOXO-
AUT KOZbLO MEXaHMYECKUX KeTok. Ha TpeTh 0HO cocTouT U3 K/eTok ¢ oT-
HOCHTE/IBHO TOHKMMM 060/104YKaMu, 06pasyIoLMMU TAK HA3HIBAEMOEe yemve,
nnu cmomuil (0T rped. stoma — por), Ha 2/3 — U3 KNETOK C HEPaBHOMEPHO
yTonuénHbIMu obonoukamu (puc. 1.4, a, 6). Y nocneanux YTOJ/IEHBI BHY-

e

Puc. 1.4, Ciopaurmii muropHuka MYKCKOTO.

@—6 — BHEUTHUIT BUZ cnopaHTuA 1o (a, 6) 1 nocice (g) BCKPBIBAHUS; 2-¢ — KIICT-
Kit KOMbYa J10 (2), Bo spems (0) u mocne () pekpoipanus COpaHTMs.

KMK — KONIbUO MEXaHHUECKHUX KICTOK, YCT — YCThe, CIl — cnopa.

Inaaa 1. Pa3amHoMeHWe pacTeHWid cnopammn

TpeHine TAHTeHTa/bHble U [iBe pafuanbHble cTeHKU. OCTaNbHbIC CTCHKM,
B TOM YMC/Ie HAPY)KHBIe TAHTeHTaNbHbIE, OCTAOTCA TOHKMMU. T1o Mepe co-
3peBaHys CIIOPAHIHUS KJIETKY KO/bLA TEPAIOT BOAY M YMEHbIIAIOTCA B 06D-
éme. IIpu 3TOM TOHKMe HapyXXHbIe CTEHKM NPOorn0aiTci BHYTPb KO/MbLA,
a KOHIIBI YTOMIIEHHDBIX PajiMa/ibHbIX CTEHOK cTaArnBaioTcs (puc. 1.4, 2, 0).
B pesynbraTe ymMeHbIlaeTCs [UINHA BHEIIHE OKPYXKHOCTY KO/IbLA, CO3AAET-
ca 0onblIOE HATAKEHWE B 0O/IACTH €r0 YCThA, MPOMCXOAUT PASPBIB K/IETOK.
IToc/e 3TOro KO/bLO BHIBOPAUMBAETCA HAPYKY, A 3aTeM OBICTPO BhIIPAMIIA-
eTcsl, BBIOpackIBas Ciopbl U3 copanrus (puc. 1.4, 6, e).

CniopaHruy MOTYT: pasMelathcs no ofHomy (puc. 1.5, a); 6biTb cobpan-
HBIMM B IPYNIIBI — cOpycol (OT Tped. sorus — Ky4a), B KOTOPBIX OCTalOTCA
CBOBOAHBIMU; CPACTATHCS APYT C APYroM, obpasys cunanzuu (0T rped. syn —
BMeECTE ¥ gngeion — BMeCTUIMILE, COCYA).

Pue. 1.5. PaznuyHble BapMaHTbl PasMELICHUA CIIOPAHIUCB Y CIIOPOBLIX pac-
TCHMM,

a — OJIMHOUHBL CIOPaHTHit HA cropodMIUIe IaYHA TOHUKILETO; 6~2 — COPYCHI
NANOPOTHUKOB HA HIDKHEH CTOPOHE CerMeHToB criopoTpo(oMINos ¥ MHTOBHMKA
(6), umaren (8) M HA CHIOPOHOCHOM CerMeHTe MUCTA Y THpconTepuca (2); & — npo-
JOMbHBI CPE3 COPYCA IWMTOBHUKA; €, Jt — BHEWHMI BUA (¢) M Ipono/bHbIE cpes ()
cOpyca TUPCONTEPUCA; 3 — COPYCHI LIMATEM HA PASHBIX CTAJIMAX PASBUTHSA; U — BHCIL-
HUI BIJ| CHHAHTUER MICMOTA; K — TONEPEHbIi CPe3 CHHAHTHA.

CH — CMHAUTMIA, CI' — CHOPANTHI, CIl — CIOPSL, /1 — MUCTOBAA MIACTHHKA, T —
T/IALCHTA, MH — HHAYSHIT, Cp — COPYCHI.



A. A.llaymos. PasMHOXeHWe pacTeHuit

[nasa 1. PasmHoxeHWe pacTeHrin cnopamu

Copycpl cBOMCTBEHHBI GO/BIIOMY YHCITY NATOPOTHUKOB. ¥ XOpOuIo n3-
BECTHOTO JIECHOTO MANOPOTHNKA IUTOBHUKA MY’KCKOTO OHM PasMeljaloTcs
Ha HWKHEeN CTOpOHe MUCTheB (puc. 1.5, 6). Kaxxabli copyc cocTouT us na-
YeHmvl — BBLIPOCTA IMCTOBOM NNIACTUHKM, HA KOTOPOM HAXONATCA CHMIA-
lnue Ha HOXKax criopanruy (puc. 1.5, ). B cBoeit BepxHeit yacTy miauenTa
paspacTaeTca B HOKpuléanvye, unv uxoysuil (ot nar. indusium — >xenckas
BEPXHAA TYHNKA), KOTOPbLI BHINONHAET 3auuTHY0 GyHKIMIO. CylecTsyIoT
¥ MHbIE BAPUAHTBI CTPOEHUS COPycoB (puc. 1.5, 6, 2, e-3). Hpysun, kak npa-
BUJIO, XapaKTEPHBI [IA COPYCOB, CIIOPAHI MM KOTOPBIX CO3PEBAOT HE OHO-
ppeMerHo. [Ipu 910M NOBbIIAETCA BEPOATHOCTD TOTO, YTO TIPU BBICHINA-
HUYM U3 CHIOPAHTHMEB XOTA Gbl YaCTh CHOP OKAKETCA B GIATONPUATHBIX IS
PacnpoCcTpaHeHuA U pasBuTus ycnosuax. OgHaKko Takoe passuTHe AUTCS
AOMbUIE M, COOTBETCTBEHHO, COPYC HYXKAAETCA B /Y4l 3aluTe, 4€M Py
6onee 6bICTPOM OIHOBPEMEHHOM PAa3BUTUM CIOPAHTHEB.

B kavecTBe nmpumMepa pacTeHuit ¢ CMHAHTMAMM HA30BEM POJibl ICUIOTO-
BUJJHBIX — TMESHUIITEPHC U ICHIOT. Y BUJIOB MEPBOrO Pojja CMHAHTUM 06pa-
0BaHbI IBYMs CPOCIIMMUCSA MeXTy CO60 CIOPAHTMAMY, Y BTOPOTO — Tpe-
M (puc. 1.5, u, ). OHM CBOMCTBEHHDI TAK>Ke HEKOTOPHIM [AMIOPOTHUKAM.

Criopasruy 1 ux cO6panyA 3aHMMAIOT PasHOE NONOKEHNe Ha PacTeHN-
AX. Y PUHMEBM/IHBIX OHM HAXORM/IMCh HA BepXyMKax TenoMoB. [Iia HbiHe
JKUBYIUX BBICIIMX CIIOPOBBIX PACTEHUi XapaKTEPHO UX PacONOKeHue
B Masyxe /INCTa, Ha BepxHelt (puc. 1.5, @) wmm nuxnedt (puc. 1.5, 6, 8) cropo-
He TITACTMHKY, N0 €€ KPalo. JICThA, Ha KOTOPbIX PasBUBAIOTCA CIOPAHTHIH,
6bu1v Hassawbl cnopogunnamu (puc. 1.6, a), He HecylMe WX M BHINIOMHAIO-
Lpe aCCUMUIALMOHHYI0 QYHKUMIO — mpododunnamu (ot Tpey. trophe —
nuwa, nuranue u phyllon — nucr) (puc. 1.6, 6). B ciyyasx BrIpaskeHHOI
CHELMANNIALNN ATU TUIIBL IMCTHEB PE3KO Pas/AIMYalOTCa pasMepaMu 1 Gpop-
MO¥1. BO3MOKHDI, OHAKO, 1 MHbIE BAPMAHTHL. TaK, y OffHUX NaOPOTHUKOB
JMCTBA PasAeNeHbl Ha BereTaTMBHbIE M CMOPOHOCHDBIE cerMeHTs (puc. 1.6,
6), Y BPYTUX CIOPAHIMM PAaSMEIIAIOTCA HA OBBIYHbIX doTocuHTE3UpYIOIUX
mctbax (puc. 1.6, ¢). Cosmemaromye ACCUMUIALIMOHHYIO U CIIOPOHOCHYIO
(yHKUMIO CTBA MHOT/IA HASBIBAIOT CHOPOMPOBOPUANAMU.

Criopogunnst MOryT 6b1Th CO6paHbL B K00CKU UAN Crpobunst (0T rpev.
strobilos — cocHOBaA WM enoBas UMLIKA). Ilocneanue cBoiCTBEHHBI,
B 4aCTHOCTH, BUAM poja nnayH. VIx cTpo6Guisl coOCTOAT U3 ocH ¢ cusisim-
MM Ha HEWl YelyeBUEHBIMMU MCTHAMY, HECYIMMY HA BEPXHE CTOPOHE WiN
B [1agyxe OAMHOYHbIE criopanruu (puc. 1.6, 0; 1.5, a). ViHaye ycTpoenst crpo-
6unbt y xBoweit (puc. 1.6, e-u). VIx ciopodmiisl, Tak HasbiBaeMbie cnopau-
auoopu (01 Tpey. spora —, angeion — cocyn u phoros — HEeCYIMiT), UMEIOT
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Puc. 1.6. CiopoHOCHBIE TUCTHL.

a, 6 — criopo- () 1 rpodhodun (6) cTpaycHuKa OGHKHOBEHHOTO; 6, 2 — CHOPO-
Tpododunin yxosH1Ka 06BIKHOBEHHOIO (8) U anTpoduyMa NOIOPOKHMKOBOIO (2);
d-si¢ — cTpobunbt mwayna () u xoma (e, %); 3, 4 — cuopanrnodopo.

Hacru nmucta: pun — depruibias, cun — crepuabHas; ¢6 — cTpoduI; cp — co-
PYCBI; €T — CIIOPAHTHM,

BUJ| CMIAIIMX HA HOXKKAX OObIYHO MECTUYTOMBHBIX UIUTKOB, HECYUMX Ha
BHYTpeHHeH, 00pal€nHoil kK ocu cTpobuma cropone cropanruu (puc. 1.6,
3, u). llepBoHaYaIbHO WMTKYM TIOTHO COMKHYTHI (puc. 1.6, e). 910 obecre-
YMBAET 3AMTY GopmupyiomuMcs ciopanruam. [Ipy co3peBanuy cnop ochb
CTPO6M/Ia BHITATMBAETCS M LUNTKM paspeuralorcs (puc. 1.6, ). Heobxommumo
OTMETUTD, YTO BONPOC O NPUPOJE CHOPAHTMOMOPOB OCTAETCH OTKPBITHIM.

CyuiecTByioT pasHble B3IALbI HA POUCXOXKIEHNE CTIOPAHTIER Y BbIC-
X pacrennit. COrfacHO OfHOM M3 TMIOTE3 TPEKM BBICIUIMX PACTEHMi
HEC/IM MHOrOYMC/IEHHbIE OJHOK/ETOYHbIE CIIOPAHIUM, NPOAYLMPOBABIINE
TeTpajbl cnop. B npouecce CTaHOBCHUA BEreTATMBHOTO Tea PUHUEBUJ-
HBIX CIIOPOreHHbIe K/IeTKM AKKYMYNMPOBA/INCh Ha BEPXYLIKAX TE/IOMOB, Pac-
NoJyrarasch B MX KOpe NoJ, 3auuToi arjepmol (puc. 1.7).

Bcé pasroobpasue B pacnonoseHun CriopaHrues y BHICIIMX COCYAMCTHIX
PacTeHMit MOXXHO BBIBECTH, 11O MHEHMIO 3HAYMTENLHOTO YMC/IA UCC/IETOBaTe-
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A.A.laymos, PasmHoxeHue pacTeHuii

Puc. 1.7. Hpoucxosnenne TEPMMHA/IBHBIX CIIOPAaHTHER U3 JMCKPETHBIX Of-
HOKIETOYHBIX CIIOPAHIMEB MPENKOB BBICLUMX pacTeHuii,
Cropaurum: 0cr — OJ[HOK/Ie TOYHELE, TET — TePMUHAJILHBIE,

JIelt, U3 MX TEPMUHAJIBHOTO TIONIOXKEHMS Ha TEMOMAX punMeBuanbix. CornacHo
TENIOMHOI TEOPUU NOABNEHIMIO TPOGOPUIIOB y 66mp1tIet yacTu, a BO3MOKHO
Y BCEX COCY/IMCTRIX pacTeRMiA, NPe/jIIECTBOBA/IO llepeBepIIMHIBAHUE CTEPUTH-
HBIX TenomoB. Kaxbiit pas ojmu 13 BosHyKalommx npyu BEPXYILIEYHOM BeT-
BJIEHMM TE/IOMOB NOMTyYas 6o/iee MOLHOE Pa3BUTHe, YeM Apyroii. PesynbraTom
3TOro CTano 06pasoBanme MOPGONOTNIECKH BBIPAKEHHO UAMpYIOLLE OcH,
Ha KOTOPOJi PaCiioNaranych BEPXyeyHo PasBeTBIEHHbIE «GOKOBbIE» TE/IOMBL.
CanTaeTcs, YTO TENOMHBIE TUCTHA BOSHUKNM U3 TAKNX GOKOBBIX IpyImn Teno-
MOB B PE3y/IbTaTe MIaHALMY — PAcrONOKeEHNs TENIOMOB KaXIO0M M3 HUX B of-
HOIi I/I0CKOCTH, UX TIOC/IERYIOWIErO YIIOWEHUS 1 cpacranmna. B pesynvrare
NePeYUCIIEHHDbIX, A TAIOKE psija
APYTUX, CXOJIHBIX C HUMY TIPO-
LeccoB U3 (PEPTUILHBIX TENO-
MOB BOSHUK/IM M CIIOPO(GUIbI
C PasHBIM [IONIOKEHMEM CIIO-
panrues (puc. 1.8).

Pyc. 1.8 Pamm mepexomnpix
(opMm oT TepMMHANLHOTO K HHbIM
BapUAHTAM PACTIONIONEHHUA CIIOpaH-
I'MCB Y CTIOPOBBIX pacTeHwuit.

Cragwn: a — BosuuxHOBEHMA
CTOPOGH/IIA € KPACBBIMI CHIOPAHTHA-
MU, 6 — NepeMelieHus CIOPaHTHeR Ha
HMKHIOW CTOpOIY crnopogwunra, ¢ —
CTAHOB/ICHUA NASYUIHOTO ¥ SIK(HID-
HOI'O PAaCIONOMKEHHU A CIIOPAHTUES, 2 —
BOSHHKHOBCHM CriopanTuodopa.

€ — CIIOPaHTHH, T —TeNOMLI,
¢ — cnopohuIL.
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[nasa 1. PaamHoxeHue pacTenuii cnopamu

Paznuuator paseno- u pasnocnopossie pacrenns. TleprBIM U3 HUX CBO
CTBEHHA usocnopuss (OT. rpey. isos — PaBHbIi, OMHAKOBBIN, MOROOHbI
¥ spora), WIn PaBHOCTIOPOBOCTD. B aTOoM ciiyuae Bce cnopsl, o6pasyempie
pacTeHueM, OJMHAKOBDI (U30cropbt). [I14 BTOPBIX XapaKTepHa 2emepocro-
pus (ot rpey. heteros — WHOIM, KPYroi U spora), UMK PasHOCIIOPOBOCTD —
06pasoBaHMe pacTeHueM IBYX BULOB CIIOP: MAKpo-, win mezacnop (0T rped.
makros, megas — 6onbuwoi) u muxpocnop (ot rpey. mikros — ManeHbKmit).
V3 uncna HpiHe KMBYIMX CHOPOBBIX COCYJUCTBIX PACTEHMI PasHOCIIOPO-
BLIMM HBAAKTCA BOJHBIE naﬂOpOTHHKH — MapCu/ieeBble, Ca/IbBMHMEBBIE
VI A30/UI0BbIE, 4 TaK)Ke CeJIArMHEN/IOBbIE U MOYIIHUKOBbBIE M3 [/TAYHOBU-
HBIX; PAaBHOCIIOPOBBIMY — BCE OCTa/IbHEIE PACTEHMA.

1.2. PABHOCIMOPOBbIE PACTEHUSA

KonuyecTso criop, nponsBoguMeix paBHOCTIOPOBBIM PacTeHMeM, OYeHb
BeNMKO. EAMHCTBEHHAn 0CO0Db IMTOBHMKA MM KOYE[BKHUKA — NATIOpPOT-
HHMKOB, PacTyuux B yMEPEeHHOI 30He, MOXKET MPOAYIMPOBATh OT 750 ThiC.
O 750 MJIH. CIIOP; APEBOBM/IHBIN TPOMMNYECKHMIT NANOPOTHNK IMATes — OT
600 mMnu. go 6 mipa. cnop. B otaensHo B3sATOM CIOPAaHrMy HACYMTHIBA-
I0TCA KECATKH, COTHU U TBICAYM CIIOP, Y HEKOTOPBIX Y)KOBHUKOBBIX — [0
15000 cnop.

CHopsl paBHOCHIOPOBBIX PACTEHMIT BBICLINAIOTCA U3 CIIOPAHTMA OOBIYHO
B OAHOK/IETOYHOM cocTosinum. Pexe Gopmuposanue rametodura Haumna-
ercs eme B criopanruu. ITocienee cBOMCTBEHHO, HANPUME, PAILY HANOPOT-
HVMKOB, B CTIOPAX KOTOPbIX cofiepkarca muddepenynpoBanHsie XA0poiia-
cTbl. Boichmaompmecs crnopbi pasHocaTca BeTpoM. VX xkusnecriocoOHOCTh
Y PasHbIX BUJOB He ofuHakoBa. Hepenko cnocoGHOCTH K mpopactanuio
yTpaunBaeTca B Te€YEHHE HECKONIbKMX HEJleNlb MM ke JiHeil. Y uacTu Bu-
AOB BLICHhINABIINECA CIIOPbL, HATIPOTHB, NEPEKMBAIOT COCTOAHME NOKOA. Tak,
Y pAlla I7TayHOB OHY NPOPACTAIOT MO 3em/iel yepes 3-8 neT noc/ie BhIchina-
HUA. 32 9TO BPeMs CIIOPBI MOCTENEHHO MOrPYXaKTCs B NOYBY ¢ AOKAEBON
W Tajlo0¥ BOJOI, B pesynpraTe IATENPHOCTH XKUBYIUINX B NOYBe GeCrosBo-
HOYHBIX )XMBOTHBIX i ZIp. BooOue e Xu3HeCcnocoGHOCTD Criop HEKOTOPBIX
PAacTeHMIt MOXeT COXpaHATLCA leCATHIeTUAMNU. Hanpumep, us nanopoTHu-
KOB y OFHOIO M3 BUJOB Ile//IeV ONMCAHO NpopacTaHue cnop yepes 50 net
XpaHeHus B repbapun, aciiennyma — 48 fer, nuroguyma — uyepes 27 yieT.

[Tpopactanue criop npoucXofuT NMpy GMarONPUATHBIX YCTIOBUAX. Emy
NpeALIEeCTBYeT uX Habyxanue 3a CuéT abcopbuposarHoi Bosl. [lockonbky
9K30CTIOPMI HE J/TACTUYEH, OH PaspLIBAETCA B 30HE ANEPTYPHBIX GOPO3L.
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A. A.llayrnoe. PasMHOMEHNe pacTeHunin

Puc. 1.9. Pasuble crajuu pasBuTHs rameTodura nanopor-
HUKA PUIMAOIITCPUCA HIMTOBH/IHOTO.

a, 6 — cniopsi io (a) 1 nocne (6) pasphira aksocnopys; 6-0 —
rameToduT Ha PaSHHIX CTAIMAX QOPMUPOBAHMW; ¢ — 3ABEPUIMB-
i passuTie raMeToduT.

anT — anepTypa, apil — APXErOHKANBHAA MONYINKY, p3 — PH-
30MIBL.

V3 criop pasBMBAIOTCSA FaMeTO(WTbL, MM 3APOCMKU, W MHAYE HPOMAnnuu
(oT rpey. pro — nepen, paHbuie u thallos — oTnpsick, BeTss) (puc. 1.9). 910
CAMOCTOATEMbHBIE OPTAHM3Mbl, KOTOPbIE PA3TMYAIOTCA BHEUIHUM obnukom,
croco60M MUTAHMA, [IPOAOIDKUTENLHOCTBIO XKM3HYU M JIP. O6WuM AnA HUX
ABNACTCA HA/MMUME TOJIOBBIX OPTaHOB — 2amemanzues (OT rped. gamete
u angeion — COCYJ), B KOTOPLIX B Pe3y/NbTaTe MUTOTUHECKIX neneHuit 06-
PasyIOTCA TaMeThl: CIEPMATO30UIbL U AltLieKeTKN. MyscKyie IONoBbIe Op-
ranst — anmepuduu (ot rpey. anthéros — UBETYINI) IPEACTABIAIOT COBOH
MelKOBUHbIe 06pasoBanus cepyuyeckoit Gopmbl. AHTEPUANH COCTONT
13 OJ{HOC/IONHOI CTEHKM M PACTIONOMKEHHBIX TIOJ, HeWl CrepMamo2eHHbIX Kne-
MoK, N3 KoTopsix hopmupylotcs cnepmamosoudst (puc. 1.10, a, 0).
JKencknit nonosoit opran — apxezonuti (ot rped. arché — Havano
W goné — POXIEHUe, MaTepuHcKas yrpoGa) umeer KonboBUiHYIO dop-
My M COCTOMT M3 PacluyMpeHHoro Opiouika M Y3KOW WefKu (puc. 1.10, 2,
0). Crenka apXeronus opHocnoiHas. B Opioiuke pacnomaraercs KpynHasd
siiyexnemia, B elike — OpwwHads M WielKosvle KaHanbyesvle KIACMKU.
Sitnexnerka u OpIOIIHAsA KaHa/bleBaA KIeTKa 00pasyloTcs npu AeneHun
o61eit [ HIX MATEPUHCKO K/IETKH, T. €. MMeIoT 00111ee NPONCXOXKIEHHE.
CornacHo Hauboree pacrnpocTpaHEHHON BEPCUM TAMETAHIMH BBHICIIMX
pACTEHMIT BOSHMK/IY M3 MHOTOK/IETOYHBIX TIONIOBBIX OPTaHOB BOJIOPOCHEH.
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lhaea 1. PasmHOMKeHWE PACTEHWIA CNIOpamMm

Puc. 1.10. FameTanruy nanopoTHUKA LIMTOBHMKA MYKCKOTO.

a, 6 — anrepui 1o (a) u nocne (6) BCKpeIBaHMS; @ — CIIEPMATOSOMIL; 2, 0 — apxe-
rouu# 10 (2) n nocne (9) BckpbIBanmsL

Knetku: okn — onepkynapHas, AKA — ARLEKTETKA, WK/ — WEHKOBbIE Kalla/iblie-
Bhie, Gk — GpIoNIHas KaHANbLEBas, CKI — CHEPMATOICHHBIC; €3 — CHEPMATO30M/IbL.

Y Tex, KaK nonaraioT, GpeprunbHeiMu Gpiu Bee kieTku. B xoze ocsoenus
pacTenmnAaMu CYUIM NpON30ILIna CTEPUINSALNA HAPYXKHOro C/IoA — oﬁpa-
30BaHMe CTEHKM, 3aluMIaouieil obpasylolmecs ramMernl OT BBICBIXAHWS
(puc. 1.11). Cymraercs TakKe, YTO y BOJOPOCIEBOrO MpPEAKa BICIMX pac-
TEHUI MYXXCKME M JKEHCKMEe FaMeTbl Ma/lo OT/INYasuCh APYT OT Apyra u Obi-
71 CHaGXKeHBI XXIyTHKaMu. Ycunenue nonosoii auddepenunanunm npuseno
K peskomy auMop¢dmamy ramer. BosHMK aHTepumuit ¢ MeNKMMM CriepMa-

Tosouamu. Manbie pasmepbl obecriednBany yBennueHne YMUCIA MONOBBIX
K/IeToK u obneryajgm ux ABU-

JKEHME B TOHKOI TIEHKE BOJIbI, dxn

YTO MOBLILIANO BEPOATHOCTH : 50, CT;:I
OOCTVDKEHUA UMUK SULIEK/IETOK. H e T
KonuyecTBo e >XeHCKMX ra- = o= =
MeT B TaMCTaHIMM, HANPOTHB, S
yMenpmazoc. B wactwoctn, 6 . 3
OpIOWIHAN 1 WIEHKOBbIE KaHa/lb-
b
CTKI
nmwas - CTKJ

Puc. 1.11. Tlpoucxomjenue au-
Tepupues (a—e) u apxerounes (0-3) e
pacTeH it U3 MHOTOK/IETOYHbIX I'aMe-
TAHIUECB BOOPOCTE.

Knerkw: dxn  —  deprmapube,
CTI/I — CTCPMIILHBIE,

——
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A. A.Taymos. Pa3mHOMEHUe pacTeHni

1ieBble KAeTKYU GbUIM KOTAA-TO raMeTaMy, HO MOJBEPI/CH CTEPUIU3ALNMU.
@epTUAbHOM B APXETOHMHM OCTANACH OJiHA K/IETKa, KOTOpas, JIMIITUBILUCD
JKTYTUKOB M yTPATUB TOABIDKHOCTD, OKa3a/1ach TOJ 3aIMTON CTEHKU apxe-
ronus. Ha GoHe pefyKLMOHHBIX IPOLECCOB B XKEHCKOM raMeTaHT MM NpOouc-
XOIM/IO yBENMYEHUE ANLEKNETKY, HAKOMICHNE B Hell 3alTacHbIX NUTATE/Ib-
HbIX BELeCTB.

ViTaK, BceM BBICIIMM PacTEHMAM CBONCTBEHHA 002aMUs — THII TIOIOBOTO
npomecca, npy KOTOPOM CIMBAIOLMECS FAMEThl PE3KO OT/INYAIOTCA 110 pas-
mepaM, Gopme ¥ MOBEEHHIO.

TamMeTO(UTH PEBHEHIIMX COCYAMCTHIX bl HEGOMBINMM PACTEHNA-
MM, BBICOTA KOTOPBIX, BUAMMO, He npesbiiiana 2 cM. OHM, KaK 1 criopodu-
Th1, 0671212/ TETTOMHBIM cTpoeHyeM. CylecTBYIOT pasHbie PEKOHCTPYKIMH
ux BHemHero obnuxa. CoIIacHO OJIHOM U3 HUX Y YacTy BUJIOB rameTodhu-
TH TIpeCTaB/IANM COOO HeOOnbIIME KYCTUKM (puc. 1.12, a). Bepxymku
CIaTaBIIMX UX TENMOMOB 3aBEPIIAIACD ONMIOALEBUHBIMM zamemanzuogo-
paMy — y4acTKaMiu ramMeTo(ura, HECYLIMMU NONIOBbIE OPraHbl. B nentpe
raMeTaHrnoQopoB Pacnonaraiuch apxeroHnHu, 1o nepubepun — anTepU-
g, Hapsity ¢ 060enonbIMU CYIIeCTBOBaN BUAbL C PAsleNIbHOMNOBIMA I~
meroduramu. VI3 Criop HEKOTOPbIX U3 HUX PAa3BUBATICD HeGonbiuue Knyod-
HeBUJHbIE 06Pa3oBaHNA — npomoKopmyl (OT rped. prolos — TIePBUYHbBIN,
TepBbIiL, COrmos — cTBOM, nober, Knybenéx). OT HUX OTPACTany TENIOMBI,
sapepuiaBlMecs mbo anrepuanodopamu, Mmoo apxerounodopamu. B re-

Puc. 1.12. PexoHCTpyKIMM raMcTo(QUTOB JIPEBHEHIMX COCYIH-
CTBIX PACTEHMIA

Tamerodurni: oGoenonsiit (@), Myxckoi (6), xenciuit (6).

T — Tenom, rd — rameranruodop, and — antepupnoop, app —
apxeronuodop, Mk — MPOTOKOPM, P3 — PHIOU/BL
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[nasa 1. PasmHoxeHWe pacTeHuit cnopamu

JIOMaxX ONMCaHa rafIoCTeNa, KCumema KoTopoii Grina cnosxena Tpaxey,
B ariepMe — yCThuLa. -
TameToduTh! COBpeMeHHbIX PaBHOCIIOPOBEIX PACTEHMIT PE3KO OT/IMYAIOT-
€Sl CBOMM OOIMKOM OT criopoduror. Vix MoxHO PpaspenuTh Ha gBe Gonpinue
IpynmeL Ileppas Bkmodaer B ceGst rameToGUTH, TIONHOCTBIO II el
Ha MukoTpodoe miranue (puc. 1.13). Oun BeNYT HOJ3eMHBI oﬁegas xmsmi
M MOT'YT OBITH HUTYATBIMIL, LM/MHApudeckiMu (epBeobpasHbivm), KiyGre-
AMCKOBIHBIMI 1 Ap. Tena Bcex rameToduros cman’o TnapeH-

o1 rpubor (puc. 1.13, m-u). Tak,

2
Puc. 1.13. Tlopsemubie ramerodutbt CHOPOBBIX PacTEHMIL.

a-2 — B X ;
HCUHMUI BUJL TaMeroduToB; 0, ¢ — ux (parmentTs; s — IPONONBHBI

M3H— :

s r;:nepe-n-fbre Cpesbl TaMeTopUTOB y IIayHa CIMOCHYTOrO (4, %), TIcHT0-
, t, €), HAIIOPOTHUKOR Y/KOBHUKA 00bIKHOREHHOIO (6, J) U rposnon

BHPIKIHCKOLO (8, 3). , i

aH — aH —
H TEPHANH, Ap — apXCrOHMY, TP — HapeHxuma ¢ ridavu rpu6os, ps —
PH30UABL, arP — aHTePUAHABHBL Tpeens. '
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A. A.lNaymoe. Pa3amMHOXKeHUe pacTeHun

y HCHIOTOBYMIHBIX OHM LMITMHIPUIECKIE, 00BIMHO OFMHOIKABL MM IBAXK /b
BEPXYILIEYHO pa3BeTBNEHHDIE, 10 18 MM B JUIMHY U 1,25 MM B iMamMeTpe, Io-
KPEITHIe MHOTOUMCIeHHBIMY pusonpamu (puc. 1.13, 2, e). Autepupyum u ap-
XEroHMM PACCEsIHbI 0 BCeil MOBepXHOCTH X Tena. Linmuupputieckue, cnabo
BeTBAIMECS TaMeTO(MUTDI, HAPACTAKOLINE B PE3yNbTaTe s TE/IbHOCTH BEPXY-
[LIeYHBIX MEPUCTEM, CBOIICTBEHHBI TAKIKE Py Y/KOBHUKOBBIX (puc. 1.13, 6, 9).
Mx pnuHa locTUraeT 6 cM, AuaMeTp — 1 mm. B 21011 rpyIime narnopoTHUKOB
BCTpeyalTcs raMeToduThl ¥ MHON (GOpMELL Y TPO3MOBHNKA BUP/DKIHCKOTO
OHU ANLEBUTHEIE, yunoménﬂo-xnyﬁﬂeannnme WY IUCKOBUHEBIE, [UIVHOMN 110
20 My (puc. 1.13, 8, 3). AHTepuMK PACTIONATAIOTCA HA BEPLIMHE MX rpebHs —
BLIPOCTA HA CIIMHHON CTOPOHE TaMeTodyTa, apXxeroHuy — 1o 6okam rpebHA
My Ha GPIOIIHOI CTOPOHE. Y T/IAYHOR NOA3EMHbIC rameToduTHI KITyOHEeBU -
Hble, WIMHApIYecKye 1 B GopMe KOpHenIojia MOPKOBH (puc. 1.13, a, x).
AHTEpUIMN M APXETOHMIA PA3BUBAIOTCA B €r0 BEPXHEH HacTiL. Y HekoTOpBIX
MANOPOTHMKOB raMeTOPUTEl MHOTOPAJHbIE HUTYATBIE, BEAYIINE TI0JI3EMHDII
o6pas sxuzun. TogseMuble MUKOTPOPHbIE raMeTOpUThl YaCTO JONTOBEYHDL.
Hanpumep, y niayHa OHVM XKUBYT 10 15 1 6onee met. Bospact yueppeoOpasHbIX
ramMeToduToB MOXeT mpesbuuarh 20 jier.

BTOPYIO IPYIIITY COCTAB/IAIOT HaseMHbIE TaMeTOPUTEL. D11 aBTOTPOQHBIE
opraHusMbl OBIBAIOT IJIACTMHYATOM, HUTEBUHOM, KOPOTKOUMIMHPUIE-
CKOI1, siteBUaHOM 1 onobHoi um Gopmsel. [1py HazeMHOM NPOpacTaHNN
CIIOp T/IayHa Pa3sBHBAIOTCA MONYIOTPY)KEHHDIE B IIOYBY MENKME rameTodu-
e iuamerpoM 1-5 MM (puc. 1.14, a). VIx HajiseMHas 4acThb HeCcéT MHOTO-
quC/ICHHbIE 3€/IéHbIe JIEHTOBU/IHbIE BBIPOCTHI, NIOTPYXKEHHOE OCHOBAHNE —
pusouapl. Y XBomeii rameTouTbl OGBIMHO COCTOAT U3 NORYUIKOBMAHOIO
Tema, TMPEeACTABIAIONEro cofoil CTeMomyncs 1o 3emre MHOTOCTIOUHYIO
acTMHKY guamerpom ot 0,1 fo 1, pexxe — 3 cm. Ha e€ BepxHei CTOpoHe
pasBMBarOTCA 3eéHble IIACTHHB! IMHON 1-4 MM, Ha HIDKHEN — PU30UIb]
(puc. 1.14, 6). Anrepumy HaXORATCA HA JIONACTAX, APXETOHMN — Ha CTEII0-
1Ieiics MIacTUHKe.

[aMeTodMTHl MHOTMX PABHOCHOPOBLIX MANOPOTHUKOB MMCIOT BUR
IIACTMHOK pasHoO# (opmbl, uame — cepauesnpuoin (puc. 1.14, 8).
CepmileBUHbIE TAMETOQUTHL AEMOHCTPUPYIOT AOP30OBEHTPANIbHOE CTPOE-
uve. Vix Teno mudepeHuyuporaHo Ha MHOTOCTOMHYIO yTOMLEHHYIO LieH-
TPA/IbHY K YacTh — QPXE2OHUATILHYIO nodyuiKy i WMpOKue, 06pasoBaHHbIE
ONHMM C/I0€M KJIETOK Kpoinbsi. B BbIEMKe MEXy NONACTAMU HAXOAUTCHA
anmuKajnbHas MepucTeMa. leHeparMBHbBIE OPraHbl M pU3OMALI 00BIYHO pac-
O/IOKEHB! Ha apXeTOHMA/IbHOM TOYIUKe ¢ HIDKHEN CTOPOHBI IIACTUHKM.
Y 4acTy TANOPOTHUKOB rameTo(uThl IEHTOBUAHOM (OpMBL. Mx poct ocy-
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Puc. 1.14. Hasemuble raMeTOQUTH CIIOPOBBIX PACTEHMIA.

TameToMUTbL: ¢ — IUlayHa 3aunBaeMoro; 6 — xpoia HONLIIOro; 8- — TIAMo-
POTHMKOB: 8 — CepPHIUEBITHBI IMTOBHMKA MYXKCKOLO, 2 — JIEHTOBHJHBIN THMEHO-
¢dunna Kypra, 0 — meHTOBMHBIA PUTIMONTEPUCA IMTOBUAHOLO; e-) — HUTEBM]L-
HLIE CXM3€M Ma/elbKoil () i TpuxoManeca fipyry6oro ().

P3 — PU3OMAEL, ap — apxeronuy, apd — apxeronnodop, apn — apxeronuan-
Han MOMYIIK, aH — aHTepuy, p — pusonpodop.

IIeCTBSAETCA B pesy/ibrare JICACHUA KIETOK Y3KOM MepUCTEMaTHYecKoi
30HBI, PACTIONIOXKEHHOI Ha KoHle mmactunku (puc. 1.14, 0). 3penvie rame-
TOGUTHL 3TOTO THIIA YacTO passersieHb! (puc. 1.14, 2). B ux cpeues yacru
BBIJIETISIETCS APXETrOHMAIbHAS TIOYIIKA, KOTOPAsA MOXKET OBITh MCKPETHON.
Kpbutbsl y OJHUX BUJIOB OJHOCIOlHBIE (IEHTOBU/HEIE raMeTO(uTsI), Y APY-
IMX HACUMTBIBAIOT HECKOMBKO COEB KIETOK (peMHeBM/IHbIE raMeTOQuThI).
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A.A.[Taymos. PasMHOMNeHWe pacTeHni

ApXeroHuy B TUITMYHOM CIy4ae PacIONIOKEHbl Ha apxeromjr.anbﬂoﬁ nopty-
LIIKe, AHTePUAMYN — 110 KPasAM IVIACTHHKY, HEPETY/IAPHO MO €€ MOBEPXHOCTH
VA PAAOM C NOAYLIKOi. PU30MABI COCPEOTOUECHDI HA KPasAX ramero(ura
/¥ BO3TIE TIOJLY KM,

Pagy nanopOTHUKOB CBOMCTBEHHbI rame"rocbu'rm, MMeonue B OfHO-
PAZHBIX BETBAUIMXCA 3eNEHbIX HuTeil. [ToMumo OOBIMHBIX KTeTOK HUTH B UX
COCTAB MOTYT BXOZWT QHTEPUJINO- 1 aPXETOHMOPOPEL, A TAKKE pusoudogo-
pri — KIyOHeBUHDIE KNETKM, HeCywye pusoupsl (puc. 1.14, e, ).

B Teste 3HAUMTENBHOO YMCIA Ha3eMHBIX raMeTo(uToB 0OHAPYKEeHbI 9H-
mo¢urHble rpubsl. B ojHux CIyYasx, HANPUMED y IIAYHOB, NPUCYTCTEUE
CHMOMOHTA PACCMATPUBAETCA B KAUeCTBE 00A3aTeNLHOTO YCAOBUA 1A pas-
BTyt rameToduTa; B APYTUX — ABIAETCH (PaKyIbTaTUBHBIM, T.e. 00paso-
panue raMeToUTOB MOXKET IPONCXopmTh 6e3 sHAOPUTA. ITO OTHOCUTCH,
B YACTHOCTH, K NAITOPOTHUKAM U3 CeMeiicTBa rpaMMuTUCOBBIe. OJIHAKO, KaK
roxasaay 1abopaTopHLIe UCCTefoBaHMs, Ge3 yuacTys rpubos passuTue ra-
MeTodura uaET MeIEHHEe.

TIpPORO/KUTENBHOCT, JKM3HN HA3EMHBIX TaMeTOQUTOB BapbupyeT
B OUeHb IIMPOKMX Mpefieax. Y MHOMMX MallOPOTHYKOB, IIAYHOB, XBOIIEH
OHY OfHOCe30oHHbIe. TaK, KVU3Hb Cep/lleBUIHBIX TAMeTO(PNUTOB y MATIOPOTHU-
KOB 00BIMHO OTpannumBaercs 4-8 mecsauamy. B oToit rpyiiie, OAHAKO, eCTh
¥ [lONTOKUBYIIMe npefcTaBurenu. Hanpumep, y HUTEBU/IHBIX ramMeTopuToB
reHepaTUBHbIE OPTaHbl MOAB/AIOTCA B 2—4-7IETHEM BO3paCTe. JlentoBUIHBIE
ramMeTOQUTHI 3a4ACTYI0 XKUBYT 0 57 JeT. )

I/ OCYLeCTBIEHN [1O/IOBOTO MPOLIecca HeobOxouMMa BOJIA, B KOTOPOU
CTIEPMATO30M/IBI MOTYT EPEMELIATECA OT MYXCKMX K JKEHCKUM HO/IOBBIM
oprataM. CriepMaTosouibl MPeACTaB/IgIoT co6oit KIeTKU pasHoi (opMbl
C JIBYMS JII MHOXECTBOM JKIY TUKOB, KOTOPbIE 00€CTIedUBAIOT MX NO/IBIOK-
noctb (cm. puc. 1.10, 8). Onn BLICROOOXKIAI0TCS M3 AHTEPUTIMEB B pe3ynLTaTe
BCKPBIBAHMS CTEHOK TMOCTEAHMX. TIPOMCXOIUT STO IYTEM paspylicHUA WK
OTTOPYKEHMS OJHOI U3 KIETOK CTEHKY, [ONyYNBIIeSl Ha3BaHue ONePKYAAp-
Hoii (ot. nar. operculum — TIOKpbIUIKA) (cm. puc. 1.10, 6). B cBow ouepepb,
B 3PE/IbIX apXETOHMSX KaHA/bI|eBLIE KIETKY OCTIMBHAIOTCH M PaspyaloTCs.
O6pasyomancs cu3b Habyxaer, KIETKU CTEHKM WeiKM PACXOJIATCS 1 apXe-
rOHMI BCKPBIBAeTCsL. B psijie cydaen MCTa/IbHbIE KNETKY MEHKH OTIAAATOT.
Hanpasrenue ABIKEHNS CIIEPMAaTO30M/I0B B CTOPOHY apXETOHMEB 3aACTCA
XeMOTaKCHUCOM, BBI3BAHHBIM XMMUYECKUMM CTUMY/ISATOPaMy, KOTOPBIE Bbl-
/AT JKEHCKUe TOZIOBbIe OpraHbl. B KayecTBe TakuX CTUMYIATOPOB MO-
KeT BBICTYIATh MajaT. B nonb3y 5TOro roBOpuT CAEAyiomee HabmopeHue,
CJleNaHHOe Ha MAOPOTHMKAX: €CIM OMYCTUTD B BOJIY CTEK/IAHHYIO MANETKY
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!

o

Puc. 1.15. Monopible ciopo()UTHl Ha FaMeTO(MUTAX.

a — TUIAYH CITIOCHYTHIN; 6, 6 — TMANOPOTHUKM: JaBal-
mus MenkosyGaartan (6), rpuxomanec (o),

€1t — CcuopoguTLI, I'T — raMeTOMUTHI

¢ arapom, pUroTOB/ICHHbIM Ha 1%-HOM pacTBOpe A6/I0YHOKMCIIOTO HATPH,
TO CEPMATO30MADI HAUMMHAKT JABUIAThCH B CTOPOHY IUINETKM M 3aI/IBIRATH
B Heé.

[Tockonpky siflexneTka HEMONBIDKHA, OIIJIOMOTBOPEHUE [IPOMCXOJMUT
BHYTpu apxerouusa. Kak cmemcrsue, o6pasoBaHue 3UIOTbI M paHHME CTa-
JMM PasBUTHA 3apOJbILa HOBOTO CIIOPO(UTA MPOTEKAIOT MO 3aIUTOMN ero
CTeHOK. 3ammTa TeM Gozee 3HAYMMA, TAK KaK OPIONIKO apXerOHMA MOTpY-
)KeHo B TKany raMerodura. Ha ogHoM rameTodure MOXKET BOSHUKHYTH He-
CKOJIBKO 3apOJBILLIE, HO B la/IbHENIIEM PasBMBAETCA OOBIYHO TOMLKO OIMH
u3 Hux (puc. 1.15). IleppoHavanbHO pasBUTME 3aPOJbILIA OCYILECTBIIACTCS
3a CYET BEIECTB, IOCTYNAKIMX OT rameropura. laycropmuansuyio GyHk-
1110 BRIDOTHAET CIENaIN3UPOBAHHAs 3aPOJIBIIEBAs CTPYKTYPa — HOMKA
(puc. 1.16, 6, 6). Yepe3 Heé nuTaTenbHble BELIECTBA BCAChIBAIOTCA B CIIOPO-
(ur.

B pape ciyyaes cBA3L MeXTY ciopoduTom u ramMetropuToM COXpaHaeTcs
04YeHb fonro. Tak, y miayHoB ¢ mogseMHbIMU rameToduTamu nepeoiit nober
cropoduTa pacTéT B NMOYBE [0 BHIXOZIA HA MOBEPXHOCTb MHOI/A HECKOIBKO
/neT. IIpOpoCTOK MONyYaeT MUTATE/IbHbIE BELIECTBA M3 raMeTo(uTa, KOTo-
PBUL IPOMOIKAET YBEMMUMBATLCA B 06bEMe, IUTAACH MUKOTPOGHO. B X0-
Jie De/leHMs 3UI0Thl Y 9TUX pacTeHMIt BOSHMKAET HECKOMbKO TPYIIL KAETOK,
M3 KOTOPBIX PasBMBAIOTCA: CTebenb, 3aBepIIAIOMMICS aNMKaIbHON Mepu-
CTEMOIA, 3apOJIbIIIEBDI JIACT, IOIBECOK, MM CYCIIEH30P, OBICTPO HpeKpa-
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A. A.lTaymog. PasmMHOMEHWe pacTeHui

LM

Puc. 1.16. 3apoabluii paBHOCTIOPOBbIX pacTeHuii.

-8 — TIPOJIONBHBIE CPesbl: rapeTodmra wiayia Oy anoniiioro (d), spontiien
naysa Gynasosuanoro (6) w manopoTHUKA repuca (0); & 0« WHEHIT 1L Anpo;
IIBIIICH, PA3BMBALLMXCA HA MOA3EMHBIX (2) 1 HazemMuux () rumrun]m POR LAY 1O,

ap — APXETOHWM, aH — AHTePMIHUN, 31 — 3apojinii, (] " TOM L, Een cy
crien30p (MOJIBECOK), IT — FAMCTOQIT, HIK — HONKKD, aM — MMM MOPHETEMA
nobera, 1 — IHCT, K — KOPEeHb, r@ — npoc]mnn. 1Y = 1O, K HPOTOKOPM

m,a{muufa pocr (cm. ¢. 27), U, HaKOHel|, HOXKa (puc. 116, 0), Co npemeriem

Y OCHOBaHMA BaPO,ELbIl.LICBOI'O MCTa 3aKanbipacTes Il]‘lli}l,ll'l‘tl‘-tlllutﬂ Iil)"wlih.
Y mmayHOB ¢ HaseMHBIMM Tameroduramu pasnunaionimion sapojisin
BHIIIAAUT uHaue (puc. 1.16, 2, 0). TlogBecok 1 HOMIN OCTRIOTCH HEAOPAS-
BUTHIMH, @ CTe6/IeBas 4aCTh PaspacTaeTcs B IAPORU/HOE OOpRIonaIe —
npoTokopM. Ha HIDKHelt CTOPOHE IPOTOKOPMA OOPANYIOTCE PHAOM/L, Ha
BepxHeit — IyMHApHYeckue mcTha (mpodurinn). Ha npoTokopme s
IBIBAETCA TAKXKE IOYKa, 13 KOTopoﬁ BBRIpacTaeT 0/Inc THEHHLE o0er ¢ npu-
AaToYHbIMKU KOpHAMU. [TpOoTOKOPM COREPIKUT gn rpUoL W paceMaTpu-
BAeTCH B KaYecTBE CTPYKTYPHOTO 06PasoBaHMsL, MIPAIOILEID WAAHYIO POIL

B MMKOTPO{HOM THUTaHUN cnopocl)MTa, KOTOPYIO HPU HOAEMIOM HIPOPRc:
TAHMU BHITIOMHAET MaTePUHCKIIT rameTodhuT.

Jlnst paBHOCTIOPOBBIX PACTEHMI XapakTepHbl 00OeHo/ne raMerogurn,
Heob6xonnMo, OFHAKO, OTMETHTb, YTO B IPOLECCe DIOMIONMN CIOT IR
JINCh MEXaHM3MBL, CIIOCOGCTBYIOULM& ﬂel_)CI(])Et"l‘llllM)’ OIIOATROPEIRIO,
Tal{, Yy JHAYMUTENBHOI'O 1MCIa pacrenui& AHTEPUJIMN W ApRel OHHI CoapenaioT
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Mnaea 1. PaamHoXKeHue pacTeHnn Cnopamm

B pasHoe BpeMs. IIpOMEXyTOK BpeMEHN MeX/ly X COSPCBAHIMEM MOJKET 13-
MEpATBCA MeCALaMM.

Y xBolleil OMMCaHBI Kak 00oenosble, TaK M PasmenbHOIONbIE TAMETO-
duTsbL. [1py 5TOM pasfienbHONONbIE IAMETO(GUTHL Psifia BUKOB CO BpeMeHeM
MEHAIOT I1071, MHOTIa HEOJHOKPATHO. Orvacti XapakTep pasBUTHSA raMeTO-
duTa 3aBUCHT Y HUX OT COCTOAHUA BHenIHel cpenbl. [Io HeKoTOprIM Habmo-
JEHMAM TIpy GArONPUATHBIX /I POCTA TaMeTOPUTOR yCnoBusax Gpopmu-
pyeTcst 6onblIe JKEHCKMX raMeTO(UTOB, PU HeOnmaronpuATHHIX — Oosbine
myxckux. Takas 3aBUCMMOCTD I1071a OT COCTOSHMUA CPEJibl OTMEYAETCA M VI
PA/Ia IATIOPOTHUKOB. DKCIIEPUMEHTA/IBHAA IPOBEPKA NPUPOHBIX Hab/oze-
HMIT TOKa3ama, YTO B 3aBMCHMMOCTHY OT YCIOBMIA Ky/ILTYPbI ¥ MaroOpOTHNUKOB
PasBUBAIOTCA MYIKCKME, KeHCKIe My 060eroible raMeTo(puTEL.

Hanuuue B IOMYIALMMA TAMEeTOPUTOB PasHOTro MOJa MOXKET 3aBUCETh OT
MX B3aMMOJENCTBUA APYT ¢ Apyrom. Kak 6bi10 OTMEYEHO BbIlIE, ¥ HEKOTO-
PhIX HANIOPOTHUKOB TPONCXOJUT CMEHA Io/a rameroduros. CHayanma oHu
NPOXOAT MY)KCKYIO CTA/juI0, 3aT€M — XKEHCKYH. YCTAaHOB/IEHO, YTO MPH
TIepeXOfie B KEHCKYIO CTA/IMI0 raMeTO(PUThl HEKOTOPLIX BUJIOB BBIIE/IIOT BO
BHEIIHIOI CPEAY AHTEPUVMOTEH, KOTOPhIN 3a/lepiKUBAET OKpYy’Kaiouye ra-
MeTODUTHI Ha MY>KCKOV CTajIMu.

Y NanopoTHMKA MIATU30MA METIKOMUCTHAS TIOJI FAMETO(UTOB ONpesiensi-
eTCs yrKe Ha CTaium criop. B oiHUX CIOPaHTUAX 9TOIO PACTEHUA CONEPHKUTCH
16 OTHOCHTENBHO KPYIHBIX CTIOp, B APyruX — 32 6omee menkux (puc. 1.17).

Puc. 1.17. «Pasnocnopo-
BOCTb» IAMOPOTHMKA TIaTH-
30Ma MENKO/MNCTHAA,

a, 6 — Menkas cropa (a)
u  paspuBalomuiica w3 Heé
myskckoit ramerodur (a); 6, 2 —
Kpynsas cropa (6) i passupa-
FOIMUIICA U3 Heé MEHAIOLINI 11071
ramerodur (2); & — dparmeHT
MEHALIETO TON TamMeToduTa.

aH — aHTepuiMM, ap — ap-
XEroHuu, p3 — pUSOHJbL.
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A.A.lMaymos. PasmHOXeHM1e pacTeHui

VI3 MenKkux crop passuBarTC MyKCKie rameTopurbl, U3 KPYHHbIX — ra-
METOQUTBI, Ha KOTOPBIX CHAYA/A PA3BUBAIOTCA APXCIOHMM, TIOTOM — QHTe-
pujpmu. OTMeUeHs! CTyYan 1IpOPacTaHius CHOp B cnopanrmix, Taxkne vepror,
KaK (pOPMUPOBAHME PASHBIX CIIOP, OGPA3OBAHME M3 HUX PASACHHONONBIX
raMeToQUTOB, HAYANO PASBMTUA TOCHEMHMX 1OJ JMTON KaKuX- 1160
CTPYKTYP, B elllé 60/IbLiIeli Mepe BhIpakeHbI Y PASHOCHOPORKIX PACTEHMIA,

1.3. PA3HOCIOPOBbIE PACTEHUA

Pasnocroposocts cBOMCTBENHA, KaK yie OTMENANOCH, CPABHUTENHHO
HEGONbIIOMY YMC/Ty CIIOPOBBIX COCY/MCTbIX pactenuil, My cropodumr 06-
PasyeT CIIOPbI Pa3HbIX PasMePOB (TeTepOCHOPDI), M3 KOTOPLIX PAIBMBAIOTCA
CMJIBHO PeNlylIMPOBAHHbIE PAa3/ieNIBHONObIE FaMeTODNTHI,

PaccmoTpum B KavectBe npuMmepa pon cenarumensa, Ol HACHHTHIBaET
nopanxa 700 Bugos. VIx npepcTaBuTeNtn — MHOroeTHHE TpananucTbie pac-
TeHNsl, CTeO/M KOTOPBIX TOKPBITBI MEMKIUMMU TUCTLAMM 1 HECYT IPHAATOY=
Hble KopHu (puc. 1.18). [Moberu AEMOHCTPUPYIOT BEPXYIICUHOE BETBACHNE,
aHU30-, PeXe, U3OUXOIOAMAThHOE HapacTaHue. Bonuumnerno nugon o6u-
TaeT B HAMOYBEHHOM TOKPOBE JIOXKIEBBIX TPOIUUYECKUX /ICCOH,

Criopogumner cenarnue/t 0GbIaHO COGPAHBL B TEPMUHANLHbIE crpo-
6unst (puc. 1.18, 6), pexe, obpasyior Ha noberax (Geprunvupie sonn. Kak
NpaBiIo, B OHOM CTPOGUIIE pOpMUPYETCs iBA THITA CHIOPAHITER: MUKPO-
u meracniopanruy (puc. 1.18, 8). B nepsbix 06pasyiorcs MHOIOMUCACHHbIE

Pug. 1.18. Cenarunenmer.

@, 6 — BHEIIHMIT BUJ CellarnHENTbI Kpayca (a) u cenaronupnoi (0); o — cipo
6.

[K — TIPUAATOUHBI KOPeHb, <6 — cTpobun, MKC — MUKPOCHOPAIITHIA, MIC
METACHOPAHTHI,
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Inaga 1. PasmHoOXKeHMe pacTeHuii cnopamu

TPUIETHbIE MUKPOCHIOPBI, BO BTOPBIX — I10 OJHOIf TE€TpPajie TPUIETHBIX Me-
racriop. Y HEKOTOPbIX BUJIOB B CIIOPAHTHN 3aBepIIaeT PasBUTHE IVITh Of[HA
Meracnopa, a 0CTajibHble TpU a6OPTUPYIOTCS. [IMaMeTp MUKPOCTIOp Baphu-
PyeT y pasubix BujioB oT 20 o 100 MKM, fuaMeTp meracrop — ot 100 mkm
ro 1,5 mm. O6pasoBanue raMeTopUTOB Y MHOTHX BUOB CETAIMHET HAYH-
HaeTcs ewé B criopanruu. [Ipy BRICBIIAHMYU U3 HErO OHM PasHOCATCH BO3-
AYUIHBIMU IIOTOKAMU M BOJIOMN.

Myxckoit rameToduT passuBaeTCs BHYTPYU MUKPOCIIOPSI, TIOJ Sall[HTOI
e€ 00010uKkn. OH COCTOMT U3 ORHOI BEreTATMBHON, WM TIPOTA/IMATBHON
K/IETKM, COOTBETCTBYIOILE) BEreTaTMBHOMY Te/ly raMeTo(ura paBHOCIIOPO-
BbIX pacTeHuit (cm. puc, 1.13, 1.14), a Taxxke aHTepuinsa. CTeHKa aHTepuans
CJI0XEeHA BOCEMbIO K/I€TKaMM, a BHYTPM HErO HAXOJATCH JIBe WIN 4YeThipe
[IEpPBUYHBIE CIIEPMATOreHHbIE KMETKM, M3 KOTOPBIX BORHUKHYT BIIOCTIE[-
CTBMY 256 CriepMaTH]] — MaTePUHCKMX KIETOK criepmarosonios (puc. 1.19).

[Ipu cospesannu anTepuaMsS NPOUCXOAUT paspymieHne 06on0UeK KiTe-
TOK €TO CTCHOK, a TaKXe 060/I0UKM MPOTa/INAIbHON KIETKH, U ClIepMaTH-
bl OKAa3BIBAKTCA B 0Opasosasmreiics cimsu. COAEP)KIMOE MUKPOCHOPSI,
3aK/MOYEHHOE B 000/104KY, IOCTETIEHHO YBeNMMuMBaeTcs B 06béme. [Tpouece
3aBeplIaeTCA BCKPbIBaHMeM 06070uky B obmacTu ameprypubix Goposp
W BBITEKAHMEM COMIEPXKMMOIO, 2 C HUM M BOSHMKIINX M3 CIPMATH]| /BY-
KTYTHUKOBBIX CIIEPMATO30M/I0B, KOTOPBIE IJIBIBYT K APXETOHMAM.

O6pasopanie HEHCKOTO ramerodyrTa OCYIECTBIIAETCA 32 CYST HAKO-
TIJIEHHBIX B MEracrope IMTaTeNbHbIX BENIECTR 1 IPOTEKAET 110/ 3aIUTON eé

ITKJT

OMKC

Puc. L.19. Mysxckoil raMeToduT ceariHen-
npt Kpayca (npogonbHblit paspes).

Knerku: nkn — npoTanmManbHasd, Kca — CTeH-
KU QHTEPUJINS, CKIT — MePBHYHEIC CIePMATOICHHbIE;
OMKC — 060I0YKA MUKPOCIIOPBL.
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A.A.[Taymos. Pa3mHOXeHne pacTeHnin

Puc. 1.20. Kenckuit ramerodur u Monofsie ciopouini cenarunenin Kpa-
yca.

a, 6 — BHewHuit B rametodura (a) 1 ero cpes (6); 6 — 3apoJLIIT BHYTPH FaMe-
TOdUTA; 2 — IPOJOIBHLLL CPes 3APOBIIA;  — MOMOOI cnopodmr Hi raMerodmre,

ap — APXErOHUM; P3 — PUSOMBL: 9K3 — IKIOCTIOPHIA; SHJL — HHJLOCHOPUI; Kl
KAETKM, HAKATITUBAIIME 3anacHble BEWICCTBA; /1 — NHCThIL cr — crebens; oMrc
060TOUKa MEraclopbl; K — KOPEeHb; CCIL — CYCTICH30P; 3)1 — 30 POJILII HIK — HOZKK
Y — MOYKa.

obomouxy. OHO HAYMHAETCA ¢ MHOIOUYMCIEHHBIX KapUOKUHESOB, ITPUBOJA-
LMX K BOSHMKHOBEHMIO HEHOLMTHON CTPYKTyphi. [Tocaenyionine unToKm-
He3bl 3aBepUIATCH BO3HMKHOBEHMEM MHOTOK/IETO4HOIO ramerodura, Ilo
Mepe ero yBeIuenns 060/104Ka CIIOPhI BCKPBIBAETCA B 0O/IACTH TETPA/HOTO
py6ua (puc. 1.20, a, 6). Uepes a1y paspbiBol raMeToGUT NPUXOJMUT B CONPU-
KOCHOBEHME ¢ BHelHelt cpefoif. OTKphIBIIAsACA MOBEPXHOCTD ramerodura
HecET apXeroHyuM ¥ IYYKM PU3OMJOB, 3aKpervisiolmue ero Ha cyberpare.
TMocrne ONMMOJOTBOPEHMA HA rameTopUTe PA3BUBAETCA TONBKO OJiUH 3apO-
g Hoporo cropodura. INepsoHa4anbHO 3aPOABIINI COCTOMT U3 ABYX 3a-
POJIBILIEBBIX TUCTKOB, PACIONOXKEHHON MEXKY HUMM alin KaJIbHOM MepucTe-
MBI T00€ra, MepBUYHOIO KOPHsA, HOKKM, BHIIOMHAIOIEH TayCTOPUANIBHYIO
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(hYHKIIWIO, ¥ CYCNIEH30pa, MPOTATKURAKIIEr0 3aDOJIBINT BITYOh TKAHN raMe-
toduTa, Ijje OH JMyulle 3AUIEH U [e OTIOKEHbI HEOOXOMMBbIE JUIS er0
pasBuTHA NUTaTEeNbHBIE BeulecTBa (puc. 1.20, 6, 2). [Ipu npopacranuu cro-
poduUT HEKOTOPOE BpeMA COXPAaHAET CBA3DL ¢ rameToduToM (puc. 1.20, 0).

[pyroit mpumep mnomo6HOr0 pofia AEMOHCTPUPYIOT BMIbI CalnbBu-
HUM — MeJNIKVMe BOJHbIe TAIIOPOTHMUKM, PACIPOCTPaHEHHbIE TIABHBIM 06-
pPasoM B NPECHOBOJHBIX BOJZOEMAX TPONMYECKMX M CYOTPONMYECKMX 30H.
PacrenusaM CBOVICTBEHHO MYTOBYATOE NUCTOpAcHonoXeHue. [IBa HenbHBIX
JIMCTa MYTOBKM ITABAIOT HA TIOBEPXHOCTY BOJBI; TPETUIL, Pa3fenéHHbII Ha
HUTEBMJIHbIE, MMOKPHIThIE XECTKUMM BOJIOCKAMM JIOIN, TIOTPYKEH B BOARY
(puc. 1.21, a, 6). Bonpoc 0 npupojie TpeThero IMcTa HOCUT JAMUCKYCCUOHHBIH
xapakTep. PAj aBTOpOB nosnaraet, YTo 3T0 BUOMSMEHEHHBIA nober. KopHu
OTCYTCTBYIOT.

CriopaHrum canbBUHWIT COGPAHBI B PACIIONOKEHHBIE HA MOJ[BOIHBIX JIM-
CTBAX COPYCHI IBYX THUIIOB: MMKPO- M METACOPYCHI, B KOTOPBIX PasBUBAIOT-
s, COOTBETCTBEHHO, MUKpPO- U Meracnopanrun. Kaxplit copyc 3akmo4éH
B IBYCNOIHOE IMOKPLIBA/IbIIE, MIM MHAY3MI, C IIMPOKOI BO3YXOHOCHOI 110-
MIOCTBIO ME&XKAY cnosimu (puc. 1.21, 6, 8).

B mukpocnopanrun obpasyerca 64 muxpocnopbl. CTeHKM KIE€TOK Ta-
neTyMa paspymaioTcs, ¥ BO3HMKAIOWIMI B pe3yibTaTe CIMAHMA UX TIPOTO-
NIACTOB TepUIIasMOAMIl MPOHMKAET MEXAY criopamn. Ero HachlleHHas

Puc. 1.21. Cop}rcm CaTBBUHUY NIABAIONIEIT.

a, 6 — BHEIIHWH! BUA pacTenuit; 8 — MPOROABIbIA Cpe3 Yeped MUKPO- M Mera-
COPYChI.

711 — TIAIABAONIME /IMCThA, II71 — MOrPYKEHHBIE INCTbA, CP — COPYC, MKC —
MUKPOCHOPAHTUY, MI'C — MEracrmopaHruit, ue — UHJY3uit.
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Puc. 1.22. Mymxckue rameToduTs
canbBUHUH NIARAKOIIEIL.

a4 — MHKPDCDDPaHrHﬁ C BbICT’yHaPU—
WHMM M3 HE'O MY CKHMK I‘RMC'I'U¢)M1'3MM,
6 — MYKCKOIT raMeToduT.

Knetkm: cknm — cnepmaroremmble,
KCa — CTEHKH ﬂHTEpHHH.ﬂ, IIKIT — H].TDTZUI-
AMANbHAA, PKIT — p“SO]"IjJ,aJ'IbHaHI I'T —I'a-
METOPUT, MKC — MUKPOCHIOPaHLWIL.

BO3AYXOM IICHMUCTAsN MAcCCa, TAK HasdblBaeMas MdAccyd, B KOTOPYIO IIOIpYiKe-
HbI MHKPOCHOPIJI, SaTBCpHCBaCT. SPGJII;IC COPYCIJI OTACHAKTCA OT PacTCHHUA
n r[orpyx(aio’rcx Ha JHO BO,[[OéMa. K Havany CAEAYIOILIET0o BETCTAIMOHHOTO
CEe30Ha MHMY3Wil CTHMBAET M CIIOPAHTMM BCIAbIBaIOT. Mukpocmops! mpo-
pacraioT BHYTpu HuX. Pactyuye rameTopuTsl mpobUBaIOT MacCymy u CTEH-
Ky mukpocnopanrus (puc. 1.22, a). lameToduTbl CHIBHO PeAyLMPOBAHDL
BereTaTuBHOE TE/IO KaXKIOr0 M3 HUX COCTOMT U3 ABYX K/IeTOK: Honee MenKoi
PU3OMAANBHOM ¥ KPYTIHON! NpPOTaNIMaIbHOl, 6/aropapa yBenmueHuio Ko-
TOpPOI1 raMeTopUT NpopacTaeT yepe3 CTEHKY cropaHrus. Kpome Hux B ero
COCTAB BXOJSAT Y€ThIPE KNETKM CTEHKM aHTEePUMS U JIBe CTiepMaTOreHHbIe
KJIETKM, 00pasylomiie 1o YeThipe CriepMaTH/ibl, IIPeBPALIAILINeCc] B MHOTO-
KTy TMKOBBIE criepMaTosoupst (puc. 1.23, 6).

B meracnopanruym Bo3HMKAaeT 32 MEraclopsl, M3 KOTOPBIX PasBUBAeTCA
'["()J'IhK() OIHa. Ocranbubie METACTIOPhI Pa3pymialdTCA M BMeCTe C npoTonaa-
cramy KIeTok Taneryma o6pasyior nepuniasMmoimii, B KOTOPOM BO B3Be-
HIEHHOM COCTOAHMW HAXOANTCH €[IMHCTBEHHAA Meracriopa. Ona cunbHO pas-
pacTaeTCs, UCHO/Ib3YA BEIIECTBA EPUIIAsMO/us. 3peias Meraciopa okpy-
KC€CHa METKOIIEHMCTBIM TBEP,H,I:IM IIOKpPOBOM M CTEHKON ClIOpaHIruA.

Puc. 1.23. Jenckuit ramero-
buUT canbBHHMK N/1aBAKOLLEI,

a, 6 — sHemHuit Bup (a) u npo-
nonbHeti cpes (6) rametoduTa.

a4p — APXErOHMH, I'T — raMeTo-
¢buT, ccr — CTEHKA MEracrnopaHrus,
UUr — UEHOIMTHAS YacTh FaMEeTO-
tura,
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Cospesinre Meracopycsl ONyCKaoTca Ha [HO Bofoéma. C HaCTYIIeHneM
HOBOTO BEreTaMOHHOTO Ce30HA METACIOPAHT I BCIINBIBAKOT. ITOMY TpPejl-
WECTBYET paspyuIeHue MHAYsHA. B pesynbrare nepBoro jiefleHns Meracro-
PBl 06Pa3yIOTCA CYUECTBEHHO OTIMYAIOWMECS APYT OT /ipyra K1eTku. Oia
M3 HUX, NEXALAA HOA TETPA/HBIM PyOLOM, MeKas, NMH3OBUIHOM dop-
mbl. Bropas, 6asanpuas — KpynHas, 60rata MUTATEILHBIMU BElECTBAMMI.
B KpynHOI K/eTKe IPOUCXOAAT MHOTOKPATHBIE IENIEHNA ALEP U BOSHUKAET
IIEHOUMTHAA CTPYKTYpa. VI3 MeNKOli KneTKu pasBUBAETCS MHOIOK/ICTOMHbII
BeepOIIOKOOHbIN BRIPOCT, TPOPBIBAIOLINIL 0GO/IOUKY CIIOPBI 11O TeTPaHOMY
pybuy u crenxy meracnopanrus (puc. 1.23). Ou senéHoro useta u Hecér
I/Iy6OKO NOTPYKEHHbIE B TKAHU TaMeTOMUTa apXeroHmny ¢ ensa BBICTYTIAI0-
UMK KOPOTKMMM HIeHKamu. APXETOHMM BCKPLIBAKTCS B Pe3y/ibTaTe pac-
XOXKIAEHUs TEPMUHAILHbBIX K/IETOK LK,

B xope nienenus 3UroThi BOSHMKAET HECKOMBKO TPYIII K/TETOK, 13 KOTO-
PBIX PasBMBAIOTCA HOXKKa, NEPBhI JIUCT ¥ aMKaAbHAA MepucTeMa mobera.
Kopens o6rruno ne ob6pasyercs. B page cnyuaes, ogHako, Ha 0ueHb paHHei
CTajyy pasBUTHA 3aPObIILA OTMEYAETCS HA/INYME PYAUMEHTA KOPHS, KOTO-
PBlii BCKOpE C/IMBACTCA ¢ HOXKKOIA.

Virak, y pasHOCHOPOBBIX pacTeHmii 06pasyloTCsi pasfeNbHONO/bIE Ta-
Merodurbl. Kak pesynsrat, Bospacraer BepOATHOCTb YYACTHS B MOIOBOM
fporiecce 0cobeit ¢ pasHbIM TEHOTHIIOM, YTO BIYET 32 cOB0i HOBbIIeH e
YPOBHA reTeposuroTHOCTH. CaMy ramMeTouThl HACTONBKO CUILHO pejry-
UMpOBaHLI, YTO MX PasBUTHE MPOTEKAET MOJ| 06OIOYKAMYU CIIOP, 4 MHOrA
W CTEHOK CHOpaHINA, NIPefOXPAHAIONINX UX OT BBICBIXAHMS Y HETaTUBHBIX
BHemHux posgeiicTeui, Ilog samuroit o6onouex METACIIOP y 3HaYMTEeNbHO-
I'0 9HMC/Ia BUAOB NPOUCXOAUT 1 GOPMUpPOBaHME 3apojibiLIesi CIOPOdUTOB.
[Tpu sTom Kak Ha ux GopMupoBanue, TaK i Ha JanbHeiimee IpopacTanue
WCIONB3YIOTCS OT/IOKECHHBIE B JKEHCKOM raMeTo(duTe 3allacHble TUTATe/h-
Hbie BenecTsa. HecMOTps Ha sHAUMTENbHYIO pefyKLio, raMeTo(pUTH 0CTa-
10TCs 060CO6/IEHHBIMI 0COGAMM, YHACTBYIOWMMHU B TIOTOBOM IIPOLECCE, IS
KOTOPOTO Mo-NpesxHeMy Heobxomuma Boja.

Cnepyer sameTnTs, YTO B XOJe SBOMIOIMM MHOIJA BOZHMKAMM TOMON-
HUTENbHBIE CPECTBA 3AIUTBL /I JKEHCKOTO TaMeToduTa ¥ 3apojibiiiia
cropodura. Y yacTy IpefcTaBUTeNe HhiHe RHIMEPIIEro poaa NenupoKap-
TIOH M3 IUIAyHOBM/IHBIX, XUBIIMX B KapGoHe, Kpas meracnopodumna 6Gbi-
/M 3aBEPHYTHI HA A/IAKCHAJIBHYIO CTOPOHY M IIPUKPBIBA/IN MeracrmopaHrmii
€ eIMHCTBCHHOM Meractiopoit BHYTpu Hero (puc. 1.24, a, 6). PasButue xen-
CKoro raMeto(mra, a 3aTeM M 3apojbllla copoduTa IPOXOAMIO BHYTPU
NCKPBIBIIETOCA MEIACTIOPAHTUA MOJ 3aUMTO COPOdIIIIA, ¢ KOTOPbIM OHU
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Pue. 1.24. Meracnopodubl MCKONAEMBIX IIAyHOBUIHBIX.
@, 6 — PEeKOHCTPYKIUS BHEIIHEro obmmika MEracropoQuIIon;
8, 2 — nonepeunbiit (8) u npoponbHLIA (2) cpeast Meracnopodui-

JIOB.
o — Meracropodu, ¢CT — CTEHKA MEraciOpaHrys, Mrcm —
Meraciopa.

COCTaB/IN CAMHOE Lemoe, Y MUafecCMUIM, TAK)Ke M3BECTHOW U3 OTIOXKEHNI
KapOOHa, CBEPHYTHIII BOKPYT MEraclopaHTyis C PasBMBAKOIINMCSH B HEM JKeH -
CKuM ramMeToUTOM MeracrnopoduT ObII pacceyéH Ha BLICTYTIAIOLINE Y3KMe
JIOTACTH, BO3MOYKHO CTY>KMBILVE JUIA y/laBINBaHUA MYKCKIX raMeTopuToB
(puc. 1.24, 6, 2). B npuBeéHHBIX NpyUMepax NPOCTEKUBAIOTCA TeHACHLMN

- Ha PasBUTME JKEHCKOTO ramerodra, a 3aTeM U BO3HMKAIOUIETO B HEM 3a-
POMIBIILA IOUEPHETo copoduTa Ha MATEPUHCKOM CIIOPOGUTE TIOJ 3aLUTO
CTeHKM CTIOpaHrys u cropoduia, a TakKe Ha BOSHUKHOBEHME HOBOI, 110
CpaBHEHUIO cO criopamu, Juacndpet (ot rped. diaspora — paccenBanue, pas-
OpachiBanye), BKIOYAKOIIECH B ceOA 3aIIMIEHHBIA 3apOAbIL CriopoduTa.
JlaHHAA TEHIEHIMA NOyYWU/IA PAaSBUTHE Y CEMEHHBIX PaCTEHMIA.

Fnasa 2

PA3SMHOEHUE PACTEHUA CEMEHAMW

CemeHHOE pa3MHO}KeHH€ CBOMCTBEHHO TOMOCEMEHHBIM M HOKP[JITDCC-
MEHHBIM PaCTCHMAM. Bce onm 0OTHOCATCA K SBCHOPOHTHHTHHM P&SHOCHOPU-
BBIM PacTeHMAM U IPOMU3BOAAT MYIKCKME MUKPOCIIOPBI 1 KEHCKIME MEracIio-
pbl. Baskmeiiniee sBomonyonHoe nmpuobdperenne, OTIMYaIoONee CeMeHHbIe
PacTeHMs OT CIOPOBBIX, — ITO HAMMYME Y HUX CEME3AUaTKOB, M/TU CeMs-
TOYeK, U3 KOTOPBIX Pa3BUBAIOTCs ceMeHa. Cemesauamor COCTOUT M3 Mera-
cropaHrus, unu Hyyennyca (o1 nar. nucella — opelex) U NOKPHIBAIOILETO
ero uHmezymenma (0T at. integumentum — NMOKpPBIBANIO, IOKpoOB) (puc. 2.1).
OTHOCHTENIBHO TIPOMUCXOXKIEHMS MHTEIYMEHTA BBICKA3BIBA/IMCH PAs/IAYHbIe
cykperusa. CornacHO CMHAHTMAIBHONM TEOPUU, M/INM TEOPUM CTePUIU3ALIMI
CeMe3a4aTOK TOMOMOTHMYEH METACHMHAHTHIO, B KOTOPOM ¢8PTHHBHBIM ocTamn-
Csl TOIBKO LIeHTPanbHblil Meracniopanruit, OKpysKagiiye jKe ero y npeaKos
METACIIOPAHTUM ITOABEPIIMCH CTEPUIM3ALINN M CPOCINMCH MEXY CDﬁOI‘;I, 06-
pasoBaB NOKpoB — MHTEerymeHt. B nacrosuiee spems Gojee pacipocrpaHe-
Ha TOYKa 3pEHNA, T10 KOTOPOi‘I WHTETYMEHT BOZHUK B Pe3yabTare CpacTaHUA
TEZIOMOB BOKPYT CIIOPAHTHA, 3aBepIIaBuIero ofnH us Hux (puc. 2.2). Takoii
MHTETyMEHT, CHadasa I0IIacTHOM, CO BpeMeHeM CTas LenbHbiM. Ha Bepxymi-
Ke cemMe3sayaTka, MeKAY KpaAMM MHTETyMeHTa, COXPaHM/IOCh OTBEPCTHE —

MI1

o
/II/H’HH
£

HIL

Puc. 2.1. Cxema crpoe-
HMA CeMe3a4aTKa.

MII — MUKPOIM/IE, HH —
MHTETYMEHT, H1| — HYIENyC,
MICIT — Meracropa.
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Pyc. 2.2. TunoreTiyeckas cXeMa RBOSHUKHOBEHUA ceMe3auarka.
CT — CIIOPAHIH, T — TE/IOM, MH — MHTETYMeHT.

mukponuse (o1 rped. mikros — Manblit, ManeHbKuit u pyle — BXOH, OTBEp-
CTHE), WIN Nbuibye6x00. Y COBPEMEHHDBIX CEMEHHDBIX PACTeHMI OH Ipef-
crapiseT coboil ya3kmii KaHa/l B Hyllemryce saBepliaeT pasBUTHE TONBKO
opna meracriopa. OHa 0CTaéTCsi BHYTPH HETO, 06pasys xKeHCKuit rameTodur.
3mech jKe MPOMUCKOAUT OIUIONOTBOPeHue ¥ GOpMMUPYETCs 3apOMBILI HOBO-
ro criopodura. B ganpHeiiinem oeMeHTH! CEME3a4aTKA M PACIIONOXKEHHBI
BHYTPY HETO 3apPOABIII OOPa3yIOT Pa3/INIHbIe YACTH CEMEHM.

2.1, TONOCEMEHHbIE PACTEHWA

PaccMOTpUM penpofyKTUBHYIO chepy PasHOlM 3BONOLNOHHON MPOIBI-
HYTOCTH Y IIPEJICTABUTENEN TOOCEMEHHbIX.

2.1.1. CATOBHWKOBbBIE

CaroBHUKOBBIE — unebonbiias rpyuna TponmuyecKnx u CY6TPUHH‘IECKHX
paCTCHF[ﬁ. 3HauuTeNbHAs MX YACTh HAIIOMUHACT CBOMM 00MMKOM TaZIbMBI
¥ OTHOCHTCS K JKM3HEHHOM opMe «po3eTouHoe fepeBo» (puc. 2.3). Bricora
pacrenuit konebnercs ot 1 go 6-7 MeTpoB u 6onee.

Bce coBpeMeHHDBIC CArOBHMKOBBIE — JBYJNOMHBIE PacTeHMsl, T.e. Of-
HM MX 0CO6M 06pasyioT MMKPOCHIOPAHTMM, APYrMe — MeracropaHIMu.
Mukpocnopoduiel 06bIMHO UMEIOT BUJ GosIee MM MeHee MIOCKIMX ey,
KOTOpbIE cObpaHkl B cTpobubl. Criopanruyu, 06beINHEHHbIE B COPYCHI N0
2-3, pexce, B GonbleM YMCTIe, PACIIONATAIOTCS HA abakcHanbHOM CTOPOHE
copodunnos (puc. 2.4, a-6).
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Puc. 2.3, Buewnmit Buj CaroBHMKOBBIX.
a — 3HIeQaNAPTOC MONePeIHO-KUNbHBIHN, § — MUKPOLMKAC
KPacHBOKPOHHBIN, 8 — CATORHUK NMOHUKAKON{HIA,

Criopanrnit  puddepeHumupoban Ha KOPOTKYIO
MaCCHMBHYIO HOXKKY ¥ TONMOBKY (puc. 2.4, 2). Crpoenne
€ro CTeHKM BechMma apxanmyHo. OHa HecéT ycThuIja
W BCKpPbIBAETCH 6!13.1"01{,&1')5{ KJ1eTKaM 3runepMbl, Ha-
MNOMHUHAKIIKMM KJICTKM MEXaHMYEeCKOro Konabila na-
MOPOTHUKOB (puc. 2.4, ¢; cM. puc. 1.4). O6pasoBanue
MYKCKOTO TaMeToduTa HauMHAETCA BHYTPY CHOpPaH-
rus. llpu arom ramerodur saxmouéH B 060mM0OYKy
criopsl. vinviyesvie 3¢pHa — MUKPOCIIOPD] CEMEHHBIX
pacTenmit, B KOTOPBIX NPOMIOIUIN KIETOYHbIE [ene-
HMsA, BBICBITAIOTCA U3 CIIOPAHTHMEB B TPEXKICTOYHOM
cocToanuu. Bereratupnoe Tenmo ramerodura pemy-
LIMPOBAHO B HUX JIO OJHOI NMPOTAMNINANBHOIM KAETKH.
BosHuKIIas OfHOBPEMEHHO ¢ NPOTA/IMANIBHON B Pe3yabTaTe MEPBOTO [e-
JIEHUS AaHTEPUMANIbHASA KIeTKA, PasfeNuBIINCh, NAaéT TeHePaTUBHYIO K/IeT-
Ky 1 Cu(OHOTeHHYI0 K/IeTKY, WM KIeTKY-IaycTOpuio (KIeTKy MBUIbLEBO
Tpybku) (puc. 2.5, a, 6).

Puc. 2.4. MUKPOCTPOOHIIBI CAaTOBHUKOBBIX.

@ — MHKpOCTPoOMI sHLedansipToca, § — MIKPOCIOPOMIIT CATOBHUKA, 8 — CO-
Pyc 3aMHM, & — IlpOIIOJIbeIﬁ Cpe3 MUKPOCTIOPAHTHA 3aMMIU.

€p — COpYCHI, €T — CHOPaHTuil, CT — CTeHKA CHOPAHINA, T — TalleTyM, y —
YCTBHIE, MMC — MUKPOCTIOPHI.
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[nasa 2. PasMHOXEHWE PAcTEHNIA CeMeHaMU
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Puc. 2.5. Mysckoit raMeTouT caroBHMKOBBIX,
@ — MMKPOCIOPa; 6-¢ — CTajyK PassuTHA MYKCKOTO FaMeToduTa; % — criep-

MaTo3oujI.

Knetin: cin — cudpororenHas (KneTKa-ryctopus), il — reHepaTuBHAA, ITIKI —
HPOTAIMANALHAA, CIIKI — CHePMATOTeHHas, HK/ — KIeTKa-HOXKKA; 0CI — o6onouka

CHOPLBI; €3 — CIIEPMATO30M]].

Puc. 2.6, Meracnopo-
bMIIBI CATOBHMKOB.
€34 — Cemesauarki.

Meractpo6Guibpl  GONBIIMHCTBA CArOBHUKO-
BBIX COCTOAT U3 OCH € CUAIAIMMM HA Hell Jelry-
eBuIHBIMU  Meracriopodmmiamu. VckmoueHue
NpeAcTaBIAOT BMILI CAarOBHMKA, Y HUX Mera-
CHIOpOWMIIBI  pacronaralwTcs TPynmaMyu  Ha
OFHOM CTeb/le ¢ BEreTaTMBHBIMU JTACTHIMIL
OHM TIOXOXM HA IOCHENHME, HO Melhye WUX.
Meracriopouiisl CarOBHMKOB B TOI W11 MHOI
mepe i depenpoBans Ha Yepemok u ry6o-
KO-IIepUCTOPAze/IbHYI0 MM 3y6HaTYIO 110 Kpawo
IVTACTHHKY, KOTOPAs CU/IBHO OITYLLeHA U IUIIeHa
xnopodunna (puc. 2.6). CemesauaTtkyt BOSHMKA-
10T B Bujie GOKOBBIX BBIPOCTOR Ha YepeniKax.

Paspurue cemesavarka HaYMHAETCA ¢ 3a-
noxxenusa Hebonpuworo Gyropka — 6Gygyiiero
nynennyca. Ilo mepe pocra nmocneguero B ero
OCHOBAHMHM MOABNAACTCH MMEIONIUI BUI KOJb-
1e0OpasHOTO BajlMKa 3a4aTOK MHTETYMEHTa,

KOTOpBLil TocTeneHHo obpacraer Hyuemwryc (puc. 2.7, a-0). ViHrerymeHT
cpacTaeTcst ¢ HyLe/TyCoM, OTXO/31 OT HETO /IMUIb Ha BEPXYIIKe CeMesadarka,
IO MUKPOIIIE, TAe 06pasyercs MONMOCTy — nolavlesas Kamepa. B fan-
HeituieM B uHTeryMeHTe i PepeHIMpyIOTCs TPY CIOA: MACKCTbIE HAPYK-
HBIIL ¥ BHYTPEHHMI, TBEPADIA — CPeAHMUIA.

3%,
ST oS
e

N A
DN

Puc. 2.7. Cemesa4yaTOK CaroBHMKOBbIX.

@, 6 — cragun 06PasOBAHNUA MEracliopsl B Hyuewiyce (Meracroporenea); 6, 2 —
Crajy pasBUTHA KEeHCKOTO raMeToduTa; d — CXCMa CIPOEHs CeMe3auaTka, cofiep-
SKAIIEro SPE/Iblil raMeTouT; ¢ — MPOFIONLHLII CPe3 BEPXYIIKI XKEHCKOIO rameTodu-
Ta B NEPUOJ OIIOAOTBOPEHISL.

TCH — IMHEITHAA TeTPaja MEraciop; Hij — HYLE/IIYC; MIcll — MEracrnopa; i —
MHTEryMeHT; MALT — MHOTOAJIEPHELI raMeToduT (LeHouuTHAS K/meTKa); KT — MHO-
FOK/IETOMHBIN PAR3BABAIOMIMIACH TaMeToduT; M — MUKPOIINIE) K — lIbI,TIbU.eBas;I
KaMmepa; aK — apXeTOHMa/bHai KaMepa; ap — apXeroHuit; xrr — chopmupoBaHHbBLA
JKeHCKHIE raMeToduT; cKi — CU(POHOTCHHDIC KAETKHM, YACTh M3 KOTOPhIX BCKPBITACH;
AKT — ARLEKAETIA, C3 — CIIEPMATO30Mfl; OMIC — 060/104Ka MEracopsL.
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B camom nynenmyce o60cobmnaercs apxecnopuanbHas KIeTka, KOTopas
CTAHOBMTCS MAaTEPMHCKOM K/I€TKOI METacrop, uan meracropountom. B pe-
3yNnbTaTe MEM03a U3 He€ BO3HMKAeT MUHeHas TeTpafa crop. Passurue 1mo-
JydaeT TONbKO OfiHa U3 Hux (puc. 2.7, a, 6). [lpu 06pa3oBaHmMM KEHCKOTrO ra-
MeTopuTa CHa4ana NPOMCXONAT MHOTOUNC/IEHHbIe fenenus sapep (puc. 2.7,
8), KOoTOpbie CMeHsoTCs uToKMHesamu (puc. 2.7, 2). ®opmupyioumica
raMeTOQUT IOCTENECHHO HOIIONAeT HYLE/UTYC, 32 CUET KOTOPOro OH pas-
BHMBAETCA, a 3d4TEM M SHA4YUTC/IbHYH) YaCTh BHYTPEHHErO C/oA MHTEryMeHTa
(puc. 2.7, d). B ero xnerkax OTK/IaAblBAIOTCA 3aIIaCHbIE BELECTBA, IABHBIM
00pasoM Kpaxmaj, B MEHbUIe CTelmeHy IMmuAbl. [aMeTodpur MomHOCThIO
yTPaTWI CnoCcOGHOCTh K CAMOCTOATEILHOMY CYILeCTBOBaHMI0. TeM He MeHee
y CarOBHMKOBBIX OH OY€Hb BE/IUK, HACTOMBKO, YTO COMOCTABMUM IO 00DBEMY
¥ YMCITY CIATaloliux ero KJIeTOK ¢ Haubosee KPYIMHBIMYU CBOOONHO JKUBY-
MMM TameTopuTamMu ManopoTHUKOR, KpoMe TOro, 6yayum mapneuéHHLIM
U3 ceMesavyaTKa, raMeTo(puT 3e/1eHeeT, T. €. B er0 K/IeTKaX, KaK M B K/IeTKax
HA3eMHLIX TaMeTO(MUTOB CHOPOBBIX PACTEHMI, COXPAHAETCA CIOCOBHOCTD
K quddepenHtmanmm x10poniacTos, 06pasoBaHmio X10podua.

B BepxHeii yactn ramerodura, 06paléHHON K MUKPOIIMIE, 3aK/IajiblBa-
eTCA 6OHBUIOE HHC/I0 apXE€roHues, HO OKOHYATEeTbhHOE pPasBUTHE NOIYYAET
TONBKO HECKOMBKO M3 HuX (puc. 2.7, 0). ApXeroHmit COCTOMT U3 KOPOTKOII
LIEeMKH, COCTOALLEH OOLIYHO U3 JOBYX KJIETOK, ITOJICTUIAIOIIET0 UX PAHO OT-
MupaoLero Afpa OpIOIIHON KaHANbIIEBON KIeTKN (pyamMeHT GpHONIHO
KaHAJbLEeBOM KNeTKM) 1 KpymHoro 6piomka — stiinexnerku, [leiikoppix ka-
Ha/Ib1IeBbIX K/IETOK HeT (puc. 2.7, e). Paspacranue yacreii ramerodmra, pac-
II0/IOXKEHHBIX BOKPYT €ro apXeroHuaabHoi 00/1acTu, HPUBOAUT K TOMY, 4TO
apXeroHMy OKA3bIBAIOTCA HA {HE HeOONMBIIOTO YITYO/MeHNA — apXEerOHMA/Ib-
HOIt Kamepn! (puc. 2.7, d). [TosjHee NbIIbLeBas U apXerOHMANIbHAA KaMepbl
coepuHATCA. TIPOUCXOANT 3TO B pesynbraTe paspyllleHUaA MEXAY HUMM
KIIETOK HyLe/iyca u paspbiBa obomouxy MeTracnopsl.

BoicesiBiumecs us MUKPOCTIOPAaHTHEB TPEXKIETOUHBIE TIBUIbLIEBbIE 3EpHA
pasHocarca serpom (Berpoonbuienne). OHu Menkue u nérxme. Pactenms
NIPOMSBOMAT MX B 04eHb Gonmbuiom konmvectse. Tak, M3 MUKPOCIIOPAHIUA
SHLePONAPTOCA BBICHIIACTCA MOPAAKA 26 ThIC., @ U3 €0 MMKPOCTPOOM-
Jla — OKONMO 7 MJIPJ. MBUILbLEBLIX 3épeH. HekoropriM Bujiam cROMCTREHHO
HAaceKOMOOTIbIIEHNE, TIpeXK/Ie Beero Kykamu (Kanrapodwmins). Hacekombix
TIPUBJIEKAIOT [IAXyYyMe BEIECTBA, BhIAeNAeMbIe MUKPOCTPOOM/IaMu, a TaKKe
VICTIONIb3yeMble MMM B ITUILY MbIAbIA M TKAHK MUKPOCHOPOQMIIOB U, TIPei-
TIOJIOXKUTEIbHO, IIOBBIIIEHHAA TEMIIEPAaTypa BHYTPM CO3PEBLIMX MUKPO-
CTPO6MIOB, BHI3BAHHAS AKTUBHBIM AbIXaHUEM MX TKaHeil, AHA/IOrMYHbIe aT-
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Puc. 2.8. OnbiinrenbHas Kamisa (0x) Ha Bep-
XYLUKe ceMesagaTka (c34).

TPAaKTaHThI BRIIENSIOT M MeracTpobunsl. Ecin Meracnopodunst cobpanbl
B CTPOOMIIBI, TO K MOMEHTY CO3PEBaHMA CIIOP OCH CTPOOUIOB YIUIMHAKTCA
¥ criopodmbl PasjBUrAIOTCA, YTO CIIOCOOCTBYET ONBUIEHUIO.

VnasnvBaHue TBUIbLBI OCYLIECTBAAETCA ONArofiaps OIBUIMTENbHON
xupkocty. Ona obpasyerca HYLENIYCOM ¥ BhIIABIMBAETCS Yepes MUKPO-
nune B Buge Karwmm (puc. 2.8). IlosgHee XMAKOCTh, MOJIChIXast, BTATMBACT-
¢ BMeCTe C IIPUANITIIMMI K Hell TIBUIBIEBhIMI 3€PHAMU Yepes MUKPOIHIIE
B NLIILLEBYIO Kamepy. Camo xe MHUKpOIuIe 3anevyarbiBacTCA BLICOXIIMMM!
OCTAaTKaMM OMBIIATENbHOM XUAKOCTH. PasfBuHyBIIMECH NEPEN OMBIIEHHEM
Meracropo®u/Ibl BHOBb IJIOTHO CMBIKAKTCH.

Ilocne onbiieHNs, eIé N0 ONNIOAOTBOPEHUA, CEME3AYaTKI Pa3pacTaroTcs
10 pa3MepoB 3penoro cemenu. [Tonas B HbUILLEBYIO KaMepy, 3epHO npopac-
TaeT. Yepes pasphiB B 9K3MHE MOAB/HETCA KNETKA-TAYCTOPUSA, WM CUPOHO-
rennas knerxa (cm. puc. 2.5, 8). OHa BHepAETCA B HYLIEIYC U [IOT/IONIAET
13 Hero HeoOXoMMbIe [Isl Jla/IbHEIIEro pasBUTHA BelecTBa. B xofe aToro
Pa3BUTUSA TeHEPATHBHAA KJIETKA [E/MTCS Ha KIETKY-HOXKY M CrepMaTo-
redHywo kietky (puc. 2.5, 2). IlocnefinAs paspacTaeTcs ¥ BHOBb JIEIUTCH,
o6pasyst nBa ciepmarosonpa (puc. 2.5, d-x). TaycropuanbHas KieTka mpo-
pactaerT B o6macTb ObIBIIEN apPXErOHMANBHON Kamepsbl, Ijie BCKPLIBAETCH,
aeé co,n;epxmmoe BMECTE CO CHIEPMATO30MAMM BbUJIMBACTCA Ha 3PXEI‘OHHH
(puc. 2.7, e). Criepmatosonsibl Kybapern/iHoit (pOpMBbI ¢ MHOTOYHCTIEHHBIMU
AKryTukamu (puc. 2.5, 7). TaMeThl CaroBHUKOBbBIX OYeHbL KpymHbie. [iHa
CNEePMATO30MTIOB MOKET TIPERbBIINIATD 300 MKM, JAMHA SALEKIeTKN MHOTAA
mocturaer 6 MM. [l mepemelenus CrepMaTo30M0B HeoOXonuMa, Kak
Y CIIOPOBBIX PACTEHUIA, XKUJIKOCTh, TONLKO B 9TOM C/Iy4ae € HCTOUHUKOM SIB-
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[nasa 2. PaaMHOXeHWe pacTeHnA cemeHamm

ASeTCA He BHEUTHAA Cpefia, a CoflepyKiMoe raycTopuanbHoin knetku. [lo ne-
KOTOPBIM JIAHHBIM HIEKOBBIE K/IETKY apXerOHMA TEPSIOT TYProp us3-3a 1o-
BBIIIEHHOM KOHLIEHTPALUM OIUTOCAXAPU/IOB B TAyCTOPUANTLHON KUJIKOCTH,
ITO NPUBOAUT K PACKPBITHUIO LIEHKY, IPOHMKHOBEHUIO BHYTPb apXeroHUsA
CIIepMaTo30M/ia, OTUIONOTBOPEHNIO AittekneTkn. OT MOMeHTa ONBITIEHNS J{0
OTIOIOTBOPEHMA TIPOXOJUT HECKO/IBKO MECALIEB, y psjia pacteHuit — Goree
MOJyTo/1a.

Paspurme sapoppliia HA4MHAETCA ¢ MHOIOYMC/ACHHDBIX JENCHUIT Apep
B 3UroTe, IPUBONAINX K BOSHMKHOBEHMIO LIEHOLIMTHOM CTPYKTYPhL. 3aTteM
HavKMHaeTcs oOpa3oBaHye KAETOYHBIX CTEHOK. Ha pannux stamax pasButus
3aPOpBIIIA YacTh KAETOK Y €r0 OCHOBAHMA BBITATMBAETCS, 006pasysa mogse-
COK, IIPOTa/IKMBAIOIMI 3aPO/BIIL BHYTPb raMmeTopuTa.

CemeHa, Kak IpaBu/IO, JOBOMBbHO KpymHele (puc.2.9). VIX o6branas
mmuHa 3-4 cM, TomumHa 2-3 cM. CeMs IOKPBITO CeMEHHOI KOXKYpOit, pas-
BUBalOIelics U3 MHTEryMeHTa, Hapyskublit cnoit, capkomexa (0T rped. sar-
€0S — MSICO, TITIOTh U théké — ammuk, XpaHunuie, BMECTUTUIIE), MACUCTHII
M COYHBIN, HePeIKO OKpAIlleHHBIN B ApKMit 1{BeT. OH UCIIONb3YeTCA B TIHAILY
00e3bpsHAMMY, IEKAPU 11 APYTUMMU KMBOTHBIMY, KOTOPBIE M PACIIPOCTPAHAIOT
cemeHa, Bropoit cnoit, cknepomecma (0T rped. skléros — TBEPAbIN, FKECTKMIA
M JIart. testa — CKOpIyTa), HAIIPOTHR, TREP/IBII, CIOMKEHHBIN KaMEHUCThIMU
knerkamu., OH ofecrieunBaer 3alUTy COEPKUMOTO CEMEHU: IIEPBUYHOTO
AHJIOCIIepMa — 3alacaionieil TKaHu, o6pasoBaBILeiics U3 JKEHCKOrO rame-
TouTa, a TAKXKE 3apOJIblila, COCTOALLECIO M3 3apOJLIIIEBOrO KOpellKa, ce-
MSLLOIEH, valle, JBYX, U 3aK/TI0YEHHON MEXIY HUMM 3apOJILIILIEBOI TOYUKIA,
3aBepIIalollell 3apoppieBbiit crebenék. CeMANOMM CPacTalOTCA CBOMMMU
OCHOBaHMAMM B KOPOTKOe TpyOuyaToe obpasoBaine, NPUKPIBAIOIEE MTOUKY.

Puc, 2.9, CxeMa NpOROIBHO-
ro cpe3a ceMeHM [JMO0Ha.

119 — 1EPBUYHDBLA IHAOCIIEPM,
CKT — CK/IEPOTECTa, CT — CapKo-
TeKa, 3KH — 3apofibleBklli Kope-
HWIOK, 304 — 3apOfBIIIERas TOMKa,
CJIL — CeMAMONM,

B oTenmBeiieMcs OT MaTEPUHCKOTO PACTEHMA CEMEHN 3aPOJIBIII EPBOHA-
YyajbHO PasBUT KpaiiHe cnabo, bonee Toro, ecTh yKasaHusA Ha BO3MOKHOCTD
ONJIOAOTBOPEHNMA TIOC/IE ONAfeHMsA dopMupyOIUXCA CEMAH C PACcTeHUS,
YTO pacleHMBAETCA KaK MIPUMUTHBHAS YepTa. Ero gopassutue NpoucxonnT
3a CYET BELIECTB, 3alacéHHbIX B sHpocnepme. CeMeHa He MMEIOT Iepuopa
ry6okoro mmoxos. CeMARoM OCTAITCA NPy MPOPACTAHUN B CEMEHII, TIOT/I0-
1ast ¥ rnepeasas B IPOPOCTOK 3anacHble BEIECTBA SOHOCTIEpMA.

2.1.2. XBOMHbIE

Xpoituple pacTenns — Haubonee MHOTOYNUCIEHHAA U IIMPOKO PACIpo-
CTPaHEHHAS TPYIINA HbIHE XUBYIIMX FONOCEMEHHBIX pacTermii. B kavectse
IpUMepa PACCMOTPHM CeMEHHOE Pa3MHOMKEHME Y COCeH. TO BTOPO 110 Be-
AMYMHE NOCTIe NOJJOKapITa PO XBOHBIX. OH HaCUMTHIBAET bonee 100 BUOOB,
KOTOPBIE C/IATAIOT /IeCa B CAMBIX PA3HBIX 00/IACTAX CEBEPHOIO MOMYIIAPHA.
IIpexcTaBuTeny poja, 3a UCKITIOYEHNeM HEOOIBIIOTO YMC/a KyCTAPHIKOB
Y CT/IAHMKOB, BEUHO3ENEHEIE PACTeHNs, AOCTUraONMe B BhicOTy 50 M 11 60
nee. Han6onburyio mioiazb, Mo CPABHEHNIO C /IPyIMM# BUJAMM COCHBL, 32~
HMMaeT apeasl COCHBI 0OBIKHOBEHHOIA.

Bce COCHBI OFJHOJOMHBIE PAacTeHUsi — Ha OjHOI 0cobu GopmupyroTcs
¥ MMKPO-, I METacIIOPaHT UM

MuKpOCIIOPOGUTEl MMEIOT BUJ| I/IEHYATHIX Uellyil, KOTOpbie cobpa-
Hbl B MUKPOCTPO6Uisl — Myxckue nmmku (puc. 2.10, a, & 2.11, a, o).
MUKPOCTIOPAHTIMY PACIIONATAIOTCS NAPAMIA Ha HIDKHe CTOPOHe Criopoduii-
noB. B mpolecce pasBiTus KaX/I0ro us HUX apXecropuit MpONsBOUT 110/(-
CTU/IAIONMI CTEHKY CIIOPAHTHS TANEeTyM 1 IIy6Kke MeXalye CrioporeHHbie
wreTky. Kak i y HeceMeHHbIX pacTeHIt, CIOPBI XBOMHBIX 00pasyloTcs B pe-
3y/IbTaTe Me03a M3 MaTePUHCKUX K/IETOK CTIOP, M/ CIIOPOLMTOB.

PasBuTiE MYXCKMX raMeTo(HUTOB HauuHaeTcsa B cnopanrum (puc. 2.11,
a, 6). TIpu aTom opmupyiommHitcs raMeToPuUT 3aKmMoueH B 000N0UKY MHU-
Kpocropbl. B peaynbTaTe nepBbIxX fefeHuii BOSHUKAIOT [IBE MENIKME MPOTasl-
JMaNbHbIE KIETKH, KOTOPbIe Y 6O/IBLUIMHCTBA XBOMHBIX GbICTPO PaspyIIAKOT-
cs,  aHTepuananbHas Knetka. [locmenuss nenurcs, 06pasys reHepaTMBHYyIo
KIIeTKY ¥ CiOHOTEHHYIO, WM KIIeTKY Tbinbiiesoit Tpy6xu (puc. 2.11, 6-e).
Ha faHHOM CTAAUM PasBUTHA MYXCKMX raMeTOMUTOB TbUIBLA BRICHITIACTCH
13 CTIOPAHTMEB,

YKeHckas MMIIKA COCTOMT U3 OCU, Ha KOTOPOIT CUAAT KPOIOIME Yellyu,
a B MX [1a3yXax — CeMEHHbIE YCUIYH, HECYL[Me CEME3ATATKI (puc. 2.12, a-8).
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Pue. 2.10. Crpobumm
COCHBI,

@ — BETKA C MYIKCKMMH
M Pa3HOBO3PACTHLIMH JKEH-
CKUMM WMImIKaMi; 6, a8 —
xenckan (6) m myxckan (a)
UMLK B TIePHOJ OTIbIICHMAL

KUK — KeHCKas WHIIKA
€ PasIBMHY TLIMU JITA BRICBO-
GOXKIEHMA CEMAH CeMeHHbI-
MU HCIUIYAMM, TMIIT — LPYIITA
MYACKHX IIHMIIEK, MKCT —
MUKpocopodumL.

Puc. 2.11. My»xckoit ramerodur cocuet.

@ — CXEMA CTPOEHN MYKCKOH 1MIIKY; 6 — MUKPOCTOPOdHILL, 6 — MUKPOCTO-
Pi; 2-¢ — MbULbLEBDIC 3EPHA; J — NPOPOCINEE MLITHIIEROE JEPHO.

Knerxm: mion — nporammanbubie, akn — AHTEPUMATbHAA, PIKI — Pa3pyilcH-
Hble NPOTA/VIHANBHbIE, Il — I€HEPATHRHAS, CK/ — CH(MOHOTEHHAS, HIJI — K/IeTKA-
HOXKR, CIKT — CTIepMaToreHHas; MKCT — MUKPOCTIOPAHTHH, MKC — MMKPOCIOPO-

Gy, nTp — neuwLesan TPy6ka, scKT — ABPO CHOHOTEHHO KIIETKH, BM — BO3-
JYUIHbBIE MELUKM,
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B 5BO/MIOLYM CeMEHHAs Yelllys BOSHUK/IA U3 a3yLIHOro nobera, Ha KoTo-
pom paseuBannch cemena. [Tpy aTOM 4acTy TAKOTO Mo6era CpoC/Ch MEXY
coboit B e[iMHOE CTPYKTypHOE 0OpasoBaHue, ITa BePCys MOABIIACH M1OC/IE
0OHApYXeHUA Y pAjia XBOMHBIX aHOMA/IbHBIX «IIMIIEK», HA KOTOPBIX BMECTO
KPOIOIMX YeLIyil PasBUBA/IMCh BETeTATUBHBIE TUCThS, @ BMECTO CEMEHHBIX
yelnyit — KOpoTKue obery. B e€ romb3y CBUIeTeNbCTRYIOT 1 Nae000TaHu-
yeckue MaTepuanbl, IEMOHCTPUPYIOLE Pa3HYIO CTeleHb TpaHcpopMaliy
[a3YLIHOTO KOMIIEKCA {PEBHUX TOIOCEMEHHBIX PACTEHMI B CEMECHHYIO He-
uryto (puc. 2.12, 2-u).

CeMe3auaTKy, UX [iBa, Pa3BMBAKTCs Ha BEPXHEN CTOPOHE CeMEHHOI ve-
uryu (puc. 2.12, a, 6; 2.13, e, %). B meracnopasruy, iy Hyluetyce Kaxaoro
U3 HUX OOBIYHO BO3HUKAET OJiHA apXeCIopHanbHas KIeTKa, KOTOpast CTaHO-
BUTCSI MATEPMHCKOM KIeTKoi mMeracrop. B pesynprare mMeito3a s MaTepyuH-
CKOJ1 K/IeTKY 06pasyloTcst YeThlpe MEracopsl, HO TOMBKO Of{HA M3 HUX pas-
BuBaercs B ramerodur (puc. 2.13, a, 6). COpMUPYIOIMIACS JKEHCKMIT rame-
TOGUT CHAYaNA NPOXOAMT LEHOLUTHYIO CTAJINMIO. 3aTeM, IocTe 00pasoBaHms
KMETOYHBIX CTEHOK, OH CIIOKEH OfHOANEepHbIMM KieTKamu. Ha Bepxymike

Puc. 2.12. CrpykTypHoe pasHoo6pasme TMasylIHBIX CCMCHOCHDIX noGeron
y HbIHE XKUBYIIHX (a-6) M APCBHMX (2-14) XBOHNBIX pacTenuii.

@ — CXeMa CTPOEHUS JKEHCKOM MUILKY; 6, 6 — eIyl KCHCKOM LMK COCHBL;
-1 — Ia3ylLIHbIe KOMIVIEKCHL KopaianTa (2), nebaxuu (d), ncesposonsinn (e, %), ep-
HecTHoleHpoHa (3) u rannronenuca (u).

‘{em)m: KY — KpOLiad, ¢4 — CCMCHHAM, €34 — ceMe3adaTky; uc — Hermyesmj-
HbIe THCThA,
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CH 31

Pye. 2,13, Ceme3a9aTOK COCHEL,

CxeMbl: @ — PasBUTHA HYLIE/IYCA M MHTETYMEHTa, 6 — MeracrnoporeHesa, 8 —
cTpoeHus chOpMHUPOBAHHOIO CeMe3a4aTKa; 2 — [IPOMIO/IbHBII Cpea ceMe3a4aTKa; d —
YUACTOK HYIENTYca ¢ ApXeroHuen; e-3 — ceMeaadatox (e, #) u apemoe cems (3) Ha
CeMeHHOI Yelye; 1 — CeMs.

€34 — CEME3AYATOK; CY — CEeMEHHAs Yelys; K4 — KPOWLad HeLlys; H — Hy-
HENYC; MH — MHTETYMEHT; MICIT — METACIOpa; SKIT — SKEHCKMI raMeTopuT; Kp —
KPBIJIO; CM — CeMS#; MIT — MUKPOITU/Ie; ITP — NbUIbl{eRas TPy6Ka; ap — apXeroHuis;
KIMeTKH: MK — WeiKoBble, 6K — BplonrHas, SKm — mifliexIeTxa.

rameToduTa Pa3BMBAIOTCA APXETOHMN. B apXeroHuy pasmm4iMbl IEHKOBLIE
K1eTky 1 GplolHas KaHamblieBas KMETKA, a TAlOKe KPyNHas AlleKneTKa
(puc. 2.13, 9). Bokpyr nocnegneit puddepenumpyercs cnoit crelyammsm-
POBaHHBIX KJI€TOK ramMeToduTa, Yepes KOTOPbIe OCYLIECTBAAETCA NUTaHMe
ANLeKIeTKH,

OHhIHEHH.e, T. €. IIEPEHOC IIb/IbLIbl C MUKPOCIIOPAHTMER HA CeMe3avdaTKH,
TTPOMUCXOTUT Y COCHBI OOBIKHOBEHHOM B Mae — HaJajie MIHH, Hblﬂh“a pas-
HOCHUTCA BO3INYIIHBIMU MMOTOKaAMM, YEMY CHDC(}GCTEYK)T VMEKIIMECH Y Heé
6030yunble mewiku (cm. puc. 2.11). OHu BOSHUKAKOT B pesy/ibTaTe OTC/IanBa-
HHUA HAPYXKHOI'O CN0A 060.‘10'-]1{]& — IK3UHbL — OT BHYTPEHHErO C/IOA — UH-
murbl. Mellky CBOMCTBEHHBI IIbINbIIC GonpIIMHCTBA XBOUHDIX. VICK/II0YeHME
COCTABMAIOT MIAPo0OpasHble Ge3MEIIKOBBIE IbIIbLEBbIE 3EPHA TMCTBEHHU-
LbI ¥ TICEBAOTCYTH. B repyop onbieHns ceMeHHbIe Yeuryn JKeHCKUX MIMIIeK
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pasgBuraroTca. BHyTph cemesadaTka NBUIBLA MONANAET BMECTE C OIBLUIM-
Te/IbHON XuyKocTbio. [Tocie onplIennsa KaHabl MUKPOTINIIE 3aKPLIBAIOTCA,
YeIIyy IIMIIEK IUIOTHO CMBIKAIOTCA M CKIeMBAIOTCH cMonioil. Beé ato obe-
CIIeUMBaeT 3alUTY COLEPKMMOTO ceme3adarkos. OiofoTBOPEHNA Y COCHBI
cpasy 1oc/ie ONBUIEHNA He IIPOMCXONT, TAK KaK HU MY)KCKHME, HU JKEHCKMe
ramernl emé He o6pasosansl. bormee Toro, B Hyuemwryce cOpMUpOBanach
/NI METACTIOPa, KOTOPas elé He pasBM/Iach B KEHCKMi rameTodur. V3 no-
aBIIeil BHYTPb CEME3aYaTKa ITb/IbIibl BbIPACTAET MbI/IbLIeBAs Tpy6Ka, KOTO-
pas BHefpsieTcA B Hyuemnyc. JlanbHeliee pa3BuTHe NPUOCTAHABIMBAETCA
Ha 3UMHII IEPUOTT.

Bo BpeMA ONBITEHW JUIMHA JKeHCKMX [INIIEeK M3MePAETCH HECKOJIBKMMM
mvunnumerpamu (cm. puc. 2.10, 6), a CaMy OHM MMEKT KPaCHOBAaTyI OKpa-
cKy. K KOHIIy mepBoro BereTallMoHHOrO Cé30Ha WIMIIKY CH/IBHO paspacTa-
I0TCS, CTAHOBATCH 3€/IEHBIMMY, @ MX IJIOTHO COMKHYTBIE Yelly! OipeBeCHEDa-
101. C HacTyIIeHMEeM CIEYIONIEro BEreTALMOHHOTO Ce30Ha IPOMUCXOANT 0~
PasBUTHE )KEHCKOTO raMeTohuTa, 3apeplIaonieecs 00pasosBaHieM roTOBbIX
K OTUIO[IOTBOPEHMIO ANIEKITETOK.

TTepeji ONIOIOTBOPEHNEM TeHEPATUBHAN K/IETKa MYXCKOTO raMeTodu-
Ta penutcs, 06pasys KIeTKY-HOXKKY M CIIEpMaTOreHHYI0 KIeTKY, KOTOpble
OKa3bIBAIOTCA B IILUTLIEBON TpyOke (puc. 2.11, ). CiepMaTOreHHAas K/IeT-
Ka MepeMeIaeTcs K KOHIy TpyOKm, BO3OOHOBMBLUEH POCT, IA€ JAEATCH,
NPOM3BOAA ABA CHEPMUA — 6e3KTyTUKOBbIE MYXKCKME MONOBbIE KIETKH.
[uibuesas TPyOKa JOCTUTAET apXeroHusi, IPOHMKAET B HEI0 M BCKphiBa-
ercs (puc. 2.13, 2). Onuu U3 ciepMues OIUIOKOTBOPAET ANLEKIETKY, BTOPON
norubaer. OT MOMeHTa ONbUIEHUA JO OMNAONOTBOPEHMS IPOXOJINT OKO/IO
ropa unu 6onmee. Crefryer 3aMeTUTD, YTO ¥ MHOTMX XBOJHBIX 9TH [IPOLIECCDI
OCYIeCTBIIAIOTCA B TEYEHNE OJHOTO BEreTaliOHHOrO CE30Ha.

Pa3BuBaomuica 3apofibiil MPOXOAUT LIEHOUUTHYI0 CTA/IUI. B pesyns-
TaTe JIeJIeHNsA M PacTsKeHUA 00pa3oBaBUIMXCA U3 IEHOUMTA OJHOANCPHBIX
KneTox GOpMuUpPYeTCs JUIMHHDII CYCIIEH30P € PACTIONIOKEHHOM Ha €T0 KOHL[E
IPYIITION KJETOK, KOTOPYIO OH IIPOTANIKMBAET BI/y6b )KeHCKOTO raMeTodnra
¥ 13 KOTOPOIt Pa3BUBAIOTCS BCE OpraHbl sapopbima (puc. 2.14, a).

3pernoe cems MOKPHITO IIOTHOM KOXKMCTOH CEMEHHO KOXKYPOTA, dopmu-
pytomesicst u3 unTerymenra (puc. 2.14, 6). OHO COIEPIKUT OCTATKU HYLLEIITY -
ca 1 OKPY>KEHHbI/ TIePBUYHBIM HH/I0CIEPMOM 3aPOJBIILL. DHOCTIEPM HaKa-
[IMBAET 3alacHble TMTATeNbHbIE BEUIECTBA, TIPeXKie Beero mumunl. B xoe
CBOETo PAasBUTUA KEHCKMI rameToduT, Gyayuinit epBUIHbIT SHA0CIEPM,
IOYUTY TTOTHOCTHK) 3aMeIaeT HyIeMIyc, 0T KOTOPOTrO OCTAETCA TOHKAA TI/ICH-
Ka. 3apOyiBILI COCTOMT M3 OCH, Ha OfHOM KOHIIe KOTOPOI HAXOIMTCsl 3aPOJIbI-
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Puc. 2.14. Mononoit cmopoduT cocHEL

a — OPMUPYIOIHMIICA 3aPOABIL, 6 — MPO-
HOMBHBLIA CPE3 CeMCHH, 8 — TIPOPOCTOK.

C3p — CYCNeH30p, 03 — MepBUYHBIN aHI0
CIIEpM, CKXK — CEMEeHHam KOKYpa, Cff — CeMAN0-
mu, dan — dopmupylowmitcs sapogpinr, 3 — 3a-
PpOoAbINI, PK — IAaBHEI KOPEHb.

IIEBBI KOPEIIOK, Ha IPYIOM — OKPY)KEHHAA MATbIO-BOCEMBIO CEMATOMIMMU
BepXyureyHas moyedka. CeMs COCHbI, KaK ¥ 3HAYMTEIbHON YacTH JPYTUX
XBOIHBIX, CHabxeHo KkpeioM (puc. 2.13, u). OHO BOSHMKaeT B pesy/braTe
OTC/IOEHHUA OT CEMEHHOM Yeuryn eé IIOBePXHOCTHBIX Cnoés (puc. 2.13, 3).
Kpsino ciocobersyer pacnipocrpanenuio ceMsn Berpom. Onagaioniie ¢ Ma-
TEPMHCKOTO pacTeHMsA CeMeHA COJIePXKAT MOMHOCTHIO ¢POPMIUPOBaHHBIE 3a-
ponpbiun. IIpopacranite ceMsH IPOUCXORUT NOCHTE MEPHOJIA OKOSL.
OTMeTHM 9BOMIOLMOHHbIE TIPHOOPETeHNs, BOSHUKIINE B XOJle CTAHOB-
NeHNA TONIOCEMEHHBIX pacTeHuii. Bo-NepBrIX, ¥ ronoceMenHbIX pacTeHmi
IIPOM3OIIEN TEPEXO OT OIUIOJOTBOPEHNSA MOLBYKHBIMIU CIIePMaTO30M/Ia-
MM K cPOHOraMuUM, IpH KOTOPO# CEPMUN TOCTABAIOTCA K SMLEK/IETKAM

B BIIBLEBBIX TPYOKax. Kak pesynbrar, oHu u36aBU/INCh OT CYIeCTBYIOMEsH

Y CIIOPOBBIX PacTeHHUI 3aBUCHMOCTH IIOJIOBOI'O MPOLIECca OT Ha/IMYMA BOJBL.
Bo-Bropsrx, rameTodutst n hopMupyommecs sapoasit ciopoduTos y ro-
JIOCEMEHHBIX PACTEHMI JIy4lle 3aINMIEHbl, YeM y CIOPOBBIX. B-TpeThux, nx
passuTie OCYIECTBAAETCA 34 CYET IACTHYECKMX BEIeCTB, MOCTYNAILIMX
u3 cropouTa, Ha KOTOPOM OHM HAXOMATCA. B-ueTBépTrIX, y ronoceMeHHbIX
PacTeHMIiT BOSHIUK HOBhIN TUII JUACTIOPBI — ceMst. OHO COREPIKUT 3aluIéH-
HBIJI CEMEHHOM KOXYPOJl 3apOJIbINT M HeOOXOMMMBIE IS €T0 IPOpacTaHus
3allacHpI€ MMTaTe/IbHDLIC BEleCTRA.

Paccmorpennoit rpymme pacreHwit, OIHAKO, CBOVCTBEHHA 20/0CEMAH-
HOCMb — MX CEMEe3aYaTKH M Pa3BNBAKOIIMECH U3 HUX CEMeHA JIE)KaT OTKpbI-
TO HA MEracropoQu/uIax MM aHaNoOrndHpx MM obpasoBanusx. [lpu stom
B 9BONIIOLMY TO/IOCEMEHHBIX HEOHOKPATHO BOSHUKANIY Pas/IMuHble BapyaH-
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Puc. 2.15. Meractpobunsl mnopokapna
ropoKoro (@, ) 1 MOMOKEBUIDHMKA OOBIKHO-
BeHHOrO (8).

a, 6 — BeTBU ¢ MeracTrpobunamu; 6 — oT-
JICTIbHBII MeracTpobuiL

Thl MX JIOIIOJTHUTE/IbHOM 3aUThI, B YaCTHOCTH MIOTHOE CMBIKAHIE CEMEH-
HBIX Yellyif ¥ MX CKJIeMBaHMe CMOJION. Y MOJOKAPIOBIX CEME3a4aTOK OKPY-
KEH BUIOM3MEHEHHOI CEMEHHOI vewyeéit (snmmaTueM), KOTOpas cpacra-
€TCs C MHTEryMEeHTOM. Y HeKOTOPHIX BUJOB CPOPMUPOBAHHBINA SIMMATHII
MSACUCTbIA M COYHbIN, OKPAIeH B KPACHBIN MM CHHMIL L[BET, & MHTETYMEHT
npefcTasisger co0oit TEEPBIA KAMEHNCTBI TIOKPOB ceMeHy. Takue mera-
CTPOGUALI OYeHD MOXOXKM HA IO/, KOCTSHKY TIOKPBITOCEMEHHBIX PACTEHUI
(puc. 2.15, @, 6). Y ApyTuX NOJAOKAPIOBbIX SIMMATHIT KOMKMCTHINA, 2 MHTETY-
MEHT JePeBAHMUCTDINA. Helmyn MueK MOXKeBe/IbHUKOB CTAHOBSTCS MSICH -
CTBIMY M CPACTAIOTCA MEXAY 0601, popmupysa aroporofobHoe obpasopa-
HYe — «IIAUIKOATONY», MM «MOXOKEBENOBYIO ATONY», B KOTOPOI1 Y PasHbIX
BUJIOB 3aK/TI0YEHO PA3IN4HOE YMC/I0 TBEPAbIX ceMsaAH (puc. 2.15, 6).

TenpeHumsa Ha ycumeHue 3AMUTHI CEME3AYaTKOB ¥ Pa3BUBAKOLIMXCH
U3 HYX CeMSIH IOTYYM/Ia ja/ibHelilee Pa3sBUTHE ¥ IBETKOBLIX PACTEHMIA.

2.2. [NOKPbITOCEMEHHbIE, WA LIBETKOBbIE PACTEHUA

Y NOKpBITOCEMEHHBIX PACTEHMII, B OTIIMYME OT TOIOCeMEHHBIX, CeMe3a-
4aTKM 3aK/I0YEHBI B 0COObIE CTPYKTYPHBIE 06Pa3oBaHMs — IUIONONUCTUKIH,
ABNAKIMECA CTPYKTYPHBIMY 9jleMeHTaMu 1iBeTKa, OTInyaeT ux i pag Apy-
rux ocobeHHOCTEl PenpoyKTHBHOM chepsl, KOTOpbIe 6YAYT pacCMOTPeHb
HIKe.
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2.2.1. UBETOK

IIBeTOK 3aBepiiaeT cTebernb IIaBHOro 1 60KoBOro mobera. 3a10KeHUIO
€ro yacTei [pejecTByeT mpeobpasopanye BETeTaTUBHOMN allMKa/IbHON Me-
pucTeMbl B penpofyKTuBHY10. OHO CONPOBOXAAETCHA PAJIOM JOCTATOYHO
TUNMYHBIX U3MEHEHMIT, KOTOPbIe IIPOMCXOAT Y PasHbIX BUJIOB. B Mepucre-
Me aKTI—‘!BHSHPYIOTCH KNeTOYHbBIE JENeHNA. IMocrennenHo BBICOKaA 4acToTa
MITO30B 0GHAPYKUBAETCS BO Beex eé yyacTkax (puc. 2.16), a cnarawoiye ux
KIETKM KEMOHCTPUPYIOT CXO/iHbie YILTPACTPYKTYPHBIE XapaKTepPUCTUKIL.
B pe3ynb'ra1‘e ucyesaeT uMTo/N0rMYecKad 30Ha/IbHOCTD, CBOJICTBEHHas Be-
reTaTHBHOMY areKkcy. AlMKa/bHas MEPUCTEMa, YBEINUMBAACh B pasMepax,
npuobperaer Gonee Kynonoo6pasHyio, 4eM y BEreTaTMBHON MepUCTEMBbI,
dopmy. B MepucremMe ycTaHaBIMBACTCSA HOBBIM THUII 30HA/IBHOCTH: €€ L[eH-
TpalbHYK) HaCTh 3aHMMaeT KOPHJ/C, CIOYKEeHHBIN TIAPEHXMMHbBIMI K/IIETKaMH,
KOpITYC NOKpbLIBaET MAHMUA — OJHOPOAHAA 30H4, COCTOHAIAA M3 HECKOJDL-
KX C/I0EB MEPUCTEMATUYECKUX K1eTOK. C nepecTpoinKamu, IpOMCXOAIM-
MM B aneKce, CBA3LIBAIOT M3MeHeHMe popMBbI MMCTheB Ha nobere, T.e. reTe-
pogunnuso. Ilpu sToM Bepxiue, NpeALIeCTRYIONME IBETKY TUCTDA UMEIOT
06b1uHO 6oree npocTyio popmy.

A ® 3. ® Puc. 2.16. ,Ilenflmncca KJer-
o &k o _® KH B HEPEXOAILEN B PEIIPORYK-
¥ e THBHO® COCTOSHUE ATUKANBHOIM
< ® Mepucteme mobera ropYMibl

Henoii.

ITo cBOeit CTPYKTYPHOIT OpraHU3ALMI 48emoK — HeBeTBAIuics nober
OTPaHMYEHHOIO POCTa, B KOTOPOM NpOUCXOIUT CIIOPOTEHES, PA3ZBUTHC MY~
CKOTO 1 JKEHCKOTO raMeTo(puTOB, raMeTOTeHes, OIIOLOTBOpeHne, IMOp1o-
Ha/IbHOE PasBuTHE JouepHero cnopodura. Heobxonumo OTMETHTH, UTO
CTPYKTYpHOE pa3Ho0oOpasue BETKOB OYeHb BENNKO M Ja/ieKO He BCeITa Bce
HepeyYyceHHble BbIlle IPOLECCH MPOMCXOAT B OLHOM U TOM JKe LIBeTKe.
BripoueMm, HepeiKo feno 06CTONT MMEHHO TaK.

B TUNMIMYHOM C/Iy4ae LBETOK COCTOUT U3 CTe6IeBOi YacTn — yeemonoxa,
Ha KOTOPOM PACTIONIATAIOTCA H/IeMEHThl OKOTOLBETHNKA, THIYMHKI ¥ IIOI0-
nucTuky (puc. 2.17).
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Puc. 2.17. Cxema cTpOeH#MA I[BETKA.

nuT — MNbIIbLEBas TpyOxa, pli — phiible, M3H —
HBITHIEROE 3ePHO, CT — CTONOMK, UK — MBUTBHUK, TU —
THIMMHKR, C3 — CEME3AYaTOK, KIT — JKCHCKMI raMeToduT
(3apopiplieBbIit MEUIOK), HK — HEKTAPHUK, LT — UBETO/N0-
e, YN — YAILIENUCTHUK, 3B — 3aBi3b, /I — JIETIECTOK.

OeMenTHl 0KOMOUBEMHUKA — HTO JIACTOUKM HAIIEYKM M JICHECTKH
BeHunKa., OKOMOLBETHNK MOXKET OBITD [BOMHBIM, BK/IIOYAKOMIMM YAICYKY
¥ BEHYMK, ¥ [IPOCTBIM, YalIe4KO- MM BEHUMKOBNAHBIM. /Tucrmouku 4auie-
Kid, M 4AWeAUCIUKL COCTABIAIOT BHELIHIOK (HVKHIOK0) YacTh OKOJIOL-
perHuka. OHu CBOGOJHBIE MU CPACTAIOTCH MexXy coboit, 06pasys cpocT-
HOMUCTHYI0 yaliedKy. YalemCTUKM 3alMINAoT Pa3BUBAIOIMeECs BHYTPY
Gyrona ThiumHKM ¥ wIogomacTuKM (puc., 2.18). Oxpaliennble B 3€JIEH b
IIBET YalleUCTHKN TPORYLMPYIOT IVIACTHYECKME BEUeCTBa Wist opmu-
PYIOL[MXCs SNIEMEHTOB LiBETKA, Pe)xe OHM OKpalIeHbl APKO ¥ CIOCOOHDI
y4acTBOBATh B IIPUB/IEYEHNN K LBETKY HACCKOMBIX-OIBIIUTENEN. Yameuka
VHOIJIa COXPAHSAETCs NPY IIOIAX, CIOCOGCTBYA MX PACIIPOCTPAHEHNIO U 3a-
IIUTE CEMHH.
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Puc. 2.18. Tlpogonbupie cpespt OyTOHA YaiiHOTO JepeBa Ha pas-
HBIX CTAIMAX PASBUTHIL.

@ — NPUMOPAMIL Ha CTAfMK 3/I0KCHUA CIOPOQH/IOB, 6 — GyTOH
1epes paclycKaHueM.,

TY — THIYUHKH, /1T — NEMEeCTKY, Y1 — YaIeNUCTHKY, [ICT — MeCTHK.

Puc. 2.19. Terepodunnua y nuoua.

a-¢ — cepus mepexofibiX GopM OT JIMCTHEB CPeIMHHON GOpMALHM K BEPXO-
BBIM IMCTbAM; 0, € — BepXyIIKa credis, sapeplatomancsa 6yronom: sug c6oky (d)
u cHusy ().

Y — YAUETUCTHK, B/l — BEPXOBOJ JIACT.

lnasa 2. PaaMHOXeHWe pacTeHuin ceMeHamun

B nmponecce 3BOMIOLMN YAILETMCTUKY MOT/IM BOSHMKATD U3 BEPXOBbIX Be-
reTaTHBHBIX IMCTBeB, B mo/p3y atoro ceujierenscrsyet pajp (pakros. Tak,
YAIEIUCTUKN ¥ JIUCThS CPEJMHHOI (OpMALIMN HEpPeJKO paclonaraioT-
Cs1 Ha OJIHONM T€HEeTUYECKOW CIUpan M MMET OJMHAKOBOE YMUCIO IIyYKOB
nucroBoro ciefa. Kpome sroro, vamenuctuku u o6bIYHbIE TUCTDA MOTYT
GbiTh CBsIBaHbI cepuel IMepexogHbX GOpM B IIPeleaax OfHOTO pacTeHM.
Hanpumep, y nmoHa paccedéHHBIE MUCTbA CPEMHHON dopManmy pacno-
JNATAIOTCA BAOMD TeHETUIECKON CIIMpanu, KOTopas COXpaHsaeTcsa B obmactu
uBeTka. OfHAKO 3/leCh €€ BUTKM He PACTAHYTHI, 4 Y CHIBHO COMIKEHHBIX /M-
CTHEB PeYLMPYIOTCA IVIACTHHKY M, HAIIPOTUB, PaspacTaloTcs OCHOBAHMS,
KOTOpBbIe ITOKPBIBAT 6y ToH (puc. 2.19).

Jenecmru senvuxa nmeroT 6oiee SpKyI0, 4eM YallleNMCTUKY, OKPACKY, TpH-
3BAHHYIO IPUBJIeYh onbinnreneit. Hapsjy ¢ vyauenucrukaMu OHM salljMIIAl0T
pasBuBalolmecs: B OyTOHE ThIYMHKMA W IJIOOUCTUKM OT MEXaHMYECKHX 110-
spexiennin (puc. 2.18). Kpome aroro, 6marofaps moKpoBy U3 HalleTMCTUKOD
¥ JICLIECTKOB, BHYTpu GyTOHa cosaérca BuakHas KaMepa. Popmupyromimecs
B Hell 3/leMeHTBI 1JBEeTKa OTHOCHTE/IbHO He3aBUCUMBI OT «CYXOCTH» BO3[yXa.
Benuuk MoxeT OBLITH pasfenbHO- MM CIIaliHOMEIIeCTHBIM.

B xope sBomroLny NENeCTKY, 110 BCell BUAMMOCTH, HEOTHOKPATHO BO3-
HMKa/IM B Pas3HbIX TPYIIAX pacTeHuit u3 THIMMHOK. CTepuabHbIe THIYMH-
Ki, CramuHoouy, npuobpenn mpyu 9TOM MUCTOBUAHYIO GOPMY ¥ OKPAcKYy.
B monb3y TaKoit Bepcun CBUNETENLCTBYET OTMEYAeMbll ¥ JIETIeCTKOR 1 Thl-
YUHOK YACTY BUJIOB OJHOIIYYKOBHIN JIMCTOBON CJIef, OTAMYHBIA OT JIMCTO-
BOTO CJIeffa YAlle/IUCTIKOB U JIMCThER CpefuHHON Gopmaumu. B npenenax

Puc. 2.20. Bremnnit Buj uBeTKa (a) M pAj nepeXogHbiX GopM OT THIMMHKM
K menectky (6) y KyBIIMHKM.
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1[BETKa Y PAJla pacTeHMI, HallpyMep KYBLUIMHOK M BUKTOPUIL, MIMEIOTCA epe-
xopHBIe POPMBI MEXTY TUIIMYHBIMI THIYMHKAMM 1 enecTkaMu (puc. 2.20).
MaxpoBOCTD LIBETKOB, B YaCTHOCTH, ¥ P03, OOBIYHO AB/AETCA Pe3y/IbTaToOM
npeBpallieHns ThIMMHOK B nenecTku. Hepeiko BOSHMKHOBeHME JIeIleCTKa
M3 TBIMUHKM PAcCMaTPUBAETCs Kak C/IefCTBIEe TOME03NCca — SAB/IEHMSA, IIPU
KOTOPOM KaKas-mubo 4acTh OpraHusMa B pesynbTaTe NPOSABIEHUA B XOfie
eé paseutust GakTOpoOB, OTBEUANNINX 32 GOpMIPOBaHIE NPUSHAKOB JIpY-
IOt YacTH, CTAHOBUTCA NOF00HOI ocneHeit. B kadecTBe npumepa 00bIMHO
NPUBOJUTCSA CAHTMHAPUA U3 MAKOBBIX. Y GOMBINOro Yicaa npeicTaBuTeNnei
ATOrO CEMENCTBA L[BETOK UMEET YETHIPE /IENeCTKA. Y BULOB JKe CAaHTMHAPHUU
ux Bocemb. OKas3anoce, YTO Ha PAHHMX 3TAIAX PA3BUTUA HONONTHUTEIBHbIE
NEECTKN He OT/IMYAIOTCA OT IPMMOPMED THIYMHOK 110 hOpMe, TUITY CUMMe-
TPUH, TIOTIOXKEHNUIO B LIBETKE.

He mcknovaeTca BOSMOXKHOCTE BOSHUKHOBEHMS B HEKOTOPBIX I'PYIIIAX
pacTeHuit TENECTKOB OKOIOLBETHUKA U3 YALIE/TUCTUKOB.

Y 4acTy BUJOB OKOMOLBETHHK OTCYTCTBYeT (puc. 2.21).

Puc. 2.2]. lIgeTok Tpoxo-
JieH/IpOHA.

K — OAOTOMHMCTHK, TH —
Thi'THHKA.

AmnOpoyeil — COBOKYITHOCTb THIYMHOK B liBeTke. B TunumuHoM ciy-
Yyae TBIYMHKA COCTOMT U3 MbIMUHOYHOU HUMuU v neuibnuxa (puc. 2.22, a).
ITocnepguuit, B CBOI0 OYEPEb, COCTOUT U3 JIBYX HOMOBUHOK — #MEK, COEOu-
HEHHBIX CBASHUKOM, MPENCTARIAIOMMM cOB0I 1IPOIO/IXKEHNE THIMMHOUYHOM
Huty (puc. 2.22, 6). Kaxpas teka sknoyaer B ce0s jBa novuibyesolx 2He3oa,
ABJISIOIUXCS MUKpPOCHOpaHruamMiu. Thl4MHOUHDBIE HUTH MOTYT CpacTaThCA
(sBepoboiiabie, 6060BbIE 1 JIp.).
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Puc. 2.22. CTPOEHNE THIMMHKH.

4 — BHEIHUWIT BUJ THIYMHKK; 0 — CXEMa [IONepedHoro cpesa MblabHIKa; 8, 2 —
nonepeyHble Cpessi MBUIbHIKA B HAUA7E (8) U Ha 3aBEPLIAIOILIX STaTIaX (2) paseurus;
d, e — (pparMeHTbl CTEHKM IBIIBHIMKA C CEKPETOPHBIM TAMETYMOM B IEPUOL obpaso-
BAHUA MUKPOCIIOP U BUILLECBLIX 36PeH Y KAMMKAHTYCA; H — NePUITIAsMOTHMa/bH bl
TATIETYM B 'HE3/|E IbUIbHUKA ¥ KUMOOCTH,

TH — THMMHOUHAA HUTh, THK — IBUIPHMK, TKA — TeKa, CB — CBA3HUK, NI —
MBIIBLEBOE THE3L0, CTIT — CTEHKA TBINBHUKA, 13H — MNBUIBUCBLIC 3€pHA, 9 — 20U~
fepma, dc — GUEPOSHDIIL CII0M, CC — CPejtHue CTOU, CTIT — CEKPETOPHDIT TANETYM,
€I — ¢ropa, NTI — NePUIIASMOAMAbHLI TANETYM, JL — AJIPA TaTeTyMa.

COIIaCHO IIMPOKO PACHPOCTPAHEHHOIT TOUKE 3peHNs Ha Mopdonornye-
CKYIO MPMPOJTY HacTeil L{BETKa, THIYMHKA TOMOTIOTHYHA MUKPOCIIOPOUIIIY.
Vcnonpsys jjaHHbie CPABHUTENbHOM MOPOIOrIN, MOKHO IIOCTPOUTD PAL
nepexoHpx GOpM TEIMMHOK — OT /IMCTOBMAHOV K THIMuHOI (puc. 2.23).
JIMcTOBMIHbIE THIMMHKN CBOMCTBEHHBDI, B JACTHOCTM, JEereHepUN U3 apXana-
HOrO NopsjKa MarHonuesblX. Ha HIOKHE! CTOpOHe OHM HEeCyT 10 IBE Napbl
MUKPOCIIOPAHTUEB.

MMKpPOCIIOpPOTreHE3 1 PasBUTHE MYXKCKOTO Tramerodura MpOMCXOMAT
BHYTpM TIbl/IbHIKA. B Hadasne CBOEro paseuTusA OH COCTOMT U3 ONHOPOAHEIX
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e

Puc. 2.23. Pag nepexopupix $opM OT TMCTOBUIHOMN K -
(epeRIMpOBAHHOI Ha THIMMHOMHYIO HUTh M MBIILHUK THIYHHKE,

MEepPUCTEMATHYECKUX KIIeTOK (puc. 2.22, 8). 3areM B NbIIbHUKE BO3HMKAET
3AHMMAIOUDI  CY63MMiepManbHOe IIONIOXKEHNE C/IOM  APXeCTIOpUAIBbHBIX
KIeTOK. STV KIETKN AeNATCA NePUKIUHANBHO, OTK/Ia/IbiBas KHAPYKM CIION
NapieTajbHbIX, KOBHYTPU — CNOJ CIIOPOTEHHBIX KieTOK. [lapueTranbHble
K/IETKM, JIESCh, B CBOKO OYepe/b, MePUKIMHAMBHO U aHTUK/INHAJIBHO, 06-
PA3YKT HECKONIBKO CJIOEB KJIeTOK, DXOOAIIMX B COCTAB CTEHKM TBIIBHMKA
(puc. 2.22, 2, 0). VIx manbHeiimas cynnba pasnuyna. [logcrunaer S1NIEpMy
9HOOMeYuUtl — CNoi KNETOK, 0600OUKY KOTOPbIX B TUIIMYHOM Cilydae He-
CYT OTKNa/IbIBAONIMECH B BUJIE JIEHT W/IH 06pyueit BTOPUYHDIE YTOILEHNA.
OHIOTELNIA, KIETKM KOTOPOTO MMEIOT TaKye YTOMIEHN, HasbIBAIOT TAKKe
¢pubposnovim cnoem (puc. 2.22, 9, €). OH obecrieunBaeT BCKpbIBaHME IBITHHY-
KoB. 1o Mepe nx cospesanus pubposubii c/1oit Tepset Boxy. dedopmannsa
€ro K/1eTOK, HalpaB/leHKE KOTOPOIl 3a/1a€TCA YTOMIeHUEeM 060/I0YeK, TIpH-
BOJIUT K BO3HUKHOBEHMUIO MPOXONLHON TPEIMHBI MEKAY IIBUIBHUKAMI, TTIe
pacnonaraioTcs Haubomee TOHKOCTEHHbIE K/IETKM.

Duporenmmit mopcTHAAOT 1-3 cpednux cnost knetok. B creHKe 3penoro
TIBITBHMKA OHM OOBIMHO OTCYTCTBYIOT, IOCKOILKY B X0fie eé opMUpOBaHMs
PaspymanTCca 1 HOIIOIAIOTCA COCTHUMM KIETKAMMU.

BHyTpeHHUIT /10 CTEHKM NBIIBHIKE — manemym, U 8biCMUNIAIULUT
cnoit. Ero ocHoBHas (yHKIMA, KaK y CIOPOBBIX M TONOCEMEHHBLIX pacTe-
HMIt, — cHaGKeHue MMKPOCIIOP IMTATeNbHBIMY BeuecTBamMu. Pasmuyaior
CexpernopHpLii U nepuniasmoouanvHplli TaneTyM. Jaie BcTpeyaeTcs nepsblit
M3 HUX. B €ro Kjierkax sHaunTeNbHOE PasBUTHE NOTYYaeT SHAOIIa3MaTHe-
CKMIl PETHKY/IYM M aKTUBHbIE AMKTHOCOMBI, O YEM CBUETENLCTBYET HONb-
IO€ YHMCI0 OTWICHAKIMXCA OT HUX CeKPETOPHBIX My3bIpbKoB. Knetkn ce-
KPeTOPHOro TaneTyMa COXPaHAIOT CBOIO IIe/IOCTHOCTD M NO/IOXKEHHE B CTEH-
Ke IBUIbHIKA 10 BOSHMKHOBEHUA MUKPOCIOP. B manpHeiieM oHy Taioke
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MOTYT OCTaBaTbCA B COCTABE CTEHKM, NOCTENEHHO paspyiasch (puc. 2.22,
0, e). B pasie cnmyvaes 0CTaTKM UX IPOTOIIACTA OCE/IAI0T HA IbI/IBIIEBLIX 3€P-
Hax.

B nepuniasmopuanpHOM TaneTyme paspyiiedne 060/104€eK KIETOK Ipo-
Hé;{_O,E[HT emé 10 obpasoraHus Mukpociop. Beicoboxgaomuecs mpoTo-
IUIACTBI CIMBAKOTCH B MHOTOS/IEPHbINA NEPUIITIASMOAMIL. Y 4acTy BUIOB OH
BHEJIPAETCA MEX/Ly MaTepUHCKIMM KIETKaMI MUKPOCTIOP i B Jla/ibHelfIleM
OTK/IaJ[blBA€TCS HA TIOBEPXHOCTH MUKPOCTIOP (pHc. 2.22, X).

Pacrionararommecs moji TaneTyMOM CIIOPOTEHHbIE K/IETKM IpeTepresa-
0T MUTOTHYECKUE JeNeHns. VIX IPOU3BOJHblE CTAHOBATCA MATEPUHCKUMMU
13 MUKPOCTIOPOLMTOB BOSHMKAIOT TETPaZbl MUKPOCIIOP.

MysKcKoit TaMeTOGUT NOKPBITOCEMEHHBIX CHJIBHO peylmposan. Ero
obpa3oBaHye MPOUCXOAUT B IBUIbHUKE M CBOJUTCA K OJHOMY JI€/IEHMIO
MuKpocriopsl (puc. 2.24, a-2). OH COCTOUT M3 MAJEHbKON 2eHEPAMUBHOL

Puc. 2.24. Pasgutyie My»KCKOTO raMeTo(ura 1 raMeToreHes.

a — TonbKo 4To ofpasoBaBIIAACA MUKPOCITOpa; 6 — copMupoBanian MUKPO-
CIIOpa; 8 — AE/IeHHe AP MUKPOCTIOPBI; 2 — MYKCKOIT rameToduT; d-3 — aTaIlsl 1e-
PeMelIeHNA TeHCPATBHOM IUIeTKM BHYTPb CU(DOHOTEHHOI KNeTKM; U~ — JlefeHne
reHepaTUBHOM K/ETKY, 3aK/MOYEHHOI B 060M0YKY MUKpOCHOpEL (4, K), /1 — B IbUIb-
1esoi Tpy6Ke.

Knerwu: ckn — cudoHOTeHHaA, TKT — reHepaTuBHast, cnm — crnepmui. [iasma-
JIEMMa: IMI — TeHEPaTHBHOM KIeTKH, IMC — cuOHOTEHHOM KMeTK.
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K7CMKU U KPYIIHON K/emKU nbiiblesoti mpyoxu, U cugoHozeHHO Kaem-
ku. IlepBoHavanbHO reHeparuBHas KNeTKa MMeeT JMH3OBUAHYI0 (opMy
M IJIOTHO IpuaeraeT K o0o/nouke nbuibleBoro sepHa (puc. 2.24, 2). Satem
OHa OKPYT/IAETCA, BAaBasAch B cuoHOreHHylo Knerky (puc. 2.24, 0), nnasma-
7eMMa KOTopoit oxBaTbeiBaeT e€ Bc€ 6onbire u 6onbuie (puc. 2.24, e). B urore
reHepaTHBHAsA K/IeTKa, OTpaHMYeHHaA ABYMA IIasMareMMaMHy, OKasbiBaeT-
¢s1 BHYTpHU cudoHoreHHoi Knetku (puc. 2.24, x-3).

TenepaTuBHast K/I€TKa B pe3ynbTaTe fieneHus Haér fsa cnepmus. Y da-
CTU BUJIOB 3TO NPOUCXOAUT B €Il HEBCKPHIBLIEMCS TBIIBHUKE (pmc. 2.24,
U=K), Y OCTanbHBIX — INpM NPOPACTAHMM IBIIBIEBOTO 3ePHA HA PhIIbLIE
(puc. 2.24, n).

[Tonararot, 4T0 My>CKOii raMeTo(uUT IIOKPHITOCEMEHHBIX PACTEHNI TTPO-
M30IIEN U3 TaMeTO(QUTOB rOJIOCEMEHHBIX B Pe3y/IbTaTe BHINAJIeHNs KaK Ha-
YanbHbIX, TAK ¥ KOHEYHOIt crapuit passutusa (puc. 2.25). CornmacHo Takoii
TOYKE 3PeHUsl BbITIaJICHNE NEPBBIX JIe/ICHUI IIPUBEJIO K [IOTepe B raMeTodu-
Te MOKPBLITOCEMEHHBIX TTPOTAIMA/IBHBIX M aHTEPH/IMA/IBHO KIIETOK; BbIIa-
JEHNE TIOC/IEIHETO JINIEHUA — K yTpaTe KAeTKU-HOXKM U CepMaTOreHHOM
K/IeTKM, QYHKIMM KOTOPOJI IepEeIn K TeHepaTHBHOI K/IETKE.

O60104Ka NBIIBLBI, WM CIIOPOAEPMa COCTOUT U3 [ABYX OCHOBHBIX CIIOEB:
BHYTPEHHETO — MHTUHBI ¥ HAPY KHOI'O — 9K3MHLL VIHTMHA — TOHKas 11¢EH-
Ka, COCTOSI[As B OCHOBHOM 3 TIEKTHHOBBIX BEIIECTB, 9K3MHA IIPeCcTaBIeT
coboit 6omee MOIHOE ¥ C/IOKHO OPTaHK30OBANHOE 0OPA3OBAHME U COHEp-

Craaun paspuTHA

Tunst  [Muxpocmopsr

! 2 —— 3 - 4
Tun Pinus @ ® [] ) r @B @
i a
Tun Cycas @ @ ><

Tun
Angiospermae

Puc. 2.25. Crajmn passuris My»cKoro raMmerodura y CCMCHHBIX PACTEHMIA.
KneTkm: n — npoTannmanbHble, a — aHTEPUAMANLHAS, T — MhINbIERO TPy6Ku (cudono-
TCHHaﬁ), ' — FeHepaTUBHAafA, C — CHePMATOTEHHAM, H — HOMKKM.
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Puc. 2.26. Pasnoo6pasue MblIbIEBHIX 3EPEH.
n — nopa, 61 — 6oposua.

JHUT CIIOPONIO/UIEHIH. B criopofiepme MMeoTcs anepmypnl — YTOHYEHHDIE
YYaCTKM M/ CKBOSHBIE OTBEPCTHA B 3K3UHe, epes HUX BLIXOAAT NbIIbIE-
Bhle TPyOKM Ipy popacTanyuy nmeyibiisl. Tlo dhopme amepryphl AeAATCA HA
Goposdw u nopot (puc. 2.26). Hanbonee apxandHbiMu CIMTAIOTCS OfIHO60-
PO3JHDIE TIbIbLIEBbIE 3EPHA, BCTPEYAION[MECH I/IaBHbIM 06pa3oM y MHOTO-
IIOTHMUKOBBIX, HAIIPUMEpP' Y MarHojiny, K SBOMIOLMOHHO-IPOABUHYTEIM
OTHOCAT MHOTOANepPTyPHBbIe IbUIblieBblie 3épHA. [l ABYHONPHBIX THUIMYHA
TPEX6OPO3AHAA MBIIBLIA, YIS OJIHOAOALHBIX — OJIHOTIOPOBAsL. Qcobsrit THN
COCTAB/ISAIOT GesanepTypHble TILIIbLEBbIE 3¢PHA, OTIHalommecs cnabo pas-
BUTON 3K31HOI. OHU CBOICTBEHHDI GO/IBUIOMY YMCTY BOJHBIX PACTEHMIL
IIbirblieBble 3épHa pasHoOGpasbl 110 dopMe u pasmepam (puc. 2.26).
Cpepyt HUX eCTb LIAPOBUHBIE, SIIMIICONAIBHbIE, HUTEBN/IHBIC 1 JIP., & UX
AMAMETP KONeGNeTCs OT HECKONBKUX MUKPOMETpPOB (dacth OypadHUKOBBIX)
10 ~ 1/4 munnumetpa (HekoTOpBIe ManbBoBbie). [Tonaraiot, 4To, MO KpaiiHen
Mepe OTYacTH, pasMep 3épeH CKOPPeNMpoBaH ¢ yinHol cTonbuxka, T.e. TeM
paccTosHueM, KOTOPOe AO/DKHA MPeojioNeTh pacTylliad NblabLeBas TpybKa.
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A.A.lNaymos. PaamHoxxeHue pacteHuit

Tuneyeit — COBOKYNHOCTb B IjBeTKE IIORONUCTIKOB, WM Kapren (cu.
puc. 2.21). Tuneweit, cocToAmuil U3 OJIHOTO MM HECKONMBKUX He cpocurmx-
i MeXJy Co60¥t IUIOOMICTHKOB, HashIBAOT ANOKAPHHLIM, COCTOAIMIA
U3 CPOCIIMXCS TIORONIUCTUKOB — UeHokapnHuim. IIpM OMMCaHUM LBETKa
HIMPOKO MCIIO/Ib3YETCA TakyKe MOHATHE necmux. VM 0003HAYAIOT KaK OT-
ACNbHBIA MTOJO/MACTUK B ATIOKAPIIHOM THHEIlee, TaK U CTPYKTYPHOe 06-
pasoBaHue, BHELIHE TIOX0XKee Ha HEro, Ho B JEHCTBUTEBHOCTH COCTOSAIEe
U3 HECKO/IbKMX CPOCIIMXCA IIOFONMUCTHUKOB. B TMImMuHOM criydae B mectuxe
PAa3MIMIAIOT HIDKHIOK PAaCIIMPEHHYIO YaCTh — 3A643b6, BHYTPH KOTOPOIL Ha-
XO[ATCA CeMe3ayarTku, crmonbux (B mecTuke, 06pa3oBaHHOM OJHMM IIOLO-
JIACTUKOM, OH HA3BIBACTCSA CrMU00UEM) M BEPXHIOIO YacTh — pouivye (CM.
puc. 2.17). IITORONUCTHK MOXKeT UMeTh BBIPASKEHHYIO YEPEIIKOBYIO 30HY,
MJTA HOXKKY.

717 IBeTKa XapaKTepHO CpacTaHme He TOMBKO IIOONUCTUKOB, HO M JIpy-
rux yacrei. IIpoucxopurs oHo moxer no-pasnomy. Ilpu nocmeenumanvrom
CpacTaHymyu O6BeMHSAIOTCS YaCTH, CHAYA/A 3aKIA/BIBAIOLIVECS W pasBuBa-
folMecs Kak cBOOO/HEIE. 3aTeM OHM NPUXONAT B CONPUKOCHOBEHME YT
C ApPYTOM M CPAcTalOTCA B MeCTaX KoHTakTa. Kak 1 B c/rydae nmpusos u mop-
BOA, MOXK/IY KIeTKaMM CPACTAIOIMXCA CTPYKTY P ONMCaHO 06pa3oBaHue BTO-
PUIHEBIX nnasmopec. Ilpu konzenumanvtom cpacranum o6beMHENBIINECS
YaCTH 3aK/IA/|bIBAIOTCA KAK eIMHOE LETI0e.

[ll1poko pacnpocTpaHeHa TOYKA 3PEHMs, COITACHO KOTOPOIT TIONOMH-
CTUK romonornyen meracnopodumny. Ha ocHoBe Matepuanos cpaBHUTEND-
HOM MOPQOIOTMHU NPEJUIOXKEH PSAJI MEPEXORHBIX GOPM, OTPaKAIOLINIT BO3-
MOMKHYIO 9BOMIOLHIO rtojionmcTuka (puc. 2.27). B Havane pspa crout cio-
JKEHHBIN TIO CPefHEeN XU/IKe TUCTOBUIHBIN MIOJOMMUCTIK, y KoTOporo emé
HET CTUIOANMA Y PLIAbLIEBAA NOBEPXHOCTh HAXOMMUTCA Ha €ro CBOOO/IHbBIX He
CONPMKACAIOLIMXCA KpasX. Takoii He3aMKHYTBIN IUIOJOMUCTUK CBOMCTBEH

06

Puc, 2.27. Pap nepexonspix $opM OT NPUMUTHBHOTO K SBOMIONUOHHO npo-
ABUHYTOMY IIOBONMCTUKY.
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Puc. 2.28. (parMeHT MOMEPEYHOro
cpesa TUIOIONMMCTUKA B MECTE CMBIKAHUSA

€ro Kpaés y IIMOHa.
3 — anuaepma.

YIIOMMHABILECS BhILIIE TeTeHEPHH,
Y Heé 3aMKHYT nuub ero 6asanb-
HBIN yqa(,.'rox. Y pAapa pacreHmit ey
Kpas IUIOJONMCTHKA MOTYT TIJIOT- .:',.."!3\'\%‘
HO CMBIKATLCH, CAMIIATBCA C I0- ‘
MOILBK) CEKPETUPYEMBIX BEIIecTB,
cpacrarbcst dacTmdHo. IIpu aTom
SIIH,H,BPMQ. Ha CMBIKAWILIMXCA Kpa—
X, 2 B pAjie CIydaeB M KyTHKyIa Ha Heil, coxpansercsa (puc. 2.28). Buonb
TaKUX TUIOHOIMCTUKOB OOBIYHO MPOXONAT TPU MPOBOAALIMX My4Ka: CIMH-
HO¥ (op3anbHbLT) U [Ba OpIourHeIX (BeHTpanbHbix) (puc. 2.29, a). Hapsjy
¢ HumMu MOTyT AuddepeHuMpoBaThCA U APyTHe NpoBosAiue mydkn. B xoze
OanbHeNnX IBOMIOLMOHHBIX npeoﬁpaaosaﬂuﬁ TMPOUCXOJIMIIO TIOTHOE Cpa-
CTaHMe KPaée IIOfOMICTUKA, COIIPOBOXKIABINEECH, KAK MONAraloT, 00beiu-
HeHVeM BEeHTPA/IbHBIX ITy4YKOB B ofiuH (puc. 2.29, 6-2).

Pasnmuus 06HAPYKMBAKOTCHA HE TONBKO B CTPOCHUM CHOPMIPOBANHBIX
IIONIONMCTUKOB, HO M B XapaKTepe ux pasBuTuA. Buigensior kondynauxam-
Hule M acuuduammple, Wi nenvmamusie (WUMocudHsle) TIOJONUCTUKN.
3akmaziblBAIOIMIICH TPUMOPANIA KOHAYIUTAKATHOIO [IOJOMMCTHKA TPHO6-
peraer (opmy nogkoBo0OPasHOro BanMKa M Pa3BUBAETCs B CTOBUIHOE
ofipasoBaHMe cO CHOXKEHHOM TimacTuMHKoi. Ha cnenyrouem srane mopdo-
reHesa TPOUCXOAUT CMBIKAHME ¥ IOCTEIEHHOE CpacTaHue Kpaés maojo-

I Z

Puc. 2.29, Cragun cpacTanma Kpaés IIOAOAMCTUEA.
TpoBopAmie MYyYKU: BII — BEHTPANbHBIH, ATl — AOP3AILHDIN.
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A.A.llaymos. PasmHOXKeHWe pacTeHuin

Puc. 2.30. PasnooGpaaue nofonucTy-
KOB.

ITnopmonucTUKM: @ — KOHIYIIMKATHBIN,
6 — acuMamMaTHH, 8 — ¢ ACUMAUATHON
M IJIMKATHOW SOHAMM,

61 — GproLUOd LIOB; 30HBL: a3 — ACHH-
IMaTHAA, I3 — M/IMKaTHasA,

mucTiKa, 110 MecTy cpacTaHus NpPOXOWUT ILOB, HasbiBaeMblil OPIOIIHbIM
(puc. 2.30, a). B KOHAYIIMKATHBIX IIOJOMMCTUKAX 06BIYHO MMEETCs CIIMH-
HOI1 11 TTapa GpIoIHEIX y4yKoB (puc. 2.29, a).

Kpas acuujmaTHOrO NIJIOfO/IMCTUKA CPAcTalOTCA KOHreHuTanbHo. Ero
IIpUMOpAUI TIprobperaeT dopMy KonblieobpasHoro sanuka. ITo MHEHMIO
HEKOTOPBIX ABTOPOB, OH HAIIOMUHAET HA PAHHMX CTaAUAX GOPMUPOBAHMUA
IMTOBU/IHbIN JINCT, CUJAIAA HA KOpOTKOM dYepemke. [To Mepe passutus
NAOAOANCTUK (IIECTHK) CTAHOBUTCA KYBIIMHKOBMAHBIM. B HEM Het Oprow-
Horo mga (puc. 2.30, 6). B TakoM MIOKoMMCTUKE YaCTO BBIAEIACTCS CIIMHHOM
1 TONBKO OffH GPIOIIHON NpoBOAALMIL y4oK (puc. 2.29, 2).

DopMIpOBaHNE IIONOMMCTHKA MOKET HOCUTH KOMOMHMPOBAHHBIN Xa-
pakrep. B atom cny4ae ero npumoppuii npunumaet GopMy Kombiieo6pasHo-
ro Ba/AMKa co CKOIIEHHbIMY Kpasmu, OH HIOKe Ha OPIOLIHOI CTOPOHE, BhIIIIE
HA CIMHHOI — B 06macTu Gyayueit rIaBHOM >xunku. B pesynbprare 6onee
MHTEHCHBHOTO POCTA CIIMHHONM CTOPOHBI Kpas IVIOJOMMCTUKA CO BPEMEHEM
NPUHUMAIOT BEPTUKA/IBHOE IIO/IOKEHME M 3aTeM cpacTarTcd. B rakom mio-
ponucTuke Gopmupyercs H6aszanbHas acIUAMATHAA 30HA C KOHI'€HUTA/IbHO
CPOCUIMMMCS KPasAMM M BePXHsAA, BO3HMKAIOI[AA B PE3yNbTare IIOCTIEHU-
Ta/IBHOTO CpacTaHMA, INMKaTHaA 30Ha (puc. 2.30, 6).

Cemesauarky pacnonaraioTcs Ha IUIALEHTAX, 3aHMMAOWIMX OOBIYHO
CTPOrO OnpejieNnéHHOE NONOXKEHNE B 3aBA3N. B 3aBMCHMOCTH OT UX pasMelle-
HUS PA3NIMYAKT HECKO/IbKO BAPHMAHTOB IUVIAlEHTALINI. TaK, B IIJIOMONMUCTIKE
aIOKaPIHOTO IMHeles OHM 0OBIMHO PACIONATAIOTCsA O/MKe K ero BHYTPeH-
HUM Kpasm — kpaesas naauenmauus (puc. 2.31, a, 6). Pexxe BcTpevaerca
NOBEPXHOCMHAA NAGUEHMAYUA, TIPY KOTOPOJ ceMe3ayaTKy pasMelaloTcA
160 TI0 BCel BHY TPEHHEl HOBEPXHOCTY IIOJONIUCTUKA, TGO B ONIPENeNnéH-
HBIX €r0 Y4acTKax, HO He Ha KPasX.

58

[nasa 2. PaamMHOXKEHWE PacTeHUIA CeMEHamMm

B 5BOMOI1M IIPOMCXOAUIO COKPALleHME YMC/Ia IIO0MMCTHKOB B LIBETKE
M WX cpacTaHie MKy coboil, T.e. o6pasoBaHue LEHOKAPIHOTO THHELes.
CoriacHo WHPOKO PACIPOCTPAHEHHOMY B3IASAY CYIIECTBYET NPAMAs CBA3D
MEXJY CTETEHBIO NPUMUTUBHOCTY CEMENCTBA M YHC/IOM ero NpefCcTaByuTe-
nieit, o6/majaloyX aloKapIHbIM ruHelieeM. OH XapaKkTepeH JUIA MarHonme-
BBIX, BUHTEPOBBIX, TIOTUKOBBIX, IIMOHOBLIX M IP.

B 3aBucuMocTH OT criocoba cpacTaHMA MIOJOMMCTUKOB PA3MMYAKT He-
CKOMIBKO TUIIOB IIEHOKAPIIHOTO THHENEA: CUHKAPIHBLA, TApaKapIHbIi 1 /-
3MKAPIHBINA, .

CunkaprnHbiil TMHEIE — L{eHOKAPIIHBINA MHOTOTHE3J|HBII THHELEH € teH-
MpanLHo-y20/1K0801 MIAleHTaLel (puc. 2.31, 8). TTonaraiot, YT0 OH BO3HUK

P
a @ (7]
Puc. 2.31. Cxema 9BOMIOIUY OCHOBHBIX TUIIOB TMHCLCH.
TuHelen: a, 6 — anoKapiHbLi; 8 — CHHKAPTIHBIN; 0 — napaKapHoHbI;
3 — MUAMKAPTIHBLL; 2 € H — TCPexoiHbie POPMBL

€34 — CEeMe3avyaTok, [ill — [10P3a/bHbIi MYYOK, IJIK — IVIOROMUCTHK,
BIl — BEHTPA/ibHBIA MIYUOK, TH3 — THE3/[0 3aBA3N.
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A.A.llaymos. PaamHoxeHWe pacTeHni

B IIPOLIECCe SBONIOLIMN M3 anoxapnﬁom riuHelles B pesynbrare OHOKOBOIO
cpacraHua 3&MKHYTMX TINMOOONMMCTHKOB, MMEHILIMX KPEEBYS{) TIAaNEeHTa Mo,
B npenenax psja cemeitcTs MOKHO Hab/IOATD BCE IPOMEXYTOYHBIE (POPMBI
ME)KJJ,Y aro- u CﬂHKapﬂHbIM ruHeneemM (Marnonmeame, NaKOHOCOBbIE, KyH(}-—
HUEeBbIE, TONICTAHKOBBIE U AIp.). [Ipu ganexo sairenniem CpacTaHMu IJIOJ0NN-
CTUKOB 'MCTONOTMYEeCcKU Bblpa}KeHHble paHee I‘pallﬂubl Me}KHy HHMMHM HMCHE-
3ai0T. B a1Mx ciiyyasx BeHTpanbHbIe MyYKY COCENHMUX IIOROMUCTUKOB, PEXe
OJIHOTO ¥ TOIO XK€ IVIOJIONIMCTHKA, CTIMBAIOTCA MEXY co60i OZ06HO TOMY,
KaK 9TO u306paxkeHo Ha puc. 2.29, 8, 2.

Ilapaxapnotil TMHeIel — LIEHOKAPITHBINA OIHOTHESIHBIN TUHELIEel ¢ 1o-
cmenHoll nmanenTanueir. CuuTaeTcs, YTO OH HEOJHOKPATHO KOHBEPTeHTHO
M TapajiieNlbHO BO3HUKAN B PA3AMYHBIX MTMHUAX NOKPHITOCEMEHHBIX pac-
TeHuit u3 anokapnuoro (puc. 2.31, a, e, 0) n cuskapnuoro (puc. 2.31, 8-0)
ryuHenes. JauHHbl TUI TMHeLleA 9allle MPOYNX BCTPEYAETCH Y I[BETKOBBIX
pacTenmit. O 6oree SKOHOMUYEH I10 CPABHEHMIO C CUHKAPITHBIM THHEILEEM.
VicyesHoBeHME BHYTPEHHMUX NEPETOPOOK CHHKAPITHOIO IMHELES ¥ OTHOCH-
TebHOE YBEMMYEHNE IIOJIOCTH 3aBA3M CO3MAKT OONbINe BOSMOXHOCTEN /1
Pa3sBUTHA TJIALIEHT, KOTOPBIQ 3/1eCh 4acTo paapacralo'rcs U BETBATCH, a TAK-
XKe CeMe3adyaTKOB. .

Jlusuxapnmviii rTMHeNeil — 1I€HOKAPIHBIN OHOrHE3IHBII THHeLIeH ¢ Ko-
noxvwamou nnanenTanueit (puc. 2.31, 3). B mpouecce sBOMIONMM OH MOT BO3-
HUKHYTb U3 CHHKApPIHOTO B pe3y/brare paspylleHus Neperoponok, pasge-
MABLIMX €ro ruésja (puc. 2.31, 6, %, 3). B TakoM crydae KOJIOHKa TOMOTOTIY-
Ha LEHTPANAbHOM YacTU CHMHKAPITHOTO I'MHelest ¥ 00pa3oBaHa CPOCUIMMUC
KPaeBBIMM yYaCTKAaMM IUIOAONIMCTHKOB, HECYIIMX IUIALIEHTH ¢ CUJSIUMMU
Ha HMX ceMesadaTKaMi. JIMBMKapIHbIN rUHElel CBOMCTBEH, B YACTHOCTH,
TBO3JAMYHBIM M EPBOLBETHLIM.

B xope sBOMIOLMHM B I[BETKE Y 9aCTH BUJIOB BOSHUK/IM JOIIOJTHUTEIbHbIE
CTIOCOOBI 3aLMTEI CeMe3adaTKoB. K ux umciny orHocnrtes runantyii (ot rpey.
hypé — BHM3Y, CHUSY, 10}{ 1 anthos — 1BeTOK) —
Tpy6uaToe, 6Goxano- wau OMHORLEBUHOE 0O-
pasoBaHue, N0 Kpalo KOTOPOTO PacHONararoTcs

Puc. 2.32. lIBeTOK € THIAHTHEM Y MAaHXKETKH CBep-
Karouen.

OKIl — OKO/IOLBETHMK, TH — ThIYMHKA, CT — cTONGMK,
I'Tl — TMIAHTHIL, 3B — 3aBA3B.
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Puc. 2.33. Tlonosxenye 3aBA3N B IIBETKE.

3apasu: @ — BepxuAs; 6, 8 — HIDKHIE.

Y — MalICIMCTHK, /Il — JICIICCTOK, TH — TLIYMMHKA, (138 — [NOJMOCThR 3aBA3M,
Pl — PbUIBLIE, €39 — CEME3AYATOK, TP — LBETOYHAR TPYOKa, LIl — LBETO/IOKE.

yacTyu okonoueeTHUKa. OH OXBaTHIBAET IVIONOMUCTUK (IIOJONUCTHKY), HE
cpactasich ¢ HuM (puc. 2.32). VisyueHue NpOBOASAILIEHA CUCTEMbI TUIIAHTHUS
AaéT OCHOBAHME CUMTATH, YTO OH MOXKET MMeTh PasHYI MOP(OIOrndeckyo
NPUPOAY: MPEACTABIATD CO00I paspociieecs 1BeTON0XKe; ObITh 1Bero4HOL
mpyoKoil, T. €. IPOAYKTOM CPaCTaHUs OCHOBAHWI1 B/IEMEHTOB OKOOLIBETHM-
Ka ¥ THIMMHOK; UMeTh KOMOMHMPOBAHHOE LIPOMCXOXKCHIE,

Kpome 31010, B pasniyuHbIX rpyInax pacTeHMIT «MEHANOCh» [TON0KeHMe
3aBA3YU B LBeTKe. PasnuyaioT BePXHIOKW, IMOMYHIDKHIOW U HIDKHIOO 3aBS3b.
Bepxwsis 3a653b pacrionaraercsa cBoOOJHO Ha LBETONOXE. K€ cCTeHKM He cpa-
CTAITCA € OCTAIbHBIMM 4aCTAMM LBeTKa. THIMMHKM, /IEMECTKM M aLIeNN-
CTHUKM NPUKPEIUIAIOTCA B TAKOM LBETKE K LIBETONOXKY HMKe 3aBSA3M, M3-3a
Yero OH MOYYMT Ha3BaHue nodnecmu4rozo (puc. 2.33, a).

HiokHsAA 3aBA3k pacmonaraeTcs IMON THIMMHKAMM M 3/IEMEHTAMM OKO-
JIOLBETHUKA, KOTOPEIE OTXOJAT OT eé pepxHeil yacTu. ViMeromuii eé 11BeToK
HA3BIBAeTCsl HAdnecmuyHvimM. I1py Halmuuuy B LIBETKe OJIYHVDKHEN 3aBA3K
OKOJIOLIBeTHUK U JIETIECTKYU OTXOJAT OT €€ CPeJiHen yacTu.

B03MOXXHBI pasHble BAPUAHTH BOSHUKHOBEHISA T10/IYHIDKHEN 11 HYDKHE
34BA3M, B YACTHOCTH B PEayNbTaTe CpacTaHMA CTEHOK 3aBA3M C LIBETOYHOM
Tpybkoit (puc. 2.33, 6), a TakKe WHBATMHALIMK LIBETONOXKA U HOTPY >KEHMA
B Hero 3aBsizn (puc. 2.33, 8). Yaile BcTpevaeTcs IEePBIT U3 YKasaHHBIX Ba-
puanTOR (OyKOI[BETHBIE, OPXUJIHbIE, CIOKHOL[BETHRIE 1 Ap.), PeXKe — BTO-
poit (caHTa/loBble, KAKTYCOBbIE, IOPAHTOBLIE U AP.). B aBomionmu pacTenui
BEPXH:isl 3aBs3b NPEALICCTBOBANA HIDKHEN, B KOTOPOI cemMe3ayaTKy sauy-
1[eHbl HE TOJIBKO CTEHKOM 3aBA3Y, HO M JOTIOMHUTENBHBIMY MTOKPOBAMM.
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Cemesauamox JaKaagbiBaeTCs Ha IJIALIEHTE B pesyibrare HNEMEeHMA KIe-
TOK eé TIOBEPXHOCTHBIX C/I0€B, IABHBIM 0OpasoM MEePUKIMHATBLHBIX BO
BTOPOM-TPETbeM C/I0e ¥ AHTMK/IMHANBHBIX — B HapyHoM. ITpu aToM 06-
pasyeTcsi OYTOpOK, CIOXKEHHBI MEPUCTEMATHYECKUMY KIETKAMM — IIPU-
mopauit Hyuennyca. Tlo Mepe pocra 6yropka B ero
OCHOBRAHMM BO3HUKAKT B BUOe OI[I'IOI'O—JIBYX KOJIb-
1e06pasHbIX Ba/IMKOB 3a4aTKM MHTETYMEHTOB, KO-
TOpbIE IIOCTENEHHO 00pacTaloT MPUMOPANIA HyLen-
nyca (puc. 2.34). ChopMuUPOBAHHBI 3a4aTOK COCTO-
uT M3 Hyuennyca; MOKPBIBAKIINE €10 OOHOTO MIH,
yame, ABYX WHTEIYMEHTOB, MEX/ly CBOGOAHBIMM

Puc. 2.34. Paspupa-  KPasAMM KOTOPBIX IPOXOJIMT KaHall — MMKPOIINATIE;
IOLAJCA CeMe3auaToK.  CeMeHOXKu, win Qynukynyca (ot nar. funiculus —

be — ymnynye,  gamarmk), ¢ IOMOU[BIO KOTOPOTO CeMe3aqaToK MpU-
HH — HHTEryMEHTEL,

i — KpengeTcs K N/IalleHTe (puc. u2.35, a, 6). basanbHas

YacTh cemMe3adarka, B KOTOPOI CAMBAIOTCA OCHOBA-
HIfe HYIE/UTYCa, UHTETyMeHTbI 1 GyHMKY/yC, Ha3LIBAeTCA Xaa30il (0T rped.
chalaza — ysenox). ®opma cemesayarkos pasnoobpasia. Onyu MOryT 6sITh

MII

@H HH

Puc. 2.35. PaszHoo6pasue ceMe3a4arkoB,

@0 — CeMe3aavuATKI: a4 — MPAMOIi (OPTOTPONHEN), 6 — obpawénnpiii (anmarpon-
HBIi1), 8 — NOAYHOBEPHY T (TeMUTPOTHBIN), 2 — OJHOCTOPOHHE H3OTHYTHI (KaM-
MMAATPOIHEL), 0 — JIBYCTOPOHHE M30rHyTh (aMUTPONHEIL); e — ceMesayaTok
C aPMILTYCOM; H — CeMe3avaToK C apU/UIOMIOM.

MurerymenThl: BUH — BHYTPEHHUI, HUH — HAPYXHbIA; 3M — 3aPOJIbILEBbIIT
MEIIOK; MII — MMKPOITU/IE; apfi — apuWUtou; ape — apumnyc; gc — bynnkynyc
X/1 — XaJ1a3a; HIl — HYLE/Nnyc.

62

[nasa 2. PasamHoXeHUe pacTeHnin CEMeEHaMn

NPAMBIMH, TIOTYTIOBEPHYTHIMY, O6paIéHHBIMM 1 2ip. (puc. 2.35, a-0). B co-
cTaBe CeME3a4aTKOB HePEAKO IPUCYTCTBYIOT M MHbIE CTPYKTYPBI: apUITYChl,
apuwtonast u gp. Apuznyc (ot nar. arillus — marrusa), unmi Kpopenbka (Ipy-
CeMAHHMK) — MPUAATOK, PA3BUBAIONIMIACA B BUjle BRIPOCTa Ha yHUKYIyCe
u obpacraromuit Gpopmupyonieecs cems (puc. 2.35, e). Apuwtyc Hepeako
CYMTAIOT TPETHUM MHTETYMEHTOM. Apunzoudst, Wi 10)KHbIE APUIITYCBI pas-
BMBAIOTCA KaK BBIPOCTHI MHTerymenra (puc. 2.35, x). CTeneHpb UX pasBuTus
BapbUPYET B IMPOKMUX TIpejieiax — OT HeGONbIINX BEIPOCTOB O PAa3BUTHIX
hDKpOBOB.

B cybsruepManbHOM C/I0€ TEPMMHANBHONM YacTH Hyuemryca mud-
(depeHIMpyeTCsi OfHA, PeXKe, HECKOMBKO APXECIOPUaIbHBIX K/IeTOK. OHM
OGBIYHO OT/IMHAIOTCSA OT OCTA/IBHBIX KJIETOK Hyle/mryca OONbIIMMU pasMe-
pamu, KPYIHBIM ALPOM, IVIOTHBIM IIPOTONIACTOM. APXeCnopuanbHas KneT-
Ka 160 HEMOCPENCTBEHHO CTAHOBUTCH MATEPUHCKOI KJIETKOW Meracnop,
nmubo mepes 9OTUM OIMH pas AemuTCs, 06pasys MaTEPUHCKYIO M MIAPUeTaib-
Hyio K1eTku. IlocnegHee 6onee CBOMCTBEHHO NPUMUTHBHBIM ceMelcTBaM,
TPE/ICTaBUTENN KOTOPBIX 06MANaloT MaCCMBHBIM HyHenaycoM. B ranbuesi-
uIeM napueTabHasg KIeTKA MOKET JIE/IUThCA, CIOCOOCTBYs TeM CaMBIM yBe-
AM4eHNIo 06BEMa Hyle/yca. MarepuHCKasA KAeTKA MEracropsl, M Mera-
CIIOPOLUT B PesynbTare Meiiosa POU3BOAUT TeTpajy Meracnop (puc. 2.36,
a-0). JlanbHeriniee pasBuTUE MOTyYaeT MIIb OfHA U3 HUX. OCTanbHble Me-
racropsl OTMMpaKT 1 paspymarnTtcs (puc. 2.36, e).

/3 Meracrnopsl pasBMBAaeTCA IKEHCKMI raMeTOGuUT, MOMYUMBILMI Y 110~
KPBITOCEMEHHBIX PaCTeHUIl Ha3BaHue 3apodviuiessiii mewok. Y 80% Bupnon
on Polygonum-tuma. Csoé Hassanue TMn monyumn or supa Polygonum

MIcmn

JIMIC

Puc. 2.36. Crajguu Meracrioporenesa y naciésa,

@ — TPONOMLHEIA cpe3 QopMUpYyIOIEroca cemesauarka; § — MEracnoporuTt;
8, 2 — JenALMecs KIeTKu; d, ¢ — TeTPafibl MEracrop.

SHUH — 3a4aTOK MHTETYMeHTa, HIl — HYUEIYC, MICT — METacropoLuT, MICH —
MEracropa, AMrc — JACTCHCPUPOBABLUIE METACTIOPHI.
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Puc. 2.37. Crajuu pasBUTHA MKEHCKOTO TaMeToduTa ¥ Iacaéna,

a-8 — PasBuBALWMECH 32POALILLCBRIC MCIUKM: & — C HBYMA, 6 -— YETHIPBMA,
6 — BOCEMDIO AIPaMit; 2 — COPMIPOBAHHDII CeMUKIETOMHBL 3apOMLILIEBbIit Me-
WIOK; 0 — AjtneKnerxa,

A — Anpa, AKn — ni&uexne'n(a, aTO — aHTUIIONEL, [ — NO/APHbIe Anpa, K —
HeHTpanbHad KNeTKa, Cry| — CHMHEePrujbl,

divaricatum (roper; pacTONBIPEHHBIN), HA IPMMEPE KOTOPOro OH 6bUI oM~
can. Ms-3a IHPOKOro pacnpocrpauenma €ro E‘.'ll.lé Ha3blBAKT HOPMa/IbHbIM
TUIIOM.

3apoppbllIeBbIli MEIIOK HOPMajbHOrO Tuma obpasyerca B pesyiabrare
Tpéx pmenenuit apep (puc. 2.37, a-6). Bosuuxume 1mocue mepBoro AeneHus
JiBa JIOYEPHMX S[Pa PACXOIATCA K IIONI0CAM YBEeIMUMBAOIENCS B pasMe-
pax knerku (puc. 2.37, a). B xozie IByX NOC/IENYIOMIMX AeTeHNiT 06pasyeTcs
BOCbMMAZIEPHASA LIEHOLMTHAA K/IeTKA — 3apOJibILIeBbIii MelIok (puc. 2.37, é).
YeTnipe ero A71pa pacionaralTca Ha MUKPOIIM/IAPHOM, YeThIpe Ha Xa/I1a3ab-
HOM KOHIe. 3aTeM 110 OFHOMY SAAPY OT KKIOTO IIONI0Ca MUTPUPYET B LieH-
TPa/ibHYI0 YacTh K/I€TKM — 3TO NONAPHble A0pa. B manbHeitiieM OHM CIu-
BAlOTCS, laBas IMIVIONTHOE UeHMPanvHoe, WU 8mopuyiHoe A0po. CrusHne
AfCP MOXKET NPOMZONTH 10, BO BPEMS MM IIOC/IE OIUIONOTBOPEHMS.
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IInTOKMHES IPUBOAKUT K TNPEBPALICHNIO BOCBMUAIEPHON KIIETKN B Ce-
MUKJIETOUHbII 3apopbiuieBbit Memok (puc. 2.37, 2). Ha ero Mukpornmisp-
HOM TOJIKCE PACIIONAraeTca Alyesslli annapam, B COCTaB KOTOPOro BXOIUT
siiyexnemia u gBe cuxepeudwl (0T rped. syn — Bmecre u ergon — pabora);
cojiepralias OTIAPHbIE APA UEHMPANLHAN KIEMKA, NOyYUBLIaA CBOE Ha-
3BaHVE IO MECTOTONOKEHMIO B 3apOJbIIIEBOM MeIlKe; TP aHTUIIOAb! (OT
rpeq. anti — MPOTHB U POUS — HOTA).

OcHoBHYIO GYHKINIO AHTUTION PAJI ABTOPOB BUAUT B TIOT/IONEHNM NUTA-
Te/BHBIX BEIECTB, NOCTYIAOINX B CEME3aYaTOK 10 IPOXOJISAIEMY BHY TPU
CeMeHOXKKM NpoBojisileMy IyuKy. C BBINONHEHMeM aHTUIIOAAMM JIAHHOM
dyHKIpIM CBA3BIBAIOT TOT (GAKT, YTO OHM, KK MpPaBMIO, nepsbivu Anudide-
PEHUMPYIOTCA B 3aPOABILIEBOM Menike. OHY MOTYT TaKKe BhINONHATD 3aI1a-
caronyio QpyHKIUIO, HAKATUTUBAs GeNKY ¥ TUIMIbL, KOTOPhIe MOTPeb/II0TCs
cTpyKTypamy rameTodura mocne OIJIOfOTBOPEHMs. ITUM KieTKaM CBOM-
CTBEHHO Ha/MYMe AKTUBHBIX APHIIEK, MHOTOUUC/IEHHBIX pu6OCOM, Pa3Bu-
TOr0 IPAHYAAPHOTO SHAOIUIASMATHYECKOIO pe-
TUKYIyMa, aCCOLMMUPOBAHHOrO C BAKyO/IAMM, —
YALTPACTPYKTYPHBIX OCOOEHHOCTEN, CBASAHHbIX
C CMHTE30M U OT/IOXKeHMeM OeMKOB.

Ilornoumenue NUTATEIBHBIX BEUIECTB M3 HY-
mennyca OCYILIQCTBHHIOT U Apyrue KnerKku 38.p0—
[pIIeBOro Memika. [Ipy 9TOM CTeHKM aHTHUIOH,
LIeHTPANbHON KIETKM M CMHEPruji, 0OpalléHHble
K HYLEIyCy, MOryT 00pasoBbIBaTh NabUPUHT
obonouky. Brarojaps emy CylieCTBEHHO YBENU- i
YMBAETCA MOBEPXHOCTD IUIA3MaNeMMBl, YTO, KaK {—1T
M3BECTHO, CBOIMCTBEHHO KIETKaM, obecreunsa- {
JOIMM Y PAcTeHMil MOIMIONIEHMEe M BbIBEfeHNUe
Bemjecrs. Ero dopmupoBanue KpajiHe BaXKHO,
NOCKONBKY MEXY KIeTKaMM CrIopoduTa 1 rame-
TO(UTa OTCYTCTBYIOT CUMIUIACTUUECKME CBA3M. \
V OTHeNIbHBIX BUIOB AHTUIIOBI M CHHEPTUILI 06-

PasyIoT aKTUBHBIE raycTopun (puc. 2.38).

Puc. 2.38. 3apopbIenblii MELIOK Ty TOPHIt Kamrabpuii-
CKOI.

aTIl — aHTHUNOAbL; AKI — ANLEeKNeTKa; B — ampmqnoe
AAPO; €Il — CMHEPTHABL; ACIA — AAPO CHHEPTUJIBL, oﬁpa3o—
BaBIIEii TayCTOPHIO; IT — raycTOPUA.
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AKIT

Puc. 2.39. CrpykrypHoe pasHoobpasue copMUpOBaHIbIX
3aPOJIBIIIERKIX MEIIKOB.
AKI — THLEKIeTKM,

Pasmuyaror ~15 THIOB Pa3BUTUA 3aPOJIbIIEBOTO MEIIKA. 3HAUMTETbHOE
pasHoOOpasue OHM NEMOHCTPUPYIOT U B 3peioM coctosumyu (puc. 2.39).
Qb61MM 11 BCeX HUX ABIACTCA CUIIbHALA penyKius 1o CpaBHEHMIO € Ta-
METO(PUTOM TONOCeMEHHBIX pacTeHuii TeHJIEHIMS HA YCKOPEHME ero pas-
BUTNA HAIJIAZHO BUAHA B TeX CIy4YasdX, KOIJIa MEracloporeHes BK/IIOYAeTcs
B (opMupoOBaHye 3apONBIIIEBOTO Mellka. Bhiiie 6bi10 paccMoTpeno pas-
BUTHE MOHOCHOPUYECKO020 yKeHCKoro ramerodura (cm. puc. 2.40, BepxHMit
psi). BocemutaziepHBLT MEIIOK MOYKET, OIHAKO, Pa3BUBATLCA M MHaye. B cry-
vyae 6ucnﬂpu'iecxozo MeIIKa MTOKEHE3 IPOMCXOOUT TONbBKO 110C/e 1HEPBO-

Tuis passurus Meracnoporenes MeraraMeToreHe:
WEHCROTO —— (Pa3sBHTHE KeHCKOTO raMeTotuTa)
ramerodhHTa
3 i 4 3 ¢ 5 5 7
MoHocnopHyeckui ﬂ
s £~
Buenopuyeckni @ X
Terpacnopuuecknit A

Puc. 2.40. Crapun meracnoporeresa (1-3) u pasBUTHA KEHCKOrO raMeTo-
¢ura (4-7).
I — meracnopouut; 3 — Meracnopa; 2, 4, 5 — npoMexyTouHble cTafguu; 6 —

BOCLMMANEPHDI 3aPOJIBIIEBHI MeIIOK; 7 — chOpMUPOBAHHBIIA 3aPOJBILLIEBbIA Me-
IIOK.
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TO JiefleHns Mejfo3a MaTepPUHCKON K/IeTKM MEracrop (puc. 2.40, cpepHui
pan). Benep 3a BTOpbIM [IETEHUeM e KNCTOYHbIE CTEHKI He 06pasyroTcs.
BO3HMKAIOT /€ [IByXAMIEPHble KIETKM, Oj{Ha U3 KOTOPHIX morubaet, BTopas
NPOM3BOUT JKeHCKuit rameTout. ITpu 06pasopaHuy TETPACIOPUIECKOTO
SKEHCKOro rameTo(dnTa MeracnoporeHes BOODIIIE HE COMPOBOXK/AETCA LIUTO-
xenesamy (puc. 2.40, HIDKHMUIN pan). Tlo cyTH, BOSHMKAET LCHOMUTHAA Me-
racropa, CofiepKalias deThipe raryioniHbiX Aapa. Ilocie ofHOTo feneHus
KaXKJIOTO U3 HIX, BO3HMKAET BOChbMUAAEPHBII 3APOMbILIEBDIH MEIIOK. JITax,
obpa3oBaHye M3 MEracropbl MOHOCHOPUYECKOTO JKCHCKOro rameTodura
IPOMCXOAMT B Pe3yNbTaTe TPEX AeeHI, GUCIOpUHecKoro — ABYX, Terpa-
CIIOPUYECKOTO — B PE3YNLTATE OHOTO JIENEH M.

2.2.2. ONbINEHME W ONTOAOTBOPEHUE

OnviieHyle — NEPEHOC TBUIBLBI C IbUIBHMKOB Ha PbIIBLE MeCTHKa.
Pasnuuaror asmozamuto (0T rped, autos — caM, gamos — 6pax), nin camo-
OIMbl/IeHe, KOTJIA MBIl IePeHOCUTCS B IIPE/ieNiax OFHOTO LBETKA, 1 A//i0-
2amuto (ot rpey. allos — ppyroit u gamos), WK TyKeOoNblIEHNEe — ONLIICHIE
eCTUKA TIbI/IbLIOM IPYTOro 1{BeTKa. BO3SMOXKHBI IBa TUIIA a/7/1I0IraMUN — Ten-
TeHoramus u KceHoramus. [eiimenozamus (OT Tped. geiton — coces 1 garmos),
WM COCEJICTBEHHOE OTbI/IEHIe — [1ePEHOC IBUIBLIBI C 1IBETKA Ha I[BETOK Off-
Horo pacrenus. Kcenozamus (0T rped. xenos — y>KOIT), WM MepeKpeCTHOE
OIIBUTEHME — IEPEHOC IMBUIBIIBI C MBIIbHUKOB 1IBETKA OJIHOTO pacTeHUs Ha
Pphi/IbLiE IECTUKA IPYIOTO PacTCHUA.

Kasxnpiit criocof ombuieHUsA MMeeT 6MOIOrMYECKY 0 LeHHOCTD. Ilepe-
KPECTHOE OTIblIeHe 00YC/IOBNMBAET OOMEH reHaMy M MHTETPALIIO My Tally i,
[OJZIEPKUBAET BHICOKYH [ETEPO3UTOTHOCTD noNy L. Onpenencuue re-
HETHYeCKOi M3MEHYMBOCTY METOLOM TeNb-3/1eKTPOdopesa, MO3BOMAIONUMM
OLEHNTH B CKOMbKMX (POPMAX TPEACTAB/IEH TOT MM MHO GeNOK y JIAHHO-
rO BYA U € KAKOJi YaCTOTOI BCTPEUAETCA KaXK/Ias U3 9TUX GOpM, HAIIALHO
CBUETENbCTBYET O CYIECTBEHHO 60ee BRICOKOM €€ YPOBHE Y IepeKpECT-
HOOTIBIIAEMbIX pacTenuii (puc. 2.41).

] «
; e i1
o 3 6 9 12 15 18

Puc. 2.41. Jona reTepo3UrOTHLIX JIOKYCOB B TE€HO-
me ocobn, %. :

a4 — CaMOOILLIAIONMECH, § — MePeKPECTHOOMbIIAE-
MBIC PACTEHUA,
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B Xofe oBoMOIMM BOSHMK/IN Pas/MYHbIE CIIOCOOHI, OrpPaHMYMBAIOLIVE
VI TIpefOTBpaLIaloN[ie camootbinenne. K ux yncny OTHOCAT, B YaCTHOCTH,
nonoBoit nonumopdusm (ot rpey. polymorphos — MHOroo6pasHbIi) — Ha-
nUYKe B pefienax Buaa ocobeli pasHoro noma, IBeTky Ha HUX MOTYT 6bITh
060eMONBIMM, MYKCKMMM (THIYMHOYHBIMM), JKEHCKMMM (IEeCTHYHBIMY)
W CTEPM/IPHBIMM, YTPATUBLIMMM NONOBYI0 (YHKUMIO M NPUB/IEKAIOIMMN
ONBUIMTEJIEN K COLBETHAM, cofiepsKaluM depTunbHbIe [BETKY (nanpumep,
y KanuHbl OObIKHOBEHHON). Y 08Y0OMHBIX PACTEHMI MYKCKME U SKEHCKME
LBETKM HAXOAATCSH HA PasHbIX PACTEHUAX (KOHOTIIA); IIPU 2UHOOUIYUY OHH
0cobu POPMHPYIOT JKEHCKIeE, ipyrie — 060€IoNble LBETKY; TP AHOPOOU-
dYuu Ha pasHBIX 0c06aX 06pasyoTcs MyXCKue i 060emonbie BETKH; IpH
MPUIULUY €CTH 0COOH ¢ MY>KCKUMU, KEHCKUMM 1 060EIONBIMMU HBETKAMM.

CaMOONbIIEHMIO IIPENATCTBYET TaKxKe duxozamus (ot rpey. diche — pas-
JieNbHbLA U garmos — 6pak) — YHKIMOHANbHAS PA3/IeNbHONONOCTD IBETKA,
OGYCHOBHCHHaﬂ pa3HOBpeMeHHbIM COSPEBHHMCM MNBIIBHUMKOR €ro ThIYMHOK
JI pbUIbLIA NeCTHKA. Boigenaior ase e€ GopMbI — MPOTAHPUIO M IPOTOTH-
uyio. [1pyu npomandpuu pauplie co3peBaeT MbUIbLA U ITbUIBHNKA BCKPhIBA-
I0TCA, KOIJIA PhlbLe elé e roToBo K e€ socupusituio. [Tpu npomozunuu,
HampOTHUB, PaHblIe co3peBaeT povinple. Hanpumep, y cmonésku Buibya-
TOI IIepBble NATH THIYMHOK PACITyCKalOTCA BEYEPOM M 3aBAJAIOT YTPOM
(puc. 2.42, a). B cnegyromuit Bevyep paciycKaioTcs CTIENYIONIME AT ThI4N-
HOK, 3aBs1/lal0lMe YTPOM BTOpOro mHs (puc. 2.42, 6). Prinbiie BuigBUraeTcs
TONLKO Ha TPEThIO HOYB (puc. 2.42, 6). IIpoTanapus odens gefictBenna. OHa
MOMKET OXBATLIBATh OﬂHOBPEMCHHO LHBETKM BCeX pacnycrunmuxca Co1Be-

Puc. 2.42. TIporaupipus y cMONEBKY BUIBYATON.

Masp! BETEHM: @ — MBUIBHAKOBAA [EPBOIi HOYM, § —
NBUIBHMKOBAA BTOPOI HOYM, 8 — PBINBLEBAA.

IHK — TIBUIBHMKHM, 3T4 — 3aBAJUINE THIYMHKH, PIj —
PBLUIbLIE.
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THit pacrenus (soHTU4HbIE). B pesynbraTe 0HO MpeAcTaéT TO B PHUIBLIEBOI,
TO B ThIYMHOYHOI (hase.

Enié ojun crioco6 npenoTBpaleHna CaMOONbIIeHNsI — CAMOHECOBMe-
crumocTb. CamoHecoeMecmumoci — HeCOCOOHOCTb 060E0I0ro LBETKA
C HOPMA/bHO PAa3BUTHIMU MYKCKMMM ¥ SKEHCKMMM rameTamu o6pasoBbi-
BaTh MOC/IE CAMOOMbINIEH s ceMeHa. [IposABaseTcs B OTCYTCTBMM NIPUJINITA-
HIsI TIBIIBLIEBBIX 3€PEH K PBUIBLLY, HEIIPOPACTAHNY 3€PEH Ha Phi/iblle CBOEIO
1IBeTKa, OCTAHOBKE POCTa MBUIbLIEBBIX TPYyOOK u fip. Pasnuuaior romomopd-
HYI0 ¥ TeTepoMOp(HYI0 CaMOHECOBMECTMMOCTh. B cryuae comomopdroil
CaMOHECOBMECTMMOCTY BCE IIBETKM BUjia BHEIIHe MAeHTUYHEL. 1lpm zeme-
PpoMOPPHOIl CAMOHECOBMECTUMOCTH I[BETKM PAsIMIanTCA 110 Mopdonornu.
VM CBOJICTBEHHA 2emepoCmuaus Wi pasHOCTONO9aTOCTD — HaMUYMue Y BU-
fa Byx win Tpéx GopM I{BETKOB, KOTOPbIC HAXOATCA Ha PASHBIX 0COOAX
Y pa3IMYalOTCA 1O JUIMHE CTOOMKOB ¥ THIMMHOYHBIX HUTEH, a TakoKe psapy
Apyrux npusHakos. Hanpumep, y nep6eHHMKa MBOMUCTHOTO Pa3BUBAIOTCA
Tpu OpPMBI 1IBETKOB: C JIIMHHBIMM, CPEIHEN JIMHBI M KOPOTKUMM CTON-
Gukamu (puc. 2.43). B mepBbIX M3 HUX TBIYMHOYHBIE HATH CPENHEN JIMHBI
1 KOPOTKHE, BO BTOPBIX — JIMHHbIE i KOPOTKME, B TPEThIMX — CPeIHe -
Hbl 1 AmHHEble. OmIogoTBopenne Hanbonee 3hGEeKTUBHO IIPU ONbUIEHNM
pbUIBLA MBIIBLOM TEIYMHOK COOTBETCTBYIOMEN CTONOMKY JJIMHDI, 4 TAKUe
THIYMHKM HAXONATCA B IPYTUX 1IBETKAX.

Cnocobbt nepeHoca nulaviypl TIPU NEPEKPECTHOM OIIBIIEHUU JNENATCA Ha
6uotuyeckue u abuorndeckue. B cayyasx 6uomuueckozo ONbUIEHUS TEpe-
HOCYMKaMM IIbI/IBLIBI ABIAKTCA Pa3HbIC KMBOTHDIE. Pasnuyaior IEPBUYHDBIC

Puc. 2.43. TerepocTunus y fepbeHHNKA UBONUCTHOTO,

PopMBbI IBETKOB: @ — mmnnocronbuaran, 6 — cpegHectonfuaras, 8 — KopoT-
kocronbuaras. OKONOLBETHUK YHANEH.

Il — PBUTBIE, THK — TIITBHUKMN.
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ATTPAKTAHTEI, paaM KOTOPBIX ONBIIMTEIM MOCCIAKT LBECTKH, M BTOpHY-
Hble, ofecneunBalomMe UX NpuBIeYeHne. B KadecTBe MEPBHIX BLICTYNAKT
MCTOUHUKM IMILK, IIPesK/e BCero meumblia M HeKTap. [Iblablia, cofepiKainas
GenKy, TUIMABL, YITIeBOJBI, MUKPOSTIEMEHTBI M AP., MPeACcTaBIsAeT coboii
BBICOKOIIEHHBII TIUTATe/IbHBINA NPOAYKT. Hexkrap — BopHbIM pacTBOp ca-
xapoB ((ppyKTO3BI, IMIOKO3BI, CAXAPO3Bl M AP.). VIX KOHUEHTpauust 06bIYHO
konebnerca B npefenax 30-50%, HO MOXKET MOCTUraTh M GOMBLIMX 3Haye-
HUA, HAIIPUMEP, Y IyIUN1Ibl 0OBIKHOBEHHOW — 60%, mumbl — 72%, KOHCKO-
ro KamraHa — 74,5%. B cocraB HekTapa MoryT BXOJUTh aMUHOKUCIOTHI,
Genxu, opraHMdecKne KMCIoTsl, ankanonasl. Vix obpasoanne npoucxopnrt
B HeKrapHukax. CeKpeTopHYI0 (PYHKIMIO BBINOIHAKT XKENE3KM pPasHO-
TO CTPOEHNS, JKeNe3UCThie TPMXOMBI, @ TAKXKE JKEME3UCTRI SIUAEPMUC Ha
MIOBEPXHOCTH TeX MM MHBIX YacTell LIBETKa, HalpPUMEp IUIOHNONMCTHKOB.
BaxknelmyuMy BTOPMYHBIMM aTTPAKTAHTAMM, YKA3BIBAIOIMMY OIBIIATE-
MAM Ha HaluMuyue NepBUYHBIX, ABIAIOTCA 3amax, GopMa, OKpacka L[BETKOB
u couperyit. [TpUIblia GMOTHYECKN ONBIIAEMBIX PACTEHNIT UMEET PSJl IpH-
cnocobnennit, obecreunBalomux €€ yaepyKaHyue Ha Te/le ONbUIUTeNei, —
IIMIOBY/HbBIE BHIPOCTBI 9K3MHBI, TBITBLEBOM KTeit, BUCLMHOBbIE HUTH.
Haubonee pacnpocTpaHeHo ONblIeHMe HACEKOMBIMM (dHmomopunus) —
KyKamu, ITYénaMy, LIMeNsMM, ocaMy, 6aboukamu, MyxaMmu u fp. B xage-
CTBE ONbIINTEEN HEPEAKO BBHICTYNAIT NTULBI (opHUMOPUAUS), TIPEXKTe
Bcero kombpu u nseroynniel B Hopom Ceere, HEKTAPHUIIBI ¥ MELIOHOCHI
B Crapom; pykokpeuibie (xuponmepogunus) — IIMHHOS3BIYHBIE KPBIIa-
HDI ‘H BaMIIMpPbL; HEAETAKIIME ITO3BOHOYHBIE — TPhI3YHBI, 06e3baHbI U ap.
LIBeTKI-‘I, OIIBINIAEMDBIE Pa3HBIMHI I'PYIHIIAMM OPraHM3MOB, MMEKT C“EquJH‘lE-
CKMe YepThl cTpoeHnA. Tak, TPy ONBIICHMM JKYKaMu OHM KPYIiHbie, 0110/ -
LOEBMAHDBIE, C IITOCKMMM YaCTAMM OKONMOIIBETHMKA U AOCTYITHBIMUA llb[thJJ,Dﬁ
u mMeBbIMu Tenbiiamu. OpHUTODUIbHBIE LBETKU KPYIIHbIE, APKOOKpa-
IeHHEbIe, 6€3 3anaxa, 6okanpyarbie 1 TPy6UaTbie ¢ IMy6GOKO CIPATAHHBIM He-
KTapoM, KOTOPBIA NTUUbI ZOCTAIOT C MOMOLIBIO TPYyO4YaTOro may cHabXeéH-
HOTO MANM/IAMU A3BIKA (pucC. 2.44, 6). LBeTK, OnblIAeMble PYKOKPBIILIMIA,
PAaCIlyCKaKTCA MO3[HO Be4EPOM WM HOUbI0. OHM 06BIMHO ¢ PPYKTOBBIM
M/IM BMHHBIM 3aI1axoM, MO0 3alIaxOM CeKpeTa XKe/le3 CaMMX JIeTYIMX Mbl-
Lul':l:‘l; Gokanpuarsie — ¢ HKUPOKHM 3€BOM 1 6OJIBI_HI‘IM KONMHWYIECTBOM HEKTapa.
OnpingeMpbie n4é1aMm 1 LIMeIAMN LOBETKM HaCTO BHI‘OMDquHhIC, T. €, Hepes
HHMX, B OTIIMYME OT aKTH HOMUP(_]}HT}IX IBETKOB, MOXHO ITPOBECTH TOJIBKO Of1-
HY INTOCKOCTDb CMMMETPHUU; C IIOC&HD‘{HOﬁ Hﬂ(}[]}.a}'l,!((}f"! OJIA OIIBIIUTENA.
Hepenxo mmeroTca [JOMOMHUTENbHBIE CTPYKTYPHBIE MpucIocobmenms,
CHOCOOCTBYIONIME EPEHOCY IbUILIbI C IIBETKA Ha 1[BETOK. Tak, y mandes
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Puc. 2.44. CTpyKTypHbIe IPUCTIOCOGIEHNA K PasHbIM crocofaM onbIIeHIA.
@ — NpOROMBHBIL paspes uperka wandes B MbIIBHUKOBOI (as3e ¢ HACEKOMBIM
oOnBUIMTENEM, 6§ — LBeTok mandes B pouibLienoi dase, 8 — OpHUTO(MINS, 2 — CO-
BeTHe M OTHENBHBINA MEHCKUH [[BETOK TOMOMA, J — UBETKY BA/UIMCHEpUH, ¢ —

[blIbLEROE 3EPHO BAMOPH MK,
Py — Ph[nhl'l’,e, 1IIH — UBETOHOMKA C SKeHCKUM LBETKOM, MHK — MbIIbHKUKH,

MI[B — MYXCKOM [{BETOK.

K/1e/IKOro KOPOMBIC/IOBH/JHO PaspacTaioTcs CBASHMKM THIYHHOK M PEnylim-
pyeTcs 4acTh MbIIBLEBbIX THEsy (puc. 2.44, a). [TpoHukas BHYTPb HaXo/is-
L[erocs B MBUIBHMKOBOI (ase 1[BETKA, K HEKTAPY, HACEKOMOE HAJAB/IMBACT
HA HIKHIO YacTh CBA3HNMKA, IPUBOJIA €ro B [BIDKeHME. PacronoxenHas
HABEpXY CBASHMKA (epTiibHas 4acTh NMBUIBHMKA yAapsAeT OMBUIMTENA 11O
CriMHe, BHICHIMASA HA Heé NbUIbLY. Tlocemas 1{BeTKH, HAXOMAWLMECH B IKCH-
ckoit (ase 1IBETEHS, HACEKOMOE OCTAB/AET Ha UX ONMYIIEHHBIX BHUS PbUIb-
1Jax PUHECEHHYIO mbibLly (puc. 2.44, 6).

AGuomuteckoe ONbIICHIE IPOMCXOMUT C IIOMOIIBIO BETPA (anemopunus)
u poupl (zudpodunust). BeTpoonbiienue CBOMCTBEHHO 60NbIIOMY IUCTTY
pactenwii (6epésoBbie, OCOKOBbIE, OYKOBLIE, CUTHUKOBRIC, S/TAKI ¥ mp.) Mx
L{BETKY Me/TKIA€, HEB3PAUHBIE, C CHJThHO PEMyLMPOBAHHAIM OKOTOLBETHIKOM
ymm 6e3 wero. Ouu cobpanst B cousetus (puc. 2.4, 2). Berpoonpuisembie
pacTeHusi 1POMSBOAAT GOMBIIOE KOMUYECTBO MBUIBIBL. Omna, Kax [paBUIO,
MeJIKas, CyXas, CHIIy4as, C I/IajIKOil MOBEPXHOCTHIO. SHAYUTENBHOE €€ KO-
MYecTBO TepAETCs, He focturas pputel. [locmejHue OTHOCUTENLHO /IOITO-
BeYHb! ¥ MMEIOT GONBIIYIO YIABIMBAIOLLYIO TIOBEPXHOCTE. KomiuecTso ce-
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ME3a4aTKOB B 3aBA3M BETPOONbILAEMBIX PACTEHUIA MOXKET ObITh COKPALIEHO
IO OXHOTO.

YCneurHoCT onbyieHus Y CEpPEXKOIBETHBIX CHOCOGCTByeT LUBETEHME IO
paciryckanmusa nucTheB. B CBOW oyepenb, 3Maky AeMOHCTPUPYIOT CYTOYHYIO
TUMHAMUKY [BeTeHns. [TniieHne pasHbIX BULOB B MX COO6LIECTBAX npuypo-
YeHO K ONpefieiEHHOMY BpemeHu cyTok. Kak creficTBue, B KaXKblit epuon
BO3/YX HaChIIIEH NbIIbIOM TOIO WX MHOTO BUJIA,

uppodunus cBOMCTBEHHA YacTu BOJHBIX pacTeHmit. VIX onmbIieHmne Mo-
XKET TNPOMCXOAUTPE KaK HA IIOBEPXHOCTH, Tak M B Tonuie Boabl. Hampumep,
Y BaJUIMCHEPUM 3KEHCKME I[BETKM BBIHOCATCA HA J/IMHHBIX I[IBETOHOCAX HA
TIOBEPXHOCTD BOABL. MYJKCKME LIBETKY OTPBIBAIOTCA OT PACTEHMI M BCIIIBI-
BaloT. J[IOCTUIHYB IOBEPXHOCTH BOJIbI, OHM PACKPBIBAKOTCA 1 PASHOCATCSA Te-
deHUAMY 1 BeTPOoM (puc. 2.44, 0). Ecim My»cKue 1 >KeHCKMe 1{BeTKM CTajl-
KMBAKTCA, TO NPY CONPUKOCHOBEHMM IBUIDHMKA M PbIIbLA [IPOUCXOIUT
onbineHue. Bajnncrepus He yickmouenue. B epiuos onblieHns 0TphIBAOT-
CA M N/TABAKT TAKXKE MYXXCKME LIBETKY 3/I0ieM U APYTUX PACTEHMIL

Y Takux pacreHuit, Kak BSMOPHUK, POTOIMUCTHUK, BOTOTHUK, ONbIICH1E
NPOUCXOANT NOJ BOjoi. K unciy ux xapakTepHbIX 4epT OTHOCHTCS OTCYT-
creue GuOPOIHBIX YTOMILECHMIT B SHAOTEIMIL; COKPaIeHNe YMC/Ia CeMe3aqar-
KOB B 3aBf311 BIZIOTH /{0 O/JHOT0; CTPYKTYPHbIE 0COO@HHOCTH, CIIOCO6CTBYIO-
11e MeJJIeHHOMY OIYCKaHUIO bUIbIbI B BOJIE, 6/1arofjapsa yeMy OHa MOXKET
OBITH pasHeceHa TeYeHMAMM Ha Gonbinue paccTosiHuA. Y ONHUX BOIHBIX
pacTeHuit MbUIbLEBbIe 3E€PHA HUTEBUIHbIE, JyTMHOIM 10 0,5 MM (puc. 2.44, e);
y npyrux cepuieckne 3épHa coeMHEHDI CTYIGHUCTOM MACCO B LIeTIOYKO-
BUJIHbIE 06Pa3OBaHNSA; ¥ TPETHUX OHM NPOPACTAIOT B NbITBIEBYI0 TPYOKY
Cpasy 1ocse BCKPhIBAHMSA MbI/IbHMKA, DK3MHA CH/IbHO pejlylinpoBraHa. B neit
MPAKTUYECKH HeT CIOPOMOIIEHUHA,

Paccmo'rpuM OIIBUIEHKME B TOJILE BOOLI Ha l'lp]rIMCpC pO[‘ﬂIIl‘ICTHHKa =
TUINYHOTO ruaatodura. LIBeTKM y 9TOTO pacTeHuss MenKue, OJHOTONBIE.
Cospesiuve ThIYMHKY OTPBIBAIOTCA OT LiBETKA M BCIUILIBAKOT, YeMY CIIOCO6-
CTBYET COJCPXKALIMIT a9PEHXUMY KPYNHBIA CBASHUK. [IBIIbHUKN BCKpbiBa-
I0TCA W BBICHIIAIOIIAACA U3 HUX MbIIbIIA MEIJIEHHO OCeaeT M MOMKEeT IO-
11aCTh Ha PBIIbIIE MECTHKA.

ABTOraMMA pacCMaTPMBAETCH KaK BTOpMYHOE aBneHue. OHA BO3HMKIA
Ha 6a3e KCeHOraMMu TIPY HaPYLICHNM TAKNX e€ MEeXaHM3MOR, KAK JUXOTaMUs
U CAMOHECOBMeCTUMOCTb. CaMOOMBIICHME OCYIECTBIAETCA B Pe3y/bTaTe
CONPUKOCHOBEHMS PbIIbLIa U NBIIBHUKOB WM OCEJIaHMA HA PBUIbLE IO
,‘I,t'f‘.l CTBUEM CUNBI TSXKECTU BBICHITABIIECA U3 [IbI/IbH MKOB I1bI/TBIIBI, 4 TAKXKE
C IIOMOIILBIO METKUX HACEKOMBIX, OOMTAIONIMX B LIBETKE, 1 np.
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ABTOraMims MMEET MHOE, YeM KCEHOraMus, GMOIOrMYecKoe 3HavueHIe.
[Ipoucxons y psafa BUAOB Ha 3aBEPIIAIOLIMX STANaX LBETEHNMS, CAMOOIIbI-
JNleHye BBIIIONHAET CTPAXOBOYHYIO (PYHKLMIO B TeX L{BETKAX, I7ie He OCyIle-
CTBUJIOCH TIEPeKPECTHOE OmblIeHNe. Y YacTU BUIOB aBTOTAMUA — OCHOBHOI
crioco6 omputenus. OHa 6osee CBOMCTBEHHA OJHONETHUM PACTEHWUSM, YeM
MHOTO/IETHUKAM. UMCIEHHOCTb IOMY/IALMIL OJHONETHMUKOB IIOABEP)KEHa
3HAYMTENIBHBIM KONMEeOaHMAM B pas3Hble TORBL ABTOraMyus obecreumsaer
BOCCTAHOBIEHUKE HOIIYHHL‘{HH l'IPPI CDXP&HCHHH OYEHb HeﬁOHhIﬂOI’O yucna
pacreHumii, fayke offHoit ocobu. Kpome atoro, ogHONMeTHUKM 0OBIYHO pacTyT
B crenmduyeckux Mecrax o6uTaHusA. ABTOraMuA CIOCOGCTBYET YCTOMYM-
BOCTH Bblpa60TaHHbe II0O OTHOLIECHMHK K TaKMM YCHOBHHM CTPYKTYPHU-
GyHKIMOHAIBHBIX ajalITALMIL.

Bo Bcex paccMOTpeHHBIX BBIILIE IIPUMEPAX ONBUICHUE IIPOUCXOLUIIO B OT-
KPBITBIX, MY XA3M02aMHbiX LiBeTKaX (OT rpey. hasma — oTBepcTHe, wIeDb
u gamos — 6pax) (puc. 2.45, a). Y 4acTy BUJIOB OTIbIZIEHME OCYILECTBAACTCA
B 3aKPBITHIX, MM KIEMCTOraMHbIX LBeTKax (0T rped. kleistos — 3aKpsITbIi

Puc. 2.45. Kneticrorammnsa y kucnuupl 06bikHOBeHHOi (a, 6) u ¢uanku (6-0).

a, 6 — TUIIBI LIBETKOB: @ — Xa3MOTAMHEI, § — KNMefcTOraMHBII; 8 — BHEITHUI
BUJT PACTEHUTT; 2, d — PPATMEHTRI CPE3OR TMBUTHHUKA,

I — THEe3A0 IMbILHIKA, N3H — [HPOPOCIIEE NBUIBLEBOE 3EPHO, IITP — HBIIbLE-
BBIE TPYOKH, CTI — CTEHKA [1BUILHIKA, [V — IO, KUB — KAeACTOraMHBblI LIBETOK,
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u gamos) (puc. 2.45, 6). Pasmuuaror GpaxynsraTHBHYIO M OOTUTaTHYIO KIel-
croramuio. [lepBast M3 HUX BBISBIBAETCH y pAfa Xa3MOTaAMHBIX PacTEHUM
HeOMarONPUATHBIMY BHEITHUMM YCTOBMAMM — IOYBEHHOM 3aCyXoy nym
MOHVKEHHO TeMIIEPAaTypPOoIl B MEPMOJ| IBETEHNUA ¥ KOBBIIEH, HEJJOCTATKOM
BIIATY U BBICOKMMMU TEMITePATypamMu y IYCTHIIHBIX MApeBbIX 1 JP.

[1py 06MUraTHO!M KNENCTOraMUK Y BHA NMOCTOAHHO obpasywrcs Kiei-
CTOraMHbl€ LIBETKMN. B runuunom cny‘qae OHM H€ BBIJENAKT HEKTAPA 1 oT-
IMYAIOTCA OT Xa3MOIAMHBIX ME/IKMMM pasMepamu, PefiyKiineit BeHInKa, Co-
KpalleHyeM Y¥C/Ia IIOfOMMUCTUKOB M THIYMHOK, yMEHbIICHUEM NBIIEHUKOB,
MEHBIIUM KOIHMIECTBOM COIEpsKalelicsa B HUX [IbI/IBLDI, cnabo PAasBUTBIM
sHporeunem ¥ gp. [lpiibiespie 3épHa He BbICHIIAIOTCA HA PBHUIbLE IECTH-
Ka, a POPACTAIOT Yepe3 CTEHKM IbIIbHUKOB MV PAa3PBIBbl B HUX M PACTyT
B CTOpOHY pbinbla (puc. 2.45, 2, d).

O6nuraTHbie KIEHCTOraMbl Ha OJ[HOI ¥ TOi ke 0cobu (GopMupyloT
U XaaMoTaMHbIe ¥ KIelicToraMubie 1perku. Hampumep, y KUCIUITBI 06BIK-
HOBEHHOJI BECHOJ PACITyCKalOTCA KpyIiHble 671eIHO-PO30BbIe XasMOTaMHble
nserku (puc. 2.45, a). Jlvimp HeGo/nbLIAA X YACTh AAET IIOMBL. K momeH-
Ty CO3PEBAHMA MX CEMsAH NOABANTCA MENKHE KIeHCTOTraMHBIE LBETKH,
CKPBITHIE B MOXOBOM IOKpORe (puc. 2.45, 6). Touno Tak xe dbuanku HecyT
KpPYITHbIe, HO IO GOJIbIIEN YacTy CTEPU/IbHBIE Xa3MOTAMHBIE M KPOXOTHBIE,
HaxXOoAIMeCA Ha ITOBEPXHOCTH 3eMIM KIEMCTOraMHble LIBETKY, U3 KOTOPBIX
PA3BMBAIOTCA KPYNHbIE MHOIOCEMAHHBIE TI/IOfbI xopobouku (puc. 2.45, 8).

Hﬂﬂ YCHEU]H(}I‘O OC}’U.LCCTBJIEHHH MEPEKPECTHOTO OTThIJIEHWM A, ITOBDILIA~
HIIEro TeHOTUIINYECKY 0 M3MEHYUBOCTD paCTeHHﬁl W NOCTaBAAKIIETro Ma-
Tepuan s orbopa, HeOOXOAMMbL 3HAUMTEbHbIE 3aTPAThl NIACTUYECKUX
BellecTs Ha 0Opa3oBaHye NEPBUYHBIX ¥ BTOPUYHbIX aTTPAKTAHTOB, B 4acT-
HOCTH 1bUIbIbL. CaMoomnbiienye 6o/1ee SKOHOMMYHO U Hafg&xHo. OHO 1o-
3BOJISET PACTEHUSAM XKUTh B HEONATOTIPUATHBIX JI/IA OMBUIUTENEH YCTIOBUAX,
3aKPEIUIATE afJANITUBHO LeHHbIe KOMOWHALMM IIPUSHAKOB. JHEpreTuIeckue
3aTpaThl HA ONBUIEHME OJJHOTO L{BETKA YC/IOBHO OLEHMBAIOTCSA COOTHOIIEHMU-
€M 4HMC/Ia TBIIBLEBBIX 3EPeH M CeMe3adyaTKOB. Y KIeCTOTaMHBIX PacTeHui
0HO cocTapnseT 4,7; 06nmuraTHbix aBTOraMoB — 27,7; GaKky/nibTaTMBHBIX aB-
TOraMoB — 168,5; (haKy/IbraTUBHDBIX a7/I0TaMOB — 796,65 06/1MIaTHbIX /II0-
ramoe — 5859,2, O1eHKa SHEPreTUIECKUX PACXO/IOB HA OMBIIEHNE, PACCTH-
TAHHAA B KajlOpUsX, NOATBEPKIaeT OTMEYEHHYIO BBIlIE 3aKOHOMEPHOCTE.
Hanpumep, pacxojbl Ha 06pasoBanye CeMsH B KJIeMCTOraMHbIX I[BETKaX He-
[OTPOTH KATICKOii COCTABM/IN 65 KaJl., B Xa3MOTaMHBIX jBeTKax — 135 Karl.

Onnodomeopenue MOXKET NPOU3ONTH Yepes pasHOe BpeMs MOC/E TIoma-
IaHWA 1bIIbllbl Ha PBIIBLE MECTUKA. Y yacTtu BUJIOB OHA npopacTaeT NpaK-
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TUYECKM HEMEUICHHO (CaXapHbIl TPOCTHHUK, COPro). Y APYTUX ITO NMPOUCXO-
T Yepes HeCKOMbKO 4acoB (pesefa) u paske et (rappus anIMnTuyeckasn).
O6bLI4HO MBIBbIEBOE 3ePHO HabyXaeT B pe3ynbraTe MOIMOLEHNS KULKOCTH
C BIIKHOI TOBEPXHOCTH PHINIBIIA, U Yepe3 ero aepTypy BHIXOIUT IbITbIe-
Bas TpyOKa, IpeAcTaBasomas cob60oil BEIPOCT CHOHOTeHHOM KITeTKM.

Tpybxa npoHuKaeT BHYTph CTONMOUKA, PasmnyaioT OTKphITHIE (MOMbIE),
3aKpbIThle (CI/IONIHBIE) M TIONMY3aKpBITHIE CTONOMKM. BHYTpM OTKpBITOrO
cTon6MKa TPOXOAUT NoNbIi KaHan. OH BbICTIAH CEKPETOPHBIM SIIMAEPMM-
com. O6paiéHHble B IIO/I0CTb KaHa/la CTEHKH MOTYT UMEThb Mabupuut 060-
04Ky viau nanvuiel. [TomocTs kaHama 3aoTHeHa CIM3EBbIMU TPOIYKTAMMU
CeKpeLun, B KOTOPBIX M pacTéT TpybKa.

3axpbiTie CTONMOMKM COfEPIKAT TAKU TaK HA3HIBAEMOI MPOBOOHUK0BOT
TKaHM, TOTPY)KEHHbIE B OCHOBHYIO TKaHb cTonOMKka. KimeTku nmpoBopHu-
KOBOI1 TKaHU MMEIOT BRITAHYTYIO GopMy. B 3penomM cocTOAHMM OHM OKPY-
JKEHBI CTIM3EBBIM MATPUKCOM IEKTUHOBOI MpUpofsl. MaTpukc obpasyercs
B pesynbTaTe paspylleHus CPeAMHHBIX IIACTUHOK, COEAMHABIINX KIETKM,
Y CMHTeTMYECKOM aKTMBHOCTH CaMMX KJIeToK. KieTku cofiepskaT MHOTO M-
TOXOHAPHI, TPAHYAAPHBIN OHAONNASMATUIECKUIT PETUKYIYM, MHOKECTBO
AKTUBHBIX AMKTHOCOM U Be3UKYJI, aMWIOIIACTHL. IIpiibrieBsie TpyOxu pa-
CTYT 1O 3TOMY CIM3UCTOMY MEXK/IETOYHOMY IIPOCTPAHCTRY.

B momysakphITBIX CTONIOMKAX MMEeTCS M KAHA/I ¥ TPOBOJHUKOBAsA TKaHb.
Tax, y HeKOTOPBIX 6000BBIX NBIIbIEBBIE TPYOKM B BepXHEil yacTn cronbu-
KA PACTYT B MEXK/IETOYHOM MaTPUKCE IIPOBOJIHUKOBOM TKaHK (3aKpbiTas
gacTh cronbuka), B HUKHelt — 110 KaHany (OTKpbITas 4acTh CTONOMKa).

ITpoMexXyTOK BpeMeHH, 3a KOTOPBII MbIAblieBasd TPyOKa JOCTUTaeT 3a-
POIBLLEBOIO MEUIKa, COCTABAACT ¥ GONLIIMHCTBA pactenuii 24-48 4. On
Moxer ObITh, OfHAKO, KaK KOpOYe, TaK i 3HAYUTENbHO AIuHHee. Hanpumep,
y MaTyKa MOCeBHOTO JIaHHBII MEPHOJ] 3aHUMAET 3 4, AYMEHSA ABYPALHOIO —
MeHee 4yaca, KoK-carpida — 15-45 mun, C gpyroii cTOpOHBI, ¥ HEKOTOPBIX
BuOB ny6a on gocTuraer 12-14 mecsaues. Y ramMameniuca BUPIKMHCKOTO
OIBUIEHME TIPOMCXOUT TO3AHeN ocensio. [locne Toro, Kak X Hauany sumbl
IBUIbLIEBBIE TPYOKY AOCTUTAIOT OCHOBAaHMI (PYHMKYTYCOB, X POCT OCTa-
HaBnvBaeTcs. Bo3oOHOBNsAETCA OH BecHOI. ONnofoTBOPEHne IPONCXOANT
B Mae — Uepes 5-7 MECALER NOC/HE OIBUIEHWAH.,

PocT npiibLeBOi TPyOKHM COCPeOTOYEH Ha e Bepxyuike. B cybanukans-
HOJM 30HE MMEKTCH MUTOXOHJPUY, TPaHYISPHbBIA SHIOTIIA3MATHIECKUIT
PETUKY/IYM, aKTHBHBIE JIMKTHOCOMBI, OTYIEHSIOIIE MHOTOYMCIIEHHbIE Be-
sukynbl. CopiepsKuMoe BeSUKYNI MIET Ha CTPOUTENBCTBO 06010uKN TPyOKM,
a ux MeMOpaHBl CIMBAKOTCA C NIA3MATHYECKO MeMOPaHOM, CTAHOBACH &
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yacthio. [lepBoHAYaIbHO POCT OCYUIECTBSAETCA 34 CYET IVIACTHYCCKUX Be-
LIECTB ILUIBLIEBOIO 3€pHa. [losgHee MpoOMCXOAUT yTUAM3AIMA BEIIECTH
TPOBOJHUKOBOI TKaHy ¥ KaHana. CKOPOCTh POCTA NBIIBIEROI TPyOKN co-
CTaB/IAET B CPefiHEM HECKOIbKO MUIIMMETPOB B 4ac. Hanpumep, y upuca
PasHOLIBETHOIO OHA PABHAETCA ~ 4 MM/4, KYKypysbl ~ 6,25 MM/4, CKepAbI
BONIOCOBUIHOM ~ 15 MM/4, KOK-carbiza ~ 35 Mmm/4.

[IputblieBast TPyOKa NPOHMKAET B CeMe3ayaToK OOLIYHO YePes MUKPO-
TIIe, peXke, B palioHe Xanasbl win COOKY 4epes MHTETYMEHT, M PacTér K 3a-
pozsimesomy meuky (cm. puc. 2.17). Ilocne mpobonenust 06omoukn sa-
POJIBIINEBOrO MEIIKa NbUIbLEBasA TPYOKa BHEAPAETCA B OJHY M3 CUHEPIUJ,
paspymasi e€. Comepxxumoe TpyOKM M3IUBAETCA B IPOCTPAHCTBO MEXTY
NoJIeXALNMI OTIIOOTBOPEHNIO KneTkamu (puc. 2.46, a, 6). Opus us cnep-
MMEB IPOHMKAET B ANLEKNETKY, Te CAUBAETCS ¢ €€ AAPOM, 06pasys aumio-
MJIHYI0 3UTOTY, APYTOi — B LIEHTPA/IBHYIO KNEeTKY, CIUBAACH TaM C MOIAP-
HBIMM WM BTOPUYHBIM siapamu. ARpo cuOHOTEHHO KIeTKM Monajaer
BMECTE CO CTIEPMUAMM B IIPOMEKYTOK MEXKY ANLIEK/IETKOM U 1IeHTPa/IbHO
K/IETKOI ¥ TaM OCTaéTcs,

IIpotiecc cAMAHMA OJHOrO CHEpMMs C ANLEKIETKOM, @ APYTOro C LieH-
TPa/IbHOM KJIETKOJ IOTY4MII HasBaHue 0601H020 onjlodomsoperus. B janb-
HelIeM U3 3UIOThl PA3BMBAETCA JIMIUIOM/{HBINA 3aPOJIBILI, U3 IIEHTPATbHOM
KIIeTKN — BTOpH‘thII:"I JHIOCTIEPM. B saBucHMOCTH OT THIIA 3apOnpIIEBOTO

Puc. 2.46. OparMeHTRI IRIIbIEROI TPYOKY (a) M BepxHell YacTH sapofbliie-
BOrO Mellka (6, 8) B nepuoji IBOHOTO ONIOAOTBOPEHMA.

CIIM — CIIEPMMH, SIKST — AHTEKTeTKY, CTJl — CUHEPTUJIA, AAKI — AP0 AMIEKIET-
K, B — BTOPUYHOE AP0, LK/l — UEHTPAIBHAA KNEeTKa, ICKT — AAPO cupoHOreH-
HOIT KNETKH.

[naea 2. PasamHoxeHne pacTeHuil cemeHamm

Meltka (puc. 2.39), 9MCIO XPOMOCOMHBIX HA6OPOB B AXPaX KIETOK SHIO-
CIiepMa MOXKET COCTaBAATh 2n, 3n, 5n, 9n u gaxke (y memepomun BONOCH-
croit) 15n. B sapompleBbix MelIKax HOPMaAbHOrO Tvma (puc. 2.37, 2) 06-
pasyeTca TPUIIOMABIIA SHIOCIIEPM.

2.2.3.CEMA U NNoa

Cems paspuBaeTcs u3 cemesayarka. OHO COCTOMT U3 3aPOJIbILIIA, CIIELH-
a/IM3MPOBAHHON 3aracaioLiell TKany (epucrepma, SHIOCTIEPMA), CEMEHHOIT
KOXYpbl 1 MOXeT BK/IIOYATh JOIONHUTETbHEIE CTPYKTYPHbIE 06pasoBaHMs
(apunmyc, apuwuiong u p.).

3apo0viiu TIOKPbITOCEMEHHBIX He IIPOXOAUT B XO[Ie PAa3BUTHA 1[EHOLMT-
HOU crapuu. VICK/IoueHue COCTaBIAIOT NPEACTABUTENN CEMECTBA THOHO-
BBIX, MMEIOILIX CBOeOOpasHbili 3MOpHOreHes. Y MOKPHITOCEMEHHBIX BbIJ[e/Isi-
I0T HECKO/ILKO €r0 THIIOB, Pas/IMYaiOLIMXCA PACTIONOKEHNEM CTEHOK MEX/Ly
AENAWMMUCS KIETKamMu 1 Cy/ib00ii TIPON3BOAHBIX OT 3THUX JienieHuit. B xoje
aMOpHOreHe3a BOHUKAET PACIIONOKEHHBI Ha CYCeH30ope, MK IOJBecKe
WAPOBUAHBLI 1PoamOpuo (0T rped. pro- npey, Ipex u embryon- sapomsiin),
VT IIPe3apofBILl — He AudepeHmpoBaHHEI Ha OPraHbl 3aPObILL, Ha-
XOMAIMICSA HA PAHHUX CTajuaAx passurus (puc. 2.47). Cycnensop cnocob-

Puc. 2.47. Craguu passuTia 3apojiplia NacTyibeit CyMKu.
CCIl — CYCHEH30P, aMK — anuKajibHasg MepuCTeMa KOPHA, CAJI — CeMAIONH,
amI — anuKanbHag Mepuctema nobera, s — nposmbpuo.
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CTBYET TIPOABIKEHMIO 3aPOjibilia BITyOb SHAOCIIEPMA, @ TAKKE MOCTYIIIe-
HUIO B HEro 13 HyLe/UIyca MUTaTeNbHbIX BellecTB. BepxHss KIeTKa nojse-
CKa paspacTaeTcsi B ImysbipesujiHoe 06pa3oBaHyie, UIParLIee, KaK Mo/araiot,
ponb raycTopyu. Y npeficTaBuTeneil Psjia TAKCOHOB ONUCAHO obpasoBanue
[IOf[BECKOM TayCTpya/bHbIX BLIPOCTOB, BHEAPAIONMXCA B 9HIOCHEPM, MHTE-
ryMeHTbl, TKaHy 3aBsian. [Ipi 9TOM BCe K/IETKM CYClIEH30Pa CBA3AHBI MEX]LY
c060}1 MHOFOYMC/ICHHBIMI TIIA3MOJIeCMaMH. Y 4acTy pacTeHMIT OH OfHOK/Ie-
TouHBIL. B manbHeiimem u3 o6pal@HHOl K CyCIeH30Py YacTy MPoaMOpno
pnddepeHunpyeTcs IIABHBIA KOPEHb; Ha MPOTHBOMONOXHOM CTOPOHE =
ceMsAION ¥ AMMKATbHAA MepucTema nobera (puc. 2.47). ChopmupoBaHHbIT
3apOJIBIII ABYAONBHOIO pactenns o61agaeT B TUINITHOM ClTyvae ABYMA ce-
magonaMy (puc. 2.48, a), OJIHOAONLHOTO PACTeHNA — opHoit (puc. 2.48, 6).
CeMAmONM, cornacHo Hauboriee PacrpoOCTPAHEHHON TOUKE 3PEHNS, o
CIeLa/IM3MPOBAHHBIE /IACTDA, KOTOPblE 3aK/IAfpIBAIOTCA B AIMKATBHOM

Puc. 2.48. CrpykrypHbie pasnoolpasus sapoJbILIe.

a, 6 — cxeMmbl CTPOEHNA 3aPOABILEN JABYIONBHOTO (@) W OJHO-
HOMLHOTO (6) pacTeHmit; 8, 2 — 3aPOLILIM KMPTHKY ¢ ABYMA (8) ¥ Off-
HOTI (2) cemaponest; d, ¢ — CXeMbl CTPOSHUA 3APOALILIA [IIIEHUITBI (a)
¥ €ro MONOKEHUA B 3CpHOBKE (€); i, 3 — PemyLMpOBaHHBIE 3aPO/AbILM
B CeMeHAX OJ[HOIBETKM 0BGBIKHOBCHHOIE (1) 1 TOJIheNbHIKA 0OBIKHO-
BEHHOrO (3).

CIUT — CEMAROIN, SHJ, — DHAOCTIEPM, CKK — CEMEHHAA KOKypa,
3ap — RBPO,D;I}IIH, KIap — KoIeopu3ia, amn — 371116}!3.CT, KIn — Koje-
omriie, I — HUTOK, AMK — AMMKaAbHAs MEPUCTEMA KOPHS, aMn —
aMmMKanpHaA MepucTema nobera.

[nasa 2. PasMHOXeHWe pacTeHunii cemeHamu

yacTu npepsapogsima (puc. 2.47). K 4mcny Beimonssiembix umm GpyHKIMi
OTHOCHTCH: 3alMTA ANNKAJIBHOM MepUCTeMbl 1100era, raycropuaibHas, oT-
JTOOKEHWA 341TACHBIX BEUIECTB, ¢0TOCKHT83 n gp. bonbmuHcrro ncenenoBa-
Tenen CHUTAET, 4TO OIHOCEMANONBHOCTD BTOP‘H'-IH'&. Omna Moria Bo3HU KHYTb,
COI7TaCHO Pa3HbIM TEOPUAM, B PE3Y/IbTATe HEJOPA3BUTHA OLHOI U3 CeMSJI0-
Nell OBYCEMANONLHOTO TPEfiKa, CPACTAHMS JIBYX CeMSANO/IEN, paspeicHus
yHKImMit MeXTY CeMAONAMY C IIpeBPALLeH)eM OTHOI U3 HUX B CIIeLMa/IN-
3MPOBAHHEI FAyCTOPUA/bHBINA OPraH, a BTOPOi — B AepUHUTUBHBIH TUCT
u Ip.

Heobxopumo oTMeTUTD, YTO OTHO- 1 OBYIOJ/IbHbIE PACTEHM, [IBA K/IACCA
NOKPhITOCEMEHHBIX, CTPOrO He pasrpaHMYeHbl 10 paccMaTpUBaeMOMy Tpi-
3Haky. Onucano o6pasoBaHye ABYX CeMSATONEN Y OMHOIObHbIX (arananTyc
SOHTUMHBIN, HUPTAHTYC OTTAHYTBI) U OJHON — Y ABYAONbHBIX PACTEHWIA.
Mssecro 17 pofios 30ATUYHBIX, TIOTHKOBBIX, IEPBOLBETHLIX U JAPYIUX Ce-
MEMCTB, B KOTOPbLIX OJ{MH W HECKONIBKO BUIOB OOMamaior B HOpPME CJIMH-
CTBEHHOIT cemsjoneit. Hammume 60MbIIOro YmMcia TaKUX pacTeHMii 4acto
CITYKMUT apTYMEHTOM B [OITEPXKKY TOUKM 3PEHMA O NPOUCXOKITEHIH OfIHO-
CEMAMONIBHOTO 3apOjiblila U3 JABYCEMANONBHOTO. PasHble THIIbI 3apOJLIIIEi
MOTYT 06PasoBBIBATECA Jlake B OJHOM TUIofe (puc. 2.48, 6, 2). 3apobiumm
HEKOTOPBIX pacTeHuit umeror Gosiee JiByx cemsoneir (gerenepus pumumii-
CKast, MEMOCIIEPMYM aBCTPATUICKIAH ).

Y 4acTv BUIOB 3aPOABILHM PEAYLMPOBAHbL 0 IHAPOBUIHON WM 971
NUICOMIANBHON KMeTOYHON Maccol (puc. 2.48, x, 3). ManokneTounsle, 1e
pacu/ieHEHHBIe HA OPraHBl 3apOALILIN OonucaHnl y Quronapasuros (sapa-
3MXOBbIE), OO/MMIATHBIX MUKOPM3HMKOB (rpyliaHkombie, GypMaHHMERDIe,
OpPXUJIHBIE) U [Ip.

UHorpa B cocTaB B 3apofibiiia BXOJAT CTPYKTYpHbie 06pasoBaHus, BO-
IPOC 0 MOP(OIOTMYECKOI IPUPOAE KOTOPBIX HOCHT HAUCKYCCHOHHbIN Xa-
paxrep. Ilpumepom MoxkeT cyxuTh 3apopsiui 31akoB (puc. 2.48, ). Ero
CEMATOIA noJay4niia HasBaHWe u{iumKa. On oﬁecneq;rmae'r MOGHJ‘IMSH!.{HKJ
BelleCcTB, HAKOIUICHHBIX B aHpocrepme (puc. 2.48, e). Knetku smupgepmbi
WHTKa, 06PAIENHbIE K SHAOCTIEPMY, B IEPHOJ IPOPACTAHMS 3€PHOBKM YII-
NMHSIOTCA U TTyOOKO BHEAPAITCA B 3a11aCAlONTYI0 TKAHD, YBEIUUMBAs CBOIO
BCACBIBAIOLIYIO MOBEPXHOCTb. B camux kyjeTKax 3HAUMTENLHOE pasBUTHE
NOTYYal0T MUTOXOHAPHH, TPAHY/ISAPHbIN SHOTIA3MATHIECKII PETUKYIYM
v anmapar [0mbpKY, IPOUCXOAUT aKTUBHBINA CHHTE3 THAPONA3 i UX CeKpe-
uusA B 9HpgocnepM. CeKpennn pejiuecrsyeT Boijienenye uonos H', nogxmc-
TAINX CPpefy M AeNalomuX e€ ONTUMaibHOM s paboThl TUAPOIUTHYE-
ckux (pepmeHTOB. IIPOAyKTHI TUAPOIN3A 3alIACHBIX BEIECTR TOIOAIOTCS
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KJIETKAMU SMMUEPMBI IIUTKA ¥ TPAHCIIOPTHMPYIOTCS [la/ibllle B 3apOJbILL, 1lo
3aBepIIEHUN BCACBIBAHMA, TKAHM LIMTKA JlereHepUpyioT.

[Touka 3apoppliiia 3/1aKOB IMPUKPBITA KOINa4KOBHUIHBIM JIUCTOM — Kone-
onmunem (o1 rpey. koleos — HoxHbl, yTnsap u ptilon — nepo) (puc. 2.48,
0). On nmeeT GOPMY IIOJIOTO KOHYCa C OTBEPCTUEM Ha BepXyike. B mepuop
MPOpPACcTaHysl 3ePHOBKM KONEONTH/Ib Pactér, MPUKPBIBAA PAasBUBAIOIIUIACS
B €r0 MOJIOCTH [10OET ¥ 3aIMINAs ero allMKaILHYIO MEPUCTEMY M 3a4aTKM /N~
crbes (cM. puc. 2.74). OnHn aBToppl CYUTAIOT KOZIEONTH/IL NEPBBIM TMCTOM
3apOJIBIIIEBOI TOYKM, IPYTME — BRIPOCTOM IIMUTKA, €I0 BarajInieM.

KopeHb 3apojblilia IPUKPHIT MHOTOC/IOVHBIM YEX/IOM — KOZEOPU30H
(puc. 2.48, 0). Ilpu mpopacTanuy oHa HabyXaeT y pasBUBAET HA OBEPXHO-
CTM BCachIBAKOIINE BOMOCKM, B ganbHeliem pacTyuiuii KOpeHb npobusaer
NPUKpBIBAOLINit ero yexon. Ilox KOJIEOPHM30H MOXKET HAXOAUTECA He OfJUH,
a HECKOMBKO Kopeukos. COITACHO OffHOM M3 TOYEK 3PEHUA KO/Ieopnsa —
OCTAHOBMBIIMIICA B PASBUTUM TIaBHbI KOPEHD, a MPOOUBAIONIMIL €ro Ipy
rpopacTaHuy KopeHb (KOpHM) AB/seTCs NpUAaTOdHbIM. HekoTopsie aBTO-
PBI TIOATaloT, YTO KONEOpH3a — HAPY)KHAas YacTb KOPHEBOTO Yexmmka. Ouu
obpaiaoT BHUMaHMEe HA TOT (hakT, YTO YEXUK U KOTIeOPH3a NepBOHAYAIb-
HO BO3HMKAIOT Kak efuHoe 1enoe, VIx paspefnteHie NpOUCXOAUT Ha 3aK/1I0-
YUTETBHBIX 3TaNax aMpuoresesa. QyHKIMN KOIEOPU3bl — 3aIUTa 3apO/ibl-
LIEBOTO KOPHA, NOTTIOIEHNE BOAHBIX pacTBOpPOB U3 IIOYBBL

Y yacTu 371aKOB HAMPOTHUB LIUTKA, HA IPOTHUBOIIONIOKHON CTOPOHE OCK
sapopmIa, pacnonaraercs anubnacm (OT rpey. epi — Ha, npu u blastos —
POCTOK, 3apofibi, ober) — HYelryeBU/HbIA BRIPOCT, He COlePXKAILuit IIPO-
BopAmMX TKakei (puc. 2.48, 0). ITo ofHOl 13 Bepcuit — 3TO PYAUMEHT BTO-
POit CeMsL0IIHA, IO BPYTOI — CKIajiKa TKAaHW, BOSHUKHOBEHUE KOTOPO# 06y—
C/IOB/IEHO M3THOOM OCH 3apofblia, 1 Ap. [Tomaratot, yro snubmacT cnocobex
HOI/IOIATL TTOYBEHIYIO BJIAry.

epucnepm (0T Tped. peri — BOKPYT, OKOJIO U sperma — CeMs) — 3aIia-
calomas TKaHb, pasBuBalomasca us Hyneniyca. Hanbonee 4acto B KeTkax
HyLe/UTyCa OTK/IAfbIBaeTCA Kpaxmasl. TKaHb BCTPEIAeTCA B 3Pe/IbIX CeMeHax
KaK JIBYIONIBHBIX, TAK ¥ OJIHOJONbHBIX PacTeHMil (HuMpeitHble, IeplieBble,
nm6upusie). Ona 6onee CBOMCTBEHHA TPYIIIAM NIOKPHITOCEMEHHBIX, PacIlo-
JIO’KEHHBIX B OCHOBaHUM (PH/IOPCHETHYECKOM CUCTEMBL. B OCTaIbHBIX ClIyYa-
AX HYLEUTYC PACXO/yeTcsl B TIporiecce GOpMUPOBAHNSA CEMEHMN.

Bmopuunwiii sndocnepm (0T rped. endon — BHYTpY M sperma) — 3ala-
caolas TKaHb, BOSHMKAIOLIAA B pe3ynbTare C/ISHUAL OJHOTO U3 CIIEPMUCE
C AZIPOM TIEHTPA/bHOI K/IeTKIL. Y GONMBIIMHCTBA BUOB PasBMBAIOLMIACA SH-
TOCIepM IMPOXO[JMT IIEHOIUTHYI CTaiuIo, B XOJe Kmopoﬁ DeneHus anep He
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CONPOBOXk/IAK0TCs 0OPasOBaHMEM KIETOYHBIX CTEHOK. Pexxe, pasBurue aH-
JIOCIepMa ¢ CaMOro Havaza UAET Iy TeM Je/leHNA KIeTOK. BO3sMOXHO Takxke
couyeraHMe IBYX CII0co60B PasBUTHSL.

PassuBaronuiicss SHAOCIEPM pARa pacTeHuit crocobed Qopmuposatsh
raycropun. Y 60NbUIMHCTEA BUJIOB OHY OTHOCUTEIbHO KOpoTKie. B otaenn-
HBIX CTy4asx, IPeKie BCETO Y MOIOYAMHbIX M ThIKBEHHBIX, 06pa3sylorcs ray-
CTOPUH, JJTMHA KOTOPBIX M3MePAETCS MU/UIMMETPAMMI.

B xome pasBuTHA dHIOCIEPMA €ro Ajipa MOIYT COXPaHATH MCXORHYIO
TIOMIHOCTD, BOSHUKIIYO PV CAMAHNUM CHEPMUS ¢ LEeHTPaIbHOM K/IeTKO.
Yaue e IPOUCXOAUT MOBBIIIEHNE IVIOMFHOCTH, Y PAAA BULOB B AJpPax 9H-
mocrepMa OGHAPY)KEHBI TUTaHTCKME (IOIUTEHHbIE) XPOMOCOMBI.

BupocnepM 06BIMHO PacCMATPUBAETCA B KadecTBe TKAHM, HaKan/auba-
foleit B chOpMUPOBAHHOM CEMEHH 3alacHble BelecTBa (Kpaxmarl, e,
JIATIAJIBL), @ TAKoKe oOecreynBaloulell MUTaHMe PasBUMBAKIIETOCs 3apOJibI-
111d, BLIIIOTHAIOIIEN PO/b MOCPENHMKA B Ilepejade 3apoJibIly MaacTuIeCKmx
BEIECTB OT OKPYIKAIOWUX KIETOK MATEPUHCKOIO criopodmra (Hylenmyca).
Hepegko sHAOCHEPM YaCTUUHO MM LIEJIMKOM MOT/IONIAETCs BO BpEMA pas-
BUTHA 3apofbila (6060BbIe, THIKBEHHEIE, FepaHellBeTHbIE), Y YacTi HOKPBI-
TOCEMEHHBIX SHAOCIIEPM Pa3BUT KpaiiHe ¢/abo. Y OTAENbHBIX MX HpecTa-
BUTE/Iel He IIPOMCXONT CIMAHMA CliepMus C AipoM (AfpaMu) LeHTPa/bHOM
KIETKY M SHJocepM He oOpasyercs (HeKOTOpLIe BUIBI OPXMIEN, B3AMOPHUK
MOPCKOJ1, BOJITHONM OpeX acTPaxaHCKuii).

CeMeHHAs! KOXYPa PasBUBAETCA U3 MHTETyMeHTOB. B eé GopmupoBaHun
MOTYT TIPMHMMATh y4acTUE M [Pyrue CTPYKTYPbl, B YaCTHOCTY HYLENIYC.
Eé crpoenne muoroobpasso. B cocraB ceMeHHOM KOXXYPBI MOTYT BXOJMTDH
B PaSHDﬁ CTENMEHH paElBMTbIe C/I0M KNEeTOK, OTNMYAIIMECH 110 CTPOEHWUID
1 (pyHKLUAM, — COYHBIE M MACKCTbHIE, NIPMU3BAHHbIE IIPMUB/EYL PACIpO-
CTPAaHSIOWMX CeMEHa JKUBOTHBIX (CApKOTECTa); C/IOXKEHHbIE CKAEPOQuim-
POBaHHBIMI KIETKaMM, 0OPasyIOLMMU TBEPAYIO KAICY/y BOKPYT CeMEHH
(ckmepoTecTa); COCTAB/IEHHbIe NAPEHXVMMHBIMI K1eTKamy (napeHxorecra)
MIM KIeTKaMM, CMHTE3MPYIOIMMY IIONMNCAXAPUIHYH) C/in3h, KOTOpPad CIO-
cOBCTBYeT 3aKpeIUIeHII0 CeMSH B TIOYBE, a TaKxke, Onarogaps rugpoguiib-
HOCTH, IPUTATUBAET BOY K IIPOPACTAIOIINM CeMeHaM, U Jip. (MMKCOTeCTa)
(pmc. 2.49).

Apunnycel v apunnoudvi 3a4acTyi0 NPECTaBAAIT CO60I MACHCThIE 00-
paSOBﬂ.HHﬂ, copepxkaline IMTaTe/IbHble BEIECTEA, npmanezcammme pacnpo—
CTPAHSIOUIMX VX )KMBOTHBIX. Y BOJIHBIX PACTEHUI apHTYChl MOTYT UIPaTh
POJIb IIOIIABKOB, 06ecreynBaomux IAaBydecTb CEMAH M UX PacnpocTpa-
HEHJe TeIeHUAMM.
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Puc. 2.49. ®parmentsl ceMeHHO KOMKYPBI TaMamenuca
BUPIUKMHCKOTO (@) M 3BIOMaTUN NTaBpoBoii (6).

3M — S(QMPHOMACISIHDIN KAHAM, CTC — CapKOTEeCTa, CKC —
CKJIEpOTECTd,

PaszmyHbie YacTi ceMeHn MOTYT ObITh Pa3BUTBL B PasHOlt cTeneHn. B 3a-
BUCHMOCTH OT MECTa OT/IO)KEHV 3aIIaCHBIX BEILIECTB B 3PeNbIX CeMEHaX Bbl-
JENAKT HECKOMbBKO MX THUIIOB: QHJIOCHCPMG.HBHBHG — 3alacHBIe BelleCTBa
B sHpocnepme (mueHMua, Kiaemesuia OOBIKHOBEHHAs), IepyucrepMaib-
Hble — B nepucrnepme (cpéxia), SHOONMEPUCIIEPMANIbHEIE — B 9HJ0- U 1ie-
pucniepme (Ky6piuika skénras), SMOpMOHaIbHbIE — B CeMANONSAX (rOPOX 110~
CeBHOM) 1 npoaMbpuonanbHbie cemena (puc. 2.50). Tlocnegnuit T ceMsH
OTNMYAETCA KpaiiHe MeJIKMMI PasMepaMu, PelyliMpOBaHHbIM SHOCIIEPMOM
1 HemudepeHIMPOBAHHBIM MeNKOK/IETOYHbIM 3apojibiueM (puc. 2.48, i,
3). llpu TaxoM CTpOeHMM CeMAH TPeOYIOTCs JIONONHUTE/bHbIE UCTOYHIMKN
NUTAHUA [JIS PasBUTHA M3 HUX [IPOPOCTKOB, B YaCTHOCTH YCTaHOB/IEHME
cumbuosa ¢ rpubamu. YMeHblIeHIE PasMePOB CeMAH KOPPENUpyeT ¢ yBe-
JIMYeHUEeM CeMEeHHON NpOJyKTMBHOCTH, B ofiHOM 1/Iofie OPXMAHBIX MOXeT
HACYMTHIBATHCA N0 4 MAH. cemsH. PaccenBanme 60MBIIOTO YMCIa CeMSH I10-
BBILIAET BEPOSTHOCTh BCTPEYM MAPTHEPOB MO cumOMo3y. llblIeBMIHOCTE
ceMsAH AMMPUTOB CrOCOGCTBYET UX TEPEHOCY B BEPXHUX APYyCcax TPOIMIe-
CKOTr'o jieca jaxke cnabpiMy TOKaMK BO3OyXa.

BO3HUKHOBEHME HOBOTO MHAMBUAYYMA TP PA3MHOMKEHUM CEMEHaMM He
BCErjia NPOUCXOANUT B peaynbTaTe MOJOBOTO IpoLecca, Ui amgumukcuca
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3ap

3ap SHI 3ap

3ap

S .8

3HO

HA 3ap

Puc. 2.50, Tumnnsl ceman.

CeMeHa: @ — 3HAOCHEpPMATBHOE, 6 — MepUCnepManbHOE, 6 — JHoICpuCiep
ManbHOE, 2 — aMOPHOHANbHOE, d — NpoaMBpUoHATEHOE.

3ap — 3apOJIBII, MPI — HePHCIIEPM, 9K — SH/0CIEPM.

(ot rpey. amphi — 06a, HBOIHON U Mixis — cMelrenne) — oObeIyHeHs
JKEHCKOM M MYKCKOM ramer. BojibiioMy YMCITy pacTeHumit CBOWICTBEH ano-
muxcuc (o1 Tpey. apo — 6es u mixis) — obGpasopanue 3apopblia 6es cim-
AHMA TaMeT. PasmuuaoT HECKO/IbKO €ro OCHOBHBIX TUIIOB: HEpPETY/IsAPHBIN
¥ Pery/IsPHbII ATIOMMKCHUC, a/IBEHTUBHAs SMOPUOHMSL.

B pesynsrate Hepezy/ApHO20 ATIOMMUKCHCA TI0 OOBIYHON CxXeMe IIPOMCXO-
[UT MEracroporeses M GOpMMUpPYeTCs TAI/IOMIHBIA 3apOABILIEBbI MEIIOK
(cM. puc. 2.36, 2.37). 3apofblil PasBUBAETCSA U3 SNLEKNETKM WM APYTUX
KJIETOK MellKa (aHTUIIO, CMHEePrU ). Bo3HMKaOLIMe TaKUM [Ty TEM pacTeHnsA
cofiepar ToNnbKo OfAMH Habop xpomocom u obbrHO crepunbHbL. IIporece
AIIOMMUKCHCA B CICOVIOMMX ITOKOMEHMAX HE MIOBTOPAETCAH. MaBecTHO HOBO/Tb-
HO MHOT'O POJIOB, B KOTOPBIX 0OHAPYKEHbI rarionjiHble PacTeHMA (mypman,
AU, TTACTIEH, ATPHIUIHUK ¥ Jp.).

[1pu pezynsipiom aNOMMKCIICE 3aPOMBIIEBbII MELIOK Pa3BUBALTCA U3 ap-
XeCTopasnbHON K/eTKH VMM U3 COMATHYECKOi KAETKM HyLe/nyca. Tak xak
B 9TUX CTYYasX PeAyKIMH YyCIa XPOMOCOM He TIPOMCXOMMT, BCE SAAPA JKeH-
CKOTO TaMeTO(MMTa AMIUIONAHBL 3apOjBIl MOXKET BOSHUKHYTH M3 sAlilje-
KIETKM MM Apyrux ero kiuerok. Cpepyu pomoB, NPEACTABUTENAM KOTOPBIX
CBOVICTBEH JJAHHbI TUIT ATIOMUKCHCA, — Of[yBAHUMK, ACTPEOMHKA, MAHKET-
Ka, O/IbXa, MAT/IMK, JIYK.

Adsenmusnas aMOPUOHIUS OTINYAETCA TEM, UTO 3aPOJIBIIIN PASBUBANOT-
CS M3 KIeTOK He rameTouTa, a HylLeTyca Wi MHTerymenta. B pesynorare
MX feneHnit 00pasyloTcs CKOIIEHUA KIETOK, KOTOphIe BpacTraiorT B 3apo-
JIBIIIEBBI MEIIOK, I/I¢ PasBUBAIOTCA B THIMYHBIE 3apopbiin (puc. 2.51).
OIHOBPEMEHHO ¢ HUMM YacTO PAa3BUBAETCA U 3aPOJIblill, BOSHUKIIHIT [TO7IO-
BBIM ITYTEM,
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Puc. 2.51. Craguyt pa3BuTUA aJIBEHTHBHDIX SAPOADILIEH B ceMe-
3a4aTKe UUTpyca.

HI] — Hyuennyc; 3r — 3UroTa; MKJI — MHUUMAJIBHEIE KTeTKH, B pe-
3yAbTaTe AEMEHMS KOTOPHIX 06pAsylTCA afiBEHTMBHbIE 3aPOMBILIN;
SHJI — SHOCIHEPM; a3 — a[BEHTUBHBIN 3apObIIL; 3ap — SAPOARLLL
PasBHBAIOILMITCA M3 3UTOTHL

Y psija BUIOB VI OCYLIECTB/ICHUA ATOMUKCHCA OTIbUIEHUSA He Tpebyer-
ca. Y gpyrTux, HAPOTHB, HEOOXOAUMO CTUMYIUPYIOLLEe BO3EICTBHE OIlbl-
JIeHMA, IIPOPACTAHMSA [bI/IbIBL, CTUAHNA OJHOTO M3 CIIEPMUER C IeHTpab-
HOJT KJIeTKOI1, 3aBeplIaouierocs pasputueM supgocnepma. OfHako B KieT-
KY, 13 KOTOpOI1 Oyjer pasBUBATHCA 3apOMbIL, TEHETHYECKMI MaTEPUat Co
CTOPOHBI He nocrynaer. BosmMoykusl ucKnoyenus. Tak, onmcaHbl cydan
pasBUTHS AIEKTETK, B KOTOPYIO HPOHUKAET CIePMUii, HO Torubaet co6-
CTBEHHOE AIPO.

ATIOMMKCHCY OTBOIUTCS BAXKHASL PONb B coXpaHeHuu popM ¢ HecTa-
6GuiTbHOI reHeTHYECKOI KoHCcTUTYyLHen. O6 3TOM CBUETENbCTBYET INPO-
KO€ pacrmpocTpaHeHyue aoMMKCHCA Y PACTEHUI C BBICOKMMY TTONMAIIION-
HBIMU 9MCTIAMM XPOMOCOM, a TAKXKe HEYETHDIX IIO/IUIVION/IOB, AHEYIITIONI0B
v THOPUIOB. ANOMMKCHC OfecreunBacT uX CeMenHoe pasmHoxeHue. OH
MOYKeT OBITb OOMMIaTHBIM, HO 4aije ¥MeeT (AKyNbTATUBHBLA Xapakrtep.
Couetanye y Bupa amu- 1 allOMHKCHCa CIOCOOCTBYET, C OJHON CTOPOHBbI,
HOMAEPKAHMIO BHYTPUMBU/IOBOI MSMEHINUBOCTH, C APYTO¥ — BOCIPOM3BE-
[eHMIO B CTIenMMUYecKnX YCIOBUAX KOTIMIA LIEHHBIX AfanTMBHBIX (GopM.
OmnpepenéHnoe sHAYECHME MOXKET MMETh, KaK IOJIarawT, 1 HeperynApHLI
anommkcyc. OH MOXET BBICTYTIATh B KaueCTBE MeXaHM3Ma JICTIONMUITTIONIN-
3aLMy IOMMIIONIoB. ITiM obecreunpaerca npeoponeHne 6GapbepoB He-
CKpeIyBaeMOCTy, BOSHUKAIOIINX IPH COueTanmu Gopm ¢ pasHbIM yPOBHEM
TUTOMIHOCTH.

Onenka reorpad@uyeckoro paclpoCTpaHeHusa arnoMMKCHUca IMOKasana,
YTO af|BEHTMBHAS HMOPUOHMA Yalle BCTPedaeTcs Y TPONNECKIX u cyoTpo-
NMYECKMX PACTEHUIT, PEry/IAPHbI ATOMMKCUC — Y PACTEHMI CeBEPHBIX pe-
TMOHOB, XapaKTepU3YIOLMXCsl 60/1ee XOMOJHbIM K/IMMATOM.
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IInod — BUEOMIMEHEHHBIN IOC/E OINMOJOTBOPEHMA WIM ATIOMMKCU-
ca THHeLel ¢ COXPAHAIOUMMMCA IPU HEM NPYIMMM BJIEMEHTAMMN [[BETKa
M BHELBETKOBLIMY CTPYKTypamu. IIpyu nyofe MOryT COXpaHsATHCH 34BA3D,
JIETIeCTKM BEHYMKA, YAIIeNUCTUKN, NIPUIBETHUKN, KPOKOIIUE JINCTHA W JIP.
Hamnpumep, coyHas 4acTb A6/10Ka npejicrasnser co00il paspociiyocs UBe-
TOYHYI0 TPYOKY (puc. 2.52, a). BujonsmeHEHHbIN TMHELEH, COCTABICHHbIN
AT IVTOOONMMCTHKAMM, HAXOJWTCH B IJ,CHTp{'.‘.' H6HOKa. B ceow oqepe):l,b,
COYHAA YacTh MI0/a 3EM/IIHMKU — pPaspOoCLIEecsa LBETONIOXKE (puc. 2.52,
6, 8). TInoAB! OCOK 3aKMIOHYEHDBI B 3AMKHY ThIe MELIOUKHM, KASKIIbLI M3 KOTOPHIX
o6pasoBaH KpoowmM aucToM (puc. 2.52, 2). Pan Apyrux npumepos byner
HPUBENEH NPH XaPAKTEPUCTHUKE OTHENBHBIX IIIOJIOB.

Puc. 2.52. TINoAK ¢ cOXpaHAKNIUMUCA TIPU HUX LBETOYHOI TpyOKon (a),
paspocureiics 3aBasbio (6, 6) n KpowWHM aucToM (2).

a — abnoko (norepeunsit cpea); 6, 8 — MHOTOOPEIIEK 3eM/IAHMKM: 6 — BHELl-
HMI BUJL M 8 — MIPOJOMIBHBII CPes TIIojia; 2 — COTIofue 0COKYU B3AYTOM.

TpoBogsmye ny4KM: 149/1 — YAEIUCTHKOB, [T — eNecTKOR, A — JI0p3ajib-
HbIi1 IUTO{OMIMCTUKA; TH3 — THE3MIO 3ABA3HM; LI — LBETO/IONKE; OPK — OPELIK; TP —
BeTOMHAA TPYOKa; CM — ceMa.

B mopdonormyeckoin knaccupukanny miofos 00LIMHO MCIONB3YIOT ABe
rpynnsl npuskakos. IMepsas orpaxaer 0coGeHHOCTH CTPYKTYPHOM opra-
HM3allMK T'MHeled, 13 KO'I’OPOFO paSBHBaCTCﬂ maom. Bce TInonel o 3TOMY
HPHSHHK)" MOXKHO paSﬁMTb Ha aBEC I‘pyTIHbI: ﬂno:‘fﬂpﬂ”ble, pa3BHBaIOlL[HeCﬂ
M3 anOKapITHOTO I'MHELEs, U UeHOKAPHHbIe, PA3BUBAIOLINECS U3 LIeHOKapII-
HOrO ruHenes. ATOKapIHBIA TUHELEl, Kak ObIIO OTMeueHO Bbilre, o6pa-
30BaH OJJHUM WAM HECKONbKMMM HECPOCIUMMMCA MEXAY co60il mmopomm-
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o

Puc. 2.53. KocTaHKa CTUBHL

@ — BHELIHWI BUJ, U103, 6 — ero NpopjobHbIi cpes,

C/oM OKONOIUIOAHMKA: 9K3 — IK3IOKApIMit, M3K —
Me30KapTIuit, SHJ] — SHAOKApIuiL; 611 — OPIOIIHON LIOB;
CM — CeMil.

CTUKaMI. VIM COOTBETCTBYIOT 00HOU/ICHHbIE Y MHOZ0Y/IEHHble ATIOKAPIIHbIE
naopbL. [II0fBI MOTYT COflep)KaTh KaK OfHO, TaK ¥ GO/blIee YMCIO CEMAH —
00HOCEMSTHHbBIE I MHO20CEMSIHHbIE TIIONbL.

Bropas rpynma IpU3HAKOB ONMCHIBAET CTPOEHME OKOMOTIIONHM-
Ka. Okononno0HUK, WIA nepuxapnuii — CTeHKa IUIOAA, Pa3sBUBalOIAACs
M3 CTEHKU 3aBs3Y, BKIIOYAA CPOCIIMECA C Hell Ipyrye CTpyKTyphbl. B okono-
IWIOJIHUKE Pa3NiyaloT TPU 30HBI: HAPYKHYW0 (aK30kapnuil), cpenHion (me-
3oxapnuil) v BHYTPeHHIOW (andokapnuil). DT 30Hbl OTYETANBO BUJIHbI, Ha-
npumep, y wiona ciuest (puc. 2.53). Ero aksokaprnuit TOHKUI 1 KOXKMCTBII,
Me30KapIuit — MACUCTBIN U COYHBIN, SHIOKAPTINIT — TBEPDIN, CIOXKEHHBIN
KamMeHuCThIMN KneTKamn. CTeneHb pasBUTHA I CTPOEHME OTAENbHDIX C/I0EB
OKOJIOIIOHMKA BapbMpPYIOT B MMPOKKUX npepenax. [lo KoHcucTeHm oKo-
JIOINIONHMKA PAs/NYaloT CYXUe 1 Co4Hbie TIIOfIbL.

Y wacTu pacTeHMit CTEHKM IUIOHOB TIOC/I€ MX CO3PEBaHMA COXPAHSIIOT
CBOIO LIE/IOCTHOCTb — HEBCKPbIBAIOUiHecs TIIOABI (TUIOMbI BUIIHM, YEPHOI
CMOpOAMHBEI). Y APYTMX NMPOMCXONMT BCKPBIBAHME IIOJA — IUCTONOrMYe-
CKM 00YC/IOBNIeHHbIE PA3PhIBbl OKOMOMIOFHMKA, CIOCOOCTRYIONNE BEICBO-
boxkpennio cemsH, 1o ackpuisaruuecs wiopsl (Mak, Bojocbop). Yame
BCET0 IIOfbI BCKPBIBAOTCA IPOJIONBHBIMY HIe/IAMHU. Y alOKAPITHAIX M/IO0B
PasphbIBbI IPOXOAAT 110 GpromHOMY WBY Wik (1) cimHHOI Xuike (puc. 2.54,
a-6), y IIeHOKAPITHBIX TUTOJJOB — B TEX XK€ y4acTKax, YTO M y alloKapIHbIX,
a TaK>Ke 110 MeCTaM CPacTaHus MAOJONNCTHKOB (puc. 2.54, 2-u; cm. puc. 2.31).
BosaMoKHBI M MHbBIE BAPUAHTbHI BCKPBIBAHMS IIOJOB, B TOM YHC/IE HE IpO-
JO/IbHBIMU paspbiBamu. Tak, s Ge/leHBl XapaKTepPHO IIONEPEYHO-KOMblle-
BOE BCKpBIBaHIIE, 3aBepiiarolieecs 06pasoBaHieM OTIAJaIoNIel KPbIIeYKut.
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Puc. 2.54. Hexoropble criocobpl BCKPhIBAHUA TIONOB.

[Tnopsl: a-8 — aNOKAPIIHbIE; ~1 — LUCHOKAPIIHDIE: 2—¢ —
CHHKapITHbIE; 4 — MapaKaprHbIit; 3, ¥ — IM3UKaPITHLLE,

AL — JOp3abHEIE YK (CIHHHBIE WUTKM), CM — CeMe-
Ha, OK — OKOJIOILUIOJHUK, Bl — BeHTpahHne myuku (fpiom-
HBIE 3KMITKI).

HaxoHelr, ecTh pacTeHMs, y KOTOPBIX IJIOABI PaclaialoTcsa Ha YacTH, TaK
Ha3BIBAaEMble MEPUKAPNUU — OJJHOCEMAHHbIE 3AMKHYTble (ParMeHThl 1710~
na. Pacnadarmujuecs TUIORbL OTANYA-
HTCA OT BCKPhI BAKIIWMXCAH TEM, YTO MX
cCéMEeHa He BhICBOGOH(}Ial{JTCH HM3-1101
OKOJIOTIJIOfIHMKA, KOTOPDLLI IPOJ0/Ka-
€T BBINOIHATH 3AUMTHYIO QYHKIMIO.
Mo cnocoby pacnafenusa pasanda-

ApoOHbIE M YIEHMUCTbIE IIOAbL.
Hpo6rote nOABL pacliafialoTCs HA Me-
PUKApIUM IO IJIOCKOCTY CPaCTaHWs
MIOAONUCTUKOB. TaK IIPOMCXO[UT,
Hanpumep, y xnéna (puc. 2.55, a). Ero
NJIOJ pasfensaeTca Ha JIBe NOJIOBUHKN.
Virpaioniie ¢ HUMM JIETH YACTO IPH- Puc. 2.55. Pacnafaiouiuecs TozsL.
JIeNINAKT KprHaTKH Ha HOC, HO O/1A Mo g — RPOGHHIH (nBprmﬂaTm‘

KiéHa), 6 — uneHuCTHIi (4neHucTsIll 606
3TOTO MM HAJ/|0 BCKPBITh OKOMOMIOA-  cepajesmnnr).
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Mo erpoenuio runenes
ATOKapIIHLIC
Mioro- LlesokapriHbie
WICHHEIE OuHouncHubIC
Munuoro- | Muoro- Onno- Muoro- Oé:mu-
CEMAHHLIE | CEMARHBI¢ | CCMHHHBIC CEMAHALIE CeMAHHEIE
Bekpbiga- | MHOro- | 600 KopobouKa
g tommec | CTOBKA | ooy opien CTPYHOK
BIICIIO-
E TUIOAHHK
€ "
B YIICHHCTBIH HIEHHCTRIH
o | Pacnana-
§ 2 | tommeca 606 CTPYHOK
e S‘- JIBYKPBIJIATKA
e ueHoOui
g opex Puc. 2.57. AnoxaprHble cyxye MHOTOCEMSIHHDIC IIOALL.
5 —_ it; 6 — 606BI YMHBL 8 — MHOT'O/IMCTOBKA BOMO-
MCTOBKA COKMPKM HIONIEBOIT o
HeBckpei- | MHOIO- opeliek CeMAHKA a — nuc P 5 5
Baiousees | OPCLICK 3EPHOBKA c6opa 0BGBIKHOBEHHOTO; 2, 0 — MHOIOUPELIEK /HOTHKA efIKOT0: 2 — BHEUIHUH BUJ
° KEIYIB 1 0 — OTAENBHKIN TTONMK (OpelleK) NIofa.
= couHas arona OK — OKOJIOMIOIHMK; CK — CIIMHHAA JMIIKa; 11} — LUe/lb, 00pasoBaBIIascs P
[.¥3
2 SOas i [UIORHMKA 10 GPIONIHOMY 1IBY; ITK — JUCTOBKA; CO — «CTBOPKM»
2 HeBekphi- | micronka | JMCTOBKa | KocTsnka | FeCniepuini pasphiBe OKOLOILION p Y kY5 TR i P
& |patommeen |° counsit | dummK (nomepanew) 606a, BCKPBIBIIETOCH 1O OPIOLIHOMY LIBY M CIMHHOM JKITKE; O — OPelKi.
4] KOCTSHKA | 606 AGNOKO
= il CXOJHBI C CYXMMU M MMEKT OTHOCUTENLHO cnabo PaSBUTbIE COYHBIE TKAHMU,
Puc. 2.56. Tunpt niopioB. Counas mucToBka obpasyercsi, B 4aCTHOCTH, Y BUJOB BOPOHIIA (puc. 2.58, a).

L€ OKONOMIOHMK MMEET COYHYI0 KOHCUCTEHLMIO /1 OKPAILIEH B YEPHbIMA W/In
kpacHbiii 1ger. [To ero moBepXHOCTH IPOXOAUT SaAMETHBIN OpIOIIHOI 11OB.
AnokapiiHbie OJIHOMTEHHbIE OJJHOCEMAHHBIE TIOJ{bI — OpeIleK, KOCTAH-

HUKKM W JocTath cems. Unenucmulll TUION paclajaeTcss HA MepUKapIyu " .
Ka, punnk. Opewex — cyxoil HeBCKpbiBawonpica miof. OH BeTpedaeTcs

10 IJIOCKOCTAM, MEPIIeH/IMKY/ISPHBIM ero IpofonbHoi ocn (puc. 2.55, 6).
Bosumkaiomiye MepuKapImm 0CTalTcs 3aMKHy ThiMu Gnarojiaps popmupo-
BAHMIO B /IO IOKHBIX EPETOPOJLOK.

PaccMOTpuM HEKOTOpPBIE M3 IIVIOIOB, XapaKTEPUCTUKA KOTOPHIX NpuBe-
JeHa Ha puc, 2.56.

K umcny anokaprnubix OfHOYWIEHHBIX MHOTOCEMAHHBIX TUIOZIOB [IPUHA/I-
JIeXaT: JMACTOBKA, 606, unenncTsiii 606, counsiit 606, couHas MUCTOBKA.
JTucmoska u 606 — Cyxye BCKPbIBAIOWMECH TUIOBL: TMCTOBKA BCKPBIBAETCA
no 6proniHomy mBy (puc. 2.57, a), 606 — ABYMs «CTBOPKaMu» 110 6pIOLIHO-
MY HIBY 1 CIMHHO¥ XuKe (puc. 2.57, 6). YneHucmuelil 606 — cyxoit pacmaza-
OIMICH YeHuCThIN TUTof, (puc. 2.55, 6). Counblil 606 — HEBCKPHIBAIOLMIACS
IIJIOJ, UMEIOLIMIA, KaK C/IeJlYeT U3 er0 Ha3BaHMA, COYHBIN OKONOIIONHNUK. OH Puc. 2.58. ATloKapITHBEIe COYHBIC MHOPOCEMAHHBIE IOMBL.

CBOﬁCTBCH: FHCHH‘{HH 06{)11{“036”1’10;“:[, I‘IMEIDUJ,EI‘-"I CJIeTKa MHCHCTHﬁ u CJ"I&,E- @ — COYHBIE THCTOBKH Bnpnnua KOJMOCOBMITHOTO; 6 — COYMHaA MHOI'QJIMCTOBKA

1 i NMMOHHHKA; 8, 2 — MHOIOKOCTSHKA MajIMHbL: 8 — BHEUIHUIL BUJL M 2 — NPOJO/ILHDINA
KOBATBIM SH/IOKAPIINMKU; POXKKOBOMY JIEPEBY C €r0 MACHCTBIMM Me30- 1 9H]I0- cpes noga

KaprieM; coope ATIOHCKOI, BeCh OKOJIOIIOHUK KOTOPOM CTAHOBUTCS M- 0CI] — OCh COIBETHA, UITH — LBETOHOKKA, [T — LBETONOKE, CNTK — COTHAA
CHCTBIM ¥ HAlOMMHAET IO KoHcucTeHnuu usiom. ITo popme counrie 60651 MCTOBKA, 6111 — GPIOIHOIK OB, KTK — KOCTAHKA.
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y HEKOTOPBIX PO3OIRETHRIX, AynTeneitupix u ap. Kocmsnka u uHux — cou-
Hble HEBCKPBIBAIOIIMECH [I0/IbI, PasITMIAIOLIMECs 10 CTPOEHNI0 OKOMOIIIO/-
Huka. OKOONIOHUK KOCTSIHKM CIMBbI 6611 onycad soie (puc. 2.53). B or-
AH4YMe OT HET'D, BHHUKHPHHI?I CbMHHKa He CONEPKUT ONPEBECHERII WX KNETOK.
MMEK‘.‘!IJ,H_HCS{ B IIJIOHE «KOCTO4YKa» — He YaCTh OKOJIOIITOTHMKAE, a CEMCHHAA
koxypa. Kpome aT0r0, B 9K30Kapnmyu GpuHMKA MMEETCs TOHKMIA CIION KaMe-
HMCTLIX KITETOK.

ATIOKapIHble MHOTOUY/IEHHBIe MHOTOCEM ST HH bl€ I1/10/{bl — MHOTONIMCTOBKA,
MHOTOOpELIeK, MHOTOKOCTAHKA, COYHAA MHOTOMMUCTOBKA. MHozonucmoska
COCTOMT M3 PA3HOIO YMC/Ia OT/IeNIbHBIX TUCTOBOK (puc. 2.57, 8), CUIAINX Ha
ob11eM I[BETONOMXKE; MHOZ00PEUEK — W3 OTHAENBHBIX OPEelIKOB (pm:. 2575 &
0); MHO20KOCMAHKA — U3 KOCTSHOK (pHC. 2.58, 6, 2); COYHAT MHO2ONUCMO8-
Ka — 13 cougHbIX McToBOK. TTocneguuit THII I/IOKA CBOMICTBEH, B YaCTHO-
cTi, muMoHHNKY. K MOMEHTY co3peBaHNA TIOAA LBETO/IOMKE 9TOTO PACTEHMA
BBRITATMBAETCA M COYHbIE IMCTOBKHM CUIAT Ha HEKOTOPOM YOAJIEHMM APYT OT
apyra (puc. 2.58, 6). XapakTepucTuKa OTAENIBHBIX IVIOAMKOB 3TUX I/IOAOB
(nmcToRKu, openika u Ap.) 6bIa NpUBEEHA BbILIE,

Bropyio Gombliyio TPyINmy IVIOHOB COCTAB/AIOT LEHOKAPIIHbIE IJIOJIBI.
Kak u anoKaprHbie, OHU MOTYT GbITh MHOTO- ¥ OIHOCEMSIHHbIMM (pyC. 2.56).
PaccMoTpuMm 1epBbIe U3 HUX.

Kopob6ouka — 1€HOKAPIHbI MHOIOCEMAHHbIN CYXOM BCKPbIBAIOLIMIL-
ca nmop (puc. 2.59, a-8). PasHoobpasue kopobouek NMpOABIAETCA B pas-
mepax, dopme, crocobe BCKPBIBAHMA M JIPYrMX NpusHakax. bamsox mo
CTPOEHMIO K KOPOOOUKe, OCOBEHHO K HEKOTOPbIM ef BapUAHTaM, CHIPYHOK
(puc. 2.59, ¢). B tumirarom crmyyae oH 06pasoBaH ABYMS TIOJOMMCTUKA-
vy, OTIMYMTENBHON YepTOi MI0jja AB/IACTCA HaMMYIe TOHKOM MIEHYATON
TIeperopofiky, pasfensomieii ruespo sapssu. Ona chopmmpoBaHa BHIPO-
CTaMM KPaeBBIX YYACTKOB IIOAOMMCTUKOB C MalenTamu. llocne BCkpriBa-
HA T7IOfA U ONAJIEHNs €r0 «CTBOPOK» OCTagTCA NMEePEropofKa ¢ ceMeHamMu
(puc. 2.59,-2).

Crnepyroniyo 60nbuIyio TPy LEHOKAPIHBIX MHOTOCEMAHHDIX CyXHUX
II0J10B COCTABAAIOT PAaclafiAlolyuecs IJIOABL BUCTOMIO/HUK, WIEHUCTHIN
CTpPyYOK, ABYKpPbIAaTKa, eHO6Mit.

Bucnonnodnux — ppobusiii 1oy sontuuHbix. [Ipu cospesanuu oH pac-
MajaeTcsA B IJIOCKOCTHM CPAcTaHus IVIOAONNCTMKOB Ha JiBa MEPUKApINA
(puc. 2.59, 0). Mepukapnuy HEKOTOPOE BpeMsi BUCAT Ha LETbHOM WM/ BY-
pasjenbHOM IIOJOHOCIE, umu Kaprodope, KoTopblii 06pa3oBaH CyTypab-
HBIMM YYACTKaMU JIBYX COCEJHMX IUIOIOMUCTUKOB. DTa 0COOEHHOCTS Aana
Ha3BaHue WIony. Jeykpoinamxa — emé ofuH ApobHbit W10 (puc. 2.55, a).

90

[nasa 2. PaamHOKEHWE PacTeHWii cemeHamu

* /_.] L cM
mc(?(\ A \ ] MKIT
| N e
‘ f;t"'kaOK \;f
1] q‘-—____.-D ) ;.‘, \/
. |;i _:‘[\
¢ /:’4 "‘#L{
o ) o
< :;I & l, Kl
o\ 0

"1\!_‘;_

\ apc

Puc. 2.59. lenoxapnHbie MHOTOCEMAHHDIC NIO/BL.

a, 6 — KOpo6OUYKa KOHCKOIO KAIITAHA: @ — BHEUIHUIL BIJ] BCKPBIBIICHCH KOPO
Gotku, 6 — cxema e€ MonepevHOro cpesy; 6 — Kkopobouka Maka; 2 — CTPYUOK Kaly-
CTbl OLOPOJHOI; & — BUCTOMIONHUK MUPPIC AYIINCTON; ¢ — nexo6iit YepHOKOPHA;
W — TECTIEPUIIIL; 3, U — ATOJIA KPBIKOBHIKA (3) 1 cema u3 Heé (u).

OK — OKO/ION/IOAHMK; CM — CEMJE; 11T — TEPErOPOAKa; MKI — MEPHKAPIINIA; KIT —
Kapriodiop; ape — apuiuTyc; 9p — 9PeM; TH3 — THE3JIO 3aBA3M; K3 — BK3OKAPIH,
copeprkaniuii 3pUPHOMACIAHBIE BMECTH/IMIIA; M3K — ME30KapInii; 9H) — SHJ0Kap-
1Mi1; OT — OTBEPCTHE B CTEHKE OKONMOTIIOJHMUKA.

OH xapaKTepeH ISl KIEHOB, HO BCTPEYAETCH U B APYTUX, KPOME KITEHOBDIX,
cemeiicTBax. Kppio — BBIPOCT OKOMOI/IOHMKA

Ilero6uii (o rpey. koinobios — coBMeCTHAs XM3Hb) PASBUBAETCH U3 M-
Helesd, oﬁpasoBam-loro ABYMA IUIOQONACTHKAMIM. CospeBawimn 17104
pasfiensieTcs MpoJ0bHO-KO/bIEBLIMY PA3PbIBAMM HA HETHIPE 3aAMKHYTHIX
OJHOCeMSHHBIX (pparmeHTa — apemd (OT IaT. eremus — KeJibs ), KOTOpPbIE OT-
Le/IOTCA TIOTePeYHO-KOMBLIEBBIMY PA3PBIBAMM Y MX OcHOBaHus (puc. 2.59,
e). Llero6uit TunvyeH A ry6o1BeTHbIX 1 OypauHUKOBBIX.

Xopomuio n3BecTHB! B OBITY 1{eHOKAPIHbIe MHOTOCEMAHHDIC COYHBIE He-
BCKPBIBAIONMECH TIOABI — STOJA, THIKBIHA, Tecriepu/inii, A6710K0.

Sz00a orHOCUTCA K YMCTy Hanbonee pasHooGpasHbix WIofos. Tak, Ha-
npumep, BHeIIHe 110/ 6aHaHa M CMOPOJIMHAI Ma/IO OXOXKH JPYT HA ApYyTa.
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DK30KapIMit JAHHOTO TIOZA KOXKMCTbIA, MHOIJA OTHOCUTENBHO TONCTHIN
(puc. 2.59, 3, u). CouHas MSKOTb ATOABI B TUIIMYHOM CiTydae o6pasyeTcs
13 Me30- 1 sHjokapnuA. Takke BOSMOXKHO e€ pasBUTHE U3 apUILTYCOB (4€p-
Has CMOPOAMHA, KPbDKOBHUK), PA3POCIIMXCH IIALEHT (TOMAT) U JIp.

TotkéuHa MMeEET TREP/bIIA, MHOI[A OUYeHb IPOYHBI 9K30KapIMit U pas-
BUTBI MACKHCThIN Mezokaprnuii. [TomocTs nmoja 3anonuena paspocluumMmucs
M 4aCTO COYHBIMM I1aleHTaMy (ThIKBA, KaOa4oK, MBIHA, apﬁya).

Crpoenne sbnoxa 6110 paccmorpeno seiute (puc, 2.52, a). OrmeTum
JINIIIB, YTO SHAOKAPIMIL IIPEBPAILEH B HEM B KECTKYIO XPALIEBATYH TKaHb,
BBLICTHIAIOUIYIO THE3AA nnofa. HapykHble yyacTKu IIOONUCTUKOB CTAIN
MACUCTBIMY Y CIMINCh € TKAHAMY Pa3pOCIIENCs 1BETOYHOI TPyOK.

Tecnepudutl, WM nomeparey, — COYHBIA IO I[UTPYCOBBIX (IMMOH,
areNIbCHH, MAaHZAPUH U AAp.). ETo MoKpbIBaeT N/IOTHBIA KOXKUCTDI 9K30Kap-
TIMit JKENTOrO MM OPAHXKEBOTO 1[BETA, COlepXaliuii MHOXXECTBO IM3UIeH-
HbIX 9(UPHOMACIAHBIX BMECTH/INI, DKSOKapnuii MopcTunaer rybyarsis
Me30KapIImit 6eoro 1Beta. JHIOKAPNMI [IPEACTABIEH TOHKON KOYKMILIENH,
oKpy Kamomelt «1onpku» maofa. CouHas MAKOTH recrepuinsa obpasopaHa
paspacTalMMMUCH N CONEPXAlnMn COK BDIPOCTRMH KIETOK BHYTPEH-
Hen AMUIEPMbl TINIOJOIUCTUKOB, KUTDPIJIC 3alOMHAIOT BCIO MOJNOCTH 3aBA3M
(puc. 2.59, x).

Crepyomyio rpyniy COCTaBIAal0T LEHOKAPIIHbIE OHOCEMAHHEBIE CYXUe
HEBCKPbIBAOIMECA NIOCABL CEMAHKA, OPeX, JKENyIb, 3epHOBKA. Y cemsan-
Kl OKOJNOTUIOMHUK TUTOTHDBIN KOMKMCTHIN, OTAEAIOMMIICA OT cemeHu (rof-
conueunuk) (puc. 2.60, 6). Y opexa OH CUIBHO CKNepUUIMPOBAH U HECET
nacKy, o0pasoBAHHYIO TIPULBETHUKAMY, COXPAHAIOIMMM JIMCTOBUIHbIN
06k (puc. 2.60, a). OKOMOMIOTHMK HEYOs KOXKNCTBINA, HEO/IPEBECHEBAI0-

Puc. 2.60. lleHoKaprHbI¢ O{HOCEMAHHBIE [IOLbL.
a — Opex NMENHHBI, 6 — ceMAHKA ITOJCOMHEYHUKE, 68 — JKENyab
my6a.

IUIK — [JIHOCKA, OK — OKONMOITOAHMK.
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NI, C TUIFOCKOM, BO3HMKIIEN B Pe3y/IbTaTe CpacTaHusA YKOPOUYEHHbBIX OCEN
PenyuMpPOBAHHOTO COLBETHA C MHOTOYMC/IEHHBIMM UEIyHYaThiMu [pH-
userHukamu (puc. 2.60, 8). Ilepukaprinit 3epHosKY TOHKMI, TJIOTHO TpPK-
JKATBIM K CEMEeHU M, B OT/IMYME OT NepuKapIimes CeMsSHKN, opexa 1 KEnyus,
HEOT[[e/IMMbIil 0T Hero (cMm. puc. 2.48, e). ¥V GONBIINHCTBA 3/1AKOB 3€PHOBKa
onajiaeT BMeCTe ¢ OKpyXaruumy eé IBETKOBLIMM, a MHOTAA M KOJIOCKOBbI-
MU HellysiMK, KOTOPBIE 3allMIAKT CEMA.

[IpuBegEHHbIe IPUMEPDI THIIL OTYACTH OTPAXKAIOT MHOroobpasyue mo-
noB. TeM He MeHee UX JOCTATOYHO, YTOOBI OTMETUTH Ha/IM4ye KOHBEPIeHT-
HOTO CXOJCTBA Y IVIOfOB PA3HBIX TUIIOB. Tak, B 3BOMIOLNM HEOJHOKPATHO
BO3HMKA/IM HA OCHOBE MHOTOCEMAHHBIX IVIOJOB OIHOCEMAHHBIE MaciOpsl,
B KOTOPBIX CeMA 3aLIMIIEHO OKONomIogHukoM. Hanpumep, MHoroopeniex
TIPOU30IIEN M3 MHOTOIMCTOBKY B PE3yNbTare COKPAlIEHUs YuC/la cemesa-
YATKOB B KOKJOM IUIOAMKE [0 OJHOTO M YTpPaThl MEXaHU3Ma BCKPbIBAHMA.
TouHO Tak ke B Pa3HbIX TakCOHaX OOGOBBIX BOSHMK OJIHOCEMAHHBIN 600,
KOTOPbIN B GOMBIIMHCTBE C/IyYdeB HE BCKPLIBACTCA M CXONEH C OPEIIKOM
(MOHHMK, MHOIEPHA XMe/leBas).

W cpepn 1eHOKAapIHbIX 110408 HOABA/INCH OIHOCEMAHHbIE HEBCKPBIBA-
oueca cyxue maoanl. ITomararoT, 4To Bce OHM — MPOM3BOJIBIE MHOTOCE-
MAHHBIX IUIOR0B. VX cTaHOBNIEHNE CONMPOBOMKAANIOCH COKPALEHMEM 1MC/IA
(GepTUNBbHBIX TIOMOMUCTUKOB M CeMe3a4aTKoB. lak, JKényap pasBuBaeTcs
U3 THHELes, 00pa3oBAHHOIO TpeMs MIOKOMMCTUKAMM. B KakaoM M3 HMX
3aKIafpIBAlOTCA fBa CeMesadarka, HO pasBUTHE IONyYaeT TONBKO OJIMH
13 Hux. CeMsIHKA pasBUBAETCs U3 TMHElles, COCTABJIEHHOI0 NBYMS IJI0/10-
muctiukamy. [Ipy coxpaHeHum 6ojee OJHOTO IVIORKOIMCTUKA TAKUE TIOJbI
TIONIYYM/IM HA3BaHMeE IICEBIOMOHOMEPHBIX. BOSMOXHO monHoe ncvyesHose-
HMEe PYJMMEHTOB CTEPMIbHBIX IVIOJOINCTUKOR M BOSHUKHOBEHME BTOPMY-
HOMOHOMEPHBIX IINIOHOB. K MX 4Mciy OTHOCHTCA 3€PHOBKA.

Bcé aTo nokassiBaeT, KpoMe [POYEro, YTO OJ{HO U3 OCHOBHDBIX HallpaBiie-
HUI 3BOTIOLUN TIOJIOB — OAUZOMEPUSAULUA, T. C. yMCHBIICHUE YUC/TA PaBHO-
IEHHBIX TOMOTOrMYHBIX oOpasosannit. Yalle Bcero oHa JOCTUTAETCA pe-
AYKIMeN YacTy CTPYKTYP (MIOKOMMCTHKOB, CeMe3aYaTKOB) M UX CIMAHMEM
(cpacranue NIOKONMCTUKOB). B oiuH pAx ¢ 9TMMM M3MEHEHMAMMU MOYKHO 110~
CTAaBUTH U TIOAB/ICHUE CONI00ULl — cobpaHmit IIOK0B couBeTys (puc. 2.52,
2). OHM MOTYT cpacTaTLCA APYT ¢ ApyroM. lak, y manganyca KpoBebHOrO
JKEHCKHME LBETKM CPACTAIOTCA MO HECKONbKY B TaK HasbiBaeMble (amanru.
3penbie QanmaHry COCTOAT U3 CPOCIINXCS KOCTAHOK M COOpaHbl B [O/IOBYA-
Thie cornopus (puc. 2.61). Tkanu 06beMHEHHBIX B COIIOAME 37IEMEHTOB CO-
LBETUA MHOTA CUIBHO Pa3pacTaloTcst, 06pasys chefloOHYI0 MAKOTh PasHOM
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KoHcucrenuun. Hanpumep, y xne6Horo fepesa oHa
MYYHUCTasA, @ ¥ aHAHACA — MSACKCTAsA M COYHAs.

Paj cXOmHBIX 4epT B CTPOEHMH IIJIOIOB CBA3AH
¢ ONMHAKOBBIMM CIIOCOGAMM PaCIIpOCTpaHEHMH,
MM JUCCeMUHALIMA UACIIOP — CEMSAH, IJIOJIOB, UX
yacTe, COMIONui.

3OOXOPH}I — pacinpocTpaHeHue Jnacilop xKi-
BOTHBIMM. T[pw HHIO300X0pHK  HNaCIIOPDI HPO—
XO[AT Yepes MUIIEBOM TPAKT, @ 3aTeM BbIOPACHI-

Puc. 2.61. Connogue  BAKOTCA C IOTafKoit uau ¢ momérom. s pacnpo-
MaHAaHyca KPOBE/ILHOrO.  CTPAHACMBIX TaKMUM oépasom JHacnop THUIIMYHO

r — chananra. Ha/IMyue CHemoOHON TKAHM M HAIE&XHAsA 3aiyuTa

CeMsH B BUJE CMeLMaAM3MpPOBAHHBIX SHAOKAPIINA
WM CEMEHHOI KOXKYpbI (puc. 2.53; 2.58; 2.59, #-u). Tak, cemena, npoiuey-
me Yepe3 KUINEYHUK JPO3JOB M [PYIUX BOPOOBMHBIX, COXPAHSAIT BCXO-
»ecTh Ha 80-88Y%.

IIpy CHH300XOPUM [MACIOPbl AKTUBHO PACTACKUBAKTCH IO IHE3JAM
M KnajoBKaM. YacTb U3 HMX TepAeTcsA WM OKasbiBaeTcs HeBocrpeGoBaH-
HO/1. ‘1aK pacnpoCTPaHAIOTCA OPEXOBMIHbIE AMACIIOPbl — OPEXU JICLIMHEI,
skényau py6a, wropst sl u Ap. (puc. 2.60). Cpepu Hanbonee aKTHBHBIX
PA3HOCUMKOR IUIONOB — COMKY, Genku, OypyHyKY, MbIIIEBUIHBIE TPbI3Y-
Hbl. VIHaue BBIIAJAAT JAMACIOPHI, pacrpocTpaHsAeMble MypaBbaAMi. OHH
sallyieHbl IPOYHBIMK NMOKPOBaAMKM M COACPAKAT npuaaToK ¢ IIUTATENbHBI-
MM BEILECTBAMMN — HIAUOCOM, KOTOPBI K TOMY JKe IIPUBIEKAET MYPaBbER
croum sariaxom (puc. 2.62, a, 6). B kadecTBe MPMIATKOB MOTYT BBICTYNATh
ApWJUTYCHI, APUIVIONABI, COYHDIE YHACTKM NepuKkapnus u ap. Mypaeby 11o0-
e/lal0T TONLKO Npuaatku. K 4uciny MUpMEKOXOPOB NMpMHAUIeKAT huanku,
MapbAHHWKH, XOXJTaTKHM M [IP.

OnM300X0pUs — TEPEHOC AUACTIOp HA Teje XMBOTHBIX. Onu mmbo 1e-
I/IAIOTCS 3 LIEPCTh, NEepbs, OBeXKAY JII0fell BCERO3MOKHBIMM BhIPOCTAMU
OKOJIOTIZIOBHMKA UM SPYTHX COXPAHAIOIMMXCA TPH IJIOAE MAM COIIOAMN Ya-
cTeit LBeTKa wan couseTus (rparmiar, gonyx) (puc. 2.62, 6), nubo npunu-
nanT 6/Iarofaps KIeNKOMY CEKpeTy, NPO/ylMpyeMOMY JKenésKaMi U Oc-
nusHsonMucs knetkamu (mr3onus). Kpome aroro, [Macrnopnl HEPENKo
PasHOCATCA, IIPUIMITHYE K KOHEYHOCTAM HKUBOTHBIX M DﬁyBI-’I HIOI[Cﬁ BMECTE
C TIOYBOM U MTIOM.

AHemoxopus — paccenenue jmacnop serpom. B xoje aBomionuu BO3-
HMK/IO HECKOMBKO THIIOB AaHEMOXOPHbIX acriop. [TbieBupible u cHabKEN-
HBIE BOOCKOBMIHBIMM IIPU/IaTKAMM PAa3HOM MOP(OMOrMYecKoi Mpupombl
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Puc. 2,62. PasHoo0pasue I/I0[0B, OTPaXKaIoILee pasHble Coco6bl AncceMit-
HAIMM,

a, 6 — cemena yncrorena (a) u Gpuanku nonesoii (6); 8 —— MHOTOOpEIIEK TPaBy-
nara; 2, 0 — CeMAHKM CYLIEHMITBI (2) M OffyBaHYMKa (d); € — KpBITaTas ceMAHKA BA3A;
H — OPEXOBUJIHBIE TUIOJIbI IKY3ryHA 6e3UCTHOTO; 3 — KOPOBOIKM HEJOTPOTH.

9M — 97MAMOCOMBI, KP — Kpbiio, K6 — Kopo6ouka, BKO — BCKPLIBLIAACH KOPO-
60‘{1{&, CM — CCMHA.

HHHCHOP]JI HJIUTENBHOE BPEM)! I'lapﬂ'l' B BOCXOIOAIIMNY IMOTOKAX Bus,u.yxa, HE
OITyCKaACh Ha 3eMimio (puc. 2.50, d; 2.62, ¢, 0). B oTnnume 0T HUX IUIAHNUPYIO-
mme ,quacnopbl IIO4YTH CPaSy JKe CHMKAKTCA 1o ﬂCﬁCTBmeM CHIBI TAXKECTHN.
JlanbHOCTD MX IONETA MOXKET yBEeIM4MBAThCA OnMarofaps KpbUIOBUHBIM
TIpUAaTKaM, 3ajgepskuparomyumM nagenne (puc. 2.55, a; 2.62, e). OHu cBoii-
CTBEHHBI MPEUMYILECTBEHHO BHICOKOCTBOMbHBIM IE€PEBbAM 1 JIMAHAM.

JInacrops! nepeMelaloTcs MOJ BO3JENCTBUEM BETPaA He TOMBKO IO BO3-
AYXY, HO ¥ 110 IOBEPXHOCTH NOYBHL. B noceuem cirydae onyu umeiot Gopmy
mrapa (puc. 2.52, 2) 60 HecyT KPhUIOBMU/{HbIE BHIPOCTHI, PACIIONIOXKEHHbIE
TaKuM 00pasoM, 4YTO NPy M0OOM IONOKEHUM IUIOfA BO3JYLIHBIA TIOTOK
nopxBaTut ero (puc. 2.62, ), u ip.

Bannucmoxopus — pasbpacbiBaHye JMACIOP PACTEHUAMY, PacKaduBal0-
LIMMUCS TIOJ, BO3JEHCTBUEM BETPA MM >KMBOTHBIX. VIX OTIMYaloT yupyrue
i1 prH{HHHCThIE CTEGJI]“I, LIBETOHOCHI M IIBETOHOMKM. .K. 63HHHCT&M OTHO-
CHUTCH, B YaCTHOCTH MaK. EI'U K(_‘Jp(}ﬁﬂql(i"i 3aHMMAaKT BEp‘I‘HKaHbHOE om0~
HEHME Ha BEPX}III[KE pﬂC'l'BH HH. OHH BCKPb[Ba]{}TCH HeﬁOﬂb]ﬂHMH OTBEPCTH-
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SIMM, Uepes KOTopbie CeMeHa BHIOpachiBAIOTCA P pacKaunBaHuy crebneit
(puc. 2.59, 6).

[udpoxopust — PacIpPOCTPaHEHNE AMACTIOP BOJOM. K umcny nx xapaxrep-
HBIX 0COBEHHOCTEl OTHOCATCA pas/AudHble CIOCOODb! SaLMTEI CeMAH OT Ha-
MOKAHM# ¥ BHICOKAs IUIABYYeCTb. 3aluTa obecneynBaeTcs HU3KOM cMadu-
BAEMOCTHIO AKACIIOP 6rarojaps BOCKOBOMY HaneTy, BOAOHETIPOHMLIAEMOMY
SH/I0KAPITHIO M/ CEMEHHOM KOXKYPeE. [1napy4ecTs 06eCreYnBaCTCA obpaso-
BaHMEM a9PEHXMMBI B HOKPOBAX [AMACTIOPHI Y MHOIMX pacTenwit, BOLYII-
HBIX MELLIOYKOB y OCOK M Jip.

Aémoxopusi — PACPOCTPAHEHHe CeMAH CAMMUMI PaCTEeHUAMM, 6e3 1o-
cpentmKoB. OHO MOXKET IPOMCXOJUTD B PE3yNbTaTe ONa/ICHUA IUACTIOp IO
BO3HEICTBMEM CHIIbI TSOKECTH, @ TAKKe TYTEM AKTHBHOIO pasbpaceiBaHus
cemsH. PasOpacbiBanye CyXyX IUIOJOB IPOVCXOAMT B pE3yNbTATe PESKUX
[BIMSKEHMI1 BCKPHIBAIOLIETOCs OKOJIOMNIOAHMKA, BRI3SBAHHBIX HEPABHOMEPHBIM
COKpAIILIEHUEM €70 PA3MMIHBIX C/IOEB TPV BBICHIXAHUM. Tak, Hanpumep, 1pu
BCKPBIBAHMY THITMYHOTO 606a BHE3aMHOe CKPYuMBaHIte CTBOPOK HPUBOAMT
K pasbpacbiBanuio cemaH (puc. 2.57, 6). Y HeKOTOpbIX peBeCHbIx 6060BbIX
OHM pas/eTaloTCa Ha paccrosHue 0 15 M. BekpbiBaHMe COYHBIX TITIONOB € Ta-
KM e TOCAeAICTBIAMMI MOYKET IIPOUCXOANUTD B Pe3y/bTaTe 3HaUMTE/IbHOTO
HAPACTaHMA B OT/IE/NBHBIX yYaCTKAX OKOMOI/IO/HMKA MEXAHIMECKMX HaTpA-
JKEHII1, BHI3BAHHBIX MOBBILICHMEM OCMOTHYECKOTO fapnerys. OHO IocTi-
raet, HaIpuMep, y HeJloTpory, 25 aT™. Maneitinee IPUKOCHOBEHME K €€ KO-
po6oyKe PUBOIUT K PaspeIBY OKONOMIOJHUKA HA TATE CTBOPOK, KOTOpbIE
CKpy4YMBaIOTCs, pasbpachiBast CeMeHa Ha paccTOAHNeE 10 2 M (puc. 2.62, 3).

AHmponoxopus — PacIpOCTpPaHeHue JMACTIOP HeNOBEKOM B pe3yib-
TaTe xo3gicrBeHHO meaTenbHocTu. JIromyM BONBHO MM HEBOJIBHO II€pe-
HOCAT Auacnopsl Ha Gonbiuye paccroauus. Tak, et psin pacTeHumit 6bi1
nepeMeniéH Yepes OKeaHsl C MaTepyuKa Ha MaTepyK. 310 IPOUCXOJUIIO TIpe-
KJIe BCero Ipyu MepeBo3Kax 3epHa, X/IONKA, IIepCTH. [Togo6ubiM 0b6pazom
113 EBpoist B AMEpUKY Gbi/n 3aBeseHbl GOMSK i OBCIOL, a B Espony — arpec-
CHBHBII COPHAK aM6posusi. BaxHyio po/lib B pacce/eHMi 3aHOCHBIX pac-
TeHMi Ha KOHTMHEHTAX MIPAET JKee3HONOPOXKHEIA TPAHCIIOPT. 06 arom
CBU/ICTEMBCTBYIOT MX MHOTOUMC/IEHHbIE HAXOJ(KYU Ha JKe/Ie3HONOPOXKHBIX Ha-
chinsix. JJuacnopsl pAna pacTeHMit TPYAHO OT/IMUUMBL OT MACIOp TOI UK
MHOI KyIbTYpPBI (OBCIOra 1 OBCA, WIETUHHMKA CH30TO M TIPOCa 1 np-). Takue
BUJIbl PETYIAPHO 3aCOPAIOT ToceBbl. HakoHew, MHOXKeCTBO MCHO/Ib3yCMBIX
Ye/I0BEKOM PACTeHMI BhIpalluBaeTcs Baan 0T MX MUCTOPUHECKON POIMMHDIL.

Crpoenue IIOA0B OTIMYAETCA 3HAYMTEIHHBIM IIOCTOAHCTBOM B Tpeje-
nax suga. Bmecre ¢ Tem mpumepHo B 30 cemeiicTBax O6HApYXXEHDBL BUJIBL,
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KOTOPLIM CBOMCTBEHHA 2emepoxapnus — 06-
pasoBaHue OCOGBI0O PA3NMYHBIX  IIOJIOB.
Pasnuums MOTYT KacaTbCH PasMEPOB, MacChl,
dopmer, ctoco6oB aucceMuHALMN, ITyOUHDI
OKOA, JKu3HecrocobHocTu ceman u ap. Tax,
BUABI AVMMOPQOTeKM TIPOM3BOAAT KIMHOBM-
Hble U CHAOKEHHBIE KPbUIOBMJIHBIMM BBIPO-
cramu cemauku (puc. 2.63). Tlepprie onagaioT
BO3/Ie MAaTepPUHCKOro pacrenms. Bropeie pas-
HOCATCA BeTpoM. llpopammeanue ceMsAH He-
KOTOPBIX PeTEPOKAPIIHBIX PACTEHMII OKA3a/10, YTO OlA/jAl0lIe CeMEeHa MO-
IyT OTINYATHCA OT PA3HOCHMBIX Go7Iee JUINTe/IbHbIM DTyOOKMM noKoeM. Kax
pesynbTaT, OfHM U3 HUX YUIACTBYIOT B pacCe/leHu BU/IA, APYTHe MOTNONHAIOT
NOYBEHHbI GaHK CeMSIH BO3/IE MATEPUHCKMX 0CO0Ei.

Puc. 2.63. Kppinaras (a)
M KmuHOBUIHAA (6) ceMAHKH
puMopdoTeKn,

2.2.5. COLBETUA

Y 60onmbUIMHCTBA pacTeHNI1 IIBeTKM cobpan bl B couseTust. Coysemiie — ci-
crema noberoe, Hecymux uperku, Conserns MHoroobpasusl. CyllecTByOT
pasiible IOAXOABI I MX omucanus u Kiaccudukarmm. Cpean nanbornee ya-
CTO MCIIONB3YEMBIX VIS ATUX Lie/Ieil IPU3HAKOB: THIT HapacTaHus Oceli co-
LBETUs, CTENIEHb ero PasBeTBJEHHOCTH, CTPOEHME [JIABHOI OCH, Hamu4me
WM OTCYTCTBUE [IBETOHOXKEK, MOPDOIOTHA KPOIOLWMX IMCTRER ¥ JIP.

B 3aBucMMOCTM OT CTeNlCHM Pa3BeTBAEHHOCTY PA3MUYAIOT NPOCTbIE
M CNOKHBIE COLIBETHA. Hpocmme COCTAaB/ICHEL OCAMM JBYX NOPAJIKOB, CILOMC-
Hble — OCAMY TPEX U OONBIIEro YMCIA MOPAAKOB. COOTBETCTBEHHO B TIPO-
CTOM COIBETHY IMIaBHAA OCh HECET OT/ie/IbHBIE 1IBETKH, @ B CIOKHOM — 60-
KOBbIE, WX napuuaisHble conpseTns (couserne) (puc. 2.64, 2.65).

ITo xapakTepy HapacTaHUs OCe COLBETHA NENATCH Ha MOHONOMAMA/ID-
Hble, CHMITOMATIbHbIE M CMELIAHHBIE.

YV MOHONOOUAKLHBIX COLBETIN, HASBIRAEMBIX TAKKE PAUEMO3HbIMU (OT
JIaT. racems — KUCTh, TPO3JIh) U 6ompuueckumu (OT. rped. botris — KUCTh),
KaKAas OCb HApacTaeT B pesy/ibrare JeATENTbHOCTH ONHOM aluKalbHON
MepycTeMbl (MOHOMOZMAbHO). 1IBeTKM B HUX PAaCIyCKAIOTCA aKpOIeTalb-
HO: MEPBBIM HA OCH COLBETUS PACITyCKAeTCA CaMblil HYDKHWI 1{BETOK, 110
CTeTHUM — CaMBIi BepxHuii (puc. 2.64, HIOKHNUIA pan). Ecnu ock couperns
CH/IBHO YKOPOUEHA I YIUIONIEHa, KAK Y CI0KHOLBETHDIX, PACIyCKaHMe LIBET-
KOB IIPOUCXOIUT LIEHTPOCTPEMUTENLHO, OT nepudepun K ueHTpy. K uncry
MOHOIOAMANIBHBIX IIPOCTBIX COIBETHII OTHOCATCA: KMCTh, LMTOK, KOJOC,
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Pue. 2.64. MoHonoauansHee COIBETHA.
LB — IBETOK, L{H — [[BETOHOMXKA, I/l — MOJCOLBETHRIN MMCT, 00 — MMCTOYKM
06épTKNM.

cepé)m{a, IIOYaTOK, IO/IOBKA, 30HTHK, KOP3MHKA. Ounu Pas/IM4anTCs HPexK/Ie
BCETO 110 CTPOCHHIO [JIaBHOM OCH COLBETHA M CTEIICHH paSBHTHB LIBETOHO~
JKEK (pmc. 2.64, moxunit pag). OCHOBBIBAACH Ha 9THX NMPU3HAKAX, MOXHO
farh, HApUMEp, CIeAYIOlee OnpeneIenue KUcmy — 3T0 MOHONOAUANTBHOE
IpOCTOE COLBETHE C YANMHEHHOM ITIABHOM OChIO, Ha KOTOPOM pacrojara-
I0TCA 1JBETKM, MMEIOLI} e XOPOIIO PAa3BUTBIE L{BETOHOKKM NPUOIN3NTENBHO
OfMHAKOBOM JNMHBL (MBaH-yall); MM 207108k — MOHOIOAUANBHOE IIPO-
CTOE COLBeTHE, C YKOPOUYEHHOM IMIABHOI OChIO, HAa KOTOPOM pacronaralTcs
IIBETKY, MMeIOLIie KOPOTKMe LIBeTOHOXKKY (KeBep). B HeKOTOPBIX cIydasx
MCHONB3YIOTCS JONONHUTEIbHBIe Ipu3Haku. Tak, y cepéxku (TONomnb), B OT-
Jraue T Konoca (IoJIOPOXKHMUK), OCh COLBETHA TIOBYUCAIONIASN; Y KOPIUHKU —
yrionénHan 6mopeobpasHas Wiy KOHYCOBHJHAS, ¢ 00€PTKOI, COCTaB/IeH-
HOJ TIPUI{BETHBIMM JIACThAMY BEPXOBOH popmaiym (0jjyBaHYMK, BACHIIEK);
Yy nouamxa — y,unMH'éHHaﬂ M YTONIEHHAHA, 00OBIYHO C KPYITHBIM 1 HEPEJIKO
APKO OKpalll€EHHBIM TMOACONBETHLIM JIMCTOM, W/IK ITOKPbIBA/IOM (apOHHHKO'-
BhbIE).

Cnoxnoe COLBETHE, IMTABHOC W IapUWa/IbHBIC COLBETHUA KOTOPOro or-
HOCATCA K OOHOMY THUITY ITPpOCTHIX C(‘)U,BCTH]:!, Ha3blBACTCA O@HOPO@HB!M
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(puc. 2.64, BepxHui pan). Cpeay MOHOIIOAMATBHBIX COLIBETHII TAKOBBI C/10H(-
HAs KUcmb (KUCTh KUCTEN) — CIIOXKHOE OJHOPOIHOE COIBeTHe, B KOTOPOM
IPOCTHIM COLIBETHEM ABIAETCA KUCTh (CIIMpest UBOMMCTHAR); CIONHBILL UjU-
mox obpaszoBan muTKaMu (pAO6MHA); CA0NHHBIE 30HMUK COCTABIEH 30HTUKA-
My (3OHTUYHBIE); MeMENKa — COLBETHeE, NpeCcTaB/gIee coO0i Tpous-
BOJHOE CIOKHOM KUCTH, MMEIoLIee 10 CPaBHEHUK C Heit 6otee obunbHoe
BETBJICHME IIapLUHAaIbHBIX COHBETHﬁ, MHTEHCHMBHOCTD KOTOPOI‘U CHUKaeTcs
B aKpOIeTaNbHOM HanparneHun (pabunnuk padunHonucrHbiit). K panHoi
IpYTINe COIBETUI OTHOCUTCA TAK)Ke aHmena, OTANYaIomascs OT WMUTKA BO-
POHKOBHAHOI GopMOIt, 06YCTOBIEHHO TeM, YTO OCH HIDKHUX IAapLMa/b-
HBIX COL[BETHII OOTOHAIOT B CBOEM POCTE OCH BEPXHMX COLBETHIA, a Te —
I7IABHYIO OCh (MabasHUK OOBIKHOBEHHBIN).

CnoskHoe colLiBeTHe, I/IaBHOE U NapUyalbHble COLBETUS KOTOPOro OT-
HOCATCA ¥ Pa3HBIM TUIIAM TPOCTHIX COLBETHI, HA3BIBACTCA PASHOPOOHBIM.
IIpyMepaMyt pasHOPOLHBIX MOHOIOAMANIBHBIX COLBETHUII MOTYT C/IYXKUTh
KUCTB KOMOCHEB, METENKA KOMOChER, KUCTh KOP3MHOK, METENIKA KOP3MHOK,
IUTOK KOP3UMHOK (puc. 2.64, CpemHuit pax).

Y cumnoduanvroix, Wi tumodrelx (0T Tped. kuma — BOTHA) COTIRETHH
OoCH HapaC'ramT CUMIIOOMANIBHO M ABMAKTCA COCTABHbBIMM, BO3HWUKAKIILM-
MH B peayanaTe JeATENbHOCTH CMEHAKIUX NPYT Ipyra AllMKa/IbHbBIX ME-
pucTeMm. I_[BCTKPI B HMX paclyCKawTCcHa GaSHllE’l'aileO. PHSJIMHHK)T Tl_)l{ 0cC-
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Puc. 2.65. CuMmnoguanbHble COLBETHA.
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HOBHBIX THUIIA CUMIIOMATBHBIX MPOCTHIX COLBETUI: MOHOXa3WM, AUXa3Uil,
nteitoxasuit (puc. 2.65, HykHuit paj). Monoxasudi (OT Tped. monos — OfUH
u chasis — paspenenne) — JBYXIBETKOBOE COLIBETHE, B KOTOPOM OJMH LiBe-
TOK 3aBeplIaeT I7IABHYI0 OCh, BTOpOil — OGOKOBYIO (KymanbHuLA eBpome-
ckas). Juxaautl cocront us TPEX [BETKOB — OJHOTO TePMUHATIBLHOTO M ABYX
6okoBnix (rpasunar). [Tpu aTom GOKOBbIE LIBETKM MOTYT PAclIO/NIaraTbCs Kax
10 OJINHOYKE, TaK U CYNpOTUBHO. B meitoxasun (or rpev. pleion — 6onee
MHOTOYVCIIEHHBIN, 60Nt 1 chasis) IO L{BETKOM, 3aBepLIAIOLINM I/IaB-
HYIO OCh COLIBETHSI, PACIIONATAIOTCSA TPU M Gomee HOKOBbIX 11BETKOB (repaHb
30HaJIbHAS, CYCaK).

Hapsazny ¢ npocTeiMu, KaKk ¥ B C/Iy4ae MOHOIOJWA/IbHBIX COLIBETHI, BbI-
JIe/ISAIOT CIIO’KHbIE OIHOPOIHBIE M PAa3HOPOJHLIE CMMIIOAMA/bHbIE COLBE-
tus. OIHOPOJIHBIE COLBETHs: CIOXKHBIN MOHOXa3nil (3aBUTOK, M3BMIM-
Ha), CIIOKHBIA AMXA3Uit M CHIOXKHBLIA 11eoxasuit (puc. 2.65, BepxXumit pax). Puc. 2.67. Oponposnoe (a), Gpakreosnoe (6) 1 abpaxre-
B 3asumxe ocu BO3PACTAKNIMX MOPAJAKOB BETB/ICHNUA HAIIPAB/IEHBI B OHY 03Hoe (6) ConBeTHS. )

Jluctes: K — Kpomwume, Jcd — CpesMHHON (opmaimi;
cTopoHy (Hesabyjika), B ussuaUHe — TONEPEMEHHO MEHAIOT HAMpaB/ieHue e AT
(rmapuonyc). B croscHom duxasuu naplManbHbBIMKU COLBETUAMM SABISOTCA
mMxa3uy (3Be3IuaTKa), B CAOMHOM NAeHoxa3uy — Teitoxasuu (HekoTopsie
pO30IBETHBIE M MIOTUKOBDIE). [IprMepaMy CUMIOAMA/IBHBIX CIOXKHBIX pas-
HOPOJIHbIX COLIBETHIT CTY)KAT AMXa3uii 3aBUTKOB M ILIEJOXasuil 3aBUTKOB
(puc. 2.65, cpemHmit pAL).

B cMemannvix COUBETUAX COYETAOTCS Pa3HBIE CIIOCOOBI HapacTaHms
r1aBHOl 1 GOKOBBIX oceit (puc. 2.66). Ilogo6ubiM 06pasoM ycrpoeHa, Ha-
npumep, cepéKka guxasues Oepéspl. CMeuIaHHbIE CIOKHbIE COLBETHS,
B KOTOPBIX IIaBHASl OCh HApacTaeT MOHOMOAMA/IbHO, @ OCH MapIanbHBIX

«
&

COLBETUII CMMIIOAMANIBHO, OOBEIMHEHBI NOJ OOLMM HasBaHUEM MUPCHI
(TupconpHble conserus) (puc. 2.66, a, 6). BosmokHa 1 MHAs CUTYALMS, TIPU
KOTOpOI1 ITaBHAA 0Ch HapacTaeT CUMIIONAILHO, a2 GOKOBbIE — MOHOIIO[!-
/IbHO, B YaCTHOCTY MOHOXA3WIt, IMXasuif U 1Iei0Xasuil 30HTUKOR (aneyTe-
POKOKK, BUJIbI TITIONIA) (puc. 2.66, 6).

[Ipyu xapaKkTepuCcTHKE COLBETHI MCIOIb3YIOTCHA, KAK OTMEYa/IOCh BhIIIIE,
M ApyTMe MPUSHAKM, NeTaTUM3UPYIONMe UX omucaHue. Tak, B 3aBUCMMOCTH
OT HaZM4YMA U CTPOEHMA KPOIOMIMX, MM HMPUIBETHLIX NUCTHEB pas/inya-
10T Pponnosuele, 6pakreosnsie u d6pakTeosnble couperna (puc. 2.67). Bo
PpoHA03HBIX COUBETUAX KPOIOLLME TUCThS CXOIHBI ¢ THIIMYHBIMU TUCTHAMY
cpepuHHON popmanyu. B 6pakmeostvix cCOUBETUAX OHM MPEACTABIAAIOT CO-
60J1 YenryeBUgHbIE TUCTDS BEPXOBOI popMaLMy, HasbiBaeMble GpakTesaMu.
B cnyuae a6paxmeosHvix COLBETUI KPOIOWME TUCThS HOTHOCTBIO PERYLIMA-
posanbl. Kucrh, Hanpumep, MoxeT 6bITh PpOHI03HOI (KyIIeHa JIeKapCTBeH-
Has), OpaxTeosHoit (aH/ibir) u A30paKTeO3HOM (MACTYIIBA CYMKA).

Couserns — anemenThl 1oberoBoit cucremsr pacrenns. Bomee Toro, To,
9TO OLEHMBAETCA KAaK OT/E/IbHOE COLBETUE, B JIEICTBUTENBHOCTH HEPEIKO

o

‘. 6 OBIBaeT YaCThIO Pa3BETBAEHHOIO rojun4Horo nobera (puc. 2.68). B npenenax
Puc. 2.66. CMeIaHHbIe COIIBETHA. TaKoro 1mobera BLIIEAAETCA HECKOIBKO 30H. Paccmorpum ob1ime HpuHIMIIbI
@ — CepEXKKa IUXasyes, 6 — KMCTh CMOKHBIX [IUXa- €ro CTPYKTYPHOIi Opranu3aluy Ha IpHMepe MHOTONECTHETO TPABAHUCTOIO

g pactenus. basanpHble MeTaMepbl MO6Era COCTABMAIT 30HY B0306HOB/IEHU.
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Puc, 2.68. Cxema cTpoeHus obwemu-
HEHHOTO COIBETHA Ha Tobere BO30OHOB-
JEHNA MHOI'OJIETHErO TPABAHMCTOrO pac-
TeHMS,

3oHpl nobera: 38 — Bo30OHOBIEHNA,
aT — TOPMOXKeHMS, 30 — oboramenus. Co-
IBETHA: €T — TNABHOIT OCH, CIl — IAPAK/Ia-
must. Tapaxmamn: k1 — mepporo nopanka,
NK2 — BTOPOIO IOPA/KA.

Vx oTAMYNUTENBHON YePTOl ABMIAET-
¢S HaMM4Me TOMHOIEHHBIX Masymr-
HBIX MOY€K, KOTOPbIe TIOCIE 3aBep-
meHA CBOero GOPMUPOBAHMA Ha-
XOIATCA B COCTOAHMM NOKOA. Bpiue
pacrionaraeTcs 30Ha tMOPMONEHUS.
llasymnple oYKy €€ MeTaMepoB He
PasBUTHL 1 He O6PAsyIOT GOKOBBIX
no6eroe. [lanee cnexyer 3o0Ha 060za-
WieHUs, XapaKTepHas O0COOEHHOCTDH
KOTOPOJ COCTOMT B HAMMUUM CHIIIENTUUECKH PasBUBAOINXCS GOKOBBHIX
noberos — napaknadues, unu nobezoeé noemopenus. OHM TAKKe MOTYT BeT-
BUTBCA, 06pasys mapaknagyuy 6onee BHICOKMX IOPSIKOB, VImMes 30HbI TOP-
MOXXeHMsl ¥ OborallleHys, MApaKIaiuy B TOM WM WHON Mepe MOBTOPSIOT
CTPYKTYPHYI OpraHusanuio rasHoro nobera. Ocu rnassoro nobera u ma-
pax/agyeB 3aBepUIAIOTCA COLBETUAMM, WM (MIOPA/IbHBIMYU CAMHUIIAMM.
COBOOKYIIHOCTD COHBCTI“lﬁ passerauénﬂmo nobera HOHY‘-IHH& Ha3BaHME
cuM@pnopecyeHyuL, NN 00E0UHEHH020 COYBEMUS.

3oHa TOPMOMXKEHWA — 3TO YCHOBHAd I'paHMIlA MC)K,I[Y BETeTaTHBHOM
M IBETOHOCHOW YacTAMU PasBETBIEHHOTO nobera. K KoHILy BereranyoH-
HOTO Ce30Ha, MOC/Ie LBETeHNA U MIOJOHOLIEHMS, er0 LBETOHOCHAA YacTh
ormupaer. Coxpanserca 6asanbHas 30Ha BO30OHOB/IEHNSA, KOTOPAs CTaHO-
BUTCS MHOTOMeTHEN. VI3 e€ MasyIHbIX MOUeK B CIE YOI Bere TallHOHHbIi
Ce30H BBIPACTYT HOBBIE PAa3BETBIEHHBIE FO[MYHBIE NOGErn, CTe6/IM KOTOPhIX
OyAyT 3aKaHYMBATBCS COLBETUAMM,

CrpyKTypHOE PasHo0Opasue roAMUHbIX IBETOHOCTBIX HOGEr0B OCHOBbI-
BaeTCsA Ha CTENEHM PAa3BUTHA OTHETBHBIX 30H, BapbMpPOBaAHMN 4KMC/la llapa-
KTafiieB U MOPAAKOB MX BETBIEHWUA, CTPOeHUM (ropanbHbixX efnHuil. Tak,
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Puc. 2.69. AHTOAMY BacuIbKa cuHero (@) u renmunrepyma pososoro (6, 8).
a, 6 — BHEIHMIT BUL KOP3UHOK; 6 — HMPOAONBHELA CPes COIBeTHs.
KUB — KPaeBOil UBETOK, JI0 — JIMCTOYKI 00EpTIKN,

HAIpMMep, y O/JHOJIETHUX TPABAHUCTHIX PACTEHMIT, B OTIMYME OT TOMLKO YTO
PACCMOTPEHHOTO MHOIO/IETHET'0, OTCYTCTBYIOT 30HBI BO30OHOBNeHU; (r1o-
pajbHbIE eIMHMITBI MOTYT ObITh [IPE/ICTAB/ICHBI PA3HBIMU THIIAMMI COLBETHUI
WIM JlaKe OJMHOYHBIMM LBETKAMU U JI.

YCuemHoCTh ONbUICHNA W JUCCEMUHAIIMN Y SHAYMTENBHOTO YMCIa pac-
TEHMI HAIIPAMYIO CBA3aHA C TEM, YTO VX [[BETKM, @ 3aTeM U IUIOJBI COOpanbl
B Gojlee UK MeHee KOMIAKTHbIe Ipymibl. OHM HacTO BbIHECEHBI Ha MEpH-
¢epuio pacrenuit, rae 6oee 3aMETHBI [/IA ONBUIMTENEN, KOTOPEIE, CaflsACh
Ha HUX, HEM30EKHO MOCEIaloT 3a OJHO M TO )K€ BpeMsa Oonbluee UMCIO
LBETKOB, 4eM €C/i OBl Te OBIIM PACTIONOKEHBI IO ONMHOYKE; HA BhIHECEH-
Hble WIN PACHYCKAIOLMECs [0 TMOSBIEHMs NUCThEB COLBETHA aHeMOduIb-
HBIX pacTenmit 6e3 moMex NMomMajiaeT NpuUHeCéHHas BETPOM NbIIbILA M T.JI.
O6benuienne BETKOB B IPYIIBI CO3/AN0 NPEANIOCHUIKY K uxX puddepen-
UMALMY [0 CTPOEHMIO M QYHKIMAM, CIOCOBCTBOBAIO TIOSB/IEHNIO TeTEpO-
kaprmy. Hanpumep, B COUBETUAX PAAA SHTOMOMMIBHBIX PACTEHUIA 1IBETKN
muddepeHIMPOBAHBl HA Mal0 NpUMeTHbIe (epTUIbHbIe U HEPEeIKo Cre-
pUIbHBIE KpaeBble, TIPUBJIEKalole onpiinTenei (kanuna o6blIKHOBEHHas,
BACM/IbKM, HUBSHMK 00bIKHOBeHHbII) (puc. 2.69, a). Takue conserus, Ha-
MOMUHAIOIME BHEIIHE OT/e/IbHbIE [[BETKY, HOIYYN/Ii Ha3BAHIE AHMOOUES
(or rpeu. anthos — userok). OHM MOIYT HACYMUTBHIBATL JECATKH M COTHU
(hepTUIbHBIX 1[BETKOB. PYHKIMI BEHYMKA B aHTOAUAX HEPEIKO BHINONHSIIOT
¥ IpyTHE CTPYKTYPHI, B YACTHOCTH THUCTOYKM 06EpTKM (prc. 2.69, 6, 6). B co-
UBeTHM BO3MOXKHA TaKike AuddepeHmMalys UBETKOB 110 NPOU3BOUMEIM
nnofaM. Hanpumep, ynoMsxyThie Bblile KIMHOBMIHBIE CEMAHKM JUMOPGO-
TeKy 00Pa3yIOTCs B JIOKHOA3BIYKOBBIX KPAEBBIX 1IBETKAX COI[BETHSA, 2 KPbl-
JaThle — B €ro CPeAMHHBIX TpybOuaThix. [Tomp3a OT 0ObENMHEHMA NIOJIOB
COCTOUT B TOM, YTO OHY 60JIee 3aMeTHBI /I MUTAIIMKCH MMH KMBOTHBIX,
UX TpolLe co6UpaTh, 0COOEHHO MPU MENKMX PasMepax IIOf0B 1 T. /1.
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2.2.6. NEPUOAU3ALIUA OHTOTEHE3A PACTEHUIA

OnroreHes — MHAMBUAYaZNbHOE pasBuTHME 0COOM, BCSA COBOKYMHOCTD
eé npeobpa3oBaHMil OT 3apOXKAEHNA O KOHIA XKUSHM. B xope onrorenesa
pacTeHE MPOXOAUT HECKOIbKO BO3PACTHBIX [IEPHOMOB: aMOPUOHANMbHBIIA,
JIATEHTHBIM, TIPereHePaTHBHBIN, TeHepaTMBHbI 1 CeHMNbHbIL. HekoTopbre
TIEPUOTIbI, B CBOIO OUEpENb, TAKXKe COCTOAT M3 ITAMOB — BO3PACTHBIX CO-
crostumit, Kakpplit u3 Hux xapakrepusyerca creuuuiueckum Habopom
MOPOIOTO-aHATOMUYECKHX, @ TaKKe (UIMONOTMIECKUX XapaKTePUCTUK
1 oTpaxkaeT Guonornyeckuii Bospact ocodu. Ilocnenumii, Kak M3BECTHO, fia-
JIEKO He Bcerja cosnagaet ¢ abcomoTHbIM (KaHeH}IaprIM) BospactoMm. Tak,
HaNpyMep, PacTeH s, TOCAKEHHbIE B OJ{HO ¥ TO JKe BPeM#, MOI'yT pE3KO pas-
INMYATHhCA 1O CPOKaM HaCTYIIEHMA TNEPBOro UBETEHMA, NMOC/IE[HETO Iogo-
HOIIEH Vs, OTMUPAHUA. DTa HEOJHOBPEMEHHOCTh 3aBUCUT KAK OT WX T€HE-
TUYECKUX PAs/IMuMii, TaK ¥ OT BIMAHNA BHemHux ycnosuit. Hecmorpsa na
HeE, Bce 0co0M TPOXOAAT OFHMU M Te JKe BO3PACTHbIE IEPUO/LI U COCTOAHMA.

Imbpuonanvrviii IEPUOK JIUTCA OT MOMEHTA BOSHUKHOBEHUA 3UTOTEL
7o sasepienns Gopmuposanus sapoppia (cm. ¢. 76-80).

JNamenmuwtit nepuof (0T nar. latens — CKpbITHIIA, HEBUMMBIIT) — TTePHOT,
rokos cemAH. [IpofomKuTeNbHOCTD NOKOA BaAPbUPYET ¥ IOKPBITOCEMEHHDIX
pacTeHuit B IMPOKMUX lpefieiax. Y 9acTu BUAOB CEMEHA NPOPACTAIOT Cpasy
OC/Ie TIOMANAHMS B MOAXOsALINE ycnoBust 1 6e3 HUX OBICTPO TEPAIOT BCXO-
skecTh. Takue ceMeHa CBOMICTBEHHBI, B YaCTHOCTH, TOTIO/AM. [IpeficTaBuTenu
9TOTO PofIa 06MaAI0T CMOCOGHOCTBIO 3aCEATH BHOBb 0Opasylomyecs cy6-
CTparpl. 3HAUNTETBHOE YMC/I0 €r0 BHAOB MPOMU3PACTAET HA PEYHOM A/~
BUM, TJIe OHY CTAHOBATCA [IMOHEPaMM OOMIeCeHNs TI0iM. YerelHoe npopac-
TAaHME CeMAH IPOMCXOAMT Ha BAKHOM, XOPOUIO OCBENEHHOM cybcrpare
TIOC/Ie CIajia NaBOJIKOBBIX BOM. B CBA3M ¢ 9TUM y Tomoneii BhipaboTanuch
pasiM4Hble IPUCHOCOONEHIA I COXPAHEHNS TIOTHOIEHHbBIX CEMSH K KOH-
oy HnaBOIKa. Ormeuaercs paCTHHy’TOCTb CPOKOE MX CO3pEBAHUA, 4 TAKKE
Ha/M4Me Ha MOBEPXHOCTH BOMbI MIABAOLINX NPOPOCIINX CEMAH, KOTOPbIE
YKOPCHAIOTCS, TIONAaB Ha oTMeNnu. B paze cnyyaes oGHapyXuBaeTcs Koppe-
JIAIMA MEXKTy BpeMeHeM CO3PEeBAHMsA CeMsiH 1 CriafioM MaBojiKka, 06Haxe-
HMEM TIPUTOJHBIX 151 3acenenusa cyberparos. CeMeHa mpopacTaloT 06BITHO
B IIepBble CYTKY IIOC/Ie TIoMalanus Ha cybcrpar.

Ewgé «panblie» IPpOpacTaloT CeMeHa y XUBOPOAALIMX PACTEHMI MAHTPO-
Bbl — BUJIOB aBuIeHHMM U pusodopsi (puc. 2.70). XKusopomdeHue — npo-
pacTaHue CeMSH B elIE HespenblX MIoaX. HaXOAAIMXCSA Ha MATEPNHCKOM
pacTenmu. 3apoppiul npoGuMBaeT mpy STOM CTEHKY miopa. ¥ pusodophl
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Pue. 2.70. Tlnopst puzodopsl ¢ PasBHBAIOMIMMMCA M3 HIX
NpPOPOCTKAMM.

ng — naoj, BMp — BeTKa MATePHHCKOTO PACTEHHA, TIK — I'M-
TIOKOTHITh, K — KOPEHb.

IPOpPOCTKM ocraiwTes Ha Aepene 30-39 Hepenb u MO-
IyT MOCTUIATL B JIMHY IO PAsHBIM MaHHBIM [0 50-
70 cm u gaxce 1 M. O6pBIBAACh, OHYM BTBIKAIOTCH KOP-
HEM B I'DYHT, 6J1aro,11apﬂ YeMy HE€ YHOCATCHA OTNMBOM.
Ecnu Ke Takoe TPOUCXOAUT, IPOPOCTKM CNOCOBHDL
COXPaHATE HKUIHECTIOCOOHOCTD B Te4eHUe o, 4To
JIaéT MM IIAHC 3aKPelUThCs B KAKOM-TO MHOM MECTE.
[IpefcTaBuTeNM HA3BAHHBIX POJIOB SB/AIOTCA MUOHEPHBIMM PACTEHMAMM
¥ AKTHBHO YYaCTBYIOT B YBeMYEHMM [UIOMIAM CYIIHN, CIIOCOOCTBYA coXpa-
HEHUIO 11eCKa, WJIA ¥ [PYTUX OTN0KCHUIA, 3aIepIKMBasi MX CBOMMU KOPHAMM.
Ilo Mepe MOJHATHUS YPOBHH 1IOYBbI PACTEHMA MAHIPOBBI BCE JLANBINE NPO-
OBUTAIOTCSA B CTOPOHY MOPS.

B nenom 6picTpoe npopactaHue ceMAH B OO/IblIeN Mepe CBONCTBEHHO
npencTaBuTenAM (ropel BAQXKHBIX TPONMKOB, 3 B YMEPEHHOM K/IMMaTe —
pacTEeHMAM, 1IBETYIIUM PaHHEN BECHOIL. M3 cospeBaouiux B Hadajie JaeTa
CeMSTH TIOCTE/THUX K OCEHM YCIIEBAIOT Pa3BUTHCSA CNOCOOHBIE K NEPE3NMOBKe
ocobm.

V 1oJiaBAsAOMIEero e YMCIa pacTeHuit, IIPek/ie BCEro oburarene cTpaH
Ce30HHOTO K/TMMAaTa, CO3PeBIIINe CeMeHa IIPOXOJiAT cocTosHMe NoKos. K aTo-
My MOMCHTY OH} y)Ke CYLeCTBeHHO 06e3Boxenbl, 00bEM IOTePAHHOIM Npy
STOM BOJBI MOJKET OCTUraTh 90%. Pasimuaior ssinysidenolil u Gusuono-
2umeckuti TIokoit. IlepBblit 06YCIOBIEH OTCYTCTBIEM HEOOXOMMBIX YISt WX
IpOpacTanus YC/IOBMII BHENIHE CPejibl, B YACTHOCTH OTPE/ie/IEHHBIX BIIAX-
HOCTH M TeMmepaTypsl. Bropoii onpepensierca QUISHONOTHIECKMM COCTOA-
HMEM 3apOJBILIA, A TAKXKEe 0COOEHHOCTAMM CEMEHHOM KOXYPhbl: Ha/MYHUEM
B Hell MHIMOUTOPOR pocTa, e TBEPAOCTHIO, HEMPOHUIAEMOCTRIO JUIs BOJ(bI
u razop. [Ipopacranns Takux CeMAH HE IIPOUCXOAUT [JaxKe Npu UX [olaja-
HUM B OGnaronpusirHbie yorosua. EMy 06s3aTeNIbHO NIPeJecTBYET BRIMBL-
BaHMeE M3 KOKYPbl MHTUONTOPOB, HapyIUEHNe €€ LeJIOCTHOCTH B PE3yIpTaTe
BHEIIHMX BO3JEHCTBUI, B YACTHOCTU PEe3KMX Mepenajon Temieparypel, me-
persusanus u ip. B psje cnyuaes nokoi 06ycnos/ieH HelopasBUTHEM 3apO-
pbia B 3perom cemeny. CIIOCOOHOCTD K MPOPACTAHUIO OCTUTACTCA NIOC/Ie
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MOPa3BUTHMA 3aPOABILIA 32 CUET 3aNIACHBIX BELECTB HAOCTIEpMa (TMMOHHMK
KUTANCKMUI, KeHbIIeHb, OOPIEBUK).

Hannuye moKOA TO3BOJAET 3apOfIbIlIaM CIIOPO(UTOB TepeKNTh Hebna-
TOIPUATHBII 1A BereTauuy nepuop. Kpome aToro, B nouyse HaKaIIMBaeTCs
3anac ceMsaH. Hepenko OHM COXPaHAIOT CBOIO KM3HECIIOCOOHOCTD B TeueHue
mecaTuneTuin, obecrednBas CEMEHHOE BO300HORIEHE BU/IA faXKe TIOCTIE TIe-
PHOMIOB, KOTTIAa B3POCIBIE PACTEHNS 1O TeM MY MHBIM NMPUYMHAM morubim
VTV HE TPOMCXOIMIIO WX I[BETEHNA W TIOAOHOEHNA.

JlonroBe4HOCTb CeMsH, KaK CBMAETENbCTBYIOT HEKOTOpbie JaHHBIE JIN-
TepaTypbl, MOXKET ObITh Ype3BbIvaitHo Gonbinoil. Tak, yoanoch BHIPACTUTDL
IIBETYILME PACTEHMA U3 CEMAH I0TOCA, MPOJIEKABIINX B ToOphaHOM bomoTe
63 Tokuo na raybune 5,5 M npubmmsutensuo 2000 net (maHHbIe pagno-
M3OTOIHOTO ananusa). B oTNOKeHUAX MIa MO3HETO I/IEMCTOIEHA Ha Tep-
puropuy fOxona 6binM 06HAPYIKEHDBI XOBI IPHISYHOB ¢ COOPAHHBIMU MU
CeMeHaMM JIONMHA apPKTMYeCKOro, KOTOpble HAXOAMIMCh TaM TOpAAKa
15 ThIC. N1eT. M3 HUX PasBUIMCh HOPMa/IbHBIe pacTeHNs. YKasblBaeMblll MaK-
CHMA/IbHBII IIePMOJ, COXPAHEHNA CeMeHaMM >KM3HecrocobHocTn — 50 ThIC.
neT. ITO OBINN CeMeHa JI0TOCA, OOHApYKeHHEIe B I/1efiCTOLIeHOBBIX OTIOMXKe-
HMAX mycThiny To6m.

ITpezenepamuenwiii (0T nar. prae — fo, epey u genero — POXJIAI0, IPo-
USBOXY), WIN 6UPeUHUNbHbLL (OT JIAT. virginitas — JKeBCTBEHHOCTH) IEPUOJ
OHTOTEHEe3a JJINTCA OT IPOPACcTAHMS CEMEHM JI0 IepBOTro 1BeTeHns. B Hém
BRIJIEIAIOT C/IEIYI0I1e BO3PACTHbIE COCTOAHMSA: TIPOPOCTOK, HBEHU/IhHOE,
UMMATYypPHOE, BUPIUHUJIBHOE,

IIpopocrmok — BO3PACTHOE COCTOSIHUE, IPOJODKAKIEECS OT Hada-
Jla popacTaHus [0 00pa3oBaHMsi NEPBOrO HACTOsALIEro nucra. PacreHus
B 9TOM COCTOAHUM MMeT cemsigonu (puc. 2.71, a). VIm cBOMCTBEH CMeLIaH-
HBIil THII IMTaHUA — 32 CYET 3AITaCHLIX BEIIECTB CeMEHM 1 (POTOCHHTE3A.

IIpy mpopacTaHuM CeMAH IPOMCXOTUT UX HabyxaHme, 06ycmoBIEeHHOE
TTOTIOIEHMEM BOMIbI; BO3PACTAeT MeTabomMyeckas akTHBHOCTD 1 MOOMIN-
3YIOTCA 3alacHble BelleCTBa, KOTOpble NEPEBONATCA B IOABIDKHYIO W JIeT-
KO YCBaMBAEMYI0 (POPMY, UCIIONIB3YEMYI0 3apOJBIILieM Ha POCT M pasBUTHE.
B cny4dae oT/IOMKeHNA 3aITACHBIX BELECTR BHE 3apO/IBbIIIa OCHOBHYIO TayCTpH-
AMBbHYI0 (DYHKIIMIO BBIIONHAIOT CeMANONM. [IepBBIM uepes paspbiBbl B ce-
MEHHOI KOXKYpe M MAUKPOIIWIAPHOE OTBEPCTHE M3 CeMeHM OOBIYHO T10-
ABJISETCH 32POJIbILIEBBIH KOPEIIOK, 3aKPEIUIS NI pacTeHne B IOYBE U 110~
IIOIAKIIMA 13 Heé BOJly M PACTBOPEHHDIE B HEl MUHepPa/IbHbIE BENIECTRA.

PasnmyaloT Ha3eMHBIA M IOA3EMHbLIT TUITBL IpopacTanus. [lepeoril us
HUX CBOJCTBEH MPEX/Ie BCErO CeMeHaM, 3allacHbIe BEIecTBa B KOTOPBIX OT-
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Puc. 2.71. PasnomospacTuble pacTeHMA KIEMIEBIHBI
0OBIKHOBEHHOIL.

a — npopocTku; -0 — wBeHnnbHoe (6), uMMarypHoe (8),
puprupuneioe (2), renepatusnoe (d) pacrenus.

K — KOPEeHBb, MK — THIIOKOTHIDL, CIJL — CEMANOMM, J‘ICd] —
MVUCTbA CPEIUHHOIN opMalun, CUB — COLBETHA, 1Y — HOYKM,
OUIT — OTMEPIINE MOC/E 1BETEHIA U TIOAOHOMEHNA YaCcTH 10~
Geros.

K/Taj(bIBAIOTCA BHe ceMsionedt (puc. 2.72, a). KieTku nociefiHux COXpansoT
MEPHCTEMATUYECKYI0 AKTMBHOCTD M IIPU IPOPACTAHMH aKTUBHO JIENATCA.
[Tpoucxoput pocT cemMAnoNeN, KOTOPhIM CKOPPENUPOBAH C YJ/IMHEHUEM 2U-
noxomuns (ot rped. hypo — nop, BEu3 u kotyle — jrons), win nodcemadonn-
HO20 KO/IeHA — y4JacTKa CTeO/IA MeX Iy Y3/10M CeMsJI0/IEN 1 30HOI Mepexo/a
CTeOnA B KOPEUIOK, TAK Ha3bIBAeMOW KopHesoll uietixoil. B pesynprare cema-
JONIM BBIHOCATCH Ha IIOBEpﬁHUC'I‘h [HO4YBbI, 3EICHCIOT M CTAHOBATCA NEPBLIMM
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Puc. 2.72. Hajzemuoe (a-8) n nogsemuoe (e-0d) npopacranie jiByA0nbHbIX
pacTeHmit.

a-8 — KICICBHHA OOBIKHOBCHHAA; Z, ¢ — (PAco/Ib MHOTOLIBCTKOBAA.

CKX — CEMEHHas KOXYPa, CIU1 — CeMANOMM, Nch — JMCTbA cPpelHHOll dop-
MallMu, ANT — AMUKOTHITh, K — TUIIOKOTUITE, K — KOPeHb, 3K — 3apOJILITIeRkIil
KOPELIOK, 3114 — SaPOJLILERas MOYKA, IHJ, — SHIAOCIEPM.

(hoTocuHTE3UPYIOLIMMI OpraHamMu popocTka (puc. 2.72, 6, 8). Cymectsyer
MONOXUTENbHAA CBA3L MEXAY IpPONO/DKUTENbHOCTBIO POCTa CeMANONEH
M YAMMHEHWeM TUIOKOTHIA. Tak, OH 04eHb JIMHHBIA ¥ TPeUMXU, CEMSIIONU
KOTOPOJ pacTyT B T€UEHME MeCsaLa.

ITogzemHoe mnpopacTaHue TUNMYHO JJIA CeMsH, 3allacHble Bellle-
CTBA KOTOPBIX HAKAI/IMBAIOTCS B MACCUBHBIX CEMAMNONAX (pmc. 2.72; ).
Crenanusanys Ha 3amacaHue IPUBOAUT K yTpaTe UX KIeTKaMyu MepucTe-
MATHYHOCTH, CIIOCOOHOCTH 3TUX OPTraHOB K pocTy. [I0CKOMbKY ynHeHue
TMIIOKOTU/ISA CKOPPENMPOBAaHO NPEX]le BCEro C POCTOM CEMAJIONEHN, OH 0CTa-
€TCH KOPOTKMM M CEeMSAIO/IN He BBIHOCATCH M3 MOYBbL 3aTo, B OT/IM4UE OT
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CEMSAH C HAJBEMHDbIM [IPOPACTAHNEM, 3TUM CEMCHAM 3a4aCTYIO CBOMCTBEHHA
6onee cpopmupoBaHHas 3apojibliesas ouka (puc. 2.72, a, ). [Tepsoiii nuct
PasBUBAOIIETOCH 13 Heé mobera B THIIMYHOM CHY‘I&E BBIHOCHUTCA Ha MOBEPX-
HOCTb B pe3y/bTaTe YO/IMHEHUA snuKkomuns (0T rped. epi — Ha, Haf, CBepX
u kotyle), unn nadcemadonvrozo Konena — MEKLOY3IMA NEPBOrO JUCTA
(puc. 2.72, 0). Hepenko npu nmpopacTaHMM HPOMCXORUT PACTAKEHME MEK0-
Y3nuit HECKOTIBKMX METaMepPOB.

=1

Puc. 2.73. HapzeMHoe HpOpacTaHue IyKa penyaroro.

-2 — CTA[IMN NIPOPACTAHNSA; O-H — TIPOLONBHBIE Cpesbl cemen (J)
1 Pa3sBUBAIOLIETOCH M3 HETO IIPOPOCTKA (e, M).

CJU1L — CeMARONM, OCM — OCTATKH CEMEHHOI KOXCYPhI M SHAOCIEpPMa,
4 — IIOYKA, K — NPHJATOYHbIE KOPHM, K — KOPEHb, YX — KOPHEBOI
YEXIHK, CKK — CeMEHHAs KOXKYP4, 3ap — 3apOJIbIII, SHJ — SHJOCIEPM,
BCJl — BAATATMIIHbIE CeMATONN, Ch — MUCT CpefunHoil Gopmarmm.
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(Oba Tuna npopacraHus BCTPEYaloTCA KaK y ABYJONBHBIX, TAK U ¥ OfHO-
TONbHBIX PACTEHUI, HO TPOUCXONAT OHM B OTUX IPYIIAX PacTeHM IO-
pasHoMYy. Baxknyio porib B IIpOLieccax IMPOPACTAHMA CeMIH GONBIIOro uncia
O{HOMO/IBHBIX PACTEHWIT UTPaeT MHTEPKA/IPHBI POCT CEeMANONEN W Jin-
crbes. Tak, Y IyKa pen4aroro, A/1A KOTOPOro XapaKTepeH Ha3€MHBIN THII
npopacTaHud, CEMAOONA BBIHOCUTCA M3 TIOYBBI B PE3y/IbTATE €€ MHTEPKa-
AAPHOTO POCTa, a He yAIMHeHus runoxorwia (puc. 2.73, a-z). Ilpu stom
KOHUMK CEMAMOMM JONTOe BpeMsi OCTAETCA BHYTPM 3HJj0CIIepMa, Momnydast
13 Hero HeoOXomMMble ISl pasBUTUA MPOPOCTKA MMTATE/NIbHbIE BELeCTBA
(puc. 2.73, 9-x). OcTaTky ceMeHHOM KOXYPbI M 9HLOCIIEpMa COPaCchIBAIOTCA
TIOCTIe BHIXOJA CEMSJIONN U3 OYBLL. B CBOIO 04epefip, ¥ 31aK0B, 00/aatomux
MO/I3€MHbBIM [IPOpPACTaAHUEM, CEMALOLA (IMTOK) CrIeanu3upoBaHa Ha Bbl-
IIO/IHEHNe TayCTPUanbHOM GYHKUMM U OCTAETCA Haf 3eMnéit (cM. ¢. 79-80).
ViurepkaispHblii pOCT Y UX IPOPOCTKOB IpeTepreBaeT KONEONTIIb M Ha-
XOJIATIMecs IO €ro 3aLMTOM MUCThA. [locne NosABIeH A KONEOIITHIIH U8 110~
YBBI IMCThsl [IPOPACTAIOT Yepe3 OTBEPCTHE Ha ero Bepxyiuke (puc. 2.74).

I0senunvHoim ocobam (ot nar.
juvenilis — IOHBII, MONOJION) CBOI-
CTBEHHa 1pocrora OpraHusalin,
B YACTHOCTH Yy HMX HCPCAKO OTCYT~
CTBYET BETBIEHMNE. JIuctps  1oBe-
HU/IbHBIX PACTEHMI OTANYAIOTCA OT
mmcrbes boree B3POCIBIX pacTeHMIA
pasmepamu (oHM Menmbue) U GOpMOiL.
Kpome sToro, y HuX 4acTo COXpaHs-
roTca cemsagonu (puc. 2.71, 6).

Hmmamypuvie ocobu (ot nart.
immaturys — He3penslil) JeMOHCTpHU-
PYIOT TepexofHble OT MBEHWIbHbIX
K B3POC/IBIM PACTEHMAM YEPThl CTPO-
eHust. Y HMX, K IIPUMEDPY, MEHSETCH
dopma mucthes (puc. 2.71, 8).

Puc. 2.74. llopgsemHoe mnpopacranne
3/aKa.

a-8 — CTAJIUM TPOPACTAHNA.

AHJ, — IHIOCTEPM, IIj — IMTOK, KA1 —
KONIEONTH/IA, KAP — KONEOpu3a, K — KOpeHb,
ncdy — MUCTBA CPeAMHHOI (hopMaLm.
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Bupeununsrvie, nnn e83pocaosezemamusioie 0cobu 00MANAIOT OCHOB-
HBIMM IPU3HAKAMY B3POC/BIX pacTeHuit. OHM MMEIOT CXOIHLIN C MOCHe]-
HUMM O067MIK, TaKye e BereTaTUBHbIe MOOErH, IMCThsl, KOPHEBYIO CHCTEMY.
OrnuyaeT UX OTCYTCTBME IFeHePaTUBHBIX OpraHoB (puc. 2.71, 2).

Tenepamuenwiii nepyuoy MPOJOMKAETCS OT IEPBOTO 0 HOC/IEHHErO 1iBe-
renust (puc. 2.71, 0). Haxonsmuecs B HEM pacTeHys MPOXOJAT TPY BO3PACT-
HbBIX COCTOAHWMA.

Monodvle 2eHepamustvle, WK PaHHeZEHEPAMUBHBIE OCOOU BBIENAIOT-
¢a npeobnaganueM npoueccoB HoBoobpasoBanus (Hapacranms 1no6eros
u KopHeit, inddepeHyuaLyi HOBbIX TKaHelt) Hajl IPOLECCaMy OTMUPAHNS,
06YC/IOBIEHHBIMM OTMUPAHMEM OTIVIOZOHOCUBIIMX TeHEpPAaTUBHBIX Mole-
rOB, @ TAK)Ke CTAPOBO3PACTHBIX YaCTell pacTeHMIL.

3penvie, unu cpedHesospacmmvie 2eHepamuetsie 0cobyu 061aga0T MaKcu-
MaJIbHOM CEMEHHOM IPOAYKTUBHOCTBIO. [Ipolecchl OTMUpanms i HapacTa-
HUH Y HUX YPAaBHOBELIEHDI,

Cmapuie zeHepamueHbie, UV NO30He2eHePaMUBHbIe 0COOU XapaKTepuay-
I0TCsA CHIKEHMEM aKTUBHOCTH 1106€ro- ¥ KopHeoOpaszoBanus, ocnabnennem
rerepaTusHoil dyukiuu. TTIpoeccsl OTMUpaHus NPeobnafialoT y HuxX Haj
IIpoucccamm HOBU()GP&S()H&HHH‘

Cenunvnoui (or. nar. senilis — crapueckuit), Wim cmapyeckuil, 1ocmaeHe-
parmueHetil IEPUOM IPOIO/KALTCH OT HOTEPH 0COOBIO CIIOCOOHOCTH K LiBe-
TeHMIO (IMOCMEAHEro LBETEHMA) {0 & OTMUPAHMSL.

YacTu pasBMBAIOLIErOCA PAcTEHMA CBA3aHbl MeX/y coboli pasHoO-
OpasupiMu Koppensumamyu (oT. mat. correlatio — cooTHOIIEHME, CBA3D).
OHM OCYIIECTBAIOTCA NYTEM IOPMOHANBHON WHIYKIUY, PacIIpe/ie/icHu s
MIACTHYECKUX BELeCTB M KJIEeTOYHOTO MaTepHana, MEXaHMYeCKUX Baau-
MOJEACTBUIL. B pafe cryvaes KOppensuyu MnoMoraioT MOHATH IPUYUHBI
MPONCXOAAIIMX BO3PACTHERIX UsMenennii. Haubosnee 1monHo oHTOreHeTHYE-
CKMe KOppensuuu OblIM U3yUeHbl Y OMHONETHUX TPABAHUCTDLIX ABYHO/Db-
HbIX pacTeruit. HekoTopbix 13 HMX MBI yrKe KOCHYNUCH. [IpuBeném euié He-
CKOJIBKO ITPUMEPOR, ¥ .

CornacoBaHHbI MHTEHCHBHBINA POCT CeMANONEN, TUIOKOTUA U T/IaB-
HOTO KOPHs KOPPENnupyeT [pu HaJi3eMHOM IIPOPACTaAHNY C MEJI/IEHHBIM Op-
raHOTEHE30M TEPMUHA/IBHONM MOYKM IIpopocTKa. B cBOIO ouepenp, mepexon
MOYKM K aKTMBHOMY OpraHOTeHe3y CONpPOBOX/ACTCS MHTEHCHBHBIM 3aJI0-
JKEeHMeM M pocToM OOKOBBIX M NPUATOYHKIX KopHeit, [Tpu Takoit mocneno-
BaTE/IbHOCTH COOBITHIT CHUXKAETCS KOHKYPEHIIMSA MEX]TY CEMAOMSIMU W JIN -
CTBAMU CPEIMHHOM claopmauun 32 [JIaCTUYECKUE BellecTBa SHIOCIEPMa;
06CCH€'-IMBEIETCH OJIHOBPEMCHHOC yBeEnu4veHune aCCHMMHRuHOHHOf‘i noBepx-
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HOCTM JIMCTHEB NPOPOCTKA M BCACHIBAIOLIE/ MOBEPXHOCTY €r0 KOPHEBOM
CHUCTEMDbI.

BospacrHble U3MEHEHMA TMCTHEB — YBEIMUEHME UX PA3MEPOB U YCIOK-
Henue (OpMBI TIpU TIepexofie PAcTeHMi U3 IOBEHMIBHOTO B MMMATypHOE
1 BUPTMHWIBHOE BO3PACTHOE COCTOAHME B SHAYMTENLHON Mepe orpeje-
NAOTCS. KOPPENALMAMI MEKY BeIMUMHOMN aNMKa/IbHOM MEPUCTEMBI U 3a-
K/Ta[bIBAIOIMXCA B HEVl IMCTOBBIX OYropkoB. Yem MeHbille MepucTeMa, TeM
MEHDpIle KIeTOYHOTO MaTepuaza pacxojpyercs Ha ob6pasoBaHue JIMCTOBOIO
3a4aTKa, OH MeNbye, Me/JICHHEee PACTET 1 He JOCTUIAeT, BBIPACTas, OOBITHBIX
pasmepoB. MunumabHbii 06béM i crabas auddepenumanys 30H CBOM-
CTBEHHDBI AITMKA/TBHOM MEpUCTEME pOpPOCTKOB, KOTOPBIE HMEIT HaHﬁOIIEE
MEJIKME U «IIPOCTBbIe» MUCTbA. Y MMMATYPHBIX M BUPTMHMIIBHBIX PAaCTEHMI
MpPONCXOANUT yBeHM‘ICHHE AIleKCa M CTAHOBJEHMe ero TUIIMYHON 30HA/IbHO-
cti, obpasosaHue 6071ee KPYIHBIX TUCTHEB.

OTTOK MIACTUYECKUX BENeCTB K (POPMUPYIOMMMCS I/IOfJAM U M3MEHe-
Hue GanaHca GUTOrOPMOHOB KOPPENUPYIOT € IIOJAB/IEHNEM POCTa M OTMM-
paHyeM NasyIHbIX MoYeK. [Ipy U3yuYeHMI Pa3HBIX BUIOB OJIHONETHUKOB Obl-
10 06HapPYIKEHO, YTO OTMUPATh MOIYT BCE BETeTaTMBHbIE MOYKH PACTCHUA.
TTokasaTenbUbl pe3y/IbTAThL OIBITOB ¢ MHOTONIETHMKAMM, B KOTOPBIX y/iarie-
HIf€ IIBETOYHBIX IOYEK CTUMY/IMPOBAo 0DpasoBaHme nasyHLX 1oGeros.

Benywasa MHAYKTUBHAS PONb Npy 00pasOBAHMM MPOBOASMINX TKaHElH
M KaMOus, a TakKe B CTUMY/IALMM €ro aKTHBHOCTY MPUHANAEKNAT 3aKIa-
ABIBAIOINUMCSA U PpaACTYIIUM JNUCThAM, 0T KOTOPBIX B 30HEBI TMCTOTE€HESA 110~
cTymaet aykcuH. Bo Bpems 110/l0HOIIEHMs, KOT/{a BET€TATUBHBI POCT I10-
JlaBJIeH, TUCTONOIMYECKNE UBMEHEHNA HOCAT COBEPIIEHHO MHOM XapakTrep.
OHY BRIPAXXalOTCA B 3aTyXaHuy paboThl KAMOMA M €ro MCUe3HOBEHMMU, IIpe-
kpamesny GpyHKIMOHNPOBAHUS 3HAYUTENBHOM YacTi (IO3MBL, KOTOpPas He
BozobHoBIAETCA M Jp. OTMHpanKe no6Geroe MAET B HAIPABIEHUM OT TeHe-
paruBHoit cepnl K ux ocHoBanusMm. Haubonee 6picTpoe saBepuieHne OH-
TOreHesa CBOMCTBEHHO BIIAM, Y KOTOPBIX M3-3a 00pa3oBaHus ONMHOYHOIO
'l‘epMMH.aJIbHOI'O LOBeTKa MOMHOCTRIO IIPEKPALAETCA RETETATHUEH bl OpraHo-
reHes BEpXYILIKM, OTCYTCTBYIOT KM3HECTIOCOOHbIE BEreTATUBHbIE I1A3yIIHbIE
IIOYKM ¥ PA3BUBAIOLIMECS U3 HUX IT00ery, a poCT MMCThEB CPABHUTENBHO He-
IPOHOIKUTENEH.

Koppensuyu oTpakaloT Ie/IOCTHOCTh PACTUTENLHOrO OpraHiaMa. OHu
obecrieynBalOT B3aMMOCBSI3b €r0 YacTel, ONTUMalbHOE COYETAaHME pas-
MMYHBIX MOpdOoreHeTHIecKuX npoueccoB. OJiHU 13 HTUX [POLECCOB CHH-
XPOHM3UPOBAHEI, JPYyrye, HAIPOTHUB, PasHeceHbl BO BpeMeHu. K mepsriM
OTHOCHTCS, B YAaCTHOCTY, Pa3BUTHE CTPYKTYpP, COBMECTHO Y4acTBYIOLIMX
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B BBIIIONHEHNH KAKO-M60 QYHKIMH, KO BTOPHIM — PasBUTHE CTPYKTYP,
KOHKYPUPYIOLIMX NP CBOEM 00pa3oBaHMM 3a MIACTHYECKIE BEIeCTBA.

3akmrouas pasyieNl 0 CEeMEHHOM Pa3MHOMKEHUM MOKPBITOCEMEHHBIX pac-
TEeHMIT, OTMETUM Haubo/ee XapaKTepHbIe YepThl PENpPOIyKTUBHON cdepsl,
OT/IMYAOLIME UX OT TO/IOCEMEHHBIX.

Bo-nemex, ceMesaqyaTKn NOKPbITOCEMEHHBIX TTOMEUICHDI B Gonee unmu
MeHee 3aMKHYTYH NMOA0CTh — 3dBi3b, BO3HMKHOBCHUC KOTOPOf’I MMEeNno
B@KHOE af[alITUBHOE 3HAYEHME. 3aBA3b NPeACTABIAET CO60M BIUKHYIO Ka-
MepY, 9TO B 3HAYMTEILHONM CTENEHY CHIDKAET 3aBUCHMOCTR CeMe3ayaTKoB
¥ Pa3sBMBAIOLIMXCA M3 HUX CeMSH OT «CyXOCTM» Bosyxa. Kpome aroro,
CTEeHKA 3aBA3M MPeJoXpaHseT CeMe3auarTKyl OT IOBPEXK/IeHUs ONbIINTeNs-
mu. Eé mospenne croco6CcTBOBANIO SKOHOMUM CTPOUTETLHOTO MaTepuana,
PacxofyeMoro Ha 3alyTy OTJe/IbHO B3ATOr0 ceMesadaTKa M MOTTIO CO3JiaTh
IIPEeAIIOCHIIKM K YMEHBIICHHIO Pa3MEPOB CEME3a4YaTKOB U YBE/INYEHWUID UX
yycia B 3aBA3u. HakoHel, 13 3aBA31 pasBUBAETCs [10]], ChI'PABIINI BaXK-
HYI0 pONb B CTAHOB/IEHMN PA3HBIX criocobor AUCCEMMHAILIMN. Hanuumne saps-
3M Tan0 HA3BAHME 3TUM PACTEHMAM — «IOKPbITOCCMCHHbICY?, Allgiﬂﬁpﬁl‘lllaﬂ'
(ot rpeu. angeion — cocyji, BMeCTHIMLIE, sperma — cema). OHO BBeleHO
B obpamenue JIx. JIunpmm B 1830 r.

Bo BropbiX, nbiibla ONAaJaeT Mpyu ONBUICHUNM HE HA MUKPONWIE, a Ha
phbiblie MecTuKa. BosHukHOBeHMe ClIelMaJIM3UPOBAHHONM PBIIBLIEBOI I10-
BEPXHOCTH MMEIO Gonplioe 3HaYEHHE 71 9BOMIOLMY MEXaHM3MOB OIIbIJIE-
HIA, B YaCTHOCTHM CTaHOBICHMUA CaMOHECOBMECTHMOCTH.

B Tperpux, raMeToUTHl MOKPHITOCEMEHHBIX PACTEHMI MAKCHMAIbHO
PeAyLMpPOBAHBl M NMIIEHDBI raMeTaHries. OHM pasBMBAIOTCA B pe3y/ibTaTe
OYeHBb HeOOMBUIOrO YMCIa MUTOTUYECKHX JleJIeHMII C MAKCHMA/IbHOIM 9KOHO-
Myl IUTACTUYECKUX BEIeCTB ¥ 0OBIYHO 33 KOPOTKMI HPOMEXYTOK BpeMeHM.

B 4eTBEpTHIX, ¥ MOKPHITOCEMEHHBIX PACTEHMI MMEET MECTO JIBOMHOE
OIUVIONOTBOPEHNE, Ero pe3ynbTaToOM ABAAETCA BO3ZHMKHOBEHNE 3UIOTDLI
W MMEINEro, KaK MpPaBMI0, MOBRIEHHYH IIOMJHOCTD KICTOK BTOPMY-
HOTO 3HJIOCIIEpMa, [PEJCTABIAKIIETO coboit CIICUMAIM3MPOBAHIIYIO 3a-
[acawiyw TKaHb, KOTOpad MCIONL3YETCA pPa3BHUBalOIIMMCA 3apOABIIIEM.
B Tunuunom ciyvac aHAoCIepm OGPaSyeTCH BCmen 3a OMMOAOTBOPEHMEM.
IMocnenHee nMeeT BaXKHOE OMOMOTNYECKOE 3HAYEHNE, IOCKONBKY MCK/IIOYaeT
HAIPACHOE PACXOAOBaHME ITACTHYECKUX BENIeCTB Ha 0Opasopanme 3amnaca-
FOIICH TKaHHM.

ViconnsoBaTh TEPMUH 4BEMOK UCKTIOYUTE/IEHO B OTHOLIEHUY [TOKPHI-
ToceMeHHbIX npemnokuan A. Apbep u [k, Ilapkun B 1907 r. Tem ne menee
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A.A. Maymos. PaamMHOMeHUEe pacTeHuid

LIBETKOM HepefKO HAa3bIBAIOT CTPOOM/IBI romoceMeHHblx. HexoTopnie aB-
TOPBI IMCAZIM O LIBETKe ¥ HeCeMeHHBIX pacTeHuit. PasHOUTeHMA B MCTIOMb-
30BAHMM JJAHHOTO TEPMMHA B 3HAUNTE/IBHON Mepe CBA3aHBI C €r0 PasHON
TPakTOBKOIL. Tak, IoJ| IBETKOM NOHMMA/IU NIOOETr ¢ YKOPOUEHHBIM cTebneM,
HECYIMM CIOpOdWUIbL, YTO BIIOJIHE IIPMIOKMMO K CIIOPOBBIM PacTeHMU-
AM, HAapumep, ux crpobunam (cm. puc. 1.6, 0, x). Y psijia NanopoOTHUKOB
(deprunpHbIe Baitu, 3aHMMAIIME BEPXHIOK YacTh nobera, NPUKPHITHL HIKEe
PAaCIONOKEHHBIMU CTEPHM/IbHBIMY BailamMu. Takye rpynimupoBKM Bail TakKe
HaspiBa/my LBeTKamy. OgHako B cOOpaHNAX cOPOdUIIOB CIOPOBBIX pac-
TEHUIT IPOUCXOAAT TOMBKO MPOIIECCHI CIIOpOreHesa (cM. ¢. 46), 4To oTInyaer
MX OT CEMEHHBIX. B cBOIO 0uepefib, OT CTPOOUIOB rOIOCEMEHHbIX PACTeHMIt
IIBETOK OT/IMYAETCA NPEXe BCEro HaMyyeM rHeLes, ITIOJoMMCTURMY (1mo-
JONMCTUK) KOTOPOro 0OPasyloT MONYIO 3aBA3b U PhIIbLE, PeUb O KOTOPHIX
1I/1a BBILIE.

LIBETOK OTHOCHUTCS K YMC/Ty OCHOBHBIX OPraHOB IIOKPBITOCEMEHHOT'O pac-
tenud. Ero cranosneHne couerano npeobpasoBanie ciopoduinos u noss-
JIeHye OTYAaCcTH Ha MX OCHOBE, OTYACTHM HA OCHOBE BETeTATMBHMIX JIMCTHER
OKOZIOTIBETHMKA. DBOTIOMSA YacTell BeTKa HOCU/IA COTIPAXKEHHDBIN Xapak-
Tep n Gbl1a TECHO CBA3AHA € €ro ClielMajusanmei K ToMy Wiu MHOMY CIIO-
co0y onblIeHns.

Fnasa 3

BEFETATUBHOE PASMHOXEHWUE

XapakTepHOi1 4epToii pacTeHmil SIBMAETCA CMOCOOHOCTh K pezeHepa-
14titi — BOCCTAHOBJIEHMIO yTPAUEHHBIX MM MOBPEX/IEHHBIX OPraHOB 1 TKa-
Helf, a TaloKe IeAoro pacTeHms u3 orpensHoN vacru. OnHa obecnednpaeT
YCTOMYMBOCTD STUX OPTaHN3MOB, BEYIIMX NPUKPETIEHHDI 06pa3 KU3HM,
K PasHOIoO POKA MOBPEX/EHUAM JOJ{bMM, KMBOTHBIMY, 0/IE3HETBOPHBIMY
MUKPOOpPraHM3MaMy u rpubamu, abuornyeckumu GakTopamu; Croco0CTBy-
eT COXPaHEeHMIO MO/l B KPUTHYECKUX YCIoBuAX. Pactenus obnafaor
PAIOM CTPYKTYPHBIX 0coGeHHOCTel, 0becmednBaloyX perenepaunio. Tax,
no6HeroBpie CUCTEMbl CEMEHHBIX PacTeHMII HECYT MHOIOYMCIEHHbIE TIOUKY
perynspHoro Bo3oGHOB/IEHMs U Clisiiue MOYKK. VIX HakomyeHuro Omaro-
NPUATCTBYET 3a/I0KEHNE Y PAjla BUIOB PacTEHMI CepUANbHBIX M KON/IaTe-
pasbHBIX 110YeK. Bo-BTOpBIX, Y COCYMUCTEIX PacTeHuit Ha CTeO/AX, KOPHAX
VI IMCTHAX MOTYT 00pasoBbIBATLCA NPHAATOYHbIE IOUKH 1 KOpHU. [lepeyeHn
TKaHen U KJIeTOYHBIX KOMIUIEKCOB, B KOTOPBIX OHM 3aKNMaJbIBAKOTCH, OH€HD
WNAPOK: NEPULMKIT, KaMOWii, MEKITYUKOBAs IAPEHXMMA, pajiua/ibHbie /1ydn,
srmpepma u ap. (puc. 3.1). CrnocobHOCTs K 06pa3oBaHMio NPH/IATOYHBIX T10-
4eK 1 KOpPHeii HepasphlBHO CBsA3aHA ¢ TeM, 4To nddepeHimaums pacTu-
TEeNbHBIX K/IETOK, KAK IIPABIMIIO, He BEET K yTpare MX IEHETUYECKHUX MOTEH-
tuit. OHM OCTAIOTCA HOMUNOMEHMHBIMU, T.€. CIIOCOOHBIMU peann3oBaTh
reHeTMYecKyio uHPOpMaLHIO, 06eCeYMBAKIIYI0 UX HHYI0 Tuddepenyma-
1IIMIO, @ TAK)Ke PA3BUTHE JO LIENOro OpraHmusma.

Puc, 3.1, Crapyuy pasBUTHA NPUTATOUHON TIOYKM M3 K/ICTOK SIMAEPMBI
JIMCTA CEHTTONMU.
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A.A. Maymoa. PasmHOMEHWE pacTeHWin

Kpowme Toro, y pacrenmit cmoxmnach cucTeMa KOppe/siuil, peryampyio-
1MX MX perenepanio. ITokasaTenbHO B 3TOM OTHOIIEHMY M3MEHEHNe POCTa
KNETOYHBIX Ky/IbTYP B 3aBMCHMOCTY OT COOTHOLIEHNS B HUX aYKCHHA U LU~
TOKMHUHA. CHABUI COOTHOIIEHMS KOHUEHTPAM1 (PUTOrOPMOHOB B KY/IBTY-
pe TKaHell B CTOPOHY ayKCHMHA NPUBOJAMT K 0OpasoBaHMIO KOPHEN, CBUT
B CTOPOHY LUMTOKMHUHA — K 00Opasosanuio noberos. Heobxonmmo yuecrs,
YTO MPEMMYIECTBEHHDII CUHTE3 aYKCUMHOB IPOUCXOJIUT B BEPXYIIKAX IO~
6eron M pacTyIMX NUCTHAX, A CMHTE3 LUTOKMHNHOB — B BEPXYUIKaX KOp-
Heir. [TosTOMY HelOCTATOK B CUCTEMe AYKCHHOB CTUMYIMUpPYeT 06pasoBanme
1106€eroB, HeJlOCTaTOK IMTOKMHUHOB — 00pa3oBaHue KopHeil. Perenepaumu
GnaronpuATCTBYeT TAK)Ke COXPAHEHVE B SBONIOLMU OTHOCUTENIBHO Caboit
WHTETpaIvy PACTUTE/TBHOTO OPraHN3Ma B LIEJIOM.

Wrak, BOCCTaHOB/IEHWE YTPAYEHHBIX OPraHOB KOHTPOIMpYeTcs Hanan-
COM (PUTOrOPMOHOB U NPUBOJMUT B Pe3y/IbTaTe aKTUBU3ALMM MepUCTEMA-
THYECKOI aKTMBHOCTY K 06PasoBaHNI0 3aMeN[AK0IMX OPraHOB, BOCCTAHOB-
NEHUIO UCXONHOTro netoro. O HaIEKHOCTH pereHepaluy CBUeTe/IbCTBYIOT
TPYAHOCTH, C KOTOPBIMU IPUXONTCH CTAJIKMBAThCA NPy M30ABIEHNM OT
COPHAKOB.

CTpyKTypHbIE OCHOBDLI Per¢HEpaluy CO3faiu HPEANOChIUIKNA I CTa-
HOBJIEHMS BEreTaTMBHOTO PAaSMHOKEHMsA, BOSHUKHOBEHUS €r0 Clieumanu-
suposanubx dopm. Ilog secemamustviym pasmroiceHuem OHUMAKT pas-
HeneHue pPacTUTENHHOrO OPraHM3Ma Ha JKU3HECHOCOOHbIE YacTH WM OT-
TeNeHe OT Hero YacTell, PasBUBAIONUIMXCA B CAMOCTOATENbHBIE PACTEHMS.
OcyinecTBnaThCA BereTaTMBHOE Pa3MHOMKeHMEe MOYKET B pe3y/ibTaTe pasHbIX
IPOLIECCOB. .

Hapmuxynayus (or nart. particula — vacTuua, JONA) — MPOAOMBLHOE
pasjiefienne pacTeHys Ha 4acTy (MAPTHKY/IBI) B pe3ynbraTe pacllerieHus
ero crebns (kayjiekca, KOpHeBUILA) M KOpHeBOIl cucreMsl (puc. 3.2, a-2).
[MapTukynsaums CBONCTBEHHA PEXK/E BCETO CTEPKHEKOPHEBBIM MHOTOJIET-
HUM TPAaBAHUCTBIM PACTEHMSM U TOJYKYCTAPHUYKAM, OO/Iafal0luM Kay-
JieKcoM (TepecKeH, IMXKMa, Bujibl no/1biHu u ip.). Kaydexc (ot nar. caudex —
CTBOJ, TeHb) — MHOTOMETHss cTebneBas YacTh pacTeHus, oOpasoBaHHas
KOPOTKMMM 6a3a/IbHBIMM YHaCTKAMI OTMMPAIOLMX YA/IMHEHHBIX LIBETOHOC-
HBIX ITOOEroB MM YKOPOYEHHBIX OCeil po3eTouHbIX moberos (puc. 3.2, a).
OH, HapARYy ¢ IMABHBIM KOPHEM, BBIIOMHAET 3aNacaioyio GyHKLMIO 1 He-
CET MHOTOYMC/IEHHbIE IOUKM BO30OHOBIEHNMA, YaCTh M3 KOTOPBIX HAXONUTCA
B CIISILIEM COCTOSHMUM.

ITapTuKynaums oco6eHHO XapakTepHa /IS CTapbix pacrenuit. OTmu-
paHye uX BeTBeil BbI3biBaeT B cTebne M KopHe HeKpos TkaHeit. Ilo aTum
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lnaea 3. BereTaTMBHOE Pa3MHOMKEHNE

Puc. 3.2, TIapTUKynAumA.

a, 6 — KOTIeedHUK ANMBIUICKUIL; 8, 2 — MIMeMHUK OaliKanbckuil; d, e — aKOHUT
BOCTOYHBII; # — aKOHMT BBICOKMIL.

a-z — pactenns o (a, 8) u nocie (6, ¢) sapeplieHis TAPTHKYIALN; - —
CXeMBI [OIEPEYHBIX CPE3OB TIAPTHKYNUPYIONEro KopHesyua (d), kophenuiioi (e)
U KOpHeRoit () MapTUKYIL.

KJ| — Kay[leKc; IT — HDAPTHKYIA; OHIT — OCHORAHWA HAJIAEMHBIX noberos; nm —
MPOBOAAIIMIT TTYMOK; HEKPOTHHECKME YHaCTKI: HC — B CEpALEBMIe, HMIL — B MeX-
My4KOBOIt NapeHXuMe; epHAePMa: NKI| — KOPHEBMILA, [IIT — KOPHEBHLIHOM rap-
THKY/IBI, HITK — HAPYXHAA KOPHEBOI MAPTUKYNbI, BIK — BHYTPEHHAA KOPHEBOM
NApTHKYIIBI; BKC — BTOPHUHAS Keynema; B — Bropuunan drosma; km — kambuit;
TK — NPMAATOYHDBIC KOPHM; HT — HEKPO3 TKaHel B KayfleKce i ITIaBHOM KOpHe; TK —
IIABHBIA KOPEHD.

y4acTKaM MEPTBbIX TKaHEl M MPOMCXOAUT pasbefuHEeHue NapTHUKYIIL
BDSHHK&K‘]I],HE pacTEHMA OCTAKOTCA B TOM K€ BO3PaCcTHOM COCTOAHMH, YTO
U MarTepuHCKas 0C06b, T.C. crapmmn, yTpa‘-IHBaIOU.{HMH }KH3HeCﬂ0C06HOCTb.
o aToi1 npUYMHE MHOTHE aBTOPHI HE PaCcCMATPUBAIOT TaKyl0 MapTUKY/LA-
LMI0, Ha3bIBas €€ CEHUMBHON (0T y1arT. senilis — cTapueckuii), B KauecTse Cro-
coba BEreTaTMBHOTO Pa3MHOKEH M.
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A.A. lTaymos. PasmMHOXeHWe pacTeHnii

Peyke TapTUKyNsALUA HabniofaeTca y fonee MOIOABIX PacTEHMI. Taxk,
y PALA OTUKOBbIX, B YACTHOCTH Y AKOHMTA BOCTOYHOTO ¥ aKOHUTA BHICOKO-
0, OHA HAYMHAETCH €lIé [0 TIePeXofja PACTEHMIT B TeHEPaTMBHOE COCTOAHME.
HasBaHHbIE AKOHUTHI IPENCTABMAIOT CO6OI MHOTONETHNME CTEPKHEKOpHE-
BBle PACTEHUS C YKOPOYEHHBIM SMMUIEOreHHBIM KOPHEBJMIUIEM, MMEHOIMM
NyuKOBOE CTPOEHe IPOBOsIIelt cucremsl (puc. 3.2, @). OceBble 4aCTH 3TUX
pacTeHmit MOKPLITBI MEPUEPMON C TPEXTIETHEr0 BO3pacTa. B xopuesniie

naeaa 3. BeretaTnsHOe Pa3MHOXKEHWE

Hife KOPHEBMII| COMPOBOXKIAETCA OTMUPAHMEM U PasPyIIEHNEM WX CTapbIX
yuactkos. Korja paspyumienue JOCTUTAET MECT BETBJIEHMA, YHCTIO OCODeN
ysemunBaerca (puc. 3.3, a).

OtpenieHne OT MATEPMHCKOTO PacTeHMs OTHENbHBIX XUSHECIOCO6-
HBIX YacTeil TPOVCXOJUT MPH PasSMHOXCHUU omeodxamu. OHO Habmoma-
eTcs, B YACTHOCTM, Y pAfia KYCTapHMKOB, HaIPUMEP YEpHOIT CMOPOAMHBIL.
HekoTopbie BETBU TAKUX PACTEHMIl NONETAIOT M YKOPEHAIOTCA 6rnaropaps

i OHa 3aKTafbIBaeTcs Cyb3nmjiepManbHO, B KOPHE MMeeT NMEPULIUKITIIECKOe
‘ 1 POUCXOXKIEHME,
| TIpy MapTUKYIALMHM KOPHEBHUILA IPOMCXOJUT OTMUPAHUE U JIMSUC Kie-

‘r . TOK CepALieBMHbI, MEXITYYKOBOH NAPEHXUMbI U, HAKOHEI], PACIIONIOKEHHDIX
"' | HATIPOTVB TIOC/IENHEN KIETOK KOPOBOJ mapenxumel. IIpy ero pacumienne-
: I} . HMM BO3HMKAIOT MAPTUKY/IBI, KKAAA U3 KOTOPHIX BKIIOUAET B cebs ot ofi-
‘ HOTO IO TPEX MPOBOJIALLMX [y9KOB, COXPAHAMIIMX paboTaIOMit xamOuit
'||I '.' (puc. 3.2, €). Bce mapTuKy/IBI TIOKPBITHI TIEPUIEPMOIE, BOSHUKINEH emeé 10
1l ux 060cobnenns. Eé deioren 3aKIabIBancs B MOKIIYYKOBOI MAPEHXMME,
| a TAKKe B PACTIONOXKEHHDIX 110 Tepudepnn myuKoB KIeTKax nyOsHOI M Jipe-
il BeCUHHOM napeHxuMbl. KpoMe Heé Ha mapTuKy/aax COXpaHAeTCA nepujiepma

‘ I KopHeBuua (puc. 3.2, €).
‘; TlapTuKyAAIs PaclpOCTPAHALTCA 1 Ha Oaga/bHbIe yJacTKU [/IABHOTO
kopHs. KopHeBbie MapTUKY/BI COJlEP)KaT MPOBOJAIIME MyUKM U HOKPBITHL
|4| :I IBYMs CloAMH HepupepMbl (puc. 3.2, j). PenioreH BHYTPEHHETO COA 3a-
‘ \ KIa/ibiBACTCS B TIEPULIMKIIE, MEXITYIKOBOJ ¥ PACTIONOXKEHHOM 110 nepude-

|

pu¥ KCUIeMBI IPeBEeCHHHOI TapeHXnMe. Hapy»HbIil ¢/I0f 4aCTUYHO CO-
CTOMT U3 HePUAEPMBI, IOKPbIBABIIEH N0 MAPTUKYIALMA T7IaBHbBIA KOPEHb,
| ’I a TaKKe M3 CMBIKAIOIIENCs C Heil mepuiepMbl, (eiored KOTopoit 3aK/Iazb!-
" ':H BaeTCA B JEKALMX HA MOBEPXHOCTH 060COOMAOMNXCA MAPTUKY TIAPEH-
‘ XMMHBIX KTeTKaX.
| [TapTUKyIALMSA CONPOBOXKIAETCS MOCTENEHHPIM OTMMPAHMEM ITIABHOTO
"' KopiiA, pyHKIMMU KOTOPOro 6epyT Ha ce6s NPHIATOYHbIE KOPHY MIaPTHKYIL.
| BOSHMKAKIME B Pe3y/IbTaTe MAPTUKYIALMMA 0COOH BIOHE XUIHECIO-
cobupl. Bonee Toro, y akoHMTa BOCTOYHOrO, PacTyIEro B yCIOBUAX MOM-
1| | BIKHOTO TOPHOTO CYOCTpara, IPOMCXOUT UX pasbefiiHeHNe.
LT Capmermatus (OT NaT. sarmenium — BETKA, OTIIPBICK, yC, NETH) — pas-
| !" Je/IeHNe BEreTaTMBHOTO TeJla MaTePUHCKOTO OPraHM3Ma Ha yKOPEHMBIIMECH | 0 — 3eMITHUKN ”'?C“'_}f‘- i _ . e S
ST W1 OTIETEINE 7 Hero TaKix SACTel (TOUEPIUEK PACTEHH) 5 peoy- T e s e s S
| | | Tare paspyuIeHus Mpexe CBA3hIBAIINX UX cTeO/es n KOpHEi. — ’np“uam,m“ iy ) Kt — KpOMIIWit /MCT; AP — ROUEPHME PACTEHNUS;
) h ‘ BereTaTHBHOE PA3MHOXEHUE Iy TEM Pa3/leNeHIsA MaTEPUHCKOTM ocobu Ha
|
|

Puc. 3.3. CapmenTarys.
@ — CXeMa PacTiajjaioIlerocs KOPHEBHILA, OTMEPIINE TACTH KoToporo ofosHade-
| HbI IYHKTHPHOI THHUET; 6, 6 — MPUIATOYHAA I04KA HA KOPHE (6) 1 KopHeBoit OT-
npHICK () y BAIIHM KYCTAPHUKOBO; HAJBEMHBIE CTONOLLE: & — MIOTUKA TION3Y4ero,

G — YelIyeBMAHbIH KPOIOWMIL M1CT C NA3YIIHOMN [OYKOW; HCTH — HAaJ3CMHbIE
| Jo4YepHue CBOMCTBEHHO KOPHEBUINHBIM PACTEHMAM, Bersnenue u HapacTa- CTOJIOHBL.
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A.A.lNaymoe. PasMHOMEHWE pacTeHnia

06pa3oBaHMIo IPUAATOYHBIX KOpHeit. Co BpeMeHeM YKOPEeHMBIIMECH YacTH
CTAHOBATCA CAMOCTOATEILHBIMU PACTEHUAMM.

Y 60/BLIOrO YMCIa PACTEHNUIT 06PA3YIOTCA CMONOHb. — BUOU3MEHEH-
Hble HEO/NrOBEeYHbIe ONHO(BYX)/IeTHHUE TOOEern C JUIMHHBIMM TOHKMMU
MEXTOY3MUAMM U YellyeBUHBIMY, PeXKe, TUIIMYHBIMM 3€IEHBIMU JINCThA-
mu. Pasnuualor Haj3eMHble ¥ IIOfj3eMHbIe CTOMOHBL. HajiseMHble CTONMOHBI
C TUIIUYIHBIMM aCCUMUIVMPYROIMMUA TUCThAMU HEPEJIKO HA3bIBAOT NembMUu,
a ¢ YEMIYEBUIHBIMK JTHUCTHhAMU — ycamil. Tal{, Y NHTHKA HOHSY‘IETO u3 I1a-
3YUIHBIX MOY€K COOPAHHBIX B PO3ETKY MMCTHEB PA3BUBAIOTCA YANMHEHHBIE,
CTeTIoNMecs 1o 3eme noberu, KOTopbie HecyT CHOPMMUPOBAHHEBIE ACCHMMU-
nMpyoLe MMCThA. B masyxax nociegHux o6pasyioTca ObICTPO pacTyupse
M PaHO yKOpeHsoumecs goyepuue posetku (puc. 3.3, 2). Konunk cronona
co BpemeHeM 1160 JaéT TEPMUHANBHYIO PO3ETKY, MO0 OTMMUPAET.

Yebl 3eMIAHMKM Pa3BUBAIOTCA, TOKO6HO CTOMOHAM JIIOTHKA, U3 [1asyiu-
HBIX T109€K, HO HECYT He OOBIYHbIe, A YellyeBU/HbIE JICTDS, M3 TIA3YIIHAIX
OYeK KOTOPbIX 0e3 mepuofa MOKOsI MOTYT PasBUBATbCA HOBBIE CTO/IOHMI.
Bepxyureynble MOYKHM CTOMOHOB [JAIOT PO3ETKYU JIMCThEB, YKOPEHAIIMecs
C NOMOIIBK NPUAATOYHBIX KﬂpHe.ﬁ. M3 TA3YIIHBIX TIOYEK JOYEPHUX pac-
TEHUN PA3BMBAXTCA HOBBIE CTOJIOHBI, KOTOPbIE TOXE 3dKAHYMBAKTCA BETC-
TaTUBHBIMM poseTkamu (puc. 3.3, d). [Tocne ykopeHeHus po3eTOK CTONMOHDI
paspyniamnTcH, a fToYepHue 0coOM CTAHOBATCH CAMOCTOSATETHHBIMM.

EH.{E OITVH BAPMAHT CapMEHTAlMN — PAasMHOXXEHHUEC KOPHeBbIMH Omﬂpbl-
ckamu. B aTom Cy4yae HajseMHbIE noberu paSBHBaIﬁTCH M3 NpuaaTOYHbIX
noyex-Ha Kopusx (puc. 3.3, 6, 8). Co BpeMeHeM y4acTOK KOPHs, COEIMHAIO-
111 MaTEPUHCKYI0 0c00b C OTIIPLICKOM, paspyiaeTca. PasmMHoKeHmne Kop-
HEBBIMM OTIPbICKAMM CBOJCTBEHHO U ApeBecHBIM (0CUHA, Genbiit 1 YépHbI
TOIOJB, ONbXa cepast, OEpecK/IeT U AP.), ¥ TPABAHUCTHIM pacTeHusM (6omsxk,
0COT, ILHAHKA U Ap.). [Ipu 9TOM foUepHite 0CO6M Pa3BUBAIOTCA HA MATEPUH-
CKOM OpraHm3Me 3a C4ET MOCTYMAIOMMX U3 HETO MIACTUYECKUX BELIeCTB,

BereraruBHoe pasMHOKeHME MOXKET NMPOUCXOJUThH IYTEM OTHENEeHN:
OT MaTepUHCKON 0CO6M He MONIOABIX PACTEHMI TUIMUHOTO ANA BUA 06-
NUKA, 4 METAMOP(U3MPOBAHHBIX BETETATHBHBIX OpraHoB (knyOHelt, nyko-
BUL|, BBIBOJKOBBIX ITOYEK M JP.), COflEPKAlUX 3a4aTKM HOBBLIX PacTeHMIL
XapakTepHOi OCOOEHHOCTBIO ATUX CTPYKTYP HABIAETCA OT/IOKEHUE B MX
TKAHAX 3alIaCHBIX NMUTATETbHBIX BEHIECTB, KOTOPLIC I-‘[CHUHbaYEOTCH Ha pa3-
BMTHE HOBBIX paCTeHHﬁ.

Kny6Gens — BuionsmeHéHnbl nober, crebenn KOTOPOro, BKIIOYAIOmii
OJIHO MKW HECKO/IBKO MCH(J]OYSJIHITI, CHMIIDHO YTOHUJ,aeTCH B PESYJII:TGTC Ia-
PEHXMMATUSALIMI 1 HAKATUTMBAET 3aTlacHble BeLecTBa. Y YacTy BUJIOB KITy6-
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nmn4a

Puc. 3.4, KmyGum 1 TyKOBHLBL.

a, 6 — xny6eup (a) u HWKHAA vacTb (6) pacTerns kaprodens; 8 — cxema obpa-
30BAHMA Y VKA PEMYATOTO JOYEPHMX JYKOBUIL M3 Ma3YIIHBIX MTOYEK MATEPHHCKOI,
OTMUPAIOILME YACTH KOTOPOH 0603HATEH R MYHKTUPHON TUHMe; 2 — CTONOHB Y H-
MM KRHAJCKOI; J, € — «CTo/ioH» (J) M NPOJOILHEIN Cpes ero BepXymKu () y Tionb-
TaHa eBPOIIECKOro.

TICTH — TIOJ{3EMHBIE CTOMOHBI; K& — KNyOeHb HA CTONOHE; MKO — MaTepHHCKMIT
KyBeHb; T — MOMOCTh BHYTPY CTONOHOBHIIHOTO 0BPASOBAHUS; TYKOBMIIBI: JIT —
AOYEpPHME, M/T — MATePUHCKHE; T — MA3yIIHAS TOTKA; TIK — NMPHATOMHBIE KOPHI;
CTN — CTOMOHOBMAHOEC 0OPajoBaHNe INCTOBON IPMPOALL P — PepyLitpoBaiiise
JIMCTBA M X TTA3YIIHbIE MTOUKK (OPOBKM M I7IA3KM).

HM (POPMUPYIOTCA B pe3y/nbTaTe YTOMILEHNMS BEPXYIIEK T0J3EMHbBIX CTOIO-
HOB, [0 KOTOPbIM B HUX NOCTYIAKT 13 Ma'repuﬂcxoﬁ ocobu nuTaTenbHbIE
BellecTBa M KOTOpbIE obecnevynBamT paccenenue paCTEHMﬁ (KapTOCl)ETIb,
cepmuyank) (puc. 3.4, g, 0).

Jlyxkosuya — BUIOUSMEHEHHDI N0OEr ¢ KOPOTKAM YI/IOLIEHHBIM CTe-
GrieM-JIOHIIEM, HECYLIMM MACHCTBIE, COMDKEHHDIE YellyeBUIHbIE MUCTbA,
3aracaiilne BONY U IUlacTHYecKue BemiecTsa. JIyKoBMIbI IIMPOKO pac-
IpOCTPAHCHDBI CPpCAM OOHOOOILHDIX paCTeHHf‘I. Hpm BETeTAaTUBHOM pas-
MHOJKEHMY JJOYePHMe TYKOBULBI (eTKM) PasBUBAIOTCA U3 MASYUIHBIX I10-
YeK ¥ MOC/Ie PACafia MAaTePUHCKOTO JIOHIIA CTAHOBATCA CAMOCTOATETbHBIMN
pacrenusamu (puc. 3.4, ). Takue TyKOBUYHbIE PACTEHMA BETeTATUBHO Majlo-
nogeykHel. OfHAKO B IIPOLecce 3BOMIOLMY Y YacTH BUJOB BhIpaboTanach
CIIOCOGHOCTE K OOpa30BaHMI0 CTONOHOB, O6ECIeUMBANNINX PACCe/NeHune
HOYEPHMX JIYKOBMI] U 3aXBaT HOBBIX Tepputopuit. Hanpumep, y nminn ka-
HA/[CKOW, JIVUTMY BETUKONENHOM 1 nuiuu Muio mexjoysnusa TpeX-naru
NepPBhIX Llewyv“t a3YIIHbIX NTOYEK 3aMETHO pa3pacTalTcsa 1 061}33}’10T TOI-
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CThIe CTONOHDI, BLIHOCSALIME JOUepHIUe TYKOBMIIbI 32 NPEfenbl MAaTePUHCKOM
(puc. 3.4, 2).

Y HeKOTOPBIX TIONBIIAHOB PACCe/IeHNe JOYEPHIUX JTYKOBUIL] OCYIECTB/IS-
eTCs C ITOMOMIBIO CTOMIOHOBUHbIX 0OpasoBaHMIT MHOTO, YeM TUTIUYHBIE CTO-
JIOHBI, CTPOEHMA. VIX pasByuTHe HAYMHAETCA CO CMEIEHMS MasyLIHO NOYKH
Ha OCHOBaHMe Kpomwmiero smcra. [Tocie 5TOro ocHOBaHyue 0OpasyeT BhIIIs-
qyBaHMe, BHITATUBAONEECS B TPYOKOBUAHBINA BHIPOCT, BHYTPY KOTOPOTO,
Ha CaMoM ero BepxXylKe, HAXOAMTCA MOYKA, Pa3BUBAIOLIAACA B JIOUEPHIOK
nykosuiry (puc. 3.4, 0, e).

BereTaTMBHOE PasMHOXKEHME HePeKO IIPOMCXOAUT IMyTEM OMafeHuA
IMACIOp ¢ MaTePUHCKMX 0cobeir. B kauecTBe Auacnop MOTyT BHICTYIIATD KAK
o6bruHbIe TOOETH, TAK M MX 3a4aTKM — BBIBOJKOBBIE ITOYKN.

Onajenue chopMUPOBAHHBIX M06EroB HAGM0/IAETCH Y HEKOTOPBIX IPH-
GpeXHbIX PEBECHBIX PACTEHME, HAIPMMED Y MBhI IOMKOI, MMEIOILIel IErKO
obnampiBalorecs nobery. Onagas, OHM PasHOCATCS BOJOM i, IOTAB Ha Oe-
per, YKOPEHAIOTCA.

Bot600K06bLe HOHKU — CTIENMANTM3NPOBAHHbIE IIOYKM PaSHOTO CTPOeHMS,
oMajjalouye ¢ MATEPUMHCKOM 0COGU U JJal0lUE HAYANIO HOBBIM PacTeHMAM.
B 3aBMCHMOCTY OT MX CTPOEHMS Pas/IMYai0T, B YaCTHOCTHU, TYKOBMIKM, KITy-
GeHbpKM CTe6IEBOTO M KOPHEBOTO POUCXOXKAeHMsA (puc. 3.5).

Jlyxoeutxa — MeTaMOpQU3MPOBAHHASA MOYKA, COCTOAMAN U3 CUIAUINX
Ha KOPOTKOJ OCH HECKO/IBKMX HU30BBIX 3AIIACAIOMMX TucTheB (puc. 3.5, 6).

IK

z

Puc. 3.5. Tunn BHIBOAKOBBIX TTOYEK,

a — HemeTaMop(M3MPOBaHHAA 110MKA C [PUIATOMHBIM
KOpHeM; G — BRBOJIKOBaA JIYKOBUYKY; 6, 2 — Knybenéx cre-
6neporo (8) 1 KopHeBOTO (2) TPONCKOKIEHUS.

cT6 — crebenn, 1 — MUCTbA, K — NPUJATOUHEIE KOPHMU,
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JlykoBu4KM 06pasyioTcs, HapyUMep, Ha LIBETOHOCHBIX MO6erax HEKOTOPHIX
BUJIOB JIMJIMI M TIO/IBITAHOB, I7ie MOTYT Paclo/araThCsl KaK B 1asyxax Hajl-
3eMHBIX 3€JIEHBIX, TAK M IIOJ3€MHBIX YeIlyeBU/HBIX TucTher (puc. 3.6, 2, 0).

Y 60/1bIIMHCTBA MM 1BETOHOCHBI NOOEr PacTET OPTOTPOITHO U TIO-
ABJIAETCA U3 3EM/IM HENOCPECTBEHHO Hajl yKosuileit. OIHAKO y HEKOTO-
PhIX BUJIOB OH KakKOe-TO BpeMs PacTéT B rOPU3OHTANILHOM HallpaBlICHWUM,
npexjie YeM BhITH Ha IoBepxHOCTh (puc. 3.6, 2). [TogsemHas yacTb mobera
moxer gocrurarb 30-50 cM B JUIMHY M HECTH MHOTOYMC/ICHHDBIE TYKOBUYKIA.
Hanuame ropu3oHTANbHONM YacTy 1IBETOHOCHOTO nobera obecneunsaer ux
paccenenme.

Y 9acT 371aKOB, HAPUMEP IIYYKU a/IBIUICKOMN, OBCAHULBL JKUBOPOMS-
1feit, MATANKA aNbIIUIICKOTO, TYKOBUUKM 06pasyioTcs B 06/macTy cousermi
(puc. 3.6, e, ). VIsyuenne ux Mopdorenesa y MATIMKA TYKOBUYHOTO MOKA-
3aJ10, YTO YoKe Ha HAYaIbHBIX CTAAMAX GOPMUPOBAHIA BUOU3MEHAIOIMNECH

Puc. 3.6. PacniofnosxeHue BEIBOGKOBBIX [T0YEK HA pacTEHMAX.

a, 6 — cotBeTHe co cTebneBpMu KTyGeHbKamu (@) M OTenbHBIT KMyOeHEK ¢ pac-
nyckarommuMuca mucTbamu (6) y ropua xKuBOPOUAIIEro; 8 — KOPHEBble KITyOeHbKH
B [143yXaX IMCTHEB YMCTAKA BECEHHETO; 2, 0 — JIYKOBUUKY HA TIOJI3MHOI HacTH 1(Be-
TOHOCHOrO Nnobera MmN IOKHOTUIPOBOI (2) 1 Ha HagseMnoi Yactu nobera unun
TUTPOBOIL (0); €, J — COLBETIHE C IYKOBNYKAMM (€) M OTAENbHAA TYKOBUYUKA () MAT-
nHMKa H}’KOB'H‘{HOI‘O.

ckb — crebneroit knyGenéx, 1B — 1BETOK, T — mucT, cTh — crefens, kKb — kop-
HEBOU KNYBEHEK, K — MPUIATOYHBIA KOPEHb, 19 — JYKOBUUKA.
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B TYKOBUYKY KOTIOCKY TIOFOOHBI 110 CBOEMY CTPOEHMIO 3a4aTKaM BEreTaTiB-
HBIX T06eroB. O6pasoBaHie IYKOBMYEK BMECTO I[BETKOB HaOMIONAeTCA TaK-
JKe B COLBETUAX BUJIOB TYKa.

Kny6envku cmebnesozo npoucxomdenus — meTamMopduU3MpOBaHHBIE
IIOYKM C YTONILEHHON cTeOnesoil 4acThio, B KOTOPOi OTK/IafBIBAIOTCA 3a-
nacHele Berjectra (puc. 3.5, 8). ¥ ropua >XMBOPOAAILEro, HanpuMep, B na-
3yXax KpOIOINX INCThEB HUKHEI YacTi COLBETIA GOPMUPYIOTCS He LBET-
ku, a knybenbku (puc. 3.6, a, 6). Kaxmpiit us nux 006pa3soBaH YTONILEHHBIM
6GasanbHBIM ME}KHOYSHHEM, B MEHBIIeN CTeleHy — MEXIOY3MUAMM BbIIIE
PACIONMOYKEHHBIX MeTaMepoB. TepMuHanbHas, a 3a Hell M 11a3ylIHbIE TOYKN
HAQYMHAIOT PACIyCKaThCA y KIyOeHbKa, HAXO[AIErOCcs Ha MaTePUHCKOM pac-
TeHuu. B pesynprare 06pasyloTcs po3eTky U3 2-3 3eNEHDIX IUCTHER, ANIHA
KOTOPBIX uHoraa gocturaer 10-12 mm. B rakom cocrosanm KnybeHbKY OIla-
[AI0T Ha MIOYBY, 3AKPEIISIOTCA B Hejl M PA3BMBAIOTCSA B HOBbIE PACTECHUA.

B Kknyberbrax KopHeaozo npoucxomdenus runeprTpopupoBaHHOE Pa3By-
TVe IOYuaeT He cTe6esb, a PUAATouHbIi Kopekb (puc. 3.5, 2). Kmy6enbku
aTOro THUMa OOHAPYKMBAIOTCA y uMcTsaka (puc. 3.6, 8). B ocHoBanuy mna-
3YLIHBIX ITOYEK 3TOTO PACTEHWUAH BO3HMWMKAKT lil_)ﬂ}],aTO‘-IHbIe KOpHH, KOTOPBIC
BBICTPO Pa3pacTAKTCA B TOMIMHAY, Gopmupya Krybenbku. CaMu e OUKK
COXpaHAKT CBOM pasMepbl, KOTOPBIE CYI.IJ,CCTBC’HHO MEHBIIE PasMEepOB KOP-
HEBOI yacTh K/1yOeHbKOB.

ITpuBep€HHbBIE BBILIE MPUMEPDI IOKA3bIBAIOT, YTO OJHM JMACIOPBI IIPO-
XOJIAT 110 3aBepIieHMN cBOero GOpMUPOBAHMA MEPUON IOKOS, HaNpUMep
KnyOHM 1 TYyKOBULIBL, Apyrue — HeT. OCoOblit Cyyai NpejCTaB/IsAeT SB/ICHNE
HUBOPONCOEHUS, WK BUSUNApUY (OT JIaT. VIVUs — XKUBOM, pario — POXK/IaTh),
[IPY KOTOPOM Pa3BUTHE IMPOPOCTKA OYEPHETO PACTEHNSA HAYMHALTCA Ha Ma-
TEPUHCKOI 0¢06M. OHO MOKET MpoMCcXoauTh no-pasHomy. ITpu remmopu-
30TE€HHOM BUBUITApUM (OT MAT. gemma — «IA30K», MOYKA Ha BUHOTPAJHON
nose, rpey. rhiza — KOpeHb U /IaT. geno — poxarb, (110)POXKHATL, TPOU3-
BOJIUTH Ha CBET) MPOPOCTOK Pa3sBMUBAETCA, MPOXO/is CTA/INI0 BLIBOJKOBDIX
OYeK, KaK MBI 9TO BUJIE/M HA TIpMMepe Topla Xusopogamiero (puc. 3.6, a,
6). Opyroit npumep — 06pasoBaHue MOMOALIX PACTEHMI U3 MPOPACTAIOLNX
BBIBOJKOBBIX MOYEK NPUJIATOYHOTO HpOHCXO)K,U,EHI-’IFI Ha TUCThAX MHOT'OMMC-
nerHmx nanoporuukos (puc. 3.7, a). IIpu aMOpuouaorenHoi BUBUIIAPUN
(ot rpey. embrion — 3apOMLILI U gero) 3aKNajAbIBaeTCA COMATHYECKIIL, VN
aJIBEHTUBHBII 3apofbir (SMOPMOUJL), KOTOPHIN PAsSBUBAETCA B OTHENAK-
IMIACs OT MAaTEPMHCKOTO pacTeHus NpOpocToK. lIpuMeyarenpHo, Y4TO pas-
BUBAOIUIICST SMOPUOM IIPOXOAUT OCHOBHBIE CTA[IMI, TIPUCYIINE 3aPOJibI-
ury, o6pasyromemycs u3 surotst (puc. 3.8). JlaHHbIi THI BUBMIIAPUY CBOI-

124

(nasa 3. BeretaTMBHOE pasMHOMeH1e

Puc. 3.7. [louepnue ocobu Ha MUCTBAX MATEPUICKIX pacre-
it y acinennyma (a) n 6puodunnyma (6, 6).

AP — MOYepHME PACTEHMA, MI — MATEPUHCKHE MUCTh, 11K —
NPMIATOYHbBIE KOPHM.

CTBEH, B YaCTHOCTH, PasHBIM BUZAM OpUODUITYMA U KaIAHX08, Y KOTOPBIX
aMOpMONJibl 3aKMAMBIBAIOTCA Ha IUCTAX (puc. 3.7, 6, 6). Y miortuka s08u-
TOrO OHM Ha0/IK0IAMICh Ha CTEOMAX MOMYYEHHBIX B KYIbTYPE MOMOJBIX pac-
TEHMIA, I7ie Pa3BUBA/IICH U3 KIIETOK 3nuaepMsl (puc. 3.8). Pasmudna Mexy
reMMOPHU3OTEHHON 1 3MOPMONIOTeHHOI BUBMIIAPHEl XOPOLIO BULHBI TIPH

Puc. 3.8. Imbpuousiel Ha crebe MIOTUKA SALOBUTOTO,

a-e — cTajuu passutus sMOpuonpa; i, 3 — chOpPMUPOBAHHbIE 3MOPHON/IBI HA
norepevHom cpese crebs () 1 Ha ero nosepxHocTH (3).

9 — BIMAEPMA; CM — CEMANONA; ATMKAJTbHAS MepUucTeMa: aM — nobera, ak —
KOPHS; aM — ambpuonn; ctd — creben.
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cpasHenyyt GOpMUPOBAHUS IIPUFATOMHON MOYKK (cm. puc. 3.1) u ambpuo-
upa (puc. 3.8).

BUBMIApMIO, POUCXOAANIYIO TIPY BEreTaTMBHOM PAasMHOXKEHNUM, 1acTO
HA3BIBAIOT JIOYKHOM, MM TICEBIOBYBHIIAPUEIL. Hacrosei ke BUBUITAPUEN
CYMTAIOT CBOMCTBCHHOE PSAJY PACTEHMI IPOPACTAHNE CEMAH BHYTPU IO
0B, HAXO[AMXCA Ha MATEPHHCKOM pacTeHum (cm. puc. 2.70).

[ToTOMCTEO, BO3HUKAIOIIEE B Pe3ylIbTaTe BET€TATMBHOrO PasSMHOXCHWH,
cocragisier kaon (or rped. klon — OTHPBICK, BETOYKA) — COBOKYITHOCTH
ocobeit, reHeTiyecky 6M3KMX APYT KPYTY ¥ MATEPUMHCKOMY OPTaHU3MY.

JlMacrophl, 06pasyOIIMECs PV BereTaTMBHOM PasSMHOKEHNM, pas/iita-
JOTCS TT0 CTI0c06y HOPMIPOBAHIS Y CTPOEHHIO, CIOCOOHOCTI obecre4nBaTh
paccenerye JOYePHIX PACTEHMI Vi CTENEHM MX OMOTIOXCHNA. Pasnu4aioT He-
CeUUAnU3UpPOBanHoe U CHEUUATUSUPOBAHHOE BETETATHBHOE PAa3MHOKEHNE.
TTox HOC/IEMHUM IIOHUMAIOT, B YACTHOCTH, OT/E/IEHHUE OT MATEPIHCKOrO pac-
TeHUsE PA3BUTHIX OYEPHIUX 0CO6eit (1IPOPOCTKIA NPy BUBMIAPHIL, KOPHEBHIE
OTIIPBICKM, 0CO6U HA HA/3EMHBIX CTOMOHAX ) TUMOTEOrCHHLIX YI/IMHCHHBIX
KOPHEBMILIAX) M/IM WX 3aYaTKOB, B TOM UMCIIe B COCTABE meTaMopdu3upo-
BAHHBIX OPraHOB (BHIBOJKOBBIE II0UKHM, K/TyOHM, yKoBMiLbD). BosHuKaomuce
B XOJ1€ CIIeI[MaTU3MPOBAHHOTO BEreTATUBHOTO PASMHOXEHNS PaCTeHN, Kak
TIPABMIO, IPETEPIEBAIOT Peskoe omproxkenye. Lo ero ry6une Takoe pas-
MHOKeHNE B GOTIBIIMHCTBE cyyaes npubmokaerca K cementomy. Ocobu,
ofpasyolguecs IPY HeCHelammu3upoBAHHOM PasMHOKEHNH (mapruKyma-
1ysi, OTBOAKY Y KYCTAPHUMKOB, onafienye chopMupoBaHHbIX noberos, pas-
fienieHne SMUTeoreHHBIX KOPHEBUIL TPV CApMEHTaluN 1 Ap.), TOIO e BO3-
pAaCTa, 9TO U MATEPUHCKUE PaCTeHNsL,

B/arofapsi OMONIOYKEHHUIO TPEACTABNTE/NM 3HAUNTENBHOTO YUCIA BUIOB
CIIOCOGHBL BETETATHBHO PA3MHOKATHCA HA [POTAKEHNMI COTEH M THICAT JIET
6e3 CyL|eCTBEHHOrO MOHVIKeHNA sxxusHecriocobnoct. K npumepy, ocuna
B IPMPOJie, KaK HPABU/IO, Pa3MHOXKAETCH KOPHEBBIMU OTIPLICKAMIL. Ksonnl
OCHHBI KAHAJICKOI MOTYT HACUMTHIBATH IECATKM TBICSAY 0COOEI M 3aHMMATh
[UIOMIANM B IeCATKY reKTapos. Vix sospact gocturaer 8000 meT. Ha Teppu-
Topyn CIIIA o6HapyskeHbl K/IOHbI He 06pasyiouiero xenyaei ny6a, BOSHUK-
Lero B pesy/bTaTe IMOPUM3aLui Ky6a FOPHOTO U ny6a Buprusckoro. Onu
BCTpEYAOTCA, B YACTHOCTH, Ha ceBepe I0THI, rjie apeabl pOUTE/IbCKMX BIl-
OB MOTJIM TIEPeCeKaThCs B [IePHON OT 7500 o 4000 et 10 HaLIel 9pbl, KO
KMar GbUT Tervtee u cyuie. HexoTopble Bujibl pa3MHOKIOTCSA NPenMyIe-
CTBEHHO BEreTaTUBHO (/1071esT, PACKA, TAH/bILLL, CHBITD 1 [P.)

BeretarMBHOE PasMHOMKEHME KpayHe BaXHO A/A pacTeHui, KOTOpbIE
He MOTYT Pa3MHOXaTbCs CEMEHAMM, WM TaKad BOIMOXHOCTh OrpaHMHe-

126

[nasa 3. BeretaTMBHOE pasmMHOMEHWE

Ha Crenu@uYecKMMMu BHEITHUMU YCAOBUAMU MU BHYTPUOPTaHU3MEHHbI-
mu akropamn. B KauecTBe TaKuX OrpaHMYMTENIbHBIX BHEIUHMX YCIOBMIT
MOJKeT BBICTYIATh C/IMIIKOM KOPOTKMIT BereTalMOHHBII IIEPHOJ], HEJOCTa-
TOYHBLIT /I TOTO, YTOOBI PACTEHMA MOI/IM OCTABUTH CEMEHHOE MOTOMCTBO;
OTCYTCTBUE OINbIIUTENEN; HETATUBHOE BNMAHME KIMMATA Ha MOMHOLEHHOE
PasBUTHE TeHePaTUBHBIX CTPYKTYD u ip. Tak, y psaja pacTeHuit, npouspac-
TAIOLIMX B [IOJIAPHBIX, BHICOKOIOPHBIX M IYCTBIHHBIX PAOHAX, B COLBETUAX
(opMUpYIOTCA He IIBETKM, a BHIBOJKOBHIE TOuKN. Hanpumep, HekoTophbie
BHJIbI OBCAHWIL] PasMHOXAKTCA B BLICOKMX IMMPOTAX MCKMIOYUTENLHO Y-
KOBMYKaMM, B I0)KHDIX Y4aCTKaX apeaoB — €ellé M ceMeHaMI. [Topo6HO UM,
9acTh AyKOB IIPECTaB/lIeHa Ha CeBepe CBOMX aPeaioB MCKIYMTE/IbHO CTe-
PUIBLHBIMM 0CO6AMMU, 00pasyloOWMMM B 0O6MACTH COLBETHIH TYKOBUIKM, HA
jore apeanos — QepTUNLHBIMU PACTEHMAMY, IPOU3BOAALUMY TONBKO Ce-
Mena. lopern sKUBOPOAALINMIA — BUM, PACIPOCTPAHEHHBII OT YMEPEHHOM 10
apkTMYeckux 30H. Ha nporsskenuyu o6LIMPHOro apeana y 3TOr0 pacTeHus
MEHSETCSl COOTHOLIEHME YMCIA KNYOeHbKOB, CTEPUIbHBIX U (PepTUIbHBIX
LBeTKOB, B He6/1arononyyHslix yc/lIoBMAX COLBETHE MOXET KAK COCTOATH |
LE/IMKOM M3 K/IYOEHbKOB, TaK M BK/OYATH LBETKM, KOTOpHIE, IIPAB/a, He
IIPOM3BOJAT SKU3HECTIOCOOHBIX CeMAH. 3aTo OHM o6pasyrTca B bnaronpu-
ATHBIX YCIIOBUAX. O TOM, HACKONIBKO 3HAYMMO BETeTATUBHOE PasMHOXKeHHue,
CBUIETENBCTBYIOT MAaTEpHMAaJibl, IOMYYE€HHbIE TIPM M3YHYEHMM CKaAHIAWHAB-
cxux Qrop. Oxono 80% BXOJAALIMX B MX COCTAB BUIOB ITOKPHITOCEMEHHbIX
AEMOHCTPUPYHOT TOT UK UHOH crocod BereTaTMBHOTO pPasMHOXKEHUA, TP
ATOM NPUMEPHO Y IMOJOBMHBI MHOTOJIETHUX paCTEHHﬁ oHOo ofecneynBaer
euté u OBICTPOE pacceeHne.

K BHYTpeHHMM aKTOpaMm, AenaiouiM HEBO3MOKHBIM CEMEHHOE Pa3MHO-
JKEHME, OTHOCUTCH, B 4ACTHOCTH, XPOMOCOMHAsA CTEPUNBHOCTD TUOPUTIOB,
NPy KOTOPO¥ HapylIaeTcs HOPMaAbHOEe TeueHue Meitosa. [IpumMeyarenbHO,
4TO, MO MHEHWIO MHOTMX MCCHIefoBaTeNnelt, TuOpUAM3aLyn IPUHAIEKNT
BayKHAA PONb B SBOMIOLMMU PACTEHNMI, KOTOPas, KAK OHM [10/1arat0T, HOCH/IA
ceTuaThIl XapakTep. BereraruBHOe pasMHOXeHMe obecreunBaeT coXpaHe-
HME M pasMHOMXEHNE I‘HGPMHHMX TEHOTHIIOB, ABJIAETCH BaXHbBIM YCIIOBUEM
CYLWIECTBOBAHMA B NPUPOIE CTEPUIIBHBIX I‘Hﬁpl—i}[ﬂ}l. Mx KJNOHbI, KaK TOKa-
3bIBAKOT HpﬂBC}léHHhIE BhILIE NIPUMEDPDI, MOI'YT CYIIECTBOBATh OYEHD JIOATO,
4To Kpaﬁﬂe BaXHO, IIOCKOIbKY YBENWYUBACT BEPOATHOCTL BOZHMKHOBCHWA
HA UX OCHOBE IUIOJIOHOCHIINX pa(:'l'e]-mii. CTCpHﬂhHOCTb MOXeT ObITh npe-
OJl0JieHa B pe3y/ibTarTe yBeJMYEeHMs YMC/ia XPOMOCOMHBIX Habopos. Y Gec-
IIOJIHOI'O 1‘?16[)1*1}1,3 06bIYHO NPOUCXOANUT YABOCHKUE YMCTa XPOMOCOM, B pe-
3y/bTare 4ero OH CTaHOBUTCH (bCPTMJ'IbHI:IM. B cBsAsu ¢ atum O0TMEYAETCHA,
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Puc. 3.9. BereTaTupHOE pasMHOKEHUE FAMETO(UTOB HATIOPOTHUKOB.

a — pouepHue rameToduILl Ha MaTepMHCKOM rametodute drebomtyma;
6-0 — cTapMy PasBUTHA TeMMbl Ha HUTEBMNOM rameToduTe TPUXOMAHCCA;
€-3 — cOpMUPOBATIIBIE TeMMbI KTEHOIITEPHCA; # — FEMMA KTEHONTepuca, 06-
PasoBABILAA PUSOUJLLI.

TaMeToGUTHI: AT — OUCPHME, MIT — MATEPUHCKMIL, HIT — HUTEBMAHDBIL
M — FeMMa; p3 — PUBOUILL

YTO 3HAYUTENLHOE YMCI0 BUIOEB BbICIHIMX paCTEHP[ﬁ ABNMAKTCA MOAMITNOM-
HbIMMW, YaCTO — A/UIONOMUIIIOWMITHhI M.

BereTaTUBHO PA3MHOXKAIOTCH HE TOMBKO CIIOPOGUTSL, HO 11 raMeTOMUTEL.
TTPOMCXOANTD STO MOXKET IO-pasHoMY. Tak, y NanopOTHMKOR OTMEUCHA UX
perenepanist u3 pparMeHTOR, OTACMMBLINXCS OT Te/IA OBPEXKIEHHOTO Ma-
TepuncKoro rameropura. Hosbie raMeTOGUTbI MOTYT PasBuBaTLCA HA KPbI-
AbSIX ¥ TOAYIIKe CTAporo, eciy Ha HEM He IPoM3onyIo 06pasoBamiis CIo-
podura (puc. 3.9, a). Coxpausas ¢ TaKuM raMeToGurom CBA3L, OHM HEPEAKO
DOPMUPYIOT KONOHMM, HACYUTHIBAIOLIYE TIO HECKO/ILKY 0COGEI.

Boree crenyaiusMpOBAHHBIM CIIOCOOOM BEreTaTMBHOTO PasMHOXKEHNA
y rametoduros aBnAeTcs GOPMUPOBAHIE MMM BHIBOJIKOBDIX IIOUEK — 2EMM.
T[Toc/efiHMe COCTOAT U3 PA3AMIHOTO YIC/IA KIETOK, CONEpIKaLIiX MHOTOYMC-
JIeHHBIE XTOPOIIACThl. [eMMBI OT/IAMBIBAIOTCS, Pa3HOCATCS BOJION WM Be-
TPOM ¥ Pa3BUBAIOTCS B HOBbie rameroduTsl (puc. 3.9, 6-u).

HacKo/MbKO 3HAUMMEBIM Ui IaMeTO(GUTOB MOXET OBITh BereTaTiBHOE
pasaMHOKeHNe CBUJeTENbCTBYeT Cefyomuit GakT. ¥ ManopoTHUKOB Oy
CaHO SBJIEHME, TIPY KOTOPOM raMeTO(GUTEI IepecTanT GopMmpoBaTh raMe-
TanTiu. IIOMYIALMI TAK HASHIBAEMBIX «HE3ABMCUMBIX TaMeTO(PUTOBY Cylle-
CTBYIOT BHe apeasioB Criopo(uToB ONHOMMEHHBIX BUJIOB M IOJ/ICPKUBAIOT-
A UCKITIOUMTENBHO 61arojiapst BEreTaTuBHOMY pasMHOXKeHuK. Bonee Toro,
Y HEKOTOPHIX BUOB IAIOPOTHUKOB MIBECTEH TONBKO TaMeTOPMT.
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B sax/moyenyie OTMETVM, YTO y GOMBIIMHCTBA MHOTONETHUX PaCTEHMIHA
BETeTATMBHOE Pa3MHOMEeHJe CYIIeCTBYeT Hapsjy ¢ nonosbiM. Vix coyera-
H1e 06ecreunBaet, ¢ OfIHONM CTOPOHBI, HAKOI/IEHHE B MOIMY/IALMN TOTOMKOB
¢ PA3HBIMM TeHOTUIIAMM, C APYTOi — COXPaHEHME ¥ IIMPOKOE PACIPOCTpa-
HeHMe B crenypuyeckux yCAOBMAX LEHHBIX B aJaNTHBHOM OTHOIIEHMM
KOMOMHAIIIT TEHOB.



Fnasa 4

SBONIOLINA PASMHOXEHUA PACTEHUI:
HEPELUEHHbIE NMPOBJIEMbI
(BMECTO 3AKNMIOYEHWA)

B mpembiyliux I7aBax GbUIM PAcCMOTPeHbl criocoObl pasMHOKEHMS
¥ MIX 9BOMIOLMA Y PACTEHMIA, 3aTPOHYTHI BOIIPOCHI PasBUTHA criopoduToB.
CrpykTypHble Ipeo6pasoBaHisl, IPOMCXOAAIINE KAK B OHTO-, TaK 1 B GuIo-
reHese, MITIOCTPUPYIOT MOpdoreHeTIyeckue psijibl (0T rped. morphe — BUR,
dopma 1 genesis — NPOUCXOXKIeHME, BOSHMKHOBeHUE). B cryqae MHAMBUAY-
AMBHOTO PASBUTUA MX COCTAB/AIOT PA3HOBO3PACTHbIE 0COOM, HAXOAALME-
A Ha pasHbIX cTaguax paseutua (cm. puc. 2.47, 2.71). IIpu uctopmaeckux
PEKOHCTPYKLMAX MCIIONMb3YETCA Jipyras BPEMEHHAs LIKA/IA, & MaTepuanom
VI HUX CTYXKaT JaHHblE 11a/1e060TaHNKY, CPABHUTENbHON MOpQOorym,
aHATOMMM M SMOPUOIOTMH, MONEKYIAPHON 6uonornyu. BosHukaomnme mnpu
5TOM CHIOKHOCTM 0OYC/IOB/IEHBI HEIIOTHOTO Ma/e060TaHNIECKOI IeTONHM-
CH; OCYIIECTB/IEHMEM HEKOTOPLIX 9BOMIOLMOHHBIX npeobpasoBaHnii B pe-
syjisrare cansmayuil (0T nat. salto — cKavy, NPIra) — BHE3ANHbIX, CKay-
KOOOpasHbIX YKIOHEHUIT OT OOBIYHOTO XOA MHAMBUYA/IbHOTO PasBUTUA;
ABNEHUAMW KOHBEPTEHIMH 1 napajinenniMa; HEBO3MOKKHOCTbIO IIPUBACHEC-
HUS ULl MOTIEKY/IAPHON CHCTEMATVKY JABHO VICYESHYBIIMX PAaCTEHNA U JIP.
Kax crefictBie CyLIeCTBYIOT CaMble Pa3HbIe MHTePIpeTaluit ONHMUX U TEX JKe
martepuanoB. OCTaHOBMMCS HA HECKO/IBKMX NpUMepax.

MBI BUZIENH, 4TO B XOf€ SBOIIOLMH IIPOMCXO/M/IA PEIYKINA TaMeTodu-
Ta. Y CeMeHHBIX PAcTeHMIt XEHCKMil rameToQuT MOTEPsANT CaMOCTOATE/b-
HOCTb M ynopobwics yactu crniopodura. [1010B0e NOKO/NEHe MHOKECTBA
pacTeHuit faxke NONHOCTBIO YTPATHIIO TIONIOBbIE OPraHbl — apxerosnu. Mx
HeT, COITacHO Hanbosiee NIMPOKO PAcIPOCTPAHEHHOMY B3IJIANY, ¥ MOKPhI-
TOCEMEHHBIX, a 13 FOIOCEMCHHBIX — ¥ 4acTH 060/10UKOCEMEHHBIX (Be/IbBI-
yys1, rHeTyM). Onpejie/iéH HbIM IIATOM Ha ITYTH PeyKLMI raMeToduTa, KaK
[I0/IaraeT psj aBTOPOB, CTall MMPOKO PAaCHpPOCTPAHEHHDIN CPey 1OKpPbI-
TOCEMEHHBIX AIOMMKCUC — 00pasoBaHue 3apojibIlIa 6e3 CAMAHMS ramer.
BrickazaHa runoTesa, pasjendeMasd, IpaBa, HEMHOTMMU MCCIE0BATEA-
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MM, O TOM, YTO CO BpeMEHeM amOMUKTHYHbIE BUHbL BBITECHAT IOJIOBbIE.
Ha NporpecCuBHOCTD allOMMKCHCA YKa3hIBaeT, 110 MHEHWK CTOPOHHMKOB
3TOro B3rn#Aja, €ero HJ!-‘IPOK&J—I HPEHCTaBHeHHOCTB Y NOKPBITOCEMEHHbIX, Xa-
PaKTEPHOCTE oA MONMOAbIX M HPOI‘PCCCHBHHK CHUCTEMATMYECKNX T'PYIII,
MNPOKWE apeailbl, Gonbluas YUCAEHHOCTh U BBICOKAH CEMEHHAA IIPO}[IYK—
TUBHOCTD AIIOMMKTHYHBIX BUJOB, CHJIBHO BhIPaXKeHHBIN BHYTPUBHUOBOM
nonuMopdu3M U Ip.

/15 OKPBITOCeMEeHHBIX, KAK MbI 3HaeM, Hauboriee TUIYEH BOCOMUANEP-
HBIJ1 3apOJIBILIEB b MENIOK HOPMATLHOTO THITa (CM. puc. 2.37, 2). BosmoskHa
pasHasi TOMOJIOrM3ALMs €ro CTPYKTYPHBIX 971eMeHTOB. I10 ofHOIt 13 Bepcnii
TAKOM ramMeToduT — NPOAYKT HEOTEHUUECKOTO NpeobpasoBaHys raMmeTo-
buTa ronoceMeHHbIX, XapaKTePU3YIOIUiACs 607ee PAHHMUM [O/I0BbIM CO3pe-
BaHueM. JIefcTBUTENbHO, Y TOMOCEMEHHDIX IIPOC/IeKUBAETCA NIpAMad CBASH
MEXJ1y YMEHBIIEHMEM Y1/ CBoﬁonHO}InepH BIX JIEJIEHUM M, KAK C/I€/ICTBUE,
yMeHbIIEHUEM 9HCTa AREP Ha LEHOLMTHOM CTajmu pasBuTus raMerodura
(OT HECKOMBKMX THICAY [0 coTeH) (cM. puc. 2.7, 8), oHTOreHeTHndYecku Homnee
paHHUM 06pa3oBaHNEM apXeroHyeB, COKpaIlleHyeM nx Konmyecrsa (0T co-
TCH [0 eIMHMNIL).

YacTh aBTOPOB BBIAEIAET B TUIMYHOM 3apOJiblIIEBOM MEIIKE TPH 30HBL:
HONOBYIO, TPO(UUIECKYI0 ¥ raycTopuanbHyk. [lepsas BKIHOYaET AMLEKIET-
KY M BBIIONHAILIME TPAH3UTOPHbIE (DYHKLMM CHHEPTHBI, BTOpas — Ha-
KaI/IMBAIOIIYIO 3allacHbIE nuTare/ibHble BEHICCTBA LEHTPA/JIBHYIO KIETKY,
TpPeThs — AHTUIIOABL. TaMeThl, IPOUSBOJIHbIE APXETOHMEB, 3AMELlIeHb] B HEM
OJ{HOI 13 K/IETOK JAHHOI 10BeHWIbHOI (opMbl. LleHTpanbHast KIeTKa 9B0-
JIIIMOHHO CBA3aHa C SHJIOCHCPMOM romoceMeHHBIX. B To ke BpeMA 3H0-
CIEPMBbI CEMAH TO/JIOCEMEHHDBIX M HOI{PbITOCQMeHHbe Hé TOMOJIOTMYHDBI, TAK
KaK BTOPMYHBII SH/IOCIIEPM, B OT/IMYNE OT IePBUYHOTO, 06pasyeTcs nocie
CAMAHMA OHOTO M3 CIIEPMMUEB C LIEHTPAIbHOM KT TKOM.

CylecTByeT ¥ COBEPLICHHO MIAs TOYKA 3PEHNsA HAa TOMOJIOTUIO YacTeil
JKEHCKOro rameToduTa HOpManbHoro Tvma. Ilpupepxusamnimecs eé as-
TOpbl 06paIIaloT BHMMAHMe HA CXOLCTBO YETHIPEXKIETOYHOIO rameTodu-
ta Oenothera-tuna 1BeTKoBbIX pacrenuit (puc. 4.1, 6; cm. ¢. 66) ¢ mpocTo
YCTPOEHHBIM apXerOHMeM TOI0CEMEHHBIX, COCTOAIMM U3 ABYX K/IETOK Iei-
KV ¥ IBYX CECTPUHCKMX K/IETOK — SMI[EKIETKN U OpIoNIHOI KaHa/bLeBO
knetky (puc. 4.1, @; cm. puc. 2.13, 0). 3apopbiurenpii Memok Oenothera-Tumna
BCTPEYAETCs y PACTEHMII Pa3HOrO ypoBHs (pUIOreHETHYECKON MPOMIBUHY-
TOCTH, B TOM UMC/Ie Y apXaudHbIX IMMOHHUKOBBIX, KyBIIMHKOBBIX, KaboM-
6oBBIX. B X0/I€ ero pasBUTUS PO METACIOPLI IIPETEPIIEBAET [1BA [le/IeHNA.
Hanee cnegyer KneTkooOpasosaHue, 3aBEpIIAONIEECSs BO3HUKHOBEHMEM
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Puc. 4.1. Tomonorusanms HacTedi apXeroHus ro0ceMeHHEIX pacTeHMit
¥ SKEHCKHX raMeTO(UTOR IIBeTKOBBIX PacTeHMIL.

a — apxerouuis; 6, 8 — ramerodure Tunoe Qenothera (6) 1 Polygonum (8).

KneTku: mkn — mefikosble, 6x1 — GpioliHas KaHanibLeBasd, Crjf — CUHepTH-
Abl, AKI — ANUEKICTKH, AT11 — aHTUIIOALL Spa: AAKI — AMUCK/ICTKH, 1A — 110~
nspHbIe. [OMONOTHYHBIE YACTH BBIfIENEHB OAMHAKOBBIM 06pasoM.

JABYX CMHEPIuj, AMLEKIeTKY U LeHTPaNbHOM KJIETKM, KOTOPble TOMOIOIN-
3UPYIOT C KMeTkamu apxeronusa (puc. 4.1, a, 6). Ilpegnonaraercs, 4To 3a-
POJBIIIEBHI MEIIOK HOPMAJIBHOTO TUIIA BO3HUK M3 YeTHIPEXKIETOYHOTO
B pesynbTaTe AyOnMMpoBaHMA MpOrpaMMbl pasputus. [lybmmposanue npo-
M30LITO TTPY MEPBOM JIENEHNM HIIPA METACIIOPDI, TTOC/IE KOTOPOIo [JoYepHue
Ajpa HEe OCTAJINCh 110 COCENCTBY IPYT C APYroM, a pasouuiucbh K NOJAKCaAM
(cm. puc. 2.37, a). Tam kaxkjoe ua HUX, IOJENNUBILIMCD JIBAXK]IBI, IIPOU3BENIO
o 4yersipe Axapa (cM. puc. 2.37, 6, 6). Jlrobas U3 9TUX ANEPHBIX TPYIII CO-
OTBETCTBYET, KaK IIO/laraloT, YeTbIpEM AfpaM B 3apOAILIIIEBOM MELIKe
Oenothera-Tumna.

C M3/10KeHHBIX TO3MUMIT XKEHCKUIT raMeToDUT HOPMAZIBHOTO TUIIA CO-
CTOUT U3 ABYX PeAyUMPOBAHHBIX apXeronues. Kaxkjoe U3 ero MoIApHBIX
ANEP TOMONOTMYHO AAPY AMLEKNETKM TONMOCEMEHHBIX; AMLEKNTETKA U OfHA
M3 AHTUIION, — OPIOLIHBIM KaHAJbLIEBBIM K/IETKAM; [IBe OCTABLIMECSH aHTHU-
IIOf{bl ¥ CUHEPTUABI — KJIeTKAM LIEMKY apXeroHms.

Ilo pasHOMY TpaKTyeTCs HBOJHOE ONIOOTROPEHNE, TOUHee — CITUSHIE
BTOPOrO CIIepMUS C LIEHTPANTbHON KIeTKOM. YacTh aBTOPOB 1o/araer, 4to
eMy npuHamiexut uHbopmanyuoHHas (rpurrepHas) (QyHKIMA: cIUSHUE
CTUMY/IMPYET K Pa3BUTHIO TPOPHUUYECKYIO TKaHb — BTOPMYHbI SHIOCIEPM.
Stum IBETKOBbIE CYLIECTBEHHO OTANYAKTCH OT ro/IOCEMEHHbIX. B, TEX, KaK
M3BECTHO, OCHOBRHON 3TaIl pocTa 1 pasBUTHUA KEHCKOTO I'aMeTD(i)I-‘[Ta B TH-
HMYHOM CIy4ae MpoMcXojuT jio onnoporsopenus. [Tocne sasepuieHus
pocra B HEM aKTMBHO HAKalUIMBAKTCA 3allacHble BElecTBa, pacxoaycemMoic
B Jla/ibHENIIEM Ha pasBUTHE 3apojibiiia u npopocTka. OfHAKO y TONMOCEMEH-
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HBIX PACTEHMI 3HAYUTE/IbHAN YACTh CEMAH HEPEINKO OCTAETCA CTePUILHOMI,
0cOOEHHO YacTO 9TO NMPOMCXOAUT TaM, rie HeT (GONMbIIMX MacCMBOB pac-
TEHMI1 TOrO MM MHOTO BMAA. B oT/mume OT MepBMYHOrO SHOOCHEPMaA ro-
JTOCEMEHHBIX Tpodu4Yeckasd TKaHb CeMAH MOKPLITOCEMEHHDIX, BTOPUYHBIN
9HJIOCIIEPM, Pa3BUBAETCA TOC/E OIIOROTBOPENNA. DTO NPEROTBPAIaeT Ha-
TpacHoe pacxofioBaHue MIACTUYECKUX BEIeCTB Ha 06pasoBaHue 3amnacaio-
11eff TKAHM B HEOIUIONOTBOPEHHBIX ceMe3auaTKax. B cBA3Y ¢ U3NOKEeHHBIM,
BTOPUYHBII SHJOCIIEPM PACCMATPUBAETCA B Psfe PaboT KaK «3anas/blBalo-
1asA» B CBOEM PAa3BUTUHM TKAHb KEHCKOIo raMeTodura.

B To ke BpeM# ecTh MCC/IEOBAHNS, B KOTOPBIX CIUAHME CIIEPMUA C 1|€H~
TPAJIbHOM K/IETKOM PACCMATPMBAETCH KAK aKT HACTOALIETO OMJIOAOTBOpE-
Huss. OHO TPUBOJIUT B KOHEYHOM Cu€Te, K 00Pa30BAHNI0 BUIOU3MEHEHHO-
TO 3apOjIbillia, HAKAIUIMBAKOIIErO MUTATENhHbIE BEIECTBA, UCIOIh3yeMbie
BTOPBIM 3apOJibIIIIEM, PasSBUBAIIMMCH U3 OIUIOJIOTBOPEHHON AMIEK/IET-
ku. Vigess 0 GMMSHENOBBIX 3apOJBIIIAX HAXOAUT HAT/IAJHOE BBIPAXEHNE
IpU ABOIHOM OIUIONOTBOPEHUH, IIPOUCXOMAIIEM B 3apOJILINICBOM MEIIKe
Oenothera-tuma. B HéM y4acTBYIOT, C OFHOI CTOPOHEL, IBA CHEPMUS U3 OfI-
HOJ TBUIBIEBOI TPYOKM, C APYTOil — AifIeK/TeTKa M LeHTpalbHad KIeTKa
C AXPOM, CECTPUHCKUM AJIPY AMIEKNETKN.

BrickasbiBamuch pasiuMuHble CY)KOEHMSA O IPOMCXOKIEHMM 1IBETKa.
OcobeHHo MpoKoe PpacIpoCTpaHeH e IONTYYM/IM IICEBJAHTOBAS M 9BAHTO-
Bas TEOPUN.

CornacHo ncesdanmosoil reopum P. Bettinreitna (ot rpeu. pseudos — nox-
HBIIT U anthos — 1BeTOK) Haubosnee IPUMUTUBHEIMMU SABJIAIOTCSA MeJIKMe, JI-
LIEHHBIE OKOIOLIBETHMKA M1V MMeIOILe PRy MPOBAHHbIIN IIPOCTON OKO/IOL -
BETHUK Pa3[ie/IbHOMIONbIE M, KAK NPABU/IO, BETPOOIIBI/IAEMbIE IIBETKN OfIHO-
IIOKPOBHBIX — MBOBBIX, OYKOBBIX, 6€pE30BbIX, BA30BbIX, KA3yapHMHOBDIX U JIP.
(cm. puc. 2,44, 2), BeTpoorbijieHne M OJHONONIOCTh [[BETKOB, CBONCTBEHHbIE
TaKkKe CTPOOMIAM rOIOCEMEHHBIX, PACCMATPUBAIOTCH B 8TON TEOPUM B Kave-
CTBE NEPBUYHBIX IPU3HAKOB JYIs LIBETKOBbIX pacrenuit. TTocneHue BpiBOjsT-
st 13 000/10MKOCCMEHHDIX — KPaiiHe CBOCOOPasHOI IPYIILI 'OOCEMEHHDIX,
TIPEICTaB/IEHHOM HbIHe TpeMA pofamu (ddenpa, THETYM, BEBBUINA).

Cpoeobpasue 060MOUKOCEMEHHBIX 3AK/TIOYAETCA B HAMMYUY Y HUX CO-
CYAOB; JIUCTA, KPaifHe IMTOXOXKEro Ha JIMCT LBETKOBBIX pacTeHuit (rHeTyMm);
ABOVIHOTO OIIONOTBOpeHMs1 (THeTyM, 3defpa); OTCYTCTBUM B SKEHCKOM
rameTouTe apxeroHuer (BelbEUUMA, THETYM) M fip. XOTA B OTHOLIEHUN
OIUIONJOTBOPEHMA Y 0OONIOYKOCEMEHHEIX UCTIONB3YeTCA TEPMUH «IBOIHOE
OIUIOOTBOPEHME», OHO OTIMYAETCA IO CBOMM TOCHENCTBUAM OT TaKOBOTO
y nmoxpaiToceMeHHbIX. OCTaHOBUMCSH Ha 3TOM Borpoce bosee nopobHo.
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Puc. 4.2. Cxema IBOMHOTO OIVIOROTBOPEHNUA Y THETYMA.

T — MblINbLeBad TPYOKa; CIT — JBYXANEPHBI CIEPMUIL; SKIT — KeHCKuit ra-
MeTODUT; 51 — AAPA; HA — KIETKH ¢ HEOTVIOROTBOPEHHBIMI AAPAMY; 3T — 3UTOTHL;
YKC — YHacTOK rameroduta, MMEIOL KIETOYHOE CTPOCHME.

Y ronocemMeHHbIX pacTeHMIl B TMIIMYHOM C/lyyae BTOPO CliepMMil He
y4yacTByeT B OIVIO[OTBOPeHUM M fiereHepupyert. Jlumib uspenka y HeKOTO-
PbIX TOOCEMEHHBIX (MUXTa, TyA M [[p.) KPOME AMNEKIeTKN OIIOL0TBOPS-
eTca OprolIHas KaHa/NblieBad K/IETKa, IIPOU3BOMSA IPOAYKT, HAaIIOMMHAOLIII
BTOPMYHBII 9H[OCIIEPM MOKPHITOCEMEHHBIX. KpoMe 9T0r0, ¥ TMHKIO U Kail-
MUTPHCA HAGIIONany IPOHMKHOBEHME CTIEPMUEB OFHOM MBIIbLEBOI TPYOKU
B COCEJHIE APXETOHMY OIHOTO U TOro ke rameTodura. Y adeapsl 1 rHeTyMa
B IIBIIBIIEBON TPyOKe 0bpasyerca ABYXANEPHBIN ciepMuil, oba Axpa KOTo-
pOro yuacTsyior B omnogoTsoperuu. Tak, y Bufos raeTyma GopMupyores
MHOTOsIfiepHBIe LIeHOLMTHBIE JKeHCKue rameTodutsl (puc. 4.2, a). Ilpu npo-
HUKHOBEHMN TIBIIBIIEBOI TPYOKM B SKEHCKMIT TaMeTOGUT CBOOOAHbIE AHpa
TIOC/IEIHeT0 TPYIIMPYIOTCA BOKPYT €€ okoHuaHusa (puc. 4.2, 6, 8). Bce oHn
ABIAKTCA TNOTEHIMATbHbBIMHM KEHCKMMM raMeTaMu. Ms HhUIbH,CBOI‘;[ prﬁ-
K1 BMCBOGU}K,U,aBTCH CHCPMHI‘;I. Ka)i(noe H3 ero Anep CIMBaeTCcA C OJHUM
ns #Anep l"a.METO(bHTa, IOC/Ie 4Yero HaymHaeTcA KHETKOOﬁp&SUBaHHC. B pe-
3y/IbTaTe JIBOMHOTO OIJIOJIOTBOPEHs BOSHUKAIOT JIBE XKM3HECTIOCOOHBIE 311-
roTei (puc. 4.2, 2). Knetkoobpa3oBanue pacnpoCTpaHAETCS M HA COCEHUE
raniougHbIe ARpa. BosHuKaomye npy 9TOM KIeTKY OTINYAITCS OT JUIIIO-
MAHBIX 3UTOT. B OfVH JKeHCKMI raMeTopuT MOTYT IIPOHUKHYTH HECKOMBKO
NbIIBLEBBIX TPYOOK, CIENCTBUMEM Yero craHeT o0pasoBamme HECKONBKUX,
VIHOT/IA MHOTYIX 3apOJBILIeli, KOTOpble KOHKYPUPYIOT APYT ¢ APYroM. B xo-
HEYHOM CYéTe 3aBeplIaeT PasBuUTUE TONBKO OfMH u3 Hux. Ilo ognum pan-
HBIM 710, IO APYTUM — TIOC/IE OTbI/IEHNS, B )KEHCKOM raMeToduTe, HAUNHAS
C ero Xa/Ia3Horo KOHIja, POMCXOMSAT LUTOKMHE3bI, CONPOBOXKAAeMBbIe CIIVsI-

134

[na8a 4. SBoNOUUA PasMHOMKEHNA PACTEHNIA: HEPEWEHHbIE npobnembl

nvem sizep (puc. 4.2, 2). IIpy aToM 00pasyeTcs TKaHb, CA0KEHHASL KIETKaMM
pasHOll [UIOMFHOCTY. VIX CIMAHME HAMOMMHAET CHMAHME MONAPHBIX AACP
y IJBETKOBLIX PACTEHMIA, XOTs 1 HE MMEET CTO/Ib yTIOPSNI0ICHHOTO, KAK y TEX,
Xapakrepa. -

B cryuae ABOMHOIO OIIONOTBOPEHMs Y S(eNpbl, NMEIOILIEN apXerotii,
siipa CePMIUA CIMBAKTCA C AAPAMI AATEKICTKH 1 6pIOLIHOM KaHAMbLEe-
BOIT KTeTKM, HAaXOJ[ALMMUCA B OJJHOM, He NpeTepIeBlei UTOKMHESa KIET-
Ke. BO3HUKIIME MMIUIONTHBIE AAPA JIeATC MATOTUYECKH, 3 TPOU3BO/THbIE
STVIX Je/leHMit CTAHOBATCS APAMM HECKOMBKNUX 3UroT. V3 Hux dbopmupyor-
€A1 KOHKYPUpYIOLIie 3apOAbIIIN, 3aBepLIaeT PasBUTHE TONDKO OFH M3 HUX.

IIBeTKy OFHOMOKPOBHBIX Obl/it BBLIBEJIEHBI U3 cobpanust CTPOONIOB,
cxopHbIX co crpobunamu adenppi. Cobpanie e€ MMKPOCTPOOUNIOB COCTO-
VT M3 KOPOTKOI OCH, HECYIIEif CYNPOTUBHO PACIOIOXKEHHDIE JEIIYEBNTHbIE
Kpolone MMCThA ¢ CHAAUMMYU B MX Na3yXaX OfMHOYHLIMHU cTpobumamu
(puc. 4.3, a, 6; 4.4, a). OtrenbHbl MUKPOCTPOO BK/IKOYAET IIOKPOB M3 JIBYX
CPOCIIMXCH OCHOBAHMAMM YEUIYEBUIHBIX JIACTHEB, aHmepopop — KONMOHKY
C CUHIMMM HA e Bepxyuike 2—8 OObIMHO JBYIHE3HBIMU MUKPOCHHAH-
ruaMn. AHTEPOGOp MOXKeT GBITh PA3FBOEH WM PASMENEH A0 OCHOBAHMA.
HexoTopble aHHBIE CBMECTENBCTBYIOT O BOSMOXKHOCTH €0 TIPONCXOXK/E-
HUS B Pe3YNIBTaTe CPACTAHMS ABYX MUKPOCHIOPO(HMIIOB.

Puc. 4.3. Myxckue penpojilyKTUBHEIC Oprambl adenpst (a, 6), Kazyapuisl
(8-0) 1 KpaIMBHI IBYIOMHOI (e, ).

a — cobpanye MukpocTpobunos; 6 — MUKpOCTpOBIT; 8, € — COUBETHMA; 2 M~
OTje/IbHEIE HBETKHY; 0 — PasjBOeHHas ThITUHKA.

K/l — KPOIOMIHI MUCT, MKCT — MUKPOCTPOGMIL, T4 — TBIMIHKA, OKI| — TUCTOUEK
OKOMOLBETHNKA, [(I{B — TIPUIIBETHMEK, HK — MBUIHUKY, B — IOKPOB M3 Hemlye-
BUIHEIX TUCTDEB, ad) — anTepodop, CH — MUKPOCHHAHTHIA.
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Puc. 4.4. Cxema, wnmoctpupyiomas [CEBAAHTORYK) TEOPHI0 NPOMCXOKIEHUA

I[BETKA,
Muarpammbl: a — MyToBKH cOBpanus MUKPOCTPOBITOR athenipes; 6 — MYTOBKM CO-
© UBETHA KY3yapuHel (MOKa3aHO MEHBIIEE YUCTO YTEHOB MYTOBKH, 4eM Ha puc. 4.3, 8); 6,
2 — MYMKCKMX LBETKOB; d — MYTOBKH cOGPaHUS MeracTpoGuIOB; e-3 — KeHCKHUX IBeT-
KOR; 1t — 060€10/10r0 1BETKA.
0CT — OCh COBPAHUA MUKPOCTPOOHIOB, KT — KPOIOLIME TUCThS, OCL, — OCH couBse-
TWA, TH — TBIYUHKA, OT(B — OChb LBETKA, OKI] — JIMCTOYKH OKOMIOLBETHNKE, YT — YAy~
CTHK, 3B — 3aRA3k, /Il — JIENCCTOK, €34 — CEMEIATATOK B 3aBA3M (3) 1 B MeracTpoburne (J),

Omnpepnenénnoe cxoicTBo ¢ TOMBKO YTO PaccMOTPEHHBIMM COOPAHMAMI
MUKPOCTPOGUIOB [I€MOHCTPUPYIOT COLBETHSI KasyapMHOBBIX — CeMelt-
CTBA 1|BETKOBBIX PaCTEHMI, IIPE/ICTABNIEHHOTO [EPEBbAMM M KYCTAPHUKA-
MM, NPOMBPACTAIOWMMHM B CYOTPONMKAX 10KHOTO HOMYIIAPUS M TPOIMKAX.
ITpumeyaTensHo, YTO MX umeHucThIe IOGETN C MYTOBKaMM pelyLpOBaH-
HBIX /IMCThEeB BHEIlIHe HATIOMMHAKT nobern sdeapsr.

My>xckue 1BeTKy Ka3yapuHbl cOOPAHBI B TONOBYATHIE COLIBETHS, Tle CU-
BAT B TIasyxax /MCTheB (puc. 4.3, 8, 2 4.4, 6). Kaxk/blit LIBETOK MMeeT YeThI-
p€ IPUIBETHIKA ¥ COCTOUT U3 THIYMHKU C YeTHIPEXTHEINHDIM [bUIbHIKOM,
Teraunoynas HUTH HAa KOHIlE YacTo Gojiee UM MeHee pasjBoeHHas1, ¢ pas-
AIBOEHHBIM JKe TbIILHNKOM (puc. 4.3, 0). Takas ThIYMHKA CPaBHMMA C aHTe-
podopom adenpsl, Hecyum Ba ABYTHESTHBIX MUKPOCHHAHTHA,

[Tepexop oT coLBeTHs KasyapyiHBI K THIYMHOYHOMY LBETKY OJfHOITOKPOB-
HBIX IIPEATIONOKHUTELHO ObII CBA3aH € COKPAILIEHUEM Y1C/Ia MYTOBOK J10 Ofi-
HOW 1 pefyKIMeN npuuBeTHuKoB (puc. 4.4, 6, 6; 4.3, e, ). Takum obpasom,
OKOTONBETHNK I[BETKA COOTBETCTBYET KPYTY KPOIOIINX /IMCTHER COLBETHA.
Tonoxenue ThIYMHOK HanpoOTHUB JIMCTOUKOB OKONOLBETHMKA (puc. 4.3,
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4.4, 8) 0OBACHAETCA UX IPOUCXOXKIEHNEM U3 OTJEIbHBIX LIBETKOB, HAXOMs-
LIMXCA Y IPEKOBOit OpMBI B NasyXax KpOOIUX MUCTheB (puc. 4.4, 6).

B nanbHeliieM NpoOMCXOAMIO yBEMMYEHME YMC/IA THIUMHOK B 1{BETKe, Ha-
6miojiaemMoe y MHOTHX OJJHOTIOKPOBHBIX IIPY COXPAHEHMHM OOLIMX IPUHITMIIOB
ero crpoenns (puc. 4.4, 2). Ha cnefyroiem arane sBOJIIOLMN 9aCTh ThIYM-
HOK IIpeBpPaTHIACh B JIEMIECTKM. B pesynbrare MOABMINMCh MYXCKHE LBET-
KV C ZBOIHBIM OKOMOLBETHUKOM. HalleMCcTUKAMM B HEM CTal JIMCTOYKH
IPOCTOTO OKONMOLIBETHNUKA, IIPOM3OIIE/IIETO U3 KPOILIMX /IACTLEB.

Ananormusbii psji 6bUI OCTPOEH M [/ XKEHCKON PenpORYKTHBHOM
cepsr.

Cobpanye meractpoduios adepbl BKIIOYAeT KOPOTKYIO MA3YIIHYIO OCh,
HECYILYX0 HECKO/IbKO I1ap YENIYeBMJHBIX MMCTbEB M OOBIYHO OJMH, pexe,
2-3 meractpobuna (puc. 4.5, a). OEMHOYHDLE METACTPOOMT KaXKeTcs Bepxy-
IIEYHBIM, HO B JIEHCTBUTENBHOCTH CUIMT B ITa3yXe O/fHOTO M3 YelyeBU JHbIX /I~
crheB. MeracTpoOuil COCTOUT U3 OIHOTO CEME3a4aTKa, OKPY>KEHHOTO TONICThIM
VI MACHCTBIM MEIIKOOOpasHLIM OKPOBOM (pHC. 4.5, 6). [IoKpoB 3ak1afibiBaeTcs
B BuJie JIByX GYrOpKOB, KOTOpbIE IIOTTHOCTBIO CpacTaoTcs Kpasmu. OH cooTseT-
CIBYyeT 1HOKpOBY MUKpOCTpobua (pyc. 4.3, 6). JKeHcKye IBETKY KasyapuHbl 3a-
HUMAIOT [Ta3yIIHOE MONOYKeHMe U COOPaHBI B ToOBYAThIE colBeTus. Kaxbrit

Puc. 4.5, YKenckue penpofykTusHble oprais adenpsi (4, 6)
U KasyapuHsl (8).

a — cofipanue Meractpobunos, 6 — MPOJONbHBIA Cpes Mera-
crpolunia, 8 — JKeHCKHIA [BeTOK,

YU — YEYCBHJHBIC THCTEA; UH — MHTETryMeHT, Bh‘[THHYTbe:I
B MUKPOIWIAPHYIO TPYOKY; 1M — IIOKPOB MeracTpoGua; Hi| — Hy-
HEITYC; PI| — PBINbLIE; 3B — 3aBASh; MIIB — NPULBETHMK,
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1LiBETOK CHabXKEH JIByMst IpuiiBeTHIKamu (puc. 4.5, 8). Ero runerieit o6pasoban
JIBYMSl TUIOIONMCTUKAMIL 3aBA3b MepBOHAYAaNbHO JBYTHESIHAA, HO PasBUTHE
TIONTy4aeT TONBKO OfIHO THe3/0. Takoit IBeTOK MOT BOSHMKHYTDL Ha OCHOBE /IBYX
MeracTpoOMIOB ¢ MX KPOIoIyMM MUCTbAMM. CTEHKa €ro 3aBA3y rOMOIOTIYHA
Kporowemy 1ucty (puc. 4.4, 0-) mubo, 1o APYToit Bepcyu, TOKPOBY MEracTpo-
6una (puc. 4.5, 6). B meppom crydae MoKpoBs MeracTpobusa roMonornsupyeTcs
CO BTOPBIM MHTETYMEHTOM CeME3a4aTKa 1IBETKOBbIX.

O60enonblit LIBETOK BO3HUK KaK TepaTonornyeckas popMa My>»<CKOro 1BeT-
KA, B LIEHTPA/IBHOM YaCTH KOTOPOTrO PasBI/ICA NECTHK (IIPOCTOM KeHCKWiA 1Be-
TOK) (puc. 4.4, 2, 3, u). MopdoreHeTMyecky ero MosiBIEHUI0 CIIOCOOCTROBATIO
TO, YTO CAM MY>KCKOJI L[BETOK C(OPMMPOBAJICA B SBOJIFOINYI HAa OCHOBE COLIBE-
VA, T. €. cobpanus 1seTkos, Oboernonocts Gbuta nopiepkana orbopom. Taxue
I[BETKM NIPHB/IEKA/TN HACEKOMBIX-OIbUIMTENEN CBOMM BEHYMKOM U IIPOAYLIUPY-
€MOI1 TIBUTBIION, YTO CTOCOOCTBOBAIO NIEPEKPECTHOMY ONBIIEHIIO, JaBABIIEMY
matepuait Jyis 0r6opa, O1aronpusTCTBOBANO TOAB/ICHIIO HOBBIX (POPM.

Uspejka y adepipsr Berpeyuarotcs cobpanms cCTpoOMIOB, HeCylIne B CBO-
eil BEPXHeil YacTu Mera-, B HIDKHel — MUKpocTpobmbl. CxeMa Takoro co-

Puc. 4.6, CxeMbl, HAMIOCTPHPYIONIIE TPOUCXOMXKIEHNE I[BETKA CO-
T/IACHO TICEBAAHTOBO (4, 6) 1 3BaHTOBOI! (6, 2) TEOPHAM.

a — coGpanue ctpobunor; 6 — ofoemonniit cTpofum; 6, 2 — 1BETKU.

MKCT — MUKPOCTPOOMIL, Kl — KPOIOIME IMCThSA, €34 — CeMe3aya-
TOK, MI'CT — MEI‘aCTpO&HH, TH — TBIMHMHKA, 3B — 3aBfA3b, OKLl — OKONOL-
BETHMK, MI'CIT -— MEracropoduILI, MKC — MUKPOCIIOpOGM/, T — I0-
KPOBO/MCTHE,
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6panus CTPOOMIIOB MOXKET CITYXKUTDH XOPOIIei MTIOCTpalMei [CeBIaHTO-
BOIf TEOpYHM TIPOUCXOKEHNA LBeTKa (puc. 4.6, a, 6).

Cormacuo cmpobunapHoil, unu 3eanmosoti reopuu H. Ap6epa u [Dx. 1ap-
kuHa (0T rpey. ey — XOPOIIMIL, HACTOAIMI 1 anthos — 1IBETOK) LIBETOK BO3-
HIUK 113 060€Iooro cTpobuia ronoceMeHHoro pactenns (puc. 4.6, 6, 2). Ero
LIBETO/MOYKE TOMOIOTMYHO OCH CTPOOM/IA, THIMMHKY — MUKpOCopodumiam,
TNONONUCTURY — Meraciopodumnam. []seTok — ocobblit Tun cTpobuna,
aHmocmpoou.

O6oenonbie cTpoOWIBl, HE CBOMCTBEHHBIE TONOCEMEHHBIM, MMENUCH
y 6eHHETUTOBBIX — ME3030CKMUX PACTEHNMIT, BHEIIHE OYeHb ITOXOXUX Ha ca-
roBHMKORBHIE (puc. 4.7, a). B TunmaHoM cnydae cTpobun 6eHHETUTOBBIX 06-
fajian KOHMYECKOit 0chIo (puc. 4.7, 6, 6). B €€ HysKHelt 4acTu NPUKPENIsINCh
CTepu/IbHBIE IEPUCTHIE MM YelIyeBUIHbIE JIMCTbSA — NOKPOBONUCIMUKY, CO-
OTBETCTBYIOLIME OKOMOLBETHIKY. Bhllle CHfieM MyTOBKHM ITPOCTBIX M/IHA TIe-

Puc. 4.7. PenipofiyKTHBHBIC OpraHbl (eHHETUTOBBIX.

@ — BHEUIHWIT BUJ IUKafieOuNIen; 6-¢ — PEKOHCTPYKLN crpobunos (6, 8), Mukpo-
cnopoduuia (2) u cemsnoa (4, e): d — nonepeyHsIit Cpes, € — BUJ ¢ TTOBEPXHOCTH.

CTp — CTPOBHIL, ¢t — CeMANIOKe, IV — TOKPOBOTUCTUK, MKCI — MUKPOCTOPOGHILL,
MCH — MEXKCEMEHHAA YENIYA, C34 — CeMe3ayarok, MIl — MUKPOTHspHas TpybKa.
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PUCTBIX MUKPOCTIOPOGMIIIOB, IO KPalo MM Ha alaKCUaJIbHOM CTOPOHE KO-
TOPBIX Pacronaraauch CMHAHIMM MuUKpocrnopanrues (puc. 4.7, 2). Jlanee Ha
OTPE3Ke OCH, NONYINBIIEM Ha3BaHUe CeMANONHE, PaSMEIIATUCh BIIEPEMELLKY
CO CTEPUIBHBIMY MEXCEMEHHBIMY YeIyaMu ceMe3adaTku (puc. 4.7, 0).
WUrak, ceMesadaTkyl y STUX PacTeHMiI CUMeNM He Ha cropoduinax, a Ha
ocu crpobuma. Takum 06pa3oM, y 6€HHETUTOBBIX He OBIIO AMCTOBUIHEIX
MEeracrnopoguiIoR, B pesy/nbTaTe CKIaJbIBAHNA KOTOPBIX MOI/IM 61 BOSHMK-
HYTb KOH/IyIUIMKaTHbIE TIOROMMCTUKY. CyIecTByeT HECKONbKO BAPUAHTOB
peLIenys JanHoit npobiemst. [To oHOl 13 Bepcnit crpobun 6eHHEeTUTOBBIX
1 1BeTOK 6epyT HA4a/mo0 OT MPOAHTOCTPOOMIA, HA OCH KOTOPOTO CIMpasib-
HO PacIioaraoch HEOHpPeAeNEéHHOE YMCNIO MOKPOBOJIMCTUKOR, MUKPOCIIO-
podunnos, a TaKKe MEraciopoHIZIOB C IEKALMMY HA X KPasX ceMesa-
varkamu (puc. 4.8). Baknyio pomb B HaAbHEMIIEH SBOMIOLUMK CTPOGUIOB
CHIIPajIo HaCeKOMOOIbIeH e 06/1aJaBUIMX IPOAHTOCTPOOMIAMI PACTEHWIA.
O60oenonocts CTPOOUIOB CO3AANA YCAOBHA /IS IEPEKPECTHOTO ONbLIEHUS.
HacexoMBbIX, BepOATHO, IPMBJIEKa/a MbIb1IA, KOTOPYIO OHY MOIJIM MCIO/Ib-
30BaTh B KauecTse muiu. OTKPHITO JIeKall{e COYHbIE M TTUTATEbHBIE CeMe-
3aYaTKy TaKXKe MO/ MoefaTbca umu. OT6op moamepKuBan CTaHOBICHUE
PasIMYHBIX CMOCOOOB 3aIMUTHI CeMe3aYaTKOB. B LBeTKe OHM 3aluMILeHbI
CTEHKaMM IJIONOMMCTUKOB; B CTPO6UIIe 6eHHETUTOBBIX — MEKCEMEHHBIMMU
yernysiMu. Bepxyuku nocneHux 6pUmM paciMpens! ¥ CMBIKAINCh KPasMu
(puc. 4.7, 0). Breurse Takoe 06pasoBaHyie HAMOMMHANO LWINLIKY, MEXY de-
LIyAMM KOTOPOii TOpYanu BHITAHYTHIE B TPyOKy Mukponune (puc. 4.7, e).
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Puc. 4.8. TlpoarToctpobus.
MKC/I — MMKPOCHOPOGBUIIL, MICI — Meracnopoduui,
Il — [HOKPOBONUCTHK.
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IIpoanTocTpobubl He ObUIM OOHAPYKEHBI, UTO 3aCTABU/IO MCKATh JIPYToe
pewenye npobnemel. ITo muenmio C.B.MefieHa, MOABIEHMIO LIBETKA IIpeji-
IIECTBOBANIA CKAYKOOOpasHas mepecTpoiika MopdoreHesa crpobuna benne-
TMTOBBIX, 3aK/MIOYABIIASACA B COBMEILEHMM INPOrPaMM PasBUTHSA MYXCKOH
1 3KeHCKoI chep. Beipaxkanock 3T0 B TOM, 4TO B BEPXHEIT yacTi ocn cTpobuima
CTa/IM pPasBMBaTbhCA ﬂO}IDﬁHhIE MHKPUCHOPO(IJHIIH&M ANCThs, KOTOPbIE HEC/TN
HE MMKPOCIIOpaHriy, a cemesaqdarTku. BakHbiM MOMEHTOM 3/1eCb CTamno To,
YTO, 3aHAB MeCTa MUKPOCIIOPaHI'MEB, CEME3avaTK OKasa/lMCh Ha alaKChallb-
HOJI CTOPOHE CIOPO®I/IIOB. VIMEHHO TaM OHM HAXOAATCA HA IVIONOMMCTUKAX.
Cy1LecTBEHHBIM MOIIO OKA3aThCS ¥ TO, YTO MUKPOCTIOPODMIIBI MHOTHX GeH-
HETHTOBBIX BCTPEYAIOT TONMBKO B CHIOKEHHOM COCTOSIHMY. ITO MOIJIO CTaTh
BAXXHBIM IIATOM Ha ITyTH K BO3HMKHOBEHWIO KOHYIUIMKATHOTO IIOfO/IMCTHKA.
B ceor ouepepb, A. J1. TaxTampKAH NPEIIONMKNT, YTO BETOK BOSHUK B Pe3y/ib-
TaTe (PMKCALMY PAHHMX CTa[il pasBuTiA cTpobua. Kak 13BecTHO, IMCTORbIE
3a4aTEM 3HAYMTENBHOTO YU ITa paCTEHHﬁ HaxXo[gATCA B HaYaJie CROETr0 PasBnTusA
B CNIOMKEHHOM COCTOAHMHM. r[[aHHE].ﬁ cTagynda, KOTOPYH IMPOXOJau/an B CBOEM pas-
BUTHM Meracropoguuisl, 1 661a 3aMKCHPOBaHa B IIPOLIECCE IBOMIOMMN.

C mosunmit 3BaHTOBOM TEOPUM NPUMMTHBHDBIMM IIPUSHAHDLI KPYIIHDIC
oboenosbie LUBETKM, MMEKILINE )’AJIHHE‘HHOE OBCTOMOMKE, Ha KOTUPOM CITH -
Pa/IbHO PACIO/IaraeTCAd HEOHpe/ie/IEHHOE YMCIO IPYTUX /IEMEHTOB 1IBETKa,
B TOM 4MCIe He CPOCHIMXCA MEXTY coboli maononuctukos. M3 HbiHe JKu-
BYLIMX pacTeHuit Haubomee GMMU3KM K TAKOMY BapMAHTY CTPOEHNA LIBeTKa
MarHoO/NMEBbIE, TIOTUKOBbIE, KYBIIMHKOBBIE (puc. 4.9; oM. puc. 2.20).

Puc. 4.9. PenponyKTHBHBIE OPTAHBI MATHOMHU.
a, 6 — uperox (@) u ero guarpamma (6); 8 — rmof (MHOTOTUCTOBKA),
OKIJ--L- OKO/IOLBETHHMK, T4 — TBIYNHKY, I'l — TMHELEH, ITK — IMCTOBKA,
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N

Puc. 4.10. AHOMaNBHBI THHEIEH KUBOKOCTH,

TMorepetnbie cpeabi: @ — TUHENES; 6 — OTAEABHOLIO IAOJOIMCTHKS; 6, 2 — (ParMeH-
TOB TIOFOTMCTHKA,

€34 — CCMC3AYaTOK, TIT — MNBUIBLIEBOE I'HE310, I'H3 — THE30 3aBA3H, TI3H — TTRITE-
1eBBIe 3€PHA, 3 — anuiepma, (e — GubposHntit cnoll, MK — MIONOAMCTHIM, K —
IbITbHHK.

Otpeprath caMy BO3MOKHOCTb M3MEHEHMs MECTa 3a/IOKEHUS PENpo-
AYKTHBHBIX CTPYKTYD, MPUHMMAEMYIO 1 IICEBIAHTOBOI M 3BAHTOBON Te-
OpMAMY, HeNmb3sA. VIHOrga 9T0 IPOMCXOAUT ¥ Y HBIHE KMUBYIIMX PACTCHMIAL.
Tak, B yBeTke XMBOKOCTM OBUI OOHAPYKEH IVIOZONUCTUK, Ha BHYTpPEHHEI
CTOPOHE KOTOPOTO Pacioiarajauch ceMe3ayaTky, a Ha BHelIHell — TbIIbHUK
(puc. 4.10). He uCK/I0¥EHO, KOHEYHO, YTO B JAHHOM CIIy4Yae MMEET MeCTo
KOHI€HHMTalbHOE cpac’raume ThIMMHKM M IVIOOOJIWUCTHKA, HO I'MCTONIOrn4Ye-
CKMX CBMOETE/NBLCTE B 1101 hSY ATOrO HET. o

He menee mobonbiTHbI cryqay 00pasoBaHus B NBUILHUKAX JIAEITHBIX,
KaMHENMOMKOBLIX, CAHTA/IOBbLIX W 3JIaAKOR 3apOJBIIIEBBIX MEIIKOB pa3H0r0
THIIA, B ToM yicie Polygonum-runa. OHu MOTYT pasBMBAThCs, B YaCTHO-
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CTH, M3 MUKPOCTIOp. Boree TOro, psAj aBTOPOB 110/1araeT, YTO 3apO/blieBble
Menikyu 06najaioT HOPMAIbHOM SKEHCKOI ToTeHIuelt. B monpsy 3Toro npu-
BOJIMTCH CIIEYIOLee nabmopene, B kynsrype in-vitro, CoflepykaBiuei Takne
3apOJiblUIEBEIE MEIIKY ¥ IPOPACTAIONINE NbIIbLEBLIE 3EPHA, OTMEUEHO IpO-
HUKHOBEHNME B 3apOJIbILIEBbIE MEIIKN MBUIBLEBBIX TPYOOK M CIMAHME MO-
JSIPHBIX SAEP € AAPAMI CIEPMUEB. 3a HUM CNIEOBANO AeIeHNE BOSHUKILNX
ATep, KOTOpOe TPakTyeTcs kak obpasopanue Afep supocnepma. Ocranocn
HEBBISICHEHHBIM, 06pasyroTCs 1PU STOM SUIOTHL M/IM HET.

Bripoyem, oGHapy)KeHe OT/IeNIbHBIX TEpPaT, KOTOPbIE MOKHO MCTONKO-
BaTb B [I0/Ib3Y TOI WM JHOI KOHLETILMM, He OOBACHSET MaCCOBOTO Mpeot-
pasoBaHKs OPraHU3MOB B XOJi€ SBOJIIOLNM.

BhiCKasbIBaMUCh M APYrMe TUMIOTeShl OTHOCUTENBHO NPOUCXOXKIECHUS
[IBETKA ¥ I[BETKOBBIX pacTeHmir. O61enpuHsaTOif TEOPUH, OHAKO, TAK 1 He
NOABMIOCD. B 9acTHOCTH, JAHHBIE MO/IEKY/IAPHONM CHCTEMATHKY 3aCTaBU/IN
OTKa3aThCs OT OBITOBABIIEN yOEXKIEHHOCTH HaCTH UCC/IefOBaTENel B G-
>KaiflieM PoACTBe 06OOYKOCEMEHHBIX ¥ IBETKOBBIX PACTEHMI, IPOMCXOXK-
JIEHMH BTOPBIX OT MEPBHIX. YOEeXKIEHHOCTD OCHOBBIBA/IACH HA YK€ yloMmsi-
HYTHIX BbILE YePTaX CXOACTBA MEXAY HUMM. OHO, KAK OKa3anoCh, HOCUT
KOHBEPreHTHBI XapakTep. B caMbIx pasHbIX, B TOM YMC/IE HEPOJCTBCHHDBIX
TPYIIaX pacTeHu, 0GHAPYKUBAIOTCA CXOJHbIE UYEPTHI BBOMKLUN PENPO-
AYKTUBHBIX CTPYKTYP, YTO O3BOJIAET TOBOPUTD O €€ HAlIPaB/IeHHOM XapaK-
tepe. Emé opuu npumep. [lnayHoBupHbIe OUEHD PAHO OTAEIMIINCD B IBOTIO-
LMI OT OCTA/IbHBIX COCYAMUCTBIX PACTEHMI ), COOTBETCTBEHHO, HE CBA3AHMI
NMPAMBIM POJICTBOM C CEMEHHBIMM pacTenmamy. Bumecre ¢ aTuM y Lenoro
pAna MX NpejcTaBuTeneif, 06beANHEHHDIX MOJ| HASBAHNEM Lepidospermae,
BO3HMK/IO CTPYKTypHOe 06pasoBaHue, HashiBACMOE HEKOTOPBIMM ABTO-
pamm cemeHeM. PasBuTHe JKEHCKOTO ramerodura, OIIOAOTBOPEHNE, dop-
MUpOBaHME 3aPOABILA CHOPOodMTa NPOUCXOAMNO B HEM MOA 3aIUMTONH
CTEHKM METacriopaHIus M 06&pHyTOro BOKPYT Hero meracnopoduuia (cu.
puc. 1.24). Jlansoe o6pasoBaHne He rOMOIOTMYHO CEMEHJ) TOMOCEMEHHbIX
(Gymnospermae) ¥ IBETKOBbIX PaCTEHMIT (Angiospermae), HO MMeeT MHO-
ro obuero ¢ Hum. Ecin 6b1 He MOABUNMCH IPUBBIYHBIE HaM 1|BETKOBBIE, TO,
CKOpee BCEro, CBOVCTBEHHBIH MM KOMIVIEKC IIPM3HAKOB TaK WK MHa4e BO3-
HUK GBI V1 TIOMyYW/I PaclpocTpaHeHue B APYrovi TpyTime pacTeHui.

PaccMoTpeHHbIE TIPUMEPDI TTOKA3HIBAIOT, YTO K HACTOAIIEMY BPeMEHU
HAKOIUIEH OTPOMHBbIi1 (paKTHYECKMUIT MaTepHast, KacaniCcsa penponyKTUB-
HBIX OPraHOB PACTEHMUIT, HO €0 CUCTEMATU3ALMA W MHTCPIIPETALNS, B TOM
YyC/Ie IO K/IKYEBbIM BOTIPOCAM, JAZIEKHM OT 3aBEPILICHNA.
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/I0BOiA, BRINOHMBLIES TEXHUYECKYIO MO/IOTOBKY WIIIOCTpaluit 1 Habpas-
LIYI0 TEKCT pyKkonucu, corpyaunkam Cankr-Tlerep6yprekoro ynusepcure-
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manuepoi E. E., Canau 10. O, Turosoit I. E., Illamposy 1. ., SIxoBneBoit O. B.
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. W. Bailey & A.C.Sm. — 79

[lepOGeHHMK MBOUCTHBII, Lythrum sali-
caria L. — 69

Jikysrys Gesnuctusii, Calligonum aphyl-
lum (Pall.) Giirke — 95

INumopdorexa, Dimorphotheca Moench —
79, 103

Huoown, Dicon Lindl. — 38

Nounuk, Melilotus Hill — 93

lly6, Quercus L. — 75, 92, 94, 126,

— pupmKMHCKWi, Quercus  virginiana
Mill. — 126

— ropubiit, Q. gambelii Nutt. — 126

Jypman, Datura L. — 83

Ilymuna obbiknosennas, Origanum vul-
gare L. —70

Nous, Crcumis melo L. — 92

vitiensis

Epnecinoenapon, Ernestiodendron Flo-
rin — 41

Henpmenn, Panax ginseng C.A Mey. —
106

YKusokocts, Delphinium L, — 142

Kumonocry, Lonicera L. — 51

Hupsixa, Pinguicula L. — 78

3amust, Zamia L. — 33

3apasuxosbie, Orobanchaceae Vent. — 79

3pespuarka, Stellaria L. — 100

3pepoboiinsie, IHypericaceae Juss. — 50

3emnanuka, Fragaria L. — 85, 90

— necuas, Fragaria vesca L. — 119, 120

3naku, Poaceae Barnhart — 71, 72, 79, 80,
93,110, 123, 142

JonTuunsie, Apiaceae Lindl. — 69, 79, 90,
99

Vira nomxas, Salix fragilis 1.. — 122

WMpan-uait, Chamaenerion (Raf.) Raf ex
Holub — 98

Vpogste, Salicaceae Mirb. — 133

Wuoctiepmym aBcTpanuiickuit, Idiosper-
mum australiense (Diels) S. T. Blake —
79

UmGupnnie, Zingiberaceae Martinov — 80

Vipuc pasnouserusiit, Iris versicolor L. —
76

Kab6auok, Cucurbita pepo L. subsp. pepo —
92

KaGombosbie, Cabombaceae Rich. ex
A.Rich, — 131

Kasyapuna, Casuarina L. — 135, 136, 137

Kasyapunossie, Casuaringceae R.Br. —
133, 136,

Kaxrycosbie, Cactaceae Juss. — 61

Kanauxoa, Kalanchoe Adans. — 125

Kanukauryc, Calycanthus L. — 51

Kanuna oGwikiosennan, Viburnum opu-
lus L. — 68, 103

Kamuenomxopple, Saxifragaceae Juss., —
142

Kanycra  oropojnad, Brassica  olera-
ceaL.— 91

Kaprodenn, Solanum tuberosum L. — 121

Kicmuna obpikHoBenHan, Oxalis acetosel-
lal.—73,74

Knesep, Trifolium L. — 98

Kieuesuna o6nikHOBEHHAA, Ricinus com-
munis L. — 82, 107, 108

Knén, Acer L. — 87,91

Knénonnie, Aceraceae Juss. — 91

Kok-carms,  Taraxacum  kok-saghyz
L.E.Rodin — 75,76

Komnonna, Cannabis L. — 68

KoHcknit Kawras o6pIKIOBEHHbIH, Aescu-
lus hippocastanum L. — 70, 91

Koneeunnk ansnuiickwit, Hedysarum alpi-
num L. — 117
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Kouepbinuk, Athyrium Roth — 13

Kpamusa gsynomuas, Urlica dicica L. —
135

Kpoixosuuk, Ribes uva-crispa 1. — 91, 92

Krenonrepuc, Ctenopteris  Blume  ex
Kunze — 98

KyGbiuka xérras, Nuphar lutea (L.)
Smith — 82

Kyrmunka, Nymphaea L. — 49, 50

Kypumukopeie, Nymphaeaceae Salisb. —
131, 141

Kykypysa, Zea mays L. — 76

Kynonuenwie, Cunoniaceae R.Br. — 60

Kynaneuuna esponeitckan, Trollius euro-
paeus L. — 100

Kynena nexapcrsennasn, Polygonatum of-
ficinale All. — 101

NMabasnuk  obpiknosenusit, Filipendula
vulgaris Moench — 99

Jaxonocosnie, Phytolaccaceae R. Br. — 60

Naupsnn, Convallaria majalis L. — 101, 126

Jlatyk nocesHoii, Lactuca sativa L. — 75

HNewmnz, Corylus avellana L. — 92, 94

HNuropuym, Lygodium Sw. — 13

Jnneitusie, Liliaceae Juss. — 142

Jumus, Lilium L. — 83, 123

— senukonennas, Lilium superbum L. —
121

— KaHapcka#, L. canadense L. — 121

— noxuoturposas, L. pseudotigrinum
Carriére — 123

—  Muwo, L. michauxii Poir. — 121

— turposas, L. tigrinum Ker Gawl. — 123

TNumon, Citrus x limon (L.) Osbeck — 92

Jumonnux, Schisandra Michx. — 89, 90

— Kutatickuit, Schisandra  chinensis
(Turcz.) Baill. — 106

Jumonnuxossie, Schisandraceae Blume —
131

Jya, Tilia L. — 70, 94

Nucteenunma, Larix Mill. — 42

Honyx, Arctium L. — 94

Jopanrosbie, Loranthaceae Juss. — 61

Horoc, Nelumbo Adans. — 106
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Nyw, Allium L. — 83, 124, 127

— penvarsiit, Allium cepa L. — 109, 110,
121

Jibusnka, Linaria Mill, — 120

JhioTuk epkuit, Ranunculus acris 1. — 89,

— uonsyynit, R, repens L. — 119, 120

— apoeuthiit, R, sceleratus L. — 125

Jlwtukorsie, Ranunculaceae Juss, — 59,
79,100, 118, 120, 141

Jlouepna  xmenepas, Medicago lupuli-
na L, — 93

Marnonueeste, Magnoliaceae Juss. — 51,
59,60, 141

Marwonus, Magnolia 1.. — 55, 141

Mak, Papaver L. — 86, 91, 95

Maxosbsie, Papaveraceae Juss. — 50

Manuua, Rubus idaeus L. — 89

Manbsosbie, Malvaceae Juss. — 55

Maugapun, Citrus reticulata Blanco — 92

Mamkerka, Alchemilla L. — 83

— cBepkaiomasn, Alchemilla  micans
Buser — 60

Mapcunccenie, Marsileaceae Mirb, — 13

Mapbaunuk, Melampyrum 1. — 94

Muxpouynkac KpacMBOKpPOHHbI, Micro-
cycas calocoma (Miq.) A.DC. — 33

Muppuc nymncras, Myrrhis odorata (1..)
Scop. — 91

Moxoxepensuux, Juniperus L. — 45

— 0OBIKHOBEHHBII, Juniperus  commu-
nis L. — 45

Marnuk, Poa L. — 83

— anbnuiickuit, Poa alpina 1. — 123

— nykopu4Hbii, Poa bulbosa L. — 123

Heporpora, Impatiens L. — 95, 96

Hesabymka, Myosotis L. — 100

Hunanuunk o6sikHoBeHHbI, Leucarnthemum
vulgare Lam. — 103

Humdeitnsie, Nymphaeaceae Salisb. — 80

O06onoukoceMeHHble, WM [HeToBbIE,
Gnetopsida — 130, 133, 143
Ogéc, Avena L. — 96

———

Ykazamenb Ha3eaHut pacmenu

Oscior, Avena fatua 1. — 96

Oscanuna, Festuca L. — 127

— xupopomamas, Festuca vivipara (L.)
Sm., — 123

Opuoponeubie, Liliopsida, wmn Mono-
cotyledones — 55, 78, 79, 80, 110, 121

Opnonserka  ofnikHosenuas, Moneses
uniflora (L.) A.Gray — 78

Opysanunk, Taraxacum F.H, Wigg. — 83,
95, 98

Onbxa, Alnus Mill, — 83

— cepa, Alnus incana (1..) Moench — 120

Opxujunie, Orchidaceae Juss. — 61, 79, 81,
82

Qcuna, Populus tremula L. — 120, 126

— kaHaynckad, P tremuloides Michx. — 126

Ocoxa, Carex L. — 85, 96

— BapyTas, Carex physodes M. Bieb. — 85

Ocokossle, Cyperaceae Juss, — 71

QOcor, Sonchus L. — 120

Ilanpanyc Kposenbhbii, Pandanus tecto-
rius Parkinson — 93, 94

ITanoporHukoBuHble, Polypodiophyta —
3,5,8-10, 13-15, 17, 18, 20-23, 27, 36,
114,124, 128

Tacnén, Solanum L. — 63, 64, 83

[lacTywbs cymxa, Capsella bursa-pastoris
(L.) Medik. — 77, 101

Tlenepomus Bonocucras, Peperomia pilosa
Ruiz & Pav. — 77

Ilepsousernsie, Primulaceae Batsch ex
Borkh. — 60, 79

Ilepuessie, Piperaceae Giseke — 80

[Tnsema, Tanacetum L. — 116

Iusounsn, Pisonia L. — 94

ITuon, Paeonia L. — 48, 49, 57

TIuounoswie, Paeoniaceae Raf, — 59, 77

ITuxra, Abies Mill. — 134

[aarusoma menkonucritas, Platyzoma mi-
crophyllum R.Br. — 23

Inayn, Lycopodium L. — 10, 11, 13, 18,
20-22

— Gynaporupiuniit, Lycopodium  clava-
tum L. — 22

— sanusaemstit, L. inundatum L. (Lycopo-
diella inundata (L.) Holub) — 19

— nomuKuuit, L. cernuum L. — 9

— cnmocHyThil, L. complanatum (Dipha-
siastrum complanatum (L.) Holub) —
17,21

Ilnaynosunuste, Lycopodiophyta — 3, 5,
13, 29, 30, 143

ITmow, Hedera L. — 101

Topokapn, Podocarpus LHér, ex Pers. — 39

— ropukuit, Podocarpus amarus Blume —
45

Tloptoxapriossie, Podocarpaceae Endl, — 45

Togopoxuuk, Plantage L. — 98

ITonconueunyuk, Helianthus L. — 92

ITopnwensuuk oObiKHOBEHHDLIA, Monotropa
hypopitys L. — 78

TokpeiTocemennnie, Magnoliophyta, nu
Angiospermae — 3, 31, 45, 53, 54, 60,
77,79, 80, 104, 113, 114, 127, 130, 131,
134,143

Honyniukossie, Isoétales Prantl — 13

Honbiub, Artemisia L, — 116

[Ipoco, Panicum L. — 96

Tcerpoteyra, Pseudotsuga Carriére — 42

[cunor, Psilotum Sw. — 9, 10

— rometit,  Psiloturn  nudum (L))
P. Beauv. — 17

Icunorosupnsie, Psilotophyta — 3, 5,10, 18

Trepuc, Pteris L. — 22

llyTopusn kanaGpuitckas, Putoria calabrica
DC.—65

Tlwenuua, Triticum L. — 78, 82

Pesena, Reseda L. — 75

Pusodopa, Rhizophora L. — 104, 105

Pyueruiunie, Rhyniophyta — 3,10, 11, 12

Prinontepuc WnToBuanbIi, Ripidapteris
peltata Schott. — 14, 19

Poronucruuk, Ceratophyllum L. — 72

Poxkkosoe pepeso, Ceratonia siliqua 1. —
88

Po3sa, Rosa L. — 50

Posorisernsie, Rosaceae Juss. — 90, 100

Pabua, Sorbus 1. — 99

v
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Pabunnuk pabunonuctustit, Sorbaria sor-
bifolia (L.) A.Braun — 99
Packa, Lemna L. — 126

Caroenuk, Cycas L. — 33, 34

— TNOHMKAIOLIMI, Cycas
Thunb. — 33

Carosuukonsle, Cycadophyta Bessey —
32-37

Canppunnessle, Salviniaceae Martinov —
13

Canppunua, Salvinia Ség. — 27

— mnasawougan, Salvinia natans  (L.)
All. — 27,28

Canrunapus, Sanguinaria L. — 50

Canranosnie, Santalaceae R.Br. — 61, 142

CaxapHbplil TPOCTHMK OOBIKHOBEHHBIH,
Saccharum officinarum L. — 75

Crékna, Beta L. — 82

Cenmununuk, Trientalis L. — 121

Cenarunenna, Selaginella . Beauv. — 24, 25

— Kpayca, Selaginella kraussiana (Kunze)
A.Braun — 24, 25, 26

— cemarosupHan, S selaginoides (L)
P.Beauv. ex Mart. & Schrank — 24

Cenarunennosnie, Selaginellaceae Willk, —
13

Cennonus, Saintpaulia H. Wendl. — 115

Cepapeinna, Ornithopus L. — 87

Cutnukossie, Juncacese Juss, — 71

Ckepna  Bonocosupinas, Crepis  capil-
laris (1.) Wallr. — 76

Cnusa, Prunus L. — 86, 90

Cnokunongerunie, Asteraceae Bercht. &
J. Presl — 61, 97

Cmonépka suipdaras, Silene dichotoma
Ehrh. — 68

Cmopopuna, Ribes L. — 91

— uépuas, Ribes nigrum L. — 86, 92, 119

Cubirh, Aegopodium podagraria L. — 126

Cokupxa noncsas, Consolida  regalis
Gray — 89

Copro, Sorghum Moench — 75

Cocua, Pinus L. — 39-44

— obwikHoBenuan, Pinus silvestris L. —
39,42

revoluta
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Codopa amonckan, Styphnolobium japoni-
cum (L.) Schott — 88

Criupess  mponuctuan, Spiraea salicifo-
lial. —99

Crpaycuuk 00ObIKHOBeHHbII,  Matteuccia
struthiopteris (L) Tod. — 11

Cycax, Butomus 1. — 100

Cywennua, Gnaphalium L. — 95

Cxuses manenvkas, Schizaea pusilla
Pursh — 19

Tepecken, Krascheninnikovia Gueldenst. —
116

"Tupconrepuc, Thyrsopteris Kunze — 9

Toncrankoseie, Crassulaceae J. St.-Hil, — 60

Tomar, Lycopersicum Mill, — 92

Torons, Populus L. — 71, 98, 104

— Oenbiit, Populus alba L. — 120

— aépupiit, P nigra L. — 120

Tpuxomanec, Trichomanes L. — 21, 128

— nmByryOniit, Trichomanes bilabiatum
Nees & Blume — 19

Tpoxonennpon, Trochodendron Sicbold &
Zucc. — 50

Tyst, Thuja L. — 134

Teiksa, Cucurbita L. — 92

TeikBennnte, Cucurbitaceae Juss, — 81

Tionenan, Tulipa L. — 121, 122, 123

Vixosunx obbikionennniit, Ophioglossum
vulgatum L. — 11,17

Yokosuukossie, Ophioglossaceae Marti-
nov— 13,18

Macone MuoronseTkosas, Phaseolus mul-
tiflorus Willd. — 108

Dunanxa, Viola 1. — 73, 74, 94

— nonesan, Viola arvensis Murray — 95

DneGojyuym, Phlebodium (R.Br.) ].Sm. —
128

Xpoitnbie, Pinophyla — 39, 41, 42, 43, 44

Xsouy, Equisetum L. — 6, 10, 11, 18, 20, 23

— Oonboi, Equisetum telmateia
Ehrh, — 19

Xsomesujuste, Equisetophyta D. H. Scotl —
35

iy

Ykazamesnb Ha36anul pacmenul

Xnebuoe mepero, Artocarpus altilis (Par-
kinson) Fosberg — 94,
Xoxnarka, Corydalis DC, — 94

Iuares, Cyathea Sm, — 9,13

Wupranryc ortraunyrteit, Cyrtanthus al-
tenuatus R. A. Dyer — 79

Linrpyc, Citrus L. — 84

Uurpycorsre, Citrinae Engl. — 92

Yaitnoe fiepeBo, Thea sinensis L. — 48
Yepnokopern, Cynoglossum L, — 91
Unuwa, Lathyrus L. — 89

Yucroren, Chelidonium L. — 95

YUuctak, Ficaria Guett. — 124

— BeceHHuit, Ficaria verna Huds, — 123

IMandeii, Salvia L. — 70,71

— knelkuit, Salvia glutinosa L. — 71

lnemuug Gaitkannckuit, Scutellaria bai-
calensis Georgi — 117

Ilerunnuk cusblil, Setaria glauca (1.)
P.Beauv. — 96

Ilutopiuk, Dryopteris Adans. — 8,9, 13

— wmyxckoit, Dryopteris filix-mas (L.)
Schott — 8,10, 15, 19

Ulyuka anvmuiickas, Deschampsia alpi-
na (L.) Roem. Et Schult. — 123

Osnomatus nasposan, Eupomatia lauring
R.Br. — 82

OneyTepokokk, Eleutherococcus Maxim. —
101

Anopen, Elodea Michx. — 72, 126

Sunedanaproc, Encephalartos Lehm. —
33,36

— nouepeyHO-KWABHbIA, Encephalartos
transvenosus Stapf & Burtt Davy — 33

Dbenpa, Ephedra L. — 133-138

Scrpebunxa, Hieracium L. — 83

Arpeimnuk, Orchis L. — 83

SlumcHp  aBypajueit, Hordeum  disti-
chon L. — 75



MPEAMETHbIV YKASATESb¥

Aproramusn 67, 72-74
Aproxopus 96

AJIBCHTHMBHASA SMOPHOHNA, CM, ATOMUKCHUC
Annoramua 67, 74

Amdumukcuc 82-84
Aupponmsums 68

Aunpporneit 50-54

Anemotmnun 36, 37, 42, 71
Anemoxopua 94, 95

Anrena 98, 99

AHTepuIManbHbIi rpebens 17, 18
Antepunmit 14-22, 25, 28
Anrepunmoren 23
Anrepupmodop 16, 20
Anrepodop 135

AuTtumonn! 64, 65, 131, 132
Anrommit 103

Awnrocrpobun 139
AnTtponoxopus 96

Aneprypa 8, 14, 25, 55, 75
Anommkcuc 83, 84, 130, 131
—ajiseHTHRHAA IMOpyoHNs 83, 84
— Heperynspubli 83, 84

— perynapiibiit 83, 84

Apwmony 62, 63,77, 81

Apunnyc 62, 63,77, 81, 91,92

— JIOYKHDII, CM, 3pHIUION]L
ApxeroumanbHan nmogymka 14, 18, 19
Apxeronmii 14

— rojioceMeHnbIx 35-38, 42, 43

— IIOKphITOCeMeHHBIX 130-132

-— CIIOPOBbIX PACTCHUI

“— — PABHOCTIOPOBBIX 14-22

— — pasHocnoposhix 26, 28, 29
Apxeronnodop 16, 19, 20
Apxecriopuii 5, 39

Banaucroxopus 95
Bopospga 13, 25,55
bpakren 101

Bererarupioe pasmHmxenme 115, 116-
129

— HeCITeHaIM3npoBantoe 126

— cnenuanusuposannoe 126, 128

Benuuk 47, 49, 50, 85

BCTPOOH!:[HCHHC, CM. aHt:MU(bHJIHR

Bu BUIIAPUA, CM. JKUBOPOMIETME

Bospymnsie mewxu 40, 42

Bospacrubie cocroanus 104, 106-111

Beisoaxossie nouxn 122-124, 127

Tameranrui 14-16, 113

Tameranruodop 16

lamertodmr 3, 4

— APEBHEMLUNX COCYAUCTBIX 16

— CEMEHHPBIX pacTenuit 32, 54

== TOJIOCCMCHHDBIX

— — — JKEHCKMIA 35, 36, 41-43, 131

——— MYycKoit 33, 34, 39, 40, 54

— — — obonoukocemMenHbIx 130, 133, 134

— — [OKPbITOCEMCHHBIX

— — — JKEHCKMIM, CM. 3apOXBILEBBII Me-
HIOK

— — — MYKCKOH 46, 51, 53, 54

~— CIIOPOBbIX pacTenmii

— — PABHOCIOPORBIX 14

— — — HaseMHblit 18-22

— — —mnogseMusli 17, 18, 21

— — PasHOCnopoRkx 25-30

— — — KeHCKuI 25-30, 143

— — — MY¥CKoi1 25, 28, 30

laycropua 21, 26, 37, 65, 78-81, 106, 131

Testrenoramms 67

Temma 128

lerepoxapnua 97, 103

Terepocnopus (rerepocnopsr) 13, 24

Terepoctunus 69

Terepodummsa 46, 48

Tuppodmnus 71, 72

uppoxopusn 96

* JKMpHBIM WIPUGTOM YKasaHB! HOMEPA CTPAHMII, HA KOTOPBIX JAHBI OMpPeHe/ieHs TepMu-
HOB M/IH PACKPBITO MX COMIEPHAHME, KyPCHBOM — HOMEDA CTPANUI| C MIUIIOCTPALMAMMU.
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[Mpedmemuoill yKAIamesh

Tunenest 56-60, 85, 114
— anoKapnuelii 56, 59
— NU3uKapnHbii 60

— TapaKaprHblit 60

— CHHKApIIHbIi 59

— IIeHOKAPIHBI 56
Tusopuanusa 68
ImnanTuii 60, 61
Tunokoruie 107, 108, 111
TonocemMAHHOCTD 44
Tomeosuc 50

Huacndpo 30, 44, 94-96, 122, 126
Huccemunanmsa 94, 95,113
Jluxoramusa 68, 72

YKusopokpenue 104, 105, 124-126
AuaHenuniit uuka 3, 4

3assash 47, 56-61, 85, 86, 113, 114, 138

— BepxHan 61

— HIKHAA 61

—nonyHuKHAR 61

3apopblin

— CEMEITHBIX pacTeHuii 32

— —rosioceMeHHbIx 38, 39, 43, 44

— — —oGonoykoceMenneix 134, 135

— — NOKpBITOCEMEHHBIX 77-83, 106, 133

— CITOPOBBIX PacTeHuit

— — paBHOCTIOPOBBIX 21, 22

— — pasnocnoposbix 26, 27, 29, 30

3apoppiesniit Memok 47, 63, 64, 83, 142,
143

— roMonorusanus vacrei 131, 132

—TUnb! 66, 67

— — Ocnothera-tun 131-133

— — Polygonum-Tun (HopMaibHblit TUIT)
63-65

— — Gucnopuueckuit 66, 67

— — MOHOCTOpuYeckuii 66, 67

— — TeTpAacnopuvecKnii 67

3apocToK, cM. ramMeToduT

3urota 4, 21, 38, 76, 104, 134, 135

Jona

—acyupuarian 58

— poso0HOBACHNKs 101-103
— oboramennsa 102

— TIuKaTHan 58
—TtopMozkenna 102
3ooxopua 94

Usocnopus (usocnopsl) 13

Wupysnit 9, 10, 27-29

Murerymenr 31, 32, 138

— roJIoCCMCHHEBIX 34, 35, 38, 42, 43, 45
— MOKPBITOCEMCHHBIX 62, 63, 81
WMurtuna 42, 54

Kamepa

— apxerouuansuas 35, 36

— MbiNbleBad 35-37

Kanrapodumus 36

Kapnenna, cM. NIOAO/IUCTHK

Kapnodop 90, 91

Kaynexc 116, 117

Kneitcroramusa 73, 74

Knetkn

— anTepuauanbHan 33, 39, 40, 54

— apxecnopuansuas 36, 41, 52, 63, 83

—OplolHan Kananbuesas 14, 15, 36, 42,
132, 134,135

—reneparusHan 33, 34, 37, 39, 40, 43, 53,
54

— kamenucroie 38, 86

— KNETKa-raycTopui, cM. cudonorennas

— K/IeTKa-HOXKKa 34, 37, 40, 43, 54

— MartepuIcKasn Meracnop 36, 41, 63, 66,
67

— — MUKpoOCHop 53

——ciop 5

- onepkyisipHaa 15, 20

— napMeTanbHan 52, 63

— IPOTA/IIMANbHASA (BeretaTusnan) 25,
28, 33, 34, 39, 40, 54

— upibIeBoi TPy6Km, oM. cudoHoreinan

— pusoujiansyan 28

— cudponorennasn 33-35, 37-40, 53, 54

— crepmarorchnas 14, 15, 25, 28, 34, 37,
40, 43, 54

—cnoporennan 11, 39, 52, 53
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— CTEeHKM anTepuaua 25, 28

—eHOUMTHAA 26, 28, 29, 35, 38, 41, 43,
64, 67, 80, 134

—IeHTpansHas 64, 65, 76, 131-133

— ieiKkoBble 38, 42, 131, 132

— meKoBas Kamanaelesas 14, 15, 36

Knon 126, 127

KityOeHER, CM. BLIBOJIKOBBIC TIOMKH

KnyGens 120, 121, 126

Koneonmni 80, 110

Koneopusa 78, 80

Konp1io MexaHMYecKuX KNeTok §

Kopresas weiika 107

Kopuepumie 116-119, 126

Kopuenoit otnpsick 119, 120, 126

Koppenauuu 55, 82, 107, 111-113, 116

Kposenska, cm, apunnyc

Kpwino 18, 19, 42, 44, 91, 95

Kcenoramus 67,72

Jlenrocnopanruit 5, 6
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PA3MHOXEHUE
PACTEHUM
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HHEA

BOTAHWKA

”,,.Kaaa.noce., Henpeogonumasn 6es-
AHa, nopoBHas nponactu, oTaenss-
Wel No3BOHOYHLIX OT BECrO3BOHOY-
HbIX, OTAENAeT ARHOGpPaYHLIe, WM
UBETKOEBLIE PACTEHWH, OT TalHOGpay-
Helx, wnu pacreHuin 6e3 ugeTka...
HyxHo 6bin0 BO 4TO OBl TO HWM cTano
HANTK Y TARHOBPAYHLIX TBIMMHKMA 1
NecTukn ¢ cemezavatkamu... [he xe
BCE 3TO HAWTW B UBETKE MIOTUKA: BCE
3TW MMKPOCNOPLI, aHTepuaunK, aHTe-
PO30MAOBI, KEHCKWE MPOTANMKY WK
apxeroHnmn?

facron borHee, 1909

Ha nepeoit ctopoHe obnoxku — Bpug-
wer Maii. MNensavk raynsrepun, 2009, Ha
HEeTBEPTON cTopoHe obnoxkm — Epuaxer
Mai. MeineHWE CMOpOaKMHEL. 2009

Mk HACTOSALEMY BpEMEHU HaKO-
TUIEH OMPOMHBIA BaKTUHECKMA MaTe-
puran, KacawiUAca PENPORYKTNBHEIX
OpPraHoe pacTeHwid, HO ero cucie-
MaTM3auWs 1 MHTEPNPeTaUMs, B TAM
4ucne no KIoYesLIM BOMpOcaM, ha-
NeKku OT 2aeepluenud [c. 143].

33, yuebruk OT/IN4EET HE TONbKO Y4E1-
KOB U3noxeHwe QakTtnyeckoro marte-
puvana o cnocobax pasMHOXEHUs, oG-
HOBHbBIX TEHAEHLIMAX 1 MHOrooBpasmm -
NyTeid ero 9BONIUUN Y PACTEHUIA, HO *
1 YBNEKaTeNLHLINA 3KCKYPC B MUD Avc-
KYCCUM OTHOCMTEANLHO NPUPOOBI MX
PENPOAYKTUBHLIX CTPYKTYP.

lpogeccop H. 1. Butioukuii,
criery




