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CnopononneHuH SABMSIETCA OKUCIEHHbBIM YrNeBOAOPOAOM, UMEKLLIMM NPOMEXYTOYHbIN
XUMWNYECKNIN COCTaB MeXay YKasaHHbIM doopmyriamm C90H134020 n C90H150033 (Zetzsche
etal., 1937).
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Fig. 1. Life history of A. major/L. rhyniensis showing stages in the develop-
ment of the dimorphic gametophytes. The mature sporophyte (lower left)
bears sporangia with spores of two types. Blue spores develop into mature
antheridiophores; orange spores develop into archegoniophores.
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NeuyeHouyHUukK — otaen Marchantiophyta (Hepaticae)
bonee 5000 Bnaos
- [ameTOoUT croeBunHbIM NNMOO No6eroBbIN
- Ilnctba, ecnn ecTb, 6€3 XKMUNOK, 0ObIYHO OQHOCITONHbIE

- HacTto ecTb MacngaHble Tena (Ol'paHl/I‘-IeHHbIe MeM6paHOl7l BMeECTUIINULWa TepneHongos,
BKJTOMEHHbLIX B YIreBOOHbIN ManMKC)

- OK30reHHble raMeTaHrum (aHTEpPUAUNN N apXeroHnn)
- CnoporeHHbIn KoMnneke (cnopbl + CTEPUNbHbIE KNETKU, 0ObIYHO B BUAE anartep)

- CTeHka kopobouku cnopoduTta 6e3 ycTbmy

MapuwaHuueBble — Knacc Marchantiopsida
CNOEBULLHBLIE CO CIMOXHbLIM MTMCTONOMMYECKUM CTPOEHNEM
KNMMHOBUAHAA MHMLManbHaa KreTka
 OUMOpPdoHbIE pU3onabl
OpIOLLHbIE YeLlynku (amdomracTpmm), 06bIMHO ¢ 0COBbIMM NpUaaTKaMm
'MachnsHble Tena, ecnm ecTb, B 0CODbIX KneTkax (ngnobnacrax) 6es
XfioponsfacToB
MoryT 6bITb CrieumanbHble BMECTUNMLLA ANS1 MHOTOKIETOUHbIX BbIBOAKOBbLIX TEN

 JKONOrmyeckas cBsiab C KNiMMaTom cpean3eMHOMOPCKOro Turna, 4acto —
A0ANTAIINIA K V/CITORINAM nenemmeHHOoOro VvVRIIAAaAZwWHeHIna



Marchantia

“Ndvaca
e A
. 2
e

PR 2
X T ot

T
R

-
TR
-,

A= 1o




rmagKocTeHH
bin
(npocTon)
pusoua

A3bIYKOBbIE
pusonabl




Marchantiopsida

A,_, — nionepeyHbiit cpe3 (A4,) ¥ BepxHssi anuaepMa Tauioma (A4,), HUXKHHUIK SpyC KIETOK OTKPHITOTO
(4;) u 3akpeiToro (A,) ycrbMua Preissia quadrdta;






PasButue apxeroHnodopa Marchantia
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Marchantia






Otaen Bryophyta — mxu

(10-12 ThICAY BHIOB)

[ToOeroBas opranu3zanus rameropura (XoTs pa3BuTa
IpoTOHEeMa). JIncropacnonoxeHue 0ObIYHO HE 2- Uin 3-
psaaHoe, HET auddhepeHIInaly JIMCTHEB Ha OpPIOIIHbBIEC U
CIIMHHBIE.

JIMCThs U3 OIHOKJIETOYHOTO 3a4arka, 4acTo (He Bcerda!) ¢
KHUIIKOMN

Het mMacisiHbIX Tel (TaKkuX, KaK y IIEYEHOYHUKOB)

[Ipu pazBuTuu cnopoduTa 0OBIYHO CHaYaJIa YIJIUHSICTCS
HOXKKa, IOTOM 00pa3yeTcs KopoOodKa

HeT cTepuiibHBIX KIETOK B KOPOOOUKE
KopoOouka ¢ KOJJOHKOH
CreHka KOpoOOUYKH OOBIYHO (HE BCErAa) ¢ YCThUIIAMU
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Puc. 78. Crebenb Polytrichum:

A — rmnonepeyHblii cpe3 KopHeBMINA P. formosum; B — nonepeuyHblii cpe3 Hal3eMHoro nob6era
P. commune; 1 — pusoun; 2 — AUCTOBOM ciael; 3 — «3HAOAEpMa»;, 4 — KpaxXxMaJOHOCHOE BJIarajulile
(aMmuOM ); 5 — ruapoun; 6 — cTepeunbl; 7 — JIENTOML,



Puc. 79. JIuctes Polytrichaceae:

A—I' — cpeavHHBbIi JMCT (A), NoNepeyHblii cpe3 TUIACTMHKMA cpeauHHoro jucTa (5) ¥ MIacTMHOYKM-

accuMwisaTopbl Polytrichum commune Ha nonepeyHoM cpese (B) u B 6okoBoM noaoxenuu (I); 1, E —

MOMNEePeYHbIi cpe3 IUIAaCTMHKKM cpeAuHHoro aucta (1) u cpeamHHblit nuct (E) P. juniperinum; X— H —

cpeauHHbil aucT (X), nober co cnoporoHueM (3) U momepeyHblit cpe3 cpeaMHHOro aucra (H)

Rhacelopodopsis camiisi; K — nonepe4yHblii cpe3 IUIaCTMHKHK cpeaMHHoro nucrta Oligotrichum aligerum;
1 — nnacTMHOYKa-aCCUMWIATOP
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Polytrichum hyperboreum
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Puc. 77. INoGern u cnoporouun Polytrichaceae:

)
A — nobGeru u cnoporonuu Polytrichum commune, b — pniowan ¢ noyxkammu raverodopos,; B, [ —
pepxywika nobera ¢ nepuronuesm (8) n npoandepuposanmumnit Myxckoit suseroxs (I P. alpinum; A,
E — anvepuanit (A) w apxerovum (E) P. juniperinum ¢ napadmuiamm; K — MyxcKoe pacreHue
Dendroligotrichum dendroides ¢ nepurounsamu; | — noyxa ramerodopa; 2 — naacrumyaras napadusa;
7 . HuTHATAE Nanadiia
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Mopsapok Lycopodiales
-[epBNUYHO roMoOpu3HbIE TPaBhkI
-KopHM aHaToMU4eCcKkn NOXoXn Ha

cTebnu
-Jlnctbsa 6e3 nurynel, LenbHble
-CnopaHrum Ha HoXxkKax
-FfameTouTbl 060€EnonbIe

Lycopodiaceas.
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-Lycopodium (200-500 BngoB)
-Phylloglossum (1 BuA)
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Lycopodium-clavatum




Lycopodium
AnvkanbHas

Mepuctema
nodera




0. A e Lycopodium - ctebenb

cknepudununpoBaHHasi TKaHb

KOpPeHb

nepununk




S
-
5 :
s O
o =
@)
-
o S
C E
© g
T c
© @©
@ ]
)
C
)
T
(@
xR
s
I
S
p ([} P35 e m
T . 'nno w
s \ %
m i 18} -
O & R
O X SRR
T =
& 5
v S
DI s

-

©

£
S
S
£
@
o
Ll







e
. vy Y B ‘7
™ . o .
AN NS f N

g WS 4 g o~

SR TIRE

> 4

Lycopodium
(Huperzia) sp.
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Lycopodium
(Lycopodiella)

| alopecuroides:

= 3eneHbI rametTodouT

raMeToMuT C
MOJ104bIM (Lycopodiella) inundatum
cnopodouTom

Lycopodium
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L. complanatum L. clavatum clavatum Tun
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Selaginellopsida
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Pumc. 67. Selaginella sp. CmepmaToso-
H]IBL.

1 — cmepMaT0o30MM, TOJIBKO YTO OCBOGOIMB-
mniica w3 MaTePUHCKOU KIIETKN ; 2 — 3PeJblit
cuepmarosonfi. (IIo Dracinschi).

Pmc. 83. Cnepmarosompn [Isoetes lacustris-
L. (ITo Dracinschi).
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S. delicatula

S. wallacei

Selaginella (okono 700 BUAOB)
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FIGURE 9-24 Stem development in Selaginella sinensis. Longisection of the shoot tip
(left), and early development of trabeculae (endodermal cells) and of the air-space system
surrounding the vascular cylinder (right); endodermal cells become separated from one

another and undergo radial extension. [Redrawn from Hsi, Bull. Chinese Bot. Soc. 3:75 ;
1937.]
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Cocynet  Selaginella arenaria Underw.
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Anterior flagellum
Posterior flagellum

3BUTHS MYKCKOro rameropura Selaginella kraussiana A. Br.
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FIGURE 10-5 Equisetum scirpoides. Stem longitudinal
"~ 11 1and root primordia at a node.
_rd top of figure.
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Fig. 1 Developmental morphology of Eguisetum (Equisctaceace) leaf whorls. A, B, Equisetum byemale. C, D, Equisetum fluviatile. E, F,
Equisetum telmateia. A-D, Apical meristems of two vigorous aerial shoots. Apical dome surrounded by the youngest whorls (partially removed).
Whorl formation starts with an annular bulge (1) that later forms the tubular sheath with an apical ring of teeth (2-4). Bars = 100 gm. E, Apical
meristem of aerial shoot toward cessation of growth, with hexamerous alternating whorls (2-3). Youngest whorl (1) as annular bulge. Bar =
100 ym. F, More proximal region of vigorous aerial shoot. Leaf sheaths of four successive whorls totally removed. Lateral shoot buds arranged

in alternating whorls. Bar = 400 mm. Arabic numerals represent the order of appearance of leaves; the lowest number represents the most recent
leaf or whorl formed.









E. hyemale
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*3KkTOhbronHasi cudboHocTena B obnacTtu
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FIGURE 10-4 Scanning electron micrographs of stem surfaces. A, B, Equisetum hyemale,
showing two rows of stomata in the valleys between the ribs (A), and one sunken stoma (B).
C, D, Equisetum telmateia subsp. braunii, showing bands of stomata (C), and one stoma
(D). (A, C X 50; B, D X 700)
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E. arvense






Puc. 110. Equisetum telmateja Ehrh.

2-—4 — cTaAuM pPas3BUTUA aHTEPH-
6—8 — cTaguy pasBUTHA
%325, (1 — mo Walker;

1 — zpedsrit rameTodur (X 38);

InsA; § — cCIepMaTo30HN E’2.1 grvegzsg Ié';

apxerouuda. 2, 3,4 — X 5 ey —_ [
P 5 — 1o Sharp; 2, 3, £ u 6, 7, 8§ — 1o G. Smith).

FIGURE 10-18 A, B, archegonia of Equisetum fluviatile
showing greatly elongated terminal tier of neck cells.
C, D, archegonia, E. scirpoides, illustrating the twisted
form of the terminal tier of neck cells (C), and their
spreading apart at archegonial maturity (D). [A. B



