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9.5 IMCAFRGIA =@@ifFei9l (Classification of Bryophyta)
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Heilfe (Species) [Pl fexesE (Riccia discolor)
10.1.2 s[4 € FFPUA (Habit and habitat)
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(B) =reza=slE (Internal morphology)
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e e Frefm WEier Fren 230 sreifie i Beel 5t e o2 e 5o
=
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o AR o i FRR dalfors mmm Seel witte e st 39e T @98
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(iv) . TB®am (Tuber) : <grwta gfsgs +facaed = 2809 Sesim e T (Tuber) ST
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faafma (TR oom Tl shefors wedn 2| Aisieie sveis Solldecs sabas sat
(enmifafEmm)  Fuiata (R stutcr @a gqe 9 9 Rebrig st 2l
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L]
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#gtell (Archegonium)

St T el e R cor 2ate b B s zr) Aefie DR b
wigrifvera s g ol B o aaft fim i Sedn oo | B (rald e Ty fEna
S T4 I < e Hyr Sests )

ke R Toge FIOFT Y TS 2| T2l AHIGR fowa Rl Srr Sl | 2w
s =0le ST =1 (venter) '8 Bwrad e s e 141 (neck) e | WY &l 6-9 B Sert )
o gt s | S Alcf Tabee siEl B g @ g @ (Cover cell) BATA wie
T | T S e @ WS S A (ventral canal cell) '8 @b SRTE (n) [ (o
T |

fbm : Fum Tesifa @ o

Firas (Fertilization) : »R4A c2ices fofe ol wremr el Fiyiea feb Soif=rs 21| Feta
AT uTree T (4 #ITeE 93 2 (iR #irel < Wi =l fewrm wike ffEe mie (s
i ata Sia0s 50w 9| fenme (2n) FRCI0E 237 cA94a BfET (Caem o) H G|

10.1.5 (A9d g 5iom (Structure of the Sporophyte) :

T (Lygote) (P IR MR corafsms sifers Felfers gmr agra g4 7% = |
& FETEl g (e s A it MeEE 2 Fiferaa s sy e
fosraa fire aremafmm 7 it s 7% | spfarafriom eemeE el g cgE
O Tt R wiase (Jacket) 15 07 41 FoeTa WrOMeFmIR (R 280 G
i % T | Gt IR e s RRIPCTT Frefite 2 «ar GguRlf S
oty et AroTe Feiens 5271 DERG (n) (19 B <oA% B0 | FHAHD EEAPE G LIERACT
(P (@ (nurse-cell) T S|
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Rt cadus BfETT (eaela < @t 9t w1eBits i wdie s e B weifes | iz
fabrir moyaa Gl 43 wa ogfom =1 weAREAT el & aaeT HES Ay |
FIiARE Abliad fowd el @ A w43 s RS mifFsba s s | e
225 D B 4 LA ST (P 280 Beold T 38 TR W (venter) © #iT @
Tfgra Fii=fHGe (50T A2l |

.“

ﬁl—ﬁ—ﬁ:ﬁﬁﬁﬂﬁﬁmm*ﬁﬂﬁwﬁﬁﬁwu

AR =i 20 <ieAFEaT bl e <t RS @ e el e Fdfe =) el T e
&b = a1 s, wet Tk, GrAEEom e amEiesikm |

Tor faestya Sfew (New gametophyte) :

R % ferenten ©fGURY A9 (T | Slefga SARTATI— (49o{fFT St (germination) 3 @
A fisian Bfgn Tesl ax)

10.1.6 &= 5& (Life cycle) ; falrita Sawbtes won frg sl ol 17|

— e —a

o “\ﬂ
2 3
| E
y;ﬁ"i fn}ﬂ 1-\ z/
T Febw e (B
4 B (n) \H ST (n)
@ (2n) . e oy () J
)\ @pmagn) o e %, (n)
fremem & (2n) N\ i) B e (n) e
N T B 4
: _

@ : mdforas wiwa fFelme & 55 om0
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10.1.7  2mi=e &

iy Tahnr a3l e aeifen Al g |

iy TR e Bien b s Rrefre
iy ek aReams oF o9 e F

(iv) =T (Amphithecium) '@ «reEiraEE (endothecium) =Y
vy (el wgr = e g
(i) B Fe S qRettm afh FE
(vii) TASPmITe T dom wrste T o AT
(viit) s & oo 3 |

(x) T o Slerm sfon Mg |

(xi) (ot Game s N )

10.1.8 SaauiE

(i)  Riceia fluitans

Gi) e wieHGE

(i) WE o, W e FET|
(v) SR 10.1.7 (74 |

(v) DI

(vi)  =cE 10.1.3 014 |

(vil) oA 10.1.2 (3|

(vii) oroET 10,1.7 CA4A |

() et 10.1.8 G4 |

10.2 Tresifaal’s @F o5 (Life Cycle of Funaria)

10.2.1 fre=ifaa's Bian Gsme ¥4
@& . @maiefEe (Bryopsida)
By : TR (Bryidae)
=5« TGeifarfE (Funariales)
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ool : REHREE (Funariaceae)
sw  fireatfEat {Funaria)
oeite ¢ reaiEE gfEeiraE (Funaria hygromelriea)
10.2.2 7si= '@ AP (Habit and habitat)

FrGaifan «off ] wiShr w=iere B | i oo eifias sia 71 s, WS T8 W4
=1, US|

10.2.3 e Bf§w (Gamelophytic plant)
A, =lEgusiis=ia (External morphology)

et Gl datw vt w frefie | S <ifie <iuge Fmen @i oge vl 99 2
CRICGIE (protonema) | @6 www=ii# =71
CRTHI U Buw el AfFTs, E e ofide e caEere 4l siicebieeT 30

“aiaieey e wa e =ifis AR 3 AFals 51w 0 | AR 230 e i S,
agrld], altwras Besw =)

Areieffiet FirET T AEwE g AGs At A gEEE ¢ wlgfere Seue 21|
AisiT el o ¢ e 9 | wifEee st wfta T |




RS (Internal morphology)

e wloea avervEm (G o wfEmee o, 99— o, dfsaa wdie 07 W4t (FRTE |
o @iraiemE e el ot Comitl @8 21| e M il oFET e S
FENW | (FEEEE T ¥ 2AibE [ @ '

stiatq drarmEm g3 (GEEE T ke AeE T ARwiiEe 71| sarme qIEE A
@iﬂ'ﬂm === gl sifis |




10.2.4 @ (Reproduction)

EreaaE-F T q2 2 1Y), e e |

wEAE T (Vegetative reproduction) : FeBaifaris wree mam fmgel—

() lEEse w8 R 2 aga Bfen s o #i ) _

(i) S (TR < S st | i ol @b 4es)F wine aoy S A5
(i) ¢TI AT 2200 7y Glavd 51w 2 |

(iv)  TREATE A Teofw (ol 430w |

I T (Sexual reproduction)

TrGwifm «fb i Bign | #sai @ Fiart o2 smrisg uft fom =iam waens sam | ey
@ Tl coifafatl (perichaetium) 15 # G/ s e | .

“iﬁﬁ { Antherdiom) ;

AealAleffet Awetiata wersme e Sesim 23, AraialiF ATREEhm A e e IIrEE! o
sl Sl M| AR S TOIE ¢ shiphod e sfsaiTe afEaEEd gewafais I
. THTPRITE SR (ST G Al 99 SEers FEen HRadbly /ARG e fEe— 3o
ARG Al LA AR e sS4 f e fefe T el <@
e 2 |

el (Archegonium) : FeG-ifaul-a Felam Sz J =im Serss «{suim o FuEsEe
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alulpl Aol D Ao A T, St el anm gl @ 9E 9l ey
#ha il iFge Yo | AR o FaReEe ToTE 28 g St T i an) s e
el T w3 Beitag wedD w1 Sitea TeeieE e (venter) '@ Seltag welGes 341 (neek) 30T |
Aaly fowg 6-8 Ataial corr 2| wwers fowa mmve fGaRreE @ o SoiEa e osim
AR TS 1
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=

3 R

i

o
1%% LT
T
f?f‘\

5

10.2.5 Fess (Fertitization) :

wlelffely gleeRE Doy -y Rroaifau-4 Fared e e gl 2 | a5 e 250
frsfie o221 Fara TtAce e 9 | g oo qald =l [Buea wfde Biffe g1 e fBemre
TanaG B =, O TiRmbe oo (adhe Sfenm s s |

10.2.6 (A%%a Sigw {{‘I;]]l'l'll"l]phjﬁi: plant) :

AT <[l R aeald corilb wRiFm svafecs [Relfens gy 4gtald) ey Bfgm 710
T | (A T SATST A A el wee 6 qoud o Ruiféne 2231 w5 sam o
@R Sl WS T and | Feaifr e megs Bien [ oged [Meg ud— 26 31 7,
551 '@ Fi=ifee | (agum Sfarr Aow fives o ) g o fFesiag Blaorm e g8 4 ol
ol 4e, #At @ IAFBTETR Mo SRR 7 R 6 A (oo =i e Bt | Bibls Bt o
et it wigslbes w=FG 90 | FiwFeree wravw e sl e 2
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(1)

(iii) -

{1v)

(v)

ailwiFGE 25T ; ST il sre 9, i Y9 iamTe E uEt e |
3 0 ot B e e o B MR T e el 0416 e e e
4l STF | F#HEE 2ABICea SIeIUla Y32 @ TE TS A @R TR 2w
<l | ALY ToPo|fe FAld H4E IR @E @ Arefre— v DR
(trabeculac) e | 93 DR AnewE sEmeng fEe 4T |

casigias @ < Tl (sterile) SR MU SEFES Afer Wit @ cagdiad Sl e |
GEjaniae] < RS (e Alfade 23 | (ARISTEE NTAEE Arfers [eifErs o
e (n) ¢ Bew T | EsllE (1 AlfFEE ST ERe NS oS (@9l (spore sac)
A |

el | PRSI (FERRTE YU s T I A Py a6 |

SetRBaT < BT e ¢ TR Sl ARma Fice v e ST
SRR e | SelaReGar ¢ e ArarpdAlis e faw a1 wEes, 226
Gt v @l e S 2 TEIT S A6 | fleileor (oot a2 sl
AfETE T O W dfde e @@ W 22ne weaREam FEl am
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e 12 Al #ae 4T

(vi) SIICEEREs  wisiereE e fits wafde b e o971 (@ T i
Eieadl

10.2.7 caefs Famiae : =G0 #/faee o coifarssm was@ < o ot caefE <o Fefs
=

10.2.8 79 fHolys Sfgwra 9% © caaffer smge «Reae sisplas wom wga Feieg Sfeve 75
Lo d I

10.2.9 &6 (Life Cycle) : @=blas et Freqifarm Sabs Fics ol 2891

ﬁ G B
i et
e Bfgm - —
- TS (1) \\5 a5
/ xg szt (n)
/ et (n) 1"1
/ | 3
[ {25l (n)
(T ﬁ"s'srrfi{n‘r
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i
a44a B (2n)
S w20 <
fou : frEatfame Sewe
10.2.10 SEtEE!
| @ 3 wrew Sfgre W g e
2, (offarem e '

31




b o Dwibhuds 4

10
11,

e B p R P R R Ea

wiCATER A

WA e e

TRl e @b cen ol iy

FELEA| ST A1

ferGifmme aa Bfer =l ool Regr

ceilcGifan e :
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iz @IAFHSER T 9 w0 51 6 99 |
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o

fapGarifai |

weeeey 10.2.6 079 |
wrreEw 1(.2.6 19 |
wreeEn 10.2,6 (434 |
SR 10.2.4 e |
SR 10.2.6 (7Y |
S 10.2.6 YA |
o 10.2.6 07 |
s 10.2.3 G |
ST 10.2.6 (44 |

S 10.2.6 (74 |

10.3 FTAFRsiE weftafe® 999 (Economic Importance of Bryophytis)

grarFEsE wetafes g FEge

{1 %71%@3@*@*15@{%fﬁcamﬁﬁwm]t‘mﬁ@—iwﬁﬁﬂmwﬁl
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(@) sl Getm vl TS TapT Bl T A w0 |

(5) [ o ARpRe Al O |
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s 11 O Pteridophyta-€ (m) sifafas Eﬁﬁf g
T

aé# (Structure)
11.1 ==t

.,

L .

1.2 GRTSEEN wieh Sfema vififes iy

1.3 GRrsrEba Sams

1.4 GHTeEREbT e amamwbe il

1.5 (GRaTereiEt! e Sfgrma ol Rentom g faas
11.5.1  Sporne (c=iF) «3 2f@ife cfifEmm

1152 Sporne @gifds ififmm sl GRremizs widn Sfoom it
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116 epsrEe

11.7 Taq =

11.1 2BE=t

(TSR 25 AN e 29l @ FEETFEITE GFE0d ST (Vascular Cryplogans)
L30T ot e O o O el o
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AE |
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(BfaTereian! Gt Tiewtsiila s (AP TS we A[EA |
W3 Gy e el aicurriEbia S Ar Fare e 50a |

oRTeHiEk fEiem wrg 3 ¢ ffer @fe sififes aMcoE g
FrE di99 A0S AT |

1.2 GRTerwEs wem Sferm sifths ks

(1)

(2)

(3)

(4)
(3)
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(7)

(T W At Sporophyte (2n) 2HA @9 sigvs =1 Rwram | v Sfer G SR
asfq =|fa T eeaE w1y |

(i fgw 71, e @ sirel Ty sl (afees— wRmreEnm woes &y Sfem e
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0 S P o (e b el e o s i ot e e R P e

it 9t Femm wed e ogfes gofb sdfste siffsifam s 9 (ovm 9
Sl A A [l (SO TEAE (FE qa3 Feeb A4l @ A G Wi @ FE o
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A0S caspUFitasr (sporangiophoure) S @6l wwiar w0 State o T (40T 1%
SR Al | @A 9T T XE W9 ceimue q strobilus 59 4|

9. i qgreEIEE |
Guize ¢ Equsietum, Sphenophyllum (R#9), Calamites (Regel) |

i — oasiFrel ¢

I, 92 ifres GRTewEbEe Siadyz w0 (Fern) T ~REs |

2. Feud Sfn gE, F16 e se [oslite

3. eireolsfE gae, aEMErmiEs (o), weer e @ifEE |

4.  @lesa FEA e, AEneiRth wga GebeRE agfen) oo mma Aem
@@ (leef gap) AT

5. TP @A Al sporangium G E!'?TD‘IE!TF{ (sorus) TR B0 | @RHGE Ao

fermrorera 2inE = it st wie asew 2w e (Sori, EIAPT a9 9g35w) 59 F0
I e T R B e B e B e £ e e o 8

(T3« Marsilea.
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6. il TRpEEE | :
7. BBl WArEHE] (Pteris) SYE SPLAGE (Marsilea) SO Sl(aE 2, —

11.6  ohiiait

. THfcerEs wiew Smnia sifafas @ o AR S A |

2. wEdEn] e s GRTerED wiwE e ¢ Sz
3. BBrEEEEt e EEbirEEEEEs el T e $
4 GRromEeT SR e sl taRbEmRre fe )
5. (oRceTEET! wrem Sigwa et auiwiEsE Hldw e
1.7 Tagsie
1. 112 w4l
2, 112 (7
3, 112 (74|
4. 1152 o
5. 114 A
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&<k 12 O Lycopodium ¢ Pteris-<d

GRreERiR wdtaes 91y

e

51 (Structure)

12.1.1

12.1.2
12.1.3
12.1.4
12.1.5

12.1.6
12.1.7
12.1.8
12.1.9
12.1.10
12.2
1.2.2.1
12.2.2
12.2.3
12.2.4
12,2.5

12.2.6

12.2.7

2FE

T

Lycopodium-&3 < 3fegm
=g 8 FEEEE

TA%a Tfgne oo

e

12.1.5.1  =eis T
121,52  TadEtal oo
frerteg Bfgrwa siom
s

G4 b

et

TaEgaiEl

Pteris -7 Gt 3fegp

=

Tfgw weite e

e 8 FEE

Taoa Tfgre stem
s

or!

12251  woE TR
12252  G9EMH T

ferentera Bfgrwa som
12.2.6.1 sz
12.2.62  H=Al
e
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1228 7gA (aquA O

12.29  SEptEel
12210 e

123  thfaremwizbe w4 gy

12.1.1 eEfE

% G Lycopodium (FTRTCaIfSa) 8 Preris ((5f01) -« & 2fogi sr{is Seiibe1 =1
U | G O FRCSAEA 25 G Twe @ (Bf 2% TF9 (ofEmetTiEn, AR
=19 3 4] T AR (Blem «F e i wie B | wRcelcAifEan @ G Seng e 47

forg wRCIsTGHTR (999 9 iR (Sporangium)-ad ARTEE ‘zz%mrrqﬁ%mn eipfon
G, (SRiE @epuEE ARea EmrsieAmiiEcn agteal

% 435l 2are WAl Rt WS gy Teicde TiAre Ame |
Tl ¢ W gl A FAF o7 WellF—

o b BETimmIGEs ¢ e defeq GRerwEs (Lycc;puumm}-aa i i
B ety Gfen e «dmna a0 #1606 |

o o (FADBICIRIATRD e egfon il cﬁwﬁ&mﬁ% Pleris @7 510+ @ G4
Eigapt Ruifae Haad il Fare T Zae |

o (SfETerriEht swew SRl Setafes gy TS AR 2w |

12.1.2 Lycopodium-<7 (FRrairsifenmm &) 2oam

B a3 S R ET'STD;TJ e —
i 1 B | g
a5 #ETicAferaEm

(i@ — FRCHCHTeTa
s — Lycopodium

12.1.3 Fei9 ¢ 497dM (Habit and habitat)

A e e AeEs e, o Tgs WSk 2| AR @l
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eelfoyfE A S50 =T O @i sl =, @ L. phlegmaria €98 Awsia
e aElfed® e Tw, clevhe e wifis gfeem owm, @EL. reflexum,
FIELPTATG A Dl s (s L, selago, L. phlegmaria (i 2iym S e B e
WA Al | G Burostachya (BSiEIERD) sltia waew 41 233081 (1 i SEiie 2w
Tt e sy e Shg (ropalastachya) (=ITEFGHET Gosiveg TEeE ¢ =W oW, L, -
Clavatum, L. Cernuum &7%He |

ARG amfedf Jffm 7 Hdext cavme St Sueut wae T fg fg
2iEi1fis g SgTETE Aonul wree [ reErrsiiag 200 § duifes 70 330 sheas
Aiteal | ARG eidm defer Tl @1 @W— L Clavatum, L. Phlegmaria,
L. cernuum #gf® | @2 srefasjfe fuies wifeis, Rafi, comBean aefs wide s fmam )

12.1.4 Tz ©fgnia o197 (Structure of the sporophyte)

1. TG ¢ (aejrr GG G 40, (e, meIfATTS 77 | oy daifen 24ia 916 45 (erect) SRl
g 2rEiien 24 SIS =S Sity saweim T4 Q48 Cfm =il g = | =12l qhe
I Al SR 220 I | i R ol AR 6O b W e g 2ire
Geitar it B @osranglee (strobillus) #fFs 28ams |

foa : ARrEnsifEam-vE @qun 2w

2. 9@l & FiacirAfemmrs <l Higm, TE, TET, Sl 6 wahule NoFEEE | @ wmeE
ST S Al W2 (Microphylls) 361 | #irer Bital o3¢ 91 reiol (L.
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Serratum) 23 | AMEES =@l 2-10 mm WY 20| 24i7 @ *RieTEs BoAg e
Fefig wAend AEe |

3, WA § ARG T geREES sl ga s Frea i 22 oS ) g
seien 3w Sad frmie 230w fAsfe o1

Trgafen (Internal Structure) 3
|, 6 ¢ AR Fre elusr FEme Faifae oo e am|

() 5% Tt @PSiRe (epidermis) : @i @@wa AR5 AMmRaEE oo 9@l sfPe wig— Al
(i 25 FohaTE 2 | 5T BefRe 9 werbUs 2300 #ita |

(ii) FC6F (Cortex) : GO A6 SeiPey aeretawd T8 =i 2391 w063 | ARIFTAATEaE Fires
WsTiTe T SR g T SehrTg 2509 Ad | el deifere (L. selago) FTOW
(Il ST (@ G 6 | T R dwifers (L. Clavaum) 69 feab w9 e
pni AfEs) caTaemiEy (B RS, v At AiaaTienl (FEEE e ey CEENTEAl &
G | :

5@ : Lycotodium clavatum (0EF ew=rmn

(iii) «TrSEEE (Endodermis) : FHTIA AR oEEAl W GroeEiey| @2 FEm
Syt Lo ABERG gww At &E A o |

(iv) “Afive = oMz (Pericycle) : GrereEbinR (i w9 4 FfET (eaee [Ee
SR (sl e e )

(v) F6f (Stele) : iTea wapecn SPe @uwecs Fof 3t | AR T=iea -« 6 ==
wifif55f a1 c2BiFsR (protostele) @i it wes <1 el A 71 | @lLTE™ FwE @2F (exarch)
o | safeRvames afsfomm siee f[(fer dew P @ aw, @ () st
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. (actinostele) @Ud ST ST 20 41 L, selago, L. serratum #pfe eefers ol am | (b)
CHCZIFBM (Plectostete) aURTE SiETER (pITATNE S TTal C2li5 iy Fer YT, @Ee L.
Clavatum @ (74t 7121 (¢) T CATHEBET (mixed protostele) ITHGT SIE & (N sty B
9it=, (A9 A T, Loeernuum 79 #iiferns | ' )

(&

b : =fErsneifnn-as Bfes gom HRE—
(=) wnifeiReR, (4) Bl celtBiFsi, () ceraiet

2. *iief & AR TSI SronE e, ANl e B ¢ Frars (s wilde sfEmfne o1
A | AAref B U ~asy (stomata) S | GICHRRT =1 2 (st @ oirws|
2B 4§ AR o aa s | Efe Tem e FAATTT 2 @ag
TRAYfera TOTOFC AT S el A | R St g s iR
B @I TR TS (B T i = fant |

b : (%) AfRTAATEE-a vt e (4) SR epeey
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3. 37 3 AEETefEa-OE Y GerE Fleed Afive 2309 Hdfimfis @) ToEE ebaEt
GEEEa ARG 95 ¢ IgEEes [RFES w9 el | FhY GEE IR0 6
W orE Arsie affieieE emiF dq APEREES T ewesiy st
BRI staeeEl i e e | e Fofee Stwm R cAibIPoRE ey yim
TR AT Sdbulela AR I e | SR SefEes S
TEe AAfEee SRl R [ ofFEE o

12.1.5 & (Reproduction)

12.1.5.1 meiE &= (Vegetative reproduction) :
AiErEEifeTTa (g Sfan Faeile etg wem aaa 748 90 |

(a) corl 4 Hflﬁﬂ 1974 B9 (By the formation of gerﬁmae or bulbils) — L. Sclago, L.
phlegmaria =¥ aafers Fires wasim G Aem ARacs AP Soigigre geie
Besls 7 T oo ics SISLAHITE W0 T @ Sere 0 o |

(b) 481&99 BT (By fragmentation) : FRCRLATESHITRT (P (Fi7 2eifoq (@, Q2T 9sie
el AT UM, UGS PICD (PIETT SO o q05 7% Telels] 2300 TE Biema olae
27 | f

(c) AeIF™ T &t (By the formation of resting buds) : L. inundatum R AGSE
A Telied e A AT T 9a8 92 Y IFE 2800 Wge AR Toy S
BestT 2|

(d) T=-Tearafats siatera giEt (By the formation of root-tubercules) : FEFTiTETE ag
L. Cernuum S ZEMETE YL FUOT (P 220G 4 TH “Fo W G 20, 0 3+
e 4, T en Al Ty Bfgw deq |

12.1.5.2

cA9|rEl & (Reproduction by spores) !

SR @9 Sesm o0 @A | @FEE mjﬁt‘.ﬁ st (Adaxial) Fes e
SR B0 | R AR SISTE A (Sporophyll) 4E | g duifers (ZetartifE)
Sfarm 2fEh e @ity B ow T 4w Fg o awfers (@i © fg
SErArSIRR) W et @oeeR e | arE e oo s e ARERIE
GRS 20 SGREP Al (i (strobillus or cone) 515 U | (TSR SfECe wwiE 7 2209
(=l 2 % eI e et 22| R SIS quad T 2| fel cepeet feenE
el A (T T A % | R (P 23S (RYTIOTRR (2n) SeAH T | (IR 2109
AT M0 (EPEH (Spore letrad) Beot 27| @6l (a2 ¢ =gfoa widie Lycopodium
751 G |
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s =ifEers 250m caepenla afaEaEE fode AT Besife uil | O3 fodE i Gofiam
A | G SR A [avias Wi amy @l 4ty fefe o)

/ A
20 i ,'
(e
1*' ) F u"'ia]
||" ( "'E"Té‘l
A

I "m->ll'( (i }l:’ AL

I\ E =y |

'i| |-. : \i\l| Liffe ;T}.\— e B
|\"£Tj’t’l ||’;°“,‘,jf(’.' 3:@: o Ly 5
|II'|I'!IIF..'-:';‘-\|1 .--u I:’IJI.'i :' e g

o % = ’
T et

= e
II‘.l" "'5‘er "{"lflli way

\ﬂ I L

ﬁ;%. : . AR EH- T @G A (o) wevan, 3. <3 @dem, o, 9w e

12.1.6 foressm ©fgme 59+ (Structure of the (Gametophyte)

e 23w ferler B slateia 24 o0 | G gLl e fHfen auifors fon fon qemm
ferentr ©fgTE A0 92 | SARcicaiEam TR e] veun Frets Sfes wiaii =v | @y 23re
(7). Fafartetsr sices] sice) [y AoifoTs (FEF SsErie 906 (09w, L. Cernuum) | ST C2H2=T
(prothallus) IR (aerial) 7, WEE, @ 2eifors @ weprames 7z wF 22 (G, L,
clavatum) SITH  ceiEm ST &7 | :

AT e ffea geitag cataomm o an—

(i) L. Cernunm i 2iEfste Fwigg Bfw, 7=, 2-3 mm o, @kfis 963 e ke
g 2 | A el e e s o) e s (ol (T e weiafE ey
=il ' FiuiAl e g et Bfae gfime uet 23e aems Gy ) shim
=T WG|l et TS T w9

9 : L. Cernuum-a9 (2/ieg@is
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(i) L. clavatum =0 SEfers ey TR cgesin e e et Swfisd frm 519s |
Tersiet st = wfba ety 9 i | Tashe wsTa o 200 qiRes 8 o fowEs s
AR T SARRIS T Tl AR | ARHCAHCAn-aT @3 o)l ‘1‘?@?[ o | G
ArED] Sges GersrelfE it |

f6d : L. Clavatum-43 c2li<lji=ria

(ii1) L. Phlegmaria %% 2eriion freias Slgnifs qoamt @ slal=ill 27| 9 el me,
FEA, T 4 IS T | (@ S vl e A s

oa : L. Phlcgmarm-kﬂa celien=Mm

T B (Sex organs) : FEGELATGER F2I5 wHe Sidmie o Cﬁﬁ@ﬂ {Protandrous}

77 | wefie, AjrulisfE st «faes zm)
Al sjsaial (PR GFR TR e G S | e A Feg Som we
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fé5w e ffesrs (embedded) SRR 2 | #iata fowid S =20 TerE 13 Feee @S
*[EBI 9107 A | '

7
(@,
Y

3y

Furais|fer oifeere sean WS ST FOET TR 7E | TR =5 (venter) ¢ Al e Fow )
sl (venler) SIS Frelas Bk sicg s ane a9z 8Et ol 9 e slae o2 Sam
] sEfs Boae s S s 1-16 © SAE @ 9T weE o aafd st
HiA I @ OF 0 [T (egp cell) Fwpia

12.1.7 5= (Fertilization)

Ee | O o o o B o e e o v | 2 S
o e % ) g e FEhieE od Zeum Wi Ay sced v R
e G Ao e wEs fife ) e b v @l dfbts dfido 2 wig e
=elie] (2n) (oospore) A5G =27 | eitg, i BCBIP Awfore Feifire 229 wgn (s Sfgwa AT
A :
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y T EelH

R ™y
’Fm coifE=E = ==
[ o | J
;' \ (A T
4
RS %T AT
1 o N
w7 [ watte
\ ceflaltR 2

12.1.9 eH=a

(1) @@ a ceimaErs sice =y

(i) wEECeETT 9o A0l gufes @m 4R

(i)  =ECETATCRETT g 3 = 20 @

(iv) @R o gEfors e cathiFee ol Tme
(v) el a gy Bfer orld el 7 Eder

(vi) CHiEEm 4l e FE WA
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(vil)  FBLHCATGATTS SOl Tated <0 SoiE el 334 |

(vit) AT fon eFm TwiE Sfard s SiEna S99 |
(ix)  FECHICATERTTR G -3 siw 3o 1 |

(x) FRTEaTE Rfen 2w Fofm adm w57

12.1.10 Te=ai=t

(i) AU TRl T A (R e |
(iiy L. Phlegmaria

(i) FETEmeiEut-9a GEAH (0 @FEEE (club-shaped) @ Tl ===l TG T
(T4TS 20 e AT P9 W9 4 |

(ivy L. cernumm
{v) Ce 44

(vi) e e TEEES w9 h e e S e 40, @2 el FREEm At
(ol 0 | 3

(vil) Sleread 12,1.5.1 T |
(vii) wecmev 12.1.6 I |
(ix) @qream 12,152 074 |
(x) sy 12.1.4 G

12.2 Pteris-9a Graw afegm

12.2.1 Pteris-a7 Tf@w Sl 4 (Systematic position of pteris) :
@H— Emrsiiian-fgassl (Leptsporangiopsida) -
5 — FFETE (Filicales)
ciifm— =AfFmeifer (Polypodiasae)
st — (G (Pteris)
Blan-wm Frasn e awlfs 39— vittara, P cretica, P waf.fir:!u'mm._
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12.2.2 =4 4 974" (Habit and Habitat) :

Wﬁﬂﬁﬁ@ﬁﬁ%ﬂ?ﬂﬁﬁ%ﬂﬁﬁ%ﬁﬁ%ﬂﬁmﬂm%wﬁﬁ TE|
Sfgrjfer sl =

<fs q=fs wieEs wid, Sz 25T T, IE i, S e, 2R ol 4w | o
e AmedE SgTEe S | 2EE A @ Faes Sey SR sitew gm)

12.2.3 cadys Sfgrwa S99 (Structure of Sporophyte) :

afEien 3 (5FW-99 cadlyg Cfgw =, 916 e <em Few) = 9l osta «iEeE, =i
sl | S ST | 49 ¢ TEaE T S A Gl TR L Cretica s Aeifens | sy
W X A TS AT | 98 SIS WA (ramenta) A0 | E FarEeS dfErwe Ao @
2270 [t Zm, @i St o1g '8 Mdifde o3| #iiel Femia v cnfire o =) cagesf 9
o glal e Y| HaeiE SOl ¥ (frond) TE| CEETET Torad e fna AassEH
NI vaefer Sem S = o | g A shiee «@wh S AGSEE (508 Wit
W =7 | ST TgeE e sl orw St [ fnm e A | 2fef e ol wafh
TouE | MRl 230w SR FEl Seem = AEl oEwa ean BufEew Ane | Gfm a v aee
“ifal Seom 7Y O wellEee wEEE e cEdEE g s Wﬁﬁfﬁlﬁ_ #5F5q (circinate

verpation) 29 |

g : Gfm-97 @R Tfew
12.2.4 w5t (Internal Structure) :
stiarary {Rhizome) ;

(ofem-ag ol setfelicr ffen o=@ =, emts ov2 awifer FHE [ dem 22300 !
g o@ifE g, P grandiflora, P vittata 2gios ol 20 Cﬁmﬁﬁﬁi P. cretica @7 70lE =
el wita P biaurita-43 75l oo fie (2THIHBRE EI?FF-II P. vittata #eifere sfEmeE
ware(TeE 2R witwaEs fEEeith ot i | wifFm e ghgioifie ude qricm s
FEANTE (T 64 A6 | :

ol (mmeie el (pith) Selfere | T SEEEEE (i A siie g | POl A s
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(Cortex) 52 =g [How | alada cFaasizm ¢ Quala iceEa @E g be | sime
T GFFARAE At crlaE et e siie o | e et 7w

o

-ng._:j:qﬂf:w. ¥e

T
(g

e

‘F& fynperrafia )
f@.-'% o R LR
T ERY it
1 :
i e

St
Lttt
il

¥ .I T ez

T RIS
3 _\“ Bl et o
FRs

B2 : Pteris-9a wireg sl

7 (Root) : THE7-99 S s[cerg dwaroay fFmftie oo «(fisfe ga—

G — GFEAERD e @ ey e

FoI~— 4o witd fGeg wdi— (i) afEwoT A=l bEEES Al or am e, gas

(i) SrEeoa *es2iibla (S 2-3 = Aes e @Y b e '
wrslealii— sresrE BT« o ey A e arereEte a9 |
PhlF— (R-a7 e ol wiEmid @ aeaid ey it T |

R RS
= el Zals
kg .n. ‘] it

ey C
£ AN A e I o
LTINS TRANE

&

Ak _4:-;"‘\, LT N :5'--1"'--'{:"};-— sirraslial
i A | g T R el o V| 1
4 Sl el Iy E:_ b
P I ' el 1 i ‘:&:.lf-‘j‘
.f-ﬁj_}-"_..-".ﬁ_:.i- "
ST A
"] . i
U\* ——
\{" i i
i} A
\‘{L )}r L HTTETE
% 7
S S LY A
e o
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ofgerE (Rachis) : (GRF-a7 Aasiss wasiim wrses! A 7w | e g seragfs
aiferl At oral ar | EalE et agien 9 eibeEE aSF 2

g% (Leaflet) : (5RPI-a4 oatra epemmy T @ e Naas! Sga it ==t 8
Al affes Sefers)| FEe dumy Gmam cieiie @E @EgE AiEee e =iy
SR (@I Brelie AS0os St iEm e Aiece At | v =gra gebiae FaAfee
s =ilFa aiies SwFes |

12.2.5 €& (Reprodection) :

12.2.5.1 ©elG T (vgetalve Reproduction) : (o3 afeters iy wipe apis 9% #i
@ BT Flce-wcd #Ifers w995 2800 YrF 9T 1 4 [eE 97 1l S A 12 ojus
R SgTT Ao S|

12.2.5.2 ra9er=l & (Reproduction by Spores) :

@A EEpeelics Tesl w1 (apUAE PRI @ weaweld Aiates Movd e e
T o B o O e 1 M g A Rl e [ B PRI S R B E R o Ll
1 13U 2 s A e A e e o e e T L B e i BB | B

B i ORI e g A | (BRe-ag PR seefe 4o wed Bl B AT
iz« I Zger (false indusium) =1 24|

(B4 @ PR (9T o | @R AREEETE G Rebe @ e ﬂﬁ*@%ﬂw
SIRETA A | SR W 2 sree bR oo wm sfve—gaive i e e GfEE-aE
R BT RTAREGE e weie Taim AfgGw e anfée (FIF 220° S =
(ARG MeGE) ST (EAISCTE (spore mother cell) MG 2wt ﬁwﬁsfm TG (29
Teol o | @ «oE Tiages wefle Pleris 29 A2 |

wfdrs apudl Eoifimm wie fic Rl o aa sl iR fefe 2

{r".___:.__—‘?j«
G === |

TR
-

fa : (%) GFEF-G3 AT A GRS | (4) YeTE e R et
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12.2.6 F@iya Tfgmra 9991 (Strocture of the Gometophyte)

(A2 23w Trete STOTAE 2o @1 | CaeAfE ST IR @ TSI (endospore) TS T
ilagdl [ Wge 2T | Twades] seun bfp-am s A eiglios @)

St PARITATH AT SISPTArsl D | SISTTAITTER S0y (o qiswa (i) 4 =7 «ag
WA (ATBEE) AfEa A Reaers afem F wice oAb 9| O3t 3w
SATSRA BEtod W celledistt aifde T enaEeie— Sem W @a b die A g
Zefite Wiy ordn, Sula Frse e 25T aEws Fee = cienEnE ol TR @
FTAEYE |

(BFE G9 (aiteimerin TR 26T OFE EUlAle e e T Tey die e e i
il dirsa s Hamaf ¢ aReicea fire sramgR safes |

-P'-h-

0 oy ST S
praseeviih
! ',.3“0 — &
— '!gi'.ga,? = LA \\‘

7 AN 'S
1) “: ‘ﬂ‘}ﬁﬁf’rﬁﬁgg‘l_iﬁn
' ‘ ‘n{w—'" 3 ]

oo

— dm
!ﬁ.‘:. ﬁ": *r-“:ﬁ‘t"l'j i
i tﬁug}l nﬁl@*‘r Y LK
BESeoSVIINGE
32 LTS -
e _

om : ofaw-wm cet=nmms 8§ e RaE =T

12.2.6.1 #1841 (Antheridium) : GFF-aF =Fw <4 @0, GiaeR @ gudlq 27| 2fei
SRt SEEEa 9f6 IE G (ring cell) @ @3 §f¥ G (cover or cap cell) 3 @iqe G LT
qfoe | afel sruda forg NFe TerHE I SEHEE S 7 T Ao aFITEEiTE
#aidne qefEfae 1|
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fom ¢ () (BRI~ wefEds ofeai () Hetdn RwEe () @0 TS

12.2.6.2 F4E (Archegoniom) :

o B A A (TS 2 A1F s e el ST SIS (venter) '@ BATET -4
f wefe A (reek) T 1 oo weal 3-5% < 76 St (o A sifie 221 Al4E wE 9l
St aeh wes AT @ wre foeg el o o |

fou : = weifers i 34— st FyE

1227 Firas (Fertilization) ; 7S sl 220s St @ Féfe 22 el W
et =7 | B T B AR @ e s o R gr Mo ke i sl e
=) Acq T S e 2 e feanhe i s W S A SRTAD (2n) AT 27|

12.2.8 7Tg9 (A9xA Tigraa 33% .{Fﬂrnmtiun of new sporophyte) :
welcs ST colaf Femm o1 T gl Al P Bes 2 e el fired (DEDCT
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e ¢ frpa fines ool SRreinaE @ Tt 92 56 et s et 20 30
RS GO 2§ w0 A I Goife oS 23T {540 @ o e 937 sirel fisfe 27 | stepjead)
TA ST 2t 1 @ T e 230w (foot) 51 2 | Bei grea e e s ceee
0 W 932 97 MHrS AT w0 |

12.2.9. SEpw=
. (BfF9 (4 (slicas Tfgme
2. (OGS SPILases T@ T (e e

3. oo Ewbwiy B

4. AR it qE e

5. GG GEems R o e @0
(G- Tl FICSHIRE <l o7l e
il e

Bt w= s f oot

© % N o

oo e Sfarva afzeida weibe @)
10, cofarea fewsiem Slgor adfl g9

12.2.10 TEauiE

1. AReiferaf

2, TR 12.2.6 0 |
3. orERR 12.2.5.2 04|
4.. wEmET 12.2.5.2 (g1
5. e 12.2.6.1 oL

6. SErEn 12.2.5.2 (4|
7. SN 12.2.5.2 (FYA |
R, R 12.2.3 (Y|
9, TN 12.2.5.2 0 |
10. =rEEd 12.2.6 ¢4 |
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12.3

GlatereEtm  wdtafés 939  (Economic Importance of
Pteridophytes

GETeRriEhl sweT Siew|fFa adtates e fArs e 28—

(1)

- (2)
(3)

()
)
(6)
(7

(8)

AETCAEaTT Rifew seEfen e 220w aid 199 (fixed oil) (2lfte eTaqs| 979

=71

ARCAEATT e '@ e GATic, (BITIF GATS, TWid AGTIE € T #Afr
fawira «r9gs =7

AR rwicefEnT & erEilEtamE e IBam ST 7T (BREs HeEE Srae TTRE Tl
= |

iR CHICATEaaT 19 2809 AfE (fire crakers) &g T4 Z |

e @ TR g By 2eifs Sawr+ a[ge =)

(57, GicensRm e wiahiEm eef® Sfwnm S e s@ifi s 4w Fne T=ge 21
Tsoetes (SETRTADH) «19% Sfgrwa ""iﬁ?{rvib @ e =il (Ao w7 oo 2id)
AT 4ET0 23| ,

wiElEl (Azolla) 5 06 FE FFANA Ayazld S04 [tem Besfin- QT TP 20Uk |
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GFF 13 0 ﬁﬁ@ S (Gymnosperms) W, @R e
AT o9y

siow

131 ofiml e o

132 wiuf@Rd R

133 W wpites s Reivim et gy e G
134  cffRHen

13.5  fefm sl e

13.6 FBEErhi-a odhmle 97

13.7 - HER=

13.8 e ewRE
13.9 Cwmwi=

13.1 9t @ By

TiErTE W @Rz e e ufb evim Reite fefe f A4ite | vat == 19igm
REAYE [CaeffE edE Oen s afdeinf (Angiosperms) 9735 SieaTiFEe TrelMe
TG Clew wa BNt (Gymnosperms) | B w2 afa agz a7 wpsfas
= @ il | ore EdREN = g 9 oo e R = Al e Seg ewie
40 | WOt qEw edEl Wi qefiEE G @ | eig SnFemiET (Paleozoic)
Yol A SRR MO G EEET (Mesozoic) Y09 SIS a4y SR wi0e ames
Gt | s SjeRiGle Rasaste Tafes e e S Rl fere T s | B
AT Sy dewiFte Baarinfi-ag sdm GREE @ erfheint a9
el W | @3 Sl At T W G et

o fEnrAr=inl-aa FAymd &REEsF F F o

® Ui EAESTsE Joadi |

@ oyl ey EsFEE @FE
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13.2 ErelisfH-aa Ay (AMB (General Characteristics of
Gymnosperms) :

D) SRR R vl g W 9

i) $16 B (woody) €RR TG (N4 GIEET @ Wenk WIfET (7l AR |

iii) el @ Aamel oF e B T @I (cone) 1 CRIRATR (Strobilus) 557
A |

iv) FETfE wafren G RS o reeBREN |

v) =ity «a were BwsfE F-meivd S (carpel) H4RE T TERE AT |

vi) S CR(EE T M@l BRI TR FANE FUNE TZ TSNS |

vil) J Frete speprge wifi 3RE TEaw By tile = e s |

viit) TE FUREE weq e e P e sfas] S, wifgeinh 3 o -
27| < |

ix) My w5 TP dies @ el @l e = A |

x) SlebCe (@aT WA A @< Foq @ HAH Fenem o P |

13.3 Cféw woires sy Reiem et fegareist-as Apy e @iy

(Similaritics and Dissimilarities with other groups)

o GRTSFRORE s AP

) Sfewmrz 7=, 916 @ siem SR

i) TH-g oot Pekne sfayge BE (Circinate ptyxis) |

ii1) SR TR GIPRIE e |

iv) GRS Feraiiad Sreiafe |

v) FIEARS G *@ida Teifafe |

vi) Gnetum B2 TF=7 54 (509 My =t sfEsiEnm afe =)

o (RTemEbm el TEHps-

i) @l AT e gered (4l AR T GRECERAEE Gl T A

i) ey (BRTeEEEbY ‘!ﬂ-jﬁﬁ"’l_l

i) #ratiTas] QT SEnREIREE o et 7 B o m, BfrsTRESiee w |
iv) T AR FEe wigEt #EREi (Siphonogamy) (BRTSRFRGIS ca<] AR =1
V) e a7 w0 A Tioem Selle et o3 ey | Glrereize eieh Sfgrad W |
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® wffgeeitl-aa el APy 2-

i) THGIST BiET |

i) CHIaAfET siomerESia =[P WAl oremgal A |

iit) #laeicad Siege Ty AT 5T w50

V) oo wrgs {tn[egumenf} i S |

N v | e [ U g ol

e Sifdre~ii-an Aret Py o-

i) oPeiel e U W, R, RIS 8 SR SR |
it) foqs =mige w@ Foae #laas »im we e =g 71|

ifi) ST ¢ G NS IF 6 Aoy weaf |

iv) e wfreifmicas Seiefe | _

v) R-Fretya e a6 O oifE EiFEE (Prothallial) cota 2 |
vi) B-Feas ol 3 At ws e Fors sest @ |

13.4 Fomar=iit g @fRem (Classification of Gymnosperms)

AL T 2 @ e ARde edee Sl g B sacet srfersiss
Uit | RESTR et et < SASKRT T T ol | 2 ot iR regq e
Giffe e wweg oy el ewfoifits UR™ SRATH @E @h weaeE | S
@R ey CE (K. R. Sporne, 1965) elf¥s @i fa siette =

4% T S BewAr=inhy oAt @ilcs Fes

@ 1. AT e (Cycadopsida)

92 @@ 5l wew 9t sl e

SEE |- (BRISIEER (Preridospermales)

EH 2- (4GB RER (Benettitales)

TOHE 3. CIGEIEEER (Pentoxylales)

WEH 4-  FAEHCEEA (Cycadales)

=N 2- SRCEEEEE (Coniferopsida)

92 @ sl ok-9 feg )

WGE - WOREGER (Cordaitales)

qUE 2- FficEatEm (Coniferales)

WEE 3-  GIHERT (Taxales)

oGl 4-  FROATEERT (Gingoales)
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@ 3. it (Gnetopsida) @3 @ SEE GF0NE w1 ﬁrﬂﬂﬁ‘ﬁr (Gnetales)
AR 1 oo el EfRREeE @ e '

ﬁmmrvnﬁ
l [
rzﬂﬁil- | = e S IR i s @M 3 : Fheib
woE | GEerIeEe weE: 1, FuesE oo | W
2. EDEA 2. TR
3. CeiToEREE 3. Tilcaem
4, TEFTEE 4. Fesiicatm

13.5 @feif oiefds @MB (Characteristic Features of the Classes)

@Ea AR

[GIGE

)7 (Palm) Sipfed SRS 3t =dbiz Siege e Gew |

i) Hi@ @R, oM 99 PO g [A (Circinate Pryxis) 0741 3 |

iit) Fleea wr@sion GIPEEER G wREE e 4as el AR 2

iv) SRewefr ot | #-Cfem MEmETiEiEef o) @F (Male cone) 50 6 | #
Bfew prieeirael e @ A Cke Aq wE Al

v) WEEirEEfETe apRds JERaE EPdAl A |

v) EtieeiEiEasR 12 3t orelfds Sndigrer . [mthntrnpnua}ﬁ?ﬁ wldRER oFe
5 A |

vi) 72 D AGE % T3 FIIEHAIYE |

vii) TEree (64T 9@ Fow |

TR o-

e ek s FEfEAPOEA  (Lyginopleris) ‘€ #77|(BEA  (Glossopteris) %
ST oGP’ | GAle o SRREEEURT (Williamsonia) @ CATBIEIERH
(Pentoxylon) Z51 4°l4 Wb TEEE AR | FEATA e AEmelEE W AT {C}'cas}r
@il (Zamia) 9% WIACGEET (Stangeria) SECA |
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fomr 13.1 viitsmesifcn smeh A
() Wi T Bjuvia simplex ¢ w7 F-@d@ (1) 76 &fw wer



@ 2 : wEEEPRE (Coniferopsoda)
P
(i) R FeTE 92 TEEE a6
(ii) #@ffer MRR =1 (scale leaves) 998 TG HBIFA (needle)—3 Eels e |
(iii) FlLEa @0 Y461 (Mo GRE G978 SeEe FRyMREE (Pith) G721 3f7 |
(iv) 7R '@ Tt T &9l @943 (UG TR0 '8 EETEITAlEE=) @ o 0 | Tfegwelf
= |
(v) G e qi0 T GG {anatropous) T899 327 T3 |
(vi) TRCPialEe= 9 wq JeR@w oraeps a2 90| 8T TR e |
vit) A0 FrEefE |

G 5 {Ad osrEiFEE sy Ui (cordaites) Sl (erelfva T afefifE )
B SfgwsjfEra qeay AABAP (Pinus), STATSEN (Aurocaria), BT (Taxus) SECAST |

@M 3: FoEm (Gnetales)

tafirey.

(i) ©fgw = g5 oda T6%1 S99l FASTA! (Jianas)

(it) =& T GRS FREeT 78

(iii) TG Tasioe GIFARE GNid SiE5Em ot =7 |

(iv) 7 @ & A2 SaRicsn Sof wgfionad o Fars, w0 que oimed b |

(V) "R == 2P75B (Perianth) G A | #REPEAE TR 7ol @l qb 9 il J9TE |

(vi) *FTIERR el 76 wiemREa o) b @ T w2 Te sds e
wsHlatTs A |

vii) o o5 9ud um: wwiws Al TEIFEEE S |
viii) 7. SikfEe Fraee e dhe =7

THlz=e - .
BT (Gnetum) ¢ af¥B! (Ephedra) 21 @2 (819 7 @i B | gsifer TBNNA §ifds |
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13.6 Tawtar=enf-aa wdtafes W49 (Economic Importance of
Gymnosperms)

(i) 5 Pt sl araG] Sieme Srere TWa witR | #[EF (Pinus), B (Cedrus),
WA (Abies), EEMRITET (Cryptomaria) 221 T¢ TORTS, Wﬁﬁt‘ﬁﬁt‘ﬁi 771 4959 |

(ii) #BP @3 R D aufer FNE ek FouE | afEeenrE defee wetaE
sigirey BeH 2R |

(iii) PR AT (I, S, T Tofda WG Foyil Al TR ARAF € weAH FAFD
AFAE 955 A ACE |

(iv) 9216| ST @ FEAFEF 91 APt o e g, G, el Teem, o
Tejifig Berrel i, “ien 2o SfRvm e T |

(v) 914 Tof =W AEEm, WifE @ G2y (Cycas, Zamia and Dioon) (37F | 4% SEwsa
eligfes B @7 TeELel T T | woE 4 R @ SewlEE v o

vi) Pinus Gerardiana 93 315 (2% Beeiiat (Chilgoza) 9T AwTasidiy A 2iem 46 |

(vii) Ephedrd (AT affFfem e wrere et e Aieat 77 S ¢ i
ey & 950 = |

66



13.7 SER® (Summary)

fEsigateiti 2o Hvjeei Clerng aol =t | uoE fos RaaREn 298 w39 S
wdfie e Berlifme &4 A | arhg Hidies EREERE am osfite GRTurEtn sesfe T wiEh
Bferwa wret Aol (oW eriafite ¢TI wE wifde =ik 99 Ael gt 4z e |
apiE adefEefEr ChEEAm wed W e FE @] Y e cred e | e
sifSestirmT Seifas g w9 1 arerint e =8 P il | atE Siee od s
Pioe TR AR A BTG GSEm AENRS| TEARER | Aele BRW wee op waiaere:
#PA7G WL Perianth ®EW | TSR @90 @Rl a9 7k 9 & e
TeifafS el w0 | BEareintT ga @diReis) eI (Sporne, 1965)” AT Zba nprad
Al 2R | @2 RS S e aq @A fBEh o Al shvewebs
w3 fWoeifiet | AiETieeiRe == < wighe, @Re-crre T T cwRkRE R S |
o S MESTETNEEEA 2k-ia o9 3t g & SRm eniteitaiiEE 3w o
AF | G TG ARG A AW | SREEEEet = i gm, e pieE
ofafifiE Tiguciidl e =R ¢ & waew @WE e 2| ari wie Tizael == ARF (Pinus
Sp.), Wesifiet erereige Sroon TRTE SRR | QTR e Aa 0Tl A ORGSR
T At | e Tidhie ofid SiseEm 9T, AP ol Al a3 iR s
“feeiire =3 | @3 Taizd ®OW (Gnetum Sp.) BoIEr=inE vy wdtafes o5y T @i,
fAfeneiem 7@ ¢ (Ea-avmilHe (O BoiE o el B Higw | 4w i At
(Cycas Sp) 9<% 7IEGTa W @F aEfon T927 9tz | & (Ephidrin) %1 @@l (Ephedra,
Sp.) (4l el el T-wifE @y | '

13.8 eifés e

1. Aleva eeifFm Afry Tag fw e-

a) EreT T S [ O e = @

b) @i & wEeTE Eew ) AW g

¢) “TEtar==ipien W FrEs o448l vt —a wum ud F o

d) (FIF (48T TETar=nm a GISm 91 ewm ol 1 g

e) “PefETe T g BT @i @ @R

f) ¥pITtT i et A @9 @i TSfEre Al T |

g) P 4 A=t @ #Sit @205 T (Lianas) S8 (4t 119 9
) O e S 7 T e sl o s ol
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i) [Hee ARGIG-97 T FrgE |

j) e Sueeel AR (T @k o T TG SRTE A1 B |

2. TEmar={i-aa Hdiae @R e s off 7 Bome afee~int smers fores o
T |

3.2 (Sporne) Afe EEAr=IE -3 @METmR wee iz oW W9 @fEf wEiy
TRrER] [AREE Tmd T |

4. EAP=IRE- 99 AT fFY TIE T wem e |

13.9 TaasiEt

1. u) [b7e SREAEER =R wgd = o = «, o)
b) @i IFTeg | A
c) & e (AATS&W Gnetum Sp) Tt T F1&01 797 A endosperm FTaTa H@ Sedlifie

walg @%E @13 |
- d) et
e) FlicEaeFE
f) PinusSp.
g) Fmeifrel
h) FoeifE
i) Glossoptetis Sp.
i) «afFEe #iteat A8 Ephedra Sp. (UG |

2. 1328 1338%9
3. 1349% 13582
4, 13.68%9 |
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GFF 14 11 FEIF (Cycas) 8 B (Gnetum) @7 EF=bF

Lrr

14.1 Rt e Towg

14.2  HEI (Cycas Sp) 9% W5
143 T (Gnetum Sp) 97 &5

14.4 SR

14.5 wiew epqiaf
14.6  CammmE

14.1 el @ Sy

ST =i i T ga M @EE e @fRen T aeee ik | W
o S 56 e s St e 9 | 9at @ IU AEeifiel @
TETS Cycas sp 93¢ fbFE S9% Gnetum Sp. 9T ] Cycas @1 AR &46H a=x
TR FEES [AFREAIE | SR Gnetum 8 WrTRIgY Gred, FefE w3 e
JeAErETe AR | wisiom e % W elkig B afshm, sehh, Gee @9e e
RS! RIsE *fEsifiee e o | @92 el SR Ot AbiTed 6 Saeed @
THFE GAbA $99 | 93 gl ©e wef e s -

Cycas '€ Gnetum 93 R399 6 W@l abiey F97 ¢

G ¥ ameE BT o) e B CRRESEE W @

G2 Y wEeeE BT o e W) airAieiang e W Fe

atwg s e foas sl 1wk § o _

9% v3 ogm CErE wifi ¢ Tae e | Sy

14.2 wifaam (Cycas) 99 R65

AZTCHPTC] @ WYes QFuig T8 5] T AGNEA (Cycadaceae) Gliage FLad
Bfgn A WA Cycas T ReR ageeld | weim Gl 9 (e 1 <t o9 36 2w «@
Ciemsibln velfes Fer | cietee g g & aume SRy o g erem S e
S oY WA AR | A9l (73 T affifie Fare widew, aifm, wiege Teim
Al Mg Bfen | Wi, w2 o) afft, Shed, TeHiEE © S Gt FeiEe S
T |
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14.2.1 Sfgwenite SPYF (Systematic position) :

@ AR
AF : ARSIGIFED
of @ AiEeTeEm
Gifg : FARFA
|9 : Cycas Sp.

14.22 REf® (Distribution) :

Wiz SR SeiEe R W e, SF o Al  fm, sesiE,
wlaegd, Aievesn € FREAE AN | TEFIOR SFoaan euifeq T sl

i) Cyeas circinalis *1e31 T Sfeay, s ¢ SifREFFGe |

2) C. pectinata 13| a7 929, PriF @ AT =50 |

3) C. rumphii S @ R JemEy |

4, C. beddomei #ITg¥4l 47 Ty '@ © |

@=IGl C. siamensis 99 C. revoluta Y92 B P @ AMAANCG Ay e Sag-
sdigm o g Br @ e (Ba 14.0)

@ €. bheddomel
@ C, circipalis
o €. pectingts
B C. rumphti

fbm 14,1 : wlasl Tl AESGE aaifE St Rt
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14.2.3 (IGARFIEG (Sporophiyte) :

@ Bftw qm s 2n E@TEE st [ O T AR | W A
Sfer 7 Sfewr (993 GRISTRESES) 21 (TR a1 EoumEeTE |

Rt (External Morphology) :

A g« ARER, s wplen Tt SeRME ST | e st I Tedl Aol
TG SR (leal base) 24T IS (L 77 | G A wom 1o ST 4SSt
T AT DISA (crown) | AP ATITAYFACES FAT S TS FEFTS AR
(circinate ptyxis) (741 T | *[4 WiE 7 TeE wes AaygEriEE o A qeE N =
D! (ramenta) T2l T | #i6] opFe (A | 20 care @ wea waFE o A oy
@ R @3 TRen i SR AR @B | AEEeE e @ e SEey
forg sifiqs SfeTT e TR A ol T cffEr wfescds RSS! (ageotropic) 9K
e | R T GOREIGG T (coralloid root) | @2 JAelfE sz wabee @fteE
wyy fica sl TEe F4a [ 79l Anabacna sp., Nostoc sp @3t F4H¢ F47¢ Oscillatoria
sp T LAY S I | @4 T e 1o S (irregular) ST Felfee = @
REGE WA O T SR w0 e IR oo AR 68 | T Semeite et
YSRGS FARA P Siertd JfRre Wzl 7 |

BE 142 (%) : AEGE oot 7= () . PeFw ygarmEmm () ¢ R TE
(1) CEECIE TEE e e R |
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B, WWifoe (Internal Structure) :

® TGH AR SHITT R, I AR B SR TG 71l T | offire PG GherfRe
WA G WA 6 e e eiffenf ot am | s B A& Sem (pith) AT |

@ AT TATOE | A P SIS0 [ W @ gre s e | qe)
W‘ﬁwﬁﬂm@@rﬁ%ﬁmmwmvﬁmmmﬁcﬁmwm

(FEPG 1 e ety oo =3 At awel w5w Rl Ry ¢ Sweie
TS| WAb =W [HEE v (algal zone) | 93 wET4 Anabaena cycadacearum, Nostoc
puncfiforme 971t T *<lifieitg Soific tofd a7 |

foa E4.3('¢} PG ‘ﬁvﬁm B | fwd o a@iEem i
) *ﬂwmm_r Giefream o= Toifafe wmim

® TR (Rachis) 1 “ifels = 777 Toia AT Aftars A | @l oy ek vt
WS | SO 2RSS ¢ #iivw By <2 43 Wi R | =i e R 9g @) G
T SNl (O ) W HiEws |

® EP (Leal let) »la@rvary G (upper) @ W43 (lower) ARYTH (cpidernis) @a W4=a]
R Y7 RRAAICARR @) G W et A | R o el Seiem five iR
8 e i =if WWIMWM?WWW?MW&@W
wEfal S aﬁ%mﬁ%m&mn%ﬁﬁmmgmwﬁﬁﬁa%ﬂ
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(translusion tissue), BE: TEWF 2[aTY A |

C. . GePlem@R (Male Strobilus) : TEETIARFERR aaf odim wwwa st
sPfEee Aftee | 4T TRl (crEgeg) ==1ghS (wedge shaped) 93 “F 519SHE
ww =piiqefe 4 909 ) 2B @ Sma e B el 4 | @3 ST DT S
AfFefirrie Tyt | 9d FeEe A 43, B T orl 9= EEEtt=fialfEdl (Micro-sporangia)
At A 9% 9B GIRPT (Sorus) w907 | fSh iEpT-ermiigmns @R
Telfaes ~ffewFEE = D (lapetum) 9% ARG GEFE (jacket) TR WS | AISCFTE
A Femma Te DRET 209 (microspore) SR ST 5157 A |

BT 144 (%) viBelem@ 2 EPENET (4) oFF TEETREE

D. § GEPIT (Megasporophyll) :- 72 @R Fradria wed ¥ = 71 | ericeiiEri
PG SAmEoNE Wews 4F | Cycas circinatis <7 RS HCe i S, TS,
@rgE ¢ Tt S| EEEE wE awfors THESHT Aol @hie g o
wifefRE | @ WA TREE AT W @ OIFF GRICEIEIEE T ageniv uT e Az
A g9 dfe cF@E F avieE oivl fie @ vt TEwRm e A
C. circinalis 97 {69059 747 72 (518 &=} #fFTe s @ilfF TegE @ 39 g9 w0 |
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Ba 145 (@) : Bfen igm aefer @sticeimiie -

o5 (ovule) B Raree R 2w w9 & oo wr e o T eI,
(Stony) | 5T Sridhiem @i Roragten wa foafs Seifiemnst =i alie B BTl
Pl «Ff Baele S9m w03 < At A (micropyle) | To¥o9® @ wQeTw1ita SRS
LA T ST T WOEEA (nucellus) | NEE=P stEeeitiem fe To @b 7 R
W T AE T WA B (nuceller beak) 9 &3 R cler Tof =@ @3 e
LT TH 0T AW iy (pollen chamber) | -

Bx 14,6 AR<IGR e g ey | el aRama somd | o Tt Brefm
frstes Aadf w |
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CSEE @7 TP ST @l Hae-NeTEE (megaspore mother cell) TR
orefors feifes = 5E% S (megaspore) 157 WA | GO AT GO FHWT ACF @R F-
SITCORAECEF e F | '

14.2.4 TMCIGIFRG (Gametophyte) :

SETCTREES == Fresiad BRv M TP T S CoRCARREDT AT ¢l | @2
o] WS DTS (n) FHACE oS T |

A. 7R TGRS (Male Gametophyte) :- *RPTAY T AR 22 -sHTIOITIRIGE 22
(T | *rAITA 1 SRR (e FRERT ¢ ot R <t Reviae Wi e
w4 | AR ST STET G SRR (Bxine) T ARDS @R fsraa wEEal ~Inee] O
BB (Intine) #icw =6 | (bw 14.7)

ARG IPR0 oiTRe @l4s Aiel vRbTadE @ R Rl 2 it Sl (PR
s 0@ | 95 o oieRIE @® (Antheridial cell) 93 25 ARG @IGPEE @@
(Prothallial cell) 4= #fEfbs (Bg 14.7) | @7 =7 wpefiaE @b FeEe o wheq
@AADE @ (generative cell) © 3284 A R (wube cell) a9 T4 (Bd 14.7 () | @7
ot (STARMT Wl TEIC=IE T AR TR orF 1@ @ O agEae
Ty T AameifEs 9O | '

Ba 14,7+ #l8 ICWBEFEE #@EfER 248l Wi | () *EmE]
(D) : T om R[FEE wim gares

of iCHCBEIRBa *Fasl R wis erwifE < TR SISy | SastfEte AR
T T (GEen RSN WA 9F mwmaﬂ‘fﬁzaﬁ@mwwwﬂ
&7 =194t Pollination drop, 9% LS S A T ftaesgre SEPYE 7l Eleniaz
WS 77| @ o “EeEeE T [effe 26l ApEfw (pollen tube) FoT FCH | A
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alferel WewwEier Ay fon faes ofegy Rafis 2o A | @3 smeae e s

M R GIE P T [T 7t (A 2| S1zde T Al | AR S sy
@ Reenh 9% | Gaebes @ B-Reis o gah T @ (stalk cell) 92 aFf
G (body cell) 187 <6¢a | AR @i #lel oz SRS @ieriy @R aw 9
P T | e o s Fafetiee = qfe Wey SR (Sperm mother cclls) A=
WA (Ba 148 730) | &Sl = Ngwww gl T g RRE A s
TEFTS Nl 107 0 | YA A SeleTE SR 7 W R el =)

B8 14.8 : 2% SMCNCBEFEDT “apifem wjaas] |
() EHbizn Fedtg T =mraET e

() erislaiErE weters 42 SUeNET e |
B. W-UITORFES (Female Gametophyte) :- 5 Frestsrag et a5 fomren e |
*[(42 91 TR, (A STt Tt Rt w0 o SRl DR cetireelE S S
O Wy @Y G F-soiradrmnge AR we o) @3 W eniri a9t
@ arw wmera 9fy o1 @ s @ FET it o v Aoy Relw ~rfers
Azl ReiEe = aw gy Felgame Aissiemerr i w s s (B (4.9
(#) %24y) | 93 I OB (FIPY SRTT G 46T (T 95 (Vacuole) =S 2|
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B 14.9 : B-TTHEDS R : (3) TR Sty Fefe fewEm () 1w FeS
Froe () PEeBE Mo () el stheera aew w7 () Afice H-STTTGERD

efrefert
qeq gl erE FEEmODE Rt e e AEDREGE Hema wF W oaw wele] @R
Feqeld (AR WAl K@ W oY e 4 e G EeE o ReEwe T o WS
RO (Free Nuclear Divison) | 3% oo w9 oerm smeq: Pl frems of o= o@m 7oel
TR et Al W T e ax el etie 5 5 @ v efon wen T I FEiFEE A
i g wiel FOETEEE b g @I FAREE I Glaes: ARfE ) wedE S e @R

st W FIEFm =¥ (Free Nuclear Zone) 9l #lEfe =1

7 sl +fien e FekRmnfre fm el e 2o 97 = | @rebE A =
o (U (ETel =g (Ba 14.9() B 14.9(=) 9 (&)
wfsrag wiges 77 T GEicHED - corTe wm Aol = ) e e e Al

7T



qUErRl (cndosperm), T SReia Ao 2-4 B e wiRsFae P o
A | elfefs g W @E (@ fiRsE T @l @R @R (Central cell) @8 @9
elldfis A1 @1F (Primary Neck cell) 1e =1 | iy @ima @ siten 11 foue am
wER HE @@ (Ventral Canal cell) | eifeiE &9 @@ elor 2ivem I 11@ &l (R (Neck
cells), wnfeeiat wrmt Fureffe @ et T S@PE 5 e 40 St cam
(Archeponial chamber), 'I:@‘-?!"E fFcarea v TR st st Hold Wﬁ?ﬁﬁ?ﬂ? L LG
A WD

o 14,10 : 7= H-slyiubrrzme FomeE i
14.2.5 W9 CHIAIIAGS T8I (Development of New Sporophyte) :

iR fGuigee 401 B (Oospore) | Tfie wald Uwren wy asifde @R mEifms e
g% gotle foxe Fiie =0 By e g3 Bae o3 993 2ol afe om | Breem-ua
2n FSEED o FOGE Remm rfore Reiffs 2 | o «ift 25F s w@ @ @
N LA GF A0 RN (Procmbryo) 9l O &4 | @2 =it Srem Soifiewst @R
W et 41 A o TuT o FEEe @ 9l Jecta BT g9 s 2a 1 =5
i eieEe = | g GE € S 90E el Ao e wrmad wig oy Fita Tege
a1 (B8t ofen A | Al ew gewmine FraeRe w) Ag Yarsh SEEmwinE T A9
“jefiesi Coelitaeri2ehe AR A
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fBa 14.11: 94 @ Twm a5
(@) 4z MR caro e zem sRUITGIFE wa aol (TF «fds gq e =
(<) = v

14.3 B (Gnetum) &3 BR@6S

fmfm arsfa orsfe @alb ewag W @ % M3 (Gnetaceae) | 1&'!3 Q| wﬁw
s gtal Bfew | @ =1 AW (Goeum) | -

14.3.1 @FEe S (Systematic Position) :

A1 : FEPFE! (Gnetopsida)
75l FBERT (Gretales)
et ¢ WA (Gnetaceae)
o : B (Gnetum Sp.)

14.3. 2 A¥E (Distribution) :

ﬁmﬁmﬁfﬁwﬁ emfe W wicafeE, ﬂﬁﬁf&r@aﬂ eols @i @@y Sre f[TYS |
wiEeary o #(el el shedl a1

i) Gnetum gnemon (FG fsr) « Seepdige & wmiicy R |

i) G-ula (G T&) #itex AF W2 SRS TR GE0 | .

iii) G-montanum (P59 FBIAE) - °ﬁ’ﬁm‘m Ffoaﬂ%h, 1t e ayfwnl #i=e @‘Eﬁ |

iv) G-contractum (F5TT T=GIRGR) : T 2] % |

v) G-latifolium (R sificefEmm) « srmime-fHeema Jeee
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