NETAJI SUBHAS OPEN UNIVERSITY
Choice Based Credit System

(CBCS)

SELF LEARNING MATERIAL

HBT
BOTANY

CC-BT-04

Under Graduate Degree Programme



ATFFYT

N

TR (NI JSRb® P ANIES 42 @ RRWIFARR SIe # B SNemcs Fiae | Trefe a2
AfSDIT (TR T2 Aey FRHIR & R RE T (NAAC) SEiR ‘@ (2T 21 Z0aE |
R NGl FhMe 2R FoHER Tres RErEs sivh 72 @ [Jars TR S0 @0
TR | a1 T— @R @0, “Thifem e 2esbe’, ‘o sembe’ 3k e / «Rfaf
GTICTS (T | (TG o @0 fofe 0 s 2 oioe FERiE S0z b soe T =110
SZCeR T AT M | 922 AT T FACR AN eI 8! @R (T G et | el
s G2 77 Tore (2v-fofes Tt wififben Ser@si JEnRee w1 e MRS FenReas e qrsita
a3} e e faistaa (Fca Teisige Rt (e | frwiaeesa epnifae sifterea f&fad e sacam
TEvel MR (T S SHEER AfSHITTE SRR Sie (s TS AR T |
oI Sferares @ wifiarze el SRR ATETIR [z @3 Tgw RrmEEcR o |

(UGC Open and Distance Learning Programmes and Online Programmes) Regulations, 2020
SR e THiEE AfePITan Wed svwty @2 PRSP, AT smfe w4
JRIOETF— SR 2T G2 o1afs @3 (I ARTECT ool FEACR | DM 2035-23 FFEFRE
(2T TS B @2 ibafeies AT FRF 21 209, @2 NG @Toife Jor I R Frars
2170 FCACZ | T SATF o1 SHHH (Faa FofTs Fora Riee A& ¢ ik S
b ¢ R 2ate | Reeia wreitals 91 2R GieoR s 2o 113e. fa b wes biewe ¢ frite |

& Rl owia F-Fr A19-Teiael frmidt s ofiaan @36 wmgsld i | B1LRFLa
AT G2 21I-Toiae JoTo AN @ AT forfie 2 | Femidions e S Siw @ =i
BTG SAS-GATACENT AN ST e @it | Refvpercas sireradicl iz Jors sio-Goidel
ofer (e s g frren—afe s[dq o2 sy Rl afswitra 1t ige wfoe
RS PR 21T SISl SIF9fre aze FRMR | SIHE @2 ARRY #AS-SoFICI NI TR
203 AR SR R | frSataiat @ e Rwire o RICarE S S $itne Sl Sifea S
G2 SA1-ToRFael & RmifRupieTcas formel siafs-amate [estmee ewres)d ofiel (03 | T Mrsias
o1 2GR WIS I R LS € FNITLETF OIS SR SIS A7 FA | TERHGFCT
ST ATH S afwrfedm |

ANI-Toieael Ao A TEB AFeAE S BEE o TE G2 3 SWIed A5e ey
I B

QAT (T.) WO *eFq ATFE
T



Netaji Subhas Open University
Under Graduate Degree Programme
Choice Based Credit System (CBCS)
fipafefes e <!
fezm sArifers Sfgafaw
Subject : Honours in Botany (HBT)

Archegoniatae (Bryophyte + Pteridophyte + Gymnosperm)
Course Code : CC-BT-04

AN 79 : SCFRE, 2021
First Print : October, 2021

TRfRmyieT SR SR gl e [y S gus |
Printed in accordance with the regulations of the Distance Education Bureau of the University
Grants Commission.



Netaji Subhas Open University
Under Graduate Degree Programme
Choice Based Credit System (CBCS)
feafefes sevmm arag
faw  sranfas Sfgwfu
Subject : Honours in Botany (HBT)

Archegoniatae (Bryophyte + Pteridophyte + Gymnosperm)
Course Code : CC-BT-04

fmnAfife

HLic
AT (T.) FIEE 7 AT (T.) AGH QT AN
(Chairperson) Professor of Botany
Director, School of Sciences West Bengal State University
NSOU
AT (. ) % were o G, Wjise TR HA(IS(
Professor of Botany Retd. Associate Professor, WBES
NSOU Bidhannagar Govt. College
&y SR 7 ©. ¥ SBII
Assistant Professor of Botany Retd. Associate Professor, WBES
NSOU Maulana Azad College
ST (TG.) SCEF SR IGH
Professor of Botany
Burdwan University
©. e o34t
Associate Professor of Botany
Jogamaya Devi College
ol R\ LT
©. wieret f crenfae ©. OISt
Retd. Assistant Professor Reader
Narasinha Dutt College Kalyani University
R st
PR 7
aes 7

G AP-RIACEE A FY @olfes qor Yo fmees @ wafre | ReyRvpem
FCHT IS SR 2Ol @7 @Al SR AR Al @S Syie el [ |
vz cwee
s






UEEO|

a3 2

a3 3

a3 4

a3 5

a;F 6

G 7

RS
@
VERSHTY

S
443 OPEN

woife o g [ReRmem

BT-CC-04
QifFraNEca (Archegoniatze)

JICAIFILS : o1, (A, GiRebe @ (ifeifeial

Riccia, Marchantia, Porella, Anthoceros,

G2 Funaria-3 GR«b@ € AKe (I

AIRFRCTH AFACEANS G ST 7P,
R 204y Sphagnum

CGRTTITEE A1 T Troly Sfer™ Alg=e
viffas tafisy @ il

Psilotum, Lycopodium, Selaginella, Equisetum

8 Pteris-43 GIR-b @ AL (IMTy

Ao GifEF @ ¢ Cooksonia, Rhynia €3
Lepidodendron

SPTCRYAel @ eIz, (GRTTHEE e Berif6 @
e, Brets Toam € O ©lesd, GRrereZs-us
S fos REGY)

9-26

27-102

103-109

110-129

130-179

180-195

196-213



a3 8

@< 9

G 10

G 11

femricz (afEy @ fdferm

Cycas, Pinus 9 Gnetum-99 Gl @
A=l (AP

Lyginopteris, Williamsonia, Cordaites-4<

P BIEOREI R

G TS LR Qe

214-219

220-260

261-273

274-288



Archegoniatae (SifFranfaca)

SFCANACET 2A4iTe FoTer Sois Sfen | @3 [eee seve foan au Sfer
(olB! =& ACARFRS 1 o wrow S, GRreeRs A T wrer Sfer @3
ferrar=int at TeG! Tfegn| @3 foq wrem Tfemma @Ita Archegoniate
fReITel AL 20T G G TR N F TS | g3 IR0 AP,
GRTTITEG @3 Rt «g @49 Archegoniate a1 7w |

e [ifor  ae-9 @3 foaf Sen (P AEeE TWre ARG |






aFF 1 O JCAHILH : o, (318, Hever ¢ fdfqers

Ao

1.0 Sy

1.1 e®RE=

1.2 QCARFBCER My

1.3 CARFBCET G

1.4 ACAFIRCES ALY S [T AT @ A=
1.4.1 ACARFZCER ALY CRICER A @ (A=
1.4.2 QACARPIRCGT AL GRTGRARER A € T

1.5 QAR @Rt
1.5.1 = @olfbrrrzbm MaRe @ae
1.5.2 = SHICECICAIORRRER AR (afigy
1.5.3 cxifel QucareiEhia sAdi=e tafigy

1.6 A=

1.7 SRR it

1.8 T

1.0 Trwp

OB G0 R FC SN AT Gron Sfema FEfeiie [anefl s smce ke ¢
o JFIBCHR ANaFe vififas (Y ¢ witr GlRaber

o JCARPIZLH AU R SR GG A @ A

o JCARFIRCGA Y (GRATTRAG! SR Tigrna A=y € Ty

o ARG ARITR Feital

o IR wwsfe fifen fdefm yur v aREPTE wit atre sifsfas EfcEE
{12




10 NSOU e CC-BT-04

1.1 &II<=1

2l 50O HEICe ISR T 4F0R 2T TR 27 2IfF | G (&0 (@Rl I8 SPIEd Mg
@R 0% fog e @ @7 GRS 9lIRe WeTd 27T | [5g FUNS 757 T (TR & AP0 (reie
@ 9IRS SCH ka1 MGTe A1 Hrevirs wiecs 7, S0 w2dl s Tro! Siwad AR ? @2 G
SfifeTo1 Q1 SN O 2 e S GO Sfew B WA SNl ACARFIRG Ao |

GZIG! AT SN, M-I AT G R FCF | A7 AP ACAFRC0F WA I ST
ATAIG 27 | Oz G0F TE64” (amphibious) SfEwcst ey a1 231 | Bfegw Teite ATFBH S_EI
€ ATAIFIZO! € (GRTTITIRE @F ThTS! FI0 | TS FroIG Sferrd W02 1 FHCHH T 2078
BT S AN (@ few Site amvd @9 ¢ i o i3 | siwal [fen @ Az
TACE 9)ef5t Tl AT FA AN ALY T Pt (A0F ZoTer AR Frod @3 Tfgme =nifiex
qHE— 1 [ D 724 |

1.2 JTAFZCEA M

ARG SrorR Sfera cafkigrafer s e—

1. 2 Sfgr (il fomied (n), Feter, AR, FKeTs!, FreIG! @ 7e e @I @’ @)
‘D TG |

2. Sfennz SRzl *NifEe, REsoBR <2l @) STOIR ACAFR6T CHg (T 397) T
Fle ¢ SOR TR T Rremo | g2 AR R S FITARG 8 FIOT TR S
Tfere” <@l 23 |

3. 2RFO o SEHAEe; HAfRACS G Al IHAN ATSCAC TS @ LT A S FCA |
YO F<qRA el A7)l ST |
Fkq2s AR 12 2Af@FHT ZW—External capillary system formed by close association of
plant body €<R Internal conduction by so-called conducting cells (non-lignified) |

5. QATAMFRGA T Gelel S5 PN | AGTelel BB SJR&l] G BGrelel S FL 90T |
BN 915 FII TA— T O TS OF € GATIR A T WA A< <ol 27 |
AR Sreretd AREEIER (aeiforem 7kel [Kifew) 3 oE @36 IFF TR ¢ 9Fih
Tl TG | sl TS SFfoq @3 PR fGEFiteeT I Moa w@lg Tes 36 |
T Tl S WG A 2l AR A |

7. ACARFBHR (0TS A 24iee oiers SofRforse o 20 R TN SIeF f2Ee sy
(2n) TR 27 | Tl BB Rreretes T0eT ol @R e Jfad et (@94 S aife
|

8. (@ud Sfigw g, forered Tferna e Y& AT @3k I @ 7S ooy formred Tferma T
e A BRI e | «ft RS wel St @3 R wifsfes e |




NSOU e CC-BT-04 11

(@94 Tfewm AW 3z =7 forsiaa Sfir @ (@969 Bfetwa TRA191 e SR_ITS 2o (i
<l |

9. fzere @oxa Sfemmas TR, e, wyNg kS A sifde At foals st frew
QAT A, WCH 7 (F6), M I (PIB1) @ &S AT T FI2AP18e | IAPCER A&
AT (@Y Teol 2| (@9 Tole ARG @idekhite @ [k e [fen
SPICH IHWI (I (7l AR | ATeNFoa (2] ]2 S Gy AR A9 249 2Ffod 23 |

10. T Sl RITIS JIRFZI6S AR 0 SI576T Grelel 2AfFe1(%e 237 |

11, ACAFEET G 3fozh AWe 8 2 sejzas a6 | (@1 (o) @ ST (@9xF)
e 4o SR 2RIFEC =0 |

12. eyl Sfegnenaf® (e w15 929 0 A0e formied Tfen q0a @R @9 (RIS (GRS
TP ZIRATIT FRAF (n) | GRAGCEF {3 WIS o4 Tief I 27 |

13. G TG @ w@Flgq R el TS FRUF (@IS A @l @ 27 A
(ATF AL @943 Tfew afde (2n) 201 @97 TfEnnz STeee @3 (99 Teom I
JCE U (KR Tfew 911 23 GAR GIRABT 3 TEINTE (94 S ACHT |

14, Tomed € (@947 Sfen fon SFion 29X Gefsarsl SPTIeFiod 23 |

1.3 JTCAFIZCoT SAbar

AARFIZCR Sefers] SPTx SFhed el Goral fomered @ (@qaa Sfgn rzafont o wiigfon | omiem
Tfen (T =% 929 A T oo Soqie (T T8 9 W; GR SIETmE RS WA
(FICACSIT AR ZIACTC T8 Iel ZC AT | SRS (TG G ST Srelel S5 72 I T
93 TP SN S I6N 2T | Sfnncg ORI WA (@Ite™ A Gt [C2Ee o Fie
AR |

FIRIPP (@R Reied =@l @9 Seol 263g oBiE T 5l 23 O ‘@9 (@1 912 fomiE
S 2™ vl | (39 g 20 fomiE Sfen toft e 11 [ awitas 23| fomi Sfgn (ieeas
5 9J% @ BN 2 FCL | 241! (ATF SR RFICSTAITS M661 7RG (SF1) Cofd 27 @3 Faret
(AT O6e1 FAICs (F1Y (1) T 2 | ARFRT @GR &l G SRR | S@le @
TRz fleTtas e TR @izl (Fell)) tof 28 @) @9 Sfer™ el I | aaiforem
@9xE fen forrem Tferm@ €7/ o@ ¢ AwE Gy =)l Al SiRFela fSaiie | @gaa Sfea
AT @RI RRIFPT Kot T FIZET (n) ‘@9 S 83 | ([9 ST AL AL
s fome Sferm R 21 € (@eE bl W06 | AFRGE ST @2 73 A T d
AT TG A6 G Ui AR T o7 DI 2R ACARFR0T Gz
Spregied (bd-1.1) |




12 NSOU e CC-BT-04

PRGN SIRAGCE S2{TH S Srejsas (73] AR G GHI2 AT €on| 5% G2 Szt
Tifeewe Wit | 67 IARFEG S G99 9 @96 SIE @ (A0 @9 B 2o @ G
Tesife 2q—a7 (el Teoin foid fURe (2n) 2 G (T OB 924 I | Seaqe« it fosim
Tfen Tesiy 29T &S SRS (SHTATIE) I67 27 | S e ol Sfem (e A
foried & (A0F T QeiR PR @RGE A SEINGHE SO RETR GO SPrEel
(SUICA19m3) =T 23 | oy g AARFRGT 2eifon (Fea g2 SpErei« (] TR | GOt AT (F9&R
Tfgn FIZET (n) 2|

Breiea Sfen

A7 (n)\ g

ROy ,
7‘ ﬂ\(n) ' @)

l\ | @R (2n) /

RAGTIE iR
(2n) (2n)
i @RS

(2n)

@ 72 2 1.1 ¢ ACARFRET GROBF *H2F |

B el - 1
A% Ted i @2l *Frg sfFet T ¢

1. QARG Sfew (2 fema a1l (e ?
2. R AR T |




NSOU e CC-BT-04 13

AT (@R 2|

e o F@ 23
PRSI OPCF ] =
Biereel S 919w g et |
ARG SICH 51T g W |
w@lq @3/ fa/T2 FIEETE |

(99 Tfgn eel wyIg
TeEE I/ S ST |

S |

(@94 et 29w (@I |

fepi Sfgtna a2w @ |

femica Ty (A0 e 2UiE @9aa e sfocs
@9xE Bfew (s e 2o fomea joa Jafors

Q@ Y K] > ¢ freve |

A |
T |

1.4 JACAFIRCEA AL S0 eICo Agsy @ iy

AFIZG Trer Sfema G @ (AIIceTa At fSlet a6z 9k cone GRreeRGe
ABHE A TS |

1.4.1 JATAFIZCEA AL HATER A
faaferie sl KA ARPRD ¢ HIERFRDE N S M) M4re 212 ¢

_.
e

 ® 3 kv =

TG A4 Sfgnong AEerel 93 femied (n) @ Freidl |
TOACHE (FICANRFEPR S 96T WY 952 aFfed |
s AMTE TSACHE (YOI |

FR Tl A |

61 TOACH(A2 S7Fe |

@FRABE ERETe Bkl 1o |

TOACHE 58] FICARS ST IO |

SeR SoifRfore MiEs TR «igeiE IR |

JICFIRCEA @9 (n) (ACH o IR 2ARTGoTRIed AT Skl e 99
S, G A AL STATACNITSII IAlgeiyo)ef |

oy (F(92 oed Sfen € (F9ed St FCAZCA 2Ol (FR SRS |




14 NSOU e CC-BT-04

® JTITIRCHS AT (HAITER NGy
JCARFBCGT AT NI 2 A A ACES SRIF S (IT08 57F ! A (TN 8

[QRiG TS
YO 6T | 4T FeTE |
A4 Sfgn (72 I SIS GRS A A4l T (12 T AFfon w2l e @

ILFR QT L FCEANR AT
agfed |

T Tl Sefe] GRS I
g3 amvd SIREtE = wikEd =i
sIfFafPe A 1

(I Sole SZCAIE, SRS S2=
TS 2o |

Freere ot Granfer it femigzat |

GG ST AT fofe 27 «3g
i SR S|

el 9o 77 Al |

e YIS AN SPhA |
o @ (@94 7l Fog € FE |

ACAFET Bfgr (rzd Al wi
ST |

T S Spvesfet FCHCG T2l € q9l
IFe al SfFEe AT |

(N Sl 7T FRAZ TSI AGfew |

FGreel TS Bl 6T ZH—T o1ge
FICI WA

Gizealls Tz fsfs =3 =t a1 RKarmig
SE Al

T SRR aifde 23 |

G ST ST |

@9xs Sfgnone o Sfenoees e
5l keI R |

1.4.2 JACAFIRCEA AL GRTSHZCEA Ay

1. ARG @9 Sfema A [Reaws w1 s Sfema e GRrerziea 79,

Tere, sfas wifn afen Eferma ey TS |

ToT (P e |

2.
3. TSACH(AE G Sl OE 2RItE IR G G IWICHY @l AR

|

wos

Caea T TeAEEs Tl SielEaly |

TOACHCAZ ST S Sesarsl TO |




NSOU e CC-BT-04 15

® JTAMTIZCHA ALY GIATOIFZGA TN

ICFIRCG Y GRITCIFRIG Al A TGS oA (A #Afeire 27 | gefet fmam=i ¢

1.
2.

AT 2w Sfen (2 formed fog GRTTRGa (Fia (@96 |

JACARFLCEA @feR Sfign forem Sfgmwa e )l Al STl Momie e
GRTTFRGT Fg ©f F~5d FReq @32 GRbLE 2T e I |
AR (@9 Sfew 1, Fle @ 2o Rrefite AtF 7 wLs (GRTerese % g
@9 Sfegr 2l 3, P ¢ Ao [Krefrs |

ARG A<z a1l 7)< feraifere] 2w g (GfRteleizna @oa Sfem Acaas
T Aoifde @k fosfem = |

m A - 2

AT Ted e WLt WrRE sjad Fw ¢

1. ARFRGE GRabte (LR NiPe [Reiew 90 2

2. AAFR6F (@9x Sfen fomracaa wo 3l TSz e |

3. ARG R TRy Fai @ iz e z/23 91

4, ACARFZCER s dW<E, A4S |

5. AR ARGRGH I *NFFeR ©Id S TfFFelF |

6. RFIRLCS SGEICend Sobd (e ol 232

7. QACAFRE T S Sl wwig 7R SIS A |

8. ARG v Rl (Si2eallt) Rasmein Sge /33 = |

9. JAFECHA Tomizm w7 ifagon IeR el o@g 7, LA A @R

_.
e

@3 ALY A 74 |
TG Gelel AR 2w 23/23 = |

1.5 ATAwRGa cefdfett

QARG FAMFFS ALALT T S (1864) T8 Tl ©F1 W04y 30T, 29I, B € ANGO

SO SOYE (A | AFTOIIE PO (1979) JAMCAFRGCE 9j2F ol el oy e |
wiEen (1883) &N ACARFIRLI Koot gt @fdre @iel T, AT @A (Hepaticae)
AP (Musci) | 1892 a1 @oetd @@iifost ifds foat atsl el e, agi—

1. =™ (Marchantiales)
2. GEFNCafe™ (Jungermanniales)
3. SICEICACAICG (Anthocerotales)



16 NSOU e CC-BT-04

ST @ (1899), F=ITIET (1918, 1940), Faet (1938, 1955), SIFerei= (1953), JoIA
(1953, 1958) 234 @Sl AT foab @fdte [ew Faw, q2ii—

e @F—@AMTA (Hepaticae)
ifet 72—snEeTal (Anthocerotae)
el foq—1Re (Musci)
AFTOIPICH FATIER (1951) Tferwa Sgeifos el s SR ifez Al »fiasa seaw
P
1. @slifbFoPre (@ifT)
2. SHCECICAIZPTE! (SHICRITCAND)
3. AC7{PTe! (IFRF)

@ 2PRed SIReRARE’E Sgerabsfe T sfeke @) ermes 243fse
(1957) ACARFRHR (el [@ial fowzme ¢
freto—Icwizs!

clfel 1 @Gl (Hepaticopsida)
c=ifet 11 Wﬁﬁ@ (Anthocerotopsida)
ceifel 100 ?ITC?IT"U%NZT (Bryopsida)

o ARG cfdfqen 3

Crandall-Stotler & Stotler (Shaw & Goffinet, 2000; @R Goffinet & Shaw, 2009; &TZ Wﬁ@)
ARG o@efe Sferafens foan el eow s+ | Remial 2o c—

B FHEECAEReI—Marchantiophyta (liverworts)

B JTAER6I—Bryophyta (mosses)

B SOCICIAGITe0—Anthocerotophyta (hornworts)
® Marchantiophyta 3 Trei@ent @7 fdfem ¢

e @fifJe T (8 ZETR—Crandall-Stotler, B., R. E. Stotler & D. G. Long. [2009] (in
Goffinet & Shaw, 2009), I A< FAMRCA Crandall-Stotler and Stotler (in Shaw & Goffinet,
2000).

(Ref. Morphology and classification of the Marchantiophyta. pp. 1-54. In B. Goffinet & A. J.
Shaw (eds.) Bryophyte Biology, 2nd edition. Cambridge University Press. Cambrige.
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PHYLUM (Division) : A& —S-g_ICaw206 (Marchantiophyta Stotler & Crand. Stotl., in
A. J. Shaw & B. Goffinet, 2000, Goffinet & Shaw, 2000, 2009).

O CLASS HAPLOMITRIOPSIDA Stotler & Crand.-Stotl., 1977
SUBCLASS TREUBIIDAE Stotler & Crand.-Stotl., 2008
ORDER TREUBIALES Schljakov, 1972
SUBCLASS HAPLOMITRIIDAE Stotler & Crand.-Stotl., 2008
ORDER CALOBRYALES Hamlin. 1972
CLASS MARCHANTIOPSIDA Stotler & Stotl-Crand, 1977
SUBCLASS BLASIIDAE He-Nygrén, Juslén, Ahonen, Glenny & Piippo, 2006
ORDER BLASIALES Stotler & Crand.-Stotl., 2000
SUBCLASS MARCHANTIIDAE Engl, (Marchantiales), 1893
ORDER SPHAEROCARPALES Cavers, 1910
ORDER NEOHODGSONIALES D. G Long, 2006
ORDER LUNULARIALES D. G. Long, 2006
ORDER MARCHANTIALES Limpr. in Cohn, Krypt.-Fl. 1877
CLASS JUNGERMANNIOPSIDA Stotler & Crand.-Stotl., 1977
SUBCLASS PELIIDAE He-Nygrén. Juslén. Ahonen, Glenny & Piippo, 2006
ORDER PELLIALES He-Nygrén. Juslén. Ahonen, Glenny & Piippo, 2006
ORDER FOSSOMBRONIALES Schljakov, 1972
ORDER PALLAVICINIALES W. Frey & M. Stech. 2005
SUBCLASS METZGERIIDAE Barthol.-Began, 1991
ORDER PLEUROZIALES Schljakov, Bot. Zhurn. 1972
ORDER METZGERIALES Chalaud. 1930
SUBCLASS JUNGERMANNIIDAE Engl. 1893
ORDER PORELLALES Schljakov, 1972
ORDER PTILIDIALES Schljakov, 1972
ORDER JUNGERMANNIALES H. Klinggr., 1858

Anthocerotophyta 3t zefens «a fafawi= s

PHYLUM (Division) : Re!5—STIZIGTAGRFZ5! (ANTHOCEROTOPHYTA Stotl. & Crand.-
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Stotl., 1977).
O CLASS

ORDER
O CLASS
SUBCLASS

ORDER
SUBCLASS
ORDER
SUBCLASS
ORDER

ORDER

LEIOSPOROCEROTOPSIDA Stotl. & Crand.-Stotl., 2005
LEIOSPOROCEROTALES Hissel, 1988
ANTHOCEROTOPSIDA Jancz. exStotl. & Crand.-Stotl., 2005
ANTHOCEROTIDAE Rosenv. corr. Prosk.

ANTHOCEROTALES Limpricht in Cohn. Krypt. 1877
NOTOTHYLATIDAE Duffet al.
NOTOTHYLADALES Hyvonen & Piippo. 1993
DENDROCEROTIDAE Duff et al.
PHYMATOCERALES Duff et al.

DENDROCEROTALES Ha’ssel emend. Duff et al.

Ref. Goffinet, B., W. R. Buck and A. J. Shaw, Bryophyte Biology, 2nd ed. Cambridge University

Press, 2009.

Buck & Goffinet (2000), Goffinet & Buck (2004) and Goffinet, Buck & Shaw (2009).

® Bryophyta 3t -@3 cifafey ¢
PHYLUM (Division) : e —aIcaIwIEs (BRYOPHYTA Schimp).

SUBPHYLUM

O CLASS
ORDER
SUBPHYLUM :
CLASS
ORDER

O CLASS
ORDER

O CLASS
ORDER

TAKAKIOPHYTINA Stech & W. Frey (super Class 1 in Goffinet, Buck
and Shaw)

TAKAKIOPSIDA Stech & W. Frey

TAKAKIALES Stech & W. Frey (Super Class II in Goffinet, Buck and Shaw)
SPHAGNOPHYTINA Doweld

SPHAGNOPSIDA Ochyra

SPHAGNALES Limpr. (Super Class III in Goffinet, Buck and Shaw)
ANDREAEOPSIDA J. H. Schaftn.

ANDREAEALES Limpr. (Super Class IV in Goffinet, Buck and Shaw)
ANDREAEOBRYOPSIDA Goffinet & W. R. Buck

ANDREAEOBRYALES B. M. Murray.
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SUBPHYLUM

O CLASS
ORDER

O CLASS
ORDER

O CLASS
ORDER

O CLASS
SUBCLASS
ORDER
SUBCLASS
ORDER
SUBCLASS
ORDER
SUBCLASS

ORDER

ORDER
ORDER
SUBCLASS
ORDER
ORDER
ORDER
ORDER
ORDER

ORDER

: BRYOPHYTINA Engler, (Super Class V in Goffinet, Buck and Shaw)
OEDIPODIOPSIDA Goffinet & W. R. Buck
OEDIPODIALES Goffinet & W. R. Buck
POLYTRICHOPSIDA Doweld
POLYTRICHALES M. Fleisch.
TETRAPHIDOPSIDA Goffinet & W. R. Buck
TETRAPHIDALES M. Fleisch

BRYOPSIDA Rothm.

BUXBAUMIIDAE Doweld
BUXBAUMIALES M. Fleisch.
DIPHYSCIIDAE Ochyra

DIPHYSCIALES M. Fleisch

TIMMIIDAE Ochyra

TIMMIALES Ochyra

FUNARIIDAE Ochyra

GIGASPERMALES Goffinet, Wickett, O. Werner. Ros, A. J. Shaw & C.
J. Cox

ENCALYPTALES Dixon

FUNARIALES M. Fleisch

DICRANIDAE Doweld

SCOULERIALES Goffinet & W. R. Buck
BRYOXIPHIALES H. A. Crum & L. E. Anderson
GRIMMIALES M. Fleisch

ARCHIDIALES Limpr.

DICRANALES H. Philib. ex. M. Fleisch

POTTIALES M. Fleisch
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Superorder : Bryanae (Engl.) Goffinet & W. R. Buck

ORDER :  SPLACHANALES (M. Fleisch.) Ochyra

ORDER ¢ BRYALES Limpr

ORDER :  BARTRAMIALES D. Quandt. N. E. Bell & Stech
ORDER ¢ ORTHOTRICHALES Dixon

ORDER :  HEDWIGIALES Ochyra

ORDER :  RHIZOGONIALES (M. Fleisch.) Goffinet Shaw

Superorder Hypnanae W. R. Buck, Goffinet & A. J. Shaw :

ORDER :  HYPNODENDRALES N. E. Bell, A. E. Newton & D. Quandt
ORDER : PTYCHOMNIALES W. R. Buck, C. J. Cox, A. J, Shaw & Goffinet
ORDER :  HOOKERIALES M. Fleisch
ORDER :  HYPNALES (M. Fleisch) W. R. Buck & Vitt.
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6. [FENIFAIT Tss SEAD T |

7. CARGON w8 F ¢ FIE 2

8. CHAMBICTN F2

9. fomia Tfegn @ g 0T Ny e
10.  SICARFERRT T610e F (A 2

11. TIAREN @ SHEP (i ATARFBE TS 2
12. GiffeCs e

2.6.7 TewIe

1. SRR 2.6.2 (74 |

2. SIBRW 2.6.3 (04|

3. SICORM 2.6.3A (W4 |

4. SRV 2.6.5 (T4 |

5. SOEA 2.6.5 (14|

6. SN 2.6.5 (4|

7. SBRW 2.6.5 (4|

8. SICNEW 2.6.5 «F ool fomidd Sfegw (74 |
9. SIBRA 2.6.2 (14|

10, SECHRY 2.6.5 (74 |

11. SR 2.6.5 (3 | (REGwI317)

12, SECER% 2.6.5 (74 |

2.7 AA

&3 X WAl Riccia, Marchantia, Porella, Anthoceros ‘@ Funaria-3 Gd96& 7% S0
142 | Riccia ‘¢ Marchantia To33 A GIo ©few, Porella MO | K (FCA Sfgrnz fomiad |
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Riccia '© Marchantia &3 Tfegn [aws[Bi, 511761, #iifHle, w07, Aqemce wia «(ifkf4 % | sr@afon
e Rfeme sfdefre 23| sPmed AERPRERSE I I8, THe Slem 6 Sz
SRIFS | I *F S I ABSAC IO | G € (el Gelel IO | Riccia-<F CFCG 24N
@ BT N 2 T | Marchantia-3 (04 ?i‘{&lf*ﬂﬂ"i € FIYITE IO | Riccia (S (&OLE
Sfew (1@ IARTSH @il 9IS | Marchantia (5 ([943 Sfgn #m, Bi51 ¢ Feibee Rrefrs |
ToF (@3 (@YLFE e GCSICAPRIN (A0F R 27| Riccia (8 @YNGCIT S (ARE (FF Al R0
(1 TRAAH B, ST Marchantia-3 (F0d (IYNOLFIRE BCHOIE @ #{f19® 23 | (2947 Tfgn Sl
fomitad wod freae |

Porella #ro& (2%, (Fae@ el @bl [RE qizete I64 | sie @ SR @3
GR GF (1T T B (ST a4 | ANl @ Fi 6 | Bl B S A | sAfere
@9x3 Tfign o, Bl ¢ FieFres [reme | (@ud o1 @It G TR P A |

I (AR TP OGO Sz T |

feroealt 9 QeI Anthoceros 971 o5 Tfen 12e1 BIIF (X923 fegn &bt @ Taewitas fomia
T (FIeTIg Pyl ABYE ABTAT TS | BT G52 759 (1T 211 A0S | (I GFICANARE
@ ARRAET 7@ | Y AT A AT TS | AT STEWe! FEIoN ¢ FEhieeyes sga
T | AR S Nostoc AT FCH | 2411 STRIFICH R4 ATHID S 23 | @9 Sfomw @izl
(IR TR 2PCeT K #{farsiiel worer (PICE % 22 | (R4 Tfgn TAOACA R 2/, Slepaet|
w1 e FfTes @ Rreme | @qw@ Sfema Ifa oIfvee @ AEARPRERFR | TP wTe!
SKTH T AE A OB (AF Teo| G 52 T S e olof 1 & | (Hefiel
T Beolfe SHf=IaPRIGR (TorEd (F9 (AT o | FICRERF @9E Sfew @Re[eR I
E, AR Feowel, aefe Al R Tafs sifqefre =31

ACNAPTCR ST Funaria 61 51 Grera Sfign | oz Sfign gft wiceel Rrefmo—iiftrs @iz
1S TGS 3@ CACBIFTR G AIel Ay i Saiple 1 SNCIBICEHR Al ASieitst fomre
Tfemw ~Ifaere 52| fomia Sfan stier’, e’ ¢ afgam [oe | IR ATSETC 60T | S 5
AT € B G52 Sfgma [few e wereits Teow 27 | @que Sfgr foat sk [ew, #m, Ho!
@ I8 | TS SRR W BIFl | (oI5 we 326—ai25= 16/ Exostome, (St
16{6 Endostome @38 THAoTeSId o[ |




aFF 30 ATAMPIZLEA AFAENS IR ST 2oy, = ety
AN (Sphagnum)

1o

3.0 Ty

3.1 &IE

3.2 JCATRG wom Tfen THeEw FEIH wwerld o

3.3 Sphagnum (FNF) @3 geftafes e ABAZNS ¢F] (Economical and

ecological importance of Sphagnum)
3.4 A
3.5 b
3.6 TeaeEl

3.0 ST

&3 GTF A FCh oAl —
® TG (A e ey apafas smd s9a Siace AeE |

® JFIBHT M FAI(F @I 77 FAI |

® ARG FAETel @ Jo&iarel g T J, ©f ToieTd FACS AR |

® JFIBHA ABWIe (AT T I FACO A |

® JTIEHT wdiafeT g, [T T w1 /7-99 @Fg I FAC ITEHF (I |
3.1 asE[a

ACAFRGI— S R@TT @ =M1, RS R PemeRreId w:7 | ATARFRL! TIE [
RO Tl SN2e el (&, (@, ferenfe=ie@ (. J. Dillenius) SUSE (1648-1747) (AT BT&T SR |
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GF AT (ATF T, et =rord, qeue oiF% [fen e wyEig acarezeea [ty woroE
A fFerPereeitd Raed o &, Jafeeia TR e Sfer [Reeitaa s =14 ®@aE
PICE ST ACAFIRG! F=ICF foey ool fReaiemrre w2 ez T AlGSF #2 @l veettes | Sfen
fRGEICTa Sl =2 TSIt ACFR0 SO Sferra SHTaS Aeife FCACE ©f AL T4 257 |

IR (Chemistry) e AACARFIZG A#ITF @ g0 T25F (AT SF 2(ACZ ©J€ ANARFIZG
AR TN (PTG 1960 e (AT 9F 2ACR | ACARFRCHA [Fg AWM [0 G Fopafe]
TR PmIced TofFfS ArwRrere ©itd afae 2t [ @ TS awiferE G @kl 4w A
azrel Al BT FIS IR | G 2T 72 g APRS 20T Sif%f© Fenfarzir (Frullania)
a3 g asifers el (ot T T HoFESF HAAIT T |

BRPEIG (Terpenoid) : ffen DRGSR St A’ @ CPFS GRPFMETET Toif%fe
Aaree [Kfer @aIbFR (Hepatics) W02 o7 41 TR | @3 EPIFEHRPNET AaRere @TR[wm
Rz 356 € ARG GIK @il vy f2Ica azed qi4l Rt wie w6 | Siifaes #5237 (Aneura
pinguis) TNE ACAFRG (AT AT FRYBENT (Pinguisone) SIRFANING 25w AICARFIRGCE
QA e azel Aidl R a1 g Fef (Frullania) 29ifsq GPIFEoRHNET 72— +
FeAeTe” (“+Hurllanolide’)—FFaAfeTe” (—Frullanolide) B3Calol % A |

Marchantia A #I\€3 (9T Marchantia polymorpha (3 T 51 FHE, =A<, ﬁﬁ‘f“i AT/ TS
B&be] @ € @ @ﬁ?ﬁ 9ite (Cardiotonic activity).

TSR (Flavonoid) : @b 397 € @b @ 43 &+ sifasticel »hexl a3 | Firelw-2iRrwhize
(Flavon glycosides) JITATHIZCOA WCH ALKTSITA3 TET AMF | TIRIBCGIFICSIC
(Dihydroflavonoids) 63 9 @3 AR-FICSHIZA (biflavonyl) @7 ToifZfe Rfew s01 cwzrere
O 2ol T (9102 | GTF G0 A AN GG/ (FIANFT (Dicranum scoparium) | A=
3G simief afne I € (@ANBFAE 03 MRESITIE T ©8 (FAETNG Bryum € Splacnum €
(RN € ~gipall=)) SC2 @7 SRR @sllel T ZCACR | =TI (Sphagnum) SHCEHARIN @
O (ATF AR (Sphagnorubin) FICT @& (TCT TR 2N (5T |

g @501 (@97 J@ W7 (Dormancy) IFTFIS! (@ FEF G0 (&4 (I TFHI 2hem!
(E— T ¢ FeRBEiolm (Dehydrostellene), Fﬁ?ﬂﬁﬁs i1 (Lunularic acid) 2o |

ITAFIRG (AT 2l O “ i feT @ SHCAITNGF @361 (aromatic esters), alkanes (STIETCHA),
SHAPICAIRG SHFE (Alkanoic acid), 615, ICAIHH, TS F (free sugar), SUIETPIETRC
(Alkaloids)—«tMs I« 2MSAT (AR |

@fqe 7 RWIICe (Taxonomic implication) @W"ff (T @ (FeTS Se) AAIE vl
(Phenolic substances) @AM @3 R[feq Wy @A[FOHHICSIT S U6 4 |
MRt a0sl FITS € 2ABTHIRST (Flavone and glycosides) €3 Saiszsnifacfem avsf
FICO-P1-22FP2SA (Flavone-C-glycosides) 93 SRS S (@S GFaow ICA @
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W 8 TCCITATTA = (ATIEAT (Radulaceae and Madothecaceae = Porellaceae) | S A E
A% (ACF [N @R (Reboulia hemispherica) 933 SUITHSE GG (Asterella
australis) 42 6 2EIfoTF TAAMSIE Fe T 121 [Fe FTeREe Mt SafEfen fefers
ARG M | G G2 AGifen [Kfer smena w2 [ien (GramRfas a9 @2l I @ e
Conocephalum conicum 9% #@ifeq ifeq cSwanfers [Rwred [Kfea @iremme T8am|

ARFFoF SIS 2MITLF (S A Afeer) 36 0ol ACFZG (Bryophytes as mineral indicators):
Rfen ARFRE @ T Tezd I @ A FeIRT 70 (AF @ qeren [y dipfes
AR “miLra ffere 03 | @R, IR, @18, ERifR a3 o gaewz oy smid 7@t [Kfer
JICARFBCHT SRFCEA AR 200 @ q0g I (oI sffers 201 @uiw g 3o wiice 3t fog e
ST GRS 5 2N PSS AN [NfcRiczri=31 (Mielichhoferia) S17 3 SIERIZEH
fom S |

3.2 ATAFRG! FHCH FEFL wFgsll o2
e =AFw (Physiology) :

TEIeRe @ #ifsqge (Water uptake and movement) 3

RS9 ACARFRE OV ATAGAT T ZARCIHT T Aot @R i1 SITia SIeTga (2A0F
oze 03 | @RIl ACFR02 GrFRIEGS SOl (Ectohydric = ITBICAICAT 2T T @
AfeTe simited azel); @ —aERsifaafen], SFEECETT (Sphaerocarpales), STRIGRICAR
(Monocleales) @ STITBITAA0! (Anthocerotae) | S RTIREEF S (Mixohydric = qi<l &&l
@ fEsimid ST B9 AE! 870 FE IR (0 T #Affzs F0) @ A (Bryidae), 77
NRFPIRRES (Marchantiales) €3R Sad (OEIRERM (Metzgeriales) i TORRGF SoF
(Endohydric) T =Sz sifiqzeg g& @@ w—ThFE (Polytrichidae) |

o RTAGI @ W@‘ (Symbiosis and saprophytism) :

g @A Remea @osifacafen quefa s@sfs s @ =1 97T (Blasia pusilla) 8
N, MIFTIIE! TS A C*IAE (cyanobacterium) (& x5 BTGl #iffee 231 Nostoc
(FP0F) T ST ATENN 20 @I SETE (MCF 30 I 5 | R0 &I N, 51 AR
@A ?[f%? WA @CC AR | GBI (Anthoceros) &9 CFES ¢ (A A&l (2l
R

e ACARFBCEA [ GFE oGl RS 261 G @A [@evramens Szifer
(Cryptothallus mirabilis) | ST =2} @FATEIT @R (02 TSAE FCol 2@ PN A
GRR ATAGAR (&1 #MiY FGA1E R | Buxbaunia aphylla 251 JoGI_ 37 |

AT (Ecology) : F7™IF SfGitna (ATF ATAFIZOWA ABARISToeId f[wet #Ifrat 72y

IAIF T A (< |
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° W@ JITATFIZH (As substrate colonizers)

AL =&, Ffow MNTZF 2, 75 TN Tz FCH AT AN IRHARBICH 575 g T
oo Tfgn TG o)<l orest | g fFg ARG wielig *1e, Fow F1F A7 ©E TS I
(I SR ST @i (Andreaea), (TSGR (Hedwigia), TGS (Schistidium), ZobTwa
SO MACAF (Marsupella), T (Frullania), @G (Gymnomitrion) <71 |

SAICF TG AR (ADE PEREROA Sad I | B G Opme  Aeifemes
AF1SFF73] TG (Ricciocarpos natans) 3% Wieee woier deifo ool FFHRT FLoN=7
(Riccia fluitans) STETAAT | Ton 2wz @oAlTarm wr@sfe |

g g AAFEG AT T& S0 Trezs I (T I e T (I & 71 Sivifte 2o
AF @ Scouleria (TN S 2227 (Hygrohypnum) S5 57 |

PN (Sphagnum) 93T Sfo=fHbe o] (@ 3 3l 207 LT Piferpl FelfEre Si=zges smeze
RIES

FCHINCCANT (Cautoneuron) 933 G2TAIFCIT (Drepanocladus) SETSER @97 SN (&<
sl @ AYCIF TCo!l SR Cofy A |

T AT (F OGN (Cratoneuron), BCFNCINT (Eucladium), (Verticillatum) WZW?W
ogfo o TeRd 3 R CaCO; 7 A IS TR Ffoel SRMCTR 378 F(F; A0 &ed Al (AF 79
tofd =

ST CrilehE Sfges smi<f 7w BT (peat-surfaces) CIRETTET (@FfSPECeb! (Dicranella
creviculata) <33 IS (Kurzia) FINF TR Gn2zel 304 |

o JTAFIZL 8 JeeAE Sfentwd S a% (Brophyte and seed plant

association)

Tl wetel (Forested site) : G5 SI260s] AICAFIR0 ez A W6d TAER (G@AE FfTe
IBRMCR I8 6 A BlReie fere [Reew g &2el S0 | @IER wiee (Tropical region) STz
SfTT, =M @ O Teze FA0e (Ml AT | THRICT (@A S5 6100 @RS, (T2t WMo
SR 7J3F SR (o T, 7T e wik=el toft T Gl Jo18 SgiRe (%111 2re) e
JCAFEG Geze A |

IS ROl WRTA (Non-forested sites) : I w7 AN S(ea] ALCAF @ Afasiicel
TR SR ©e CHEIT (Alpine) € (WF SIER SRZISATS | & 76T F0 welloznamia (Turf)
ACARFRGR SNfE ol 17 | AT S (TN SRHF S SRS & e At Ao
wixee) fAfen ARG O ARECACT 5o RSB A2 TSI D F09; =R AT A
7 SRV 3% S (Turf) |

T AT WA ACATIR6! (Bryophyte in Man made habitat) : JfT3 2w @it R
I @A @ Saares s SIazent QitE (1 919 BT ACAFR0 BIESITT IR I | @1
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SIEE -2 AL | (I Bl Sl A%t el A FTE SRBN 2ACE (1 75 Zeig AR
SEREA 2 €O | S, Al FNES TS ATARFRE TONETZ 20T €0d; [N FCA J0A |
9N, TCF A & NS TN GFF IR N0 5B Fenlf797 (Tortula rularis), G
EI@'C"/@WTV (Polytrichum juniperinum), fafsmt (Grimmia), 2TTEN5 (Ulota)-2 241 |

Rfon SFICH PRGN | (@ F8 QelbRmaial, Aifer ql FaeE, M Neol [go
SRR, SR el Al 37 76 39w |

AT TeFRa @ 5% fZACR ARG (Bryophyte as pollution indicators and monitoring) :
ARG TSI @ 5 AN ARNPIRG @Fgel SR 21 (| (@I S5t QIR A ST
L S ARG 2SR Yaoid 5 [BAF 31 R | (IAP = Index of Atmospheric purity) |
TR R TR, DTS, 2fSraiE el AEisify ZRePel Tuita Tefkfen WAl ¢ SR
TRCR @IS 0 R | SRS @R A RER AR T Ao |

TR 897 SJeqeTo €27 fofe Fa ATFRGE goia sl T4 IR, q2Ah—

(F) ARG AW AR IS 2O 342 S STTeT G T T O (G2 T
VTSI SRS S 20 | QKRG AICARFIRG Y92 SICeNl 5T WA TS ¢ |

(2) ACAFIRETE ST A [EAPETIIE CHIFe 8 (oAl A GERERAIT G2 FITe PTAPTBIS]
ey SferE (A0 |

R (& e 2 BT G B 5 B kA [ A S K ASE: o B B [l B ) B | R SR Sl
I (T2 BT TAFS TRORACE AAfFslite gl Foife |

faor (wrae Rfen o Ay (@  (oTe, Felfim, f&ws, SHE, e, @i Teiia
4 s erwTel qRACH ol 3 |

g g o1 76w Tt f{few arg i (A, o, (e, e Teifues sitna oz siféres Fea |
sfefae farEa M FICd g S @ RN (Weisia), &z (Grimmia), INCHNGIT
(Rhacomitrium) AT AL TR I | 5y g 591 T Ty SIERZCE Sezd FCE GR 9
I T (TR S G ST AN oS I | 43 [ 5g 301 247 ¢ [fevewireeizan Saeansy
(Mielichhoferia elongata), SAPE f@fACaG! (Merceya ligulata), [&oMa GnoT (Dryption
stratus), TeRCNTREA SPELCandal (Gymnocolea acutiloba), CTRITENCTTE FIZETFNG!
(Cephaloziella phyllacantha) T |

o[ " AmICaTF (Sphgunum) € AR (12 SI=ECETH IS AR Sal 3 0] I | @2
T G0 T HeJeq Ao TR A< 3T 26T i WWW?W (Artichum undulatum) |

® JTATHIZeA WLAfeF WY (Economic Importance of Bryophyte) :

ARFBOGT AoF AT BTG B 1S AT GG (Pl DB T 72 | AT
(Sphagnum) 2oF% @3Pg A2 JCARFBOT g wwmel 3

1. g e eTeIS! SeEita, ot € Sy GRee AW 2Ad age |
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2. WibR eof SivRma iR MG GhER (@14 0 |

3. fog fog 1 awife gfve arom (At [Reaw [ReR @i i @ sifge e s e
ASPTS W% (A |

4. e g aclfe AfGwE g Fita A e @ R S 9% 28 (e
[CO) | TR Wiferanfaaw (Sphagnum magellanium) ©1F % ST 24.5 @9 T
LT T |

5. DlANR (o oafors, Al T, wE NHre & 06 e, e 7T (Packing), i
AT ey ot e (PR ANE &) iofaeard Srejfas a<2id 23 |

6. AT AT FF W pH, 7 @I o A TS|

7. TR S aFe weld A G[lY afStRiE wel AP G 9 SAfKewms weol
A2 2 | 24 yra [fen epieeits gve ke ol oz |

8. TG (Peat) gienal f2onta I =3 |

3.3 Sphagnum (CFHAN) @ wdtafeos @ GFZC GFg (Economical

and ecological importance of Sphagnum)

IS G LTS wFgsiel ACAFIZG | =915 (FIEF Tl (<7 € THLiRel ol AFF
T AR S SfEtra AT SFAN FACS 29715 Areresiid (seed bed) STz oA 72T
23 | I BiEe e «3ifds Sletrs 0ot SECRWIGR G "=y <3 I8 T2 2bfere |
= G (Peat) ST GRAINICS “AfRel® 1 2 | 9% "9/ 9F NIes 1«2 (packing) €9
e RS T | TG SH-Y G S A0 T JEPE 2O (neutral) FAF Gl FRCFCAS
RIS OF AR SN0 | TS R A =2y @7 AT 2e 92 27 HiFAMITE,
SR ARRCS | S/ (72 (AF AT GIANFIFF (antiseptic) 2ief 21T TR | @B FIGAIZS
@G3R TECHITE FFTel AT Sroy (e HIFHT (eirer s getld [Rsmcst 97z 23 | Sphagnum (AF
‘Sphagnol’ #ileTt AW, A G 92T F41 = |

3.4 A

ACAFRCET T AT IS 2l IO | G2 a1 AP siwiel TCed FEFHA @

GRS (HARAITR PR AT SIS S T | AR 739 @IS @ Gior
T kel SRTze 1 T W | GRT! ATARFZCES AQPREINS @G Grareaiay |

AT Terlfe @6l ofFe g @3 @ 790E TR TonTe 2bfers Wit | 9]e R
ABIRY 2[R 2T SACE RN I | SR A (GRTCIRARD Giorl St @31 s 07f f2anta
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ofzre Frace |

TG Tl Sferwa TSR 2idie (@ ¥ib e [Rvrsie Greitf>IN (Endothecium) @
Sf2ICARTN (Amphithecium) St 914 (S & 5 AFCIT F67 T2 F(F ©F (¢ A2 7G| FACA
1 sy et b i T3 A SRFTIREN @R IS abF olo7 30 | SR
ORI (AF JFTARN T2l vy Feqwer we&l =i g3 Fems 3@ 231

3.5 et

1. JACAFED! (ACE S F A0S 2L 2T (577 O ST 26+ |
2. ABIRWF (FCQ ACPIRCEA GHRA F O] SATEAD] 5564 |

3. AR v ASFHI € o BT ACARFIRCE ! F ©f o1 |
4. ACAFIEET NLARST BFg SCED 56+ |

3.6 TeqauaE

1. Seeoen 3.2 (Y|

2. SRRV 3.2 9 AVARW (T4 |

3. SR 3.2 (73|

4. SOV 3.2 99 ACAFR6] L AfoF wFg (4 |




aFF 40 GRISTRE q w wom e Mg sifafas =gy

e cefafeym

Qe

4.0
4.1
4.2
4.3
4.4

4.5

4.6

4.7

4.8
4.9

STl

GGiED)]

Ay pifafas ey

Tesife

S SF @ K AT SGTAA ACH A
S —

(& CCERET|

4.5.1 (A9%7 Sfgrma afofom

452 @9¥R Sferma wwefom

453 T
ST —

fomem &g

4.6.1 Temaa Sfgma 0w

4.6.2 T

4.6.3 s, FrEs «73St Afqae (Fefqa) ¢ @qgxa Sfen
4.64 GIwE SFrelFFe

SRl — o
GlaTeiwiRee i
47.1 Gfrerezea cifdfaicem wefwg 2fogm ¢ «ifaen
472 =i (1975) @7 oo fafamm
473 GfrewRea cifdere sifafas tafigs

A
I eI

4.10 TeFeE
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4.0 ST

9B G5 AIS FC A RaeT—

o GRIumIEs SfEada slomere (afby, (AP € GRablad Fe |

o 3 Tfgmada e ¢ fdsrs ey |

o (xfiere vfacas fefere fifer fdx Sfema wtey 7w fzmstel 1 @32 A @ 72 9ovg
@D S Al (@0 TFe @ [k T4 |

4.1 &<

Tfgn Tt G FaifoFa ORI, Wenl eefen Nrel Sses Sfgn (@ =ity (o
wCE Sfeg2R (FC TeH (Red wood) SIT! F5[o7/< TEgne | SFlos G2 SRISTIE A0 B (@R
SR, ST @ GGG | S5[oIF € HofooiF @2 42 AT N0 (A9Pg o1 (GRCSIeizs Sfen |
GO e @ e ] AP G Sooei Tigw S e Fel THARRe @3l Hooei Tfgncs =l
A | 51o15Te TF (ATF @1 ACAFIZG! (Broyphyte) SfEw (519 (2T A< TFS | 72 ol AR
Fleferen SEalBis 7z FAYE 9[>[F Tfen (Vascular cryptogam) J&T 23 | €2 Sfgmadiz
AFOATT 22 F9Ife TR, FreG! (F947 Tfn (sporophyte) | 7 STOICS AZFRA (Silurian)
goifegs FteT @2 =t Sfgmandia Sesife 20 Ata dimen w1 23|

G2 GFF NI WA GRTeEs S viffas @ wy, Sesile, afzefow, srasion, we
8 GG AATE WY G0N A | dRTIE @B G5 A1g 0 Al Tfafie oifr Sferade
celfefaeicTs e 2oz [Roag S0 @il (K. R. Sporne), 1975 2wiiie («fafiamst F=o(F F1s
SRS 2 |

4.2 wgze vifafas tafigs

GRTTAZS SHTaBIT A2 FoTe 7z el T& S50 Sgn 7e1 23 | 7o Qols g Sfgn
GG ACF @ W *F (Marsilea), SHITEHaN (Azolla), SFravfeat (Salvinia) 25w | <717 5y
Sfr oo ARt Sy Sfema e ST Ree ww @wWW, NI (Pyrrosia), €
SIZNEA (Drynaria) | SFghE o8& SRS fres @ iy i fee s crnferen
G2 (Selaginella lepidophylla), 7RI #R9 e AR e @ @@ A
SUITFIHFIY ST (Acrostichum aureum) €3 ST Fief |

PRI [femer 715 e R «3 Sfegr (I Stz s si9e9re Givere! | fAkike
vifafas el wrfas Sfema Aresad viaa Brrne bize a1 =31

(F) @94 Sfen (sporophyte) GIRbLEF 24 Gk «fo fT2TTT (2n), FAT @ TwTH |
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()

(N

()
(®)

®)
(®)

(=)

S

(<)
®)

()

Sfgn (2 [es (@ SRR, & (@ STGHIFHRT) ¢ IF GIor (T
AR, Cyathea) ZCS A | ([ Sfgn (72 = 3[a1, Fe @ sroR [Krefire | FEH0
GG S ST (T SEfeiaan) @ wArel (@ AITentr) A |

Tfema =t (S AZCenBI, s2reolifea) @wa (Dichotomous) € FRETETIITAICAIGE
(Pseudomonopodial) *IRPR |

“irsl %%, 7 (microphyllous) ¥ J2& &AM (megaphyllous) |

e, ferer AWl € ACARRCARS T T2 SHRCE 6 I A H<qZA Fall TSI |
GIZCEN Mg fosife (lignin) S 26T @ (FST YD 27 |

U (G2 (AT i DBl | o0 SRR (Isoetes) € T T (Cyathea) @ (3T Jfa <G |

(@O Tfgn @RS Tl AT (n) (@9 ARSI Gelel A9 (I | 43R AT
| i Sega bl A | 92 FACAA 20 (@R S AMCAYER], (Homosporous),
A (T FRCATANTTHT) 1 70 foq <A77 (@9 Sesim A TANCAYET (Heterosporous)
T, (@ CTferaa) | FaFfe @40 2J0A9, (microspore) @R 28 @ILF FICAY
(megaspore) I | < @ FCAY SFRO T IAFCH 72 o € & femcd (male
gametophyte, female gametophyte) SfEn 13 (A | @B TR (2N (& fomam
(dioecious) I | TG I SIFR© 20 G2 (AL 72 S FI S TCF AZAAT

(monoecious) qCeT |

(RTERRZIGA ([T (@IZAR (sporangium) ST S T3 | A 2P GG (FIZeN
OF3 AFAF =W | 5 SOWRePE (F0g 12 AR @9T G =W Skeay el
FAPE @IZACE 2KCATFN (microsporongium) &g B I ICATIFO T
@Tﬁﬂw '@'ﬁﬁi’iﬁ[ (megasporangium) Je1 23 |

@ZlE @l (@99Itaa (sporophylls) @9t Al FCF AT QAL FAAE FING (T i@ efer
TGS Z0 @YATEEGA (Strobilus) 5101 FCL, TN TICATANTIN, rAferaren | ojgaeZa
FZFIR! (@YHACE #CA951G (microsporophyll) @R FICAGZA 2N (@2I@CF RA97@
(megasporophyll) IC5T | FLE FING TS 2[GLHT TR (A (@ITe WRIPID Afeer
2R [@GZEIeR A G (Sorous) S15e SCH (T GICANACB17) |

fomia Sfen Fiatme (n), FETEIS | @@l ARTS T, 176!, TGS ¢ Kawsy 27|
AR (NPT @R O (A0 fa T T2 PICTENE Tl S 27 | i FICES el Al
(A oRly oo 21 | SICad T sl A el e 0w i 23| (i
f&RlY @@l (embryo) W9 FCF T @A fEATTS(2n) TR ot A |

AR SEE el o Sfema esia fSaie, #ta Te1, Tl @ wArel 915w FF FF S
@9 Sfen 1o |
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(T) GRITE (% Trejs@l (Alternation of generation) (w4l T | ST € SPTICIER]
AGfoRTe SPT SFied Sgsars “/fer=re 23| (bd : 4.1 a, b)

/"—'_—'_‘"—b
@979 (2n)
/ca;mi's!?wczn) S
G (2n)
IR (2n) N\
/ RCER-T PRI (2n)
(2n) \
foge [ooooooooooooooitoiioooiioiioiiiiiiiinl waife
fomied & /
(n) &9 0)
Bl (n)
~_ T (n)
R (n)

@ T 4.1a ¢ ANCAY2P] (GRTORFIRG-IF G5 |

R an— JATE (2n)
@9 BfeW (2n) R (20)
/ R
SRS (2n) Y g (20)
el APLFF (2n) \
(2n)
Bag [o-scoomeocmerezzzmeossommoomeesommmrmrzzioiz| GRR
(o) qrq e
e e
(n) REHE
ﬁZFﬁ[ (ﬂ) \ W () 4 @ﬁgﬁ (l'l)

5@ T 4.1b ¢ PTG GRITHERE-97 G5 |



114 NSOUe CC-BT-04

4.3 Teslfe

Tfew Gl (fossil) #&F F0a @l (ortz Wi wifersi Sfgmm 7R 23 sk Azegfae (Mid
Silurian) TOIfGF FIeT | 3% F 47077 79[ (ancestor) (ATF FifaOR Sentadz Sesife 2wtz
o e el szt [ oF [Rod 2z | wiviies Rk @ [REaw kailkes | g e w6
ATAFIRE-9 O 3 TGHCANDNS * ISl (ATF T (AR | NF G o FA ACAFIRE 2o
TR Sfgrm @ia 701 1 @ [Eea smt St 7 9 G E 94|

4.4 SR ST 8 AT Tfgmwa ACH A

O ST A GFAIT (T S S2[Po1F Tfgn T2 *FIGe @ JCARFIRG-F A= ACACZ
COTel A} SR FH7[o2F Tigrwa ATAS | SIS S0 (Safz (@ *eail i AARFLE Shor Sfgn
(ATF IS TS TSerna Tesife 20 | S ST W0 I (T A2 SIEHToNBI [0y T8
SPTCA9ZPTS! (Heterospory) SISy&s ARTOTTA T SRCHTT A791F S Jeaizel (seed
habit) 3 35+l S | O3 Fefaror Sfgn RreResal 0 I €2 TR SEalBE 0ot F7eaetl
2 S5 Tfer, ARG 8 FAs[oris Sfer Ay Al 3 Tl |

ATTERG-a7 A Ay ¢ TRl siaelw e widfasn Sfer aawiEt-ag wen
TG |
) fog afoaw gol iz Sfere zome |

(%) fomiea Tfgr R Telel oo sioe @ Tesife Ton (Fia AR U2 TN | ToF GFea Fidlal
(archegonia) @] ?_[itﬁﬁ[ (antheridia) TSI |

(o) TSF (G G SHE SRESF (@FIF (jacket cell) I |

(F) T (F(Q2 GFY TS TE |

() a7 T SRS A |

(%) @i SR fomiE Sfen @aa S esia feaae |

(%) Tox SfEmtaldives SpemmiENE (Heteromorphic) ST @ F{% Trejsds I6Ie |

2SS ([ @2 W3 SFGHCaB W0y A AIFCAS PO Sentald AH (AT
aroware s e S (@f TFe @ &ibet | ATAFIRGA o vl TR @ 26 @R Q4T (@9

Sfew fomiaa St @ofd frsamieT @Ak =orZiT (19 TeAMTA 217 €3 WHIIF I 906) | SR
FoferoR Sema GRAbTF (@94 Tien FeTal € 2% T8 omeg v SoZ € AT | S
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Tfgtna ICey TSI Sfew (12 SjAFoIC 36, I @ Sfo SIeg o7 S AT | ORI0] QT @9
T @z ooy TEN |

Ao oAF Tfewa AT A 2
() FA7o7i% ¢ FifErer Tfgn Tox (FLaR (7947 Ten <T@ 20 vl | (94w Sfign e poe,
Jle ¢ sArer [refirs |

(¥) ToW (I @4 Sfew SiRCeT @ GRS Al oAf5e Akaze A v | oiwiel ¥t (wag
SR A feTafe el 2 (PR 96 A |

B SRR

S MBI 26 FEA 8
(F) wfersi Tfgn oG A Tz 7jfdire fige =71
(4) wiefErel Sfem il HETSIA, FE € T2 77 |
(1) Y SFRS 7Ce CRNIE 215w I |

3 Tl Sfem MRt MR e AT 8 (@ 2

4.5 (A9YA T

sl B[l 1Y e 20et weramst Gzl sjfea A0 A AT (2n) ([@9R G oF 23 |
3 I 7, (@9 e g TN T fomre@ Sfema esiq feaie 27 | SheaE, (@94 Sfen
Tl MTge FfSTAETS! TG FH R GRABLE F9I0e, FeTal, Froian Sl aow
|

451 @9%3 Sfema aflom

@ (TN TGS TG FA00 20 | GF0F A ST GFO(F 9eTell FACS ZH Ol SEORTITTS
SRtER 9o fida e 27 | IR @ S@sfo9re bfag Texz T gy |

S STEAB T 20a0E @ Fefaror Sfema @9 Sfew 371, Fle ¢ oo [rsfre | oiocwa
AR AT S 5fHg € #ItF Teeere SRawfer Stsnl T 2vz |

® I 3 T Sfer Wrel wiferSy Sfetne e Sfgnts Wb A0 Yreid Aea At @<k
7 T (<119 0 | Tel SRR o FerBi 27 @R IfFers Sfgtw wgIf & (adventitions roots)
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ool 27| g g widfarer Sfen =itz @A & ACE I, GNF TERBICOE ATF (@
ARCEANGI, e, el 2 A At @idee Sew) | @[ (Fa PR AT
R IS H2{ | TS FUAE Y @27 ROITIT ARG Sl AT A S Saeal
R A |

o Il 3 Jle T, 7y, Wy 1 =fAw afgwle 7 ARCHN SR | 9ufer A Wb Axy @S
SR i@ 21 T TSl I W57 @917 BT SN0 G3R G5 4G SFF 519+ (A | ABCE T
@ P I SFCA!, AN IR 9F *FF A AT (ramenta) MCH B ACF | ARCSHER 1t
(AT ST o T 2| IS IS F2CE @S (lobed) 20O AT (W Toifgd 3R
TR 9 SRFS (GO G € IS S22 |

IOST @ O WBF SAT TGO G 4G OTF 5197 F0H OF @97 ANl T | AT
ool g-sifegs e 2 @i widfars Sfema Fe oiig 92 @ 3¢ feet At sl T
(appendage) Tz GIF et | IS FAZraBIw e Tfegne @2 5fag I%1 I |

Foed =TT @iel(dichotomous) S ST (lateral) 23 | @piel *1RE0ICH 76 e 7 =
2 OIF MR wildl (isotomous dichotomy) <R L@ SPNIN (T PN @jlel (anisotomous
dichotomy) *IfR=7T JCA | S =14l 24w =ceE [ SRiFe FfEs SFE™ ke e
TeAT T | @2 Q0K R[OS AT (monopodial) *N=IfRerRTe A0 |

o offel ¢ TSN @ S el AT W4 27, TFFoeSIA (25 Il MBI
GR AT ARTFI A0Sl A NIRRT | MBI Troln #iror aaowig =i Tiferst qifest AitE @R @
5 R (FIe 2@ (leaf gap) CEF =1l fF€ N (F0@ si@ifen A ifetsia (leaf trace)
T 2[@RSH (leaf gap) F2FTE ACF | AMHre faxcfag wefarc Sfem (@ MZcend,
ARTATAITTHN 29fo) NETFIRF SR el 3 Twrilam vl (== Gra=febfaa, afesifear
Tl afreTEoE Gl Sl AT | (9MlfEFe SO 2iTeid O SRER el Aqfer™ (Ptyxis)
PefeT® (circinate) 23 | AqCF G0 NGHET € 7la *NAYE [& A SRR R @2l AT |
SIS AN 7JANS 2ol {8 2061 FIwT 8917 Sqws ©F (leaf scar) (o7 27 | FfIrwar golfegs
I B EAfATTITegem afee Sfewm [Reim Row vifsfas @RRRE @y oz toft =31

452 @A9¥3 Tfewa wrgafom

SIS 7{T42 ST IR (@ FiferSin Sfgn aaig Sis{onis Sfgnratd o aiferst aifest fosffam
APITG SIZCEN G GRITT NS FLZ el W (o | I3 TSEHCaDIcs SR, G @ Siey
T Aesioaien [femel 57 Fai TR |

o (FHTT Al Fofer ¢ (Megfa
W&l (pith) ANES A TR 72 FAPNES (FRT B A (FUFGS Pofel 61 27 |
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oo SfEw slomareeIta FATHH! 716 @ SeFe PofeTta (2AGIRGH (Protostele) I0HT | AZGTORT
F5feTre el AE | GURCE PR (lw SRES SR @I AT 20 AR SIE A
GIECET (S A PGS S S0l 2061 LS IR (S A ETCBIENGS (ATEIFER 0 |
Sfafie (ARS8 2w aen ot wifee Sfen w2l FFena, (Cooksonia) FZfa!
(Rhynia) 932 IS SIS AN € (FAATEET (Tmesepteris) e A A | @R CFG
CACGISfora wipfs caffeTi=riz 23 @k Gt ZICAIPGRT (Haplostele) <@ 23 | F498 Fae ARG
SIRFIFR 20O AT O OILF SHFHEAIRGE (Actinostele) JCeT | SHIFHAIRGET 513 207 ANl
SOTHTAIGIRET (Asteroxylon) G F0S, TSI FZCEANGIT GF 4G SCF @ 2PN CNHT 75
g owifen Fve (@ZrAeanfeas b)) M2l T Lycopodium clavatum 93 (G (FEIT
QIZCET (0 oI TG (AGA TR SRE I | (ANGIIGeR @3 Reew 730 (2FitoH
(Plectostele) T | Lycopodium cernuum €3 (FLa SRS P8 Fh Q<0 RO 203 GFRIRIGR &0
oefeere 2 | Gt f™ (ATGIPGR (mixed protostele) J& 2 |

TeEe PO MRCHIFERET (Siphonostele) 0o | €2 KT PO (RGN (AT W& TFo |

(RNTHITR el TR AR AT AR (Siphonostele) T&J 2 | €3 e
F5fer (Fem el (pith) ATF | G2 TewF Teoife Toita 208 I | (Fieal (@Il [esidia 0o @z
GRCETN T NSO 20 2R eI 7B FCF (expansion theory) | SR SCACE Mo FCA
(@ FOCIR Tl 2aifens) @ =AfenSia T M (FE 2t F0F AEFe (@FIEd @ e
S1oe (invasion theory) |

BN € CICTS Sl SREI SR AZcHaifolet [ifen 750w | GrIFEs ARCHIGe
(Ectophloic Siphonostele) (& SETEAGE AfReATd RIS @R NORCA &g ATF | 2P0/5
(Equisetum) <33 TS ffen gwifere ol o | ot (@ Pofre szt Tow «iex @Feaw
§ NHFLE] ee| AF Ol SIS MCHIAIPGRE (Amphiphloic Siphonostele) I&T 23, (I3
NIRRT (Marsilea) (7t 29T |

AQRFHITEIT G T FAZ FEEF 1 515 ABCFCNEERACE GNETIF6fT (Solenostele)
T9 2 | SRR FEFO 2@ e ©r widie dfes F5ferns Thelsf (Dictyostele) 2@t 23|
G2 {@qCa PoleTd A0 1eTE @RI (Meristele) a1 = |

GEREFeId SHEHAR Fferer Tfegn cofd @ AR, (GRTSH, @HePl Toimre
fTraIfer oral T | wieferSin Tfem WEersi F5fs Fareea Tae Jta e 41 27 | #AfemiiziFe
B5fet (Polycyclic stele) IC SN @3 RT3 «QCa FBfeT ST (RLITH SR € (ZFITIN A S
BEIPICH G AT | AN catitas g Sfew (= anforafaam) @2 w@a 555 sieat 1w
(@ : 4.2)1
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foa = 4.2 ¢ GRrerbR vy aom Fofr @ifrs ba | 5. Tk,
2. YOG, ot (2CHIFGHT; 9. fil-calitbitoler; 6. qIFRT ARHaiohi,
b. SRR ARCRIRGE; = el & a2 oomm
ACAIFSR; . T2 wReFR fTghetol |

sl Sfem Aaers (3N I ol T | ST Bl [exw 0 Ffecrar i sl
FHIQ (EAATSITGCGe™ (Lepidodendrales) 3@ Sfem Md Ifa z© | I 22
(Isoetes) '@ IGHBATT (Botrychium) R 3534 Cﬁ:[‘ﬁﬁ% o 41 (9t |

GO SN FAGTOR Sfewma Sres Srataley bid R GRS (Tracheid) ToifEfors
(et | g T g 6% Sfen e crenfercaven, 2251w, Mfferm, GiRfems (s Azt
(O (vessel) @q THAERS avifde 2z | Tevlfereeia ol wadG Sfema sl aifes (A
eT™l |

4.5.3 &

(@[4BT Gl SI57&T (vegetative) @ SICA (asexual) HGMOTS F=2F 2|

TG Gele] ABCHICA SR B IR ol (N 2CeN5I) A I (tuber) ((FF TFE51)
BIRN 20 20O AR | SR AR ARCSTR (I SI<%] SRFR ColteT g 271 8 el 381 771 ffvew
iiiefe] FETR Sfgn A0 G 9F 03 | S0 T 2O I (ACF o1 S Al Toel 202
G (R (N GIRIPAGR) |
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AN T ¢ Al @9ed Bfer @9F T S See TR 0| W e fereent
(liverwort) SR ACAFIRCE M5 (F9a@ Sk« «oaa @Eere «fkde 23| g widarsy
gz S 7z FYe Sfgw ILAGZHTE |

ifr wifeSr Sfetn @9 g (Cooksonia), T2 (Rhynia), ZICIFZETT
(Horneophyton) @9Za ¢S (cauline) f2&1 A051 o T4 = | Soiey Fiefarer Sfemw @ozail
AT AT TFYE 2T GR 93 LA @ITA! A2 ([@42[@ A AR 06T | Poeeieica
e weferel Sfem @qsiaufer ity Aftee 20 @9siaueest (strobilus) a1 A (T
RCHCANCTNN, renfere, TFEGIN) | SHrEA Feef (QEHHETE, AR elaes)
Fesaf @IE Aqred Fwere We Afere wgfiEm 7ot e AT | G@F @I (sorus)
<CeT |

IfES (ontogeny) 8 TSI @IZ FHRACGE T | (MA@ Shbo SRR
(Eusporangium) € (CTBICIIGRIN (Leptosporangium) 0 6fZre &0 | ST iiaiemas
Sasef i @R (AE of T Al @Rl [efte 2w altmm el @gges
SRR 910 I IR (TOLRA (PR AT ARG @R o7 FE A AW @I
(spore mother cells) #ifFe® 23| @RSl TSCREGAER S=e 12 A ©F @ ¥F 7@ =
(rZTaGr, IR, FEe FeNe GFwT I& qCo AT (FMIrATANEHT, Crenfereaen) |
FTCHRMERICT SPRYy @ SfWie FRAT (@9 (O 20 @R @A 96 (Stalk) (=5 @ 75
B

ECBITIREES «Ftiag @Ea AefiF @@ (AF (o 27| Afiae @Eae S O
(T BF T& T AR @GZA IO 45 2 Al | @B @ @RS WS TR (@9 o7 =7 |

SPCTA! (AT 91091 ¢ TeAAfesoelta TECHATAMIGAN € G S ITamieRIcR MRIsIRI
OF GACAT @GZE 2N AT |

Teolfe @ Tg m I fod 407 20O AT | &A@ (Marginal) CHIRT, STS2@ (intra
marginal) (TP @R ToifFesia (superficial) G| AR IR @EAT 7Fel A qeF
(pinnule) ST (AT T 27 | ZRCAAIFIZENT € fTSORITS @ G0 G 2NeT AT | 5@s
AT IR CFCG 2O A 2Iqeaa [TFers Sh%e w4:2@T (sub marginal) (@Rl el
IR TR Al -‘2“1\231211(,114 TS o7t (Indusium flap) NI T | T 6T BIpel (false indusium) qCeT
ql (B, (57%7%?773 ool el @l T | Soidrew (superficial or abaxial) (A 8 TSI H1¥8
AW P (AT 2‘% o7 | GG IO AIFols (@R AlFTeid [elfers 2937 G 2ok
AFSI9 (ACF I A I | WA 1 & Wi SRR 2@ @Ze @0 21 2l #ATeid el
A G SHARTOT SR 2l 2T | @3 oIS TR0 F2G (Phyletic slide) 67 2T |
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g 7 4.3 ¢ [feq svm@ @
A. Simplices, B. Gradatae, C. Mixtae

CIRICT @9TAR Teaioafe foq @ 21 @gzaef a2 iRkdfe e Faea e
CIRPICS MR A Prsie] G (simple) 0T | ST 730 216 (@9Fe ST AT G AT Jes
AP T @A T AGH A $49 @2 & GRS (2AT6 (Gradate) G
e | BIRE EIRIC [ifen WER @qgaefe @me @ a1 (I S s7gR A0 21, ©L OiF
il 2l 9T (Mixed) @1 <CeT | Alaizel 1 Frovie] G S gpfon @ e Eriaie s Sre e
e 4l = (foa « 4.3)

ARTS @ITA AT AITF 27 | JOTA €21 SN FAf318e (capsule) A | T
HPE fCFRET 1 S0 (Annulus) SICT ge1 [RREHee (wres e (o | fWoweRerm T,
g A foFeid AF0e HAita | Frssiacms [eide e g swea @l siee aisRge
qCF (SUTZI (stomium) A0 | 2AfFS ([T T 9% 7 IR 0 Wt o709 (Pl qizeaa
it oifeet b (@I (TorEd e 9 =3 | @2 SRFE Mrwsike wFhe 20w conw B9 [
23 @ e (9 [FFY 23|

B SR —R
s AfF Teal Biee F ¢

(F) wferer Sfewm wiRreit R A 05 (P o7 oF 22 (i) formed o, (i) @9ea
o, (iii) 7613, (iv) e eita 7ot 81 717 |

(4) ISR Ufew 20 @ F5f1 90w 363 Ot (i) Catsifo, (i) Smrtof, (ii)
fEetefe, (iv) »femiziees 556 at

(9) @YFER @ S @YRTH M2 I ©F 24 (i) I, (i) FNOweRE, (i) (g |

3 T T ¢
() MErFifr @ el
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(%) TICHAEGAN @ @ISl
(51) SNiFe € S eI

4.6 femtaR &g

SCIFRT AT FIAC (n) (79 SLAMCIR A0 A (@9&3 A fCARE (2n) Tega 2ot 906
@3 forie@ A AT (n) T ©F 2T | 0AR AT (F92 26 oroid T 22w (i |

pieferel Sfem fomid Ta SRS gemnreea e 28 a1 @3 WY 2 Sfen (s
T SPICAYAT] Tfetra S W2 26 A O© «3 e FANg Fce rdl I | aZrAeanfeaT
2 e ReR] Sfewm fomia Sfer ARl 23 3R #AfRe 20e IS T2 AN A | I
SRS S fE T S0 T (A IS AYIZ A 20O AN @R 99T OIS 49
TR T ( TEifrTaen € SReEfo) | S wiefersin S g Sfgm wizsaizet (Mycor-
rhiza) FRTE @1 AR (TN ARCAGIN, ASCRCATTHT) |

4.6.1 FTmga Sfegma ow

e SARCACH (F9 SIFR 2061 (@97 AM22GT (FF(H A IR SWGF I JqAC @RCT G0
CRAHIF o107 I CAGT Twisre e 2@ (2™ (Prothallus) 5199 I | SoIfASw
TCEY ] Fiferor Sfewa formam Sfenafer @zy @97 Ji3ta 9 231 etva Af2e@9 (Exosporic)
IS 0T | GAIeFeld SPTIAeenTe Sfemw fomed Sfen @97 a2 S 2 @3k qeita 2 fomi@
T @9 (endosporic) ETO <CeT |

4.6.2 el

FCEY TS (AN 723 (monoecious) S @3 (AT 2 '@ LN TS Grelel S1572
AN | SPTSA92PTS Sfetd (R0 fSTatl (dioecious) X (AT 52l 72l (AR 24161 €
FIIN S | STIIFe SPRIT (20T (axial prothallus) 2j% € BNl =1 c2AIET ita 2eH
ANCF (NG, SfFcznapn), e [TaseBr et (Tn @fda @@= GrR=b) sRaaas
Tea s izeaces W @R el esdtag e S e e Ses ke e AT |

4.6.3 0w, e [ @ wow (A9ua Sfew

A1 8 FHI TOCH #ifere 20T fTas Foim 27 | et sifgere Fraia 3] e wRw aifemmaefe
Tdrge TR ¢ Tifersiel 7 S | @2 sitel Wifers o, MeFiee ¢ Sy apRfas s s a9
R Wl P TR G % WE CHGF A [ete 27| [TR1g e 2emm 77 @3 AR
{7 AR (OfF 27 @R SR SiRelG 1 = @el aife =31 | enfierel Ses 2ea A A0E forsed
e AP 906 8 @94 Trg Beolfs Jfoe = |

enfage %, e SARFEd (A T Tod FRER! (@96 Ofew JjfRF NS GRS
Fe(fF* (Embryogeny) JCeT | SNfEnced @2 [eien 2% ql 5790y Akl 20e 7t | 2%
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el MEers WEEl Ffaror Siem ¢ srHwen Refer @ BIr=uiet Fefarer Ciem
el AR | = Vj@? A I = vl e (= AT, T (T (apical pole) Tl fGG2iial (shoot apex)
8 HAT] S[Ie FCH % 9% (7= (basal pole) T (ACF LTS Al APCAAIT (suspensor) Cofd 23 | e
o A Faiai SEs MiE AE ©d (1R Felts AreitFI#F (Endoscopic) €3 I 87 e 3¢
T A ST GCIHTHI#F (Exoscopic) Tl &l 23 | GUOITHIHE Sl (w il A | ARCHAATH AHTS
AU =cel (=l A |

FePRSRT o7 77 Reetam 7 quf 5T 12 @l /i @RIES (quadrant) @ e 23 |
ST (PRGOS A (TR 6 A (A0F Geig ¢ 61 (o 23| [va (@IRIgroes
BCAICIART (FIRGIG 6 A (ATF 1% (foot) € e 515w =7 |

4.6.4 GR=OlEF SreifgFel

Fifarer Sferma FeiRe GReabie Fe FNe IEeiiRee (Ll qE | OB & [pfe
aFfore @ Ml A (S 2FrHANES R I @ATO AT | SEHFSiel (apogamy), SIS
(Apospory) ‘€ SI?g&fe (Parthenogenesis) 261 G F(IF LA SISl |

T (e (@6 S MITIGa TofEfs At Nem =R sl foma Sfen (2t 9§28 23 ode @2
AR SEEreTe Al Syt 3061 | Feita 378 @9 Sfew fomea Sferm wtel Tiewe (n) 23
RI2ACAC (AR NCAFPA = REAR (9 TR 27 1 | RGN, (G771, GiReaniol7] 2hefo
wiefere S spmrerfel (vl T | PICHRIZ0GS, AT (ol e, ST M € MGl @R T 2SS
TR ST SPTAGT e (TS |

TYAE TYNE (FYR Tfegn (FIS (A @ Al T2 oHE Tfen (o FA00 210 | 92 2wl
SLAEe A | GO Cofdl fomied Sfen (@93 Sfemwa Sco! [C20C (2n) 21 | SHfCFDI, GRS
agfe Sfewm Saqa (el I @a Sfewm e, (R SR, e A4 SradwEe
(Apospory) el &AIT &=l 27 |

Tl Sojceterd M SRS fG7iq TR el % FH0o A | Gl 7B Tl AR FITS
27 O T TS fCATS 20O AN | NFHETE A Feela (@Fiee (@Fie awifers wsief @2
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R A T g
(F) @9 IFRS 2@ @ ILI AP SA 910 FE OICE (AR 0T | jl/4
(4) SPTCRe ] Sfew foreiad o =hergil 23 | 1/
(o) S EIRPTCS S e Wi 41 2 | 271/
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4.7 CETORIRGE cHfafeni

Il 3RS0 (et (3 FefeeR Sfen 2a1 fancailas Aqze TS Tfen | 9310 7jfRSITe 24
12,000 gienfer Fidfarsr Sfgn (vl TR | Sfew @oits 1 [T B S S Srz—jfiSw 2w
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IR b frSa felfRen @mm (1753) 92 30 q ARSI ©g, (3. 204 (1865-68),
(. &7, @19 (1874) Sepiad 302+ | 5 @ywig GIRICR 5 e @fdfRmem s @b [pfe
T 4@ 70T | @5 (1897), TOTaem (1899-1900), fFEHAE (1905-1906, 1938) €3 RIS AT
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472 AN (1975) ewife ifafqwnm

4% (=l B PIETg St (TR 1 S [N (1954) T6F 2@ie
R Fgo! “faafEe st

O <. cxifel ATt (Psilopsida)*
3o 5. ﬁﬁﬁt‘ifﬁﬂ (Rhyniales)*

3of 8. GREIAFERGEPT (Trimerophytales)*

J9f ©. SOGLAFIRCAN (Zosterophyllales)*
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O .

cifet Wﬁﬁ@ (Psilotopsida)

35 ARG (Psilotales)

cxifel ?ﬂ?@s"iﬁ@ (Lycopsida)

39 3. CWWW:C@%M (Protolepidodendrales)*
35f . SRCRCARGCARE (Lycopodiales)

3o o, Iteitearge™ (Lepidodendrales)

3of 8. NENBCHR™ (Isoetales)
3o @. CTEifeacafe™ (Selaginellales)

. cxlfel (I““éﬂ‘ﬁﬁ@ (Sphenopsida)

o 5. FrAfcale™ (Hyeniales)*

35 . CHCARFREDT (Sphenophyllales)*
39 0. FAMB6EM (Calamitales)*

35 8. 3FBECHleM (Equisetales)

. @9 GFoAPTel (Pteropsida)

Totfd AfBTIRFRICR] (Primofilices)*

35f 5. FCCIGIZEF (Cladoxylales)*
o 2. R2[GRTeR™ (Coenopteridales)*
Toftafel TSR (Eusporangiatae)

39 3. ﬂ]ﬁm (Marattiales)
3of <. SRR (Ophioglossales)
Tt SPEATEE (Osmundidae)

7l SPTYCSET] (Osmundales)
Tt ETCPBIT™IR SIFI\@"?CE. b (Leptosporangiatae)

35 5. fferes %71\ (Filicales)
3f %, ARRGIAR (Marsileales)
Fof ©. EIfefe™ (Salviniales)
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o >, \'Nﬂl(:l@(,sllzﬂ?l(.bl(c\'m\ (Aneurophytales)*
3of & CABIAGEE™ (Protopityales)*

o o, \WI%@"I(,TJI?I(.\WPi\ (Archaeopteridales)*
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CHFIAPTOR 0y 77 #1070, 4K T T8I G 20 i1l @ 4rer gl Afee AE
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(@) fmva Fifaer Sfema @dRam eIReR sitar e 97 3@ v I
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5.0 S

51 e
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521 =fe
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SRpAEe—1
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531 e
532 ¥e
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5.4.6
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562 o
563 (3947 Sfgmwa oAow
564 T
5.6.5 fmua Tfema otom
56.6 ==
5.6.7 g9 (A9¥A Tfgmwa 7B
5.6.8 TN
5.6.9 THGFAC CAMYy
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5.9 TeasEt
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(I = A0S G2 #ATS] (FRASHE AR Foead IS € AATG $7 [ (@R Al o widie
AfFFE (ANGITEET TiRe™ S A F (Exarch) MGG ETe »fffde 2@ wwe qmaw
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(F) e &= P nudum 2ot (5N (gemmae) T T A FI0 AfFF0ST SN SRZS
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@Zl | Psilotum [Rfen @ 295 I3 @2l (98 Psilotum @7 ARG IR0
Fu JE, LS LS @YFel T Sfeaied M J0eF AR [RERFACR A @A
GFaAe T 9 TR | Wﬁ B AFfNEHRGIF Rhyniophytad (@5 (G (Renalia)
e |

ETEEN GPutz SAfeE AT (I oA g3z Spifolaae et we Seo 23 |
QT TSCPIAWETIS (Eusporangiate) 430a ARpael 905, (@9FAR &b 4-5 (FRwa [RE
foetaa @9 Sesimaia) o fifen otet feifere 2 @9 9197 I | @IZAR 2B @ (@97 TR
wi* LT AT Hiceon | alfefs @9 fawidireica afesm, @gana (ol T seaael I&, Seafer (1
Ao O o el ordl aR) oo Rupse | e «ifFae afslt @on smramin o 27|
SERS @9 (A A5 I |

5.2.5 fomea Sfewa otom
ABCSCR W AT Ff2 A FIR WS qceld, wfEfre ©ig wiasi {eae 7,

AR @3 FREEC T | G4IG1€ B NRIARE & ARZ (2] A | 470G 92 Sfewmd
fomica Sfgme 7caes Fel ordl A | BT @ oRAT @8 CAIAICT SRR FCE | (e ao
FY (F FBCSACT 7| e A 27 |

(AR G0 TofdFe NARF (@FITT O AN KOS F0et @i 92T o @7
(cover cell) € STFE (FHT (T (central cell) TeAT T | TRESF (FIIF Pﬁ% it e (oa
SN € SRR (AR (el T Reietas T bR TEe =i (1 B9 (tier),
FINTe T (o7 FF | FRT (@7 oty [eifers 20a 22 SR (1 (Primary ventral cell)
¢ @36 2NAfiF A e @ (Primary neck canal cell) sio A1 AR SR (@I’
Reiftre 2@ @3 oFlm T @F ¢ @3 T off T3 1 2t a7 @Rba FeFam
eoifte 27 Fg ool tof 23 911 sffae sRer A ez @R [F8ha 35 =@
(fo@ : 5.2.2f)1
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@ w2 5.2.2f 3 ARG (i) “ifere omg Tfem 5z-¢ B sz,
(i) AT-+AfFTS 2 (iii) $FY; (iv) TeifHere Feia |
HRUTT G2 T TR (DI (AT RS remaa Mt | @31 et 92 Af2eT Was (Jacket) (1T
2N (@, 2701 FFe [TeetTa v @ (@7 BF (R 2497 2t toff 33 | 9%z
AT Wl TeAMTRIR! (Spermatogenous) T 1o+ FCF | (iRl [few wa FoEm [eifere
20 AR SR 915 0 | AATS AU TFS, (AR (TUTS TR S SR APAR PGPS
IS & Y AT | AT SARTFCAN (FF 8 201 wFlq qizea [ofe 23|

5.2.6 Sras

g AR Tl AREE e 2@ TR (2F e aoRfes smtda 2fs oigs 7w
7Age S-SR AN (@I W0y ey S THigF e fifere =31 el aifve 2w @w
GF T ([ G|

5.2.7 g (A9¥R Sfewma IR

Fellq [Reietd T FEiaE SI0we 99F Swy wa J999 )% 27 3f2ez i ¢ oreg
BT (FF, @foitae @1t Fwiste [eifers 2 W (foot) % T3 €3 2RI (T
TS eETad Fa A0 AfgFw T 2 @R ©f (ATF iy AfFFw @ AT Fle Ty 77 |




140 NSOUe CC-BT-04

5.2.8 s

HBCAGICNT GRAETE TS Tefe@rs IO | QI (F94E Sferra Aty @+ @3k forsia o @
(@94 T 2RimEcs +If7afS 231 (@9 R 10 A fomid Tea oF 27 [ [ 2 IR e
GRS ARF A A, ©UF (@Y GF Aol 2 |

5.2.9 ANGFIE (TS

) @t @35 seren Sifse Fef Szl Tfen|

(4) @« Sfenit serele @ alfgaw TufEe |

(o) afgacwa 5ofer wifr (2B wak amSim Feed ﬁf@'fﬂ (Exarch) ZCHICaIf5lT @
SIREIOCAPERT (vl AR |

(9) @EeN f-a1fe AT ARG 15 FCH IR PG *FATII FCF AT 27 |

(6) @fba (ReFE AAHY2P, (@9 TCAET |

(%) (A I @R fwg, omd ¢ @9ua e it A @3k (@1 A0 forsed
Tfema cazs I ToAfEfs GRebie fomied ¢ (@949 Sfa A5ikE (Homologous) 2€T4 357
|

Psilotum €3 (FICNTS AL n = 52 (AT 54, ©OT@, GHIBH, SEGERE (GHIATT NS T
@A n = 104 932 FIBCe @R (@IS sl (5t fNefeemte 2Ne Psilotum @ n = 310,

T @& Hexaploid.

m A —1.
1. @ 3T Teq e

(F) 0 2R Psilotum GF AT T Fe 2

()  Psilotum &3 Af3FT F Q0 2QF A A2

(o)  Psilotum 93 (39 TAMFIA SBICF F A0 2

() Psilotum 93 7Q<{] 95@ I 7@ A e

(6) SREAEA (T @A Psilotum (71 T2
2. o= & w1 feffact < ¢

(F) Psilotum 937 [ TeomaRia s (G (ARG @6 @eEa |

(4)  Psilotum-9 @FIFeN TG 29 8 (@Y ARG 27 |

(o)  Psilotum 93 (@€ (@€ AGISTO o1 ACF |

(q) S AN Psilotum €7 Towieq Sfgm 719z a9 ToARRRs ol i)
(®)  Psilotum 2ifers “/feraicafe ol @ =
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5.3 ASCHCANTHN (Lycopodium)-&3 EE=br

G2 TGS Sl @0 Sfen TS S T WA 271 (FRCF#(Prel (Lycopsida)
lfel T | BRI ST (Carboniferous) Jrol ReienFle e fZoita [Kgfs =i wafee |
Q&fa TR 2h] Bfew, (@A @Paefs e [Rew 203 @9 NEdt sl I |

RN (Lycopodium) FZF#I78! (Lycopsida) ifdee, szraceifEnient (Lycopodiales)
F9fee @R BRI (Lycopodiaceae) #ffaaee @36 a1t | @2 #fFaee w7 Gife ot
26 FIRCAN NN (Phyloglossum) €33 FONG SREE 9ld AMSCRCACGIZDBA (Lycopodites) |
Lycopodium &3 fie1 M4 2wifs (2006), RS w1fe @ Fei9, [fen il(an@ﬂ s19e1 (Growth form)
G A [fen gefen [fer @@t b AT [Kfemel @@ka M (Taxonomists) 76
Toi9itel (Subgenera) Ro@ S0 Al FCACE | @@ 2o, TecAFITAN @ @ivicaRIRR | 93 Syl
Fifogmna Ste B Totoitel ow Tt i (s, goiafemt (Huperzia) ©wz2el, H. selago @ H.
lucidulum, FBrRCACTT (Lycopodium) Trizge, L. clavatum, L. obscurum, Izt
(Diphasiastrum) Twiz3e, D. complanatum, D. digitum, SZTFTANTTIA (Lycopodiella) Twizae,

L. inundata, L. cernua.

FECRAHIRF (Urostachya—a=l «igg Sl 678 SNi< Al @glel =R &, Sl (sig
8 (@FYNGA AT &) | @IATARIRFD (Rhopalostachya FTSIGI, STSRF SIS TE (ATF SR
6 ({9 2, A0 wia =R & 20 #itd @R @il [RarpRe, SriaReiieen |

5.3.1 It

@G 200f0 eeifen W R FER St AL S0e TS AT SCee
RV | RBIRCS (@ (el AR SR Seyie wiee | ereary (b 33 aeifs Aew T |
Rz wifeiferz, ST, THHITS dgls 7o) S | SRR FERIL AGIoR TIN— 2R TG
CTNCN, LR, SOOI, FNCSHI, Zhfebl (Lycopodium selago, L. cernuum, L. clavatum,
L. hamiltonii) 27, €3 31 L. clavatum F2%eTe) € FAGR [G9 |

53.2 e[

ARSI Lycopodium FI 3 (Club moss) A The sz At #IfHbe | g g aeifs w7
Girel, g 5% sTOICal (Creeper) ¥} g g @@ife w77 Sigm w77 ==l Sfegn &A1 e
O<ZR ACF (L. phlegmaria).
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5.3.3 (A9%a St aow

F9Ea Tfgn (e =N14ifae Fe, 5ol ¢ &1 7kl 210 | Sl e Zae, 3R wars e (A
A AT e TeA T | Pl (N, 161 @ AfFFHRRE | Fe =T, a4y e MAfETs|

el e, 7, 2 (A 20 [N (@ @9 aeifers 25-35 fiiN) e, S, 7ieF fofe s
2, 2[qfeT AT (Helical) 2ta1e [ AQfeaiie= o (27 | 2o G Tg =n=if[@e
il AT T A 2=F 2fTe T ASOR 2SIE Seei@ (Microphyllous) I 21 | FLRES 13
MR 2O TT—ANERPRCETIN S g IR (FIF Il (@4o[@; @ @ aeifers
(Lycopodium volubile) T W SETS 2fg (7 T RO S0 S e =i

6T I A6 (AT (AT—(FSTAHRFAN) 531, F0e #1TS SIge] (AT (@I A BRE)
TN 7| e =T wiel (foa @ 5.3.1 a, b)

5@ = 5.3.1 a, b ¢ a. Lycopodium clavatum; b. L. selago.

@ 3
ARSI Sl (2ATGIFAR, FfEEE {89, Fred weg (@FEd 47 FFoae! aaen
(AR (T TACE SR € (G (0fF 27, IR (2B @ 2T @S (ATF NG §F
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@ F(HF (O 2| FST TF 45 GFEAIRMT COMGITE | @7 +779! SR* IO (T [go @
sgmare fafemel (el o | g ASifers FHT YNNG “EFET (T 70 510 (L. selago) TN
g arifors afzR (EFrammiEs @R RS o, T2 AR 2FETFe JE € T FITFe
(@ TG T (7 T | FoF GF AITS! GFB 2Edies (7 [NE owgs aa 37 72 o3
=T | O FICRCANTIT renean Tohif St Aenfore wreges Wie Fmesm «ift orat T =
el rete o=y (Fe 75 ifii T afes g Sfom anzrarcetifencm T el iR ¢
@I g [feTel el I 9 | G @92 aeifores [femel (il A | sifFere Sfeww SHifEitGi
Rl R @GR RIS gl \‘J]«NTIA\'J Sizte @F e (A @, — (L. serratum, L.selago
@ L. phlegmaria). L. clavatum 3 L.annotinum € 30T € (FIHCF 2177917 TSI (20 @
T A AF, QT FHRCE A0E (2FOI061 | Fofera @3 o wime =@ 21 anZrweanfeay

SNFPR (L. cernuum) € @A GIRCE 8 G GI(E (NS @ 727 & (AT W (AR
5199 a1 (5@ : 5.3.2, 5.3.3 ac)|

a
o w2 5.3.3 ¢ @rErATIY [fen awifen F6fei—a. L. serratum;

b. L. annotinum; c. L. cernuum.



144 NSOUe CC-BT-04

FAITGRT ¢ i (AEIFGRTE IA@wE =i ¢ Tge @fdg (@GR I sy s 2|

SNRCHTANGIIITT SR 2o TR ¢ fqacs (Fine 71 ~fafre a2 71 | Tox ws2 @97
TEA (AT 22 (RS TR (AT (AF Teoig 27| G The! SR (NCAIReT el
(AT A (FIfF 2rge ST 7 /R ontamsiRsl @ 7kl Afs | @3 Wig (2nesihshm
FE TR FCYT FOF (AF SeoF = (Bg 1 5.3.4b) 1

IeT CAfPIRTA (A0F YER PR agrEm Twd [ 9T ¢ Jewa [fER Fow Rwse |
IFFEH 7 AP R[S @K a7 € T Aol Ab [T sz @ 7= 5o |
G T NHHE I Ao AT | WHFIH CFCa STZCET™ I9F (monarch) ZEAE FIGT
A5 WYFE FA AfToNF (Polyarch-Saafe] (ABSREN oF 7) 20 (5@ @ 5.3.4a) |

g 7 5.3.4 a,b ¢ FAZCHCANTIN | a. 0T 2FEHA, b. AR 2AF0HH |

5.3.4 G«
1. e o ¢ e awifore e w@mag ome oaa (7l 97 | @l ke s 249
™Y Y |

(F) Col Al AR AR —aafe] AT Teom 27| Gre AT @3 I3 @ oS et o
Sfgn (12 (ATF [Pe 29[ 217 ST AR SFR© 20 Tge Slervd 9% I | (o

Lycopodium selago € L. lucidulum |
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(q)  TEA—TOCARRRCeTH— NS CRICAHITCHNT AFTHIT € FMZCRCHITCHT e (L. cernuum.
L. ramulosum) &R YR FCOF (TN (AE FU T FO O B 2, ©CF 6
BEARRECe™ el 27 | SFe AR @b Tod Sfema % 1 |
(o) Y TR — RN NGO (L. innudatum) ZSsre AfFFwa S =l
S SRH % ZC (AT G0 B ST SR A Tl S AT Tge Sfew 3% A |
(@) ASSIT—aZrHCAfCIT EEoAmfEa (L. phlegmaria) Sfen (72 ASTSAAT AT el
St A A |
2. AYRA T 2 ST I (AE GG SRHROA ¥ AT ©IF I o0 | G
SelezeId W11 Moa MeE STorFFoeina I g & @R BRI Fieil [ 2w 32 A
wrolfss @‘N@ sioe 6 (5@ : 5.3.5) | L. lucidulum <=2 L. selago ZSIfSTS @‘Iﬂ\'éﬁ[ 29 8 7|q
G2 SFOT 3R (FINS (@Y A IGREART 915 I M, (@9 TeoAfne weeet req eoF @t SHre
Aq O[T SRF I, O @GS 21 Gfae 20T @6 G @Ieed R BReT 99w 0| 93
@YelauleR SHe Ag (AF SR Fu @3 e Aot | @4 @9 ota s (Adaxial)
fofe st @ F0a @et Teoim 27| Afelb @z Jeiw w1l Togee, aslfe [ Fu

IHG | V2N, ZoW (ACF FA| F0E |

a.
a2 5.3.5 3 AN a. @YoIau6T FT700=A; b, @IZA!
e 930 @9oE; . @91
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@ER Teoife 3 27 GFehR SoRTOAR (FIEH O TS ReISea (e, 78 2 203 s
ITIT B IE A5 | @2 ABK BT (FIT TAH HICoBH A e 9w w02 (bg : 5.3.5d.e)
@UFR foerEa SiR* ([@UITF (Sporogenous) (FF AR 5 | (@YAITF (FIT (ATF @YGCHT (2n)
@R 2fSlb (@Ig- (IR AP [eTetaa T @9p9e (Spore tetrad) % 23 | #AfKeT® sheall
@36 AR & (@A (Stomium) FFRE (6 Py @9 [wme 96w, siffde @9 ==, fags
i E—sg © 3fz: fagrs R[fer awifere [fer wma Semd ol T, @9 foer s widie
@A B (@GF 03 IS AF (12 7R Ol (AT [G-afge B ordl T 1 @97 Tesiive €
ST ACK A3 e Siew Al ZIIPTC G &F 2 |

(A9 TS

g

Afferea @R

5@ T 5.3.5 d, e 2 d. *Ro2R @IEE; e. HARTS @IE |
5.3.5 femisa Sfgmma aon

(@9 SFACe T [fen awifen eom fNea F0 TLAMER SReRETE2 S[l % 2ae (@9
oFRe Tre #ta | [{fen ewifore fmm Sfem age @b ol I (6@ @ 5.3.6, 5.3.7)

a2 5.3.6 ¢ @ACANCHT FICSEIT TR SfevE TECRR |
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(i) Lycopodium cernuum, L. inundatum €3 o543 Tfen (FIe (e I\ €217 T |
Sfenls foFiae, SrR-oRE ‘{i@ﬂ (Axial dorsiventral), F% (2-3mm W< 1.2mm 2%), (2%
(2T IS AT =1 &, FRRE 620 O<# (AT STz opikey ATewe AR 27 | Sfewa
MIE ARCEE IFH ARG 2aF oo Sfema ez (Wi it weel &3 A |
(AP A Ao See Fofe s J @ 7R41a Tits @i 713 #1itel 8 (AT 12 W7 |
(ii) Lycopodium clavatum, L. complanatum 2%fs 2&fors @9 SFACER 7 6-8 (I
RS (P AN J& ST AW GFREE @ T [N (72| G WY (FiNe A&t
T SEATACE T o781 AfRFFACed frts w12 20e 7wl 77, @3k @t F=pefers, wifta
e w2l TP BEd Mew w06 | omi Sfegn widie caiees i St Srel sigfen
Sigled, THARTs OIg J&, TLAE FANE (FEIFIoF, S 2SI W 20O A | (AT
o2 A ZEIT T2 AN AT 20O ST, THIFA +TFo0] AR ST AR A A0
T 7, Al cateE 2 @I R oE =)

(iii) Lycopodium phlegmaria 2t AT e e W@, Bl RIFSRICEIGO)
9NTRF FI0L TR | (AR (FCH Fh IV S (ATF A, AP ([P SI*] 9 27 74
) 7 € A SRE R |

@ 72 5.3.7 (a-d) ¢ @FCACIT-GT [fen geifere Tmre Sfgma 5o |
a. FRCHCANGNST FHRNFGI; b. TR FICSOI; ¢. FTRCRICANTIT 70, d.
FRCRCAIGIT oI |

FZCATANCIT e eefen e den ¢ frow Ten awicad frel, Miba esita
w241 Nies A =W |
fepim Sfegn s12ai i, sjarl e 27 «aioaa SRR (FIRE Sehe et &kl | w0 @ =7
@Al @3 AT SRRACE @R A6 @I 2AAfSF oS (™ (Primary antheridial
inital) | SIARE EA (@F GF (@EE [THB ARG A5 I G AH A G arsiensia
(I | 24 (1T AR [FIfErs 20 w@lef TeTFIT 19w I 1 12 Ficeen [ (Aeawizea
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TR) w9 ol FCI | AT CRAGEAER Mz fieere 2AitF @32 Ao @i e
G Wl T2 T 23 |

R T T 9F 27 olfarerer@ FN MGTHCAF (archegonial initial cell) s =,
SR 2R SRA (FIF G N (R (@R 7 27 | (s @R [eifee 23 evit aifie
Tl T @R TE A TFT @ ot 27 | Al Aot @ [Kieifere 2w Aamere s
(1-31%) anceIcanfSzes iR, 1% e aeitere @ Fyame @ (16 ) i @i
9o 0 A TR @R TR fTRigre «fFae 27 s [elfers 2w oy afem @ e
TH1q Teom 07, i @ @F [eifee 2@ 3-4 Twel [¥E J-l 919 0| lfFere
CRDACR J11 i B0 e 20 A, A il fsfese AT |

5.3.6 W=

e wteiz [l A (@17 @ FE T (@FF wage T MehiEeye oMty siffae 23 @)
fER19G ~faere 2 eto FEfreTs stam et “Fe 2@ bits[ I Fce1 a7 wizell Te =1
3R M2GT SFTE ¢ ABEE FRe 27 FE ST NFB I | WS GHE w1 Faraice 2w«
TS GFoag @ TFgF A fifere =711 e Taign viftfics smfefens etk toff =@
E‘TT‘;[WWI @9 e TS ©fbe A<ead (Electrophoresis) A&oTe (2l (5107 (I A2
2 FCRCANTINT (RAENT Ao Tox 03 (Cross-fertilization) (741 T |

5.3.7 T (A9¥A Sfewma JfR

ZCFCANTTTITT Tl qreHiHE widfie Sy [l «a S Faid 794 it [eide s
IR = | R [T STl Rew 2 S2ta Mie G0 (@ Al 9w [Keifene o 2@
fAf3 el Cofar F0a @3 v @1l [Kreifere 20x 417 10 I, I3 SRR TR ST B (AT
% 27 TR RKGro walieel | qera Teoife o1 [Kifoq Aiad Ot ARere 22w #[@ @ o S
TGRS T (ACF ol 27| i Tfgn o =IFger Oita T «Il 2 woina «2 #7 S<HifG
(I3 (Haustorium) f231C3 & 357 | g g 2%l (Lycopodium laterale) S 2ACITFA (T
S (2NTERF (Protocorm) TS A | (AHIFCH (I & ATH =1l 1@ ! (AHIRE @olraa
SR 3R S ARG (7Ll A |

5.3.8 &

el A SR @ AR A9 Aol 2 @A S | IR St N @9uE Sfgn
AfeIfS e I G9R @YTGA 919+ I | @G 2ATEF €T AN A FCF (@YZATS (79 TeofT
27 | GBAITAZ SRPI 2T (F94F Sied (Sporophytic generation) | (FFAITS @Y IR RIIPE
eletaa 2l @9 (n) 3 287 A A omF Sfew (Gametophyte) Il NAIC T ©F 27 |
Sege ARG (F9F SECAN € F2 BN (A @7 3% 270 I AR (0l B e 241 i =7 |
Y (ATF T ST FUINITS 2T I TR e 33 TiR0eiG 13 IFF R 717 @9
(fT2TT) TRITe AT 0 | ITOIE AT ¢ fCATT T T=I7 S (2l T |
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5.3.9 FreFa¢ (IR

(F) FZCHCATCANTTT @9 TG 9@ @ IR PG F=20 |

(4) 1 S @R oAl MR Gl |

(o) iee Koy @ @ATGIoe fumsie |

(F) *M1 A YT IO (@AqT GRS T @eNeal sioq |

() @it g A2 Tfen |

(v) Tfoq 9= (I SAT 0, TCHICANTCAT HFFAN, € FMCHCANTANT SANTCCH
asifore SIFF AT @ SARFF TNFE (2L (2 AW, SR Lycopodium clavatum S L.
complanatum ZSGISTS IR, GTFZ Wi (2L (72l TR |

() fomrua Sfen 7=at |

A —2.
1. g a9 TP 3
(F) Lycopodium AGRSIE _______ T3 ARbo|
()  Lycopodium 93 “IrOI(S A |
(o) e cAeiG geifere @l IR |
(q) Lycopodium phlegmaria S OF AT Tool Sfewwmd 2 2|
(¢) Lycopodium & &9 I8 23

2. @3 3T Teq faw

(F) TSI Lycopodium 2GS 7R (I 7T JHF(O 3TC FCAREA?
(4)  Lycopodium € (RIYFEN ([YATET (T SKH & AT ?

(o)  Lycopodium <3 (| 2ifere @ ugR o1Fe 27 e

(q) Lycopodium €3 (Fiv 2eifeq Faiaice Fifs el @E ordl TR 2
(8)  CHICORR I A (I fca Cofd =2

5.4 (FENfETeN-7 (Selaginella) SAT6E

GG ASIES &N (Lycopsida) Mﬁ\g_@, CTaifeemife™ (Selaginallales) B W@\é_@
@A e AfSET F4ae FUae (9ol Jfa (2l TR, F0LT (ACF AR & fsfe a1 20w [eo
A (FBCSCFR) AG (ATF T T @R 7039 #[@ Fforsege | @3 arefa sl o s ==
AT (Selaginellaceae) © et (S (Miadesmiaceae) | TeTIfercaca #IfF_ICaR
us S @3 W (GHEIfeae2on (Selaginellites) SRM (TR IRACAITAN) GR  (FFenifercaan
(Selaginella) @% @3 473 oo @ Tradcaiay fen |
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5.4.1 T=fe

CTalfecaa (Seleginella) AKFTSIR “(3F T (spike moss) =T #&H® | 2 700 genfeq
Selaginella 3 753 #1131 (102 AR @M 192 AGHITORE ST O ANLLT SHEAS 2pd
ggifs fore Aeite, ARFPATE SR RO FCH ITeLF wamesd (=l I | [y aeife
TR (FTIATCIFIZET TR ST ST A, G2 G SSAIGT 2l FCH | 971 4RI T
W& 0 T SfHrF AF G PR SECHRe] Tl 06 Geerd A qreie Sk 2ifie
2@ ofite [Rae 331 @3 IR @2 eifors “Jounfgadl $fen” (Resurrection plant) J@1 27|
Selaginella rupestris 3 S. lepidophylla =%fs @eife »R= Sfen 203 S0 |

54.2 Fe]

et FoIRA s (TS [feme! (i A1 | g g 2@if© 4w, Troeita «FusRAE A (Selaginella
watsoni), g 2IS (Selaginella kraussiana), Sz 551751, S <1l TGN MA@ (AifRame
I 2T, IR 75 2GS *1 e s Tnie, I AT =1l e [ 23| <icare gfb eeifs fasel@t
(anisophylly), CTafera FCoGoT S CTalfenaen (@fTGRza SFe S |

54.3 @A9%3 Sfemra otom

CTAfereang (@9xa Sfew A wlamiifEe Fe, 6 @2 77 [ afe | Sl awife wba
THe #Re AwceTe Sfgwa Serelel SiorFiFe 4 |

o Jf2efom (B@ : 5.4.1)

1. e 8 T T, =i, KFawsp ¢ «ifte were it 9o ATeE A | @ @ 2wifs
IR, e i =N SRR GO 9N (AT TG Sgere! I, G2 A € ([T &
A T (JR T A ARG A (ba: 5.4.1) | ARcECRR N [E Jfa AR @3 Seet (2
SR SR 61 BT 23 | ARCHCHIET SHPRBIS 919+ TI(F T BTz | 2isreeid @b
G 2[@2e 571 BT o1y 21 27 9! ALTFI I TSI (F To1@ ATF M R TS TS
@4 (ot @b sfage [t #IfFfoe 23| SRR ez foaf awifere g [wifie w1 o
(histology) il FCa ol (9102 ARRFSITE To1g 32 1 Zre1e Mba Aieef ez Belg ©Iess T
@R Tefeieree [elfers 203 J51q (ofd (R, @R T @i =IRER oo 0 | “FTogsre nF
(AT IWEEAE I DNE o) T 2| Erenfeneen Cereaifes (Selaginella wildenovii)
AeIfeTe T T (R (o7 @b SIRE ©ieE A (AT TG e o (O T R PR
OIGE 1 (AT {571 B<Hl, (@2 0T I #ifkee 27 Syl (Acropetal) | TSR TG SNCEAGR
G2 PIRAICE S IR (X FBCSCER S G0 1 |

CRlfETaa ARtatTEa spprEle aFfe Redme Fitg « 3 [er e [ ffen
TSP ARSI 2P [HBRS o7 =0 209 AN |
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(F) TafRE T4

(}) AafE &G

(91) 35l o @G S (Sui genesis)

1920 ABITH T H9ZW (Von Tieghem), {3757 (Gibson) @3k S92 (Uphof) CTAIfEteent
ARCHATFRCE TA—AT A0 ST FCI | [CEF I ARCHCEIR AGRE GRS Sl
BT (R T | 9IS # TR o1oee 0 Wi | ARCHATHR - ZCAS U7 IEG 8 4 (@
Wﬁﬁ%@ | qR Tesife W@ (exogenous) ﬁw | ¢o/Fia (Pfeffer), %< (Treub), B
(Bruchman), €I6TEe (Wordell) 2efs Re@Nitn sIte ARCSITHR FIG-5H | FI0ST T G
Teolfe Afzefge efon @k Toae FEamie | Fned To Tesife 7§ SIeFZH (angular
meristem) (ACF 2T | ﬂ@%l{ﬂ@ AR (experimental condition) FBCSCHFT FINS TG
AQif(E [Brel A 23|

1938 ARitH TIferw (William) Ccranferaens [feq awifere = I owid @ @

a. b.
a1 5.4.1 3 FETfeTaan| a. @YolaNgR TES @9xa Sfr;
b. #iq MES FCeT G |

2. ASt ¢ SPRY Fu FH 2ol FEF MEARGR 7, wigfors fTama eaie, Sdl eaem @t
g =1 ofaiel 21, siret @f Fired it o Aface [Tw | @5 Aol Fited eoiwm s 12
AfaTe @R T Aot Tva s w2 At [T A | 2fsh Arem 2R sageEr Fitg
fergia wIeiae wfefrg s A, ars fefrsst (Ligule) J& 27, #ftere foifads siee z0x e
Sl 2CH |

3. A ¢ Tl OGS, ARCSCHIER GO (AT SR 361 (79 27 | Eafet aie ==t 3@ |
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o SerEald A (B : 5.4.2)

1. e 8 2FRW G IKA12E [FEH] I& TR (7l T | GLF (S 2[a7F ACF 0l | G
Ao AT 2w [RGB (GFIAF gz e TEe FHH | AR @7 (@R o bk [JEE 27,
s ©s@ eiifore (Selaginella rupestris ' S. lepidophylla) W“fm CFCEE (I Al
9IS | TFHGI (AT TG 2NEDI (R A o0 | T (*F FAAS GRS a5
A il (T SO 27 Wy o @ FofeTes ige w0 A0 (5@ : 5.4.1. e a) | 92 (Fraesfer
SHICE GRR FRGET I J& 26T G FEERe GUoeRRR (@R AR 90 31 22| Colienghen
FIeed NeT AfSe (@ANEIFTaT 27 @3 ﬂﬁﬁ@%ﬁﬁ@ﬂlﬁﬂﬂ% JFIOWT CFCa @ (S. kraussiana)
91 wrolfis wifere aifes ol T Fofg wizee™ @A (Exarch), GHIEIRGETS GlIoARR SHERAE
T& HIFIRT ACH, G5 K0 A (RAGSIIET, SRR GRME Sleavl 63 | Selaginella
selaginelloides @ AN (Tl SR ‘;j@ 7, ﬁﬁ‘iﬁ? GO (S. rupestris, S. densa, S. arizonica)
TGS (HGIEEE A% 5 G2 2@ 2Fe (9FF (true vessel) < 7% I |

2. 2Tl 3 SO 89T € b GF% [T Te AF 71| THT sIqam AT | NS SLeet
@RS FW [ AR (i 6, GrEfertaen ! (S. concinna) FSISTS ANHETG @
G AN (T T | AT GFONG G I AF AR TR AT |

TSR (e Torulel WHAPRT Tye WRET (7 IR JC, G J& (FRCE SO
T A | G ACACHATGIN (Glossopodium) J&1l 23 | RES (FIFS T ATSICRNER WiF Fie 67
R TG TGS FMITLT A S¥I=ize] I |

3. 36 ¢ e ARARET @A (P [T g7 (200F s [afe 211 om7d oiel FoH I
AEraa e SR B (PR SCeRFEe Fel (@R Abl {8 2 wiae o7 50 | SO
TR (R W0 GreielRie R @3 foer 1-3 @Rw g «five Fofcs fea A | 55
(ATHIFG o, «AIF TR 7= 6ifds |

ARCSFT—ICAT T TG T& ©F TF SAFFS A6 (17 741 9/ |

o ",

5 v,
3 T
Vot h

LTS TR

@ Tk 5.4.2a 3 CENfeTE S dZ00A |
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95.4.2b2 (AT M@ 2ETH |
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Y P\
g & 5.4.2d 3 FEBCSCET-9F AFEA |

5.4.4 G
CTAfC @ Gl A4S SIS S (9T -] T 27 |

SEG Gelel [H{RS O 2 |

(F) @Fele eefeore desa+ q4l 900 |

() I Il IF<1 QA G Gelel FAT 27 (TN —Selaginella chrysocaulos S S. chrysorrhizos
Aenfors |

(o) fog g eifore IeRTaa (Bulbil) AR SHE Gfel = 23 |

® (AYT NI T 3 (YU TG ST Grefel (RN F=5{e 2 | 7137 Aifores (qomea
Al el (Cone) I 27 | Al =117 T=ITal (ol Tofd 271 | o= fog g Awifors @i w2 oo
T 7R [Relfers 20 #ifsl Tesf I | A8 @G A9 438 2R 2GR BRI AfRCS 9=
AR 2 [S AT | Selaginella w2 R0 (@ T2 I, O Gfb SPINCAYAT, FCITZA €
FCZA TG <9 A9 8 B AT FCF 7B 2 | AT (@O NG Ao W Feaozen
TR ST AT ©HF 2T | S. kraussiana (5 FHNG FIAYTA AGHACK A6F T(F AF
(5@ : 5.4.3)| foq @0 @FAR Fea w2l T |
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() T2 FAEen oieeet @ SRR @I T & (@SS |

() 72 A AN ¢ g2 ARIE 76 @ e |

(o) =) @GR Aa’ B Sl 2CFGZA T |

AT @ITE (NPT T2 IS, AT - TG | FAIEE ST (BT I G
e @, SFFOSI(F ZeTF 2o A |

@GR 2GS TS (I (A F @ 2R (@TA! (O 27, 132 Al Srolfeid (HIad a1
NS Rereta T0e Ai30ad s @7 (@iw Al @bl @ ot 33 a3k foetaa s
(FIEHE AR @ITAMT (T 95 0 | AAF 257 (@FIag Fwisre suifGiEae ¢ sifieam
et T aws (/S bk tof 361, 212 @Psins @I eifikifge Reeta we
3T TS GITAB B 9107 03 @R foota (@IF Reetad N @ITeAVS (R 915 (A |
fite Reeem 05 Wk «F @ @y @ Hitebs 99 7@ (olegfe a@e 1 7R
@R @Rl @it Rbe Kot T @Iress o9 I, SHME JEdEad
GFT TG @R FRIFE Kot sigeiaze T | T (Callose) T [ SR FIAD
@it fraibe Kot T 5 Jwg e =11 s @guereefe [ee zm am|
RPN (N0 (@FAR ABICET BICo (@Y= RS PIC (@9 20T (@9 26 A |

(A9 IR IACK ACH ([ Sfgwa 2RPTNIGAE @ forored Gefq e 23|

Pa 543 (a-c) 3 a. TAATTT @UNGIT T
b. RS SEIFE,; c. #lfFre @ |
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SPTCAYERTOIE ezl Al e Zifol (Seed habit) @3 2i2fSF «ief RETI N7 41 27|
crEferaer Sedifz 29T[ ACH [Fghl GfETE N0 I @0 A | @F (1) SPICEeETel, (i) &
@FA 0 BT RGP S, (i) BETEA W04 GHwIg Faes sifaegael Tonifn sfaawf
« JEa Sradcial |

5.4.5 fomem Sfema otow

PTG 29 CTAferaence 12 adias fomE Sfer@ Sevife =3 | admela oen @
(el AfRaABICTs Zoredw 906 G STBe2iibi 2ifie @ e lie 27 | #j50a9 Af<femics o g2
@A | RERYeT SFfore Fu, vgree [IRE @3z foaft tetmt [mmia | sjead 12 @eE wige |
20 GHZ, foora 201 | 2F9T [Retetaa @b =5 caienay @ 9 T AfEF it
(FICTF IR 27 | (AN PR 78] A (@7 [erema et azd 7 1 | 2A7EF ket @i’
freifere 2t 126 (@ 19w 0 | NS 46 (IR ~RMCHIS (@IF G ABEE 8% (@
SREA (T | 2 | ARG (&I [Kelfers 2 128 - 2560 w@rie Mot i 3 | afoh
S PR @0 I Tagpiceen [ v % T3 @32 2bk (K98 2w e @R =i |
foq @t (@9 el 23| g g eeifers g @dfmimed 23, @Sk 2tEs (@9 ATHae) @
AR M 27 | g genifore @agaa 2k mifie 203 soiel 23 @% e (@9Zal ([972
afre 23 (bg : 5.4.4)1

YA

#AY TFETIEA

5]1[ ]\E:ll jEE‘ .J 5|
Afes (e

@ 7R 5.4.4 3 FETfeaEn-7 7jorEaE Sfew | a. 7j<Y; b - h FjlEE
S sifergoraa [fer #1ff; i w@g |
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FRYZATS AP Faeq g oF =7 @R faihe [Reetm «32 Fwd srwE
AT *@ Zo TS € PR IS Twg #leel 2iibi [ | dewrgires d4fe Fmre Te oi%a
ol @R Wz TOFNTT SRy [eowm o 27, w6 923 W@ oo ofiee Weigam [+ e
ABCHIAGINT B 5107 I | GO WGt @fet 2t [ 23 | Feaqs weay @6 G [fe
(Triradiate ridges) S1%ECeT u‘lﬁﬁ@ﬂﬁ‘ﬂiﬁi T (AT WO 2B (o 20 (I 510w
G F(E T2 NOF AF T 2| N (RS SoATTd (I S T 27 8 MG AleS
A | GBI THYeIf (PRABR % 2SI Few9 2B bivl % =7 g3z [l 20 (R ok
SIS 20 AT AT 3SR 46l I | @2 e wiftce fNfeg weam a1t A
SPIRY] AIBECIC % 7 | (IR Sereitel Faia tofd 27 (5@ : 5.4.5 @38 5.4.6) | Soifaetem
G35 W@ (@ (A &F I 7)<l oy =i @7 [ 8wl R w031 8w e a3’ g Sk
T @I ACH, SF AE GF0 TR A (@ G 9F0 TP |

C

foa & 5.4.5 ¢ cTEfeaE- Ffemia Sfen| a. Fiad;

b-d. Eifemica Tfegn »Iferegpocaa [Kfew |
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g

B
aw
= &,

R

L1

-"‘":-‘
W q

‘gs

o W

a7 5.4.6 2 FENfeTTE-T Fifemea Sfem TN <2 |

54.6 St

T sifFere 2ea A1 A (@FIF € TR T (@I {8 20 A A R I | B [Twg
A 27 feqItaa 2blk [Ree 203, Ffemi S eor Seal IR Szee AFmee s FwE
T wiftefs o =1 @k 2b [ 2@ 9Flq (@@ 20 S0 @R SO AR Jeiag g
= @k «somE s fFi9a 15 ffere 20w Fas g 303 | Feaces «i fTmef atk
R T Felle 915 FE IR 9T 27 AT A @Y & |

5.4.7 g9 (A9 Tfera R

e 2T STYHRF O q06 | ST (X 4IFF 3% A4 (FRG Fel AREH (7 el
ok [ew 20w 7aE Rew 2@ 5 @R 919w I | G2l s Sieis et et
IR I AR G G (ST Aol s (A A 2 G2 A6 (ACF o B 2 | GO TGl
@94 Tfgn fomiea Tt fa AT ATTO ©F 0, ARCCHIE (AT TR 61 7 27|
A 999 29, ooz 4o Aeeiq @Nee @b AGea Fe (Hypocotyl) (il T Tl (Fe
i GSr S ol A 1l |

54.8 TS

TR0 0o Folle] A1t A A OF T (@Y G Ioel, Thelle) sifegpacea stz facy ifelfs
e I ¢ INWT A @INGAAT B I @IGATS B 4@ @gTEr AP 2|
HRCITTAITS SPIRRT 2R MYCHA (2n) IR FLAYZACS FCISO NG FILAY ST (2n) 9707 A |
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Rfm et T0e 2 € B @EReCE (A0 TG SRD T #5039 @ Fiaq 915w 28 @1
P14 Srey qpell 0 | T 2ARAT 7039 @ Fe IFES 207 2T )2 forwiad Sfen AR w7 |
femreg Sfema Woay tofd =3 fmites [ R w@iq (n), Fifmea Sfema SHifteis wwize Faee
Wfge [CH9 (n) A0 FifeTs e A A0 ©EEE Ga SR 900, J1S 27 el (2n) |

54.9 ANGFe (S
(F) CTfemag g T, T ¢ @ [Fow, I (AF 92 IR ASER TN
R Tsifst 7S 23|
(A) AreR spmed feee wic Riferm, g s om At |
(o) 0T FRM FRIFSH T I «itge « a9 PR (@ IO T3
23 @ PORICE NS (7, T GroCRF I [asal 1 27|
(@) T, TIRRE @EE FeT TS AT |
(8) @YIGATS T 28 @ITAN 9J2AF 72T @NGAAC@ SN FC IR TANFCN FIA9Y € 2079
910 A | oAk @t @3 spitagen] widf wrshk Tfew |
(5) formem Sfen fomal, y2e<r fomem Sfer 7 30|
SEpAETA-3
(F) CTferaeTe Aol sRpme &g SIFEE (@ o5 ACE ©iF J61 27|
(4) CrEnferang FST (@ A2, 7 THA AF OiF— |
() feTfiSe FICE A 2
(9) ABCSACHE SEPREIE 10w TS & F o =g ©f 1y 30 |
() (FeTfeney 0T N SN AT 2
(%) Crenferaeng ez aeifon a9 13w |

5.5 232N (Equisetum)-a3 QA6

Equisetum 1978l (Sphenopsida) (%o, 252EblmT (Equisetales) I9(e& @32 23260
(Equisetaceae) #f&a @S GFG GRS 519 | T 146 Tfie W@W(Equisetites) G
G | Fpfesiyg (G 32 T ewifer 92 wial (oltg Awa s 9 Ribwl v Siete KR sire
FCACR R Ao TH (Horse tails) SWHF 2517w | & At 940 Equisetum 93 e |
(TG SGER ¢ e 2l |

5.5.1 qf®

ARere fore, ANOIHICe Trighi AItd, Fred A, EHYRE I &, [y 5y gulfe us,
Y9 MGTS SIS (7 T | (Bl (P CFCG IR Grareid el 203 €00 el g [ 2wifen
Il fepe [are Mg 5IEd 2ige e 03 | (@FPOIRRFIE (Costa Rica) g g awilfs siwa oz
& S0 B IR ITe o¥ | SR 2GAwa1 23feo1w @ P (71057 SPIcel I92F IR
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G FHMFRE @ (B4 ARER T Gee 2R F6A AT | (g g 2eifo Dibre Afbs Srpmie
AR FCH, G2 L@ Sl e =i, G GTiAie (412 Sies/5e Sfgn) A%ex 0o Al |

fog g firemes we ¥ Toleefs 6N, (Equisteum) 'S f2CafFG (Hippochaete) | SIS
fZoeT T ALYy O € SN T SAGIA Equisetum §F T | OO dEifon W
Equisetum arvense, E. debile, E. elongatum 51w STa<taion |

5.5.2 Fel}9

Equisetum IZ5ER, e TR T, (X9 T @b IR GRG0 9w F0iaT Sl Sz |
wfaice] o o @ fBIER S 23| S@ IgROBIT [FoAfesT (E. scirpoides) <7 T I
CIFBRORE, SRR vl SR 2gROIN SRR (E. gigantium) 2R 12 Fo& +1¥9 =191 27|

5.5.3 (A9%7 Tfgwa 1ow

IPIOHIT-9F @A TG Fle, «rel @ oo [reims |

Fle FeIfES, =ifTe @ afgew e | afeww Nba Toita ANTAETSI e K | Fre 74K @
ey i | =ifTre afyew (At Sam [ sl e | AR [Rooefe w2 aia—Rg $49
@ g gl | Mool Tgearela ¢ AIfFe | 4 ¢ o N Rusia | S siig et | 2o At
T T [FIG IO | 7K (ATS DSR2 =121 fofs 271 | qe) oot Atae ke e
(5@ : 5.5.1) 1 TIF fGoiafer amiS qrefa, AT =T IR S2SITo! @ATAG 47l I | P
AL W G PRl I@ |

ATl 7T, FU @ *FIR | 2O GG TR T | 2Nslefet STSFCE Fired A Afeere
T | AN A AFNS IS AT TR T | 2rotefer amst qefa O A0
S | *FACEE SBICSIe TF F0 LT 2[0S (@B 0 AF, Terelol & AF |

T W, JRE @ T aFfoq @it | P ¢ AfFFEE A (A0 SR S T fsfe = |

ST 2 @ A0y ORI &7 | FIOGT 2T TR I SN I 2o | PO AFRCA
AR (outline) SIS, Tl ¢ ey | 9 GhiaRw {8, Fifersl widye | e sfam
T | QLA AR O, @R oG O [ow | ABeFHS (RERIEN (7 @il o5 | Foes
TR NCE G2 SO (I TR SHF (7l AT | (RN (I A6 TS & (GFIFFia
IEEF =i | @3 o SRS FOH S 76 IRYOIZT IS Sz (@7 7l oifde | agsyel
sizefe ditem e ST AE @R aiE Sifefeaa et (Vallecular canal) 67 23|

S eeifers FoH @ FHRtE 72 I Al A2 AACE (@ IFd GFFR BF [G
PR #If6 T qroreRRm A S@es KU« | TEeRNER T 2AE FERE (#RPe3 |
3?379@7 IR (E. gigantium) €% WVI%WW (E. limosum) eifore o
2 T TAE @B FCA AT |

FP51F-97 F5fe1 TereTITars) Rers Fesefer s s aifes fac sifde | 56fa s
AZCHICAGA (ectophloic siphonostele) wror | 2fslo e ifee Y€, (conjoint), ANARIT
(collateral) €32 I | SIZCETN EIF (endarch) | 2fST AZ AP CATHISACHACT BT G0 FCH
5122 MW A FIfRE et (Carinal canal) I8 2| @2 91236 Tersdl A @) eifesGeng
T AR ALAG GFBTOINT SAEFS A | FEA o IFSIca AT @™ a7l | @PIeas
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Aewet € CHITE 2Irizs fea oifde | GHIEiEET G 5ot ShiEs | sifFee F0ed @™
e SRS, <R Tl oigd [ aife, S (R Al TR Wil I Wew! 5129 (pith cavity) @0
zm (fow : 5.5.2)1

AfFFW 2FOoR IS ol 2ae FFfie «Ndy “iftefre 27 1— (1) afgsrm 9 saaa[a;
(i) FCEF FIEFPE (T AT, (iii) FOH @ (FATDEA 47 I 2AfFWNCe st (iv) st
A0 At FgE Tere gafe 493 S |

@ w2 5.5.1 3 30/ @ Tfew <m0l @ T M o< |
T =M M @9olangaa o |

® 5 3 AT Yo GG, ATASIPIE A (AT T T BT 2 | Y(ET AR T4 T
7% AbE (B 23 3R SO0 sAreet 2l [ | wizee™ g s1ga 5e@1 (Tri or tetrach), F%
T fa S iR | arereriiet ¢ ifiizes T 9 ToTEe 26T 35S 72 I |

® T 7Ig 3 N, FY *FA, oAfFere sy AW, Ifq &S A Areiaf A e 7@
TR 5 FC G AT T2el] T A | 2T “irorm o g = a$w, om @aiens
J& ¢ CONIG! AFCE ANCEAPACH Sexleize T 1 |

5.54 G«
Equisetum 93 Tiee] S5 € (@I 9 22 | 5767 Gel—ift AT FCw AR W06 | Iefra
AR o (FCER W oifde W& v Fe (A [ivew w9 M Tow Sfemm A =
® (Y RA T ¢ @Y (FIFAH ST TPRY @YFAICS Tl 27 | (@R efer 837
417 Seeiel @3 fqe 2 @3 @9siangd A *GRem 9 wea (ba : 5.5.3) 1 3GReer % Soe
iR R GO AR S (el TAN—ANE SPEE (annulus) 6T 27 | 2FOATH, ST
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FEFIF 2ltad S Fewig | @ooiameda a3 g o Rupsi, a9 sifdfacs commierstea
T SPRY AP, ACGEIHIE, JBYS (LR we¥] ACF | JOFICF Afeers | G ST Al
REFER SICHE ACY FACIC SRZS | CHRNEICRICET e I8 S=ZF 5-10 T @ozel |
e @oEAefe TR A @ENPR AT NCo! @R TeSl (NFEPE | SeifHee SEE (@OFER
w70l fa-wa [ 2rae sifaere sagr fa-wafif e o3 | SIRed (I S9! (SRS @ty
A e | 2T @9 MeCHT ARPP RelSa e bRb (@9 ST I | 2P0 @
@9afer @32 wgfon 29T @l TCEY2R] (homosporus) | (F9 B A0 A0 AT A foriad
G el 2 |

@9efet #AfTe 2reT ARSI O Jia AR G CFRINGerRiasle A7 (A 59T
20T AW | ARSI @FA ammfres [ 2w @qalhts azm fofe s |

/’./._F-.\

@ 7R 5.5.2 ¢ TFOOITI a. IW MNAF 20 SR @AFS A=, b, SRR S 1A,
c. CoTE Ao
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5.5.5 femixa Sfema aow

o Sfema 22w (@IF @9 | @9 R0 T SR GRS EE B 9199 0 | IR fowra
TN CTEICAIS {3 3013 (intine), OIF A2 *& ™72 (Exine) | €2 46 BF SN #{es1t 97w
FEbeEie Ba M Tl A 9% S A3 GHTIE T SIF G0 Wl «AF | @3 GfPriE
AT e 203 5 Fro WFRs Z0a0I (Elater) 510+ 01, (M@ T2l 6195 GRGA
T, @R @IF A GF0NG [YCS 7RIS A | BEDRST Traa A= e s @R sitem
SO T6CA e AT | FEBICET IS AfIF St 1 (9TeTS Sl a1 A (@ @fb SCHIG @ ePares
Bl (qe fawiace A= 0 |

T SAMCER AT T SN (TR SFAR e foriaa Sfena 12 23 | eew Kerenas @9
@0 J2R € IF FU (I [oe 2| (@6 @FR0T GFCAEAPE [ag 2R AeeC G @ (@0
FFlre Kreifere 20 (IR 6w I |

CHIPBPT (THCS BB, SfRewial, dpe (FIAIART M7 ¢ Sraf siafon R eommts
Targeita Jaete =icel e oif5e | @2 Targ o o sieiafor Sareite 241 Seok 27 @) [
AT FE oo 27 | Jeaik aft @6 Teag @] @ A Sfew (oa @ 5.5.4) |

e K@ How (1928) (T3 (@ SE ARCACH 2321 NS (E. arvense) O3
st wFs @5 2@ AT @R FEWG R 90w I | FE T AR Sds
(R T G T T& 27 G2 T DR T = 2061 24N B 0 | A S0 G2
I I 24 510+ IR, oAk (7l Aoz g g Awifors g aeme ofe @ AAfasiiffs szl (w7,
e, OGSl @ AWF FEAR) 50% C(AILFAN-G 8y s € 50% (2AGENTT FAN 20
AGPACT A A I, GCF AREF SPCRYETS! (Incipient heterospory) JCeT | i
FAGA (1988) TLBT SCTRG! (FCAPPT N AR o FER (AF (M (@ 92 AGiiore
FIe (@9l 472 7@, F @ 24N TeHz WHACR TATSe e T (A ST T | 7Rl
A @ (Antheridium initial) ARFIR (o1 TR Releam e @3 A2 ALhE
TREE (P € TTE AT G TV (@B 0 01 | AATS OGS (PR A3 E 9
IR [FE SR (o 09, OB SIRAER Seeits (6 [Geiegien bl (@I At | e
ST TV (PR (AF PR ST MG Teol 27| 2fS sl WMot 9o Fa s
(Spermatozoid) 3 FCH| FRATT TN T8 20 | FEEAE w@Eeesl qzw G
=™ (b9 : 5.5.5)1

2ANAfF AN (@FET GFzeid (fafean [Feemas e 2AfiF oFf @&@E (cover cell) @]
(SR (ST 5if5e 27 | B (T 3-4 (T THO! € 4 (T TPFE A 519+ 0 | (R (ST 27
W [ew 207 AT A (@9 ¢ 2 SR (@7 9709 30 | AL (@b [eifos zre
AT A AN 21T | TR (T FY TR QAR € @ T (@I [Toe 27| 27 ice Tl
@FIT ¢ IR N (@IE {8 200 sFgF At sie ot =@ (ba @ 5.5.6) 1
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: b :
@ 7 5.5.3 ¢ TFIOHN | a. FYHTUGR TES TIT IOST TSI, b, @YATIGIT FTIC=RN;
c. @AY@NGAT AT d. G ([T 2adm ol @ fpa e 1% @z |

.
b. c d. f

g 7 5.5.4 ¢ TFOHIVI a. (@9 7T TEDR; b-c. @ TFEPHICIT [foT v,
d. =35 femiaa Bfew; e. Rifemi Sfen; f. offomam Sfem|
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5@ & 5.5.5 ¢ TFIOHN AT AfRTFO | a-b-c-d. a1 ARFFEoE [feT wa;
¢ AR szaidl; d. W@ |

g 7k 5.5.6 ¢ TFEOHN BN ARTLo; a-b-c-d-f. B 2fFgoraa [feq wil;
g. #lfFere Jait |
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5.5.6 W=

Ao ST T & STl o RS 20T FHNITS 2T FE GIR (FIENG IF0 S
fTRIga w1z fifers 20 @izea® @t St o1de |

5.5.7 g (A9¥A Sfewma JfR

GIBCANT Al ST IiEd AN AL To7 (@Y SEme o1l 27 | TSI AT [Relfere
203 A7 (epibasal) ¥R ZIBCACIAE (hypobasal) (& B I | AR (@I (ACF IS
Terelal @ 2l «3R ZBCATIAS @ (AT 3T sifSe =3 | el QAR (suspensor) T =1 |
T S TS At I @R Fle Sie Ao T A @ ALy R I T (@99 Tfew oo
AN

5.5.8 TRjEEN
TR 2102 Felle) S19TIA A0 M0 (R Sjd ool 2 | Tielle) 9IfFe® 20 O (TF ToeT ([
Tfigw sifde =71

5.5.9 FNGFAS (AT
(F) @94F Tfign 351, Fle @ #AroR [Kree |
(4) ofiwzg Fe afgew ufTe, I Fe TIF € I 73 TFCIT 2 |
(o) =14l e TSl FITY ARSI Afeee AT |
(7)) e e 72 R RS il e, egrem MRttt wif qifes @i TR | ey

IifefFeeTs @ FIfFeT et IO |
(6) (RYFENE @G SICHA ACH LI SRA(FS IR FF SNFfod JIIT, (79T 0920 |
() @R BT @8 FF S vEAT FoR Ton 20E0F |
(®) (e e a0, TEast al feaams Teug 2re it |

ST —4.
G 9 Fee
(F) Equisetum €3 (T 2B

WY G ool aviq 0L |

() Totarel eS0T (Hippochaete) #@3% TRZR A |
(9) Equisetum €3 0% TBICHCIT MR SRFS AFNZAE (16} 04|
(%) Equisetum & 03 2fS 2[(d Aol «ia7q I 20 910+ I |

() Equisetum [UNGIT 510719S GIHJ(F A |
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HfoT Teald e T

(F)  @Eeasf (TS (1) (oNeTsd, (i) PrRftes, (i) 2oR T |

(¥) RO SAfRCae 2321 ST (E. arvense) 9@ (i) SPNCAGERTS, (i) ARRRS
SPTICAY @PTel, (iii) FIEY @vfel (rdl AT |

(o))  Equisetum C>It33 @117 (Epispore) ffe@ 23 (i) 25, (ii) 47, (iii) 1 & Fom
G TEBR 1o I |

5.6 (Bf37 (Pteris)-aq &=

(BT (Pteris) o146 FCFBIT=RIEre7fel (Leptosporangiopsida) (¥fd STege fFEc{em
(Filicales) Ao, (5T (Pteridaceae) NTOE GHb FoTS e |

5.6.1 JAf®

Pteris <31 sfe~fbs, sRkgs i | @b 5 Swzae ¢ Todim e weea Aroa, (oo,
QbR SCH AR (MATS e | &g 2500 aenfeq stay (55 fSBI5! (Pteris vitata), (535
(@B (P, cretica), (5351 (BLaIIZaN, (P. stenophylla), (537 (FFTGSTTH!, (P. quadriaurita),
(G133 FAIRtern (P, longifolia) T3 ©ROR @eife WHET [ge |

5.6.2 Teiq

Tfenfba wnfic Sl At ageita NGt I (it @ 4g o 19w F(, GTF FET
(Caudex) 3G | Pteris cretica @Sfoba afyaw ==ifds, <<, 75 € =AW 49|

5.6.3 (A9 Tfera aoa

Tfgnnz 57, e @ oire [reirs | sle ¥, 75 ¢ A2 afgww, afgeab i e == W
BRF 2, 9IS WICIG! (Ramenta) I67 23 | APV T2 TPIRRES O SPRY) ST, I,
=[¥ifE & IO |

BIRATTR (Tl AKRe TG+, g g (Fa SEEeR (digitate) | #TFeT I Q-1 S,
CHT € ad AqPefe] PR PSR Temil ST 5, FCe N, Aqh G0 N
GO e I | AqPefe] Sges, CHIFE, And M 5ol € errmes T e I el
| afelb sars aao SRl (At 92 St 7o == [Fgol SehE 20 12 ol e 2@
ATFAHA 1 71 [Rge 200z | @3 @0 HRIRIPTE J& P06 (Open furcate) J&1 23 |
AqEeS AL 22 | SRS (@oieig afer Pefero 3Pet i@ KRyt (Circinate Vernation) (71 T
(fo@ : 5.6.1)1
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SIS TSI D

@ w2 5.6.1 3 G799 @94 Tfew |

o TG I

afEFw—afYFmE 2FRW GFET AN (S g 6, ql FOHFe il Sge | 277!
e T M2 Oltsl [Row, IBEE Wi (@R @F 9P Aoy a3k [eww e
ANCITPI (T S TBFCHH | Fofera s1ow fen wifors [y, =i ¥ awifors fer zre
A | Pteris grandifolia, P. vitata Z&fsTs ENETAIRGR, e swe [Cbehslr ¢l a1 P
cretica SR P, vittata-3 T Af¥FWE P, biaurita I I S Caller il (2G5 e weeie
CACHCIRGRT ©Ta 51 2Afgsew [GFHeRE (vl T | P vittata 7 92l SK0* 7754 wiferl Af7afEe
(¥ TR [Tsbeftiirs sftde 27 | ieen afmiel gt s SiREsE @@ w6
AF IS (5@ : 5.6.2) | Fofer R sita=izstl @7 facw 21f9s srest At Pith ACF |
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arsieEtEm

@ 72 5.6.2 3 (G777 afgFrwa 2= |

® I ¢ IFIF YR AGRW FARE (I ¢F | [ge 6w 2o Ree—afRw o
ireel 25l ARG 2Ntz G TS 2-3 (IIE (RS R 7=l o6, STFFoHd
55 +It3 gwa PR 26 RS arererie gar 218! (i SR @ G [
9T | TR G3F, (Exarch), TESF (diarch) (59 : 5.6.3) |

5@ T 5.6.3 3 (537 [=1F AGRN |

® 2T 3 AGLFA OK ¢ (Ve W4y THH(HA (FAGeT S T, FTHICF g0z IO |
CICNRFET 6l 2DIEETS € g ANz Fow AFCes A0 A1 e TS A | MR S=ete
a3 W GFCHETe T AT qrerertie i «iffge AE R FGeNGs (5a : 5.6.4)
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@ 712 5.6.4 ¢ (G AP AFEA |

® (O GR I[Pl (W (FUR WCHF WIS AT O AR AGICWE I S (] A |
T, FCOF S RCACHIE Bl Agerw Sk Fofem wigfe sraigte | wiiazs il oitgieiGs
=R GIBCE G |

5.6.4 ==
G 2 AT, S G (FYRRN AT 23 |

e G ¢ alfgrTa AfGge weed I @R ifFere s T e 2w uft i [Rew 23|
e ARCAC 7o *N (A 4o Toe Sfewm R =7

QAR T ¢ (BT G (@RI TS 27 | @EEITe (@9 SLom 73 | ([l ergeica
AGCFA ACHA M PN AFACH AT S| A 3R EIP 12 FCF | G @R @3
wififoze SRR AfEe AF T PFIACARNT @R @R AP A1 et g s aes e afors
I TR @l 7 | @FER Rt Sesiferrs ©ita Sre:F=l (intramarginal) e | Pteris
biaurita I A SR {0 I, T @I IS | (AT N4y w1 @ Afers @ozgen sy
SR AGIA AF wefle (@Fe e Ryt «iafs sepie 303 1, 92 4q0a IR il Gl
(Mixed sorus) 3¢5 | &fefl @FEITS 717 I AT @R THF SHFEPI0 (@FEAT M GF Sl
I A IR FOHge *1& (@F Wy 40w | @3 IREAT W SR AAe (I &b IE [
oS BI Al (BIRRN (Stomium) ACF | SRR ootz (@9 ToAm (@1 (0P 1616 @ecT 72
o, T RSP (@9 99 A1 @A @ We AREs @w (A wmw wiedie
ECABITIRTINTEGRE arorl (foa : 5.6.5) 1
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%)

o =2 5.6.5 2 (G771 a. AT TART ERNTE KT
b. AN SR (F92Tqq AZoA |

@9 R A @A ST HE FAo| T (ATS A, TCE (@ 9% 20 St AFh© 2

GR SR PTIET! 203 foetd bivl 98 03 | Tote (@RI il el 203 caqefer ai3ta 2w «ite
(fo@ : 5.6.7) | (@9 Ao, @FT @<=l {2 |

a

@ 7 5.6.7 8 G771 a. @YFEN; b. @IFAR e |
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5.6.5 femixa Sfgma aow

@9 foriea Tfen @7 a2w @1 16 T @R (e Nitm afewr [eifte 2w 64% @9
ooy I | (@9 efer 2R farieiiplon 23 @R @M1 [AFE)| @9 aibi GIibl, o ¢ fzses [f#E,
CRTIRREN, 3fTgs 1%, Five @k [RfeTeia sees | @def ww-ogfed, Fear Teage i
homosporous |

g Teel ¢ SWeR ([9F AReADE [ W g 9 Wefmam [EE s TR
@R @1 (@G @3 TEFeT R @ o1 T | T @2 (@R (A 93 el ge
AT (1T 2AARE DS 519 FCF, A (PR IR 24 IR o 203 7S o o
SPFTS 79 A | G2 RFOR Tod SR @I ( Al g0 Sel (@ Keifere 2 pirfed wiple 76l 0 |
AT e @2 (25 B pifdfacs [eremaa wte aacaiasa (e v pfea SieR e 7 |
T et fa @it A€ oo e @R AT (@Eefd wiie et T pifed
oI AeE I T 93 TPSR (NPT o7 I |

CRAILNIFNTTR ABISSlal (TF (T4 ATST 915 27 | (ANYIACR (@Rl siea ek [ aag
MBI Sraeele SIFfed T @FICAAPTE | (@FIAAT ¢ AzecIe AFH 9t wred |
CRNLTFR AN, Trelel Sroresfet STMTs SR{F | 241 2BIeSITe! ARSTICTS 04y Teofw 23 | Farel
wereitei e 56 MNva SR weameltd Seoi =0 | Rueig St ki W A A
(fo@ : 5.6.8)1

oa T 5.6.8 ¢ GG (ANLANCE B € FRATT SZI |
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AT (T, ST, (AP, 2417 2B foafs =fGa 0 (ring cell) @IF 7= 919w, @R
Jv @ IR T6 | 2blan foea 32 & I=mites [{FE w@iq e =1 =R
Tolferet Il (IR SNTEhF [eletaa 7 2jaiel 3% @ 23 | 967 WS (@7 (Basal) 1T
8 @A (PR SPRRTGAE 2RI (Intial) | (AT @R ow 203 ¢/qUE @@R (@R9R
TTE 24 TEARPFS (P 910 | (TR (PR IGoId [oe 23 AT IS @I (Jacket cell)
R 2R TGS (T 19 T | ST (A ARSI (S Frsaien) [Feretes e
AT 2B CefF 23| Al SrrgiteNT @Rl AR [elfee 2w 166 w@@g SR sio
I | 2lfFere SRR 2dNR SRR (@ [ 2 el e Refe = (ba : 5.6.9)1

BN wRESA oS! MeE Mo Sk I | FEl (rre 9Hd wigtes, Aea e
CANENIFRea (TR @R @6 TS i At few o | (@R (ANYFATR T e 0|
(SRR &b (72 @R o7 € oF & @7 Wex e, 8/ (ANeaeR SR esitd afFe
CF | (AR €77 36 Mg W Ted o 2@ 77 M s ol @R @R [
(PRI (T TMCIE 919 (A | 57 (a6 [Feifers 20a foat @I 910w 703 e4ta A1 oIl
(I, TR (R (P GR NG (@A (I | G (@ g6 27 71 51T (@Fletslel Arsica anefis
At @I o1 03, o (@F@T @I 6 ©itsl [ow 203 eo7 Al A 9 @ @R T
A SR @I Toft 703 | 2T I @7 [Rew 20w 3-5 @iw [ At oo 0 | Bt T
@I e fafwSiam (i3 271 diefis st @iw ke 2w esi7 e Seerrgs @b oFi ae
@ @R Nopa e 71 @I o1ow I3 | 871 @lRelm s 3 v o S 9w (e
5.6.10) 1

@ 72 5.6.9 2 (G a. welfAeS FjzaAl;
b. #fFerS szl 230e TR [wiel; c. v |
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@ T 5.6.10 3 GHEPTI a. SRS Rai; b, #ifTe Fa

5.6.6 W=

(RN TNHF ST G N GHCe1 0 DI 926 | e eneaz #faere Faae s@w
T @Re A7 e @E [T 2w SNehres ¢ Wit snfte st ftew g s Wi
SIFICES (malic acid) 2fS SIFR 200 GFH ILFITEE! J& SFIq AR T A0 SR 20 ST
Tl ez fifere 2311 Tfte 9193 sitfes @l e =AibE (o 27 9ar ST Al wizeaiG oifde
T, A A TG (94 S Fpell T |

5.6.7 g (AR Sfewma JfR

AT 2AATT TN SFF I T O Yo S (I [ow | (A AATR e 7gs
=5 @R afsits @ eve 3T @EH 2BCAAT @ | @FF 56 TRF T Ko 207 5o
IR B IR | WA #7701 ReIetea el AT 16 € 32 (¥ 7ws w1zl B I | 32 (@
RS TR YR TAR W% (AF K671 9% =3, 75 o8 (A Aol ol &1 skoieadl Tifa
TEF (ATF E IR TF O8F (A0F 7 5ifde 27 | e s A ceAlrEnT s qw @3k Miftre
caifee zr Sfew e «ea wied (bw : 5.6.11) 1

@ 7 5.6.11 3 (G793 T#RTS @aa Tfgr AN (2 |
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5.6.8 TN

fICRTEa e Sellq 190 05 0% ([9Y4E Gefd el 21 | Felle] sifFeifs 5 F7 @ Tge @9aa
T 19w 03| @ Bfew (@9 ool I3, T (A o Sfew e =31 e wee s

R2IBIE]

Tod Zelle 7S 27 |

5.6.9 ANGFIE (WG

@) @b 93 FoTe Tl Tror Sfen | @eaa Sfen I3, Fie @ sror [rsfire |

() e afgsw ge A WIEE! 90T GF SIF 9T *Foig WM Oiel A |

(o) sl @ aFhox |

(@) e Tshehol 3o qax g s [iF+E |

(8)  [@Fa A6 & AR T @Z GFaS 20 G 915 I | G B
wror, T e Cv‘ﬁ‘@\g_@, G SE ST (intramarginal) |

(®)  @IFER TeolfS (FCTBr=IRAEEs el |

(®) (2N Age 0o € TSR, A, FrolS! |

(&) (o571 96 ACade] Ofen |

A —5

1. % Teafs fofere we :

() Pteris-a3 GRS (i) 391 (ii) (ATOG (iii) W& @RI TCa |
(4) Pteris-&3 @9 Foll (i) 32 (i) 9= (iii) 5T 25EF @R @ JfE =7
(o) Preris-<3 B3 o151 (i) GIAIAIHE (ii) feBefof (iii) Grenmitof ¢ faibelHfk 2

2. PIEIENRe St 90 2 Trige e |

3. Pteris-99 GG Ha AZHICI I 6T |

4. @A T Preris-a3 (AR I e |
5.7 A

Psilotum, Lycopoduim € Selaginella 3fSa (sifed i0ea A2 @32 Siwali «fiea 9% o aor@
Il RN o7 27 | G wifr @il GRTerRrEs uat @i, ToE, sioeere (b, Ted A9 TS (AT
AT (AT FOF |
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Psilotum %145 ARCAGARTC! e ABAGH “770S | Psilotum nudum € P. flaccidum <2
s deifs ordl TR | A2 FI8 € TAFEE Seel ¢ 7o TG were] A wost T @
“ (Palm) GRS 91TE (72 AR | (@€F Sfgn(s 12, sfgaw s, afgaw ol (2GR Ie
GRS Fle A ARCHCAIIGR ¢ SHfFEIRER Ie 23| AT Tt = 2[@ 7l T AT |
@FE faafe & AR 9107 FCF T *1F ATE FCF SAT 2| @YFN IR, (@9
ARG | cartiest 362, sfiwz | fomia Sfewm wiaz et Seiffes ol i) fomi ¢ @qaa
Tfema S @ STeredid A @3 12 Ted TNRE 2T 2f5re (0 | (@FITIICSICE R n = 52-
54, n = 104 ((OGIFR®), n = 210 (EHAEG) 721 A |

Lycopodium #z5710! (2fdee @ ARG «FRaee @b 9 q AFIeItd F 5,
[l e #izq A 2R | 2R 200f67 @R geife S d4iw ¢ e Auw S [, A7 330
2GS #e AN BIRCACA ARFS) S | 2R CANHT AR FRCF Jesl KelfaiiFe 35
ferra figfs =ie wtafest | o Sfenl sware IR Fe IS | 61 SFF @3 el ABcerfee
o | Fite (e w@uaa cATHIRGE ol | =1l A FwF et @raef TEke w7
@YENGST 510 (A, @IZE @YATET P SR I, ARG, (79 GIZfers | catieam Koy
AFFT AN SR T, SRR m (Lycopodium) i o2 W FWieT (L. clavatum)
CRIIES (7l TR | forsiem Sfew 372l |

Selaginella 75s FEF#H0 fdge e GEiferET sfiamee | 21 700 aeifen Geferaea
Q 2R Gl (102 TR @FRIFI9 ARSI ST ITSf ST S, IR 2GS S S
TR | (RO Sfew e, 61 € Alq KOS | e (A G2, I ARSI AT Tl 3B 27 | s{rel
AT A REAG =7 | Ao wpried it A Fu ew wiw o5 A | Five FRIER S
FPfsfaEe #ifoge T @7 A A IO ¢ Tt WIS I3 @R GG GUeieR I N 741 27|
CTeNferaET SPTRee], Tl Tfen R @INERITe R ¢ B @IF 9T 4T (@90@ NGACe
S A | o Sfew fomail, @-it 5j2F 725 F e 7R foma Sfen e =71

crTel fdee «EE G a4 26 Equisetum 31 ZC56 | SIGR @ (Efeere wiet 2
Al 53T Gt g | SIreary e A<eel Ay S%e0e € arl SHGRR qure [fen aefe ol
7 | @ft 9F6 RGN, TP SO Sfew | @) S G Tfrwg et sixel @ Gl AR =il
WNCR Tl #14 8 “0y [Tow | #Idt e ¢ il @3hiwa Ot Aftee A | Soifagrs Mfemees e
@t TGS Yool aviv I | FreF AsTea SR SITFAR T4 @ Tl ARG (2ATISRET
ST I A A (AR el ACF | TP DT Tiele] 0 I (B57G7) '€ (F9RAN =91
o | (FYEGIITO ST JEFIA BIFF I (F9Ze1 1 (Sporangiophore) Afeers ACF €I G
AT A OCe JoTE SZE @YT ACF | (7Y 92 S (FCAeR), (@9 M20F @i
T @G 7 Qe 1 o 20 vl Rrelg Scel 2eete 157 w0 1 @RI AR s | 75g
g 2Eifore 2AfEF SPTageh el (Incipient heterospory) (74l T | CRAI=IERT e % @3, FZAPT
Jl fomatl 20O M 43R GFH (AN (AF GFET (@94 Tfen % 23| TPfeoIvg (oae
2t 927 =l @3 5y g 2wife 4f e () St SRRy |
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Pteris < TSRTERM A5, GRS (hage 3 sfesibe gae T i #ffada Swaam,
TALT 2 ST Aoet, (Se, RIP=E S6Ce 2pd (il A | Sfgneng 3@, Fle @ Ao [refrs,
e 24, 75, 1 2Afgie 7 A == (T e Tl 2itE | #ifet (@1fas, Siifders oo I
Aq [ @l IR | Pl TFHSFERT I G 2[Rk [RE | @90 Siem omrer ¢ @9al Gee
I 2T | AGCHT TNHa o0 I AR @zet 9fae 20 SAst@n o0oa 303 | sAfrgadre
I IR s (Mixed) | G P 2f@fea= e el 2t 0 afbte Gl SR
A | @TAR TG ETCBITRIGRS o, Feaq 20, ([@99% fGaifies | calianam sge )
@3, TGP G A2 |

5.8 FECAT 2Pt

5. NEW oAl T 3

(F) Selaginella (S Ao spwr« TR SFIT @ S o AEF ©F I |
() Selaginella 3 RARTIICIAD) AFO (SCTeT NS I |

(9) Selaginella SR IS (A 2@, 7Y, WG SEFTTS! T/157 (J7 27 ©ITF |
(q) EATRC Psilotum TATC (FICNTSS A n =
() (AR & Lycopodium 93 AGifore g 7 wisieferns e

3. TR Ted e

(F) Psilotum 97 @RI SHCF ARG 7 (TGl Fo0! 2

() Lycopodium «3 &feq ewifers Fofem [fomor wfeafere wwyg Fie
(90) SPPIREINAIS ©ITal Selaginella T AZCSITFRCE F &1l 27 2

AR —1.
1. wf% Sealh ffee v

(F) Pteris 3 GIRAPTT (i) 77, (i) C2ATG, (iii) W= GIRR e |
(4)  Pteris @ @Y (i) T2, (i) 1T, (iii) 4% #xfes @7 @ JR =)
() Pteris @ B%few sloa (i) CIENGIRER, (i) TabeRof, (i) EmTmtst ¢
TheRolT =7 |
2. IRCFCA Ted e

@) IS TOmW e @FAE Alewr q7e
()  CHRICTR IS A0 2 9T FG 2
(o)) Equisetum €3 (FF2ABR Mol Siwael Sropii@m & 2
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5.9 Teqsie
SpAETt — 1

1. (%) Psilotum flaccidum

() METFREG! T ZalF

(a1) A e

(}) FfewRor swsfe @mifmt

(&) NHATTCHR AGAI @ S B2 |
2. (@ e, () B, (o) g, () 00, () e
AT — 2
1. (3 PR A S oz

(%) wECeIfre

() Lycopodium cernuum

(9) A8reaw

(8) 92 FiCeml
2. (3) (erelfEe ¢ FRfcEam

(<) o0

() Lycopodium lucidulum € L. selago

(q) Lycopodium complanatum

(&) TS SANTITHISA |
TN eRliet
1. (3) f&foee
(%) Selaginella rupestris, S. densa, S. arizonica T |
(o) wiECerw=
®) 2 =210
(8) (ATHITRe
2. (¥) Psilotum @IFAT SR 25fe ot aw | & Wi 03w «ft fon ey &3
@ SRR SR M FE AT 2ACFD GF G0 LT @l Joak «aforE
SRR @1 Ffenare | KAt A9 S @ @ A[Es @7 (A foai
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S

(N

AP 52AF ©IF B (AR GR ATTIH AR FHR 5285 oj2F Tiferm Aifee
T | GRS Psilotum 7 R[S @R AT w0 e TR0T @ MREGITT
ARV 97 TRy PR (AEFROR TS Renalia) Fa IS 5J4F
@ITAR SIS T 0T TR 8 @IFAR GFaea 20F 9o 2|
Lycopodium <3 &feq gwifore @it uas gwifen Sfema Rfew wies (2Alhitslhm
fafemsl 7l AW Lycopodium serratum, L. selago, L. phlegmaria 2<ifste
SPRPEGCANGT (=l TR | SRR lem oRigls (@@ SiRE™ 98 (o A Teas
(2l @7 TIT Aeere 2T (AFCHIFHR 1f9® =0 A Lycopodium clavatum & 7 T3 | L.
cernuum & SETEN € (AN (25eFE e ©F ¢ e T0e i (2ithiish sl
T | [feq @R AGReR Sy IRk ¢ SnfFmiPohns =it ifdw, S
CABIPTRTE B9 @R (ACIPIRI 2 giba IRINRE @ifdm q0e e 1 23 |
ARSI PRI 915+ Tt [feq 7@ =it | Aagereid 3 «35f6 »f@2iw [G71
JCE T T 2 IR GF A (FNE G ACF A ST I8 Fewe @S Aqge
0ol ifdere =7 | ol Riwife Farogw! M S0l (it el Fra 7
Tl zeae Mba o ez weg oas FR (@R [Aeifte 2w Joa toff w0 |
OGNS T (ATPE ARCHTFRCE e RN ) F1 27 | Selaginella wildenovii 23
EIOTS A FE (T (97T b T ©Ie el (AT e el o (o 2
R P SIGF T (ATF {7 T | (7 (910 qre S 2Rz e | (@2 qCE
e AR Sy 2 oAk @2 bEG ARCHER (@ SE o O 2 I |

e — 1

() (@) Bt () fefess | (91) SNEena | (9) SIRES | () @Eaed |

(i) (®—(ii) (A)—(i) (oDH—(ii)

ST - 2

() (F) < b9 (¥) SRR ABTRCAIRERT (o) coAcasf

(i) (3 B (}) w1 (o) o=

SRpATE - 3

(i) (®)—(ii) (D)—(iii) (oD)—(iii)

(il) (F) Il BT T @A SR oarFa Novd e I LB 92 2T

AGC A 8 G (PR 919w 0 | @3 &0 EIPT I 2@ et frcey g e
AR ORI TS| TG (A O GG (AF TYRRIN A0 | G LR SGPRIN Preris @ (w2l T |

2. (%)

Equisetum WW%W%WWI@?WWWG 1Tl 20T @ €I
e (T b PR wiwad 263 Tl | SRSl SR € STl SIENeimE 2o
(ACF T ] € Gl FFHCNS PR Sl St J0eT e 31 27 |




aFF - 6 O M9 Siffas @™y ¢ FFENAA (Cooksonia), TR
(Rhynia) Q4% CFH‘;’/ZWW (Lepidodendron)

e

6.0 TTwl

6.1 EE
6.2 FFONAN (Cooksonia)
6.3 27 (Rhynia)
6.3.1 vegm T ¢ (Sl faglfe
6.3.2 (A9%7 Tfem
6.3.2.1  SgSFZ5 (Werd (Aglaophyton major) [ = 2 (&4, Rhynia
major]
6.3.2.2 A=A WST-SW (Rhynia gwynne-vaughani)
6.3.3 fomea Tfen
SrpAETe—1
6.4 (ETTCITGGT (Lepidodendron)
6.4.1 Tfew wolTe g
6.4.2 f2slom
6.4.3 @O
644 T o
6.5 wAies
6.6 AT epien
6.7 TeawEeN

6.0 TTA*]

93 9FF wfe AbIE W‘(Wﬁm‘ (Cooksonia), FZ7 (Rhynia) ¢ (EfATOITTNGY
(Lepidodendron) 93 «7¢ SIH{GS (A% W SCAGA F21 207 | TR (AT 4=l 2hel A
A o A Afeage Sferafe swee ©a @ 2o | I Gie aRmrnfeay
(Lycopodium) € Bﬁ%zw (Equisetum) WQT @ f2d O AE % el 2| |
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Lepidodendron 93 (af*@afe e | ok ao@ pifkfas (@f®) F=o(F wice sikce el
[5[o7l PTG SfEn (ATF HoPAS TGaIG! S 3% 20 (31 7=I(F fFgol @Felt “iex A |

6.1 2Tl

A Fore el Afeye Sfoma Seoifars Sfenaitera @b, 7 ads 3foamm smrew
g}l Toal ACE N0 A1 T | IR ToTer AR 2 RT (A 07 9% 2afest qcee @eiaf
(@I [ T | G (A0 FCE SR 27 A~5fef g #Raee] M (@exw aey gl 2o
Tfnafon g g somers @ aPfTs s 29, (@9 36 ¢ Tl (<iel og e 3@, o @
Afe 2GR T, AT AW 2T Toy WS 77, Refiea @iy F619 397, 2917) | @3
Wi el gere «AfTars fremra ST ((eT 19 WS WS 5197578 Ot TioaT (ATF SiveTod
=7« fem ol T Sfemm e w0 |

it wieferS Sfgrafem coifsretaifid (Palacozoic) SIfCaa Pregfamia (Silurian) S2Cat (2=
40 I T27 7I0) Teolfe zrafeet A0 S 741 23 | GFNG SR (ACF TR T=9I0F T3 Aol 1
A5 R G ANl [T ¢iPl owge Giie Fifarsr S T=tF Tre (oitafz | I8
GFF SR T8 FESH St wiefers Sfen 7otd s |

6.2 PN (Cooksonia)

Cooksonia 251 =Nt 772w FATE FfGIOR Tfew A1 75{ef T FCst 2hemt T @R Lang
(1937) Cooksonia ©fer-47 vifdfas (@M% ot sa= &5 fereifm (Lower Devonian) JCad
GRS R (AF | Cooksonia <3 Sfenaiey 2= 8w ¢

ceifel ?I?ﬁ@‘?fﬁ'l’\‘o‘f (Rhyniopsida)
29f 3 Wﬂ (Rhyniales)
(i@ ¢ FBWEA (Rhyniaceae)
A IR (Cooksonia)

awife ¢ FRAR Ferel (C. caledonica)

® (97 Tfgw ¢ @9z Tfiw Wig T GLIA. Tow, lal =i, @< #1201 @ #[@f<3ie | =N
(RF TSAN—! (=B, 59T, IS (reniform) | @IZAR W& fa-Cfl T (F9 IO 3R
SRR | T #RIS SICH GRSl (9IeTe (@FE Il =4l SRTe (I FIFiRe 2fhem
TR | FETE! TN TR (2 EZE] IR =, Ie ¥ oo & T 5 a1 ot Afdweita emifas
T (Taylor, 1988) | Lang @3 2efSiF 3¢(qF #I(a FI0IFICH SF Cooksonia €3 IF @) TIA
=il SISl (9TR, @F S SIS G T-ARF AW (Mid-Silurian) e (5@ : 6.2.1) 1

00

o0
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%D .

\\/ .

5@ T 6.2.1 ¢ IR T

6.3 FI2fA (Rhynia)

Rhynia <s @5 =it wifaror Sfgnafom swres | e ¢ a7 (1917-1921) Alfime
Rhynia3 w6 @&l a2 M2fqara Nev-saraai, (R. gwynne-vaughanii), 2@ (&7 (R. major)
a3 pifafes AT 3l S | ARSI T, @ TOEIEH (1986) W FE (I, Rhynia major
SCE @ Mferpl AT Tfen | 791 Rhynia <3 @31 2S1fS R. gwynne-vaughanii I8,
7 Slewzicey g A ¢

cifel ?ﬁiﬁ@"ﬁ@ (Rhyniopsida)

29f 3 W (Rhyniales)

NG ¢ AR (Rhyniaceae)

Ao I3 (Rhynia)

owife ¢ A UZT-SWG (R. gwynne-vaughani)

6.3.1 goe e (SN e

G5 @ w1e (1917-1921) F5eNicea 3 (Rhynie) &ACAE A3 516” (Rhynie Chert) &
(ATF @3 Tfgr SRPNET SRR T | €3 BEE GO I RGN (HifeeraT) SR
5 (TreIfS@ (Lower Devonian) 29! a1 3t 41 23 | @2 Sfgrma (raiseiefer wfeofe Siamn
(Permineralized) SRR SCAAMRE S0 Wy (2lfAe SR 21T (902 | @ (AT K6l 791 =7
@ Cfgnafer Stefeif sicerel Seigi@ AlG (Peat) B AAFFe 2CAMRe |

oo

0o

oo




NSOUe CC-BT-04 183

6.3.2 (@947 Tfen

YA, ABCEN I Tfer | Fe uifes, @29 1 e[ T T4, AT, (G |
@IFE 2GR, 7F ADRYS, TN, ([@9FF [Qaiee (Trilete) | FC36 @ ik (1917-1921)
T bifafas (aSRIE Rhynia 7 4% 2@l (FI2@31 (67 92311 A2-S3e)) ¢t FCa |
a3 e 2bfere fos A vo g oR(®| JKISPIE Edwards (1986) R. major (& o+ Sitel
BRI I |
6.3.2.1 F2a wEF (Rhynia major) <ssts Aglaophyton major

Kidston & Lang R. major (& €% Jieee, AR 50 ELIL T, *NfFe dfgwle @ WW (1),
o, dfgale eRin e IReEe e @R g Fe, v, e [RapRe Sfermmee 390 F6ae |
#ce TAFEFT (@IFA Al A AR e fGHifes @9Fm I e T8 | FeH @ ik
(1917-1921) @2 Tfgrm 7gTog G20 € G & (AR @aa et 3@ T =
(AHIERET™ (YA (Centrach) @k Sizte Gifvrea Abia Ifa e | =l 6. @
GCSAGH (1986) Rhynia major 93 FIZTCF GIFTCH SIg=ifFe a5iel FCa0ee A9 e77 fofe T
fofq @2 Tfenfors fieaTorze e wdfash Sfema e Je Sfen Ica wfefze Face |
UGN WRE AETR (T A2 ol (RS ACAFEG IF ET#HET R GG (FIEF
A 6T WR | 9K A. major G & ACAFIRE IR FAZATARLE SGWa (AT I | 2iief
JACZ GOSATEH Rhynia major O T« VAT G2E3FZ5 (&7 (Aglaophyton major) FiIf=
FCACRA | TR R. major 93 9« < Aglaophyton major| (5@ : 6.3.1.a,b; 6.3.3)|

a
5@ =2 6.3.1 a, b 8 T (F&T
a. Sfe0d (R4 B0 b. (FYFAR FTICoN |
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6.3.2.2 FI3f7 AZv-SAEG (Rhynia gwynne-vaughanii)

SO (=0 e, AW 20 ELEL o911 =TS afgFe Aglaophyton €3 TR Fie RPe,
TR, ARTIC I FE gy IRTR STF oo <0, FOST @o47 FECAAFR Tolter 3R AR =01l
(Lateral branch) IS« | 217 *1<1e{o0 SZIfeE 067 W0 1 2 | @2 *Mtesfer F5f a4« orwm
5 AN IS TZ ACF 1 | O A ol FE (T <2 #(1efer qreSfen (A4 sieml 23
Torl FRETH (@ Sfegn Cofd Fa wBrer S A= F9e (5d 6.3.3)

AFETOg (ANGIRT I R @3 ARbE ¢ @Y B 7| JiFced Abitaa Ja TR |
SIRCETCF [€F AFS FEFEA (I [0l 7 |

TN P ARSIE I AR T GIl ANTF A RS 0T 05 getell 1 (0O A | e
T 46 S%H Ree—A@ (&FIF o0 A7, J@FI e IR fCoE @FR (IR TTEHRE @
TG A A 92T TS| AT, AP 97T ¢ AR SRS e I (@ @3 Sfewma Fle
AN 2 (6@ © 6.3.2)

335
.....

[ ]

%
)
o

oa =k 6.3.2 3 TR FYT TR |

@eEel fogea [l #9105 | @bl I | foerma s ®ied Abge (oies T8 Seel (@™
(Tapetum) '@ JECA WCF ofF (FIT J& @I ABR | @9 RS 7 @Rl JIHre 29| @Y
BOT OGE, ANCIYA, 7F Tl RAeye, @FE wiikew (ba : 6.3.3)1
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@ 72 6.3.3 ¢ a. Aglaophyton major (4751%); b. A. major €2 AT
JOT AT, ¢. (@9 59%; d. A. major 99 @IF; e. Rhynia
gwynne-vaughanii (5750%); f. R. gwynne-vaughanii 3% |

6.3.3 fomya Sfew

Rhynia 3 5@ (72 F(E @a=e ™% el slexl aRf | & (1957) S I oFe
@R M (@ 2P 0w (7l I, O oieE (72 20 AT | IR (1958) @9 ST Rhynia
7 (Med g S Y7 e Afgsle 2 fomkE (2| A (1962) St 6 (@ Rhynia T Seeas
TGS G MBI Fuow 4GS Rhynia gwynne-vaughanii I 2SS R. major @3 fomad w2 |
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A ST TS FATF A" (F, R. gwynne-vaughanii 2SI SHCNAFE "o D=l Srere
ot ORI *alE 999 (@9 e 20e ot | TR [ea TN (1968) 2108 Tedm AN
3 | St R. gwynne-vaughanii 2ifsa SEaNART " Sie@fora sT90o=n F03 BaiNE SR
e T | ARRPG (1971) SR BT SCo! 9197%TF ZZOATTH (hydathode) G 03 Tevll
PCACRA |

AFTSIPICA (@ 8 (@M (1980), NI (1981) A3 56 @3 (T T (AT AT 2eifs
WW (T (AT ?i‘{ﬁ @ Faiat T& TG AED FACRH | FCNTAZFZ (Lyonophyton)
§ PRITTIFZ5 (Sciadophyton) T51 @sod oriad Sfgmma Snizad | Rl Sq I @3 03
Tfema (@959 @ forigd iz Aerel (homologous), AR 3 IR 79z 361 I& (b9 :
6.3.4)I

)

a1 6342 a Sciadophyton TR ofem; b. Sciadophyton 7%
@ FHIN AZ; c. Lyonophyton #4141 d. @ (b)d 195w 7 € Fyial 72 |

T —
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B SRR - 1
1. = Teafre (V) oz faw ¢
(F) Rhynia 3 2Sifed voer T z&— (i) 5 PryfaE (i) % PegaE i) &=
ereifeE (iv) o S
()  Rhynia gwynne-vaughanii I FI0s—(i) 2@ I=F (i) IYIZRF (iil) & I (iv) A<
M7 TR FIOST ACARACET Tl 2l |
(o)  aweREH @ A sfatad ffers Rhynia major @3 Tge S5 FA ©f T —
(i) Jo2el (i) FMFTe (i) FRFTea S (iv) @gzam oo |
2. 9% 3T Ted e ¢
(F) (F AL Rhynia gwynne-vaughanni (& R. major 93 o«d Tfen 0T gl
I ?
(¥)  Rhynia major &3 T N Jre
(o) =ferl et g& Zoter Sfegn sJf2S0e T (@i T SRge 23 A0 0w 41 27 2

6.4 (ETATTITGNG (Lepidodendron)

T FICAfCEa (Upper carboniferous) TRl #AgFo(Tel (Lycopsida) (HfToe Ga=Cas
J2L JF 2817 @ TR SIS M & Lepidodendron S=res | 1820 e SBielef @3
Tfgma I0ed AR 2@FE SIREE I | 2Ppre: Srad@iel (@ BRAE @3 Sikew «7
Sfgrfamig 72w Pra adfke—o e 0 I T | @ ATSITeg B (Lepidodendraceae)
(TS Sy 5l T (IR Lepidodendron €3 1o 171 21 (&T#CIZA3, (Lepidophloios)
AR CRCACIZ R (Paralycopodites) SR CGRITFICATGTG (Diaphorodendron) | 92 Sfgnasfe
fa-Grz 3@ 2l (bipolar growth) 23 wiefie Bfgma e o Teafntas =1ifTe 23| AR SR
=Mesfer wie IERT FETeITITAICAfETlsT (Pseudomonopodial) 23 | T SEICa 7ot @ @‘N@??f
2 | Tfetwa afgmeye el wia =Nl R[S 20 il 75eel ool AEeTog (o 0 | TG Sg9g
TS IR ATFS I, T3 «3hifeF AW (2ANGIRGR A Tewge (2NHiehh | afEte FHfer gemim
G, (MeRfa POl Sreraa A, “irel 306 TR Gl ICeRe, ([9%a 92 NGl I2, SR |

6.4.1 Tfgwenite FH

cifa g eMzFofre! (Lycopsida)

29f 3 (ATeTEgle™ (Lepidodendrales)
[\ $  (EAPICSETg™ (Lepidodendraceae)
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e 8 (EACIGAG (Lepidodendron)
Sfgrorces [fes Sikeid (Organ Genus) <19 ¢
Fe @ MU 3 (T ACIGAG (Lepidodendron)

b s BAWIRN (Stigmaria)

S s ARG (Cyperites)

ECEl 3 SYEANRCCIFTAY (Achlamydocarpon)
CEATCIGIN (Lepidostrobus)

UNEE) g SN (Lycospora)

Fiag s GI@57 (Triletes)

6.4.2 qfasfon

AGEAD! I, (FNS (FNS (F@ 40 (A 50 FOICAF Tow T @ 2407 1 (bR A oihe @ |
Sfgrvz Tt Jaaile | SeTeg A ARSI ST T FereeenEaeT i aie w1k e =71
ARTEICFR 2fdie o AlfiTeica sl 1w Row 23 71 1t Sg=if wial =14 {anes w0 Sesm
2 0 W FA 2 | ARCEER @2 o ©T M W T4 27 Jesffer Al feers e |
ABCENCE SRET-91 25 BamfaH 7 @0 Fafbvere awifs == B freafes (Stigmaria
ficoides) (6@ : 6.4.1) |

e wial = L-2= A, 07 MY ¢ AGE 29 | S GFREIE, 76, (@B A BT
15-18 Gifil. @i 1 bR »1(® o191 20 AH | RN 3 I @ SoFFIFe 77 e 71
ArelefE AFe T FREFTS! (ACARRET FAF FIO!) TR FCE A0 7T | FUFR Aol e
A * AT AF© @I ACARARCHTT ST 126 | TC T9YAQ[eT] AT 2T FCe P0G S of@era i
TR TCo! @ 1 ol S T | TPGEeier 5iig @2 Sfema FAreate MRy I | @l a9
wigfen wdie Terg W@l ST A@l (AT @ | AaE® B (Leaf Scar) TR THARSICa (74l
TR I TSICH (AR Nferm AfETeTa B2 (Vascular bundle scar) G | @3 @ NICs GCF 9o
farlengfon o At AifaFem (Parichnos) TS, si@ye forza B @ta IS (ol fofordet o |
ulo wfefie snfiea Bz sayel fbrza Qs ACF AW 2@ (infrafoliar) 2Mfea={ cel
(@ : 6.4.1)1 »nfEam] Fel o8 fw AT @R TEIS Arel (AF FCS A A AR
T |
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@ 7 6.4.1 3 a. Lepidodendron €3 ?EI?@T‘I J5; b. Lepidodendron-9
AGYET; c. Stigmaria Y& |
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6.4.3 ST

JIOT AFCRM TG (ATHIGR (il T (@ Tewid 30 IR 2ANAUTF Sz o5 w41
| A FRET ENsAER GifFeye (et akl e | F5fer fdgfa at s e
AGFTOR T, G Fa1d P G2 (Unifacial) 2e77 @6 9y (N wizee™ (ot 53 g @e
(N GRITT Cofd FE | (el SR SIS NIl @0 o7 (ofd 2| qafer
fRSIere=Fs q SRHC (Mol FCoH A (2Tt (o S 1 (Mol FCHCEF It (oMol SiZceTs! Seopssl
A 2ACF | P (9T FCHCHF €172 AFs N2ITold oy @2 Sfegw @ s feet | @2 srareifcs
feaieTeiz @3 Sferm@ SRefea Smres ade Fimed 2o siftefde =0 (ba : 6.4.2)

5@ 712 6.4.2 ¢ a. Lepidodendron F0s3 agtrn ((F21f69) |

Aol 2 FoR HI7GI-T0 SiFfed 23| AR fwecel uio da el A1 @3 deafer g
TNSIE FEFH ARCS 2[@qF ARTFOICE A (7l AT | 2MSIF SLGF Tee Area ABRTS
CIENTRE FoTl I8 | Siereitel Aifer AifSscs faca aifes siwed s (oa : 6.4.3) 1
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5@ 7k 6.4.4 3 Lepidodendron €3
FICA9 o — SR ZCI AT |
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6.4.4 Gl O[3

Lepidodendron &3 (@971q%fs1 43(qe 203 NEd 9194 01 | @2 NGF ENCAICIRIETRG i @3
R @G T oifde | sugR @SBRI (Lepidostrobus) 21 35 (. o191 @R 8 (fil,
PSTl 20O IS, 97 @S CFaz 8 (ATF 20 Gl 5791 2 | A (@oiaafel @@ wrwa
BT AR A AT | (FZA ©F () IARE ©49 2Iad I8 ooAfFeits! (Adaxial) I&
T | @FAR [dice ffaees safFe | 95039 Fu, @tF 20-30 WRCEFROR (um), AT
(Lycospora) TISI7|

F-@EGIT M2 T ANFINICCIRTAT (Achlamydocarpon) (6@ : 6.4.4) 94 TF |
ARCHARTINGTTE NG I Flemingites. (6@ : 6.4.6)

5@ T 6.4.5 ¢ Lepidodendron Fta97tad 3fzefoe |

BT AD 92 (RS [, G (@OIEAR U goAIed oS el A wers (7l AT |
QCF TR A0 eIefe SItd THBI T Gaa A gorl 31 28 (Ba @ 6.4.5) |
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@ TR 6.4.6 ¢ Flemingites &3 TN |

@ 2 6.4.7. 3 Lepidocarpon &3 “T(5z7 |

TPRAMFS F-@YTAICS FUT8 FUI8 F-fomied Sfer sieq (¢oltz | (@le (@FRe ¢Fg formea
T (eiifere S@eR F-adm SoifEfe o7 Tl itz (e 1979) | @ifemim @rfarermzaT 9
“fbe (b@ : 6.4.7)

B ST —2.
1. 9% 399 Ted fan
(F) Lepidodendron TiEwia (I S<* FALT S 227
(4) Lepidodendron IBTSNE (Stigmaria) o2 Freita fees fue?
(%) Lepidodendron 93 Fl-@NgIT SF97w 91 (Organ genus) & =/ J 2
(%) Lepidodendron (F (¥fige Tfegn?
() Lepidodendron I% | WFied 7[@Fe (74l AR ?

2. T oRe T
(F) of@ye N 0F eoita A e B
(4) I0e OEF I Y 26T GFH @y (T Size™ (o I |

(51) Lepidodendron 0% (ol «F AR T SR SICoER (@ 2T |
(q) F-EIZAR 0T qoNC S el (74l [
(6) Lepidodendron Tfetw ______ SO kT3¢ (71 T |
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6.5 A

o~ o

Cooksonia, Rhynia it e AfEege Fore Sfgnalem Swres 9 voer I JAGKT
(Palacozoic) SIfERCa™ T cTrelfamia Toiget | Roenited aRM b ¥ (At @i wnifige 27 ©fF
qurd G5 @ R (1917-1921) @Fiet e I | Sfgwafer sitamfafa sicae serefire s
JCA 2 el (910 | ALNFSIE Rhynia 5707 70 2iifs, R. major ¢ R. gwynne-vaughanii
Gl feet, 58 q@eAes (1986) R. major @ FiRFCea Spsif¥fs omd Scaq @R To= =W
Aglaophyton major AT S, A o7 sfqazTogiz e FifereE Sfema G @ Sien
A SfSZS FCACR | Rhynia gwynne-vaughanii (3943 Sfen (=5 e, afgmie e =ifems
TG, R, ABEACTE, AT ST LA T @ 2RI *[120 AS | 772 ©F CRAGIRGE
T | @Een fCqIe, (@9 INerely, @99 fqaifies, 72fawm7 fomaa (2 7S =% e oiew
Qe | #1F (1962) 1 A (1968 ) R. gwynne-vaughanii 2Tl 261 R. major 93 &3 ©fen |
SIA1 R. gwynne-vaughanii 3 I SICF S SAGIATE Grelel S5 JT&T Il FCACRA | 2T IBICE
@M e @ (1989) TSR (1981) F3f BIU6d (@ BF (At Rhyniad, &S siexl ficafee
G (TF R4 @ Faial g g fomaa Sfen s Fcacee | PrRncerazbe (Sciadophyton)
8 FICIIZAZ5 (Lyonophyton) 25 @5ed Sfgmwd Twizgel |

- SR STl (i GFE0Ta 35 2017 @ SITIRHFR e AT )
Lepiododendron S | 1820 e 351aisl 3 Sfewma FI0ed olTa AT SR I3 | 452
(NGCE S 5l A @RRE Lepiododendron €3 TSl S & (@I ATOIZIT
(Lepidophloios) , *MAFZFNCI257 (Paralycopodities) @ CIZIZAI(GV (G (Diaphorodendron) |
a3 1 Tfgrafs 40-50 fEE O% @3 i@ (Bipolar growth) 2i® o | IR SIREAT *N1efe
Zrlal A e ifes =4l e I 23 9 weits el ¢ @9 1gd AT | affFie ge
fTHene wig =NREE 27 | FG SGq T € 2qFe & | ATHCo AR e b, Aikg
oz, forss oz 2onfn 2t | F6f61 ifes Qg (2GRS At Teage (2IBIRsRT | (el FEER
AT CTel SIZCeT Sl @ QA 1wl 06a T FfoiSage, @agal Igdda, SPeade] |
FE ATOR T @B Tfem (Mol FOCIF 8947 T TSTNETOIE SIS A SR 4
ey ALl el AT e FCE |

@{WKW@ NITSE (T AHTIZT (Lepidopholoios) 5T9F FAYATIT ST 9l Za1
@I (Lepidocarpon) | B (@9 4 JTIE G GMS "FS 2T AN T 915 I,
TN 2R A5 SIT TS FCH | PO AR T [CF SRRA A Gorel| T4 &7 5
Tesifere ©itd for 2eaW OF Tw SR I | @IFAR W @I THH ¢ feals weda
BICB1T~4113537 (Cystosporites) TR F (39 ARFS | S 3707 & (F9F W e SoAfFfs (a2l
7 | G918 Ot Lepidocarpon s¥=1a midl 5f7@ =o! a9t 2 71 3 ofad 927 33 @R
JeIS SRR RS SChh] e Sfo@ s FAMRe A Nool I 27 |
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6.6 IAXCNT e

AR e e

F) I OI &ANG FD A @ Rhynia SCATAE A2 S2605 e 2
%)  Rhynia major-93 9« TNFH (T FI CACR ?

51)  Lepidodendron €t (5o FTHCHT &70q S 2

6.7 Teqsie
SrpAETet — 1

1. (®)—(ii) ()—(v) ()—(iii)

2. (F) AZ (1926) () SHGPFZo (Aglaophyton) (%) Prgfazie szgal

SEpATETA — 2

1. (F)—F0eT NFI AGE ()—ABAFE (o) —SNFI2C@IFT29 (Achlamydocarpon)
(A)—=EHoIPTE! (6)—=

2. (F)—Ffr%s (2)—aFyAq (5)—FEH (1) —2K" T (8)—FHT (Lycospora)

AT emie ¢

(F) Rhynia sioge Tferma Rissefer afes)g G sgy Stemfiiia oras st siedl
(IR @ (ACF a7l T =W (@ Sfewsfer Snefi wAere sereli@ A (Peat) BT
P 2R |

(4) 2It¥ Rhynia major (3 7132Tog & i FfeOR Sfegw 01 S 41 T | Soby ACA
fS. @1, GUEAG 3 2o ofweaell FAF T U@ GifFred SIfEfe @i Faw | 92
R 6o TSq T Gueea @2 Tfewfbrs AfieToga & wifasr Sfemm
G IS A0 SRS FA G3% I FIREE Q67 Toa ATl FIA G5 (T
(Aglaophyton major) FCA4 |

(51) Lepidodendron T (9T IO A (N9 SR o @ A | e A
RO Ty 3 Tfgn (5Tl FHCI €77 @ fwSaie e | @2 srgreiiss frsaieTel
2 S0 SREfU Sres FIFe AT N0 FC |




g&F 70 SEEtadentst ¢ Jemaieel, GRTerees v Sesife fiae,
B STeqw € wiF e, GRrewes-ad wdtafes
RIS

Ao

7.0 TTwy

7.1 &IET

7.2 SRS 2Tl € JeaifEet

7.3 GfatorwRs-aa Seife ¢ fafen og
7.3.1 TREE (AT Terfenre og
7.3.2 JACAFIEH (AF TerAfere og

ST —1

7.4 GfaTerezs-aa e
74.1 e ©g
742 TE7 ool ¢ @yEaR [{aen
7.4.3 TOrew TR ¢

7.5 GRarewRs-ar wdtifes wwyg
ST —2

7.6 A

7.7 emiEen

7.8 TedsE

7.9 FER epiEEt

7.10 Teasen

7.0 ST

G2 GFHb SR P Wl e el were Amea—

® (R(GIAIT™IR (Heterospory) €38 ICNITAIE (Homospory) SI2=1 SPTICAY @ A 2]
FICS AT |

qrE e AL 2

SR TOI e |

G @GS TEen (P (I o[0e] ©f sAfeeifEre |

9B 2P SN Selaginella Sfetn SPTNC2RTS! (AMHES SITALH] T |
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7.1 &<

CGRTTIFEE! ToR S ST MRS (I9 QI el T20T 2T | I3 40 ([ Ty
20S /7 ACF (Homospory) FIAY IeT 23, SN 42 LA (79 ST 200 2AF ACF SO
(Heterospory) &l 23 | 07 S04y 6 (@9 SIRICA (26 @R SF e 203 2 fomiea fen atom 303,
oI g S qT Fifewied e sion A |

G SPTAYET! (ATF ATTOIFICE G MCd A5 2o #ARfre 27 @3 Radtag =t «icst
O SIIE R SIS Sem N0y (rdl TE | OTd SR (2 Al 9B Treln Sfgn 5o St
el e I 5107 FACO SN T O bl B G TS |

Sfemitey fafen ifdx Sfemm Sesifer weare st e =itz | e 5% ©red oFtg e
S *fe G Tl *fee AR e 20 | TR AN AT SaF ©red Besife 00 @R
AT OUed ey @ol @ el Bz | Fifarer Sema Tesifens wgafer (wiae «7 Jfo
=70 | 98 A T} S Sred ARSI D T4 7SI 77, O @2 G Pl Sfema
Teolfed (e wrgsl ©gafe Stanl T 203 | Sesifen #7 Fere wifn, et wicferor Sfgnaf
St Mt [Feita [fey 0= slomste [@ivtas Tud b Tre @ifdw Fisfars Sfem Sire
TRE (1 RARE 92 OIS e 1 20 |

N0 TP (A SR TS (otEfR (@ AT W weferSR Sfgr w:-Tw Pryfaam et
RTe SRS 2RfRe 223 e 772 0 & B RO | SFsdems Oty @8 @ide Sfems
RS (FiRe PR QR G2e S 2ie M | ToAk G Sesifess [fer seamaf Gike ¢
G ifEror Sema gamiers SErREE b fied g SIgiv I670e Srgife 27 1 | 63 G
e Cfgnaler TRy SR (i (i @R Tfen 20e #AIa @3 (@ @l [ SIcEtbal 391 207 |
RGNS e i (ifela weferer Sfer [Feita sibere! aie 2o1 ©f frze SisE! SITama 94 | @2 2310
#wifiie fifen sroamafed adiad ke @t aiRell reml T |

7.2 SPINCAYErTS! € eaiee! (Heterospory and seed habit)

e R [ea ies T4 e Sfera (e 3foatt «sp wwmgo)d Toal | Sy @
Gifte Sz oM 3 @, e et wore Zoe Sienaiz gere Sfgma sty ol
e Bfen | G et 2e1 77l 7)<l Ale o= | Iwak e 2T sifeiiere 2re 2e [Taats s
A% TR T RS 2o TF | GRICIE %, T, &N @3t U7 FrEsaie oL@l s
TI—l Tl 472 THA IR Tl T2 G 2IfFere 27 71 | 0F @2 IR T2 SRR S0z
e =R w7 * o R |
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ARSI <O 470l T4 7 (@ e [Heea RSt spmaeayel 3 wwres)d 478! 41 |
Q AT Gl (Selaginella) TNWZ SRR SZR G0 28 Tlzgel (@A <58
e AT A =0 YRAFIIE (9 Tofs 27—3i<Ca9 (Microspore) €% FA9 (Megaspore),
SFIE 12 A9 o (@9 Teolw zen@ e Whveeid femataa o Mefel sidye, @w
MECETE 2[<fo7red Tfen @ @aNT~iR (St a9) T forsd S 97f2 303 | (@9 Sfew @ezena
(SO @IS AR 517 SPCAYLTS! ([T QAP G0 Toa FLCAMers Ay |

Ry Tfemra S sl SIita SToreRita (GRITTIFIRER SPrIcaderTs! wii 2miifss feet g
ST 31 TR (A SPTIRAS 2] el STSICa 2] well (e RS | enfFro(/ae7 ifaierol (Archaeopteris
macilenta) €36 FNCAGA] SR Sfgrmcel ol T TARE [5G 7CY 7=FIPTRIca el (10 (@,
@2 Tferls SPTRYeR] | befe AR ATFhod (@9 SFRS 207 7=2aF (Monoecious) &9
RIEX Sk (Exosporic) fomtas Swd woin e @‘jﬁﬁ\_ﬁ@ﬂ ICERIl (Dioecious) fedtaa Tae
TBI—T| SSIeFICA TYIFTS 20T | G 3 TS PTG vl e RISt 2 «ivf swcel
fRCaDal 1 (@S A |

2SI 4T @1 IFTo TRICE KA A 2 ([T G2 (@GZAR (SOCF ML G (WA
TolfFe A |

TOR 419 G2 G SR I ([ G2 Sfernd g (FZal MBI @3 g (@oza
AT I 17 R | 3702l SPTICRA9 @] Sfetna 0y G0 e A1 TSI, (F AR G2 TG &)
AR TR 2™ 2Rerel (el TR, GEE 72 EIITIR (A0F ZHele 30 (e a0
IRFT AT Teols I | G237 RISt sl Fog ©Ita AZF#0Te! (Lycopsida), CFa#{Te!
(Sphenopsida) €32 RFer@=(Tel (Filicopsida)-T #Nexl TR |

T2 Tl (AT ST (A [IOCa AT SPTICA9Y2P] il Turaa [ifen aiviefer frmmst ¢
(i) g @ Beoim (6 (@9 WA AT Aica gaife |
(i) g @99 SIeE e |
(iii) g @R (79 2T AT AL ALY ([FIH I 2 G 48 @LZEN AFe] 2
oA @IF PR 92 2|
(iv) 2 formieg (At fomar fomeca wifide |
(V) RISk (Exosporic) o1 (ATF TTTFI (Endosporic) formrda #ifqase |
e (Selaginella) SPTCRER], 772 FATE, 79T Sed N0 G0 AFS TuIZIel @I
frafafis &R o e Reer [esta @b sifesnsm 3 |
() rEnfecer SR e |
(i) CONCITTAR S0 T AP FANTIT TFRTS 200 $F F0H @R GAEZA (AT
AICRY NEsICers IR geife sepiica ffer 23|
(iii) CFenfenaen FCAPGAT (S. rupestris) SR CTEANfeen M=l (S. monospora)
AT A2 FC0 PGS o ~fFere 27|
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(iv) Crlfeaa FCalg> (S. rupestris) 5 (NEC=E I oAfFore = =1 IRE(AC]
TR (ToEs e, @R sifirgae @ & ARrEieE, e @R S
Coff 7W; @R T YT Gl Sema A -9 A AL 1 I A SIIE!
T TR SFERMICR 2RotE W 63 | 5 5 FTIEnl SoTe [ResRce ol
(IR (@, CTanferen (Selaginella) €32 SIFCIeRN (Marsilea), I ST S99, A
TS SPTICAY 27 Sferral e [Pt Spreet 20 e 83—
(i) CIONCAGTAR 0T TCOSTTD (Integument) TINF FTH IJETF STE0 SRS/ |
(ii) CNCIATTAR (TS0 (FANTAYF BT Sz alfefre zaf |
(iii) C9NTCAY @ MRS K FoARITE AN S 2IZw |
(iv) @l ARTGEoAT 77 K w il SeifEe |
TR —a2 TG [T Giaer 2fliey IS, e F o Tiemz @it 328 (@eieia
5|8 Ty (F9xa T e fSaieT | SPIeae 2pfel’ e R Resta 2rfes s —fmferds
@MZef] 98 TYRE AYCF ARG T2 I |
(i) ¥2 QR @Y ToAMe (SPTICRSZRTON) |
(i) NN (TOCR2 GIOIIAY SR € SFCAm, TRl fiewad qa =l ol |
(iii) €0 9N @IFAR (SO (FIETNG G0 F9NCAFT TG |
CTENfTET® (Selaginella) (NfeTad 12 (V9N (NONCAGTAR (@0 S a1 | g g
(@ N #ita wqeifde @l forsied Az—aww 91, SRS (Integumented) CISNTAGZA!
Gferg Tfen (ATF 40T AT | @3 &R acs Wi & (Primitive seed) FCst RTa6e T (@T©
A | TS 257 G 279 TS (Integumented=3ZAREN) (ANTIGZ T ARAF SRZT F0O
q | e ErEferaE (Selaginella) s R ST7 4T @ AT AFY Tuizzel 5
@I AF© e @ea w0 1 weiucs S[p e saeen] (Homosporous) pteropsida
(AT AT [FHCE L I |
W4 (Treife (Middle Devonian) J0oiF 2% 21X@ AT 3% FAITE Sfemwal 792 (e.g.
Chauleria) Wﬁ%@ | TH (erelfmE (Upper Devonian) Jco P (Archaeopteris)
AN SPTICAY Y] 0 Sfen Sfige 2R | 5ere31 (e, @92 ([9FAICe o ([9 T2 20 €
9N (@Y TS, B2 G T (Treifamics ane S Sfgn WW(Barinophywn
citrulliforme) (S @32 (FYFATE T (@IT Fe g Teolfs veat (a0 | @2 =2 9 @o=
0K Fhog Ie A0 (ROIEr=iEa [Rass q=its o 303 |
SPTIAYER] W e o faefen Radtn (@ g [asw or <ol Wbt (o,
(i) = G FLF FONCIIT Tesife @R FONTIGZAT K ©IF T2 |
(i) TFR AMRARAY (FF = Integument) % |
(iii) STB:FIR (Endosporic) MEC@ o5& @ (A0S o[l qifea Tesife)
(iv) GFCE T <l @S (9 (@TE A2 SBFR @alfemratas Tesife|
(v) 2RISR 220 Sel AAHCH (FC T N G5 Tl (ARSF I (Nucellus) F2Ee |
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TH (TSl (AT AN SFS~NTw ST (Archaeosperma arnoldii) &6 FGfoTa IE
(Cupulate) 97 &% fTe o | 9 fG7F (Pre-ovule) T8 4«8 430 TS Rl a[gel A ‘i[ﬂﬁ\ﬁ
To qFel, S «Ffage A Tfifere Ifeqkaed #ife I (Intergumentary lobes) IANTREEE |
Tw e @S @i AfZAREed (Integument) Teoife 473 wwmesiel | @RI
(Lepidoceapon) €% IRNTGARN (Miadesmia) (S (@9itad g =1¥ 2@ (Integument)
refire “fiafSe zrre | Bram @z (Telome trusses) (ACF IZAR9 (ofze 7w e Sfgw
TS |

C“«W"ﬂ%im (Sphenopsida) ¥NCeNCxIFIT94 (Calamocarpon) WVW)’/%’(( Calamostachys)
GR 2SN (Palaeostachys) BRI 2RT! Aoy A |

ST SATEG! (ATF B 2SI 2 (¥, SRR ePTel Tfgn Toirs S 74l (AT BT
SIPICE @R SPINCAY2RTel (At e KAeia st ARTarR der @ wwgsid oike azd FA02
@32 KB Ty 90iE T |

T (Selaginella), SBAN-367 (Isoetes), T (Marsilea) SR SNeTfS3 (Salvinia)
A4S it sifrghbran ffen wiafe oM 3 @ SPRRgerTel Seolta (@i Ry (12 | 57
7 @A 2 |

CTafeTaET (Selaginella) A @57 Re@S (NS (Goebel; 1905) @R F=PE7=0 (Marsilea) d
@sg @], AYF (Shattuck; 1910)° GE IRl T Pa® oM 3 @, SPREeRTOR
Tesifers ot deike [ o aze 303 | fog @9 Jfasie For TR AfF-@Im IT @R
IR 200 AR AeRs e Fie |

e e (Selaginella) & REHE RIS AR el &29 FCACT ©J€ T @
75ifoe e G [ep ofeT AT A IR FeE wFTge)d ¢ TR @IRBPTA G 0K

A |

7.3 GBiATewIRs-9q esife ¢ f&fen og

3% & w@tra Sfen (s wiefarsin Sfema 77 2are o1 fJew el 2efitas | e [t
Q@ IHAIC (GRG 7 ©ICs ©lol JCA (910 | e N0 S Gfeq TR (ATF TGO REACR | Sea
S I ACARFLH! 281 Fleferor Sfer TRy @97 7341 |

7.3.1 A (AF Tesfenrs g

W2 Ored Al Ao RTw 21 (@ RIS (A0S A2 Tl I& wioferern Sfgma AR 2@z |
w13y 5 & @t ooRie (2es wiefersi Sfen 1fe wree o e Resiiors st G3re (73 |
G ST FCA (AN (TF 2 41T (Polyphyletic) el oy Sferma Tesife 200z | S=iat w12l
@35 WS 41 (monophyletic) ST et | T (e ewifte et AR met 25|
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(F) BITSa &= 2 516 (1919) OF (o7l [2yre (Ieaifess 2= “Thallasiophyta and the subaerial
transmigration” ¢ R@IfFe I [FOI FeTe 7172 FAFE Ticfemen Sfewma 7§ ze1 ©f wema
e | fofq sferrizres Radaaimm #ifdge foree | 17 NCo 2if1ewE6! (Thallasiophyta)
G 2 (Hypothetical) AU S9NR] TR (AT ZoTS GG (2 2R | G2 AFCHT AL
Aforim REnaf 26— (i) J0a STeire @ @3 T AR @Rl s Ty ofge fee |
(i) @3 1w f[fen 7o s Sfemwa e wifaice Sfen feet SP™IA | (jii) 2RI GO
FRC T@ee TUS 20O AT G T Forelol (P 27 | Fel P Sfen (Plankton) (ACF WG
ST AR (Benthic) Sfem 8 Twd 231 (iv) Tg Toe 2t Wi (977 T T 5,
“Afel, eTzToF 2wyl 7% 2 |

G2 ATCE Aael o At Gl 26 woeRmrd WK RS AR A A0 B @R AR
ACER TG 27 | SR 2o 2o ietiewzsl ¢ =i Zoe wfersh Sfem w5 for aes
AR (Pigments) TS |

(A) canliTa elwg ¢« Ryier oFfen eo «ft afofre 1955 AT ol AHEG @
GRTerEne Tesife @Frarmai, frewiahi ¢ @rewiEi @2 foq @™ e (A0S 20 A0
Trard 03, fof SParor ATariacsa Sevife @IEszi ¢ fremenit wiefie et AFRGS
Teoffe fRPewiEh (AF TCT M I(E | GBS 27 AR 2f48F257 (Horneophyton)
FICARPIRH @I ARCAG (Psilotum) 8 (7577 (Tmesepteris) RPSFRH (AT Teoi TR |
UG (IS T FIRENEHLS RS 4] T |

(o) SOETA 2% ¢ SOHYS (1947) IAREE F2EN (@ADL Seofed o s | o orifige
IR0 ANTE e G @I (NEIANEN, (Nematothallus) €3 (RGNS ya
(Protosalvinia) STaS{e T SFSTAG 575 S0, @9 (ATF 2O [Kfen @i s
Sfed T (| SR WO AIBCAIFRD!, SEEReies ewiin idn GRrerRte eppikEle
fifemor g g [ifer «@tag Teolfs widt |

(¥) @ETFET 2495 ¢ @b sifee »MfETe qite sepmitas es afee | @ (1954,
1956) S Sfea @ sfermizeedes SR S A0 | o Sferia oo it
(Precambrian) IR (FlM @& WA (2lifes T, T 2w (e SRcelfehEE (Ordovician) @
HIfFR (Cambrian) J0ol 2 g Zere Sfgma SRMT (39 (AT | ©F Sco fGrelfadia oo «[d
AN T 0O AT ABCAFIZS (AT SoeTod Sfervd Geolf€ ToCR | RO FIE SIS
(1959) @2 TS AL 3 sAifresnifercaiee ar=t wifigs wime 5y wifng @@t @2 Teams
RS I |

AP (1961), RN R Teoi-¢g sl foafo atuim wfeafeats oig orm—(S) FiEfaEm,
ECAGPT @R wIiPearil, (4) AR, () CF=sbiel, (]) aRFstel, (8) Grashel
(GRTEr=In 12) | FFICE 7105 ol Tzare 20w JeT ABFERT Feros Tl QLT ACHATA
TbiEre @, T8 enfres It 9|
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() FITF 25 1955 ¢ GF WO SIFAR Sfemd T fB-FIRCASTADS | NTAFIZG! (ATF 76
FE ot el AResAPEl @3 AR Serw 77 IR oot | ARFee foafb we sidlie
(.'“W"iﬁm, (Sphenopsida), O?ﬁ‘»’iﬁ@ (Pteropsida) @ AFCATER (Cycadopsida) e@ 2= |
ARFICFTE (AT A TR CAG! ST @R SpHfEre=inf, aRs{fe s 2 @
TR WT@TW (Coniferopsida) |

Totare wedn e o Rew za—(s) Ffraebices et e aEsefres S
@35 T 2PN FHNT SN (R) I (Casuarina) FSAGICS SfHeZe (@il w3 |

(5) (IZAR 2y ¢ {71, @, (IEAF (1968) TS FeTs SEwna 2IK2[309 S (AIANCETR W04y SAF'S |
AfeTeriEraE B “Afteig fofd | $ig wire ifen ifdn GRreszs wwrres [feT #ite s zrene
R G AEe @i (AT Tesife we w0 | [ [FGITAR (Chaetophora) SRR (R (ATF
@7@ s 2fEe (NG eRbelEn (Protoarchaegoniatae) (F T oot ofee Fw@w, I
(AT ARG € sReIcoifecati 4t 4= Tgo 2wz |

(») TR0 o=y ¢ Tfers Sferm (ItAFiREbs Rasaamafer St RFoem™ (1945) SToam
251 Sees | S S 0w RIGCAIGIRF (Heterotrichous) (@ Sgn SIois @ 4Tl Sk ow)
A ALS *ISeTl (AT wefersi Sfema "'I@ R | 92 450 fFCoIcTHIcale™ (Chaetophorales)
(e & EAS Fifarel Serma MERy TePIA! e e T4 2(ACE |

7.3.2 [TITIRD! (AT Terfeste o

ACAFIRH! (AT oo Sfemwa 7% 2rate @  «iRe T st S @3 9t Sfewn candix siten
(@ FCIF Hlagare ftad e fofe T SIta o g ToBIo! FCACE | G52 FCFH 5 Z0—(F)
T Sferra s, (}) el o 919, (1) Big Weey SafEe (Encapsulated) e 8 SI#
A& e (94 Tfigrra fomrem ©fgra eom WSael ¢ (6) Sprwndtl (Heteromorphic) 409
G € Trega |

ST (1935) @ fETzsmie (1930, 1938) @3 W6 @36 2fere =ifr SNf5ranfica® (Archegoniate)
(AT 9o SIS 7t AP ¢ Fefersiy Sfema %% zrre |

FIFRET (1896) @ 2 (1955) W FA T6C G (FIe ACIRFZG! (oS [arwres
SICZICICANGE™  (Anthocerotales) H?W CAFITH (A FfEew SfgvE Seoife 2@z |
(fo@ : 7.1.)1

SIICRITTT (Anthoceros) SToR Sfgnts wiferely Siema 7Sy W G FAT HACK G
@y Sfea wifafe Jfa ¢ e srean SoifEfs Sradraiay | @3 ©red oSl S I
SRRSO (F94F ST a1 AW FIe A6 A S91F 2T SR F(F OIZCe Fiel =12l 0ol
20O 20E @R (@9 TeAme & *E 2T As A0S 210 | @23eitd 98 wla =ifife @quca
(FREC] A AN AR ~IfieTe 23 Oigte Y7 HECEE MBCENFES! (Psilophyta) S wiif zvlef
GrelR Sfea @Atad 05 97 3 YT Ae A | IR (1924) SgFe1 20 Sarng 9=
W (@YUET SHAeIts (@99 TS @ (@ Tereiia WAe A oAfFase o
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A0 | 2 (1955) WCBIToT G2 FIGTOR Sfgwma Srelel o5t 8 T(eld sloware 3T (ot (foa
1 7.2) THARTE ST ARG (ATF FfareR Sfgma Sesifers aatm Fo0F Ife R
9y 91 27|

m SRE—1
1. % Teal He s
(F) FOCHIERDT (chaetophorales) & 717G *TEFAIE A TS fofers wiefears

Sfer@ ey Tl A Wi 41 2 O TE—(0) B (i) 2 (i) 6 (iv)
(TS |

(4) I sfa@ers fiteR @7 fofe 703 ARFROE Tidfaror Sfema 270791 0 No F41
W —(i) o Sfen @ Twel S 910w, (i) OIS »R&d e @qua Sfgme
formram Sfeia eofz faszel, (iii) e Wt S-fTe @, (iv) 79 F90 |

(o) 515 FferSin Sfema Sesifenrs @ Radaaim #Ifegpe fora ©f z— (i) #ferrizeats
(Polyphyletic), (ii) GNTFIZCETF (Monophyletic), (iii) B3z (Diphyletic)
(iv) *IRFECADE (Paraphyletic) |

74 GiaTewRs-99 Fae

Pl Sfema @qxa (eed [ifen seg Aifas 1% g Sfen [eemiors sica srecen
Wity | ARfAewRb SRwIET w0 e (@ Sfen (ied @3 ol emifie 23| A1eTE (1908) @9aE
Tfgn (s oF 2T SIAGeTe AMetE Soirs 0e e 6a | fevaifaaica= (1903, 1908) site wiifi
e @36 il *NARRER S1q21 T S (Phylloid) | FI0ST [CHF SI* ST Wore ToA Al [0
R AR SRR oISl (FUFATe TR 23 | AFTSIICa fernasya (1930, 1959, 1965) e
Torgifore eamafled @ IPiEe el ite BT TedIt@ (Telome Theory) ATE FCE |

7.4.1 oS Toaw

e S5 Toqm 2fefre T B Rhynia & <ivs @i gee Azl I6 e
Twizgd RO 927 A0 | G2 T fofel I @ 7123017 fadifiee @izt seis G
(Telome) € (AN (Mesome) WG 46 SPpicZIfee @& e tofd (bg @ 7.3) | faxiiew @qxa
=2t 7% Bretw 20et =i Tesife BN (A0F Topa See St AN A6e 919 203 | Beetw e
2CeT WIS BLeT @bz (Telome truss) A6 | BTN T w2l I& 20 <@ et Al FafGees
(Syntelome) I A | FareeE e 7{3 {0 I TLF (Fertile) @ 7 (Vegetative) | ICLE
oraiTTm =nie @ozel @3k 38 Brems Aireid Srel TABTE (Phylloid) 2T |

e N S Rhynia 4809 O Sfen (At fen e v Sewife #ivl
fadaere (Nfes 2@ (Elementary process) ST Q0o{ea | (e afaiefs 2o qeigma—
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() FIeasa9 (Planation), () Wﬂ{@n’ (Overtopping), (o) Sr®@ ! (Incurvation), (¥) JIf&
(Syngenesis/webbing), € () ZF39 (Reduction) (5@ : 7.4)1

e ¢ Ao o (@R *N wple /PR, e ¢ pRves [ge e ga@
ST 2P U6 ¥4 G0 @ 6 g S AR 2, Sl =11 AmEs! 1w AR =7
R A AT 20 G 5 (Pseudomonopodial) SFF (@ Psilophyton) (9@ 23 (6@ : 7.4F) |

ZRFAA ¢ 4F 29T FCA G AL, SPI Z0A ATT R T ZRFACE 0 I 29
(microphyll) € &S @qFR Tesile Abe 27 (g : 7.46—7.5 F-9)

FTeEa ¢ Wit SER BT 2fr 14 24l T 9FE $le TIPS ATF G2 G0l S0
7Yf&7 (Syngenesis) A3erel tofdt 23 (b : 7.4%) |

IFYE ¢ TACATACE TCeT GF2 OF [Tge =l simionf sige 2z o 7~yfe e |
®iefe] ALFI ATITFR 7R IS 20 B9 A 7B A | R AT 20T 0 @2 51761
Aoy Ay AR S SRR (Webbing) @ AT (6@ : 7.4 90) |

IGIFAN € TFIFS! 8 (FNS (FIFE H4F GFUF (I I @ 2977 Tet [ode s G
RF SCFT A (I N0 | O GTF G139 A0 | Equisetum €3 (@FA1 (Sporangiophore)
@2 Aafers AR 2wc A0 qFe 9t =5 (g : 7.4 5, 7.5 ©-5) |

7.4.2 TF oot @ @EAT [Gae

oifee afFiels qaea Il e SftE Y IR 2oE [few (PR wifersim
Sfer@ (@919, @9Ta 29yl ol 20t e Wi ¥ =7 (ba @ 7.5, 7.6) |

Lycopsida (191 S @ g0 0T oI (Microphyllous) S19#tas % 21 42
et BraTa «atael TH @ oS SeEiel SeEd | 849 e uft Aot v @eEeice
AfFfew 27 T TS| 47l & 2 THYE & GF0 @IZATe 2/ 27 | 2S! sregda «mioe
AIAT TS 20 @YT A9 I | (@A IO TF 28T TCA @YFA0 @YATET 821 I& A0
A =2 (ba @ 7.69) |

fafeq Gap (AF ZRFACE 92 Wedaw S 2| (GrelfeRE (Devonian) T
Protolepidodendron @ Leclercqia ‘Z@% GRINE el favifiee at fauifiee =21 | ZRFaed =0
T G2 SRE (A(F IS TROS IHIFE S7E (O ZCACZ 0T G N R |

2T5re STAATI (@ AT (1908) B Tofa TeAITH (Enation theory) 010 (3 wift Sfgrwa
Y O (A Tl TAE Al Toigfad (Enation) I 23 T ey 2RO ARAIR T4l o1fos =w
8 SR ST 910 I | G (AF A2 TSR TN G | RN (Cooksonia) S
W@@C@W‘T o %51 | SIS A3 9Z-S2NG, (Rhynia gwynne-vaughanii), S2CeNAZ55
(Psilophyton) 2%fs Bfem 71T T2 Togfa ofde 20 A SR I8 2T
(Lycopodium) SCS! Sgoitq *¥afre 23 (fog @ 7.6%) |

Pteropsida (I3 Tare wefersi Sfem 92879 (Megaplyll) © T #itax Tesifers ST,
Teel ¢ WIfE e afeaiel Sreein el azd 763 | SreRiad T A= wia
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TIPE 127 G 7 g o weel Afee =@, S AxESs) 4@ am safee o | “nfas
L (ST ATTTF € AYGT Te1 Sede € TIF #foiy Feirsfae = (BF @ 7.5 3-5 7.69)
HIcefa T SO S[WIGOI (incurvation) T (Fi18 AT (FICIF I @ 27 @3k st s
&CF ISAF @YEA T T 2O s B =7 (7d : 7.5 ©-9) @3 438 iafers G
Sphenopsida (e E Sfemwa (RFAGE o AW A (g ¢ 7.5, &) |

7.4.3 TOTAN Toditie Qg

fBret STeita ARKTSTg (Universality/Hologenetic) €3 @3¢ @Sld S | €3 TeAW 2n€ ©F
s wefersl Sfemm a1 =T (i @96 Sfeme SR, B39 e SieE f[Rae
(IS FETE (T T2F G AT Q79 2T AW | GoATRETFeitd o) Sedqmefem Amae!
A | (I, T#Ja ©g (Enation Theory) €T (FIETE Lycopsida (NP T5iq @ T #Itad
TS A=CF RPN O AIRAT FACR | Sl (GBI Sfen weoa [ase @2 ©§ S
Rese 11 g 72|

() foTaIN ST ARG i Forer 212 Sfer@ @mead 919t ey aad oreat o |
G TeAME. 22 G KA SEnweire T3 @ wifn @@t s @t Raiefe #a2e o 7=
9IS T T @ IR BRH FI0, of@ T el HAfRAOw 2 |

(o) o Sreatva Gl @ Srfilgs it geter sifaai2l feta sty iaswste s1=5i% (Phylogenetic)
Bl (5B T 2 | TFO E TeAW SEIREA (Sfed Trele u wrg [ae SRt v w7 |
st T4 @2 oM ToEIfPre A O (STl J0oid Rhynia (F Sl St Zoraist #fai2)
Tfien e 0 0 | 0T S AT SERE I& Cooksonia 914 27781 FRyfae gat (2t wnifige
o | O Gl Cooksonia 7 @« el *11RHE, 92 @3 =[120e AER @IS | IO
15 (wrelf™9 391 (Lower Devonian) (2 5% 26 SIRE® 20T @4 Renalia @A sbeall
A *(1ACe &S | SPTfa € ZREael fFeita oNifr (@queas i *=ite @9Ea ol ST 2Ry
F(A Renalia T&1 O TERY Twigel | Sl F1 I Sois eey 2@icfen [Rupd wge wow =nfiws
AN oA 2o T4 |

7.5 GRATOIHIZed wetafeF wwg (Economic importance of Pteridophyes)

DI (AT GRCPRE (A Tyge g 7 AGE OF f[Hen A 59k S |
GRTeIwiEe a9, R a4, €34 @R 6 AT o) 26fers =g | fen sigtafes
@ 57l |

FBCHTAIGINT (Lycopodium) € I 8 (I (SIS SILACo I9Ze T | G, TS0
NN, J0F T AN GR @I @7 IR 2T | Lycopodium 3 (@ 7Z G433
SRS TOfHTS FICE Ao | @3 SR Lycopodium (& Tfgrete vFafe Fica wfefze w1 27|
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9l @ 9 AR IS A2 F1 27 | 9T T 2T AFeFIHE Lycopodium (@R 2
#bfere IR |

CTRfera@ (Selaginella) (GR& Aewd (F0q 2bf6TO | S. pilifera 93% S. lepidophylla 2Sifow
s &I “emifEa SR (resurrection plant) Fcst e w4l 271

SRR (Isoetes) #RATEe Sie Fle (F%) TP @ SE) To1e 20T AM=Cel I T4
| IPIOOI (Equisetum) &7 [T 2@l FI0o0 SIPRIRAG S it 920 =7 | Sl
FIHIE (German Pharmacopocia) @@ ST @9l € & ARG &= E. arvense
(s fwife ‘Herba Equiseti’ (@fiesifel aq2a 410 Srad S0z | @3 S Sfemw [Kg i)
@al eaigs Pifersl’ (Silica) #Ne AR A6 (@11 ONCE | GRSl SNty SGIRRIN, S,
WRAfer] @R BRE Se @R FOEG “wief|

57 (Pteris), 373’\‘39/?57?97 (Dryopteris), 07?7?"/2?7%37 (Ceratopteris), SEfIern (Marsilea)
aefs Sfgma Sl 51, 9zefers o[ siwa @ Iaa AMACs 92w 27 | Marsilea FFF @l
ToMI FCA | M. drummondie-3 (ST NS HAARFS (Sporocarp) (7% 2i@fore 729 T4
23| Marsilea 3 2l P =i RO ARG | Marsilea (ACF ‘Marsiline” #el T TR &
47 P! |

SICEnE (Azolla) 9F6! Tver il [ teAR R I9EE T4l 2

Y Sreited 9or$ (eiifde GRTewRs Tfentadia e $fgnd Tl (Coal) ToRiTS wiceiarzd
F(E T IS Gl el Al |

[ W—Z
1. g SRe T

(&) o o st (o7 Az NT FAZF#FTe! (Lycopsida) Sigtwa
SHIFIF (Microphyll) #ieid 3f® 23|

(A) AeTF FIfEOT Tewma Mos A W FCA |

(o) ToUeT™ 2/FCER AT (ACF SEA) AR 261 @

() T orgd 2 F0a |

(®) Equisetum 99 @TE&W@

cnfee afee g tofi =31

7.6 A

e KA [aSTea @61 wzrgs)el 1oa1 | G @ e Sfgma s @bl oifisfre 271 @3
O AL Ql7l SRS | (GFeTferneen (Selaginella) 92 SRR 230 FC3 | 3y Tereifazi rare
g SR SPICRYEP el (7= AT | 5 O 2 e sloe I S 27 | e @3l Sege Jg
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G AL PO G 9T TS FIEre Wi fe TR 8 991 woddGl Siem e A g
T | (PTG G2 T 76 TR (R[S il it wifsas Feae GRTeRARER Sret Sisje Sfem
SR S AR (I TNIEF (AT #AE |

Feferorn Sfgma Terlfe F wrol Bfen (e @k [Feita zracg ©f fw [Reedior v 7o
CAIRE R | G (e FCAF R 8 I G TGl I AFIR] (AF TEq© FfGror
Tferm@ e 2t | (RIE (A0 Tesifests ©g Rt BI6, (2oli, Shwfgs, e, sOi¥, (2, @
59 2w asafer Sraataiay | ATTRRG! (AT Ffarer Sfemm 7R e «sw aRe =l
P ST STeeg ST 2R TEIasyie 6 03 @6 asfere s Snfbranfacas (Archegoniate)
(AT TG SITGAR #[T2 ACFIRH! 8 TGO S % 200 | S T @ 2 97 0w
Anthocerotales I5(g& TR (AF FfESR Sfgmwa 7% 2R |

Feferor Sfema Sesifen »& =i Sfgn (2t f[fen wifarSin caidia Sesife [fer srea s
1T AR A e BT O FAEE erzelraiay | @3 O SR S (@96 @l Brosm e o
Tt 7o SR @ it teft | wnifr Sfer (At [few dim wisfarem Sferm Sesife
fRagaars sivf Ghfere afeef 2 e, sPrgfa, seaesl, 716 ¢ gRTa | el o
I O IS0 GFACY sy afgmy st @779

BTN e AR S ZeR 2R @9aa Sfema oo TorE @t gy dimen
AT T IR GF AR GRE ¢ wrlirew it Zerer AR Sfema W Radaare T=5F g7
TS A AR | A G2 T ARSIy widie weferem Sfema 2w A1 51l (i (@9Head
T3, SREE S 9o IR 93 Sred AR ResRe 1 787 |

7.7 2P

() SRRl Al @B FICF A0 2

(i) CEOIACT=IE @ @I T 1w Fe

(iii) SN #ifFe ABCRIARTCII (Pl 9lTel PRl (7l TR 2

(iv) SPES! (AF Freita Aeaifzer s [Rass afsirg ¢fa a5 |

7.8 TeEl

Ted 8
(i) CGRTCRAZER 04 SEF it 12 A0a (99, Ty TM—adfo MBI =g w196
G | @31 fon SHICaa 27 | MAFC=IT s{<fomicd few 10w 07 |F Eolie==ig
Fiferora Sfen sige 0 | GBmol 72 Fom Wi @<k 73 fon Sfen s agfors o o
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ST IO! ql RO |
(i) RITITNCIT (FCG (@ITANCT G2 Gh ([ T 27 |
(iii) PICFAI0R S¥eE AzFoior sr@efe CrfEtasire SPeay ehfel (il TF |
(iv) SIe=T 7.2 (W4 |

7.9 FLCAT ePIFat
FCFC? Ted e ¢
(F) Anthoceros TSR Efgnts wifarer Sfema TERy [07F1 A0 M T IR F 2
(¥) BI6 21w oF0Ea adie affesim gl J Jie
(o) e FieF AcE 2 ATl GforE FTee ©lel F1 AW 2
(@) Tae wfaror Sfem J2esitan Sesife Freita 20E A0 Mo T4 22
() e SeqiwR LTSl (@l ?

7.10 TEF
S - 1

&)—() (D)—(v) (D—()
ST — 2

(F) g (X)) Toigfm Al T (o) ALCOTG (F) ASAR (8) IGIFael
T e
(F)  Anthoceros TSR Tfgnts wifaror S M8y 07 RO 7 F9F 20707
@ Sfem wffie I e Tae wrean IR SoifEfS SrErTAlel | FIFEE N FE @2
@Y SIEFHa Tl ARS 02 I @oF 2T SR FCF OIZCE @lal =1 Teolfs @ #Ata
e (@9 et Aa AT A | Geita 78 wiel ARG @qaea 7 @@im e
TR FAR HAfS 27 A AZ(EE AZCATIR! Grely wiifr Tiefereiy Sfernd (@9t s @
=% W&t e Aedl @Ce A |
() BI T A AAACHEG! (Thallasiophyta) TN GFRCT SFH ANUS SR (ATH
TG Bfetd 9% 22| 2 2R Adie Aforin Rawefsr 25— (F) 7@ seice 2
@l oI Ty fsfese et | (1) @2 Wud SISl Sfgn opie SRER few | (91)
ATTEIICH HTee, T® 2R FTOICF (% 2 I3k b SFT AF FoTer Tfegn Trie o3
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T, (q) TG FoTe 2/ A AR o) T, 3, #A10l, A2 oF 2wpiive 7o 27 |
(o) faaifef& (@@ S0 (@ (@ Srow AFE TN A0 | @3 SEoRZIWE GFF0 AT
(2] WIS ZCS AR | Freeia Bearws gore et i a7 TH ¢ 77 Hremw | T
O =ite @gZa ¥R I8 Hrents sifeld Stet $=i% (Phylloid) ACF |

(])  Pteropsida (olB1a Fifaror Tfew 3z +i@ ¢ TH1 Ataq Teolfers spnrfa, Trosisdd @
(e @3 Glfere afeialr Sariey Sl dgd I | SPiad T 2idhi gld Rabge
T G T 4G SrwCel AT 78 Gk S SRSt 4F =i weirsfte 73 | AnEdt &
#Iee GO ATl 8 WY FCA SRHe 8 TI9 ot Ao 27|

(e) ToraN Srga ARSI FEwEms | @3 ©re Ffaror Sfer@ A 7 w=h (Idiee
@9 Tferma SIEa, TIG S0od e (e It 2CZ (T A=A "8 90 2New 17 | @2
TOEA ARG s ek SR @9E St gieay 10w Atent w | AR @B sred
TN GIRE ¢ wrlitge Wi gerer S8l Sferm [0 o= Biotad (58 T4l 23 | oAk @
oelh PR fofes 2reae ¥ wwrg RASrafezitne LB |

@ 2 7.1 : Anthoceros Srel@ (9949 CACF Psilophyton GO S
ZeTe 2IfFAR Sferma Teolfs (Farea o Sad) |
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Marchantiales

/@r g e @\
afF P HI 'ﬁ ﬁ g Anthoceros

(ﬁf)
% 7 Trem Sfem

E __,.—-—-""-' ﬁ' 'g 'IE(' Marchantiales
‘“@(ﬁﬁ m ey Anthoceros

fo@ 72 7.2 ¥, ¥ 2 Marchantiales, Anthoceros ‘¢ Fifareln Sfgwm (F) Fdat
8 AR () iR [Rfew wim s e

@ = 7.3 8 Rhynia T ot widfeom Sfewm e sz |
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@ T 7.4 2 BT Toqm Spica Sfenorez [Raetas A6l & il | 5. e,
%, IR, 9. WY& (20, 9. MIFE (FI0e), . THFA, 5. TG4 |
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3

T

®

s T @ wda e
S{Peft AR SRR |

-9 § (NTHITHT TR @

AR AL |

3 AP TG T
YA SRR (T

Lycopsida

2 qreel S e

5,7 ¢ fretR swigel ¢

SR wAtIAl SR
g 2 e 23 @
Sphenopsida.
A 3 WYRE T e
(I Tesife
B3 CATHCIT  sAPatofifal

#*YF |

d ¢ (RPN AR (PR
R |

- ¢ T ATa ST RE e
TGIFO! @ (TP
AR A5 RAIARRE

(T3« Pterophyte. -

a2 7.5 ¢ femmnItTg ol Tdasitas Tesife|
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9. T oM St 28 #itas Sesife

5@ T 7.6 ¢ T4, ST 2@ @ SCwT TesAfe|



aF% -8 0 femrar=lcta aWe @ @fafsy (Characteristics of

Gymnosperms and their Classification)

1w

8.0 TTuly
8.1 &3ia=t

8.2 femtar=iicra tafgy
8.2.1 GATTITIROT A AT 7 8 (A=
8.2.2 TEHAMITT ¢ @& o A 8 T
8.3 femrareitsta cueif<ey
8.4 waies
8.5 FHAT epiaen
8.6 TeawE

8.0 Ty

43 G AN T e Renely T siare T —
o fEwTaAr=int 3 fafqeys
o fERICAFIN‘-«q (e

o CORITOIFIRER A5 A=t AT @ (TA)
o fERCAT™IR ¢ wAEGR Ty AT € TG

8.1 AT

AT T FTFCIT S Wit O (@ 9 (@ [t S¥ee | SE! Sitod @Faafre
Aefe (@ Sfersele A el ow | ao@ st @Fcifd St T SseoE at ioaie Sk Sl
FAoeAT A G Tfen | S| SFTS] G-« RN, B, AFIRS @ (GRITTRFRS A9 Gce
(AR | @F FCeTe AR A W7o Tefie fFATBIT (Cryptogams) | @8 IFF G 29!
FEIFG GFF-4 SN GG Al GRCEArIR (Gymnosperm) ToR F4re Sfen [awa #its 34|
G A AT A FCACKINA FT9E Signdl Ae 15 I | T SRS A1 weeifEfen o
5ol Sfgnerd 12t [eitsl ©lol 341 2R | fEear=Is A1 Te&—a T61 27 =l @R Jsraf
g AE—udie Aeafer oAy otam A7 TP R Qs | wsE [el spefeei A
BUIAG—AIHE T4 5ifoe 27 @R Aerefer T M AT A W TIZR A | oAk fersrar=int
%o YEAG! Sfegr A GRICED ¢ WG W] B SaE |




NSOU e CC-BT-04 215

300 f2% W fRGG™ (Theopharastus) €3 T (ATF ABFTS A = o=t cas
(Gymnosperma) & | ferstar==inf o Sfen areaidl Sfen el sifafvo—aa Wit “Tae e |
@3 (DI Tfegw oIS AB | goe 7 (Geological Era) SRIN GTvd SRSIA IU6ReT “Arifnereizs
(Palaeozoic) J4! (UATF | T (NATEIEF (Mesozoic) Jro! 21 aigiey e x| 7oz 77 owife
3 A3 SRefea #it @fita [ | I8N ool Qe et Sa) G AR QeRETheid I |
TFSRITORE G3R AN S (ATF ST I ORF 26 278 quvd KB | Seardd «ifFes ¢ 57
fEReT S2ete] TeAGIME A 2GS TR | G 2T FeTe | W, e, I[IAG ¢ @ EFe!
foxzfae| Sequoia sempevirens (California 91241 Coast red wood) FC2 &13! Sfgr—aia Two!
A 112m | S#FMS 7R (ACF FOou TN 200 Zamia pygmaea—aFHo! AZHT TR el
(TG 4-5 cm. 79| G AT (ACF E @R 2B A @AereT Sfew 2o Sequoiadendron
giganteum | TEAG! Sfewa TLafos vy ERES ST |

8.2 ﬁ?‘l’ﬁ‘l""ﬁ'ﬁl/? 3™¥ (Characteristics of Gymnosperms)

1.l o7 Enariiiz 2ore; Ted @ 7 gered Aifenirore € 8w i Si=eCs siewl a7 |
2. 2 e @oa, T I, Fle ¢ Ao Kow, @i, Fwe, Ie7dE_, azfe aEe sl
A |

3. kAgFel I | fUERm (Gnetales) 2% Gigtets il @ RIGATT TR Sg1ZS |
4. oIl ¥ TFCE, *FG (scale leaf) @ Afog (foliage leaf) |

o] TE €@ GFfeT, AlFTe 729495 (perianth) A AT TIF (36, st o)
QCF 1|

95 9KAY #[@ (microsporophyll) @3} Fi#®s F@9?@ (megasporophyll) &=t 915 |
@elaefs Ffae T @YATEER A (IW DA IFAIZEAT (strobilus) NI I |

(39 v2 2FIFF € I (heterosporous) |

SIS SR TG T A, TP 72 o w9t Ao |

10. SPRIEYeR] 2ET TCel 42 IFCNF oBid (gametophyte) Tfen (@, 9% ¢ Rifemiaa Tign
a1 A |

11. 7RSI Al SFlq e {2, Toa Sl FHies I, 754 |
12. THfemia Sfem «F A @S Fraia (archegonium) TSI |
13. Fifemiaa Sfgm =) (endosperm tissue) T @R ©f R WeaE e =7 @3

AT 2Ffed |
14, FEGAr=AIGE foamm At W1 A0 T e 27 9 @R Aol T TZw A |

9]

L »® =N o
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15. Sejers ST SiFfed 32 ARy ¢ Ffieeita 90b 3k 777 |

8.2.1 (BfATTITFRG-a7 Ao TSI A (Similarities of Gymnosperms

L.

wN

© N o v ok

with Pteridophytes)

g4iw SfEATMte (A9LE G &, TG ¢ ATOR Ko, SERIRg e GaR SPSiFion Giaber
TE |

Al Gl | Bt et wizte™ e K8 @R @FI-@ TR SgeifEe |
@A @A CFE (@ ARFOA-9) (o 2ol Fefeice al AFPTAS (circinate)
JFA-71g [ 27 (vernation) |

fomi Bfen Fu © ZAY 20 @R (@Y SRAC M43 AAfTFoe 20w AT

SO (Gnetum) rore fomdg Sfema B TSI |

6w arere weeR ﬂﬁ““gﬁﬁi Ty fISFIT feIetad (free nuclear division) @il F<aow 27 |
AZF (Cycas) @ ﬁ?l'(ﬁﬁ (Ginkgo) (S (GRTTIHIRE-9F Tl G T2 FICSETYS S Hbe |

TG GejEs O |

GRTeRE-9a7 AT EEEAr=Itsa (= (Dissimilarities of Gymnosperms with
Pteridophytes)

A

8.

Qe (GRTTIHRE ATCAYA] SF ECar=is 7w SPTsased |

GRTCFROR I o1 IO | fEaAriii-a 778 2« Jrem T |

Teraisl et 910w 03 | GRTSRARER (@il e Sesiiwe 23 =1 |

TEaEITsia 3718 (Mol Ja T | (58 (GRTSFRE-97 (Fg ¢Nel I 23 11
ﬁﬁmﬁ #19! W (pollen tube) ﬂ@ =7, Fe (RrowEs-9 ©f 3 |
eIl F-fomrad, @R TaR YTen )/Fe @R o JEgzel A Nermie
(nucellus) FTSI SRZ FF |

TSR iITsl Faiet At ST RIcT S TR SrgsifErs | T S SR AACHEE
o)l Sl 23 | e (BfaTereias-a ©f Toifge | oI Fuiat s Sig=ifes |

fErAriIc! o [Taees 7 l SIge S | (78 GRIeRFEs-9 @B+ Taees osiZe |

8.2.2 TEEI™IIN 9t TSAG! € G A LYAE-7 T Ag* (Similarities

Eal A

of Gymnosperms with Angiosperms)

Toy (a2 @ A PV Tror Sfem |
TTog % ¢ oo |

CTergfa IS |

e aife =7 |
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© N W

ST |

fomiaa Sfer Fu, gmae @ @9 WA TR ATgte 23|

AAtsNfeTR ToifEe |

T9< [Taaes aldl SIge G TATE o191 Teigfed 2w ((5am) i M2c@siizet (micropyle)

P

O

GG € WFAG A (AW (Dissimilarities of Gymnosperms with Angiosperms) :

10.

I1.
12.

TG e Tolw 2 I, [FE @HTelel eI T Trel |

FENG Fealer o € AFTe 2190 AE A | SIAGF (FG FoT GFf615 Al Tofem
T2 AT T 8 o5 T@ Al oiefs [ 20w S|

TEAG! Tfemwa G AT 7, T0e fTFF e S, @R FAgoitad o7 [s s |

=

woGIre f9s MR S SgW I |

TEAENTS FAYq Tefie SYe, TEne € TSHT [Rreis s 71 | (e eeIEs &1,
IS, TSNS ¢ ASHCT [reie A= |

fSBIN (Gnetum) 2% TEIGF SR il € @mﬁmwﬂﬁa@ﬁm BAAGITS
G TS |

FEAGITS RNNACAT IR 2RI efe] PR IR a7l e 2@ fTxea [Tawacm
BN T | QUG (FCG 2R6ITAC 77 s [fen e naw aSotag
TEYLT THF AT 2T |

fa6r 2ol rediGite siftes ojfemata uft A @I (AT @E, @ W@, 9
Tifert FSTarT @ gfb 7 fNEfgar At FieEge w@lg I 2AF | e waqGire »fFae
Rl SIS (@ g, (AR (IR, ISR A AT, 7jfemied wamia g 2
fTefgar ¢ «afo Tifsr fefeam asae |

GBI =G S (F0d Feial A Sy SoifFe; waGd Fea @il By A0 |
FEAG Wewad guiTe NAT=IEs w2[l GEHr=its @@= HieE ¢%a, 2|
UG Fa ’EII%M@ MRS (monosporic), NS (bisporic) €l cﬁ@mﬁas
(tetrasporic) 2 | (FRFE Fel ACF |

BAAGITS R 207 =Pl oifde 27 @3} ©f F2ES (3n), e Iede7 owia e
ST *PA| 90T 2 @R O YIART (n) 2FFeA |

FEGNCe BEF Tl ToifFe |

BUIETS TRCeG FOFNTeR 7 Reew o 71 78 IeAGITe O T[T 2T AT |
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8.3 femAreiiesta cuifefaeym

TERAr=ICTa Sey SIS @ SRe]d Gt Sfgng T6w | 2 (ARt g T ordl T3 |
SAE (I e w12l w4E SR Sfenes M @ifaRars stated | seRfies Tew ot
e i Fa1 2Rz W8 Spore, 1975-93 (=fdRey™ (red 261, FFe @Ol @R 6l
a2 2RI |
fief (K. R. Sporne) 1975-4 fen{iar=iisita foafb (xifes ow wz |

e 1 gFresfret (Cycadopsida)

35f : 1. GBfATer=IsHfem™ (Pteridospermales)
Fof : 2. @GERE™ (Bennettitales)

9 : 3. (ATHIEIRCERT (Pentoxylales)

3o © 4. ARPICSEA (Cycadales)

cxfet 11 Fcwas{fel (Coniferopsida)

39f : 1. FGIZ66EM (Cordaitales)
of @ 2. FCFEE™ (Coniferales)
3of : 3. IR (Taxales)

35 : 4. farancafe™ (Ginkgoales)

cifer III. ﬁ'(ﬁ]‘"iﬁ@‘ (Gnetopsida)

3of @ 1. feefem (Gnetales)

cxfaore sifafas ARy
cifet 1. RSreifre
1. Sfensfe oica @b, =ifkE, s@ef @ ¢ o)
2. F0eT TWIta [go sew | 5 2R (61 I, Manoxylic 23eq ga Fo3 T61 |
3. @97[@ef @9 A #F (cone) AT I 2R € F @9 “lta [rems |
4. 72 SIICT T2 SRS |
Tz : ARSI (Cycas)
it 11 FMreaePre
1. Sfenafe Siwica acel, Fle =1RME | sqefy 7=e, JorE A @S |
2. W@?TWWWW:W@@EWIWWWIW(PWHOWHC)I
3. @Y7@afeT @I (cone) A ¥F I FCA,3R (PN TS 8 FF (o aFfed |
4. 92 SUICG FFiceE [RE |

TwizAd : 2T (Pinus)
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cafet 1M feBieffret

1. Sfenafer st Ts@id 20 #tg @R S, SOl A I% G | =IfTe Aqeft 7@
gglod ¢ Sfey afers A |

2. P0G AW JRCE!, FIE ANART 8 TGerdl At Sapiea Aee | G
(ST O |

3. @Yr@afle Eioe «F 10w |
o595 IO |
Twizad : 6 (Gretum)

8.4 A

et qzmia! S N0 =il @3 wwge)f Z it I 90T | G TEAG! & 27|
e GO T 2 A R Aerafe] SHIGE ACF | oo Tfgw GRITIHIRE @R Ao @ aFE!
Tfgn SpRfere™IIta SRl Bt @3 g | oz o ifRfas @Y =il GRrewzs ¢
SPICGTATIR A A5/ IO |

8.5 AT eMliat

1. fEEr=ich aae @Rl Srmd |

2. Toar=ici e GRIeREEsR i F A ©f I6q) 26 |

3. ToeAr=iic st wdqE Sigmm J F el qre o Srare 9 |

4. I (K. R. Sporne) 1965 SR ferar==iicsta caifeifdaiy qefa e @3z ceifelars taf*igy
ST < |

ST TR Sfen (rSG) @7 i fo14 |

6. Fuow JfedG! S N 614 |

7. R (A e Sfew @i e

91

8.6 Teae

SO 8.2 (YA |
SIC5RT 8.2 (7 |
SIC5RT 8.2 (73 |
SO 8.3 (YA |
SIeCsRn 8.1 (7 |
SIeCsRn 8.1 (7 |
o 8.1 (YA |

N R Wb



GFF 9 O  ABFHA (Cycas), AR (Pinus), €32 WO (Gnetum), a3
GI9be&F (Life Cycle) @ ALE (IS5

gz
9.0 STl
9.1 e
9.2 ATFA (Cycas) 99 GIOF
9.2.1 =R
9.2.2 (A9%7 Sfen
9.2.3 femaa Sfema aom
9.2.4 g @AY¥A Tfgwa
9.2.5 @
9.2.6 ATHTR wef ¢IF
9.2.7 JNTHA 2MSIF GIorel SASTAGH
9.2.8 ARFITR wtafes vy
9.3 Al (Pinus) 99 G oFH
9.3.1 fagad
9.3.2 @9¥a Sfema Ao
9.3.3 femxm
9.3.4 g @AY¥A Tfgw-9 Twd
9.3.5 TN
9.3.6 ARNCR wdtifes wwy
9.4 BN (Gnetum) 93 G o
9.4.1 =@
9.4.2 @Y%A Sfgmwa a1ow
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9.4.3 fomixa Sfgmna o=
9.4.4 WY (A9¥A Tfgmwa Aow
9.4.5 T

9.5 i

9.6 FLCHT ePen

9.7 TeFE

9.0 T

% SR A1 I A ARFCCIPTER ST@afs ARSI (Cycas), FNTRAAPTER S@sfs oAz
(Pinus) €3R FCoo{PTeR S99 B (Greum) 93 G- 5 widlie SItHa IZAFHS, Sr@ofod, T
8 TN TS SIS @i 311e FA09 AR | 92T Govd SILiafes SomifEe! THHs are
AR |

9.1 &BIa

G2 T~ FEArAN-97 Tr@efe foal @fa ATE T9F GiHce AR | Snizaewzil foait
9N (J0R (AN 2R A SR oG @ifdn e gi=el F=re (e |

9.2 Cycas 99 GITOF : ARHTSEA (Cycadales)

ABFICTHT A0 OB S (extinct) G GRS Tfeh (extant) IS | @2 Sfer (oDt =iz
GRS (Upper Triassic) J0ol 8% 203 514 (IEATSHTRS (Middle Mesozoic) 0ot Safed i &
(*Nfeea gRi=E (Jurrasic) € @GR (Cretaceous) Jrol ARTE F( TIPS HF A &l
T TG Y B0 (A0 | T 2 F0of g 115 a1 @2k 2l 1007 21wifS | @2 919 (Genera) @fow@
&Y ﬂW—%{W—Dioon, CTRIGTSHINR-Ceratozamia, SNfa-Zamia, @@W—Chigua 8
WWW—Microcycas, ARSI (ST - Western Hemisphere-9 ﬁ“\-}@; W—Cycas,
YItFIEH3-Macrozamia, WWW—Lepidozamia, ﬁWW-Encephalartos, SGICIR-
Stangeria, €3} JSTHfFN-Bowenia, 2% (NATE-Eastern Hemisphere-q {gw |

T RN qura [T w1 g I8 @71 W Snewfae, wiwe e, SeEh @
OIS 72 7 @RI e TR | SN 27! #1272 (Cycas) 1446 oz Rewifze e
AN




222 NSOU e CC-BT-04

& (Cycas)
(Systematic Position)
3ol ¢ ABPICC (Cycadales)
@G ¢ ARFITSH (Cycadaceae)
a9 g FFHT (Cycas)
9.2.1 @M=

20f6 i 72 2T aeifs 7jfeSa 7a sfieq I SFEAE Cycas @3 5RMG 2@ifs s |
TeR-sfdiweeT ¢ vl 2 geifouf e |

1. Cycas beddomei Dyer. —  7/& AT @ SIfewgg FCI! (&l (Cuddapah Distric) |
2. C. pectinata Griff. — e, i, s, (AR oe) ¢ St ﬁWI
3. C. circinalis Linn. — ﬁm, FHAT ARSI B2 € RoTH! WﬁWI
4. C. rumphii Migq. — O 8 R disg |

Y] Qafet (NI aafowfs AN AN 27— ey e |
5. *C. revoluta Thunb. — o @ Sioite T |
6. *C. siamensis Miq. — 3t e e

FSITeACY @3 A 7 AN ISRENFIS! (ornamental) g FCol (7l T |

9.2.2 (3949 Tfgn (Sporophyte)
1. 3Z7F(S ¢ 727 @ Fu FI I, SCETR0!
2N = <l W-‘@TC‘I/?I (tree fern) 99 ATl (MATO |

B A “oAIN-1fe e 23 | Tfew vz e, e @
o Tee (59 : 9.2.1a) |

(a) e (stem) : TG ZoT FCHF T, (T Afoe
& AR B, * IR @R Fe I AT
7l wiRire A | *NARER Frea wee
I R o sigef Raw ae (e -
9.2.1a)|

(b) #rst (leaf) : “loIafel 13 AFIII—IWIN Ace(a

*F 2q (scale leaves) UR JRUIFIT A& #5e] Pa 23 9.2.1a ¢ Wﬁ Tfem |
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(c)

(91919 T 39519 (foliage leaves) | 7 “qafer FoeT wErSITs AP [Us At | A
“Aqufer #FFe (19l 2@ (pinnately compound leaves) *I&, ALHI | siqafe Ze1 8 5efae,
TES, G W@ TR, @ T A SRR @21 wief-a7 Tiw weifaee sigafea
TPA—Ag [ Pefere (circinate ptyxis) (6@ : 9.2.1b) |

& (root) : FMEH FCIRE 2w Y& IS | OC @bl FERIT | ARFTOPIE Fodfe
A o] T 27 A [l wrolsl SfeFqfe (negatively geotropic) igfie Mo Tita T
T G SRR B- 2l 938 0 | M3 Toita Bed ST G e -2k el
e el 4i=el A @I 20T Al coral G W TWRATS G5 3R (FIABTCC & (coralloid
root) <G Sfefze 27| Y MA@ @AGEE (lenticel) T | @2 JFalem N0y
4J1<3ﬁ:|??~11 € GIENe F& RS Sl (Anabaena cycadacearum) 2t3% ¥ (5q :
9.2.1¢c) 1

@ 72 9.2.1b 3 FofoTe T “fafwr | @ T 9.2.1¢ ¢ (FRFTES I |

2. 5@« (Internal structure) (5@ : 9.2.2a) ¢
(a) e : IOLT FFRWM fTTH07 XS] TEN (AT, G, Fo FLo7, 6l ¢ g el |

(i) GF : GHAIE A2ES VA 99 A GO 6 271 @F w9 [/ o
I 7RI 9100 | (FRlE AR A [0 g& | (N 3o T coifael sifde
27|
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@ 712 9.2.2a ¢ FBHF TG ABRWS G |

(i) o9 : e #Ifafd e sifde <0631 | wiree 2pitaezs (@ 7=l 5ifde s 9 |
3 S 2fRd ISPt siof o1ga (i T | FHCIF [0 MOTR “iaifeadt (girdling
leaf trace) AT @6 &R (B9 : 9.2.2b)

L L

@ 712 9.2.2b 2 FZHEER SNrelr afei |

(iii) P8 : I TS e FHf Fe1 23 | @3 S0 Snged e At fere i
Bl 9f5e | T AT AIS, AR @R [F | T dGF, (@FH S[FS,
e Teg qow @R ©itF g e Aaferafsr @t e wwize | wa Fofe
AEFICATRTE 2FTe (siphonostelic type) I TERGET (eustele) | TfeTl JfSeR
o@sfe TS (fascicular) Wi AT FNfFAN FoZ | TeeT e i
FOCR AR s v g 271 @2 Ffas e e ol s @3k
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(SOFA At (oMol SRR Fo1x Beoiw 0 | @3 A osfe] WO 0o GBI [
GIZCE 8 CHFICE 670 D 2 | T SCAPSTA (T I TeoAw 27 T (ATE
GFCFAT (concentric) M AT V[@ T
OGREA Al 2RbE 47 T8 991 TeeEe (&Fie FiFT 8 @ @il
- ACE |
Tfer— AT TGS FI 2ITITRIE (I B 95 Tewike (medullary rays)
TE |

(b) 3 : AT YT LFRW [HEIS Sexiafe] Afkeireo—(ba @ 9.2.3a)

@ = 9.2.3a 3 T FEIRT e AT |

(i) TGP : @3 TARME AETHR @R AR e = (20 e Fafe 27
(i) FCOH : T2 TARMB AN (I 71 A5 | @2 SR WShiers sz K= |

(iil) STEEF A ATSICIANF : FOIF TOHe FI—IF (17 w1 [RFB—Toivi wriw =igfs
@ FICARI G TSI |

(iv) *fav® U AT ARTT : TVEHA (TOET GF (I FARMS 2AfTvg 6w |

(v) B : aifee afest aa e wifer afesef wm, wlRe™ @Is, G5
(tetrach), KIS SLACH el TEI | Al4iFere AT e (oMl Jfan TG |

(FRETC 6 FeiiF o1 «F Irel 78 @3 (F(g FHER 60 ¢F A GFifes wa R[S 7%
C*RIER ST (algal zone) (T4l X | €2 BKC¥ NS W& C*KE Nostoc €% Anabaena
cycadacearum ACE | ALFTS (Tl 2[% =5 A =gz 1 (B9 : 9.2.3b) |
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AEFITAT (PRI (o1 2FCH=A |

3b 2

R 9.2,

@

siesiefer ol Tw (59 : 9.2.4a) |

fe1fR®

fors

(c) /qF : ASHCTT “[AFA AZHRM

FEHTHAT AT 2ZoA |

o
o

@ 712 9.2.4a

9 |

ACITHIE (T Bl

b

| Torgss wififozg |

e wRfFe @ Al 12 w7 [+ (Fraaeies @

@ TH ¢ fFgs I
TSI

w9 Fwfeers 1995 (Sunken Stomata)
(i) T¥FS A YIrACIRE : TR

e 4 @il

@

9 |

Kkl
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(iii) CTeAfre : Ton s Teu e T ¢ fEgrea T4<s! Seece s | Soltea
e Mot (palisade) ANTA=FIEs @ NI MCE & (spongy) “IICI=F2
SRIF | 43 AT @FICAZT 2 |

(iv) Froaferem gl @ *ifeTeTe @ “ia{er siiEmiRsia Se] Bt GCHa 05 ANSATSICT
o7, Sac TS @ q62w GRS« (transfusion) &1l TG | FBIS 31 2R
IR A IS |

(v) e Aifee @ siacea ToiEE @FHwg T afes T899 | FEeRT (FRYE
SIEe AR SIS | SREN G (mesarch) 2Ffed @R Twered s oR@fys,
RTINS Wi SR 04 | AT S SerEale 1w Give e
A%y 2 A |

(a) 9T =& B |

(b) %o FEHwTTE 9 |
(c) e ABRFES CHawiRal QR |
(d) fisfess siqama THffs areimeag 27 FN0e AR I |

g feifis

@ 92 9.2.4b 2 T WFEE A=A |
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(e) *NE =i |
() TEfRres el TSI |
(g) gz e Sfgrnez fehise wiferm 9% 23, weprased awa FIS (water

reservoir) | MEFITAT ATICIR [ TIRFOR AFRM IDRAF & AIAMR iferl
I (2l AR (6@ : 9.2.4b, 9.2.4¢) |

«foreifss
ehee a3
T
a0 D éﬁi W
soegugty
AR

o 712 9.2.4¢

oo

MR BT AR WRE e () |
3. &« (Reproduction)

oo

(a) SBG T 3 (RYXE CiEwra wpre e Sitwed Tr Tgw SrEiie Y q1 JARET
(bulbil) @& I =G |

(b) (T T ¢ MIFT ST (dioecious) T G 7J8&e G2 FGe SBrefer fom fom
Sfegntntz Teof 73| ooolafer @l | 992l 2@9?@ (microsporophyll) @R Fioes
B0 A1 SIS A | 99 2lafeT Gatg ST Alters ATF G- *1F 1 (19l (cone)
o I A ?i‘{@‘lm@?[ 6Tl 22 (male cone or strobilus) | "@N‘l slqafe] e
AT AT, @l 9107 FCF | FCE ARACT (@FC FoAquedt oifFs =27 |

(i) A9 2/aNES (Male cone or strobilus) : NELTRET| IV, T, (TN
Jl fGRFIE, e AR 40-50 cm. 2R€ 2 ACF | @b FreF e T e
AT Iad A ST AR SR FCF | ACAYATIGT GF0 I (R
SF O A T SR SFYPE AR AAfeere «ACF | AL @9
511951, PR (wedge shaped) @ S99 | @7 7= fofe wieifs qeyl @2k Toitaa o115
wieeifs T | @3 T SRTHAF ToITH SHICAFIROPT (apophysis) T [ge 7= it
TEAN | 2CAY STaT VT 7F SPRY GFFIN FCIGTA EREASIE SZ T
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G (sorus) 5 0 | 2o G 2-6 @IZA TG AF | 2R @FRlea
Teolfe BTTHRMEED aFfod | 2k @ zaiel @ier e fifEs AatF | 2 aezet
GF! 43 (@6 JE, &5 AW (Y | TR, 2T 46! TR g @R

AT (SOEF B HICAGN (tapetum) Al (AINE B 919 0 | @ W02 A
(R4 S (sporogenous tissue) | (FYXFS Tl ATTOIPIC  ACATGCF
(microspore mother cell) @ #/fFe® 27 @R 2fslo RISISAE) iMoo &t 4%
PTG (n) 9<CA9 (microspores) Il A9 7B T | &fo 7 @ITATE =PI
Y AT | A0S oJcagza wioet g [l =1 @k sfeadefer qiEca fafe =3
(fo@ : 9.2.5a-c) |

@ 7 9.2.5 3 a. MFAEF HRCAYATG; b. FYHYEG; ¢ G|
(i1) '@'@‘1 ﬂm@ﬁ : (Ovulate or female cone or strobilus) : (megasporophyll) (5@ : 9.2.6a-¢)

@ 7R 9.2.6 2 a. FMFAEF FA@ge@; b. MR [feT awifen e,

(i) C. revoluta; (ii) C. pectinata; (iii) C. circinalis; (iv) C. rumphii; (v) C. beddomei.
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FFRCAT A AGSHT T RO (ICNIFR @iet (cone) NI IR 1 | FITST TrS[To! AAAPIC
B9 -@st weyeia Ffers 20 | T &1 15-20 cm. #E% 203 263 | 266 Fiagsiq »reia
TSl (rATs, {5 AR, @IN Bl SIvRlre | Serell oRFeTeit ISt | @3 IH SR SFied
fafen erwifors fifen aaem@ | 2ff Firaesita Mo JrIT W SREAF FAH 1-5 (el &7 A
FE [ A | wsifaere sREE foms sE 0| e fms sieeel @k @ A
oIS |

afel &5 TRYA (orthotropous) T &AW 6cm | @fof sifdes o o1 EQl TFe v
(integument) A1 SIS ACF | 97 (TOF FECATS e (nucellus) TSI | FECHAITS Fell Al
nucellus fEFFAFHT oA ot | e foalt Ba [ee—(i) 3z TC, Zel-sarcotesta;
(i) W4E 30 AW WA sclerotesta @R (iii) Or¥Eg AT ZeT B endotesta | [eeEacRs
FECARE FAS AR T SO I AF, (FITG SR I Tz 2ol | feqFaca w4
TRIRE FEACATT T THore 20 G 5T SR Al SiRE I Trel Wigfe aow I AT
OIS 5% (nucellar beak) AceT (@ : 9.2.7) 1

foq w18 9.2.7 2 T owca eTHCoRM |

a3 bR e G ATED Teow = AT SN ATED (pollen chamber) JCT | AFGNCIITAT 2T
AT A 27 | MEEAN Tl SEACHAIRE IR 6 FICA9 9P (megaspore mother cell)
AP et weet 519 212TTT &9 (megaspore) T2 I 142 BIRMH FIHIT W4 (96
WG 45! Feae) AGw A, Sy foa 78 207 T | JoaR AR Ffemiad Sfen iz

(monosporic) |
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9.2.3 femiya Tfema oow (Structure of Gametophyte)

A) 7femeR Tfew (Male gametophyte) ¢ 7R92 s<femiad Sfemwa @™ @IFI 279
CANITFIT IR TCB! FCF SNE T91 | Af2a @< G2 (exine) G Foota w729l T612
(intine) | SKCIATTAR T2 9J<HY TFH© 2 | 70797 e igamit [eow 2w 22w @b (@ITh
(R (T (prothallial cell) 3% ICT! 741 Al ARG > (Antheridial cell)
sloe CF | SpRCRRIGRE @R sEen [Keifte 2w et @ e @ @I g
(T (generative cell) 93k G 0T W7 (FT (tube cell) T I | €3 ol (TR
SRR 2T 29I T @R 9J<CAY AT (AT e 23 =R A 2w fomeas
e BB 27 | 94t sj<eaq el fTaaag (At Moo Mehiete St AitF | @
@2 FIhitas SR (olteT @9afer site I 2t I | @It Jifet (@Id el Ifa 906 €

@5 T =NAITe 2719 el tofF 278 @7k 719t eI Feriea et 70 | S2RUCS S
@Il Rew 20 3% JTIT (stalk cell) @ @6 @ZCFT (body cell) T 701 | I8 (@D
g, oz @Rl foe 2w 4t 328 92 Ftee q& ST 0w I | (FZR0ET AATA
JIIFIR 3561 ST Twizae) | 2T [Freifereszy @@ 180-210um (53 : 9.2.8a-c) #1¥® w7l
31 20z (59 : 9.2.9a-d) |

@ 712 9.2.9 a-d ¢ FZHEETT AT 2ACE 7N |
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(B) Hifemya Sfew (Female gametophyte) @ '@NT-’? Fiferiwa Tferra adew @F @R @
SCATNESF (monosporic) | FFGTRRG 0T @R w9 @l e A | e sy eFE
(free nuclear) ReEw B[l T2 WYF WEFAP B I | T (FIEA (&FH SJIFA (2] AR 8
feigamel «ffim s R A | s i 7 s @ abie «iffe @ e fim
At Ol (A T T B @R (17 7R® FICF (oo (I e 7jef 20q AR | e A
55 FemTa @3 FeCS 570 11 (endospern) I6T T €% © FIFTIAT (n) AFFOT | G2 FHFT
TR (I (7l A | FeHaEa i (iRl (I s @33 @aiteE 2-4 il Tesi 23 | [ivd
e el AT ¥R BT 25 R AT |

TaatEa s wfEe Pieta Fal (@IF 208 Jaia (19 (archegonial initial) @ WfeZe 27 |
AT @3 AT w9y et 2w @t 2wfEs At @ (neck initial) @R G F@ @
(central cell) 919« 3 | Neck initial (3 96 &1 T (neck cell) @} @@ (@l [Feifee 2
36 (FRT SRR FOFTA (ventral canal nucleus) @33 %m&ﬁ%@swr (egg nucleus) S1ge A |
U Y (I (1T 251 ATE 01 | #ifFere Fraie 126 S| (@i, @6 SR i fefmam gk
@6 fT719 WS @t 0S| Cycas @ FiuiAice 3t A @1 SgeifFs | Fracea wies w&w
Fifer S 78 2o T | e, Rl Fya A4 (archegonial chamber) S<ZI« F(J
(fo@ : 9.2.10a-g) |

o

@ 712 9.2.10 a-g 3 FZF T Ffewacaa [foq i |
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= (Fertilization) 3 ~@9taqefl I o[z T9wa UFF @ 2@ Fa | 2Rl
FOTARS e 8 B R T s Seid 27 @R SeeiTe) 78 20 A | T T
& e wigels N 1 202 TR 2 ATE @R G s @ TR Fie
3 | Wracsa et ferre el (zygote) 12l TIT (oospore) €3 Teoife =31

9.2.4 (F944 Tfema o (Development of new sporophyte)

@3 2AfFi Ty 9% AU ¢

1.

R I3 Seliefft @l A0l 200 ACF G WEFFT o[k Mo Reetas e
oPRY SR Seow FCH, A ARCHIAGTNR W&y REFGSE [Raw A0E 32 (T 901
2R i IR =W AR T NefFmmiel ofife e s ) asaaEs e
Camcera faces WG TFeT e e |

fo7s e e @I o (AT Tl 910w 27 e GF WfF-=el (proembryo) JE 2T |

TER[CER W (ATF (I 2iblF 5ifde 2re w3 T 93 T Toitaa facs s 23 | =
e Tofemmi (SRS SIPIC Fu, AR ST 98 T ARCGIASTRFE | fefemem
G2 IR¥| (AT TR TeATE W |

Tl SHATR (IR 47 WO FTH ZT Tl (suspensor) NE T € FefeTe wieH

7S T |

AT TSI 12 I8 Feei@iz (cotyledons) e 3% 23 |

Efs el SIKel (o FCH IPTFAR AL (A AR AR A |

=l fCHa N0 A A I 200 A0E 938 Foprz fxin @l e sifers 27|
AR AT e TN, e 9| Tl e qeeld @ ARE S, AR WP FE

=R e KB 117 20y 70 | e Mhee #te e sl e afnm gt 2w agd
@9xE Sfew 78 w3 (b@ @ 9.2.11a-d) |
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ol
Exl (d)
& M Avera =LA
- : c
fae g9

@ = 9.2.11 a-d ¢ T Tga @YF @ SAfFerS e |

9.2.5 Eej&a (Life cycle)
AZFAT GRA-50F FOF CATET (2n) (@94 € ZIATHT (n) O Td Geapl (R O
(fom : 9.2.12) |

AEHA -2 Tfign |09 7faNE AT LNGREal
e < (2n) (2n) (2n) (2n)
(2n) -2 Tfen —— Fa9+ig (2n) Feaqzet
(2n) %% (2n)
@@l (2n) FIe9 MPCHT <=9 Mg
(2n) (2n)
cE
I I
IZCAG (2n) A9 (n) 9 (n)

< fSHY (n) «—— BN (n) «—— R (n)

ST (n) «—— <o (n)
g 7 9.2.12 ¢ FEFHF GRS |
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9.2.6 MZFCF T AW
MERTT G bi FfeTRe el (I8 @l 7 ¢

e T A R o

,_
e

9.2.7

6.
7.

PO AGCET S0V |

TSl #FeT (191, I ARG Fefers |

F9 +It@ IOl |

IS STFAIC AT Teaw! € Fo |

Aol @ ATTAHA TR GPIF SIPFeR AMGe |

FFRT SR 2] | Foafe] el @3 ARy I8 |

@I @A 2SI (C. revoluta) A 27 SFRS SCAFG! 776 2IoIF Aol |
HTITZ (AT 919 FCA |

Yl DR FICETETS |

et Sfem Fai 6w |

AT Ao G SSTACH

AMOR ATPefe1 =&, 4, 3ige |

S G (f23) * @ OHwcer S |
TH ¢ I 9aa worstd (5! wiHwacsa Goif3fe |
fIfeers sfasm 7F g 6 |

LINIEE RS e

AT @ (N GEFese T8 ToifFfs |

-~

RS HTeTes)d wifer |

9.2.8 FAZHTT GdtafeT TG

1. SIME 2RGTS ARRTHT 21! TI2© 27 | 2. AR FH [Ko%1 @ T Tferee Amhce! 9219
FE| 3. SR N IR ST e € T (ATF el M IF 2 (oA AGS
FCE | 4. TARNT FSHTE A (AT 79l (ofF I 28 T “indum podi” T 7w @k &=
@ QMRACo] 2R 1 27 | 5. MBACAF Il 2&fS A9 KISl (7 | 6. SR CoAFTHAG I
ATTTICT O] GTG! P iece] =77 BT Tazme & A pred (AMeR G@lol & 6 |
7.73F fareifaresig S #ieid a1 7 3 (blood vomit) (14 FCA | 8. TR FIwRF 709l
(pollen grains) SIS ¥ (narcotic) RTACA Wl 41 2|
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9.3 9IS G : FECFCAET (Coniferales)

&G Ser@ ey FcTCaer 9o Sfgnal 74T wresid Z ST F03 90 | @2 Ao
Tefe NIEGIRUEN Gifte Tfgr a6 | ST (Carboniferous) € AN (Permian) Jeal
Twd T gt guol Rgfen s[iors st afbrafes @3k a8 rom Jimie Hazfie smey
TS T | 24T FSHNTSe 20 Ui W191F [GS | SReACd R ¢ Masae! S%ere @7l
TeizeeT IS A |

TEANA @2 051 75 (ol STz—oF W04y ARTAR (Pinaceae) €61 (allq | €2 ¢alita 107 a1l @2
slsfeT TANTT WIfPT (Abies), TR (Cathaya), GIF (Cedrus), [FBRATEAT (Keteleeria),
FEI (Larix), *02FREYN (Picea), PNZ3 (Pinus), ISTSEMEFH (Pseudolarix), HeTeyan
(Pseudotsuga) R A (Tsuga) JEN, T N A2 (Pinus) 99 07 w1 SACADN F99 |

Efereiite g« (Systematic Position) :

atef — /297 (Pinus)

(NG (Family) — =34 (Pinaceae)

35 (Order) — =FCAR™ (Coniferales)
e (Class) — S@cra=ifTel (Coniferopsida)
7 (Division) — JWCHCAFIZG! (Coniferophyta)

9.3.1 fa®Ige (Distribution)

2 100 2iwiforz 21z TfoRTo™e (temperate) 1266 200 Tl 9N (sub-alpine) S fF
R 5 | AR GUa T&F (MA@ (7l T | SIgrv Aoy Siete 2ipa sifasiicel sew fhazfas
ST 99 (forest belt) 72 a1 | Teg-51¥pw ¢ Ter-7K fEmenaa [fen Twor sreatd 2
AT 6 aeifousts Famel ¢

ey
2

3)
“)
(&)

(6)
9.3.2

1800-3000m Tw©R : N3N GBI (Pinus wallichiana)

SFNBE AT SREFSRITe 1500m Tl Sie 213w (the blue pine) TG Ifafoe
AN SFNFC (Pinus armandi)

1830-3600m TweF (Ted-+if*6w Zmeen) : 2h2arr feaafeman (Pinus gerardiana)
800-2000m THR (S W‘ﬂ?ﬁﬁ) . N3 3357’1'7"@7[ (Pinus insularis)
460-1500m THOR AFISI 57 (chir) #AET N AR0S : NN FTHAFE (Pinus

roxburghii)
S € TR @ioi7Ted 150m SwoR : NI MAFOT (Pinus merkusii)

(944 Tfema oow (Structure of the Sporophyte)

1. 3&3‘@5% (External morphology) ¢ (5@ : 9.3.1a-b)
SHZT TG, 24 JeTogE G 719, e g 35 | 731 Ifad A AL red wrFifes
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TEPHE (9 20 24 AL AR S0 A (7 | SOl 2T FEIEE A7 30.5 {oR
2T 20T #IITF | U =R (RIRTIFReR | 7l a1 SIRFER, 38 SO T9iF Aol
Afeere A |

5@ =2 9.3.1a 3 7277 37| @ = 9.3.1b ¢ FT R[Gro Tom << [t |

(a) e (stem) : A Pl e, @@ (Cylindrical) € Y6, =I-2=NYS | 28
wigfod b TP AR e’ s Iia o7 | Fieed «=IwH Sfres &6
G (Monopodial) a?fﬁm | S AT * 1T @ TG T (Axis) 20O ST 27|
e 1eFE {67 sra—sfafie siica @i 591 A &1 @5 (Long shoot) € [ Siwicaa
<& {59 Al (©IAF w6 (Dwarf shoot) | AT KG9 *@q 2 I, GI% €A =FoTGF
% Zre I O Teolfe 23 | ewilfs Sepiita 4diia GreR Soig s 12 209 46
ALE 67 B, TS I AMS! GG AP AT | ATCS 2B T (needles)
e | 93 [Eoialem Qi Foael ww ordl T K [osiel [ue s A it
(Deciduous) €32 @7 TCa #fs qzaz Toa 4 [oro 7 =71 4F [rom s
Foeriafe] «fge 20T 9% (@I (male cone) 7B 0 | AT A Kot Feplel” (female
cone) (4l T |
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(b) =t (leaf) : 2T ol 42 S | IA—FUPE, 55, 0l *FIQ € IMif
el 3R IOIFTS, IEAC Fe Ao | e olf7@efer 8.25cm. 2RI® 23 | TG
Afoiqafeid MNSTTF A4 ACARTREATIK = |

(c) I (root) : NIMTIAT L € *l AATE G 2w o7 IO | 0o AN S ATl
910 27 | T AT ACH ACH AL SED SR o1 (o 2EAR F0eT ¥3eT 20 20T | [0e
3fZETSIG! (ectotrophic) NEFRTE TS AN |

2. Srerg e 9+ (Internal structure) 3

(a) ST Srejgard 49+ (Internal structure of Stem) : (5@ : 9.3.2a-c)

FICeT AFHRY FA0e, 27 2o foorm Mt s Faffee sieafer ot =m)

~  afreafim (Epidermis) : Sy (@RS g A0y @i @ @R w91 F o

(cutin) I& € *NETHA (@ 7= @2 TG 0@ |

— A (Cortex) : IS WA T GLT, ITHIE AN (1T @1 5I0@ | a0

BT Bt 7Y 96 16T (Resin Duct) T8 AT | AFPGRNER 24 FIF0 B CRETFIST

(T Bl 9f5e | @F0g GO ZRCAMCRRIBT (Hypodermis) 0T |

@ 72 9.2.2a 3 S W27 FIwT 2rgreRT (@41ba) |

- qroreEs™ (Endodermis) : F63 € FHfe1a Wq<e! 7 G T (8 o1e0 |

- «iferst 9if@s (Vascular bundles) TG, FANARTT € & Z@K’Jﬂ el Fifeaefe o=l
(o AMfF @Al @@ (Primary medullary rays) @@ gy oits | sz aifzs
(Trachea) 2T I | Te&IK F6S! (ANTHIGIBTEN AAFICA GIFIZG (Tracheids) € (NHIGIZET
AT ot (FTHT 215) FCa 8 | 2l Foet I (@fem FITTa At T6= Wifet ATF | G
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| = e

3 >’i"ﬁW. TS

@ 9.3.2¢ 23T (el FHeT FeTN T

@ 9.3.2b 12 I=7 A AN F0LT 2N |

(phloem) 3® =& (sieve tube) € *IEFIE (T A 4fFe | Ao 01 (F AT € ©F
ARSI e (205 (sieve plate) AT | GFICICH FHACF (companian cell) &TF = | CMeRfas
T Fe JIY | TR S%ECE ISR (annual rings) A T Teow =7 | % wifFacE
ColleT W% RIBCAMCRRCH (all M7, @R 217! Wi @b (ARON (periderm)-<@ FABE® =7 |
GEred Nauiee @AifsaT bRl Teita € [its (It GRIee W % 21—t auiE
Q1 B NS (Bars of Sanio) I67 29; G+ G @Y1 (crassulae) FIC 7R | (FHBEA
TFCA SRFS AN (P @ 945 Tes! Al pith IEAW AT |

(b) JC=1a Srey@ e %19 (Internal Structure of the Root) : (53 : 9.3.3)
R AP @fotgsl, S0 @ F5fer sisiafer (ratt i | cACHIeiEe™ @HiE @ Al
ST (1Y) @F SIFTORME @3 @7 6 # LK TR G0 T o] SRIZS | SR
(Radial) ¥dC1a Afeere FfeTRIfGreR Sizee™ @ Fieaee (2fe’ A 2-4) TAES
waafel gA@EE (Al (Pericycle), GrEGN (Endodermis) € IO (Cortex) |
(TR 0, (e FD o1 @ GRS 6 3o e afsitgsl 350 wriefie =1 |
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@ 9.3.3 : 727 sreT 2goeRn |

(c) “ifeia srej@aid %9 (Internal Structure of the Leaf) : (5@ : 9.3.4)
FACARRETFIN AT S BT WCol @37 A0 (ML AR AR 2R
TR @R fTEkife siqe ol 9w @feeRt™ (Epidermis) @ @dwa [EE
ST I& AT &) *1& 27 | fsifeers “1gaq (Sunken Stomata), CRCIFIE (T A1
9If0® ZFTATCRRM A T +11T Tge 2t atEa Mov @it e [ge 3l T
% WH-91%3 (Respiratory Cavity) TET |

@ o= 9.3.4 ¢ AZEF IR HATOR 2FoA |



NSOU e CC-BT-04 241

< ZEreleat™m (Hypodermis) : w3-for wa [Jf¥E (Fra=<iesl (T 21l (o |

< (AR Tt (Mesophyll tissue) : SCefe B9 T 72 (@ERFE shtaawies @&E ai
5if0% | FIRIAE 7491 G ERpS AN SIge «AeE (SeEd it deinl (peculiarly
infolded) SRBT AT | GFol (A FAS Ffew @R (plicate mesophyll) A BIsfE
#NFTTC (Armed palisade tissue) e | RifbzASITa q@w wifeT (NCAIFS TG 040 QO ACF |
~ qiferet 9if@s (Vascular Bundles) : @37 (8 «roreis a@ @@e aiffRiferd
)N vz | Al aifers iz SHfrers ¢ @iEw e A | @EeE Ao ghmlEs
(RAFIRN (FF ACF | AGH qfo GIFS* & (Transfusion tissue) TN GFECNE [
FeE MK WEe AF | @2 GRS 6 1 R0 —SNIeg=& (1T (Albuminous cells)
3R BIFIZOE (@ (Tracheidal cells) | G0 I AMURT @ Tl B2 BeAIGTE AR F41 | 2T
SIS I T Sfed S0 (AT Wte, @, [Febrere afserfim, fwfas
AGH & (REWFIEA (Sclerenchyma) (FIT @Il 5ifF® RZCACRRER A w14g |

3. T« (Reproduciton) 3 #fZNTH (FA SBS Sl 06 I | W27 (Pinus), AT
(monoecious) | (3944 (sporophytic) Tfen xRS F-CI A G (strobilus) O3 Sfer ez
w4l 3R (bg @ 9.3.5)1

RTAYT NG

@ 12 9.3.5 3 A A [eow SoR s
FEYATIGA € 2 TAYqG |

A. CAgeiaueg R (Male strobillus) : (5@ : 9.3.5, 9.3.6a-c)
ToBafe AT GFTTe 2T 7R (@l B I | G2 (Tl uafae sEer K [Groa
B TFR A SRES AF G SR 2| 2o <eadsiaugdl 3=, e,
R @R M0 2.3 cm. T | @F0 7% (thalamus) <l (F@1T 7F (Central axis) @
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@ 72 9.3.6 a-c 3 a. FEYANGA THCRA;
b. NRCFICHACANR; c. 22707 (@9 |

To FfTA9P@sf® (Microsporophyll) Jf#& (Spirally arranged) SItd 7fters AT |
HFYICER fFeIta GI01 (TG 8 T [ ATl Sixifbrs a2 I | @2 2ifie
SR SRR SR AN I AT | 2T of<aeoita @2l Ao SR
et @k J0eR 90 70 e FCAYFE! (Microsporangia) AA#If*SIta S_E 0 |
HACATZA ST TP IR AT 2D FEFT I | #JAZE ABIEE (T FIRMCE
(IR (Tapetum) BRI 2IJO ACF | CARFER ([T F&1l (sporogenous tissue) (F
SIS < A |

(@9eRIa A #J<0a9 T (microspore mother cell) NCAFRT Reien 7=l iHES
(n) (FICATCST FE® 4% 95039 Ty I |

Afef 729 @ B v3 B9 I@ ARTF (Exine) @R IBES (Intine) | IEEF 20@ 13
AH 40 ([P 25 (wing) ST 2 TR AR Sj<CHY IYLRIE2 (O (@O | &fs
<029 fCHPIE, IS FAE @ FoBmare | 7jtaezen bl srqiefy e e sjceaeefe
iz fefe 23 @3k Ay AR ek «re w6 |

B. FTA97@ug (Female Strobilus or Cone) : (5@ : 9.3.5, 9.3.7a-7¢c)

ANV FEYelang R A RBroR Toa [ers *1=oitad 0% 1-410 Teoly 27 @R 5j<eie
oM Mo BT 27 | Gud Teolfs @ el (@ @ioet | [Gesia wigeite i Fu Fu
TSl (T4l TR— AT TR IS Fo@f 27 | G2 AT AL AL Fewel ey wigho
e | G0 (TR S Gofd Todsfe] NGA=g (Bracts) AP Afers A |
2fSfo Sgeitag T g G Fea DT, W, (&7 ol [CHada == (Ovuliferous
scales) It | AfSfb fCawdz =Itaa Toitza facs ’{% T[CAY (Anatropous) &% (Ovule)
SRfFe | e FAoiauegn «3 I @0 @9l =5 (Compound organ) A0a [RTAH®
27|
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Afels Tos, Taosa a9 @B Feelms I g9 e Taeam o gore

TRaeal FETARTHT el SRAF AN & AF @R [G%79e | {T7Fe0 (Integument)

S

N (5
Q 3

tf. )

R >}
" g
( o fCrayg =%

& Il 22

- < 3 g =
s 5 '}
= ; fowe

@ 72 9.3.7 a-¢ ¢ a. FAYATUEGTT FTHCo=A;
b. *5o2 {5 (&; c. 947 1% 712 73t o7 |

FelCofEel RIfSCH oIt @i o741, 1=e femmag=ifel (Micropylar tube)-<@3 % SR | famgda
ORI R ACE [TFFam (Micropyle)-T oRfZs |

T TS IR M GF0 FFq ASFR (Megaspore mother cell) SeoAF A | €2
et Feaite Reetas =im 46 Z20C F9 (Megaspare) @ S0 | (i Afice [y 4
FIA9F e e favae! @iaed oieca 328 ¢ A | Aifs foaft Fiaq 78 2 2w | e
@N‘ﬁ% Fifemred wrefie Fergar (Embryo Sac) a1 A |

o TTHFYT *TFA IS &Ffe (Morphology of the Ovuliferous Scale) :

e *ItFa agfe 7ItF R[ien s wfewe [fer Reat (oie FreT—wee @3 st
Qe AT (FHW e +AfDe | FCawH Wewe HEFes H eave 2+ ¢

e (Brown, 1827)—@?3"3 (Bract) @9 9% 309 @“@ ‘{ﬁ% @7&@ o7 qaFiql SRReR
Caaatel g == ol Fa0e |

&% (Dickson, 1860)—I(F FICAGoIg Al ASHET *[F 01 T© 2/ IR |

S« (E (Von Mohl, 1871)—d¢3 3w, @3 I JFeR 4 9o sirel, A (S
BT SIH ST AW, IR (07 Sk¥ AIRCA 2Pife 20a faaed *i= a1oe1 3 |
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GFSF (Celakovsky, 1879)— G @ (@, w7 27 Wb GUo [T7a4d 1% 10w
RE |

@M (Bessey, 1902)—feqaa fSamm oixel I (oI [T704@ *I0F T F90F o 24|
A |

(5FACE (Chamberlain, 1934)—+if7f$® 61 (Modified shoot) Fcs fTwwaa «=cs Hierw
A |

@I (Florin, 1951)— &g 5t #Ifaf$ Siexmret @R (@9oiq 77 a1 foamad *= qefell
AT |

519 @32 TP (Foster and Gifford, 1959)—irei Wro! &7 qz<idl <&l {51 20
(S BEJ 0T 0 FCA | (FICANS (91 ISR T80 8 T S0 Y& @ Aot et
Toad *F T IAFfe #AC FCACZ |

IR ¢ FORMAHG-IF ToA® NfEFed &2 I TSN SAGE N0 FCA |

9.3.3 fe™%a (Gametophytes)
Y € FIAY TAGFC R @ F-Poroiarag 2w @7 |

A. sfemea (Male gametophyte) ¢ (5@ : 9.3.8a-d)

Y SAYATIGRT MR [EEre Fa 1 g ot fee 2w« @
ABAT® T TVHEA A AL (AF G0 F@ AL (ARG @ (first prothallial
cell)-a3 3% I Tolg 22 (FAG SIgwsl AW SPEC Ko 20 4o @7 919w
FE—2AT

@Sy canuE @

@ 72 9.3.8 a-d 3 2FTECIT AT W Il
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CRAIYIFARCIR AeTe 7S (AP (Second prothallial cell) € SICFFFS 0TI !
(1T (Antheridial cell) | 225 € fASl cAMAT (T {8 20T AT G 2R« @0 2T/ 271
O3 (FEH WG o 2037 @0 &= (@ (Generative cell) @ @36 2R N &FIT (Tube cell)
9T FCH | GIAT AT 4 (FIRRARE 29T 2re fF9fe 21 ¢ ga M i 2w
ATT |

FRCAY FRANECFR Ty AT Tolfeial (@9 A 51 207 T, @R FE2 AYNGT GF Kq0
TR 26T A0S OIS ‘QITT (BrF T | @2 AfGICE ASAHIF ANSTE (Sulphur shower)
S B A | @RFell e o8 2w I @ 9 G @ [ W 20w -9
TRt (A=, oz oFfae 23 | @ T [Taaam 2re Fvz s[iael {77 97 (pollination
drop) z¥; @felh @ % o aforadim s zre [Ffee 7@ a a1 7aqefe
AFNTCS TG 2 2T R 219 ATHCD AT I | 9B S_EE Fefe] oo a5 20
FICFOCF GF0 G (R SFRe 2 I | < slet PR MK RN @ T
SE (AF AT MeFIH SFH© 27 |

TFRET T MR 2RAYF STFGS 2O ¢ e SFF Ao 20 2[oifr (pollen
tube)-97 3% T | GG FICHRIZCGE 7= 54 AT G7R G Terels] S 27 | (GACAS (T
Toitsl [Ree 203 THfFeIts I8 (1T (Stalk cell) € fTFeta @2 @1F (Body cell)-47 3% 4 |
2 (PR 2o g6 R FeFarR Sefe 211 39 @l 78 20w am|

B. Fifem¥a (Female gametophyte) ¢ (5@ : 9.3.9a-c)

fTHe FETART I STV G0 FIAY NPCHT T (FT (Spongy cells) 71 g
AN | G2 (@RSl 4fS o | ke et e 3 Jicag et zoe 4% iy
oo 27| U S0 Bt fot w18 20w A e Sieeaft S s |

YD WEHFTRAT S wo I (to ATF @I WA WEF (free nuclear) Kot &=l
ITRAF T& TSI Teolm F0a @R O FAed ARCBI2es [fFFgea [Ras A | @qo
Jz FAre o Mo «Ih I @I 92 R 2eqF e Yo [TEFEe Aere
B2 ENAR e e (3 | 3 A < A 3 e [ e IR R Kl D e ) b e e A s S
SSTH AT (centripetally) 90 & @R Fa9@ 5y 43 6 Fel 9B =211 G2zl
G U<l (Endosperm tissue) <CeT | AFOACTF @52 g2l B |
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Ba: 9.3.9b
ey veow

oa = 9.3.9 a-c ¢ NIV THFT “Afgocaa (e it |

O3 SEE AT SelfFeitel fTrracmd e St SifFreiaiy Adf8F (Archegonial
initials) 97 Tw3 =7 | A WG AffeviacTa sice frafere At | 2t enfFcanan aafes
Toiel Ree 20w SHAfFeits 2[fes 87l (Neck initial) @ eIt (F& (F1F (central cell)
a7 9 =0 | @3 AT At (I 209 ReretT wee Feecs y2 AfEre vEb @ e =ith
(IR @ 27| (TR (FICIF 30 G0 SNFCaNTT 2129l (Archegonial jacket) ST 27
G 7 TSR gt et Ree aw 9t @ 9% w31 s 2l oFR el @™
(Ventral Canal cell) @3} f&%19 (Egg cell) @2t 3% 27 | SR &Il SRR 2 =1 |

«  fAT== (Fertilization) : IS s Faida S7 (oTeita of [ 237 @32 7
Pl fsfe 21 | s ReiFameR fomgn sreiet sz w0 | Twes FeamG s
AT 2 | @I ISR feTiga e fifere =3 @ oy FefFame Rea® 2w ar | fifere o
e @R =bR 9% F07 @I SR (Oospore) 7B T |

< @ (Embryogeny) : (5@ : 9.3.10a-g)

Toeiis ST 2420w vib ¢ 7t bl e fgaiet few =7 | Weft oefs sirmet gfa
A @R SRFCANFICTR So e @face wftere 2AeF | @2 s7gw, FefFamef @r oe
T 166 @ERkEE SifrEme (Pro-embryo) © #ifdee =1 @3 wifrence 46 %9 AtF € 2T
Al W3 4 T3 @ ACF | [e MeF 2o foal Afce [aw @rRekits, o W& @
TG Fol AfH (embryo tier), T4 BF (Suspensor tier) GR OF THIF BALCE CATAG
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@ 712 9.2.10 a-g 3 = 1Ic7 [feq w i

AfT (Rosette tier) T |
SRR Tt s SRfFe (*IF
JREE e @ieare aAvi @
R (AGCF TYE BF (Open
tier) WAl (MBE T
(Nutritive tier) JCs7| =O®F
PR (FIF 20o HR0 @6l S
o7 | T (e T 2w el
Ffemataa W ARke w0 9@
AR A TRTS FCE | G
aifes = qfRw afeaies
FeFeders] (Polyembryony)
e | foragaa B foaf Aea Il 5190 0| TEARS Fele SRRBIN Fifersracad
Traama s @0 w& o F0ot SR FA—aF 2Tl (Perisperm) e | G0 A7

g 9.3.11 iz e =T | 9 9.3.12 AR T
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(e @t (Radicle), =nei#iqi<<pies (Hypocotyle) € S Aeeig (Cotyledons) (n=ll ¥ |
FHETT-GF TGAS! S Fele (Plumule) 2GS |

9.3.4 9 (94 Tfen-a7 Tga (Development of new Sporophyte)
(g : 9.3.11, 12)
AR Ts e RuNered 7 ogke 231 Sw 2fFae 209, =% sqefvz - o5
@ W& I 2 | Wwafe] Ata A et T @R AfFere Ssraf Refe 2rm areRitz Fartea srel
S S{UHG AR (S0 TR | G2 IS SPa AR sweent (Epigeal) sa@fors Sgiie 203 ateons
G I T oMz Sfew 7fe w07 |

9.3.5 &j&a (Life Cycle)
AR G 5LF o TS o7% 341 97 (@ : 9.3.13)1

HRIATHGR (2n) ——) 2JCIYPE (2n) —
e <
ARYATIER (2n) — JRY#@ (2n)

| e (2n) |
Frw W 3¢ (2n) FAFR (2n) v
4 SJCRAGTIIT (2n)
SIRCoIIG (2n) BT (2n)
G4 (2n) ) o
————————————————
‘1(n)Rf%'a1°1 (n) frenta (n) l

v
T Fald@ (n) ¢ e (n) «—FFTY (n) T (n)
oA joreigm (n)

5@ =12 9.2.13 ¢ #2777 G b |

9.3.6 T Sdtafos wwy

1. Pinus (305 ST 19 shew An—1 o2 fsficel, spma@sig tofa Fats, 45, iR a9,
(IR -, (oIS Cofd Sare a9 4 27|
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® N s

Pinus roxburghii 3 5 (Chir) 9t (@ @iwifs #ifafow ©f (At s sniensize, sifsfd
0oF 3R TG “eT] T |

P. gerardiana-3 9 (Chilgoza) (S 16T T | €3 & (AT GFAFF a1 sileq T,
3 FORCA HIFAR 2 w1 23 |

P. wallichiana-3 315 Y9 Oltetl |

P. insularis &3 #ro! € Ty (A(F (971 AFS 41 7, A Gl 23 I3z 27|
P. edulis-3 e N AMRAC2| 27 I |

P. khasya-3 15 Qe FI0E 2 = |

P. palustris S P. sylvestris-43 #[ol (A0F (T ©F 2N T ©f F* (cushions), Jifem €
(oI 5 (mattresses) CORA 30IF (stuffing material) B IS A |

9.4 61N (Gnetum) 93 &<« 5&F : W™ (Gnetales)

Tfgreeite ZW (Systematic position) :

@4 (Class) — f5=IFT@! (Gnetopsida)

3of (Order) — f9C5fe™ (Gnetales)
¢llg (Family) — R (Gnetaceae)
a9 (Genus) — @O (Gnetum)

9.4.1 TWI9 (Distribution)

fresfemt s foafG cava: BHGA—Ephedraceae, @Wﬂ'@zﬂ%ﬁﬁ Welwitschiaceae @ fI(GR—
Gnetaceae) | TG (allta siteld st W@ @0, @6 (Gnerum) | 51T oitet 2w sl areife
TG | S A= SECe) (el T | e S, 2ifF e s, Sirea € o (et @t 2pa
SAfFsICe S | oAty b #inf ewifs e ¢

1.

oW @S (Gnetum gnemon) AT ﬁﬂm (=i, Matofs, PRI AT 8
CANETRG B1%ECeT) (el TR | 56 GRol S & |

A5 a1 (G ula)—vfHFe SRCST SReTSfTe (@A, Sfif), Aot (2@ Ao
5o T € FTof) G THATCHT (NI (ST Sl | Froe (IR o |
IS FGIFOM (G, contractum) e, S5, 0T, W(W) LS (Ll T |
@ SR Sfem |

o enifowlermm (G latifolium)—Si e ¢ FTRRE SIe0s (7l TR | 9@ (IEN o |
B BN (G montanum)—1w, wifseR, St PERICIER i ¢ fER i
TRECE ST | ¥ € e (A e |
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9.4.2 (AYYT TR 919+ (Sporophytic plant)

1. 3fZAFS (External morphology) ¢ (6@ : 9.4.1)
O 51 faSersial S Nrel 35, Fwerel, A &
YFToq 2| TG ([EFIFR =TS ¢ A | A
el (=G (ZH P 724 FCI G0F F7PAF Sfewa
SIS 2V FCH | 21K 200 7I] TLof T —ad| SIS
3 wifex2 fedom (opposite decussate) FCst Afeere
2 | AArel 77T, 28, [TTFIE, Sgi2idl, Fu IR S :
I Gifee R 3@ | Fi0e 13 «qead =4l ©d W 9.4.1 3 [Ab1cwe [oeer ok |
A R—ALPIT =AE S Jiaorsis &5 ¢ =

T = ST Fiaprsia [l 70eT | AL oI S Sfera frmeits ages «iret (2l
R A | ETefe] FelRFoita Term gy e, e |

2. 9@ e (Internal Structure) 2

(a) N (Stem) : ST o107 RISolal T W NCo! | AZRME 130 (ATF (TS
s Wfeide sieqafer ol T (6@ : 9.4.2 a-b) |

foel

@ 92 9.4.2 a, b 3 a. [AGITNT FITST AT, b. Wiferm wifest (@B
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» < (Epidermis) : «3%3 R4 599 (319 aiat 5ifde | e Ivaee | €2 Bd “asF
3l GBI (stomata) (7l T |
»  FOH (Cortex) : 72 FARME ST (AT (FIT FCHI 9197 I | ANCIR2A (2o

@RS (FRATTE | @3 TEF IS Z0 (FA2C (sclereid) (FIE GFfqe 207 F=FTaa
(@IS (spicular cell ring) 5107 |

» GSeEEE (Endodermis) : S Al SRS 0% TSGR @ #[bE 7j2/F 1 I 1|
» SR AU (Vascular bundle) : FRL S5, GBI Afesro, FNART (collateral),
& (Open) 23763 | e B8 (sieve tube), NIRRT @ FZAR (fibre; ©E) GATA oA,
GRS GORF 3R re GifFal ordl T | ARSI (Tgefd A& (Primary medullary rays) @i
AT 7j2is T A | & AP AR (@ 71 i | (oMot e FCeT (oTel I
(secondary wood) SIAFG(eT b a1 =3 | GfPrefEm (ATt wirsie 2eee @ R @l
IR A | BSIeal S Fi0ed 0ol A5 e (96l Jia IR AlFToR 0T 906 |
(b) & (Root) : IR AZRW TS [T #FI=Fes @FIF af+Tg= (Epiblema), 72 B

A% FEF (GOI067 Tl € TE ANHS), T2 TG ISR ¢ ARbE 8 TEF, S
Tiferet AIfTs et TR | 0 (Mt I 6w (5@ ¢ 9.4.3 a-b)

gz (N Jam) |
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(c) e (Leaf) : #IoF 2F0=ME 36 «feRfim (Toita ¢ Tp) [Febage ¢ fweits “aam
Rl | AR T AReTe € ifg S [rere | @3 Bid wiid (@R A
T S A AifeaslE ANART ¢ o (B9 : 9.4.4) )

e T frefors @vF?w

DT IR LS

@ : 9.4.4 51T streia e

3. &= (Reproduction) 8 fBIY A«ere fomarst Tfer | RS Kl @9eiqufa fog foF itg OIS
GRS (F9Y2[@ I WeT PRMS [E 203 (@9-aued! o7 0 | @3 TG =5 0o
(AIF, @3R OIwd TG R *IF (Male cone) @ Fl *F (Female cone) I | Ngaiafel #ifera
JCF I 0T SR (7 IR | FIOLT N9 GIIF g ARFCS 2A0H | Wl g A A
Arolafe] FFe I ATA ATT | IGASEN e (Panicle) S FGReA (Catkin) Ffoq
AeARTIR TCo! Aleere AT |
A. FAYP@NGar (Male strobilus) : 2L ST ToIH ﬁf@ﬁ A9 P DEFIFICT FOFIYCE
WG (Bract) wfeye fotela (Opposite decussate) e AcF | @fos vraa TG
el T& 2w @36 FF (collar) T FA | €FH 7T AGIGIATE AT SCAPSTEAI
TG AT | AT Tl 0T Aooriale widie Agsiaeis 3-6 T Sesiw =W |
SCAFCHG oA TotH I BT GO TS ARFCS AT |
aAfels 7j5[toe 96 T € JrTA S9N 9fb 7944l (anther) 2CF | JBO AWM= WM
72155 (perianth) 71 #Iffg® AT | &S *RINITE GO FCIGZA (74l A | QLI 2ffs
@YMYCF (microspore mother cell) (AT NCFP RIS HRG I FCAGF Tesife
o7 | 2R AAfee SRR o [ T 2@ R0 S| ek At sisiSice
GBOIF SPRY 2RI (wingless) 2039 Tt 28 (5@ @ 9.4.5a-b) |
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@ 7k 2 9.4.5 a-b ¢ a. 7AY SqWEG; b. g7 |

B. FA97@ngaA (Female Strobilus or cone) : fABITYT FAY~@NGIT SIS HTAY
AGNGAT WOl OF A FAHT THTE W G5 WS Fodafe] fTFF (el T | e
TEWOST A G T 9T TFF A | [eFPefer sy Wia FESHO 27w 27, Afpsle
% 2 AN |

Aol fTFT (Fi7ol) 77ES A SFEF 2o I | fonft Sl 7l Sige G @l (o7
TR Al 910 | 2 SR 7j2 Aiferel ARG AT | TZCH FoT AT A[>1%(5 7ol 2,
(A 8 Viﬁ); SNHFCE SIS 125 [THFES (outer integument) U3 (SOI SARKNCE
o@efCFFGS (inner integunent) ICET | SFCHFGE FECHRE FENS SO I AL GIR
Toita e el A @ = 20 fEFFaE Wl (micropylar tube) 510 0 | (T T
AGIFETS FEAFHT b FECANCFT 5 g (7 78 27 @S 211999 (Pollen chamber)
ol A1 9T TG FEACARTT GF A G FAYPCIT (7= A | OCF GF6 2l
JFel 98 203 I @3 @R FeEEm AMEhe et 40 aRe e 7
A | Qufer 7j2F N 2 @I (@R 2 ACH | A PCIEIEY (coeno-megaspore)
Tee1 | @fbe Eifemicaa oifn sl | AbITag (Feg SIifeT [elea Sesim 4% (@ait=iee
Bifemea Tfem o100t Siniggd w0a, @8 S0 [AbwE Biemkd Sfens vwstae W
(Tetrasporic) (5@ : 9.4.6 a-d) |
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@ 7R 2 9.4.6 a-d 3 a. TS FFYoI@NEGS; b. 2IfFere Fa9siqueS;
c. FoTond sTRehRn; d. AR Sere FeeewNed |

9.4.3 fomiya Tfema 90w (Structure of the Gametophyte)

A) 7Jfe™d Tfegw (Male gametophyte) ¢ 7JR92 5™ G a2 (@R | Afe g9
ufb ST 2K AF | ABA exine ¥R (TOF intine IO | 2AYTAR A2 LAY
SFCAN G 2T | AT @ICH Roe 203 @30 (RITH! (2 (@ @3 G0 08! (FI
Teoife 23| A7 AT (@I FTEFr Rew 2w @t Tom el ¢ a3l wifer FefFam
TR I | 707 G WEIFCR SIRAE g AZHI AP Gl S (FRINE 2IHes
2 | 2 SRR A9 A (ST Fifewd Sfeww bIe #iiaiaial <o (b@ @ 9.4.7a-¢) |

a2 9.4.7 a-e 3 A6 RFHER ARTEEER A= PN |
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(B) Bifemiya Tfew (Female gametophyte) 3 A56/Twg Bifewud Sfen (GRIT=ifas @R @3
AR TwlolCold FaGZAd N0 7T 27 | Bifemiad snfcaica 4% Fefgam a1 «3
(T AT 2€TF AN AL OF TSFIT (4t wr@tx [Tofz [Kerea srasete Nefgeew
A% =7 | FeiFmel 3 (@R 5@ RHAIT] A8 ARGt SREW I | TN 92
(PR Aoa S 2ABIaT BB 203 37 4 (n) T@=ire 27 (M 5[td2) | P formacaa
S{fEre RISl 0 | Tt uea (NS iFapef Jo sgm e @3k IR0 FoiFn SmeE
AT T ToRTe “ifFers =31 6w Faag @i GHe sow a1 o (73 (59 : 9.4.8a-d) |

o

5@ o ¢ 9.4.8 a-d ¢ fAbITwF Ffewiaaa sifrgora [y wii |

o % ¢ AT 7T [T Y2 T% 20T TR @ 2RIYRTEN 29T 7 AT |
QLT 7T IFRS 20 o9 AN 915 FCH @ O TECARET I N0 2T A |
ifeTi MU e AtE Fifer NOSFTR € O e AtE S (PRI | T 92 S (PRI
fToe 7@ ufb sfkoem @IEa e w1 1w R qifsr e @ ey (@i 9% 20w Aw
@R T 4 (AF A 9 Ffemiata et 33 7o TR WiRe 07 | S T4
@36 T MRe 27, St 9% 2@ AR | MR T FooR @ieet @ 27, O 93
GIZCAT AR 20T el 1o A |

e #ita Fiferied Tferra Toltaa S e efgamafem st 2ibitas Sed 2o
2F ¢ &t Aiea e G719 At Sr=iitas viafucs o131 o1ow 770 23 | Fice ot TR, A5ITTa
R SCol I IR @i Zrere fNeaes #itae ©f o)l 203 2o J07 % 27
(5@ : 9.4.8a-d) |
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9.4.4 WY (A9 TfEwma Ao

R #17 SiRraNtlh Sl Jfa (ot AT Gk T8 @36 MEFart AT ARbiae 7@l
4o 27 | FiRCals MEFMAT 7t Seraita Ree &7 | w17ie) (R 46 @ 119 23 @38 A1 Felad
ifeT Tofd 302 | 76 ek AifeT G “Afepive 23 911 2fel FifeT Seang ol Fu (@I o
2| 27 92 Fu (@R 27 ¢ wrd [elfee 2@ 46 @RiAE (quartet) Sifrel 2 w31 i
TR TeF (T O (AF S (G T (NP oo @l qf 27|

foa 1 9.4.9 a-e 3 e Ao [Afew wit|
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(8)

@ w2 2 9.4.10 a, b 2 a. fA6yT Aea wz;
b. iﬁﬁ?ZW WNQ\‘J qICerd TR |

N ST TR {6 (I O 207 (T1ol-Fold 915+ I (secondary suspensor) | (510 Tl
I AT (SW A (@ A, P01 el AT N0 W2® A—=eprz (el (AT 00 &)
O Jad T Tl DY (AF AR kR I | ARTe el org adl Sige ¥4, 26 Jeea, 3
JeT T2 8 JMFF G0 (GIIF S (feeder) ATF | Aerafer THFE, 7 @ @it qved | 36 @

(AR ¢ foorza T, T Foe) 7 SO AF | ! (hypogeal) SFRHITIT AR
Tod (2943 (o 2 (bg : 9.4.9 a-e, 9.4.10 ab) |

517 (Gnetum) T&&! (Gymnosperm) Sfen 2018 SIF 0K G5 g vlg (a1 TR @afer
BYUIE (angiosperm) (AP widfie Radtaa [Kpia f[Abicag @2 sfrawfe Tmewitan ¥k sfagufe

267 8
1.
2.

10.

51 R STt Bfew | SRR (Tl (@Il 2&ifS (=ITh 35 A @e 20F AT |
0T 0T e (ialvia, S R | oo caikene sifeye ot |

@G Sfema Srel [ABITTT SR AT FoRE GiIize ¢ s wdie Gifew aal
aife |

fAbITa aqolawegdl fRdreial S #iiifa<s1 (Panicle) #/ARIGR FTgeT |
Fjxofoot, Fio[orl TOF W0 7195 (Perianth) (72 T | #[oi55 @aA&E Af¥e |

BT oacee Taags® Iffe 2@ fTwsadelfel (micropylar tube) 519 I | @<
fCgaamafens wodiS Sfema aSotaa SrSnemes oo 41 27|

fabrcs Fifesam Sfen GRIT=ARS |

Ffemiea Sfewm T Wy A0S 91| SRS TRITE SZw A |

fACaCFa o TR o 7o)l = |

7feried Tfen 492 gAY (Reduced) 21 @R @oE! Sfetwa ICel ¥ (T2 |
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11. 3e3& Sfgma Sre! izt
12. Pl € T S[@ofde Baeoal

ST 2w Rereat 222 slora e oF o1
T

o~

&% S1o0aa SCol |

9.4.5 &
KT > AuwHEeR > Rk
fa5 (2n) il
S
F efen -  @gtTEgdt o> Fe
d
Aragsa  Sasia
(2n) (2n)
d d
g (2n) @95 (2n) FAT=E raeRE
(fe)  (siataia)
iF &
SIZ0AG (2n) Ay AP LAY TP
(2n) (2n)
T N J
e - — — —— — — — — — o)
fErested (n) J &
TR m <«  AFwEter < &y () =Y (n)
FRIMTIG (n) < sfrenEtien <
59 ¢ 9.4.11 : 617 G_TbE
9.4.6 TBITE wdtafoT vy

1.

G. gnemon, G. ula ¢ G. latifolium-93 ASfeT GFCAN (ST (roasted) AW AT 229l T4
TR

G. gnemon-93 ¥ 7ol w12l 3G (strobilli) A& (vegetable) RTACA Ahed 20 ACF |
G. gnemon-43 ®&1 (Bark) %% ql R Q9 SieT (OfH1 IS &tal | @3 2ifS (AT Al
Tenonres w8 afe] Fore Cofie Hite s |

G. ula-3 (AT TeAlfre (o 2fiol-93 (961 RT3 GIAtal =7 (illumination) @38 G2 (&
31094 (rtheumatism) WA e FZEICT 927 T | ST FACH! AT COEF FICS A |
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9.5 AN

G2 GFCS FECAr=I «F T@slos fodt @feg «F @& WTa G b&F R i #e FAfR |
ARBFICCATCT T4 Cycas, FFCHFCRANCIT N0 Pinus @R NCGI#IRTCR 085 Grerum @ <A
QTS (2ITAf% | QTR SIS Grerum FACH! TT6 @R SIS (A0 wI& Ser Az gl

(NG | QeTRETRel Cycas FRACHF T T | Cycas-99 GRBCE FICF AT ol T |

9.6 FECAT 2Pt

¥ e J o nk wh o=

[N I e e e e e e T e T
© Y ® 2o kA LW D= O

Cycas-93 GRbG (el 6 |

Cycas-<3 Tl TAM(Ty SACAB T2 |
Cycas-<3 qfe3igts Fefeyl 2ol |

Cycas-9g9 €, 31 8 2O S@ofoe A0 TG |
(FIACTTG & IIF A0 2 ©F (D Fi2
Cycas-<3 femaa Sfen Jofelt el |

Cycas-93 [@YLAIRIFIR S5 (el T |
Pinus-&3 JRARPFS 6] T4 |

Pinus-3 STgo1oe J6fe 5 |

‘Sulphur shower’ <FICF 0T ? CADAT F<ee] |
Pinus-€3 (Flel-a7 3t T+ |

Pinus-€3 foreaa Sfegw 3¢l w20 |

Cycas, Pinus-8 Gnetum €3 SRR 2eifoq @R 614 |

Gnetum 93 SIE (IHT Trard 64 |

. Pinus-<43 e 99« Iefell e |
GRS &1l FICT 012 S2AN 2155 (Pl (el ST (Al AR ©F Fefel] o] |

R&ERSrS] B A0 2 (HIU 2ANS AR 2

Cycas, Pinus or Gnetum-&3 GeIeF ST e 2 (6] FACoH Tve ©f Je]1 2

fEEAr=Is-9 (SO (A sfleql TR 2
TSRS - G2 T AT TGy <o 2
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9.7 Teasen

SRR 9.2.9 (7Y |

S 9.2.6 (Y |

SO 9.2.2 (7Y |

SO 9.2.2 (WY |

SO 9.2.2 (7Y |

SR 9.2.3 (Y |

SO 9.2.2 (A |

SO 9.3.2 (7Y |

SO 9.3.2 (WY |

10. ST 9.3.3 (7Y |

11. Coen 9.3.2 (74 |

12. % 9.3.3 (7Y |

13. S0 9.2.1, 9.3.1, 9.4.1 (73|

14. SECoan 9.4.4 (74 |

15. o7 9.3.3 (7Y |

16. ST 9.2.2, 9.3.2, 9.4.2 (WY |

17. SeBa% 9.3.3 (7Y |

18. SeBz% 9.2, 9.3, 9.4, (WY |

19. /614 (@ A Gk #ihed AR |

20. fEmrar=int-q e e sl e = e e ofeq | /e Ao owia
ST S e Sitel @R SE e st oifve 231 S IReRE e
SAAG! A GF CFG W FREE AT 40w 23 932 e oweg ©f hawe agfeq)

D AL o e




aFF 10 O sTRfeaioftsia, Sefemmoiamt e FC1267 (Lyginopteris,

Williamsonia & Cordaites)-€93 ALES (I Ty

QP

10.0 STy

10.1 g

10.2  a3ferar=(t6a% (Lyginopteris)
1021 fagfe
10.2.2 IS¢
10.2.3 @9%a Sfen
10.2.4 o o5

10.3 SSemweeniaa (Williamsonia)
10.3.1 gt
10.3.2 Ssael
10.3.3 @9%a Tfen
10.3.4 o o5

10.4 FC267 (Cordaites)
1041 fagfe
10.4.2 e
104.3 @9%a Sfem
10.4.4 T O

10.5 e

10.6 AL 2P

10.7 TeFse

10.0 Trwely

G GFF A I
o e Sfen ¥a AfZAIeTe SIS, SIWHow € Tl THT STCS A |
o 3 TMSTEN (PN JLo O TS AR G OITS ST Dl 20E (@ (72 Jro! I Q01

Tfign T |
o Tfuw seited wifvaife 7ata i% aiFe 2 |
10.1 &[T

—w\%. e (et wis@l el @ femareist Tren Ga Aol ILFIT A=A A, P2
“MfeTersizs ool | (TSI Joat el (ofd, +iie [ oie 33 8F Aig Sefe «ic
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@falta (oTz | Of2 TG ool S (12 711 Tfew S (rdte =12 =11 | 5% oiwa Saf¥ig wigs (A0
(51T2 G 0 | 9 A SfErvd AL Al (rred Bikel [T e #AfFafee g gojros
fafen wta sl T AR FOET A G I0ET | VAT SRR Ol G FAMFS 20 I,
@R WG 4 A 2NN A | G230 ARG TR AN A0 I ST IS T 2 G
AtafeziRiE Jeol Kt s Tfenoes ﬁ\?{ﬂﬂb—»{ (reconstruction) ¥4I = | 3 % ?H'ffﬁ\)@ Tfgn

25 Lyginopteris, Williamsonia 98 Cordaites A THCH Sl [Keifde Stanbal 549 |

10.2 F2fTT577 (Lyginopteris)

Tfgn weace Bld—(Systematic position)
@ : GRTGrNGRwBE! (Preridospermopsida)
o : ARG (Cycadofilicales)
o1G : SRR (Lyginopteridaceae)
e Fﬁ?ﬁ?‘ﬁf‘?/ﬁﬁﬂ (Lyginopteris)

1021 fTgfe
AR 05T elafer snfFTeteize © EEAEIE 399 (Era) SR | &2fera=(i6/557

SR o Sfen |

10.2.2 SNFq9

Lyginopteris oldhamia TR (3 SfEaioa Awa<e 41 27, ©f Ae, e we 3 o=s(ow | [fey
TR e e wifkige =3 3 for feor A (v 221 @a—

Pe—Lyginopteris oldhamia

el A TC—Sphenopteris hoeninghausii

J®—Rachiopteris aspera

eT—Kaloxylon hookeri

4N — Crossotheca '8 Telangium

%@%—Calymmatotheca hoeninghausii

%—Lagenostoma lomaxi

10.2.3 (3943 Tfew (Sporophyte)

Lyginopteris 2499 (AGFITC 7 ST IR (T I (coal ball) G &y T SIECe
@5, Lancashire 932 Yorkshire-99 dAfQafere | Sfgn e %f‘zf/, 2mm-4cm. in diameter, @t
a3feq Fle =TS | 7ol a1 TS (frond) FTET To AFARICH feere | wirel fa w2l fGorwe], 39
Ry (forked) @3 FfCHG (capitate) 2T© TG | 36T sRIfeF 7mm #T® diameter | ]%i ﬁsg
el @4F A @ W2 (87 I& Ny 9% A |

FIATE 2T o IS I &5 TS R @7 ToIfgfe Ty Oliver & Scott (1904) 2f5(ow
FACO I AR @R “Seed Ferns” scel afogiore st (fo@ : 10.2.1, 10.2.2a, 10.2.2b)
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10.2.2 a-b : a. 2lI®l; b. FHCEE 201 |
(A) FITST S@oo 8 FIows 2geoen w5 (5a 1 10.2.3)
1. @™ ANERE (7 74l $fe Tegl, A9 A GO (@ 9IS @ (FEIDE @76
(sclerotic nests) aige A | W

g 72 10.2.3 3 Ficed 2= |
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2. WeEF fUea AT GO 2 Pfoq S Sizem™ (primary xylem) |

3. AT FIECAEE AR TR N9 SR (secondary xylem) A FRe Fe1 (wood),
AR TS f‘;{%ﬂ@ GIRRT 3R TS GIRRe ael aifde | ¢ Tz Manoxylic
agfen |

4. Tl GIBCENCS ([B FC SREI IR A | IR IBCEORIE (bifacial) wiefie
SIGF (FITS Toh MCFE (37 (5T ! 9101 0 | (ATl I SCo1 (el SiB0eTs AZCSS
FREFFS T | (M FICTN T @0 % T T O3 @I 3 T 2SS AT
G3R OIEl RTINS T |

5. @2 SKCHF RCH ACACE J2& FCOF, T g2l [ow, Aferad F003 oI footas Fo9 %4 |
AT FOT -9 TSI Afeers AT CRANFIET AE W [SOF7 FoF “Ata=diz
T Bl S | ST @ TR caife |

6. SF CFCG (AlfFERt ot T

(B) oloiq S@ofoe 3 IO Sefoe fermzol—

1. ©F ¢ fggs Iou

2. TR [Shwmre

3. IoAlfERe Tt #nifTeTe € ceigice Rrefrs;

4. o/@3F N 6 |

(C) ToTA TG 8

1. cne 3 a8,

2. TIRCEN, (FIEN SRE—GiReE (AT oA

3. SR GIF (exarch)

(D) JTIA TEHoe 3 J0TT @I F2 el v, y S w S e FCH | TR0, GRICa

@il wige (fbd @ 10.2.4) 1

5@ 2 2 10.2.4 ¢ JTI 2FRA |

10.2.5a 2ztaq “[@| @ : 10.2.5b 2J<CAFER |
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10.2.4 &<« O (Reproductive Structures)
@4 TEr@ el R @R FEY “1q 92 I |

(A) ?ii‘(.?l‘fﬁf Crossotheca SR #fdf5© | T4 A9 BINGIFR (spathulate) (WUT® UR ATSTF
SREAE OA I e @l 20 % (pendant) B-FFTE 2T IO | GO (FRTS (ZAF A
(hair brush) €3 SICe! | #5739 foafb Cxfa1 saifare wiefie Giafes (6@ : 11.2.5 a-b) | 9J<0a9 Pre-
pollen TSIT |

(B) FTA9@ At Lagenostoma ¢ Oliver & Scott (1904) SNREF T | TOIGH 0T SN
FRfAFA™ (Upper Carboniferous) Jroid Sfenicd | e a1 efede,
fFTfo1T (cupule) == g9 | fFeforTa Befeet (tulip) W@WI LIRS
TER 8-10 W08 [How | [BS{#Ta FIfHhs 2fg 7l S | R HTe-ga
TR «Fo @%ﬂ/i{?f (orthotropous) ZITIT‘N 1%{91@?\'3 95 (ovule)
TSI | Fol (21T 6T (nucellus), T&FF 9 @il IO (PTG TAR
i (@I @3 (=ICh faw aifde 27 Tits wam (micropyle) Je7 2 |
«3 ToA2 (pollen chamber) #i19 % ACF | 48 FH0 GioeT | G S
9B IR SFIEE sclerotic T T 9ifde 27 MEERI (ACF | €31 T
GF5] FF T 2T AMF SISO (Lagenostome) JCeT | €2 S0
G35 (trilete) @iF-#=191 (29 (Pre-pollen) &l 270 (6@ : 10.2.6 a-d) |

g 712 2 10.2.6 ¢ b. IS | SfeTe;

c. e THERT; d. TS TATET S |

10.3 SZferaysicanifaat (Williamsonia)
Tfen St Bi—(Systematic position)

ifel : SAZHICSPEl (Cycadopsida)
3o : AHIGTRCEHR™ (Cycadeoidales)
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(oM : ST (Williamsoniaceae)
sl : TRfeTNCAR (Williamsonia)

10.3.1 gt

GRIPM (2t fFohiem gual e [Rgfs, ©ta gaifre ool @l @l (itatg @3 SAcsrl @
f2dl | SIS AT AT TGS AART TH GO Yoo G e TR |

10.3.2 «IFa9

AT Zamia gigas TN CHETARGE (1870) SRR FCI SIF4TR (Yorkshire) €S ‘@Tﬁﬁs
o AT (AT | ATASIFICE ©f Williamsonia gigas <N 2IfAf6® 270 | 9111 Prilophyllum cutchense,
Otozamites, % Bucklandia indica, %35 Weltrichia, q2[® Williamsonia | 1932 A 71216
791 AR (Prof. Birbal Sahni) Williamsonia sewardiana TR St #/=sioe Fa= | @63
eI AN ?Fﬁﬁb_ﬂl T4 G Tfew (reconstructed fossil plant) |

10.3.3 (944 Tfen (Sporophyte)

A91Toe TS NP (=T | 1.5-2m 771, FIDe, TSP PG | CF ({8 I ACACE HAARPIC
Afeere BN AT, T SS9 ACRCR GV Te % (1T 2@ Tl Prilophyllum «iTI
Affoe | oo TrEaE R 69, HIen *F s@e @A | Ao FEiointe
(Syndetocheilic) 2Foq oiqag TS | AR =M1l T3 A Ty 2fFfod | AR =147 (ol Ao
R RN N T (T G2 H AT ST 20 FoI0 S5787 el I IS 0 | 2J191ateT SR =1 Jieay
ATNGA IZ FCACZ (AT ZETE 9 75 PO 9litg fzet ©f 7% ©ia @il (712 (5@ : 10.3.1,
10.3.2) 1

o 2 ¢ 10.3.1 3 Ao S| @ 7= 3 10.3.2 3 =it Ptilophyllum |
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(A) FTGT ZTRN ¢ IS T ARIICTIFIRE @ (AT TS |

1.

2
3.
4.
5

MR AT @FS PG | 97 ST FIGT AR PP @ GOCLAA |
(e THAFS |

A SR GTF |

(AT SBCET TSN, FIFIRT AR |

MEFTR (girdling) “@fEAR SIfFs |

10.3.4 S« =% (Reproductive Structures)

T AR =il e [T F-Tem o g 0 | FHAaNGRE TR T AT Tl
SHTANENPIT 2o A FRAGIF (receptacle) | 43 B9l GHIBTSIT [ T00E WK J@T@ [T7F
R THRCAMIS (%61 Al *1% (interseminal scale) | 7172)¢f (Gl W& #Iq Al bract 7RI TS AF |
T5 @@%[ (orthotropous), e fTTees Bl e A, 5 a7 Teore | fogmgs o1
ABCFIARER & M FCL | THRCA (Feafe] Tl Aftes A @ 6! 5 S AR
S A | B Gl OB Williamsonia T fefze 41 27 (@ : 10.3.3 a-b) |

SHRAREE CFe

59 : 10.3.3a 5@ : 10.3.3b
Bt o | F-oA 1 o7

Weltrichia ST jkeele 5 #Afifbw @3 Tw1 2enifs a9 | 5j<0aq Aquf SRspia Aflesrs |
HF =1 Y& 20 (HEAFHO P LFe0 FCF, SRR CE I AT | 2l 20-30 207 #1q AT |
ATTIF Y G AR AGF 929 FCF T 2RTOIBIE A @9 307 (5g : 10.3.4 a-¢) |
%209 WCARFECHG (monocolpate) ZFFS |
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a b e
R Tl S 7R ST S R G TF RINGN ARG
@ 71 ¢ 10.3.4 a-e ¢ a. <G &% Weltrichia spectabilis; b. 9= % Weltrichia
whitbiensis; c. 2% S= 9% Weltrichia santalensis; d. AZWIGRN 72 #CA921q
Weltrichia spectabilis; e. ANBCGRN H2 7jAY2@ Weltrichia whitbiensis |
Williamsonia-3 #If2er® Arerafet (Sharma, 1970) 7S | faieroidl @32 37 (endospernic) | Areras
TR, Fooaa S SATARIZal (1T 7l 5o € SIPRFeR SIR*Y& |

10.4 F913167 (Cordaites)

Tfen SICe BI—(Systematic position)
e : FfCFCAStEl (Coniferopsida)
J9f : FCIRCEHE™ (Cordaitales)
(NG FGIBEH (Cordaitaceae)

afsl : FCEHA (Cordaites)

10.4.1 Tgfe

FOIBLHM A Bl ARIPICANTCFA (Permo-Carboniferous) e $& 20 G Jat
0 20 T | PICTTCraT Jeot @2 w7t Tfgw [iiet aevefit 3B weafest | Aizcafam, B, eiredd,
G, WiERe SRR, wiE SICR, SiRew G<R I G ARSI ool Gid 2l
e |

10.4.2 S99

FOIRHT AAT ST A I T | SRASIAE e TfgwbE @3 i wfefze w4 =W |
Fle— G227 (Cordaixylon), 612613677 (Cordaioxylon), ©IGIEIZe (Dadoxylon),
CVCAEZeT (Mesoxylon), TN Ao | S[ETCF SHIAEETT (Amyelon), SGREAMTE SAVEIaCCE
(Cordaitanthus), SSSIE SNFGERY (Artisia), G ASTCEF FGI2RT77 (Cordaicarpus), I NG
(Mitrospermum) &1 23 |
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= AN (Rothwell & Warner, 1984) |
' " f5@ : 10.4.1d #ret |
5@ : 10.4.1a s7ofde 57 : 10.4.1b s5®

Sfen (Scott, 1909) | Tfew (Cridland, 1964) |

3 TR

i

5@ : 10.4.3a Cordaixylon | 5@ : 10.4.3b FICST 2ABCHN (FIF) |
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10.4.3 (3943 Tfew (Sporophyte)

Scott (1909) @2 Tfenft ffen st aafage T s9fon T ¢ et o | Ries wrsim
Tfen, T 2T 30m @3 AT 2R 1 m | ST AFARPICT Aers 7141 o{1Sl, AF FCF =14l Teom
27 wigfie Sereiol =141 | #ifsl 3=, It =&, JuRE, NREIR[EN | FRifkm e oo |
12l 2k @ TG W% 2o A | I TEAN, R I W ATG g |

AFISIFICE Cridland (1964) 2 #J=9fde FE @31 Sm THOR 6w T1F (571 3 (Stilt roots)
TE TPACAS @F Tl | FCE 47l T 2 (T @2 Tror Sferna afe ANfus Siece foet | @
TS ITC2ATS TRO TG SR | ATTSIPITE SN S L7l T ZCACE (T SIS 01 2AeiifS
JFe TSR | #ITSIF SNFICEE T fofe S0 Cordaties (F foo 2T ©lal 1 TR | 2T il I
BTG5 (Eu-Cordaties), ST Al SHHPIGIES 2I©! I& ©fF F6I2157 (Dory-Cordaties) 3%
T #{e1 IS Al (AT FE1216% (Poa Cordaites) (5 : 10.4.1a-d) | AT @0 o1 O LR
Tefge IO | 99 Ao ZeT DRI PRl BTSN | 2ReAeEfe wifer s 7w
2ife | IeAlfEReT Tt #fifeToTe € ~ifgre ~iFee frefte 27 | fT9s T Jass Tou
(Pg : 104.2)1 8 S T ~AfFvbe—al, Dadoxylon, Cordaixylon, Mesoxylon e |
AFRV IS (FHECE [T W&l A0, AT [ 002 AW Si3er™ e o e
T — AR (pycnoxylic) 2Fed | AR GiRE GOIF | Tem! FIB (cast) FCo A,
(Artisia) TF A 41 22 (5@ : 10.4.3a-c) | FoF Amyelon I T | SEIT TR 2-4
GHF (ATTIEIBTET IO | O BT AR (Mol Sigre 3 colfFen (foa @ 10.4.4) |

5@ W2 2 10.4.4 3 Amyelon (=R 2FH=A |
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10.4.4 < O (Reproductive Structures)
Gl Ot et G TR (RIREDT Al ool <@ 27 |

R QR TG SIS (Cordaitanthus) I 2T | Tl 1% G0 2AAf6F S0 ToiF [ A |
aNelfiF o5 (o7 <61 (secondary shoot) €Ke FH NG 2Itad FCF | (anel {591 @9 qf% [GRICRGEN
AARPIE 27 IFA *1F A scale | EHTO *F 701, (FEWG ToE IO AMF 9 GQ
FCAFe w12l f7e 4@ 63 (@ : 10.4.5 a-b) |

5@ 712 2 10.4.5 a ¢ Cordaitanthus GGIREM |

®  Si5TEW O ¢ Cordaitanthus concinnus ST 95 | (5T [RGToA 25-40 *=F T @3% 5-

105 it &5 it | 2SSt T == 65! F 2J<TaZe 4ihe 0 | (@9FAR 5ee 7jeae) e (fog
: 104.5b)1

5@ = ¢ 11.4.5 b ¢ Cordaitanthus 7S =T |

® F W W% ¢ Cordaitanthus pseudofluitans % Sele ST 1% | QP 2T B ACOIE |
cMe Rl 16-20 AR Afesrs == a7l ¥ | 4-6 =% T @k 2fsfba weeits a5l
Tae i e 20if=ifs=s (platyspermic) | fC9ta St MC@EM Wity @R
FACHYTID QA OGS (PTG NBTGIAZ =TT (@A 77 BT IAZ T 919w 0 | er 7%
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{54 :10.4.6a Cordaitanthus 5@ :10.4.6b - f59:10.4.6¢
Brermm o | Cordaites e | Mitrospermum-S3sIRY |

SR A | 29 TSTF Cordaicarpus I8 22| GRS Cardiocarpus, Mitrospermum, Samaropsis
e e ©ice (5@ : 10.4.6 a-c) |

10.5 AIA

Lyginopteris, Williamsonia €33 Cordaites TssG S5z sjsifoe Gramn few | [few om aafae
w3 f[fen @i &fen ww ©f ?1?!‘7“@7\! FCACR | G N4 Lyginopteris €% Cordaites
AT Siferetsizs oo Sfen SF Williamsonia (CACE2S JCo1A |

10.6 FETT Rt
1. Lyginopteris oldhamia (F, I ?FI‘?‘@T\I (A 2 OF e Wfew Siee @i 674 | 961 (i
Jrar Sfgn 2
msfioe @ua Sfgma aofar e |
Lyginopteris &9 FI0eT Sofge] AofeTl e |
Lyginopteris &3 Gelel SIC5E q9(ell 201 |

Williamsonia sewardiana (F, I 57910 FCAT2 (@I Jool G0 1T A | SIFTSAH
G Y9 @R BI (AT Geud 2Ne3l (9ltR 2

S90S Williamsonia @& e et ey |

Williamsonia-93 Sele S5 Jefell e |

Cordaites (1 LA e 2 SFEH(G omolont Fa1 27 (@l (@I Afew =e (ATF?
Cordaites 3 ST ssfon @z qefq) e |

10. Cordaites €3 2IS] 7 AFCIF ©f Ifq T |

ook wen

e SRS
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11.  Cordaites 93 %, 26l @ YT ST@Ie T T2 |
12. Cordaites €9 el SRS (el el |

11.7 &It
1. Seoer 10.2.2, 10.2.3 (|
2. SRR 10.2.3 (4|
3. eeRd 10.2.3 4 |
4. SRICEA 10.2.4 (M4 |
5. weckRw 10.3.1, 10.3.2 (14|
6. SR 10.3.4 (74|
7. SEOER 10.3.4 (4|
8. See=n 10.4.1, 10.4.2 (q4« |
9. SEOEM 10.4.3 (YA

10. SICs=% 10.4.3 (73|
11. SeCo=n 10.4.3 (74|
12. SO 10.4.4 (74|



GFF 11 O G T=otE 756 gl

oo 3

11.0 Sty

11.1 2WE=

11.2 SR e

11.3 &R Rete agfe

114 SRR 2=

11.5 <rfteae simfe

11.6 TogT TE AGM ¢ gogm weire [few Tfema Teolfe ¢ [wa
11.6.1 ToeT 7 A
11.6.2 TSGH SIS SRR Sl

11.7 aies

11.8 FE=E et

11.9 Teaw

11.0 Ttapy

G FCE R DA Tezet | 2ibi 5 2 Te GRTTR SEpEe 949 4l 72 26
G | €2 G A1 T AT SRACIR A<, 217, GRANFHER afs @R SRR @3,
GOER IR AR G2 gOGR Treire [fen e Terife ¢ R J#{(F 70 S[Re 203 |

11.1 &FI_=1

sfeQice wNfus aited Hzre SR At THE (fossil) | @@fer @ FaAB 7S e @& 3 (6
ATl | GRMRIZ 2NeFTe 26 QR0 e Srore SFeRR AR | @ufe @F e @ W 0 o
Tfgn ¢ Alfiemited Tesife, SRe](e KAl TURAR T, (SN SIH0e ARG I T, 2w,
(TR 2B S (e foa1 | auaiss, Alble sjfedw [ s sifacaes [fen 4o
R TAFR ST O G (ACF AN IR |

11.2 SRTAF AL

T AFios smmfore Tba T Siol #[el A& A Ser TAEIe MRS fossil” Al G
T = | Te Felifba Serife 2ty sfen st THfent (fossilis) Al “fodere’ (ATF TR W 26 0T
IR T 1S @I AFICST I (ACF SR %[0 2@ Gl &1 @R 71 g 116 40 st
(TS OITF2 | L S G 100 SOl J0oF 2o B @RI TR 6 70T Ofen € AlaE
(MRITHT € S (S F01a 5% | (& F0ia o wice wifnw 2ifiig #itma =wivl, 57u% i o1,
HENCRAIR Wis @R (wfes fRfarets smid Tepifnes @R |
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@Il =% (Schopf, 1975) GRMITE @IENFH (Holocene) ST FeT KA waros Soigsl Tl
T (AT 10,000 IF IS (AT | ©IF (A @ A 2Aer wifscea amiey o Zena
Tefel AT | A EnAw GG @ FASTA (Stewart € Rothwell, 1992) GRS bl fited
AT Al AT AN e SfSTS FATRA | T TfEn € 2AAT (RIS AOFF 2l G OInd
(G F0E BT AT 2w B T w9 =)

e [Reel 5 2IGld Rebsd #i® e SR STea2l Breia st 03 | sRaSicad

GRS SAGRM (subfossil) T8 @Te SAIA | v 9 aia@en foghl SRy, g0 Tog
(anthropology) 9l &'g9Cgd (archaeology) SNEOT WL “I0T |

11.3 SIMRIE e egfe

fRi&Tl (rock) TR 212 Tomie | @F A1 «hifes Afver #mief (mineral) Fea tofF 230 e | et
for T0E 2m—(1) ey e (Igneous rock), (2) Al el (Sedimentary rock) € (3)
FNBfe el (Metamorphic rock) | A Rares G FIfHFe 2e &) v | Ao iR
oL A @ 2N A [T AL I& et (AT SICell 23 | TR (marine) ANAHE B
¥t @fe (freshwater) #NTHS DT ARew @ fifz ‘Z@R‘W 7|

SNCe Rl SjfAS Sreretd <l ©Fe et At el (magma) ST Qe A i e
W @R 91 et ({d (O & | (@A RS | ARIRS Al BiH Bea Tl TR WAPS 20
AAE et Cofd I | (TN, (AT (sandstone) FI#I2 (limestone) | SR &6 ©i9i, HICo
T AT 8 Al e Folefze 2391 @ ﬁﬂ (gneiss), IS (marble) T |

11.4 GRTAE 29 (Kinds of fossils)

for for sriiteata «@d Sl G [Kifen 90r 23 | qafer Sfn Al 2ifl =i, ©iF =i
[l s [igere swide zre FAiE | Serferseta Gamce FEkeea oE 1 a7 |
AT—
() @Ew AfSereas 9&fS (Cellular Permineralization)
(i1) FIfeTFIZT e (Coalified Compression)
(iii) SRACEWF 7T *@s (Authigenic Preservation)
(iv) fCefeials kel simfe (Duripartic Preservation)

SIPFSTSITT G 12 LA0a 27 | YA (megafossil) SR (esfed sifdfas tafgy «ifer it
el | N GAATEIAT (Glossopteris) “et | A GITY (7l T N G GIRIPCF SIS
(microfossil) A0 | (FAETNEG SArFCE2 uvd Sifafes (@Rl @Rl 9 | @Em—o@ieieEd, @,
I Tepifu |
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GRITIe GRCFIIT SSTTTR AT (T f2A9CH (pristane), B (phytane), %{ﬂﬁﬂ o
agfs MAMFe 27 | G IPTRTNE G (chemical fossil) 03 | SCF A (&1 Fie Afoa o
Tiot @ DI et +IfF16 20T SRy (FAICSTA (kerogen) TSRS 21 Tl (ATH SR fever (o
e AT | =S [ReslEEl (Golenberg, 1995) GRAMI (A(F IfiFe DNA SRR I |

FYAE IS SRR S RT Il 7=ojefeita Fieiige 27 a1l | @3 Spr=rjfelta srifge
(RIS TAGIAM (subfossil) I | S 2T T&fiE I BT @ 21TF =Ist, ST wil,
T [l 96, GAle FRICAT SNESIT T | avd G TOE (trace fossil) It ZFCA1 FOF (ichno
fossil) JCET | BTG AR 2T (FIFCA (I =iot Sfegw Al 2fdll (wred w1l A0 a¥ 27 | Gund (1
G (pseudo fossil) <CeT |

1. PIICHHTR Tee1 Sfew/ 2Alfa Soifaetea weame

(F) @t (Impression) § SPASITFG GRE Al (7RI 17 571761 @ Bifas (two dimensional)
2 (@ Arel), Se® 208 (1afel 719l (impression) SRM T 0 | GTS ([A2Y (&
JET ACF T @2 G SFow F=cF g st a7 91| g FRomaker Soifserem
Yo @ Ao R, Sofmm [ s&fs Tepi 7S @il T |

(4) BB (Mold) 8 fasifas (three dimensional) & (2i* (@5 e At o) T fFufeee
26T #F © SE Y 206 SR 4t € G (rRiseR fGIfeF negative «3 o <36 il
(hollow) ZI7 1% T GTF RIb A3 | €2 RITH G (MRIKCE ISR blaafe (e Fees
Tolfeitsl gee 1 e A T 9T I 29l wyNig AAFHFe 27|

(o) e A TP (Cast) 3 TARTESSIF 25 (Of 2SR 17 *RISIFICE 92 Fiofl =ieifs
siferwa il afeTifere 20 S GRoTad STel (positive replica) (TATS GIAMT CofF 0
2T | SGFS (cast) A0 FORFOIHE @2 GRMCOS (FIC Golow FAFo 27 1|

2. GRMCEA *& FRFHA ¢ (FA (@A AYTF HRIER € oIS FJG AN pel Felwiail

SREe QS | AFSIRICE SRl W& 20 S (weaz (rRighe T 0 g T oife

SREE T | GEIMICEAIRDA (stromatolites) TSR pai=12d Al TIRGY &1w W (diatomite) G©ITA2

AFFS 2F| p SMETHAAAHI (AQICEF  (Ca-precipitating alage, (59 Dasycladaceae,

Coccolithophoraceae (NATE C*RIET) (TRIHE GTS(F FAMFS 27 |

3. SIS (48 SIgE e ¢ G (WRI SIS (TR 77 O @27 TINe #AfTed Tere
W (L | SRR AfTHIE SIGIfE BICHAR FCeT (MRIIIIT ST poITo I T (oGP
T, SRR € TRAR Sk efE TS AE G A A S S 2re AT | @ Gk
e wIgfe, MR, afem e @R e /agefafe Toif @ wm) @3 e
GIMICE Compression I& 27 | (&R FIe] AT FCeT @3 G [0ael #&@fed (maceration
technique) 2T #IISIF IRV (FIIF BFF, e, @ € G 29U TAF 0 sfle
e | 199G (lignite) '@ T (coal) 218 GRICI= TeFT Tuizge |

4. @R AfEe FEwd ¢ SRR W e Amid SgeE o tofd 2 @@ G|
AfTee &ta G (rzice fafess 2937 +19 AR0E (AT ARS (@15 2Mitde eo) (&I ez
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g RERHA (reducing agent X RO SIIFTE, BIBGITEH ARTFIZT) FAFCER T A=Y (&9
(@ FAfeTeeD) sty (dicel (Fifereice) ifdee 21 | @ sy (@elef @Rabe ¢ s
51204 (intercellular space) Tl 20 G5 TGS (5ol FIINTA 910 (3 | (FrRefet 2feieofe zeam
G G STBofoe AT TR 2TF T |
Afersfe SR P4A0R | (AGTEFE (Petrifaction) € ¢ (Mummification) |
@) oAGrre ¢ @2 safere (T 25K @ VRN 9177 ATE& 203 (FIE TP ATHER
2Ry FF | AEt Bifesl 2o #iita | {FCBRFERIEA (cryptocrystallineg) @ ISR
(Amorphous) FAfeRE @IT FRFHCe AR FF | (@ A2 56 € 9NwizFS 516 | @iw qw
W (calcified) A7 23 O« el (S1IeT< (coal ball) Cfd 23 | 3159 roid (Carboniferous)
Tfema weslon @R S5 CFa T (IS (ATFR Tl (SITR | (IR 2NBAIZT (pyrite)
FACTG (phosphate) 2Sfo¢ GRTFICT SHARE 20O AT | ©CF 225 STFvz 2T 37
G oG] 2T FACS ST o ST 27 |
(4) ATMFAS ¢ AN AGSCS 7B G THACT 20O A |
(i) JIACHT ACY ATHA 8 GF AT G, GRMET e Il o ST G0 07 5
(@A 79 Tl (microcrystalline ice) B afegifofe 231 | Srenfas T (TSI Sl
QTG AT I O 03 G2 S1Gfeq 9erell F1 (0O AT | FATSIE SoRrpeal s S
TS TN (mammoth), S PG (mastodon) 8 11T O3 LHCA GRICHT S
Tz |
(i) FSTCTA T AT 8 9M(=T FT© TS (resin) ST (RIHIICG! oo™, (3, Fo1 Agfo
S50 I SIS SIS ik e fsfesrs 23 @3k RURRFAeR e (dehydration) SIiFeeltd
FAMFS 0 SUINEIE (amber) ST 519+ (| G2 AR Geraiel (dehydrated) ®fen @ &A@
(MR Gl A0 (canada balsam) SNF© FCH AT I A0 eI |

11.5 <rfiredw eafe (Fossilisation Process)

1975 f4351t% J. M. Schopf @3 SIPAICH BIF 753 2@ [ T SPited 7&fe 90 |

(i) Cellular Permineralization ((F& 2Aferea 2mfe) ¢ 9{@’ 3 G0 GRS (TS
G 6T TS | O3 oiafere Sfgniiad [eaifere omitda wiqafe w8 2w @ st B,
AP SIS, ST FICHCAD, S ATHRC 2gfs Afqe swief saca w0 &
& *e 27 93 TEmd (e ML Tl (@79 I O | Softare Afve Somimalem @iea
0K GRR (AT TS FIT ST GO | 270 PIceT 2Afves Soiimiae o Stusrmolt «q e
Tftgn oG eI ~AfRieTe 23 | G2 siaforae (IR Afe ©e “&fs Al Gt 2ARfeREzre«
T = | SRR 96 (AT AAIGE, (erelfea AR 515 (% (Devonin Rhynie Chert Bed),
oA Sz 516 (Precambrian Gunflint Chert), @ #{ie® Piferere Giam | SriftsiaE
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CATTIEe 3=, G 39 3 SRR 94 Sequoia Tfeta e, Yellowstone Park-9 =
Qe (7 A | @9F SIFeAcd Deccan Intertrappean '€ Rajmahal trap-¢ @ (ofGwicTe
SR AN TR | =1 Coal ball (I @) € G (ATFIEC G| (et Fe SIfeifire
8 (AP (AT 2R | AFNS FHEIF [ AT QR CNCIFIF 66T GF (FIeT o1 F&1 27 |

(ii) Coalfied Compression ((FTTHFET ATT) 3  SAECF AR STHETFATT 0
Sfgrmied Sefod (@b TN oW AW R ARITOIBIE FATT AW | GE @R welf
(Sediment) &3 BITAT FCA 7, SR A7 (moisture) 3R TR 2l Tfegr (72 (ATF @R
fata, Torgmsl SRE e FCa AT eo! st sifFe® 27 | O (Sediment) T@ fF
T T¥ RTHY € obiz O 2 | G3Fet 8 [ine Ao oRiard st Srmimafer 749
fRieTT TS 27, U @ AR REE SFta (il A (@ 9 10 (@RS AR a3
TR @3z Trebl fAite Smiracst Sfegw Sikee =ist At B[cei |

(RIETRFIZT AT Go G (AT ©fgn oo afzafom #AfCamrel 41 98 | @2 <07 SRR
(ATF Ao SFhs, 2P, TR (FIET AT (@, FRRersT 2o 7=F = qw|
GRITl, {3 QAR SR (AT 2{EPE SRR, (ST0 GR (&[S 2R, Ol [ @k
S SIS THCT @ L= 27 | (aNERE ot (T e G 2few! I ©f A4S (Fhrwize
TR PG OreR COfdl | (T, #irel, o[57l, Fel, Ter w12l Nl A (Fief |

SR 0ot TRAMFS G 8 @3 (AT G (ATHE ST T, (T 2191079 =R 2{1ol
@ PG FU FU A | 2GR [FEPRM ([T G3R 7F-Ted SCNRPE SCE I8 &
G 2SN AT | RIS (e @2 SRR 25 IitE, 24T aireEi Bed,
Glossopteris (FR 9T [Fa@ |

(iii) Authigenic preservation or Cementation (SfT&WSF Feawe w2 FNTH=w 21%fe)
2 B GRS (12 R FICAIE e Afve Trmiaaf Tuifie 2 e SMereits T Sfgn
ST BT PICICS STol Sl 27 | MRers S ST Nl oI 7osjefaics! [ 2 672
8 FCCACTR T2 BRI TSI ©fS 203 ARV | 2RREAICE A7 R #Aee 27 e Sfgrma
QB A TR FFOIE G2 T (A0S M (7% (mold) el AafFe 23|

AT W& AT M T Tfgnnz 2iFfes [iwas wea [as 2w foota sl oz
A 27| «ifige AT ¥ IR Wy & o173 Sfew 1 A AT Afzae @ A
fooTaa Wil @G B6 A1 B (cast) 519 I | I3 AGS SCAF6! FOPICED (N 216 T o1zl
ol A [0 |

(iv) Duripartic or Hard Part Preservation (RSR#1aT<F 2&fe) ¢ =&, e (&FIRER
C*RIET 3R PR ARNCAIFRGH pel=l Al SAEAE0H ql PifereR =i aifetaidl skl Sererold
F(E | G2 & FECHII G SiFe 2l (ot aAfaFwy «iftafes 21 7 @3 WafFFe zwm
AT | G2 A G ATl 2wl fTeRARTT Al 7o 23 | Tnizaergmel, (@I SRheE
Pleree @RabRe I& @ A |
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11.6 TG 1 A=

5§27 9% zcalest 2 460 @I T2 7T | ©4 (ACF WS 271G TRIEAE FEFH 7 [Foial
©lsl 41 2R T $OGR M AR (Geological time scale) |

DO MR AW GFWC ADS T | SR Aot MR AR Ferwaatis e e
GIR fefers siaeits el T zrfee T7 Sl 47 Ffre foe | ARSI Foimafent
©€ (Principle of Superposition), G C’?‘ﬂ“@W (Principle of Faunal Assemblage) &gf®
wwakwiE Terogesf Ao 2enr A7 T Ame sfFwifEs ¢ Afafde zrre|

GO (TETTEF @ TGRS MBI (1830) FHAL T S BHIGEC AN &F I+ | 1835
A 1 RGN S JEF 2 (Sedimentary) #@iefiE FNEIS (Cambrian) @
PR (Silurian) N Refe FHF| (@RI 271 CT6CeT WS G0 Toaod WHA I
(GCOIRI (Devonian) A, 27 FEFH [T FEGET SREH W@ 123 19 (Teess @
ifteTtaa Sty KA Ak | goeR A AR FoRICE @2 AW ‘Eraess Wiftv [am wie
HAfafbw | S SRt @ i faeeife =3 | S T 79 €28 The wRefis
SIS (Ordovician) FCH @6 T KeTwal (o1l 27 | eibiTered 7 (e Sreifehrm
WAl ZCAS AT M0 @7 2AfST S 7 20 Al @Al I AT Mewesd [ e sAfgasd
T B |

AR TerAfe ¢ grom AN T TE0R (@ MHea fofere @ew 3¢far St 203tz | Cambrian
AN-93 TS Cambria (AT, T SN 1% Welsh province of Great Britain; ‘Ordovician’ €38
‘Silurian’, 3EITTT PR =Nt Aenfotnd s Ordovics €% Silurs (ATF GTCZ; Devonian
SIS @R Devenshire in South-West England (2T; Carboniferous 3@ (coal) 531 =md
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Germanyd MEsad foq 4@ &9 | Jurassic-Switzerland @ Jura 22T (A N9 F1
2(A0E; Cretaceous chalk &l (2ATF; Tertiary Palacogene STIF Neogene €3} Quaternary feiwsfe
IR (o et Koy wil |

11.6.1 $oE¥ 7 AFA (Relative time scale)

@ A e oA o1 60 (@I T=tad o Al 3oz a4l 2tz | AT e
IS FLAB, T ¢ AW (@ TR AT AT O (A $F I SRS [few
SRR T SRS ofF fofe 07 @2 0w Sawe 1 7 afbe 2z |

ABCET M (AT TOGR R ARCE o Rl W2TH A 2eq (Eon) I @& Al
fFAItEle (8% Kryptos *twd =g ¢ Al (all9l7) € &Gl Al RIS (f8F Phaneros @
2 G Al T @R Zoe T 9L Gaw) @ ©lol 1 77 | G2 el [fon sifis al @A (Bra)
e | AT AR =7 OF & 2T Arverore RPN (4l TR 2R 60 (@I =7 sl | 02 (A0
G KT (G TR B8R Ot oG] T2 6 2| SSTEG TS G- (Pre-
cambrian) G3R SNFA A SHCSTF (GRAZ) TESER Sl 39 TR | (FC (FC AF NRETHTF
(GRATIN SRS SEEIRR) @R (ABIERIESRS (R &) [Reltl Ree FEes |
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T e R T
TR A e TR A

Duration Began TEEw St TH ToeH Srerraey wogn TRt e G Sl
(m.y) (m.y.Jago (Ean) {Era) (Prrion) (Eroci) afadta, e o Fafd
Last Sl =y B o 21 |
5.000 years b | (Receni/Holocrne)
; : - (QuATERNARY) TR (REAICEd | @d-oeele AYECAd

RS sra Efgmgras oA € wmq e

* (Pizwrocene) BT © «Befs | @iy wres Wi

B - i owfe Adces Cwei afe SERed
as g B Wbz = gy 5 2, €5, cagnr

;.:) (PLIOCENE) Tt 1 .

% J§ & e AR A TR GATET AGTCA T FUR WA,
” wEE | oabEE (MioceyE) frarer wgfe =dreT Twwl g elvmaE zm)
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12 ¢ OW‘ME ’f__::] AratifeeEaem S«fefs | @vE, 337 ¢

o TS S |
> 2 e ——C———
en
16 g fm*ﬁ“ o SRR A | AR Siafe S
E g oot | ©ofuif 1 gt RS

L - *fiimet WETAETER, s 8 weEEre CltaeT
n (PALEOCENE) ﬁgﬁﬁm ‘-’T'E‘f'l

64- B P S IOTC ST 7197 5 AT S S |

’ aFRe+R ¢ BiRw-a Sfgw 29w wE Y

b (Creteaceous) o 21 | SR e '

Wl e Tq NAZeTT | TARCAAT, WIN@IA, AT
54 g il I i ARfaTITSR 2y | BT sromi ¢ o1

- @ | Quassic) il | SRR S |

el E % T TR | TE & A il SR |

30 E T R | e { AT SR 29T |Gl ARas Pl
Sleashe) 2l A 2l | :

o % TFE CAIeICY 3161 6 =% SiREie | #HeR,

55 (P"Tf’ i)' ey Eferne R | o wErEes o
TRMIAN
cwaefires e
280-

TF © WY WAREnT G 39, FiaeAs,
it wferdhr Tfaw | sk Gesifa

CHATET

45

Pennsylvanian

o Ty wRient | oA Wi, e P, FA

8
iz
(Carboniferous)

slel 2| 2 lole| 22| 9| 7 a'arélzr g aléa'a’zw g

<WW ARG & WEARZOT Sy | GIATE Sores
Eevfl) :
e T 6 % SRGH 1 AT TR e Wl
ersiEEE SaEen ATl T G et | Ry Bfem
* (PaLEozoic) (D ) mﬁﬁmmlﬁmﬁﬂ
w1 | wives fSeni) 4w Tupa
o PrfaE T By WRZIGT | AT TG TS GO
= (Snuma) S ey e s oy
o Ty wEleT! | T @ GRSt 215 |
65 STSifST ?Em RS 21 | MATHERED, Ahenrs agfE
(OrDOVICIANY 5 ‘Eﬂ%ml
' e Bg SWAReHT H LA ARG ALE, EE 4
™ coE e DRI 2l | i ) e
' 570- © ’ el | 22w BRI e comfifETear
bl AR (ACBIATSIE (Proterozoic) TF WAEIeT; WIFLCIEA, AeNe A4, ©
4130 (Cavrrozc] € SIRAIN SFETEIRIF (Archaeozoic) GRS TR |
. 900 {F::;::::E‘:. &G (Hadean) a3 e

B 111 GEoF g-ogi Tl ¢ e GRuadia wnfs ¢ K
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G TR W9 &AW 400 @I 727 wiefie 7S o 2w S =i TN Gre witE
BAUING! T2 | (B T2 SR GCAT 8 TR §F A 3oz ofsiaa Fa1 =it | $rF o
AR I SYERM AW SYNG SO TFF ARIL *G I 7S |

TEAG TZFCH G (Ab@ WF [RRECTa 4l SpRel F07 GeF fodo SIfH0a (Era) 32l
?ﬁ‘l@%ﬂ (Palaezoic), TG (Mesozoic) 8 “_R&I (Cenozoic) St T TR | AfSH Wit
@& T (Period) ow | FHufel geifgs e &1 el =1 5eet | GIie 9ol <5 bizve
TR | AT SfEFE (@A (Cambrian), STSIFSHRIT (Ordovician), HEfaaia (Silurian),
erelfme (Devonian), FIWCFAA (Carboniferous) € ARMRIE (Permian) Ity =0 59 |
NS S G (Triassic), W (Jurassic), @I (Cretaceous) G oo w78 @)
&G i ik (Tertiary) @ (FRGENE (Quaternary) =G 7{,‘@ 5 IO | O3 TR
o7 &ifes SoFtE (Epoch) e |

11.6.2 TOGT STOICE SATAT S

AW 460 T T27 Wtal AT TeTe (AT We +¥® [FESra = Srpe Fea [feq sm
fifer ao0r Giea R ¢ KoM 2@l | omE T (6 (% 68 203 (0% (36 A Tow
sAfzafSe At frets M T oiw B Sitg | @2 2iorikee SRl S Sieteifed e
wElg Sfenge (@@ € O +fiads JCAL T4 |

SRS AT e T AR O 7 Tooldy Sz (F6 (FC Aw FCa IR
(ACF TF A (foreT A Al GO | SR e, @3 AT ofimetaz aitm Tud e
T T | drE sre wif sjfed Afmets oot 2iRwgites, TiRGiceT, e, sy
@ T AR A | G379 T FRite Sieea Rgge sAite Cofd zeafzet fNeigs smfes S
THAmSRT q ARG g 2T | FC SeH ATAR 2ge @3 (TF Sommale (At @i
G G T 2 | TG SRS 1l AP {3 I3 S@re Se@iaa I [osee a&
AR *fe Szaed Fa9 | #it7 g [z S&iA e < Frest toff Face oF 399
FICAIRFE qoS G2 AARREET FCET A5F TS SRHGH Sl € APF A FA 9o |
GF7F BF AT (o 2o STEE T (0;) T | T 2 SIHITHCE Fhodd Sretas«l I @
S WRIEefes qfE SitTE AT Tl @ Ferelel Treed Gt I 24 |

® o[F-(FCAN (Pre-Cambrian) : AFCFARI A TLPRLER TR Gitel [feq T50=
SHGIRITE SRSR € Ko 2rafee | 21 T 7Ie FIFCHRRA AT (ATF R S|
90 Wa WA e @ #fet Mrw @atea FAFs oo 9 | GO ERINITEEIRE (Stromatolite)
T 27 | 7| TR A GRNGIENES “Ie (902 6w SEGErE T (ol SI%ete =«
wifFel fEeFItaTe, e 72 4l 350 (@I T2 | wkred icgw wixecet 280 (I qRiEE
CRINICHEIRE T2fs o1l (02| CHINICHENRGa STHm=Y (Thin Section) S I(FT N>
@te [{fen 90 GFE A IR o Tare e IR ToifRfe ol TR
TEN SEGERIF =F (@ (Shark Bay) (e €3 GHMICHEAIRS GG SRR “lew T |
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Eobacterium, Archaeospheroides, Animikiea, Gunflintia, Huroniospora, Glenobotrydion,
Kakabekia, Eozygion, Palaeolyngbya, Cephalophytarion 2o SIERIIE W @ @
LI |

@ [ b TEF (AF IGGRAICIE 2w fiee
SRR T T G o | TS P! e =Aferss ol (380

S5 M R | @M ST b6 (I TR SRCAL), ARG SEE R ST el

350 IS 929), SEda STeeHes e, wiEEe
®SEL (AT Animikiea M & %\91?\9 ( ? i
) | e erifeee @ifh (335 @it 929), Resl G
IR sihel (oIt ©f Y Oscillatoria

2 S lfel (320 (s q=R), MARFG (@712 A<= (200 &I
A o e %), o= Fer 515 (90 @I 927) aefe)

® (I (Cambrian) : RTGCF STTE™ AT AW «IN @NEAT | €3 A G5
RITEACS T2 331G GGl S (Teess «2 wit Hizrs Fae |

TS SYERMTE (2 5190 ToeTo TGS 27 TeAe (FARANA | @2 Tioa (e
RIS (TR SIRMGS 5ol (CaCO,) T <& (AT A0S T | 7% € (AR (AN Sed
AGISHZ GTF G (AT [l R T aro] T2a1 Al AU pel=l2F 3% T | A& CRRIeT
T@sfe (ol (ehEmITe (Dasycladaceae), CGAFIGACANTE (Solanoporaceae) @R (<MfZ®
TR Sr@sfe (@RI cllage gefer am @ [Ec Sty | qeele IR
G, N SPjel | TErFe WG (T BIRCARHItEtEs (Dinoflagellate), AfebRF
(Acritarch), SPTINIEGA (Tasmanites), AS[S (FARAM FEAGH (ACF AT (92| SRCOA
TR @ Fifo St (@RI TR FEwe @ SR el 3 |

o SSIfSHRIN (Ordovician) : B #IA eI ST AR SCOIRST Toieifed s
2 03 e Bfers w0 | (@REe S0 Srel Sreifehme FEe Wy Site See T9E,
G € (N2 CHRICER SNy (7l AR | pe REsRes el (72 G G, SRS HRIER
(@S9 : Mackiella, Rhynchartia) $#Ee @ 75 (4l 9 | AERT S9rS @ 91 3 TR
Geminella, Palaeoedogonium, Palaeoclosterium «NF AP A& e e o |

e Frfsa™ (Silurian) ¢ STE=F 2B FER’ Toeifen INIIE 23S gkea Tt
ST AT S2e Foaef Mewars PEae F" Twee Fad | SiFre e ¢ i
TAGHR 3% SRFEAGE AT 3 TR @ G #f1el I |

IICIR ACH A TS Gid AF A Z0eT TSRO 200 9F S | G2 o eorwce &9
RS @F wrgsll Mot | Frad e ARA M @en7 oo worer Sfgnafem sEah
SRS 2ATAGH 27 | Qafel 267 TeT 20 S #Af12] (FIcaa SoifFfs, i Sinmemica
Tie) AH AT (FIET TSI, G- @I ST AR @R AGH L Ty Growd SN | 0

2IBe CTHATIN (@ 92 G
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A = fersifeaye GIfee ¢ weiey #7012 (I M tof (Fuwe A1 Fofer A Siegme Sepicaataa
G I | AR SV MR o) SEmalitg Cofd 28 CONIG! | Se-ALaidl e et e tofd
27 9MgRAe | 9T @RIR w5 M (A0 g 1F TR FA0O Selet Tl R0E YR T3 [TwiF
e FACo A SF @i Si=el (ofd 261 ¥ SREM CAITIE = (Sporopollenin)
AT @3 Gfoe1 e |

T Preyfaaie Rie®a (A0S 2ll® Cooksonia (& 22 SNAES Fere HAR T & Sfgn 7=l
27| el 25T, »ladw, Tfadfes =ige, A C=gas sEs GfoioE 7Y e a0y
@ 1-1.5 i | @3 @00 =9 @30 Sfera Swiad 25 Steganotheca |

® (TrSIAI (Devonian) ¢ (TE03F @ WG T (TN T g R
(STl FER SWYE I | ©iced Pl aiw, e, I agfo Siee 3 Rews
8 G Sl AR |

G2 Y %@ ToEETe (eI S e Prototaxites, Parka, Nematothallus &9 SIES
o | GO TG € TG e SIRe! S JCH (e 41 2 | AR ACHa Sfgwafirs fsfew
& GifFrea ToifFfe (rare ohewl 917 | Foemited i34 Soersia sivemen #wta e Rhynia,
Horneophyton, Renalia 29T 9i¢%f61 a1 Twizgel | SCE STE 7 &2 (appendages) @ S97q
J& it ﬁ 27| Zosterophyllum, Sawdonia, Discalis, Asteroxylon 213% g Ny
ST | @K Tfetn Toist ql S19#itg TRzl (R | FF Hd 7132w 361 I 23 Aol
SR 27 Teed sizeie we Sfewm | @2 T e TR St Sraw 7w @
FNCH | (ST 3 GRG0 (@SS Trimerophyton, Psilophyton 'S Pertica 9%
Tofgle ewesd | @l Tmixian Sierm 2071 A0e1 0w 41 27 | (Troifee s e e
@ ot Aed& Sfema (Progymnosperm) ©esife 23 | o [EAGHE S Archaeopteris,
Aneurophyton, Triloboxylon @geg I STACAY | @2 7 Ko Tfgw SpCA9ZPToR T8
27 q SRACS ARSI ool A |

RS AWRrore THfRfe @3 AN (! TE 1 SWEEAGER (Oomycetes) @S alel
Palaeomyces 2AI(FT AT 23 Rhynia, Horneophyton Agrod (GRS &Y ST (SR |
GRG! TRl ARG Pallavicinites devonicus 93 TifEfoe awifde 2wz |

® Al (Carboniferous) ¢ (SCSIFIG 2Ie! 03 ApS T @ I (09T Teoife
27 Oz T IEECEAP T A0 Sed wiwime o Eene ew | Oy FfcwaeTs
iR ¢ T SRR (RPrEreifime a0 | eReacy fRxerma IR, Pife, @i
8 TFAGCA IR e € G it | 2815 ¢ NI @2 I3 HIAsea IR0
@ T AT TR | ST FTEARTW 2T AT F0o |

ARCFITIZO € (FATIROIE TFYe I T (Crolfede (AF 5 Frwam ww
AfF wfdsre; FERA| Lepidodendron, Bothrodendron, Sigillaria Adofo 2+ (Mefage
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SNBCPRAZOIR SHIRI | CHTARFIRGINE NG o™ 261 Sphenophyllum, Calamites 2gs 919 |
oy wfErem ©fer va TS TARINGTRS (Eusporangiate) A (TG ITARINIGTRG
(Leptosporangiate) (S W& (el T N v SeoAfG @ 2R | (T Zygopteris,
Cladoxylon, Tedelea 27f | FRENTTAM Al SIS I6 27 P Zor' | (Foell G2 TS
TEC FAGISR Aol AR feet | O #=S] 0 2o 2R (T GUe S feriat zvief |
93 IR SCERCIN FEIT ool g 59l 251 Eoangiopteris, Psaronius 2t |

FRICFAI ST AT 259 AR Tl (Pteridosperm) 2e1 | @@fet Sicet 121G Sfen
GR GRS ARHG € T TOrEEg g g (AT &7 41 A | Lyginopteris, Medullosa,
Calamopitys, Callistophyton 2o sletafer 2o eI Fcela Twie |

e i (Permian) 3 AT A aAv«g 5y Mewcad Asace w1891 RISGITH
5 AR =% 22w I I | SRS W, (IS 2o T SRl @
fRewa 2pd siedl TR | Bferr [Rse o9iid @ P @3 FEd ReRY | 2R HewtE
(Glossopteris) D T SR 2iea TR | 7059 (9NeAedd siceimi=l (Gondwana) el Jeald
a4 MRACTPTNRCE ANfaTeid Glossopteris FISI qCT | Gud & (AN Glossopteris,
Gangamopteris, Palaeovittaria, Macroteniopteris, Euryphyllum 3@% @iz wicla ewifs
e, comfe Sy eldia Sfgne et | Sy FAREITT= S Cordaties, Rhipidopsis, Buriadia
TTELI] | GRIT1S FBFFIR0! (@ TeeE Cyclodendron 93 TR0 (WSS Schizoneura,
Phyllotheca, Raniganjia '@ = Sphenopteirs, Pecopteris €3 GRMT 2SN (9102 | @1 AR
308 9 B RTS8 I o Mealest el TSRl S=iees |

® GiHif< (Triassic) ¢ T TRealAl SIS 1834 Gt FRIFRE TR INFael FCa |
TRt e wef zo1 fawdm | foalt ifer Mesaradia Awfas am «ff |

oHted Poife Sixeter, s @R ToRIAR SIkTe Wg St Retadice RIS B4
A2 | A2AANG Sfew [me 7z (oo Sfeva alpd @i (Rl T |

TRt = SiefSe sifFfore SR W@ (em At smefotaa T2 2[ERE
el (AF TG YL TeeIE 7S T 2@ €10 | IRsiroe w1 fzeT Ao | @
ARCACH 5= (AT Glossopteris TR Sfgwal a8 203 IR @3k elfeger AfifEfe Anwe Fw
o SiEpe RIS | A0 S @4 Dicroidium ST &3 TSI 2ol At (GRTer= | 93
SRR e SIS Dicroidium Seng1 7o 27 | GRSy gl fer s, Az,
ARFICICEC @ FRCIARFRT @7 Twe PTEe 906 e Risfe [ 906 o7s! GRifs @ f&io=im
F | Dicroidium RS Sy SCarAel GRSt Sfew 251 Lepidopteris, Thinnfeldia,
Pachypteris, Cycadopteris 3517 | Sraratatal e (alfq q0va Sap 2ipa AR=ice sitewl (ot o

o1 Marattiaceae, Osmundaceae, Gleicheniaceae, Cyatheaceae, Dicksoniaceae, Dipteridaceae

@R Matoniaceae |
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® TR (Jurassic) 3 SIS el SEFSIOR 2EFG 1799 BT G2 FEE AT
J(E T S PGS Gl AICed AP | SRFTed IR FoIfs wizere, F0o=d Tm
T, RRIFT AR 2ARICT IR ISR G2 I AT 2iew] TR |

3 AN TAANEGT Tfgrra [ w0 AZPIC (NP Sfgnta 2Alpd @l [T | S AN @3
FHCE ‘Age of Cycads’ JeT 2| AW x5 @2 7T AR #jfA wemifa Feafes sfsam
SRR |

Tl SrFCaTa 0Ly SRros 26 (TBISIR0EA (NS Pentoxylon, SETRNCAINCTIN
cllaee Williamsonia, WW@\Q/—@ Nilssonia, Anomozamites, Pterophyllum, Otozamites
@R TACEICA ?TW Baiera ¢ Ginkgo-3 fifeq @@if | Araucariaceae, Pinaceae, Taxodiaceae
(NI S 9o 2Npe €8 Aw (72l T |

o T&E™™ (Cretaceous) 3 f&(o* FAT 6T ‘(o ** (AtF @tz 9 9L 5F At
A6 | w1 gRees w1 e 2 Fba Adees aee | 2RI 2R 1 SRR @2
T PETIEE TR 9 W04 2Apd ST 2NeT 17 | SIedty Bl s siets, fowbaiian,
AfGTHR, Tl SoreFl, GG @ AT SIeCe @2 eI Aaw T% | T aireri Ferarda
THATIT SRE¥E FreiRFei[g 2 Fad GRMmal Rasa sived am|

TEFCO=IT 5 (*F 23 BIG (S 2T AT ACA (G I=7 0ol | R QS sz
IROIE 203 ST | e ST o Al @ TErr Sl 906 | @ A AACHTH SCEACIA Ioell
26 7Jfore Sfema SRR | SR S N0 I G e Aoo2F Sfewa el 2= |
(T foreg GRIRE S5 (ACF 208 Archaefructus liangaonensis € Qi@ Awzrors TAFo
! I TUHIPT SR | SFeviCsr, Tesife 732 (21, oo Tfgma Ti7is i @<k tafbey s
@O wal | Proteaephyllum, Vitiphyllum, Celastrophyllum, Plantaginopsis ‘213%
o fFeo=m siferrs Sfemna Bwizad | B @« w0a 7jfsre Bferma skt wo (qre aF |
Trizge B Berulites, Populites, Araliopsoides W I T @S AT 192 T g
Tared Pirzelel 7jfere Sferma wIteT 5ta W | @i WE IS, AEniS, SIS e,
3TN ¢ @ ©H 2SN AR Populus, Cercidiphyllum, Quercus (€F), Juglans (SIACAD),
Plantanus, Aristolochia, Ficus (36 SreR) Magnolia, Cinnamomum (CSSATS| o), Vitis
(SR SSIR), Nymphaea (<EF STelR) agfs algsiien |

3 I FATERICAR ([IHCaF A SR9NEIRe @ba &% 3 T |

e Gif¥fifd (Tertiary) ¢ Plgelfil SNMECal @2 FCo AT FCHA Savo AT | AT 2 377
WT*E @3 I ST A0 | B i s [Rwr @2 i 23 oz @bt s
AN 5 I 2T | TN (@ 7 A @ Tfign A7 U2 FIBET SR O Al AR |
CRA AbTed FCeE G SHIFS & MICHCSH (MRINSTEAR S (G SbRGII
AT (AT | Sgio T ARifed Pt «fbd AINRe 9 27 Sahnianthus |
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® (FBIE=IA (Quaternary) ¢ FRrea €2 F(FF [BIF WG 20 77 = "B/CWW HLF |
@z g6 fFetal | Teeata T 2RESIOW | @2 AN ST TR S PRmE (> (I | SR
ARG Yo Tl BCaT FCE 20T il 712 € TAfb@a T 2 AT |

2RI ToIta ACACZ AR A SNyfos Ty | Sy THFET ©F SIS (ATF 7
TS T2 ST | WG AT 2 Joo AT Wit |

11.7 A

i & 2R e (AT AR 460 (T T2 ©ICal | G2 TR N A6 A GG ST
@I Al o7 IgcaF RO Wil 27 @32 92 AR T RBRcE Foul FRaews i ol
-4 2|

SRGI e [eta «RST Smers (A SR Fes qio 2w I gl
(Cryptozoic) € F&AG (Phanerozoic) W2 ©lal F41 27 | ‘i@?f T (ATF 400 &I T2
wiefie ST WER @R S i Ggre witr @ G T2 o7 A 60 @ =
GG T2FE | G (A @ [ASTag 41 SepRel T GG T2FF 2D Al
(Palaeozoic), SN 2flefif*® (Mesozoic) @R Ny AeR*B (Cenozoic) ST ©lol T
TR | SRFHSHE SR 5 ¢ IS CH70s o w41 20z | Aifereraiiia sifgss =i
T3 2 FNEEE, Ssifehrm, Pefaam, cerelfw, sRfawan ¢ AaftEe cemeie
wifre foals a8 @w G, At @ fEFto=m s erarsie sifsss sicg S ¢
el 5| SRl < vl ¢ @bt 1 Seies oz |

1SR pels T30 diaceR B [ifen siafon M2t T 2002 ©OF & FRCEE HOFcaial)
7 S TeifFe (oufgw At sitiecaa 29 3w (B8U), ifimm (B4Th)
i (“0K), RS (37Rb), T (14C) aefs 2o @se (wEiER smited Snzge |

ST R o7 2w G (@I T2 (PG AR WfEY w1 AR 242 2P W06
ARG 61 AIS WO (G2 | SIFF T HF ANCERPRETIIR R Seolfe zo1
ARG SRS AN AGTS A A G AT A& I SENGTH RGN #ATe G
SIS TER ABCH GTSI IR SbRvee (o 291 | «2IR2 06 $IAG! W2i60H | Pryfaaie s
ALY TS SfEn T (ACF TSR 01 Bleld SRzIeAR e M fare o Fe11 ot
e Cooksonia TSR A2 FATE TfeW | (CrIfrer 03 Tleld oM@ @S (9, Tofd 2o
Ferglsl | SieaiR) Tl ot fret | SRCEaT s R FJfRSITS Jiet wikRient fee, ica #itg IR
W (o7 7o | ARSI 03 AAoetol N IR TSI NI Glossopteris 97 NBAAT T
SR SN0 T A B NFIHCHR TR AT T |

AR gt foa <6 | Gt € gt F0a S wRReaT Sorma Mz
Grel Sfen € CRAGIET 2k ordl et | fFeo= Fea1 @& 2iew sfforre Sfen | «aoi
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CIAICEIRT S | OB SFCs IO TR Sfen (aNdiag KR 9z q0eT e a1 27 |
AR So0a BNET oI0T ot | SIEey 0 foltT qTEs (A0S WS Bl G [sje
AT Woe1 | AEHIFT oifr Sgraa wifidia | sl @b Seiwca Sy e
sFoEEeal (il et @3g Jiea Aies AR 7RIS 2R AvH |

11.8 2Pgat

1.

2.
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