R. Ke GROUP OF COLLEGE

BEHIND KALWAR POLICE STATION, KALWAR, JAIPUR (RA]} ‘)




PAGE NO. e, DATE ..oveweensememssss
—

R-Sc - T~ S_E_,/_”I_f—B.an“,g
" FNDEX
O aL&&acl;ua_PLOMMDA —

o Tsolotion ). gemnmm DALA nghm_/#m

Al
Ol 0y _

(neneddes

*  RackK (uoAA
. uQ,ukan}ud (oA A
. Hwkuinhd O OAN

A npa)maihj

° A L(j'nclpuue.,
e CMH?%M&)V MG/C/"\JD/AL"_

: . PH meter

B - - LR F

¥ . Com,goum\_d M?Cru)/&(‘n[ne_
- P.hﬁ)olr)‘nkerj‘a:)

B ———

-~ . Mmflpa A,n@mram

: : erthpﬂa Cnhe_r
d
— - pQAAIAQ;bI/m

~_  w SQ/@&_LKJJJQ_A_ML(’T_{)

E : Rkul-zm.%jh lannt

SHu Teacher's Signature




e

cm——




Q)

)

0

= 0.
B)
©)

%

(8).

e () St W‘Tﬁ?ﬁm (Gel ElectrephoreSIs) _

%WWWW%WWW T, SITAY, Waﬂ%a‘;eﬂeﬁ_'
B A e fpur S wh B

’.rﬁaﬁaﬁqﬁ%ﬁwaﬁmﬁwammﬁ%w%aﬁm&ﬁ@m%ammwm

mmﬁmﬁamulm\mmmsswwﬁﬁﬂ&ﬁqﬁmmﬁ“ﬁﬁwm.
m%lﬁwwmwwﬁﬁl@ﬁaw@?rm%l ‘

dfeN URTeATES Siet i, uRae, arg Rerd qen srdmat S &1 . '

9 SUGRY F BN T P LS. gﬁ%lqﬁ?ﬁmaﬂwmﬁa(weu)mwm%l
ww@amﬁ@wmﬁaﬁ@saﬁm%m%mammm%l -
gRIEToT {5107 (sampl¢) B A D éﬂ?{ H '&? Qfﬁﬁ (vemcal) I, (well)ff 'HT"\T > EIWI?I Rex Eﬁ?ﬁ ;
ﬁwwﬁaaﬁaﬁ%mﬁﬁmﬁwﬁ%wgmaﬁwawwﬁwmﬁﬁmﬁ-
A T Bl

Qﬁﬁ@ﬂ%&ﬁ?@ﬂ?(amon)ﬁw Eﬁeﬂgﬂﬁaﬂ?ﬁmﬁ(catlon)maﬂﬁﬁlH%W(movement)
B‘r@‘&"ﬂsﬁiﬁWHW?FWW(1nverselypropotlonaD‘5ﬁﬁT%| S 3 :
SRR STg 70l 81 e & T4 $HHT RIS B (Uy photograph) T SITEﬁ*\’%Iﬁ'ﬂW 3

| _%mm%awaﬁﬁﬁﬁawﬁaﬁmw—wq%m@(bands)a%ﬁqv#mﬁ%%@r‘é:

ﬁé%wﬁaﬁw%@wméﬁ%



HRAS 7R Ry

8
PLATINUM WIRE ‘1
P4 N
! ,7) \~ %
~ A LID O
| |
_ ANODE
V O [easicunt | -|O
CATHODE
'COMB
e D [ ]
COMB | L
STAND O O
AT _
_ BASIC ==
UNIT.
VERTICAL WELL #=° T . =
FOR

SAMPLE LOADING

1

ELECTRODE

GEL

SMALLER
FRAGMENTS

-

gge 8 8

Fig, 8 . Gel Electrophoresis unit

PTILLLL, -




ol D da A AT A wRA
(Isolation of DNA from Onion bulb)
ST RS ¥ et @ S @t Sy Rar i & | ag ddeid A 9 Ao a1 8w
¥ | T BT TS g0 R oiran @ ®IRS a8 o) Q Suda Bl B, g6 drTd 9 § a1 gaH
 HE B AR AW B AN | g whbar A yew axr ARFIZIEE (homogenization) BT & | $HH AT
B FHAP! DI T ID g MB (biological) Resie Afyaw SR Tehe (SDS)d 7HH B o1t fareman
St & Fe wieniRifre @) MR saeik S o el 2 | gR wvv 3 NfRTs gwaraE 4 &1 Suar
fvar S & Ry SIUHY ¥ g gY M g€ W & 9 48 ufhan K IERIES LS (deprotemzatlon)m
8 | TR TR H S ge1gel Yoblelel & STANT Q SIGAY i a8 (preCIpltatlon)ﬁlﬂTﬁT%ﬂwmﬂ‘ﬁ
WW#W&W%HMWWH@@W%MWWW%W
€ S8l ¥ Y I A By ) B § of 95§ ‘
TG (Requirements) i
Sexore ureer, 91 SRS aren =9, eﬁmmmqtﬁm gafsel TepIerd, ANgd oid, BiHd 38, T
<9 31 | :
1. fSetoi-ree faems = (To prepare detergent salt solution) : 10 gmﬁ-ﬁ,'?@l? (ﬂ’l’%ﬂ"f @?ﬂ%’ﬁm
wfshan (Procedure)
e aR P (Preparatlon of Solutlons)
1. fexie-vree ﬁFRF-l 911 (To prepare detergent salt solutlon) 10 gm f¥exoie (Aifsam SR
- Hobe (Sodium dodecyl sulfate-SDS) @ 10.gm fa=T AN 9 BT 90 ml RIS SieT H Hiel Y fEeIvic I
e R BIRTY | SDS & I WP 41 Sucrer f¥ewoie ¥l s &Y wad & |
2. =T a1 99 &1 9 G (Te prepare juice of Pineapple or Papaya) : 5 gmmﬁﬁ T T D
Thel B 100m1mwﬁmmﬁm€aﬁwms‘fml
3. 95%$anﬁgmaﬁmﬁwmﬁﬁﬂ(mecold)ml :
4. 71 QAT BT THD, 5gma‘mq@i 100mlamgaaaﬁtnaaﬂ S%Nacm‘ﬁmaﬂﬁamw
PR |
5. WiFiel ¥ad (phenol red) TTSSY B GO T O dngd STel H HTer T ROTI™ STl 8ot garéh B W |

Bee e 3 (To lsolate DNA)

fafar oo (Procedure- I) \

1. F@,mwseﬁwﬁzﬁaﬂﬁémwmar(waterbam)waaazﬁnﬁaﬁmﬁmw
60° =&l 21 Wi |

2. N & BIC Ths BIE IR o e H ST’ 15 e d6 Ren) | ammme 60°C ¥ S S8 81 9l
39 91d &1 419 QAT 91y | |

3. 15 e are i B s di ¥ 5 B @ Rie e | gy qrer 3 Ak @ O QR IR aifs
PR S AR IR G AGHF G & o | Wi |




20

R o (Procedu re II)

L.

2.
5.
4.

' —\aj’rgawmﬁa%
W$Wﬁﬁ-ﬁwaﬂa@ﬁw45mﬁm R

o | = zrtr\'15-20ﬁ=rd
Eqaﬁﬁamzﬁﬁwmomnla%mwﬁm&aw%ﬂﬁﬁmE" TP

Gl
=9 figx & Ao 3 W@ 500 ml D fiaR F Sl mmg@ma(cheesecloth) I N 3,

TR | ' — MWWW
Wéﬁmﬁé@%%saﬁiHWZwaﬁeﬂ%eﬂ%mI%ﬂ;:gwﬁ, ?ﬁl ey

B o 2 R B B v A FeTe B e Tgd H FHEol

Fig. 1 : Isolation of DNA

Qfﬁ100mlmwwwﬁw$mmgﬁlwﬁﬁm€—mm@mmaﬂw
Y 3l dxE fAen o | |

IR BT Hul [Aera= (supematant)@l‘cﬁ’w@éﬁ—?ﬂgﬁmé|
wﬁ%—eugﬁ3-4mlmﬁwqwﬁﬁmwmmmmmé, =
s‘géwquﬁmmlmwlossamm cwmiﬁ@ﬂwﬁsﬂﬁ_@imwma\;ﬁ

B B TP A (layer)ﬁﬁﬁﬁml

5.

6.
7.

3 O <P B 5 fieie o WS W ¥ < | fer 9 39N & wemvergy

- B A i a8 gt § gorHie (soluble) TE Bl (interphase) 1z gy @,m

W@wtﬁrmﬁwﬁwmwéﬁaﬁﬁmﬁmﬁm%

ﬁéﬁ?@ﬁﬁ?ﬁg@%&?@ﬁl%ﬁ@ﬁwaﬁwﬁmﬁm% ,‘\’Eﬂﬁrl

gRuma  (Result)

éieazxélﬁqﬁ?fram(phenolred)aaﬁq?ﬁawwwdiwa‘rm%mm i

- g g |
Qraenfii (Precautions)

My Waﬁwuﬁﬁﬁmmaﬁt&aémm%ﬁl

1. dron @ISl SRS BT Arfad |
2. faerge saregd® 99 AR |



~Back Cross

qe 7. F1 wigy) et sieigy s g, ﬁn%wﬂdﬁﬂww@awmw¢
Wy B HRar o @ F2 W) A Al b wiergy e ST B g @ ey o

Parent

e

Fl Generation

(a) Back cross with dominant
homozygous parent -

H15

F, Generation.

e

Tall plant Dwarf plant
TT tt
? Gametes d"Gamete
/1N
Tall
4N TN
Tall Tall
Tt '
Tall ResultF, :
Phenotype : All Tall
Genotype : Tt
Tall deed ke oo Tall |
Tt (heterozygous) s g TT (homozygous)
2Gametes d’ Gamete
T T ;
TT
t "Tall - T
Tt TT
Tall Tall
Tt
Tall Result F, :

¢

Phenotypes : All Tall

Genotypes : 2TT: 2Tt (1 : I ratio)
Homogyzous : Heterozygous
Tall Tall

-

WDV (Explanation) : o/ F1 1wt 1 Rrel o0 st 2 oo, iy o @
W BT HRATIT S &Y 78 A e ‘

Sy 24y

Bt SRS,

(Backcross) Heeal & S ARY 100 Wiovera sl &t
TT &Yer & |



176

T 10 WﬁﬁﬁﬁhﬁyRRrrﬁm rryy € | @151 &1 Gt 7 3 9 7wy v
?lRMrmmﬁwmj@mﬂ%éﬂmwﬁhmﬁ%l%W%FZMW”' _

ﬁ‘ﬁﬂTHB’QTT"TSM%mﬁmﬁwaw%aﬁ&g@iﬁﬁﬁmm;ﬁmml |
SiFIeTEY TP AT [ wh a1 B forfad | _

Parents Round Yellow X Wrinkled Green
RRYY. rlyy
F, Generation RY | ry
‘ \ Round yellow /
RrYy - ~
RrYy ¥ " RrYy
S-élﬁ‘ng

<

Result ;

Phenotype :12 yellow : 4 Green (3 : 1)
Genotype : 12 Round : 4 Wrinkled (3: 1)
Yellow : 1-9, 13-15

Round: 1-9, 10-12

Green: 10-12, 16

Wrinkled : 13-16

F, Generation ‘



NUSH @ st aw sneRe

- (Problems based on Mendels Laws of Inheritance)

‘/_//

—

Monohybrid cross

W‘1-Wmﬁﬁ(tmebreeding)aﬁmammmmﬁmwmm
W BT TPR & SIS 7 $iivergy Fl qen F2 G § se=t &1 7

Parents ' >< |
tt

TT

Q Gametes | o d'Gameteq
T Tt t 5
Tall \ :
T ™ :
Tall Tall : .
/ Tt SRy
_ \< Tall ~ ResultF ;
F, Generation £ N Phenotype : All Tall
' . Genotype : Tt
:
Tt . Tt
Selfing
- Q?Gametes
T
Tall
Tt
 rall

\(/ tt |
Dwarf Result F,:

Phenotype : 3 Tall, 1 Dwarf
Genotype : ITT: 2Tt 1t

wqsdiapRor (Explanation) mamwzﬁtmﬁmmﬁw“wm% A
R gy forat wigersd Tt ?Wm?IWWWﬁWF2%ﬁqﬁmﬁh§i

\ \%—ﬁ%~ﬁﬁ_g|ﬁvﬁsaﬁﬂwﬁmmﬁwﬁﬁ7ﬁmlTT:ZTt:lttE%Wg‘p‘fl

F, Generation



(©) 3ﬁﬁ?ﬁﬁa (Autoclave) \ ¥
(1) 3Ty SRR, aed AR yar c% s, e, freey AR, SR geafa ﬁﬁ%m

b B I L | N\

@ il g ag Syl agd s ﬁrn SINE élugqﬁ”ﬁa RENEINE Wﬂ::?ﬁ?::
Wﬂaﬂt"mrél’lfdﬂwmaﬂw%m%ﬁ%m"a’hr%ﬁmwmﬁmw . |

(9%&?3MWWWWW@%W@W%WWWW Y
GO & o Y wiers R agrell @) aifeiaer s @ & 9 ofe” v o §1

@) mﬂéazﬁam(hd)zﬁwww wmg@aqanm(ﬁahw exhaustvalve)
H@aﬁaﬁmﬁﬁahwamﬁzﬁmwwél

() 3ekwig 1éfR’aﬂéﬂ?‘c"ﬁﬂaﬁanv?ﬁl‘%ltﬁrm(control)g\—rﬁaﬁ?n%1‘%Rﬁhﬁfrr?flvl=r(adjustmem)
ﬁwmaémmammzmﬁma%mm%n

Covertightening knob Séfety'valve‘ : q‘-’ressurlzed "d’ ‘

=W

NN B

| /;’ 3

A | 0

Bucket\’é ~.|| | Eé |
‘ A | 1<

/ i | % Steam
Jacket\é } j; iR release -

% 3 & i é valve

7R 4 87

70 /| 1 l

e D
; Resting'plate\/‘ *-l—-""",‘“_';"“"_“‘_‘"., f o
SRR 7=t 3 /) Heat contro|

7 ===%}7 ______==-'-==.:=. ‘

Heating ‘element Z/

Fig. 4 ﬁ‘AutocIave

-



ﬁama?ﬁaﬁ#ngﬁaﬁmﬁﬁwma%aﬁv!ﬂ

(b) ﬁ‘-ﬁﬁqqm (Centrifuge) - A ot
(l)Wwﬁmmsﬁm%#\agaq—anfarmquwﬂawqmsﬁ aﬂ?#’?:"f
(centrifugal force) & g1 e e @ gey da (density mass)

gl . -
| forad
@ @‘“;‘TWWWQTWameumraﬁm%ﬁmﬁﬂ?ﬁﬁ@émg'wmmmm%

W@Eﬁmsﬁéﬁmﬁéwwwm%lmmmwwﬁgwm%ﬁ
ﬁﬂ;ﬂﬂmﬁawsﬂqvhwﬁﬁéwaﬁﬁ@@qmﬁmmmﬁm%'
(3) ARSI 9 G P AT | . .
() TR AR A =500 rpm - Aeltn 2l
(if) 59 7Y Iy /o =20,0000pm
(i) 3resT IPRE— i e = 6000Orpm Lk

a\,g,ﬂmqqqaqaﬂzﬁ?éﬁ

¥ Fig.3: Centrlfuge

¥ =ira fear

() P T B Elﬁi?"r/ﬁﬂt’ (revolutlon per mmute rpm) 315 WEB Wi% (angular speed)‘

i xf%rm

ative Centufugal Fleld) (RCF) 'g' Tcﬁrﬁ ﬁ Eifﬁm

et WWTW%WW’#WIQJWQ#@W#WWWW%



(1)
@
(3)
(4)

)

(6)

1 L) pH Hiex (pH Meter)

/,

*ﬂﬁﬂ (Sorenson) 7 1909 pHWﬁWHWﬂ%WHﬁWW@Wﬁ?ﬁm

fan |
fen A f%amﬁwﬁ“uﬁwwﬁ HWWH%WE%WW (neoatweloa)aﬂ pH

P A FE @R
szmm'apl{ﬁamm%mwélmmﬁamaﬁmamﬁgﬂﬁﬁw

ST § |

pHWﬁa’rsﬁEﬁaprmgﬁmg, b
ww@ﬁam%wmwﬁmﬁ%ammmwmm

Wﬁﬂ%lﬁmsﬁ@@wmmﬁwm%lwwfflNHCl(?ﬂﬁpH)EﬁI

oA aRI e el
wmmmglmm/wmmm-ﬁwww&%mm

a1 AR Telrie g & S KCl (T T geldgielge) B W [derad H g1 W&l & |




o W F wge @ @ A T @ i

() 3 3AERIE pH eI A o 8§ .
® pHHER g1 el R a1 pH I B & Iy et syl fahar St gl

pH‘ﬂE‘\’WWﬁWHpHW

L. WE 98 pH Mex @ i avad gud e amde arfda @ed |
T pH A RRs @ quw 3wt S pH @1 ferr JUR &R o 2| \
YO §ATRNS B ST pH (S, 6. A1 7) Rerie § grerhe $Rdex &1 I pH I ReR HY o %' '
SEENSIGHIRIR ﬁwama@amﬁem SpIIH@ﬁWﬁ@ﬁWPHWWSW' :

w1

e

Fig. 7 :.pH meter

|IqU_AT - (Precautlons) - g P
i WKClEﬁW&ﬁWﬁf?ﬂﬁwiﬁwgﬁWWﬂT@QWW%WW%I
2, ﬁaﬁsﬁﬁwﬁﬁaﬁﬁqﬁﬁaw%aﬂmwﬁmméla@mﬁw

mmpwﬁaaﬁﬁﬁwaﬁw—cﬁ%lél/



(2) SfeFR TR Tl (Laminar Air Flow)
AR P& (Laminar Flow) | ﬁﬁ?ﬁl tlﬁﬁ?ﬂ%lﬁ[ |
§ Uiy 9egEl (Culture Media) HRiicd] /TaRadTad

(explants)a%i IR R PRI W (lnoculatlon) e ]

4o, o R T & | S 0 A Moy (Hepa b ] iew e

Filter) 7281 & 90° 10T UR AT HTH H v TD ér«'al , | —-———-»»ﬁ:ocul A

gl & FEETR Rerd & 2 | g | t‘*rﬁ_ﬂ__ﬂ-w:{::‘% Lhamll)er
75 8 x 112 e BT TP ®el Bl 2| 3 ad ey ;:t‘ffe” SHon

WWJMWW,W,W, ;

~—-Support

? ' w system

w&ﬁﬁw@ﬁ%lwﬁmﬁwm ,\
Feromfareor fean ST & | » At | g

;Elg.l :LammarAir flow Chamber

L4



el B W (Types of Laminar Flow)
SRR T R WBR BB # "

@ Afet affT R v §S (Horizontal Laminar F
svﬁmsﬁsﬁmﬁsraa‘ﬁwam@ﬁﬂqmﬂ&ﬁﬁm

o1 <& B

(i) St QAR il §S (Vertical Laminar Flow Hood) :
<o a1 waltR WU D el g & | e Q?vﬁﬁfrrgﬂéqmﬁﬁa‘\'fﬁmmﬁwﬁ%ﬁw '

D T B freex B 9 & | degand Hepa (High Efficiency Particulate air) 529 G&TT I d1g B0 BIgER -

o3pﬁa@zﬁa€ma‘wmaﬁmmgl

jow Hood) S AR,
3 gaifed o e 2 R e Promiga

o ey (Fiber glass filter) § oRe & S

faf (Procedure)
ﬂéqmwmmﬁaﬂamﬁél
W30ﬁ%muvmaﬁmﬁmﬁwwaﬁﬁmgﬁm|

wmmsﬂmmmﬁﬁﬁu@ﬁmwﬁwm| Y
P e & d I 7 3, a@ﬁam&mﬁw@a@wmmw

f e BRe G RSB RE 2
WWW@?W?HW&F&WWWWWW#U -

f""\ : ‘

-'b. ’P) !\) p—

W

N

@

D g e @)

e arsomen iy s

T -~ J *

)

() ®

Fig. 2
1. Rimless cultfre tu?)l;pizlm'lt*:;ss ! :acetl on ;)ench of Laminar-air-flow
g papery 3. Distilled wat
Petrldlsh, 6. Burner, 7. Forceps, SV“S::iptlAlllmlnl“m ol 2



8

-‘q‘g-‘m'*18"‘?«'?“((‘nmpnundMicroscopc) d . ' :
wqya geraet) a) aenda e qein A A (resolution) UTHIRYT gaael el JerTl w2 B 1 g

: ) ZqP) e HHAl DI
WTY 380-740 nm 1 WaE Al 2 RRTa airasi= armen 100-400 (X) Bl B %l a4
A AT (oil immersion) 1 B HEE | 1000 7T Fore e

AN et yesaRia @) s @Al @ (monocular) @ fror gewradt Fed 2 |

 EYE PIECE LENS

\

DRAW TUBE— [

COARSE ADJUSTMENT KNOB
/ N E.
=
BODY TUBE I
[
]
=
] FINE ADJUSTMENT
= KNOB
REVOLVING -]
NOSE PIECE 'y
\ ==




136 // e
. \%ﬁiﬂd (Sporocarp)

(i) RGBT JUSTHIN Jperal A D Aot DA DA ©
SNETER o A gt i At & [
G N & R Haed el w2 SIERUINEUACENT
qoor araRenl A e yelrm e & & 81 e R
o SR A g g ar & arax &) @e ) & ordfd 6B I
qray @ Wiy A9 1R Swd B 8| {
e s Rfas GHRE (biconvex) el BB AU I A1) & il g (peduncle) BT TUIg &
ST WIT A el Al 81

Yo a7l UR WIS gl W Rord ve &

|y qofgeel @ AMENT ; : |
§ Tl 1 B H gy

IR U UhHIA TUIRTHT

a4 ard o |
qRueda @ I WEd i R TN D B AR E)

ﬁzhﬁaaqrﬂ$1”iﬂ A B T

o s @ WA SR SARerd 21 & o

, ?‘W%Eg'_ﬁa"ﬂ WRYGM & T 7egdd (median plane) R Y. .
j Wammﬁ%uwwwaﬁmmawwﬁmﬁwm%m 7
‘ %xﬁma%ﬁﬂﬂﬁmaﬁmmﬁzﬁ%@@@m%%qﬁm%l

< Rierd @ amaR® |x=F (Internal structure of sporocarp) J
Wﬁﬂ%ﬁﬁ(Wallofsporocalp) Wﬁﬁﬁ%mﬁaﬁ:ﬁaamquﬁlﬁzﬁﬁmwm
aﬁﬁﬁréﬁqﬁh?ﬁﬁ%lmmﬁwaﬁ@amwmﬁm@ﬁm%ﬁwm ‘

Wﬁ%lmwmﬁwﬁ%uﬁfzﬂﬁwammmfﬁﬁﬁ?ﬁ%l
araama%%ﬁmaﬁqﬁﬂwwﬁ%wﬁ%aﬁa@amwﬂaﬁm(pahsade)zs‘@lwsﬁéaﬂ'cﬁ
%la@ﬁwﬁﬁma@amﬁﬁmmﬁélﬁmﬁmﬁﬁw -‘

&Rd (chloroplast) T SR 81 -_
T B A 3R T ol CAINEZD) (hourglasshkecells)@qﬁ% g & | ﬁﬂ‘lﬂﬁ Ry 41 B 2

mﬁﬁwwﬁuﬁﬁmeﬁﬁmﬁ%ﬁﬁﬁ%msﬁ%ﬁwﬁmﬁ%wﬁm
FY T | 98 Riaifead Sdd WRIBR (sporophore)Wﬁ%l

g8 WW’& faese (dorsiventral plane) # Qxﬂ’\ﬁ?ﬁfﬁ * AR TP q;\f’( R & wg #§ suRe@ ‘\’%ﬁ g 5
Rreifea R sed 2

WRIHTY &1 &fdst PIe (Horizontal section of sporocarp) .
arefiferan @RI & H.L.S. % & Hel g3l 9= @ WRSM 3 AR @ WRE a9 il f) e §1 ‘
-mﬁﬁaq@véﬁmqﬁamﬁaéﬁ%ﬁwﬁamﬁmﬁwﬁeﬁ% 34 Bie § WRIP
4 RIS B A1 0 Dbl S [l ¢ | |

gameqw*mzrrdcﬁmﬂﬁemwﬁmwf%iﬁﬁwmwmélmaﬁnam&iﬁ“ﬂﬁa@éﬁ?ﬁ"
2|

gveﬁwvgm:ﬂ gel 1 A ara £i [apRic &1 2 |

IITEe Vg dUse doll IIRer avs argpivel wre i wuRer f\é%lﬁa@mmzﬁwﬁﬁ‘lﬁ“ﬂ
' YEel & | : '




- 'l‘

2RsIwTIET 137

—

STH AP BTE (Vertical transverse section)-

ARSI D R & VTS wRIsnd @) M @ SRy aafRer wd dwrs fawad &

™ BT A g (receptacle) 33 WU A weeh) © arct: QAarer § wra &) arrd feerdl & | 8 dee g
SINBRNEG IR

T BT H URH 9 g B sl R W Frg'sﬁ_ﬂ‘ﬂﬁﬂ”fﬂ a2 418 R O ST arf S
U B B9 AR gv Rraifesr R 99 ared R @ @w 99) 21 2

s’ﬂmﬁww,mﬁuwawwamf&w%l |

SEE mﬂé‘ﬁ TR (Vertical longitudinal section)- 34 UR=te § QRIS 31'3"3%1? W A FgaRerd v&dl 2 |
T 97 N argeed w9 A wear &1 arwd) wm A ARy suRer ved § o A B g
ey

AT & WRISTS & V.T.S. H R B Ay | smalRa a8 Wk RaerE 2 § |

gﬂwﬁ@ﬂémwﬁaﬁmﬁ%ammﬂmwwﬁaﬁmﬁ%ﬁﬁ | YRP ARY 3 UhiT
(individual) S~SRIH g1 foRT Y& © |

¥ PIc 3 ToISTET a1 agdiarEia g & € | e @ A 0 W wes R TSR
T &N (receptacle) @ U ¥ T[oRA W STgdISIoEnfai faed) § |

3 BIc H g a2l BRG] (stalk.énd lateral) a8 gl fawd & I' —_—




g S M

BODY

STALK

MARSILEA :
ASINGLE SPOROCARP




135

// .mekb/

_ GELATINOUS
RING

LATERAL
BUNDLLE

MI:ZG/\SI’OR/\NGIUM

\ “/A L l‘l

PLACENTAL
~ BUNDLE

MICROSPORANGIU
INDUSIUM

LATERAL
BUNDLE

ATINOUS
RING SPOROCARP\

WALL

(B) V.L.S. OF SPOROCARP

(A) KL.S.OF 'SP()kOCARP :
THROUGH AIE GASPORANGIA

. k , THROUGH MICROSPORANGIA




¢ o .
S N N A

Syt —
S

/-\,} 1;' Ca
TR — ¢ o, oer . T, W
e//.S;AI\—-)w/ f

STTETRIT A
' TS HIX f“«’-(‘vll
/ /
/ ' ‘.‘\ q o - -
l oY) [ ~ YT TS 5T ZeIS i€

TqT1%7 _:_ \f(q"yu*}

3 W
(—/ T Iy 31HY 2 =
W
O —oTINT & X A3

= x| \'lﬂ ]q-]J =] Al j) RS YUY Tev
~ ¢\ ) "g 1= . ——— o

i

>
LTET2]N ) g g7/ T HNA YR _
< : . A ~___{] / 9
61 *(F'\lo':\ﬂr\(\\q Ji\\ 3’1]2}“1(:1(4 He =] ) o1/ 6 IJ(N%'/T[-} 9] LT&E 2]V ] rvas)
N n_ =
w2 51 Ol &/

i BA )
77 ggo; oxkal &)

v” = R PR
/ A

(7\
WITIHL HIS /DY

—
S FT PR Y

lia ) A o

sroT AT % ol 187 =]
L?\ L

g s u/wc( ST 737

: N A
I T ST ET T el
ETET=] %

S ° A\ ) 2) N
o T ajoregder 9

eraol é
—_“ﬂ N\ ) Y : ) A\
”aj [ Y g7 &eloy] & 37X CEKA HEH (V] & JCtl uﬂrh )/ QS’L" [QRa3]|
! ._f\ﬁ o\ 9 N
-“ 4 &Ig Ul oM\, AR, 4 cr.))h(el< E/N] & eﬂdw el YdbH/
N AN 7N =
vﬂ 9 el 'é) /
I —




Date P,
s Page
%‘:f:: - - p—— ——— : !
: o a NN I ;.
S AT (i %‘t T -\FH kerte ur”"‘“qﬂ/ \ff/\f. T '"/)\’7"’(’&3‘“' i
[ H]Q\‘ , AN T’k"" T s e
i ‘7} Afeplosen o g ] h r} \,7') 2 T. f7 7
| é\k\ﬂ '\']‘. \\\‘{\m\? ‘;(./,z(),\m'f EES AV AN 'ON’TN ,,./1( 3 (/n/ Ty i) ~
RGN s
!’ bt
i
Aj 1 ] ° . \ '/\ ﬂ Q. /\
l} (AT arsmay T T T \‘,(,\ TG = TS y: AT U~ Gl TR, 1D ST GV _
| - ' il A - . . .
,” QI J.{\bc\/?wll‘g‘ 77 [N~ & 17(1 ‘\’@ EAN
lf . i A o AN ~ S\ - M,
lf ovg T JiVa @ 7T gof Qur/ BT — = 95 L) o] &d &
=) = Va i T A o R L/ |
I S <75) (AT 1T 7Ees] 07T /v > / ) == BN TV N7 & Ry =
N N\ - N p
{ uL]U /a‘;'r ? - oY 19 BN = ,/Q//( /T/ q 7] L/u( DAV ¢y T ,\111‘75 oj o AR
” a7 ERRN VL e/(w/c_’, c/N 1712/ o7V 8/
|~ O\ 2 . | / v B
} INT . D NTZIT</7 - e & FTE 7T O Oh  F1  I3%a f//U/7b5 <o/ elo] <
2\ A il o i e W s o - A PR
QTG <J87 ] ovea 03 WA T Fe & o Wwee] e Pa Bl @5
S 0\ - A\ Yy Al yall "M o |
ST/ N~y 1Ty &[T BA T SewliA ] ]

|G IS ANCAL P Y= «b/




» MICRO SPORANGIA |

MICROS PORES

MICRO SPOROPHYLL
LIGULE

MEGASPOROPHYLL
SELAGINELLA : STROBILUS, MEGASPORANGIUM, MICROSPORANGIUM

A

|

' M[&q‘ MICROSPOROPHYLL

: \\
Vo ,ﬁ\

] . i LY

TAPETUM .
Fl_ MEGASPORANGIUM

¥~/ MEGASPORE

MEGA SPOROPHYLL
MEGASPORANGIUM

/




2H FTH ST BEIIHI

P c\;/f:\ R 3G T BHT 37e2r]-)

<

s T a9 /) ~ Al .
= fta e l‘“h'} N5, w9l I-] , ITOEXIT |55
> (5\ -

o : < T
EXE SO A SIS M Mkao\/vj?)q TG ]

al / G //"’7/ = n -Q.‘V
SERR YIRS fwr\wl{\(au,,% STH ST 3T iz s Il o T L

a1
DI ¢ T

o
Nl =)
y/\é’)

. . Ay 9 N 0

“ ) = = .
Th VL od F & o+ AdAs Vg &l & VYT SdH] Slu Ao ™ o
’ /Z A o =
INSTHIR - EINT &)

X

o A ~ e T ?,
, B EO ICF FZ F) WSS UZ T ] IV € 3%SA
o\ ‘ :
” | 2\ Yoo B O TR 5 B N ¥ [T =] JW(Q\J Z7
” ™ A\ =) T N ON /A - 3
5 ‘3” AT ST 1 S THE s U fwIT oTiwT € S wHI 17+ #) AR
o N ™ ‘ A\
” & ST A oA E ]
I PPN = = - S W
s .ﬂ” *C\\Bm:\ V25 WG I (0 ENI N e W TSP RS SRS L [ OV X s BTN
~~ g —
”{9)((4 &l
» ”o\;\f\ o 5 o0 N2\ o e L S
‘ )” 19 o)) 2 6\3~m\a\¢\(~r BN H QTG PINX Iv-vg HITTHI JNI$H)EM Y
s A~
. HYA E !
I I[ ehgc 208161 —
- 11 . e . A - n N~ N
W\g STRA=TT Z— I3 ST &1 11 X Pd A 19D/ HA
&

[ ) . 2\ ~ ) A =) " il /]

FYars J19  # s 769  3le) ElTay & [T Ux qAHCIE] 7] ] «Ix
) ‘}\1 R A _ A A ; SN A H

” FIF €T Segya g F S/3 [ VIV 26 A% Eid | & T




PELTATE DISC

STROBILUS AXIS

PELTATE
DISC
STALK

SPORLS

SPORANGIUM

EQUISETUM : T.S. CONE

EQUISETUM : L.S. CONE




Date
Page

1] f\ Q o

r/r‘//\ ’/( ANz L4 YA s/ SRS AT
Q Al q = — —— —a 7 7 =

ijtql—-\ .\\val'/f\w”(l)/ oY (e 7/' 9/ LTI

) qQ /d) o a9 () A

7 7 - 4 {’\
CIINSE STTHT = 75T )T 1777 s AT e TR TS T 7Ty
C Q (

KARSATI T S/77q T

a¥a - , q Q8 qQ o o8

u - 0
/df(v = \w/‘-yjtjj/ \’C/(V/\-J’Cx)/ (‘/}. /,—/ J/ U/Q{/é'f (\17C. GCJ) C‘/[/ (‘f/(/(\// e (y,/(,/ CI’

~

N\ a] Q Q Q Q QY

LN Q8 FITEE hi FH & HaAlT L/c@’ ool FFTEe] L] Ry Ll I

<) == ot a9 N 0 Q ANV

N L P B LS ST ST T DT T HT ST L L AT

=
[=%T<ed Q_V

\WalN o a q NS5

) 0
N7 e lefr/(’/(n/(/ ey L S /d(r¢<4(/<-/ cg/ TT7TTT ,L/L)/Cd/ L7 T T

o

i Q Q o 9 =)
oA T LG GITTH HRGIIT X T AL .7

o Q 9 Al ~ <

)
e \qc//@/d»/ ST J< I &;/ L HTGCE THIE AT LI 57T I7

— @ mn 90
R YU \7/;, AL /RO’/{ 07 Q7

9 qQ 0 o2

Cy/z/d%_/ (/%‘ =74 =y B 7 = = I T 7 T &




Q fa . 2 Vo S
N *(\cﬂ(dg{ﬁ,(g ) HE Tl T Lo I C s 75757

S
L {1 \\ \ =7 .
L/I\C‘/ K '\7\7((\]“77/ ,y/ el (r}(/ FARL TIT s 707 ‘1)'/ W Cx T s ( C
k“ Q Q Q (\y‘ $
AT (FTT 27 ovedoh <87 G/ c/lo & 1 L

/f‘;'

Ve
—+

& -
¢ @) Q.M

~ q S (' { \ e v 7,// ’—[r”f ,_
lefi/oil G o/ oh/I<Tah/ qdK c/,;/€/r/,/ %7 5G] T ol i< 7e?] <A lef /// / 7

4 f‘/ ((,/(/ C', Ly t//cf([/ 7777 i/l v»/ﬁﬁ;f/
- . L7/che/ o/ C RUZES) AN L Z
JC '&:t = (o3 Yy 4 (‘]/ \/\ (,]lf/ ),/(/“//c 50
gatar . ?\La/\ A
(oo deX J7 1gHiqd /7 ANy

QO g a0 a r ﬁ//f/ ).},// p.ﬁr
Tl (Tl 7 = IS @adel G6/d%h eI TN FHTFT] (el F7 7177 707 ¢

) / a0 8

y O C \ Q () ¥ ') q yala) q — ) O ol
dﬂ’/fs 7 "r/f“v/‘ W/ J//ef/\o// 5707 8T Gk (G977 o /74 TF AR AU
(Coetex) U//’(‘//C) = O (f

fcf o’/«/d 4/ c/)/L/c///xr(/ (,-///(VZ// A SFe T 77T X (/, =777 L C&
o)

q
Ry o BT 77 C//-// 6//(”/ é’

2 0 anaod -~

6y ~
C,Qq () :) . ‘/
; ST ST 1GT~7 HKK#
= TR (T % R YT ‘WZ/;f/ e M T

PP ‘,J;) rJ'/rglj \T’éf/ A c‘/(/ a./ G// OGfCC// 7907 o iV H/< 2/ )/ Rl e/

g ¢ of

9 9
U = c//z/c/)z/ TS T2 T 57 7 AT €7 ]

e

e

/

G
S
L
%
7 N
N
LY
N
.



S — C—

s amc—

PO RNIES
IOV

ISIENE \‘&Hmh)/ CORTEX _ ,
SEBELAALAD, ORENCHYMATOUS

o \ } ( )\ﬁ;) CORTEX
1IN A A PARENCHYMATOUS
g /L\ O A _L,\&;\,_ [NDODERMIS
) "\ \_J/A VASCULAR
S_L_Q%?;ZHI‘NI)I.I,
XYLEM
PHOLEM
' "ARINAL CANAL

C

'VALLECULAR
CANAL

EQUISETUM : T.S. ALRIALSTEM (OUTLINE),

CUTICLE

EPIDERMIS -

: . SCLERLNCHYMATOUS -
SURSIDIARY CFLL. ODOO HYPODERMIS -

@@Qg@@@’@ ‘ 8 cios e Pk
,.@:a%%@@é?@%%@ :
D~ 5
S ) SUR STOMATAL

STOMATA ~—__ %@g_ﬁg@%ﬁ 2 S 5 .

; I,Z-'é%m“}g: .“g ":‘ ,%%ﬁ% CHAMBLR
. 5 Q.’ LN o@
@‘3’3‘-"0\"0’3%053‘3&23@

0% SEPTA

“‘?g&%ﬁ: . —— VALLECULAR

CANAL

938 i o METAXY
.‘ S -.‘ ...0\,,__. ‘ e Ve

.; . APROTOXYLEM
o n:tea
\

s 8 ) ——CARINAL
. AL N CANAL

EQUISETUM LS, ALRIALSTIEM (CLLLULAR)




Date

Page

(AN WaNe q
10/ 167707/ (1] _F

. a_9
ST = o & AT TET

I [/ #1<¢

q MN9Qf 9 )
&/Z\ = AJC G~ Qv / o e/  Ff 727 L7,
/) ~ \ ) QY Q g ) ( /a
L_,;//C/\/(’ /5 \'7/;: “/w// = /'/]‘()‘l ’J,/\K / //J 7 / (('('/ § < .U//K,/ / )('r‘('/'\//// (lf"/{) ’:175/< "{’C"/(’/
I T ~ ‘
(& s & \

TS 4 12/ [ 744 ,’\1

ala) (& ~ q ~9 (o) Q o/ () = 2| of
(el = \j\‘o’.,‘.f’?/"/ KA FAACY laZZ -2 SIS EL, /< e ANGZAY TI77c7 € h/cs ./

Q q qQ o) Q O NG
oh7C O oSS I oLl 27 & AN/ 707 oAAIEL 57 L 7 ./
~ (@) A~ 3 ob a g - C ’ -
T AT I ehl< o5/ re s S YL (AR o 7L T 77 i/ RS
~ A a o

A O ahHd ./

qQ QN ) LN o q A N e, q 2k 6 0 &
&~ S lA XA A (/< (A IR b A/ DRI T 47 AI 7/ e v A A 7V A &/

0 g 4 Q o Q P
o/ LI \t(‘.«/I‘/ o 7oLl oL//.{,cZ/éc‘f;/L//' I T/ cHA O
//
fa) o? AN q o CF
—ZTe F &l S/ CHRT 44 o7 d/

0 /) an/ O 0 & a) () oF
i’ I = ZV/CVG G507 O IR/ TS R N ekl < .7
~ O Q [a) () o _o?
T TG FH X F S/

o
arosy o/ <7 g4 cre//

77 i O




Date_

Page______——

Q S
~  ( o) 6% ( 2; :

a ) ) 7
Cal@;c.- = /A7) .,///(I/J// T Coal X U ah /327 o //7/:/7/ 777 J/ /7 Ol .
ST e

e e/e ¢ ¢

qol\o fa) o~ Q ¢ o0 (@) aq ~

Y e ) A N AT /a3 CoalT T 77 LZ/Y’//}C/(/ R A ans T <S- 777 H<C /(/ffz//«/fé7—.

O 0 a o9
A/ TR T [V A o7y e A

J

se 8 85 o e op g g o o @
L&) YT 77 I W7 LW (oL EX L/Z—/(yZ// g’&//(w/(/) T T 707 o ol/l ¢/ (;.'I
&~ tele a g an~n 9 N Q 2. S '
77 oh Aol T ol 1 F/o/ can{gz cf ajiz 77 9/(/ /;/\/w TLTL "
8] n_o&
20700AZ 277 AT CGll L/72// [ (AU
Q -~ g O\ 9 NN a () of Q q N /) 9 q9
L8 DIIT 777 I BT F7 Gllc/ S7d7 0T TT7 IS J({//dz‘/.\// T & ‘
= I — Q O~ 0 qQ o9
O o @l b VT &3S — dJs Fed Dl 1T51E LSl G712 770 O o
S 4 N q ) o9
L7 T AT Col, 7T ORIRZIZ &L HTFET (-59(%/ a7 &
A = AN O q 9 a o9 ) &
/c/?(;u///ip’y/ A/ qo‘;c/%g GRS E Y L/é)Z// o~ /AW (Jf/oéf W“/’” /;7'}/// Ry gy o (,/,,, ‘
O (‘ NS
WS HTg C'{/('“C)f /AN C/(/o/ c/a’l 227 dﬂq {—y(:;// {,)/ u-/L/o/, ((7 777 (}d.’ (/7’- J?/CL
IT B XL F7zrrmotoairy 7 X%l 707 37 e
/ 5
2 S
// b
®
=

’




£ £ 5§ 4 53
s S & § 8 5 £ = % & -
M. -4 2 & © < (a») m — =
o o O = o
ol 73] [75) I~} @) = — 4 ham |
=) = = a =4 w - %) ®) o w o
a. m m a. [~
m o m o o OB/
o = Z o
a e W W =
& © M

T.S. RHIZOPHORE

CORIEA R ‘.’
Ry
gaststl o ngel)
-oa\uuu%%-én\wm.‘h«-
(POEA 7
e ST XA ‘
QLA A -) 42 = G
Cwhguwa g Fg . : he
TS ORS< |

@(?
i

%.%s
e

M

PROTOXYLE
SELAGINALIA : T.S.STEM OUTLINE

110

~ " PERICYCLE
METAXYLEM
PROTOXYLEM

SELAGINALLA: TS, STEM




e AR

\.

- T TR e

196

.p1 GOl

——

(Classification of Rhynia)

i

N—\

() ured o, o g gfwd A Rafd,
(i) we g ol SuRerd

e e e

———
——
—]

(i)mﬁﬁamuaa%ﬁgﬁqﬁrﬁﬂaﬂﬁgl
(ii)sﬁﬁﬁﬁﬁﬁ‘gﬁﬁﬁwsﬁfmﬁmgl

A - (i) orey Herfea fgwohanedl
(if) AERIE ey, WIE YT ya< d qFdd 4
(iii) SroTTopEnfaa < o) Srerd URA
(iv) §a8 a1 HIeRelel
(v) THPIGE 3=

3 faufad |

 @d : YEET

- (i) arIdg AT gRIdi '\"f?ﬁ (leafless aerial shoot)
(ii) G (thizoids) ThHIRI®IA d Tl # e B SR IufRerd |

99 YA

(i)eﬂwgmﬁﬁi H 3BT (columella) BT IMTT |
(ii) 9TEY AHATSITILS |

ol

grey Y afaan (Primitive Plant Rhynia)

A .
ARIATHISE BT WaY S UGy AT 8 | vt A ae Hrel o1 i 8 RoraeT U, [duerd fbswed

C g onT N WhIedve | ST Al |

I fhd o |

vs@ﬁwmav@rﬁW(Aberdeenshire)ﬁﬁaﬁmﬁéﬂEﬁmﬁmaéaeq#gqqqmzsm

o1 AR B AR 78 0 Sarergd) & urd e Il § S v & | 981 B drdraRel # serengd

& BRI Gopx I aTy Sufkerd e off | I A srerar & A ifdrs g off |

Pl G el ) Sl E & @ W 81 GBS PR (size) B MR T 7T B T |
ST gy @ seTRE) srew wvel o | deiofiE 9RY § qe 7 gt srgaferd off | graw AT

gype gl argdy uRIg § fawrerd o |

a1 Rl g 3 TiRad a3 Sraeiid Hagy IUs SURT o | Yool SISO 9 & 9 oY SufRed

oy |



195
W

SPORANGIA

AERIAL STEM

ZOME

RHI

—_— - - — - — ==

ADVENTITIOUS

BRANCHES

RHIZOIDS

®B)

(A)

1. (B) R. MAJOR

RECONSTRUCTION OF RHYNIAPLANT (A) RHYNIA GWANE VA UG}TIAN




L B B |

(Reproduction) A

CQigd A aifde ik A8 y1g] ol 8@ elds uigad R dffie o H R 8 99 B gl bR JE
Iyafermsrit (monoecious) 2] 8 oferfd W) a HiEl 3[‘(5 T 2l g8 IR ﬁb_'g IAT—3T Wﬂzne,ﬁ
R I~ ald 8 | R ¥ 9iEy @ ST (lower) A1 HidT 21 UIEY B GWRY (upper) LIS 07
A & | -

R 31?5 (Male Cone)

ﬁ%mﬁﬁﬂ@mﬁwmﬁﬁvl%WWtﬁE&iﬁﬂFﬂW?ﬂﬂﬂWﬂ?WﬂT(duster)' ]
4 o € arifd og AN e Y R @Ra 81 g H gd) |1 159h @ a8

YIP AUSTHR Ih, HB AeUAl §RT FORT & 8| T A Usal Yol B b+l & d[€ 4R et I« &I
%1gﬁaﬁmﬁlzsﬁwsﬁﬁ%ﬂ?w—wwﬁmqawmﬁ%l '

Sgatemugul (Microsporophyll)

Wﬁwﬁuma’m%ﬁquﬁawﬁwﬁ135a'cﬁa'g‘s‘lmnguviaﬁﬂ€é%|a?m%wﬁé

TR BT TAT 9% (sterile) d T H 4 & IR (fertile) A1 & | 30 N A1 A favea fhar siran &1
() T (Stalk):—'30 §RI T8 WaeT B ford afer § o vgan 3 | : |

(i) 7eA TR AT (Middle fertile part):— I8 RIBIHT 4T €1l & | S9a) a7ued wdE W Q) ageﬁwgerrﬁm Sall
wARl :

'(nnn)mﬂwm-—wwﬁwawﬁaﬁ?g@m%l |

Hg’ﬁﬂTlg(Mlcrospore) ' : A
Wﬁa@mmmﬁaﬁmﬁﬁﬁmﬁaﬁ%lmmﬁaﬁﬁmwﬁm%—

e FYfeayaR b AT arel wel | RS Hegelrsl Yo Bgel ALl MAR® ael | udd ANt
4 U 481 B (nucleus) d AU Slased IUReR 811 8 | ©B WHY d1e dur gdiry] & A
f%rcrfrd Al v oifdgf e qiwsa aedl (wings) 1 Ralor e ad 2|



NEEDLE . j

MALLE CONES

.

SHOOT WITH UNLIMITED GROWTH

SHOOT WITH LIMITED GROWTH
PINUS : CLUSTER OF MALE CONES

MICROSPORANGIA MICROSPOROPHYLL

CENTRAL AXIS

MICRO /i)
SPOROPHYLL /"

MICROSPORANGIA

STERILE MICROSPOROPHYLL

STALK

(B)
@ |
PINUS : (A) L.S. MALE CONE (B) MICROSPOROPHYLL




Date
Page

Q
AR LY T o, f\/v/ (;-/m”]\s,[ (/;/(
—_ =2

.\ T ———
q l‘ J 3
o] T v, ( /oty oD/ . (22X P TP}
LJG\‘)‘,/ ) \\ a\J (8] A . ( ‘v/ J <) ey
.l: =l (\ o < Ia A ) of e
[S) /, TS\ /Ji,;‘[ 7 = VRIS & G/, o ;./‘,4‘/7,4\';«/ Sl T/ IA307 JI<] 77/37C7 Qs T )7
A-\ (/.: (4 A (, C O»L .
1)(:‘\‘\ / o JOVIRS 1\17(:/\- INAC- o/ 'Jv’/\‘p:/\’.(./\/(/ T, o5 G777 57 <l cr T
Q0 Q Ja Qt  ( . q
(Gred = NITEH Ly XTQIT o’; YT T STTIRET ohlc. Ol ol ST 2F Aicd &7
Q (@) (\ o) o C o ',
WO NI HhIT 7 T IRRT a7 HAIE AT LT f2f/ Al .7
— a Q 0\ Q ~ Q9 g a9 (
S A CAASY AT T7 T oh) <N G TZTT G777 d T 57 I TT77 T SCTITT
QO M\ ~ a Q9 N
Y AT ey

e ~ ——r— o) a N O A E

4 ” : > f\ f\ )
VY vy & \.,n//)/\rk,‘/('l e AT A/ T T 7 AT T A 7977 T 203 ICT]oFh) 777 <7

~ e q O Q Q P
oA AT G oIS B S (R VA N VR T I o | C//<C} Z?,
Up Z7 a Q 9 0 St/
LS u’/’i.yéfg P/ > TKAHY CA L/o/gj c/7 oI B BN B T&) )7
(Y 9 ] B
lq(or/\\ qé// S 7
//
= o
T TARET FeZ /c/r/w/ q; /4-%/ TR AT =
f) (D N e Qf.

/) . v
M_’) /"\L%dc'y 2 ‘ R %T G \’CK/U Jﬂ/(/ Q>C/ 17 O T 1570707 g 7

q
/r/ﬂoff ajiST) TS o/l qe/(?/) o </y/ c//z/ c//(«—q 7
_ 0 an

) g N 7 ~
All3T] 177 F7 U oAl RIS %) ¢//<i/f2//c¢ U JZ //U%Q/ ol FI7ET T YR

al-
e I AN




" |Date______
Page________—

Q o’ 0
HE T = I GT o Gr7 //W/(/ e f/) 777777 ST T ATTTI T
S 9 VA
YA UCTH & J I NN 7T 77 THE 57 ((/(»// o7
i~ ] o__¢) = o
AR */(’2//g_,/<> Y ASNNYIS v 7 7/ s a7 (< A s T A T T A (A M A

) Q) N\ O N

P ] . ( —
T L e e e /e A 7/ A<t T < AT
< '

/o] Q 7

S aQ 4, ——
G ST TS TN ST c% ,/93 yc//é\'ﬂ/cf [&E é/«;/z/ S TSR
Q / Q QY Q

\‘I\/ic'"Ly/ “i*/;,’ T RE Y ‘]70/9—/7 T777 /O{/ CC/P/ ';l,/ \,/(y(wf Zclc// (( )

A Q ;
‘/07// LA ==> vt R T A AN T/ A= oe/«// Q;K@ R~IT72{S XA Hdb 27

Qaq
iIro=// Q/'J /A oY B~ Y AZ VA Py e N Ve ¢/ry r

9 N o oY

\ . . , a) - 0
HTT GoT = Hoar G G TR IS T ThT TS, 77T T 7

g

' QQ (
\w/cf n’ o7 g/q/? LR 57 c(/c// cl‘/ /c/cwv gCA/d/ v’////céfc’re/ TTIT I 5]

0
L//“{c//z,/ dJ‘f%ﬂ‘,C//é/ SR IS JC//<—7</Q’ \dO’ <

722N

N
TG FR_FIETT <7 K s gy Tiros o ) < ewe

Q
o (G R v /ey G VoY 7/ S S <V o/ S 7

Q9 g~ o

. e a9 n . 9 9
&G/ uﬁ(@_) FHEL RS :‘)i’/ (LI Ay T %/W u’77< C///o’/r/%/ &/ %//2/%/&//

i 0
chl VLD <\/’<J<U/ Mi’) 2] J—/@Z./ /LT AISCTA/ T T (c/.L,z/ N7 q/A ZTCT) JC@ cé
|

&) 0 49 0 9 4 q :
F72L] CIAV7 r//c"Jdo’ /d IRY>=4 q/y TG T o7 £ Qg O d /47’040’/ &/ 77 /ch// U_Cb \Lh)((,*
5o HIS] XICTH D *(4 SRS THT A, Q’?‘é’&/ e ‘




CENTRIPETAL XYLEM |
EPIDERMIS S ODERMIS
TRANSFUSION TISSUE \ HYPOD

MESOPHYLL

SPONGY TISSUE

. CRYSTAL OF CALCIUM OXALATE
CENTRIFUGAL XYLEM

CYCAS : T.S.OFLEAFLET (OUTLINE) |

CENTRIPETAL XYLEM

MESOPHYLL

\‘ TRANSFUSION TISSUE
SN
2N

N
L NG
7 S == Vo~
' ,\:‘""J,’..“&)_ . %
SEeet) Iaedy e naaall
oIl

i@ [P @ g A qw
R O T e T

CUTICLE

HYPODERMIS SPONGY TISSUE

_ PHLOEM CENTRIFUGAL XYLEM

CYCAS': TS.OF LEAFLET (CELLULAR)



—

g g Bl GFjBRQI ®1e (T.S. of Normal Root)

@ T (Epiblema) — g U WY Gﬁ?mﬁﬁlmcﬁfﬁﬁaﬁ?ﬁﬁ@?ﬂélmfﬁﬁmsﬂﬁﬁ
T W e Bk B |

gege (Cortex) - WWW@@%WW%%W%H%@Wﬁ%W
qfereTd Bl 2 |

s=reeaan (Endodermis):— I8 Udh W1 W (barrel shaped) ®IFRIB13T B &1 &Il 2 |
T (Stele):— TRYH H WA FgTeba HIfepieli &1 911 el & |
qagTYd IR fgenfae™s® (diarch) A ﬂ‘gBTﬁ‘c{IW (tetrach) I 9T&T MG aTOD (exarch) B £ |

e § difgdiy gUReIE il &, maawﬁﬁﬁmwaﬁmumﬁqﬁéﬁmﬁamm
R IR I © |

Wﬁﬂ%ﬁmeﬁqﬁ%ﬁ%ﬁamﬁmawﬁwwwm%l '
ool (Pith) - W%ﬁmwﬁ%awmwm%l
fgirae afE (Secondary growth)

mWﬁWW$Wﬁﬁ%|WwW$W@$WﬁW
FRrE @ S ud SURA B & 98 SUART 81bx S Bl i e 2 |

mmﬁmmﬁmﬁmﬁm%lmmmaﬁeﬁ?am
qrEx @) 3R g1 B |

R Ul S wrﬁﬂiﬁ%ﬁ%lqﬁmﬂaﬁﬁaﬁmmaﬁqﬁaﬁ%lmwz%:ﬁé
N 3w R A PR AN S

e & A ATeN DI HITH AT AR & | IR F T ared i SfamH B PR SR A

i) fafRy ared 1 P PRGN 3 3 A IR agoiRiesra qen Fgaesia Rdvasm qeqe o1 FEf
A © |

oo el (Medullary rays):— 7551 ) ggaasi widmestel o o= By 3




H——— ENDODERMIS
———— PERICYCLE

PRIMARY
PHLOEM

SECONDARY
PHLOEM

SECONDARY XYLEM
PRIMARY XYLEM

PITH / RS -—/\

CYCAS : TS.NORMALROOT (OUTLINE)

. A ko e dg l CORK

1 '
e CORKCAMBIUM

CORTEX

...‘ _ TANNIN CELL

"“".‘ ..n".o..h . ENDODERMIS

AT T '-,( N
(AT c@s‘...QQ,.. PERICYCLE

@
DRI L AOINGE |
'/u.’. ..'@.Jf‘©©©il@©v'ﬁ}!%\“ PRIMARY PHLOEM

==
SR
@)
\
)
S
3
-
'~

PITH Y 7aovane
.' s SECONDARY PHLOEM

RS

22
e
YO

e
e
@stig
\i‘..-
O

X
,=9e®
Ngase

Q-" |
O
T IO

oo
:...Q...‘
A

NN

(@7e3xpece BN < i
@,5@?5.-%' - SECONDARY XYLEM

MEDULLARY 1 N7 /
RAY ~"¥$@-.j‘§s'.;"
=

METAXYLEM

PRIMARY XYLEM
PROTO XYLEM

CYCAS : T.S.NORMALROOT (CELLULAR) | J |




 gard gal @1 AFI PIC (.S of Coralloid Root)
@wwﬁ%ﬂmﬁl@%ﬁmﬁaﬁ%wﬁ% feh= S gecpe @) faeRia @ d i # fRrior

RE & | .
Fﬁm(Eplblema) Wﬁﬁwmﬁﬁﬁﬁ%l
a‘é‘qﬁ(Cortex ugeﬂﬁwﬁﬁfamﬁmm%— ‘
7/ed) geke (Outer cortex) - %Wﬁﬂwwmaﬁmwm%l
77 dedic (Middle cortex): sﬂﬁﬁwaﬁmﬂ‘%ﬁﬁ?ﬁ’%lﬁﬁﬁﬂgﬁﬂﬁw T, ARSI

e Sirarg, @G)E?@HEVH?H ««gs/H/dlw o O B |




149

S

: | ey - gaa) i qied) dehe & W agwala a SR g B ¥
ATAR® gegpe (Innercortexn s

/(S SRd Ut ygaad RIIAN 1 @l B & | s Yot a1 (radial), BanfRer (wriarch)
XN (Stele) : — qgYANS AR

3 afaufRared (exarch) RARER

TSAT (Pith) - yarel 4 N woutl AreaRBRIA Jferdl 3@“&% aicl 2 | fadiaa® qﬁé (secondary growth) Ut

e@xﬂ?&ms‘l?ﬂ?l
‘Tﬁ!ﬁ(Lca\"cs) _ | ;
G A gl Rwd (dimorphic) BN &— e TUI, AMMY Uol | T8 TH H U AR A Ul 9 5§ ol
edl &1 & ad gl &1 U Tk a1 B 3 R A § |

¥IcH 9 (Scaly Leaves) .- dg BIc], @,?ﬁm}cﬁ 59 1094 T MR R Arel 3R R B aRP jﬁﬁ?ﬁ
uvel 9 <reveTg Bl ¢ |

$ IRl &1 1 S BIABISA G T D1 GRET UG BRI 8 | 370 A A Rl &) et St
e A 2 | 58 deiftha M ®ea & | | |

| 9ui (Foliage leaves) :— I8 HSTERT B 8 3R 3R 3rawen § agt@%a fhaera fa=m (circinate
vernation) T f3Td &R B | : ‘

JE o) M1 gRT o, ﬂg?iﬁ,ﬁﬁﬂ‘cﬁﬁ(compounqpihnate)aWﬁ?ﬁﬂ‘ﬂ?‘\’ﬂiﬁ?l‘%ﬁﬁlm%l3‘8‘6%
T 1 9 B - g, e, Tl | '

g (Petiole) :— & fUeB181 (rachis) BT FH MY W Bell & T ERT I8 T | T V&l B | 39
R ufdferd el § wuiaRd & SR & | __ «

fres18 (Rachis): — I8 SR (biconvex),%@ﬂﬂﬁ%ﬂﬁm%mwwqﬁﬂﬂﬁﬁ?ﬁ
2l

i (Leaflets):— Xebdl TR SURIT Uil 1 ez oivwt § 6w Bl & fobeg uferll & ufRuem 29 o ner—ane
Je dgdl Y&l B | _ ' _

g U Ffkaa srenfad #ed R orll Sl ® | ured Rrisi @ oyl & frg wofe A ve R weR @
HaRv] Fdd (transfusion tissue) YT STTET B | |

ol 1 BB HER], TN YRR i AeHR el 3 | T8 7o, Ry, 3rgel, TR (leathery) G

IUHEHY B A AaRerd e § | 99 & fhaRY @1 EIREAR R R (taxonomic value) 8 | I8 3’3 gfl

€1 Whd B S B Yelel (Cyeas revoluta) d HRIGH TR (Cveas circinalis) ¥ Y ary
AT B |



FPIDERMIS — INNER CORTEX \

()IHIR(()RII'\'\ .\Hl})l I CORIEX

N \‘\ ‘
N XYLEM

TN
- \ PITH
DA

PHIL.OEM

PERICYCLE
CYCAS : T.S. COROLLOID ROOT (OUTLINE)

OUTER CORTEX

MIDDLE CORTEX
ALGAL ZONE

INNER CORTEX

ENDODERMIS
PERICYCLE
PHLOEM
METAXYLEM

 PROTOXYLEM

CYCAS : T.S. COROLLOID ROOT (CELLULAR) IJ



Date
Page

Fal o
= = ST 77 7 ST GIR] e
Q (= == — e —
u?,:c/ = 98] & 07 %] HOFIT

/1 Q e O QF Qa 2 O ; ~ a Qg
STITTTE T = TI30T gI TC] OIS A FLT T IS I Ky HIRFISHTY
—
(_)7’//l1 ’

NN ) - N q a
JGkT = \JOITF] LTHI7T o dad 97 1S

9° Q g o &°
FATET FHTC COls ol <AO1Tg7 & hed d )

(&

o L
PHA A U.U—;,Qﬁj P 2Y A = BN B 5V

L o of
T3 oA G I F7 GG Ak & f

A q
’-,.J/'xr‘(.wl
O ab
e QT
Q8 Q ~N A
EARAY ]

NN A

S ol aq a " & A M
"/J:,'("'\J/ I AT \'—QJ/,Lj q\ VYT o7 T 7L <J L//,,/ =73 (/,/ \/7(1/?/(// \Q 7773 /\'/(]

9] [ . \ ( Vs o
Y ST d)\n’ cT al’lc /'d(./(J(f &7 O g FSICT] okl 707 OJ

—H_ c G =N a QS
T I TR I TRERT T 0I5 0 7R3 7

d’/ "’BTU/:?’JW F = (fq’ H] AJGELT B IR T
DO/ Q.(,/ ({1 //I(./ 3‘/

p = = a 9 oS
anss rad/ = Z7c‘ 777 O’ng = 777 cﬂ/fweov' &/4c/ %/C(C/c/y/ BT ITEITTT Al oL T OF
Jan) ~

q
CjOL 1 IS c//cJ 7] 2 QRJ 72 L'/7Z/ G//O’ Q./

T A T 7 TPz T 7z

9 [aa] N g Q o
HO 777 = dc’/(% a/c‘c«wu T R A 7 = T G YA (L= Y A 7 o L
o

-
oo/, 37 P
/
— \\ 9] O Q <’ - Qj
IeHE > gogd Gl HF7 X7 ares a7 37




G
———'—— F
Page

[

[aWaY ()
A A =) T oS, 7T /’//5:,(;, T Lol I ////// J/ 74 5/ QL ij’/{\
—_— )

N qk) m ( !
777 77 1707 T Tl 79K o7 Ol X7 I < Gl /et
D
q 4 9 aRaYa AR
J?]rm\o/ T = AN Y T ST S7RTL IR e Tl K “””"7’7";
0 — a0 qQ o
T T L7 WET ,,, Teddl AT [THILT 1770/
-
O q ) A AN N Q Q D
Tl T = G077 A7K cw?ri’/t:/;/J/C) GI<] [ /#2’ TCFZT I T G Al AL Tl ST -
LT
oL SO/ C\.,, F
(Al ) 9 9n o [
VKT = o/ H GBI U0 &7 SRy il o/
.h
8) ) ) Q9 , . N 4
\4%77’/' ) = \"9/557‘ c‘j\:){ L//{- <¥C/QW 5{@’ q/«HQJ(‘/ ST I o XA IYRIS S =
S| 9 4 Al

N g
AT u///oa/(fﬁ S/07 f <w’°/c‘r/ ol oIS TS S CAfeal S H ERET P
aa oP

S0 S/

= o=

A _a n QY
HA = T8 //z/os/z/ <4°J7r// LT HGorh]  ohrg i 777 C T ~
L =




FPIDERMIS

°
) \

AR

P

STOMATA

CAMBIUM

PITH

XYLEM

% PHLOEM

.CUTICLE

EPHEDRA: T.S.YOUNG STEM (OUTLINE)

&

RS |

METAXYLEM

PROTOXYLEM

PRIMARY

XYLEM

MEDULLARY RAYS
d

PITH,

EPIDERMIS
STOMATA
SCUERENCHYMA
PALISADE
TISSUE

SPONGY CELLS
SCLERENCHYMA
PHLOEM
CAMBIUM

Se_o° !"-‘-. 0
B
i

0: )\..
S 'n-"'rs

i}

) )

gy
.’.
!
¢E
()
'/‘

A
i-."fl
*nl
AL
525
=2
e
9)BN
O
Y
2L )
g 1)
S
o,
[
,,Q
8
5,

- @5 _,w@mm@w.vnw%c#-'& R

WD @26\ IS

YR > \ .‘ //@B
s fawo._..mm.«./anu

K

B

. 9....000 oo o°° Ofo,

TRACHEID

x AL ETR R TR LT Py, ARy

EPHEDRA: T.S.YOUN(

STEM (CELLULAR)

~
) |



q SRS
SN, IRWS =7 & oL/

Date_
Page

//j("’ “/)/ u/&{’/\‘.’/ c‘/;/(

(7/ /L/r
(j ( ') N
oS LA v /ﬁ/l // = ‘-//\\(-\‘J '
. Q a_ ()
- ,'\5}/."\'\'~\/(/' -\-,r//«/ 7

% a4
YIS/ (Z77C7 O3

()
VY A ey

N Lo
[TORIN T~ Zol7IS

~
o/l 7L/

N O Ja) qQ

VST AT o aifer

(\C

\.~v.v'\. (v CT 7

SANE
Je/id =
\\u

-

S EeT57 HTTEET

e —
7 Cols Al ST A
=N

o q
Y S Y Y O

S

Q
AT L)
A

g_ Z /7, /(‘»’

~

9 of
TIoT TIJIEE] AhIT b7 ey i 7
9 I o gt o9
AT Cr/,/L D] VIS Gl T CIFT O
=Yl \-‘/m(fv I

d &)
A T /i hHf

q qQ

[a)
TS <
) a

N YT

%5 a 75 9 9
TTHTTT Tl <5

£ ()
G TICTRAR T
oAars

jay 0 N 3
%/ XASTITT & ST A T ST S,
(‘/)C‘/<

9 9
SO/l I L LSBT/

q Q of
&I AT

d./
~f 0 N N9
O] STUT] T30y b/ oS/ chil = Q‘gLfr/<4 A/ /C//Q/gz' Q;{Q_//("lf/ F O T SICT] =0
9 ' 9 9 ™
T O Jf%// T /*/Ofg’(é S/ TS oh I R GRART 7777 TZ5
& O 0 o N 0
& OUf \_(‘< = (‘//{7’/9/ e /AW
o Q Q9
T TOT L7 7T ook b HARLT ebic I 17%7 abfé(C/L/l/F /c//g Q 7
oq
aqrcly refell = g AT JC/rC/‘?//
ST T aRT ]

9 n 90 ~ ~
0/7 K] X 5] 7T (FH
Q¢

/7] (,//0/ d /

0 0 _
A G TONTL WY




Date_______

Page

<
ﬁ
|

9 9 0

-9 A4d. 9 @ q N _(J 9 —
STCRE LJ»H (PZJ/OOC/G)CMC/{) = R U T e R A A < /7\

—g T 9 9
chIlird y/d// (724 U//d/cg I77T7 777 T

1

2 PPl @) ot o)//[’(;/cé/— FH75 7T = —
O] ]/E = 2P ST HiGT c/r/cw /)//w 2/::/0/ o/ ,)/ P

S Qd q 9 4] E2 W
T I ST I O e T 7T T Sy

QN ¢ 4
/07 Q' o Qq
g
Uy«rgg_ygg = C/ome/oe/< ST T T T B e T A/ =T e
e e 7= g A TS o L G/ S (/S 1

QO a 79 , 9 9 <) Qq 9
RN = ST ] o /e T HI7 goll & K7 I TTZ) /7T JId) 0%

/) Y :
AISSINTL YIRFY ST IR ehS/rd/) Q&

‘al o

Q9 Q9
= _C/_(,r_/__i(;/ =T cr/ =TT 7 /@%&J ST ST FTHTE TG IR (g/u/@/ ‘

O
U = Y Vo Y chofrqgr

P

N9 o AN : g
{\/Eféf/ TaT - 7S & F7I<] 1l ¥ <V Al GR7 </old] SJII) BT .7

s\

39 o

7/:5 I T %a,/w SIS T %// T ST T T TS5 y

q 9
O7S/CNISeET TTL Pl Z7E PR NIE™ Tl /i‘é/cf / &)

—
e 4
- e

4

3

-

- -9
K

()



CUTICLE <

SUBSTOMATAL

~ EPIDERMIS

PEGLIKE INFOLDING

\)

ENDODERMIS N

STOMATA \

\ MESOPHYLL

O
/@@&p 3
W o /&

,,.\__..«0%%/#

e

SELEROTIC CELLS

LS

i

2 < _ -
NS
_ QSIS @0

PERICYCLE

N
N

\W
Oek
S

-
o .
©w o
wn
Z O
< <
X
- =

TRANSFUSION
PARENCHYMA

PINUS : T.S.NEEDLE (CELLULA'R)




