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YACTD 11
CEMEHHDBIE PACTEHUA

I'JTABA 4

HU3IIUE SPERMATOPHYTA — HU3IIUE
CEMEHHDBIE PACTEHUA

Otnen (Divisio) Spermatophyta BO3HHK, ITO-BHINMOMY, OT TPUMEPO(MUTOB He
nmosaHee pybexka HUXKHEro U CpeIHero AeBOHa U CYIIECTBYET MO HACTOsIIee BpeMms,
XOTS OYEHb MHOTHE ero IMpeAcTaBUTeNU BeIMepau. B 3Tolt miaBe maHa oblmas xa-
paKTepUCTHUKA OTAeNa CEMEHHBIX PACTCHUN U PACCMOTPEHBl BCe UX KIIACChl, KpOMe
CaMOr0 3BOJIOIIMOHHO TMPOABUHYTOTO Kiacca — ITOKPBITOCEMEHHBIE, KOTOPOMY
MOCBSIIEHA TII. 5.

CaMble TPUMUTHUBHBIC TIPEACTABUTEIN 3TOTO TAKCOHA, BOMPEKU Ha3BaHUIO, HE
UMETN CeMSH U Mo 00Iei opraHu3aluy ObLTH TUITMYHO CITOPOBBIMU PACTEHUSMMU.
bonee Toro, oHHU ellle naxe He UMeIU MOoOeroBoil opraHu3saiuu. [lepBoHavaibHas
JNUBEPreHIusa OyayIux CeMEeHHBIX pacTeHUN M MAOPOTHUKOBUAHBIX 3aTparuBajia
He PeMpPOAYKTUBHYIO OUOIOTUIO, a HCU3HeHHble hopmbl. B oTIMUME OT COBPEMEHHBIX
UM CIIOPOBBIX PAacTeHUU ApeBHEHINNE CeMeHHbIe PacTeHUs MPUOOpeIn MOIITHOE
BTOPUYHOE YTOJIIIEHHUE MOCPEACTBOM KaMOus, Ha OCHOBE KOTOPOIO YK€ B HHU3aX
CpelHero AeBOHAa OHU BRIPAbOTaIH XU3HEeHHYI0 ¢hopMy Aepena (cM. puc. 160, A, 1,
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Puc. 157. Spermatophyta:

A — IasyllHoe BETBIEHHE CpelHeKapOoHoBOre Microspermdpteris aphyllum, B — cXeMa IIOJIHCTEIHI

ctebnst Archaedpteris sp.; B — cxeMa 3BCTeINbI CTe6IST CEMEHHBIX pacTeHuit: [ — cTebeb MaTepHHCKOTO

mobera; 2 — paxuc Baiium; 3 — crebens masynrHoro mobera; 4 — IMydJoK JWCTOBOTO cliena; 5 — cTebneBoi
myJok (Mepucrena Ha b)



Puc. 158. Spermatophyta. Cxema cTpoeHHsI 3K30CIOPHSI:
1 — TpaHyNSIpHBIN cNo; 2 — NaMeJJIATHBIN CIOH

162, A) 1 cdhopMUpOBATH HACTOSMIIHIE Jeca, B MOAIeC-
K€ KOTOPHIX OOMTATH IUIAYHOBHIOHEBIC, TPUMEPOPUTEI
1 GOPMUPOBATHCH MAITOPOTHUKH.

HepeBbs B TaKHX Jecax ellle UMeH TpeXMepHO pac-
MMOJTOXEeHHBIC BETBU WU IUTOCKOBETKI BMECTO JTUCTh-
eB (cM. puc. 160; 161, A— I, 4, K), u muims B Bepx-
HeM IeBOHE Y HUX MOABWINCH JTUCTHS MAMOPOTHUKOBOTO TUMA (cM. puc. 162, B, I)
(cremyeT HAITOMHUTD, YTO CaMU MAMOPOTHUKY IIPpUOOpe T THITMYHEIC Balill 3HAYN-
TeIbHO MO3MHee — B HIDKHeM KapboHe ). THUII BEeTBIEHUSA CaMBIX APEBHUX CeMeH-
HBIX pacTeHWM HEeM3BECTeH, HO YK€ V BepXHeIeBOHCKUX (HOPM YCTAaHOBWIOCH TH-
MMIHOE TA3YITHOe BeTBaeHUe (puc. 157, A). Y Hanbonaee IpUMUTHUBHEIX IIpencTa-
BUTeNei B ¢TebIsIX ObLIA TIpoTocTena (cM. puc. 161, £— 3, JI— H) uiu momncTena
(puc. 157, b), HO yXe ¢ pyOexa AeBoHA 1 KapOOHa ML CeMEHHEIX pacTeHUI cTana
XapakTepHa 3BcTena (puc. 157, B), v pana ¢popM cuiIbHO mpeobpa3oBaHHAaL.

Bce Spermatophyta — pacTeHna »pcmopaHrmatHele. C caMoro Hadaia CyIie-
CTBOBAHW M3BECTHBIX CEMEHHBIX PACTCHUM OHM MUMEIN CHeIINPUISCKYIO CTPYKTY-
PY 2K30CIOpHA ¢ HApYXHBIM TPaHYISIPHBEIM U BHYTPEHHUM JTaMELTITHBIM CIOAMMI
(puc. 158)'.

4.1. SUBDIVISIO PROGYMNOSPERMAE —
HOJOTAEJ ITPAT'OJIOCEMEHHBIE

[MomoTaen BKIMOYaeT BEIMEPIINE PAacTeHUS, CYIISCTBOBABIINE ¢ PyOeska HIDKHETO
U CpPeNHEro AeBOHA MO MmepMb’. B mpemenrax TakcoHa (hOpMUPOBAIUCH MOOErOBas
OpraHM3allg 1 TeTepOCIIoprs, HO ceMeHa Y MPparoloceMeHHBIX TaK U He BOSHUKIIN.

4.1.1. Classis Progymnospermopsida — Kjiacc mparojioceMeHHbIe

[IpencraBuTenn Kimacca JOJITOE BpeMA OBLTM M3BECTHHI IO PAa3HOM CTETeHM CO-
XPaHHOCTH, U30IUPOBAHHBIM CTBOJAM, CTePMILHEIM U CITOPOHOCHBIM BETBSM, KO-
TOpBIe CUMTANN OCTATKAMU PACTeHWN M3 pa3HBIX OTnenaoB. [lo BHeMTHeMY OOGINKY
BeTBEM WX OTHOCHIM K OpTaHaAM CaMBIX NPUMUTHBHBEIX <«II€PBOMAIIOPOTHUKOB»
(Primofilices), a cTBOIE ¢ COXpaHUBIIEHCI MOITHOM BTOPHYHOM KCIUIEMOM (puc.
159) nmpunuceIBaIn rOJO0CEeMEHHBIM PACTEHUSAM, POJCTBEHHBIM COBPEMEHHBIM apay-
KapusaM. JIumb K 1960-M IT. cTano 0KOHYATEAEHO JCHO, YTO IPUMUTUBHEIC «I1AIT0-

' B xofle mocienyionieil SBOMIONUH CTPYKTYPA OGOJIOYKH MHUKPOCIIOpP BUIOM3MEHSIACh M Y Psjia
TpeicTaBuTeNell Mprobpena oYeHb CIOKHYI0 BHYTPEHHIOW CTPYKTYPY M CKYNBITYPY MOBEPXHOCTH.

2 He MCKIIIOUEHO, YTO OHM ITIPOAOIIKAIOT CYINecTBOBaTh B Buae Ophioglossopsida, TpamuimuoHHO
paccMaTpUBaeMBIX CPeH MATTOPOTHHUKOB.
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Puc. 159. Progymnospermae. CTpoeHIE BTOPUIHON KCHUITEMBI:

A, B, I, E, K — sropuaHas xcunema Callixylon newberryi: (A — paguanbHBINA cpe3; B — TaHTEeHIH-

AJILHBIHM Cpe3 ¢ MHOTOPSUTHBIMH JIydaMu; I’ — TOPOBOCTD TOJIST TiepekpecTta; £ — oKaiMIIEHHBIE TIOPHI;

K — rpynma oKaliMJIEHHBIX TIOp IIPOIOJIBLHOM Tpaxewnbl); 5 — TaHTeHIIMAIBHBIA Cpe3 BTOPHIHON

kcwiems! C. brownii ¢ OTHOPSTHBIMH JIy9aMHu; /| — IIPOIONbHAS TpaXeraa BTOPHIHOM KCHIIEMBI Profopitys

scotica: 1 — mpomonbHas Tpaxenwnaa; 2 — nyd; 3 — KJeTKa Jy9eBOil MApeHXUMEL;, 4 — II0JIe IEePEKPecTa;
5 — oKaiimyeHHas Topa

POTHHUKOBBIE» BETBU U TUIIUYHO «TOJOCEMEHHBIE» CTBOJIBI — pa3Hble OpraHbl OUeHb
cBOeoDOpa3HBIX OecceMEeHHBIX pacTeHHUI M3 oTHena Spermatophyta.

Ordo Protopterididales — nopadox npomonmepudueavte

[IpencraBuTenn MOPAIKA CYIMIECTBOBATI ¢ pyOeXa HIDKHETO M CpedHETo MeBOHA
10 KOHIIA BepxHero AeBoHa. OHM OBLIH, ITO-BUANMOMY, HeBEICOKHMMHU (mo 10 M)
JIepeBhIMU, BHEIIHE HAMOMUHABIIUMHA TAIbMEl (puc. 160, A4, /). Hanruune y HUX
KOpHEl TOoCTOBepHO Hem3BecTHO. Ha Toimcroit ocu (?cTBOINE) MO Goiee MM MeHee
BEIpakeHHOM CIMpany paclojararuch BeTBH I mopgnka (puc. 160, K), Bo3HWKaB-
e, BEpOATHO, B Pe3yiabTaTe JaTepalbHOro BeTBAeHMW:A. OHU HecqH 0ojee WIH
MeHee CYIPOTUBHEIE BeTBU Il mopanka, Takke BeTBuBINHecd. [leprcToe pacmonro-
XKeHWe BEeTBel HU3KHUX MOPSINKOB CMEHSIOCH TUXOTOMHUEH BeTBell BEICOKMX ITOPSII-
KoB BeTBIeHns (puc. 160, b; 161, A—I'). Y 6odee ApeBHUX BUAOB BETBICHUE OBLIO
TpexMepHBIM (puc. 160, E; 161, A—1I, U, K), kak y TpuMmepoduToB. B BepxHeM
MeBOHE MOIBWINCH (GOPMEI, ¥ KOTOPHIX MUCTAIbHBIC BETOYKHM BBICOKHUX ITOPSIKOB
BETBICHUS HAXOOWINCHh B OTHOM IUIOCKOCTH W CaMH, BO3MOXHO, OBLIH YILIOIICH-
HEIMH (puc. 160, 2K, 3; 161, 4). OHU OpeAcTaBIsLIn coboil niockosemku. Takum
06pa3oM, MPOTONTePUANEBEIC He MMeEIN JHUCThEB WM, CICHOBATEIHHO, COXPAaHSIH
MEAOMHYIO 0P2AHUZAUUIO.



Puc. 160. Protopteridiales:

A—T — Aneurophyton germdnicum: A — PEKOHCTPYKITUS BHEITHETO BUIa, B — CTepHIIbHAS IIIOCKOBET-
ka, B — ¢pyxrudukanus, I’ — merans ppykruduxanum; J — pEeKOHCTPYKIIHUSA OOIIEro BUIA
Eospermatopteris téxtilis; E — BetBb Protopteridium hostimense; K — BetBb P. mintitum; 3 — IMCTaNbHbIH
YIaCTOK CTEPWIIbHOI BeTOUKM P. hostimense; H — merans dpykrubvkanuu P. hostimense; K — metans
creona Tetraxylopteris schmidtii; JI — (peprunbaas BeTBb 1. schmidtii ¢ GpyKTHOUKAIUAME, M — IeTaib
dpyxrudukaruu 7. schmidtii: 1 — crBon; 2 — 1ockoBetka; 3 — dpykrudukanus; 4 — CIOpaHTHH
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Puc. 161. Protopteridiales:

A— T — peXOHCTPYKITHS yJacTKa BETBU M pasHble BAPMAHTHl BETBICHWS TOHKUX BeTBel Terraxylopteris
schmidtii; /I — pa3MmelieHNe NpPeBECUHBI B OCSIX pasHoro mopsnka 1. schmidtii, E—3 — crensipHas
opraHmu3anus oceil pasHoro nopsinka 7. schmidtii, monepednsle cpessl; 4 — yJacTok BetBU Triloboxylon
ashlandicum; K — pacIiofioXeHHe IPEeBECHHBl B OCAX pasHoro mopstoka 7T. ashlandicum; J—H —
CTesIpHAsl OpTaHW3aIus oceil pasHoro mopsnka 7. ashlandicum, monepedHble cpe3sl; O — meTab
dbpykrudbukamuu T. ashlandicum; II, P — cniopa Rellimia thomsonii ¢ TPOKCUMAaJIBHOTO TIOJNIOCA U B
MPOKCUMO-TMCTATFHOM CeUeHNM; | — MepBUYIHAs KCUIleMa; 2 — BTOpPHYHAs Kcwiiema; 3 — KCHieMa;
4 — nera; 5 — kaBa; Ha E—3 w JI—H — mporokcuneMa obGO3HAaYeHA UePHBIM, METaKCHIeMa —
GenBIM, BTOPHYHAS KCWJIeMa 3allITpUXOBaHA



Crena BapbUpoOBaia OT rarwiocTeNbl € MEHTPAPXHOU MPOTOKCWIEMOM B TOHKHMX
BETBSX 0 aKTMHOCTEIBl C OYeHb CBOSOOpa3HOU Me3apXHOH MPOTOKCUIEMOM, KOTO-
pas B BUje LEeIbHBIX WA MPePhIBUCTHIX PaAuaIbHBIX [UIACTUH paciionaraiach B ped-
paxX KCHJIEMHOTO IIIIMHApa W HEPeIKOo MPOCTUpaIach Io ero meHTtpa (puc. 161, F—
3, JI— H). BropuuHas KcuieMa BO3HUKala TOJIBKO B CTBOJE M TOJCTBIX BETBIX
HU3KUX DOPSAKOB BETBIEHUS U 3aHUMAaa CPaBHUTEIBLHO HEOOMBINONH 00beM (puC.
161, J, X, H) (naxuxdyasusie pactenns). OHa cOCTOsSUIa U3 TOYEUHBIX TpaxXeumd C
MHOTOPSAHBIMUA OKPYIJIBIMU WA MHOTOYTOJbHBIMU OKaUMJIEHHBIMU IMOpaMU Ha
Bcex cTeHKax (cM. puc. 159, J[) u mapeHXUMBl BBICOKUX OJHOPSIAHBIX Jyueil. Ha
MOBEPXHOCTH CTBOJIA U TOJCTBIX OCEH pa3BUBAIACh MepuUaepMa.

Bce mporonrepunueBbie ObLTH u30cnopogbimu pacTeHUsIMU. X dpykTudukamumu
MPeacTaBIsid cOO0M MHOTOKPATHO BETBUBIIHECS B TpeX U3MEPEHUSIX OCH (Teno-
MBI ), OOBIYHO 3aBEPHYTHIC aKPOCKOMUUECKU K MaTepUHCKOM ocH (puc. 160, B, JI).
KoneuHble BeTouku (GppykTU(UKAIINNA 3aBepIIATUCh TEPMUHATBHBIMU OJHOTUITHBI -
MU JIAHHBIMHA CIIOpaHruaMu (cM. puc. 160, I, 4, M; 161, O). B HuxX pa3BUBAINUCh
TPUJIETHBIE CIIOPHBI, HA JuCmaabHOM TIOII0Ce KOTOPhIX 3K3UHA pacclanBaiach ¢ 00-
pasoBaHWeM MOJNIOCTH, WIN Kaegul (kasamHbie chopbt) (puc. 161, 11, P).

l'ameroduTsl MPOTONTEPUAUEBHIX HEU3BECTHBI.

ITo obmeit oprapmn3anun Protopteridiales HaxomWINCh Ha TOM K€ YPOBHE, UTO U
coBpemennble uM Cladoxylopsida, ¢ KoToppIMI OHM OBLIM CXOOHEI JIaXe TabuTy-
anbHO (cp. puc. 115, An 160, A, /). OgHaKo MO CTPOSHUK CTENBI IPOTONTEPUAN-
eBble Omke K Trimerophytales, cBOUM BepOsSTHBIM IpedkaM. B To xe Bpems cTpo-
e€HHe UX BTOPUYHOU KCUJIEMBI, MEPUASCPMBI U 3K30CHOPHUS, a TaKXe HAaTUUle KaBbl
CBUAETEIBCTBYIOT 0 Ooyiee OIU3KOM poAcTBe Protopteridiales ¢ ceMeHHBIMU pacTe-
HUSMU U O HEOOXOAMMOCTH BKJIKOUATh 3TOT MOPSANOK B oTaen Spermatophyta (B
cocraBe ocoboro mopotaena Progymnospermae).

Ordo Archaeopteridales — nopadok apxeonmepuegvie

[MopagoK CyIIeCTBOBAT B BEPXHEM I€BOHE U HUXHEM KapOoHe'. VI3 HECKOMBKUX
OINMMCAHHBIX POOB JIVUIlle Bcero usydeH Archaecpteris — apxeonrepuc (puc. 162, A,
B— JI) mo yHUKaIbHO TTOTHO COXpAaHUBIIMMCS ocTaTKaM. Bce BUIBI apxeomreprca
OBITH KPYMHBEIMH AePeBbAMU (M3BECTHE CTBONH 10 1 M B IMaMeTpe ), 0OJUK KOTO-
PHIX DOCTOBEPHO Hem3BecTeH. Yalle Bcero WX mM300paxkaioT MOXOXKWMU Ha COBpEe-
MEHHEIe XBOWHEIEe (puc. 162, A), HO eCThb MHEHHE, UYTO OHU rabUTyaaIbHO HATIOMH-
HalW JTUCTBEHHEBIE MepeBbd YMepeHHOro KimMara. [lo KpaifHeil Mepe HEKOTOPHIM
BUIAM apXeolTepUeBRIX ObLTAa MpHUcyIa amtopusud (puc. 162, b). Kopau cTpyk-
TYPHO CXOIOHEI ¢ KOPHSMHI COBPEMEHHBIX TOJOCEMEHHBIX pacTeHWI, HO KcHiaeMma
pagarbHOTO ITyYKa OBIa TeTpapXHas, IpHIeM Mo Kpak KaXIoTO BEICTYIIA KCHIIE-
MBI PAcIoNaratoch Ho 06a mMAXCa RPOMOKCUACMBL.

BerBrenne Ham3eMHBIX OPTaHOB, MO-BUOANMOMY, OBLTO JaTepalbHBIM, IIPIIeM
o obIIell cIUpaIn paciolaralruch 60KOBBIE BETBU 1 Pa3BeTBICHHEBIE CTPYKTYPEL.
[Mocremune v Hamboee IpeBHUX BUOOB OBLTH BETBAIIMMUCS B TpeX M3MEPEHUIAX
MEIKUMH BeTouKaMu (puc. 162, XK), y BUIOB, CYIIcCTBOBABIINX Ha pybexe MeBo-

! BOSMO}KHO, 49TO K I3TOMY IIOPAIAKY HAaAO0 OTHOCHTL W HEKOTOPLIC BerHeKapGOHOBLIe n jgaxe
IIEPMCKHUE POILL.
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Ha U KapOoHa — IUIOCKOBETKAMU, a Y MO3AHUX HUXXKHEKApOOHOBBIX BUAOB — TH-
MUYHBIMU BaliIMU € TIEPBIIIKAMUA C BEEPHBIM AUXOTOMUYECKUM XKWIKOBAHUEM
(puc. 162, I'). B y31me mo 60KaM OT IDTIOCKOBETKH pacIiojlaranach mapa BeTBAIMINXC
BETOYEK, OUEBUIHO, TOMOJIOTUYHBIX MPUJIUCTHUKAM Baiil KapOOHOBBIX BUAOB (pUC.
162, B) u admebusaM HAMOPOTHUKOBUAHEIX. HeKOTOPEIM MO3MHUM BHUAAM OFLIa
CBOMCTBEHHA TeTepOGUIINASA: Y IPOPOCTKA TUCThI GBI MPOCTHIMHA (puc. 162, F),
a ¢ BO3pacTOM pacTeHue 00pa30BBIBATIO Bce Oojiee CUIIbHO pacwieHEeHHBIe Mepuc-
THIE JUCThSI-Baln.

Crena mpeacTapieHa MPUMUTUBHOW MOMUCTENON ¢ paaualbHO OTXOASITUMU
IIyYKaMH JTUCTOBEIX U BETOYHBIX claedoB (cM. puc. 157, 5). BeTouHble ciaeabl ObLIH
NBYXITYYKOBBIMH, a JUCTOBble — OAHOMYUYKOBBIMHU. [IpoToKcHUiIeMa B MepHUcCTeIax
ObLTa Me3apxXHOM B BUAE pagualbHBEIX ILTacTUH (puc. 162, H). ApxeonTepucBHe
OBLIU 1enmoKayAbHuiMU PACTEHUSIMU, T.€. UX CTBOJBI U BETBU UMENIU HEOOIBIIONH
OTHOCHUTEbHBIN AMaMeTP, a OCHOBHOI 00beM 3aHUMana BTOpUYHasa Kcuiaema. OHa
COCTOSJIa U3 TOUYEUHBIX TpaxeuJ ¢ MHOTOPSAHBIMU OKPYTIABIMU WIM MHOTOYTOJb-
HEIMH IIOpaMH Ha paaualbHBIX cTeHKax (cM. puc. 159, E, 2K) n 1ydeBoil mapeHX1-
MBI, [Topbl IPOAONBHBIX TpaxeuJ pachojaraluch rpymnmnaMu, MpuieM BAOJIb Tpaxe-
UKl MHOTOKPATHO 4YepeJoBaIUCh YYACTKU ¢ MOpaMU M YyYacTKU 0e3 mop. M Te u
Ipyrue B Tpaxeuaax OJHOTO PaAUaIbHOTO pPsAfa pacrojaraliuch Ha ONMHAKOBBIX
YPOBHSIX, BCIAEACTBUE UYero Ha paauaIbHOM Cpe3e BTOPUUYHOU KCUJIEMBl BUAHBI TTO-
JIOCHI ¢ TIOpaMM, depeaylominecs ¢ ImojrocaMu 6e3 mop (cMm. puc. 159, A). I1ops Ha
moyisgx mepekpecta (cMm. puc. 159, I') oTnuvanuch pasMepoM U (GOpMOU OT IOp
MeXy MPOoAOJbHBIMU TpaxeuaaMu. JIyur BTOPUUHON KCUJIEMBI Y OTHUX BUAOB OBLIA
MaJIOCIOUHBIMUA OOHOPSIAHBIMU (CM. puc. 159, 5), a y ApYIruXx — MHOTOCIOWHBIMU
MHOTOPSAHBIMU (CM. puc. 159, B), HO B LIeIOM MTapeHXUMBl BO BTOPUYHOU KCUeMe
OBLIO MaJlo (MUKHOKCcUAbHbIe pacTeHUs). Ha mMoBepXHOCTH CTBOJIA U BeTBEH pa3BUBa-
Jlach mepuaepMa.

ApxeonTepueBEle — 2emepocnoposbie pacteHus (puc. 162, K, JI), mpuuem pas-
JIMYUS MEXAY MUKPO- U MeracropaMu 3a BpeMs CYIIeCTBOBaHUS MOPsIKa HapacTa-
nu. OMHAKO MUKPOCIIOPAHTUM BHEIIHE HE OTIUYAIUCh OT MeracropaHruen. M te u
JIpyrue pacrojaraliuch y MPUMUTUBHBIX BUIOB TEPMUHATBHO HA KOHEYHBIX pa3BeT-
BICHHUSX (PepTUIBHEIX BETOUEK WIN IUIOCKOBETOK (puc. 162, JK), a y Haubonce
MPOABUHYTHIX (hopM — Ha crmopoduwiiax. CieaoBaTeabHO, Y apXeolTepUeBhlX, Kak
U Y DAMOPOTHUKOB, COPOMWILIB BO3HUKIU B MPOLIECCe IBOMIOLUU YyTEM HOCHE-
neHHoeo Tpeobpa3zoBaHus (DePTWILHBIX TEJIOMHBIX OOKOBBIX BETBEIA.

Y HEKOTOPBIX apXeOoIITePUCOB BCE MEPHIIKU cmopoduiia 66U (hepTUIbHBI, HO
Yy MHOTUX BUAOB (hepTUIIbHBIC TEPHIIIKH OBLIM TOJBKO Ha CPeAHUX MEPhIX CIOPO-
¢nIa, TUIIE HHOTOA — B UX CPEOHUX YacTax (puc. 162, B). OepTUIbHBIE MEPHIII-
KU CHJBbHO OTIMYAIUCH OT CTEePUIBHBIX: OHU OBLIM Y3KUMU JIEHTOBUAHBIMU U HeE-
CIIA CIIOPAaHTUHU MO aKPOCKOMUYEeCKOMY (oOpallleHHOMY K BepXYIIKe Mepa) Kpaw
(puc. 162, J[). Y HeKOTOPHIX BUIOB CIIOPOHOCHBIE «II¢PHITIIKI» HATIOMUHATH BETBSI-
muecsa TeaoMbl (puc. 162, E), 9T0 MOTIO OBITh pPe3yabTaTOM PeAyKIIMH WX IIIac-
TUHKU WA CIEACTBUEM TOTrO, YTO MEPBIIIKO ellle He BO3HUKIO. B GOIBINUHCTBE
cinydaeB (bepTWIbHBIE W CTEpUJIbHBIE MEPHIINKUA paclojaraloTcd Ha paxuce mepa
IBYXPAOHO W MPHUKPEIUIEHB K HeMY MpomoiabHOo (puc. 162, B), BCIeacTBHE YeETO
depTUibHOE Tepo TIockoe. OOHAKO y psAla BUAOB MepbIKU (hepTUIHHOTO TMepa
pacrmojaraloTcd Ha paxuce Mo CIUPaIU U MPUKPEIUIeHBl K HeMY IMOMepevHo (puc.
162, E). Takoe mepo HAMOMUHAET CTPOOWI cITopodIoB. M3BeCcTHE TaKKe apXeo-

9



MITEPUCH CO CTPOOIIOBUAHBIMU IEPhIMH, ¥ KOTOPHIX CITOPAHTUH pacItoarailuch
Ha aKpOCKOTHMYECKOM, T.e. 0OpallleHHOM K paXucy CTOpOHe Mephilek (puc. 162,
3). CaMu crTopaHTUH OBLIN €1I¢ BeChbMa MPUMUATUBHBIMU: OHU UMETH 6QCKYAAPU30-
6aHHyi0 HOXKY U ycmbuua 6 cmenke. ECTh IpeamonoxeHne, 4To HeKOTOpEIe Hanbo-
JIee TIPONBUHYTEIC BUNBI Archaeopteris 0bIamann ceMeHaMM.

l'aMeTodUTH apXeONTepUEeBEIX HEM3BECTHEL.
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Puc. 162. Archacopteridales:

A — pPeKOHCTPYKITMS BHEITHeTo Buna Archaeopteris sp.; b — 1oBeHunbvHoe pactenue Eddya sp.; B —
YJacTOK ONWCTBEHHOW BeTBU A. macilenta; I, /| — pexoHcTyKiusa tpodo- (I} u cnopodmwmna (J) A.
latifolia; E — yaactok BeTBU ¢ Tpododmwiamu u GpyKTUdUKAITUIMA (HUKHSS TToKa3aHa 6e3 cropaH-
rueB) A. hallidna; X — ydactox cmopodmmia A. fissilis co cTepWIbHBIM (ceepxy) B (DepTHILHBEIM
(cHu3y) TepbIMH; 3 — YJACTOK IIPOIOJBHOTO pa3pe3a cTpoOUIIOBHIHOTO criopodwnna Archaeopteris
sp.; 4 — anaToMudeckoe CTpoeHUEe MENKOH BeTBU A. macilenta; K — meractiopa A. halliana ¢ mpoxcu-
MaNbHOTO TOJIoca; JI — MHUKpOCIIopa Archaeopteris sp. ¢ IPOKCUMAIILHOTO TIoMoca (Macnitab nzobpa-
xxenuit K u JI pasuwlit!); I — crepuiibHOe NepHIIKO; 2 — (GepTUIbHOE TEePHIIKOo; 3 — IMPWINCTHUK
(acnedbust); 4 — THABHBIN KOpeHb, 5 — CIHOpaHTHI; 6 — IPOTOKCWIIeMa; 7 — MeTakcwiema; & —
BTOpUYHAsI Kcuiema; 9 — cepmaiieBuHa; /0 — TyIKW NUCTOBBIX ciemoB; /] — ocHoBaHmWe Bakim; 12 —
BETOUHEIN ciiem; I3 — neta

Archaeopteridales mogBummchk mo3gHee, yeM Protopteridiales, m B 11e1oM OBLIN
Oosee IMPOABUHYTH (OOBYHO MOOeroBasd OpraHU3aINd, CIIOPOMWIILI, I'eTEPOCIIO-
pus). OmHAKO IO CTPOSHUIO IK30CTIOPHsI, HUKOTAA He pacciaanBalolerocda ¢ obpa-
30BaHMEM KaBBI, OHM NpPHUMHWTHBHee mociemHux. [1oaToMy apxeomTepueBble enBa
JIM MOXHO TIPU3HATH MPOU3BOMTHBEIMUI MPOTONTepUaUeBEIX. [lo-BuamMoMy, oba mo-
pAIKa BO3HUKIHM OT OOIIEro Ipenka, oam3kopoacTeeHHOro Trimerophytales.

4.1.2. Classis Noeggerathiopsida, i. s. —
KJIACC HérrepaTueBbie

HeérrepatueBble M3BeCTHHI IO OCTAaTKaM JUCTHEB M CIIOP, BCTPEYAIONIUXCI CO
cpemHero Kap6oHa 1o mepMb. Jlpyrre opraHbl HETTepaTUeBEIX TOCTOBEPHO HEM3BE-
CTHEL JINCThS, MO-BUANMOMY, Y BCeX UX MpencTaBuTeneil 6umn muddepeHIIpoBa-
HBH Ha Tpodo- 1 cmopodUILIEI, KOTOPEIE OOBIYHO OMUCHIBAIOT MO Pa3HEIMHU POMO-
BBIMH U BUAOBEIMH HasBaHUAMH. Tpododwursl (puc. 163, A4, b) mpeacTaBIeHE
OMHAXKIBI- W MBaXABIIEPUCTHIMUA BaIMU ¢ 0OpaTHO-IUIEBUOIHBIMU I PHITITKA-
MU ¢ JUXOTOMHUYECKUM BeepHBIM XUIKOBaHUEM (puc. 163, A, B); peako BcTpeda-
OTCY 1enbHbIe TUCTRA (Lesleya). Criopodmuibl, MO-BUANMOMY, V BCEX IIPEACTaBU-
Tedell omgHaxXABIMMepucThie (puc. 163, [) ¢ JameBUAHBEIMA (PepTHIBHBIMA TEPHITII-
KaMM, KOTOpEIe TTOMEePEeYHO MPUKPEIUIIIOTCS K paxucy W MOTHOCTRIO (Discinites —
puc. 163, F) i HemoaHoCTIO (Noeggerathiostrobus — puc. 163, Z[) oXBaTBIBAIOT
ero. MHorouncieHHbIe CIIOpAaHTHH PAcTIONaraiiuch Ha CTOpoHe (hepTUILHEBIX ITepH -
ek, oOpalleHHOM K paxucy.

Bce HérrepatreBnie, HaCKOIBKO M3BECTHO, OBLTH 2emepocnopogbiMi PACTEHUS-
MU, TIPOAYIUPOBABIINMA TPUICTHBIE MeTa- U MUKpocmopwl (puc. 163, XK, 3) B
Pa3HEBIX CIIOPAHTHAX. Mera- 1 MUKPOCIIOPAHTHH BHEIITHE He pa3sTUYaINCh U Pacio-
JTaraTuch BMeCTe Ha OOHUX W TeX Xe (epTUABHBIX MephlmKax. CIopaHTHH 000MX
THIIOB UMEIH TOBOJBHO TOJCTYIO CTEHKY M He MMEIN BEIpaXKeHHOTO MeXaHM3Ma
BCKPBIBAaHUS.

B MukpocmopaHTHUAX y pa3HBIX MMPeICTaBUTENe pa3BUBATIOCh OT 256 mo 64 MUK-
poctiop. B Mmeracmopanrusix Noggerathiostrobus dopMmupoBarochk 32— 16 Meracmop,
a B MeracrmopaHrusax Discinites GbIIa TOIBKO ONHA Pa3BUTAd Meracropa.

laMmeTodUTH HETTEpAaTUEBBIX HEM3BECTHEL.

Bricokoe cBoeobpasme Noeggerathiopsida n oTcyTcTBUe MepeXOdHBIX GopM K
IPYTUM TaKCOHAM COCYOUCTHIX paCTeHUN CHIBHO OCITOXHSIIOT OMpeacIcHIe UX Me-
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Puc. 163. Noeggerathiopsida:

A — Baiist Noeggerathia foliosa; B — dactsb Baitm Palaeopteridium macrophyllum; B — nertanb mepa Bau

P. macrophyllum; I — criopobwin Noeggerathiostrobus bohémicus (= Noeggerathia foliosa) ¢ agakcuanb-

HOIT (6ru3y) u abakcHaNbHOM (66epxy) CTOPOHBL; J| — netans cniopodwma Noeggerathiostrobus sp.; E —

nmetans criopodwina Discinites sp.; K — wmeracniopa N. bohemicus; 3 — mukpoctniopa N. bohemicus
(Macmtad uzobpaxkenuit XK u 3 pasuslit!): I — crnopanruit; 2 — nera

cra B cucreme Tracheophyta. Oobemmonine paxuc (hepTUIbHEIC NEPHIIKA IpHaa-
IOT HETTepaTUEBEIM CXOACTBO ¢ IMpeacTaBuTeaMu Articulatae n3 xkracca Sphenophyl-
lopsida. OgHako y mociaeqHUX GPYKTHPUKAIIAN IIPeACTaBICcHB CTPOOMIAMHA MYTO-
BOK CPOCIIHUXCS JUCTHEB U CHOPAHTHUO(MOPOB, a HE MEPUCTBHIMU CIOPOGMWLIAMU,
Kak y Noeggerathiopsida. HensBecTHBI y WieHUCTOCTeOEIbHBIX U MEPUCTHIE Baiiu.
PacnonoxeHue cmopaHrueB HErrepaTUEBBIX HAa afaKCUAIbHOU CTOpoHEe (hepTHiib-
HEIX IEpHIIIeK IIPeIaTcTBYeT commkeHnio Noeggerathiopsida ¢ Filices, v Bcex mpen-
cTaBUTENCH KOTOPEIX, KpoMe Ophioglossopsida, cmopanruu Ha cropodruiax Haxo-
I9TCcA Ha abakcHanbHOI cTopoHe (cM. 1. 3). CmopodWIIE HETTEpaTUEBEIX CXOTHEI
€O CTPOOMITOBUIHEIMU (PepTUILHBIMA HEPhIMU HEKOTOPEIX Archaeopteris (CM. BBIIIIE ).
O06a TakcoHa TakXke reTepoCcHopoBble U 00Jaal0T CXOAHBIMU MEephIKaMU Tpodo-
¢ummoB. Bee aT0, BEposATHO, yKa3biBaeT Ha MpUHALIeXHOCTh Noeggerathiopsida K
Progymnospermae.
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4.2. SUBDIVISIO SPERMATOPHYTINA —
HOJOTAEI CEMEHHBIE PACTEHUA

CobcTBeHHO ceMeHHBIC pacTeHIS MOABIINCE He TTO3MHee caMOro KOHIIA TeBOHA
W CYIIECTBYIOT IO HACTOAIIETO BpEMEeHHN, XOTA OONBIIMHCTBO MX TAKCOHOB BEICOKO-
ro paHra BEIMepio. Bce ceMeHHBIe pacTeHUsI — MOOeTOBEe TeMMaKCHJUTIpHEIE pa-
CTeHUA ¢ Pa3HOOOpa3HBIMH JUCTBAMH. MHOTHWE TpeAcTaBUTEIN 00MamaloT Kara-
dumramu. Baitam Hanbodee NpeBHUX M3BECTHHIX pacTeHWI, 06GIamaBIInX ceMeHa-
MU, OBIT CBOMCTBEH MUXOTOMUPYIONIHI paxuc, YeM OHU Pe3K0 OTIIMIAIOTCA OT IIpa-
TOTOCEMEHHBIX PacTeHUI M CXOMHEI ¢ Hanmboaee MPUMUTUBHBIMHA ITATTOPOTHUKAMHK
n3 kracca Zygopteridopsida. [ToaToMy UX TpyaHO 6e30roBOPOYHO MIPU3HATEH ITO-
ToMKamu Progymnospermae. BepogaTHee Bcero, oba mogotnena Spermatophyta mMeioT
obIIee TIPONCXOXIEHNE OT KaKUX-TO TPUMEpPO(UTOBEIX, MO-BUANMOMY, BEIpabo-
TaBIIINX IpeBeCHEIN raburyc.

Bce Spermatophytina — rerepocnopossle pacteHust! (puc. 164). Famerodutsr
OONMBIMMHCTBA UX MCKOMAEMHBIX TPeNCTaBUTENIe HEM3BECTHEI, HO, CYId IO COBpE-
MeHHBIM ¢opMaM U CKYTHBIM HAICOHTOIOTMICCKIM HaXoaKaM, OHU BCerna CHIBHO
peayIMpoBaHHEIe, pa3medbHONOIble W WCXOMHO JHIOCIIOpHYSCKHe. Y BCeX cob-
CTBEHHO CEMEHHHBIX PacTeHHI eCTh cems.

CeMeHa y cOOCTBeHHO CeMeHHBIX pacTeHUM IOABWINCH Ha pybexe AeBOoHA W
KapboHa. Cems — 3TO AWACIIOpa, MPEOCTaBIAIONIasg coO0M KOMIUIEKC M3 TKaHeH
cropodura u raMeroduTa, B KOTOPOM pa3BHUBaeTcsA (KaK MpaBUIIO, TTOCIE OIDIONO-
TBOPEHMS) 3apOIEIIT HOBOTO CITopoduTa.

[MogpmeHne ceMeHN OBITO OOYCIOBIEHO TMIYOOKAMHN M3MEHEHUSIMH PEIPONYK-
THUBHOM OGHOJOTUH, COMPOBOXIABIINMHU 3BOTIOINOHHOE CTAHOBJICHHE 3TOTO IOM-
otmena. KiroueBBIM Ipeobpa3oBaHUEM B 3BOJIOIMOHHOM CTAHOBICHUHM CeMEHHU,
MO-BUANMOMY, CTAO MMATAHUE PeOyIMPOBAaHHBIX raMeTOPUTOB MUTATeILHBEIMA Be-
MIeCTBaMU, MOIYIAeMBIMH OT CIIOPOMUTA 0 camoeo OKOHYQHUS OHMOEHE3d 2ame-
mogpuma. Hanbomee MOCTOSIHHYIO CBA3Db CO CIIOPOdPUTOM HMpHOOpen IHIOCITOPHYE-
CKUM XKeHCKWH TaMeTO(UT, KOTOPHIN CTal MIPOXOINUTE 6€Ch OHMO2EeHe3 GHYympu TIepe-
CTaBIIIeTO BCKPHIBATBCA Mezachopaneus. B CBA3M ¢ 2TUM Y CeMeHHBIX pacTeHWI B
MeTacIlopaHTUM B HOpMe pa3BUBAeTCA TOJBKO OOWH KeHCKUit rameTodur. Coor-
BETCTBCHHO V GONBIIMHCTBA CEMEHHBIX PACTEHUN B AMCTATLHONM YAaCcTH MEracio-
paaTHa auddepeHINPYyeTC eMMHCTBEHHBIM MEracIopoInT, B Xome Meiio3a obpa-
3VIOMKI TeTpamy MeTaclop, Pe3Ko pasTndairmxes pasMmepamu (puc. 164). OmHa
KpYITHAs MeracIiropa IpopacTaeT B raMeTo(HT, a OCTATLHEIC TPH MEJIKHE MEeracIo-
pPBl OTMHUPAIOT.

VY npeBHHUX CeMEHHBIX pacTeHUI, KaK W Y CIIOPOBHIX, MeracImopsl GopMHUpoOBa-
JINCh B TETpasApHUecKUX TeTpamax (puc. 164, A— '), pa3BUBAIN TOICTYIO CHOPO-
MOJUICHHHOBYIO 0007T0YKY (TaK HA3BEIBAEMYIO ME2aCnOposyio Membpany) U Tpexiryde-
BYIO JIeTy Ha IIPOKCUMAILHOM TOMIoce. Y GONBITMHCTBA Spermatophytina TeTpama
Meracmop JduHelHas (puc. 164, /). XuszHecnmocoOHas Meracmopa HaXOAUTCS Ha
o6palieHHOM K OCHOBAHMIO METacIopaHTus KOHIIE TeTpanbl, Oaromaps deMy oHa

! Tlo MHEHHIO HEKOTOPHIX MAEOOOTAHUKOE, Y OJEHb IIPHMHTHBHBIX CEMEHHBIX PACTEHHI B OJHOM
cropaHTuu HOPMUPOBATTUCH U Mera-, M MUKpocrophl. OmHako GoJiee MpaBIoNono6HO, YTO MHOTO-
JUCIIEHHBIE TETPAIBl MEJIKUX CITOp MPEMCTABISIOT COOOH ITOMBEPTABITHECS PENYKITUU W TOTOMY Hemo-
Pa3BUTHIE METAacIiOpBL.
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MpUOIIKeHa K NCTOYHUKY TTATATSABHBIX BelllecTB. CHaOXXeHWe MeTacIIopEl U raMe-
TodpuTa MATATEALHBEIMU BelllecTBaMi Hambomee 3¢hdeKTUBHO MPH MX KOHTAKTe C
TKaHbIo cmopodura. [ToaToMy B MeracIopaHTHH ITOYTH BCEX M3BECTHRIX CeMEHHBIX
pacTeHUI MOJOCTA HET, OH BEHIMTOTHEH MapeHXUMOM, KIeTKM KOTOpPOM pacTyinas
Meracriopa, a 3aTeM M raMeTOMUT pa3pyliaeT W HUCIONb3yeT mid muTaHud. Ilo-
CKOJIBKY MOIITHAA CIIOPOIOUICHUHOBAS 000I0YKa CHIBHO 3aTpydHIIa cHaOXeHMe
CIIOPHI M SHOOCITOPUYIECKOTO TaMeTo(hrTa, B 3BOMIOINKA CeMeHHBIX pacTeHUI MPO-
SIBWJIACH YCTOMYMBAs TCHACHIINA K ¢¢ PeOYKIINI, U Y MeTacop GONBIIMHCTBA TIpe-
crapuTeneil Spermatophytina CITOpoITOIEHHHOBO 000TOYKH HET.

[MocTossHHOE TpebBBaHNe KEHCKOTO raMeTo(uTa B MEracIopaHTUN OIaroIpr-
SITCTBOBATO MOABICHUIO TOTOJTHUTEIBHEIX 3aIlIUTHEIX 00pa30BaHUi. ¥ caMbIX MpH-
MUTUBHBIX M3BECTHBIX CEMEHHBIX PACTeHUI TaKylo 3alllUTy obecIieumBana Kynyia
W3 ONHOTO WIH NBYX PSAOOB CTEPUIBLHBIX TEIOMOB, OKPYXABIINX TEPMHUHATLHBIN
MeracropaHTuii (puc. 165, B). Y HeKOTOPHIX BUAOB BHYTPH KYITV/IEl PACTIONAraioch
HECKOJIBKO METacIOpaHTHueB, OKPYXKEHHBIX KaXIBINT COOCTBEHHOI KYITyIoil (pHC.
165, I'). Hapany ¢ 3ammToif MeraclopaHTHs TeIOMBI KYITYJIbI, TO-BUINMOMY, UTpa-
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Puc. 164. Spermatophytina. TeTpaasl Meracmop:

A — DPEXOHCTPYKIIWS 3peNioTo CIIOpaHTws Spermasporites allenii; b — terpasmpudeckas TeTpana

v S. devonicus; B — Tetpasnpudeckast tetpana y Archaeosperma arnoldii; I — TeTpasmpudeckas TeTpama

y Elkinsia polymorpha; JI — nuneitnas tetpana y Hydrilla verticilldta, 1 — criopauruii; 2 — «HOXKa»;

3 — deprunbHag Meraciopa; 4 — aGOPTUBHBEIE METACIIOPEl; 5 — IK30CIOPHI («MeracmopoBast MeM06-
paHa»); 6 — «MHUKPOCIIOPHI»
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Puc. 165. Spermatophytina. IIpuMuTtuBHbEIE GpyKTUGUKAITAN:

A— B — Buemmuwuit Bun (A) u netans (5) dpykrubukanuu u rpynna ceMsH (B) y Moresnetia zalesskyi,
I' — rpymma cemsn B obiueit kymyie Calathospermum scoticum; 1 — Tenom; 2 — dYacTHas KyITyna-
WHTETYMEHT;, 3 — MeTacIopaHTUi-HyTeNyc; 4 — ob1mad Kymyna (JacTUIHO yHasieHa)

JIA BaXXHYIO POJIb B ONBIICHUN. B 3BONIONNN CeMEeHHBIX PACTCHHUI TEIOMBI KYITYIIBI
Bce Goyee cpacTammuch, GOpMUPYSA BOKPYT MEracIOpaHTUs CIUIONIHYIO 3allUTHYIO
000JI0UKY, WIN UHme2yMEHm, ¢ OTBEPCTUEM Ha BEPXYIIKe — Mukponuse (puc. 166,
A—F). Y OpeBHUX BUIOB MUKPOMIIe OBIIO MOBOJILHO ITHPOKUM, € JIOMACTHBIM
KpaeM, a y COBpeMeHHBIX — 3T0 V3KUii KaHai (puc. 166, XK). Takoit 3amumeHHBIH
MeTacIOpaHTHI HA3BIBAIOT Hyuéalycom, a Bech KOMIUIEKC U3 HYIIETyca M MHTETY-
MEHTA — CeMAnouKoll, WIN cemasauamiom'. 13 OMHOPAIHON KYITYJIbl BO3HUK IPO-
CTOM MHTETYMEHT (TIEPBUYHO YHUMeZMALbHbIe CEMATIOUKN — cM. prc. 166, XK). JIByx-

! Bo MHOTHX PYCCKOSI3BIYHBIX YIEOHHKAX CEMSIIOUKY 10 IOCTETHET0 BPEMEHH HHTEPIIPETHPYIOT
KaK CHHAHTHH W3 OXHOTO IEHTPAIHHOTO (DEPTHIHLHOTO CIIOPAHTHI-HYIEITyca, OKPYKEHHOTO CTe-
PWIBLHBIMU CIIOPAHTHSIMM, CPOCIIMMUCS APYT C IPYTOM B WHTETYMEHT. DTA CUHAHIUAABHAS 2UNOME3d
TIPOMCXOXKIEHUST CEMSITIOUKY yxke K 1970-M IT. ctana aHaxpoHusMoM. B xoHie XX B. Obl1a chopmynu-
pOBaHA TaK Ha3bIBAEMasl HEOCUHAHIUAABHAS 2UNOMe3d, COTIIACHO KOTOPOI KyITyJia TIpeicTapisna coboit
TEJIOMBI, MTePBOHAYANBLHO 3aBEepIIABIINECS CIIOPAHTUAME. BIOCNIeNCTBUH OHW YTPATHIHM CBOM TEPMMU-
HABHBIE CITOPAHTHN W JIUIb IOCNE 3TOTO WHTETPHUPOBATUCH B HHTETYMeHT. OUeBHIHO, YTO HUKAKUX
CHHAHTHEB TP STOM He BO3HHWKANO, M IPOTHBOINOCTABIICHNE HEOCHWHAHTHAJBHON THIIOTE3Bl CUHIMNe-
NOMHOU eunomese, V3JIOXKEHHON BB B OCHOBHOM TEKCTE, IO CYNIECTBY JIMIEHO OCHOBAHWIT U HOCHUT
cKopee (DUIONOTHIECKUIT XapakTep.
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Puc. 166. Spermatophytina:

A— E — MopdoreHeTnaeckuii psii cTaHoBIeHU ceMeHn: A — Genomosperma kidstonii; b — G. latens;

B — Physostoma élegans, I — Eurystoma anguldre;, J1 — Stamnostoma huttonense; E — ceMsIIodka

Ginkgo biloba;, XK, 3 — caruTranbHble cpe3bl yHUTErManbHoM (K — G. biloba) v OurermampHom (3 —

Polygonum coriarium) cemsimodex; I — Kymyia; 2 — MeTaclIOpaHTHii-HyIenyc; 3 — MHTETYMEHT; 4 —

MHKPOIIWIE; 5 — HapYXKHBIM MHTETYMEHT; 6 — BHYTPEHHHMI MHTETYMEHT, 7 — XeHCKHI rameTodur;
& — xanaza; 9 — dynuxynyc; /0 — «BOPOTHUIOK»

PAMHBIC KYITYJIB MpeoOpa3oBHIBATICH B MBOWHON WHTETYMEHT (6umeemanvhbie ce-
MATIOYKI — puc. 166, 3). [lepBoHaYaTbHO MHTETYMEHT ITOYTH Ha BCEM IIPOTSIKE-
HUHN OBUT ¢CBOOOIEH OT HYIELTyCca, HO B 3BOTIONNI MHOTHUX TOJIOCEMEHHBIX OH IIPO-
IPECCUBHO cpacTaacd ¢ HUM. B pe3yapTaTe MONHOTO IMPHUpPACTAHUS BHYTPEHHETO
MHTETYMEHTA K HYIIeIITyCy OUTerManbHEBIe CeMSIITOYKHT TTPeoOpa30oBEIBATICE BO 6110~
puuHO yHumeemaavHbie ¢ (BTOPUYHO) TIPOCTHIM HHTeTyMeHTOM. CeMAMOYKH BCEX
HUBIINX CEMEHHBIX PACTeHUN UMEIOT TOBOILHO MACCUBHEIN HYIIEIUTYC U3 HeCKOIb-
KHX CI0eB KIeTOK, OKPYXKAIOIINX CIIOPOINAT. Takne ceMAMOYKN Ha3BIBAIOT Kpaccl-
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Hyuearsmubimu. Y YaCTH BBICIIMX CEMEHHBIX PACTeHU MOIITHOCTH HYIIE/UTyCca YMEHb-
MIWIACh A0 OAHOTO-BYX CIOEB KIETOK (MeHyuHyyeatsmuble CeMSITOUKUA, CM. TJ1. 5),
HO JIEMITOCIIOPAHTUM B oTAede Spermatophyta Tak 1 He Bo3HUKIU. CeMsIouka pac-
rmoyiaraeTcd B TUIE HAa AJUHHOM WU KOPOTKOM (YHUKyayce, WIU ceMsHOMcKe. Y
HEKOTOPBIX MpeAcTaBUTeIel ceMSmouku cuasure. B ocHOBaHUU CeMSMOUYKU HY-
LEeJUTYC U MHTEeTYMEHT/MHTETYMEHTHl CIUTHI APYT ¢ APYroM. DTy YacTh CEMATOUKU
HA3bIBAIOT Xa1d30t. Y OOJIBIINHCTBA TAKCOHOB HU3IINX CEMEHHBIX PACTCHUI ceMsI-
MOYKU amponHsie (OPTOTPOITHBIE ), T.€. MecTa UX MpUKpervieHus K (PppyKTuhurka-
IUA U MAKPOMWIIE JeXAT Ha ogHOU mpaMoii (puc. 166, E, 2K). JInmb y HEeMHOTHUX
HU3IIUX CEMEHHBIX PaCTeHUU U Y BBICIIUX CeMEHHBIX (Angiospermae) rmpeobiaga-
0T GHAMPONHbLe CEMSTIOUKU ¢ (DYHUKYITYCOM, U30THYTHIM TaKUM 00pa3oM, YTO MUK-
POIIIIIE OKA3BIBAETCST OOPalleHHBIM K €ro OCHOBaHUW (cM. puc. 187, 5; 191, P)L.
BceneactBue Toro 4yTo MCKoIMaeMble XeHCKUE raMeTo(hUThl CEMEHHBIX pacTeHUM
BCTpeYaroTcd KpaliHe peJKo U MPU TOM IUIOXOW COXPaAHHOCTH, CYAUTHh O CTPOSHUU
U Pa3BUTUMU TaMeTOMUTOB MPUXOAUTCH MOUYTH UCKIIOUUTEIBHO MO COBPEMEHHBIM
BUJaM. Y BCeX KX POCT raMeToduTa COMPOBOXIAeTCd UMb KapUOKHUHE3aMU.
B pesynbraTe obpasyeTcs yeHouum, COACPXKAIIUA Yy pa3HBIX MpeAcTaBUTeNeil OT He-
CKOJIBKUX COTEH JI0 BCEro UeThipex sfaep. 3aTeM B LEeHTpUMeTaTbHOM HampaBIeHUU
MPOXONAT HUTOKUHE3BI, BCIEACTBUE KOTOPHIX Teldo rametoduTa pasfensercs Ha
KiIeTkr. TKaHb XeHCKOTo raMeToguTa HU3IMIKUX CEMEHHBIX PACTEHUN MO Tpaaulluu
Ha3BIBAIOT AepguunbiM 3HO0cnepmom. OTAeNbHBIC MOBEPXHOCTHBIC KJIETKHA Ha €ro
MUKPOIWISAPHOM KOHIIE CTAHOBATCSA WHULUAATIIMU apxeroHueB. OaHako y Oosee
MPOJABUHYTHIX MPENCTaBUTENCH apXeroHUU He o0pasyloTcs, U raMmeTo(uT Hemoc-
peacTBeHHO (bopMUpYeT SAUIEKIeTKY WIK Kak silekiaeTka (yHKIIMOHUPYET OAHa
U3 MOBEPXHOCTHBIX KJIETOK raMeTo(huTa Ha ero MUKPOMISPHOM KOHIIE.
MuKpoCIopsl roJI0CeMEeHHBIX PacTeHUI BO MHOXECTBE pa3BUBAIOTCS B MUKPO-
CHOPAHTUSAX U UMEIT MOIIHYIO CIOPOIMOUICHUHOBYID O0OJOUKY, 3allMUIIAIOIIYIO
9HAOCIIOPUIECKUU MyXcKolt raMmeToduT. Crerinpruaeckoi YepToi 3BOTIOIIMOHHBIX
mpeobpa3zoBaHUll CIOPOMOUIEHUHOBOM 000IOUKU MUKPOCITOP CEMEHHBIX pacTeHUM
crago obpa3oBaHUe JUHEWHOr0 YTOHUEHHOTO YYacTKa Ha AMCTATbHOM MOJICe —
cyavkyca. OH CIIOCOOCTBYET M3MEHEHHIO0 00beMa raMeTodnTa coodpa3HO CTEIeHH
€ro OBOJHEHHOCTH U, TJIaBHOE, BBIMTOIHSAET poib anepTyphl. [lepBoHaYaIbHO MUK-
pOCHOpPBl UMEIHU JBE allepPTYyPhl: MPOKCUMAIBHYIO TPEXIYUEBYIO JIETY U AUCTATbHBIH
cynbKyc. aMeToduThl, pa3BuBaroIiuecs B 000I0UKe TaKOU MUKPOCITOPHI, Ha3blBa-
0T Apednbviabyesbimu 3epHamu. B 3BOTIONMU Pa3HBIX TPYIN CEeMEHHBIX pacTeHUM
MPOKCUMAaNbHAS afepTypa peAylupoBaach, U BOZHUKAIU MOHOCYAbKamHble (0OHO-
60p0o30HbIe ) MUKPOCIOPHI ¢ €AUHCTBEHHON AMCTaNbHON amepTypoii. OHa HamoMu-
HaeT JIeTY MOHOJETHBIX CIOP, HO HE TOMOJOTUYHA €if, TaK KaK HaXOAUTCS Ha AUC-
TaJIbHOM MOJIFOCE 3epHAa, a HEe Ha MPOKCUMAaIbHOM. MyXCKOM raMmeTo(duT, pa3BUB-
MUKACS B 000JI0UYKe MUKPOCIIOPHI, He UMeIoIell MPOKCUMATBLHON anepTyphbl, Ha3bl-
BaKOT HbLablesbim 3eprom”. JIa 0603HAYEHUS 000I0YeK IPEANBUILIEBIX U MBLIbLIE-
BBIX 3€pEH HCIOIB3YIOT HECKOIBKO U3MEHEHHYIO TEPMUHOIOTUIO: UHMUHA — BMe-
CTO BHAOCIIOPHUS, IK3UHA — BMECTO 3K30CIIOPUSI U HepUHa — BMECTO MEePUCTIOPHUS.

'V BBICIINX CEMEHHBIX PACTEHHI OIMCAH eIle P THIIOB CEMSIIOUeK (CM. TIL. 5).

2 Y GONBIMHHCTBA BBHICIHTMX CEMEHHBIX PACTEHMH M3 Kiacca Angiospermae BMECTO THCTANBHOTO
CYNbKyca Pa3BUBAIOTCS allepTypHl B 3KBATOPHAIBHON 00JACTH UK IO BCEH MMOBEPXHOCTH MBUTHIIEBOTO
3epHA: KoavHych (GOPO3IBI), Hopbl WU GoJiee CIOXKHO YCTPOSHHBIE alepTypHL.
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B McKOMmaeMoOM COCTOSHHUM OT MYyXKCKOTO ramMeTrouTa COXpaHsIeTcs, KaK IpaBu-
JI0, TOJIBKO 3K3MHA. II03TOMY 0 CTPOCHUM ¥ Pa3BUTUHM MYKCKMX TaMeTOQUTOB ce-
MEHHBIX PACTEHMI NPUXOIUTCS CYIWTh IJIABHBIM O0Opa3oM II0 MX COBPEMEHHBIM
npencraBuTelsiM. B pa3BuTiu raMmeToduTa KApMOKUHE3bI HETOCPEICTBEHHO CONPO-
BOXIIAIOTCS ITUTOKMHE3aMH, BCIEACTBUE YETO CTAIWM IeHOIMTa HeT. Yucio Kie-
TOK, M3 KOTOPBIX COCTOMT MYXCKOH rameTodur, BappupyeT y Pa3HbIX CEMEHHBIX
pacTeHuil, HO Bcera 3HAYMTEIBHO MEHBIIE, YeM Y XEHCKMX raMeTOMHUTOB TeX Xe
BHIOB M pelKo npepbiaer 10; HanGonee peaylupoBaHHbIE MYXCKHE raMeTO(UTHL
COCTOSIT BCErO M3 IBYX KIETOK (HE cUMTasi ramer).

MyXcKue raMeThl HE MOTYT CAMOCTOSITE/IbHO JOCTUYb SLIEKIETOK KEHCKUX Ta-
MeTOGUTOB, UCXOOHO XMBIIMX BHYTPU HYLEIUIYCOB, 3a4acCTyiO PacIlONOXEHHBIX
BBICOKO B KPOHE JiepeBa. B penponyKTHBHOM INPOLIECCE CEMEHHBIX PaCTEHUH eCTh
ocobast cmadus onvlaerus, T.e. TIepeMelleHUs] SHIOCTIOPUYECKOIO MYXKCKOIo rame-
todura K cemsimouke. Takoe NMepeMeLIECHUE MPOMCXOIUT MACCMBHO C MOTOKAMH
Bo3ayxa (anemoguaus), peaxo — Boabl (eudpoguaus), a TaKKe IOCPESICTBOM Pa3HbBIX
XUBOTHEIX (300¢huaus).

VICXOIHBIM THIIOM OTbIJIEHUSs CEMEHHBIX pacTeHuii GbUTa aHeModuIn, Ui 06ec-
MeYEHUsI KOTOPOil MUKDPOCIOPAHTMK BCKPBIBANUCDH, BBICEUBAS SHIOCTIOPUYECCKHE
MyXCKHe raMeTO(UTH B BO3ayX. TeIOMBI Kymysbl, OKPYXXaBLIME MeracropaHruii
IpEBHENIINX CEMEHHBIX PACTEHMl, BEPOSITHO, CO3[aBaliM 3aBUXPEHUS B BO3IYIL-
HOM TOTOKE, OTOPACHIBABIIIME MPEIBUIBLIEBhIE 3¢PHA HA BEPXYLIKY MeTaclopaH-
rust (puc. 167). ITo aHasioruu ¢ COBpEeMEHHBIMU T'OJIOCEMEHHBIMU PACTEHUSIMU MOXHO
MIPEANOJIOKUTE, YTO Ha BEPXYILIKE METaCIIOPAHIHs pacIojiaraiach Xeie3ncrast TKaHb
(puc. 168, A), ceKpeTupOBaBIIIasi TAK HA3BIBAEMYIO ONbLIUMEAbHYI0 Kani0 (PaCTBOD
caxapoB), KOTOpas yJaBIMBaja MpOJETAIOIMe 3¢pHA M obecreynBaga MUTaHUEM
MPOPACTAIOIMI U3 HUX MyXCKoii rametodurt. ITo Mepe GpopmupoBaHus Bee Gosiee
3aMKHYTOTO MHTeryMeHTa (DYHKIIMIO YJIaBIMBaHNS BUIBLEI TPUHIMAJ Ha ce0st catb-

A

Puc. 167. Spermatophytina. Tpaexropuy 1mojeTa MpeanbUIbLIEBBIX 36PeH OKOJIO CEMAIIOYCK

Genomosperma kidstonii (A, B) n Salpingostoma dasu (B, I') npu HanpapJeHUY BeTpa napai-

nenbHO (A, B) u nepnenmukyspHo (b, I') cemsimouke: I — Kymyja-MHTETYMEHT; 2 — Mera-
CIIOpaHIMi-HyleIyc; 3 — CaJbIIUHKC
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Puc. 168. Spermatophytina:

A— B — crpoenue BepxXywiku Hyuemwiyca (4 — Genomostoma kidstonii; B — Eurystoma angulare, B —

Lagenostoma lomaxii); I'— E — byHKIMOHUpPOBaHKeE JlareHocToMa; | — KyIiy/ia; 2 — MeracliopaHIuii-

HyHe/UIyc; 3 — XeJe3ucTasi TKaHb; 4 — MHTETYMEHT; 5 — METracropa; 6 — CalblMHKC; 7 — JIare€HO-

CTOM; & — «KOJIOHKa» (= «1Iecr»); 9 — xeHckuil raMerodur; /0 — NpEeANbUIBLEBOE 3€PHO; CTPEIKHU
Ha /[, E — HampapJieHUe ABVXEHUS IPEINbUIbLEBBIX 3€PEH

NUHKC — CTEPYUIBHBIM BBIPOCT BEPXYIUKH HYIeJUIyca TPyOUaToil Wik BOPOHKOBW-
Hoit ¢popmsl (puc. 168, B). larpHeHIIUM YCIOXHEHUEM CATBIIMHKCA CTATIO TOSIB-
JIEHUE Aa2eHOCMOMA, TIPEICTABIISBIIEr0 CO00M pacIMpeHHYIO 6a3aTbHYIO YACThb CAlTb-
MMMHKCA, CO JTHA ITOJIOCTY KOTOPOTro IOJHUMANIACh KOJIOHKA CTEPIIBHOM TKaHU (pHC.
168, B). JlareHOoCTOM, BEPOSITHO, MTPAJl BaXKHYIO POJIb B PENMPOLYKTUBHON OMOI0-
MU JpEeBHUX CEeMEHHBIX PACTEHMI, TaK KaK IpeJoTBpamial MoMajaHue U30BITOY-
HBIX IBUIBLEBBIX 3epeH B ceMsmouky (puc. 168, I'—E). Y 6ojee MpOIBUHYTHIX
CEMEHHBIX pacTeHWi (IIpel )IbIIbIIEBbIE 3€pHA YJIABAMBAET BhIIEIsSeMas BEPXyL-
KOH HyILeJUTyCa ONBUIMTEIbHAS KaIlUls, BRICTYIIAIONIAS M3 Y3KOTO MUKpOTWIE (pUC.
169). Ha 51y KaIutio ocealoT NbUIbIEBBIE 3epHa. [1031Hee TOBEPXHOCTHBIE KJIETKU
HyLleJUTyca TOTJIONIAl0T pacTBOP ONBUIMTENBHON KaIUlU, BTSTUBasl ee TAKUM oOpa-
30M BHYTPh CEMSIIOYKM BMECTE C OCEBIIMMU 3epHAMU. Y HEKOTOPBIX MPOIBUHYTHIX
CeMEHHEBIX PaCTeHMIi BepXYIIIKa HYIIeJUTyCa CYUTHHO BBITSIHYTA B MUKPONUAADHYIO MPYD-
Ky. Y BBICHIMX CEMEHHBIX pACTeHMI IBUIBITY YJIaBJIMBAECT HE CEeMSIOYKa, a Apyrue
CTPYKTYPHI PpykTHduKauy (CM. HILKE ).

Vi10BlIEHHOE 36pHO Npopacmaem nolivyesoi mpyokou, KOTOpasi BHEAPSIETCS B TKAHU
crnopoduTa 1 KakK raycTopusi 00ecreuyrnBaeT MUTaHe PACTYILEr0 MYy>XCKOTO FaMeTo-
¢dura (puc. 170). BaxxHo, 4T0o MbUIbLIEBast TPYOKa HUKOTA HEe BBIPACTAaeT Yepe3 Mpo-
KCHMAaJIbHYIO aneprypy (JIeTy), a TOJBKO 4epe3 OUCTAIbHBIN CyJIbKyc. Yepes jeTy
MpeanbUIblieBbie 3¢pHa BHICBOOOXTanmu crepmarto3ounsl (puc. 170, 5). Ilocne pe-
IOYKIIAK IPOKCUMAIBHOM alepTyphl Y NbUIBLEBBIX 36peH MYXCKOI raMeToGUT CTal
IpopacTarh TOJBKO Yepe3 OOHY alepTypy (COOTBETCTBEHHO CyibKyc — puc. 170, B;
KOJIBITYC WM T10pY). Y crudoHOraMHBIX CEMEHHBIX pACTEeHWI MbUIbLIEBasl TPyOKa He
TOJIBKO IIOIJIONIAET IUTATEIbHBIE BEIIECTBA M3 TKAH! HYIIE/UIyca, HO U TiepeMeniaeTt
criepMuu K sgitnexierke (puc. 170, B). B OOJIbIIMHCTBE ¢y4yaeB BO BpeMs IIpopac-
TaHWs 3epHA M POCTA MBUIBIIEBOI TPYOKH 3aBepHIaeTcsi POpMUPOBAHUE JIEMEHTOB
MYXCKOTO raMeTo(uTa ¥ IPOUCXOANT TaMETOT€HE3, U TOJIBKO y pANa MpeLCcTaBUTe-
Jieit Angiospermae BCce KJIETKU raMeTodnTa U TaMeThl 00pa3yloTcs enle 4O BhICerBa-
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Puc. 169. OnburutenbHas Kamisi Ha BepXylke
cemsmouku Taxus baccdta:

1 — cemsmouka; 2 — OIBUIATEIbHAA KaIUlsd

HUS MOBUILLIEBOIO 3€pHA U3 MUKPOCIOPAHTHS.
TaxuM 06pa3oM, MyXCKOil raMeTOQHUT CEMEHHBIX
paCTeHUil B OTJIMYME OT KEHCKOIo BHaJale pas-
BUBAETCA SHIOCIIOPMYECKH ABTOHOMHO 3a CYET
PE3epPBOB MUKPOCIIOPHL ¥ TOJLKO Ha 3aBepluato-
;  LIeM STafie OHTOTEHE3a, NIONaB Ha CeMSINOYKY WIn
UHYI0 BOCIPUHUMAIOLIYIO CTPYKTYPY, IOJIy4aeT
MUTaHue HanpsMylo ot cniopoduta. Hammuue B
OHTOTEHE3e MYXCKOro ramerodura CTaluy SH-
2 IOCIOPUYECKOTO CYILECTBOBAHUS N NUTAHUS 3a
CYeT pe3epBOB MUKPOCIIOPHI 00YCIOBIEHO HEOO-
XOIUMOCTBIO €T0 TIepeMeleHusI BO BHELLHEH! cpe-

Ji¢ BO BpEMs OINbLICHUA.
QueHb MHOIMM TaKCOHaM CEMEHHBIX pacTe-
HUI KaK MOJHOCTHIO BBIMEPIINM, TaK U COBpE-
MEHHBIM CBOMCTBEHHbI CAaKKAaTHBIE MJIM KBa3UCAaKKaTHBIE (IIPe)IBUIbLIEBbIC 3ePHA.
V CakKaTHBIX 3epeH 3K3KMHa PaccianBaeTcsi C 00pa3soBaHUEM OJHOW MU HECKOJIb-
KuX (Yarue BCero JABYX ) MOJOCTEeH B 9KBATOPUATBHOM 30HE 3epHa; y GoJiee IPUMH-
TMBHBIX KBa3MCAKKATHBIX 3¢peH Ha MECTe IOJIOCTel HaXOIsITCs allbBEONIsIPHbIE (TY0-
yaThble) y4aCTKU 3K3uHBL. Jloroe BpeMs 3HAYeHHE CakKyca ¥ KBa3MCaKKyca BUNCIH
B VBEJMYCHUN MAPYCHOCTH MBUIBLEBBIX 3€PEH aHEMOMUIBHBIX PACTCHUM. OpnHako
HCCJIeIOBAaHNE COBPEMEHHBIX aHEMO(WIbHBIX PACTEHMIA 1TOKa3ano, YTO MBUIBLA B
BO3/IyXe OYEHb OBICTPO JercHepupyeT. BeiCOKasi mapyCHOCTD MbUIbIILI HEBBITOAHA:
XODOILLIO JIETAIOIIVE MbUIbLEBbIE 3¢PHA CIULIKOM J0JIO MPeObIBATN OBl B BO3IYXE U
OTMHpAIH GBI O MONAJAHUS HA CeMATOUKY. AHeMOGWIbHBIE PaCTeHHs POy~
PYIOT OTHOCUTEJIBHO TSDKENYIO MBUIBILY, YTO YMEHbIIAET € pasieT ¥ HEBOCIOIHU-
MBI TPaThl. YUUTHIBasl 9TO 0OCTOSITEIBCTBO, HEKOTOPbIe OOTAaHNKH IPE/IOoNaraor,
YTO CAKKYC 06ECIeunBaeT TAKYIO OPUEHTALIMIO IBUILIIEBOTO 36PHA B OMBUIATE/IBHOM
Karuie, 4TO arepTypa OKa3bBaeTCs B HauboJee BHITOIHOM ULl TPOPacTaHus MbUTb-
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Puc. 170. Spermatophyta. CxeMBI BCKpbIBaHHsI M IPOPACTaHUsL raMeTopuToB
W3 MUKPOCTIOPH (4), TpebuIblieBoro (5) 1 mbUIbLEBOTO (B) 3epeH:

1 — criepmaTto3ou; 2 — criepMuii; 3 — NbUIbLEBast TPYOKa; 4 — TKaHb HYLEJLTyCa; 5 — NpoKCUMab-
HBII MOJIIOC; 6 — AWCTAIBHBIN MOJIOC
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1EBOM TPYOKM TOJIOXEHUU. T10]I€09HTOMOJIOTH CUMTAIOT, YTO CaKKaTHas (KBasu-
CaKKaTHAas1) NMBUIbLA, WIK NPEANbUIbIa, TOSBWIACh B OTBET Ha BO3HUKHOBEHUE B
KapOOHe HACEKOMBIX NAAUHO(Ac08, CTICIMATN3NPOBAHHBIX HA NMUTAHUU IIBUIBIIOM.
Bonbuioil 06beM CaKKaTHOM MBLIBLBI COCTABISIIN 3alI0OTHEHHBIE BO3AYXOM S1YEHKH
U3 HECHeLOOHOrO CIIOPOIIOJUIEHWHA. DTO CHUXXAJIO NMUTATENIbHYIO LIEHHOCTh ITbIIb-
LBl ¥ JEeJIAI0 €€ HelpuBiIeKaTeIbHoM i naimHodaros. C aTumMu IpeanoioXeHu-
SMU HE COIVIACyeTCsl, OJHAKO, PeAyKIUs cakkyca y IIeJIor0o psiia 0osiee MO3THUX
npejacTaBuTeNel, X0Ts NaJuHOo(ary CylmiecTByIOT U B HaCTOsIIIEE BpEMS.

ITosoBoit mpouece TPOUCXOANT Y GoJiee TPUMUTUBHBIX (DOPM Yepe3 HECKOJIBKO
MeECSLEB N0CIIE OIbUIEHUS (B HEKOTOPbIX CIIydasix — YK€ IOCJe OTAEIeHNs CEMEHT
OT MAaTepPUHCKOIO pacTeHus), a y 0ojiee MPOABUHYTHIX — Yepe3 HECKOJIBbKO Hellelb
wiu nHeii. JleTany IO0I0BOro NpoLIecca U pa3BUTHS 3apOIbIIIa PAa3INyaloTCcs y Ipel-
CTaBUTEJIEH Pa3HBIX TAKCOHOB CeMEeHHBIX pacteHuil. OO0meil yepToi 3apoiblliei
ABJIgeTCSA OOpa30BaHMe Ha OMHOM IPSMOU CYCIIEH30pa, anexca KOpHs, JIEXKallero
GHYmpU Om cycnen3opa, M arexca nodera rnpu omcymemeuu Hoxcku (puc. 171).

MMocne onbuleHUs (Y BHICHIMX CEMEHHBIX PAaCTeHUIl — MOCJe OILIOJOTBOPEHU)
HayMHAeTCs NpeBpalleHNe CeMSIIOYKM B ceMsl. MUKpomnuie 3apacTaer, B MHTEry-
MEHTe/MHTeTyMeHTax auddepeHInpyIoTcst pa3Hble TKaHU, ¥ OH/OHM IpeBpallaeT-
cs B cemennyio kooxcypy. CEeMEHHYIO KOXYpPY 13 €eIMHCTBEHHOIO MHTETYMEHTA WIIH €€
yacTh, 1 QPEePeHIIMPOBABIIYIOCS U3 HAPYXKHOTO WHTETYMEHTA, Ha3bIBAIOT mécmoi,
a 9acTh CEMEHHOI KOXypbl, BO3HUKAIOLIYIO 13 BHYTPEHHEr0 MHTETYMEeHTA, — méame-
nom. TKaHb HylleJUIyca IMOYTH HAlleJO0 pa3pylIaeTcs pacTyIUM XEHCKUM raMero-
(GHUTOM M/WiIM 3apofbIllieM, HO WHOT/IA OHA COXPaHSeTCs M B 3PEJIOM CEMEHM KakK
nepucnepm W3 3aracaouieii napeHXuMbl. 2KeHCKUI raMeToGuT B BUIE MapeHXUM-
HOTO nepsu4H020 3H00CnepMa MOXET TAKXKe COXPaHAThCS MJIM PACXOMyeTCsl Ha ITHTa-
HHUE PACTYLIETO 3apobilia. Y BBICHIMX CEMEHHBIX pacTeHUil (Angiospermae) paHo
o6pasyeTcss emopuunbiii IH0ocnepm (CM. HIKE ), KOTOPBIA TakKe MOXET COXPaHSTh-
Cs1 B 3peJIOM CEMEHHM WM IOJHOCTBIO PAcXOl0BaThCsl HA MUTaHUeE 3apogbiuia. 1o
JOCTIKEHWH OIPENEIeHHON CTaIu Pa3BUTHUS CeMs OTIelsieTcs oT PyHUKyIyca, B
MecTe TIPUKPEIUIEHUS] KOTOPOTO OCTAeTCsl ceMeHHol pybey,.

Spermatophytina, coryiacHO BceM COBPEMEHHBIM B3IJIANAM, Ipe.-
CTaBJIIOT CO00ii MOHOMWIETHIESCKYIO TPYIIY BHICIIUX PACTEHUIA,
IpeBHEIIIIE TIPEACTABUTEIN KOTOPOIl COCTaBIIAIOT KOMILIEKC TPY/I-
HO pasrpaHnuvBaeMbix ¢GopM. bonee mpoaBUHYTHIE (HOPMBI CUJIb-
HO pa3jIMyalorcs 0 cTpoeHWIo dpyKrudukaimii, 1eTalsaM CTpoe-
HUA CEeMAIIOYEK, OCOOEHHOCTSIM DPa3BHUTUSI M CTPYKTYpPBI T'aMeTo-
duToB, ceMsSH M 3aposiieii. Obianaiomye ceMEHaMH PacTeHHUs
TPAIUIIOHHO TOAPA3IeisSIIOT Ha TOKPHITOCEMEHHBIE, WU LIBETKO-
Bhle (Angiospermae), 1 ronoceMeHHbie (Gymnospermae), U3 KOTO-
PBIX MHOLIA BBIIESIOT B KAUeCTBE TPEThEro TAKCOHA 000J109KOCe-
MeHHble (Chlamydospermae). DTuM TakcoHaM dalie BCEro npuia-

Puc. 171. Spermatophytina. 3aponsin Capsella bursa-pastoris
Ha CpegHell cTaauy pa3BUTHA:

1 — cycmensop; 2 — arnekc KopHs; 3 — TMIOKOTWIb;, 4 — amekc mobera; 5 —
CeMSIONMN




10T paHr oTaela. B otnene Gymnospermae 00bIYHO pa3inyaloT KIacChl THHKTOBBIC,
CaroBHWKOBBIE, XBOMHEBIE, OCHHETTUTOBBIE U «CEMEHHBIC NMAIIOPOTHUKM», K KOTO-
PBIM OTHOCST GOJBIIMHCTBO BHIMEPIIMX IPUMUTHBHBIX IOJIOCEMEHHbIX pacTeHuti ¢
BaiisiMu. OIHAKO OHM TIPEICTABIAIOT COOOM HECKONBKO 3BOMIONMOHHBIX JIMHUM,
CBSI3aHHBIX C PE3KO Pa3TNYaOlIMMUCS COBPEMEHHBIMU I'OJIOCEMECHHBIMU TECHEE,
yeM IpyT ¢ apyrom. [103ToMy O CEMEHHBIX MArOPOTHUKAX B TPAIUIOHHOM o0beMe
11e716c006pa3HO TOBOPUTH JIUILL KaK 00 ONpencieHHOM YpOBHE OpraHu3anuy, a He
takcoHe. OcTaybHbIe TIPUBHYHBIE HAM KJTaCChl TOJIOCEMEHHBIX PaCTeHUH pasinya-
JOTCSI HE MEHEE PE3K0, YeM BCE OHU B COBOKYITHOCTH OTIMYAIOTCA OT MOKPBITOCE-
MeHHBIX. [103TOMY B HacTosluee BpeMs B cocTaBe Spermatophytina npasuibHEe
pa3auyaTh MATh TAKCOHOB OJHOTO PAHIa, OTPaXalolyX MsTh OCHOBHBIX 3BOJIOLN-
OHHBIX JIMHMUI. B yueOHMKE 3THM TaKCOHAM IpUJAH PaHT Kjacca.

4.2.1. Classis Platyspermae vel Ginkgoopsida —
KJacce OmiaTepajbHO-CeMEHHbIC, HJIH THHKIOBbie

Kiiacc BO3HMK B BEPXHEM JIEBOHE W B HACTOSILIEE BpeMs CYLLECTBYET B BHIC
eIMHCTBEHHOTO BUIa — Ginkgo biléba (ruHKTO AByJOMAcTHBIN). Kiacc mpencras-
JIeH TJIaBHBIM O0pa3oM 1enmoKayAbHbIMU NUKHOKCUNbHbIMU IEPEBbSIMU; HEKOTOPbIC
BbIMepIIKEe (OPMBI CKOpee BCEro ObUIM IPEBECHBIMU JIMAHAMM. Tpododumisr mc-
XOIHO OBUTM CIOXHOPACWIEHEHHBIMU BalisiIMU, HO B XOJi¢ 3BOJTIOLMY HEOAHOKpAT-
HO TIPOMCXOIHJIO X YIIPOLIEHUE ¢ 06Pa30BaHUEM MPOCTHIX JIUCTheB. COBPEMEHHO-
My TMHKTO ¥ MHOTMM FICKOTIaeMbIM (hOpMaM MPUCYIIM CXU30TCHHBIE CAU3e6ble XOIb,
XOTSI HEKOTOpPBIE MCKOIaeMble TIPEeICTaBUTENM B CXU30ICHHBIX XONaX, BO3MOXHO,
CeKpeTHpoBanu cMoiy. MIcxomHo TeloMHbie HpYKTUDUKALUK Pa3HBIMU crrocoba-

oY O
OOGC

Puc. 172. Cemena pa3Hbix npencrasureseil Platyspermae:

A — HUXHeKapGOHOBBI Samaropsis bicauddta; b — cpenHeKapOOHOBBIN Comucarpus acitus; B —

cpenHexapGoHOBEIT Eremdpteris zamioides; I' — BepxnekapboHosast Diceratosperma carpenteridna;, /I —

HuwxHenepMckuit Callipteris sp.; E — nepMcko-tpuacosas Tatarina sp.; 2K — tpuacosblil Peltaspermum

sp.; 3 — tpuacosie Umkomasiaceae; 4/ — HaumHalollee pasBUBAaTbCS CEMsSI COBPEMCHHOrO Ginkgo
biloba

u
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MM TIPeOOPa3OBLIBANINCE B CHOPODUALLL, TIPUCYIINE TIOAABISIONIEMY OOJIBIIMHCTBY
TMHKTOBHIX. Y HEKOTODPBIX IIpeAcTaBHuTeNieil ObUTM MUKpOcHHAHTUU. COBPEMEHHO-
My Ginkgo cBOMCTBEHHA 30ud02amus, TAT OTJIOLOTBOPEHUS Y MCKONAeMBIX GopM
JOCTOBEPHO HEM3BECTEH. :

Ha nporsgxeHun Bceil cBoeil mcropuu npencrasutenu Ginkgoopsida cToiiko
COXPaHSIN OUAAMEPAbHYI0 CUMMEMPUIO CeMeHU ¢ IBYMS IIPOBOISIUMMH IIy4KaMU B
MHTETYMEHTE, KOTOPBIi 3aKJIaJbIBaeTCs IByMS OTIEIBHBIMU NMPUMOPIVAMH U IIPO-
SIBJISIET XapaKTEPHYIO «IBYPOroCTh» (puc. 172) xotst Ob HA paHHEH cTaluu pa3Bu-
TAA CEMATOYKHU. DTa OCOOEHHOCTh CEMANOYEK MHKTOBBIX, IIO-BUAMMOMY, OOYyC-
JIOBJIEHA TEM, UYTO MX WHTETYMEHT BO3HMK W3 JIBYX CTEPMJIbHBLIX TesoMoB!. Cemsi-
MOYKM U CEMEHA TMHKIOBBIX BCETNA AMpOnHble U 6e3 Kynyavl.

Ginkgoopsida cBOCTBEHHO BEICOKOE pa3HooOpasue ¢dpykrudmkaunii, oueBus-
HO, He IIpeiCTaBIsioliee eIMHOro MopdoreHeTyeckoro psia. CoOTBETCTBEHHO B
3TOM KJIacce LiejIecoo0pa3Ho BEIIEIUTh HECKOJIBKO MOAKIIACCOB, POACTBEHHBIE B3a-
MIMOOTHOILIEHUSI KOTOPBIX ITOKa M3BECTHHI HEMOCTATOYHO TOYHO.

Subclassis Calamopityidae — noakiacc KajnaMmonuTueBbie

IMoaxnacc, BKIIOYaOLMii eIMHCTBeHHEBI nopsaaok Calamopityales, o0beIuHsET
Haubosiee IpeBHNE W IPUMUTHBHBIE TMHKIOBBIC, CYIIECTBOBABIIIVE B BEPXHEM J€-
BOHE U HIXHeM Kap6oHe. MI3BecTHBIC MCKOMAEMBbIE OCTaTKM KaJaMONMTUEBBIX HE
TO3BOJIAIOT PEKOHCTPYMPOBATh OOJIMK 1IebIX pacTeHuit. Cyls MO COXpaHUBILIMMCS
BETBSM, 3TO OBLIM JIpeBeCHBIC JIENTOKAYJIbHBIE PACTeHUsS C KPYIHBIMU BalsgMu-
tpododuiaMu 6e3 nmpuIucTHUKOB (puc. 173, A, b, I'). Ilepbiuku Bauil uMean
OTKPHITOE BEEpPHOE XWIKOBaHWe. Baitv psima mpencrasuteneit (Sphenopteridium)
UMes AUXOTOMUpYIOIMi paxuc, Torga Kak y apyrux (Triphyllopteris) paxuc He
IHXOTOMMPOBAJ.

Crebny KalaMOITUTHUEBBIX B OOJIBIIMHCTBE CIy4YaeB OBUIM TOJUCTEINYECKUMHU
(puc. 173, 2K) c OTBETBISIBLIMMMNCS B paAvaIbHOM HaNpaBJIeHUU IIyYKaMH JIACTO-
BBIX CJiefioB. VI3BECTHBI IIPEICTABUTENH, Y KOTOPHIX B CEPALICBUHHON MapeHXUMe
HAaXONWINCh paccesHHbie Tpaxeuabl. Camble TOHKHE CTeONM ObUIM aKTHUHOCTEIN-
yeckuMmu (puc. 173, E). I[IpoTokcunema Me3apxHasi, IpU4eM B MepUCTeIaxX IOJIHU-
CTeJIBI OBUIO 10 TPU TSCKAa MPOTOKCUJIEMBI — OJIWH mepudepndecKUil 1 ABa BHYT-
penHux (puc. 173, 3). BropuuyHas KcwieMa U3 Tpaxeus ¢ MHOTOYHCIEHHBIMU OYe-
pPEIHBIMEI OKaMJIEHHBIMM ITOPaMU Ha paJWaibHBIX CTEHKAX M MHOTOPSIIHBIX MHO-
TOCJIOMHBIX JIy4ell CXOMHA C BTOPMYHON KCHJIEMOU apxeomnTeprcoBblx. HecMorps
Ha JOBOJBHO 3HAYNTEIHLHOE BTOPUYHOE YTOJIIEHME, B CTEOJISIX COXPAHSUICA TOJI-
cTeIil koprekc. Ha ero mepudepuy HaXoowinch paavajlbHbIEe IUIACTUHBI CKIIEPEH-
xuMbl (puc. 173, Z[), KOTOpbie BIOJAb CTEOJI aHACTOMO3MPOBAIN IPYr C APYIoM,
COCTaBJISISL €AMHYIO CETh cTepeoMa. Takoil KOpTeKC Ha3bIBAIOT CHAP2dH060l Kopoi.
W3 cre6na B auct Bxonwno asa (Diichia) v Heckonbko (Calamopitys) poBoas-
LIUX NIYYKOB, OOBEAMHSBIINXCS B Yepelke B oquH U-00pa3Hbli My4oK ¢ MHOXe-
CTBEHHBIMM TsLKaMU IpOTOKcwieMsl (puc. 173, U, K).

I CrpoeHne ceMAIOUEK CaMBIX JPEBHUX MPEICTABUTENEH STOTO KIacca U TepaTOJIOTMYECKUX ceMsi-
[OYeK COBPEMEHHOTO Ginkgo HaBOIUT HA MBICIb O TOM, YTO MCXOIHO YUCIO TeJOMOB OBUIO GOMBIINM
¥ HEIIOCTOSHHBIM, HO B XOJI€ SBOJIONMHN OYeHb OBICTPO YMEHBUIAIOCH 0 ABYX. [Ipouecc 3BOIIOIMOH-
HOTO YMEHBIIEHHS YUC/Ia CTPYKTYD HA3BIBAIOT 04U2OMEpU3ayUel.
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BecbMa cBoeobpasHbie HpyKTUdUKAINY KaTAMOIMTHEBBIX WHTEPIIPETUPYIOT 110~
pasHoMy. Ul MMKDOCIIOpaHIHH, U CEMATIOYKY PacIioaraiich TEpPMUHAIBHO Ha pas-
BeTBIEHHBIX ocsx (puc. 173, B, M), KoTopbie Ha3BIBAIOT CHOPOKAAOAMU. Pacmono-
XeHMe CaMHX CIIOPOK/IANIoB B TOOETOBOM CHCTEME TOYHO HEM3BECTHO. HawubGonee
MOJIHO COXPaHWIUCH criopokianst Triphyllopteris ubéris (puc. 173, JI). OHu BBIIJIA-
JSIT KaK OCh, ABAX/IbI M30TOMMYECKH pa3BeTBICHHas Ha Bepxyluke. Kaxnas u3 e-
THIPEX BeTBe Jajiee BETBUIACH AaHU30TOMHO 0 4— 5-TO TIOPSIKOB. TepMuHaIbHBIE
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Puc. 173. Calamopityidae:

A — nerans uepa Baitn Sphenopteridium palmdtum; B — muxoToMUpYIOWuit paxuc Baiin S. palmatum,
B — nerans dpykrudvkanyu Calathiops affinis, ' — Baitst Triphylldpteris ubéris; /] — aHaTOMHAS KODBI
cre6nst Calamopitys embergéri; E — cTpoenue creibt crebist Stenomyélon sp.; XK, 3 — CTPOEHHE CTeJIbl
cre6as Calamopitys sp. 1 netanb mepuctensl; 4 — anaromus y3na Calamopitys sp.; K — pPeKOHCTpPYK-
uus yuactka nobera Calamopitys embergeri; JI, M — dbpykruduxauus Triphyllopteris uberis n ee ne-
Tanb; H — IpoIoNbHOE U IIOTIEPEYHOe CedeHne ceMeHu Lyrasperma scotica; 1 — paxuc; 2 — 4epEILOK;
3 — rtemoM; 4 — crebenb; 5 — OCHOBaHHUE YEPINKA BaiiM; 6 — BETOYHBIH cieli; 7 — JIMCTOBOM CIIEN;
8 — mepBuyHas KcuneMma; 9 — BTopuyHas Kcwiema; 10 — Merakcunema; 11 — mepudepuiHbIA TS
IIPOTOKCWIEMBI; 12 — BHYTPEHHHE TSXU MPOTOKCHIEMBI; 13 — cllapraHopasi Kopa; /4 — cepileBuHa;
15 — mmkpocropaHTHit; 16 — wHTeryment; 17 — uyuemtyc; I8 — canbnmukc; /9 — nposoasiumii
ny4oK; 20 — KEHCKUi 1ameTopur

——

BETOYKHU 3aBepIIAIMCh MUKpOCIOpaHTusiMM. ba3anbHas och Hecna mo 60Kam JIBa
psIa mephlllieK, MPUKPEIUIEHHBIX K OCH MPOJOJIBHO M CXOOHBIX IO (opMe C Iie-
poikamMu Tpododmwuios (cMm. puc. 173, I'u JI). Yauie Bcero Takyio Gpykriduka-
LU0 OMKMCHIBUIA KaK I0OGEr, 3aBepIIAIOIMiiCS TeJOMHBIM CIOPOKJIagoM. B sToM
clly4ae MEPHIIKY ClIeAyeT IpU3HATh 3a 1ieJibie JUCThA. OIHAKO CTOJb MPOCTO YCT-
POEHHBIE JIMCThs COBEPIIEHHO He xapakTtepHbI i1 Calamopityidae, a obast KOH-
cTpyKuus GpykTuduKalny mogo0Ha KOHCTPYKIIMH Bailu ¢ 6MpypKUpyIOLIKUM pa-
XUCOM. B TO e BpeMs cunTaTh PpYKTH(PUKALMIO KATAMOIUTHEBBIX CIIOPOQULIOM
TakXe HEIIPaBOMEPHO, TaK KaK HeT HUKAKMX OCHOBAaHWI COMHEBATLCA B TEJIOMHOM
IIPUPOJIE €€ CIIOPOHOCHOM AMCTaTBbHOM yacT. [103TOMY HEBO3MOXHO rOMOJIOTH3H-
poBarh GPYKTUGUKAIINIO KATAMONUTUEBBIX C TUIIMYHBIMA OCHOBHBIMU OpraHaMu
BHICIIMX pacTeHuii!. CoueTaHue B ee CTPOSHUM MPU3HAKOB Baiivl B MPOKCHMMAIbHOM
YaCTU W CUCTEMBI TEJIOMOB — B JHUCTAJBHOM, MO-BUIWUMOMY, CBUIETEILCTBYET O
HE3aBEPLIEHHOCTU 3BOJIIOLMOHHOIO CTAHOBJICHNS CIOPOdHIUIa B 3TOM IOIKIAcCe.

MUKpOCIOpaHTHY KaJaMOIMTHEBHIX BeCbMa IPUMHWTUBHEL Y B M30JIMPOBAHHOM
COCTOSIHMM HE BCETZa JIETKO OTJIMYMMBI OT CIIOpaHTHeB TpuMepoduTOBbIX. B Mu-
KPOCIOPaHTUsAX (GOPMHUPOBAIVCH IPUMUTUBHBIE TPUIETHBIE MUKPOCHOpbi 6€3 KaBbI.

CeMeHa KaJlaMOIIUTHEBLIX TAKXKe O4YeHb NMPUMHUTHBHBL: JaXe B 3pejIOM CEMEHU
XOpOLIO 3aMETHO, YTO MHTETYMEHT COCTOMT U3 ABYX JIONACTEH, IMMPOKO PacXois-
muxed Ha Bepxyuke (puc. 173, H), Tak 4TO O MUKPOIIWIE €I€ HE MPUXOTUTCS
ropoputh. OT GyHHKyJIyca MOYTHA JO BEPXYLIEK JIONMACTeH IO MHTETYMEHTY IPOXO-
IIWIN IBA OCHOBHBIX IIPOBOISIIKMX ITydKa. B HEKOTOPBIX CeMeHaxX HapsAldy ¢ STHUMH
IBYMs IIyYKAMH B OCHOBAHUHM WHTETYMEHTa OOHapyXeHbl KOPOTKHE JTOIOTHUTEIb-
Hele nydyky. MHTeryMeHT ObUT Ha OOJIBIIIOM IIPOTSKEHHU CPOCIIMMCS C HYIEeIUTy-
COM, KOTOPHIiI He MMeJI COOCTBEHHOM MPOBOISILEH CUCTEMBI U 3aBEPILIAJICS KOPOT-
KUM CaJIBIIMHKCOM C MaJIeHbKUM JIaTeHOCTOMOM.

TI'aMeTodUTH ¥ 3apOABIIIN KAJTaMONUTAEBBIX HEU3BECTHBI.

Subclassis Arberfidae — nmoakaacc apoepuesbie

ExuHCTBeHHBI Topsnok — Arberidles (= Glossopteridales) — BKJIoyaeT nojaHo-
CTBIO BBIMEPILIVE PACTEHUsI, U3BECTHBIE CO CPEIHEro KapOoHa 1o nepMb. JlocToBep-
HO PEKOHCTPYUPOBATH MX OOJMK MOKa HEBO3MOXHO, HO, BEPOSTHEE BCETO, 3TO OBUIH
KPYIIHBIE JepeBbs ¢ TOJICTHIMU MTMKHOKCIINYECKUMHU cTBOJIaMU (puc. 174, A). Moui-

! TonoGHbIE «HE MONNAIOLIMECS> TOMOJIOTM3AIN OPraHbl HAa3bIBAIOT OPraHaMMU sui generis.
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