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JCAFRGIE Tesif (Origin of Bryophyta) :
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9.5 JTAMFRGIE cxdfeiat (Classification of Bryophyta)

“QICARPIRGY =5 AL 2T A A6 (1864) R TG T4y 31T, 2AIE, T2 @
WIF SFYT FCA | 2RO 1879 ARTH {7 (Schimper) ACARFRGIE 4F6 525 [t
(Division) L7 91 I | SNEFeN (Eichler) 1883 YBITH ATAFIZOIE @AM € Wi Wi 4o
HIANTS St FCI | 2RO QeI (Engler) 1892 Y3t @2 @ Aofercss foafs atsf Rew am,
JA—
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|
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| | |

“ISICafeT ifgrRfer e
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(v) feafo

(vi) fereisz (n)
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q&F 10 O Riccia @ Funaria-9 G4« Jel% ¢ W o
Sfema wdtafes g%

9194 (Structure)
10.1 o=

T

10.1.1 fa=tme Sawvs
10.2 fFeaifaa’s & 55

10.3 JTAHRGE e Jg

10.1 &S

TS G ST ARG A (A8 '€ Ol Foail (TR AR 72 7] 2RI bl
FAfR | G2 G SEl TR ¢ Reeaifaan @3 uit ACARFRD! Gror Sfema Gie 2ozl Fitd
A TN | G e SHAT G2 72 s FOR ¢ A FHHS G AR | 98 IFF
AR SLAeF 3T Senbe 2 |

T 8 9B GFFO Al0 FAT 2T AT

Riccia-a 919+ € GIae 3fS2T I FA00 ARG |

Funaria-3 o149 6 (9490 Seg o197 € & 3eaP D S0 75 204 |
JICAFIRTT SO Sfgta Ao 3T FT0Y SRS 2a, —
10.1.1 Riccia-¥ &<7o% (Life Cycle of Riccia)
frehmre Sfgrenics =
el (Division) ICFZG!
T (Class) @oNbo(fre
39f (Order) NI
(Mg (Family) faahit
919 (Geners) =
ol (Species) PRI fGaFe1F (Riccia discolor)
10.1.2 TS € I (Habit and habitat) :
bl =01 s e agfon fremens| «2 o1diftx Rl a2 v a1 a7 i Sfen
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TRIE SUghre i | FEhrE b oo aewlfs 2ga—Rahrl F2ifeml (R. crystallina),
faabhm e (R. discolor), TR #F6 (R. frostii) @ak Ghml aiitg®a (R. gangetica) |
ARl ayTe =ieTe 2g8tere TFORI F2o (R. Fluitans) @3 &oter oeifs |

10.1.3 ferenisa Sfem :
(A) 3fZgo@PIRIN (External morphology) : REFRIT Gwbra feteniad wifE eikiw | et Sfgr

AaRers REwePE, oosl, =ifs, frogfs, wa-=ifkifE, s[ge, e Gem | EeR «iftre
ioffeT ColteTITsa ~Al=ifSa N /s 2 @Iees ogfe 46 w6 |

YR sFeial 7e Aclq @R @lfsls = 3 Fca e a8 | = Soifrete sl
TR @I g 7 A AT T #ARIF Fereirel O e 3% 0 | 93 Se=! 41 SR0eE AR
s 25 |

foa :

() frehmme feeiss Sfen | ieer @es sighe
(Q) AT BT

() AT Sremrms

(F) et @dia e wiEeTTe

(¢) IeTdFA ATECAC

3V 5

AT ST 20O G ATSCIG S IZLRA (T TeAT 27 | AT Y3 Al T2 59l
@ FIETHFI | ARECICHfeT LIHARTE T AT WABCE AT GR G VI I 7 weffe wifs 230
el @ e FRe (<N A |
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(B) S@eo@Iq (Internal morphology)

e et 12 fon agfen @RS ol I, (@H— P ATISIE T B Ates
FIAPEIT (FIT € KA I 2T (FRAES | AN Ao (FIR@I5|fer T A
AR R TEA | FCALPTIE (AT AR SRR ST @ € 02 2| AN
SEFACAT (I (PG RN G 2 AFR AN AP | AT a7 2800 GhHI
ARG @ QLA (Fo1 (Scale) TGO = |
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W
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o
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g

REHWERN

S
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o : arereem et AT swafe

10.1.4 &< (Reporduction)

PRI S € (J9 G sirfore IHRET FE—

(A) TG T (Vegetative reproduction) : RRTHR Srefer Grelel fINfetide ST I I |

(i) ¥Sreae (Fragmentation) : U@ I (R0 1F F1¥i2 9600 &AMF R AT
s I (olte AT e #RI9)feT 72 20 e KRR R 9% 23|

(i) PRI =2 (Adventitious branches) :
TG UG TP AT Fvost 2300 SPRIfE =1l Beo 20 Toe 52 A 71D
Xl

(i) R Tel[Fel (Permanent apices) :
% AR (@ (@9 [0 dwifere PIAERE Seret Nre At Fa =T 77 @R
CoRCR SR ¥ T | a1 ARCICH G2 Sel= T[T S<Ah (T el eI TR 23 |

21



(iv) T (Tuber) : gCHa elfoper ARCACH AT 2200 T2 "o 4 (Tuber) Sl
ARCICH T AT 7B ¢ |

(v) AREECET AT RS qiae Tgo AR NS D06 AT |
(B) (T« &=« (Sexual reproduction) :

PR (T T Gl sRfore TE =1 WRIER 7Pelts Seiffere SRR sjail
(syicRifafa) ¢ FNE (i) A= (@@ e @b aE | FEbwn st awlfs
AR € FIFL oA 2 | 72PN &eifere (R. crystallina) ?i‘{?l‘lfﬁ @ Il @3 AT TR
27 SoRICF fomaltl e@ifete (R. Discolor) 9241 @ Fii fon fon ity Seviy 23|

A (SHCREEN) : REPR UHeR spueR @iF 936 @R AR sraa @ 2
IG I | G2 i RN @R ST el 23 e SeEifters [Reifte am o e S
(upper cell) @ @& 5 @[T (Lower cell) ﬂ‘% | TF R ORIBARIEAI&) {@T T € T
wita feifere 20 T« aiefie {24l (1T (upper primary antheridial cell) S5 I | 9T©IT T
A 74 (PIT 2309 #[2&lel (antheridium) @ 71N AR 724191 (¥ 2309 724 I (stalk
of antheridium) RSH*e = |

fRhrE sk sadim oo Teelifen w7, AroRh Sl 24N FCF  (antheridial
chamber) SRR S | 5j2&iell F9)fer G0 fRrag M TTE 27 | 2414 G0 (R R[S 7
(RICI SR R SIS A | 540 TGS (@iRs)fet 4P Mgt 5o 0 | 319 Aot sffer
(Il reifers 22821 %<l (1T T SHCGINEE B FC | %l (SR #/ #Af7e ey
*Plre FABRO 2|

sRaA 2IfFerS 20e SRaN SREe [ 2o i) fRefe =3

fom : e Ben @
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Figit (Archegonium) :

AT SPWCR @36 AfE At (@I 2200 Tbmm Fraa e 23| et Fa @b
SerefTeia Reifts 20w @it T ¢ 3 7 @R el 303 | T @i Frad arecwia i
I FCH A 2[CH AR Friel Ty |

sAfee Fraia JIE FICH T (TS 2| 220 YRICR fooq Fai FCF PRI 56 | 229
{50 e =iR#f60S &&F (venter) € Tw(ER WY 715 S#GCF &1_1 (neck) AT | 7K &t 6-9 & Aietrent
(1T B &ife | S AMed sRbers pRG [{edw «ea @i QI (T (Cover cell) AT e
T | FHITF SO LY G5 ST NIl (FF (ventral canal cell) '8 456 Z2TTS (n) %‘?E{ &K
TEI |

adiefis Faw @
& THTFT (@ AMeTH)

oa : FyAa Teoife € Mom
fI0a& (Fertilization) : #2419 (A fofe %1 SCeTa AT FHINR 7756 Toif=rs 22| Fiaiaa

AT TGS 20T (A 2027 1B 28 (P12 70 G W *[3l+] iz 2w fifere 221 ¢ TArgHes
e a0 Tzt 16w e | 2w (2n) SiRralbe 236 @9 Sfema (9@ &) 2ew (ST |

10.1.5 (R949 Tfetma 9199 (Structure of the Sporophyte) :

I (Zygote) (a6 AR ABEIEFT (Frieies srfors [eifers 2z agriR g4 3@ 30|
€ T Lo Ie)fer sfF-IgAe A e e we afz s nfrretmy e
ootz e arsafmm 95 9t (@R 73 303 | SifwPRIcT @Ref et 2 @9
Sfe@ GICPIIwd [*E =@el (Jacket) % F(F AR o0t GUeNAPRITTE @R9)fel 2300 (@9uiRe
FENR IR T | (@Y I (o] T (@GR [roMe 2 IR @EIecRefer iHpT
@IE-Rreen srfors [eifere 233 TATET (n) @9 T <of | FIFH @R @R ARTS
ColIF @T (nurse-cell) ST FCH |

23



fRePrIE @@ Sfem @aemi@ 93t @R 1 iehiee e widie 7w ¢ Hibl srefee | o2
frabrE @y Sfen 47 IR agfon =1 FHRCeD e ¢ e {3 abkys |
AT bl foon @It @ iR Wi 12 (@R [ Ierval SRl 361 | Fferbal
236 G SAF4 TN N TR ACH (FIT 2300 ST 2T R FHINIF I (venter) 8 AT (@
SEr@ FARSAE (5 A0 |

4
Ba =6 : Fehme e Sfema “fegore Rfem mi

G99feT #AfRerS 2Ca1 WHRTEE 2l @ it [ims 23 w0et @9a)fer Aifeca fsfe 2211 cgejfer Fu @
o> @2 @i sifde, T GURTHITRR, FEATHIRERN € qrarifkwm |

Ton fe1ei%d Tfew (New gametophyte) :

@2 o oo Sfera e (PR | SRFe AAREcI— @99/ SIS (germination) 23
e ferenls Tfgn Seofm 23| /

10.1.6 &= 5= (Life cycle) : REPRIR GRS ORI g Sl (w4l |

T =
- ~
. 3
| )
L H‘;\k A
Ty b e R N~y
H %) () \m R4 ()

e

YT () . TR @
frewm @y 2n) N\ " fex () 4

T
S

(2n)

e : eforan yw feahme &9 v A ==
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10.1.7 et ¢

() Fahrm o3 e aeifon 15 forge |

(i) RIPEE @R Sfen T wxee [ree 2
(i) fhrw alEee w0 g ¢ & 52

(iv) SUIFFCARTIN (Amphithecium) € GCBICAPRIN (endothecium) 52
(v) b e sl Ficest 3g e

vi) Tt foretsa Sferng a2t asfan e
(vi) REPRITe T3 oFF eS Soe (2l A2
(viii) TP GRe sra e |

(ix) fabrm @ow Sfema a0 forga |

(xi) TP GlRToF w2 WO {674 |

10.1.8 Teasen

1) Riccia fluitans

(i) (TG FeAPTEe

(i) Y2 I, PP 8 AP |
(iv) e 10.1.7 (Y |

(v) B

(vi) e 10.1.3 (Y |

(vii) SE[CR 10.1.2 (74 |

(viii) SEJCHR 10.1.7 (74 |

(ix) SR 10.1.8 (74 |

10.2 TFSaifaaia & 5% (Life Cycle of Funaria)

10.2.1 RFEAIRR'T Tfen it =T
@ : [Tl (Bryopsida)
ToA-(e@ MRS (Bryidae)
o W(Funariales)
25



(0@ : TRSAIRICES (Funariaceae)
s : fFeIfEal (Funaria)
geifs : freaifa 22etGS (Funaria hygrometriea)
10.2.2 Fe[9 @ 9 (Habit and habitat)

freifaat @G s Sror R=ieTer Bfen | THHICa (e @fbitas 2itg At Mifbrs, wRweita J{e 9
I, RIS R G |

10.2.3 fetety@ Bfew (Gamelophytic plant)
A. AfRzoeHRIN (External morphology)

fereni Sfenit ek gt ke Rreme | Sfegma =(ifire =g Rrtes TIF o6 SKH(tF Ie1 &3
CHAICHIfT (protonema) | @ft =Fer=I =3 |

@G (2t Tge e, ofde, =T ¢ sAfHiTe SIS SRS 4l SBR[ |
AQRFITG TR W57 wa T =ifTre FBrEIw At AfRs 6w T | ARSI 2308 FTOR TIF PR,
TP, ATGRAC G 2 |

SATSl9JfeT FITTH TAT AT TSI Afeere AT | ArSi9jfe] B2 € SIFIore SIS 2 |
AT Serelal 51 @ R spjel | sifere sAror wagfat 6w |

.l

foreny=

— qgyeat

%
/

foa : 936 iftere feeaifan Sfew
26



IF e GAR (Internal morphology) :

freafaag Ficea er=itam foa s sifqerfires 23, 72— o, Af2ewe odie FOH IR (@FUTT |
@ PRI ¢ [FEhaer a Eomb [REW 231 93 6 siEwies (RIS g Fod
TE | (FUFCEH (@RYfeT e Albla [T =7

AT PRTEW GF0 (FATT I8 YEMCE TOR T AREARFS 2| AqTed GFIEH Ao
FIARPEIT (FIT 711 91 |




10.2.4 &« (Reproduction) :

freIfaal-a T 12 o T2, Sers @ (T |

TG T (Vegetative reproduction) : RFEIRRIR S1ee Seey foaygsi—

()  RSICT = R 203 o S 16w 20e oM |

(i) R EICHINIR AESATETa MG | (AHITI (26 (25 4es)feT 230 Tow Sfema 3% =3 |
(i)  CM GO 230O Tow SErva 1o+ 27 |

(iv) SIBECACS MNCF TesAT (ol 230 |

CT= T (Sexual reproduction) :

rEaifaRl @b 72PN Tew | 5[4l @ FIT G2 FaRPICSS UG o7 =< Sl SR | <&
@ Fiiet CoiffFORN (perichaetium) WIS 19 &= ﬂﬁﬁ@ T |

R4 (Antheridium) :

SR&IeTI9)foT S <A TeeICo] BRIFICH SRR 2, 5{<&le19)feT “TIAIFRAM 19 A& @ IZCHIAN @I
B IS AT | AT gl JHIT @ APlon 27| 24l IR GIHRAT 7| Sfcai
SRS SRR ¥ MG AF R Feeitsl I REebE [ @R maa— 320
ARG A | &l AfRore e weREeAn (ta P Jpefe Fefe w1 afel %=y

RIS 21|

BN (Archegonium) : RrEaIfI-7 forenizs Sfgmwa & =i wereitel 74l W Fiaiaiofere
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JBRIPICH TGS T AR R e, Fiaiaiaffet cofziTzibars aims agraift e e e spizey
g B #ifge AT | RNl T FuAefere 387 27 g oFfe Fieew T 2w Feeg e
P AT 3R THATIR SHTG 7 | oA SHOTE o (venter) € SR S0 ST (neek) T |

&7 fown 6-8 ST (@IF AT | Srerd foen (@FwRite TR € ©F Sots M I
AT TSI |

-~
"

"“_H-.n_#l‘..
EWINE =
et

o v

B985
SR e
=]
o
é

e

¢,

‘ﬁ#ﬂmm
I
—
L
"_ﬂiﬁ'gﬂ*
R S,
— h_ .:': "
Ll e
[ ol
“%;1“;“
W S
@ aﬂ"ﬁt o
S 1 iy
i
3

10.2.5 fSTIF (Fertitization) :

I TG eefod T RreIfa-a e T Sed atare 27 | Jefer oaie 230
fefs 2371 T T et 0| [5g @I @3 23l fTaiga Afze ffere 20 wea Tare
GIBCals Teow 23, €% SiR0AIDE 28T (R9KE Sferas s (@i |

10.2.6 (A9%3 few (Sprorophytic plant) :

R 2aS! 7T wizeant @i NRGIRm sifsre elfere 20 a5t @9 Sfema 7
F(E | (@S] SIS AL AL FIAIN o1& @ Jra (17 [reifers 2331 Fiferbar o w2 Al
@ gt =g A1 ACH | e siftme @9 Tfen foat sxeet faes 20— 6 Al #m,
51 & F=if1SeT | (F94a T Meoa fea oiexl Al o i fereiae Sfgwa e @ AE it
% 0, 2 @ FAPTECET Sy SafRre g 7K @ Ay (Aficat sieifs 231 Fi6t | 151 Soitaa s
fera R SHBTF FAFTCe 0T | TIPSR seRm TR s sifeHre &3
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(i)

(iii)

(iv)
)

oa : AR THow

AT &b : FIfISe b F0F W9, @RS TS ANCE=ies (9 2 40w |
DI B T §F 9107 (R | AT wendt e Afzeqte EHHIG! A 7% (7l [ |

Y ATID : FATTH DI TSR =R @Y FAE SO FF ([T Y AT
2AE | AFATD FoF|fel AP I Pzl @7 7= Rrefro— Aom iRk
(trabeculae) ICeT | 2 GriRfFEsle)far gty s Kge S|

CRoYIRe el T (sterile) ORI G SRR AT w1 SACH (R Fell 0T |
(IR AR (PRl (FAPCRICT AfITS = | (FAGCR NP Awfors [eifers zoa
ARG (n) @9 T2 FCH | @9YJfeT (@ e TR S| ACF OIRICF (R (spore sac)
e |

O © FIAPTCER (FHRICE B HAfeers ] (FICIH AABCS FeICoIet e |

SARIFCHAN : F2PTECER AL € FECR Serelre] B M DI 0 SHbes
ARG 0T | SARFCEAN @ FIARCTeT ARG 051 o 9 SR, 229
TATER T GFT> TP S ATF— BRICF ST 0T | ST (FIF9)fer 472 sfiwal
APRYE W @R FARCH siffde ze @3 RIW 2300 SHARCHN YR AR
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(vi)

SARCHING Yfertet (X wites A IR Se* (2l AR ©IC (AR A0aT | 326 Ao
w12 IS Hfeero A |

SHCATRIZIA : FEPTSCEa e i SRfere WEh € a1 (@I ANBE SHeiwz o
G |

10.2.7 397 fawiae : FifrSa(t wifers 2te cAfeo wgaifer Yfert i e @efojfer azca fsfe

2|

10.2.8 7w ferentsa Sfgwma i@ : @oafar srgat sifacae oigfis 2 T foret Sfemm i

AN

10.2.9 <5< (Life Cycle) : (74forad 7RI Feataa Siaens We e 235 —

- NG T
) e ,
g Sfgr \
(n) \ ?j\\ﬁ -
@wfﬁ (n) \

|'|I. e
[ I ()

T Tl m (n)
@ (n)

(2947 Tfew (2n)
F— iRl Q)=
g : Femfaae evs
10.2.10 STt

1.
2.

@36 3 STOR St IS g ?
CARCBIN fh e
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SARPCAN (PR (72 T2

ST 5 e

ARIFIRHM 2

FiferG 52 @it @ o e

JICETl PICP CeT 2

e o Sfgn =i eitel e ?

careoife 2

BRSS! @ ot e

RrCIfa FARTECeTa FTaToew SIS FC slow Iefalt I |

TaFE 8

R T AU T e

—_
- O

eI |

SRR 10.2.6 (747 |
SRR 10.2.6 (747 |
SRR 10.2.6 (747 |
SRR 10.2.4 (74|
SRR 10.2.6 (74|
SRR 10.2.6 (747 |
SR 10.2.6 (797 |
SR 10.2.3 (74|
SRR 10.2.6 (797 |
SRR 10.2.6 (797 |

10.3 ATITIRE AL 999 (Economic Importance of Bryophytis)

ACARFIZGIR ST g% gl ¢

(D
2)

3)
“4)
&)
(6)
)

THIRICE O 6 *F RIH ey @ 75 (Peat) tofd =2 ©l gienfa f&oita ge =¥
% e St SeTdide Sl 49 (JR 2SN 32, T 8 6l ARG (green veg-
etable) IWINF AT (Packageing box) IAZT F1 2T |

TG 40! e 230 BIAl SRAMTAR IIF AT (Seed bed) T2 F41 27|
Nbw o vz B N 22 BhER 1Y 6 |

T S ARl (1K |

oS AFGCAGS (antiseptic) 2T RIS

g g Slergs Ay 2aTltae aie oY Sz |

32



«&F 11 O Pteridophyta-3 ((GATOIFIZ0A) Bifd(@sF Ay @
ERIEOE

15+ (Structure)
11.1 &[N

A

112 GfarersEst wel Sfema vifafas tafiE;

11.3 GRTeERbE s

114 GRTSEREE ATel IATAFDE )

115 GRrerzs wem Sfetm @@t Rmom w<fwe amd
11.5.1  Sporne (CII%) @ ef@ifTe @fqwm

11.5.2  Sporne @9ifq® @AW st GRTewEs wew Sferm @dre
pifdfas AErTR |

11.6 @i
11.7 Teq el

11.1 e

CRTTIFZE 261 7ML MO A0 ¢ 2T G S7F (Vascular Cryptogans)
Sfgmadl | Sfen woite GRTEFEDR RIM AR ¢ fEEarsiti [ ForRes ¢
IS Sferra 4 ARG @ Far=ii-a3 12 aror Sfegn (i sifsfes taficam scet sy
AR |

Silurian (PRREM) Jeat (| @ 380,000,000 IS BTa) TEI 23 fereifemia oo adaie
T (ot ot Bz, zrfest GRrorezn! wiS Sfen | a8 sty i@t @2 qgsie Sfen
(DT @Y, GRTCIZoR Arel ATAFEGR A, @) Sporne eRfEe [few fim vifkfes
a3 Tt ST 2319 (53 FACA |
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Tl ¢ 3 GBS FF SAIfF—

CGRTTEEE! Sl Sferrald et (A Ryeffet 7S Siere s e |
2 SIS Sfer@ Aol ATAFRHIF Ol [0 FI0S 7% 23 |

CofareriEse AN wfre 2fozs ¢ [fen @@m vififas taMem s
AT el FACS AR |

11.2 GiarewEn wew Sfema vifafas tae;

(D

2

3)

“4)
o)

(6)

(7

(A4S e Al Sporophyte (2n) T G &FS o1 KA | (oA Sfgn fereniem Sfgrmm
o S T SR 3|

@aE Tfen 61, T @ ffel [ e (Ifoas— ARrereRoR swve 5y Tfem ol
eoPR®) | FMYe [Rge eaghos |

ol Fa 8 GFONG ﬁm wiefie MFCFFZAR (microphyllous) @3] 32 ¢ N
TTIe WS IF FRAT Sdlfe (NFZAPT (megaphyllous) |

TIZCET @ (T oS |

(PRI Al sporangium (FYTE A Sporophyll-4F FCF A G9(F SRR ACH | ([P
T (@9ef@e)fer Rferelt asfas a1 Aftere 2 EGIRER (strobilus) Al @2@wET 5o
A | I GO GRTTIPRER Ao FFeta @9PRe Al sporangium IFI® 20X G
(sorus) oo T |

@9 ST (@ (n) TAT FA A Gelel 007 FCF | (@ IS0 aAeilfo @2 SR
fAf1% (e el 79 A homospore T FH GR &3 IR @ eGIforra ATCaed Al
homosporous & T, Twizds Lycopodium, Equisetum, Pteris 2% |

@ @I 2GS 7-4q0Ta SNFe 7o (79 Sl SPTIE9 Al heterospore SL2R I | (T
@9fel SIS @ It GIENTHIR A JICRY @R SCFIFS (R SN @el9)feTcss
5|09 q Microspore (81 U2 LR CIGH(S SPTCAGER] Al heterosporous THRTEIFIZG
o7 2| (T Selaginella, Marsilea 2e7if# |

TCE] Sfewa (9 Srepfe 20a (3 ferenlda Tfeere 3 23 ©IC antheredia (741A1) '
archegonia (T Tz [wiT— @2 FI[C GrF FEIEA A monoecious I | (N,
Lycopodium, Pteris &gf® |

SPTICREER] (BRTSIRARIEE Fitaq S 20w (@ foret Sfen 32 ta wite *[xwa Fait
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®)
€))

(10)

(1D

(12)

(13)

0 archegonium @3 709 SIpHe 2 3 ferwixg S xywI@ =&l a1 antheridium
TENT— @3 e foreiyg Sfgrcs femaiA At dioecious el | (T — Selaginella,
Masilea &gf@ |

SPTICR9E] (GRTSIHR0 (AtF2 e A Seed @3 RS (evolution of seed habit) ¥
2CACR 6T A0 0 27 |

iferel QAT TN 1 AR MG Seo{>= |

@aa et e foreia Bfen 7aifde w1 semicaeer] ewiform e Sfenfs
IR w1 @1 @oF SR 9IS 27| ceeie At foreld Sfenfs atrm (e i
T GR (@R Ol CFCG2 FEFO (@I 907 9ifde @3 @97 @19 bl e sikfEeica
R A | (@R S0 AGS Q0 ARICHE (I € (T I q06, — FR9ed]
GlRrerrztg T Sfgr Magae— GRS (exosporic) Idle G (FCd
(@9 @R (AT oS 20 &S AT 510+ (| I3 LR (AT SelRoies
3o TEN 79 @Al (FICAIfee [EF, NIRRT 2ae M0 @@ e s{f@im

A

G F0 RMEF (PIT A initial cell (AF @PREAR Teolfe 2RR— 97 9947 fofe T
EPRENE BECPARINGRAN (eusporangium) @ (FATHITINERN (leptosporangium)
T Sfefee w1 27 | Srelfer @RfEF (@ (AT TSCHREEAN ¢ *ywig @ e
(I (AT ETAGICHARIMERICTE sl 2| ZCrieeric (@oP=ets (i bl
U W W S 23, 97 ey ey (79 AT G (@9 Kl 20w iR 2fvr suk
Gy (I ’{[ﬁﬁ/@ QPDEACEIN g™ ACF Il (@NS—Psilotum, Lycopodium '€
Ophioglossum @3 281 FETHARIGRG &FMoF | ETABIT=IRINERICR (@PREAR AR
GHFTGT T, AMTE SOEIT AF 8 @R A2 AW € FRAIT T | (T —Peris,
Marsilea &Sfeq (@A ETTHITRINTGRIN @iFfos |

PRGN A oR&ll Al Fhe, ofes sraidite  vwn [N @R q Sies
SIoIfeT SYITGRAIRS A SYATAGRG NRIAE (A8 T A0, 2fSb Srrgpizs @
3> -3 IGHTARTT *[F A SIS 5107 I |

TN 3l Frew oG s wigfon 3 2o siFeanfmm o At (e o7 93
SR A (FI A (ORI I (P GR FEIO SR I Al (@ FA T
9IS | S W0y GG R ACF | SCeTa AR *[h] SNRFCANC et I3 (A
e =1

el 22Ty feretm Sfema ev7 FSaieT @ T3 a1, FIT @ #AIe 1o 03 o (@
Tfgm oo &
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11.3 GRTewRGs G ns

GRTTERER CFa— 126 &, IARFEI— (@R (AT ool a3k ool (0 @9 o 12
R WA — Ui forelad ¢ @qaa Tignorg 12ioa sl sicrieare igle fon 2eam aom
Grejs PPN ((RUBAINRE) |

a2 Sfgrnes R ¢ WReRl @R @EE Al CHCARFRDS (2n) | S0 AfoT
Yl (@9 Senls Flw, #iel ¢ et [rems, @@ Serm @ PRers stey Fribp @RiReee=
AR PIAFC @G (n) A 2| YIARC (F9 2o BTl & A SICICOIRARLF (n) SF 2
R |

ICH T GRTTIFIRGR (79 e 203 (@ frentad $fgn oo I3 ©ite ke @ Fraiar Torze
TR | @ R0 fereled Sfen 281 1=ART Al monoecious |

SPTICAY 2P] (GRTSIIR0 2 <™ (39 IFCH FIA9 A megaspore Il 2K+ Al microspore
TR FCH, FIAY G forenia@ Sfgmn 4l SR | 7R4IIPRe =[Sl @R 901 FHIGR S0es
e THE WS @ @zt (2n) o107 I W TA @ SfemE s (@I iRl
el A MEHIRE smfere Kelftre 20 2T g9 8 9o 2300 P ([94 Sien(s

Aif5e =, — GBeId GRreRsR Gaans kfee =1 (fog 11.1)

et R St }\

oI (2m) SGfeeT A1 =eF (2n)

GRS (2n)
CERERST
Tw e l

A9 (n)
\\ e |

©few (2n)
g 11.1 : GRrewRoR Gaws
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114 GRTewsT Ae AtawRsm ML

R AT
1. Sfenl o 1. e fereia
2. @9 Sfem 3, IS ¢ sor [Kreme | 2. forwing Tfens 1, TG @ sAror
fireme w71
3. dEe I SHAPRS | 3. IR el AP Al

4. 992 OFleF (TCHY) O foq iFlon | 4. T G2 WFoR @9 (oA I |
(SPTICRY) (9 TofT A |

5. feteixg ©fen 7=2aRT (monoecious) S 5. foreia Sfen iz sizast At
fSmarT (dioecious) 20T AT | monoecious.

6. TAYAGYfeT «Ige 20 BT 6w I | 6. GREDT 507 FF |

11.5 Gfaretwizse s

WEw T ToARE  AFE T[W WAT AT Sfew GRireeiRies Gt
(Trachaeophyta)-d S¥YE 4 2AfRe, SRFCNfTEN R oop we Sfen [@wwt at@
SFTANFRER (Archegonitae) &) TFHT FA | SR SIS ({94 Tfetnd eoife embryo I ol
(ACF 2EAN Y &F© G T FC Al a1 GRCCIPIRL SIS Tfgn 20 GTACAFIREE
(embryophyta) G AR ATF IO (2IFe FCF AcF | [Afeq Toea Feaaes eipre Sl it
vifae @RER esm oa Fa— GRITwRoR @den a0 aWE T SrEdeiey
AR 2o P12, @R (1911-1915), @ 286 (1936), @, (& T30 (1936), 9. &1, SIROIGI
(1950), 9. TR (1954), fer.aw. Fa2 (1955), . ©IF. ¢ (1966) @ fE. g, A= 2P (1971),

ofSe @Tfqe |

11.5.1 IS GFFHCS ST A (Sporne 1975) &df$e (aifRenica [Rsifae Sicasa Fcat |
Sporne (1) @21 TR ATIR (1954) @BiRe @TRAH-97 @97 67 03 T4 T |
A. @ APl (e aelfe, Wgeia GIRICRE = #Ael (502)
Fof 1. affacafem

2. GRICArRRGem

3. SOGCAFIRCEATT
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B. @ — ARCaAGAFrel
39f 1. SABTEAGTRT
C. (@ — =nErmi7ifrel
35 1. ETEPTereyer (Ree awifs)
2. FECRICANGTER
3. eTATeITeglem (Reyy aefs)
4. SECAIRC e
5. GreTfétacafem
D. T — cwaofrel
o 1. e (Regg)
2. CHCAEREe (Rew)
3. FrETECeiem (Reye)
4. TfeCHlom
E. Giftrel
TATH — RCRTERT ([Re]e)
o 1. FCeGRER
2. BrssfTefem
THATEA— BTG
Fof 1. wRIGEl™
2. SRR
TATHAT— SPEATCY
T e
THAE — @IS
35l 1. fefercafer
2. Sfferafem
3, e
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E. @f— cifesgar-nizfe (Rae)

= =

3o 1. SIS CERRRGim]

2. AR

3. S BT

11.5.2 GRarews wrel Sfema xidire sifdfas catepneE ¢
I AR TP ¢

1.

SRR 2S¢ it AIZTFeIE GRTSIFRG! GrSi Sfgncanst |

2. (ARSI LT WYAIE (9K Sfgtnd FhTe Al G SIS (ol |

3. @4 Sfewm o {3, Jreredle (FRCTNETORT) € AT Fs— @2 36 Sree Rreins,
AT (AF s ABTCTT AR e IS I |

4. AR FIG e =M RO, AGRE LA AP ToAlen TS AT |

5. fofer canbitohmems

6.  @PREN TSCHARNCGRT aFfon, PR @R *goa G @IRE =E el S
JE AN |
Tuizgs — Rhynia (ABf), Zosterophyllum, (STHLARIZEN) Tohifi |

I : ARCAG{Frel

1. @@ fen RN, ARG (Jrore F) ¢ II IS [RoT— Tonea Fiog 7
IS, ST NSRS (20F) TS AGTEC Soif=w |

2. A1} #g [EH— Af7_eS “1%1?@ (Psilotum) 3! #{[SIF 7 (Tmesipteris) &6 TS |

3. f55fet centhifseler wreim

4, ‘{ﬁ% (Tmesipteris) S} f&= (Psilotum) @"PQIFCﬁ Gfge T e At fae s
I8 ARG (Synangium) 51677 FC, TR FICST *FoATI F0F GRS A |

5. @PREN T/CHARINGED eFfen, @afer @z wigfen wiefle srader |

6. sifFere foreias Tfgn® (@ienen™) I90@, @@, ol | FZAFT (monoecious) Xl
33 iceen [ 3| TWzae— Psilotum '@ Tmesipteris |

EiES M)

1.

@R e 31, IS ¢ ool [refrs, Aol Fu | o ¢ gFioae W Ml [
MECHFEAN eFioq 2[RI ATF =, AR GHFH |
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2. TBfeT eTe @ITHIFGeN GreRi— ARTFICIRERT ¢ wifiettlere @al (@ital it Afeire
23, g by ot Mo oo |

3. TAPRE TSCHARAIGRD SRSlR, FTICA9 A SPTIAeeR], A |

4. @RS IZE @@t (sporophylls) GRHTS 20N @YsIgNg R A strobilus 1T I |
*Iafer AT Tazmreen IS |
Tnizgel Lycopodium, Selaginella, Isoetes.

& s 8

1. 9% el o1, S ¢ sfor [reme |

2. JIGAE ARKTE, 00 o7 @ AN AT |

3. oy O fp 4 (ridges and furrous) IFWISIA Afeers |

4. Aol (% S=E@ B IR RSP Afeers ACF |

5. CACGIPGTe wi=@l ARl Sotew |

6. @ f5g ewfore IO AP A=T GIERCAT T AF | (I @ eEiors
CGIGIZCET K% 20 FIRE e JR I |

7. oy oy Reyd ot (Magiem e=ie #ihe ¢alce |

8.  CAYPREN 7ff AR T (A S| ST (FY2]), BT IRAIGTRG, @R @eitas
ARRTS (FPRAER (sporangiophoure) FNF IFG FIOIF T I @917 W (AF IFTT
SR 2ACF | @PRARRRT @3 qe 200 *F NFRoa @gATIgR A strobilus Ao FH|

9. I FFICEETE |
TnigRel ¢ Equsietum, Sphenophyllum (R&]®), Calamites (R&]®) |

@A — GRvTel ¢

1. @2 @des GRreRrEbersy Sfewtz i (Fern) It #Ifbe |

2. (@94 SfEn 3o, IS ¢ sfier [refre |

3. Arelaffer IR, IFMRAPTRS (CNANRFIZER), FeT Sl (TN |

4. G FOfI @ATHIFSRT, ARTEIRGRT o[l bl effen| o @F@ re
AT (leef gap) AN |

5. Foifel @R A sporangium IFES ZCA G (sorus) o7 FCA | GIAGYfeT ool

feras ity 1 Rl TaRE @i «3fae 20 e (Sori, G @7 Iga6) o7 FCH
2N, (@I (@I AGOTS CIAPEfE AR TNF @F RO «@0Ta 91903 S0y A,

(TN« Marsilea.
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6. o1 ISR |
7. 32 TR (Pteris) T2 SPINCAY2R] (Marsilea) $©F SRFIRF 27, —

11.6 2%kl

1. TORTCFRD GroR Siewrees bikfas QM) 7T(F e SCEbal 3 |
2. TR € SPIICAL] (BRTGIFRE F0vE A 7 Swiggel e |

3. BECRMGRD € EEABITIRAGTRD @RIEAR [ ATSh 2

4. GRrorwEeer Sferm @@t sitfas @REpries [awe e

5. (CRCCRRED SR Slema 0w PO /1L H 2

11.7 Teawe
1. 112 @4
2. 11.2 @4
3. 11.2 (g
4. 11.52 g1
5. 11.4 @41
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¢HF 12 O Lycopodium €  Pteris-€q

GRTewEsE wdtates I3

Gagers

919 (Structure)

12.1.1

12.1.2
12.1.3
12.14
12.1.5

12.1.6
12.1.7
12.1.8
12.1.9
12.1.10
12.2
12.2.1
12.2.2
12.2.3
12.24
12.2.5

12.2.6

12.2.7

e

]

Lycopodium-93 &3 3feg™
Felq 8 IR
[SERERCTE P

Gl

12151 SIS G
12152 TGRS
forensa Sfgma otom
==

G 5F

apiiget

Teaer

Pteris -99 &= 3feg™
Tfen woite ==ie

o9 8 IRl
ISERERCTE P
oo

Grele]

12251  SOIE G
12252  @q@E oW
forensm Sl ot
12.2.6.1 =i
122,62  Fua
==
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1228 g @9¥d Tfgwna Ao
1229  SEAert

12.2.10 Tezste

123 TfETewRin wdtates 9

12.1.1 &<

G2 OIS Lycopodium (FBCHICATIN) € Preris ((GFF)-99 G 302 =4S A0 Tt
TR | G A SACHCANCIN 251 GFF e € (BRIt 251 TFe (GRS, ARtAIGNs
I I T4 27 43R (BT 96 Fifafbs e wror Sfew | sRcRIiconfSa ¢ (Gfie TewE Aweae 2hy
&g MHCANCATI @P=A A CHARITEAN (Sporangium)-a G TSCHARIERT eFfon
G (R @PREAR AL @CBIC ISR aFied |

2 GFIT 230 WA GRITERER SIdtafss 79 Tide TRre R |

T ¢ @2 G0 A FAR AT SAf—

o 3 TTTIINIETHG @ Feep] aFfod GRTTFRT (Lycopodium)-49 SI#is 15w € i
Giaw oo R[fen e »Ritenal Fare A[eE |

o 3 EFABITHARIIGTRG g aFfon T (MBTT (GRITFRE Preris &7 67 € ©IF

o~

GRWb(SE RIS [Raqe 1 S0 7% 203 |
o GRTTwizoR swvs Sferadn waes JFg T TRw 27|

12.1.2 Lycopodium-€3 (SETHTARCITT Gae) o™

AEICACTN-9T Tfegr Taite =iT—
EF— wRFo(Prel
Fof— AAZTRICATE I

(Mg — aAECICAfeRt
99— Lycopodium

12.1.3 FeIF € i (Habit and habitat)

FEICANGIN-GT (@ Sfgnajfe] AlReT® (@I, ¢ IR SR 27 | AR @
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aeifosjfel e SIge TR O SIfEFIR*E 2[WH 2, @I« L. phlegmaria @3 el
TG delferfer MyEmae YT, Gforite ¢ wiET e &R, @@L, reflexum.
FABCRICANCANCTR IR0 2l oF @ L. selago, L. phlegmaria TN &<l FISH 4e w21 JeTs
ST ACF | GMd Eurostachya (FBCAFNEM) sitea W@@ T 22| (T ANE Aeifeq a4
Fre =NfTe SRERIT ACEF O (ropalastachya) IPCARHIFR SoAae W@\Q/W A = @, L.
Clavatum, L. Cernuum 8@\% |

ABRICATTAR ewfon)fer 54 7hg sieat (oers iz e gt oy g 67
Yeifo o] SNECETR Ao SgEne Kyt | ARCHCATEGAITR 200 B aenifon scay 33 ereacd
MeA T | ARBCHICAGATT SR aEifeq FEF6 o6 @I— L. Clavatum, L. Phlegmaria,
L. cernuum %S | ¢ egifea)fer Rraae: nifefer, Faff, @mizsie aefs #key segte fRugse |

12.1.4 73949 Tfewma 919 (Structure of the sporophyte)

1. G : (@94 SE SIS 73, (I0e, meiIfiE 22 | fog aeifen a4 SIS 3g (erect) S
fog eerifon duiq G =Re ©Ita SRR F0F G- (M *1R19)fer g 221 | *Niisfera g
ST A SPTAI 230 AICH | SR (FFa ordl I (@ (7T *[119)fora weleli® gl 230
Ttz e Sfoa @AGEATS (strobillus) 7R 237 |

TS

i

| AV 7 y A v (or0)

8 4 |
& - &

foq : ARTATATIN-93 @q¥a Sfew

2. #Atel & FRCRICANCACTT Aol e, T4, SIS, THPE € GO TGHRYE | 98 L=
ASICE “S7@ A ABCPIRFEPT (Microphylls) JCeT | el K@l sppel At emio! (L.
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Serratum) T | AFS SATS19feT 2-10 mm A 27| &l @ *RIDPTST Tl sAroiojfer

FHffiwig Tt Afere |
3,36 ¢ FNRRTANTACTT o1 warIffE srorifes @3k *iifTe Fices F6 2309 91 2711 4y
aeifer o1 ICe i 23t f9fe 27|

T@afon (Internal Structure) :
1. IS g ST IS SRR WHGR— FARTE @R=Te e T |

(i) §% A a@feifi™ (epidermis) : 4ft Wawa (B stz @ 7= sifde T— Az
@R bl FEHags 271 sigax Toifrie 3 srifeie 23te It |

(ii) FTEH (Cortex) : TF b SRS IZLART TG WG 2361 053 | NBCRICATAN Fice
IFSICT FOT AGIORATT ATg A SRR 2300 AN | FCIH0 dSifOre (L. selago) FCoH
(PTG 2ENFIE (T 2 915 | =i g @@ifere (L. Clavatum) 6T foa wgea feg
@ AR CFEANEA (T [, 7= A AN (R 8 SR (FANFA (T
IRISEY

foq : Lycotodium clavatum JHTET &T=0

(iii) arerefs™ (Endodermis) : FCOCFE T (FIEBAT 2367 GUOCRRT | @3 TIH
FECAlTEE FABREE vEa ANt @IF @ oife |

(iv) 2% At oz (Pericycle) : GTOCRRGR % g @ A1 WIifts e [+ S
ACRTRIZA YT 25 910 I |

(v) BBl (Stele) : FITTT PRI SRS (FHFS(S 011 08T | AR CANGAN-97 F5fe1 2o
=Nfafsfer At @B (protostele) FRe @RI STes! AT 912l ATF 1 | SHZCET FWIZ GH}F (exarch)
7| gufeleim a@Relfean sice [{fen aom 56 @ aw, @« (a) ShfSetoi
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(actinostele) AT SIBCETS SIRIFhed 27 Al L. selago, L. serratum &gl geifors ol 11 (b)
CUTSIPBRT (Plectostete) GTTFCE RGN I WG WA (O R [ AP, @ L.
Clavatum € (1 | (c) W @CHIFGRT (mixed protostele) ACF(E SR 8 (FICIW G0q o=t
ACF, @ ™A T, L.cernuum FINF SSISCS |

g : wizrTefEnN-gn (e aww FH—
() wnifFHeEsi, (2) i @iEisE, () @3t

2. AT ¢ AN VNI SOTT FeT, Aol LR O 8 TFgeF (e A1y +AfFefre =
| AT T GF 2199 (stomata) TSN | (AN 7! & (AP € ASHA (T
AR IT SIaHE (@I 7 5if0e | (e IR @Refer @aEEtyE W ek
T TOIOPRICT SPRY oid (il T | Wil SgteT «owig w3z wiferet
TR (T ST FoNF (@2 FCI (FICT Fel =it |

@ : (3) ACFCATTIN-9F 2lIeia =TT | () TCEF 2PATRR |
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3. W& 3 RRICAINTIN-93 Yo Tesife Firea #fivs 23re Afwtwrs o3| oow erRTwEm
GRS [RM4E 93 ¢ Igrarwd /IR F0OF ol A1 F0EF S RIS ¢
T@HHCE [rere ARFHER @R oy At = Swwnw sl
ABRRRE AR @7 wEl e | Jew Fofere Fitsa wiw @IeiFsRE g o
G (I SEEHICT AREET I ACF | Sieem eifFers SR @i
Z3(eTe AT SRR TR At AT 27|

12.1.5 @« (Reproduction)

12.1.5.1 9%[& G (Vegetative reproduction) :
FNRCRICAICAICE (@9 Tfgn fMFferie ©itg Sele See 7~/ 0 |

(a) costt <t {ﬂﬁﬂ P CEREN (By the formation of gemmae or bulbils) — L. Sclago, L.
phlegmaria &S @EIfsTe FCTT TR W0 Ao “AfRACS I Toigirrest Iafde
TeAAT 2 A ARSI SGCAPICHE ARG e (F9J SErvst 1% A |

(b) ¥&re3= 74t (By fragmentation) : STECRICAIIGANTTR (FIF (FI &ESF (T, G2SIF TS
Gl ST ACF, GTFHCG IS (AR SRCHF 7O TCo R SS9 230T 19 SIGLAR 919
Bl

(c) ABIFeT 99T |t (By the formation of resting buds) : L. inundatum SIN<F &@iferse
SAfRCTE Tl Y JFCeT A0 2GR G Y Yol 220 e ARCACH Toe] Sfgn
Teof 2 |

(d) 1-BTAra{FCa Ta 74t (By the formation of root-tubercules) : FRFICHAITIN @
L. Cernuum 1<% GIOTS LT SO (FIT 2800 Fh FX "o S SLof &, G0 61
oeaFGe ACet, T SgPe AT g Sfen 1o |

12.1.5.2

(ARl & (Reproduction by spores) :

FBCHICANGACT (@ Teo 2 @PREATS | @PREA @YAT@H o (Adaxial) |ea s
SRR B | (@PRA 2B ATSICF (@97[@ (Sporophyll) ICeT| g eenifers (FSTAPHNRE)
Sferm afelt sz @7 2 Fie e« g o= gafers (@It ¢ oy
BTCAPHIIRR) =1 eleits @siangdt e 27| arwta @qgPadfer @36 s Soiw Affaica
TR 203 IGfREST Al (@I (strobillus or cone) 519 FH | (@sGa|feT SFIH Tore sig 230®
(&6 & @R (@9ICad e epibl 23 | (@OPREAR SFhs Jea T 27 | &felt @o=eR ootz
SR (FHET (FIT AR 2 2| ([T (FIT 2300 @GCRIT (2n) AT T | @I 2300
AR MG @GR (Spore tetrad) Teoi 27 | &fofs (797 @2 wigfen wilie Lycopodium
o7 CRIGIC™AERT |
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PR AfReTS 230 @PRAR AfzseEATR o5 +ifoa Sesife w05 | @3 o7 »Ifbc Eoifimm
JCET | 2 SCHE (PR fAmigel 906 @3 @qsfer aiEca fefe =3

fou : = ARTHCATTAN -7 @oATNGA ((FI) THCRR, U, G (AG, 9. GF (79

12.1.6 foreys Sfgmwa 19 (Structure of the Gametophyte)

@92 234 ferentad Bfen 5ot &2 (FIF | (@R SIKFCAMICIR Twee [fon eifors for for s
ferenta Sfgmma %1% 23| AlRTRICsIfEaN sTieer] 2eaw e Bfee)fer =artt 2| @epet 23t
@ fs = e et [y ewifors @9 SSgeamas 906 (@, L. Cernuum) | GTFCE NIRRT
(prothallus) AR (aerial) T, TIRE, @ L&fSCe (@FIF SGFCAMAN IgMe A7 2 (@, L.
clavatum) O (TS iR 23|

FRCFICAICAN -« fsferiie fRfen eptam @i=mem o=l aR—

(i) L. Cernuum <5< e@ifere foreim Tfgn, FFu, 2-3 mm ), SR IRAR € SRF
iR 27| IR oeifh T @ Wi 23| 4fe SRR (AT (A Tee wlsjfer sl
SRAIAT @ Fril Rafire 23| et Sferm efimmr oidl 230e AReEe Sesiy =7 | i
SRTH S HFGIN =AlCFA SIS w1 1 AN

5@ : L. Cernuum-93 (A0
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(i) L. clavatum TS eeifers et Sfgns)fer @emm it @ Aot S e aifdw |
T sitercaa =y A wen g 7R | Jrole ST 9 220 ALSAG € Wi footaa S
TG @I GAPRNS o T AR | FARCHCANGAN -7 2 eeifosfer oG &2 | 9=

FEwio! SLCH GeeInio)fer A0 |

@ : L. Clavatum-93 C2en

(iii) L. Phlegmaria <5i& @eifeq ool Sfgns)fel Jo@ikl ¢ «@= 23| qa @I g,
T2, IR A (FEFIF T | ([T SR 2[4 @ Flalal S |

fo@ : L. Phlegmaria-99 (27T

T S (Sex organs) : SNECRICATGAN FEAA TS TfEI 2oz (@AGIGRT (Protandrous)

27| Sidffe FR4efeT STer siffers 23|
ARSI (AT G SR SRHAN QI S | 2[Rt 19jfeT M=l Preniam Tlermm e
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2fe5e ST ffEere (embedded) SRR AT | 24NN FEST SRR X[Ple] MPTRIT W2 ISl [+
XL 510+ FCA |

FISIfeT siffeie SRR T ST FICHT U @I | FiEi! S5 (venter) @ SR Sk0e [o s |
T[&F (venter) ST e Sfema Wt Wize 2t aw i s alzeaw s aifae =1 Ske
W guife eI Affasam e | R ket 1-16 T SN @R @R W IR AFT SN
CHT € @3 fTHHT (egg cell) Kupsii |

12.1.7 == (Fertilization)

T sAfere 230 A (@ € TSR (1T ThAee W O T A} s
G AP B W G2 AR WNhee sd e *wgaler ARty o wE g
@eTg @3 *ie Tiga Afze fifere 271 ffig g siffics o3l @itk s =1 wim w e
Zellq (2n) (oospore) A0S 2 | Fellq (FIF NEHIFF Awifere Reifers 22at Mg @ Tfema %

I
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12.1.8 &EI0F

ARCHTATTAT -7 Se5S T5 @RATT 22e—
c— -
/; Ty
;j AT T 1}?
\ y
Ry Ny
eIy Eife= A =
— )
R =&
o J
RS 1 @PT
T Fard i
ozt T Ewmﬁﬁw |

w @t o

(Fewmfen) —~— @9
foa : wRFAfATR Gawve
12.1.9 et

() @%@ A CHATANREE FIF e 2
(i)  SNRCHCANGACTT G5 A= efeifon i ey |
(iii)  FNSCRCANGANCS T ST =T 2 (T 2
(iv) FRIICANGAN-GT (@I eeifors S @bifolT ol ame
(V)  ENRRICAIGN-aa ek Sfgr (refs foreinm a1l e
(vi)  CHIRE Al (@ IS A2
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(vii)  ETRCHICAINGAICI TG G @6 SAR SLH g |

(viii)  FNBCRICAITGAIC Fox @ foreniad Siga Si SNCelbel g |
(ix)  FRCICAGICE (@I -9 510 3 g |

(x) eNECsifaT Rfen exa Foferm adfa g

12.1.10 Tegsien

(i) PR IR FY 2GS (@97 |
(i1)) L. Phlegmaria

(iii) FRCRCAINCAN-9GF HREAT WIS @EFIFIF (club-shaped) @ TfGH(G SICIF6! NE T©
(AT Y 0T GCF “FIF T 0 |

@iv) L. cernuum
V) (9L

(vi)  @9si@e)fer 74 TS 20 @I Fafde MTER FIIC o7 FCH, $IF OIF FGRET Al
(I AT |

(vii) SeCoRT 12.1.5.1 (79T |
(viii) SR 12.1.6 (W4 |
(ix) o= 12.1.5.2 (79|
x) SR 12.1.4 @3

12.2 Pteris-99 &a« 3fea™

12.2.1 Pteris-93 &fgn @iCe = (Systematic position of pteris) :
A — ETCBICPIRTee 1ol (Leptsporangiopsida)
Jo(— Ffeafe™ (Filicales)
(ollg— AfeTCNfSTT N (Polypodiacae)
alef — (5™ (Pteris)

GiRA-97 It oRer guife TE—P vittata, P. cretica, P wallichiana.
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12.2.2 T[98 I (Habit and Habitat) :

BT 239 @3 I SR Sfen | 227 71 el kT SiTehie ¢ Sk F 4y afsw 7w |
Tfgnofer 3530&1 23|

@5 «3fs wfesifafbe wief, T2t abicas Ne, AT 10, QTS R, A2 @24 | GRE
AR e SPreTe TR | TRTR Ay € AToe T SFreie AN A |

12.2.3 (@949 it A9 (Structure of Sporophyte) :

3fZzo1dm ¢ GiT-9a @ Bfen o1, I 8 Aron [Keg | e e CFeg =2, =N
alf R | alfRFT *NAIFT | 49 € T Z0® AH (@ (4l IF— P.Cretica T5F eaifore | afm+
*F WF QR SO AT | 98 WA WICTT! (ramenta) JCET | 3T AL &ifRBCHR TICHF S
230e foiafe 2, Jersffer spRiIfers o7 @ *eifEre 2q | Aol AmIE o (A oid 2| ATl *F
*F B W ATF | AR AMSNE TG (frond) ACT| 2IGOCHT ot ¢ WA sigwafer
LA 2o Qe SFCH (RIS 2 | G AQte SRS /G0 o) AGFo|[e: (5 SAP618
A 27 | 7[q9ffe1 ST @ Ao S TR [Rsidre Renier g its | aifels “acs et st
TS | N 28Te AR Rl Sesi 23 Al Aaced [ afies At | GfRe-g 749 9w
ATl TeAy & O wolfHee SRR (@l Adejferd Y AQRET ARGIAS @Ffen (circinate

vernation) 23 |

foa : Gfer-aa @y Sfew

12.2.4 S@5(oa (Internal Structure) :

&% (Rhizome) :

Gfam-9z F5fe ewifelieiee [fen e o, ow=fs 2 ewifer F5fa fafer ewir 2230e 2Nt
ﬁfg oo (@, P. grandiflora, P. vittata &glod 56T T (FICECAIPGE, P. cretica O P6feT AgeT
Tf3ef5fe SF P. biaurita-93 F5f1 7 ™ @GiHHE gFred| P. vittata owifere afRava
TESICa 2R Tieegs [BBeFe (i T | Tifs aifes gitgieifee wefie @i iz
FANF (@B FCF AL |

5f1a (F@RItsT Wem! (pith) TS | Tem! NI (FIF A Sife 73 | F5fe Az 0w
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(Cortex) 12 SRT* KT | RO FAFPIRA € ST 2RI (@ 77 5w | Focza
AR GFFARMG ANETRLA @REE AR 7 oifde 27| §& [FehFe I3 23

@ : Pteris-a3 JtEa S@ofom

T (Root) : Tbi-93 SrRifs J[Cem ev=itrmm WHieie s sifefEre 23—

T— GFEIRNT AR @ e 4|

FHF— v Ot [ow 20— (i) IRFOT sifee bR sy @ a@l oifde, gag
(i) SRR REbE [¥E 2-3 T Altes (FrEie @ 74l A |

GUSTTRRP— SFFHEIR 0% A @1 FPsifae 2 wive arererte a6 |

Fofei— (5fe1-97 e Fofe1 Tz ¢ «ared epfen wizten Awfe |

5@ : Pleris-97 Jte1a Sr@ofon fo@ : Pteris-ad #rera sr@efo
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AGer® (Rachis) : (GRH1-97 ATCHT S S0l AT U | 79 UG SpFao
et AT orat T | TS TNGICTGET agfeq Uk @IGISIREN G@F 27|

oqs (Leaflet) : (GE-G9 “[qraa &= SR ¢ WHSH NTe! ST (CAIRRT Fe1l @
qiferel Afeer Toifre| fmee siqaw Rwmlia | Gonfee @ @9l Ao e wife
2R (FICT [AreMe DRFTOS 2 T[T TS AFCO AT | WGHA NETe GFoAG FAA G
agfor AR Al Toifere |

12.2.5 &=« (Reprodection) :

12.2.5.1 S & (vgetatve Reproduction) : (5o~ aifR=era MY S1gat Farie I A
8 SR AL ~AReT® i) [Key® 2300 ACF @R 9o *4K Kow =7 A oqget ARiaes 12 52
@9 Sfemwa slo A |

12.2.5.2 (39=Iq! &=« (Reproduction by Spores) :

@Yol @PRATS TAT 2 | @PRENfET JRIFIE € eI AGCHT AIba M I
ABCE 72 A SRS | @PREANET Gl (AF EIPT 9107 I | O3 G (RIS
PRI A3 | GRE™ GRS i GlIan 760 27 iR 3 & EIRIeT #ifde ¢ Seifias
ToH e @PRE G Rt AT | (G- PIaieian sasee AfEs sk 7@l o S
JCeT U (NS TIPRIN (false indusium) &1 23 |

COfRP-a7 PRl TBYE 2 | @PREAR R[N G e @7 7=l aifde 220
ST 0T | SRAA O A ~Aroet etz @ am fde—32itE EHifsrs e | G-«
RIS ETCBITRTATETat sl widie 3219 #IfFgon «sibia exfes @iw 23t wikE = |
PR TS SR (FYNPLRIT (spore mother cell) MR aifFa st 2231 2T @9
Tl | @el9)fer @32 PR wifie Pteris €6 A9 |

sifgere @R EHifsa =il facy Rmifae 21 ek c@qefer iEa fAefe =71

@ : (¥) Gfr-a7 sfares RE ERIER SR (}) @99Taa PRIt CATTE 999 |
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12.2.6 fenys Sfetaa 9971 (Structure of the Gometophyte)

(A2 23 ool Sfeta 22w (FIF | ([95)feT GURAIT™I € QU1K (endospore) FIF 12H TG
e MG S AT | RG] 2R GR-a7 (@es)fer T Siigfod 23|

et ARCACH (@9J5)feTa SIeGCAaIT 705 | STSFCRABIR T (@97 322w (Grane=i) el =7 @)
T (TSI ABE @R RFACTS 919w 07 ACE NG e | @ s 23t
HFTSIFICH DIFfeT T AN S 2| @IUEATR— Toad o @30 e AT GiF
gt W (1, T2 AR o 2308 AREAv fsfe & | @IIeTeN @Rt gewaEE ¢
FICAAPTTE |

COfPT-G= CRIETRT TR RS 98 (@A 24 8 FKIl T&F (el Goiel o] sl |
ciIEe drem e Fiaiiefer @ qRerTen Mes o4l SRR |

wetn 1Y ues
XL AR A
(L SIS EATAALA
S AT Lk

gt

@ : Gf-aa @ F ¢ R4NE SRR

12.2.6.1 24 (Antheridium) : (5fPT-@3 #Iffiefe =&l (25, (NEAPIT ¢ JB2 22| efeld
?BW RIREOICE] ‘{I% T (I (ring cell) € «F0 E@f (1T (cover or cap cell) 9l O (FF Qe
0w | el 24N o *Jq ASFT A SHTGPIRS TeoT 27 T AFTSIFICH IGZISHAITS
XS A 23|
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foa : () GfF-aq weifRere ol (Q) @7 f[mwe) () 9@ gFTEETTE 69

12.2.6.2 FHiW (Archegonium) :

oSG Frgieat ST I WETe 2T K Fea Weea (@i Sieiios o1ss (venter) € SoGAR o
T IHGeE QAT (reek) T | s oA 3-5 At 76 SR (@ @i 6l =@ SR e @6
AR, 9F0 o AP € & foox @t TFiy @7 [ |

oa : = weifaere Fa 4— sifgore Faw

12.2.7 f9&S (Fertilization) : #fRere +:4i= 28t w9t *lq Fofe 281 T facss
T T | G T FiIg SRR (1T € Sresaie (1 [ 2w N Reed Wi omicd oifore
2| 9T GF6 MG *Fle 2 TG [ES I3 1 w0t Sr=AR at wizceit (2n) 4fdw =3|

12.2.8 794 (F9¥F Tfgwd 7B (Formation of new sporophyte) :
YA SiEeells (@Ribn Koo = e b dew (@7 Sesim 27 I THtR e (@b
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QfoItzeTe @ b Meea (FIRIGT RIRCHICRTIE (1F JceT | 92 qi6 (Y 2==17 [reifers 231 326 (@i
TR groF % I A TG TAR O%F 2300 [0 ¢ 95 w33 2309 #iiel fsfe 21| sxpies!
ToAf7 OB (AT 1 @ T W8F 2200 7 (foot) 910 2 | GFeI Lo IF— F0e! ATe! (2L
R0 AR =R T BT At A |

12.2.9. SEpRtert

(BT (I colicas Sfgn 2

CBRPICS ANCA2R] o1 B (e 2

e B e

TP I qCeT 2

CGRETE GRS = eI e (@2
COfT-a91 G FFCeTye *[ple (a2
CHIfsrS 52

FCIeiEm Tetce 6 @R e

GReR @ Sfema afzzatda SIenal $941
10. GRoR e Sfema adar 3371

N =

® N kW

12.2.10 Tegset
slfercanfeca

SRR 12.2.6 (T4 |
SRR 12.2.5.2 (7Y |
SRR 12.2.5.2 (7Y |
SRR 12.2.6.1 (7Y |
SRR 12.2.5.2 (7Y |
SRR 12.2.5.2 (7Y |
SRR 12.2.3 (T4 |

SRR 12.2.5.2 (T4 |
10. SRCERA 12.2.6 (73 |

N =

® N kW
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12.3

GfateiwiEbm  wdtafss 999 (Economic Importance of
Pteridophytes

GRrewRie swes Sl wetafes g% e wenfe 22a —

(1

2

3)

4
&)
(6)
(7

®)

APCATTAITTR Kfon awifen @9 230 @i 7o (fixed oil) @NesnfY e st T7ge
2|

ARCAACE ([ 8 IS GHAIC, GITLR @Iol, THER AN 8 7T AARCHAE
e Tge =)

TBRCANCIN € Celfeaamm e AT T[T 7 (GRe Tewa Smesy 29 w1
= |

FARCHICATGATE @‘15?&\3 A (fire crakers) gdF© 4l 2 |

Crenfetaa ¢ 33ehHhN-a7 g awifs Saagret I7gs =W

CofmT, QIC=Iehfem ¢ Sfifera ergfe Sfewnsjfer Mqcae @ ol 7 <y f&ics 95 23|
Isoetes (SNZCACAB) N Sfera 7Ifxafde e Ffeq @i (Reiw 363 were i)
M7l IS |

SISl (Azolla) (F (&9 A AT T2 F(F LT SV AT TSI9F ZCACE |
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GFF 130 FIAAG SfEwd (Gymnosperms) (@25, @M @
wftafes Iq9

e

13.1  oh=t ¢ Trwy

13.2 YR @MEg

133 Ofew erited Sl Reitim et ey e &)
134  cffen

13.5  efferm vifafas @tz

13.6 fowaArnt-«7 wdfafes 139

13.7 AL

13.8 difes emafa
13.9 TeawEt

13.1 $h 8 Tty

Tfera e @ARekiz A7 Tierm v aae ekt Figfe e At | @3l ==t 70w
REAgE fCrlE aG Segn we@l it ol (Angiosperms) €% SRFNRE Tz
JIAG! Sfew oAl TG (Gymnosperms) | fErsmamaint s =niq «xz @7 wrwfe
wef & T | fTre SIRRARET @R W @ @ T R = A @R e swge
A | RASa R TG AREF NG S = | WT@?[ “ifeTeraid (Paleozoic)
ol G SR TG @R FOTNCEIET (Mesozoic) I TP 2T SRSl wIe U@
@RI | F52 PTG RIsaore Tafor w1 Q@ (oliere KR S =@ 7o | Sfema
ENReie T ampfice - aa s GRromwRot ¢ Sifgerh a7
TS W | @2 TR 2P I WA TS AR

o TEAr=IN -9z e @EEAR o

® I ETROIAT A |

® 2y 2y @fera T |
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13.2 foweoi-93 Muae @*% (General Characteristics of
Gymnosperms) :

i) MR T =2t =14y 7 5 |

ii) FIG FWA (woody) GR SSMCT Tl T2CAT @ sl NfEFy @l A |

i) @YP@sfer @ iR oFF FRT [US 2@ @ (cone) At GBS (Strobilus) 70
A |

iv) Ferejfel @lere @R SRS (@I 7EoA5RE |

v) Tt @3 weste Sfevefem J-ied 7@t (carpel) TR T8 SRR AT |

vi) SR (FCAE G APl HeTele] @R PUAE FINE I3 FISEIE |

vii) B Frenm seormipe oift RT3 ok e aive = enfifRam s

viii) & PRI = PR @R 7 WFe 77l e, Srifge™>int o3 o -
7o & |

ix) M T2 P AE @ (@Fgl T i =7 A

x) BT @9 R YU 9K FoFg ¢ FE Free ae wigeifae |

13.3 Sfew weited S [eed e fescaraii-«a Ay 8 &

(Similarities and Dissimilarities with other groups)

® (GRTCIFIZOR et A=y

i) Sfewtner 3, FG ¢ s TR

ii) FIH-9F WCol FERTO @yFa1 [T (Circinate ptyxis) |

iii) ST T PIFE SFafe |

iv) GFICCS AN SR |

V) FICEETE Betlie] *[plas THRIS |

vi) Gnetum TG 9 T (FCG [N A ST e =7 |

® GRTTIFIHA Aret (Foiye-

i) 99T T &4 Ferog @2l I A GRIGPIREG @2l TR |

ii) G (GRTCPIZER iR |

iii) AR (AF ARAETRAIREE 5j-frestaaa i fEamar=ict @ T, GRrerrzbice 79 |
iv) AT AR WeIe wL&l AR (Siphonogamy) GRCERFZEICe (2l R 1 |
v) Fes @3 w0 e Sicea Berlfe fommrind «a &%) | GRiereizst srol Sfema =13 |
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o uiifde™siii-ag wren ey 3-

i) JFErer Tfen |

i) P9 STl =77 SRRt APeNgRT AL |

iii) *IAMCaY OS2 AR oo I |

iv) 5 59F (integument) 711 SIF© |

v) To5ta alots ST @7 Toifefs |

o nif@e - et @ ¢-

i) T P75 @ I e, IS, 2RTRESF € FSTReFT Sl |
i) 57 wRe w0 s sl wiiy wet e =7

iii) GIZCET 8 PG IS PR € Areaeeia gl |

iv) e wfanfameTg Ssifafe |

v) ?R-ereriad Seerwiee aibel @R @i @R (Prothallial) PR G |
vi) Te-fee @t T W @R W [T 27t I |

13.4 fEuC=a™ @3 @@fFett (Classification of Gymnosperms)

42 TN =R @ GEErih +jfidice e Sewansl 37 [ae Face! srifrerszs
ol | RRSTR eent et GAl PR SRE I O | @ (IS @il srewd I8
Gilke @R oY ToX ol Gifonfels IR SRR @AE Tl WEER | SCaffer
ETREEE Ty =2 (K. R. Sporne, 1965) 23fee @Ryt ey wicenbe =@ |

@2 oW SR ATt foaft @dice Rew ¢

@ 1. ARSI (Cycadopsida)

@2 @ o eeE At o [ow |

SR -  GRISFREIER (Preridospermales)

TGE 2- QGO (Benettitales)

R 3- FICOEIRCER™ (Pentoxylales)

ST 4. AEHICSERT (Cycadales)

@ 2- FECFEPE (Coniferopsida)

@2 @ pR SEE-9 [og |

TR 1- FOIRCHERT (Cordaitales)

TTE 2- FCFEeEP (Coniferales)

TTE 3- BricHfem (Taxales)

TR 4. BRencEs (Gingoales)
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@ 3 ; Soeifret (Gnetopsida) @3 T e aFHNG o = e (Gnetales)
A 1 oA efee @TRmieE == ¢

o | .
I I I
@A 1 : AFCHPEl @ 2 ¢ JCEREC @ 3 : ool
TR 1. GRerNGET TR 1. FOIRGem ooE: 1. fAoRm
2. RCGHER 2. FECHFEE
3. CCBIEIEETe™ 3. Bricwfm™
4. ABIICTETT 4. BTNl

13.5 @fgferd sifdfas @B (Characteristic Features of the Classes)

@A ;AP

SISk}

i) A (Palm) ST =R 1 =NApTE FIGTT I Bfew |

i) 7@ T, el @R PO “AqyFel KT (Circinate Ptyxis) (Rl T |

ii) PG TSN FIFNRET Gl T2 @ Iz Teal ~AfifFe &7

iv) Sfevafer  fomamit | 7Rk-Sfem MESICAIERFH %k @ (Male cone) 707 I | J
Tfemt e iicaifrers) Mg @ A GRIREPT 19w 3 1 |

v) MRS TRUT JERI 7P A |

v) GG 13 At el SHG™ (orthotropous) 2Ffed SRR &5
R FCA |

vi) 7R SICG I6eT R T2 IS |

vii) fogegs foalt wm Reg |

CGECCIES

ﬁﬁ@' CGTC?I?IT‘{[%I?I Wy wiRfeetsR (Lyginopteris) € SPTCH TR (Glossopteris) =1
FRfEarT o afofifa | gaibis gom SIfrwenal (Williamsonia) €3 CITH&Izew
(Pentoxylon) = S7[d X6 SRe® AZIIC | I8 GRe FAzFwsifeid [0y AZFHT (Cycas)
IS’ (Zamia) 9% FEcEEA (Stangeria) SN |
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£

— v",’ g
AR e 22T

W5
8

5:
%)

Yo
7

@ 13.1 WEFCAPER FES0 T
() FOE 9T Bjuvia simplex ¢ ©F #-@9sq (¥) 1 &Rk 1wy
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@ 2 : FECHEHABE! (Coniferopsoda)

[GISEINE

(i) *IRRE FICTT = FHFEOIT 910 |

(i) *@9fe1 IRET *=F91q (scale leaves) R IRG AT (needle)—42 7RSI Kog |

(iii) FCST TGN 7ET (Ml TBETN @R SCAFIFO FIPIRMET TGl (Pith) (41 T |

(iv) 7R ¢ T ToF &R @97[a2 (INFCT TS € EANTICRIREE) @ oo 307 | Sfewejfer
R |

(v) GEICficfret wib P SFIGIPIT (anatropous) ToFF =29 B3 |

(vi) NI IcRre 4o wca JORIT 7R I79 FCH | 2400 AT A56e |

vii) ZRAIGE FCSETE |

Tuizaet ¢ R @oaefe™ g FR0A (cordaites) SR (Treivge FoR afofifd |
Gifre Sfgwejfera Ny AT (Pinus), SRAICHRAT (Aurocaria), ST (Taxus) SCECIAT |

@&t 3: BT (Gnetales)

[SILES)

(i) Sfen T Fa (e ool WA TSI (lianas)

(ii) 7@ el GR SiferwieR FRET 39 |

(iii) FILT SO TS (N SIZE 4t AT |

(iv) 7R @ | o TgRmcea ToF TgREd wew [es, et Y PG T 0 |

(v) 7R #0 79195 (Perianth) 4 AR | ZCIPLAR TR 777 elfo 16 @3 okl 83 |

(vi) e wereel 76 FEETRT 7 e @A I GR) TeF SeIve WS
TR¥ERE FA |

vii) T3 v {Gof q wesws qedl NiEFeNEsT S |

viii) 7T SRS N o e =)

Tuiead
6 (Gnetum) € @RF@! (Ephedra) =1 €2 @3 ¥ exiw Efen | @qfel Io3 &Rk |
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13.6 TEwtara-a3a wLtafeF 939 (Economic Importance of
Gymnosperms)

(i) P TR SmaffeT TBNE TfEwe SIer® S W | 2IZ (Pinus), G (Cedrus),
IIIPT (Abies), FPIGTIRAT (Cryptomaria) 2951 MY tofcs, SRR tofite g6 I<%© |

(i) 7IIEPT @3 K FG wlfed FG oIl Ieuw | Afdferreim aFfes o
oToT T #{fZ |

(iii) ORI (AT, IS, T (ol W FTonift M IRAE ARAE € WA FEHO
JYIANEG T P TR |

(iv) 9RIG! SR @ IR (57 IR 2 @ g1, Giife, el qEpt, wif e
Zopifu Sergest e, sz genifn Sfewm <= R |

(v) A (ol = AZHM, SRR 8 ©ITYF (Cycas, Zamia and Dioon) (T | @2 Tfewsfe
AFFoT B @7 TR F& 76 | T W R @2 Sfewrferm v T = |

vi) Pinus Gerardiana @3 9@ (A HeTolel (Chilgoza) NN IMNSTOR AME 216l A |

(vii) Ephedra (3CF GG TINF Sof@ ARG SHEFEIEG “ed IR Al i @ ofifaa
egy oI age = |
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13.7 A (Summary)

AR =1 oo Sferma @ #1401 | atve foxs SRAARE | wgel e “Ta”
widfie T Terlifre = A1 | aorE AaRe @REERE @ g GRitereRtR wesfe T aiew
Tfem e Aol (oawe SR JeE o=@l oifge s @3 el e g 3T |
GE @YAQET CRRIZANT SRRl (P 99 I @R NFlY WEPRA (F@2 G | THE
e Tofee @ BT A arernt e @ SR St | e s G SR
TR TR R I g Tz AR AR | Aopo Sfew zere oo Aldkers:
7176 o8 Perianth R | NIRRT @R EEICHIEIRE IS 2R @ & 74oR
TRl amld Ca | fEear=intT a7 @ARes “c=i+ (Sporne, 1965)” e ==la @
T TR | 92 @ENFon SN B nh 7 @ &6 - ARselte), sthrwete
a2 TBeifme | ARFEHtE = N wigier, @h-oFFe T A A@RRE, forant Sew |
7R e MAFCAETAYRT 2)-FF 19 I g & SR ceiiceiiRimmfF Jo seam
CF | QAT FICEETRE 29706 (7l AW | FCwCEHPe == =14 @, IFHmE IR
AR BfewenSt Ao R ¢ F TN @ A0 = | arrd v Twizae =T 2N (Pinus
Sp.), fBsifore Sierwre Troe G SRMIB! | @I WRE AT (A W 4R S
iR AT | TS FIFRAFE Gl WIZCET AP, 720 Ll T @R FICEERII AN
sfefire = | @7 i I (Gnetum Sp.) TGt @3 SIafos e I BN,
Rfonedr o ¢ oR-avRle @6 R @R e ZoTE Fige | W BT AREm
(Cycas Sp) IR /i3 @ (@ eeifox IR =02 | ARF%T (Ephidrin) 251 @@ (Ephedra.
Sp.) RF &lie g7l - €« |

13.8 difes exiafa

1. oA eefem wFEFS Tew e 2-

a) Temcar=intics v Tiw [T Sfew =1 =@ & ¢

b) U7 [ 4AwE o (Al A 9

¢) “ToArinieT 7 s 73S Fr—a TR 9 F 9

d) @I @TR @it @ FFR 3 eeE @dl [ 9

e) “FEhTe TP 7@ ROs” @@ @T= @ 9

f) IPIFE AG @A AW G5 G0 Y TN A |

g) PN @ EEEF=HT @ ol S26 FeT (Lianas) Sfen ot T 9
h) SiEPR R wiee W o9 @W @Tce @9 37 9
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i) 93 [e1e TEPe-aq w15 &Y |

j) @< EFageel IR (@l GR ©F T UIAG! SlHTHE AN I |

2. TersArerit-az stiamel @EEElE S 3w b & o1 snfgeint sers fores s
T |

3. “Cf (Sporne) 3 ECAIIsT-93 @TRTHT 27 ARG @A @R 2 @
g (IRBefeT Tear T |

4. foEAr=intT-93 IR JF7 T A e g |

13.9 Teque

1. a) To5% IRAARIN @R el o P = 1, ©i |
b) &4 TeF |
¢) & = (ITOFT Gnetum Sp) 71 T FCel 307 Al endosperm T el Teofine
[ @3 (93 |
d) fHo=ifrel
e) Ffecraeitiel
f) Pinus Sp.
g) fGoibrer
h) =Geitrel
i) Glossopteris Sp.
j) «fEa #fieat AW Ephedra Sp. (A |
. 132'€ 133%@%
3. 13.49R 13.5%9%
13.6 4347 |
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@FF 14 0 AZFH (Cycas) 8 WO (Gnetum) 93 HToF

a1

141  $h@ 8 Tt

14.2  JAZFT (Cycas Sp) 97 GE0F
14.3 o (Gnetum Sp) 4 ISEpixd

14.4 AR

145 <ifew emiafa
14.6  Teawiel

14.1 $f&l ¢ Tty

ST S S GCAT=EGT @7 Fel @RE e @TRen TF qmce i@k | @3
S SR G ECareei o1 S SEThl T | Gl 76T G AeHeHtIel @qw
SENS Cycas sp 938 FBAPGR S99 Gnetum Sp. A W& Cycas T WE &b @R
IR TIPS [FEERIR | WAAACF Gnetum T SCFFO od, A @R SCaIREH
PANGIETS (FFBAILR | SN SN @2 72 2R Sferwa fRofow, Sreofdm, G @R Glef
HTRS! [P AT (Fm 0T | 9FE A WNEl G Ao ¢ Tyews AR
TR S T4 | @8 SROAG ATT S Gre AR -

Cycas 8 Gnetum 9 3fZze0 @ wrwsio @I 33{‘71’?

3 T 4ACE SfeE R 8 F EHRIZHIEE N0 (I 9

G2 M 40 OfEns 7R 8 F SCNCGIFREG @R F F o
ard s ¢ e st fimefer § o

2 73 ol et wift @ Te @EEEe S St o

14.2 JAZF (Cycas) 99 G0

AeFerFrel @i T¥ve ¢TI SIS @B =o1 ARHICTAR (Cycadaceae) (a9 IR0
Tfew AR M Cycas T RO o | S| GRIPRE Tl (T %7 I Io 0 Lol 7€ @2
Tt polfes Ko | (e It @3t oo eame St ol g oreF & &ia
SREfR At T RCACR | IO (12 @A elfeffag swcr wiEwH, sy, wiggm gerift
FEAFH NG OEw | SRS, we #js @i, SiFesd, AChHR ¢ Samed v Freiis Tafkie
S |
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14.2.1 Sfewerite SN (Systematic position) :

@T - Sl
A ATHICCIFIRD!
o« AEHICTEH
@i : AP
9% @ Cycas Sp.

14.2.2 ﬁ@i\s (Distribution) :

AEFER ARG Seanfeie [Tgfe sy oo, S sz wfwesd affm, stenr=e,
OIReY, AT € IR SR | ARFIER ST eeifod IR 6 :

i) Cycas circinalis “I1€3l IR TLA, O € SIRETIGCS |

2) C. pectinata “Ile3l I {27, PN @ (AN w10eT |

3) C. rumphii SN @ @RE SR |

4. C. beddomei 7T AT T ¢ SIFETAIGS |

aRYl C. siamensis 95 C. revoluta Je193 BIF ol ¢ JRIWHICT AN 20 Tesi-
e aom [Fg g ot ot (b 14.1)

@ C. beddomei
& C. circinalis

4 C. pectinate ,
3 C. cumphit
Ba 14.1 : SRSR ToRIACe ARFICR ewifor)fera SR R
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14.2.3 CACATIZS (Sporophyte) :

@9 Tfegn I FREYFT 2n @SN WYl [EKE OIF T CHAAFI | ANE A7PAT
Sferma 27 Sfencnr (9 GRTCRPIRGRE) = CHaeRbe 9 @aiRei |

afesfom (External Morphology) :

A SFfe : *IREN, #iw =igfer Tder FeRRE Bfen | I A A el sArejfem
OISR SRR (leaf base) I A (ATF AR | FGF AT Wo 7o 2T AFl o
GFCH I FIGH (crown) | TEO AGFAYETCS FIGH AAroR To FEFTS AGeIRydt
(circinate ptyxis) (t4l T | ¥ O T FIGR To2 AGFerfe™ @ior @R @ @mex Al
FITEB (ramenta) (AT AR | #fTet et @qA | @fold Aars @b @ Tgim @ 7 g
I AR (2 | FeST AN “etafer APRIPIE [are | AEFeR Frod 2o a4« o
g iftefe TRm avm aF@E PP (el I @offer SfewEa RAFeS! (ageotropic) 931
AP | GO 0T (FIRTCHC &7 (coralloid root) | 92 o IREEF TP TIBECETE
g M SR el 3@ ¥l T Anabaena sp., Nostoc sp 938 FU98 TU€ Oscillatoria
sp 0T W AT I | G FCET T @R ST (irregular) ©Itd Keolfee =71 @2 @02
CRIETCS [ TN SN TERMA T 8 IR (PI0o ARRT 7 | 06T e <Rwersfer
A0 TGS FRIZA S SR “jfRre ARl A |

LT v
SRR T

Y 73 e "
25

o BRERTODTS

WAL
~

-~ e
s 3 MRS

Ba 142 @ : AFER el 75 (F) : FohTe JFEEARTF (3) : GREES 3
@) : PRFEIC YR ePACRM PN CHRIETE |
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B. Sr@s{oe (Internal Structure) :

® INGF AREF M RS, T @R T SR AT oral T | #ifere IS e
TE O iR ¢ SRR e eiffent ol A | Fiees weRE ARHE W@t (pith) A |

® [ YFICYR | AR W& SaFeld Rrs @™ ¢ @ RS Aftwe | qviel
CTeRfRE e (Mol iZET @ e @l IR | @9t FEE TR[Reen @2l T T |

FREES Y T SiEE P = a1 q=Yl FOH G99, IRIEH ¢ TTIOER
TSl WAb T R W (algal zone) | @2 S Anabaena cycadacearum, Nostoc
puncfiforme 29ji (=17t R=IATSII Soifaca= tof 33 |

5@ 143 @) : Fheer e Hage | TR o wizeE™ Twaw
(}) : Ao oreefow : FEFTHw IR Soiffe A

® IFT (Rachis) T 7SR Sret TR T 9ot Afeere 2T | @3 77 KFebwer z@l
I | FEHH VACRERT ¢ &iTs Ty «3 w2 B /e | Aifere! A= M2l 37 @ G
TBICl el (U ) Wi Afeere |

® GiEA (Leaf let) *Ia0=t T (upper) € W42 (lower) ARG (epidernis) €7 NLGTS]
SREA 9 QISR @R EIETifeeT el @l AR | (Enfee FeT fawdl S e AifieTe
8 Ta e =i iz T @2l T | @2 g w2 @Al o @ 1 wEm
ELS SR G GFICARPERET WAz ARG oAl (4l IR | G e GIETeeHa el
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(transfusion tissue), K¢ IRZHEF AT AT |

C. 7R FY°@&S (Male Strobilus) : NEBICIRIRFR @FH @@ WCF Gl
AR Alewre | &ifsls MEFCHERE (507971@) THIFRS (wedge shaped) 9% ¥F HINOR
o fgge R w3 | @fol @iritar o o i sl i1 @3 Tvd beTl SRR
Foformifos T | @7 Reidre 7 w3, foq a1 vifE T WREC=i=e (Micro-sporangia)
3 REPEN @F @I G (Sorus) T I | A6 MFHICERITGITT @ EeCEReRE
FRAFC #|fBAieial Fell BB (tapetum) @<k IMREWR SILFG (jacket) @K WO | @YNPCIET
e Reera T QRS 709 (microspore) ST AT 916 IS |

Ba 14.4: () AFOR 8 FPEENER (¥) GFF VST

D. & @97 (Megasporophyll) :- FHGT @ Fcaopia Ted oiPe = 71 | GriciicaifmemfE
FICANE SEFLeIF Afeere AT | Cycas circinatis 93 CFGE EICICAIRRET SHIFE, HINGRT,
@R @K Toifelcs Meiol | ARSIOR e eefore Teoifgenit fifowce @l “itag 1o
SIFFORME | @7 T (G2 O W @ 4FF EHICIIRIRR 261 IFooTF IFF 7@a2
Affafee 3711 efe cF@g & @it ofier e 72 ifce oaw wAftee s |
C. circinalis 97 fS%F7 R 42 @C @R ~ARIe SN Qoffet Teger A 3 g7 |
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@) “
Ba 14.5 @) : R[fen Al ewifon @Emice(icaiee

TFe (ovule) [awa oxres [T | A3 ¥ ¢ o B9 TGN I TUTT AL
(Stony) | f&5={6 SAGIHM @t Tgreaa w7 foald Saifdeital simicma s [ften =@
A @l w72l 5157 FCa ACE T NS (micropyle) | TGS @ AT AGO
IR A ©IF A WO (nucellus) | FSEERT MEcFiEER 05 o @6 v sxt
599 I S A WEEIAR 5§ (nuceller beak) 9k @2 SREIF (TR of = @3 Fu
FD ACE I A ATFD (pollen chamber) |

g 14.6 : EFER wfde Ty saean | fqe@ AfRaa® TwTw | e Tecsiad ek
e si7asl wl |
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SR @7 WGP SRR G FE9-MecdR (megaspore mother cell) SCAPRT
e Reifre =@ 5 F@Y (megaspore) 5167 FCH | AR W O IEFA ACF @R J-
SICICBRPIZCER 318 A |

14.2.4 SICCHIHIZE (Gametophyte) :

STCTCOIRFIRD =6 forensd Bfgm At oais TfEma Gl CoICaRPIRied WoeiiR ¢l il | @2
¥ GRAGE YT (n) AT Ao 7 |

A. 7R SITITCBIFIZE (Male Gametophyte) :- “IRI(AY 26T ARFICR 72 -9TICNCOIFIZGH &AL
I | #fRICaq I NPT @wed FOER ¢ wite [ e AZCGlaie™ wio ek=el =
WIFe | JZEF RN FOTOT @R @I;MIT (Exine) T o @ foma wimad #feen @3k
ZSBI3 (Intine) WMo =i | (B9 14.7)

FR-9MICICORFIZS TR & 4ie?l *OEGE FaR @R GlRelte zw 1 spmm @I
9107 | I8 @D syeafafEne @ (Antheridial cell) 9% (@5 @G ceteifeme @
(Prothallial cell) Tew 7w (B 14.7) | @3 »i7 wpefafeas @R Reifte =@ Frea
(TRITATGS (FT (generative cell) € ITST AR @A (tube cell) 167 77 (6@ 14.7 47 | @3
foq eRRME iR BCHIC=IE A 2AeiEe WRHCRIETN (@ T8 = GR IR
AR RIS AT GO |

@ 14.7 : 5R MCACHIFIREGA 2RI *ZST Wil | () “AICaq
(D@ : o7 @ {2 i gore

R ACIBIFIRCER O] [P 906 IR 7 7T 2ReCHID | e ARy
AR G [T NASFRETE A 9F LR SARIEN D {39 = TS A0 st AR
& ==&l Pollination drop. @2 RWre Siww [y 3 Txavgre S[FRe ~=o AHID
TS T | @7 FF 2[IEE 20zt Ko =@ siaemifeat (pollen tube) 5199 ¢ | 2
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e WSEEeR W M e wfoye /Ao e AiE | @3 “RmakEst =2iRe s
AN GR GRS YR o WEEE Tl (F 5{fF SRgel FA00 A | ARIERRR Mey 2]
@R et w0 | @aEte @R B-Relte 2@ @b 38 @ (stalk cell) 98 G0
@RCHT (body cell) 707 FCF | #ARAS 2ifeq #ital 7R MCIGIFZET @R @ @R IS
@R Y = | O (R @R fGaRkefie =@ qf6 ¥Fq WS (Sperm mother cells) 0
3@ (ba 14.8 73 | &fel g ot @b T Igiee [¥E AP s
IO WFl 5 FCH | YFIfET AR S E WU I IR [ G of = |

5@ 14.8 : 7R AMNCIERAZEGT 2R 76T et |
(F) Tz Rt T ~RbAieR sl

() AR Sereiel o I RINEE |
B. ®i-ICIGIFIZS (Female Gametophyte) :- & Treiazm Rem 0 Txea <ored |
AR T TR EEICIR MR TEEe Refas FET @ R DeiEs @iceiF 95 &
O WK @G @I F-omieoreiRege! 2l @ w92 AT eeiieeiE w1t &
@46 e wirec IR i | @fbe e @ ol wier ¢ Yo Mo ferem Awfere
sss: Relfere = @k I8 WoiFarefer AEbiER s 2@ s s (bg 14.9
(%) TB)) | G2 FIFCE CENCTNET @FHR SR OFH I8TC (FI¥ 933 (Vacuole) 7o =7
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5@ 14.9 : -CTEIFZER 67 : (F) EOICIR Mol frefpt Reem (4) @ FoFw
fFerem (o) @RebE M9 (7) TN Mo s A () #Affere F-SIHRF

argferts
Y @ @IEE FOFNeR Relarm Tl Aol ARGEEER [fows w0 T aR Sy @Ree
FOFOIA (PREADT = ATHET (AT FAFge AE A O @R @ @R [eeas @ @ WeFn

A&« (Free Nuclear Divison) | @3 (FI(IF My I8 @oit7 393 WOFR [Refeq 6 @R ©F Aol

e (FRAGE o197 7 T O GT G K R W @ W @RI W IPRAF YT WO A |
I Je ey WolFpel @Rt W o3 gRE =iw Eamde: siffem @) seE F@ odE ¢

Sl @ FCFT SFA (Free Nuclear Zone) I #ififow =7 |

@3 “FFel oy g FeFrmfns R @Rtk Afve zem g =0 | @Rebi e =
ARR @ st o | (ba 14.9 () Ba 14.9 (@) e (8)
wbcag Sfipee TR AN (IR @R wRl cAfed =@ IR O e Wl
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TS (endosperm). I SREHE Al 2-4 B @R wifFwifae SgeE g F1w
3@ | efel @2 ToR @R (AT JRkeEEa T 9t @F@T @FF (Central cell) 4R @FH
ST @t @I (Primary Neck cell) 10® &1 G @@ @F “flem @ TRl @
SR AT @ (Ventral Canal cell) | & S @R (ACF #iveql I 76 S[1 @ (Neck
cells), SIRFCNfaT w12t FaTafe @ AT g TP FF ©itE I SfFeanfae o=
(Archegonial chamber), fTI97 R T @A A0 0ot Tl MIIGERLF =
SRAI €0 |

F 14.10 : *ifdere F-oCTCoRPIEGS FawF weil
14.2.5 <A AAHIZEE ©€d (Development of New Sporophyte) :

ffte fexrE @ Sr=ila (Oospore) | Te @3 Txrea Wy waifes s A
GR G TFiq e = g Fior ool e aolb 9o 7l ofe e | SriF-aa
2n Ml o Mot Reer swfore Reifere =1 #ita @oifer il 917 F3 @ Rl
507 I OF I (@GN (Proembryo) 3 =ifw g9 | @3 wifr grew TR @R
Rl geie 1 APTCATAR 907 FF <N fFRe (03 76 Tow@ [z o e =1 g4
w Feiefie = | gt T 8 FergE SHotad e e Tared SIRA *% =@ P Jreres
Al B Ao I | HAfdere Fow Fewae e = | Aw Jrreh TR TG T
seftenl CooICFIECE i B |
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foa 14.11: 99 ¢ e oo
(@ T Fa @ Mo 2eq wEOMGIFR Ty 93 @ ofde g4 e =)
(¥) cwR wTR=A

14.3 I (Gnetum) 93 HIoF

fcfert sl oresfe foalb oiitam iy @ =51 WM (Gnetaceae) | €2 Gl@ «FHwig
a9 =&l B | G == W6 (Gnetum) |

14.3.1 &fve TP (Systematic Position) :

@ Sosibre (Gnetopsida)
3 : el (Gnetales)
@G : A (Gnetaceae)
a9 : TG (Gnetum Sp.)

14.3.2 f@®4 (Distribution) :

o e ol aeife we e, #iFow efpe, weeje afiEl ok eRTe [ige |
e o Al ewifs sieat

i) Gnetum gnemon (RGN 75 ) : Teoidise @ Py [Rglo |

ii) G-ula (M5 TeT) e T 7¢ SRTST O ST |

iii) G-montanum (FG XGAE) : +F fEeam wifghcr, Afm ¢ sl «we =g |

iv) G-contractum (fNGIT FaGIFoE) : T *ifey Srsgea |

v) G-latifolium (G =ifbczpifer) : enwise-fcma Rivioe
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¢ Gnetum Gnemon

&1 Gnetum ula
A Gnetum montanum

@ Gnetum contractum

B Gnetum latifolium

b 14.12 oI SRR emfen @Gk Rem
14.3.3 A. CATATIRG (Sporophyte) :

BT @9xa Bea ¥ (habit) TR (AF @5 % LA O I I% (lianas)
o wEew « Wi ST IR *4T (long shoot) € ¥ T F51isl JRETER *I1 (dwarf shoot)

o I : T *NifFe FIC Fuoq fa *MNAES eIl giad FF 0T ML 7S S
INGT 02 | FG A2 77 @ 270 Wz | #rol #iF (=CF Teoiw = |

® g : IRSIFE (whorled) T oy ICREEE| (opposite decansate) 2I@ReTP (71 TR
T 1 9B AT TiegwpTe (@ | 95T SOl A7Pis Teme To e, [LFsE, J938
QT SiferieE ik [FE |

o & : 7@ T To [Woicle eyl prog (rAre ~le I |
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@

G
g CA
Sl

3 4\11,1

)
G 14.14 : oW FIesq TSN (F) FGT AT () 9FF TR (3) <@
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B. W@oa (Internal Structure) :-

® JIG : ePtR FIGH BIw @ FNTH Aot Al | AifRfE F @Em e wanf
= TRFCN: APPSR (epidermis), FWH (cortex), QTSGR (endodermis) Il SETT AT
I (vascular bundles) 93R e&l (pith), AETRIGe Bew@nere qifEe @RE) 2l T,
@, IPRYF SFFE Afeer, THAET @R Y@ (Open collateral) &FFF | TRET qORF
(endarch) 91k GIGIEEET @RI | ORI GEE FIRRR Toiffe ReRe@ Saeny |
“fRere PG MR B T IREER (annual ring) S G Gz “fRefre =0 (ba 14.4)

o siiel : REE@ sfelm o [P ek 1h IfRews a7 wxe IAReWF (lower
epidermis) @Y (M2 IR | FCAIRFT Feql ~ifg ¢ e sfmsEnn [og | s
GPIIF (Mesarch) @Ffex Tt et @t a7 |

® I : AN fadiermial YT R | QM@ (epiblema) G| | FOF PTG (homogenous)
q3R ifersl qifeer)fel S (Radial) | iR qifeem st 1o A oRl g S@=12 =z@@ a3
T g3 Rl oo @RI | MeE FY | YT GRETC FIRRER wwe AT |

C. @PaIER (Strobilus) :— FTIY @SR ¢

o fomamht Bfen | R Bewm @ R @iEugEst Afve =@ ©f Mresid JeNEe e
AITFE (Panicle) ZPARTM @7 A AME | FAW IRE *M4R (dwarf shoot) FCF @Jfet
afve =7 | 2fel @yriamedt @3 @@ %« EIHT TR TR e zeq (IR e
F&E (Collar) A FTHG 6 (Connate bract) 93 FNEE 5P | @3 FRefFE I™w0ee 12 Al
SreliiF WA AAfPe =W MAFICHERF TR v Swal 7R7el Ficie sfefke 7@ 2AfF |
@Il aforeeld MEFICiiairafr e efeq oroom et Aveyell | efels sikeeet
o skt 2ACF ¢ el T 522125 (Perianth), 93 7 I8 @R 7 T 9P ze
GGGl MEFCARNET A R@Pet | e ol sopa It 9F 9FH 2REF
(Stamen) €3 YT | #LCAPLEAR TweiE AE AN MPCFT (Pollen mother cell) ATHS
firebrT Releta T 7R (another) 10® =T |

57 14.15; TR K@ : (F) I I 710 a0 s (1) @7 7
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2. FE@IAGIEA (Female Strobilus) 7SI FGR (Catkin) SoRene= 7ree | afbe
sie = I FBCT (dwarf shoot) FF (ACF | GTFES (FUT THOI THT 2 TFAGII
IRIET S FTAB AIFS (Connate bract) A0S = G [FY EMffet =iww el wwobl
FPRIY T | OAR (U SCHT 7K (@A FCA6 JIFo-97 SF) @R #1550y (46 et
FIF6-9F TFLOl TR THTOIF ORI | (RENfFR FeF «bug Afite [ A
R (5-7 ) foFs |

Twe : Fioiew foge oore Bre ofeq @k 7+ Sfera B8 (ovule) TG | @7
SN (integument) fq@ W2 foom wa it =@ AT A Tgaay o107 73 |
o7l MOCFR (Megaspore mother cell) NP 2fere et =7 6 g wriey FeRmimkm
W @ @FREABE e = A @R GRl EEiTeEE JATICIGHES M9 Ske @ | Sl
& SMICICEFIRS FPLTART (tetrasporic) | [IWS! SRATR FAIGIECe I3 WAL T870s 2>19[5
(perianth) T 78 Txabe wiite I ACA | ToAR TG Zcare oI eem w7
N 2P (rdl T T @F RGPS @ |

@

@ 14.16 : FOIGR F-@H : () woifade F @ (F) “Afde & @9 () 975 TF, ifkere
fogce Wiz, 1 ne wmadll a3 seisjisa TofRfs amean
@ oo B @ KRS 1&g 7T

83



5@ 14.17: FBICTR 7R ACICGFZER A6 -
@D : AR A w0 (e) AT o AR A5 | FICEARIT 9 oG A |
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14.3.3 B : ICICOIIZS (Gametophyte) :

® RATTCBIFIZG :— #AIEY =T 2R ANCABIFILG A Profacam 2w @R | @7 IRewS
@HIZT (exine) @ SWHF FAAGIEA (intine) T “RPO | @7 @T Ty @HY =1 : @A
NI @ (Prothallial cell) 90® =1 1 | sz Foam awwr Relfee 2w toff T
T AT (tube nucleus) @ (EHICATS WOFAA (Generative nucleus) | CITIEH (ACF
RST Relate ANeq T I8 (stalk) @ BN (body) FEFR | @2 fo @R [RFE iR s@icay
AP (P I = |

ST 7R TGS R I~ TR NEPIFHIEER Tofg o = ©4 | ZF01gH
(T AN (pollen tube) 5o FCa @R Mot WEHFIMD @2 TR S=eits SEAN 36 |
o) S (ot (eniaive WeiFh) 7 Refee z@ 1 Rabi &9 s
FICSEIRRT 2RATCIE 9107 T3 | @A I @ 9N PLAGR 2RaCNeea Fwgen | (Ba 14.17)

® Tl AITACOIFILG :- *(F M 2R @ F ACIERFAILS G9sT=I[l (tetrasporic) | 6719
MCHET Ty il WeiE ye FoFn Reowm “wfore [eifte e xg 63| O
G #d2 Nwa s @IRefeice b oo s =2 a1 | @3 Tt 2 7 I Gl
7l FE FACO AT | F ATCICORFIZGT pore Raed o ot IR enfeifaiem e
wifFafSre | J CIGERGe Soiftem 3 At 1o v Mo vRelied et Meciees
A (A eigre Foee =1 (ba 14.18) | 46 foRlq et o @l “Reimfesi o
sifde zex 9 2Raicne s skeed Fca | g« Taws @ g2 7 foleie =7 |

5@ 14.18: | STCAGRFREGT o7 : (F) ¥ 1w : @ FWoFm [Rewww | ()-(3) : siau=fesm
Mo s (F) Feasad sem wsion
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14.3.3 C. 39 (Embryo):

Sizees (weie fRe Tai) @ aew [ b @ o3 aee o SRR R =
QM 0T APTATHE 1 Zoiwd | 2n FEfFID @2 oo =Frefie = | ot FIw @1 oS
AETE Ty AR FAICA | FET &RE o o siFeld [Relfee 2@ sl ¢nd Ao
(secondary suspensor)"fﬂ (A | 2fslor Tees Fifes ool Il Face T, [Fg AT
e b2 sjfolele =1 @2 @Ema QIRTH @RI @32 Txea Ty 594 aFeee IR
(#I0e *F IR SIS e ARG (polyembryony) |

@

5@ 14.19: R oM (F) : T © el APTCATR o7 (2) IZIor!
14.3.3 (D) = (Seed) :

sifgore Jcem [oa wiad | ARET B9 AN, TV FOT AR TSI AT, NS
M9 | @7 MAFE eIl BIGHA @R TG (Feeder) T G0 AR IR A= GG 5B
AF +{f2 w=Fd IR | EF AGEW Jr@o! (hypogeal) |
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@ 14.20: (@) “iffee § @eiag () Aa 750N

14.3.4 FoicE @& Sfewere @HEPTR (Angiospermic characters of

Gnetum) :

Gneutm 93 G763 #ioa [Rfeq »ficy @foa oefiGrETe @RERfE T SiEsre Fat
AR | @offer ke FWEgA

(i) SetHa o FIve I% WA TSI FVE A SO PG |

(ii) NOR @FFRET G} SFFFR BHRTe BHw@” I |

(iii) FIGT TR @, TIRT @R TZETC FIFA @ T |

(iv) TR Sr@sfoc 1 At vl Tfersifee et 7R |

(v) @il Sriofea 1 wipifaeet s{seifRemices Tget |

(vi) ToFF oG ¢ AFSIAEA-93 TS |

(vii) 7R 20 P96 € GFCEIGl APLNE THARES |

(viii) PGETIIRT & ICICOIFRE 7)ol Faiet [Kafero |

(ix) 7R T ABRRET 93 FICSERE |

(x) g4 il |

14.4 ALY (Summary)

AT 261 ARFCH @A GFe 7w | @7 5l awfc oor Srwzimet “ted a9 |
HIPICOIF FFH TEVE GF TSR 57 TR 2O 76 | IS Lo fqwq el wizeem™
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@4l TR | CER N RIER FAMOR Tl (FRFIES & 5199 363 | 7R @riquad Pl |
MR CHAERIRFEE T oges 2-4 TEe@r=imife a0 =11 & @rawed e = 71
6T F @Pafm IeF oes U qbe =@ fogs onfeddl, foud Afaa® sz
GECE Mo Nefm Rewma @t 46 coieeeim 9o s g & NCIGFD
AT | 7R-CICOIFIRS FICSETS 2RI 79 A | F CTCERAIZE Fraiat oifoe = |
3 TT siFRel Il | 99 "Seefd@l WO (Gnetum Sp) @3 i ewifo ©Rre ~eal a7 |
@f5 EFIT TF I AN GO 9 =T | AG G, e @R Gifereied FaRkeayprs | Fiesa
G FIRR (Al AR | R (@I 8 F (SN TSACH(A2 TR FIFe Al FCA0 HIFo @
A0S FR-97 FCF APl AT = | Tew @I AF @ AR (rdl TR | ARATA AT @
fo-at® ~[bAN (rdl I | F-77 1 {oxe fewmmd 39 | AEcFeize “ifers | vesr=i &
STICTCORPIZE (2l AR | 28 SICG obet | MgFcamiig Mg Wegs 7 =11 7w «HEws
7Sl T, Tiew FIoR AE | g4 RSeeldl |

14.5 =few e

1. TP Ter = RT3
(a) VMEIIOR ©IFOR eeifosjfera ws &1 |

(b) IEFICR 7Sl FloEre @ReE 1 F 9

(c) (THRTEC T F 9

() GERFS TN 9

(e) TIEIICR 2RIIAYR T NECICE oo I T |

() AEFER Fadeiace “taa ~Rfee 97 T w1 = @ ¢
(g) JTTHICR 2RE@Y7CET HoAHe T g |

(h) AR TFHT =i @R I F 9

() ToicE ermer ewifosfer N oy |

G) o Fes e @Y F o

k) TOICE foF Tre @E o

(1) IO FJFG F 9

(m) TOICR 2sfroi ofod It T |

(n) THBICTR 2o St 2

(0) TIEFICE 2RATICCOR 157 @R 14 |

(p) ol iee ofod I g |
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2. fawferive emoffem Sea fam - 2PET—6
(a) MEFICR SROR awifo «R SRre Wi ElalfeRe RER T T it 7137 |
(b) TFICE el Sefom ez 14w |

(c) TR ARefowa WFre qefr ey |

d) EFER 2R @ravg bz 3@ |

(e) IR & @Y7CET 6w ooz 30 357 | @foq foxea oo 7= T Wi f1ga |
(f) NZICR 2R CIGRFIREG Mo TF A ST &7 |

() IR F ACIERRIZGS Mo FIF Dz 14 |

(h) FOIGE 7R ¢ & @angdd Perz 9 e |

() BT 7R MCIHRFRET 5190 TE SN g |

G) TR & ACIERRZGET M7 8 TFe @RF AN Tl Gl 71 |

k) FoCTE eTEhETe ¢ @REPTHR TE [ St e |

14.6 TEANE

1 (a)—(h) 14.2 2T AZFIER GRAGFT I @Peet SEive |
1 ()—(p) 14.3 *[¥@ o7 SR6H I SNceAlfos

2.(a) PR Tex e |

(b) “irerR =rfere bg 14.3 (¥)

(c) TG, A0 € YER M &

@ T3 14.4 sresq T3 Tex e |

() J| @Ysicad IfZaew B 14.5 9k o5 oo @ 14.6
(f) IZICE 7R MCICOIFIREGT Mo 14.7 € 14.8 bz Frace =@ |
(2) 14.9 @3 Foasffer i 7 Tea 7 |

(h) B 14.15€ 14.16 (}) e FC Go1Y |

G Ta 14.17 @7 *Rieffer 390q 7571

G) @ 14.18 @7 *Riweffer 30t 57|

(k) 14.3.4 9% T2 |
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@&FF 150 &-Sfenawid ofi, QAT asiaren, seireds efsw,

N N
YOG Fled
SO
151 QR € StmH
152 GR=E W
15.2.1 GRM-oo AFrEe e
S 15.1

153 QRICIE eFiacen
15.3.1 0@ fece fen ewim weawd
S 15.2
15.3.2 (&3-aoaEe whe
15.3.3 -G
154  wrdtean efsw
155  pelfgs Ferfel

15.6  ARIA
157 difes el
158  Teawe

15.1 @RI € Tty

NI &t @ &l R, W@ IF H[(E, OfF YT Tfeveni | I Tfgn 8 wiF
SRR ETG O SARE SAHECT A8 (A (O IZFI &I @bg 8
REGHIS 2t WSl | 3 @ oiRke SfnaEs wgd s[s W GRete afse
| SRME @3 SHE i@ i ewE WE R | IRWEE A Colte, Relwms
TRighfes af¥ @R Sforaeal I efore w1 7i JR7 aF o™ @I =3 wfows
QR A AT (AP A wTH9 SEI AT TF B AR, Ol GTdFE S B
TeTe-3—@ I CIRICIRTIFORAL) | aura EGINIEEIGT (stromatolites) T R | G0 9T &
fomt At @IS T=7 (3.5 billion years)! | @¥OIR (&1 RaSCa e, 33 @i 727 402 foet

1. 3500 million years ¥ 3500 mya (million years ago) ! 3500 Ma (mega annum, 1 Ma = 10° years) (7
fofee = = | whr T ~Aledt AT fFkie Fem ok 7lRFw aibiaes Aefre #erm @ 3800
Ma.
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a1 3@ @bl 537 w1 ¢ eren g Rive Sremics Aecee =@ @ | b @
AT FEA N | 2AIAET AT (RMIR ZF AR @F 2T | AR NG G At T (fossil)
e |

Rfen Gitar whe Qw Spmi @ e e, oFfs R@ims @ =14t 90 e oiF
AFIGKRA A @-GRE7T (palaeoutology) ST (1€ T | @8 *A Syos TH{e 2o
&f-Gfen {7 (Palacohotany) | T &4 o7 =&, 72N (@10 I=a 47 (K Tfew @z Tfewrs
G alow, e, e @R Tfeaere SfTerEr Ao Rligraed SR a3k
JRgE Tl | @ A0S I @ G, 067- RIS eferE @ |

a6 Reeleea @ g =121 1 [fen =19 sTelor (S 9 W oY Semr=mieE biba
5159 AR | SO, oWy, SERgRwy, AR, (eR-cotaiiferaiawy, iR @ e =4z
2-Sfgnfawiice Wy PR | 98 e A-SfgnorE TS W dge Al itire
el 579 FACC WHA 2 | GR 97 WF Pre SEREhm ¢ e, e (ou e,
SCARGIE &-CenRvE SOl eof e |

a2 G FOIET WKeE, e, i B SRl PeeRTrE gy AN Wevlw [ibg I
FPEE SRR @ ePelW, SRR F498 Jl SFE 2T, TONFE o, Tl A Teifee w4
= |

15.2 SETAE AL

T A GRICTT wrslie o ==, A Wi 4w cieml T @ fodere’ = to dig) | Resiat
9 (Arnold 1947) GRCAR @3 sjeffest ket (v | fof qeT @ G = Fow &7 (Tfew
) B2, T TEI© YOG J0oIT eATH STRCHFAT 4 (@fRe [ o 745 (T Yo
(A9 41 QAR (... are the relics of some former living things—plants or animals—embedded in or
dug out of the superficial deposits in past geological periods). *I= (Schopf 1975)-4< 3C© GRS
G (I T I SR QAR [ O 2[dia @l Wees (oo &Nl TR v
(...any specimen that demonstrates physical evidence of accurice of ancient life (i.e. Holocene or
Older). 35315 (Steward 1983) I 1 litife=iPF &itea SIfed @ @I eEe G e
IR (...any evidence of prehistoric life).

eme IRl (AF FPET FE I G AFEH @0 A7ell =e1 ; [fen evm wlep 49
Gl T, SR @76l e AR =@ |

3foway, G Sof 3w Bform e v-o F @ G2
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15.2.1 GRM-ool Are 3feam

G TFCH A2 S eAlber (@ | oLl oitw Remfefes woin @i =
BRI, B =roiford o1 e | A e oot ebees Sl a2 (William Smith 1769-
1839) 9% FICR FMOW (Georges Baron Cuvier 1769-1832) | 2 TR TSR SISy
b1 00 GRICAT @il TE | G52 BT AN 0T 71 [Rgo zeere SR IR
oire o SeiRRfees e |

TR [Resiel SEweimia g (Alexandre Brongniart, 1770-1847) @® S 7 ST
(T WA (Adolphe-Théodore Brongniart, 1801-1876)(® &-Sfgniimyia e =eife e
sl 1 = | @2 Prel-5g g6 ~Mifaer SISt FORIPT (Cretaceous) fen & Waa @7@
TP BRI | OF (TRICe WY & (T INEE A el Bfgn aMoca AT =7 | wiee
TRIGEE [RAGTAM GeoTscs ST | ©f eq) | Toiag, Ol Sfgn GReas @ T
VR A | TEE JET 92 N Sfegw GRICET [oa @4 “Ie W (horizon) =1
FE ¢ PIRINCFIPT, Al FiH-Gro SR Tt ; (IENERIF, T2 TeAr=esta ey foet @)
GrRMRIR, Tt foeT SpEferRreiGh ~ifiariea 3 | oF W@ SEaEhy Sk (1828) TSRS
2 0T 27GRGI (Glossopteris) (P 1%, ) WwR @R Fiead | @oie] FiRce
IGeTr AR ‘@-ClenRma G I = |

Tfen Gl SEdkA o Aide SR Aledl AR | FCE, Oitnd (FCa @em el
(finomial) PTR f? ¢ | ol & @ &ive Sfgmm 7y AW Aaote fefericm
Species Plantarum-a3 M, 1753 QF o 20| &g wher Sfema cweg Hrn wfoe
& (Sternberg 1820, Flora der Vorwalt Versuch) &@FHPET (A0 SElfdFCaa WO (rule of
priority) SEPICH (34 Ao ¥ |

ORI, FFEAN-TR NGR THER T2 TPE (o I &-SHgnfamia epie 90 | @-
ePTCe! SCBIFI FIZIBIFGER (Ottokar Feistmantel) 1 092 ¥ | SRS 0GR %@W
89T ST SN SRR &) ©OIiF ‘e &-Glenmyia G S (sl 2T | SI¥) SIae
2-Sfeniimia o Sehfe «k iR gre oin Fipfe SmRl S Siee Kol =W (Birbal
Sahni) 3199 | foF Williamsonia Sewardiana 95& FHET "i‘m’jﬂ FEH @R FICR-9 [RTe
2-Sfgnfmyl SiCers =12 T |

SAter 15.1

) RS T ebivos Fher @G ¢ Frol =7 Wil Sl ofte [ ¢
) PR (1) 2d-SlenRarE Gae @R (i) CRoR 2-Sgnkimd s @l = |
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=

b A
Wz
N ;
IR
ZeDA
3&"!{\
e z

R,
ZINNs

RN
8

a1

@) 7B Glossopteris T&w (Tt 517 FB) ; (X) Glossopteris-aa #1@ ; (o) 7§ e (Lower
Devonian) I Cooksonia; (?) JFFR A1\ @‘Iﬁfﬁ (Cooksonia Caledomica); (8) Vertebraria IR
PR (T ARRRN—FifereRe, 4Wee® T ) ; () Aglaophyton major, IR ST &RTRA FeT

frena SAREEE ; A.F.—RI>A ol |
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15.3 SR eiaren

Tfegn SR 1 &0 | Fipfosroerd I Okl I8 @R Qe Gy e =, withd
CPNRPIET (megafossil) IET—@SH &T2C6FT (Glassopteris) 90 2Itas UaitwiE, PoacRar
(Stigmaria) 936 FZCSICPR (rhizophore) PIRFRHET | ¥92 F@ (SHIIF 20 cm) Al (@61 SFwe
JCEA MG [ I AR | G T TAACT GGG A FEFIRFHET (microfossil) I,
@F—(E9 (spores), A (pollen),ﬁﬁﬁw (cuticle) &S |

15.3.1 0 Jgfece [fon ewe e

Tfen ooz Mietiead @R AleTlele W Sefe SItd FRTHe Q&P Ol T=2{ 2o Al |
(&P *1F (James M. Schopf, 1975) &€N® S/F2AIH AFHCR DA T IACRA | Al BRI
FREHCA ST FAMR | GRICI @ FRCM @, O FoTo R 7=ifox G7F feqi | 43
BRI e 20 =51 : (F) @AW ANEF (cellular permineralisation), (1) SreliFg®
P (coalified compression), (?) WGP T (authigenic preservation) 9% (¥) TrRRLS
ITH (duripartic preservation) |

(F) @ifem A& (Cellular permineralisation) : %ﬁ/ CIGFIRIA (petrifaction), CIGFICI®
q Metgw FFE (petrified fassil) 7 #IfMe | @b @Fq @5 G @ Tferma (oo
IR 1o (cellular structure) &2 @Qﬁ{c"f MAMFO = | JE ATV, @ @2 4R G,
e oreolon ST Tl TeFB | AN G (ACF AT @R Gl (@19 bl [fow w9,
yie bR T"f-"fW/T (pit-membrane) 2P SO FWCI(F M GICR | GH{F, Calamites-
93 (Equisetum-93 *70 @& 0 GRCRPEE) FIE-AP2 #1493 oias @ 9RO (A0S
B @IERe WAwe ARERO TR | ARF-FNIF (Pre-Cambrian) IR NG 55 &
(Gunflint chert) 9% f¥teiffa Fuid 73R 55 (Rhynie chert) 9&F w06 (B 2) @ame™
e “M1=ICY &l Pentoxylon-99 P, eiefe W& @ (permineralised) FRET 3 TrIzg |

G2 AT TP ARG AGIS oAl T (FROCTSCT @R TP & TAP® A& o/
o™ IE—RT @ IS, TP S0, TR AGTFRS (13125 FTID),
QR e ST (FIFIRE) | (I (oodd Fk4, It wifte, R
e, RMBWICE AETFIRs eglfo wRy Amidejfers Reamem ak SKsrwPe o | MRIHIE
(TO@ IR O SFI @A TG ({1 Tl @I *F Tege IO B FF @R 2B
@I o0 TRPe ACe TN =W AFE ThHE TN AR 7 B @)
TGy Piferssl AfNGIsael 3™ 3 |

IIANCAETS A (HIET-FT (coal ball) AT §°f?l?.f YfG=@ T (calcified permineralised
specimen) AR AR A ¢ T&d SNARIE IR (N 235-290 Ma) @k o
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() Aglaophyton major 7|70,

S CPlE A @9, GBe SRR/

b

T @R OF (F) AqTY 8 TR

(@) o ¥ SR (terminal eusporangia)—aﬁl% 9

(&) Rhymia gwynne-vaughanii [«

2 (%)

(®) Steyanotheca striata-%% PR[RIE i @R (»)

Metasequoia occidentalis—O% [SFGRRM Jro SRR a8 Gy |

MPACH (coalified compression) T :

AP\

2
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AT (N 290 Ma) IolT -3 Bfewa Sresidn 7504, Siws g iee #Aif | ssmeE
RS o) FAEA-CNeTd Ll AR 1| SPICe, (PleT-3e] a3l Afqase PiE-sen
(coalified compression) :

D W‘*ﬁﬁ@ I (Coalified compression) :

afeers e (I SeTScd ¥AIge FRA AM SIESd & 9 FHCO AT OiReET
T € TER It (SR HACT I/, (SO A, el el @R Seiey A 33 @R
IO @R SRERGT AR ¢ 7 2@ @36 I SRCFA (coaly deposit) B I |
AeTE RRRFRE (littification of sediments) =) &(eT, (WIge Rl FHIE) ©F ey @2l T-
aSfcE FeNdige F8 G (Compression) 9. S#RAMIS ©IF &f@$O (impression) | ©12
GO PACEM-ZNGZI (compression-impression) P o6 TSRO Tl 2 | YRS FHTH
@7ICa (41eT (shale) AT SORMCH G QIR (1 AR | SGPRH AG-G (leaf fossils) 92
2[R | AR FIEI 0T Aldanophyton (Kryshtofovich 1953) @ 78 fereifaig oo
23 BTG B Cooksomia (Edwards 1970) W@T@\;ﬁ_\ﬂ I GRICTT Sz |

(5) SfATE=& AF® (Authigenic preservation)

SO 'S A FT (cast) G gl wfgT ifdfoe, b @w vemm Biewta 7w
(cementation) | Rl TH IEF @ “fow Sfgw SR I49 79 (7 ©AF ©OF 2R
Sivelae JF = A @ERGT (colloida) 9R O Fu SR | [ATO ST /o1 ol
S IR | @O AFTE ETR @R I C0ge e smief Tfegw SRe vl wee
A GR PANC A | 95 g JFOTT QG | (SOTDIT SR*S o | Ope S
R @R IAEE SR AR | R e 7E, SetE qizeE orR @3t e
efsferfsl amiz =@ T ewEE =6 (SwiRa9—Lepidodendron I%CTE &6 A mould of bark
fragement) 938 (TP SR AE =W @G GRIZ RS T (Tri— Calamite FSH Teal
DIeTigF® Sl Al pith cast) [ B@ 3 |

(?) wifaelif6e A@we (Dwripartic preservation) : 46 I 31 FT SRE7 TRFFIT® 72
GIRICA AT | SN G @ R RN ©Iewe (17 Abieas AR Hiferel 1 peviefiaeas @
IR (ol IR AR ARPFoT 5 = A1 | O AP 09 2l FGINIGENZS (stromatolite)
350 @I q=d @ & SR I M +ASF 3@ &AW it T =@ @R | e
Vﬁ?{@ﬂs a3 SIT-SITFIA A& q &l SEi (Coralline green and red algae), S« e af
9 < | CRGNCTE (Diatoms) (MRS IAFO T ©IMd (M(RA SR Pifeisia (A7 it
0 | e [FEHwe (cuticle) @Y @R T 19 @ 2AbR eefo, giells wawew
wared fawed |
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SepAtert 15.2

F) PR WS, @ AT FHE S e @R R AHFTOII WAMFe
o @Y

¥) T OIS @R T (coal ball) F ¢ @FIN Feold MeTwca Alaere stexl A ¢
ad TSR @ @I ol e 9 |

15.3.2 &R-awleeE T

@ Bfgw (MR ok W, GIIA WNRY WFNERPC (macromolecules) Al 2Tz
(polymers) '€ &l g e AR AR | @AY @Al teR-efgar R =, ol 9@
T Sl e (Il SRR (72| FeRFe[E G SNl (& qPTRe e
(biochemical fossil) 36T | @ WP 2@ G (ACF FCSTRGA (flavonoids), AT,
SRCEIGET SHPA (aromatic acids), GHITSH (steroids), (e, ol @R e A
e, gIwRe (aromatic acids), CIIRTATTNER (sporopollenin) e 2 el (IR
(Nicklas & Giannasi, 1977; Nicklas & Brown, 1981; Nicklas, 1981) | Vimff Wﬁﬁl GINF
@ (AE AT FHEAG (AF Goldenbert @38 SIFIAT (1990, 1999) DNA 2% fRmmie
Ao T = |

FE (amber) 9F0 S GIFR @R e T Mk | TRERIF @) o776l Feo
g e AT @R By ENAT Bfew qoW (resin) Wepe 63 1 @b TR =41, o, SpeTCHRe
GR GFR (ester)-9F TioeT TR At WfFE P T

& SRR B ATCE A G T AL ol 0 | Tod @b (Sa-APTRINS P0ieT | Sl
T I T TS (UG T wd | e (Pl I o, [, e, Fo-sfwel fo7pe
ot e o (@ o ¢ T A @, Ol N G AR 9 oife g,
P onife) o afba Afmm | TG A (- 1T W o Sk el
W P | GRS TR TGN [ PO A
toft = | O awE Fhew Wiy FOET @ 2| SER (AT SRR (tertiary) IR 2loet
qR @A PER ORI AERER Wicel, Tong wibce | @3 wkee Sema (13 @I =1
AEFE ATE FT (@ SR & | A9 Hymenaca protera I8 W& (TF 2B DNA
G RS FI00 W 22 (Poinar 1994).

CATATATETT (sporopollenin) : G4

15.3.3 p-Grar

T LI QIR R AT Y O T (4G, W o7 =0 ) RS L [ AR |
aR &2 (G TR, 2JfRS [ifen wiein Rigw ste wfe, [id wiew AfRMEE  (sedimentary
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3:

foa

-q IHEAT B (mould of bark
WTFY (seed fern) |

(%) Lepidodendron

FIFRCEEA (Carfoniferous) R SfRTEWH

i

() Calamite FICST VeI GleTl2 F© SRA A Pith cast;

G, 9

s

fragment);
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environment) IM FICOT IR JFFET A @Y 0 IR | G W—W (index fossil) 3T |
@I @F TEeE I St I Wi a0 A R SR @ S ol iR,
CIIFFR TER T @ 73l weel @l ey [ivegeel @fcs 7 | 38— Glossopteris *1@
et (foa 19) stSmIAl (7 A1 Early Permain) 3099 ARTaa 1 o ; Archaeopteris
@3 Late Devomain IO IR | S0, JpF-GRICIR NG SRARDIGR 391 iz
(biostratigraphy) @R S~ SI&ES AETTEE Ao OF AR J F=oIfS #Frw T I |
S, G2 PR CIETERET S NEEPPE (@N—@d, o) @ IR =)

15.4 wrteds afs

SR K Grel g TR 217 SPdhede (fossilization) A TP R % Fei =, @
6 SPIoE Rce 300 IR0 | S, 9-RI@ FREFCA SEThal I A |
RS 2T et B 77 (P2 G/ Al Sl oA S Bill 7[TCR ; FrS
ORI AWAPS R TN PR GRNFLE SR BR | AR e 40 @2 @lfFl bee
PR, WETO 380 (T I=d AEFR @A Akl Meiwd R 7 (F / (SeeEr @3k
e Mo 0 A, @ Ferl JRFE @ ekel orl Ok Bt T8 =7, Site el
GRICAT 2ICF 0GR TRPo APl F8I 73 | HOUT,
T ol Ee, QR FIS NETEE Mo (@9e ANe)
e 26T TR @ T G | e Sl #[GTE T BT T O ke @92 I
@R T *ifeT EIFIRe Fa0e 27,
S S S N A (RIf5F 1 autochthonous), I TECRIR
SBTRFT (taphonomy) T | TR SR (PG CBIRET | W Fee, Kozt
QR 2 Ag, I, FA, @Y, W AefC TENe @
AOICT J RIS = S A= Biofl 219 /it (SR Al allochthonous) | A SIRSRI
TSR Tl BRI TG CFCq Ay |
RFGET T Ofgw oR* A aAiFios IR CNEF el @RR-ob Tonif)
(oo, e woaw e i | IeFIE, @A Sfend ol SReRPre 71, IS
iRy, RS ARTET (GRIEAPP, Diagenesis) 96Ce ACF | M@ (lithification)
R SR SR R =
wliteds afga @t RERG gocadl e redt =
() Tfenrx | ol =T @F A PRIEFE (@F, 9T WS &1 G0 20 [Wafeae =,
ORI @R Seieeliid We | G el AUcsT Oitd T&e (convex) M
Aere eAtad e Qe | [Wfeers =ewa s i Wi, «ifel «s@sicet ics &l =3, Tfen
SRHT (B (FCeT IR OIwd €97 B &Fel BIeoid FCe1 Sfgnd [feq il opiefBl =7 AW |

SETRTIE ST @R AT
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(}) (TR fTeel (FR-2ABF J§ ACITFIEA (1Y AL (S0 2[( | O S2FIFS
Y QR *F b [T =1 bl o AUE GR SRR G0 Fid, T B 2[0S
e | AR Bl (P T ACREH S7E RE Ao A (TP SRl @R (&7
g, e, ROFR =rifie agfe fefe = | s Torel ) o eFfer erm QR
Ty e | imiidm ke vl srerifim TR A |

(o) @R[ orer alfsaR Ao IREF SfTeq (TRTSCHPT) AT O bece S |
@I PTG A 2md T Go 3 19, e IO (o I A R 99
ST b7l elfers Fa00 AR ICH | FIE FACA @IRE CReTe ¢ T srenfige
| A AR ST T @R W(kerogen)m‘ﬂm%ﬂﬁﬂl

o [Newae! o, el SiEete wek, fifR «f, Sfgn ool =g, afomireial srew
ey, GafRy SRR SR pIg ool T =W |

15.5 veifgs s faeiat

AR AR [ (AF WG ® 4600 NERE I=F (3 460 @I I=R) T IR SR
Pleg A RS F=1F (Eon), &P (Era), I (period) 93 &2 (Epoch) FE TSI |
¥2 FUROH T4 = FOIeR o7 fofe 3 | @3 [l (e9%7 A bio-stratigraphy’d =@+ |
e MK foals e ARl (era foundaries) TR | OIHE 30 (543 Ma) fdifse =
BEGaE R CiES 99 R@RT @& FC (Precambrian—Palaeozaic boundary)—31 cambrian
explosion 7Y WfefRe | #ffeRIERT @R EEIGRICE MGFR AN (Palacozoic-Mesoxoic
boundary) f&f8€ 96% s @i 914 &eIf (mass extinction) | T FFPIET Ca. 248 Ma’*’[ﬁ/l
FCTIERs @8 FieaiaRicss el (Masozoic-Cenozoic boundary) Bl &1 Ca. 65 Ma 7 | &
T WA G (dinosaur) 9 75% LT SRS AT SR w06 | il SR
sfffcs 7 Sfen G fefere pree Rew a1 zel vz @3 for Fuieres
{f@eT"Fe =01 (Traverse 1988) |

ARAfeTHIET @blere 436 golfgs FrRIeE wite (redl == (T 1) |
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A 1. AT o FA o (International Geological Timescale)

EER il Rl ToE fiferm = o
EON ERA PERIOD EPOCH million year ago (mya or Ma)
e
N g Holocene
3 AR
g [B&IET] Pleiostocene 18
Neogene AP :
- § Pliocene 53
iR '
% : ; Miocene 23.8
% E ENGEIET Oligocene 33.7
Palaeogene
Eocene 54.8
Palacocene
@) 65
o SO << Late
Q Cretaceous 71 earby
N = < _Lat 144
o . = Sl ate
[ 8 . 4 middle
l®) Jurassic
= A 4l early
Z 5a) 206
< > «< Late
an! L WK middle
Triassic
== 7l early 248
AR o< late
Permian 7S early 200
IR o9 late
Carboniferous A early 354
O «d late
B et ﬁ_ﬂ i T4 middle
§ Devonian A carly ity
> <9 late
& P 1
< Silurian 71?” early 443
a OSSP T late
Ordovician 7S early 490
g << late
. W4 middle
Cambrian
7S early 570
z @GERIEIRE
2 PROTEROZOIC
g == 2500
5 ARCHAEAN 3950
= Tyifes
& HADEAN 4600
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15.6 =iH

AR T el 9 @I =7 o[ AW @ T T @F WE e a9y S
iRk ¢ i ez @R @A T [oe =@ etz | gRva 76 &R Tew, FRkTe,
2P, SRR APfS FTHCH SN T W T 26 ANET Sfew (AR A S
e @ANel ~MOT—CHF QIR (fassil) ST (SN R | GO0 P, A5l TRFIS
SR (@i PRI e RG] (paleontology) WG (TGS *H1AR | Z *H1
e CHiReh = of-Gfenkul (Paleobotany) |

G W GAPAE TN GFTT  | FAAS O WO FE (G, 201, &pfo (FGEA A
microfossils) | SQIF FUM8 I = (GHIIFRE, megafassil) | SRICIR SFRCON TZFARHE O
TRIFHC €ofF TSN | TS, bl WA AES (Schopf 1975) @Il FER eFRCST
AT T A (IR WGP, AT FeqT, GO FTFI R YRR T |
R[] FAIRY (-G P Tl SRl oymen e Trmba Fa HleTCR |

2-Sfgnfiml (<o wifowiae o MBI FPUE AN (@ W11 @@ Mo
(discipline) IIRIEE ToicAMfEOIe SARAN | (oo, TN GIOR Glenfed 7= | saieerig[vl
WIS SNEIR FRITO, AFRGIRAR FRICT, THRRTPNS SPrCTE Sres 7 | @5
S F0E 2-Sfegnmia s Sl |

G T A Ferice? Aledt IR | wEel *e g [Rew s I ol wifEe @3k
e 9o A0 =¥, eI (fossilization) 2ICF  Sge | SR BeFd IgeTRTH
i T @R SRS SRS e Weate | Sfema *Is, To-aferaai sneE
ToifRfe, sl ifiwse MR “ifm wifiy, aefe srmell spfiteatTs 7= |

2R R (AT WE AE vofen TER FReew T xR | @2 TR <= y=ye
(Eon), 9@ (Era), 3 (Period), &2 (Epoch) i |

15.7 @if€s erigait

1. ACwCA Ted T 8
F) e AR edi qfo S[wiE S Y |
q) SFE (Amber) (F @9 TOER N FPET I@T AR 9
) PG (index fossil) FF 0T ¢ oI G NG PR (&9 7=AAT© (biological
correlation) AL A A 9
¥) &R (microfossils) T 0T 9 @ Twrzad e |
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8) GRS (sporapollenin)-a3 IRFT &Ffe Fi ¢ @3 ML OwT [t 35 |
5) ifWF (autochthonous) ¥R SFIEF (allochthonous) TRFF FeTCe @RI 9

®) BICEMN (tafhnomy) Feba =1 § 9

®) GRIELS “Teq (diagenetic change) FCF JCT 9

A) TR I (pith cast) FOI B = 7 @0 Taiggel e |

@) SRS (fossilization) SSFIRGIE 2w *ISfeT IRTHCA G T |

15.8 Teque

SR 15.1 : (F) GRINICGHRTEE, 3500 Ma; (%) (i) SUT%er® I (Adolophe Brongniart;
(i1) e. FRITACTET (O Feistmantel)

S 15.2: () #8153.1,%F; () 72 153.1,F

eSS eFeT : () Williamsonia Sewardiana T TR s=fasle ; CR-97 7RIS
2-Signiurl AT 7= | (93 SCRINNCER website-d SRS S O ACI) | ()T 3
15.3.2; () @3 15.3.3(X) T2 15.3;(8) ¥3 15.3.2'¢ &K ; (5), (D IR (&) & 15.4 ()
72 153.1,F; () 72 154 |
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GFE 16 0 el

a1
16.1 QR 8 SThr*
16.2  FeF @FfEm
16.2.1 Si&F Fel (Meristematic tissue)
16.2.1.1 S©IGF Feq Ao
16.2.1.2 ©EF FeNT 3B
16.2.1.3 SiEF Feig FF
16.2.1.4 SIS I @At
16.2.2 2§ Fe (Permanent tissue)
16.2.2 AW FF @RSt

SATETe-1
16.3 I
16.4  FRCAT epdiRe
16.5 TeawE

16.1 &RIAA € TrarHly

@ @ IR G TR Serga «3ite Fw [Rew |y @fin Sem age @
(7S, S @2 AZE | FENR RS AN 732 (@CACRs, IN—v=d, Gevifestonid sfen
(I TR A GFR P ;A B0 | few Tl Ml AT w930 G o
oCR | Tfew wolld (AF @ @Il (@@ [ifvzg w3 9B MG (growth medium) #IeTH FCeT
GEa ﬂﬁﬁ‘f Tfegw 7% e | Tferm @2 e WAl GG (totipotency) I, T
T IE SEw I AR 1%?[[ JIEOIE (plant tissue culture) SEF-* AT (Y Ttz | ed
efere A FER efofra FireE Sraibe =z | e Twws elifice fFg &1 (cell lines)
RGN (SRR [ IS )| stemcellsaﬁwwwmwmlﬂwqw
(embryogeuesis) (IS AFAD (organogenetis) TS AT | Tfegn I TEIPIET (MR
T Y92 S A, [ @R JRE e A ANl Traive zee AT | Gt T =W
oles I Triffon v |

@ U2 GIF (AT WATE Tl AT G AR |

o Rk zrwa ffen »f el wEey A Tfencnez @he em 0 @ iy

TN A |
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o T I Ter M, IS, AT-ISIGIE RIS (AT T, @H-&IRIg9, Gliwifer
a5 Ig FIET T SR |

16.2 FeE @Fifqm=

Sfenciez R SR, I @A o0, FIE, Seoife, Afrgpacn wil, eefen es fofe
A AR @RS I =T |

T 2HiTe V2 &FF : (i) OITF F6 (meristematic tissue) 9% (i) P F& (permanent
tissue) | €3 V3 TR FeTz AN @Y SRl oW @dikes @ I @2 @RS
riiee e @02 | SIP[H SN 2 ST I Ao7eFo € IR REFCA Sl I |

16.2.1 ©iSF F6U (Meristemetic tissue)

Reers @R TR M 2 I = oo Fe1l 6T | oas e @Ryl [eifte
T T IHG) (P B A | (SR O GeAfRerS, SR weRE AT |

16.2.1.1 ©iEE Feld 5o

OIET eIl (TR SRS Y9 (R, TPIHRE 9 (PRSI AR AP | GorE
FREBE e, CejeEne [iNE | (PR STerei 9 MICHIRE | SrFiFe I e a3k
SPRY (6 (RG CripeE ACE | (FRAfE SiFfe = @iE, 1 IR bR | e 37
TR 70 A (Fig. 16.1)

Fig. 16.1 Sl&& F&1t ©
(a) S ©lEE

(b) IR (SlEs) Feria PR

(c) FINRAN (OTeF) FeTR - RN
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16.2.1.2 ©TF F6E I0A

Sleorm &, [67 @ i *M-eE werd IRFF SgE oies el ¢l AW | TS
Tierra ~i{wey (Mafe eies Fa) | 1% 1 e oo (A Sias F41) See @l
AT | Gy, 75 T IRWE FF-FERAN 7 @R A6 ISR Tl wIzw
TS TR SN o ©les w6 T QA0 |

16.2.1.3 ©iEF FeAd IH

@R Rem S Sfew ez I, Fofs, e =it crrs, Sfema Swl 71f®
AR TS AT |

GE W e [fE (determinate) | S FLTE e (indeterminate) | "El( fafwe
SGd T fF NG GFR MO 2101 | GFE SOCe Fol B = |

e FRRE e Semm m «k ififace 3 IgUe o€ wid At | 92 SfwE IR
T @3 (Nfers @M | SeiRece aifigeer IRE s[JdiRe it | a2 ofime e wge
sv-o TSiBla =181 @GR 1 (Rotang Palm, Calamus sp.) J1 *{Ib T&IF =7 4§06 A Pinus
longaeva-93 ol RCTF TG SN GIHCR NG |

16.2.1.4 ©TF Faid @Mt

Tfew ez w7, Berlfe, T« Rotetq ol Squill oes e @fifion 391 =0 |
FREHCR @affeT ST T I |

Fig. 16.2 [fen oo Feg w2
(a) ROo-Sam sTHo=w
(b) &R AR ©IET TN S |
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(i) 1P A AESF oigd Fal : I Fel AR, FIG, T @R 2(aF | G Ol =141
2T TSI (T SISF Tl TONN, O Wepe t MEF TS Fail (apical meristem) S
@edl = | Tfew oCwd ey IR T oles Feld wge = |

(ii) Fafare sies Fat : oo s ot w2 Sias e ok« | Tt Sfew siwa IR
AP A Ao z@ =W R o SR @ | qd WEke oiee Fel
(intercalary meristem) (e | Sfgtna i SRl ek oes Ate—

T2, Equisetum (&F &FF GRIGIFIEE) I 9B A S GFAGHAR FIS LT TS |
Pinus (*1137 91®)-a7 Qe | @3 O6S Fa1l o1 Sfen Sewa oy I 367 | SiwfoRerny @3
oG el R FAR oo = |

(iii) P Sie Fell : TG Bfew A Bw@! Y@TG Tfew 0z SCHD e TSI
OIR RO® ©i5s FeE AP OigE F61 (lateral meristem) A6 | @2 O5F T4 @ FICS
AR I a1 T afSteR wrerede FHPEEE FNRAE (fascicular cambium) R
JI2EF % FNRAE (cork cambium) Il GFENCE (phellogen) | 7P ©las T Twizad |

(¥) Tedfe wpritr @difaer -

(i) T ST 61 : @ oigs 6 (AT Sema AR @z 9P = | o afie
©IG& (primary meristem) ¥l I | ACHR (AT Tgo (P @ B IS Slas el |
Tlemme Gl IR [ReTerw s QS | 361, SIS I Sione =ii-eieia e | i i
QA (Al AR |

(i) (Tt SiTF Feql : AT O IO @ (@A q2 RN T [y e | FEsh
TG @R 0 2w Rewrss 7@ T | @3’ @ AR ¢ Sisd Fell (secondary
meristem) 3 | %iE SERS 3 IFRAN Al GG @ PR PR 212l ©less w41,
(ov Terlfe SpAc CNeias il | 498 IF el @Aen 6 A—<e fofe 7R
05 w5 fire =1 (T4 oes R wRe Tuikgd =@ ONe I T B SHRRRETR
(interfascicular) I S\ FNRAN | CNISIEF FAR e & =l cnel-gi, el
GRS ¥R ST W |

(o) FF wpita @St (Fig. 16.3)

(i) @G (Protoderm) ; 96 Tere-Sies T4 At A Sl FeIF TP AT %A |
3 WEF Sesfe @R S[EE ReSTd (radial division) T Sferwa v . @freifi
(epidermis) ¥ T | FINS A1 @7l - Reietd (tangential division) M&JC BEACEIRS
(multiple epidermis) ORI FCF, A IAACEA “[TOF THGF IR FAAANA Aol T @R Twaw
Gl AR |

(ii) CAFIISRAT (procambium) : T ©IET FAIF @ THICG € FPPH (tapering) (FIRAYfT
lefiE I Fell M7 FCI | O (@RFERIN 30e | Bliweidt Sfet s @R
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(a) :
Fig. 16.3 Ro-wtad oies Fe1l @3z Sitid (PRI %) FA-5{qFFa0 (FATA AR,  (a) FTHORM G
(b) 2PN |

FRFE [T AT | afelt @RFERIN 9r a3 @3t ik AT qR 31 | a7 a=
FCG @R $H-S&F IS (ground meristem) 20w [FEFRG AT | FCG SCaP9ffe1
@R A Y & (@1 GF0 @RISR ooR (2l T |

(iii) (o1& @2d pfreie® F&1 (Ground meristem) : @IEIeR ¢ @ERFTINREN T
aefiTees Wi e SRHE @ a1 ol ofes e 01| 98 oIl Sfeme IRew,
THRH QR Tew| Ao A |

(%) Rt oo wpiE @ffen

(i) 2EIge oI&F F& (Mass meristem) : @ FFe ©ET Fol (FRAYf6T for A w7 @A
o Relfge 1 @ wlroeid Rae @rejg R < | oiE J@ige oes o1l 09T |
Trizael =@ I3 TGN gL i W FRPTR, ARTgEaeR (@R |

(ii) (OO ©ie@ F&l (Plate meristem) : ©I&d 1 @AY 7399 wb w1 [Keolfers 2w
GO eiFfor = | 4 92 Fell (AT Bgo Teisjfere SFIE (AGH [col Il GOETeld IR
AR | 92 OGT FEST GOFT Ol Tl 0 | U2 WI-RHT GO Ofas Il (AF 99 B |

108



(iii) *M4fF ST FeT (Rib meristem) : SIS T @R T4 @36 Mg ©ra1 [eiftre =0
T IR A A T AN I | aE Sl A Sies el I | @2 eies FAR fFw
Tfew oy g 7R | 12 4R OleF el IGTR o 6 I0TT ICOP @R MG AR
AR A |

TrEd 0T W @ IR AR AR (A [oA g e weehieff slovR eRies
@ 9k ©OIma TS (P (initials and their derivetines) (T (o =T AMF | @3 @9
Sferma &Rl gre =T =1 | @b aFeieR elas Fe, A S Sfe@d F6 (promeristem) FCT
#fifow | T ST = T U2 ST FA WL GFLAFT TELAFA (zoniation) FATS AF |
Tferra ool “ifdee =eTE Aewl el Wiw ees-wl ((pe [few =il ww -
ALNFRI—ZC® AT | oW, @3 =M Fe1l 7 fofe (Fig. 16.3) |

16.2.2 QS F& (Permanent Tissue)

@ I FR (FIeYfeT e oRre Refare s o sjdfetelifen 7 IR ww =@ T,
SIwa2 P2 FN (permanent tissue) IC | AT ©IE Fell (Te2! € 2187 (ACF 2 7=
NS eAfE 7 FeT @ (T ©igs el (FR) (A Tgo R FACE Chet IR Fal
et |

R T (FIRefeT “IfHTe TP @ICGiRiE Awce /it (§ifke (@) S| T A J18
RS AN (TPCPR) GR (FIF-&ADIF ATeet] RN 71 = | #ANGedl (FE-2D GRjela <k
e M fea s ; =a 2ibics TaE Toime AF @R TERFE R = |

16.2.2.1 st Fed @A (Classification of permanent tissue)

R el el RN @ioeT 0O A0 | 7T Felt (Simple tissue) 5919 (homageneous) 3%
a3 AFE (W, P ¢ F) @FR [ e | SereTE, wfoa Fa (Complex tissue)
SPTPTE (heterogeneous) T @R fifen eFfen @ Boime fcx aifPe | w=RIEeT, fon epfex
@IF-ToAMI ACge GheT T Ol OF Y I AT A |

P, I[N GF @ R T 8 Gibe1 I TR A CEna S |

(F) A FA : T oA eTe ool e @FI¥ FeF o, I—opiTTESE, e
OR (FIENHIE | G2 (PR NPT o] Fofia qrae] 3 AT |

(i) *TIEFIZA (parenchyma) : 78, @@ FEEe-RFE @RebR e 7@k
@IE, (TR [erara e Semd ForRN 7= Tl A | (Fiel Sfen Seenis erie=n
3l sgoRw M Age e wRl oo [Rfew 91 @IS 22 A AW | @ @30 bl Ao
2 APINT—T186 & (safranin-light green) *f®,—1 @3 double-staining method T
TS | @2 ARS SRETF FACE AR JE e QT W W | GO PR 9%
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IR IR | TS IS FOH (cortex) I IRST @R Te&l (pith) LTS 2wzl T T
| Tfen YO ~IEHSIEN YO AW AL FE AR Y 1o AR SEra ©fF T2+ I |
T T R AR ATRCEPIEAN (@I PEFISA Bl Piees IR T01 |

Tfeta #lfol ~NEFIZACS @A AE A ACGIIRET R ; 0@ FIEawies
(chlorenchyma) ICT | ST T@T& SfECHA ANCEFIR FE A0S ASRFM (air spaces) @R
A (PRSI (intercellular spaces) QP | QT GTAFHIEN (acrenchyma) ICe1 A |
e QETFIENT T GoTs SYHE 2! (buoyancy) IR AT ST ISR ACF | FACA!
FYE 2R @R I A O & omid AW @, @ G @, coe, Hfas
oS | IE-77 TEe @FRE OEIH (idioblast) 0 | 2T SIFHoFT e ATCINIZA @
QA WY ATE Fog = |

(ii) (FITE=SIE (colenchyma) : @b STS 27 e = Tl | A (PIRbR 76 =7 | @3
ETg (M AR LTS (P (FOETe—(FR BICT SPT REAGa (FIETHHIEN (eI
@RE | @FlE @EmSEd R WEa @l AW | LA IR A S-S
-2l (tangential wall) @R = Samfucus, Rhamnus 2@% AGIOT FIC G @R
Ll AR | G QRAg© (lomellar) A Ae-WFTeF (Plate) (FICCTRFIEN &1 = |

FETFENe AGR @7, g ama @R &biE @RErEgEiced Tal SEEhreE & |
T T @FERFRN (FIEE Nefesd IRCe Sfegn ke @F AT Ao a1 ; ILR F&&
B (shearing strens) 7 IR B (o0& AT a1t | Tl @Iz I Sfegw Sed P i
=@ (tensile strength) IR IR | Tfewma I @R wAfe @EE sweE S 7 e =@
(PRI | SR S FA00 W @ &1 [Weoo SEUCS (TN 479 FA09 2AIeF =,
R QR (S &R B (lignin) @ Sy @RS (hydrophobic) SAME Se7iFe | @
G2 P @R Sferma @O 718l (witting) SOHICS {7 =1 |

BSeeIq IS FHE (hypodermis) IR #I0aF THAT @2 FeT AHRTS @l T |

(iii) CREATFIZTN (sclerenchyma) : @6 @3 = 3@ w1l I @A &b eNd-
?@W‘T (secondary thickening) TSI 7=fF = | @iwe BHf (lignin) @31 @R-2bE 7T
T | (FiCeRiENR iy aive T e e @i g cgeaaizs w1, Tpfa skesiam
W, S SN (rigid) T | @67 @FIR-TP 9137 (lumen) (R0 R @R ARHE STl
Ao @ B q@ Jo @@ ARTe I | @ENdie @R [fen wierm a3k
RO T, ©I8 G MRS ¥ ©iel WiEhal Fl T CHETIIE OF @K
CHARSA T CHLADE @R |

CREETFI ©§ (Sclerenchyma fibres) :§f§f TIGE T @R IS (ATF TR, FRICT,
g, ple og 3 erife-3g e @R-ebk [{RE | @R-9%8 See Y =, IS o
e S T8 Reewa63@ (septate) | G @FR-ABIT F#4 (Pit) TSHA | OFF &8 GF

110



T G T (overlapping) T FIFNS AN 2717 WK SHARE T GO AT
(interlocked) | &R (FRYET (@GF (angular) N ITOLCET TR TS = | 17 1-10 G
(@1, canulabis sativa) (3CF 55 G, (&, Boehmeria rivea) *[¥€ (T “F | @S 75
@ bl fomifw =i 4eE 71, ISR Ste (Linum usitatissimum) O | Tfegn M2
SR fefere CiaaiET ogoeies ¥t @Ace oFl F1 27 : Wigeld 91 FBeTeP (xylary
or wood fifres) @R W—aﬁ@ 3 A% ©§ (extra-xylary or bast fifres) |

e OF FEETH FeN HH B A GR GFE OGS el (AT T T | S (FIE-
@bl 7eT0ed [OIT 9R P LAFRCOT G2 ATE Figel ©F (4] IN—0G-PIFILS (fibre-
tracheids) @R Te@fa®st ©F (libriform fibres) | ©F-FIFZ0TA ¥ bR 7ReTg Nw e |
FofeT AT @R FW | FATAET 27 =6 TG T = | SeeieE BT vgw @E-aitk
TErg R G PR T eplod M| G FU-FF Y W Gk FEE oiEl e -
@l (ba 16.8) |

Wﬂ-ﬁﬁ@ g 4 Bt ©§ (extra-xylary or bast fibres)

HIZCE T TONS Sy G Sew TR, @NT—IREE, FIE R dFAG QR e
©CS | @2 OIYfeT 47 7RI | WFA ACO] (AT IR QA AT (S, T * RS = |
G (corchorus capsularis, C. olotorius), (Hifiscus cannabinus) (3! @S, foft 2onfn W
oge AT 7T AR | @2 ogfer TR @R FriFaRkEs 3 frfE-gg =)

e CFAlTT A CFAIDE &FIF AR (Sclereids or sclerotic cells) :-

@affeT TR R STIRIRIY = | G (IR bl 47 XIS SR (FRIYT @R (P (stone
cells) Ficwe wfefRe | (@@ &bl g ete Feafe a1 [FChae @l I @R PRy 776
37 QAT | SR, FoeYfICe S A AT | CFAIRT (@I @G AFCe A A8 AT
AN | Gor (el TR LG A Rl Sfera IRV @R G A W OIS, Teul | [y
Tfewa ~ifel CFART ~edl IR | aziel 55 T ¢ o CFART &pF SR A | s e
RS SRR (ARG A 79w = (Pa 16.4) |

(i) TFFTHATSA (Brachysclereids) : (FATS 2R @FIIE T, W01 1 @R
SRR | et WM (cinnamomum sp.) TS IRBCF | SC2HeT (Malus pumila), TS
(Pyrus sp.), & (Psidium guajave) 29f® TR w2 2P OReH |

(i) HITHITHAZECH (Macrosclereids) : \’Nl?f@ TOIFI A RIS, NS AT 4 (Phaseolus
sp.), ¥4 (Pisum sp.) &9f® e Ieres |

(iii) SIPPSTHIAZTT (Osteosclereids) : (AT IR A F=F6! FHoF Wcol TR w3 ol%
e | W6 e TEqwE qord (] TR |

(iv) SUITRITHIAZSA (Astrosclereids) : ORIIFO @R PO e =7, @51
(Camellia sinensis), *57& (Numphaea) 293 #[olq (FII 71 |

111



(v) BIIFTHRAREA (Trichosclereids) : TR, “Moal &b [FE @R =Nifo, SC7w0]
Tfen @Ie™ MW (A0S T | (A0S 118 N &eTe Tferra #[@ges, IW—*17FE1 (Nymphaea
sp.), GeTi2 (Olea sp.) &9 | AMg Trferest cgaizen (filiform sclcreids) <icre e w1
|

Fig. 16.4 RfSq &Sm0 RSN | () TRCEATST ; (b) TNFCEARSA ; (c) WOGSTEARSHA ; (d)
SICRITENRTA @R (e) GIRPICEAITG |

() wfoet Fett - [Rfom exir @ A s a wfoa e SPTPTg (heterogeneous)
| @31 AGTO U2 ATH—GIZCEN GIR I Foll | G0 ALI=A Fell el = | Tl QBT
ifFe veT ¢ wdigw AfRE T WIR B @R IR AR Gy Sfgncne wifiaze F |
aCHCG 92 M3 Givel el Sferr Fiferel e (oft R |

(i) SIRTETH : 92 ot Tt Ffosiy foq aFfon To ¢ 7GR @R A e | To Grfeufa
AWM (tracheary elements) TG SECET 2MTAIFIL @R LS ©g Jl Fig og
TR Tl o | @RFNREN T oeT W (AF Tge, 2T Twmier @ iR
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@S 13, Ot elldfsE S (Primary xylem) 36 | FNRACTE FleTor e Teof
TIRETE (et TARCEH (secondary xylem) SN (1S3 7T | ARTFHTR 2R TR GRS
SRl C@TBISIRTETS (protoxylem) I61 | AIFEOCTR 7T It 2 WiRETNE I oGzt
(metaxylem) | FLT Teala M @G SRR ACF @R 3 WGP ACH (OSSN |
92 TR TFANE GGF (endarch) I | @, ARGET T @IGEEEN @R T,
CHOISIRETR $7FfS @7 (exarch) T SfofRe | &o1 @R e oA MRIzT I @R
Tfern FfEs woo! e QLT Fela AL e |

P, G SR ST - 2 SAMAYTE @7 ST S |

® GIFIZTA (tracheids) €3} Gifem (trachea) WC7 i@ Soime (tracheary elements)
few =11

HFIRE SiEeR daq @ 9 @) O 3R @ @3 g @R @ | PRiEe o
@R | GO SIFTe FTRIG 12 e% FAoiceT ¢ feuR& | (FIF-aibR F-I8 (pitted), *IE, & @31
I 7 (lignified) | SET-TRIZAFICE FAT #AGe F24-7WIF T, SfePRoiF & &b
Tfeay I | AT abiEd eo@ cNd-albE aoasifa Someefer s e e = |
CTCOIEIZEET GIFIRCe CNed-elibl @RIPE, AT ¢ FA-I8 | (OIS Fieieee od-
DI QTP | GIANIPIF G F21-JE FAYfT ALETE AAG &Ff© (bordered pits) T | 92
PR NLGCHR PP SI-GIFIRT € GRS el Heenl FeAh 5501 3 (Ba 16.5 (149) |

@ ®)
Fig. 16.5 IIFEC @R | (a) F7MTF? 7R FIFIRG (b) G = @bl {2 iz
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Fifem At RS (vessel) TEEGR 24 ARSI | @2 @R o7, TR 4R Jo |
ifeTR 12 effe-eliblk fRudgel @R ame TS Rz Aee! I 2@ 9T AfRice iz
o I | AT i 2bize sy f’w AF | FikAR ku-3¢ @bRE &@-9® (end-plate)
A | eFOATT, fRY-ITed RPN G, Toi-2i8E [RA1 21w =0e 7E | @2 Rg-oie e
V2 eFR—AFE %Al @ioet | RE-7lo FFE I, T4 A@BIE @@ 9o @ **w A,
Tniege—Sae @AR 4G Sfew (5a 16.6) | Ru-~fecs Tibet oA (el =7 T4 2ATSABIE
seeffer fom wigfen fow A - GlFR (CFRIRTS), EviNR (Fsifae), sEeE
(@), agfe (Ba 16.6 37) | &ibel fRu-7T0 SgFe Tfem @l @R T 9 W @ QU7
@AF2 el few-lited Beife | Hifcom @rebE =, =35 ¢ frife-3g | «if @R-aibia
Cld-2bl ol seveld Afge = a1 e [y serssm (el IR, @RI,
FPINTR, SERFER, APEER ¢ Fiftre | ot Tewge qrote Fal e 7w Gl
Terma allefie @R CMo-SiZET IR Teifere A | i S SeorFige Sme Selaginella,
Pteridium 9% Gnetales GIIaR Sfeme @2l I |

(b)

Fig. 16.6 : R ewica Gk, (a) @ioe1 fRueile 72 G 1507 ; (b) -9 &R ; (c), (d) 7@ 2w
sfer Grifeat |
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® TRCETY Al FIB-2FiTaaFies (xylem or wood-parenchyma) :-

QT GIZCETT T @I AGK @FIF, A A1REE @R @l i, Soares sAedl AN |
AT TREC ANEFRA (@ TEECE SN @FRYFR e G AE IR G2
OIERs-FeT (AF TN = | G (M ST 7-eFR 2HiEaies AF : SR (axial) 9R
FR SR 20IETRIRA (ray or radial parenchyma) | SRR ANCIRSIEN #THIC € SHFOIT
R A | g ¥ 3 S@ s Sgehiwed i w1k aite [ i (b
16.7) | G2 QDS (@FCT AFO AT—CYOINT, (F=U, Oiife, @erhi, eiefs | @ e
G Sfgrna o7 T (Pinus, Taxus, Araucaria, 29f6) IS, I JIINEG €
NG B GIZETT TR GIZET Aiawizal TR A |

Fig. 16.7 : (a) S ~NEAFHIZA @R ; (b) A 2FIETRR (I |

® JBSY (wood-fibre) : €2 (FRIYF T, #TRIG 4R FrIfFaE | @iEe™ A Fe-og -
oFR : TG-PIFILGA (fibre-tracheids) 9% EREFH-G (libriform fibres) (7@ 16.8) | ©
FFRTR-9 I X @R TR oFOF ; aiF 10N Tifog ¢ GIFIRTH-«d Sedel = |
-8 @FIEE-ogd ol = ; 9rE A3F [ @6 GR FRART T | SfdeRA FiEA
eI Fifers iR wiZE™ TR F2-oF IO |

(ii) GPITTS (Phloem) :- 92 &iba1 Fell Fel Aol ARG oR)¥ ool Tfgrw Iow | @3
TR [Kfon @R Toimeefer =@ Ae-BAME (sieve-clements), TEN-FIA (companion cells),
@I ApiCEmies (phloem parenchyma) € @G ©¥ (phloem fibres) | GFIAN el @R
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TIRET e GG TRIZH-OF N9 ICF | FIEN F R G0 Il GG IRIZA-0F 67
IR | IR TR AL IS (67 LMY IRIZA (translocation) G AW AT F41 | AG ToAwie
51PC = ME-@T (sieve cells) 9K Are-FTH (sieve tubes) T | @ @R AER @ FFIG
GR @FR-BR e @R CEETs b e | siffes seeein g el ge = |

|

e ——

e QDQQ‘ES\%

(a) . L (b)

)
(a) ‘

Fig. 16.8 : (a) S ©F GIFRCH TH0RT ; (a,) G—ePA0RA | (b) FREEY ©ga «Tq0=7 (b))
@—ePATRT | (c) (en-elib RFZ (septate) OF ; (c,) G—ePIR |

o e (FIT : @3 @R 7, FH-(rd [T, @R AT &€ FPTH (tapering) L, SNR6!
FRGH—a7 el (Ba 16.92) | M© @7 GFFOI A | AS-2AB 2Rz SHfF 7 @ A
A SR TGO BIETNI-CF (sieve area) (1 AR (BT 16.9) | @2 Ryeid M@ AreCTeT=ItE
(plasmodesmata) SIKITT “MRS! FICIT W& ARGERAGHT @PE =i =71 Sfenmg,
ARIfTe ABCGIAETT @PECS, qFca aPs (symplast) ST (e = | 7iffTe e
el ot IR 711 e @R SerEge Gle-aiffeR gemi) =ifts | of Fid-aror Sfen
8 PG FIACGE T Ae - @2 A |

o e AIferdl : Wiva &l (@R TP @R @ ARCS Alters A | @A AL
BIETld SCel Fu Fu OPRY BT (Al A @3S AR BRE A® (2T (sieve plate) I
slerevewt A (Ba 16.9) | @3 feweferd g #IMRS] @ITR e, AR ARTHS,
AEEAGIR WREAE R 2| Mo AR PrFfe APTEIG (G SIS FHCETT
(callose) T GFLFR 2APTITRIZS (polysaccharide)ﬁw QRN AMF | (R AP ST,
Fo-CAIFIR PG, GIRP SCIIAANNCE FOSH (PIFIFI (=7 (section cutting) I, e Fifersl
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(FICT PTFFIRe g B 217 =R el oo FieT effeeibics froua sl erRIeIE el = |
few 712 T4 | @2 T FEH-@IBTe (P-protein) R¥ 7Y T I@ (| T @
fCoreR I97 IReFR0 @Y = | FIAN-@I0T B AT REA-2A (slime-plug) ICT |
TP, P-protein I07T GFAGAEl Biegn JeIACE JING! Sfegwma vifdlas @iz |

(b)

Fig. 16.9 : (a) e & ; (b) A T-97 @I FeM @R @ AN 2ficawies, (o) 4 @,
(d) SHIIES, of-RE @ (o) ogRE izl

o MO (FF : NGl Tfgwa A FCe1d ACH TSN FF (companion cells) AT | TT©
@IT SR AN AT A ; G WA @ @ ACE, OiF SRS

AN (companion cells) 9=
#-cetifos (P-proteins) ﬂ@a@[
Sferwa sifafas @RI

(albuminous cell) I, TR T FANFITR g | e «&
GR TANIFE P2 AQFR (AF T | @b Hre
TER ACH §F I GFIET AN A 217 | 7S TER-
R AT TP (@R =W, IR TeRE AFE &b

~leet], G &1RF F91 (primary pits) R @ AGCCeT =G ke 7T« (5@ 16.9b) |
eFeACHF, Ao Fiferl FANCHIER TR ©iF [iRy A0 74 3 |
o CFITI *fitawaiesl : €2 (TR AE, 98 Gd (PIR-2ABIT FA (F@ AT | (@R

QIFICH FTHICE, ST | (TNIBIE, IFEIFE A G = (5 16.9b) | (FICIT ARGIAE-
CFOAR | Trife, Fe, FSHeTs At @it smid A | AT GRS T 92 IR @I
AR =, g Ol @A -2 I AR dAferre =, I9—eEhE
ANTAFFIET @R TR ATCAFRIE | A (AR JACS AACRA @GR AN [
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T SR O @R TR AFSIRA, A THFOI@ Aeere AT | AFAGHAl S G
ProTe 7 I T, JIG @R fadieeral Sfema @ F6w amd @ AT |
o (FITTN ©F : &IXNT ¢ (Mel-GFIC FeTe A T | CREAPIEN (AT T ©F ez
IR | T TN ©F (phloem fibres) ICT | G2 (FICIT TS 2TICT7 A I AT |
Telle iR frif-[E @ g o @IR-BIE e A FA (R AR | YA FAE
FAN-TF TG W GR N AEW 6 | oulF, AfEs ool emia T —ol Ay
TRIZAE AT O FE |
YMY TRIZA T, G Tl Sew I3 gl IS TR IR | A Tt @ S
T MR @ ARA=T T old W SR @ iR Suifte (amino
acids), e, Wﬂ?ﬁﬁs (micronutrients), LI, W—W@“@W Tl (floral stimulus), SPRAT
@I € 9T @7 @ (RNA), I ISR =9 (signaling molecules) REIE FI& T @R =i
Tfen ©izahi | 7Y FH0e RIS (@0 G IR Z0eT SenniRs 4l SIeeTse | 9% e
@I I “superinformation highway of plants”, Sl “ASRRCTR 24 FTT RETI SIS |
TN (F) TR @R R e I a3 I I TEd FF |
(4) &FAF (exarch) @R GOIF (endarch) TRETT FICHE I 9 AR @4l I 9
() P=2IPs (symplasf)?ﬁ ?
(?) FE TS @ A G@PTE PO @A 2L AT T 92
() ‘WemA I B AT 9
(o) Rom Fe : [{fen smid AR Aol eerFeld Ig Sfen @R ATl [
Fell Sdl [MeERt Fel I | @IEE AR [Fee A e Aige M Wy e,
T, o, NehiEs (mucilage),ﬁ‘@?, SiEay ﬁ?% TGN | FEE WSI%T Tferna f[fen
SR 2AF | LT GFF (@ I TRESIE, G5 FRINVS FeTFLols O (ol AR | (@e—RETHET
@ R &) SiEET, @I € TR (oa-afRl i Tif, gRiEs JfRd T/ (laticiferous
duct) &t | (ba 16.9c,d.e) |

16.3 ==

Tlenmnez oies @3g R/ FelT P, @ARFeN, o7 @ I G =F AR
AT T =T |
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blok |adh b lablie
lodh SRl ¢ kil BB lkigee  leb-lkell(A (8
P LA pibibly Bl - h—b i) kgl _@

b kazlbll B G blY & bhlble
| | blulled | 520 bleals |0dh

S W M i s
PG IVITYIA & V%@.V@
,.E ,,-3&5 5 kazldlfd ‘bl Em@&m
¢ babllke -5k -@mm 8o lale _@ bidlishe ‘Ilzldlbl] B
-k o keag|lE) Ao lel) BEIdE-RIS) | &llb] BB
‘DI wBla _ | ‘Sldlebla wﬁw_@_ SESIRTEN _ ‘bliale
o
_w@rwww SlbBE) : e Slbibl
Liajlle _ _ _
al (B
fhoabile Ml "
blok ¢ Ik k)
leabblle kigabie Sl sl L33 .
b ¢ llste @ 2B Bl - oallay =)o bl o, lkbwlie
babie blake 5 Lo 2 b bRIS)|lmk &ﬁglr&xr_ WMM 3a %ww@w/@@r
W J0dh ¢ B2e kbl alle u2|Q bldle Rl Ealle ke oigllad]
enlhk [k bB) | BlbRL alk (& ob gldb]-leadh Lo gk Kalls
| _ _ _ e asllabl | bo@lo lmale bade—peglle (s
o lealbbblle k) Lok blulld alk 1200 gh —lolg@) (5 b@zlb bWAIA | 53¢
| | | I e —oBlaklE (Jo bR @ Bk b e wAld Bk
o bk 20 ¢ cwllap] hole Bllod b blo—blo) (b B blled Qbblle
_ _EJE 1226 Shlle bzblk olklble kdebblab] —Qlelbdll (B
1 b bol—0AIgl (& —kiiblkiol) (b lle YT ESTTRNEGIENC!Y
yliog ‘Bosld _ Thels o PG kel zu)  Blols & bk Bl
Emé_o_@ _ LBl spla—elaadE) (& Sllble—dklble (& 12]a—pdpla (2
kebloldallle Tadie Loy Bldlo|ab] _ _ _
TelsIbB ledb] JELITY Lobsle LS lble ko Leleble Bllesa LElkble  lolpebln
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16.4 FE0AE eiFe

3) OGF Il FAE A 9 G2 IR G Sy F B
¥) IQEA §F (multiple epidermis) I ? I (72 T 9
o) Tferr ARewH | Temike € Wewl (TN OGS el (S Teof 9

?) FIEAPRA GR GEAPEA (G A F @R 2 GEsEE gt FE Gt 9 |
8) CHARTHA-(MA (B ‘&% (@I (stone cells) A€ Bize T4l =7 2 Ty Herz b a7

CEAIRS WK FRCHC?! 1Y |
B) CIEFE A @RIBS =7 (foraminate performation) FICAS CT 2

%) R (exial) @R SRR PANCENPIRNR (radial parenchyma) ST e o SOl

&) N FE 9N qio @R¥E S g A JEIE Slemag @y |

16.4 Teauen

SATA- 1

F) 16.2.1.4 () (1) 'S (i) M |

) 16.2.2.1 (D) (1) 4 |

M 16.2.2.1 () (ii) T4 |

) @ < o @y

8) 16.2.2.1 () M3 |

F) 16.2.1 € 16.2.1.3

9) 16.2.1.4() (1)

) /e orae =

9 16.2.2.1 (&) (1) M4 |

8) 16.2.2.1 () (iii) 9 Ba 16.4 L |
) 16.2.2.1 (), P, Seqenl (w4 |
2) 16.2.2.1 (), QIS 2FIEHIISA SHORAG (T4 |
) AN QR P-@iod-9a7 TofRf® |
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GFF 17 O SIIFeNd qife™ (Vascular Bundles) 2FFTew,

mofe — [few a7 5 w3y — sI9s — @a
3f2:Fof; Awear sie a3z Tee Freifs (e
Elkl

a9+ (Structure)

17.1 Srapy
17.2 @&

17.3 ifera Qe ¢ oitwa aFaren

17.4 T5f (Stale) @3z ©itwa oiFaTew

17.4.1

174.2

17.5 (et hwy

17.51

17.5.2

17.5.3

17.6 =i

@GRl eeTen
ARTHCAFGRR aFaren

Mot I Az, (AT @l T

v fRAEerar wite Freifs e 3wy

17.52.1 et oot gfny

17.5.2.2  IC9=@ (annual rings)

17.52.3  AF @32 SAF F (sap and heart wood)
17.52.4  3fz:fBlm e iy

wive faReiar Sfgtra e Freifs (et g

17.7 A0 eli<et

17.8 Teasient
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17.1 Srael

TEN G0 (ATE AN SIeCe AT —
o TfYrva eqze TN 919, T <2 f[{epiT;
o TR el i g (¥ feom egfon BBt (il A, wion o)y fRawe |

o (M-I Al Tfen wsiven Gt fKeeF 9)¢l; Srwefofer ga afesfofer g @k fadier=ial =1
8 G (M JE ARG |

17.2 &&=

R RETG SfE 2 FANOCES SRS Sropii | I @2 Fereg IO Wb (AT T
@ Trgw e FCER A2, ACARPIKETER M 72 *F211 Sferma afel wiweet siffazs g
Sigrnies AES goel, “REeR ao-afedrs gy <=1, Di-ediEel wf$q I (tensile strenstn),
ASNS SR F, = 1 AT 200! 1 | Go SRR A O 0! #1, 90 wAfHere Sigma
(VT2 2T SRR (AT ST 11 | e Tfen (rg Codl =03 A 21, 73 Sfem (Mol g ol
| FY, TPRR of@ @B (el @ | IGOTE, Sfen [wiam Fig Fo° *=fHa o (el
IR | Bfew ewifs R, TRazwioite «F a3l @i sifvesat «az [{emst A, At St
S A (AT FOF 2 | SR =0 A0S 20T (F G2 oo Sfgma 7w See! (36, Y
8 9[0q) SfHitey Ot RS AeF | I 3+, (@ SfCFT QR 772 WE0A (vascular cylinder)
iy sifiads Abe T |

17.3 e Qifde ¢ witwa a<iaTen

Tfema AAZTog (vascular system) SHBCeTN G3R (I FAF TNIACH, O [T (T AETE
FAF bz A ARG 919 0, St el A SIPRFIAR AT (vascular bundle) &1 23|

GIRCETS 3R (P et SRRl @ Ryt S, iferel qifee Jove biw @ 23 (ba 17.1) |
Tel—

(F) AR (Collateral) : LI AR FITSIT TFRITF SRCTT € PN FeN9o,
OB JPNCLT 99I( At A | I AR e« wizeew foorm s, wiefile weam s,
R 0P | GO TG € NG Tfetwa FIS G2 #tq (2l A |

TANARTT TETH ACET T G SIBCE T W0 FACA FLCA FNEAN A | GIOFa
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QGRS AR ARG (opencollateral bundle) ICaT (Ba 17.1 2) | &lF 7 &I TG @
|G Sfem Gra Fiferl AT (T

AT GR GIZCE I TP AN a1 AR Aferl Afets)fercs T wsiwz qifwe
(Closed collateral fundle) CsT (fo@ 17.1 ) | &R 7Fa1 GFAGAT SfEa FIG G2 4FF AT
Afwe 27|

(Q) FTRAME (bicollateral) : 2T IGTET TLPRITT SIZCET G FRCHACHI AT € (SO
e 6 Bea AN @ 46 B FIRH TS AT | rodq, AR qRCceR Fe)ferm e
T AeR, ©f ZeA— IR (outer phloem), IMREHIMEQAN  (outer cambium), GIBCE,
SGHMEAN (inner cambium) G3R SIBCFIE (inner phloem) (6@ 17.1 o) @37) | €3 7Fa1 Fa
TR AN TRIT SRERIT G2 FIACET S92 SR 0 | IR IS 0, I
Siferet QIfTs 7661 CFCa2 TS 2T (open type) 2 | Svgel— FNGI (Cucurbita) (NAR Sfemwa
G G e AT (741 T | SFSATHF G [ ANRR IGCe oA 7 |

() (FHT A GFHES (Coucentric) : QAT GFUDT T2 Fo ST GF AP 2 FANF
)¢l oIfge 0T AE | @B Aiferp AfTets)fe1 7 T2 W @Ffo (Closed type) 2| (FHIF Al
GRS G 12 2T 20O Al | IA—

(i) YTGTAFRGF A SN (hadrocentric or amphicribral) :

QT (FZRITE SR SRS QF @R OItF T2 (@8 I AT I | Tvzel
Lycopodium, Selaginella SR Fed 7172 I 717 Sfend F19, Reial Siema e, el
G g T8 (g 17.2 9) |

(i) CTTCPBITATGSF qt Syifrcee (leptocentric or amphivasal) :

AT (TR PRI R Ot ﬂ“‘*’i"ﬂ'ﬁﬂﬁl @B I ATE SIBET, SWgd9—Dracaena, Yuca
aefo wdreial Sfema Fiw (fba 17.1 8) |

GIBCET IR (I IFCE SR FCF A0 AN, T2 € G Ifer AfGa19yfercar,
AT AT (conjoints) ACET B[ 2o F4I 27|

(]) SI9E (Radial) : QI TR MG GBCETT @R RIS Fell 2RITFCH 72T 9[00R SRR
AN TSN | SBT3 (I FAR SG0! STe AT SPIAR! (non-vascular) FeTl | ST
et Aifwst Sfema a1 el A (9 17.15) |

T THifaCw wiferel qifsiejfer wfampies Sfgm (vl A | Ao SR WCE; TYOATHFH, OITH
(G2 oz T2 | 92 IR Fho7R Fifera ifes e Srare w1l |

TAG V-rF(ad T il e e GFAGia FICS ARG 23| J2l— Asparagus
(sroeth), fRfew i, eiefs | GrERceT AF <V -a3 9fb 2gre @R IR AR e |
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weg-ifEa  (medullary bundles) ™2l IX g Blw7i@l Sfema 0, @M Mirabilis
(TIIETe), Boerhaavia) (‘?EWWT)I I (AP AR T Jferd qifes Ficea s et
SR 0 | @2 fJfERe sewl aifers)ferre el SRS @)l AW, FE 99 YT (Open) &Fhow
=

f2ewa QTS (Cortical bundles) FAC! FACH (71 T Fo21F B | (@ Nyctanthes (R&fe) |
FICT 2T A FLHI (cortex)-4 TR @2 wifer AfTaA9feT eFesits «F @ Aqifeniat
JifGeT (Leaf-trace bundle) |

et —1

(F) ey’ A T Trad I
(i) Sfenfama < F2ba o1 (Mol wizer;
(i) e e Tferet AIfTa SR @R GBF (endarch) &Ffex 2|
(iii) ©fen Ttz A Yool emia w41, ifert AT Smros T |

(iv) Slew o1, T A2 el (vascular tissue) A |

(v) SUINFCeIET ifes (amphivasal bundles) <o RAGAAIT FITT (Wl T |

() e Teq e :
(i) s e F @3 (e ol qF 2
(i) =T ORI AN (radial vacular bundle) FICHE JCeT 2 Tuizge el |

17.4 T5f (Stele) @32 O e=FaTen

Tt Tomaly TS! (FHIT WSS Al SERCS F5feT (Stele) ACeT | F6for iz : #fF5 (pericycle),
egigH] (interfascicular), €& (pith), SCE (region) R FITAN (W | 2GR [T SRATI
| TNBF T@eFoeA GhFell (intrastelar broung tissne) a1 | FERT(E @Iige I3 AT 2w
(cortex) G ST Tl AN; ANEFSIF @3l aﬁzﬁﬁmgﬁ a7 (extrastelar ground tissue) fea
TS| GF  (OOGEE AN WBESF  (endodermis) A ISAR  WRFA (starch-sheath)
R JRBF AN I22FF (epidermis) | S e @ 61 w0 Fofor wifdfozy AcF @R A
w4le ST el g AT | dfel awifer cwta Bl wowma o3 e siftesm «x [Reme
AFS QTP |
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Sfgn-SICw 2R 22w AACa 63l b, 372 1 3711 T (SIFens 216, Vascular
plant), F5f1 (6T i3 @ Gt T M oifde | st Srysifiers | @335t e [T ol TR @@
el FofeTre, G (@BIRGE (Protostele) SN (redl T | =90, FOfed (Foo=iter T4
ARTRIZH (P @ 9100 @I 1% Tew! (pith) OrAl T R G2 TEHAF (@3 I AT ST
@ (FICAW, O FHRE e ARBCHICIIDE (siphonostele), Sfen STwa sifrgorag aS! 4T
@2 51 Codl T ¥R Gifes=a (phyloyeny) FRICY ARCFICIGR SICorFe TFe I0a1 T FA1
B

IR GR ARCHICAIRGRT, TerREE, Fel Rt RS ORosy S0 | S, ©itnd OF GO0
TG, AT SNICeTel S |

17.4.1 cABIFSRE awtaren

ENCHIFERR (0o SRPRIARIN ST AR RIS A I =l | K ST G- R
fifEs 2litE TSI | sloate i, fRffe I o @IBIFs ke @ el a9 |

() TS (haplostele) : (FHRITE SHZCETH BEFSB! 2T (NAFIT AR SPRITERIT G2 2T
Foferts Jeiem @A | TWizad Rhynia A6 CReE STor® b o9 Sfema I, Selaginella
aranssiana I GF e APl A ERE SIS CRUE &, defe (ba 17.2 %) |

(2) SHFBAITH (actinostele) : QT BTN BEFH (R4S (angular) TLA PRI SIFFF
T (stellate) (TS T | CWZAI—Lycopodium serratum, Psilotum sp., Isoetes sp. 8@%
CBfTerEs! (fod 17.2 9) |

() CAIFTHITBTE (Plectostele) : FOfeT SITaT Sigrem™ € IS F@AETSII (W&, A &=t
GRCETS R CFICAN FA 723 22T (25 S SRR Facw (il I (5@ 17.2, 1) T Lycopodium
clavatum, livolubile @i (GRTTIFIZDR IS VHINE | SQF FLS Al GIZCE e, FU S 7
GIFHIFI 5o 0 I 17 0y [fFFeeg [ize ot | @2 @97 @IGiofs i @iteifsf
(mixed protostele) I SCACF BT FE |

17.4.2 AETHTNFGRT aFETen

FofeTa (FHRICH SRR, ANTEFE (17 [E FF! (@@= Tew! A, OIS GIFoi (ATF @3
F(H ACF SBCET G (TN T, G2 SR (AZCHCAIFHIT T wfefze), e a1 23 wifetiore
(phylgenetically) ©It3 &7, T, TTAGT @R ﬁ@a@'ﬁ Tiew ARCHICFGRT »fhew o | FiHe IS
AT ABCHICAfT elfsfmre ot T, @e—

(F) GF IS ARCHCNTRT (Ectophloic siphonostele) : GTFa GHHNE RCTNEEF, SR
WA A2 TEFICT SR 33 (6@ 17.3 oY) | Swizdel— Equisetum sp.

() spwfrCEfaes ARCH R (Amphiphloic siphonostele) :
G SRCETS WY BT G fosta (PR BES TR SO ACF; N0, CFICTT Fel
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@ SN (7 TF— JAMRZCFCI (outer phloem) G SIBTHICI (inner phloem) SHIZA— Marsilea
sp, Adiantum sp. GeI¥ T (GRTERAZE (b 17.3 F) |

T F5fer 19t AarRiees @6 S BIitg St AR SR fRice, 1-eia 55k
bz FA1 AW : CNEACNIFGRT (solenostele) @R fEFTAFHRT (dictyostele) |

(o) ATETEAItSte ¢ «ft FRiorw Tre agfon @Bl 3 5l (i IR Selaginella-a
arenifed Woay ez w5 (polystele) SNRICH | ST el (fern) @R FACA Selaginella (S 2N
GNCICNIFSTeT Syaieeris agfon 231 o SpsRecgie Fofere sy Seal it =1, 7= @l
SegF (endodermis) fICa 3910 27, @Ak @3l SHHRFEFIRE MBCFIAIERT (AT A6l 725 |
e caliar Sfetw g Gl (leat gaps) ACF ACET G (e SfTFIFIT (reticulate network)
=7, ©ltid [GRHLERBRT (dictyostele) BT bz w1 23|

(@) TFBeFole ¢ T @Sk fog GRrerrEsire sl 47 6 27 9 A0 AT
Tfoewe a1 Tfie GF6 AQRFHE S A e G AQKIIIT Ao LRI A
ANSAITSICT SR I | T, A2 Tl &R UGS (dissected) (AR |

AT (leaf gap) : SF TMIZFE S Fofer @& siita=aizal @E-RMHE (Gagwi
FER) (M (gap) Wil FCF, T 2[@ifeAS AT (leaf trace bundle) ATH! THTSII TS AN |

(b@ 17.3 )| A ofsl MG @ @b FEW RIS (T TR T TSF, A
(RS (meristele) FCN fsfze w1 27 |

TG 8 9|ING! Tfgm Ui Fofer Iz MBFCAITRT eFfon 21— TEFHRT (euslete) G=%
SIGIFCE 5e] (atactosletle) |

T : TG ¢ J2TE fSiwsid Tfowm @ Afese F5fr ot a3, ©f TEHHRT (eusteled w1
eipw F5fer) Tt Tofers, wrsre Foferejfer (et Aaiai frca e w7, wewicy Al @1 Ufds |
(A, AR FACE (A0 A2 ST GFCICFIRE ARCHIRGR A= TR s (fog
17.3) 1 AR &g e e, HPIE Afees, GFGIFHRT ABCRIITDRHE 2er TeHHH|

SPFGECOITERT : S qFAEa Sew ale G AGe ARCHIFTR, @A 72
CRFERR @& @b RFFLSTT S IR TUIC AF | SHPGGIFORTS (GFAGTAAR IS, (T
TOIF FT) ~AfEF, T@eTT A 1 Jce1 g3 Fofera JffE S St a1 (ba 17.3, ©) |

(¢) sfemizfss m@ﬂ 5t ¢ ﬁﬁ‘i el (oNar ©few, @« Marattia, Pteridium ﬁ?f\\')_C\? @
3l ST TRUF I US HIZ Tl TG SR (00 2112 | G 2Ifemiizfg=s Fofer e sifdfos | aomm
M (TSI TBHE MG R A2ewsH Tl fba 17.44) At Ecaaol (ba
17.4 3) ToFF Tioet [Reumd, Sis@l (rdte 242 |
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S — 2
(F) Toa AFNT AL BrSF 7o fwolw BSH Gre

T 1 BT 2
(a) Aot e 1) Lyopodium serratum
(b)  OIIRECHIFBRT (i) Selaginella
(c)  CACAGPBET (iii) Lycopodium clavatum
d) RGBT (iv) GG TS
(e)  CEFCOIRDfeT (V)  Rhymia Sp.
) SpCAIFseE (vi) Cuurbita (FT%1)
17.5 (et 3fe

T o1 @ T oifFere SRRl =et 77 | widfie ot sifafare 3 #in | i g3k 75 e
(CFTAITET) S AR SIS FeAS AT, (3Tl -FeATS 7 M0 Sfen Srenis <Fifs 7of
=7 | AAffEce @ W ST (AMel I (secondary growth) FGH wfefze 3|

17.5.1 (et Ixa oigewl, (AT Ol A

TG ¢ FINRRN IR (FCAICSH A AR SIE 11 FAATOR wgel, (Ne-FeTPTE (o1 MTT
37 Sfer@ e ¢ IR I 3l =g (@ I A6 OITF ¢l I (secondary growth) =<l (e 7 |

FETIT Frol, aFe (Mol I oral AW G @R 7Z RTE Tfew | @S 533l GRTeTiRmE
A O SRS |

17.5.2 =i faReeiat Sfgw witea wreifas ¢hd 3feg

Frelfie SRERIT FNREN, IS A YE (TOEF MF (M4 SREN @R SorFIFe o e
iz e el RT3 0 | @2 (el I et el Fpe 237 | et i wgel (Mol wrizceT etefiss
GRS Mewq MCF OTeT (0 | Sgoieiea (oMol e 7% woeet aliefis cpicam sAfdfaw facs siea
SN | TSR S T AR I etz 20 1|

FICT (0 (Mol I SrweFolera facal afzshofer 2re it | wivf g @ wta1 92 13 eelR o i
FRCTCA DAL I |

17.5.2.1 S=stofema (Mat 3wy

owsfBfer (M9 g (interstelar secondary growth) 9f6g® (fascicular) @2 WP
(interfascicular) FNRAT FAReTeR 96 AcF | @36 v Beeia Sfen Fice i qifGeT9)fer
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TR AT @R TeHofer Sems 23|

(F) FRE FeEd G ¢

T Afeem o@fe 9ffiee  (fascicular) FERAN @R Tewy  (AF TeAT @R
(interfascicular) FNRRICTE Fferofer 92 @R fea1 @I @R B I AT | AE RN @R
(Cambium ring) a1 (o@ 17.5) | €% o AT 20eT (N e 9% WoR|

(¥) 9 FAPEE TE ¢ 773 FNRAN AIFrS 20 W Ml RN IR (SO e (el
GIECET (o A | (N SLCeTcsa S 2Cell (GNARR ¢ Foiifero) Gifn, FiwRes, (S AfRice
RTw opikey) TesEA @ik iy IR A GiRceT AtaEwiE | e GRS A A T6, AG (@I,
AICERIRA € AT I I ©F |

AENCHT (Companion cells) AYFAF Tfemra @ AMsHifa afiR ¢ (el IS SICoRT (e
GieteT wfiFed S tof 2| Igoolr, S #Ifffa 3@ etam Solim zear (et SigceT |

et IreIce, Bfen 1A BEHT SISV A7 (SRR BICoIF % 2| I e, el el
AP B B | S (S T RS A it SRR (wE AR e AT | i
I ATl N @I 2IRT 20 508 | (Mol AR ~caerpigsl (FRejfer g Ag A7 Jcel =igat 7% 76
T Ml esi<a] afe | IR0, oMol Segien] @, w2 Al ©ies BARE g2 Tl 3% e 23|

@ 17.5 fale@ stes Feifes w:fHlm (fd Imm @iba
17.5.2.2 q9<eTa (Annual rings)
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TfSAITOR SIgta 90 AMATE 4ops AT | T I SFTeT JOFF (Ml I APHLFA M| GF2PIF
ARETS! T I SYE a0 | PICTT SN T4 ToeT oAl e, T, S e e
27 A T @ wdrgs 4feie TR | FINREAN Y AR, GF T o KA 271 @3 [Fwiere! g
AITCS AP 3R G T I BT 221 | G2 FANeTol go Are ACF G S Geera (@il o=
I SfEees #AfRsICe 9% 2 AMesl (Y @bl @ T@ = [ AT (vessels) € 2NTANI (T |
Tl S @ I G (3Tl o7, To (AT Good 200 (OfF 208 AT | Sl amatt e e
I GBF (el Fo! | AP S9N FHRACR KFeTel @3 onefre (M4 I 25 e g
AT | IR ST ©f, 2T B T A | ST P [T 79 ST "o e @ sAreieawsizsia
2 7AIgfE W06 | T 7T T2 @S AL AT i Bz, (et S o T4 9 | oS T2
B (Mol SR, #JA9 AR PIATS! IR (ATF 2AFSIL (5ol TR | PTG ARG FACH, 3 AL
(el Jimg =B TERBICE (74l TR | GRS i o1 A1 RS o7 =y (redl 27 | FoiRS ol @
A (T Y5 B, CHIMPR JOF AF o’ 47 «AwE o bizrs Tt | Sw=eies, A
A AL 2[re IO ABIG! ¢ Gl JoFA ToT (e a1 AR | G O JowR R0 (el Ty
RS 2fogr agfe ARIgE FRF RN G0 FoF [RE Al (TGRS [t SIS |

FIGR SIFCeT "(F Aghe AT I ACeT M @A AL ACH R0 (0 11 | ©fF g o1 A1l e
qore b TR (W | SRS, @i Ay, dyfere i g o SiwEl (e A |
17.5.2.3 A9 @32 SEAE D (sap wood and heart wood)

T Mol e T (@ I A 27, ©F JAre € PR 13 &I | &2 (@ FIHeT OR* (O 27, ©rRl
S (Ml GIRCAN | GUrd I SICoFIFS 2 | G2 SRt e, O @R A& 2Aicaweies (@19 Fe oifdw |
PICIA @B ST NN T 8 WNAF T2 GRS e Sl O [ ol 23| I @3
S A Al O D AT B o i e @ 2ol |

(Mol I BT SRR T o IS ST Al Aol T T NG (FIROTLEA (AGIEAFHCF
fRe]e =0T Ol AR | SR wlol B A | (R 70 UMY SO B IR AT A& BRI =il
T ZC AT | G2 ACH! 2FRIR (PREABIET Frifeas 96 @3 F51 2 SEemE 20 A0S | SiZcem
T (I ibica 6l oia Srergta Ao 20w AT Hifed, (oeT, e, o, 16 e egfe Tey |
GZCTE, A D (ACF NI A PTG FIH AR TG | T (AP S, (T A7 F19 2Fo2 A6
a3 TEF A IO AMEFHRS ¢ = (@lollz | I=0 Agen, IR, =[N [Fa @l 7% 207 +Ie |
@2 T FICHA 3 5N 2 3R T IICHA ST SIS G, T, TGS @ (53 | I NI Al S 102
SR wifs e Afafers vy Rea Fipe, A FoiRe SRR [T S OF NQIL 720 | [0
A SPAF FIICE SJE GACT TN Sfefze F41 Z0e! |

17.5.2.4 Jfeetoferm e 3

TF I A (NS A OIS FaA1 FareTor AP 27 IR Folem (M w1 wie— 93 FAm
AT AR (SR, SRS S (NS Mo AFFe TN | I3 OIS Fe1l 79 TSl

7

freiste Ty fTog e @ rEmeN ¢ @ W @™ 9@ 56 toff 36| @3 foqft Ta9— 5,
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fayay

(PS8 (FCeel™ «tq (#ifFent ey #ifafow |

P

fasr Raafb 251 qAgE™ A @GO | (oiffelnd esw s G sl @ Sigie 9F9p @
STl SRR TTo ACF | GO G Sfen (Mied STereea it [ bl At | <1 il 28 6
AR 5*F OCa1 IR NG AR Mol BT, SRR e misieffet o191 (CRFlo 23 mete | Sfen Fcs
TSI, ST, AT, 7, 2 i e e ~ifete 2|

17.5.3 v fadiesiar Sfen e Freifes et 3

oo et Age SRSl Bdesia Jret (e 3 <06 | S0 SiRce @ @R Tifer ifetaa
et SEE | FCed R FIERFER TR QA SRS | wreed, (el i, afel
SJCO=H AT PR 2PCIAFIEN AT ST B0 #I0T, B F SN | O (@ R I 952
LT, TP FIARAN TS TG ACF | GCE SRl TR (ISt MiF @7 A6
TS0 (FI R oifd 270 S (et SR | AT ojpz el (M FNREA 92 20! 2 203,
ARG OGN W] T 20 IF SASNRS T 7B 6 | A G20 el (T I (e | Smod
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