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aFs 1 0 Zf IS AW FRE4-AZ AATIEE Ao
ANGEFI — ANTITFIZN 8 (FIraaFiz (Study of

anatomical structures with reasons — Parenchyma and
Collenchyma)

e
1.0 St
1.1 @R

1.2 e Sogad
1.3 =i 8 (FEwFe Sfgn Felq ATeFad

1.4  epMliFen
1.5 Teawiat
1.0 T
3 G Al T Al
® U3 AP B Tfew I (I (@I @R AR Gl W O I FACS
AR |

@ ITIIFIEZNT 8 (FITATFIENET TIZT € FTH| AT FICO TFHA
2 |

® 3 V3 LH(AIF B A IR [0 FACO 2R |

1.1 &

GFFR G GIOAG (FIEE WA (TAF FISr T=e] F(F, ILIA G O
el (@ 9Ffae T @R FEeliS Srema Tt ol FE @F 1 98 B (24T
Tesife sile aea selighe [FE Foaaf] (@ g dalg e Tel (1R (PRI
s N A1 B Afer, @ e T (FiRaler Rere smel 9itg St oiess J61l 27 |
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SIGE T (ATF B FoNF Tesife 27| I A (@R oAffoe ¢ Ko wwrel (3 |
FR T @ (@RSl G A o 20O A | (FRNG GF8 SFER (FE 0
9if5e BT FACE AT FeTl &1 20 AICF, (T, LIPS, (RTS8 GAFIST! |
fifen s @ 9w i @ReTE 939 G392 A FIS F(E U OIF Tioe Fel
T T, (TN, TECEN 8 (I | TSN G ore Sl [feq 4@ 79 ¢ wioe gia
TR ANGFIe (AR T TR AR @RIF G FACET | SREN 8 I
Gg e e AT 07 F0T | TECEN @ A WA IR AFCoe
AT | TS, IR ¢ FHFAT FaF SR_E eFiFcew [feq gqeag e e
ifFe T i, [fen o Ao e e @EHel@ 7 s zem
GHE LTS | 77! Sicy Swal el aifersa @ Rrafem ity 2 Fizre A=
Afafoe 20l | Tema Aqq@ wFg WIE Sl F0F Srad A RIS | G
AFCSE A AR 2T 278! (FI G |

1.2 e $oFad (Requirements)
1. O we&rwd g

o~

2. fafen g3t Sfen w9 2T Wiz |

1.3 FEA-AT ANMGSFId - ATITFIEA € (FITHATPIEN
(Identification with reasons - Parenchyma and Collenchyma)

AN € (FICETFISA T B F2@ (N SeTwel T0FF Ao (@02 7ALrwe
I FUfFe oa swa s ¢ fTRfaie Aaresd aRefe s T |

a) itaien Fe (ba-1.1) ¢
2R ANGHIS (AT ¢

1) sifeel (@FRABYE AGRK FAIIHR €
(NP (IEHE 7l sifFe |

2) (ST 9= (intercellular space) TCACR |

3) ARG Siipee Ry |
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4) Aol IS IR YER IO H @3 GHCT
Fa B sifde |

b) Ftediest w1 (ba-1.2) ¢
AGFA (AP

1) &R, WS (FITUHR 7 A5 |

2) (R LB SO R (FIRFSIC o |
3) (PRI TF TAES |
4) IS TLHF SR (A A |

1.4 #4igat (Terminal Questions)
) = TN T AT S F e
i) e W F e (@ A FeAT Twima e |
iy LIRS FAR BT Fi 2

V) (FIEATRIE FAF (A 2

V) (IR (SIS I5 (13 (& ?

1.5 Teauet (Key to the Answers)
) e SR orge
i @
i)y 1.3

v) 14
v) 14



@@ 2 A N WICTT AT HANEEEE Aot
FIAA-AT ANG s - (FraFias (Identification of

anatomical structures from permanent slides with
reasons — Sclerenchyma)

ez

2.0 T

2.1 e

22 AN Sfew ¥ ANeFad
2.3 epi=E

2.4 TEANE

2.0 Tty

O3 T MO Sfgma AEFF 2R 67 @RI Adewqel ARB 7
GICS AR |

2.1 &E

FEAE I Jo (FEEl 0T @R oF @b [ albitg S SR o
AT | AT RGO R TFHCFT OaNy Aiod O3 |

2.2 (FEATHIEN Ofegn Fe9 ANrewad (Identification of
Sclerenchyma)

Faasiea w1 (ba-2.1) ¢
AFYORM TG (AT ¢

1) o, ITTEIFE (PR Al (0|

2) @Rl ke, (RIS @ weiEe |
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3) (FIRYDIE ST G PO g |

4) TR IS PR AT st S @B R Fal gl aAfde |

2.3 @&t (Terminal Questions)

e

1. s Tt fdion e o—

) FETFEA FAF S T oS / AAfee G

i) @R FAE PRl 75 AE[ | O

i)y qE bR zeT Areatt | o

V) FAENIZA FAT (FIAGITT witR / (7%

V) IR 2e AfEF | AR 511

2.4 Teawe (Key to the Answers)

1. s Rafs za
) e 5
i) 3©
iii) {<F
v) 2
v) dfgE T




@3 3 0 N WICTT AT ANEEEE Ao
FAA-TZ TNEFA - FAee ¢ yiee (Identification of

anatomical structures from permanent slides with
reasons — Sclereids and Trachieds)

aIge
3.0 Sty
3.1 o

32 (AT Adewad
33 Hifec wewad e

34  emiget
3.5 Teaen
3.0 Ty

G2 G NG Tfgn FAPKEICTE S9i7 1% Srarcaioy Tome @@ize ¢ Fifse
THE GICS 2R |

3.1 &

(FAIZT T& EF T I (FANFIINT AF LTSV | ALKFIS FCeTd *1e
MR ©f ARCEE (R AR | (T (PRI IO FoH (bre e Searmee
T[E FATET 20T (T AT Tohifes ofF dbla 7@ @2 | a1 oigfen @2y
AFfote M I | WAAACTE iFT 2o B Sioel el QAR G2 | O
GFFGIE MO (AT Sibe] FeTF QIS WP (maceration) #&eC® ‘»’j%?l\g\o
FIC9 27|
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3.2 (FATC Tfew T Area9 (Identification of Sclereids)

@aze s (5a-3.1) ¢
AGFel (A ¢
1) el Je, CHeE|
2) (PR TSI o, (FREDIE F2 A qE | %
3) (IR TR AR | f5g-3.1 ; ARFFAZT
4) (@R TR | e et AREIRT (Brachysclereid)

3.3 Hifsred IWiewad (3@ (Identification of Tracheids)

GRS @ (FIEN FAF A FEe @fF WO[ ACET NG @0 2R I
@fFe by oma a4 ¢ Hfeiie (@Fafe e s

Hifes (ba-3.2) ¢
FrGFe (A ¢
1) 3o, 7RG @

2) (IR U2 A% (OTol G (FIIFOII % | (PN
S (B € Y |

3) (FIFABIT SPINSIE e, (FRABIE AAT FA
(bordered pit) FCICE | fo@-3.2 : FiFre

4) @IEE g dSAbE w9 GG =T (L A Al

3.4 @MiFet (Terminal Questions)

o

1. % Tex oo a2 ¢
) @FET = TN | AT LA |
ii) o ol FRT / BT (@I |
iii) PG F2 (Tl AR wifere / @Rre|
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v) FifFces 2E bk I& [ &
v) B == SR | CFICCE oies!

3.5 Teawe (Key to the Answers)

1. % st ze
) IR
i) FIZT
iii) - GrifeCe
v) @
V) SRR



9% 4 O T WL AT ATy FF W
FAA-IZ FEFAS - Gt 8 Are 7 (Identification of
anatomical structures from permanent slides with
reason — Trachea and Sieve Tube)

Voo

4.0 ST

4.1 oFET

42 HE A o
4.3  emien

4.4 TequE

4.0 ST

O3 G MG AT TR SBCET SAMIT FIFRT d9R IR Sl
e 0T S19 AR AAE SCe AR |

41 &IE«l

S @ibel 1l 2 ol — @igter Al Giles, PR, GiREm, 2IEaees 8
IR O 7El A0S | I SoMI ge e w6, TR, I A EADL €
IS O | FIFR 281 71 (ACF 7 AR ol 72l (¥ | A B Ak
AR T OF IS (AF G2 Thod S 2 Tl AIZToF o F(A | Are @l
TG (R, GAe U DK [RE G A 9F NS (A WA 4wy ARee
TRHERY TS |

4.2 HIF A cse (Trachea or Vessel)

FeE @ e (ha-4.1) ¢
G FESH FIFE A (ST IR ST (PR 717 T& 20 KR! A (0T
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519 S | 46 FIFA AT Vessel member Se3Fel TCF N5

AT [TReRe @Rl afige | %
1) o (TR, (@IEF 12 U¥ (orel 77 | o]

2) (I IS B, (FIFABE o, FAYS |
3) o% Ub e
4) (DI AT Fol TR

5) DR T& 97, I |

AT AT IS TR AMS FCe e (3 (ba-4.2) ¢

1) (FICIN IO AS e, TR @
(FITIN  ATCITFIBAT o onf=t
SR |

2) Sfre @& @ TereE TeiFamade
TG @

3) e TER A® Aibica e f=em (Sieve
pore) I& e (25 (sieve plate) IR

4) IS o1 SCoFF AR @ TF Fodf
AT R 2= (i s, 4.2 : o
9% 40 ARCFSET (Companion Cell) e e 7eeT |

5) SHACIT AL SRBE FEFO RN AN (I FCACE |

4.3 eMiFel (Terminal Questions)

£

1. % Tex o e ¢
) TS 2e GRS [ CEPICHCA SoAmIe
i) GIFRE «A% Atk T& | &
iiiy e T 2T fSfamt 3@ / fSSigar I& 7&a (@i
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iv) IS TR A (@ SRR (P ACE O A6 A5 | T2 (&I |

4.4 Teawen (Key to the Answers)

1. A% Rewfs ze
) R
i) &
iii) fSigFrT &
iv) 5 |



g% 5 0 I WETed AW MRS AR
FEA-T7 ANesdd - Afew aF Tifew qifes
(Identification of anatomical structures from
permanent slides with reasons — Different Types of
Vascular Bundles)

oya
5.0 Sl
51 &k

5.2 fafew waraa et qifetsT= (Vascular bundle) FiGFac
53  emEent
54 Sedue

5.0 ST

Aifere AfCeT 7a1 Foferar 32y SoAmia | F5fe1 ze1 Sferm vy we | 2 Fzre
Tt FIred oErser s S el [ifen 9w S qifes T wiece
A |

5.1 aFEa

GFNEG A SFfon Sienmz =il o7 A Sfeneicg A7zel Feiieg (] I
GIZCAN @ I T 2 ToAmIe | iferel aifet aifde 23 cenmifs S eree!
(A | EARTIERNCE @Rt [efts g «kifw M G Seime @3 @@
0 SRR Tl 910w F(F | €2 IR TS Ske+ Sieifers celimifam @
ST I G ([0 FEE 519 I | T e FHARFSHAT S | @ 2o (ol
I € (el RIS aifde =3
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5.2 fafew yaraa Wifeist qifetea (Vascular bundle) &3

a)

b)

o (Radial) (f59-5.1) ¢
IR (I ¢

1) GIRCET™ € RIS el 72T 52T $0hz
OFh SRS GFTF ST [l |

2) Gt GHE aFfed |

3) O AW (4l AR |

& FARE (Open collateral) (53-5.2) 2
G (A ¢

1) SiECET @ RN Fellerz AR G} @2 (@R SR IS
A |

2) FEw dfzEd e s «ffam Wie ek wizcem foetaa e widlie
eEl 9l (Fewd e [ |

3) SR € FRGR O] T FERN TofEe O qF & &1 27|

4) RATeE FIred gFmEm AAfEEEe |

fo@-5.
5 AN (Closed collateral) (f5@-5.3) ¢
AGRRe (AT ¢
1) SIECE™ @ I etz AMFAE MRS A0z e TEET -

2) TN s e wdie g e @R sz foetas widie el
e /s |
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3) AN SAES |

4) GGG FCST AFRW AARTEAFO |
d) Iwf@=E (Bicollateral) (f5@-5.4) ¢

AN (I ¢

o

1) R ACCET (TR SRceT [y |

2) SRCeTCR AfRCaR ¢ foetag Wi 2 @ I € 2 % e Soifge |
3) (PR SWREEAGE AE AN ¢ IfRTHET ¢t [

4) (@ M TFHIERN @ SFFIR @ ll A |

5@-5.4 Ao 59-5.5 wizee™ o 59-5.6 FIEW @S

¢) Tere™ (Ffws (Hadrocentric or Amphicribral) (f6@-5.5) ¢
ANGFe (A ¢

1) el ARG (FHECET SBCET W@RIFICT TS |
2) (FHZ GIZCET FACP (I FoT TN (@B FCF (@A |
3) qUEHCE (I e (7Ll A A

f) CFTEN s (Leptocentric or Amphivasal) (b@-5.6) ¢
ST (D ¢
1) ¥Rl MG (FREE R Rl |
2) (FTE I AN GiRcer™ Pefl TSI (F8 FCH (A |
3) ITHCAE (Pl g (Rl AR 0|
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5.3 @ikett (Terminal Questions)

) SRR e e (PIAR (Rl AR

i) & FHRR ST AT & I 2 (el 2
iii) FRARR ©IgER AT Y& Al Tw @V AN
v) JMRCHFIET 8 IBLHIIE ©FIL F2

V) WeRE SiFeE AR Snead Jie

5.4 Teaue (Key to the Answers)

) 52c

i) 520b
ii) %

v) 52d
V) 52e



aFF 6 O N WBCTA ARITY MY F 3Ty
TMeFqe - Afew 9qtsa 4995 (Identification of

anatomical structures from permanent slides —
Different types of Stomata)

NI

6.0 STy

6.1 BRI

6.2 Ffen a7 olaaEa Fesad
6.3  epiien

6.4 TeguE

6.0 ST

Tetna Sl @R S AqE ST 2[@dcEd CoAfEfe Sfetwa suriE smie-
AV Gof W | 3 SR Ao ool fen a90a Aqaqe@a o1oe (@) oitF Saeere
209 |

6.1 aJEN

A @ARY AR Toifete A, EEY “Io Toifdee AfF Qe (AT wietml
(A R S qCET TN ARG A A W | W AGAFAL [ S THCS
N Al 120 TR @R SIoE {ea Qe AR AT IENfeeT Ser (R A0
@ 2 ARGIGAE (@ A AR (PR | 93 TP G2 ARPICNR @Iea
519t (Afbrad fefere? saama cfafet w4 =31

6.2 fafew @a “9a@a e3¢ (Identification of different
types of Stomata)

o «@ta AGaCE 2 R (JE SFe ACFT A0 (@0 2RI A (@4FS
foq orFw 0a fosfeie ARl s |



NSOU O CC-BT-05 O 27

a) WEEFAA A SHCATCAARDE AqqH
(fog-6.1) ¢

1) I g o SEHIFe THICPIT
TGN |

2) GFA (IIIF (TSN G2 SFF F79f7
PRV (P AT (@3 FCH SN2 |

b) FECFEAT A TSRCIARDSE JadH
(b@-6.2) ¢
1) “[@EF qmE uio SbmiFhe TR [y |

2) o 712WS (FIT A subsidiary cell & G =R | @7 K7 G0
RS (T S Yo S s (2D |

59-6.2 SHITENEEIIEGE 59-6.3 TEMIRGS

¢) FifRewRraAtET A TR dwwg (5a-6.3) ¢
1) fatwa s vt Sbmghe wRcem v |

2) AGEFH WG o MERE (FF AR | NERE (T qo7 AR 2B
(Common wall) FRICHCIT FC3 FACHIC SR(ZS |

d) “TEmEDE A wREtEm 9w (Pa-6.4) ¢
1) fetwm gface 1o Sbm@Ighs TRICHR K= |

2) IIGAEH N OF IARE TSNS ANTACTSIE [ 7o H2Td (I
e |
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e) aifiwtam sigag (5a-6.5) ¢

1) TR TEel Fhed, TR 9o qoepie ¢ saama kg 7
54 (long axis) HC3 FTNTHAETSIF Afer® |

6.3 @iTett (Terminal Questions)

*[agle ool e ¢

) AGEET 2UCE NE @ (e ACE O A
i)y TR g oo (@R 2@

i)y RE (T A FE (Gl A A AGF |
iv) ©ICHe SIPphon FRICPIT AN A YR AT |
V) TEPiEDeE AgdE REE (I TR SR L |

6.4 TeawuEn (Key to the Answers)
i) TR
i)y RGIERR @R
i)y SHICACIIEGSE
iv)  ellfseafr=e
V) NCRIC




aFs 7 QA A WBCCA ARTY M AF I
AMGEFad - @ oA (Identification of anatomical
structures from permanent slides — Lenticel)

VI

7.0 ST

7.1 &FEAl

72 (FAMOOTE-9F eEoR
7.3 eiEen

7.4  TeduEl

7.0 TTay

93 G ST FCH 2R St FIwalita TfFe Feliis fkw @oEER
S19e AN SAfdfbe 20ae |

7.1 A&

@G G} el Sfetd (Megiad e AT Al FF HIHACIR
AFTOR T (FCET, (FCANG € (FCENCH W G 997 9« (P AT FH |
7 e AT TAR BIol AUCe1 (ib ffozael Axied 2 e o 2w sifie
| G T T @ISO | Sfn ofad =ele (EfSrIEd S AR S -2
(|

7.2 (EForTE-ad oF0=n (Transverse Section of Lenticel)

) AM2eTS FCH WEIghe aiwd FACR | A2 WROzE OH GFE! |

iy fecwa Se Jo (@IET A TG @I T e | @ @Rl wwsE
RT® @R o | TG T AP 4w [ |
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iil)y FNRACTOIR (FICIT NE CFCANS Fo7 SAYS | (FCANS AFFH! @R AfeGd

CIGH e |

V) (TR A @RS Feen! @2l | gef] IewE [Ras Alew

o

(PRSI (v«

o
\

@icarEE [ @ 99

V) AFRM

S SIRC¥ (AT SR AN (FCeTs B YOI il aifde

G2 (FRASIIR2I |

Mok TARCE (AMCER oy T

2greRn e & 9| (foa-7.1)

o~

110 CeTOCACSTS

=

B@-7.1 G EIOETRT-97 =Pl (2FZ0m) |

7.3 @#igett (Terminal Questions)

o
o

0% Al wa

1.

o / wot
o / got
EACl
o / g

) CAFGEER AT FETE Sviw-2mie 23

i) CEFBeTER R 2 Al (Meglas et

iv) CFCANS 261 G0 QI OEF FoNTI
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V) (FCAG @ (FCeT™ JAGE (TS ST 8 05 | o=
> ST I |

7.4 Teawe (Key to the Answers)

1. % Twals ==
) fo
i) e
iiiy 5
v) 5%
v) vl




ass 8 O Tfegma (Mergfaa Warwd (T FiRw cof<a a4)
[Study of Secondary growth (Permanent slide
preparation)]

aIge
8.0 Ty
8.1 e

82 I T (ofva simfe

8.3 I HiErea AR [T (Bignonia sp) Frsa (et e
8.4 @Fgifent FTSA (Stem of Boerhaavia) (e I

8.5  epiient

8.6 TewuEl

8.0 Ty

JEIG G2 BIEea Sfemv it FifEy e (Nd FifEcr s T
CoMeia 906 | €2 SR IAFC Bignonia 'S Boerhaavia FITTA (Mo 20w I
(RITS AE | TECe AR [Tl Sfersea 2 Fize «idrweica tofd 34 @re
AT |

8.1 aJEN

AT ¢ (Mereies Fea [Hfite FRTIRor Thed Sfewm (@ W TedGl aa]
Bieal Sfema Fted (Melfa ARre 23| @3 T Sfen org e | Ma]fa o
R FEReRRge v2 ©It2 20w At | STe:RHler Jia 23 WieTeld ¢ ToiR-Hitieees
IR ANFTOIT T | GF FCE (3Nl ST @ (el I 5ifoe 27 — FUe9 9
oo wixece SrAelRS (Meigfm (rdl AR | IfRePofer Moy =1 o6 wifRIcE
Ao e |
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8.2 I A tefam mafe

TOA (JCH AR TG 2ZCHN Il G € AT S FR9J2Te 336 | (T
S qCFR A TG AT @R et (Oblique 71¥) TG @0z fea Fsferie

AGiore I WRE (off I | oafelbre 2l 1EF TR 4 W G0 AF b
%R @eREd T — e, Sl dtee b (R @remes s — @26
& | ©f2 Gt fa-ag+ “mfs (Double Staining method) I = | #I&feba sdFafer @3

o
o

i)

T[T A TS el (A 9T e AT 30% BARZE SR
F e S <% 5 WD Wuifeene qige, Sioiw @G @b 2 @l Histl ee
TG I, Tl SRS $CF A |

5 A6 @ 50% SRR Feeld Baste i 5 NG BINCH
FAFFACN G G0 WIETCe JIRT el L] gfeT |

R I T@ee BeEiEe Fw «3x 25-30 [fGE A
FIT 50% SpeicRcel 3 [is fwfees qige |

o

70% SHETCHERCE 5 KIHG g |

90% SHleTRee 5 WG A |

I TSRS #A26 ATT 90% (et wace NG A4 |

‘?j?‘@]?f 90% SHIFACHIZCE et fotas @ 100% O{fIeTCFIRGST iﬁ]*ﬂ\‘“ﬂ@l\‘) el
3-5 ffEos ooy | wfsfae =135 div «3 e A5 wiiifae 2edl Thw |

G AP (Pre SeRe (clove oil)-a b [iHE ¥ |

GF7F Xylol’a 1-2 €T A | TG 75l FHCT AR @7erel A 98
AR g3 ol 76 Qe7e 7RIS 209 #II | @61 I T B F2wd
Gy BASRS T AGFHL S |

AR G FBC 19T @FIG] FIIC-AET (Canada Balsam) 121 2ST7ET
(Euperol) T 90~ w2 M @swei sl e Aice (@ iea
I A ACE G TSI FBT A TS FORF 257 21 Bioll 2/t |

24 FBIF ACS! 26 (G AT IR 20O AH Tl 9% 230 G |
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AFGTel 8

mafe (@ foFeitd (Oblique) FI6T 1 23|
G TN (T (RS 98 OCa TSI 2T |
TN TS A (T 09 Ol |

SIEACHIZE T A GG 2 77 Sl @6 9% SAG 2 7 (6rF AT
T | ECHIEETT (AT B (ATF (@R TG I 267 G2 THhed qa0gd
SRR T fCUPNEIER 2R w78 2 A |

MEFBe-ug 77 Sfofae s AFCeT ©f @ A9 (ONF3 I N AT
IOIF AT 2Aes 9ol (AT T |

T @R FECC (@ GAF-ARE (air bubble) Il IV =1 <A |

8.3 I FIrea Wty RetwiFa FTSa (Mot I (Stem of

Bignonia)

Bignonia FITSH AFHA o=l ¢

AM2TF —  GFTA AN (T e tofa #iffd Sl (wavy in outline) |

AT — FEFEA ANCITFIEA (T T o7 FICTT T@eT ST s (below the

ridge) FEFFI (FIAFPI2A (I FCACE |

5fer —  MBCHICIFERT | wifermt ifTs o I |
AN — FHA T G KA, P I S# Ty (ridged) @R @2 SiReiefer

RICEIR

&S | N I 519 @l (N FIIF A e sizcew
S S A |

o IFRW AL FFCIA ARFORR @ SweFoler ek [elifens |
o Siferl AIfTeT TR € Y& |

AR T RIS PO | FIRRICR SPT ARG Gely FIAS TR IR
CMel CFICCR SAfRMel (5ol SHBTeT B2l S (@A | IO 2awe TAI60e HIHATIR
SrEelT® FHR T o (N4 Jha wifeTre &




NSOU O CC-BT-05 O 35

e ﬁ'ﬁ#} o

=

T P R
A H_;,-:-;T""“i‘ ;.f:;' I

GRCeTH

5@ ¢ 8.1 Bignonia FITTA 20oH, (Mo

8.4 @Fzifea (Stem of Boerhaavia) FTSA (Mol I

1w

o
o

EIERCRH

69

o
o

& e s

274 CalleTa, egemm Feh IRTS, IReTew @ Fofere [ow |

e

G (PR 7fF, AR M o Fehae sz |

(FIEFIATE ST, 2NETFIeTYe T Ifzesresi (General

Cortex) @R (A BT (Starch Sheath)-« o | Atgie fZzresiy
I Ky |

OGP (PRGT 7 o6& (Pericycle) SR | SWEeTd 0y ©IFIS
G TR (@5 9k foorg Mg 126 g2 e ez |
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A9 ¢

BT MFE; TNARTE, & ¢ qOF 2iFfox | foeraa 13 Afd
qifets MeRfa qfesielice A, wifEs o 7R =@ e
IR SRS FIN <@ 93 2@ @eae (Connective tissue) @
CMel Qifwer 93 2cCR |

AR SR T W | AT F I, AT ¢ TOF 2PFhow |
qifeerafe] foals oNaee Aree ot | G2l Y& eigfen, Toqik 9t
Gl fRAeIal FIOST 2ZoA |

TG foer 7t 928 SR e wite uk fewras Aifesafers
¢l i Sitns N2 ST | qf2eg AN 9070 ¢ Aesdend 418

Ygfen Ty Tl Baeial 267 Age e SFreiaS (et Jia o=
3| (b 8.2)

5@ ¢ 8.2 @RI (Boerhaavia sp) (Mel Jfa ¢ (F) @ifvg @ (¥) @I R0 Afee o |

T o190 olow (@ g MY T2 I "B @RI A | BT FEe cofd
AT T fa-qge siafs 92T A 2| 6T 261 AT I @ #ARs O, @3
e HTE NS | Boerhaavia S Bignonia TSR (Mo @2z7l fafere B wize oro)
T AR FACE (R A ©ICS (@ Moz 906 o el ephos |
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8.5 @i<ait (Terminal Questions)

a) fR-3ge smiex Ty ITe AGFAT AN F (2

b) SHIETCFIRCS (A© 4T Y (P ?

c) SICHIT 2 (i 2Midf Jazre 232

d) 7 bk [RE el 2rgemem w1 s 23 (@2

e) SheN R-AGEa 77 (I I QIR TCH G (A 2

f) Bignonia JICTT AZRM (Pl LG CMeRfa ¢l A2

g Boerhaavia FTTA (Mefacs FeiF Ie7 I F12 e M Tex fa |

8.6 Teawen (Key to the Answers)

a) 8.2 oRH

b) 8.2-9F AeFel B
c) 8.2

d) 82

e) 8.2 YUREIH

f)y 8.3 mya

g 8.4 M|



@& 9 O (Ehm e ¢ Hrarr=iat e ohd I
HiZT A9 ¢ AHann [Study of Secondary growth —
(Permanent slide preparation of Dracaena stem and
Tinospora root)]

aIge
9.0 Ty
9.1 eiE

9.2  Dracaena FTSA (N9 (e @ AqEFacl
9.3  Tinospora JCFA (et I ¢ FrEFae

9.4  emiget
9.5 Teael
9.0 Ty

Dracaena ITE CFG[al g€ (Mo GIT 2T | el CMefa <o Freis
T € Tinospora & WA IR | 92 QIS AR ET@fer F4F T =79l
AN |

9.1 &Ia

AT € THIR-WAFCAR AT AFAO AN TR rer=id] G e
Sferm@ IS (MelFfm (Al T Dracaena 261 GFreoidl Sfen 7€ @2lta (Mereie
e 97 2 ACA (Mol (7l TR | GRS AREWEH AH 76 HIHA 50 =7 | Tinospora
A PR A A Moz =06 |

9.2 (@ (Dracaena) 3

FANT ¢ 2lEren Fol, B-dge f@fe @[l R I I Fize o w41, 2R} OEA @
fafen oie fofzrowae |
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A ¢ AR AT oI, ABewd, T, ANCIIPIRI ™S, (STel FIE, Siveet
@ S AMTe @8 weietE| gl o |

3f2eTF — 9T (FITWF AT AEHIA (@9 A i, Aferww s FoHee
NCE | N s e 2o o |

TF T — AMZEBOH Wb IS YO LIPS (P T I 56 gy |
O I FH-HIAN 8 (T TRE |

IO — (FENOIGE Ao TR0 ez o | b3 gme et a
FCHH |

(Mt SierF F — IR 10> ARCZ (N OGS 4114 (Secondary Cambium)
B |

@eE T4l e (el SiFd ATA — (MYl Oies WA A M @GS el
sifoe 23 @ ol Wy (Mol o Afersls (e s @l T |

fowe gl

g’ I = TS
fom afzews === 3= ’\Wﬁf

o9

e A ]
I—

[ee Tl RIREE

(ST et et

ofsl w1l
2AfF Fat

ANLAfSF el
i (M)

5@ ¢ 9.1 IfoF® (Ml Ja-GHR (Dracaena) FT|
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o uifiweT e andfis SIFA fTeT — @EE Fa (Connective tissue)
Tics wfuset (Ground tissue) It eliefie ©ige Afeaera g
ARCR |

SIFAR AT WIS, ANARE, 5 ¢ GOF (Endarch) | SIFAR AT
ABE F I SRFa i |

FNGEFAS ¢ NI, TR, % ¢ GOF SFAR G == | ok At @FAreroiar
IS eF |

TG ¢ GFAGAQ FICC FIHAN A 9 T Mol 27 a1 7@ @it (oot
i@ ¥l (Secondary Cambium) 38 RETF GG F%, (@EF ST, (N SFEAF AfSe
Terl TR | widffe @ T SErelE (3Net i q0oce |

9.3 fraTeeiat (Tinospora) &1

FAq™ ¢ BEAICSRT (Tinospora) YEF 20w, -G “mfe a1 6 I(F F2©
tofa 1, 2R o ¢ [fon wixet fofzrowad |

AR BTN (Tinospora) SETE SR T ¢

o TF 3 FAFT, YO, TPIRAB SO (F1F Mz Tof | (rebE gege |
(PRI TF (2|

o I[TTA ¢ IRIFTA *lEdIEN (¥ W@ o |
o ©5fm 3 Fofer Fufeiie woneferm aer e ¢
() =fewF (Pericycle) ¢ Fofera items qi3tag @ @S|

(i) M AT ¢ =dAhF AR AT MY TR (AT 56 IR S0 |
A TRt @31, A qifee s g g G Tz €
&I 417 (Radially elongated) sifita=<eiesl e Cofd (Mol sy |
(M GRCET GOIF Pplos | (M BN € AR ABCH M TR
FHTIN 77 | TN I3 A2FT s q0aez (N @I 8 e
e |
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&S 8 TF4J 8

(a) (T SRES A e et K| i ek q@E — ARUE
Bl (AT M5 |

%

22fSF P

M I

(5Tel STizte™

Mol e

AN SR

5@ 2 9.2 Tinospora LA CMeFa

(b) IR AR Toifge | Fifas Fer footaa MtF «Fiwd oI (e TR

€ (oMol eEEi @ AR Wi W ©ita (Mo I @ (Mol e
TeoT FCACZ| (N TR GO F |

(c) 9w TolfFe|
TS DT e T SEelEE (hd T fadieriat e |

9.4 @&t (Terminal Questions)

a) Dracaena-3 (MR&GS SO @1 2 (e 2
b) Tinosporaa CNOFaCF SRS TET 2 (Fe1 2
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9.5 Teawen (Key to the Answers)

a) 9.2 TN OF I AT T (T GFAGAQA IS (@ (Mol SrareiiRas @
G4t e ©f 4l IR (T2 CMeRfad e e

b) S[CET A3 (Mo 2T A (T I GR SR Tinospora I (Mot
ST 52w | 9.3 SN (W |




a3 10 O Sfema Aeacg« Team agfora [aad—
Hydrilla ¥, Nymphaea 7@ (576 ©f6n), Nerium 1@
(oret ©few), Vanda &1 (A1 Sfgn)-aa sooicge fofes
2t | [Ecological Anatomy : Study of anatomical
features of Hydrilla stem, Nymphaea petiole

(Hydrophytes), Nerium leatf (Xeromorph) and Vanda
root (Epiphytes)]

VI

10.0 ST

10.1 e/

10.2  STArGAR ToFRe

10.3 Tfew oera cwsad

104 (2 (40w € Fize agesqd

10.5 =eSrwe q0g A

10.6 oTE Sfew Hydrilla-3 TS TGS AldE o120l
10.6.1 &we TIoA AAGHIA AdHe I
10.6.2 THIA IS FMEFIa [ A
10.6.3 99

10.7 el Sfew Nerium-3 7o S@otTa Aba Iswad
10.7.1 @we TI6A AIGHIA ALEe IRy
10.7.2  TIGA Mo e o ae
10.7.3 S99

10.8 A BfEw Vanda-97 7AW TR TGS ADG IefIFaet
10.8.1 @we TIbA AIGHIA AL=e IRy
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10.8.2 TIBR Y@ FAGHA [T B
10.8.3 &

10.9  epier

10.10 Te=tiet

10.0 TTar

3 g3aoce qfdfe foas T Sferra srgsioa «19 Fa Seifa—
@ (TRFACIT *IF MIHFRTA el [Foitg @fbtE 3o Fa0e o7 ©F T |

® (T &, I Al 2loF =¥ ©f Biere FACo I |

® IIEHd Wl RIGoldn (R O Y7 F=(GE A Mo AR |

® SEA ANMGFl [Reiw @y e Face SihEa R @foa aRETe
(Ecological) SR2=-93 73F 1< fre A= |

10.1 @<

e Gt (@ Sfer-Rees 551 Sfgn =iz (Plant Anatomy) *[14E %P
SN | @2 14w Sfema Sreradd aow SNCAbe 2W @R AHiRers Swefan Sfgn
S (AN 36T, FIC @R #el) (=7 (section) FCI (UBCA Al transverse section ST
o707 Al longitudinal section) ©IF S®a18 (anatomy) SIHCIHCeR T [oAw wwiio
e (identify) 91 23| G361 ST R 261 (@ eiPfoss e g g Sfgn asls
RO AR T € I 27| €3 R0 SR (environment) AFF S SlEwa
M (@ g SfStaiemare sifiaé (adaptive modification) 7% T I @R G O
BN IS (anatomy) 2 #IF | @2 SEPRHCS SET @I [ROIT ARCICH Tl Sfgn
(IS TreTe ©fen A1 Hydroplyte, S5 ©fen al Xerophyte @<k #ir=s Sfww al Epiphyte)
o wa o f[feT s (9, Fe A SoF) AT TFRIT SrFafo (Ecological
Anatomy) SECFTRICAT MOCH AK I (0L |

10.2 T T2F9 (Requirements)

1. Toe Sfema e, I o=@l wirel
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2. (FC (ge) (blade)

3. 9fel (brush)

4. <Al (needle)

5. <3 &l (watch glass)

6. =2 (slide)

7. S F6 (cover slip)

8. fe®Id St I (piece of clean cloth)
9. e (water)

10. cTfs=e W‘ﬁ"ﬁﬁq TF (compound microscope)

10.3 Tfew =ora (wFac (Section cutting of plant organs)

A fgn TITE ([, TS Il 2fel) =TT 75 (7 ICA (2LZCHRT) Fio)
pacaefe €AMb AR e fefar | 9YaT o1 A F1© 2o @ AW 2red
w&idl (index finger), Sl (middle finger) '€ J@EAR (thumb) AR ITTSICF 4=,
TS 6T Al FICST Io] TEl Gl € JAIGHR ol €2/F A | AR (GO TRITe
40 I @5 STeFeICT (transversely) (F0 GBI ANSel (=W (section) G |
GOIE () PRI ('Y F0l 20T (@efeT Goizld €5 A0 AT € A M St )

TR e |

AR (=27 SO I SO (AT TR (midvein) 9CeT 70 | 2SR et wefies!
(AF FEPL WS Mo Gl (A 0.5 x 2 @I SieifRf#) (@06 We | GQiea wiie]
Mead fooraa Sl (A0 GFp SROIPT O] (AR 0.5 x 2-2.5 G SHff2)
FH (6 O TR [ (@ M bea W1 @217 sfielm Gt e o3l 2w
ARSI PR e @3k &1 At Fices 0% @ I @ @em, i avsaes el
QRIS e A AR GFAN-2 ATl G TFRICS (FC 4H AT (transversely)
GBI AT (=7 G | Sle] Al oM FIoT S*-372 STl 2geoen G eervfel @b
2N (A0 ©Ne] Al SIS Fio =1l qm e e |
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10.4 (v W4oa ¢ Hize 2dweFad (Selection of Sections and
preparation of Slides)

@6 20T A (RAfT (sections) (AT FACHC ANGE, SHI < I Zorol ({2
(thickness) (2SS A F-oa T ¢ Wales «al Hva HEre Ta W w41
A | @36 (AT NBFICRICAT TAT (=refer 21w T @R FAEC 2G| 8 ATSCET
IO @ALCE A M 29T T GI Tga FECC AT € T Mo AST I G0
SR Bl e | 2ftaiee 20a (@nbs TS A8 (Bismark Brown) @il fge I
(led AT

10.5 S93rel 70y AL@ ™S (Microscopic Observation)

(oI SIe<IRel ACFF ALRCAT MR AT ST W6 FA1 (W SRHD (&1 SA1eq
Sf@eTr® (low power objective) (MC¥ foe | @F @ibtEF 212 2N wfeaTtwd (high
power objective) W& X S @3 #IfFf& (AT (Fww M Afeers erwawfer 75
T | 6 € PSS 2FFRW A (@AG (section) ARSI CAlTFIF (circular)
POVEIFIE (square) REA FeNwAS S (AT wE I (™ AT AATHA IO
A | 58 aZal Sireid 2061 Famaest esg (AtF (Upper epidermis) ©F I
Sieea e (lower epidermis) &% FC | 21 FA17 o f[fen Faeqafer o[
(TSI MECFRCA (TUTO AP ©f G5! FICS DAz e |

10.6 T Sfew Hydrilla-3 FTS3 S@A5TAa ADG Io(qiFa9
(Description of Internal anatomy of hydrophytic plant Nerium
sp with diagram)

Hydrilla 0T 2700 S0 SR 07 AR A5 S0 2 (A0 foerza
e e seefis aw dwte @2l A (be-10.1 @) |

A. 9% (Epidermis) 2 @b "RGE 2 (T | (FIED GFF (single) G FOGfeT
Ao AR (thin walled) @ e aifde | @raafe @Tarrssd ¥ g Az
ST SifEs |

B. AfZswd (Cortex) 3 €3 el JRHIFIF G2 AT 2D I € obd (FRIGTZ
I8 “M@=iz (Parenchyma) @4t sif9® | sitaeiza (@EefTe @G@REEE A
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2w IR ﬁ‘lﬂm (air cavity) =T% << IR |

C. @:3F 8 2fa6&F (Endodermis and Pericycle) $ IFTIIE Joif0e o83
TR (R 70 e | “ifvre arwaifE g ot Faws A Ffs @@ @
AT

5@ 10.1 Hydrilla TS 23050

D. 7ifer AifEs (Vascular Bundle) ¢ «ft 332 3261 95ed, @@ (concentric)
@ A7 (Closed type) | Si2CeT™ F41l9 wifgg 392 I @R @6 Fofem 05 wareits 39
A AT A | TR ([ I IR T A | FIA a1 3770l S 7/fge
2N |

E. Sgt (Pith) 2 S((79 |
10.6.1 &we TAIHH Farear ALRe TP
® Ti3CeT «oIF (Endarch) oFfed |
— AR T ST 2N |
® Fifersl A (Vascular bundle) FI& (conjoint) '@ % (closed) |
® 5l (Pith) SI#ifEw |

— SR TG GFAGoial FCSH 2Z0H |
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10.6.2 TAIHH TS Frewia [eaa aEs
® 32w (epidermis) “eeT 2B (thin walled) @ @F g TofF |
99 (stomata) @ LI (cuticle) IFFs |
/fgF 1 (mechanical tissue) S7ZS |
IfREWE (cortex) ST AFLUATHY (air cavity) TS |
Fifersl AIf@eT (vascular bundle) =& 2o |
Sizcer Fofer 5 Sapikest 43 Ay sifsice T8 |
® TIETNT GERIN I F5ifde |

oA (M AR (@ Gre T GFIGA F0TH IR TS biaefe] were Siygm
(hydrophyte) (3% Iz S|

10.6.3 TS

T I (@ T S Aiferl ifet A1 waes Il 9fe =W A @R GiREeE
AAfRIel Y92 0 AP | GRITle e AT o1l 938 ARV Aqqsh Al (P61 Seifge
AT | G AFATED TFGE (ST AT AR I, ISR A3 A (AP AP Tl
TR e wete Sfew (Hydrilla) SIS |

10.7 @@ Sfew Nerium-a3 #irod S@f5taa Aba qefzac
(Description of the internal anatomy of the leaf of Xerophytic
plant Nerium sp. with diagram)

Nerium TSR ABHA (A SIF T0FF AR 21T FACT GHFF (AT Ao
e fefeiie seiwaef s awce @21 A6 (6@-10.2 @39) |

A. T%gF (Upper Epidermis) ¢ 3234 (3-4 T&) R At TF Tpife
(compactly arranged) SITOFT (T W 4l 59 | (rSfeT 3w (colourless) @R A
JBFE WEE RSl [Fehae 7% |

B. (NGAfFe ¥ (Mesophyll Tissue) ¢ @2 a1 #MfTTC (Palisade) @ “I&!
(Spongy) “NCA=IZ @l oifFe | “NfeeTe @mefs WeFE (columnar), TR
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(compactly arranged) @3 @5 (FICARPG (Chloroplast) I& 2 @3} TR @ o Toy
M2 ROw <ACF | 92 12 2% SN (@Reler ! B AP (air space) IS,
(FICAAPT, FUFIT € 2R TR G (I FEFD T ACH | (NPT oAl
SR ST ISR STSMICECGA (FAPIEBR (crystals) 7ReHre 27|

C. ferst AifSe (Vascular Bundle) ¢ wiferm qifGa1afet g (conjoint), SR
(collateral) @3 I7 2FTed (closed) @R T ANFETE © ™G] 2FEwwE (FESHE
TGS TN AT [w AF | AfGwef vwd shimeiEa @R i e aifes
<4 (bundle sheath) i1 @& | 297ifE® (extended) JifGsT wi=dr (13 | &fsfb 2iferaa
AT SIS GRE (xylem) € (&FCHF SIS R (phloem) AT |

et

—  THes

T 2hicaasie

(FETT &P
oy
iy £ s sa
. E ol .- 9{@2{
gt o O
ﬁ*ﬁﬁg- IR F7I
Sicheuao i
igkhs’!ﬁ ANFATE ANCAIZ
SR =
L Feee

9 10.2 Nerium (F3) “reid AZwaR0

D. f759F (Lower epidermis) ¢ IZ3 (A4S 3 BI&) @R 2fo B9 g7
SIS @R fea ifde | TR T wEh on [ebege | fews o M Siw
20T 2[@TFT F9 (stomatal pit) FNF TVSE (O I | AGIHEN (stomata) G2 FCol
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SREE 0, qoe @bt TNftEe (sunken) S@FF I T GIUFT TSF SICEE
SifiMa (e (AF GFRT (unicellular) N (trichomes) B2F 20X IGTRIT FCoA
AR AN

10.7.1 &€ TR IEaiar AlLRe ¢

THT @ fwes I |
To G WA (FIRIPIOE I& (eifeet Sl Soifge |

Fiferal AfEeT IR € T | SR AR wfeyrd e s (@@ifoya
A |

«Fifes e AfGs 6T @R qfeaafy qfes =@ (bundle sheath)
Bl 2IfS | oA TG Ao LgCoen |
BT TGP T T |

CICAITRFeT a1l Il @ #AifeTeTe shtamsizs ¥ 7 W [refrs |
oAk TG WY (dorsiventral) 2ISIF 27 |

10.7.2 TAIGA #ifor Farewiat e ¢33

T ¢ N Toy v 12wl |

A AR [FEHFe (cuticle) ToifEe |

g (TRICE Iq7F C7IFe @R @ AaRIT FCo1 (stomatal pit) SRER I
e 73 fowfese (Sunken stomata) 2R |

AGIRT o TERLY IR (@ (trichome) ACF |

Tox Q3 e AR 2Haeeizsl @ N[ ™i& w1 Soifge |
ifere et Fa1fs |

SATH AT WH ST (T (IR SHACED) TATES |

TSR (] AR (T 2AWe A0 BIeroidl 2o G Gre &5 Sletd (Xerophyte)
e Sifkfes e I |
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10.7.3 =<

GieEl Sfen (@A TR, (T 7 &t o A GeToR Sfema aIb] 72eTe
Sl TH SCEE S2bY IF A1 | WOIRFSI(A2 APTABCAA (transrpiration) TCel AT
T fofe 91 20® 7AE CTe) #le qIfT Szl SetieH (xerophytic adaptation)
o A1 AR | (T 2T 9, [FOHacea S, fufeers siaam, Aaqaiy FCo @i
(trichome) T#ifEfs et 2 TeT FIHCIT FI0T I9T© 2T | IRIT! HolfFe GizeT™ @
(FITTe S5 Sferaece TN I | F0e2 @3 99 bifdfes @y aem oy
HE(EE P T AR (F 24we TG Wiewee @3 Gzt Sfewa (Nerium) Rawspa
AT |

10.8 RS Sfew Vanda (IR ATAT A TSHIA ABG
IsfqiFae (Description of internal anatomy of aerial root of

Epiphytic plant Vanda sp with diagram)

AR (Vanda) SR AF00RA (A SRR ICET AR A9 I SARE (A
foota e fNfeiie seefmrs aw dwte @2l TR (Pa-10.3 ¢39) |

A. AR 9 (Limiting layer) ¢ @f6 @%a I& 19172 (closely compact)
o AT (@FF M o[ | @7 2T M wAreet [FOHFe-97 Sk AT |

B. (TS (Velamen) 2 I3 W IS (3-4 ) G o106 4079 @ (FF M
Tl | (P (FIRSH TF (92 | (TG AFOHATHF W] GG, Al AFOATF AL )]
(protection) ZWE FCT IR AYNGE (ATF AIPIE T A7) 212e (A |

C. wf4sgF (Exodermis) 3 ¢« ¥ 7 =itk REE w@alE @@ W tof|
(R e A @b geige (R | A 2Aeeq] 2blage (@F— e (S
(passage cell) CF|

D. 3fZg%a (Cortex) 2 @it IZTIIE ANE=FLA (FF 71 517w | g Acawizs
@ICT FEIRNET TARRS (FFaFizs) o7 391 AT | 93 BEF W™ R IO/
(air chamber) QA |

E. o85gF (Endodermis) 3 @it @7 @1 AR, o agelbhyge e so
A @ M oo | celibeiEEer [fefivten @Refd srea abkge =
GR G 2 (P (passage cell) FCeT|
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F. #If45& (Pericycle) 3 95! 43w, 27 AbRe (@17 M (o wr@sgcwa foerzg
W | AR (I AT (LB oirea T |

el o ]
l"" ] ‘ T Ny
i’%;;ﬁ:é!]ﬁg‘*
‘l"l'-'."-g-t"

@ 10.3 Vanda (STH1) JCeT 27Z002A

G. ¥ifetst qif@s (Vascular Bundle) 3 R4 8 (2tF 10 51 Sizce™ € Fiw
Tz SRS (radially) Hfeere A0F | (ATCHRET 2IAb@2l, Sidie @oiF (exarch) |

FIECTR @97 SbmFhe O 2-3 W7 RB @@=l (Sclerenchyma) &R ACH
@R @b 76 (pericyle) #1% g ACF | G (@& Fe1l (Conjunctive Tissue) J&Tl

Bl



NSOU O CC-BT-05 O 53

H. St (Pith) ¢ @t Rge ¢ Joife ¥R @RET TFge AEwe @™

5if5e |

10.8.1 &we TAIDF Frear ALRe CAHe)

e e Orwe 8 2ol wiwete [Row |

o o

et Aifst SFTeR (radially) 7% € 9% (closed) |

—

SIBCeT ARCHUF A GH;E eFod |

oA T oot AEC=T |

Tise™ e M 6-9F FEF |
&g (pith) T@ € Fsifdw |

AR TG GGl LT 2UZOoRT |

10.8.2 TEIDA a1 AiGIA! O AT

Folfes (ST W TAfge |

A (FIT-AZ OEgF (exodermis) ToAfES |

W (cortex) (FRUPTIES (GFEFHSA (I o7 F41 AW |
Jf2eWCa IR (air chamber) T |

AR UME T G GFAG2[d] Y IR GCo 2= Sfgw™ (Epiphyte) @hifE
pifkfas (AE IEw |

10.8.3 I9

AR TGl S MRS @21 SEH T A6 SERmie! 9(t2s (ACF Sl S
A LA (IR 22 I | TR AT Segwa @b Feeme el 261 ANGF (AP
G 212¢ FCH AR AICEFALCHCIR T Q77 SoAW 1 | G2 IS Gl &
Tfema @ R <00 IRE T ACF R €3 0o TS e E (TAG IR
(A AP Sl A9 (moisture) 228 FACO IHY 2| GRS (T IHWE g
(IR (I SoAE 0 S (@ AR e HANCEANTIACA S¥[ee] I | A
Y& JfZeAesl (extrastelar region) € e (P (passage cell)-712 T TGRS
(exodermis) ER AN (epiphytic) oFMe WO T | G2HA (AT o7 A A2
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SR S AR (@ dve o ez @3 FAresidl 2R St (Vanda) IR<
I+ |

10.9 #/9gT-93 15+ (Structure of Petiole)

A 2[@qS (Petiole of Nymphaea), (5@ 72 10.4)

[ G SeTer S | SR ACHH MR 97 2SI AGICI G0 AZCoRN A
e, Nfeiide weeafer ol A ¢

258 (Epidermis) — @3wg @iasg [#2 | @2 @ @welm wibice aifzem
S ofoe f[Fehea ¢ T I @I AF |

5@ 10.4 2052 I (Nymphaea) FGICI TG (SRFF) |

945%% (Hypodermis) — @3 SI#00o (FIARIPS AAES (FIIT FEIF0 B9 (72ll
TR

ghe F (Ground tissue)— €2 IR WG] ANoe] @bl [i#E Aicmizs
(I IR R B, G WY W& AR W2 GRG0 fo0ra G 40 SIFFIFed
5% (spines) Al GIRIFPIFAIRT (trichosclerids) (T AR | 71518 S FeNs GUE IIHH
el ZOICA! Mz |

Tferat TS (Vascular Bundle) — 33fe] 332 vHe oo @ «FAGa! FICSH
JIfGeT-97 Col ToTe [FEFE, V2 4@ AfGeT (el IR, — <6 (Single) @ (&Ie! (double) |
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1A GBS SRS T AR B 0 | AL FIFIAN @ I (72 IR (e
4 IR |

oAk gve WIS Rdie~ial ages viffas a3 I |

10.9 e

1.

IS GFH A2 FIC A T (BT A ?

2. @3 2O ATHRN FreId 6L 2

3. O (S0 AR G Hydrilla F10S F [Reaw Sifetaies o7 341 w2

4. Hydrilla-¥ Si2ceTs 750 27 @ (&2

5. Nerium-&3 2107 w9l slagqg ol Qe @foq &y 2

6. (A 17 @b (@ T sieql I @R @7 [y Fi2

7. RAEHdl ¢ GIAGREl 0T SHIR F 2

8. Vanda-= IR 3ceT 2R Sfgorm F F AR o T 2

9. e[S AagId (AEler orge |

10.10 TessiEl

1. 10.3 SRCF A SRR AT |

2. 10.3 SRCE (T SCRA (7L |

3. JITH AZEHE (cortex) TR IR AT |

4, GRACR A PG G (A T G2 9RCE gl (rigidity) Wi 0| SiCe
G A0 Hydrilla-3 @1 (IR 432 7209 905, GRSl G AfEs FwiiRe
(mechanical tissue) TG 27 I, TCeT @2 S Sizce Faifde 23 1)

5. Nerium *loF fFgcE fTfeee (Sunken) #i@dd (71 | @3 2T 99

TS TR FCoRF N SR FA 3R FCA SR QI (A I
JRRTIB (K FCH |
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6.

8.

AR T IRE o1 TAFES 3-4 AR TR Acol (@7 Mo ol T2z
THGH(S (SN 0T | (SN Vanda- AR L NG AR | (SHIHT
@ 25 @ @t TP AR (AF TR ARl azd FE 2R Sfers
Q) 2RBRSTS AIRRY FCH G JAGCS T 2l I |

faderofal et SizceTs AT TR HPTR 6-97 I 27 @R gl 7o
oY | AFGE GG e GiRceT ST A AW 693 @ 27
3R G (@ I ¢ oifde 2|

10.8.3 SI5] (Y |
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Block 11
Economic Botany






«%% 11 O Tress AT ¢ 5 (Beverage : Tea)

VI

1.0 Sty

11.1 et

11.2 Bt 2o AreFad
11.3  emigen

11.4 Teaser

11.0 Stoe

s Sfgma S of RSl SEc@eoy | @3 O bl Ao o2l 5 Sfgma
ANMGEHFe TAE SCS 2AE |

Ba-11.1 I aiitg IGcAT G0 oA
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11.1 &

bl SRS il a0l S eI S 2idiq F T, 5l o2 ¢ AT Swees
Tfgn | @F AT SR Brifelet @ Fifeee AF A0 o Srees |

11.2 ol “irold AeF49 (Identification)

ol (Camellia sinensis (L.) Kunte) Family - Theaceae

Camellia sinensis 21 @& HafEe A6 (Shrub) Tl Tfen | @ 2l JeToF (Tap
root system) SrSJ® Yo R FEG (RCH AFos 2 NHITAT A5 w2 A<l 23| %@
4-15 cm 319l GR 2-5 cm B! 2 | (I b TR TS A6 Morefez TRz F41
= | S Ol 2T 4% Fifee (Caffeine) @<k ST (Theobromine) AF T Sress
ARILHCA TG | 2-3 cm A KRB AW 50 =71 Sesiifre 221 727 7-8 & w1 (Gl
JR) GR (PRSI T @bz 9K 1 BIce =1 A | o5 Tefet @3k o3
RS |

FGFA (AR ¢ Bl SHMA il 7116, GFIE; Ferr==jf Tofer @ w1 J7{Free |
SIS A1 € TSl FRAZ FACS ZA|

11.3 2M<el (Terminal Questions)
1. B 9llces Cawifes a2
2. Bl M= (I family $& ?
3. Bl A A SrEET (e ?
4. Bl SiCR S AR Fie

11.4 Teawien (Key to the Answers)

1. 11.2
2. 112
3. 11.2
4. 11.2



@S 12 O SR (oe-SeAmaFal efew - Rosa sp.
Vetiveria sp. |Essential oil - yielding plants Rosa,
Vetiveria (Photographs of specimens)]

T

12.0 Sty

12.1 &&=t

12.2  Rosa sp fo@ @ 3t
12.3  Vetiveria sp 5@ @ 3¢t
12.4  efiet

12.5 Seqse

12.0 Stam

Tfign Il I STTRHFR (01 IeT0o (@RI AT, e, I, e @R 67 (ATF AT
SIS (ToPTE AR N0 TR ToeT IS, @3 G/ F iegwet 7o Sfen Tt

Glato A | Petal (W&1)
Petaloid (Wet<nel)

Anther (5[4
Pistal (srot=I9)
Sepal (F95*)

Cal
Gt ) ooy

Bract (371%)
Side Bud (=i
AFe)

Side Growth

(o183 i)
Leaf (jlg

Leaflet (s1@<)

Stem () Prickle (Ff51)

5@-12.1 (a) Rosa sp : 2/ *l 5@-12.1(b) Rosa sp : ez g
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12.1 el

(aN&TI7l 0o IeTe 20AfRF (0 (Etheric oil) #iedl a=1| @2 TRlS (otad SAMI,
TG O TR TR A | @2 Taidl (wa g RO (I @3 g afgeas a=
fore 23| e «afer Tesim I GFITE 2108 FH| I &) SR peireldl Sigra
B9 (AT 617 &) | Vetiveria zizanoides TG J&1 (A A€ A Vetiver oil |

12.2 N9t co=1 (Rose oil)

Rose o1l 2ST T 7T (ATH, ECF AN (AlTC2F Sed Il rose essence
0 | TR (steam distillation) 2&foTe ©f 7elg F41 23| Solvent extraction @O
352/ 2 Rose absolutes Il FoI& IR I7Z© 2 |

12.3 cefbeia (Y1) coe1 (Vetiver-oil)

Vetiveria zizanoides (CF (X Tall (o1 21\ A ©IF o1 GMIT 27 sesquiterpanes
(T B-vetispirene, khusimol, vetiselinalol 2e7ift| «F JART BT (2T FoFH,
CAFIFCET TG 29l RN | O @7 61 92 4A-407 i A & ffbra S

Ba-12.2 Vetiveria
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AreleeT AR ToRTe FRRS! T | 46 TSHIT G SFG-SHACIT RERe J7ze
B

12.4 @%i9&at (Terminal Questions)

1. Rose oil-93 2 ToAwia FI?

2. Vetiver oil-gg 24 ST F1 2

12.5 Teawie (Key to the Answers)

1. 122
2. 123




g% 13 O SRS toet SeAmaaial Sfegr — Sieme Teid

@ <=9 Santalum and Eucalyptus Essential oil -
yielding Plants : Habit Sketch of Santalum and
Eucalyptus (Photograph)

T

13.0 Sy
13.1 &I[
13.2  Santalum album

13.3 Eucalyptus sp

13.4  epi=et
13.5 Teawiet

13.0 Sy

Tfign Il I ST (06 IeT00 (@RI i1, Fol, IS, e @R 67 (ATF AT
SIS (ToPTE AR N0 TR oe IS, @3 G/ F Regwet 7o Sfen TitE
GECS A | .

f59-13.1 Indian Sandalwood Plant
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13.1 el

SIS 5 (Santalum album) (27 SAO (Santalum Album Oil) A EISO (East
Indian Sandalwood Oil) FSF 57« (9T SIS AR | G (O&T QAN (Rl FACAR
ToAmIe, gleT, (B, Gfersl Tonfra SoI FICS A9 | Eucalyptus 21O (oe1 aifg
(AT BEHIEABH (01 Al | FFCT G 77 FF (AF Y& &) 98 (S
R ABFIE (ATF2 SR |

5@-13.2 Eucalyptus

13.2 ®W%« (Sandalwood)

Santalum album 4-9 SOE 79 @R ATl (AF SF I OGN 7RG 2O A |
BV G310 e (aREy 2ot «fb ey Sfetia S (e ARG S| Sigad S |
«f6 Santalaceae (9MTaF TFEE | FITTF 26 BT (heartwood) SIH (ATF SHFS R
5l (OF NS A | 5V (SEF o1 SHAMIS 251 Santanol | SIS 5UNPICIA TRl
CSTA 90% 41 ©ie (A Santanal “le3 |

13.3 TSHE0M (Eucalyptus sp)

A ARSCS Eucalyptus-a3 700 =eifs #0eql 1 Myrtaceae (9lCad Wy @2
e “iform (oeaf® (At TTHIEG (a1 #iedl M| Steam distillation “&fece
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2 (o IR T T | AM TS G2 FACATE GF IR N0 | T RO 2Aae
TS 2 |

13.4 @%i9at (Terminal Questions)

1. vwaa IRRFE Toifarel e

2. DV COeT (PN (AT Vf'(ﬂé\') 237
3. BVl (OCATA R Somie e
4. Eucalyptus €3 JI2F 2

13.5 Teauie (Key to the Answers)

1. 132
2. 132
3. 132

4. 133



9% 14 O 799 : TE Sfgn, Fated A T, w1
wiat 9@ 2mitefa T (Rubber : Photograph of the
plants, Model of tapping, Samples of rubber products)

NI

14.0 Sty

14.1  ewEa

14.2 =34 Sfewea it foq

14.3 939 &tz T foa

144 FAFGT “WITLF TEI AER
14.5 epien

14.6 TeswE

14.0 STae

TS 9919 2d9S =T Hevea brasiliensis NNF SfGn (ATF | ST F4IF 51T =%
T5jof ST 9N% Ficus elastica| 92 93FCF €3 Sgnafe] F9{(F SIFCe A0 |

14.1 @

Afeif&<s FRIT Hevea brasiliensis 51 Euphorbiaceae (2@ S¥9e Ofen | @2 g
v SR Al milky latex (XCF FRIRRI0S 2/ TeolMe 2 | e = Ficus elastica
251 Moraceae (7ltas fgn Gz @he ichs Tesiina (O qifefereics ©f ve
THIICAR 73 |

14.2 7317 fEwa € 7919 etzd T @ (Photograph of
Rubber plants and Rubber tapping)

FQIF SMTRd ITCE ST Al AF GR OF S_/B (FIEEF A SAffeg )
SR Al wEEIRSeIE et (b SR 6 | 9z BT 300 @it (e
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A I GAAfoRR T T AR TR AT FA | 3 SFRE AWM A TAWE T @G3R
Mg #iitg MReEre 27|

@-14.1 Rubber Plant 5@-14.2 Model of Tapping Rubber

14.3 FAFET “witdd T A&

RGO AMICLR Tl ¢ (AT TR (A 8 FCF T SR 2R oas 752
ERIRISICE RN

5@-14.3 Rubber Products
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14.5 @9t (Terminal Questions)

1. Afdfers T @I g (@A Serlifre 27 @R @I @ cllaee Sfgn?
2. OISR FAIEE, (I 1% ¢ (alfg 14 |

3. FF GifoRR FICE e 2

4. AR U AFFoF T Tferra (e i 2
5. TR TPR-GT G FSTE (@I [T 2mfore (6A1 27 @3- (el 2

14.6 Teawie (Key to the Answers)

1. 14.1
2. 14.1
3. 142
4. 142

5. 142



@&F 15 O 83y TeAwawar Sfegw T - Digitalis,
Papaver and Cannabis (Drug yielding plants.
Specimens of Digitalis, Papaver and Cannabis)

ez

15.0 Sty

15.1 et

15.2 Digitalis - g € 3sqt
15.3  Papaver - oa @ 3¢
15.4 Cannabis - foq € 3¢t
155 epaett

15.6 ‘TeaEn

15.0 Sty

S @afied FeId foamsEaE (A anfds | @3 9 ool foas Sfen
T FACE AP LRl 7S FHCI |

9-15.1 Digitalis sp. 59-15.2 Papaver sp.
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15.1 amiE

Digitalis purpurea (TS 21T T Digotoxin Il TGS 2[5 GF0 WKHT | @7 (ATF
T =W T @I I BT | Papaver somniferum =& SRR 6% | @F (A AT
20fb SHFTHFREC AN AR A N SARE 21 ABIBCO SCELN] | Tfre JLA FACAR
Gy Gz 2| Cannabis sativa T& hemp 3l Sl 9% | SAZPTAOSI IR BT
FAF G SN2 ol | Cannabinol WINF SHIFRFFCRC ACAG! fF<A Psychoactive
drug & jRZ® 27|

15.2 Digitalis - 5@ ¢ 3¢ (fo@ 15.1)

Digitalis purpurea JHRTSIA Foxglove I #if&fbw | @b Plantaginaceae (olltad
oz Tl Ted SNEF @ Seiey Aifedicere (o Seofre 23| fead@iat 2 Sfent (At
digoxin 3l digitalin TTF STAFEATES AN A | 6T AT, FoT € e (AF @2 A
SHEAFECNC (G @R Congestive Heart Failure- @ e =1ICal | @=IGl Zieiife, =,
@RI oyt @tsle Iz 2|

59-15.3 Cannabis sativa
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15.3 Papaver - foa e 35t (@ 15.2)

Papaver Somniferum 21 Opium poppy I Papaveraceae (It W@@I @b @35
Tl (xreids oie 2eere foafs Sraesy ee wite 3 Sfgme | 22w, vt a4
SIEFISCAC thebaine @R oripavine IANE hydrocodone @ oxycodone TSI 87y
TG IS 0ol | faOI B et (A0 NS AR SIRF A G2 T (AT ANGA T
(AT Tesiifne 2711 @3fy 2o «fba a9 = S Sesimee | goime #ifst siited S
e DI I T I P (W B R e B BN

15.4 Cannabis - foa @ 3 (oa 15.3)

Cannabis sativa 1 Hemp 251 @3 4G ©fen | Cannabaceae (51ad @3 Sfen
GFCE (@ Iffere o et «ak 83fd A I9me 21 (oawe v fiea «ft qwe
JRZTS | 3 AP TAMIT 261 HFIRKT (connabinol) Al ARCFEHHTES @I9HHC Fer
Sl

15.5 @9t (Terminal Questions)

1. Digitalis Sfetva A2 FIF 13 |

2. Papaver SfEWa 6T SREREIRCSR 1 2

3. Cannabis Sfema qifdfers wwmg e

15.6 Teawie (Key to the Answers)

1. 152

2. 153
3. 154



ot 111
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Plant Morphology






qFF 16 O TN € TSTIHTIT A € SP( AL
YA« (Study of Adhesion and Cohesion of Stamen
and Carpel)

VI

16.0 STy

16.1 e

16.2 TG TAFA

16.3 7R ¢ Srertad [Rfem oFia okl ¢ SPrmKtaitsd Fiewad
16.4 et

16.5 Sedse

16.0 TTaly

G G0 A I AR 2T 8 TSR [few A SEeikEEE 19w @
EREreler fofere ool 3 @Te A ©f N7 900 AEE | T @A S
Tfgw AMNSHACNT P oAl a6t Gfoe Aeae |

16.1 &S

PR SOIATRR SeHfe] 261 I 8 TSI | G2 I 8 TS (P
SEOREE 10 CAb@ THCE (T oMt @36 (el Wite (o (@ (@I
e aficEe fefere @2 FMiesacd S T @0 AT ©f S Sl
VR |

16.2 2TAENT $2F2 (Requirements)

a) IRE SO T

b) T eiT o7 @ FSTFHITR SRS 19tea Toy o Sfera g
R |
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) HET ¢ (JT
d) fTee
16.3 2<ta4 ¢ SOTaTAd [Rfen 2o TEIeae @ SEmLranes

AMeFa9 (Identification of different types of Cohesion
and Adhesion of Stamen and Carpel)

GG IT7)ef FCeTH TOR BIF '€ F{<Gralallen 2e1 7KW Al SACGIPRIN, (Androecium) |
B Aol Sl A 4T 7aT AL | 20T Y0 O G2 Qafet 2o o 4l
et (Filament) @3R 921 At SPI=E (Anther) |

AN (SR (@ RS @ Y@ SRER AT A (oA SR Ot
fafon ST MG SIS FETF S TR ML S SR Ao
AR | SCeaaafer 99 et W0 s @ A0S ©IF o0l 27 AL
(Cohesion) | S S (eT FCeTH S BACH AL IS e Ol &1 23 SRTPILCANE
(Adhesion) |

G4 AT 3 RS el SEERFINE 190 (4TS (OIta oIt T FA09 T3
ol 261 G (F© MR Fe1a IO 8 wel(S el e (Felre 207 | 97 F0e 5T
SARRACH PRI 20 GO | T S ACFD WIS
FIFO(F IARY ©IA [T I AT
ANGEFACNT FIE FICO 20A| 2o CTHYJ
SR T TEEHRE (A TG, TSNS G NS
T e farw aifye) T g eI @
SRR e 3 (0O A |

TEi—1 (fo@ 16.1)
T f2orica @ el T (Hibiscus rosa-

sinensis) TG O <TI0 F& FACO & 20O
AN |

TreFae IRE ¢
I OPRey SfreeRel ol Aore g PAUI6] D EFOR R ()
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AT IS 20 G 7KCFHF @0z A G ST (Staminal Column) CSfF
A0z g 7R4efeT (anther) & SRR AR |

TR ANE AT GFLHR ql (AT (Monadelphous) 2 Ryt | afb
SLCFHCER PRI G5 SIRse |

TEi—2 (@ 16.2)

T 2T @G Siefifersl (Clitoria ternatea) FCER SKFIRS ANG FAC© el
209 AT

AMteTael CIMZ) ¢
1. S{SCE T 7|

2. Wb TR &y A SRR O e
B AT IS B G0 YR (O AR G
R ST 7J2F (AF GFFeId oy @3
@B o e |

ek eme TIAIbre (9+1) fawr A wEITTsTHH

(Diadelphous) 7t fwpsia | @it sjceicas @i
PN Swigae |

TEi—3 (@ 16.3) (Sretferol)

i 231 ®IeT (Bombax malabaricum) TR
PCHTF (NS (@O I |

TEFae (AT 8
1. IDRAYS 2 s |
PJ N6 2 BTG IO (U B NG | W e S
VS SIS 2 @bz R IR | ARaie
I& TR |
Ao ene TAIGTe qeerr A AfTeritesre™
(Polyadelphous) #jgta=i@ kw1 Gt 7<Cm=itae @pio

B@-16.3 : IRE®E 7K
RN | (fergem)
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ATEG (J&)

5@-16.4 : IS AT A
FPrrecatRI s
CREAM

5@-16.6 : 7712 =12l “J
(FEorER) (S SfFw)

TEi—4 (ba 16.4)

T AT TR (Helianthus annus) St st
(Tagetes patula) T& (MGl 20 2N AR 7FIH0 A
P00 2] |

AEFas (AT ¢
1. <6l jgce= Rwpsie |

2. FEelel witns oieidlaE a9k
AT & 2 G0 TEAFre Ao B FER
g sosl y& IEE |

oY gve FAIGCS J& 2N A PrreEha

(Syngenesious) I Rmyslia | @fb FjaIta" @ AT
ST |
T—5 (ba 16.5)

Tl 2 72 FNC! (Cucurbita maxima) T S
209 AT O 7EIF HANSFACET &rej |

AMEFae (AT ¢

1. SRl Sima oS ¢ SRl AR
AT TF W@ I @35 910w B FACZ |

Aol ewe FAIbre BEemg™ (Synandrous)
AR e | @b #{<Citag 9o el |
T—6 (Ba 16.6)

T 2R FEal (Polyanthes tuberosa) T&1 (ST
20O AT IR OIF RTIACHT SR F 9107 TG FACo
T 20O A |

ANGEFAe AW 2
1. S aefer 72Is[(ba A5t TS |
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2. SRS OitMg A A RIS AR 21769 A J& TR |
SR GG MANGCS AA%Ges i @f*iwiget (Epiphyllous) 7j<cia s | @ft

SR I LR ST |

TEi—7 (b@ 16.7)

T 2N g9l (Datura fastuosa) Tl
el Te AT O 7RI SRS Ao
GO G |

TrEFac AW 8
1. sl werers |
2. PR S e AR W
A & ARCE |

oG] 240G FAIBCS sl A @forebE
(Epipetalous) #j<CI9 S5 | @b 7RI Ghlb
SRS |

—8 (59 16.8)

Tl 20T AW (Vanda roxburghii) T
(ST TS AITT 8 OF FFAF SBOEIF 9107
& PO el 209 AT |

TNGHAS (A 8
1. 7aafe revtas AN IS |
2. FCEEafer AoV @ AT ALY
G |
SO YNG TAALCS 2T NETGA
(Gynandrous) 3l ARTNCTHREAN (Gynostemium)

oS oA | b AT G0 SPTPIRENE (3
&l A G TSRS GTFT SRR |

5@-16.7 : weTral <= Al
GlTAGIETRT #{<C= (49d)

5a-16.8 : SRCACHHERAN 7=
(A=)



80 O NSOU O CC-BT-05

FRIE (TAM)

oa-16.11 : TSR &
(TrTERT)

T—9 (Ba 16.9)

T 2T 9 SFw (Calotropis procera) Fs1
MeT TS AT R FREIACFT SEREE 0 A
IO Tl 209 AN |

TrEFac A 8
1. SRl TeotEs ALY TS |

2. SRR AN ASICE T AL A
g Tone I |
SO MG TAIBCS LI MG T AR
FGE NEAEHEN (Gynostegium) 2Fs S9if7s |
G P N [ B IRCE S P b N I B 2 I G )
TSRS G SAANY) |

TEI—10 (5@ 16.10)

I A @l (Hibiscus rosa-sinensis) T (A€
0O G € OIF B WA SR 515+ FellG 0@
T 20O A

AMrEHae (AP 3

. sfSs@ Al srerp=afer TSR (e ¢
OV ) BRI A0 A J& | TF
TEYOH & |

oA UME TS TEAqfeT T ¢ TEne
[l RS RPN [ |

TE—11 (g 16.11)

T A ©RIZ (Dianthus) FeT (S 209 210
€ O Bl BT SRS 91de FANE FACO 6Tl 20O
A
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TGS (I 8
1. oTS5q Al TSRS (FEmlg SR (feFR) =ldl v e, 5w Tene
¢ TEIS I |
oA 4MG THIGCS TC7@eferd MSm Al ¥l (GrEees) s |
TEI—12 (ba 16.12) ? o

T 2T MR (Solanum nigrum) Fe1 AEl
0@ Al € OF Bl BT SBoIEIe 515 G FAC©
Jell 209 A | ©

ANEF (AW ¢

1. TSoqufer MR, TonT ¢ TS 7!
ATHCIR AN & OTR ATE TA6To
TSAGRT TS, TSVE € TOC 7
AL R |

Ba-16.12 : TETS @ TEmE
8 SR AFS (FIFAMR)
TEi—13 (b@ 16.13)

T AN TSIl (Catharanthus roseus) ¥l =
3 ',:' )
e TS I € O §l B SBORE/ e 5107 TS 3L Toqe
IACO el 209 A |

AMEFae (AT ¢

1. TSAgale TSTT ¢ TENT BRI ATHATRE
A J& g TRl I |

TSR A€ TS TS QSfeTs TETS 6 SHITH
T LN i |

5a-16.13 : SYe @ TEng
AFS (AL
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(IF)

B@-16.15 : TS € A
Y& (SR )

TA—14 (o@ 16.14)

T 2" Sew (Calotropis gigantea) el
MeT BC@ A € Wi B BT Sl aioe
HIS FACO &1 20O A |

AEFae (AW ¢

1. TSl (FTIE TGS @l AT
AL IS |

Mok gne IS STEsqaferd ToYS Al
SRR TSI | (2Pre SrErey 1.5.9 SiehRt
el TSoItas Y FLCFICET ST TGS
@7 AN T FCH FAANSTAC GG 774l FACO
2) |

TEI—15 (b9 16.15)

T @A SRS wAfot (paver orientale)
T MET 200 AT € OF Tl BAET THPIREIF
519 Aol FACO & ZCO A |

ANGEFAC AT ¢
1. oTEMS SeHfEe @< TS qafe ST ¢
MO @l AT IS |

AR gre WAIGre AEAqufer MTEYT ¢
SO &y AL s |

16.4 @%i9at (Terminal Questions)

1. (RIS 2T TP € SPTPIRCRINS(ET (e (& (oNtas (e Sraey

FPe—

(i) Prcef, (i) PrenEy, (i) SRR
2. CIACEETF P ~ANeq A G5+ G0 Slgrr i 614 |
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3. ORISR A (AT AN A2
4. A F(E (@ @R SR AN oA A2
5. QICoBIeTRT S<Cia 1 G (AR #ANeAT A2

16.5 Teawie (Key to the Answers)
1. (i) SOPTCoCERT (i) RPCRRUGA (i) SIRFCeh

2. Hibiscus rosa-sinensis

3. Clitoria ternatea

4. BreCEcaRRE

5. [ T VCETR A RIS O WIS e QiACHBIeT |
©wizgel ¢ Datura fastuosa



aF% 17 Q F=ifTwmm ¢ ewRifRaieT daawren S |

(Study of types of Inflorescence and Placentation)

Voo

17.0 Sty

171 o/

17.2 ety Sogad

17.3  *IRe eFEren ¢ Aqresad
17.4 SNARTIER eFECR € ANGFad
17.5 emfi<et

17.6 Teaset

17.0 Stam

e Senimiy 2t el @R ¢ SRS e T e |
@ (@I AfWE IEEE fefere 3 saiesaceR Fieh T Q@0e 2t O Sio«ma
Gl MR |

17.1 @F<E

e Al (ofeixe (Peduncle) A I (Rachis)- a9 T 77 Al FPCeT e
AeFISCE AR @l 27, GF AR (S0 H7CF SoNwa Q=] =g |

17.2 AT 2929 (Requirements)

YTAGR Sofpaeisfer 2o —
) T SRl TG
iy ffen e sErfRaier sEecEles Aote o fibe Sfema faffe i
i)y T € Fo
iv) T |
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17.3 fafen aa1 ifmitE (@@= smrewad (Identification

of types of Inflorescence)

ATOF 2T ARG (B2 ANGHI FICO B0 2 AAC &Ane Tl
wigfie 2 IRAPIbCE SleTeita T T 201 | G797 b Ao dFE AR
@ ARyl el e O WG @At AR feieg ©f (el W Rt
ANE FACO 2T |

TGOS G2 S{PlE HTes] Al [RApPICS oAl @yie ©itsl sl =0 [ |

A. @PTIS (Racemose) : IGIMCTT TAT 2R ©ICT 5[5 Tl 27 @R A
(I 727 TeofE Tl 21T FCeT (I SOSIE ATCS 75 | o SR ©Iq
CPITG |

B. RGIG (Cymose) : IGIMCST A 727l ST 2311 (el (Iioa Iia oo |
Fpe] e (basipetal) @0 (FICH |

C. Tl 3 &Be (Compound) : IS =S 27 @3 @fs * 14T el @RI
Al ARCAS SR Aeere 23 |

e Iieel ([IRIER fefers TRl e Fa 77 w7 €2 [yl v
T GR SARGIATT @ifEs ba o e |

wifwee 4t Racemose #™AfRe

TEi—1 (b 17.1)

T 230 A=A (Brassica napus) A AWl @I
(Meliolotus alba) T 2[R (RS 20O Al |
ANGEFAe AW 2

1. Wgdme 7Y ¢ wHpelE I |

2. Folel TS GR 7PPMCTE G NIChe s
(A €I W (SMEAFRSIE) Fo0o AT |

SO e I Sfewe a1 @RS (Racemose) — g-17.1 1 B orifRgm ()
a3fon o@afe @™ (Raceme) 2IfRe1 | (BT (Raceme) 72w |
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TEi—2 (@ 17.2)

T AARIAT ST (Andrographis
paniculata) -4 (€A 209 AT |

AMEFae (AT ¢

1. 7 Ngdme =iifEe ¢ wfifge 3iEae |

2. Ferefel ATET @I MINE €T ST
AGOCS Heero |

Aok eve TG wfe A @hieie i
@l (T @R (F=1%e &P™, Compound

raceme) 3l NfNFE (Panicle) 7Ry |

TEi—3 (@ 17.3)

T SR @A SN0 SNCRS (Achyranthes
aspera) AR (MeA 20O A |
TEFAc CAMIET 2
1. SgSme s, 7Y ¢ sfNeea Jiwend |
2. Folafel S R AT Aleee |

O UG TG ARCE N ST AT fg 173 ooz fofeen (w1916)

or@afe gl Al ™S (spike) R0 |

TEI—4 (ba 17.4)

TA! APARGI TG (Amaranthus viridis) 5102
209 A |
Arewael (AP 3
1. Yeams A, =ifEe ¢ sl e |

2. FoTalel SYES G #IF €A ARSI
feers |

5@-17.4 : (TS =S (F05)
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o 2ne I @RS 1 wfeRre gFfon sreefe (e el I TS /TS
(Compound spike) 7IR1 |

TE—5 (b@ 17.5)

T AR BT 7 (Colocasia antiquorum) “PARIR (WS 20S A |
AANEFAe (AMB 3

1.

TGTMG S, e € AT G9g
fEed Jeid |

AGIMCST A M JB2 FIFeIeD,
G AT 7R FoTwhE @R @3 VI
JER LT R ToAfFS | 5{cTeT- SRS
AT NG A S| SR Al SICAGS
(Appendix) =IC3 #Afb@ |

el 2RI B3 9t oW (spathe)
INE @F [ReT Tgelg @ vl |

SO gve TG (@RS A1 i e
TrEofe gt A =R (spadix) 7R |
TEI—6 (5@ 17.6)

T SAfRET f2eta WEeEE (Cocos
nucifera) — @3 AR (WA 2O AL |

AMNGFAS (AT ¢

I.
2.
3.

Tgame =ifTe ¢ wfmge e |
ool IR ¢ GHfer |

e ARG 3N Al o AR G
R Ngdelg 9= oI |

TOUT gve TG (@RS A1 Sl e
s@ife (@I srmglt at IS ~oifen
(Compound spadix) 7/« |

B@-17.5 & =iifCs s@wifayeT (5)

a-17.6 : (Ao ~hifCH (F=0Fe)
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T—7 (o9 17.7)

T 2R €T At eitNE (Triticum
aestivum) 209 AL |

TrEFae AW ¢
1. vgdve wf|ie ot Iwae 93 O3
AT B 7 TolfFe |

2. e PAREETE M 9o FERE A e
2% (Empty glumes) S#fgw| «fsfG s
@30 T2 g (Flowering glume) 2 (711
(Lemma) @ @30 anwfbes, (sifera
(Palea) FCF SRIZS |

ATk gne AT SAGA A SARKCEAD
(spikelet) IR |

TEI—8 (@ 17.8)

T ARG FECl (Caesalpinia
pulcherrima) S1_1 IS (Cassia sophera)-J
209 A |

TG (AP
1. vgdwe Tifend ¢ sz Ja eid |

2. FEIfel T, TSP, NGIMCSA 0o
MCa P 9 S0 Wi Frera Qeraii
T 2GR Feufer @38 wrel [ars |

3. FoTafer ogon SISl |
oA 2ve I (P ggfen wreefe @i
(Corymb) ?P?iﬁ?ﬂml

TEI—9 (@ 17.9)

T AR s (Hydrocotyle
asiatica)-< 209 G|

5@-17.9 : SCFet s{EeifReT (A=)
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FNGFAe (AR 8
1. Sgame wkFbe, Ja S |

2. Forefel IgET Gk gV TN HLRTE 29 e SR 2o 1l
SNCRE! (Umbrella)- 3 SNgfo [f#f2 |

3. Feleferd wRhe SferHws |
oAk I @PIe agfen w@sfe za af |tge (Umbel) 7=
TN—10 (@ 17.10)

T AR sTewe! (Mimosa pudica)
Sl AR (Acacia arabica)-7 2CS AT |

TG (AP

1. game APbe, e wfms |

2. Forel wgws, e SR e

gl o2t gror wigfe [ |
3. FeIfer oRhe WG | f59-17.10 : SIICE6 =iyt
(Tesiet)
TeGq gwe FAI @RICAE dgfon SrEefe

FIf2IT55 (Capitate) 77T |
T—11 (g 17.11)

T speifaersT f2orea SN A (Helianthus
annuus) 9 @ (Tridax procumbens)-3

AR (Me Z0S A |
TGFAS (A 8
1. GIMS HIvHl oeiiaE al [Tt
(Receptacle)-« e, I el |
2. PR FUFS T A ST (T,

Floret) #PAiitas ew fore, gorefer o o, . G Aol
TR G AGYAF! (AT AR (T
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1t SRf%®) Al @IS (Rayfloret) '€ No|fPoil (S[PoIITAR SKTSICa SKZS)
Al TCRZFICET (Disc floret)- @ Ko |

3. ofSl o *=Fle Agdio@ At &1 1T (Scally bract)- 97 FCF T |
4. TSGR GO SOCHUT |

5. opAltaitad T e soselt Igsig (13, bract) 7=l e Ngdwarae
3l IF-99 2TSeTFE (involucre of bracts) TifFe |

ol AT @hieae agfen swsfo Rramgat at Ff2FEms (Capitulum)
IR |

e at Cymose #[=Ifm=

TE—12 (ba 17.12)

T SARAG -l (Hibiscus rosa-sinensis)
-9 (el 209 A |
AeFael (AP 3

1. TGS oMY, TeetE G0 WG T
Ty, Jia s |
2. GG @ 7PPRLE FACANTELE G0 M5
3l SHFEP (Articulation) T9ifEe |
e e T e Al ABEE (cymose)
AFfo7 IWe aFF I AfAGIE! (Solitary)

AR |
TEI—13 (b9 17.13)

T IR 20 2T (Heliotropium
indicum)- &g RN MSAN BCS 7 |

TGS AT ¢
1. Wgdmel See 3 T TeoE

(R 2GR < o R B@-17.13 : g8 TG AET
2. SR Ferla [P0l Athw @ AR =l (2fey)
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Teo TR AIhe O3 el TAMA (1T TRCR G FELA 15 (ACF S
TSR =& =11 Seolire 20 Sl ©td (17 BT | TR GBHCH G0
(A 2R *14] LGR FCET IFA TATF S GFA WS (A TAT 2 |

3. Foile ovphe (oM |
oAk e T «FARE IFFIFR e A CTaTEtEE FhiEe Jigw
(Monochasial scorpiod cyme) =R |

TEi—14 (b9 17.14)

T IR 23 foel @@a (Solanum
Torvum)- 93 AR (e 209 AT |

TAEFae (@AM
1. gaveh weeits 9 el SAMe (<
29 7 I [WE |

2. ISR o [Fgol Aies @5 R =12
Teo TR (Tbe GG el SeAMC (%7
AR @R & FeABF A6 (ACF S
fasim «f =4l Seonfire zra wemst ,
©ITI (419 FOCZ | TR GHOA G0 T o 1010 - oot el
WW&@@?W&@%CW Az (foet @)
TR T0 BOSF S oWl FCACR |

3. FeIsfers ePghe oY |
eAR Gwe TG GFARR YO e
CHTATEFe (s cae ARS (Monochasial
helicoid cyme) =R |

TEI—15 (bw 17.15)

w1 IRy f2Ata (G (Clerodendron
infortunatum) A Gﬁ (Jasminm auriculatum)-
G AR (e 20O AT |
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ANGFAe (I 3

1. Wgfmel Sereits @t T oot (1 29T @9 e e |

2. SR FEIlbw SIes gio SRR = (A 2R [Keidhe) Seew 2w etein
IR SOl G0 T BT IE (X FCACT |

3. FCETE LGOS ORI |

Sreds 2ire T faeihdfa e at wigratme g (Dichasial cyme) 221 |

TEI—16 (ba 17.16)

Tl IR 23 e8I (Calotropis procera)- #PARG (el 2@
AL |

EFae (AR 8
1. Wgamel wereit g P TAMe (<7
28R 7 I [WE |

2. Teof FEha gl Al FMS (AP REE
e *(14 TeoAY 2 ATSHRL OiF Sehelrel
@ FeT TR FCI (¥IT BCACR |

3. TCE AFOA TR | ‘
O e w3 b el e t AAfecshmae Ba-17.16 : I=RT ABY
A2 (Polychasial cyme) IR | (&SRR
™ (Compound) 7> ifq™

TEI—17 (ba 17.17)

T AR 20 OF (Ficus
cunea) (M€ BC® A (GG (BT T '€
G STHSIT (b1 TF HAMSFAC &y
e ZCO A |

ANGEFAe (I 3

1. Awgd Fiol colengfe i
eotaa fics 6 coegfe BE-17.17  wRerAAn AR (g

e G




NSOU O CC-BT-05 O 93

TACE 91ota %S Tt foafs T 771419 (Receptacle) Al s{HIHIF o177
fifere =0x fR FCacE @R @B RO TR (AR IR e o
(Ff2zaca) fm Al e (Ridge) AT =R =Bl @RI A0 |

PRI BRI 9B RS 919a Soifreitet «af few wifGes (Ostiole) fRuysieT
@72 @b *F Bl FfEFS |
RET(BreteTa foota olita g2 ForafeT [ esitaa fes 7 @ oa e T

B o1 @ @ B et A ol (Gall)] R Feref e ar Aizme
Aafore Afees |

soud @ft TEd A RATNTARTCTN (Hypanthodium) 155 [T eiwig
AT |

TEI—18 (b@ 17.18)

T ARG Al (Pedilanthus tithymaloides) <A1 #eTNS! (Poinsettia
pulcherrima)-3 PR 20O Al |

ANGEFAS (AT ¢

1.

4.
5.

qgdicl  fafifs (oA fe

G NG A ESTRIT
(Involucre) T#ifFe T 9MGq FEFL

wYelfE Al (@619 A0S (Nectar
gland) T#fFe|

TETMred el a3t Tas
Rereitrsce AifTee Tz |

ROIABIRET S (T 6 o 1) 1o - sy ~piRegen (@Tereire)
ITIE T F- ¢ oF [
JIYG SCAPGfeT T2l 2272l Kyl |

Afefb 7 «Fib ko Al (FeT (Scaly) WPSTER FCF T |
TSI AL AU |

AR gve I AN (Cyathium) 5 ROT 2P =@ |
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T —19 (fo@ 17.19)

Sl AR 2 wescale (Leonurus
sibiricus) DL ¥ocmd (Leucus aspera)- <43

AR (TSN 20O A |
FNGEFAS (AL 8
1. Reds Aaiae ge Sfgma sirok 5%

(e SYEF YRFR FAfe] TeAT 20
orF 2T vEIcd E IR |

2. owe R Rfew o 2re o SeAmTR | ~
oS 7T T AT W @ FASER 59-17.19 : ©IEPC=P TR
Tegivmte eiefimeta RemE e T (e
TIREERIE 12 (Dichasial cyme) 23{e7 g A7a8IAI0aT ©f G IRswIT
e Al GICAICEPRIET F#R>% AT (Monochasial scorpiod cyme) @Ffore
sffee 2T |

oY YMe WA SIS A S HTEABE (Verticillaster) «5& [T
[ |

TEI—20 (@ 17.20)

T AR @A el oltes (Musa sp.)
(5T (w3l 20e AN |

TGS AT ¢
1. Ngawe A € SWvEel g el |

2. AMIER @A Siaeef el [l
ARCE P#Iwbz B3 (spathy bract) &Il
2T 2T ©Id Wgo @R PAumsf

Y TEfore [ | )
ok e TS e e d ar fere Wl S (BT STE0vRT
~sifea (Mixed spadix) “PAR=0 | 5e-17.20 : fivet =it =it

(=)
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T—21 (@ 17.21)

Tl ARG 7= (Ixora sp.)- 99 20O
AL |

AMEFae (IMZ) ¢

1. Sgdve =9ifTe a3z dfe =1
T Gt el Kl |

2. Felel JOYE G IRl ffen (e
26T FAVNF GTere Aftee Feare foa-17.21 ¢ e @i iRy
G (FIRCTA T Sloe] &AM FCACZ | (F5)

3. Toaform arghe S S |

AR 2me T Flel (Fifed 3t TFe (" (Mixed corymb) i FECS (I
(Cymose corymb) ==y |

TE—22 (fow 17.22)

T AR @A (oARressfeT (Onion cepa)
M 209 AlC |

ANGEFAS (AT ¢

1. ’FHe TgImce JIIE Faale gg At
ST 510+ B FCACR |

2. FolRferd WRh SACHUS |

Jodk ee I fel =q A1 fmre SMtoa  fg-17.22 : fow wicws it
(Mixed umbel) 3 AZAS AT (Cymose (craresfen)

umbel) 7R |

17.4 SSRARTITR 2SEcen € w9 : (Types and
Identification of Placentation)

TR Sy TCTsaeaIdl SNl Al 2NET! JINE GF *3) 4F FA AT AR OF
SRR Al ZICICo* (Placentation) JCeT | SERIREIRT I ST 200 AT (A
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IS, LG, SR, e, NI € o7 | G2 [fen o4FF TRk Je Fa0e
2e] TSR 2Fg0han B e SeQrwe JCEF b AR 0o 20 |

TEi—1 (@ 17.23)

T AT W67 PR (Pisum sativum) IR 2Z0=v (el 209 N0 |

AMrEFad (AT ¢

1. SR egiRm @i T$2q
fafife <o 2w www, a9 o
G og G5 TR0 |
2. o IgTridl SRRl A A CShE
IBIC (Ventral suture) e T |
TR T [CFHEE &G iy At

wRfEEE NTATTHTA (Marginal
Placentation) |

TEi—2 (foa 17.24)

@-17.23 : &SR SRR (3769)

T &AICE (AT (Carica papaya) =191 §1 (Cucurbita maxima) T ORI

2PCRY (RSl 20O AN |

AMrEFad (AT ¢

1. fCI=taa ergeoor Sl
T AT S QTS
TSoig fafife «slomg e
Rvrsie TR Sy S afer
Uae a0z |

2. o3 qgaad ol foRiEs

<o s o

footaa olitg «ifie sPifh @l ! TSR (2rgmeE)

(S5 3o (Venral suture)
AT [s AR |

Ba-17.24 : AT AR
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ISR e TS R [T TR2E T SR b 2FiRGiet AT

(Parietal placentation) |

T—3 (o9 17.25)

T 234108 &1 ( Hibiscus rosa-
sinensis) A FFAMR (Solanum
nigrum) T TCAHRE Lgeoen (el
20O A

AMETae (IMZ) ¢

1. fe==tIs 2 HR (N
IS Toq @l fWife
G B e S LG DIGER
A4felf iy s Tas

T |
2. fCuaaaaidl SNl (R O J9RE [/ Az |

FGAR UG TIDTS AR CAE SR SR 4t SYHIRe A= (Axile

placentation) |

TEI—4 (@ 17.26)

T 2T (rewt zre AT FfewiR e
(Caryophyllaceae) (AT FCRIT W) (3 ©RIIZA
(Dianthus) Tt *11F (Poloycarpon loeflinge) T95iWa
P ORI AZRT |

ANEFAe (Mg 2
1. TCRNEE dErRm GIFIiiSE Jeesg gl
fafife @iomg aw msie | f59-17.26 : Jewe SRR

(4= =1 o)

2. fo=dId o (FRT O I9I99 [Rers A0z |

SRR AME T ARCE G Teu4) SN0 a1 ¥ @Fgiel (Free central)
ATACE T SRR SRR “fif$e @l
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T—5 (ba 17.27)
T AR e (Nymphaea lotus) TR TCRHE eFg00=A (e 20O 2N |
FESac AT 8

1. feRMER eErmm OIS Ie e [hife
AT RsTI |

2. ofefs twiewa Aibicas wwe feews we

< TR SIS IR |

ek gve FAIHCS ACE TR aMNar St
T At AenafEhme 2tATo== (Superficial
placentation) I SFRE SERAIRDICT @Fed “fiafde Ba-17.27 © i SR
i | (11T STSTR 2rToe)

TN—6 (Ba 17.28)

peoil A SHACGCEA (Asteraceae) (NTIF BfEW, (TN ﬂ?l/?@)[ (Helianthus annuus)
T TORMCT 2 0oan /o100 (M3l 209 NG |

TG (AP

1. feRMtER (Jearea)
PR @ WG ATHD
e @ €3 ATHID
P RUCE TR Tl PR )
eI g\
TS SEl 2o BfYw -
JCET 2SI = | (2F5To)

2. foamitae s 99
f5@-17.28 : et SRR (R
ATFD VR TN

SR SRIRTS TR A (AF JITE G0 Mg T Sie 23z |

eI 2we TAAIGCS TR TCHC e SRFIEeg At (@I 2TCo=e (Basal

placentation) |
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17.5 @9t (Terminal Questions)

1.

@EPTCIIS SI2@l AR ARt sEeive T o]l kFoe A HIT6 20
P AFoA F | WA 2?2

TGN IR F1 ol AR (ol a2

e sEifamel @ @ e @iE S sea—

(i) ™=, (i) IR, (i) wites

(i) TS € (i) W GIE FCea el Jioi@ Ry e sAveat
TR 2

CREIRSE:

fsfeiiee cofita & el eRRifaeT ol e

() G, (i) FeTREr, (i) Weresd (iv) AP (v) T
(vi) STRTGITT

17.6 Teawie (Key to the Answers)

1.

@GS 7Pl (FF0a FCoTH 2o o[ Wi 2Ca SICae @38 AFho
3l BIH Z0E ST 2A |

ARG ZPARTICR (FGd FER Fod PTG A 2061 WIHAge € AFho
Al BT B S 20T |

il o1l el At e i |

() CATEN, (i) SOPTCORIRT, (iii) <@feic

(i) sl FREDS, (i) SR

oEl G ReaE g el A Sfen foRmitas Wy o e 607 |

(1) SRR (i) Yew (i) SR (iv) IRAEE (v) ARG (vi) T |
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g 18 O 4o sed wedife Sfeme faftamere

fqre=s (Taxonomic study of the some Angiospermic
plants)

NI

18.0 STy
18.1 e
18.2 ToFad

18.3  Brassica nigra Linn. Koch. (i wi2all) cAi@-ifcaat (Brassicaceae)
GOCEAr (Cruciferae)

18.4 Sida cordifolia Linn. (T FAfCTHIEM) coAlg-pecest (Malvaceae)

18.5 Cassia sophera Linn. (FR GITFAD) (NG-F3A (Fabaceae), SoToNE-
PRAEfATER (Caesalpiniaceae)

18.6  Coccinia grandis Linn. Voigt (FFO! SF{CH) 7FqN FFOIA FAGCRI ETa
[Coccinia cordifolia (Linn.) Cogn.] (a-fFS#ARTEA (Cucurbitaceae)

18.7 epi=et
18.8 Teawie

18.0 Ty

3 G Al I Al

o I fdifve Sfgmm vifdfas &Ry waal Auke viag 1w @ =i
(G2 AG FACO A | GF3 AH U3 G35 oA Sigma fdfeyeeare

o

FIGFAS TS TATE TS GIFeN (AT AR FAE |

0 AN wfewe fofere aaepeT @ @9 TNy 3 Tfgr awifeHrs
LGS ANG FACO A |
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18.1 &Fia

fReale 2l )l =7 ¥io KA TEw | @F6 @ Al «IFeNars (Theoretical) @3]
7% FfeTo A AN (Practical) | TG Il TS WTAICST (012 FloTo &S
R wzres)d, el Thre @ fofe @ og oiffw =71

FAzifce S 2Nors@ea SYLTE 7HE 2Ce Aite Aowe! e Fa I
92 S Tfgn weice e sreh wedife Sfema cefdfRmere [esacd dfeaigphe
THCE [R@ife Scana S0 20 |

18.2 T#%a¢ (Requirements)

1. @A

2. I e (qE S T
3. &AM &P (watch glass)

4. wWET

5. I AM

ofet

femifae

ey

Sl S

18.3 Brassica nigra (Linn.) Koch. (& igal)

A — TS |
aPro — Jee, TG |
TS — &, HE0, Age oy |
q —  SAfsfe |
q — GFF 7[d, JTF, S77NeF (Exstipulate), S, SRryl, Terne

GRS, GFHERE SlerpiaE ik |
AR —  wferne- @R |
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/o [ T — WgA7af<2le (Ebracteate), AV, F7Lef, T (Symmetrical),
q2elfeo (Zygomorphic), TagF, Teferm, SHEeF, M
(hypogynous) |

® (§K2;2 Cs + 4G

5@-18.1 : Brassica nigra (Linn.) Koch. (I3 «1i3al)

(A) ST GFIH (B) T 7002 (C) T (D) 5K
(E) T (F) TSR 2007 (G) 5[ Sba @ o[ Ao

e — I, J&FoH (polysepalous), THIFRS, FHIH-5IF, 21! (non-
persistent), 9%, 126 4, (oo v |
e — I, Jewell (polypetalous) — T ; WK —BRIG, 7eWS @

TeTTad-9 RO |

ATIF — 7 I (polyandrous), FA3! (tetradynamous), 731 B0,



106 O NSOU O CC-BT-05

T —

& —

e Gl

7S (filament) Yo (25, B 1@, 7= (@I (linear) (@PiFC
(basifixed) |

J& sf$21@l (syncarpous), Gors=ial, ‘7‘1\'9/1\% -CAFIPIT 5 TenS (=D,
IR | ISH-9F 2CFHYS 207 FTaw 2T 2877 Fe e dHye
(bilocular), 49 (Superior) |

o, 374, fmidt (dehiscent), FifeTFal, (@@ |
®dK, ,C,,A,..G

242242 442 (2)

@R SCHIIS AT a9 Sfenbre mBIEST (Brassicaceae) Al FRTwal
(Cruciferae) (5tad er@sfe w1 2e7| (b9 18.1) |

18.4 Sida Cordifolia Linn. (%! Fafrwifer)

S —
ogfe —
ey —
3 _

a_

ZeTe |
TRAGIR, G @, TR SIS |
G, TerlE, Fe, 7, Sy |

Hf#f, 72N (pentamerous) |

GFF, P AR, e, TRFhs, T (Serrate), T,
Areel, 7@, TOAME 97 (@R, 2R i Gl
=ifeT (Multicostale divergent reticulate) |

e g |

AGAP@RE, (26, TogfeRa, AgTF, 75, T, I elfeom,
fazmgess, TOlerst, IIHF — 2205, 7S99 (hypogynous) |

I, TG JOIRAT, TOIFS, JOIH - €, TG, JFe1 QeI — 2@ |

A, WEAIH (FIE YT IS, TOIFS, Werlex-¢, Zoh, JFe
AGRAA- AP (Twisted) |

@52 (monadelphous), I& 7KK, T [WNGeT GG w61 (staminal
column) TS FCACE, G (T NG AT, FJCF*F 72; AAIN—
% ACFD (unilocular), IFIE, @G, weR FRRE 7@ |
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Feas — A5 7@l [ Fer7[@l (syncarpous), TENG T, 2AGHCET
coer e facate, SfSTS (offF, ST, ¢, rSmr— e
faf4fe, af iy 1o T T itg, oIfiare, e SR |

5@-18.2 : Sida Cordifolia (Linn.) (((AFT))
(A) STTF G (B) TR FTH00N (C) 7RTIF @ FIFIF
(D) T (E) 709 (F) TSR 2Z0=7 (G) P b @ o AT

T — T uw, [ —wisihreH |
A~
7P — ® gK(S)C<5)A<a>%

@A wifae Caf et aqr Sfenbrs swecest (Malvaceae) (9IItad STHo@
31 7eeT | (g 18.2) |
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18.5 Cassia sophera Linn. (FFM Giceat)

A — BTt (terrestrial) |
g — @7 (harbaceous) |
I — G0 (solid), W&, P3el, e |
q — A& (whorled), si%eIfz |

5@-18.3 : Cassia sophera (Linn.) (T
(A) RGCoE =¥l (B) T (C) Jfo (D) wersiesst
(E) #<%7T (F) Fwa< (G) TSMEa 2rgeo=n (H) T (1) 5ot Sefoa
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o —

T, THoaREN, IS, THC 216, A I MG DTS
e alfg Stz | 2qF-SHFF (Lanceolate), =12, IFHIE GF e

Gifersl R |
ez, @RT

TES, AGAAGYE, A~5fel, A%, q2-2fon, fees, Tofrs,
SR - 21T, TSoW AT T |

IS, JEFOIAl, IR R, Jore-¢, Reee oG AT
e QA | [Feilg K F2RBIFPRIE (quincuncial) |

I, V-5, 2o <, FeT AQRT-2FC0 (imbricate) |

IS, MG ST S WG O MK B THF =R BRIG 79 |
2fbw Wy B Iv @3 9t (=l6 Wi argadl, sjcail-omea |

IS, GHNGAQL, NS -(2[5, TEIS -7, R, TSHR P, T
O ATy R, wfHers, Al Sk |

s, Tz, fmid, f1fores (legume) |

®JFKCA,, G

5757 T442+4 ——

ez wifae ERRratar fefers Sfanlors Tt (Fabaceae) (oT@d
PRI (Caesalpiniaceae) S2TalItas S@ve 41 26 | (bg 18.3) |

18.6 Coccinia grandis (Linn.) Voigt (I aifea) o
Coccinia cordifolia (Linn.) Cogn. SR FafGrrifera

eTer (terrestrial) |

fae cifel, 12T (dioecious), S (AIfZA (Lianas) |
TR, WEe, W0, FqE, 99 @ |

A, G |

TASQREN, 9T, IJTF, SIFAFE S oAl oo [Col, wrele
(serrated), P, I S Sifersl FRIRmRT |
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AT — e @5 |

oA [ FE — 3ot [ME o7l NgKITaRE, TgEF, ST, T, Jefor,
e, IR — /<L |

s — A, TGRS, J& JoIA!, JORH-¢, W, JFoaerT—3fHFo
(imbricate) |
e — A, TOIFhe, JEWall, TeiRH-¢, T6-Wl, JFeTAGRAA-2HF0

(imbricate) |

6 @ K5 Ces) A3 Go Q ®K5Cos) Aso Gz

@-18.4 : Coccinia grandis (Linn.) Voigt (CS&1I3Y)
(A) 7 o= =11 (B) & 9IC= =14l (C) 2R o190 (D) FIFCeTa sTa0oad
(E) 77F (F) TSHER 2200 (G) 75 Sba @ oPieae (H) B9 Seba @ @i

WHIF — YR, I I&; 7P TRA-¢, 7S (RID, 7[&! ABSHA
(Sinuous) wiefie (2+2+1) O e |
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FEF — TEGoldl, fgars=ial (tricarpellary), TS =74, SIS 74 foe,

fomeits ¥fee, STEMT-9F 2FRVIE SAIS (inferior), ILEAET

SRR |
T — e, A, CHACAT |
TPa — Y K<5>C(5)A<2+2+!)(i
®© FK 5, CisACg

GoTIR SRS (AR fofere Sfnibee Pewaisal (Cucurbitaceae) (9NCaS
TEoe 5 | (g 18.4) |

92 GFF-4 [T, Weres], A (Goiralia-Frefies) FewmEe,
AT, @3 ST @3 =1 (ollg @ Toitaitas srsafe =l Sfera (@=— Brassica
nigra, Sida Cordifolia, Cassia sophera €3% Coccinia grandis-43 AT GR BT
BlaauteT Ffere A AT (practical), ST Trard T4 27 |

18.7 @Mi<ett (Terminal Questions)

1.

Brassica nigra STeniva (AMERHT bR@ SICELA w6 9% @fb (@ Calltas
TFYE ©f o7 |

Sida cordifolia Sf€nl SIFCSH! (NI TFGE (T O S| 56+ |
Cassia sophera Tfgaiba (ARFSTH! ST 63 @b (@I Colita ©f for4e |

Coccinia grandis €3 Sfgns 1 FI (@RBE oy FSIRREGA (atqa 0
2ACT O SNCEAD F<Ped |

18.8 Teawien (Key to the Answers)

S

2.3 S0 AN |

2.4 ST S B3 |

2.5 SfES SCEADAR AN A |
2.6 S ICEAIDS |

2.7 SHIES S B3 |

2.8 ST AN |




g 19 O FHive wntat sras® eddifs Sfewe

cdfafqrmae fqesme (Taxonomic study of the some
more Angiospermic plants)

AT

19.0 ST

19.1 &F&E

19.2  Solanum nigrum Linn. (G F{ZAN) (oG- GUATT (Solanaceae)
19.3  Leonurus sibiricus Linn. (fref@ew fefaa™) cia-spiemceat (Malvaceae)

19.4 Leucus lavandefolia Smith (feam™ srsfeTwitsiemt) cotg-smifcsi
(Lamiaceac) Ji #Tif<Ca0t (Labiatae)

19.5 Oldenlandia corymbosa (SATTIENCH (HIEATIEN, CFOANAT)
19.6 Ixora arborea Roxb. (TCHF SAFCAITA) (NG-FLCTA (Rubiaceac)
19.7 epiEet

19.8 Teslen

19.9 =TI

19.0 Traely

93 G A1 I Sl

o 3f5 Tferm vifdfes iy wivl o el vfRa Rl I G @
(AT TS O] TG A& FACS AR |

0 AN wfewe fofere +aaee @ @9 Ty 3 Tfgr awifeHrs
FE(ES ANE FACO A |

19.1 @mE

e i1 7l =7 vfo [aem TEE | 3% ©€R @RS (Theoritical) €3]
S#i4f0 wfere Al TN (Practical) | GIT A LTINS WIS W03 FleTo Taa
R wzrgslel, Fie wlete @ fofe 03 og afde 27|
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Fzifie S 2Nors[@ad SULTE 7T 2T wite Howe! e Fal I |
92 oreel Tfgn weice e s wedife Sfgrm cfdfemere R afzaighe
TRCE [wifEe StaAnl F41 2@ |

19.2 Solanum nigrum Linn. (TN TRAW)
e —

orgfs —

®@-19.1 : Solanum nigrum (Linn.) (FFR)

(A) ¥TTT GFIH (B) Te1 (C) FCeTd o707 (D) 7S
(E) T3 (F) STSMTRA 2720 (G) =471 Siefbd @ 7> e
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S —
9 R

a_

& —

e Gl

[0, wetierE, e, A s |
M, sl |

G, TASAREN, JTIE, [CRFMo, SEF0! Gl AT Jrol A T
(Serrated), e, SPI9l, AJE, G Giferm BRI |

e, gFHER % ARGS, 2/ Teoig |

TYGF, AGAAGRRI, T, 7T, Jeefo, faeF (bilabiate),
Toferst, FAHT- 26T, TG |

SIS, JEJOIAL, TOR ACel; JoK— A5, FR— I, FeIoiq
R — 2= |

S, JEWell, 5P, WeRH-oA15, i, IFeroig-RKari-2fHn
(imbricate) |

AP IS -eTe1a, 7JCFH-2A15, e (=I5, SJRA-(FUE e,
faeir®, @i, Afmd |

a5 $51@l (bicarpelate), TSNl STEWS (=G, AT TR @,
TS 71741, TiE-ffkee, sefE-fodrea w1fes, f7 a4, «fs
AR Sl [T, Sifders, srrim sraifeyi |

@41 (berry) |

® FKCxA Gy

eITFT [T fefere Sfnioes GGl (Solanaceae) (ANTad Sr¥sfe ACa
AT T A1 (o 19.1)

19.3 Leonurus sibiricus Linn. (frefaeaw ifafasion)

AR —

TG |
@ @i @3 [ %y |

020, PRIt IS, AJE, SROpel, (I |

epifefer, wiefie efooitd qr @M 7!, Sifosd fodesiq |
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aq — a3 [qefes, SolsiaRen, I, T, TG @M, R Sifer
IR |

oAl —  Re @@t — SIbeEeR (verticillaster) |

7o — T, NGANR e, SIS, S, G dfon, fages, Tofer,
SRTILHE, TSHAIR |

©@-19.2 : Leonurus sibiricus Linn. (ISCHI)
(A) Bfer@ @314 (B) T& (C) I (D) 7 CF*F-772 weTsiese

(E) Aw3s (F) TCaMGE ergeman (G) 77 Sebd @ o Ao

I — SR, JEgOr, JoRA A, ePrRFTe, T, WY, TFAE
R —2503T |
el — SO, e, SVIIFhe, weke-A5, qe-a1e, 3HFs TG

IEonEl
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ATIIT —

B —

& —

e Gl

T, TG S, ST BIF, ngeltsl Rew At fgdl ; sjvre
ST, A B I, @E, @O |

TG-R9G1Q1, TS =19, F, MSTSR (Gynobasic), TEye-alioe:,
TS TSRS, 2It7 Flaw bl e i7 AFRge 27, wfEers,
SR SRR |

9o, o, W AAHESS (carcerule) |

@gKC A G

662 ) @)

CATIT CAHSTAR (T Sfegnbrs shifszstl (Lamiaceae) A SR (Labiatae)

Clites S¥ge el w1 A1 (bg 19.2) 1

19.4 Leucus lavandefolia Smith. (FTFH TS CTHIfET)
AP — G |
® — i @ifel (Shruby), I¥&& (Annual) |
TG — =0, vostiedighs, Age, @ |
q —  opifofe, effositd @i @M Sirel |
q— G, -9 PIFGRIGE o1, =l @32 2lFelsl (margin) @RS |
‘T’Vﬁ?ﬂm — R q@te" — SibREMER (verticillaster) |
o+ — T9|of, NGI2@YE, SPTS (zygomorphic), ST, SETII*F,
SAM |
® — SPT, EFOIRH HAb, SVIRAGHS, HqE, TFsig [T—3fH0 |
e — SPTIS, EVe, SYIAFTe, wl-Ap, a6-9ml, e JFeIsia-
71 |
WHIF —  werelnl, I& ACFHT, AT BI9, qeltdl [Rew Il fredl
(didynomous); 27 SETII, 2 U2 ATHRIE, (IS |
BHF — W-f’%ﬁ‘f@/"f@?{, TENT -1, TCYS-BTeE (bipartite), TSR ‘{fi

ATPRYE, SIS (superior), SRR SR |
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fa

T — ger, ww, ma AatiEse)

PAREES — @ FKCppAyyG

5) -G ) D@

GHHR (AR IR SFGioe i (Lamiaceae) (ITa8 SEEE e ATE
-0 | (fo@ 19.3) |

5@-19.3 : ferSa™ siteSfGtRIfe™l (Leucas Lavandefolia Smith)
A—RGTo @I 3 B—P7 5 C—Wel T FEA! <G B (It 22ANT
D— %@ ; E— fCqmm a5 ; F— 9qiba |

19.5 Oldenlandia corymbosa (eFTTATEACT (FRTIE,

CFOAEN)
R — e
© — [RERY
TS — &R, W0, e, W |

@ —  @fSI (opposite) |
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7lq — G, TG, (NG (stipulate), TG JEIGT |
A — e, fa-sfiE |
o9l — ToRforst, T, AJGS, T, TS |
© — T, TSJOH, DA, JoHI-5IF |
W&l — A, TS, FTeI- 51K, TG @ (ATTH) |

®@-19.4 : (Oldenlandia corymbosa L.— (7S {[?[@Y) |
A—RGoR @Fi* ; B—7 ; C—7e1 S I 2F B9 (Ml 23AMT
D— 91%%q ; E— fUqMGER 95w ; F—61 ; G— w9ba|

AFIF — PN IS, AT B, FeNeeHd A HAARE [y, wericer,
A W2 (PR, ST |

BT —  JEoIEolal, BorSsial, sREmE Siisrs, ¥3 Ay, S-5& (Fleshy
disc) @Rl @ES, SHRIRGH-SFFR, TeTe Bfes |
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T — 5T (capsule) |
e — @ JK,CAG

470

ol ST AR eRE T ST FREE (Rubiaceac) (AR UGS
el e 1 26 | (ba 19.4) |

19.6 Ixora arborea Roxb. (T w=caifwal)
A — BTG |
agfe — @79 (herbaceous) |

5@-19.5 : 23 ST (Ixora arborea Roxb.— %) |
A—RGTo7 GFIH 5 B—27l ; C—aFlb #{<0 ;
D— %59 ; E— fURME 2%man ; F—7 9qba |
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TG — 0, e |
q —  99® (whorled), €5, =14%, ET219(f@S (Stipulate) |
sooife — e, B-sA
7oA — Teferst, A, I2 2SI, TSA |
© — JORCHR I BIF Al A I, AT |
& — Wl, w51 Al A I, AR Al BHES |
AWFIF — P IR B LA 1B, TR AN AR [, vericers,

R W2 (PR, ST |

BeaE —  o199g 4, I&, sreMT Sdiers, w3 e, smaifken s,
QCHICENPACRS RPRRIRICY

T — @ (Berry) |
o7 — @ §K475C(475)A475G(l

SRR (AR eCed fofers Signbee ®REPN (Rubiaceae) (IR STHE e A&
-0 2e7| (fo@ 19.5) |

19.7 @&t (Terminal Questions)

1. Solanum nigrum Tfetwd (F9 &9 [{E @M% CUATCTN (oltad
71;1@2152. ?

2. Leonurus sibiricus-& (I GHC9 PG € ARG (w2l A2
Leucus Sp-€3 MR (I8 F2

4. Ixora arborea SfEUia 7P7H® @ FHARICR b wr&e e |
5. Oldenlandia Sp-CS (9 LA AR 2l AR 2

98]

19.8 Teawie (Key to the Answers)

1. Toeia2 TS FRe17ld, e 7RI, I2elfoors) AN Al 5@, weteral
LI, TRaTewal, Jeareidl, el (41 |
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2. SO FT ¢ SRt ool |
3. 19.5 =% (w4
4

19.6 IR%l (74
5. feoare, faoiiia sEeifaamT |

19.9 *=t=¥ (Glossary)

fgare —
(Epigynous)

TS —
(Hygogynous)

e oPEga —

(Racemose
mflorescence

wfey S —
(Opposite
phyllotaxy)

S AGfGHA —
(Whorled phyllotaxy)

Botorg —
(Stipule)

TR T —
(Monoadelphous)

GFGE QG —
(Alternate phyllotaxy)

SPHAIFre weTie —

(Bilabiate petals)

AT @AATE TR IS, TN, 9RTIF € FAGC G0 FoT
Aeee AF | FEAFT Sk T AP @otd AF | O
TGRS SIfd9rS (Superior) e |

A (RN SIFTO e FCH, @A OeH (A o, TeTsIesa
G FCFT Bl B | WA GRHRIT Sty AT, ©i2 TR
S[91S (Inferior) 0T |

TgAve SRS I A, ©F A F4Ne Fo T | AT
VGEIAMCSS A (ATF TS 82tad cE I |

I afs o[ (AT s> [ede e 9 303 Al @@ =31

FICed dfe %7 (A YR @ Al (@@ 2@ ARSI A
A |

AN 3T (AT (20 (RG AR OB (T 2 | G2 SHITHAIT oo
A0 |

T AMSCE] S T GG @b (O FCA | GUHH(E
AAANLINISTHAT AW SR FCH |

GTFE GFOAG e FIred dfe 7t Teodg o7 G2 AroITe
(P T A dFFIOE TSI AF |

gEwe] A0 SAGG wets feet vfb (e e aw I | AReTe
ea Sikee ot @R @ oItE SIee i weTil A |
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N —
(Capsule)

PO —
(Serrated)
TS —
(Stigma)

THIFre —

(Bell shaped)

(Corolla tube)

ETNE —
(Corolla)

7T —

(Petals)

faarg st —
(Didynamous)

e emga —
(Cymose)

T (TN —

(Palmately compound)

T2o1 T4, T2 ATHD € ILACIE | SFCA FCEF AP eI 72
SR (FCO T |

g FECHT FAR FACOT qCol G Wrowf THYA 2|

T FIBIACP foeio S — (ol fERHT, e € o Sa | fama
@ ST AT SRHATT TS (e | VS 2B H7F Lol ol
27|

ETSTET SIS QOB 0] 2 |

FAEE (T 5ET] R ST e Tl AF, T [6rad SNFIF
2% F(J |

FEACHT AN O Z& [T Al oM | TG (oo Tws
AT |

TR el wWited Weel AEHio! |

VEIRHISTEN I J& 20 FCeTH OB (7 |

TR Sl WaCs ered At | @fS wers facw aifde |

TS TeT Ufob (&) ST Tetiesl 0o |
MO U Y6 @P (O |

G QR PRI SRS TGIMCST P AT FeT (TS |
VT A B e FeIb (@I G- FAB SRS el
TSR I Wi AT |

AGH-S[CFFT YAAICH AGPSCEN AT ATF TS A AT |
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Aae —
(Leaflet)

AT —
(Anther)

S va —
(Dehiscent)

a—%_

(Calyx)

o= —
(Sepals)
CHSE —
(Lancedate)

qGAAE —
(Bract)

ALETNQ —
(Single leaf)

(T +Ia7 TEAPICENS AGS A0 |

HCFCER o S — 20T @ SRS, A SACTH M
ACF | GO 2[5 A 7079 ACF |

e TG | G (FCE (9lCeT eten 2fSr AT |
FEF FAGR AH BIF | (TS AN IS 06 27 |

3 For fa iffw | atal T 7@ € e & S[EE A
Tl & 27 |

TETF 4TI (5 M T AR SHACHT ST DTl T @{T3q
e A= |

77, ¥ G AGIMCSA (NI (BT (26 2OIF NGAg AT |

Aol 0T I 9T Fo1d AT |






g V

Tfen AT @R ShEw SroNe
Block V

Plant Ecology and Phytogeography






g% 20 O voTHd A (FECGE Aafere Tgn A=WICIA
Tifgs 9= Jre=a (Study of Plant Community by
Quadrat Method)

ez
20.0 Tty
20.1 A B

202a  TYCH A (PRI “IGFoTe T Rt 7t Sfgw sremitad e 15w
farer=et| (Study of plant community by quadrat sampling method)

20.2a.1 “gfe-1

20.2a.2 “@fe-2

20.2a.3 °Ffe-3

20.2a.4 “@fe-4

20.2a.5 o&fe-5

OTH ql (FAGE-GF Porox T el a2 ewife-crgwa 4
(species-area curve) @9l ©2B7 | (Determination of minimum

size of quadrat and expressing it with species-area curve)

Tfgw T AREATZA T SATAGA SYTHITR Peros At Fefq |
(Determination of minimum number of quadrats needed to be

laid down for sampling)

Sfen sremige f&fen deifs swiEa v, aipy «a s[afe e
(Determination of density, abundance and frequency of different
plant species within a population)

et e *owal seits ffen fen awife wwiga smafe
fe Refa1 (Determination of frequency classes of different
plant population following the percentage parameter of
Raunkiaer)

siffeTe et fafem eeifs wwfeq ol iformrza *reigenfes
9l | (Comparison of frequency classes distribution obtained
from the studied plant populations with that of Raunkiaer’s

normal frequency distribution).
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20.2a  ePIeR
20.2b  Tedwiet
20.0 Traely

G2 S GO A (FRGT Awiere Sfen M Nfas 5197 (quantitative structure)
JARIFFCIE itenhe 2o @B 1y [fon s Sfgn sr=micaa o7+ 561 8 R
R Tl 23|

20.1 &ra=

AI7BCE AMe R (G [ Al o T2 IR S StAide 27, ©dw
(T HCH SN =6l 6 € {8 23 | (R 7 s7=e Siond =iy [ese wwref
G |

20.2a BYCH A (IACHS Aafere T ofTIw wia Sfen
TEwtaa Wifas 49w reEa (Study of plant community by
quadrat sampling method)

g (Introduction) :

waghs, T, TR € SYEERRE (microclimate) 2@l Kfew wixecet [Kfow awicaa
G oy ¢ [ Fdfie 21| @it @3l wiecet (6 [ R @il aefoes
QIR S AT S eGife T8 Al “A2[Te™ (Population) JteT| [few e Sfew
AT TFC (Pl LT fJ0<17 ©few s2miw (Plant community) TS ST |

S A<y e Sfer sremica wifas oiow (quantitative structure) I SCAB
R wzrgs)ef | aft Sfen ¢3fo@ (plant diversity), 2@t &TQTI/ (species richness) f<al
SR faoiTeia @t (threat level) TN Az 302 | Sfewn sremitad wifas stom [oaacd
el AABA Tg (population density), &I ZITQTI/ (species richness), ?ﬁ?‘l{f@
(frequency), @Sife 2F6s! (species dominance) Ton (T F1 27|

20.2a.1 #mfo-1 :
TOCHIY I (PGS~ PeTosl APF [ 3R ereifo-CFamel 1S (species-area curve)
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=il TAZ2 | (Determination of minimum size of quadrat and expressing it with
species-area curve)

® oG (Principle) :

I @0 w2ee A SRAPTEER (habitat) SIFE A2 (@F A1 (@9 GTANIIF 7FA
Tfign oieifs 727 @3 2o A AT (species individuals) 2&llgs{e] ST a6l FH
Tfen 2R W 5197 (quantitative structure of plant community) Res=e SR 7)ol
1 AR A1 | ey 6w TR R Ol #Af# e Siweed T@ed wAl H€eiR (random
sampling) ®12fie THZw Tfegn 2ielfo @32 e 7R AT FCH CTAITHR e TEmIC
g atow ey a1 =3

Bfew TTEMITTT Wl e I JIZe o Al (FINGS oo @RIF ifee
@0 INFE (Fg | (A SCET SfGn FEMIEE 2R (community type) @R 2o
B S (population size)-4g €77 el S GO Pox Sl fefffzel wl 2 |

FOCEHCR SR @ AT (A€ 20E AHYE Segn AGifed IR SIRIWME Ao AL
e @foaee 200 2ItT | SR TR S 37 (=5 2061 @il [ siaergee
IDRYF SO BH FHS T2 Tfgn UGS T 2RICTHC B0 (A A | AR e
Tfegn sy sTeCR A0S AIFell ANeql T | iR Gt SIFIF O (93 27 A @
g U< Tign deife o¥ee F01 G2 A0 T AT [F9e ©itT Jfige =l A |
G512 26T (PICAI SRR Tl AT SHATIN Povos TP GOCE (minimum size of
quadrat).

e T[99 (Requirements) :

BT Ce! Al wlY, (& A AT RO (measuring tape), I o171 (AT, 297G,
53T, (o e csiforet Tenfi |

e ?&fs (Procedure) :
(SNl TBTET AFEe TrelT Sfgw FT2WMTId &) / (For herbaceous plant

community of grassland)

3 AEiere BRI (AEF @R AT AR @I 10 cm x 10 cm IR S9CHe
Tfgn IPTRICE (habitat) T GFH SN DA 2| GO Sw Sfegn 2ilfs
TCeF 2! et T 201 @I (oITF 93RO S @d wsiw
(itEe foalb 9t nfeioee pofice @Pifie F0F 20 cm x 20 cm SFICEE GO B9
4 2| 3R (oeTdid Sfnel ewifor 9w o[E w9 21w o<t
SOCEIC Sfgn eeifon 0ot Ao bocEicd did Ton Sfgn daifeasier wN e =
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2GR G 2eife Wl Fif[e 39 21 98 Ol U (A G (1 TR
THARANES @04 AT (AEF OA00E e TR Affe IBEE (IA— 30 cm x 30
cm, 40 cm % 40 cm, 50 cm x 50 cm ...... ) DOCH FAT 4l 27 | oferwras SEYE
Tod eEifomied dI ¢ (G deifen 72y foifoRa w1 27 |

o (3w 8 T (Observation and results) :

THARTS ARSTO TR S EAS bYCEHed ARG TFee Tod @ (6
gerifon ey fsfie G (Trizgel f—2eie) ane 29

Pelaak o eEifed T T I et
SFR (em?) | SN By TR agife AL LS
10 x 10 1.  Commelina benghalensis 4 4
(P! (IR
2. Rumex dentatus
(T (TTTHA)
3. Acalypha indica
(SpRmIETIRz )
4.  Alternanthera sessilis
(SEDRRINCET G
20 x 20 5.  Leonurus sibiricus 3 4+3=7
(ferefTarT Prifaeeion)
6. Chaenopodium album
(Braeonfen sper)
7. Cyperus rotundus
(M= ABTe)
30 x 30 8. Boerhaavia repens 2 7+2=9
(@ERCefe =)
9. Ruellia tuberosa
(wFefer Beracam)
40 x 40 10. Amaranthus viridis 1 9+1=10
(ST fefRieT)
50 x 50 11. Croton bonplandianum 1 10+ 1 =11
(CR(Be TGRS
60 x 60 0 11 +0=11
70 x 70 0 I1+0=11
80 x 80 0 11 +0=11
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60 o
60 x 60 cm
S0® L
% 50 x 50 cmi
o 40&® @
E{ 40 x 40 cm
% 30® @
F 30 x 30 em
S
20x 20 cm
10
10x10
om
/@a & & & A}
0 10 20 30 40 50 BgOCM
FE (AT 1 S e

TR SOHA-GF (FE (area) x-S A G FAILA GOCH FYES (I[6
aerife 7N (total number of species) y-S7%F IR WO* (7 @0 (FUbg & T
27 | 32U efo-CFgwe] I& (species - area curve) I 23 |

30—
Z
5
© 20—
[
S
10
=
b
T

T T T | T I 1
104 400 900 1000 2500 iﬁ%ﬂ 4910 6400  B1DD

DOCRHICENT SIPT — FOHITIR JeTos S
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@I x 3R y S AL (0, 0) 7Y (AT SRFei Ao 2@ @ [Kre ae
X-SICF TG I (W 12 [ [is potEid-ad SiwRe Jaes eI 59 23|

THfICe (B SRl e geife-cwae 1% (e e gaes versites o
25 60 cm x 60 cm = 3600 cm? | 323 T MEAZT TS T |

e TPRF (Conclusion) :

oipT-O il S SRR #IfFe SIwete Alg Paos FYEICIE SIFE 60 cm < 60
cm 912 3600 cm? | @6 e SO Tfgn F=MITER (herbaceous plant community) &G
s REACeE Ty RO SIS | @3 S wieat Roeica o fon 2@ <its | pgr@ites
YT SN Y T 1 JLeT T FRACRS FIS HREHNY R AeFodt fgeT 27 | ARSI
Gy ST o® TOCEITe S SiEne FuiFiod «3R Ferae SgR «eql IR | Ciafe wifiibe
2(E ANGIACIT G 1w Bilal 91 ©ICBIF a1 (voucher specimen) REIE a2
T 2| ST IR FoPACIS Bfgh 2T (R A0 T & |

20.2a.2 ?&fe-2 :
Tfgw T MRETRA T ATHGT SQCHIeF Jovonl A4 e | (Determination of

minimum number of quadrats needed to be laid down for sampling)

® g (Principle) :

@I G S=eceT o, s dpy, gafs (@b, oime e, F7gie, [ReH
BOia @o7 77 S TEn TR T AR &) LTSI PAes GOrEie A |
37 (3 TRER S Tfgn Awiforss SHee | O3 (@A AT S
(study area) ©fgn STRmMICaa S sloe RTRTER Ty T FRETZT G5 2T SQERITIT
TAON SR T 21072 FYCHITAT seron R e Qg |

e T[99 (Requirements) :

GG [T € T (PIFF A PeTos SPET 5YCEH (@I 60 cm x 60 cm) 29fY,
(BT € (o Al (AT |

® 2%fS (Procedure) :

TAG S GOl 2/ wi=etet (study area) Tqeq (randomly) GCFF 217 @3
Fo 1 27| 2fel vt Ty ST¥ee Sfen daifewlim 9N ¢ (i ewifs e
qMea GRS fifsm 71 21 @3 O Agm-SI9givd Gl JeEE Tqeod
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@ g YT GO B T 2 A0 G Fql T9 (A Sfen eeifon rFefe
905 |

GF & (AT e x- O IRE GOEICR MR IR y SF IA-7E G5 Sfgn
deiifon Al o T 93 @4l ba oma F1 201 @4btas @ [/ (A TREAl
SRS (@4l x-S0 TANGAE I (W @12 [y W0ie borEed AL e Akl
f2eTR Jfge w4 = |

o (3w 8 FENTe (Observation and results) :

(I A SO AR ST Iq0q Paos SFCHH GYCHe A2/ 7
SEve Sign eeifen Al FEwel (I W)

BotEie 7Rt THOE oA Ao AL I ereife e

8

9

11
14
15
15
17
21
25
27
28
32
33
34
34
34

34

O© 00 39 O N ok~ WD =
e}

e e e e T e T S =
N N A WD RO
S O O = = A = N W»n BN N OO = NN -
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THARTE SO TR ERE TR G THwe @b delfs AE fefere ae
CoAoiea OifFe (erafbafs st ¢
40 -
35 -
30 - 28
27
- 26

21
20 17
15 a 1515

04 5 &
5 J

37 33 3334 34 E_.

@ AEife MUt —

1

DO

T T T T T T T T T T 1

T I I 1 I I
1 2 3 4 5 & 7 & 9 101 12 13 14 15 16 17
AT SICET G A Bifohe vgrae 74 —

THARTE (R (il AR (@ e WA 14°- 7 o9 (A0S 15, 16 @R 17 7]
DOCEC SF (I 9w eenfon o¥efe AW g) (T deife 7 o Jia AR |

ey SHRTE alieibree (el AhR (I (NG Yeiforayl 34 CoMRitas =9 @
@R x- WO TS TSR 2CACR | IEHA K (M6 A AL x- SO
149 5O N0 0 | O Jros GoEe AU 2 14|

e ToEd (Conclusion) :

FS SIS AR ST TSGR T2 TGS 910+ [T Ty 2N JpeTost
SocEle WA 14, @b Aoracd Mfire I ooy R AN =S | Fi7el swfsfae
FRYIE BYCHI (AT Tfgn A1 AR FZEAI G S{Foe [gel 27 | GOCEHe o
SIFIHE A GYCEFICR Paow FA FHFe | Jaow WFE ¢ 206 FeIF S
BOCEHICAR o A T T | S A0S SRR A T© (@ 27, Tl 22 0w
@M fTge =11 T dfe (a2 R @R TR oleIT SRS A A ATEH |

20.2a.3 *i&fe-3 :
Tfgn remge ffen ewife smfga v, eip «ar oagte e (Determination

of density, abundance and frequency of different plant species within a population)

® oG (Principle) :
(P ECETa Sfgn AW et Sfegn oenfod e aa o9 23 71 | [(fey awifeg
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BT ol (12 ST S(GA SAMITPTRIR AP SSRG9I A (adaptive equilibrium),
wEseeio S@sfEl (interspecitic interactions) 29N €27 T€7 T | (G W

fifon aeife R e, gy ¢ smaRfe fdm S eriom (e al sy
(dispersion) ¥} TSGR Al (adaptibility) ST =1 A |

AT AR Ty @R 2SI ZTTQTI/ (Population Density and species abundance):

Il Sfgn 2ieife TR Teg e0e AN AR SLCET ACACE 2fo @7 90
@, 2fe I9MIGICE, (12 eeifed 9 7o) 8fen (individual) LT @RI | AWE 7
IR (@A AR S26te1 G eeifon Tiegn oy JFTed e [ge A a1 | &<@
G2 2elfS Sigfae @b S AT ofs @ 950G oG o7 Sfegn MR aeifs
A 0l 6|

DG G SCS AT ST G5 q9(0Hha R Paos SIPIE bl (quadrat
of minimum size) (TS | (@I G 60 cm x 60 cm) FYCEH & ST 2
B T19 (population density) ¥R @@l lp (population abundance) fNfeI®
ANFACT N e a1 2|

AT ST oI T PO TFge GFh (e
Aenfed G TWoT ©few 74 (total no. of individuals)

geife IEg 99y =
(population density)  “Iff¥lifere w1%ete] Ffre NG GQEEICIR 20

@2 W AfFIfeTe Setet Bifsre b vewitR MRty @ /@fs vetEite @it aenfen
AT Sfema o1 w2 o S |
AfRRNfeTe B1%ete] FS TE bYCEd TETE (T aeifon
(6 7w Sfw 727 (total no. of individuals)
e enp =
(population abundance) ifFifere S2es1 Fifore (I eenifed Sfgn 7wy \N@\g@«m?l
(G SOCRHICe AR

Gt 2o ~ARMIfTe Sece Bifsre @l eeifon Sfgn @I Toef ot oifge
P12 AR R 95/ 2 Bgraite TC Ao Sfen A2 | AR S%eceT Zfeie e
IR TSI ACATT (I I3 wifon Sfgn TomuF ve@itd STFee G2 MRyl
Tee I RS ANFACIR AR eeifs 7fEa s[=@igfe (population frequency)
BREREIERE
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(klEL]R b lER)IS)
%0C [4 0 1 4 WNLIOWNAIS WNIYIUDY €1
(kegllisie)tp lkog2le))
%0¢ S ! ! S S boyvisy vjjpjuay Tl
(Kllelsflolllob togls))
%0v € 4! [ 9 € wnuvipuv]dioq 1030.10) 11
(kays)a) kelisllis i)
%09 3 [4 € o1 [4 L SIpraa. smyppuvavwy 0]
(lelB25229) [La)ls7:5)
%0C 8 91 I 8 8 pso.daqny vypny 6
(kels 28] llEa2IBEI|L))
%0y 4 I C S € suado. viaDYyL20g ']
(lelblollle felledlls2ll29))
%08 14 (43 14 91 9 I S wnqqo wnipodoudyy
SNoLIgls SnAnuoa |
%0C € 90 I € € (kelblblle] kelbRlejoke]) 9
(k| 9IE) kelbledglic)
%009 9% 9¢C € €1 1% 8 snpunjod sniad{y) g
(lekoliefle) (Bl lellle|dele)
%001 81 g1 S 6 I T I 14 S1J1SS3S DAOYIUDULII]Y b
(keRfe Legllol/l)
%0t S8 e 4 L1 1 9 voput vyddpoy ¢
%0¢ € 90 ! € € smpjuap xouwmy g
(keleflolodlsal>) [fokejfe)s)
%001 € € S Sl [4 14 S 1 [sisuoppy3uaq vuippwwo) 1
5 45 o (dsO) =xie| (N O | €0 | 20 |10
0Ix—m ="M ——=V|=d LIRS alie) | sk flehke $=00) lells BalaE sk
bbbl (R allap| Akk | Sl Sllbk | Al slbk bl#I8Q alle) Slolllwislls WBA HAER b#IAG il

U=Sle flehle QDI alle) HARIe RO Glollleblle
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@I 7R geife 7@ AR
DO THAES

Aenfo s{«=gfe (population frequency) = x 100
Aot Siece] Flfre @6
GOCEITR AR

® T9F39 : (Requirements) :

(BT JCol @ BT (ot 4 Paos SFEH GYEE (60 cm x 60 cm) TG,
(AIGFF, Coa Al (oIfeTe], FeTFeeiva 2ol |

o “%fe (Procedure) :

AT S%eeT QLY (FICA! 12w PG Tqoq (randomly) o SHCIT G
AR PTos FRAI FoAT 1 2 | &S (a2 bl g Sfen asifoufer a afige
4 27| S TR oM@ Sfirs AfEem g e 5 T vermd P e
ol TS Bfgn Serila sjeEighe oo v =30

fferiie =raa WG (@Al Ffre ARMlfTe Sixece] ges SR 5 T voEe
RfSTgE TP 7208 BoF @ soge [feq deifs swfog T ez @k dfive w1
23 | GG TERe FweTR R FCH AAfHIfere SieceTs Sfgn v f[fer aeifos
Gy ffefs T, ey @) sfFRRlen Wi FElee = e eve 29 |

e ToEd (Conclusion) :

AR 2l Pereel (AT LORME (@ [fen welfon saagien 17y i 2iped|
M A AT 3 A @ 2 | 2R e=FesitF (@I deifer ToifEfe (3 @1
el am M (F3e1 PRPE] SIEER ACTE 999 @RI | GUFE 06 S9e 1y
TSI TeTg (realised density or ecological density) Rritae Srafds = | @3 S
0 SRR A A A S (@ 2| T el (A0F Ghle AR (@
(FICAT eifor Fa=Igie T3 20eT Ty 3R AGCE M ALy (@ 23 | o[ 7==igfes
T @ 20 IR TY G3R LR SR W AL SO S0 | Ol (Il 2ot
AIgRes e @A 100% (12 SIS Getgs Ao IR LG e T 27 | 21978
@M 20e (il (PICl eenifon Sfegr T@eq e TRl (@ e @ A 2he
Al ANl SR Ty Al AR €0 | Ol drREAR AFfen esiw [en FAd
IS el weg a1 peE = e |
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20.2a.4 “&fo-4 :
Feafeaa fAdifae *owat wiote [fen Sfen ewmfs wwiEs maRfe fa fd

(Determination of frequency classes of different plant population following the
percentage parameter of Raunkiaer)

® g (Principle) :

freicaf A (Al @I Sfen awifs smive sferaemare e et fao
| AW (AoffeFel @ ORI OiMa @12 iwee [@F rele @ | (&Il
a3 wxece fon fon wuifon (Amesjfaeel feafen 2w At | @ R[Rfewel @RS
Az |fereltE *oal BETE 5T @Ire Ot IR0 A4S RIS ACTRAR (1934) |

AT 2ve FJwagfe @iz ol A« fomme

sagte ifd 7[1dIqte W9 (Frequency value)
A 1 —20%
B 21 — 40%
C 41 — 60%
D 61 — 80%
E 81 — 100%

TR -7 SR IeTe ST (el [Fel Seecera & ©fegn sr=micy [fon
AAgRe-Elfds (@ AT ol SEole @2 AR ©f @Fwml : A-53%, B-14%, C-
9%, D-8% &% E-16% | €2 *o3l SeITs “Frelke 2@igfe @R (normal frequency
distribution) BT ffo® | (A1 Si=eCeT @eife swghe Jaa A (@l Siegn T=mIcE
PTGl (homogenity) Jfa =X AR ERINHR eeife (@ba Jia 6|

e T[99 (Requirements) :

Tfgn eifs e 7magie WEm o Iz o (e aaigie @ifd e
T 2 | Ol THATAPTR QS Sz |

o “%fe (Procedure) :

Cfgn deife TfEa smaigie Wi 32« oRers S 2| 709 ©lol Al
AT 2vre *oal R Sl dfels eeifes ey A, B, C, D ¢ E (=9 Trae
A 2| GGy Sfefe iF Ghis Pells FALA Tl 27 |
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el STFweHl
T g o 2
TSP SEge Sfen oI (6 GecE gefe ofo E % | e
A Aenfed = Q=5 s vy | S §1||® o

[ Snizze wmst | QI @ @B O Q5| e Qsp) LE s =i

1 Commelina benghalensis| + + + + + 5 100% E
(FCeTa (FENCET7)

2 Rumex dentatus + 1 20% A
(T3] (CTBEIT)

3 Acalypha indica + + 2 40% B
(SIITIZ 2

4 Alternanthera sessilis + + + + + 5 100% E
(STFBIFICLE i)

5 Cyperus rotundus + + + 3 60% C
(A CAGIET)

6  Leonurus sibiricus + 1 20% A
(ferefazm FifRiz=r1)

7 Chenopodium album + + + + 4 80% D
(ot Ser)

8  Boerhavia repens + + 2 40% B
(@Icz=CRleR f[e7/%1)

9 Ruellia tuberosa + 1 20% A
(eI GCCeaT)

10 Amaranthus viridis + + + 3 60% C
(ST [effe)

11 Croton bonplandianum + + 2 40% B
(CFIG FHETIACIN1)

12 Centella asiatica + 1 20% A
(crcBan GPrRIG)

13 Xanthium strumarium + 1 20% A
(G G

fafen sm=gfe @fige @ geifo sl a@ — A=5,B=3,C=2,D =1

GR E =21
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Wit deifs oo Jaaghe fd 2o A 93 OR#tEE @4 B | w1 T elfe
WYE AR @fq ze1 D | fERe (@4 C @ E Rkl Segewidl deife 7k
TR | 32 AR e saRfe ifdm ami|

e TPRF (Conclusion) :

(I SR 7aied S (A [fen Tien ewifon K@@ s=ea a=el sieal 7|
seagfe ifd SRSt @il siece [fen Sfen ewifon sfetaremars ey @R[t a9
sAfe (®fd - A <A B SCorw D 6%l E- @7 ewiifon [wia Siimed P @32 Ol
(12 (e SEFAGR SGRIErS | TEN 2/l 2l FeAFCeT (G5 LSRN 23 | 9T
G3g 7AIge (@fIee (frequency class) e Tfgn eraiferm ta SfowIGHTS T7Fe
AN AR |

20.2a.5 ogfe-5 :

AfelieTes el [few ewife B smaRie @fdmres sonefes @it
AR ere 2Fagfe (ifepmIzd Freifs @ 9o | (Comparison of frequency

classes distribution obtained from the studied plant populations with that of
Raunkiaer’s normal frequency distribution).

® g (Principle) :

I AR SieeE Sfegn 7T=MReE (plant community) foa-for seiforanfo
(population) fom fom fecacaf al JmaRfe ol aw | aafeaR R[fen aeifersida
Afes [ *odl SRgsiice (5 5 @ifice ©e staces (I A, B, C, D, @3¢ E)|
(T ST e 2T (MBI 7 it 51 *reigonfes @acs (percentage
distribution) (312 SBTETA ATTAGTHE G (biological spectrum) i (& Ieffett
Bt

(PGl S%eeTd Cfgn srevRge (N6 deife 7 W (@Ieal @ieal saahe
ceifer (i 2erife AT ol St A1 =olgoie [ w1 2|

G,

A-7aRfe @i (b gefe e
A- &9 *Sleoire = < 100
12 sifiifere Sietem G eenfs s

SRCel AFRIgRe @fd- B, C, D @) E-@3 *folrs e =1 27|
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I SeCe 2eifs (old 2agfe @fd — B, C @R D- @3 wifgeen *folgoifes
AW OTR SIECeTa Ofen TT2mItTd SprpTgel (heterogenity) @33 sjwgfe cxifd, E-«3
wfEFed MW (@2 IPrPTgel (homogenity) 0 T |

AP T SOCH T A& W A A} [fow sfaighe wiew arw
*[OI7NS 2 : A-53%, B-14%, C—9%, D-8% ¥R E-16% (32 AR 7€
ifls Jreifts @i (Raunkiaer’s normal frequency distribution) @l 221 | G A3 et
FCE (AT 2IfleTe SrzeceT Sfen aeifenes magien KB Fobl Aol ©f SgaRa
1 AF

e THFad (Requirements) :

Sfen eeifon smagfe ifd MR sl siccares Reia Toq w6 SiF @il
TR TG 2 1l | (FIETNG GG H1T, FIERFC0H, (oAF-CATRIE, Fo 9% ARFCAAR
TG 23 |

o “%fS (Procedure) :

T 2wl (i smaRfe ¥z smaRfe fd feftm o Srafe safs seprces
7 @it [Rfen maRfe @fin wfeeis @ s 28 @R 93 o4 (A9t o1
-SRI b rEe w2 | G A AT Ffgfe cEfepryees el
I *oal M (ADAFICT Yool Tl 27|

o TeN[we] (Results) :

sAfzlifere wixece] AR gne sagfe @ifdge eeifs i@ (population) R
G2 (N 2eifon ACATE 2 sahe foeriees seligsifes W fammet

e it | ofe fies @B | G ARG | sErRe e
(Frequency Classes)| &&ife st aeifs 74l oS

A 5 ] A3 x 100 = 38.5

B 3 35 x 100 = 23.1

C 2 13 25 % 100 = 15.4

D 1 Wy x 100 =77

E 2 23 % 100 = 15.4
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HAfRNfeTe SixeceT did FFaIge (@fpnren esifers R ACaFR ave sw=ige
IfePTCes Wl *orifes REitas el Wey 2ve 2 ¢

Aage cxifa e elig sFage AT ene 7FAIge
ceifemtes *resifes ceifelmtza weifis
ISiCiE *olrifes oE
A 385 53
B 23.1 14
C 154 9
D 7.7 8
E 15.4 16
sARfe T geages kWi b wme
70 - 70
60 - 60 -
50 Fod 50 A
40 - g 40 -
30 - 30
20 - 20 1 §
10- 10-
0 0+"A" B co E
sfaige cxfa
ae Felfis Ker ba die e oo

(Normal frequency
distribution diagram)

Frequency class distribution
diagram obtained from the

present study.
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e ToEd (Conclusion) :

AT e *eisice Sfgwms [fen smeigle ifaw Freife Keita aziba (Bar
graph) RoAI® )’ SRR 2| I HARAEH olie smagle @i Ioifes

fawitag aibae Swo! [Feide I (inverted J°) SRR ZCACE | CFITA ST SIET
TRMIEE IR, “IF#%F T2owa (disturbances) -9 J@l, TOCH TINH FJTod A4,
T AREC2F ATl (accuracy of sampling) Tohia @7 (67 = smafe cfepmes

*olefes [RBE ATAFaEE Feile (B Aeocs Taar @ A | 229 T
SR Ebg [RAT® ) IFIF Bele Sy SFET 260 A |

20.2a 2M9et (Terminal Questions)

1.

Tfen =i (Plant community) 610 & (RN 2

2. Ofwm awifs s (Plant population) FIRICF JCeT 2
3. daifs ¥ag @R 2elfo AR (abundance) Sy Al 2
4. egifs 7w@RJMe (Frequnency) SRR Sra=ly 52
5. s (Fawe A& (Species-area curve) (2CF & fafefe 27|
6. DYCHIC PeTox HIF @00 6 (@R 2
7. (AT ST GO P HL @00 [ @RI
8. wGifs s[aRfe @fdafe (Frequency classes) & ©Ita oo w1 2312
9. “aRfe @4 A ¥R E o¥oe Sfegn aeifonyzd KRR @ w 23|
10. “=afe ifdrsres Freie @™ (Normal distribuiton of frequency classes)
@I & (R
11. AR~ a7 7maigfe iz Freis wices qiibeas (Bar graph) S
(P 23 ?
20.2B Tedwet (Key to the Answers)
1. 20.2a SR S (79
2. @
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3. 20.2a 3 =¥
4. 20.2a 4 I
5. 20.2a 1 =¥
20.2a 1 O
20.2a 1 O
20.2a 5 O

o ® =2

20.2a 5 O
10. 20.2a 5 3=
I1. 20.2a 5 =¥




g 21 O Sfegr AT T egfosad| f«few Sien
Aeifed Al QTS Tt el | (Preparation and

submission of ten herbarium specimens of different
taxa)

T

21.0 Ty
21.1 &FieAl
212 Tfew e a3l tofin @RS o
21.2.1 Tfew A1 A=A ettt
21.2.2 ©fgn TAIF A9 (Pressing of plant specimens)
21.2.3 ool @'\:@W?IW WS99 (Drying of pressed plant specimens)
21.2.4 Tfgn TEIF AZieF (Mounting of the plant specimens)
21.2.5 A4 (Preservation)
21.2.6 TTIEEAS TIAPTICRA SAF? (Submission of herbarium sheet)
21.3  ehiEet
214 Teawren

21.0 St

RN T ZH AR T @ e {CoF Sy Wi SPICEF (42 % 28 cm) GG
Jlaite Ao A 2fRDIe-HFs A @Te (12 x 8 cm)- 712 (BTG Sferm o
G P |2 Y I T s WG G ol o o B i e [ i B DS S S TS R SRS
e AR ol Sfegn Tea1 Fcamrel Tl 23|

21.1 &e=

fa

Sfada [fen g Terry, Yfewt ¢ geglon Koo A e [fen aom
Tfegn sremy (TS AleTl AT | ST IR0 [few were ot wet @3k aioe fon fon
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2ro8 (MYl AR | (@I [ o RO (Il 76 ©fewset (Flora) #AREICR el
AN T AgeRad [ w@geld | SEel R[S TN (1 S [ifen Sfem
genfe e Sl fom ARMEs See [N T deesad ©rRe wwgsll | fgn
GICHIAT BOR1 @R (PG SI=eCeT Sfgnrersl w1l RO QIR T @y [ed
T |

21.2 Tfew AN T ColFE YRS oRfiwg

21.2.1 Tfgn TAI FAECZA Qe ¢

7% e A= Sreeet K6l Frwgere eel 50 qaadl Sikest SIeeRel S IR
T AN (ATFT TEGE (SNCGF) Tfen ez Fq1 2| 2!, IS, T, Fe-7Z
1020 EIFGRIGE wigel JTCoR werelal (AF e T 27| e Sfgma S ST
TG A AET-HZ Al AT T (TS A | Sl AL Acier Seel b, g, 4@l
Tojiva ARRY (FeA T |

FRAJENe TR Aol WMCR Tilol w1 AN To MY e @I @ Aferfee sl o[
Y TF P ST W ACO B 1 | G Tl coen Boesistia feeat gfoe oot
Al PAT (Cwx (@0 WeeT Tigw Tamiafel wiieos Aroe AT | A2 (Fq (A
RIS BfECE @ Al GFIfEE PO 0o 203 | (73 05 Sfien @slifepl Areix (voucher
book) Tylol 791 eI Tfgn wyeiefera eteg 2= ¢ wifsy-31 7%, e, Feld, P
W GRS @EF @E— SN, Fehiee, 9%, T dRkve w21 IO
(IRIZS (IR AR Sfgn 7Re2ZITa GPS (FAIive wfige 341 27|

21.2.2 Tfew TF BAFAS (Pressing of plant specimens) :

FREZFE (AF ¥ A FRCIAGECS o0 Sfen Tiafer &g &ca (@@ I e witas
R coioiz A1 v2-fom e Tl 5[0l AR P N (@0 A1 8 sl Tob!
e ©lg GR IAMe2 ©Ita ({04 Bl te 203 | @2 A0 @36 Al 730wl Seeol
e I ARCS 2T | FEF FINEH (T0F Bfgnt T 3% T G TATE T I
5o Cotolg-12 Bistt facet Sfen wpiefer wiftees FreiRe A0e WA 2 9T | €3 T
FANEA SIS A AT TS A o170 2ETT A 2= F o Sfew s
(plant press) W& @Y TS ST (A O € W Bl Moy @0 e 23|
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21.2.3 oot Sfgw e ¥EFA9 (Drying of pressed plant specimens):

BICsl AT ©fgn wIE &y 2L RS FlIerafe] 24-48 AT HF I ©IA
ARG P (SN B | IR Tl ©Ieer A Tfgn Tl s AfGr Sgmal
3l SfFeR BItel (@04 (el 2 | 3 Al RINEC SR SEmeR AN A
HAIgE N 2 Tom A Bfgn e Ao Wi a7 | tares < ARl ARFCE
A TS BAWCE TR (@R T T GFAF TR GReye @3
Gl efStRE R TS I

21.2.4 ©fgr T AP (Mounting of the plant specimens) :

el s Ment Tfgn mmisfem spie s e s ofe ey cefosa
IS ST LTAEH TSl I0Y 2THAe Tl 27 | @ufe] 47 FoFo 703t 4277 x 28" cm
oA *[& TS (herbarium sheet) €27 AR T (FIHF T (e AT
(FTCIET STNCAIR Sal (200) 2! Biol e Sibfeca (rext =311 et St Saifbes Bfew
TR A @A (ST 2| ST 7=)ef BRI (oI TeT e JACEF F9NSE SIS S (@
g SRR & BI#l e =l =3

21.2.5 AF=9 (Preservation) :

AN TS e e coffg amifEe @it amifl A 2= aes Feces foa
@ (A Site, 1877 x 1277, (Family Folder) (@04 7K@ S A4l 2 | @afoms o5
GRG0 ACH A IC FOIF Fi2e K[ (6T AT ANCHE (@0 (e 27 | Fooios
8 RI(FF TN (AT T F90o DDT, PDB Al sisifettas «to! 2@ A6 ¥R wifsfer
FOF-3 BIRMEE = medl 2| 9ol ‘?ICH/ e 41 (poisoned) I AP LACATG
SIS B ARG AT (FIARET e wRel (ofd I wfel e e Ao
Gofg Tfgn TR rersie Fea Gl Afocaidl Fea (ed AR |

21.2.6 TR AT CRA ‘@"l’{l“’iﬂ (Submission of herbarium
sheet) :

afsfG (ol =IRE (Family Folder)- @3 IG5 SRR TAISRTE eieifon efaiats
T 2| FFOR-GF TAF (12 AN(eT G2 P (@1 2 | AR ([TZN-TFE-G7 ({fel
TrT-a3 @ SR e reref e Ay o ewed @i
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(hierarchi order) SRS (IA— (FI2G, PIFE, AI-FPT @R FT) A TolBie 1
27|

21.3 @Migel (Terminal Questions)

iR A6 F@ce & @R

ERAN Ao @R AN (TIA-9F @=ef ot (standard size) I 22
RN A6 erefon RS Rivef & [

RN Ao FTHCeE Gy [ 5 qp1les 92 41 277

RN Aveler & e Tz w1 237

ol e

e

21.4 TeawEen (Key to the Answers)

T SR® (Y

T SR® (1Y

3. 21.2 =4 (WY

21.2.5 97 AT OA (WY
21.2.6 9 THFHAT S (AL |

N =

DA



as 22 0 f&fen a4 Jfea gz wte@ T (3tF pH
R (pH o=, TTEhia e At @ ifeas-93 AQT)
[Determination of pH of various soil and water
samples. (Using pH-meter, universal indicator or
Lovibond comparator)]

Voo

22.0 ST

22.1 oFIE

222 fS

223 ToFe

224 om©

22.5 oI € Telwe
22.6 T

22.7  epiiE

22.8 SeduE

22.0 STy

(R TR BRGSO (A TGS OIF ZBCGICS S qeg Al pH 0T |
SN TSI T_ed pH et Face #iift @3 o apinfes [Kigmig ffeReel
G Hfe HRE & ©f Sropg ST | @8 G SRR (7 WHCE S Qe S
TR |

22.1 &IE=l

TR SN € TG LRI G pH W5 wEeiK | pH (R W 0-14 @7 S
Qe | pH 7.0 267 S &% TACed pH | S 7.0-97 9 206 I 051 SNHT 7qel @]
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A 7.0-93 TRE 20 OIF A0 WG B39 | pH 7R B0 2GS ST G
NN G 2P FA 2T |

22.2 S (Principle)

CRICT BT pH o109 RARCYGICS SRS I Golg (I | 37 TR0 Oy 4l
g O | pH- 97 SRS 9 “oeTT O FBGICE | pH- @7 ARRGE T+
FEICS (I BGICOR DNBGICE ST (AT TI0ee elTSE AN e (@R | =i
pH = — log,, [H*] pH-Ita= 3Agiael 31 *0’- (e (IM HCI) 1, (IM NaOH) #R®
209 A | TAC HY- @7 GIIens 9 Jiae e A Jheed oy Jia 2% @98 pH- 9
A 6.9 (A WA 2| OEg 8 FHHCGH AR 2 wiiF w{ee pH- @5 [ 7
[ s SIEe &@] | pH- 93 @l 7.0-43 (ACF Ifad Al A TR g i (ot
P |

Tacd fog g omices 3¢ pH-a7 N9 {78t A5 dfosizaie® 230 (reversible
change) | 2R BCACEITT »wief qCeT| @o for e pH-I& Tl daife qom
AT A0 et FCH AR wAcd pH ey Fat i o [fen wetawie sl
pH 0= (pH indicator) R0 I7Z® 27 |

#f¥F pH f0@F (Universal pH indicator) : @ @ifs (qcaim kit cofd
w7el I pH- M ACICF (wide range of pH) Rifen ware Toifefere f[ifen 3o emiw
I G<R ORRIMT O] 8 FHACRT Vi@l I(:\lCVr/“T PCA|

Sferrs 3 @ il =iigiex fam e Wb @3 Siters pH- @9 il Ko (e |
w2 W ¢ ste pH- e 31 Siwel et |

22.3 T#Fa9 (Requirements)

AIFFINCE T pH R Affe @ @Il @l siafore sw@mifa fefa st @ wifba
Fq W sifse b7 aRy ok oRe I Ge q9hge I (2 Tacd pH e a1
0

fesl, /RS, Foa e, SIS G, $elg @38 pH 2ARSCoHT @ pH- (o=

BDH-3&foriie 2feata ¢ @1ifeas gemios 77 |
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22.4 *w%fe (Procedure)

THYE S Sl P 1g w1 WG e ©Ice 20 ml. S a1 fsiifos
oo R @ fgeeel 407 FICe 2031 qre Wibw o e WiKe 7w (@9l 93]
RS Ete] whg 2 | @9 A9 e w9eleE 1 96! 5 el (@0l (rel =1 A
THferl (A Wiba R w3l JH A O G0 AP (BT ([ 2| «Big 2o
pH el ey e wadl (Soil solution) | pH- o= Mea pH ez &=y 20 g =6 500
ml. ST T 27 |

A& 1 (pH (2191F JIZA FTA) © 9GP0 pH- (21T S, SReTe o191 HeIeh
e qta @36 (GIBHeE (e Jiedl wared cosite ik 99 #/f7ad 22| pH-(A=HIt=
A5 dve Fefelferl (Colour chart) Jl pH- (R A3 9ol F(A AGFA e TACH
pH el =1 231

e 2 (FTeria T w1 2R F0R) : GF6 GHHEE ARy A
Jfes! 739l 7 ©Ite 34 FGI BDH- 2Sfaeiie 2t w9l it 23 | qre el
7ol ferg pH SIqaifl e 3¢ aiwel 03 | 38 (AR (RERItE eawe 9 SifeTha A0
weTel A pH- feffzel i 23|

e 3 (EfeTs PammoE I FACAFGE TCEF ARI) - Gelte el v
BDH #feniiel pH 2fcata wel S pH SRl acefd 9@ oI 231 @3 3ol
oIS wermlioites ARy et pH Wfae <=1 23|

Jfesl 71ells w2b G Bera e eTres 1% (el 23| A A ane W=
SR I 25 TR (adjust) I (6T =W @F6 G B et wawd
BDH-2CEMIeT 3fGraba-99 wad 2-3 @F6l MR (wext 231 «ioes weimess 30
(chamber) A4l 27| FoRRES 3@ BTG dfucea Fot dc 231 I-farieis
biehels Yia-gfRe TR Hocaa waed Tge Jeefa Ace (et AR Sgmel 9400 TR
a7 B 41 23| iwfelba o2 3¢ MuiRe pH-2 gfed v pH =riE sfiee w1
B

s%fe 4 (pH- o 927 ¥09) : 9 T IEHEETET 2o @R @7 AR
(FITN BT pH- &3 T ARFSIT @ Wi Taiy e a1 17|
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93 Amfere pH R ey s=e [Rlee sfiafr smmed w1 22|

1.

pH S5 T2 @7 30 FIfRG #[iF St [Re Aol I 72 S
Te® (warmup) F(F (e 27|

“Temp’- =410 YR pH FORD <tz O#I@R FEIRe (adjust) w1 27|

BERCLIC TOBF AL F6 S9! (glass membrane) I& erols ©fe1
ICA SRS el (S (FNos] JIF FCH) L0 (€A 27 |

HEE O@ pH 4.0 @32 pH 9.0 GISrS AR I I TGOS AEMo
(A (7931 27 (Calibration) | (*T SRIF SR Al GO Set 2ETRGITCS
werelalfs el Fa R PR iifow ate B [es 201 |

AR A “lfers Jied w36l @6 (@ I (50 ml / 100 ml) W2
AR R ©I0e BCETRGITGH AW 1eT 2l GRIE-Ai=0 77l TR
TS 203 SIF o1 A0S 203 A0 IR e 716l SoIts a1 A | 4=
pH F0E-93 pH- 71 &fG «ifemita «ia fSfebre fGeal (2t pH- 93 s
"ye FACT 2|

22.5 9[frael € TETE (Observation and Results)

@B A G TN P — &&1 A 2FRACCH AT (P), N &g MG (F)
R G SRead W (T) W@ S7Aee @ @I smfece e pH rse GRee

fforqa 1 2|
Jfed @ pH-93 W4 pH- &7 9% W=

A i)y —— A, B & C 1 Jfew
i — TG pH- 9 T &1F (A9
i) ———— A 2NCTF DI STl T 27 |

B ) ——
i ——
i) ————

D
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T J

T p—

22.6 T#ZF (Conclusion)

(PG SeCeTe Jreda pH-T (A0 Ol Owg Al SF[0ea Mal @il A1 CPIe
Jfeia pH-7.0- 9= A @ 20eT ORI JY el (Sweet soil) et | Jeia pH- 9
A (AF (72 &P Ae o1, (67 2l 9. (e I (organic carbon- = AR,
Jfesl GilY (soil microbes) 3R SIwE fEFaleTs! W@l @R AR | e pH- 97 @R
@ofg Tt R oo Sfen ewifen Soifkfe a1 srpeifefen s Rosmd < am|
R e Tl e s aiwd el Jia #i17 | [fon Sferm 3w dor® Al «ime
I Y& pH- 97 @7 TSI | TE SIRettel @l JFeda pH- @7 W (AF (372
P il Ty ARCER Sl T @O A |

22.7 @iFet (Terminal Questions)

1. Yfes pH T@ce & @[ e

A& pH 0= (universal pH indicator) ¢

pH 9= & Jfed w39 & ST (ol T 232

pH et @ey 57z @lﬁb JCFS (instruments) I F<ee |

ol

e

R Jed @R SifFT JfedF pH- 6 i 232
SBISS A (standard buffer) & oo 929 41 232
o (e svise Jfewld pH (¥ 237

o NS

wfi fee FRee Yfeda pH (@ 232

22.8 Teawen (Key to the Answers)

1. 222 Six (ng

2. 222 SN (A
3. 22.4 e (YA
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>

22.4 oxp¥ 3fefe pH 51 ¢ wifeqs 3ferava ag
B SIKH (7Y

22.4 SN omho 4 oG g

22.6 wI* (WY

© N W

22.6 WK (7Y
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