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@& 1 [ Sfen (F=abEa (Plant Cell Wall)

oo+
1.0 ST
11 R
12 (3 eibitas wice @ eFfe
13 ¥ ST olow
1.3.1 wrdies
SRR —1
1.4 eTCTessist (Plasmodesmata)
15 Al oo
SR —2
1.6 (FEADTAT 2Rgadw (Ultrastructure)
1.7 (bt Sefe
S —3
1.7.1 CEATER (57 S 8 Aerem
1.8 cFwaibites I
SEpATET —4
1.9
1.10 37l ¢ w7 AFEaren
S —5
1.11 A
1.12 T e
1.13 TeasEt

1.0 Sty

3 g3 Ao falke Regef sHeE o= qE—
o Tftw (3 abian =gfe ¢ Ry

o (I AP @ T3 B

o OIWE T T NoelCHEl
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o (FIT 2B oot IR ToAm T2
o (T ABIET I
o FIT AdiEw I

1.1 ast<=t

e Tfen Teice 2P GGG (plasma membrane) I3 @2 29 SIREA A1 ABE
T (PRI (@8 I3 AT | G2 2 ARSI (G SRl Sfegw (17 A5= (plant cell
wall) =<5t e 21 | G209 (IR Sfen Saites Sires] 2l (AE | aaeid 78 aFfen
G4 (BN QIA-(2ANTI61), 5T (zoospore) 8 Te=CRA (gamete) WO At 21 Tfgn
@I (FRAbh i | e Sfem R bk adiwe eeee (cellulose) I
AferriFRze R 4e | e zaea @ @b adiwe FiE6 (chitin) fea sifds |

Bfew (02 9 (1T W2 GFH (@I (ATF T9 (A2 TZA I 1 (&1, O 5
fifbes 10| FRe @T ABIET T0ey oI Fw g fem 2102 (ACHIAPT (protoplasm) @&
(I (AT D2 A (I T §F [@9PIG o+l FC BNCE | 0T, (FICal Gifs (™2
Fog % | OIH 0K JCACR G fofioza (2T s, Tt Fraziss (symplast) e
Bfere | (F2DR @ SV (H SRBH GF(G (T AT~ T I, ©f ARG (apoplast)
e 3o | Srewa, FEeEt @3z arenart Mferseia Sfenme sfon 3 | @8 ez
ST ACE2 1l Tew (M2 STerSed Sfs wo AR Ao T 2ro 2AItd | [=iiet w2
3 GRTE SF |

1.2 (T DITad W @ 8@?% (Definition and Nature of Cell Wall)

(a) k@ (Definition) ¢ 2PTN! (AR ABCA (T SCATGIAFNT T@ “miel 2fsf
TGAPRCE (@B B(H, OIS T FH 8 Tfegn (A WG anie T YETo Gefteie
(cellulose) @t 2if5s (R Tfewm) @2 AT (@b @FRAdR 7 27|

(b) e (Nature) ¢ 4G (ATIATE ACHNR (1T ABTE I 21, 7€ ©f 374
2 (JIEF LR | GG AT AR A2eT (9FAe-exine) AR 27, TeT©
ST (2HIZITT 3R 2RI (@B A2CIR (AT I BTG (tapetum), Tea
AR |

CTRCAIS QIS (1T 2BItaa Sty Setmmafe 2ea @S ieeEns (hemicellulose),
(#if3ss »mi<f (pectic substances), et (lignin) @3k A= (2B (proteins)— @l @

TS |
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1.3 & (2@ Siod

@R ABIET Teoife @ sotR ol fofe T e fomeam @ Hfee Fat I,
21— (a) oMt (middle lamella), (b) @itefi= &ibia (primary wall) €3z (c) ¢ @bt
(secondary wall) [ 53 1.1]

{b)
@ m:- 1.1 : (Mo =bk [RB siftes Sfen eRabr— (a) 22w, (b) FTR=A |
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(a) gt (Middle lamella) : SRl T0EF AR Tiew (R 2 T 7% 41
T @ IR 2ANS! (@Rl @F0g FIE AT TSN @F A5 FIesa W Amieda
AR | 3 WAEE smiLdBrae wepsimt e =1 33
T CPITAR 2N AR T4l B Wy seew | SSHT (I (pectinase) ©
% 71 | S ST (polarized light) fEC (s | 1 701 SPIRINS Ki Corlbm
936 el (amorphous) #wief | wife «ft e TR TR, S Tl (PO

. . P . fifszm a3 weeT1 @2 afEms

(isotropic) »mi<f | st sETe (*=FTF (pectic) ol S (maceration) <1
7l oifFe | I FA-FIET e aAE e
(lignin)T& =7 | Tgelia Tex e Al 2lib sifde 2317 17, (T S e 7,
TGS 2N AT 136 7 20O AW T I Fo 20 ATT | @3 7,
Al 7o (@I AT ABT @R SR T4rE Ne @6 SIfftes GFF A0St (RIS
et TR | R{eaw 03 739 foafs w92 fnifemge =1 «wifq @fit stom oo owtg Cafae
gt (Compound middle lamella) s Hfzre a1 27|

(b) etteifsr 25 (Primary wall) : 15 2[4 12 #{ite 2 22 2ibE 2@ Al @m
2Aibia | G202 oFe T ABR, @F = Wl (@ GO ATFRT smiLFweet [Kiafos
o | TG (T SR SH RO (T 2biEd @3 21 walbe Auce As | S
@I AT AHRDE GFNT @FRABR | €2 TG @ 7F 27 A1, FFrS 1 (AT Sum |
A AR GRS, ERCEETS ¢ (At (Bg w2 1.4) a1 aiefi b sfys;
SRH (FWe A @ e I T AIE | CREeTe AR T i bk
EARE-AfF (optically active), Siefie fTEsm19< (anisotropic) | 21 2 «ws (e,
oorw (RfoRIo G2 AR |

2T AR ANE 7 OIET TR IR TG (@I | 97 Ja W6 FACg IR %D
| Il (@ A S (e 98 TEfe) e =, el oiwEr R
(reversible) itz | 91 ©fs=A (Strychnos nuxvomica), (xga (Phoenix sp.) 2efex Sicem
M P (IR A @b e FRREEnT @3t Tome IE I | T,
2Nl 2K wrorg Fe 27 |

() CFet &5t (Secondary wall) : (1T 3l SR (R SR I 75 20, 2lielfir @bl
SR (T AR ¢ 25T 2B TP ) TeF «F @R AbF 2 =7,
A (Mol (T 2ABF S @SN 7| G2 e AR AR @ 2 2 (> 10um) | «are
ARers foa w7 A (Ba 1.1(h)) | 25T @ 2w spifas SRt ¢ abiEa
SRR 7Y A0, (T AR e TrErrreE e 2w «Ad « |
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(Mo} 2BICE AKTe EReES (50-80%), ERNTRES [KfeT Siite i At | =—=)
fersife, JRfm, Foha, G, e o7 (FRAPRIN SIS, TR SHED), e,
Fferml Tocal @efe (el 2ibita Fikew 20 It | S (Aoa G4t AT e 1 |
A1 2BITT TCo! @S SATEAT-AGT @R &b (@FeNro-simitea ToifFfon s o
AR 2T RIS |

AR SRR O N e (I ABIEE (Mol A o 1 I, IN—CFARTA
(sclereids), ©% (fibre) (T 2SS | TR GIZTET AR Il GBCETN 2FCITRISAR TR FEK
@I g (M b Sofge AFTe Al AT M AR TERE CRATTBISIRTeT
ToAMWeRE 9Ntg IR I PEAPCE (T 2ABR AT

CoTel 2ABICTR 24 e AT & G (PR 75 1 (Tel2bi 708 2o @1 = &,
APTCITETHIG! (plasmodesmata) (fo@ =12 1.5), 3t (pits) Ao TN GRGTR Ot (1T
20O (ST @I SRES 2AE (f5d 7 1.2 PIRaiRt Toam) | (@F bl oiitg @2 56T
=@ T 27! RN W s 1.10 Sikee |

1.3.1

G T (O (@ (DR CEEe (R e TR Sfemd «F Siee (ST |
CRAITHI2RG e @ fN&fa afzraiTn «ig, Sfen @R pelve (AF @@ T A,
@R T I, T e @hiR ¢ @im fe a5 v 3@ | e @baesm
@9PIE SRIITS AT | (@ELABIET Teoifs € 1ot Ttz fofe Fea auime: fon ez o
52 T AT ¢ AL (4T TSR ST (FITT ACAE) ; 2N 2ibia e
B 2pe ABE A THEIE (@IF [ SR WK IR RN G cne AR (Fe, faws
Ie, AT AbIET o MEke & 99 @F IT wE @ SN | CRIE,
ERTRES aefs (@@ e T3y AtE I didfiF 932 ¢ @R bR SIEs Afew
(=) |

e — 1

(a) IFANT TCGFIF AGF =7 07 T3 2B 779 T 8

(CTECeTe, AfRECRTE, Sfen, mikes Smi, SIEs-iE, STeey)

FEADT 9T dFT—d@ A — TATST T G (@S| Bfew FEeitE
AyiTe—adl 5ifFe | @IT APRE T @ — Feol Sfelee TR W T W
To—Fg AR € (Tl Aba— |



14 NSOU e CC-BT-07

(b) 1 ¢tz 2 Tk Tg fferm e ¢

1 2
(i) T ABF € ATIHTR SR a. MRS

(i) foils =7 /M2 b. qTAARG

(iii) vt C. Tl 1T 2ABE

(iv) 2T @F aAbR d. sTcz=e (maceration)
(v) Fe1-cIT &b = e. e

1.4 PTG (Plasmodesmata)

3T TRl (oItR (T W (I ARICEE A (ARG (@I5P[a T I 56 |
I ARTTTSIAG! (G5 — APTIATTAN) & 2T | T SfGnd I LI Gd 9F
wiffves caAbleeE kR (Fwens) A% ==

AT (@FE PR @ T T 37 i AT, LA (F(q (R T OF G-
| 2T Tel 21 el 2 Sy
A CPICT APTACTTE ARCE X | ot rrasfen AL FATFG (primary pit-
TSI (analogous) =1EF AMETST R | o) |t oo | el (R AR -2
e @ SIbE T T I A1 G
(gap junction) I 2 | ! (ot T eIl (I et AT
AT Fo-(FC@e  APTTTINNG! o75 F1
7 | ACCTSANTR AN 1 27 AIFS 30nm, (Lnanometre (nm)-10° metre) | SR}
W G (APe @ 27 |

GG APTCITEITS G0 (I AT (NG, A (IS AT (TG0 B
& SRR @IPE T TR | 9T TET 2! 6 (IR MM (cytosol) ey
@36 & 24l (open channel) 3% 23 (5@ 1.2) | @2 Fiferm N0y o3¢l qoesiaiesi
Gifere 31 A2 2PN 27 (CTTIBRTH) | A7 BRI IR KR AT Al =4 |
(AT @ 2AIS-+Ii7 MR =E NP (F FeT 7 S I ARG (annulus
of cytosol) | @3 iy e (RIG &9 31 B (ion) Kb (FICIF S TS O BB FIC© 2IF |
G, AL THIHFE FCE APCNCSTAGR TR W06 | I FCe g JuiiF = A
ERFe (macromolecule)-<3 RIS BAGE (@IF (AF (IR A T | TG
fmm @2 @ @32 Wifer T eizam «1FE e Bfer mrz ST =S #ite |

APTNTTTABE 510 R IR € &Y (@FI ame ARy 3fre I @ @9 (AT
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R Rfen o, S Aefs Akaem 2 a4 G | 97 Ao 2w g 96 wmief
8 ST ARNZR ARG g 2T ST | AT | (% I 1 Gl [ N ©f (I S _km
AT AT (71 TR (T A6 AT (I 2T ATTR | SFTSITE, 2SI 2171 T ofe 2ifeas
s FIBE PTG fa ofte 2@z FAE o1 TR | ST SMiHem To8 SR
&=, e @ 2720t (cell type) [ St ey Sreresic ammfa I Wiat Afis Ace
I B | T TR ! (I SR APTCHCTINIG! (7] IR 1 | oAfFere 2630 A0 0
R SICICRY 2ATOIRIETS w8 20 I, F(E| SIM-2WICTR Ge) [ SRS A 1l |

—— (1 AbR-S
A 7| ATCCSANIG
—— G - ™N

[ A S ARG

S
—— FARGE-3

e e

qretaeNE e (b)

(a)

a7 1.2 : (a) @ 2APTCACTANGE 2109 I | GF6 AACACTHANT AT

(AT RS (TR0 TP S K S 2ifs 23 2 o1 CFeaa 2w @ikl 78

MBI AT [ AT @F (P (ACF AN (P QOSSN AP @6

= GAIfe =1 (b) - I Tl Fol AN Al (o e APTCNCLHAG!
AMS! (FICIF S ARG @ Fifore T2 |
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1.5 qEfas oide

S T Abiem wwm waAM (fraction) Resmel @ @4l a@ @ @l oo
FRRGG-97 A (polymer) (B 1.3 € 71 1.1) | 2124 (1T AT 9§ €&
25-40% GTEILETSr, 50%-93 SfE S[aiiay sAPreRize ar @ 5% sRTHtaile | ormy,
e (Volvox) (aNas e CoRITeT el et Cofd 2rans 2Rttt ast @3k @it
GRS, ERCEES AtE W | Bfew Teite (Kingdom-Plantae) @33 @Fwig foe |

GRSTE (Biosphere) (@ (o1 9197 2pY W18, O 26l GRS (cellulose) | 91T
Afe T27 GRNSTA 2 CRIECER AR 2@l 101K g, ©F faoe eifewygl Fifod (Chitin)
(ATF @ @l @R | TG SEmR wF ST Al SIS e GRS | %ais, i,
G [Py A Sepe [Cwizge—HeRReE (Tunicates)] @b #iex A |

CH,OH CH,OH
(a) CTICTS (1%4) Imkage
CH,OH CH,OH

OH

g M- 1.3 : JU @FRADE cARPremEe
(a) CRIEG : graie 3% @[l [, (b) IRl : N-SpiiGRAgErEEs
(N-acctylglucosamine) @< ==t ffife | 31 eitew (aiet fuca fofers w1 2wz |

0 GETEETS (Cellulose) : @3(T @R #IfeTI17 (linear polymer), T @3 A GG
(monomer) &fet ZCA 4TS (glucose) | @ 10,0009 S 2T (AN TR
T P(1—4) 1w (linkage) 21 SR | TF e (RIS Seefet o191 Xefe a1ow 30 |
G R T *[&eT AN BT ST 20 g A NRCwiefge (microfibril) 3%
I T e 2 (@ FEE MRCFNER (um) Lo |
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ANCHCET (@FEACE ke 4@ (collagenous matrix)-a7 <7 Tfgn @@ 2B
GRS MEFrRRasi (2ifee A @ itg T 24T SR FEIh ATreREe
3R afRcaita i afoe | qitgm AfrraRees S S 2@ @ReEETS
(hemicellulose) € ¢»i=5 (pectin) |

0 GRTEES (Hemicllulose) : 32 <141-T& ATHISRIZS T (GRS N3G IwRB -
93 7T H-I%1 (H-bond) T RITT I& A | WS I6 @RGHETE 99, G
NIRRT TG 1T T ofFare 30 | T e @iw 2tk s e aww
I | ERCEETE = 2 739w | 126 Sraritalel @RerEe 206 ¢ Sieta g
(xyloglucan) [[5@ 1.4(a)] @& Tigen= (xylan) |

0 ¢ (Pectin) : 23 @R LIRS ARTTRAIZT A STaPef AT veRIee
ST (galacturonic acid) 4 (2000 X GG | cert-gre ~midf s TR =we! A<
eitT) T oif0e | B Gl e SiHmge | I, SO ¢ &l tofd A, e
(negatively charged) | (st @l F2(E2 &ergRp| T T (G IS el 2|

S
@@@

%“%@@

el

(b)

foa 7z- 1.4 © (a) ERCELETS (QRENFFA); (b) CAFOT (RCADEAFOEERAN) | Glu-gire,
Xyl-siizrare, Gal-meaAFioie, Fuc-Fetae, GalA-amasbe i e-snifre, Rha-amsee |
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SRR (T Ca?t) 0% J& T IR TCER O T IF(F G2 (@@ (gel) I 3|
@R dbiiae (oFhd @ (TE-sol Tl (o I [ WTNIIE GRS
NRFFREA-9F A @ RS 37 B IR | (7 TR W-*eF TS Sniwy ==
e [ow 1.4(b)] |

A=A 1.1 T @ alibitas SR A

sAferia e Ao

(TejteTrer B1-4, D-g=9

ENEEES B-2, T, GZel, FRTAILTH,
IR

Copioe SRS, SO, RS

RO G CRRIEW] SPRIRCNEREGM, B1-3-33  LCRTATI

AT ZRyFhTfEE-a Iy

0 ART=Tenw (Glycoprotein) : fen (T 2fbiaa SoR St Soime 205 etz
s, T AP «ItER A e 2@ @FIF AR Solie e @il | 2 AR
AYTO Y2 AT ¢ 2ADIF-TE SLEHF MR [(@AN— 2S00 (invertase), GTEICETS (cellulase),
(oi2f3TTs (peroxidase)] €kt At FANS (structural), I SRS Tt 21
GFACHAPE  (extensin) W | AFACHALE  (Aw, SHRIECA wpifie FRgRaiie
(hydroxyproline)-4 432 & (a1 SHNERC SOFCSR &R 40%) | SCER@lay =i
SR SIS (AFE (serine), w12 (lysine), (2 (proline) @<k 2R glycine @ A |

afefem (Lignin) : e @i aibiczm @ Seacaten Ssim= 2ot e m (lignin) |
NI AR ara |4t OF AFF @FeTE S (phenolic residue), T FTIF
wwe (fibrous) c2ifbtae |« @ vy 3fa T | (@ (phenolics) &feT @ o=
FRGECATH AT I | e siferig a9 S 6 201 e ST (ferulic
acid), TS =ifTe (coumaric acid) #efs |

Tfn (FIRABIE TRe ST ML T G0, AW e 253 0 S 74
6T 8

(a) fFefB (Cutin) 2 1T (lipid) e @ Tioe #ifeTsia, T@ Sitew, (Ta-AMhFHCa
IE IE, IR T FA-FIET AEF [FeHFe SRFACe AT |
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(b) T3fE= (Suberin) 8 I SHIfFTS (fatty acid) T, T&-SIRMIR, F5-(FF € S
T &bl “ihedl A |
(c) Sy (Mannan) ¢ SOICART (mannose) ¥4l &Il 98 @ @TIAfPTRES
(homopolysaccharide) Tt =GR, %% € S0 2@ltF (@7 25 @l T |
(d) SR (Agar) 3 D- @R L- siIsioIe (galactose) SR faca 9iffe «aia
ARPTIFRIET A TERITAT (sea-weeds) @FEABIT sfeat A7)
(e) CAITATAITAR= (Sporopollenin) ¢ AR @FABIH 22 awifeiE
IFFT o I, Fie-are M At @IF AT To% e FE|
(f) ¥fw smi g (Mineral substances) & AT*E FFAOEN @ loHHRNGT
I @ Fleratamst [T BT ol 27, @ 6 A (FHAREN FIE), I5
AT (TR SFACEG), T 2rer (Pifersl) ool
SRpRE—2
(a) TS = A g FEva T 2
() CRIETE @b *RifFs/sHEe B, 4- 4T @5 2= 9B AT |
(i) CRIENeR JLIe SRRl 27E7 A 7o 2 P(1—4) [ a(l—4)
AR s bl
(i) RO ez 2NeR W RIER/AMIRT AREHIRTH/ 2T @
ABIC |
(iv) Terifem aem (ifoa/AermRize/ e @6 |
(v) RGBTl ok *F/te7 e /spmiEe wnitte, @ S @i
AbIT s (structural) 2lifoea < Sraraaten Tomia |
(b) WS T3 YA ¢ I, &, G 2O G0 AT @ T 2Zow e | @b
JICHR FIZCT 0T, @F (Pio! & T, S &9l e o0, RCFTRITHT A Searse q0ga
05 2 56 | (@ AT SATISTH SR 2AS-TRRCH AR o) | Fe1y- ey #15
TR A A (I ADIT Tolfrs IRl Toime e s ey fffwe g 365 smied
AR A | 5 (reql 56 SRPITH (I AR TReE SeEive AR SoiwieTR
Eree Hiere FCo AR ¢




20 NSOU e CC-BT-07

aief IATEE GFF g e o=
1. GRS |gtae @FRIfEESReEe (Chlorozinciodide)
@& T T |
2. (Al | iR @ @ @@ (Ruthenium Red) CairaTifat-

METFLECRIT SpPTe | &1F 20|

3. fsifm | leceraiget SyleTtie (321- | IR 2EtgiieEize

DRG AR (AITo) (Phloroglucinol hydrochloride) ¢al=T= 56
(F; @RI CRT-25% T (|

4. BTHweT- |G =mifere o 1I(Sudan 111) T 76 (FGJ |
a7 Toimie

1.6 (FEADBITIR 2IA09 9191 (Ultrastructure of Cell Wall)

Sfen @ aAbim o7 ow ffmm oifim 3z 928 403 el ST | G
SERBI, S ME (OTo-TPIRIE MF (ATF SeRel-REERee T 9w @ioT it
oo afSTe 2R | SR @2e SF ST AT (R |

CEES SIsfe] @ bl @ o e “REer {7 rs, ¢ 30 9% (AF @
TR S{TF N T | CoNERIEfeR SRTETHITA (polarizing microscope) (FIREABIR S
fa-aifesras et (birefringence) =1 #ItT | O fofare @ ST 41 3 €% T ZEFG
MECFCHA 7R 9 T2R 77 el =1 2l @R @ReE-fen gitaw Wi, Sfen
@Imaidie w3« (phase) ©tol Fa1 T ¢ MELFIHRRAR 1= (microfibrillar phase)
R (T-F T @] #R=7 (gel-like matrix phase) | (FAIPTS GRTAS NRTERBRE
AR AFT T8 419 SE-[ET, [ I a9 SfmreiFE (amorphous) | T G
TREE 2j2FeiCd b fere T3 TR | &b 4ita AF @NERENS, (o, S Aferrexize
QR (I | TR @3 g 9T Tl 1 5T yorge k&0 (reinforced concrete)
Iz 2 (fibre-glass)-«3 103 | 432 705 [RfoIsiwel (elasticity), Twarmet (flexibility) e
B/l (tensile strength) Tfew (w2 sl etim @3 @R | Toime, «af @
afiF Bl (molecular sieve) Tl FIe TS |

X- A TemItes S0 CRIteie MRTeFRie-aa e [Raier 2o (|
Valonia-=IIs T*RITE glte *efsiafe] Tee ©id Aftes @k @33 el (polarity)
IO | S (LG fO@ w1 20 I | SR *oria Nageli (AT % I 916 2ot
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T fealell (= Frey-Wyssling '€ Miihlethaler, Preston, Albersheim &efs) Teaafe Prate
(TR | RFFYRIE @ R 95 AEs= I 2 |

(a5t BECF GTEICeTe o 2t 3-3.5nm, tiesS 0.25 (TS 5um, G3q G0 Aifes
tofs T (afeTeroify wiEfeet at elementary fibril) @fet @itg 3 (AF 5nm | @3 5
afesals FEFT @ MFFRR[A 9o F@, A At 20 @AF 30nm | TS,
NFFRER (T 2BE T +HER 9w G R Rebe 21 | iRrewzkae
AT GG (ST I WIS (macrofibril) T 5T 0.4 (ATF 0.5um T | @-7
T AR (anastomoses) &Rt @6 fawifas w& eyt 9% 03 | Crae e e
T ARTIE AL TS 2R G JCAG 6 27|

2T @FEADTR CEES NRiFwREEs aeE e [eoe 2 | 3fane [
7l 38 @R IR (lamellae) Srebl #7beid (4l AR 1| R 27 GF M Sifer |

R RPIRIGCER A LI STy AT SISISiE (3 A< A @1-Bigf (cross linking)
B TR O AT | A Sres Soimia 2ret @FIeEee aiRieigde (xyloglucan) €
SpRIRCAIEIge (arabinoxylan), Tl 2Kws J& AMF OIS NBTERABECEE A0 |
A1 150 b 0T (efretier <& fMres
S S (inter-chain) 22CGIS= 3% 2l e 1, g
IE TR NRLFFBEAA-9F (FePTre FioA V=T T3 L ¢
(crystalline lattice) T I | @I TPl | 1xGp [p p [T
TRIFTFREAE @77 FEEIYFE A Y ];
(SrRRTaEEsE) SreEe @ frfik-ag - AN

(T P& FI (FLeT 8 O %C ™ H aﬂisi links) 2 | [C, GTeICeTST; P, (o5 XG,
J| 4T T . , GIRCANGFA; AX, STRIRCAGIEEAR; AG,
5o TR | AEd S Al e s SOIIRCAIIARTA; HG,
&9 s F W @AV (A BL“Q AT @A @ITNTARTHIRS NI, E, P e
TBTRRR (cross esterification) Rt Caz | (4D
g (bridge) 5f5® =7 | T@SHTF, Ca2* ST A

f5res (chelate) FACe, (FIT ABI (AF (HF0w TR 81 =7 1 |

ABTHCADT GFAGPE (extensin)-9F TiRAIPE ST (tyrosine residue) &=l
fATe W A @1 s SiT (SNt | (O 20 USR5 19 a1 TRLFiwiREe
3l (oo oI 27 (foq 1.5 —«i2 foafs =ifs simeiesel) | (FIF &b 702 e 77t Aoz
I e T | (T, (PR (I o] KH SeFeq (oR:pion &l 27 | G+ (el
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iz anifie =@is (fungal pathogen) SIIESe F(F | FCH (AFHER (FIOF SRPE GF
ARSI 77 e Biee T2 5 | Revm @ 399 (oo “midE =aisa 2
@ty Face @feT>53 (elicitor) To FF|
T ANHE @ IS 77 I AR & T-26faa (RGD-integrin) ol ¢efifoe |
(Tl (I 2B Sl fsflet=itl @ueme AR SR | S (CT SiReE)
RIS 2 60% TS, T ([CT T @IS 98% 7T 27 | CRIele Naimiafaetef
it S wfeyrd 3z wea =ifre &1 (ba 1.6) | 557l WAl (S,) IRl 7 =)
SR RS AEFFRREER v Baferme wTele T 27|

= - = (P TojEI

Tl 2

L

g T~ 1.6 | 6 wizCE™ FZTER @IF ABE ERES-NFwEEe [aueE @byl

(oMot 2B AITET W% GEta SeEe wifd foralfed (lignin) ARFCS #AIGF, TR 90T 32
T (atE | Twed ks e (M.W.>10,000) «3R SIEfEizs caitel (oxyphenyl
propane) SICISIE (monomer) I& @2 Ffe1s (phenolic) GTR &Y, @iiFfes smiecs!
AT CRIEITER “H2 TM wLel I Witz | ©% (X 2Abicas 2fslt w7 At seam
(lamella) G SR HLITS CTEICENE, SI2F S0 TS fe1aifele A | IF GG TN TST@
Tl 2T 24 WO | 46 Mo 2], TR ERICES 24 S Tl 2[0C S7RIE G3%
ferafes 2 w1 wg=IfaR #i7 (@e Fahn, 1990)*)

1. Fahn, A-1990 Plant Anatomy, 4th ed. Butterworth Heinemann.
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TSACH(G HER @32 T[S SRR I A (3T TR (F1F ABRE JOFT ©F 2
(L HAICS T | (RICENG TRCE IR e TR G-I (5 oo BICet ([0 T | F0H
G (GEICAICEE TQANE SICoPHIFS T (~40%) T | 0o O[T TPl 203 20T 2T «itad
2APADT TR TATOIE T T, Te 75 1 | [Fsifeae 7575 el 2bg «acs @
Tl A FoT IR (OIE | (R ABR 4 SfeRe smirda ks afees
S A ZAGGH (incrustation) I6T 23 | SrewR, «2 fasifreaws (lignification)
TP S, T THOT SEW A SERTIT | (I (@A (FCg S (R
ABIE AR, T, ¥, F2eH, Fife, (o=/witeR “mief agfs Sl 27|

1.7 (FEDITIT Teolfe

g Rerem o) =, Gremers wik o<t o Sisiey fNefFaem I @
A= Terlfe 27 | (ATeed AEI Sl 1w SR (microtubules), 46 Siofes
SR T ATz Ot el 27 | 92 SIfereid 7a TIPS (phragmoplast) el
wfefew | 7t ©Ift Ssie) (@R 72 AR FCNIACET AR 7S GHITe Ao I
I ABR B+ 27 | ARGFREPM (cytokinesis) TS SR 27, (FIF ABR-7F9-5T &
Tibete™ (ePRe (dictyosome vesicle) @FT 27 «F FOTNAB-@ GE T |
cShmalel I [WteT P «Fowg sire-ag Stel (plate like) cePRet Jf@ w3, IR
SO G (I bR Tl w0 2 | G370, FITNARG, (FUR (SH € oS (7ge)
ABEG G1eT-c25 (cell plate) A (FIF #ire et «if7fow (57 1.7) | ST SRl T0g @S
MATe “ihel IR |

FUR (SHFA-9 AR IR TCIHACEN (ShReet IRANTT I& 200 ACH G=R @I
Ao TSR (TR ABIER Trweel 2ARe zre A (oa 1.7h) | 7 #I¥® &fel @FIa

G A 0% () (Fretls et | oy o, srifersief cwewn s
2 | IR O] (FIF 2 I G TN ORE FCA (FTATNACTT
wfen e BIfe 27| o7 41, TgH | AME IS 77) 9@u (@1 oo qiEsIE
e 2Bkl wier @im ab | SRiEsfT FEREEAPS (phycoplast) &
=oi{ 3 (5 1.7¢) | g, fog (STe | SR0TS |

8 IR ARRSETR T @FEeeT N-2M7 Folee 21| Tfor 2tk Swas
G AT S9N 27 | e B W] (PRl JiE WO | ARGRALR SRS
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AT, SISy (I (0 B (T LIBITT T AT, AL (T AT TAmef e
IR | G G @ ABRS I AT |

o ;- 1.7 : Tfew wiw Retem Fite, @7 «ie jfes sifivatie @ifba)
(a) CGreTterer wHilw Siofey faeigaig; (b) «fafda s fige @Isite, (c) @IF [Korew
(ABBFARP) ) (PRvire Texans iy 46 wiste; @ia [otem 19|

ATT (PR 2T I AT 217 4T CIOETHN (SHF IT& Q€T I FIF0 N
USSR ST (ShREeTe (T #AITe B% 27 | IR N 120 S7fey (I &
G CANBIRGNT 2ol R 27 @R @l @ ATt oF 2Rbfs +ke s

eEl (@ g 1.5)1

SEpATeTe —3
(a) ¢ ARGFEEET @R & AT Teoifers auw 136 e Trad w2,
e TG B G FRO7R CRANCE e |

1.7.1 CRICEITEA (&4 Bedifs € AR

AFT O (GRS NRFFRET-RETTS (@i Zre-grmia 5 (freeze
fracture) TREIESRTA (Micrasterias) SO (*AIE 3R SI) SlE0 (S T 27 | S
RIFMTY 579 F1 AW Frorafd FRUw v T @I (rosette) SR Afes A
(fo@ 1.8) | 92 @G G GG NRCFIFBRER T (5mm) &R Sfow | SRpe 1
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oW (@ @2 MIefeiE IRIGHREEE EET T Tive | Pites @3 nisi giq
TS T A eSS e (enzyme complex) Fee Reafbe | Witz Araa
T T 2E! (Reftetie et (cellulose synthase) 1978 GTRIGATS: 919 fe] T@ efefe
2(© A, @I NHET GRS Fces oo @Rema e (lateral) «1F 2re
AT | (IF-51] 9MTa SRR TSI 2 5 SRES SRl s Sl fMdike
2| AR, MR ST MFFRREER [TwRe smfem [ T 2301

e el @ FABEE (colchicine)-«3 Toif¥foTs Tg 78 SfRrTwRiaeR AFe
e ffere =211 3fe o koAt 28 WIS (w5 Bm (Colchicine) s 2w
A | 4G & S @ (PRADE TRFPREET [T T (R Sl [iEe @ |
e fdifae = ARG SHwfERe a9 |
s+ 55 F ST 27, O 47 <IfmE T

Sl ZHCS! (@I 2R GHIEE A (@I i 20D AT O SEHF T3
WE FEE R | A A @O (rosette) s Sifee-fAfite @iz @1 e o o
@R =aE @67 (molecular motor)-&F T TITS AT |

TSR (SR-8e2(f6 (biogenesis) @R ATFC2l ST F21 2G| 272 @b
Gl (TR (T CTAS @F o W (glucan) IF TFE SRS B(1—4)
ABTFPINRGTS IHA AR GF(6 o7 *ofe1 (O I | 93 I S 2 GTefeeie
cee-g7 AfFCo T AT GEES I @R MR fTer (Aifie | A e
S afe] (T ARLGRE (cytosol) T0e @IS (TR TG BIZTATHS FTFS (uridine
diphosphate glocose-UDP) | (1T 7% I(ZCH 2SI 778 Tge CTILeler ¥j&ie fwisoys 23 |
=l (UDP-Glucose-93 7RIARZ M9 T G (TNEHE TETe! LG Feras
(sucrose synthase) =Iss TS @it (6@ 1.9) | @-7et R[fda @ w7 SIeay =47
T OR GF2 AH CRICAIGR *eAafel Fordeid 2RGIte Idaa (H-bond) ==
NECFFRRE e 271 I @@ (Congo Red) <IN 36 »mie H I =i
CTEICENG-93 AT TS 28R Fo! A0 | FeTw, Afb AT FCe, Crefiene wjepafe
W H TFl 7R MECERRRETE AR 20e At A |

&FT 2B Yitar Afeeraaizeefs =it I (Golgi complex) AR 77 @)
Ol G (SRE-GF WTS bR aiita TR A oo 27 | @ECEETS ¢ (e
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(eJCeTier B EReaERETR Gl

(AITAG (rosettes)

(18]

5@ =R 1.8: (a) 2FTHRIM CRIES ARSI FACATH-GF G0 2Afezniol | (b) (1T #i7 (eifere
NIRRT BB 26 ABIRT 5w — (e (AAB @R (@ANCG @ (2T =PI |
[t 1o @ Towved Sfewa (7 #iia Fre-2ieoia (freeze-fracture)-« @i s1Ta= &SRl (71 0 (]
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FRCHIT o) AT SLCAGT 2T A2e GIThIcas (glycosyl transferase) sihel T
SiETel FACHTA-G 0K | ADE QAL HEI© ~ARPHITRIRORTT NGFT THAPTR 7B

|

BIEARIGIE
B (1—4) szt e
CTItaTS e
Té t ZJ{ Sy
3T, fu. fof 3T fC. fof GTSICRel
IS
ff"\\m e
] E s
e FOE
@ 1.9: (HIEH-T& GTEICee PIRCR @Il b-1, 4 269 *[S[(eE AR | 2taiera UDP-glucose tof
T LG (AT, LIS PR FINF GF (T -T& LB AR |

2R EIRAIRTT-Ta (I 2B ARIABe= AR (assembly) SC6! AR
(TS (collagen)-«F WK 7= 27 | &fSCe{e7 (post-translational) c2iifem SRTxRef
(poline residues) 2REE 2R A & T GR GTORZ, ABI® TSI GHiferl
7R SR% 2| A @A SRR 27 @A FACHH, @A AR 7 IS 2|
SR, IO (e 7 l, FRefTe ARty @R abig e =)

1.8 (FRabita Ifa

132 3ffe TR (@ @AbE fta fea aefve 2677 W, MErEwRRas (@R
R 05 SRZS) SFHIFTRR A AT [ AT | SowF, SRHifeiah &
IE R (I 70 TNErrrrizferef =ife 2|

SR (1T ABIR sAfTmeflem St Twal Hifds 71 2e (I @uiRe e & Al
Zree enfHe wmifTe (Indole Acetic Acid) oM™ @IFe- 2% 20 (expansion-
inducing hormone) B#¥i<% (subapical) (1T 11T AT FACE SIRETT I TOR | @
ST AC!, Tga A Tl ARG NN TSI 7 | TROATHF, @bl Sl (90"
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@ S Aol F63, 7R oNfEs pt eeEre (cellulose) S<EHIGCE T 0
(OIEA | @fS SRCAIFITIT SNE-REEE IO, T WRCFeRger fa Hfee =
AT |

ST ACF 21w FE T (AR (@ (@ AR, NREFFREE 0 b aifsstel
AR 27 | 4L NRTFPRRE =N 27 weeiGeis; A0 2w -oa A e
(axis) 7> a7 (perpendicular) ©IE | (T 2AREPIE
R R [P S S —
AT NGTH | (&FIF [erew
TRIFFRECET oo S OF F(F AN[ACEE S5
(FRENG SIGF T AT ACF |
TR Aere 2re AF (5@ 1.10) | K@i @ETre=
@ CTIF *(1951, 1954) ST T2 ST Al W0 (2liel g (Theory of multinet growth)
% TGS TG FER @ WRFARfEe Rior 7 offess @3 %7 (passive) afe=
G @ft (FA (FT LRI BICel @R NRAFFRR[ER AT Reypereia TR
(cross-linking) ™if2ieT 23 et 1=fbw 27|

LT (@) 2@If¥e 2eTR oS : GRS et
i TR (P org T A |
N 7N T (b) 2eTHCe T MRCFEFRRAEE
C AN S T 07 TR AR TR
—— T — ~ | (0 e o TR o
I-—-—-_-_',.-- —T _‘___‘_.___-‘___-:.__.__'"“1 N
@ 1.10 ¢ WIFGCG caltel wg (Theory of multinet growth) SERICE (FIT 26T 2@ e
R I MR TR A0 |

*. Roelofsen PA & Houwink AL (1951) Protoplasma 40 : 1-22;
Houwink AL & Roelofsen PA (1954) Acta Bot. Neerl. 3 : 385-395
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(1 T 2SR (FIFABIE KT TS Hored AT | TFoTo DI ZoTe
BT I NCF | ERIETS 3% AItad Somi, T2 HEAGTS 23|

@4, JelieT 2L bl We TRiErR Rt Fewsl W Al s (lamellae)
(o R ACe (el AR | o Fpfice R Rl (@1 (angular)/fes (@I, @i
G2 (I o 7, @3 (@il S Kwg oiesy o 91 AT | SIS e 2ibi
Toiwiw, 2R OE IR % 23, ©f W@ 46 FIPRE T 2bfere B, I—owve I
1 BAGAI7=IA (intussuception) 8 B Jfa At SHTAITE™I= (apposition) | A2 ST, Tga
i Tome Rwsi R SrepeE e 22 | Ber Toft 2=, o SAmasf
Rwwe NErEwRREEE THRel % 2w @RCa Il 525 W e 7= | 209, 7H
A0S FACIN TS | S el TEA NG AT T g Toqw 2bfeTs 23 |

QT GG AT FLCHCH SCED 31 20! | AL AWK B0 Frey-Wyssling @€
Stecher (1951)* | TTHIS BItoR (e, Tfen TG € TEHET TRTOR (T ABIFT
FRFH B ADIF S o8 A0 e 23| @ 2fsfb P Tow NErerrRfEe a=l
TR 2 | 2TIE WP, Rifow s, 9l MRIT TR SRewo ai[l el abiEs
IfacE @CE2S caltel (mosaic growth) & 23|

9 TCAMI 20 ILGIETF Jia Al MEHCAG e, T SR 232 A6 T 2007
TOTOT 2ATFHER T AIHT 3 Teamiog AN etz | ©iF wafzw [t
NFBET coltel ©g wiere el |

(FITIT W29 (elongation) 2f& 94 TF 7T, (1T ABR TAMITTT T0xg < @elore
S|FEe e 2| Yo, FRGRIAIRT Fa ARCHCATET Fes ¢ FWeorel I =41
a7 iR AMe Y7 AT T o= Gfow Ty T2 IR qrel dn 11 | Tsrre, cofd
ABR TR Sozeim wF 2| «itT TftTen GREe ¢ el siffm @ abtke
SRETC? SPTRARTA S (Sl |

SEpAteTel—4
(a) ATaler ey’ M T’ o Trard T ¢
(i) WEtTREaelr RO ¢ THoeEN - TmearTelE S_REe 36 |
(i) c22 = (@- 1AA) T4 (FF &b Tomitas FeR w@iffs |
(iii) (P DAREIFICER LN TS BTN T 27 AR S0 05 THFIR |

*. Frey-Wyssling, A & Stecher, H (1951) Experientia 7 :L 420-421
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(iv) Ther Bfe™ Ifa W06 Ao (FIY Kot M |

(V) SEw (IR 207191 707 2 S[oTS TDTRING 517l 3R I ZCH € CRIETS-Grorl
T Al |

(b) FTw (St &g ¢

(T AR, CRIETS (cellulase) BHFT GTEITaS NRIFIFRRE (=T Fre
TRENIZFICE ST S (- Face e 232

1.9 30

FGE amifar—Efa gdim SiEe zee e

aSfen @it wgfe, (@it *ifE ¢ wma Tfera yoet emie ; Sfew ez Fer
TR @32 ©f T FTA G T, (P 2T 5 e TSt A 4, 472 T |
IfEie] S (I ABIIT 915 8 (FIIT BTG il (turgor pressure) [AF TS
ST (hydrostatic skeleton) I&T 3] ST GF(E BfEn S5 24iw SRETE | 519w FIH0Y
TTHIfeT @y TSR SHIRE T AT | 149 @6 SeifFs A, iz T 2@ 2T A
T (wilt) o7t i | =11 i T2 27 1, Reaw S [ (9Nl SiRee At FIew, SRS
e (T ABRE O SHied GG ST |

0 (AIEF T2, DR, TAF (A9 2ATe7 T (AT (FF 2ABF Tiew (Faes
TH FCA| @2 AN 4 SfeTw Fre GRS G TEHET AT WO Tl T
A5 fow FCH | ANFTSIT S0, (T 2D @I5-7C (M.W. 60.000 »K(E ) ST TS
AE, @ CFE (ool fTmget T @IF Ml |

QAR (PR e @ 2dfeTEE | FRAbR M @ Fe AT =W, OF TWR
CAITHI2ARE 22w i G poIC (@& T A, T 21 55 203 I (I (@IF 25)
SNCGF A, e 20w Wiy 7l =it | g @3 (T ©IF 7 el 9ot 50
@9 YT 2ATS TS HAIE 0 G (TR | (I ©Xw8 7, T AbIF NTaR S
TR BN R A8 A Toel ABIET Toimie (o7 27| To afewiz g I 96|

Q (@ &ibiE TomE (Bfen (FETs) @Tewe zais, I adefed aferaiaaat
fog amafs cTem 299 (precursors) Jt e | S{TIE TN (TR (T (FIT BT
9GSl CAMI (2w, 29 72 (2ifbtae-93 (fungal protease) ©-ifEfste
T L BT BRI e, 7 T IF TR #3571 7 Tukice At @fef#54 (elicitor)
A FG B | Sfegma FoR A g7 eIt ael MeT FF GFAPR SGE
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AfSTAE (9 FRCGEUIESHE (phytoalexin) 53 F5-RF (ANforas A4F

(proteinase inhibitor) |

o (T ABIF, K wfewRe B2t (osmotic influx) (14 FCH G TSR A2
el 71

@ SIB(HRT (SN @R 81 2fzeet (cell signalling) Sieierze e |

o 3 (FIT abitaz ~AfTHeREe, Akee *FaR 96 WL (TH—(Ta AT
(PR TRENFN-9 77 (T 9§ CTT 25% 2T 20 #AI0H) | e SFREI=
TR SRCAIFN RaEe 27 GIEPTRRiEes (monosaccharides)-«4, I SFCe F=ITe]
AN

o Rum (oiFion Tt wiw ¢ (weiie eEfeFatd i A—ARGF ToAm |

1.10 ¥9 € ©lF FaCen

AT (T LB 87 (T4l 2B Soiiwie Afes 201 @ TN SpFad AbRF aitg
7118 &, O SIee 91 2 FRTE el (pitted thickening) | CATTel gatireel SICeT 1=
AR SNTE T T FEFOFY (g WIOCIACT CT1°l AT SoAmI F7siel Sl Gre Afes
| FEIpo-G Oe, Gaiefr sl ehorme 27 | 98 SRl 31 (pit) Wi iz |
AR FA @R G FA AT IR @32 I AT, (PR (AF (FRAETI T SAM
FE FCAT MG 70O | FiFee @3k Gt 3t (orm (Fiferm) @b 5ita shige g™
A TR AR Tetim ol 2Ansiif, fedmeia at esig-a5 IR AeifeTe =1

F<ETe (A (PIADTS Tl AT T3 O QDI 9MMCae Foi A Gzpal | oA ARSI
(SITR (SO ACF, A T4 (&e! (pit pairs) wiext Hfzww | (ba 1.11-1.14)

Sredd, GG AT FA-(AIC (T AT (FE-2DR 8 NG (middle
lamella) =1 52T AT | GFE, F2I-(STIF TGS 3 A4 Fo-2Mi (pit membrane)
3t Fmat-omt (closing membrane) TG Sifefze [f5@ 1.11(b)] | F94-9123(6 (@ SIFer=a gre
@I CABIZTEE WE T 27 ©Its F91-7a@ (pit aperture) I&T 27 | AN (AT IR
TS T CSIETRE, TORITR Al FINE ARTEHIR | FCoR N 96 A BB @l =7
Fo-91ga (pit cavity) Il FA-FF (pit chamber) J&1 2| @2 foa =i, q2—Fot-91%7,
FA-fom 3R Fo-o M, FARTS G FA-(ECRH @ATS SANSH AT |

I (@I (Fa ARSTS ol AEME (PR T8 AT 2 | 9T FoAT O
-39 (blind pit) I | @ TR FCR (A 91077-2F1S S (a1t ©F ZCaT AFa FTAR (simple
pit) (5 | G T T 7 AR MA@ @] (Fea G 1507 =14fe 20
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S | S T 23 I 2406 (ramiform pit) 31 *121fT® 91 | (12T (sclereid) T
aWE AR (7l A

S 217 FTA, (el (I A A STCCHCIT €#7-16, 13 @Al (ATF T4 915797
997 JFATS 2ATF | G AATG F21 (bordered pit) ST (e 27 | GG AT o forea
HEITRA FACH (6 NI LD T€ (TS AN AW | (Lo (RIGFE o1 ¢l Al =l
TEHe 37 R@a T GeIE (RIS AR G3R A2 IC Jefb T i A2 SCoFIFE I8
ITOCHEL G (ot 2 |

TE T ANFNS (T (SR (SR SR I (O HAT Foe 7 (FIF 2B
NG ARSFF SFFO AT FCAT 0 (GG I | S Jrog=€ Bz | T4 @I AdF
St AT T A, e o7 »fsmF 78 T /el o4m sl wd-719ire F9t (half-
bordered pit) J=T 2| oI &7 2 I ] AT FA-(TMS! (simple pit pair), AATT
Fo- (&t (bordered pit pair) 53t wig-A9ite %21 (half-bordered pit)—«2 fo sz it
GFOTe AT | TR ST IS 27 | SEF0 SR (@Al (FC (0 (7l TR | @6 (&
T FOA RS 04 72 N O (R o TRE 0 | TR T T GFAR (ool

(unilateral compound pitting) |

coabIe 55 (vestured pit) 3 FEHH BAGAG (AITER (Ne FICHT AR AfwT
a9, TS, SRS, Ehnes (@i, st g,
H9ATG Fol farwa Toifs wat a1 el (2t Froiefet @ o3 (out growths), =itifEe sRgm
G SR B I | Somafer afowmer® (refractive) @3 T SIFReT 27 | FCA
FAGE AR (AT T 2w (sieve-like) T 1 | @I SE-AAT FTo1, (ST (&7
G WML, (SABRC FCoF (vestured pits) THTERS o7 21 T | 0 1 2 (T GOS0
O TNe WREH AN qUE oled IR S (SR IR THfRfe «3esE
(TifsEaeei@) Tre 59|

o wrae® wigalre oo (@b ¢

() GBI (Torus) 8 51T ot 27 SR ST T FTET €T | 92 e Sifbrs
0 BRI (torus) | GRS (@B I Fol-2ia #iret Bafore Weelt (margo) 0T | @2
G TN "o S SR SRE ARTET T | TR BIeel FACE FAE O G I
7| forwa 04, 0T 91 2120 77 F0H TR 72 WS FC | (BRI AARS (40 A1
T Ffeicafemt (Coniferales), fs@tat (Ginkgo), Ftsfm (Gnetales) @isfs w2 i&!
(A=) Sfema HoIe ol | STwien A3 Sew (BRI 08! G0 (74l A =1 | (R
THfeTe T9 (SIS SHHAMTAES (aspirated) IeT 7 |
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(b) BHiffFat (Trabeculae) 3 =& 25T e (el FHT PRAIZCTA (& Z0A
ISR TR (rod-like) A STETRAR (bar-like) SToTa=e (5104 +ITT | @R @R 2diE
G TSl Tl | @2 PIRFeAIsR [Fama-PiEeea (trabeculum)] TR
IR GF 1T 2B (AT T T 2iblF +¥T g 27 | AaRere R o[ e
Rw dFTe (el |

(c) TR (Crassulae) ¢ g TGameitia iize Jfge T2 SIwd Foi-(EeR
@547 @ f06e i SIfbm eI < (PR el 2R o7l A | TESICR, Qe wioifere
(FIIT T #(G71 ¢ AT DI GFAFE e AR A AT AT FoA
CFCET AN A AT WS 3@ @) 7fge T (9T 2B (o7 F0T amE @R [ | 3
FERe P A AR |

A& GO AT o e’ (bars of Sanio) &3l &1 wF ifae’ (rims of Sanio)
T 7@ | Il ¢ it *ror e i et 39 Sfema I 9ok Rge Fis 0,
I PG 92 e AbfeTe e |

(d) et sigw (Warty structure) ¢ 32 a3 Sferm @iz e ¢ o8 @i
3R g TR SR PIFIZT (A (e 2B foox 9ita Frolef aige At =i
TRZARI (B0 7T | GU7=1 AT 1 0.1 (AT 0.5um AT R | (4Tl (I3 A1bieas Frarese
@ FLITACR (T ATl @3 fgerefe sifargte 23|

p—

0 O TR T

O

Q
G
O

O

6 O
EJDEJ

<

a b

fom M- 1.11 : REReA
(a) T AN <, (b) JfesF oIzt



34 NSOU e CC-BT-07

5@ 7R 1.12 AAI@ 31
(a) 71T FoiifEre Fifea AN U, (b) Aie FoifEs fzz =2v 7 |

e T

= eI A

(@) (©) (&
©) (@)

5@ % 1.13 =& S9@ 1

g = 1.14 : TIPR -7 ST
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S —5
1. (a) 9 AT Foi TR @IT Sigw @3 FEfeiie sreafe famm 2w ¢
T A, 2T (ISR) FoI-F, Fo-ew, GRM|
(b) @2 BT AR SRCHFAT F(I (T |
2. ey A e’ ot T 2
() SR IR (@FRABIE GRPT @l T
(b) ol 2 =PI (e Ng-+{%a (middle lamella) |
(c) (ORI T Fol-fRceas [ S AN (& |
(d) 9= 375 FroR [ede e AT (@IET ADIT G0 AT F9 o7 20, ave
FA-(SITITS O AT Fol A |
() T FHT® (SITH-(HTH 2T |
() FFazT @I e &5 amE o am
(9) cevBITT o RSO T2G! Bfew (aita @ars A2 |
(h) HIRESA Biw#@= (M I (secondary wood) FKFS (7l T 11 |
Teawt
2. (a) ™2l; (CORP A Tl ALF ATS 2(F, FE AR @ Jo 20
TqER) |
(b) faret
(c) >3
(d) T
(e) 1%y
(f) 7
(g) forent
(h) 7oy
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1.11 A=A

CEES 7R e @ 2tk Swes (e (FIEd O3 S (@33 | aiFfes
TS GRS 2w (936 o7 =19 RETd) A& | Rt 2ol e Srataey
Toimmaler 2o EReRES, oy, e g srae ¢ Sermad eifoa)
SireyETe a3 e ML W0 2Ere, Bew (@I Al eFerts ot wiEaife AmifkEe
o | Sesfe @ oot Ton fofe Tt (T Al foafs 7t w7 ffes w1 @)
Y —TLIo (GFAPT SNBCH IS sief), Al @b (3 3ot Sfen @i
sife 27) @R (M 2B (A to 27 Tfen (ditae 2ifie e wa 26 79) |

@R bR Sfen @ias fffe @i ol eme w03, Tifes «fe @i, e Sferm
a3 T FIATNHCH FIG I, @ISwE @9, GG S (AF T (&, PTRIS 5i9d
AfSTS T, T ST ST (@Y FCH, AN 2 7267 I | Tovogs [5e @7
(AT (A AS (279 (cell-to-cell signaling) @3 SBTHTT (NI SFFe ACF |
FIRABR SIrew 7| I RuUCT NG Gie @RPRET & 90 (@EIRAE
@I (FAPTCTEID) Bifsie 23| Al (@ dibitas [y 4m A, ERIGT 93 @by
APTITSIG] SCel 83| @ A el didfie oo ¢va e

fTefan ferem =i 20a @IEa iR S (@R oife % 27| @2 @Eiroe
GRS, TFhere™ cehiwe ¢ i dibita o 7% | o g (oTe ¢ aprfas
ARSI (@ A Teg-oia Toiefe =0 | (@M T SRS CryEs
FeTenT 1N SLEBIRT FRITO, gt 9 B(1—4) TR NG 2w GERIEs,
e3P W FSIEE TS TS G ) «F @3 CrRjes wjee % 0|
sl frems T H-&A" 711 9a 2| it F<19 Y0 & SecEgde (3
SRARCAGIEEAR) TNE @RERETE Bk, H 3898 ARET | oo A wiife
ACPTRRIZT, W TARE SRS AT SHC SRR NG AT
(Ca?*) S A CFAFR FHACAN & (ofF 3| qB =7 93T wiferdl T
NRFERRAlTE Ui Te I | (oo AAferermEe (polyanion) SR S
S| FF GF 2R (T (gel) 7 T | g=rol SR A SFIFGI (structural) 21ZTH
I (GFEART)— AT TS LR 05 I& 20 (T ABRCE 76 6 | (T bl
qitg sferisRiRwel A 21 & FWCeR (Golgi complex)-4 |
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Twhed Bfem Ifa T AdTe (PR LARCT TG | GFUCH (FIEE PFFNS Bi,
SRS SREEeN IGFTE I el NEEwRREE ae Mite 2w R
TRCFFREER oY, ALTRZT T 2[0S0 A ©aF ATF, T O SAGAC!
ABITR AT TR 2| THFT CIfe] 2P SICwa 05 TSl 20 2% | (@
ARG 58 g 2l TAMICTR e < & 1 | Fe, BT Forg @ AT |
(IR 2P0 W& 2@ 917, (T ABR SAMITTR [0 @F @eoie 2 e (il o | SR
cetifor fagoraet 3w o1 A ABRCE SR 46 I | 93947 (9T &bl e we =) =
wfwed EElEe @ fermfaram s @ abkee el sprepReEis 3
CoTCeT |

1.12 AT 2|

(a) CfenaR 2AbR F? @3 WMRTFFRRE ¢ 4o @ (phase) A4 INTRT
Tl Ty |

(b) AT @ PEYRS FWT ACE 2

(c) &% ALTFE (storage) € G SRR (structural) »FPTPRIRTET T
T3 | A A O AL o e |

(d) FTA T SR -9 (@FIF 2ABi Fafereaw (lignification) I vl e
2

) (ST ¥ (ol e

Tfenem aAbiEa [ & @RER o SMieR SEie (@ 76 Ofegn 26w
SRFCE FY @R A GG 2T ?

1.13 Teque
SEAE— 1
(a) 3IfZTFTT, Tfew, CIICAIS, SRR S, TSP, S HAG
(b) (i) b, (ii) c, (iii) a, (iv) e =& (v) d
SEpATET —2
(a) (i) SIS ; (i) B(1—4) (iii) Z@=T ; (iv) s @t (v) SIwRE Shife
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SRpATET —3

(2) TIEITNLPG AR (oS el (CRANTH FIRCAZTT) @R (@ AR TG,
9] (R TR @I TR AT 1 |

SAteT—4

(a) (i) W ; (i) f=ot ; (i) 37 ; (iv) W2 ; (v) 79|

(b) TRENGITE FI, GRS TE, P(l—4) I 379 i B =,
RIS i, ZE2 SLOBI0 GIRCAIFICR G -RsRe 7oy 0o Ad | 2ibk
MG SLOHIL T2re2 Aftd AN TP AT | CRIES NRIFFRE G2 SIGwed
T[T (ATF T AT AEIS O O@G 5+ [T e |
TR 2P

(@) I ABIET 7@ (We 1.3a) IF MFIFRFA- @ GRS (B1, 4-5F)
@ e 4o s Qu Tomme o GRERES, obE, @it
(GFAEAOH, TOBS AGle) G2 T (Fife, Tl =iifhe aef®) |

(b) @2 1.2

(C) FALTFR-IBH A I (14 FREETE 0-D 20T TCAINE)

RS- GIEe (1—4 Faeges p-D gaie SeasR)

(d) @39l PRI FRABIE AT 40% GHICAS, 30% @RS @3 30% fsifes
N | CLES SRS G712l (tensile strength) ®tz € AN Bitst
(compressive force) (AF T | FITP GN(WO2 GRS WGt F | ©fF 25 «itg
2T SO I Tzt ol AT 2/, 41q S Floe S SPremIFeR e
o7 | T(E ORREAIE (FIET &b T pist 2feze Fa0e it | Tede, «fbd
IGRICCHGERR Rl

(e) Tfen @IEm el aAbl & «R wEE (ion) cow, e @36 fffe Swm o=
(M.W.>20,000 f&<31 5131 >4nm) S SIS | AIS-(E #18F (RIS (o,
@7 Tfgn TEiTE AETCS! F 20 T | 720 O (FI AlbId Al cen
FACS AR = | TTEI®, 2 FIACA I Bfgn ZC e SAPICT PG 3R T(eT TN 2|
QT STER T VR (2O AT (I -3 A eqe & 2 AT o™
ST =S (primary signal transduction) 251 |




GFF 2 ] Fo9 SFEren a9 Y (Tissues Types
and Functions)

gz

20 Ty

21 et

22 W@ e wdfaett

23 SEE Fel
231 oiGF T 6
232 oGE FE ST
2.3.3 SiE el I
2.3.4 TEAR SEH SR OEE e R
2.3.5 Tfgrmrg Teolfe SREd oies FE (@l
2.3.6 Tfgrmrz ¥ W@ oo AR dfon
2.3.7 Tfgrarz (I [eietra oo Sl oios Fed cdietl

AT - 1

24 FH Fe

25 faram st
AT -2

26 Al

27 TN epen

28 TeawE

39
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2.0 STy

a3 @0 A I @ T A el 7w e —

o Tfw zm wow Rfcaaaw Fo S Tce 21 [ |

o TIT Tsfe (@Rl agfs, I, Teolfe ¢ wAfgbrag fofers e i wiix
el T 2 @lsf wiml [T |

o TfW (2 F#F aAE-el ql ¥Fqel S« I

2.1 azrE=

T oizd Ja ¢ TNRECR AR A [ieT @ew @I g =@ A waifos
2 for for worw R <ea 1 @2 &eaw Tl R TFe Wit Sfenoiee. Redreita
AT | e Sfeme (g (e 7N T SRpsifEe | @3 G T S [Rfew @
T TE SCAG T 26 |

2.2 WL @ (Ha{etel

] 751 G b, MANTS @FITEs T, I G2 IR Teolfe, a1 @ S | T
PR T4 TSR @R TGS T Ol FE AR A T | G 74 Ol @
I s T TemaSY pim (pie el 9% 03, @ <51 St el FRoi T ool 2 | ST Aol
Tfgma setafens vaeite oo 311 23, ([N —eies 61 (meristematic tissue) @ ZIF Tl
(permanent tissue) |

2.3 OleF Fell

@ A e Rese= (@7 7we Ma (of Sitre oie T 9 (@[S (meistem)
21 (Mmeristematic tissue) 0 | ST Fa17 oo (e eifere 2w o wivie) @im
A IR | OieT AR (PR iR FoifHiore TR AT 3R Ao A~5jfeid 27 1|

2.3.1 ©IEa Tl Ao

| T 2B 4T 21 27 8 GTEES Wea (o7 | (It fowg T AiRhiaiem ot | 45
7T ISR ¢ (2T (=T SIPH IEN | SieF TR (FRSHR WFe (1A, JoE,
TCRIIR Al Iegeiia 20e At (ba 2.1) |
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foa W 2.1 : oiEE FeO
(a) = ©Ie Fl;
(b) PR ©Tes FwTl-2ZR;
(c) FI=RN SiEs Fetl-TTI=WM

2.3.2 SIEE I SqGH -
TR 2R SIera o ¢ RGTo Teg e Tete ©ies el T T | (& @1
Tferm [ (Mo Siomse) i Fie € JER AW ((EE oies 41 ¢ Sies
T fRupie | wifvse g Sferm aftwea sF-Fifaae st @3 e afetsm sreefe
IR72A FEAICS FRFAR FifERsAce (fascicular cambium) S T T9ifFe 2t |

233 TS T :

ol T [Reie | ©i2 Tfgn mied (@I 7l I w1 oo A7 g4 e
OIG Fel (ATH2 Tfen (M2 AT B 19 Besife 27|

TITF FANE SR SR € Teolfs, T T €2 FAK (T RSIS1a oot Spiiea
ADRCON T3 T | 92 AR (0T TG 1 2o | AL TP Aefelo-208 @il
20|

2.3.4 Tfgn (M2 SRZA SR Sied Fe1id (edifqet :

2.3.4.191e% A MTF ©iEs w41 (Apical meristem) 3 Sfgr= 3feige Srwite (@5 Fe,
T GRR #{R1-214] 8 PSR Tl (T OIe I AE OIS WelR 3l A ST e AE
(fo@ 2.2)1
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2.3.4.2 Nafe eiers <t (Intercalary meristem) : #If3er® 619 M (@ ©IE 41
NF OIS S SIes 61 0 | (T 32 (IS QR 207 68 s @<k
SBTRT (Pinus)-G3 TG RIS SIess a1 (7l T | (2 SIe TR 201 e 251 B ew
SR ANES I oI (5g 2.2) |

‘ q (b)
I;ﬂ i

: (@
fog T~ 2.2 : SiTw FHT IR @B
(a) [GCo eHm  (b) F-93 ofere Brag agrm=n |

2.3.4.3 AT ©i%s %1t (Lateral meristem) :

fRe1d) aglen $aTE ¢ TG Sgwa o1 ¢ e AR @ Sies 1 AT
OICF AR Sl 1 T | AR OIS Tl Fe € JCER SACHAR 0 TGS
R A | 21N ST T (@Raf daiae «wowg et [eifes 2@ @ T sl
FR 4 € Fe «AffF 3 9o | @ T afetes sesfe wifEm (cambium) @)
(TS (phellogen) 1 3 (cork) iz (6@ 2.2) |
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2.3.5 Tfgntntz Tesife Seais eies Feld @adif<el

2.3.5.1 2iafiF ©Es w1 (Primary meristem) : Sfgncicz o (T (A @ ©IF
T Teolfe 77 @3k B aefiE (72 5107 I OIS AT Ses a1l 06T | Fol-(FE
(A 91forS 21 Bre T (R AT@ferf-1: Sfennied T9« SETE
SRR S RO A | | geofen gformm wer 2 Wit ©res w1l 20 |
2.3.5.2 (Ml ©I5< w1 (Second- | I SIE Tl wiees] Fowefs AEs (=

ary meristem) : Rrefre, 2R 1 o | @ ©g° (1R fi afos | T2 Wi ere

Teol e T (910 ©es Tl I |

A (A A I € Sfoie A O A (PR S ST = <
| Tl S BT e | o e e A
e WO @R I 8 WO HHR

ARRG RS |

2.3.6 Tgnmnrz S SRS Sies Ferd e

2.3.6.1 (ATBION (Protoderm) : Wi2E ©IT F117 92 A BT a9 AACHT
JBET TAE (2AGEN I (Ba 2.3) | @2 BEF wesfe (@Rl 799 sam-Reeeg
T BEE §F 910 FF I e [Keifers 20 323 §F 107 0 (@ 30,
SN TR ATSE Thgs, T4 Ao TF ¢ WEes) wie O (2AGe e | (59 2.3) |

2.3.6.2 ¢TI (Procambium) : TeE ST 6 523 ANATE ST T
TR TP (TRl 749 AT T2 Fell 5o I T4 OIS (AR 0T |
TadierAal Semwa e (RIS WRIFICH [w A | dfol iRt FifReg
GF @I ATl Afest q T3 | GG ofal Tfegwms Fe (AN ghi-ee Fre
Towe (R At (ba 2.3)1 Sfemm Fite weel (@RvifmmeRr A e @
GFOAG (AR 3oz IO |

2.3.6.3 e w24l oYl oies w1 wiedt af®e If§ee6s (Ground meristem) :

CATHIOI @ (ARFIR AW LT SeF I A T (R A g ores
T A0 | @2 ST T e AR, WeEiee € Wew 1o 7 (og 2.3) 1
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|'/——\
i ©iers el __*..;3 , /

e
e — ==}

foq ™- 2.3 © Firew [feq s wios e @ o2 @7 @2ifba|
(a) =T0o=w, (b) a-931 fofze forax S« ez |

2.3.7 Sfgntntz (i feietee wa st siess =i cedifaet

2.3.7.1 7@tge ©iea T (Mass meristem) : I3+ ©EF eI (@M o a1 o
@ ota Reifers 23«3 Sfeeeita RS (@Feje 19w FF ©U OIS 7ETS SIess Fal
JCE | (1 T2 IS TR 2 w1 fe] @ olffegoase @z |
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2.3.7.2 (o5& ©iGE 4 (Plate meristem) : I OGT IR @FRSE 46 O
it 2@ (oofle agfen 20 O Tfgn SHmafe] SIRec (2069 © q (GO it Jia
AR | &F TARME GO ST Fe0l (AT T o 2|

2.3.7.3 AES ©igF F= (Rib meristem) :

T OGS I (R g o Relfers o3 o2 @ AR 1 B8 9107 T | G
(e Tfen Smrafer SR e AR | G 4@ SIS 1 IETEIE JER € ST e Al el e
FHE (pith and cortex) Gl TR

el 2 oieE el (Aot
l
OGs el
l
l l 1 l
S S Tesife st I SRR @Y oo we St
l l l l
S| S AL RIS S| cameRl NE IS
3| Fafre 3| ol 2| RIS 2| GO
©| 2 o B A G ©le 0| ol
el — 1

GTF 2.4-9 ©IGT T TR [Ife o2 (ren 2@ | qaf 55 T Srure Fare
AR Rl O GRS 21 AW 0be S e F0e 2tE

A. *[TFE [Fe T -
ReIGT =T (@ Ao | A8 FAT oo, qITF 7l T A
................... =, TSI v T G2 T TEHT TEHF oo THHA AT R

2w Fol ANF @R AT ST .o FCA A |
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B. 1 ¢ 2™ &S fferca orgw

1 2
(a) T ST T4l () «=EF @E
(b) 2T SiEs T (i) = 9ow
(c) =iz ST Tl (i) <=
(d) camifERs (iv) TOFM IR
() Fafre eies =i (v) e Srwlal
(f) cenerenf (Vi) IR o Jfa
(@) CMel ©ie =T (vii) =N 7R T4
() 7&rge Siss a1 (Vill) (I TE 9l
() of el =1 (ix) AfRrFee @l
() € S T ®) % e Relfte
(k) =nfv Sie=s w1 (Xi) ST o
() @be SE Tl (i) IFRFR It

2.4 B F& (Permanent tissue)

(@ AT IR (o] Merets s «3 ssfeleie owa 2 & q0e1 | O 2f
TR (I I ST € TS0 27 | ©Ies el (A0 Z14 o1l Tgo 2 | Ifre
T ARSI KOG ST 07 sRTSIFICE [Reier=s 203 TITS 2 | YTFAR
@ TER A E[T 20e A | (TR AbE ATl T F 7o A | ATl (FIF bl
CTEICETE & (A AT R Zo (T BT [ AT AT ¢ Serwed 8 27 | Fa1l
TN (Tl o S B TS dxiwe fon ©ital Si9l T4 70— F41,
GioeT o7 @ RIZ e |

2.4 1 AqSA FeTY ©
T T TG T | e @2 ST (1T THAME fex aifFe =z amwa AR I @ |
T T o TR W—AEIe, (FIERIe ¢ (FEARTRR | Gt Srar T
I @ @ GRFCR @R W T %, @ (@I AP @ FARF e 20 A |
2.4.1.1 *5iTE=Est (Parenchyma) : @2 318 e FF (P +{Tee! 2biRiGg ¢ 7&K |
RPN (R RTEH el TR A0 | 02 TR/ @)l FFPoAMER e Ao | 92
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TR @I e A s r gk [T ASgen I e I | @F— 2w
oI 34! (apical meristem), FCOH (cortex), TE&! (pith) Te7if7 | €2 FeTid Femasfer Zea—

(a) @Ta=Fig (Chlorenchyma) : (@ #FIE=a Fa17 (RS #1fie 2
FRAPT AT G2 ATCFIPIAET BH 820 T OIS (FIIF e oAl I | (T —
TTEHARRIEG, AT, (Nt 1 JfEre onfereTe w1 (Bfen siret) «z afes =g w1
(Sfem iral) | (fo@ 2.4)

Lok

il

g M- 2.4 : @R | (2) TP @raesE; (b) Wfee iy e

(b) caittEm=riat (Prosenchyma) : (3 ATwRIZS 19 (IR AT 27 R O 72
AI® TP 2 OGS (ATGI2N] 0 |

(C) GTITFIZ (Aerenchyma) : SI=< ToTer BfEHE 2IIACAFIEN! T TC ST
(AT ZI (7l T | I J2MIIR (AT Beafe At Ay wififves skeiorsms gt
PG L | @2 I T4y T Y BAIGE T R ARG Y Tl SIEwd S -"Fe! (0F
GR TG AR ST Ao (stress) 7L 08 AW 33 | (@ 2.5)

g W~ 2.5 © araeiEst F41 (), (b), (c) R[fen T atzw FE |
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(d) 2fTez718 (Idioblast) : AKFe! APTITRE (FIT (ATF I @ SAFFOTS FeAm! @3
(T TN IR TAT o € 61 A8 T e I AL | (T 590017 9 e
@ (o 2.6) | AR ACHFRIEA (T AT ABI ANCF A CRfene MR o | (@
(I (T 2B WSS RRTTHICEIS AT 0T 2B Zo1 T @ (g 1 ol @rer
e 37 T (Rl IR (59 2.7) |

(OO OO C )
Qo T

foa M- 2.7 © ~iEER 9l (a) Aol @bl [¥E; (b) %= etk [FR
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% (@ItT Foieas 20 @9 (5N SR AFE e qES s A (&FE @F
2 %51 T | AR o1l SRS e 71 (e, (2o ¢ (Femid e 4me
A T, (T — THZ T, T, NG | 2PCaies e 2l Sfen (ezd (Ao ¢
O STes ol (AT T 2 | AT A<72e 61 ©rE Ao IS 2NN (A
CACF @R (T A2 FEIOCET ACH J& AE=dIes (ARFIHTN (AT e fes
AR I (ACF T2 27 | (3Tl NIRRTl 70 B T (TN (ofF I ©f
(TFCANCT A T FIHAM (ATF Teofm 27|

TR T Sfen sirom *HfFAeTe T BAE AW (97!, TiREN € G
S0 SR @ RII FRIRCA, TR o1 @ O3e] T8 B FREF, Ty SIEne QiAo @
TS PR DTS Ao 725 FACS, S 9, I3, I 761 8 AT Mg A2, T
o1, 3y T o127, T T SoAReics! e (odite, o 570 @3z wiiR
IS SMm(2d I ATTGT T4 |

2.4.1.2 (TSRS (Collenchyma) : @2 FH =& F61 (3712 74 (1% e tofd
7o AT AbR fenifam [RE, Tifre ¢ 76[ | @2 @iemeR Sfems omere =1 |
GG al S F0S 8 Y (FIENTIRA Tl S I | (PICATPIRA (T AR
o ROIGT = | (FREI I AT I TS AFCS 2/ | TL SIEF Fe A3 T
2 L (ARFIRRIN (AT (PRI SRS TC6 | (FIemPiesl T3 (FFef [ife
IFST | (A — (BB Il IBICE ATIIR OB To, TR AT (prism) T© | (T
AT AAF oA (@ A | (&I B CRIeee, ERERETS ¢ (35T Tomia e
TSR | (I ABICTT AT SN (PICTTRIRA oo TR0 2 —(FF (angular), THIFre
3 RS (tubular) € wRrgs (lamellar) |

(a) (AT (FTATHIEN : G2 (FICTTFE FA (I (NSRS 2B el
FT AT | 98 AR FAPHCE G (FIAE FI A | (I —0e e [5F 2.8 (a)
@R (b)]1

(b) THF(® A TNFS (IS : B T (T ABIET AP (FIATT I
Y A AT AT | Ol 92 2R (FI (TSI A ACF | (T —SF% GO
Tferna AaqCe @3 e (53 2.8¢) |

(c) BATE A 2NT-WFEA (FTEFFEN : G T (IS (FINP (FICETIZING TS
(FIAET T AF 7 | IR (FIIT TG ABIE Tl i iatibicg 33 @ oifsiee @
WS Bea (FRABIET Foread 2 | @ANF—AFKHH (Sambucus) =< TEI (Rhamnus)
genfen sice (59 2.8d) |

(FIEHIEA G 16 SIRizy w21l [ivemel@ ToifFe 2t | Siae I oI €
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TR (IR AT | AL el 2o #=i-Soifmm y2 s a3z /=
AT T | (FIEFRART FG 26 e Iie] SHefeis TET qoel 2me I @R
@RI TARRSTS ATFAEICT B £129] FF |

g 7~ 2.8 : @FCEEHEN T4
(a) FfIT (TR 2FCRN;
(b) FfeF (PITFTTPIBA-THCoW;

() TFFFS (FICTTFIZ - 2AZH=A;
(d) TATE (FICETTFIEH-AZCHN |
2.4.1.3 CFTANIEA (Sclerenchyma) : «3 i 2e1 F61F (T &5 fetalfafzra==-
G TR SSYA AT F @ Ffowl | G (R A TSI ZoT 2 | CHCAThEA| (Pl
oz @k Fa siga [iR | afMe (FERaREsl ©8 W3R 12 <4<, TN 1 S agfed
(FAI2W (sclereids) A CRITT (sclerotics) @FIF | @3 (FRSER (AHIAPE KaB 201 o
@I e 27 |
2.4.1.3.1 (FLATIITH TF : (2 O fl GG Tl G3R (ANTIOI (AT T &7 | 43
T TS (ATTARIBT @ | 217 ST T (@ T @32 o1 arelie (5 2.9 )1
(T DI geieaed foralfemye ¢ 9 i | (@R (@19 @8 2 fnfa<ey ¢
BT CTETeRE 2 | (@AN—ToM Sfema o8 | au (@Rt 391 At | Sfen (g
(FETRIEAR SRR fefere u2 eitel Sl 71 IM—aF I Al GIRAR Al Sr@eTiZen
©% (wood fibre) @3 w2 @R Afege ©% A A2 ©F (bast fibre) |
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A. 91 % (Wood fibre) : {2 T8 TR T ALY T& 2T GIR G2 ©IGT Fo!
(TS Tl 2T | FIVA 0% (I TAaifege smet (et bl A0 | Size™ P @i
(PIAABICT T ZoTg I 2117, Tl Z1 2117 9= (1T Foiefet St SIphest 23, e SiReem
oee Terife 27 | (FIRABIT o1 6 T2 2R (O -0 ©F 2 | (AN —0g Fiifre
(fibre-tracheids) @ @z ©g (libriform fibres) |

(i) =g Hiife (Fibre tracheids) : <31 (3 2B ZoTg 4% AFOS | Folfet Ao{Te
=R FY | Fol Tl 37 =6 T8 7371% | (g 2.9d)

a2, b2 - feifgesl wg-agrey;

cl - e FollfES, Felleael ¢ Fam Agelel 7]
AT OG-

c2 - CFEFIE TG-F ATV |

di - < O GRG0

d2 - G AZRN

el - TR [T o8 -

e2 - GF aAZRA |
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(ii) Torfe=esl g (Libriform fibres) : @2 T 0 ©8 (AF 91 G 7F 4R (T
21D STOyS e | FAf e 2Ffed | FA-F g1 AR | oA et o1 @ g &=t | (B 2.9a
@32 b)

B. SiZteT qi%ve ©E <1 218 9% (Bast fibre) : 3 weuf Sfewma @izt w1 ore
SEPE BICT SANST AT | (T Semd AW, @I GR (IS Sfetvd SR
TECO | G2 TRl YT A @R AFF T© @re (bF 2.9 )| iR agae (Sl =12l
IS 27 | AT THET ARG T (T TREAT-IRGS % (AF @ T | @
A5 foraifem g& si2al feraifam] 89 20 A | ABIER Foiafer 76 w12t Aol 20 IS |

(FETFIE T Sen (02 [oo! avie I IR AAREER e 8 Bl (AT T I |
(FEE O8F T (Ao @G Ao | @—A5, @R, =i, (), fof Tonfu og |

2.4.1.3.2 (FAI1TT (Sclereids) : G 3IF (T AN S SPTRIAT | (FAIZT (&
(RERAIIZA ©F (AT 0 O (7G| (79l 2R e, Froifeye @<k =@, (17 aibiees
FT T FIC N W | (T AR foraifers] rere A= ¢ o At @ wpikey 37w
T A | PSS 2R T AT | CFART (I CAGIARE AFCe A [e AT
AR | (AP (1T 2D 47 & ©iF (FARES 2% (13 (stone cells) I 1 (5@ 2.10 )

g 2.10 ; (RAlZT
(a) AFCHART; (b) VCFCEART;

(c) SHETEAIRT; (d) SHCEIEART; (e) HRITTEFAZT
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(FART (PR JTeAG! @ RAe=al S IReBF @ T I | ol ©i 7iheT
T | g SfEr@ “ifeime (FRITT @2 T | @=Ie! 76 € A0S TS (FERRS ST 7|
(FRIRTGT P ¢ Se S Qefer Aazere: sivaer 22 | (foa 2.5b, 2.10)

(a) FfFTEAZT (Brehysclereids) : SIRFS #Ta=-piEs (T 1w, 2, TR | (@0 —
WREDE PICe IMReTCR, S, (I, TS PeeTa T ={Pee sikes oral T |

(b) TITSETHFAZT (Macrosclereids) : SIS TSRIF I TERAT | (T —I91, 67 &
Serge T W 5197 I |

(c) THBSTHATT (Osteosclereids) : WIFe =¥z a1 fFisiiz 1w, T ¥2 AMg Fo |
A5 e erqCF AN IR |

(d) SHCRITFAIZT (Astrosclereids) : SIFS TR T, SRS XIS | @S5,
], #EF SreiF SoiF (T @ AT |

(e) GRTFTHFAIZE (Trichosclereids) : ST TR, BT € *1<ifs | @EH—SwTe
Tfew™ #[@ I0% olea-a7 #Itq AT |

Tfen (MEA 79 0% (FARus FrFed [EE 7|

2.4.2 Toe F&1 (Complex tissues) :

A T G TN (I TeAmie fiew (ol g wiow et Rfenem @ ey aifds
T SPTTG | ioet o1l §-TFCNF ZH—G20eT @ (IS 411 | 2 9fb &ioe I 73z
! e e TG (70 TR0 Fo1 &1 '@ AV oWl Heqae] 0 9% GPIC FARe
7y AL FCH | 92 915 SibeT T G0 S va wiferspl Alfess (vascular bundle) tof &7 |

2.4.2.1 TRt (Xylem) T4 @ @3 Gite1 a1 [ifen epfon @ iF e o | 97 (2
wgsld (T T 29 Yo FIT-PFITR | S @FEei w1 TG @€ SiEe™
HTATRIZA R F1Y ©F | AT ST ARFINREAN Ses T (AF Teom 2 Sfema
AT (0 AT | ARFFHR W00 (T SR ol T 23 OIS (AITIe2eeT (Pro-
toxylem) 0T | 92 (ATHTSIRTETN STEtna AR 72Tty G (0 [T BT SRES | PO
Tegls S (ANTISIREN SRFe Qs G2 AEeE Wes 1 sk e At e
(metaxylem) | 42 2T SRZINCE Qe (endarch) SIF TR (F(a AR50 MG (aABIEiRET™
R (A T ISR A O @2 TRFIF GFAF (excarch) 0 | 2ARTGHER <17
TR (T GHRCETS FE TN T Ot GoreizceT™ (metaxylem) Ica | @b Sferrm atefi
FIEAOCE GG RO B AT | (@NA—RI0es #AfRbtar i @ rems ewla e | conel
GiET S (oMl g T et fete el FiFRER FIFEN (A0F Teom 23|
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GIRCETS FF A PG 261 SIeW (MR & '@ THiIY 9 k72 411, ANEE Yool amie a1 @
TCA SR G AL (Y REA e 41 |

GigteT R RiCnaar @R Trmmef fwme

A. Bifea Some

3R 2 AR, W—HFC ¢ FEE

(i) GI=re (Tracheid) : @b iEEEE 24 @3 =i @F | @t @ 9 @9 @
Teon 27 | PIFIC O (P | 3 (1T 771 <R T2 2% picen @ fewf<ae (Ba 2.11) | Fide
(I 2DICT HA-(STT! TEH AT G A =S € NG T o1 ¢ Tolfel I& | &
TR I FCoAR AT 91 #AWTR TG SIS T 2AbRafe] #7237 | 21 abies
T (T 2B TR @ AR Zereeel 7750 1 AT | (OISR BV Teiaibia
TR, EoRR ¢ 7@ 23 (5F 2.11) | Fotafer AuRTe 75T 27| @2 Foialem

=
g
I
il

&
]
(g

NI

@)

—
O
~

og Wz~ 2.11 : I @F
(a) AT T2 BIFC
(b) C=IIwE 7= aibl R Fie
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TN GIFC ST PTG € TR 61K 703 QNI T | TS 74 75 So12)]
Tfem et |

(ii) it (Trachaea) : @b SRR A Az | TR A AT (S (Vessel) T
(I, 7771, TR | I 2 AT AR fewa=et | HIRIef demet *R=1ma A 6 2@ <50
Afre Afz o w3 | Az femalr @<et argebi Jms i 7, AR i @bie
fow ois | PIFAE few-3e AR fRu-+ie I T i@ Sol-ai@ln R M9 | « 2 fewetrs
T A GoA 27 | I FIARE ATADBIE <36 g @ 2w AeF @G (iR =@eire 7
F(E O OIF e R@oAlS 0o | (TN TFo (AR @IS Siema FIPRTe “em a1 (bg
2.12) | 344 PIFRIR ABBICa STresfet o 2t AT ARG fRw#ie e 121 GliAmR
f2uelie w2Rl TERd f2uelie 2 ©4n Ot Tioe REie 0 | @9 Sifipee Sfem
ANST AT | THeT RGNS (AT A6 @it Tesi 27 | AR s Bdeiar Sfema (e
IR PIFRIR FEe e 23 ¢ ARt (IR 9ol 37 6 WHifRie 2 | (2 S d@afre
fow QT A | HIFRIR @R 2t =&, 361 ¢ Frafamge | GRmE 28 @ oofel 2tk Ssime
AT A%e T Fl I T A TFER SRR @2l I @A —BRF, G,
G, AR ¢ Folifee (bg 2.12) | TR g vt weid Sfen arsre arm

GfoeT feuvire

e fewsile

fom - 2.12 : Rfer =om TEw |
(a) fber femsite sz G- (b) a-9a @
(c), (d) =1 femsirevr G|
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T ST WG] e 2NefiiE 3R (AT TRCEN I IO | IR 5 (Gnetum),
CGRfSam (Pteridium) ¢ GreTfEtea (Selaginella)(ee #ie3t AT |

B. SR 2R A FY-shiamznt (Wood parenchyma) : 7&i4 (a1t efielfis
8 (9T1el SHBTETS T TSN | 22U SR AN (I SR Seiiey (Fraafer
Y G AT IR GFL OIGT Tl (2ATF G2 2 | G (571 TR0 -39 2aiiasl
TSR R ST 2wl (5 2.13) | 5FRi AAfitaeeizs (axial parenchyma) T1C6
€ Tl R Qe G FIFRIA TAM ¢ ©eg AT FifieE Zeer ARfEs
(AT Teo{H 7T | SR AICIRIR A 7 AR (ray parenchyma) SieiFei
SR 2tE R A G FRRIGE T ARTF (@17 (AT T2l T | SR #IEwiei
(T 2B (5Tl AD ARFTES AT RN e AFCS A | (P ABIH e o T |
GIRCETS SRR (T T AT wiel ANF (@ (A, (72w, Hifee] &et
S | &3 T @G Bfew @k #11ZPT (Pinus) SIRETT (Taxus) € STCAITHE! (Arau-
caria) Irere AIGIG! SEWH LT FACS SieleTs FTIries el I |

o =t~ 2.13 © @R o
(a) = stameiEst @E; (b) Ff 3 wRE AR @R
C. Feg (Wood fibre) : AHRre To (F, TG @R Haifewge | wizew g
IIOE V2 2FT T | (T —g FiFre ¢ forfgw og (57 2.9) | o8 Hidces ((Fibre-trac-
heid) Fiefe 27 28 @32 7T 2fed | 08 BT 5iow O 08 6 BISies Sreae! | farfazest
©% (libriform fibre) GFICTN ©%7 O | U7 5127 YT (RIG R FoAWT 7 | SiKpIL] PR
fadiersial, wedd Sfema Tiferm et Sz T Free 6 |
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2.4.2.2 ¢FITEw F& (Phloem tissue) : @2 Sioet a1 Fifere! ST SIizmcet Sfegm
AN AT | G2 TR RS (T TSI 271 371 T#ImI (sieve elements), 35! (T (compan-
ion cell), AT =nica=mzslt (phloem parenchyma) @ GG € (phloem fibre) (5@ 2.14) |
(I T SBTEAN R A FRZAOF 107 F(R | G Fe AL FE (S Mg
FRIEA T G2 AWy e T | e Tl AT 12 APCII—IAS (@ (seive cell) @ e
74 (sieve tube) | e @R T8 (RIS g e 7o wifts g | @2 el w&ik ¢
FTRICE GR G (IR AR #I1eT @ CRyeete ey 91fo |

A. #ire w& (Sieve tube) : afsfo @R TerER | Al @R 9T AfRTe A | AfSH
(IR ABLABIC BT T F8 F1 SPRY) owr AT | 92 TR0 AIBAIBRCS I (2/F (sieve
plate) At SieTavER! 0 | 2fS fowm (DI Frerwa A GECTFg 03 | BIEICRacs [RUa
G LRI oo (R FC1 910 R 2 | ZIGCNTCIIBIE ST HIZCHI AT FLCN] T8 Bl Caeas]
2" T 21ST e e A @il T 3 (fod 2.14a,b) | 2T kel 7o argabic
WEFA Mo FICEAG MG TR 2If7go AT | FETS (callose) T GF AR SwIA
CYSAR | €3 FCAITA IS 6 (FIEE (SO I8 IMReFa (@MY T | FICEAS @3
FE I SANCTFASTEN =57 T 79 03 T | Aew10e vt fel sReg fsdeeia
JRRIC! AT (5F 2.14b) | 1-TFC BIFTaIb=v! ZH— (T 7618 (19 | 757 BT bzn s oG
BEICRg AT 8 (19 St Sesef PEaicTRg AtF | e [ 2fFee @i
OIRPEH AT | (FICT AT (T MR AeF | e 1fes 20e 2itE 9 Tz
TR 20 IR | @3 N 1 AR ARSI ST AT 1 | 76T 26la @eiGl g
I 3AT© =& 2 |

B. 3re (F (Sieve cells) : G2 (@l 372, 7191 € 2@ 0T S| SRR
HIFITT TS | AT GFFOIE A | 47 AT TSI AT I | A 1 T2z«
SIS pAcERg AtE (5@ 2.14¢,d) | @2 fewafem st e, siol el Tegg S
AT FSHT @R AT | ASTHTIT HIFANTRG G2 IFI T | AT &bl “irest
237 | #ifefe TR Areritae NEFam 2itE 7 | Feqrad g Aoty @ i | ©iF
I Tror Tfen @ TEAG! AT Ao TAmNSE T Mt @Are AnsH a7 |

C. 33TF™ (Companion cells) 8 @& SEm AreCeTa 70 TA AT | @ ©IEs
T (ATF Hewa T 2 (2 492 e Fe| (AT THACFAE T2 T3 | G0 AScaa
AR 3 A OIF @R TR RS A | TSR GoIE TR 7 (=6 (5 2.14a) |
w1 € FACHICIR ST (I 2l 2IweT] 22 3 S N AT oA AT | AZroRew
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(c)

a2 2.14 : Fre TAmE
(8) TSR oTHCo=7;
(OKISRIGEE R

(c) AT STHITIF AZH=T;
(d) FrSTHICIA o107 |

NSOU e CC-BT-07
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TR TeeR 9 ITTEFR (LT | i, TedGt Sfen ¢ g Sfrete Fe
faSieial Sfema I T AtE =t | 5z g Sfem s faikeatt (Ginkgo) o Areritaa
BIeTe (T Wi ©IT 5% “ANtawsizs (Parenchyma) (FF AtF Gl Srmgiiem &=
T | GFAGAG! S I AGF TRAF AAIIT AT |

D. Gt *fitawis (Phloem parenchyma) : R @ SHFIRFAM (T AT
CFIT TR SIS AR AP @R AT | G2 (@RS G 2Paies
I | S THAME IR G2 2R AGCH (ACF GRS NIRRT Teoif6 T | 92
PR TG | PREADE GRS Al 5T € FATHG AF | G (R T, T,
([ETIE, TRGEIR A (AR 2 | (FII NCBIASCT (ST, Byifel, s, FrsFete
T sviel QT | AT G G2 TR RN AN 27 5 (oNel R
T-TICR GFIC AR 27 | @ —SRR 2Faries A SR O [ 2t @]
SR AR T THFOICI RS A | I GO GRS AE=ieas (Faaiba
Areet ¢ foreifemiE 23 | f5e (@ 79 (0T IS I7 20 A (343 AT ZPITA o
PTG AR (2Dl g1 R0® I | Grer=idl SewT GRItas Tt e gl
B, wTG! ¢ BSreal Sferm GRS GRS AiEies 6w |

E. tas o€ (Phloem fibre) : &2 ¢ (5Tiel GRITS T 03 CHFCITTISAR OB
e A (@RS @R o8 I | @B (IR AFoH AEE A0 KT QAT |
we el e RS 209 #IIt | TRAIBIR 377e T AT 9 AT | (FIEN ©F 8 TR
TTT TS AGI 200 AT @R CIOAT AL FA00 AT | O3 @3 (Il e Mz
ARG IR G3R AGF Grole oniw I | T € TEG Sfegw rore seGt Sfewm s
FEAR I T8 AT |

2.5 Ao <=

AN 2T FAER A ATFONE TG Sfn (FIAE ANEFOIR [{ea a1 w2
Fe=I_ T I | (@ IR FRe i Sfen (@I 2R A oo fye ¢ Afes 71 @
o5 W (S, W, o, FNSFeTe, S@wig, S 3o | s @Raf Sfeme @ &@W
ST TS AT | Qafe] 9T (1T FU 7o (17 A A4AfIe TR0 A | (@ —fRe
W @IV @R &Y, SR, G @ Wesly (o6 &fF A Tt A1 (7 8 = (@17 (1 shifeHreent
%) 3907 | Bfw itz @2 et Reiw 619 (1T 12 8l | (@ —afzsfemid @ orws
eI siow | <R @IT TedAw T (FrRelER 930 e 21| @m—swaw (A
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TR e R o5 sl | @ofet 20e GRIFIGR 2w, (oI, 2RSS, AR
T | TR (T Teo a9 AT AT IR T2 AT (ofo 27 T3 (el
R/ T | QT 20 2, ©IF, FHRERT et | 773w (@I sifde feim ¢ ARbees
NS | g S femiS (FICT G IAIE™ O ATE R T 9133 AN, 9 foeg e omidf
2t (6@ 2.15 )1

(a)

S @l

(d)

g w2- 2.15 : Row Fen
(@) afz cm; (b) w1y afg; (c) ¢ (d) F=7 @5 ¢ F7 FEl
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SeRteTe— 2
A #TEI 79 T -

Reret S (T T covvveverrreenen 1 I et (@ el |
GFE AP (@ THAME WM TR FACE v el @32 Rfen @R SoAme e
QIPICHC S (N A IR GF A oo B L O Sfem
AreT AW (@ @FIT TG T TAT W € ALY TW OlF e, A |
ANTIAPIZ ..o S IR B T A, TN SRET ol e |
................. (PPN (PRI ZIe AT | TG (M2 TGS Goo! 2 FCH.oovvnnnvnnnnnn. T |
................. & AF (T AE v T PTG | CATGIGIZET SEW (M2
Ea (A S, T @R JEE oo Ut A1 AT SRET v Sl
Tl (AT AT I (N SIZCETT oo (AT TeAY T GRS 2%
) 5 O AUTE | FENE ABABTT I € GO .wvvvrrrrrrens ACF | GIRCET
HAPCIADZA v S (e TR T S R efgapfEe w&k @)
AT BT DRAR . cocvrrrreee FENCRg AE | A @I A Ie AER (@RS
................. @IT A | Ginkgo-93 e (FIIF SIANTRG TWFeld (@ SI[E € R
HETIEA @FT AT O v e [ & Tfem @R ©E
AN | @R FACE e A |
B. 18 2 %E ffera orga -

1 2

(a) 2 Tl () @I

(b) 75 el (i) sigteT™

(c) IR (iii) Rerers wrwy

(d) CFEsRI (iv) Tt Sfer
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(e) wfbeT el (V) FiEiEst
(f) arFerpiE (Vi) T (T
) FEEEe (Vi) T/ FRTE
(h) Froe % (viii) T T
() iz (ix) sifbRreRt
() T BleTm=Al (X) STBHE oE
(k) i & (xi) @30 PFANICTG
() o et (xii) &%F &
2.6 A

a2 ¢330 Are Bfgn (e eaifde [fen scm Far THf%fe wivce Amr e |

@I @9 Sfgme i 5 e At @3 3 Fenef $fegn Mz @1 A, OId @
ToAme 5,99 F @3z Gl @F @F (A Teolle 37 79 2iaa AR A
T (ST T4 |
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122 sz
s o = BIQIE sl HedsDln
X bl lozbble Ml Elin KRR . Sl H 0B (6 |l b BLoK)
|okbdllanln  |bSlbAR  BbUR Sk blleWbibale X JSNEA U MESREE) kgl el | 1
sholbbisty  gblblie Kl Belale | 52 bl SRRSO |2 e bbolob bt Gole brbadgoal
Hepel il LU WhigGpOusl [ swed o NGO 1% 15 b iR
mmg wmvmp &
& Iegtbies M Qale . Iz ol legiobb)p | b
_ _ wﬁw@w | @ﬂwm&g S BORS B SEel Bl b Akl bit)
_ BRI 16 DUMBRLL 1€ gl usily o b bain DI
. WW.%_ mﬂmm&_ @_ 7.5%5@_.2@__% N -nv,E_Ezw_n_vg@
1150 loeleblg)l: Ieablas)®) Ieatblel i) Iztblasills
B babik Lol | | |
| S > 1)
@ﬁ@%&.u@@ T ORI
S lolpe blaf | |RpRbeeSER . p
Jolile Gueblle  lable i@ 1% B | bl potel2) B>
. BE_| e ‘Qua|lab] 196 Bl bb-bhls 16 15 Y SISl BRI 12
| - My 5 B SIED SRl
10k SRl B bINS  lsablie Lol blexd . “ sl [0
s ml ek 1 BhW 1Y IR lasguaash i
_ _ ape  esh  Melzle-lad s | |Muhgpadh Ebigeleh IR I
[ amio|  mic erple 1 Ge-apEc | H008eNL0gk0 b EkERISS 2506 o lEIkE)  SIRARLIbEL
2SI apy N SeipS B RIBIIE 1% bae) WP LIHl) 13 BlleblasleSlybllel 13
ek B bl e SRR | edolola ok
ARl EbWhIC ! L _ \upbanbe)  AQRbblactn -GSkl X bl 2k |l B SRls
bisple Lzl elskin Slalpblli ) blotodisl 1< Sleles Ridialdls) 1< SifelebihRetble 1< bk DBAER 1<
| |
Rldbo| loglin loble  3iiefoley oG\ lelal@b] ki) Lilbolo 2l Litikfole Bllssa Lsiteole: bojZblo
_ _ _ _ _ | |
liod> |12 Lo bia|a
_ _
_
lloe>
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2.7 AT epgien

1. 57 5 50 o @R [ 2

2. OGS o] FICF A0E 2 Ol el W,ﬁw\? WWWQ?W
3. OIGE T AT (T FF I 2R 2

4, 9 ST T FIF I 2

5. B T4 IS 03 G TS IF6R ¢ & 52

6. ATH I FIF A1 2 T 00 8 T Fo

7. Soa S FICE 061 ? Toa] FAIF IS 2

8. ieleT T [aae fo1g |

9. GFITE™ T A forge |

10. Re+T o1 FICF 0o 2 Twrzgel e |

2.8 Teque

SRR — 1
A. SiT T, (FRIEH I, 2T, IT, L, T IR, FOREeT FRI |
B.av, bxi, cxii, dvii, evi, fii, giv, hix, i iii, jviii, ki, Ix.

AT — 2

A. Z T, ANCINFIERL, TS T, GO, NI, ToTsr, FOSrT, (AR @
i SIess, (TP, IHFMS, CHFRTITIRA (FERIRT, Givel, Tewld, ARy,
CARTIRAI, WIFREeTR IERAN, few, fewsire, Pinus, e, @3, 75, SpeRfam, @,
R 71|

B. a, ii, v, viii, X, X, Xii ; b, v ; c=Vv ; diii,vi ; e, i ; f=iv ; g—ii, Xii ; h—iii, vi, X ;
=i, vi, vii ; J=xi ; k=viii ; Hix .
T e

1 —a7- 2.2 (S (74|

2 —aFF- 2.3 ( (W4 |

3 — - 2.3 (S (T4 |

4 —arefer- 1 (s Y|

5 — a3~ 2.14 (T (74 |

6 —aTF- 2.4.1 (5 (MY |
7 — a7~ 2.4.2 (5 (W4 |
8 — %~ 2.4.2.1 (5 (M4 |
9 — %~ 2.4.2.2 (S (T |
10 —aF%- 2.5.4 (S (74|



4T 3 0 Ofema TE ¢ [Brsim wa-siim e
(Structures of Root Apex and Shoot Apex)

o=

3.0
3.1
3.2

3.3

3.4

T

ER |

oieE Fed (e

321  =ifr oies S Al ceTEens

322  Tedfe SHEIT ©eE Tl

323  UIEN SAI oGS Fl

324 I S eiwE F

325  cFE-feiem-oat Sl oies Fel

Tfegmra To-wa

331 g (I, dFARE (I S aehiE (7

332 Routem
3.3.2.1 RRTBItem Swte IS

333  IE-uE ¢ FIAAE S FoTe

334 RO FH

335 fedwea Sfema T-aie

336  «FAEHd Tfewma T@ wa

Tfema 5% wat

341 oG

342 o6 wreR MT-woAF ¢ e Tiew
3.4.2.1 5o~z gt {54 e
3.4.2.2 gieaEl Sfema 6o wat
3.4.2.3 wYA& Tfgn ¢ Bofw-w1 vg

65
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3.4.2.4 SHICHH- (FE G
3.4.2.5 FATR aAFATe

35 W& e {5 wam sidw
36 0ot wat @ oot wAfergea AiFe g w2
ST
3.7 wEe
3.8  THCAT emien
39 TemwEl
3.0 Tramly

a3 G330 ol 7 fFe Taaef smrg sare oA —

wift Sies T & [ @R @Ea TR e

OIes IR 2Tgo, Sesife, s, Koo oo ¢ IR @@Re |
o1 ¢ ROroR Se-Oiead o oias Fere (AR feme |

e @ 5ol witel e ©iess Fe11s i, SifEgh, 2jadieel ¢ e [Feia
Aolfde 27 |

o1 ¢ {57l wiees Jiae A0 eivw e |

6 @ Bl ek (@I MR [ a@qea sy ofefws 23|

59 =t 7ost sAfaghe TifFe g w2 |

31 &FE

ot Sfemm frgon =8 MEcEs e 778 @b G SR0alGa (zygote)

ane

TeISa M | G2 TR @Rt Fue [eifee e 2, a0 ¢ @ =T
AITSIFICE AT Fell lfge @ «ifFee Sfom wersfae =31 Sxer@x Sfema
(CGRTTRIED, TG ¢ B (g AF0N® ¢ &F0aTe (Iba ¢ (777 AP Age
U Y G5 AL 9[I1578 PN 2AFeAro =7 | @NT—Sf%w o (axis), T Mow Aee
SR S 20 ST (root) RE GG 910w (oAl I @ Wf6a T A% 203 e (stem)
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I @G AT 919+ B FCL | G2 A A% F10F (vascular tissue system) Tfer wics
(T2, T 8 TS SRz ATF R A Somrales 7o wiiiveg ©itg (6 e e
AGTe IS AT |

Tfgn wirwa v fom oo e, o1 @ e fon soaifE MifseRifest (vascular
bundle) TS | SIS TifemRIfGRE QeiF Tiztesr (endarch xylem) IS (conjoint)
#FFoq 43R YR Mfermifesafsr a1 wizeseTE (exarch xylem) SIS (radial) 2574 |
TR @2 Rfeme! A= wrge Bfgn i wifiifvemel wipt eItz afFs 27 (59 3.1) | Sfen
SRR (I GF BIT SN 2AFfer Afererifes (2 iy afon aifemiiferss sfkads
0 @R G2 SRHOCF SR WeeT (transition region) I61 27 |

616 TR *IRIZHIIE R G € O LR e ST SITo KOGy (o
T A ST (@ G ST T SRET F(F OIF ©IEF 6l A WEHEET (meristem) <0 |
@ (WRHEGT “meristem” =6 et wpicalfs (Nageli, 1958) Fowfer Reista s w1l Al
59 5j2AFaet FAT T AT IR I | 2t FofF i3 wfeare e Feaferse (@ @
T (R o @R W e e wifvas @ s sl for a3t

TG I (PR FifFee e Reltds ATy wim AF ¢ Mz [eifers
2 '€ el e TG (FIF B T | S @3 (Fafer T==ypA (isodiametric), Sreta
T, AT GRS Mo ABRRME ¢ TeEEe | @l Tt @I @EE 2=
ATF | TGN I (T, Ieg7mie (ergastic matter), Afew #imief (reserve material), 41
&1 (mineral crystal) Tepifre @3 (FRfRCS sitem T T | (e vamE AZGEES
s @ (@FRelre ARTT (2-AMte SRER A | 9=l (@I O3 I NeFn @3
FU FY (AL (vacuole) (TR | (FICA (FICA (LG SIIPEH Soi{Fo AT | SH®
RRER JfoT=e MR | (@HNT—SHFNR M (@R (vascular cambial cells)
TR (fusiform), 7R eripeaiie, B ¢ Wit To I5) smide 2AeF | Sfen
fa=piceta (development) (G (RICAT R (FiResfer 2ot ABRRMAE 20 It | Toitare
519 (AR -~ ©Ies IS Flolale (Kaplan, 1937) @ @18 (Esau, 1965)-493 TSI
%P OIEF Fel (true meristem) Sifie TSGR (Eumeristem) e |

Sfgn oz, Sfegr Wrwe TPl SREe S ST 6l (A0S G AARS e
(Primary tissue) (FRERR FRTIROIe Jhaw FeT TTo 27 | @3OICT AT TR FATEC
5if5® 2iaw 78 Bfen (=fbrs a1 iz (Primary body) At | 2lafiE @z o1de afEFans
=123 3 (Primary growth) R0 9te 21 23 | €3 a1 Sfew (72 (T TS, =14t 2t
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8 T HCTR SACHR ARTGow 23 | Al i 794l 2a1 (oMol Jfa (Secondary growth)
Y 09 ACF |

Tore dfie fam fefere @3 #/fita 1 @ Rraw wierg oo Ferid Rafo @ Kpi
A wCensal 11 203 |

SR ST feIts Oies Fel & ©f Tl (5172 | 27! Sgranefics @ [Ew wime
Gl I |

3.2 OiGF Fed aifqeta (Classification of meristems) :

AfFG, Tesife, I, SR ¢ (PR Koew oo SR oies T @afeis 31
o IR (Tl I ST T 20l |

3.2.1 W-oEs F&1 Qi (@ATAKEDA (Promeristem) :

Tfen (M2 A0 SLfie T Tow S1eE i At foundation @3 21 @2 Wit ©ie
| (2T | TN (AT AT, 92 Sies Fa7 Fed 2lAfsE =g (earliest embryonic state)
(32 FoufeT ARG I (initials) @32 7<eT?l FoufT Ty (derivatives) (1 1 9ifoe |
9 Sl el bk (A dFe Sl Felg T | (e G0 S0et Sl Sess FF
fagfs 432 Afire | [feq oz ¢ [fen Sfewm av [l for for agfon)

3.2.2 Tesife SREift ©fes Fe1l (according to origin)

TeolfG SRPICE Sles I @Akl 52 oa—

1. 2iefSis eI F&1 (Primary meristem) :

Sfema 2iefiis @z (primary body) Sl67Id ©ET FE ALRE ST Fel A4 |
AT Se T Wit Sies T3 g ot ez aifde | i eiess a1 (240 w1778t o1
(T ST I Ao 27 (1612 251 AN ©ies Tl | @2 Tl 71 577 (tissue) Sfew itz
gy ReIeera SRZR (A T | G2 Fe| 3T, T, #/10] 32 [ieq S0 Sereits) Sl
I

2. (el ©IE F&T (Secondary meristem) :

G2 A (T I TACE A D T 2007 1, ©I€ (T OEF eI A<Sql
(ST A S | (T ST el AT e ol (AT A Sl aiphod | e
(Mol BTG (3 I1eT I3t A6 A FACHES (10 SE FoTF Geoife I e (A2
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20 AT | BT T fFg TG (T 742 RIS 23 Oz & 27 (T AAECE Conel
OIS Tl T 2T | SMiRRerFdel I (@S AT (FCAS A1 F% FiFA (phellogen or
cork cambium) | ¢T¢ ©Ies FeT St (oMol I @ o A (repair) AR ¢ |

3.2.3 S@ZW SEIE ©iE@ Felt (according to position) :

SR TP SIGE FACE foeib ©ICsl ©lal T AR | I —NelZ e 37, o/
oies el @+ e T (foa 3.2) |

1. 5erg oG Ft (Apical meristem) :

@ OIe el Bfen SR Taemie] SKTS (N 6T € ST SI62 Al MFeitel Szl I
SI(F TR OGS Fell 0T | G-I, o7 € FOSS -G Here(eal, (FICl (FICl 09
ARS8 SRZ F(H | G OIGF FA (TR weee Siew-Sr% ey Jia =111 |

2. Frafe® s F&t (Intercalary meristem) :

G2 2 OIGF 6| TeE SIGS FARE G <A | Tfew S I W ([ ol 4l
T SIed o Z FAVERE N ST F(F OF (WS e 6l 067 | @2 ST
341 9 Gel (grasses) T, sz (Pine), 2392 6w (Equisetum) 2iefed g € Fited
A SRIFS 2 Y IO | 42 T (iRelet 75 Z @ 2SI BT TN AAfer® 27|

3. 7 ©ie w1l (Lateral meristem) :

@ Oles o1 Sfegn W@ SARee! wiefie &1 € I FAEHAR RS ANEITSI
SRIFS E OIF AT Sies el 0 | @3 2T ©ies Feld (iRl [Relfes o &
8 FIteT SR Ja WO | SrRRTETRH I @0 AT @ —aifere Afeter (vascular
bundle) Sr®sfs FifFaN (cambium), FiRFCaT FfF (fascicular cambium) € 3%
I (cork cambium) ST (1T |

3.2.4 ¥ SRR ©ies T (according to function) :

ST FANS Y AT o ©ital ©iet 331 1w (Bg 3.3) |

1. (ATBIE (Protoderm) : Sieig ST el (T Sik* I259<F (outer layer) s1oe
SIS CABIGIN 06T | @2 FAPReleR Saw-eret1 (radial division) T 9 519w =3 |
N P (FIRefeT TP (tangentially) eifere 2t 32w 9 (multiple epidermis)
510w B | TA—35 € SAN T AMSI &g (upper epidermis); T4 #Ifeid TR @ frmess
(Upper and lower epidenmis) |

o

*ro




70 NSOU e CC-BT-07

2. (aimifFmis (Procambium) : 91eE Sies F6F Sr@efe (@ T (i e Aiferm!
Jifess (vascular bundle) 9191 F(F OICE (2RI 06T | SITF FaI9 @2 (FRafer o191 @
PP (tapering) 2o | fadiesial Sferm Tty @2 Sies e (FRef At (Franafe
TP (ring) R 2AtF @R 2t @bz SRce™, GRS ¢ FifFaTzg @ @36 Tl
Jifesat 910w IR | GG B FIe (AN @vze eN-Sress F=11= 3t (ground
tissue) TOB® FOICA] AT | FR (FCA (AN @07 GO 2 8 (T Z0o ST
I | (@Al I FOST (FCG (AT (AT 216 Teof 27| (ARFIHIN (AP
Tifeel afetem sreefe FifFame Sy 21|

3. ai%e (wfarsew wefie Bff ©iea %=1t (Ground meristem) : SielE ST T4 (T
wie% Af2ew4 (cortex), Wewmiks (medullary rays) € est (pith) 5109 03, O 2 (WREET
Gl ©ie 361l A0E | (2ATHTEN € (ARFIHI Jors Oess Fe SRS Siefb 251 aew
IR |

3.2.5 (¥ feien w& Se@iE ©ies 1t (according to plane of division)
RIS

@IF et 57 (@ 7ite (cell plate) T SR A 6 SPAT SITTF FNF
o ©ital ©ial S0 T | IN— (mass), ¢z (plate) © &3 (rib) RGO |

1. 3T (05w 2t 7§ ©iers w1 (Mass meristem) : GTH(E ST FeT (FIaefe
foaf weal et wraz feifers =71, wie wfafiesi, Ras @r9)g e = | Srzge—
TG Zel (young embryo), 370 (endosperm), (39 (spore) AGlS |

2. 25 (fATHw (Plate meristem) : @U%(g ©iE< Fa1l Wie 16 ©a eifee zm
(B5IeT (plate) 2iFfed 7 Jfa 21T | IA—IFTIARMT 3 SieF T (AT TF (epidermis)
¢ q2wd (S 92 Olas T (AT (@A (A CFCG AT Fee SRecas I q06
TS |

3. T IfF6w At S ©iws w1 (Rib meristem) : GTFCg ©IT< 619 (e
G35 G O TR I 217 8 IDPRAF (T a1 e I A (file) I T o=
I | I AN 9 (G file meristem-8 T&1 20 AITF | F6F (cortex) 8 Wesid
(pith) »IRFFoCa U2 ST T AT SH 22 I |

e I (AR Bole 776! 2R 1 ¢ FOLT WA-STF ©ieT Fell TS
oe Sy @ Sl A |
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3.3 Tfetwa Y- (Root Apex) :

Tfen YT TSI 91 Y e € PIEFOICI Il SO 7 | [0 warelal 2
@ 2w Al SRR SoAICE (@, S, I3 2enfn) Rrefre w1 | ARers Iewalkif#E @
ARl (@I e aifde | siereics @b Gfom e s a1 3579 (root cap or calyptra)
AN, @2 SR#AfG7 FIer ze1 ARCFF MBF T (AF eNacs afwe A | (@Fg @3 5 A
T AR ER TSI SRZ T (NRY SelR OIes 61l YR (F(q G5 M
SRZ FE A T (@O AT SITF TN SRZ 2@ (sub-terminal) |

3.3.1 ©gE (F9, dAEF (FF ¢ 2dlefiF 2 (Apical cell, initial cell
and primary body) :

(GfATTIrizh! (Pteridophyta) SToR SI7/iF Sfewa [T2l—3yafen™ (Equisetum);
AW 5f (Psilotales); efrea=w™ (Ophioglossaceae; stz (Polypodiaceae)
(g 2orif] ET-ee @I g wER @ (ba 3.4) AF 9R @3 (FRH Gegeer
(tetrahedral) | € (FIC (@I To1er (GRTSIFIROR CFLa (T, iere== (Salvinia),
pIcEre (Azolla) S92t TanifEtaretz (Selaginella) ¢Fta @2 w2® (a0 fazer e (three-
sided) | (IR TR, CITHCE 2l (9707 ToFR a1 spTres (sides or surface)
TFHeTOl were SCeT g Tod (T AANMEe 27 | T8 92 (RT3 SeTml (AT
root cap 31 o Tge 23 | TSTRIATETAE el (ol@ (@, TRIfGeast (Marattiaceae) calita
G} THEEAR A9S (Spermatophyta) Seww Sa-oe Ffosy Serz (@Y AH | 4F0 Al
o517 T (2P A (4, G2 (RS = (A (AP A TY | Jo1-902 SHFS A
8 TR feTemae 28 el (initial cells) 2iefi S (primary meristem)
I A 8 RIS G2 T (FRR 2T g T Ao 23 ¢ Tfema aiufi
@2 (primary body) 513+ 4 |

3.3.2 RTHITE (Histogen) :

el QBRTTa (Hanstein, 1868) STw T Afée SI=ts1d Sierstl, [raee Aojoos
Be0 R O, OF el 2SS (IR (group of initial cells) srEH 9ifde @3 5gh
TeRIE Wl SiTT TR Sjg A RrEvTeE a7l [ife | @3 ZEtitem feat i@
s Rrefre widfle afsf Swets v @ RSt = 23| Joar 2fs Rebitew
AREF @I sfferge TwfH | foalb REvtem Swetem st FKits qzEe e [ers
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SEF IS (Dermatogen) i (2ATHIGI, Wqrg Siea e (Plerome)
AR (Procambium), SIRINITHITS @ fATATNR NLr=rs! w2ea1s (#ifcg™ (Periblem) A
2% (SN (Ground meristem) S124 B 1w et (Haberlandt, 1914) 7e1 23 | @2
ot RREbITe S fadia=ial Sfera Te1-SI0ad AR T=Peid (vl AT (f5g 3.5) |

3.3.2.1 RTHitem @wetaa 9% (Function of histogen layers) : SIRISIHITS Sl
CAHIGI G2 92k @t Sferma ai2raa w3 72 9t (epidermis) SeofG 6T | (HITa!
@Il feeaia Ste @2 w4 2@ “meristem of the epidermis”, ¢sifRt@ “meristem of the
cortex” @ f2CA “meristem of central cylinder” (Fahn, 1982) | =Ko 21N S1xes1o
IRY) (FIF B 90T @R TR @ 2T Sl Fel (AF Tgw | IE R weees e
F<aZe e (primary vascular tissue) € (FR Teg! (pith) 919+ 02, A=l ARG, TeEiks,
IS FAPTE ¢ Temd ey oifde P (stele) Sewife WO csifdrgw wizeso
TZFARMT G @3 (FRelr Remetag T ARFS (cortex) @ SFFFA (endodermis)
Tesfe 906 | v Robitee B2feE faeitGice (calyptrogen) Je1 23 € @2 w6 erq
3l root cap It A Giew (5@ 3.6) |

ST G5 SICoR0H SRS STEma fRree @ REsitetas Fie TS g Tl
(o | Reall 2MBiRea @3 Toam A REtes ©red AR IMS 6 TSR (@
AT W A ASIA 2R A RHItew wglh @oed | Roowe eadéd €
TG G SCAFCFCE SE T2ea (g ¢ it rsfre 73 | Mdifse Rebirtet=
Mg ifen wietem Tesife e R w1 ¢ @RIt T )

3.3.3 &9 : F9919 @ FT (Korper-Kappe) :

@l WEsid (Schuepp, 1917) 298G € S (Clawes, 1961) Fefte aifsia) @
T (Gramineae and Fagaceae) (9lItaS Sfetvd Ie1-Sad (FRafre Rerestd e
SIS e Gb [y [, T Retem, Ifteire 2w | Jo-see (@Refi gt
o [Roifere an—dew ool Sz 96 9k Reetd @ 78 9ok (@R
(24Te THa =) St [Reifene 23 | $EIF SCaF-Seleited (Zea mays) N€j-aTHC0R0H
@2 T-Rerem Ryt 493 3% (Fa-3.7¢) | ‘T°-93 ==t 3wt fwife J&-new «3 ufo
SEECF GCACHT T SR T2 (Korper) Sigfie (2 (body) @3 F#{To (Kappe) wigfie
T (cap) SISz T 27 | oAk €2 FAAR-FI7{C7 @b (Korper-Kappe theory) &fema
e R RO (Fea Soiisiel 1 (902 | SRR 92 oMb [o7-Sieald
BEfrl-Flofo STea (9! SCvRT TG (ATF Sl ) ACH ANEH 41 27 |
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3.3.4 $I0F6 (F% (Quiescent centre) :

GGl S R TG @ T OIeF FAR TGTOZIA ToAFe GFevz Fgo!
fafEn @iEg e aifds, staol sifen (disc) o WFFeRfFE Tgar sitaness
(hemispherical) S1%=(0 SIAR TP F2ET6 GTOF (quiescent centre) (@ 3.7 A'@
B) =it wifefze w41 26a1cz (Jensen, 1957; Clawes, 1961, 1976; Pillai & Pillai 1961; Byrne
and Himesh, 1970)| »Ix&S! (@Eal Toelm FIOT0 GTONIA (FRelR MHIHT
RIS rTel 432 T | €3 THCER (TR (@FIFT ©IGF (reservoir) Fes Fie 77, TWe
(PR L 9 LR TAE QL8 FAF [Fg 767 T | O ARFARS STepiey
@Rl g @3 (FRSf SRS FRREWTEE | G-I, YR Sed I qRe T3
(9ICET 2 FBOETH GTOICR (FIRSHT 77 Al 203 I @ YR I WO G -9I02
TfIfes (geometry) 510w T FATS AR A |

3.3.5 fadiwefar Tfgma s&-=ig (Root apices of dicotyledons) :

IE-S1E SREINRS S (I (initial cells) 7 G fofe wa B3 Sfema

TS foat agfore s v 2earz (5@ 3.8 © 1,2,3) | @aft s SNcsbal w21 2eeT |

¥) FEEFAm @3S (Ranunculus type) : 92 2Ffeq To-one ARET @Rl

@3B B KT A G2 G2 (PR (A0 To1q @ Y [fon oeeet Teofw 23 |

Tuizzel F=hel el (Ranunculaceae) (oM@ € (T (Il ¢ feras St
(Legaminosae) (7ltaF EI-SIeid Srard I ({09 A |

<) FEEIfE @3 (Casuarina type) : @3 ¢¥ig 2= @FRef 1 v s
(F 3R G0 BT (FILFT (ATF (FHIEES Al P57 (central cylinder or stele),
w57 WAl AR GlFreRieT Trole g Sy T3 | Snizaergmst IR
(Casuarinaceae), (&Gt (Proteaceae) @k (FIC (T (F(q T
(Leguminosae) (olltad IE-S1ad 2 $rar 41 (@S M0 | 3 2iFfex srasfe
CRITN CGRITN CAlITE (T, (TS (Rosaceae), BfeTca (Tiliaceae), t Golet=resia
(Juglandaceae) &1-%i2! {6 ARTO2 R AT | 758 G0 (AT (FH TS (stele)
6 T[@:f2e® (inner cortex) ¥R TG (AT Jf2s-MReW (outer cortex) € IeTa
@3} AfZEWIAT (Cortex) FAGIZCS ABF B (ATF T (epidermis) a1f5® =7 |

) JRe fJAEe@ @9 (Common dicotyledonous type) : T S&-9102 ARTEF
IRl foxib e s it | foxiba sty 22 Wb (0 9 (epidermis) @ 31,
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TR B (AT A2eTH (RN TRZD) R TR BT (AT (FU WA Teoifie
05 | TmRRerEel S Rdemial Siema eT-oie F T T @0 A |

3.3.6 aFAGelal Sfgrma Ja-wia (Root apex of monocotyledons) :

GFAGToIal SfETTa (T B &I E-Sal (vl TR | 2l — 0% it Sfafe i@l
-2 oS 2% - (), () @ (91)-9F 5T @32 59 AFIER (0 (T) Tmizgel—aAreAar
OB | @It di=ies (FEwe iRl Mfire [Raw s | 92 dFfors o, v, 2w ¢
(TR BEF 7J24F 7J24F T (AT FATOIF ol 27 | (T B0 (ATF o1g T 27 OIcE
FifeoitGITe (calyptrogen) et (5@ 3.8 4b) |

3.4 Tfetwa 6% @ (Shoot apex)

G2 PRI AT -8 TS @l (91T | 92 PRI @2 el @9e [R5t =g
TS Gl A | AT 21 Snewd (leaf primordium) 3% ©sita safge [Gre= (shoot)
(3 28I (terminal) Sik=t (721 1T ©IC 9521 =2t (shoot apex) A¢sT 1 Bfetw@ Spermatophyta-
G 0y 57 e SFHoaS € SRMSCE (LS SITow o7 T I | N-e15002w (Median-
longitudinal section) igiFere @2 571 W2l Test (convex) w12t NIy g (low dome)
RS | [ STAFCHCG (@ SRR (Ararchis sp.), a1 (Elodea sp.), 2ot/
(Hippuris sp.), SizRewzas (Myriophyllum sp.) €3R SICas QI1d (0@ (grass) €3
Taele (AT AER SRR =% SFhed (cone-like) =W | Ff=FE (Conifer) wmei
FEAGITS e Teelsl 7=F @ *IFAFIF (narrow and conical) | S Ffes® waq&
CFCa IA—GI2RE] (Drymis sp.), RO AREGT (Hibiscus sybiricus) @2 wiereisl
N SR_ee (concave) | fadisoial Sfetwa ¢wta {61 w1caid iEe i1 (diameter) 130-
200 um I¥® 20 A | Fo7T AR CFg @2 FPT 90 pum; JfoTwe 7% F1 (R |
@I—3=9NtR. (banana) &G=1 s1calw 7 280 um, fsfram (Nymphaea) 500 pm,
siecanfa fifSaa wt@ (Xanthorrhoea media) 1, 2, 8, 3 um @R AZHAT Feom
(Cycas revoluta) €2 507 7% faefd a1 zraz (Foster, 1940) |

3.4.1 2@ (Plastochron) :

Afsf #f@ s (leaf primordium) “fZEoa w3 2e 55 SITel w1eE ©iess T f5go!
2% 2 R 2SI 2/ @ 919 (structural development) =5 2051 & ©Ies 1! 7=1a1
W Sifle T2 20 T | FCE K59 O TEcs Fodefer exw ¢ W S (Schmidt,
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1924) ~IFRFe 2 AT | 92 B[ TARC Koo e 2% S 2T 26 TV oI
R I @ TS TN WFE™I (maximal) @3 [ = (minimal) Ziwacet
sifdalfe Fa A0z MRRIRFSIT 79 517 (successive) sAfFForaa wel wfeaifze
AIFIETF 2APToIE (plastochron) a7 =311 (5@ 3.9 A € B) |

3.4.2 {7 S aq oI —=1eo% @ &G ©fgw (Structural Organization
of Shoot Apex—Cryptogams and Gymnosperms) :

AYFere Kool T2E T FAF A (FITI2 ﬁ%ﬂ‘ﬁw@’ﬂ' AN (N el Nz |
el FIes (Schmidt, 1924)-93 Nt RECeR Sereitsl 1o T Siwea [vlie | @36 26
B8R (tunica), =113 (131 (corpus) | et e@ifie 2 wg Tof-F5(i ©g (Tunica-
corpus Theory) TS 4TS | T617 (Foster, 1939) 8 S #I0H €3 TOAW 7N FA |
W2 UG W THeEdR Sfema (@ediE) {67l e weg Ifa (apical growth),
F7jeRERel (gradual differentiation) @< @RI (gradual development) 12l 1 2e
2R | e SioRMCs S19i7 b g T —2F P61 (Hofmister, 1857)-«3 @wifie @ (raifel
(Nageli, 1878) s=fefe W=z (= ©g (Apical cell Theory) @3k Z36ItE ©g (Histogen
Theory) T IR 2=Bi2S (Hanstein, 1868) 3fefe e wiereial i< T (oTeTe SHE=AR
Sfera [Geom ovia @2 og sfiore zez|

3.4.2.1 9l Tferwa 967 =il (Shoot tip of Cryptogams) : fa&sitaa (Newman,
1961) TSIAT T W2t I (0T (T ReIe=a oo 473 wwgs)el | S/ Sfem
(GRTeIwEbR (Pteridophyta) CFFta, (@E—aTRRICAEN (Lycopodium), GTifeceesn
(Selaginella) ¢ =ftsiidia (Polypodiacae) RGToa Tereitel @ Al CfES (P IS
(5@ 3.10 A € B) ¥k «3 (Ffera ool swaE At (#ifafEare (periclinal) s ==t
5 =2l sifde =71 B @, @er (C.F. Wolff, 1759) 31 [l Sepraiie 0o falta
WCARCE (T on FbeIF Tl (young leaf tissue) € Tl Fb FTwT & (young shoot
tissue) T & IR 5] SLe SIS (A0 | [HGToa G2 Sl AT SO0 Gep
(WOIff) “punctum vegetationis” ST SISfZe (2 | 2RTOIICE KGCoF @3 Sea(t [Gro
el “shoot apex” It Sfafs 23|

3.4.2.2 e e {962 wet (Shoot tip of Gymnosperm) : &G S @,
far=Call (Ginkgo), A3 SrelT (cycads), Pipewl (Sequoia) @3k FRECEMal (Pseudotsuga)
SRR 0 (7l (a0 {6 S 2SS Al ARy el fde | @3 (wimeler e
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ere SifGiE=E (anticlinal 1 SeRTSCRIAT) € (2IfRTEF1 (periclinal 1 &1 @) ©Ita
96 ACF TG T 792 {691 e @ fG wizea (zone) 5ifFe = @R @B SEHAGIE ACTA
A% (surface meristem) <& =2 (Popham, 1952) | @3 (IRGHNR AfeFTeid Tee
aferfie (epidermis) @ SRRy (NREHN A ©ie ol Tgw 23 | el F5= (Foster,
1938) farFral ARTETRN (Ginkgo biloba)-31 47 Fi% eeis1 “iGH (zonal pattern) &=
JCA | 93 AR O 7o Sl [rere—(i) ARfEs wieeitad 1T (apical initials)
@ Fgh! Atea e (i) (FRT MY S (a zone of central mother cells) | @
MerPRferR @HE 2o (Eef @gerdr (polyhedral), It I@, g 2ABIK @
PTG ARGIATIRIFE | ARET weetam @k (apical initials), e e
SIS 7171 AR MF GFH T S 510+ F(F R G2 TECE (ST 910w 525
AT LA | @8 TLEOCE PIF (NRHEH Al olferae (FesS (Flank meristem or
peripheral meristem) JCeT| €3 e (FRSFER GaeTom wed If25® (cortex),
TARTIREN (procambim) @ #[@-=1 (leaf perimordium) Sesi 23 | (I ST (a zone
of central mother cells) Ttsa T A4St Sie< a1t At 7 (B (rib meristem) SfFe
(Schuepp, 1926) | 92 SI(FR (FITLT AT (vertical) Re® @ FIFH OteT Keremer |
HAITSIFICH 3 T 5l Al STe&! AT S FIer 0 | Bl (Sterling, 1945,
1946)-93 oRPAICA Preent @ Petemalia (Sequoia and Pseudotsuga) @b TETIREON
e 2ATF | 93 TSRO FY FH (FICAF B IR L ASCHITIF TS| S0+ SFe |
fBfem] (Gnetales) (o¥iTe (@—3CFg! SHAGEMI (Ephedra altissima), fNos fascea
(Gnetum gnemon) 5+ S12id 25t (external cell layers) 432 J71% (Gifford, 1943,
Johnson, 1947) | (o1& SFMeR G2 ST (SRR (ARIFNE [Koem FTel 47 w9 |
(e 2 TEAGF FooTe @G (FRIT J2MFIF S (inner core) 919 230 11 7wl ©Ita @G
Tferva S (tunica) € 5151 (corpus) STHETETR A5 Gotell I (TS AT (2D SeJToRH
W Sl [CR) | F9AR (@FCF (Kemp, 1943) STl I8 @O 2T g 2[d-S1w
(leaf primordium) #ARFEoAR R RO ST B @feT 472 T 200 (4l T |

FEIAGCS KBl ST ARG SR (AN, (Popham, 1952) f&e ap aiow 2igfe
T AN G (T Zre—

(i) 7TF™ 2F® (Cycas type) : GrF(g o 2Paa NHEoT et (7l AT |

JY— ARCEA @00, {79 (FEoN 8 ifdreae (Hees I FHF @ReEo
(5@ 3.10 C)|
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(i) =T eple (Ginkgo type) : atFta A6 (IREES Si=ee (72l TR | TN —ACFA
RO, (TR MY, [T REEN, (AR @REo A HF @ReeT ¢
FFFACR T© SRZET 926 (transitional zone) (59 3.10D) |

(iii) fFertsiTafam-snifem efe (Cryptomeria-Abies type) : @b % Toifs Sfafre
forrel aigfon w e WiFEeR To S)Eed S sigeifys (g 3.10E) |

3.4.2.3 ¢S Bfer ¢ BEF=wt #f ©g (Angiosperms and Tunica-Corpus

theory) : et (Schmidt, 1924)-¢3 &g ST @aJ&t Sierma K5t oI Sieg Sl el
w2eCe Mo W (7t [ 7A—TEf (tunica) @ 57 (corpus) (5@ 3.11) | G @R
B=1a1C54 (Johnson and Tollbert, 1960) eIt TS @ T (@ 27T @Rl (A
Tge FA0E (1R (FRSRIF GHICIRTST (Metra meristem) Wit wifefze =1 23|

%) B! (Tunica) : @it @afE IZEoER T2eeT, @ A GRfEE (P BARHS |
O3 (AT BEF TR AR WS 2AcF 7, @3 91teid W0y (within the same
genus), @2 (7Ita3 (same family) TCxp A «62 @eiifox (same species) ST, G
@36 Sfera Rl [few #=ica (indifferent developmental stages) @2 B
TR ARTETAI | AT G2 WERR WA GF (AF T3 @ [TGo 209 A |
GFAGAG B @3 WA ¢F (AT o W Are | @W—HT (grass)
FeTg @ Tef wa (el 3w | 5% fadieeidl Sfema oweg Tefe v
TR NS (@ | @B e (e A0 Seem g SIFfere Ty,
@Rl o-va duae oa A widie @iftigas a5fea | Joar @2
RS St SIS I FACO ARG I | FLAS A€ GFAGAQ! e
SN2 (FICT (IR A oo Fieaiet [ereme w6 &its | TR afel w72
AT (initials) (It ey @ Wa @w2 (A Tge | 43 (@Rl G
S (IR OO SR T, OIiped ¢ [SFRITE SIeds (@ ¥}
SCAFIFS O Afge (light stained) | TRz 71 vizre afzews (At v
(epidermis) ¥R GG A Tow SRHwlERe Tesifs 96 | (@Il @iea [eom
Sfema ¢%a (Esau, 1965) BEfaa M sxfFe @mela Seelfs Bl v
(TS TG AT | Tl weeter (Faesfer s wwees g e (g 3.11a) |

q) W (Corpus) : S @3 wCsrwFe qT T ¢ o aml sfige
(5@ 3.11b) | (TR 7R W (@, SHH HETF (FIIT oA IC | €3
S (TR Reretas wel {5 AT 7 T (SRSl Sprreitd [Faw | @i Alfce
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wafge Foull 2Rfes @7 (initials) (A F4M sl Tge = | @F @
fa@ e (Philipson, 1947, Reeve, 1948) St wadi&t Sferr K691 wicaa s
oA (SNYFF oo AT I @4l (9TR) T 7LRFACE (zonations)
GG AT SCF6! 9eiell T T | (@IF—{1% (Palms), It (Sinocalamus) @
wfgpics faiE1al @ FIFHP (Cactaceous) TR TfErd (F(a GF23 LFCAA
TeEIeael AR 2| AlRere IZeTA (cortex), IBESF (endodermis), W&
(pith) @ 71tz FPANTE (vascular tissues) T SeEaT (2T TeH 2T | S0 e
it wixesiz (Bl @ wof1) [fen T wieet St A0 Tfdw S2[l wywg
TOCfael S1eeat (e [fen Tl (e —af2ews, S, New @ a2 el AN
Tesife 906 AT |

3.4.2.4 SHICHe- (17 &g (Mantle-Core Theory) : (@It~ (@7 ReiSaa ©e™
(plane of division) i fefe 7l 3 (511 € B5iF (Popham and Chan, 1950) SF=CGH- (R
A GO TOAM AT I | U2 ©F TP AgSIFE (dome-shaped) &G+ ez 3fzs
Wt BEfaeia #IfFaTS syIBet (mantle) el € (@Fma Teg SHif TR ARrs @
(core) Fcel ~ifFeTre 23|

3.4.2.5 Tt e=Ten (Corpus type) : Ser@a S19td Soid fofe wg Reaia
(APt (Popham, 1952) @@diét S {69 wital 7ama it S#if%fs (occurrence)
o A | A AR weqE o5 ¢ BT  wae @3

1. wuRe w@AG 23S (General Angiosperm type) : (fo@ 3.10F)

@2 (g AT foRG et 7j2 41 A | I —i) R ASCFICIF W26 (the
zone of central mother cells); (ii) &3 (rib) NRTH Al s1s Sie &1l @2k (iii) TF
(flank) IRGGS Al (ARCRAIE IRTGH | (T {0 S (T MOCHICI ST
S S AT |
2. weswE egfe (Opuntia type) : (5@ 3.10G)

2 agfer [KGol ote TAIE fonfb w1 =il WRe @b Seaie (ol AR | €3
5o G2 26T WA T I SRZIEI S (transitional zone) | G2 Sz
(TS @ 97 SRZ (FE AT € 7 (rib) @R FF @HESER (flank
meristem) STCay 71 A | fRfeT=P7Caa (Philipson, 1954) ST @2 S (6 AMTFSIE
AR APTBIGCAR (< ~RFIce Afefre 23
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TP aFfer Ko7 Sl SiRe g Sfegm siFefre 2 @R o
R@prae Jwaf g
Phoenix dactylifera, Chrysanthemm morifolium, Opuntia cylindrica, Bellis

perennis, Xanthium pensylvanicum, Liriodendron tulipifera and Bougainvillea
spectabilis.

3.5 e € B =taw weiel (Comparison between root apex and
shoot apex) :

@2 AT 2 F TE Sl @ [Gol e FE S WD FA ZCACR | G [ S
@R bifkias @RICE [os wig (A0 SeIml aFhon (Tafer Sl Tl 20 |

F) o1 ol [oA Sed SorFR wenETrelid 2% |

¥) I = o @ A7 Rrefre 97, o {61 et gemin [e ofhed |

o) 0 Afage SEreitel * Mt TesRdI Wit Sies e ACE A

q) *(l4gerefer er-ened gl oo sRiee “f6EF (pericycle) (A T 27 |

8) TS TG (root cap) TSI AP SIT I SRZI Je1-SI02d (0 5l ToaATEH |

5) A #f@ =1 (leaf primordium) Sesimwseis i ©iers el A0 =11 1 o1 K59 vl
AT 2ARIEF AfRTFoRICER ARTESTSET (T 2PTCEIG (T 67 B0 (7l
AR A1

%) A NS (0 AT O SAfTgoraa T Siberel ordl T Al

o) S0 (G RIS 1 TS, I —GHBCETs (xylem) € GRITI (phloem) #imitsfife
8 SJ2FSIT SERT APNTA (radial) SRR 03 | [F€ [RO0o[ CF0g @52 APNTES
T G BPTPEN AfGE A (conjoint) AFfen (el TR |

3.6 {57t wiat @ 7ot oifsrpha FeifFe fFg w2 (Some informations

on shoot apex related to flowering) :

(olltad (Goethe) @2iisre sTeamin “fFlowering shoot is homologus in vegetative shoot”
wigfie “sforl RBCo TPIRZ O%F | @3 oM (Al (Fican [eaiag s oif | faom
(Gregoire, 1938) F=®ieifgF (histological) TN M 2AfSTIol FACT= (@ 7o
TR0 el o1 € TR AT G2 SH{bd SISR 27 @3 7o 2REgha e oo
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TR 9107 O BT I (Vegetative meristem) o GRS 7o fow aigfe |
fa1sitz (Gregoire) WTS #oAITF Sarelsl 571 1027 T8 -0 Hollea = | 29S8
ST TSl AN (T a1 5ifFe g 3 @RT @1 (core) “massif
parenchymateaux”, I+ «2 3«5 ©ies T4 @Il 98 @ GIFH (mantle) =it Sige
“manchon meristematique” | €2 STIFCEET SR BT Y0 B (AT TR [fem =i
G A2 FAIF (vascular trace) TesfE aeT | 29079 2 ToaW “SIHIe “lfeore 237 |

ANTEFCIF R G0 FTRITE Soi® 2 @ 27l ARTGoC 73 K57 =t [
AL @ *iifged (morphological and physiological) sif&ae q6 T s orer {69
=@ (vegetative shoot apex) #/PoT #IfFee 23 | A9o9F Sfetw K571 =Iee FHFT JFer
SIS AR 2091 ARTGHT T2l TeeIea 0% &g (Fahn, 1982) @36 €6+ |
B9l SICeR T oAl Sereitsl ARTCGIer (plastochronic) N el =R SIFhe @
ST Sl7 AAfdade T6re vt AW (Tucker, 1960) |

frferoPrcaa wce (Philipson, 1947, 1949), 5% Sitad Sie< el Sfgn S it
AT AR A | G2Cl Tl 7oarwa siereital vt Sz #(eHre I3 | I—(F) ©ie
34 Bl 9 @I I SAREA! (envelope) S @I G2 S (T2 5ol Al oo [few
sl T 77; () fowaam i (ReEs A A€al e el s | (@ (Boke, 1947),
(7P @ 5719 (Popham and Chan, 1952), wiv @ =« (Fahn et at., 1963) wjifna
TSIPACE [G wIeid o gl (vegetative) (AT 2 ITHa SiefeitaR 27 gon qive
SR (transition) Y32 FECA A<40© 28 (5@ 3.12- A,B,C) | 93 SRZIGCIF T 571
LA A LTI (Zones) (FITT RS #AFS 60® (el T | @, (F) NZC610F
et Ferel Ia a2 A ABGITF TAcee (mitotic index) ATCS AT,
(¥) TS ES wifre, ReoH ¢ sy (elifta Siftaar ot 23, (9) qreiziee
ERFCAR arTaf sifdass 2enfn| [RfeT (Healy, 1964), 16 @ 5 (Gifford and
Stewart, 1965)| @3 SRZWEI TF (FCN @CN B (@H—aFF Teomaial
AR A AT AR Seonaidl Sfew) (@ Ko7 weed oies e Jia
IF 2 IV oM, FeAaNcR (banana) 121 ST (pineapple) &G wcaw 7
IR Al 6T oo a1l @FE JAfew 2@ e ¢ Tfens A9 ATre 2Ry
(A |

5o, 2Ifgoe TeifFe SIRe st e w2y =@ (physiological) #ia SieTe
A AT
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Lol

1. froa Sfafie = 227 S0 JEE o[ 9 ¢

2.

@) i wre w1 A2 w=El |

(b) ez e (2 SOl SiTF AT OG0 |

) BT el g AG (@IF 492 [l 27 946z @ A (FF TS

el e |

(d) T OIe T Tfew o TaeTAle] S0 (T, & € FIe
TR T OIS CIEF eIl 0 |

(e) T2 ©TH T (T ORH ARLGT 5107 I OIS Bl

() T2 OITd IO (T WX ARITD 5107 I OF 0 |

O) SraT A (el : I 21 8 TPRAT (I
Wﬂﬁ—wﬁmﬁmwmafm

(h) TI=Z SlEFFal Yo CFea , TZ[N FA |

() afel ferites Wit g MR |

() «=Tg =ez @FF N |

1 2 AT Terad Wl e (el T

TR 2SR, Il ; @i Wig o, g eitE, GRrereEsm, o s
T, AREF (FICIF, T A AR, AT @007 |

ftea wfoe malm <t (V) Bz fm, w6 @t 2@ (x) oz )
(@) ST e AAfel SRl S Sies Tl A |

(b) Foefaam 3f2ewa (AT &5 ¢ G Tge wwf Tesm =)
(c) ¥ ¥3 = |

(d) +fieR foeta Bef A

(e) Tt w51 wg Bl we eitarsy |

() o= wete Rewew wa foni |
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(@) F2CT5 GO [os =t (el TR |
(h) Fcex TR el @R a5 |
() TR YR Seee ‘T’ Reym sAfefre 23|

() el AZCHART [OCoR SeITal 93 1% (Sl A6l [Keaiel TR #ifFierre
P |

3. 29 Oedl N TR g

(a) GRITIFRIR & Wce @FHag T2rR (FF AF @R G2 (@A e |
(b) TRHITEE fonmwa [RE |

(c) vod fZrbitew waAfbrE Ffeerngite™ A |

(d) cofcas S1eeIt T2k e |

(€) TEETS IO (PRfT WEHhS Keiew el 378 wo |

() TP eFfore Ta S (@RSl g ¢ Joaa [fen wwes Tesim I3 |
(0) @G Tfew [Go =l ToaT 7 |

(h) A SToR g KG9 =al AKRTe 2= 27 |

() TN oG T S @RS Keew SR SRetid o @t [ T
rere s »Fefre 23|

() FfieR @Rl Are [as|
(k) fadie=1al Sfema e foab agfere el 1 2R |
() 2THRT REbIte ©gb a6 I |

(M) «FAGral Sfeme Five AN el SN S T T Towe: TuIt|
AT |

(n) (26 REEY foal et Relfere 271

(0) IeGT Koot wiel (T, fForbiaia-=nf eFfore FHTTR To SRPE
ST A |
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4. 6 ARAT 2T TS el o Tre7 *maelm e

TE-1 TE-2
(@) o =Tl () 9
(b) oMl ST T4 (i) 35 =i
(c) Foef=-s (i) e T
(d) Foefre (v) SO
(€) FIfETATITE v) T Jfm

5. S Tex fofes e :
(@) PRI epfon Je-onas w2l cantas Swzgel e |
(b) eFIEAQ Sfegwma I 2T -9 (7l T |
(c) W&y LR KO O W Srizdel A7 7Y |
(d) 2RO +ifFeTRre 200e @9 96 Sferra w1 14 |
(e) TEAG! Tfgn ==, Prpext € Prereral [G7l wieas FRaf & & ore eifere

23?
0 TE ERESY A Ciiras ERESE FaRiToR 16 TEIAG CFa (e
(I o TGS 272

(0) @G Sfem Dol BEa MR ALFTe F0 20O At ?
(h) T Si%etea FRBRre ARET W9 (ACF Sfema (@I (@ I Teom 22
() CGRITIEEET (Metrameristem) *@fog w1ef {5 2

() IESH 2aIE Sfema Tuizgd M @ T (G TSAGT TO FAA e
S (|

(k) Tl epfen [G7l wiel == (it Sfem (ol AR 52 SrizaepTz Ted g |
() =1 @ Gt e 12 2Ny g

(M) sl Ao T {51 oe @ #Iffse 23 ©iF o FiRel Trad e |

(n) TIFHA-(FIT ©F (F A FC ?

(0) Trferopicas st Ro% =it i S sifHer™re 232
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5@ 7 3.1 : 46 Tfema sioeere @ba|

PG
(T1eE ©Ies el

6 T
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@R 3.3 : T € AW FILGF T2 TS SGF IR Fo7jLFae! (PRI ZECZ:
RSy ;. (AT, b, (ATGICH, ¢. Sl oo 3411, d. AR, e. 9, f. 32
w4, g. “IfS6F, h. 2L G, i FifEa, | Rt e, kT (@baa )

85
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@ 3.4 : @ GRTeEbR Yrew TR TEwm
a. TI2F (FF (AT TN ARTGo |

fo@ = 3.5 : ZEFHER AW TP Kool B @ifoa
(TRCRW) : a. BIRNIICEH, b. ¢oifea, c. 2|
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W
et
=6t

-
()

[
) /
Bhe/

=
=t 2

-
-.,..'
=
-

i e i =
]
--.E_'-.-
- i—

T
X

@ =2 3.6 : FTHTHRT {67 T (AW) @ -9 (T : REHTew w1
a. CRNCHTE, b. (AfReg™, c. fBeam, d. Fimigee |
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88

] )
*tﬁ‘-ufﬁ'-ﬂ:‘-f:r,"-ﬁf

NN sipls

B
[l i .
; E A. - @i
ﬂ B. B! 7T 3T S STHC027 |
‘ QN | a. CoRmFR, b. TC5E,
M C. (AN,
| d. TG CTOR,
|

e. T
C. WGB! MU= Jo1-SI02d sTHC0=A
T e {reT @RIt ZeEe |

I

o
J

5@ 1 3.7 : B! ST -1 AFCHAE AR (AT 200 |
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1 a4 2

fo@ 71 3.8 : Rifom egfon er-ome e=eeew | a F1q, b, FifAoMEGTe, c 32w, d. 55
1. R 2Ffs, 2. FPRIRE @5, 3. A Rdeeal @Ffs, 4. @G ol 24F |

@R 3.9: A (a-f) APTCHITR 77 {571 o2 SiFfoars sifqass [ Smas errvama
@It A ) (I 2@z | B {67 @
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@ =12 3.10 : ot wrerm @AfT : A e B GRTTES, C. 3301 256f, D. fExea agfe, E. fesromsfm sy
230, F. A4Re @aqGt a3, G wfawri a5, (1. 92z @17, 2. 9FifEs Seg @F, 3. A @@, 4. 71
IREET, 5. T GO, 6. (FR NI, 7. FRACR To SZET %) |
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Baw3.12 : A B 5t @il (a-miereier; b- =i 3fo-sirel; - 33eT)
C-=ifr s =iraifes (branched) si=if=yist (Primordial infloresence) barsta e oraitat =iz |

91
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3.7 A

@ IR (IRl KFeemrs (12 (FReRS Se I (meristem or meristematic
tissue) JCeT G IS IS SRSl SIS B 411 (permanent tissue) I0eT | Sfew SIewa Afége
T TSI TS T2E ©IGs T (FResfo el ¢ 3fag wea Sfen oz fde
27 | Beoife, SRTI, I ¢ (FIERSITA O (plane) SRR I ST F19 qfTeior
=W, @T—7 ST T, AIfF @ (N Sies 61, WeE, WEHe ¢ iz ee
415 (2AOIO, (AT € e EfREos; w5 (RS, (26 @fReos ¢ 7@ @Rt
3l 2GS TlEE T | W AFfoA OIS Feld ojg W T ¢ [orom werelel wfet maifde |
AFATH 51 ¢ ROToR Tl «F 297 Wi Sie I 771 9fde | JH-SreF slo 432
e @ IO TESITo] (LR GP 3@ ieH| 1 el A | A SRR &)
(G T OIEF T GFD S S Tl TALAER | (GRICRARLE 6 o @3 g
T2 TGS ! AF IR G2 (FIAD FHH GO I e Fwe {gzerig | Tve @iz
T Jo-Sel «Ive Sl (T AT 9% 93 (PR fFaieTeld v S0e Mo Toe
(T A 27 | »IG Sfera e1-210a Aoz foaf Sre Fe1 i a1 bt
@l IF—SEs 2@ AR, (Abe qR ofi ees Fl | bed SR
FIAAGITS 0 @R T ToTq S0 0 GO | Fodafet AoooiF (alitaa Sfema
RO RO () [0 (RS feTre fon aipion ReyhT simie ‘T’ o o7 321 (9108
((TH—EIR (o T | ST GFAGo! S oG € G SIS I TGRSZITA
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e (fo@ 5.1) | 723 (P A2 AGHE A@qFw @191 (stomatal complex) e | @i
AT b G0 [T (PG T AT S AYoIET A ToA-2[@7z % a0e1 (59 5.4) |
HGIFT TRICFT AQNS JFIFT 22 | AR TR Yo7 oighen 27 (o 5.5)
TR TG 27, R (S AtE G 99 ARG, GRS € oo =l
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A | THRIZS TR 25 7D 6 ZoT T =R [AARTS TS #Moetl 27 | 0 TR
72 g Al %o = | faeaa (@R SRtesa ToifEfors TRty *J oo 2 ol
PTHS 2 | 97 T ATAEFI 5 OUYE W | A0S I TR PTHIeT 2 27
TR FCET TR 90 #e 7W @R TH0 IF T A

5.4 TAHA TG

ATAHT 2L @FY AERERETT AR F41 | TRCHT @FAAPS AFE & ol
ACEARPRECIE SRHZe F(H | AEARPREAES T 27T M FA-TiR-Size 5o
ACTS O AT 0 | AGIEHT N WM WA @R ANCARRECIT T S o5 @
NG TE TCT AT 2L S 2t 27 | W (2t (@ &1 few ool w03 o2 wfefae
e e (T2 (ATF AR e e ey Ao 27 wIdlie Aomtsiste 2Ry 6 |

5.5 2/qAFA APATSH

5.5.1 Ffeatere TifFe eFfs :

BIINE! TR ATAEFT TR G3R FTRFE| (PR T JSG S ToHAE Tof
o3 3 “aam for oiEa =7 |

a) IS 2@ (Mesogenous stomata) : G2 NI #9919 eIetaid w et
TRICHT € T (T TSAB TeAT T | (@FHA—FANE, T30 8 HH (9NTad Ao 7l
RIEN

b) ¢oifafEmim “Iaag (Perigenous stomata) : 2/a8@ NSCHICIR Al SRFS (ABIOT -7
(I (AT 2P (PR T T | @TIH—FIGI, *¥0 € *[eJF (@A Aol sihea I |

¢) TATHATAEmm “/@q® (Mesoperigenous stomata) : @2 (FF0q ARl (SIEei
TSIITAGI(I2 BLAT B0O AN, FUCA GOG3BI FLCA (ARE971-97 7 |
@@W—Ranunculacae (FIFFFCEA) @ Caryophyllaceae (FifewREnt) sRaRefre
el IR

5.5.2 FeAGt Sfetma Aads ¢
TEG Sfgm 7-9FCIF 2[q7F ollew T |

a) el sgam (Haplocheilic) : @ ¢%tg TR Terlfe 27 olqaima
T @I b ReaEea v e JfHEe @l T @i e 57
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b) FitetBibfer “@m (Syndetocheilic) : €3 (Fra TRITT GIR T2 (FIT G5
AOCHT (AT TofT 27 |

5.5.3 fadtweiar Sfemwa <@g :

el Sfetw THIHIT € FZH! (FIE Rper fSfere ALReTs 511 2 2@
5j2/3 3| I | R (g O€ IF B 21q7F SIF0CIre0% (Actinocytic) “ihexl I |

a) SHTATIARDBEF (Anomocytic) I REIFSTaE™™ (Ranunculaceous) eFfed
AGTF : 9T AFOATHF (IS R 7=FE (PR ACE 11 | TR WF @R 2wl
(FIT ACF CI&fE S TR (ATF AL I3 T 7 i GRETF (TS | (Tl —
Ranunculus € FTel, *Hi7 sffer (il A (o9 5.6) |

b) SFRETARZDF (Anisocytic) at T (Cruciferous) e Aaag : QI
Ao qac foal s opm wighon @ @7 A | foql T2 (@R ey 9Fh
Y9 (T | @TIN—e, SINF @ I 2o vt o (fo@ 5.7) |

c) *5ramRf5S (Paracytic) Tt wiTakmE (Rubiaceous) 2/Fea aag : @4t 2ifsl
AT ToF TS AL-SrF IS ANTACTSINE G | AT ARG (T IO | (T —
SRS, T, I, DRI, A G2 AR Ao (rl A (b 5.8) |

d) TrPIRS (Diacytic) At wifRewRratmm (Caryophyllaceous) &5 e :
QT A siqacm ufd T3 =R @ AF | @3 @ giod AR AD TR
AT -STCRa1 1030 TCRICE! R A | Sl 72! (I TRICHICIR A0 SATISNE ST A |
@—Acanthaceae (SFCR) € Caryophyllaceae (aNtad e AT (6@ 5.9) |

e) SHifSTARBF (Actinocytic) eFfea 2iaas : WAItT T (@Rl eIt TRIER
9ot fNG3 A0 (5@ 5.10) | Gfb SIS Al IFRTFCERRI 2FTeg IR 20eTe QT
o (PRl dbltan sEF for agfen 27| TR ARe TSl A |

5.5.4 qFAGelal Tewma 2[ads ¢

GFAGAT TEWE A4 BIF 2R 27 @R (Tafer 2ea—
() G22FR “IqqF GG (ACF WO T2 (T TRICITGACS [ A, (@THA—IY,
e @ WMl AACRF 2o (4l R (b 5.11) |

(b) €3 2R 2[GACF FRD (ACF T T2 (I TIPS (€0 S [ a0
05 95 TR (PR AP 2 € S (I T (RI5 2T G TRICHICIT 12 AT
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SR ACH | (@AT—el (alltad siheim @l a7 (ba 5.12) |

(c) 2SS »lqzta 7fS FFT (FIT TRIFICIT GHICR ATF TRIIICIT T2TH @ o AiFet
I AT | (@NF—HER Ao @l T (o9 5.5) |

(d) G22FT ATAFH TRICHICIT A0 (I T2 (T ACF 0 | (T —Foifed, wfFe-ag
sier ordl AR (w 5.13) |

SRR
1. M7 reTt =wefer T9eE FR A AT FA
TRIIE 9T S AFTS 8 qeR 2ox I 2 |
AT AT (T S | TEAG Sfewmd wArei AGAT AreT
IR AR TRICH € ALFRNCHT G2 AGCFI (AT TRAT T | O Gerer Sfgtwal wATor
AT AT |

(PreGiibi, Jud, THSE, JTFPE, SOCITIAZHS)
2. Teew B AT ot (V) o fm ¢ o=t 3R «ee (x) fo fm:
(@) ~l99z TSI (I CART ACF | O
(b) e Sferma »ioR 7ete siqqg A0S | O
(©) “9FF @T WG] B O
(d) wFTea AroR “AqatE 7R @F A 10O
(€) TGP ATACH TRICHT € T2 (FIT G2 APCF (AT T 27 1
f) 9=z “=eiitz “exl IR O

5.6 A

AqaT Sfen G4 Oz aAizFe! T4 01 | @ft @l @rEwas! 5 [ | afe
7= 4o JFeR A SHwmiFien Reiw TR M s AE | @R @ aqE
TRICHER AT G-(IASHT ARG 2 T (FIE FoERHe | AaF AR
Sfera e Aa oF, RO 07 Arel 2iel T | T50 (@I ¢ TP (@FIEd Seolfe
SRR Rfeq 2t olads =8, @ —EIENfEmm, caifdfeme @ @reelffeme | sam
TENG! S -TFCR qF 2, @H—ZEhles ¢ Prenihblhe | R ¢
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BT I [ MGG 0 G ) X1 P e 1 R e ) s K I
EANT—SOICCAARGF, SORemRTS, et ¢ vamizEbs | awdeeiar Sfems
B AFIIT AT =T |

AT AL IS 25 ANCEPALCECT SRHlelzel T4, AT “wief Swie el a1 @)
JORE T& AARIE AT I e |

/= ol

Pa 5.1 : @3 Aqaima sjoeteE 7+ |

Baw 5.2 : s saacE @zmm |
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foa =2 5.3 : e AHawEa @i 7=

@R 5.4 : AT (ZAT 7 |
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@ 712 5.5 : T Ao AFETEE 70

foq 71 5.6 : I 2SI at‘a\oma VO SRR 0F a9 |
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(=25 R @

G-

@R 5.7 : ST 2O FFOCER G0 SHNRGINLHF AqaF |

5@ 1% 5.8 : T~ LT T00 ARPARGS 1 |
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@ 1 5.9 : FEIT! sl AFeTeR G055 TAMEGS A7 |

— TR

TR T

wE- (R

5@ 7 5.10 : Ao SFereT 7o SOEEmRGS 2T |

Ba = 5.11 : =y #lreix 7Fete 70 |

119
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5@ 7 5.12 : O Ao et 70|

B )

@ 12 5.13 : et sArom woroteTa 74y |
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5.7 FLCHE epgiFet

1. vR el wiwre Tea e ¢
(a) “laaEa el e |
(b) o F=FIT RT#iar Bfewma “laash 7 2FFT ©F WA |
(c) @3 ==l slgam It T |
(d) *TTF wFeelel Je |

5.8 T@qAE

S (5.7)
(1) IFFR A SHEFs Ja7, SHacrRbs, St SwwE|
(2) (@) x (b) x () ¥ (d) V (e) V (f) x

LT e

1. (a) Sfer IR S SR(FS FUFhod T, T 46 ISR Al Sb@iFhod [
TRICH [ TGO ACF IR 02 ARGIE! (FIF AR WS AT, T2
AGTFH T |

T Reeg 303 Tfema «irow SB35 |

HATIHT AlUNE FG ACARARCET 2o F91 | AT W2 @)
e T AN AT I e |

(b) fo@ 5,6, 5.7, 5.8, 5.9 € 5.10 (*¥ |
(c) 5@ 5.1 @ 5.4 4|
(d) @5 5.4 M|




GFF 6 () CBAT 9194 € Wfeqf& (Stelar Types

and Evolution)

1w
6.0
6.1
6.2

6.3

6.4

6.5
6.6

Tl
o=t
GBI 19 @ CHAT LFATSH
6.21 caAGITHRE At @i oo
a) FITATBle
b) spiftTsR
C) CTITHR
d) Srse
e) SRR
ARTTITATIHIRA
A. a) GTITFIRT ARTHTITHE
b) srifEtEife ARTFTATSlE
B. a) GITAATBH
b) ffRersbler ot <feerssfa
Tfem it Aifem
6.4.1 TJTHA
6.4.2 SHBITITHE
AferifFRrol at Tegezrnlel
colerm wfefe
6.6.1 fEEeg
6.6.2 AT ©F
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ST - 1
6.7 A=A
6.8  FETAT emiFen
6.9 Teamier
6.0 STwply

B GFHH AT A SIS Al A ©f 57—
o Tfw SIT% GO 91Je SIAIT T IFT (ool 2NeT A7 |
@ (T (T (PO 91t Sfeife ez |

6.1 I

TfEma TR THRS! (TR SRS (o1 (Stele) JTET | FAIZ FIF P96 13 A
B S{Te I — SIS @ GFIT G SfSl FASCET ZIT 776 Fel — ARG 8 e lF a0
@5f1 9ifdre 23 | #ifbras foeg wim Srebre S oan ©f T 3ce (Intrastelar ground
tissue) | GHRTCE T ACF AW AF 2o B Ia1 27 (Extrastelar ground
tissue) | €3 TEO IR SFFF AT | TR I @ 1 SCF (@Bl SIRMbzg AF 3%
AR *1 @ Are 0% I AT | @Al aeifen (wta Goam Wt [ sifswsm e
e siafe QAH | 9B 9 Ol G |

6.2 (HEH AI (Construction of Stele) @ (7 2FATSR (Types of Stele)

Al Tl S e slom [MiMS el T8I | 2o TERIR Sfen Fle € &
S0 OOl wE SIifted ATF @3 SRR =141 € SO 705 & AT | AoPAT Sfgn SCard
qis oI, e ¢ 0o fon @MTER wiferel Aifes At | Fites il Aifete (bR
e e wafye | widie UveiF (endarch) SiEteTs 12 =T (colateral) 2o | e
Fiferel AfeTet CATBISIREN 7ot Wis wafEe, wiefie @1F (exarch) SRCET 72 I
(radial) 23| Fe € YER SAZGH S RN AFfoq Ffer AT (AF AT
el ST SAfFS D06, T T Sfew SCF A2 O(Ed WAPZHS! W5 AF | A
AT TRl Sferra Fle @ et If2swF CHers Rea s Eofem Afzraa AW sifava
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@ WA oo AN TVES | GO o7 ANTS ¥ ©ITel el FA T, S ol
3l (ATHIEHE 8 ARCHICAOHE |

6.2.1 (ANTBITHR (Protostele) qt =nfn @6fe :

@t T AT oFFoq EOfeTd o19e | QR A2 T IFf (TR FE T+l I
3R (I e AeF = (foa 6.1) | =ifw GHfer o [feT 29taa 27 ek erafe xrdia
TEIR! Bfen, (T (BRTSIHIRoR (pteridophyta) @ #iewt = |

(a) AT (Haplostele) :

«@ft A (AT AB GHCT GO | QLT SR o1 STFEZE Do TE 919w FCJ A | G
T T Ol SiReTE [ A (5@ 6.2) @+ Selaginella (GIfTTaT) e |

(b) =uifSTTHE (Actinostele) :

QL (LI ST I T (FFFoT 27 € 2FoRm iR o @ (b7 6.3)
@ Lycopodium selago (FNETICATTAN ERICN)GT F0e (AT AN AT |

(c) c2t3TB@ (Plectostele) :

QT SIECET B (S0 AW TSI 2T SR &2 I IR A GG 27711
I it | (5 @2 i1 SI0wa O IS Sl ACF =11 | G0 SRR 21 BT BT
T GFOI AN J& AT | RGPS FHITeo™ (Lycopodium clavatum)«ad Fe
siex I (b 6.4) |

(d) frets5fer (Mixed Protostele) :

QT SN 9 T (=6 (26 ©itel Row 203 Tifermid T 913 F0a @R OIS
ifFFg ©a i A fifte At @R—aRcefSas @@ (Lycopodium
cernuum)-a3 Fte (7l T (6@ 6.5) |

(e) TIATTBf& (Radial stele) :

fadie7@al @ aG! Sewa 0o (@ T2 (T A72 F411 A T GFARF SR el
e SISl [0 (radial arrangement) G @ (FFICTS 6l SHRCEN LR 2IAGECN ACF
It SR Gfer Ate (@ 6.6) |
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6.3 AR A TeAFa @6 (Siphonostele)

A. GSRE 19 GRITEE Foie SHifEfen Boi S e «fboes 1 ottt siel 51 7|

O3 ADE FHAT NI (™ 2R (I Tm (ot Temt ACF | G2 A[2w
T4 eSS (0T Q0! FPioll FE (ol FCH | €3 (0T FHfT (BRTSIFIRER T Gror Sfegn
3R F2PHT TG TG | ABCFCAPHHRTCS AIZH Fel [ ToiF (&€ 0 7-735CH
Ol T W—GIBIFRT € FFEFRE ABCRCEEHE |

() TS ARTHTATBE (Ectophloic siphonostele) :

G RIS T By TRCeT™ 6T B(A SRFS (3 3pao (Equisetum) @3
ice @2l A (b9 6.7) |

(b) =pifFCEIfer® ARTHFTINTESRT (Amphiphloic siphonostele) :

QT GG T SIRCeT Felid g-4ita2 wiefie foora 3k Ai30a oRfFe | Grwig oes
T 8 G-I AF, @ANT—2E S GRICs @ A2 A ¢ foeraa Wi G
8 e AN | @ —affer (Marsilea) Fite ot a1 (o 6.8) |

B. SEr@ e G 9100 AQRPTA ToAT%o7 G fo1Sa 01 -7 ABCHCAIB T
AT IW—ENCEACEENE ¢ TH ST |

(a) GTATTBRE (Solenostele) :

e seaiel Sfoma FI0ed FeTes ARTFCCORITS (FIF AQRIH ACF |
SR (@I @I Sfew oaien AwcEe eeld g @6 @ W @ G SIS
TfoeFael FCF =N, ©F e AKZ FeA7 TS0 Wiy ATF | ©F #A0H 2F0ow FA0e
FIZA FECe (FINS T @2l AW 1 (5@ 6.9 a ¢ b) | @b GUIFIRT @3 SiFFcEFiRE
209 At |

(b) FeBersHfa ot Afere @B (Dictyostele) :

% GRTTRAZHITT (1 TF (@ AQRFXISi 39 I8 70 @R -0 2770 o
3 | SLffe OB AQRIICHT BHATIF S e D 2GR NHF ST AT AN
OId SR | O gRIRW A2 I B e @Eim (b9 6.10) | ddiwe
SRR ARTFICAEORITS SRS AqRBPIRE T few ARTHCAERRE Serlfe
23 | FF2A N IGASTT =77 A7 IS (AF G ([EFFE SR TS ANFS 5107
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(3 | Al Fifes R 2T | O ¢F GFHF Wi EHFE T (1T | foord TR
WE ¢ JBF (AF FIE T AT | @3 ¢F «F qlfess @RHEsHT (Meristele) 0
(fo@ 6.10) |

6.4 Tfew et qtfes

g it Afenal wies SagR AtF | O3 SRZ OIRAF ¥3 I90E 27|

6.4.1 Tt (Eustele) :

TEAG! ¢ wIG Sfewm @ Afew EHf sleml AT OF TTEHR A0 | @ IR T
@ GOt (@6 Aqe ez dfes o | e s e sassefs (26 @5 G5
4fes 27 | T o o GICFIRT ARPCAEE (20F Teo =3 (foa 6.11) |

6.4.2 SHBITITHA (Atactostele) :

i qFAGedl WAIE Tfewm 92 IR EBRET (Al IR SHGICIH WA
frw-afe | @it eoferm Tifsl ifematea e o e s 911 Rfvger s
T TOIC AT | (FHfeT FeTre Sl IR @6 (@@ 1Az I B I foerd we
YRFCOS FAIF WL S FAH G ABCH 2IRETF ¢ TR AN AICF | SHGIFEHRIe
ARTEE T TS AF I, O3 EOfer (@e Jwe ot T 11 (5g 6.12) |

6.5 feTefFE GOt At I=gem 6 (Polycyclic stele)

92 Tioel oiFfed COf1 g GRTTIFRLR, @w—Marattia (=131, Pteridium
(CGRG™)-a 4l T (BT 6.13) | T4 12 A OF (@R IFFUR A2 FoTF TY A
e Ot SAfTRiee oo q0a | [fen swtm ot o Tre S @we—
SFHFB AT, T2 e @5l qag IRTEH ARG 12 1 dfes (5
(fo@ 6.13) |

6.6 (35feTd Wfeqje (Evolution of stele)

G G @I ATT P67 JATS AR AT (@ EFAR 910 LTS - —Nlfr
(56T @ ARBTHTART | @3 43 GO 03y A 261 TeoF @R AGRIIHT SeoifFfs
© TR W | ©i2 GOl SIfeqife (5 (T TR TR & qiv ©g Siwl TG |
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@2 ¥ ebfere ©g 20z KW g Uk T2t ©g | ©F ¢Hi wfedfe are wift oo
(ATF ARCHCNEHRCS | Tl MESm sl Sifwsene Sfem ol a1 wfearfe =t
SR ST @B (AT e [T ARCFAERER Sesife q0hrr |

6.6.1 f¥1a ©g (Expansion theory) :

RS T oo (TR SEEAbre SR T ARTYoS 2W | O e
NIRRT T Teg oifoe 27| @ T2 SEEREIAR I Weal A FeA G
o | Teffe ARfEE AFzs TR ARBS ANEFIRINCS FoNSES G Tesid e 27 | @
©OGd ol T O 2Bl Sfetw@ (@ Psilotum (AZCEG) € Ophioglossum
(SIFFCAIAAN) -9 T TR GIRFTR (T SAROS Torglon w1 23 (59 6.14) |

6.6.2 AT ©g (Invasion theory) :
3 O SIS (BT (A AR 01 Tife-feeroeita Sesife 2, (F@m
GIRCACR (&) AR SIFACICHR e | 92 ST TE QR S * LR S |
O3 (2 ©g SRR ew! ARTERT SH IR AFfGNTSI EOleTa TeHl 7T | @ 2wl
GRTCFRER SR Eolite e Mtre Sares AT | ARTFa FHRTIR
TR SARCHCE SEeed AT | Gifeetire Sfewfen ekl SR sRSst Fiw
ARTHCAGE (AT CBEEER @ Sy @6fe Tea 27|
COARI AT GG B AR (A 29T
FITATHf 3@?%] c2ATet 2t e oofer
e@tlmﬁas Wﬁ?l@?ﬂ%ﬁs ﬂ@z‘rlo‘%‘%{ Wﬁ%@ltﬂ?%f
TR TR
|
GQUIICFRST WT@FLFT]%@ CRTIITHT
BT ABCFICAIEH

OO fCPerber i @Bfe

SGICHICIBT T2 JERHMI
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wprerar- 1
1. Tvw AalEm T A Amelim siet (V) oz W ¢ & qmia ot (%)

oz fam :

(@) GBI I AT IFCNF Sfew sAres AT |

(b) =N EORT (ATF ARCIAICRER Sesife 2R |

(©) =it EHfere e TSI |

(d) SIS GO @ 2P ABCHICACHR |

(€) CNETATERTS AQRBH ATE = |

2. ATHF AFANF 2L TG A faora TEH et | QT SpRieaig @Fio Set A
ATt RCACR

TS 1 TS 2
(a) = Eofer () FAE7a v Sfema Fe
(b) ABTHICACHIRT (i) CGRTTwEh
(c) 2SO (iii) Tesifa2
(d) CACCAITIBTe (V) QR TG
(V) SIRRCGH
3. Meoa e *wafer IR FA NI o7 T ¢
TSN AIBCFICAIIHIET TR B Silew T @R @it Y
1 75 oTBeeE ACE ARTHITAGECTS | (@ EET 9190w Ffersl qfetera Kept
FIC foms S =01 ot A | FRACACE o 7 (5T 2o oofe
Tl Lycopodium «Q el A |

(SIGICSITSR, cernuum, fS, fsce®, slas, ShifwcEiR<)

6.7 AT

SelEl Sfea LRS! (FHA S (Be] 06T | A7z T, Bfsl 4], ARbe ¢ Fewlq
TR OOl 91f5s 27 | afne T Fite ¢ e [Kiferei wifem aifetes Rare =1 o3¢
> wffom O 0w FI @ TR TP TSN | GO 19T 2ALTe Y-Sital Slal Tl
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ZI—SP € FFeToN S Al CATHICHH, T (& Tea! ACF 7 @R TFe Teg (KB
MBCHFCACEEE | B 2Fiad =it o5f GRTerezom sieml 9 @4 AT
ISR, CATBIEORT ¢ fi Ebfer | Bierial @a&! lerm JoeT sreifiEl Sifeser
TEA (T TR Tl SRS [eUF AT | ABCFICot [feq adwaa 201 9
A AFIOF 261 GUBIFIRE G SRR ABCFICACER, @A TG GRS el
IR TR (FE ARFT M2 SR I Al gt fown @3k i@ I (@
ARCHFCACORTTS @RI ACF W OF EUCEACSE A | (@ ARCFICAERICS
SRS AR 2RF7RCE ool FF GOl Ufes I3 Oits BHerti t fes
CBeT A0 | ZTBeT TG @ B UG TEw IO | GFAGMal @AIE! TG SHBISIse
AT | (I GRICFZLT G GFFRT A7 o1 [T @olers sifemizfas @ofe
T ILEFHET A0 | FHAIT 910a RIS et Nift GBfa (AT RIS Tesife
TRT | O3 A& @R & Y30 OF Ablre—RBE € ST ©g|

e AP SR SfGrrd Fle, I, 2IS! @ # EHfe] 6w | 71 Aferp! qifeset fifere
20T BT (T CHA FIOTT! 9109 3 | BE (35feT 2141e7e 7-3FC1a— N7 @ AZTRITAEH T |
TesifaRe e seaR Sfewm @i o5 aite eire GRresEom ik g Riw=1at
G Sfema a1 I | ewl [FR Tyoreda Sfewm ARFAEHR itF | Sfema
wfeafed wwg s FHeren SifMeol (AtF ARCHIAEslR Serlfe 2Rz |
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@ 6.1 : =7 G5 (Protostele)

foq = 6.2 : JTATSHRH (Haplostele)

C2ATH! SiEee™
5! SR

5@ == 6.3 : SHIfETATHHET (Actinostele)
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e — 3
&

5@ =1 6.6 : =W @B (Radial stele)
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5@ 72 6.7 : GBS AZCFTAEGET (Ectophloic siphonostele)

~ -

| e
] g

'-,__‘1 ’/ F

Qe

=

e
£ TR

¢ e ) :
'r..f_l'_‘_;'\l:': e W
Sreg!

5@ 72 6.9a : GTIFIFE ENETATERT (Ectophloic solenostele)



NSOU e CC-BT-07 133

5@ =12 6.10 : ¥fes® @5 (Dictyostele)

\ / T

", -

foq 12 6.11 : TTEHE (Eustele)
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@ 712 6.12 : SHBIHIGSR (Atactostele)

—_—

foa =12 6.13 : I ISFEGHE (Polycyclic stele)
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wifn (6fet

5@ =12 6.14 : Ophioglossum-<€3 ARTSITNT FBIETR FTIHN

6.8 FLCHT ePIel

1. ¥-@F FAT WFre Tea fam :
a) IR S I 8 YA F LA el Alfes e
b) Ao Sfema I0e ¢ YET [ 4@0aa St AT ?
) WeHlREN GHRTE N e ?
d) S CHR FICE A2
e) IEFIFR ¢ TR ARCACHR iy e
f) 3ITEOR 8 dfew ol HAidw Fe
g OO feafe @RIte § F ©g wR?

6.9 Tease
SrepHETe - 1
L@ % (b)V; (€)% (d)x ()
2. @a) ii, iii, iv; (b) i, ii; (c)i,iv (d)ii
3. fmced, siare, SmfrcEiEss, Sieesies, =, cernuum
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6.10 TeaeT!

1.

a)

b)

c)
d)

e)

9)

Fo[ool Tgna e AN Tiferm et AT 93 e SRR AFRod Aferl
Jifesst A |

RHoooRs Tfgmna FI0e IOF TIRCE 6 (e GFNF GRCE AT ?

it @5

&7 6.2.1(e) 74|

GBI ARCFICAIBRICS GRS Y SRS G Mg ToTT— SR
R frcss e ShfFrEf RO SREER 1-41082 @GR A,
SRR OO R AR | ©i2 GBIFRT EORite @b Saees ¢ /b
A e WFwrERe-a @ ¢ fTow 1o ve-5< ¢ «pT A

G e S e tofe |

I®IF ¢ SaE og|




q&F 7 () Y9 *[9 2 (Nodal Anatomy)

15

7.0 TTE

7.1 &R

72 ~ReeTE A AT eFETeR
7.3 e@fena (Leaf trace)
7.4 @I (Leaf gap)

7.5 =Wifemdt (Branch trace)
7.6 *M{IEFSH (Branch gap)
7.7 SEREe

7.8 A

7.9 TRCE emiEE

7.10 TeHweT

7.0 ST
O3 G0 ATT Tl TACe 2 E O To—
0 < *ATRTF 519 € W T© TR T |

@ I € 2T U2 ATOIF AT B BT TN+ A2 Fell [FONF izTel
@ AL

o Tl AfeTaa ARIarEe Al 28T, AR MNFTR FTATE Sl LS |
7.1 &I

I A 8 SNy T FRAF FAR TR g 2N 7% T4 |
GFAGAA Sferra ¢Fea @B Al ATeera Wi T IR 91, R U T

137
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Jifesafe] g [RiEFgeE Raw AcE|

fRdeia Sfgm Aifee ifeaafe Agee ITFE [TTE AT @R 2K ¢ 9
EE 2L SE I | 75 Tete] s weal (Rt sagM I @3k
P TIerE AT Sesifen T 3 giRifzel [itgy 2@ «ite|

7.2 9/F weTe QfSTe FEaren (Types of Bundles at the Node)
siFerees fsferfie fon avitas qifes o7% <t T -

(i) #@ifeA Afe= (Leaf trace bundle) : @< e ifest 1 AAqwcsia 2
JOT i ST BEST A B I, TRT A@qifenA qifesst (Leaf trace bundle)
I | @3 SireiT «Fifes Aaifead afes ToifFe divce «iita, T «Fcg »[@ifemiat (Leaf
trace) FCel SIfefze |

(ii) FeE Afest (Cauline bundle) : T Afes T ANfaFeC Fred TEw oF
5199 0, TRCF P et (Cauline bundle) ICaT | T8 @2 AfeaTei At S#itag A
T 10T e (AT A1l +17% [GS oife I3 “qfemt (Leaf traces) st SZW 4 |

(iii) sgr@e qifest (Common bundle) : wifer Afes, T HRfiTERFe g 7R20F
7 8 P T2CH MRS AelfeTo 27 9% FOIT 7 »1qif St (Leaf trace) Fcst
AT 9o, T2ICF A9 qifest (Common bundles) e |

e RIS FAR [T A1 Se60aa g Sive e Ffed, Fie o Seeta
Ao, P, Tolviq eiofeor (Fea RIS (GoR (vascular traces) Seoife 05 |

7.3 saifenat (Leaf trace)

Fe € FGT 2T 7Y “Noiafer @a S {571 5107 T | AT € FITST AIZ
T SR A J& AT | 02 Al #32 F0ed O (0T @7 A @il Fiferl
s 2o 2t I3 AR 2@ 0| Ifie @ @F Qi sguarz e
FZA T @ W (B 7.1) | #f@ifeomiSia Tiferm qifeteTa Soitaa sk« wymig sige™
Tl e Tofd | Avn widifG @izte™ ¢ R @ M tof | Areielm TR
JSASTANT #Iq FIRANR I | G2 2[g IR GF A GFifF 20 A | =g @3 724
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a7 @3 defe At ceiitar owg &= | @2 ~@fend Tfre egfon 21 ¥ afemafs
FCeTS TEm S AFCO AT | O3 Afeselis Fre SRR 02 SPRe FA0a
1 AR (X @1 0w st G 05 IS 70 AR | (12 &) FI0e for Fh0a et s
| IAN—F) “QifeA Afes—az afesal sie T TiFe, <) Feg AfeT—azg
Jifeiafe] Foed TR Tl G2 ) AKEE JfesT—a2ul 79 ¢ Fe TSR MR
e el |

e TwaR Sfew @w= Lycopodium, Selaginellats “feisfe (=25 @92 796 |
SfeIe ©iF (@5 @R TSR ©Itd FHA I A T& AT |

7.4 2[QS™ (Leaf gap)

THHN AR Bfen (@5 T @ FAoooiF Bfegrw Scas T T 2[@IfeHn sfew
T | ©F AR 8 FCST GOl o197 WRTSIT TF 20T EHad FICN (of I |
AGISAIT Totg7 fFg01 Twee ORfY Mz T ARACS  SEFFIETA @0
HAFFF T | G2 2QiCaasieal (& ey tofd wweaAbcE sigra e (B9 6.15) |
GO AT €3 PRI T (T FIF T2Ra 93 27 ©f [Fg M2 ©0Fd (&I
O SN T BY TG R (FACA 2T € Vgl ARPRASICT TS | AP
T ¢ Aepd e~ ACAl9l AP G AEe Fer qRifETel [iee 27 Al |
AQRPITR 7R T 9MTR AFere 96, Tedre e 1o e eadia Sfem s,
w3, foq at A5 2re MR | (R AE SpItE BSEed eddi Sfetna “Ifw
fafow seam =31 (bw 7.2) |

e fifen seaef zren—

F) OF AT — (T CFCG G0 FIF (gap) W G0 NG sf@ifens afetsa (Leaf
trace bundle) MY T AT, TATH «F 912317 (Unilacunar) =% a1 | @ oigqm 2K
Caryophyllaceae, Myrtaceae, Lauraceae 2gfs (5tq o 521 T |

) 2 912w — @ %@ 9o 15 (gap) W 76 2@ifeAd et At @ A,
Tt frergdin o1 A |

o) g 92w — @ e foaf F1F (gap) wxetew afsft foal Aafendia sty g
S, TR -9z AfH e |




140 NSOU e CC-BT-07

fg-912am #I<f% Asteraceae, Salicaceae '€ Brassicaceae (Slitq o1 <<l T |

q) 2 9ZSW — (T CFa f$ra OIfes 1 (gap) T2eet @ foras wifa 2[qifenist s
G3HT 2T SIE F0F 4R &fSfb F1F wweet @ T QT M T& AN, TS
32 912 2<% 90| Polygonaceae (ltad (A3 |

eIt Sinnot ¥3 ste fa-91gdw *if% fa-Sie=idt Sfea ¢wcg 2| Fahn @
Baileyd oI @ 979 AR Ab, F=e 22 2B (lifdee GRS, G
TeAG! Tfewm ToifFe AT |

S Beeidl aede Sema sidfE e @ aZaE 28 Gt @ifes saifend
Aent IR | OiF O TE oSl e @3 oz g w3 (o 7.20) |

7.5 ®AfSAA (Branch trace)

QTR O GFESII T (BfeT (A0S TGS (I I Iferpl Aifesat =1z 2t F
S AT eE 2RISR 9ta (Bg 7.3) | “lafemidia To =eifemfiafae =iug s
AR 2 P TfeTl ANGTER A J& 27 | * ISR 7 IR AQSHAT TATH AH
(fo@ 7.3) | Qie#ial ¢ @G Tlew Ao o =NAFSARN AMF O @ @G O
GJIfEE =AfeARe A/ A |

7.6 *1AFF* (Branch gap)

ISR ST T CHRTTe (@ QRPN TS FIHA 7S 27 OIF RS 0T |
#ATFH RPN BT SF I 2T 8 FIe TF KFo AT | T A7 T5
AT TN NS G =M ATF R 97 T ey Af2ewd ¢ Teg S fvzme!
wrpsl A |

7.7 SRR

1. 9itea AT Amelem ot (V) BT i ¢ ga1 Al ot (x) oz fm:
a) A 8 ARFH My wew @ Ifzewy wfitemel IEw AL |
b) RS PO (TR EOR S |
C) ATRITE FP BADTS (@ T AT |
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d) @RI AARFE ToAE AT |
e) AARIICT T *NTFH ICF T© 2T |

7.8 A

FIOeT AT EOfeT (ATF (@ AR 2o @ =t 203 FF SIwmAcs IAGF
QIR @ =N e | T4 @B e T T T ©IF FCWT (oIt (17
FITTR ST TLAGCO TRIAZ e AARKATS (I 2RI (FICT 2L 27 | 3
FIPSES AT AR @ *ATP] IC | T Sfem @R @ =4[ ACH
RNl

Sema SIfRce Saifend ¢ =ifena aou| e FFeae waid Sfeme
TS AT @ *ARF AT 11| Tve Tel(# S Sfgrm sfwce s@fend ¢
ISR AL AL JAFC 2GR € *FRBHS TEN |

a1 7.1 : o~ e @k @, b @ C-a3 amrmm
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g 7.2 : [fen erelm oA
a-9F 91217, b- {91z, C- 1gaw 5€ 3= s@ifema

a2 7.3 : S < FBH-9F @D
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7.9 JECHT epyFel

1. 9-9F IR WY g e

(a) “@fena IS A0 2
(b) Torgdm AR P AT 2
(C) *ITIFITH F 4T TN ACF?

7.10 T@aale
ST
L@, (b)x (©x @dx ()
T ePiE
() @ ferd Afemials Feg OO (AT RAFCe 20T 2t FE O
AgifeArat e |

(b) faerga o fece “@femal ¢ 7l AqRm A
(C) *FAHCT AR THAT ANCITFRA (@7 exy Tofd wesors @
A |




aFF 80 HiEAN (Cambium) &S g (Mel; Sloe, AFTe

@ f&a (Cambium Primary and Secondary Structures,
Nature and Functions)

gz

8.0 Tty

8.1 &Rt

8.2 oM WifFa™ (Vascular cambium)
8.21 wftze ¢ wigseR FHifFmw
8.22 o
8.2.3 TR aEfew I e I e I
8.24 TATS S AGAGS FIHAN

8.3 (FTAITEW A FF iAW

8.4 wRfyfe e e

85 Ay wEAICA wifETTa fwameret
Cogicol

8.6 alee

8.7 WETA™ epraEm

8.8 TeawEl

8.0 Trwm]

G2 GFFL 2CT T TEce A AT O Ze—
o IHAN FIF ¢
o IfHFUN FaAFT =W
o UTME AWGAITS! A WFY AR
o (T (T Sfgm N “fe AR

8.1 &FI]=
SR IHTN 20 IR AR OEE T | GFF 2-(C ©Ies el [{0H
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T (TR OGS T 2Fe qR AT A4S | Feliie FACeR, ©fF w@e 41 AW
@ 2R CET FACF FIFAN B2 (163 23 | IS G0 FIFAN T g3 [
Cle I THACEF IRKEe M Sl ;A |

A S 61 @ ST ANMHL IR TGS [ ACF | Tl I 70
G A Sferre FIFTE Alen i | Fve fBSiesidl ¢ e Sfewm i wagaea
o1l A SpetE 6357 (Vascular tissue) QeTelsEreitd S5l S &) A0 | Smfokierts
o el caMe-TaRail el el SikefRe 21 | A Gevfe Toitd Sraiie S
FIFRAN (AT | TSAC Sl (9lTR (T I (Carboniferous) Jroid (GRTTIHRG!
(Peteridophyta) e Sferre SPpeta o feet | afre T6uw oo reaien Siema
FERTCE A ABIT® OIMA (Wed ATOW ST |

8.2 swgeTa wwifFm (Vascular cambium)

I G 2 AR ©ies T4 (lateral meristem) 21 S To1 € Fred AL
A INFRTCNE R AT G PeTo G ool [elfere 2@ 1 ¢ Fiten ARk I
(A | IR e @Rabr [ @ref g a1 gifeses (vacuole) 7=l sifgojf
APF R (Fe apa AR qREEs, 4FRT ¢ P aqeret @b
7l T | A ARSI A (1T ST TGS 510w 8 TS #Ifide Ao 27|

8.2.1 uftze ¢ w@sesr FfFAW :

g SoTe Ofen @ UGl S, (2ARFIFRAICTA (Procambium) S (i FET@CH
AT 72w I TS 27 | g 27 76t Breeidl ¢ waAG Sfewm A==
e SAREpoe (A T A it el I ety Tl 2w qwe) @3
e SRHbeE Al FIRAN @ 5CeT | 92 S AT Nl Slgweng Al EIeeel
3f% (secondary body) stFe<midt fFAN TeoE F0A |

(a) whze At FifFER FifFam (fascicular cambium) ¢

G2 JONCHT TAT 2ANAI SRAFS ST @ I FaNetR (o FF Aferl
Jifest (vascular bundle) bz Ji I (fascicle) o 2T | Srow, (FI0eF) Tiferm Alfers
SOIGE, GIRCET € (FPICACH WA I3 WS wiFrpens 9wz wifsRis @
27 (bg 8.1)1

(b) SIeewR At THIFEIFEA SN (Interfascicular cambium) 2

73fG Tifer! Aifeset At EifoeeT-aF SRSy eNifr TeiIcee R FIR LITEwPIEs (S FfHI
% 'Ce (Al AR | G Tl = Wz 1 eoImigens Wit (be 8.1)1 @7
FifFaicT wifeefs st 5o T afes «1fw e 2w wifreen 3t witze wifaice
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AH G2 (U T B | GROIF WIPRFETR @ TORFIPREeT RN 2-r>7 & 23
AR @ GFH o, Fiol, TR FER @ @2 R [ge AT Sfgrmeea e
O R @R F € R * A SCAFRFS A IR A I FUCA Sfgmma
g +1FT FifFas [Rge zre ol 97| wfEiced fadiesial @ wodid Sfem FifRaem
wES AT TR € EFIEEE MR SR FF IR S Gl o7 i 23|
O3 SRF (ATF FHFT et (9Net (towards centre) SHECES @ N9t (towards
periphery) (Mol IR 2@e 37 | g Berial Siewm o==) Sfgn o (T Famel
(secondary thickening) <If~<6! oIS A1 ST (anomalous) 23 | (X — RS,
fToifeeTs aefs litan g ©fen)

T AR T, (T I WA QAN (A TGO 218 ZHRH A
AN € Fogetd o TG FI 2FIFiesl (A 3@ 27 R ©f (ARTIHIER
SIS T | T, T SRR, SO A I evz FFIE g h (o
OIG<F el |

8.2.2 9159 : WIFRIN GFePE Oie a1l | ©i2 @7l Rowremms g8 FelRS SRR
TS SIEF T (FIIF @elFel IO | I (@FRefs {ea (vacuole) #ifFo)f At |
AHFrS, #AfFTe (FIT TSI @Al T GF0 T WHCAF [RE @R 72 MO |
fTefFamel av R TR @I (fusiform cells) (Ba 8.3(b)) Wafe emfys | @IT
AR #ifeTl 27, AR (G Fe1e (primary pitfield) 31 A= F91-(Fq G3R AISHTGHIG!
(plasmodesmata) 72T =€ AR | (PRI S Al KT 2K S 2+ | g=viel
ABCHIASTNT 0y ARSI GR olfde qreiaietie e ol 7|

I (P Y2 2, IA—FRRFR ARTSF @ (fusiform initials) @32 FMHT 2S5
(T (ray initials) |

8.2.3 e 2lAfeF (F17 @ 7 &|{eF (I Fusiform initials and Ray
initials) :

TP 2T (T At FFe et 2fafmem (fusiform initials) el @@ wigfoge
(spindle-shaped), TP (tapering) @<} (I &9 2| (@G (FCA 2B Sfen Fiee
a7 8 (ACE 9 mm FH 2O (Rl (ol | SRR (FRef wftee wificE Sy
31 srR 4=t (longitudinal or axial system) 5o 33 | [5g CF(a, TFHRR (@RSl FiS
w2y TS A @ @6 ST B (horizonatal tier) s At | Sfgmwa =t
(=7 (tangential section) €2 SREW &J1 2107 | G0 BRI LETRFE (TR 2T G52
STE A, (I8 TrErcaley SIfg@ = (overlap) (il T 91 (5 8.3a ) | ©F @5 IR
@R GBI (storied) A GBS (stratified), widie ¥Arge wifFam et Hize
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T2 2| 0 @31 140-520um 2 | T4 FRFR (RS OIE AFWe IS SRS
SIEFSI S T, T O 9-@FBIRE (non-storied) I FH->FIHFIES (non-
stratifid) 531 o-BArge FifFam =1 =71 (ba 8.3b) | I&& Tfew e i 1000-
8700um | SEFFR 2RTF (FIP7R ToF AR w@ate Tl TE—aiReEs @ GRS
AT, OB, FFECA, IR, e @ ¢ e e |

M 2SS @ At @ AR (ray initials) ;- @Eef geeE @5, TR
(isodiamtric) €32 @3 foze I S5 (horizontal) At S «i= (radial system)
S T | TR (PIRSER SRS Siesy (w1l (oltens, T Aifes (PrRsler s
A1 o (5@ 8.3 @ 8.4) | I AR(EF (FIF 778 TGN AR SFso @RSl 27 FEFH
Afice [ers af e HIFEeA (ray tracheids) @R I gz (ray paanchyma) |

8.2.4 Batgw (stratified or storied) € w@drge (non-stratified or

non storied) ifyEw :

Tfgrna = (=7 (tangential section) FHATR TSI (FIIF TeINS ST
I g-oitel ©lel Bl 23| aafer geen—

(a) BAg® (stratified At storied) TR ¢ =H (=27 G B TR @RGER
2 SfE@el (overlap) =1t F63 AIGHHEIE 192 S Kes AF0eT OitF warge HifHa
30+ | Bwizas—Robinia (3R |

(b) SEArge (non-stratified Jt non storied) FFifHa :

~oRJ (@ G FET TR (TSR A% @32 orE [ROw 9 20w ww 9o
W PRTE (PR AFE AH T SE@=1e (overlap) I AIFCE O BT
I e | Swigad—Fraxinus (TR |

8.3 (FTETE A T iAW (Phellogen or Cork Combium)

Sferra Af2eBET 2ME=dEs (AT @ R (N4 Sios I @ 27 oF
cFaIce (phellogen) 3t 3 RIS (cork cambium) T&T 23 | (TS 41 78 AR
s oo THIEs T @ (phellem) € (sorEd s aifow &1 “Anca=wiza
TR BACE (TSR (phelloderm) 7e1 21 | S, AR (ATF foog s o= ffwaros
MATS A2, (T (FF-BF), (FENE (FF WifFE) @2 @wee (Bg 8.2) 1 «3
ot B @ (oAfTenRl (periderm) Jcet | oiff-a3 AfzEa el R F7 Ao
Sted =S A 9= (bark) | IR AR IS, A AFON-9 2T @R ©F
JEcaa T @R 9 e zw, oite FiEfres (rhytidome) a1 f2e 7=t (outer bark)
e | AReS, (AR @Fem™ (lenticel) % 23|

eI [OICH, Syt IR Qe (FCEIIe SCoFFge 796 | T, afb
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By GPLIII ARG (Y MO T | AR, (FCENEd (TR o, T9-97
SRSl Afeere | W= (=7 (longitudinal tangential section) (R SIwR 20
7w J2ge (regular polygons) | @3 (FRRE sty [y wiwitam @R [kag ot 3,
A G FACA! FACH TR (tannins) €@ @ICAIAIEG (chloroplasts) #ie TR | RS
(I GG (EAFBETRT AT S6e QO] (I SNBCHA S ACF |

0 ATEADN : FRCHCA 2RATHAD FE G (ol (@, I G2 49 ¢ S
FIFTN 8 (FEAEe A ¢ Wi | Tong, ARE @R (T OEs 6 | SHgE
FIFATE @ = T AT SN € FEER N 7 27 ot wivze FifFam
A @R AN 9 Afetem St S TemikeR BN AEERiEsl (AT IR
@ SR B T O S[Wehr WA e | (<IAe MRS [oge 23 sfieaa gfo
et »R(® 932 ffere =1 @32 @4, wftzs FIFRHTR 7105 | A SPFeR FifHERTE
@3B I (cambium ring) TOS 2 | U2 I (AT (FMIFSIA (centripetal) (e SiZCaT
8 F@PPIR (centrifugal) ¢aMel GRICTS R e Sfer (rezd =7 ¢l I ofw
27 (Sresf3ofera (oMt Jfa A intrastelar growth) | oS, If2eHCRT 2PCITFIRN (ACF
B (AN A 6 I ¥ AN (7 [erewaa e @@EIA (centripetal)
(PN R (FEI9PTIRT (centrifugal) CFTeTerst 3f8 02 | (e, (FTAIGH @R Guvd SIael
FCEEH—a2 foafb wa @t (e e «iffw | ergeR I 12 oFw AT
@IE (TR @ 7)) T [T @eEee A 7 FRAE T@E 9T 2 AT
(@I NS (@ (Nel Ifa WO Ol JfRewnlerm (Mo I (extrastelar secondary
growth) I | 068 @4 K =170 JACS SRS Rkl 2CJ |

KIE=)
S \ ERHerE

(IR € A RN @ = el I
AfEe @ i ersen e

QIPIO)!
i
(e =)
— (T (FF)
CFCETICS \ BICHeI G
(27fEs T (AT ey ——

GPATIF) conel g
| et /
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8.4 wtEfs ¢ fam

T I eoqG F&ReAd Efer ¥ TredE Sfem wifvEw A | awie 5y
@7 @ fizee TIoR RATsidl Sfen, SEFAFR GFATAG @R g PR Fi-Greiw Sfem
Fifam sifos 231 wove, 9o Sfewm N Ifa kafbe 23|

(Tl <2 T SCEAC@Ia) Jfa 00 206 (WG (FENCS-978 (A w1
Ifa wF oI A, ATEI (Mo GRS FAPR @freile e «ififa 3w
A | @1 o) g 0% (il AR, (@ —Citrus, Laurus, Acacia, Acer € Eucalyptus-43
g erefes ey | < (cork) &M 1 (&CeT™ (phellem), Viscum @<k FEFG Sfgm w43
90T 2 T QAT @ ARG @FRABK AT W aR A I iim, ¢ Sferw
Gl #15® [Rais 07 | fadeei@s ity @R e Searraey fd I @ A (weg
0B, AR A (FI2 5 3o 9lf00 27 | Fooi AMrewae AquFanage Aot Sfenoita
T T AFTS (2l T | FISO GRCTITERoR (@W—O0phioglossum) afFFive
3fZes @ o7 Tea ARTIAW (cortical) @Rl YRRTTE e WAl (MR |

itz ¢ Wy FIFAE (Ne1 @ @R (I WR) % FF, OF (T ILAECT
CoTIol CEFICETS @ GIZCeT™ oo 2 JAGECH (FRIPIE 8 (TR ©Itd | ToT, Siema
I @ e AR Ifa o1 S[EE, @ S eta et T JiE e
NRETE FF (FIF Tl F(F IR SRS (TSR Al ¢oNel Afewq qfe T @3
AR TR Somies Ifeiie o Ssiby @i I3 43R 98339, TfET Sare
9@ W, 2o T (ATF T F(A| IF TS 36 wFgs)d I e FOYA (IS
IR (ol 7 |

8.5 Ay SIPAA WiHIICa feamieret (Seasonal activity of

Cambium)

AN THER A S FIEN A GRS ANTONI AG ACF | S]]
e FIR JCF FIRICR Frwrel T8 I A, ©f 79 | ©F, Sreqa0d 8-Sl
R -RREE TF o 75 i, SyiNiee @PF-g *eTl 43 @l IR [ (&6
15 *[@i%* 0 AIAIIEST S 3 (radial growth)? (72Ts #12 | NifoRTolRe S™Ee T4-R2
(annual ringless) JCF 2T SR T | (T A S 718 A9b (R, Aloget ARl
I A WENCE (Tl BF 22| MRS [0 FwTol Fa 20, Aeaw
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I T3 27Sf TE S1F® @3 [gTel 7@F AFTe AT | PGS, T 27w
AFw 7@ et | Raabizel aa fifse S S Fifvacr fFaesel g sremssiv
@ fes AT (factors) T2 67 T | (@—3aaias sl (growth substances),
SIPIEl, SIE SR (photoperiod), Jfewm welmelel, el | Iz sl A
SACI-G3 ) SRR 20| S, TRl @ AZComRfm, 3 FifEs Ao
Trisie R TG 6 |

ST FIFER T (Feae=e I @ JAWie fimwe awlq s 1 @i
It et (@_—Quercus infectoria, Q. ithaburensis) Ff¥N @ (FCaAITER AfTTe!
@F3 A ! AR | WRE (FICAl CF(@ 99 e 906 | (@9 Robinia pseudoacacia
e e, S g @t A AT e HBA e el Afetve
23| WK Acacia raddiana-(o @3 I2(d fomaR (FATSE “Rae Afes ¢ g
zre (vdl AT | @3 FAfEErel-ffgrer va fNdfwe F0a Tt FIFF (factors) | (@, (@6
@@ (short day) T i@l 51 T W™ (long day) 5 SieiN@al @FcaTe! e
wigTe! 9617 Robinia sp.)? ; «2 Sfenibre @FraAceta Tesife & 20x o R
=T (gibberellic acid, GA) Ji sp=ierife =TS e (naphthalene acetic acid,
NAA) T35 MR 2t | SIkE FUC A Sfis eivel @R RIS Sfecas
@ite Al GoifFfers, Eucalyptus camaldulensis-« (FEantead Bevife gifTe 2o (il
RIE

1. Chowdhuy KA (1961) 10th Pacific Science Congress Abstract p. 280.

2. Alvim P de T (1964) In The Formation of Wood in Forest Trees, Ed. MH Zimmermann
(Academic Press, New York), pp. 479-495.

3. Koriba K (1958) Gard. Bulletin Straits Settlements 17: 11-81

SR

1. el Ao aent wmefE (I @R W omd T

I G AT AR | | FifeRel ST SR @ FIRE T
TN = FifFw | I & E aqd, I —
@ FFTN | AT w@sfe (T ¢ (FEeE THEe @
OlGs Fel |

(SIS, (TS, 13, ERrdE, A, @ftes (fascicular)
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2. 2 VLB *1% (FRITRA) A AAFe B TTEa = ((wuTd) e @A :

@
(i)
(i)
(iv)
v)

(vi)

(i) T AT @

(viii)

CFCAICE
SRR R
IRRIIE R
KBS

owAge AN

I e @F

z

P

@)
(b)
©
(d)

©)

(f)
©

()

aftee ¢ wigsenr FifFam [ 78
GFLE ARG (PR AR
(FCACS 7% ARHORR Te-wren
(PRES, AT AT N (T

EER (PTG B AT
a2 Ore AT ;

Sfgrnce oty dIE el e 0 ;

ETFTE (P GO B ATGACE
@ G JAE AqFNd (T

Sfgrnz Sehie 9RR 9 3% A |

3. Tva AR Ty T o TrEd T

(a) FRHEN FAFE ABIIAT T |

(b) M 2 @E Sferm Term A SR ARE (T FEPTR Y% I |
(c) =rote At Rere From Sfem wifvam feet s Fa1 23|

(d) TRFIZeA (tracheids) ¥R *HICITFIR (PR, (@ FHH ARSF (&FT 7B
Tfgmra Torg Al Sy AR FEPTCE (74l AR |

4. (TCEACE (Pl AFET ©OGF Fell IR (P ?

8.6 i

TIFAR A AR FIFAN @R (FCANS A T FIHA Toz GHAd (9N
G AT SIEE T | (T, (@ ARTGe I Teved 3l ey 2w e
@R Bferra (el e oo 01 AR, (@t @2 ST TR SR [T 28 Sfen

S AT IR, NSO | S Fe, 71, “Fo 27 3R AR 17 I 2|
I B FC T QIBCET, S Jia q06 3R (Mol PRI A I (w21 |
@2 (T Ferefid Sfereed o Iad S e Wi JOF SR gFEIR el I
SAfFeIFe 2| IM Y B FCEAS A FF FEAN | % FC7 FF @R (N9l Afze
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@I T, A GFeg AR RenT biee w6 21 3% sit@ toft =W I/ Al
B | SN SR, (Aot fcs eisat 3fer afzerblem oo 3fw @3k (el wizce,
I SRR (Mo e | A1 R 12 eFle— 2RfEs @ b s
g FF-FFAN (6T 9 2P AAEF (@17 g 91fFe | 7112 AN 8 FF-FHE
fFHIeT! A9 SRTST @97 G OF S35 (T Al A 3w, Sieiwial, AeieR Sigel
#ofe) aal ffge @k @2 Sios Felem Sedfe fdifte =@ Fwel Sfer =
Bl | AR T W @ IR EEeTel Sfen eice (e e R o,
FEASF TF g7 Ade FifFIE e AEw fod |

INHSEY

oo w- 8.1 : JreT AN (VO e A FFAR ¢ SweRr Al
TORHIFRFAR FIEN-97 SEA (el 2oz |



153

NSOU e CC-BT-07

D FICeT oErn (IR % WIFEN @ FEEE-99 SRE |

8.2

-«R-

foa

;. W R | (a) BAROS € (b) SEEARGE i

g =2- 8.3
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[

a1k 8.4 : = TTEER ARG (@ 2% R Reeta MO «F A 34 e=fEs
@ICT AT Z0@ AT | e #ta a0 T Feirsie =)

8.7 WY ekl

1A. Sies IFefre wfer/ M Sraed w9 ¢
() TR ARET (@RSl THghe g3 TPy 23 |
(b) SWewtr FIHFAN AT oes = |
() (TS (Mol e T4l |
(d) =F I N TR € G o A |
(e) CFCEAECAT Terlf€ 2T W2 2 ARTF (P (AT |
2B. IR Y e ARPF * TG Fa A 7 T ¢
(oifz, ellefsss, Fmifenl, witee, ifafd, 73, @@foe, wesen)

Tiferl Jifetem sl fEREE — AN <N @eq 27| @3 FERE—
ST el ST FPNE GR —— CEFFa ©eAfE SPea | 3 FHFAN—— 2R
ARMES (@ M o | MR —— ©Id Tl Sz, @3 O (oMl GERICRTS
Mo FCF, JeTo Sfegw Feed — I o |

3C. w26 4t foaft aitay wfre Tex foigm s

(a) TAgT R SWATS FIACGE 2L H?
(b) TR @ A @R AL Fhe
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(c) uftzs @ w@uwr FHACT Atonal] Srad T |
(d) fize e 3¢ FFRTE o ATl Fe
(e) FfFTIT g Sra T |

8.8 Teasie

SRpATeTAL:

1.
2.
3.
4.

oies, wfbge (fascicular), 12, SEPE, M, RFCETICEH |

(i) b, (i) c, (iii) a, (iv) e, (v) g, (vi) h, (vii) f, (viii) d.

a T, b fem, ¢ AAfey, d fiem

(FCAE A T FIN, 7Fa o3, @F (T ©ies a1l | o7 Fiel, afbq
Tesifie 23«75 (differentiated) (FIT (AT @R B FF ¥ Feq A (M
Tfen (rza o1l R0 | SR SIS (FCASe @30 o Sies T | Sl
«f5a (I 2 T (periclinal) Retstag M Sfema o e 23, 15
OTPE WA 0 |

TR A

1A. (a) %, (b) fi=m, (c) 7%y, (d) fam (e) ey |

2B. aftgs, “ifg, eiefis, 3, @mifed, @mifee, ifafy|

3C. (a) BIge FHA FRHET ARTTF (@FF AJeF B [UB A € (@RS

AU T ACF | e TwHige WG ©f 27 G @R (@I S
G SAE SREFSIE Sfggwe F |

(b) SFTHPR (P SCAPRPO S o7 I8 FPFH | A (R ST (=0 8 AR
STRYSIE | ERIRE (I SR 471 oo I3 e I @ S_hW A:[l 9o |
(c) wfozs i 2ldfi @ Stz FFAN (Mol Sies T 60 20 A |
(Fre Teoife ‘Al i ‘Mo’ @2 gten =1 ) | wbze FifERs e
Ao AfSTem Tesfe Tfe wIwsetz WIfFTN Tekere SRS |

(d) wfbze TN el TREW @ G 5107 FE SGEoER (9Nl Jfa TOF;
R R AR ARG (@ (A P @R A aferEE T wwge 0| T
i % 2iefs (colfer) i w0, ARseslr (Nd Jfa B ) vy «FawE
AT T (A Teoifs e | Sferm AR Tl AR @ AR =
(e) FHATH @y (el JA© I € YCEE JM Jad MC wEaler oo
F41, Fog TRk T @R SfeE T SopT (Y I |




GFF 9 O Sfew ST (Mol It (Secondary Growth of
Stems of Plant)

Ao
9.0 Tt
91 oBEA
9.2 Wz
9.3 i fadreial Sfen sted Freifs (i I
9.3.1 wesfEam o I
9.3.1.1 FifFam Fer
9.3.1.2 (et F=At (S
9.3.1.3 3F =@
9.3.1.4 77 ID € THIF FD
9.3.2 3fzPoam el I
9.33 TFA
9.3.4 afifegs ¢
935 wegfiE %
9.36 siferenf
9.3.7 FEF A @B
9.4 A
9.5 WET eiFett
9.6 TeFEl

156
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9.0 STw]

O3 GTFL ATT (T FEfe] AFCH A7 FACO 2R A | @y Zeam—
o JIeT (Mo I 2fellb ige e AR ;
o JCF (I I(J IT41 Al BF @ FF (ofd 2 ©f W FACO AR |

9.1 &JI]A

ST 4FCF T (ol0 (T Sferme 2efiiE (72 1w I A Sies Tl | @ oies
T4 (AT 9% Al R T Sfema oy @ gl e Ty sere Wil | e S
BRI 1 o] il (Pemslia 2N i 2l e 23, Ghl ol T GG
SPIR 2 w1 [F e AT, AREER qre-afede, (@i5-Saicad Si@wel (AF Hrema
] A0S AT WA SCAT6(2 FANG 27 | TYTIF A 9% W1 20 FAAG S
o7 (T (A AT 2 0, BN TR & el IFaPod 021 A Sror® Ged |
TR SIAE, (I SITT Fa1l A3 T9d F61 AFS FACO AT | Todd, ATAGH
FIFHFAERE—AAND AN @R (FEATSCE | @3 27 I saefe Sfema o
i 18 0 | T T A Sfen (red I ¢ gerg g #1950 Sfeee 1+ ¢
I0LT TS, T € To Yo AT FAR 77l AT | Adie R¥THAd ¢ TeE!
T 61 @ FST S SR, (976 I I67 ACF | S0, G35 sAf7ere FroeT Sfgn
AT @ (Ml T (diTe FY A (M GBCEAT IR IF) IR MG AR F4Al
sAfasITe e o1 | F1vet Sfenpat S @ oISl @ 6T (17 FA0O T 27 5 G N0
T TG AR el (photosynthetic capacity) | 2, S A< e Seofwa
GR et eAfstaiamd aetEfas “mite (defensive chemicals) SeAMTaz @l SCAPRES
QT |

CaTel I et Tt It SPIfRAT 00 #ITTe 23 | I I2d M6 oI A J2fia
I @PRR SN, =@F, F6, o5 g 705 762 FA09 27 | TATS =7 A=A
I <re-afexe (envionmental stress) | (Mol Ja el 1T FAC© 2 SIS *f& (en-
ergy) I SIICAE [CHIere F21 (T© I &y / TGO, FEABL T2 SNOGF w1l 2T
IS S (FINeaIF g sTwIe (rdl T A | @R IR (@ *E-TF ©f @RI TR
I (i Sfe T2ree gl mir w9 AR |
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SRS FTZABI Sewa 2 42 (FI I 20=I0A, (M9 I TS TCoeE g
fomaia | 3oy @3 for ufo =t ey zac | aAbe e e «oag st
(AL ISR FFe] FIYe I GRS UBI TR, 2R 37 @I =7 7t | [Resem
fafata @ NPT 432 A, I 92 AGIfore Reow 203 @3 &G @R WUIG! Foe
Sfenafe wier sffedm o 7K =T Itecz| sI(G A AT Sfewm e viRah
(herbaceousness) STCoIFIFS 731 | 2B Fs[o7iss SETE eIz T G IHE! |
TS Jeal, 2F© ¢Nel I ordl T [RTE @R 2 FiewAal Tfew | aieroral facal T
(fern) TSR Sfetn © SifFe | @3 @FHLCe SR Sfewma Fe @ YER N4 I
SNCAG T4 |

9.2

caTret I 20l e @ oe e I 1 AR Siee Fe, T2 iz, SIwiens @
% ifvas e tofd (oMl Tt e 27 | AT Jad oI +itd (6531 3% 293 2[
el I @ =7

A 9.1 (Mo wiRTECTa (T 2t Fry) ffew awtaa @ (cell type)

FreAe Sfen fRArw=iar

s et (Axial System)

pieize SIZ IR
wife 2 (o6 ot wfetaes) @tz

g 4« e IR
CTATIE 4q 7o IR
< =i (Radial System)

BRI E O e R R

b reRe IR 2

* fadiel@ wiE A I S ooy (il ;g ewfere s o @R el
QT I, T FERFHC e P2 AF /OIS AR ARTele s Sigesy AT |
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9.3 =i« frderial Sfen witea Freiss (e 3 (Secondary growth

of typical dicotyledonous stem)

TP FEAN 3R (FENe A T FEReE FaEerer aioe Beee@
Tfe (@ oMol e T~ 23, O GFF 7-9 Gl (102 | SPRFAF IR 42 AT
AT (PTG IR—ATCRE Tl 2R | TGOHTF, [T AAEF (7
% FCa Tfera SHRE A1 TerT (17 372 (axial or vertical system) | €3 I 2SS (1T
3% I SISl (TR 3Z (horizontal system) (F 2RI (FIT AN €3 Y2 TR (¥
R 2ifs, S AN 9.1-Crtl 20 |

SR R Seefe TiRe, Gl Sfemm acareHy o € wdrge fe smief 5
(AT T T 7% (4 | T qero@a 72 2wifed ey S ©F Wi A RGeS qFs
& (S9N | OB @ TES TR [OieR owafe | sl FIt @3 aFiEa I I
IRZS | Z6-TT (hard wood) T Govd f5fZre &1 77 | @2, 3751 2Fid i1 FDE
GTT T2 (ReT T, (TR T ©8 7l AF, G ©f AW 47 e 2 [@N AN
3o (balsa wood)] | FFERANe IreGt Sfegn eiofore o€ A A2 | Ivd FJ =
SCAHFS T 2P | G I 27 ITFHET (soft wood) | IS (FIC 26 Trod weraid
R *[G | SR SIRCET ANCINIE o9l AT AT | Il A oG S eqT A A,
T Tfew e wpiol I =11, O TFS T 3 TN SIS A AT | (AN
T SRR AR 43 I Al SIES | FET G e ALY IFACO S | S8 G0
&, GIN-T& (waxy) #ifel 2AFfes M5 Rl coitarz | T o Soipg 7= A0R)

SONF (PR SCPFFFe 716 | Baeeidl Sew guiTe IR spcaamz At A
%, 12 Al WEF AR [TOw A | @ Sfem «Fq @R [feq e s A

I | GNF, SARTOIET AR AT (|

fen aaitag =T “haaias, IR Jaaais 8 g Sl (@IF A
AR @R I [ PTG 9.4.1.2-CS SCETbl A1 20l |

AN FeiiF SER F0ST Al [ (COET M (T TB0ET™ G SACoFF©
w5 P AR TS (e @I R I 1 @2 el Iiaa e o e 23 cofe
iR I Jad T, AANS TR AT IR AR (T | SGHASIE, (Tl
I Jad T ARSI #(7E7 M AT ST | GBI, SR’ S
iz TR A A Bfrewad F TR Al
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9.3.1 s@sharm (e f& (Intrastelar secondary growth)

SR PEeR (Tl I wfbee @ gty IR [FRHieToR 906 AT | G Sl
Rreeial Sfgr s fere AfseTele @B AT 932 TSl 2w o7 |

9.3.1.1 wifFam Te1m : "ife Aiferem s@fe wites FfFTN @R TeEke (AF
T S@eutz FERN-9F Flrel @ve @R fte @3t 71§ @ A, A
wifems Fem (cambium ring) e | RIS Fo70 fEama 203 came =1 9% 963 (5@ 9.1) |

9.3.1.2 ¢fMet Fe1 7R (@ 9.1 ¢ A=A 9.2(a))
3fowty fen ez (el et R sTeE @3 el w4 iz |

Gl (aTR SIS e SAEers AR A e (@I @R (SeEd e N
SR (OfF I | (AT TREN CNANIR ¢ FolifFs Fifew, TieRe, sam AfRTe
R % SPRey Tesfa @3} g TR0 Al FIY 2FEeT

> "I, L B SO et oife | (STl Capicar STroet, 780 i, »ICaeeiatl @
Tfgs wwafer ageits (oM
e % (bast) A GRTIN ©&F AAACH 95 | (N TR Tl

Ml GRITICIR SICoil Sifgmeg #IfFitel (o 2%, I@ooIT,
S I Al HARE Jfad A« S=erms 20l (T GiRer |

catel JFaICe, (oMol Srizcaend feed ¢ qREifRs e we Sfn AR wucEd
ST G e (FLIFAR BICAT I 2 | TeTo AT ol SCigee [ 220 | oy
s e difte il St SiERwie ¢Fa, AR e AT | i el (T
T ARFe 271 (oMl qf sz @Rl s i oifba srel s R I, A
¢TIl TeeRe <ol BT | GeI0s, (Tl ek @, 72 q1 wfEd B [T @k Toor 12e
e 2re ol A

G BT 5Tl o AR 9109 @ eyt foew @ @3 63, @36 i
SCAG AT | (&Foetl, Il (forestry), W= I TG 8 ©F 2hge Lo
uFg 93y [BifFe SEmaR Wik [ |

(9Tl SBCE™ At BT (wood) #ItaTHiE

(2) TT NI 12 2FI—L, SR @R I AN/ 93 (@ T,
TR A ARG 271 I 2PTEiRa Wt 12 @ Terd A AU (A (FE Al
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upright cells) 531 ST =T ACF (AW (FF A procumbent cells) | ©Y @F2F
I (T g A *RI) ARTITFEN AR O 67 T A ™ (homogeneous)
Tez AR 9 27 g Jf, (heterogenous) |

T 2EiRad (Rl AER @3R AwT FE coreNF @ (FEemid | Hifas, @,
el AfT, ergfe @M ol T [ee|t (Czaninski (1977) T #Raw<iesl (I
R 0y 22 TR — 9, e ANTa=ipiaa (storage parenchyma), @3k 73, R«
Fiferl AAffE® A AP @ (specialised vessel associated or contact cells) | 22T
Trafe (@Rl @ 4w, (@ oiefs A% I O I A% | TR AT (1 Tw
VACE e @ A SRR 0 | AT GR SAPS e (vessels) Sy 72 F91 (pits) &5
3 T | WG IR STEFIE I SR LIt AT A, ©f A G2 12 aAFE
(FICA & AGTCICGIGR [@9PE (7l AR | PTG Agd AFIE g 7%, T4 ©lwd
GG S, AlES AR 89T B9 I, T 4G (I TSIF e [eafs oo
R Wi (tracheary) (FICER M 4o 23| ooz, @l AAMfRw 27 SramaF!
I, Arel IR FER 0 | AN, *R SAEHREA ST S+ SRS A |
Tfre +it3 ©f [eaifee 203, TeT© 4g (T AT SR I (FIT ~AfRAZS 27|

TR POTANENE e Jere 3 o 9l SsiGnfsEE (apotracheal) @3k
=G (paratracheal) |

QSOTATITE G SPEFENE S A A See (AF T Fog,
wigfie Fferm! (ATF TH SR A (IS, FUAS FUNS SR AF7FF TR0 G0 ) |

Q TREIFE @A TR R A 9@ e Aok G A
SR A |

TOY AR AN g asren &% 91 W1 @, Sy
ACITFINCE e A A1 fofree (diffuse) 761 20— OIvd [wia el e 7or
ST (Twrzgel Malus, Quercus, Diospyros 2971 ) | 42 21 SFRIT 2t [eOpiea
iGN e (metatracheal) Wits fbfzre w41 27| @7 791 27 AT (banded)—4e
AT SR F(F @R AR (Mmarginal)—J<4e icarizief 4y 3faa (seasonal
increment) LTSI (2AA[ESF A initial “HaFEN) A RS(Cs (Sf@W A terminal
AR A= AT |
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AT, TGS ATTFBIACE FATe W e = F7 A FifS (scanty) |
it < SRPIHRGS (vasicentric)—axw ol WifER (9% T ACH, SHIfeTET
(aliform) —34= TS ACTTRR @FRSE 12 2T T Nco! =T [ge
2CF; IR FACITS A FAFCTB (confluent) —2= SIfeTersl AAficawsizs (e fifae 2w
ST, (S e el wifeT At e (band) AR |

SR 2IEwIEN Rt Sifeeein @ (phylogenetic sequence) SR, ISt A
fTfree (Diffuse) ITIRIZ (ATH ST 2R ST A ARG sicaariesa
% 20 e W I 7T |

(b) 7 @FE: @F A GifsF AFce [T WG A [TweTg I @I FA
TCATTRTRE AT 2IT32 SIICHABAI 1 2CACE, (@ 9.3.1.2a) | e, Ber-1a) Sfew a0
(FIT GFAG NI (T @l 4w |

SRR R Fce Sohjfed (divergence) ST FMAT (FICIF I OOy 3%
27 | 2B ST IR Y2 AFCI I (PR (7Rl A T, 4G GFATRm I (I A
RrTg IERm AW (&FIE | A I (IR ol 8 WA T g AR @3]
IDNGRE A (FIET SFRs @ M2 RISe A5 27 I [ 291 7| @FIwe @3

pd

AT I (I <A Tonz RIS FEFH =R el [Reat 2z aw |

T, TH© A CPMHAIZESG (specialized) IR W 2AlTE AT | ITNTRE @R (=T
AT AR (PR RS =W (Twad : Quercus Sp.) | Rl wy aFHFT I (I
— O 3 IDNTRG SRR ACF | DA, Ff (@ 7ol Soifes Ares it | Rasra
(IR REOTG (A PTG (FIE Troifes o 41 A |

ISR WA 20T 92 Tt 71T 778 TIRCACHT Qo AFTTOIHICE 98 TBCET FeA
I 910w SftTed THe | W3 TER W WiRe e SREWIT @ «me a, 11 fem

DN o

wTcEe : Ontogeny recapitulates phylogeny | sidfie Ifeeaiz e wifosam et 2
TG =0 SR (W A 2o I8 6 |

(c) ifeT A ST (vessel) : BRAGHIT FIY ATS 13 ABFES N A (S
(vessel) fer1 #ifseifre 23 : wifew fT=Hat (diffuse porous) @ Ffe® Fe@IFR (ring porous) |
4 TR T AR T 9. O I 1R e [Fo AF 0 Ol Afewm [l
1| ©wizgel ¢ Eucalyptus, Acer, Betula, Liriodendron, Acacia Cyanophylla, Olea
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europaea gl | 71X+ FfeTEPTEs W1 27 Ko Th0R 2 O Ot I0e ARE FHE
(ring porous) | 22 @ FHA (early wood) Tfemialt a@ 27 @3 ©f IRIFIT [
2TF (T2 GeIF Jiad (<103 378 103 (late wood) Tiferiefer 1 432 (=f6 23 | Snizgel—
Fraxinus, Robinia, Castanea, Quercus Suber, Pistacia atlanctica 2¢fs $ez (alsicsa
FEIH Sfew geifen 0 SRl (TS AR |

SRS T (AT (@ ARy RN FHE Aiferm SrerEe 4R | I 2 wY @)
G W T SCeT R 2 A gD | QeI A2y R FIH iferpl w91
27, IS IRT AERRGHET 2L T AT AF @R 8y ABE 0D AR NG
Y T T AL I |

ey o a9 [estae Wi 2bw a3 Ay e I SFe W7 9 |

EFIETT NGl T 2 7eT T, [FQ1 517919 49 9% qR Y7 IHPE A9q 2o,
e Ao FRIF Y7 2F6 Z0T AT FIIT SfGWA NC& 17 T3 (ring porosity) 5T
TR 27 | ol ey NS @3 ARy R FID NG| 92 24T AR (A A |
TEOICF SFRIE, Ty, Sferms T2 2yl Fiferal ROiei €7 2o & |

(d) T : IIT TG (AT %6 FCF | TYIMACZ CAHIAPG I (olea ¢ @ TFe
5Rg 2o REbe 23| AKRTe qmd (@IE AR o @32 AT F7el [Rufeas 23|

(Tl SIBCETC 24T 42 2P O (7R IF— ©§ FIiRe (fibre tracheids) <3k
et ®g (libriform fibres) |

0 O HIFTE : 79T I &, F(2F AT Al 21T (horders) SoifFere |

0 ffemt og @ G o A, 71e FATE IR @2 TETE TRE GF6 wzrgs)ef
ORRZAFI! SHATI |

TG U2 2RI (ATl SBCeT O@d SeTS(d ABADGIF Al (79(51 (septa, <FIB+-septum)
A 2o I | O F6T W AT O |

0 CI7[t65 3= (septate fibres) @afe ST 12 AFICIT = | Gvd [ReUPT S
ANITFIHE WOl | ITFOHCF, Bfew 2pd IZ© Al (IATOs FIZAT AT, SRR
MICITFIENT #ANT ZH (ot @A (altz |

0 SIREIRGF (vacicentic) Al el (I FiFze— ST, T T Al (SEER
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(Grifesn) TefafR® SR AeSE, @@ — T/FIABH (Eucalyptus) F0e | 5=,
iRt Ts FRRwef (@Il 22 Tag 4171 (vertical system) @ 33 =11 |

(Tl Tfegn o1 Mferpl o1g0a aFaia SoRfa (vl T, A0S BIRTENFH (tylosis) <=1
23 | 72 Sfgww, SrRR @ MM SAEdiEsl (P 3 Sogimafet Foalr e i Al
(SO~ 0K ST 03, [T w07 74 Fifermiefe g 20w o a1 siaresie =3 |
AN (P [T g3 ORI ARG A2 @8 THgfaa e
AT I |

9.3.1.3 3% 3@ (annual ring) : MfEACeE T2eCa AWTE IGDF AT | GHT LT
IO (Tl I APBCTR A0 TS T FCF 4 SIS 2l IR | PTIHIER S
T4 Tl 2!, FoT Aefo TR, Sferd 2taieH g3 SiiFed &6l ¢ Targw e mie|
G FAACH, N A et 203 6t | fFieTel & ABrs ATF ; JB (5T Fo
ISR —— (@ 25 ¢ JT 9177 [E el (vessels) @
o <, e AEeer 2fogm, | TRl (19, AT e @iaE GHRE
ol fdf IR 2P AR | AT SEFed SR (ofF 2re AT | e
1 41 (TGS (dendrochro- | g efisieTayiah @S 5Tt Tt s, we (AT TR
nology) I oo 20 AN | T (@ Sl T e TS AR @
AIEPIR Be TTS AT | *HFIER o IERCH Tl @33 seEiee
CTTel e 2 Tl 3120 20 N0 | oI sl 21 2l 70l & 203 AR | 2] P10E
TR TS, TR S AR "ol Tl @ Ataamies i 23 | T2 2
I G AL QAR I B©F Nd S @it 7 | 2ffS T2 778 (el wiztem,
S IR AT TZF (ATF FJLFOII (5l AT | AFOHR, 2 2Tl (oMl I ol
TP (7l T | ATTATRE JiaeTs A0eT (growth ring) At =i <em@ (annual ring) =Tt
went 27 (@ 9.2) | FroiRs IR, 2FrRm AR T TRAT ST Fe JeANG!
e JCFT I [T T | GBON[E TN (107 (@ RS I SN TR
firsfemicTa e Cedrus deodara ((7ewiF, deodar) FIN< &G LI 59 1000 I23 |

TR S 0T AGHT AF 0l | T i @I IR A I (& 1 | 93
T < A, AR (GG bz (growth marks) BT Brard T3 (1w, TwiERel ¢HE,
SN 5l 2ol | T o= e e ordl AR =, IA— Garruga pinnata | Tl el
(5, PSR SIS W03y =] Jia TR (10 AN IR I —ETeE, B, i aefs |
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TfeRITSIRe SR Sfen eeifen ey (ITIHIE (ACF J2) (e TR SCoFIFO
e (1T 51gd (cell lumen) @ 3 (T 2ABF-RMET (T FCE SFFAN 9 (early
wood) 531 TG HE S (spring wood) I | AT (AT TeofH 28T 93 (FIF-2ABE
@ AR (P 2 TS N (@ (el FIIa w1wsfe, it [erfze w19 (late wood) 2=l
&= (summer wood) T *FEFA F (autumn wood) BT Sfelze w1 27|

@ Jfa <ercn [fen Qe (= oiga (2FF0=m) (AE BT (4l (510 O @b AR
Tl (R | O AfRw Al TR A TS IRCE TR I (porous wood) F& =X | TR
T TR ORI T (FE] 94wz 744 Jian AR A 7o ({04 Temalem
TS (=G A T 2 | G I9 2 R T I Al ring porous wood | ieffe, GURGE
SR D A PTG DDA e o1 R A1 eI S ToiE @ 23, Suizde—
e, o, Sty SifeRiverze Bfen awifs 2o | Jfaie agve a1 A AR @RekE
I S Trardtalel OResy ordl T N1, Seffe Il Simes 2 i 27 | Srowd Az
Aifeiefs w@m ffen Af[e 27 R eIk Ry AtE | O aE 6 = Y @R
3R A1 diffuse porous wood | &M= (Eucalyptus), SHREFRI ARCIRAZE (Acacia
cyanophylla) Sua (Acer sp.) 2ol Sfegm @3 2 F1& ol T |

9.3.1.4 A FB 8 A FY : SEW (N4l Ifad M (T 1Y 7B 27, P € Fhe
O Y2 P | T (@ FE S (YA [ CNe SiRce™ q|l a1fve) Tefy 7w e aef
TR T A | 2 o e, ©% ¢ FER AiEien @R A afve | 0w,
I 3 wee T T 8 WA R ¢ &fen Sfen wiest win R s 27| Fiesd
42 TG A2 I Al A TT (sap wood) T SfSZS | #1F @t Syiwae (albur-
num) &1l 2091 |

ol foItate (@ oMol Jfaa e 318} o1 Torl " 29T A0 A 79 DA
AGR (FRPTCR (ANGIZPE [eyd 23 | Gellnl ©isl g1 i1F, (FIT 200 AME 9P 27
G TR 5127 SRR @l I% T AW | AGR AEEiE (@EaAbias eifree
(lignification) 42 (3 TG | @5 (RSB o1 oI STz 267 2ITT | Giiferst, (e, e,
W, A& ML 2gls I67 T AET Zro AT TECE Fa (FIIF ABIE 3 Terseq |
TSI, T FIY-FAETS 27 T Y Al 26 TC-9 (heart wood) | IS (ATHZ Sl
FACS 2 AT, (T T I 2dFos AF6 G TS N Jowa s S ¢ = (@i,
Aegfes (@ 2R 9= 2@ I
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GF2 A, % 26N T FIPF I 27 NG @R T FIHA SCAT RS UG, 1,
TS @ (GFAZ | @3 T F19 Afelfens wiE (commercial timber) RO T @<k
FIOIRE TR T NG G TZG =947 | T FIICF 708 TG (duramen) T
wfolze T4l 29|

9.3.2 3f2sFoatm (Mt 3w (Extrastelar secondary growth) :

T AN Al (@S IS AR Sie T fFamiereorn 7 27 afzsfoay cof
T TB—a FU 2F2 Gl (N2 | (FCEANECR 9107 eFFe RS TS 263! (2|
@2 TleE 2B TEAE (periclinal) ity fBfeve | sjFeia s SRR SCAGA
AGE AIRell AT |

(a) CFTATLY : G2 WEA “NEFIEN (e A& @Rtk Rk @
F-FleTe | (PR RO AN SR FF | FEIL AR (@RS SETes,
3G R siafers Rae AF | 92 ROhT SItmacs Siwiie) 2T 2IEdies (A0
SAFOII FAIG FACO AR I | (FC (@A 7 G2 WHS S (FCAAI2EA (sclere-
ids) q R 2P ST (FR ARFCS A | FEI S GG GFIAIZPE (chlo-
roplasts) 7 <1 T | SOGF GTITT ACERRET € Ty FIAR0Es Alws 24|

(b) (LT A FF : ARSI @1 5 @F (cork cells) TN 7w @3 @F=af
fere-snpl (prismatic) ; 2FTHR UV SIRITOIGE BB IR " RR0H IZGTIPE (TS
27| (FIFef TRie 27 @R SIS SREH 47 G361 (=1 A | S sREm
(FRSETE 2bi TEEHT-IS ¢ Ze1 =, e Fog e AT | Wl Sig (@asf
YO | IEHO CHG O JRAEARE I (PR SN (4TS 2T | GO (e
(phelloid) T a1 | 3G *miLfa ToifRfs 230 (T oz faal @I 2bita ol I |
AR FF (FIT 12 2 W— (i) Area b ¢ FiFl @9 o1g7 (e @32 s[rreiE
wdifTre (widened radially) ; (ii) =zF (1 25 [, ST 51761 €% 2AlT=1E AT T&=
31 Brifee SR qgF T AR sifds)e BSaeTs 3% (@R TSHIEAG (Eucalyptus)
JOF 7l T | SR G2 S T 2 FIEd F (rRSfeT (ol [ | (e — (35eT (Betula),
SAIGM (Arbutus) 2ef Tew T 72 a9 I (FIF2 (1 T AR F0F G 917 @7
ARTS Altere AFCS | AT T (FEF G2 SR T (@eN-00 7 JOwa NG
(AT FI9NTTTE TCS! ATH 2T A 2ITT | 6T ATSIF A0 (9I0s1 SFCAH= Al (exfoliation)
qTFCE fOeTFa (FEER (FITAIRPEA-F THABoTe ATAIPIRET ™17 F909 A |
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@2 efEm spifFFamm (Pachycormus), Atsfat (Bursera) 2ef It arwifen sy
ol T |

RS, (FCAMC -9 To (FEA-9F (I VLA IR SfFed 27| (Il
I e (AR Tl SIfFs | SIRF S Sfew (e ¢ (2t foa
B, [ I8 R B3 [T AR 21 | Sfetnd IR AT BI-7RAF g O
rac

wfaice Beeidl 93 TeG Sfew, SRR IRRIE 22w I coifFent dem
5If5® =, T 2T TF A (57 G ORHE A6 (AN T |

9.3.3 9@ (Bark)

CfRCIGR Ifa AR aCe AR BT I o1 @ AWy A (AT AfeS 27
3R SR Y 2 | G (e AR (T @3 7J3F, J© e oifde 23 | Tl 3 w1
e 2fF 20 AE I AOHTE FFTT @7 0% @ 27 | TRITe FF BLAF SISV
FOT € GF (FICAN o 72 FH-F 761 B 0 q12gq@ (outer bark) a1 zizrem
(rhytidome) =T #IfFfb® | SIPIFR Al 7112 AT AR AT FEANF IFCa I%eT
(bark) =its iz a1 237 | ARHEIGR TeTeF TR/TS TFER TG SRHGIE CITFCG
T@sIF (inner bark) JeTCe 2l T |

THFCET (G2 Tl PRI SAF T (HARHIER «Fh foferai wmest sy a1
2 | IHER SEACEIR RSS! (A SRR JHAMR [0y 375 A0 AR I | PR
IO SIEECA (AR T aRARFe 15 2re At | @i Fouf sy
THEER ST FGCF TfSNT (@8 F(F ACF | Gid I77 561 (ring bark) Je7 23 |
U O AR5 I WEIAC2| AT #I0C | 9® o112 ©le67 (Vitis), @i (Clematis),
f&Stems (Cupressus) 2gfs Sferm ol AT | SR SF7 CFCa, CAfFURal s
SRR *F A B 1S 27 I3 I MCF Blofe SFE 0T 708 | (318
2T are wifefew 41 23 *@iFte I (scaly bark), T #ifEs (Pinus) 9NT&d w1
Iy, 2AFAR FPFA (Pyrus communis), 2efe Bfewm el a1 Swy IS0 Sfew
I O A No! GF SF] 7 41 W | I — 2Tea (Platanus), SEIBA
(Arbutus), TSI (Eucalyptus)-a3 FIH0 Ao M4y IFER ABEE e
TCAFIFO T AE I ATOACA AT 2T |
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9.3.4 qifafers +% (commercial cork)

S 7% (AtF AT ¢ Teom 7w, YOS @IS 039 (Quercus suber)
(ACF | T (@ @ AR TS 27, ©f W Gl (5102 | T T, T (W Sfera Feed
3R T @ TR Amicdd Srew @t B9 9 03 | T @Il weEe R[id afsra
FACS I | GF A0 7% FeN7 Ffegoimet (Reew 703 Q. suber-9) *If& ¢ #ge, Siv@
Jifefen<s eera @ |

Y2 S 9If0e T TR B 5 9NI0q S 2% 2l 20 #Iita | [5e qifeifers
TF (5ITS (91T Q. suber (FF 9Iz) FFT I=7 ATACA 20 @R F0eF I 40cm ZCA
BT % T AP 1 23 | TE TYS (FCAICH € FOT (TR SF 20 20T @R
IO T | FCHI G IS PIfERIGE foota (off 23 Tge (FiAlte &3 | 92 W 27311 7
(IR I T SCAFFE WooR AP Wl I-CH AAETF 6 (e | 71 T2 ST G2
T STl TR T A AT FHOF 770 150 I27 2002 | FERIAT ANTOICT % a1l AT
(ISR 2 (FCAICS R 27 (el GRITS T L | T FeNF 7oHF OCa SRR IS0
oG FCHA Wiel (MRS AT AW, T ©Ce, wiolafer (e 11 (SRgte 23| el zE
@oE (lenticel) A1 IAFIFH | 92 2P SRS KW SCNBA #TH (el 20T |

9.3.5 eB|fE % (wound cork)

T (FINe TR AT FER (FIF IASIER I GTa G2 37 Bl 75 a1
% | GE weRIeE A Be FF (wound cork) e | AR O Tl T WG6
Gifie T4 (A @30 191, JEARE-I6 (@RS a7l 7jAcFe AT | G2 §rew (@641
T8 TINO (FIIBET TV OF (FENE Bae 5o 0o 2 | T Freliis ©ies
CFCATGIN 3% (FCeT™! 9B 307 | 9ifde 6%, oy Tt e Soibe @iy FF @R @il
GIRIGT AT I% A (0T |

@ (FITe Tfen w1 Feglfas % oifde 2re i, I i e 2FfS ¢ sifasiaars
A1LF ACF | AR FHa o T0 720w Foglfas % 3% 27, Twe A «Fqesal
T < ool 720E 2@ A1l | I SIPEIgl GR T TR T[T FF qB T, ANAF
(T e O BT Y Z(EE 2 T 9% TW—IA SEF 2FCW (potato tubers) |



NSOU e CC-BT-07 169

9.3.6 #ifeTe (Polyderm)

YR ARGE A GhEE F7 A FUCA GF RO IR (e e 2 |
0T 03 @IS (Rosaceae), SRCEA! (Myrtaceae), 2Bt (Hypericaceae) @)
@G (Onagraceae) (ATd | G2 (FCENICSH B (FHIMGTTOIF IS BT 2ANGe (FIT
ASl [fE, Yl RS @Ews @R SAFEE qrereitn (endodermis) At STEwEH
(AT TAT F(A | (<A TG T BCA FJAIIFO 26T IR 25 9ICa SR wifet
(casparian strips) (<l T | T (FIT ADBR R@ET 771 2IRge T ATT | 92 AFIER
Gfba 1l ARTEIT (polyderm) Wit #1fHf5w | U3 fowarlar (FIFE SIS A TR AN

FEACA Fler B |

9.3.7 AT A O (Lenticel)
‘BT NG SR i ot (@ 9.3.4) | AT OIvd RBIfe SIitasa w1 2@t |

Sfemra TR S-S 2G[eH N T & 092, [ Fle q b
-9 9F AFER SRS, (@=-SFfed fw AF, [ NG SYr-(ed STere
st s Bl @it | atvd AEE A oo (lenticel) F@ 2| RO @i
T WS S, RS- A PRE-RE, Sl SRER @FerE (7 8o AT |
G2 (FRST SCAwRFe Jauied ¢ e Ryt @3k Sifdees AiE v #fige coifFerst
T @91F BLI AMF @R AR e ifers 23|

NCoE, WPEife, T defe weee olita (26 =l6 Ryg T @I SeeR ¢l )
TR (ot 27 TG AYFF ATCE =, AN AKFTS 2 0l FEFO JoTw BTl— (T
©igiw (vitis), Fritesw™ (Philadelphus), ZitaREew (Haloxylon) 2iefs, v
SRPIHE 7052 (AR |

AfS I9MTHFCG ATAET TR 2ARISTGT | e G 2hewl T @3 O™ [ A
T, A EHEIGITERR (&) | &7 Al Se s AR, [ R S 91 weital A |
IRAEFT WA AR (67 T3 COMGIT TR 9947, FOINGI @ AR ATTH
TN ACF R T AT S[hiv | Fb A0 AT (SC-(STR AT ; 9F 93 AR
T T e Ale AR | AR oeT IACEHT [ SP1 |

qIfErF Ot «Fb “ARee IRFF @ @ AFed 2 ©f 738 Tl oz | foed @
327, Tox s @t T (convex) =T | @Il A1 9w So fmReTd ns Sepiita
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T T SgAE A S e Afefe =3 |

AW (AT 3% A A2 IYFF 2N P T | AR GFH A GFIfF A FHT
A, G2 T (Y [RefE 6 27 | (R T GICADAPs @ Kol 280 @R @3 @
R, Mfe (T R 21 @3 (el Reree feers s wieve 2reg A | o
oo oo M-I 0T ATT IO Il IFACHT ST (FAS (O 2T | €3S,
ToARER (PR-Ree Tre 5 IRFFR FENCE-978 ARCAT IR (FIRSTSH
S (R (complimentary cells) et (6@ 9.3) | @2 (@RS AT Jfa (AT
T JmiRel 27, T SGFE (SRR O 2 AT | @2 TYE (SRSl SR Jo
TR SRR I IR (TSR T (T aEl dfogie = (Fmifesretd IREAET

(TS (O IH FCASI |

IEI fgr deifen W0 IRAEFT (FCENes (F@ifeareitel 8% w1 gredaE
TR %l @ (closing layer) Tl A S SRS (PR A ARG SRZ
A |

TIEE (P EEE (PR 12 eFted =W |

(i) (AT (AN ATIFF A TRE 90 ©Itd I& AT, TA—nifery (Salix),
faxatt (Ginkgo), AR @& (Sambucus nigra) 2o |

(i) (R (A IR AT A5 AR (FICA (9T AL AT 15 e, Folesfe]
TT! $TO! 20T T 2N, AFAM (Pyrus), &= (Prunus), @Rt (Robinia), (A
(Morus)-«3 3¢ gepi (Eames and Macdaniels, 1947) @2iTe SI23< a1 BT Ihell
W A0 A A W&y (AR KR biEtiE Seel) SigsrhE Sw A | FPeEiee
WA WS ol S ANCF |

ISATSITE SLECH, TG Ao (¥ O AFIFHSAT T2 5l B A1 I% 20 20T |
I IR 9 206 WO 0 WS HRUT ST (Pl 0 ]S 27 G3R Ol THABCH
FoeT 4CH |

IFAFT Tifg [olF Face1 @b (7l I IEFmae—

(i) 32 T=7 40 AGT MF—ROT 7 727 Tfew S0 24 7B AT Ses a7

Eames, AJ & Mac Daniels, LH (1947) An Introduction to Plant Anatomy (Mc Graw Hall, N.Y)
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B 2 | GUFCE, (T Jad 0 IFFST Sery aeHe 23 | 9N IRAEI T Wil
g Tfgw v 2ier 1 A I —OIRA a5iferm (Tamarics gallica), SpRePRI FifCT=
(Acacia raddiana), @5eT (Betula), GIIRT (Morus)-<3 3 &efe |

(ii) Slewma T e A IAFAF SFR I #A17 A1l A6 6 IR0 A o
20 IR | FF 9% (Quercus suber) TFAWAM (Ailanthus) 2iefs Sfem 221 g 05
IRAFS (IS SCarCAlel Jfa D06 M | FF 9ll0z 2 27 40 AFIF S AGFW AT @)
GIFT 7T GF SEFFF I WEF (O FA09 AT | AffETE FCF, 95 0ela ot wiel q
Biel Wteie @tel 2@ AR, Ciefe] Sge@s S M9 |

9.4 A

AR Sles FA—FIHIN TIFR 98 (Tl FAR N0 Fieed A I onel
Ifa AT (T I TfeTn SoT© W3 2 ¢ BB IR ARG | TBEHA (9Tl
Iface Fve Tl AfGter SerEdd R FiERN Tewiien Aeiswy aoF
iR s wifef v @4l gre 3 @r 7R I, T IR 777 60
S{fafoe | IREEHAR Slon FIe € (A AR 38 T | (FIE II0Y (AN ST 27 s
B | TOF (WA (AREN ofde =71 Feed ifFeint s [ e Aicd @ 2
I Al BT | <A TN 8 (el T w2 TS a3 [erse wry 3 Teg
R G | (FCANS A T IR 78 IREEHAR (N (961 Torq Al ST (I
TR e afve | Sferm 7w, 3¢ defs et 38 (olfFun-a3 <@ |
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@ 12 9.1 ¢ o w1 @1 Bfign wivea Freifss ¢5fel e
I 7 AR (g | ’
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<

ERERN

s T

Ba=R 9.2 : wTSF =

: (FOCACEE 2T |

9.3

q R
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w7 AR Fel TS
IR EROER BRG]
FifF FifF
\ /
SIFE FEIN
ETRIPI BIRY
T @ MwfEF @
2 v v v
SR SR @ | | =R
SigCe | | GPieEw BIRY BIRY
I IO BIEHcRS

——>| % Wi

SN

@T@WW/| %

(Fo Sfgm)

A 9.2(a) : e (MeFaRIel @FIEa eolfe
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9.5 T epsiget

() @F FA/FTIFH A% T&d e
(i) oMl I Ty (I el W 2
(ii) et gfa e ==

(i) CFCATS FICF 0T 2
(iv) TP i @bz FIEN FIF 90e12
(b) ey At forgm
(i) Sferm 2l @z 10w S RE oes T |
(i) STz Tl I FERGR (FrRcTer A<abe 23 |
(iii) CFCENTE (T CoIRe Tesim 23|
(iv) AT Aol @3 sifieea |
(c) Mg Tex fuw :
(i) SrEstoan wafzsmoam (oM Jfaa oty & 52
(i) FPTIIEN I FICF T2
(iii) I FICF ACEA 2
(iv) SH7FF (PR AP A 0T 2
(d) AT I € AR TN TICH ALCHCHA Il 5261 |

9.6 TeaeT!
@ () ofoze, STtz @ FENS A T A
(i) Tfew e @ &
(i) el ST T FF WS A AREHAR (Nl I B |

(v) AR FfFFEN A Feed T Afersa 2dLi TReEm e @FEeR T A
a3 SR e T4 |
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(b)
© @)

(i)
(i)

i)

(i) ™=t 5 (i) 37y ; (iii) 7197 ; (iv) Ty |

@fbee G2 Wbz FIFAN IS 2R (@ FIFAN @R 4@ 761, ©f fvorzm s
ALRENS (Tl SIRCEN @ B TS (M I Sy 3 | 78 AfReswai
(oMl Ifad CHCE (AT BCH (e Al FF (T @R foeraa e conet afzs
W Al e (ot w7 «atg “iffent’) Seoim 303 | Sr@eeoan 3w 12
LR (STRR 9 S ie) ow, 5w afRambe ofd w6l (@96 @3l 4-R
(orr) R |

@ (T SIBET TTIFICE SeAT 2T ©IF ITFBIA Bl T |

AP SPIE AT AT @ 212 27, OFF 0 PTIHCE A (AT
IS *FFH 7T WK AT, IT (FF-927 [T N SzceT= i
@ IfFed AT AES 2 Il 20! *F ¢ NreHER Fiel AR (=26
IS AT @ SAETFSA (ACF HZCGR 7T T4 I | RTF T @RI
Tfgn Gt @felt I2a «gmmel Tom 9 =3, Ko 3@ @ 9 oz [Wie 33
g AF | @3 I IeRCE 7 o R e Fa =301

AR AT M SRS, Tosig TaR A IRFEFT NS %, AT
-2t (R, (IEeR, JERE g a1 e [E@W, Riks 9@ @z
SESFE (T R el o |

(d) 9.3.1.4 @37 |



a&<F 10 O Tfew Trema (Mt 3@ (Secondary Growth of
Root)

1o

10.0 Tl

101  eRR=

102 wce

10.3 = fadteeiat seea wretfs e 3
10.4 Sfen = Ifevoar giw

105 AL

10.6 FETA e

10.7 TewsE

10.0 STw

G2 GFHO S FCH, olfi—
o W (M I afF Kige Face #ieaw |

o I (Mol I 0o Y (N9l Jiad Werell FACS AR |

10.1 &S

GHIF (AR SRS R ifes aifes e (A wiefie A sz
8 (FIT GCF AT AL GFBACNT SZ A | faQieroldl Jeet (oNel 71 SrBSoaA
@ REETAR T T2 GeoAfE 3 0H | SBEHAR (Mo (M FIEACE 2l
<A 27, FIFe o1 AT FERN SsifFe | Ehalce S[fge Bl &l (A0F N
IR Tesife ofe s | Afefb 2iefie R e e I #(f6 7 2<FiFe 23 |
ARIGITT IR (ATF LA AHA NCH G (RATBISIREACE @9i(3d e (ArPe A
TG Fre I |

faSesi@t Sfema JeeT Tod I (N4 e a1 HIRAW, @FIEEw Fa7 fToa

177
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SHmPFoeId (ofF 27 | (ABEREER A2 “Afbras FEsh @ [Feifers 2w (ol
I b (o I | G@7 (el FFRCR (@@l IR [Felfee are AT | S
R @R S (St M (T SRCeTCs AT 23 G o Og¥| AL WC Conel
IR IfRe® 27, 97 e WA W@RG CMAIFhog 27|

10.2 7Y

IRE @ g FFe @A RIS YR (N4 Sios T IO T YR
sifafa I A0, T2CE e nel Iha e |

10.3 wiwxf fedreelat Sfew e Freifes et 3 (Secondary
Growth of Typical Dicotyledonous Root)

IR ¢ fog Twe @A B&e@7 e (N9 OEF T (N @ fEieTsr
¢Mel I 906 | e Aiferml Aifetem [yt 23 okR | Fieed TR (@FiNe PR
AT QT ACF | Tod, (Mol I Ficet aAfsl @I erd T Tou0+
FIF ((EF T @S 2ICITFIEA (FIT SIS 20 T | 5% F0F 92T
cTereres Fell At FfEEn | o, @ TG GFEE ek AF 0F TeRyS i
Fifere G AT | GMTS SZCET T (ANHISIZCER 05 @it Afbraa Feash
@ A affe =1 SitEs N FHETN GRS @bz TR (T FERAN 52 A
AR T SARBIF ST FAR Ao & 20 OF OFHIA© 13 (B I A STl
T (A FCH (FCA | G2 AN I AL FCAP U (FIFCY A wfamod (9N Sizcers
(FmIfoal (M FIRCR e=iF) ofd 0| FellRF ©itdg AN 3 FNHAN =
FI9fe AMRCIT LT TS AT G SFHT© I SRCHTT CNAFTO 2T | (Tl G2 e
9 (FIEN (AT % 26 wee (N AR weF Ofew Y01 (ofF =W, [
T ST | S, S[Ce eflefis eArt S whw [5G (9Nl A& FAl ATAR |
@3 G (e ANAE SiRceT™ Tl (7€ (Tl SiZceT™ FeAia w0y (e s | (F9a
(" TAMES FCF0 TR SR [P @32 G771 (exarch) 2Ffs (0T SR
AFe 9o Wefm Fat Aw (fo@ 10.1) | 2N @FIETR e wifer sMamers {98 =03
IR | CAF (AT SiBeT @eF (endarch) 2Ffea |

CANCTISIZCET STHRT A<E, ARG Ko (IFHIN) (@Rl Fre I dxies
(FIF (ray initials) ACel T& 3 @< SATG7 W (band-like) ers 72w 7 (vascular
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rays) I @i srest A (main medullary rays) 8 02 | SHRICTE W15 MR 92 el 7
TGRS TN € T FoNF N0! SRT+ [T 2 |

10.4 Tfew a1 Afetoena el Jfw

Sfen e, @2w aifde coife swe 35 gre (@@ e s o) sifives
OItd +fige AT ITH | Q4T FF TEIoA TP I oI (FCANCE € OF SAS@ae
NER (PR SR (anticlinal) (PR RSiea Sies | e 36 (@Rl siurmel
ANl € el 2T | T (FRABCIF F6e1 IR T, TRFFOI 208, A0 20T A OF [0
A6 403 | G AT ST @3 AERHE HeIo GRS I | IPLSTorR St el
AR (@Fe (AR 4w = @, afe AR @R T 2R JERRE-IE 209 @1l
R |

10.5 A

AR Sres e FIfFAE A=t aifde (T T Mo e 2w s ond 3w
JCeT | e o AT GPITRER Gt @3 (ACHISIRceT™ @ied [o[ice ARbeer, (el
i sifde =7, q gre P g swEfs, 27 TR i o a1 Afs
THAR (el Jfad (G (FCATS e ARBLE 2 e Sesife e I | GrFia
CARTEICT st R Bie] q0d @ 2T AT A EABETE |
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. id)
@R 10.1 : = RTe1a Tfew oo ergrRw Fei S ofd 3w @ibal
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10.6 FICAT Pl

| AT Ted e :

(a) Sfeme @IE oo ifm afde =3

(b) ©fen Y= CFCa (FEACSTCAR S (FIAF AT ?

(©) Fifvam el T @ s 7J2FiFe 272

(d) SO F W@ (AT SATE (TN (Fle DL SR I 2
Il wifFre Tea fum

Sfen e Ao oTel I |

10.7 Seqae

| (a) Sfew et AT ERTICR I @R CATHISIRET $ived [Rice wfR5ce, o
it afow =71

(b) ~IRorers T W |

(©) 2fs diefie EFREE e TN sbak sjLFfFe 27|

(d) SFEfTe IR (AF Seolifre (el a1l #RE ¢ (TorEE ME SREW I |
Il 10.4 @ @& |




<= 11 0 Bignonia e Boerhaavia Fte Sraeis (el
3Jfm (Anomalous Secondary Growth in Bignonia
and Boerhaavia Stem)

Ao
11.0 Sroe
11.1 &=t
11.2 wryreifis e I
Codico)
11.3 Bignonia- #ite wFeiE (Md I
11.4 Boerhaavia-3 JTe wFeiE (fd I
11.5 e
11.6 ST et
11.7 Teaset

11.0 STy

G2 GFF0 20T A GCe A1 I, ©f FCeT—
o SHCIRE (oM I FF ACe;
0 W2 AT (M9 Jha (P =;
o (FT8I9) (I =7 |

11.1 &<

7 o132 e Iy € e Mol Ifa T70F @l (9R (B2 99 9) | FeIRE SR
it foetaa Mts (ool Szt ¥R JBCEa es (ool i 3R 30| @fog eima
Freifts ol | e afetm AT sk ¢ @FiEms Sty witze T (F0e)
G eI TIRECe] SRtz FFNCE SREEbe Feiis 9t e | 3 Jreis @
8 SRER (FIRE g Jfoas 106 | R 07 ©itd ey &g, SIRe S
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IR FARTVR g wo ARTE 747 77, e St @R qfgs Fioneret
Tl I PR A1l 2IBTe 2T | (TN UG Ao Sfew Iy IWe A FeliRE Conel
e AlaFere 7w I, @R aFfon Sfewm [ (Mol SRR A [ SIS
BT ATT | G2 2P Jlodsll, FORRTa (14 JacE 9T IAR SFeiRE (Nl Jia
(anomalous secondary growth) Sit<i (rexl 2 | SRR (M I wIfere’, qredl’
Fopf TN A T T A

11.2 srateifs ¢ 3fw (Anomalous Secondary Growth)

FrelRE (N6l Jag IR SE A @ q Tox TR @ ol A wiwe
conel e SIS AGA o1 B, S Sl (ofdl Jfa A0 | oNel I Ao Hfas
T Oles Fwl, ©f el A | (@K HIEREE e ogE q fF@iE, s
(Mol e & I W | AR SR @-T_0E SlEd A TR | Ry e
Tfgw, feaw e Tfen wiest (IA—SCIE], Feasidl 2opifv), 9o qfReeifeam
Sifm—esfe sHei (N 3 siftefre 21/ Sias e ol A @ifza agfeq
T Srareiii (N e ol TR ool SeGrs SR M2 FCH G
g FfeReTel wIsfq 7| JoTRk, @ (Fg TFeliT Ifa aAferaes R e
T T | (9 Sfegw 7T, e GRGATOR (ST A9 T &1 AN | GUHCIe ATAS
SR FARICR ST 23, Gibe FeiF | 72+ SAEs) (e Iface el
679, GRG0 919+~ @1l S8 (structure-function interelationship) (Z =ae < |

faaferie = Srarele (oMol e T 27

() FRCE o7EE Felks 8 Came @ eFrelRs (Bignonia) |
(i) FFHTCR SREW swels e Gaestel Treifis (Serjania) |
(iii) =ifefzre =™ 3@ (Boerhaavia) |

(iv) TR TOF CFIE A TOR TRAIR T R WY (T GRS
SRS I 3t SR (Interxylaryphloem or included phloem and intra xylary
phloem or internal phloem) (Strychnos, Tecoma) |

sFeRE (N I FENER SFeRT Sate TeE™ 8 G R e
RT3 (Bignoniaceae) (siiage Rt (Bignonia sp.) Sfem aiufsmeita i
Frelfas (N6l TN € (FIEEE W (ofF IR | 2t IO e Seecet ifgam
o7 Sfeed SR, 6l (S Sfem) Sifdmed (FICas Seof F(F | €3 T 2RITG
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wizs @ <o (ridge and furrow) Szt W (fog =k 11.1) 3@ 231 @ifzS eFfen
Tfgr «mel T ROICR Mo S ARl oFfex 7o sl 4B @ |

wfefie FFN BT I Mo g R4S @eqE Tem el (o slo
A% =11 fabifecTi (Nyctaginaceae) (@& s=ife! (Boerhaavia sp.) (b@ =ik 11.3)
«3R ReTAITET (Bignoniaceae) (sllage (Gt (Tecoma sp.) =is<s &fgw (fog =ik
11.2) srrelfiss (Megfm a6 | 7=fe! (Boerhaavia sp.) €3 CF(q Sifefie ifFam w
A2 9ifde FFTT AZCT Tty 2 | TPIATH (GL (Tecoma sp.)d (FF(@ Sfefe
R 22w sifde FFEeR e e e 2w ¥k @3 wifvEw w3 [vde
Afsre, wdie AT M (M SEEW @R (TOE@F MF (e @FIEw Tesiy Fre
A | TSI TR T (5T GRITTNCF SIZCET N4 A @B I (intraxylary
phloem) 531 SICFIC (Internal phloem) Fcel Bz~ Fa1 27|

ogiEnt
1. wfer a0 ‘Fy Foe T ¢

(a) Sfema a3, AREER SforEETER iR A5 AYETe! T I Ao
Jl e (o a1 g Beeid Sfewm o w0 IR

(b) ¥ oFfea JoF SRORT (Mol I AR 7% 40 AT |
(c) @Iz =Ffex Sfem sHelRe (Mo-Ifa drmE 75 T4 |

11.3 Bignonia @it seiRE (M Iw (Ba = 11.1)

S[(42 T (altg @ et (Bignonia sp. cot@fRaaifacs) Sferfore wifica
gl Feis g @ gifoas—FEs SPRgete SR ¢ @R i 36|
SRSl (Mol g qRismee (@ 0 Sfen oo T2t 2y, Ot O Sieros | =)
Sfenaferm oeiqee FfRe »s[ael ERNakite Sesa a1 2ce |

e @3 FF oo T FoeT AT A SOEE =T | IRTS A dfeif
(epidermis) «FwARME @R 7% FEHFT & | FOH (cortex) I IRTA, 2P
@RS, FEH0 BE, ITFET Ao [TOE AF | (FEET Sk G2 Fed @2 |
TEEF Al Geerslf (endodermis) ¥ % 97| ARACS, @ sitaaRiENT WF (74l
T T C¥eAT WA (starch sheath) st [Galbe =301 #iffv&F (pericyle) 2t 5% @3
e IR0 @T-IT (FEAFIEN T WP, A A W GFH [fozd o9 | AQNR
&1l o (vascular tissue system) RIS Tolmie 72T (O T
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(i) (et TiZTe AR FRG TR (AFH=RW) BT A7 ACF, FACA Al OF @ |
@3 Tp FHSETT Sge (ridges) I&l [ |

(i)~ 7fG SBTeTa 0y SR 0 Tl Rt 7 938 A% (furrows of phloem
wedges); QI AHRers [Ty 12 (el 3EE! U SIFed 1o wertd 2% | S0
oF (FIF-ABE [/*B @Fitaw o8 (phloem or bast fibres) ol 2w |

(i) TN T (Nl S @ GFIENCE 2LF FCF ACL | AS See0s1 FiHW
TS 2ATF |

(iv) 2T @ «Rvrrs W96 St o P ool SEe 0|

(v) 2T SIRTEAN-9F FEFH (D! TewF 0 (ol AT | C2ABIenzE™ @ity
77, IO9d TR @eiF (endarch) |

(vi) Tifer @tfemafld e, AR, aeiF ¢ I |
IS TeH 2NEFEA (TS @R ARMS Ao PG (FHFE [AG FC |

fRemmifeara feaw sreifTE 3t fee Mom, 0! wfe 7= smar S F
20Al | GO (AT SIRGeT™ W (MURes SIG) ige @ 4% (ridges and furrows) I&
T | AN I 0 (NS B1F0) 2o T MiF FoRREFTSIT (N6l SR
O M@ifeRie (N4 GRS A% I | T, AWM N0 2 P FAR (oS
I (wedge) (5T BTN S0 [ AR | T6T AI2et, IeFPIF (Nl GRICs it
Sisce™ wered A (furrows) Sieeafel ©4i6 wca A |

#/fF1e FICWT 2BRW T SRS FEF 7RAF Wee € e o7 41 917 | Bignonia
I CFE FFACR S FeiiRe e 227 IR sFeie oFfed | arwg
FifFa T8 FreikFena 50w 23| I 00T (@ @9 SR GRS 9o
g S SRE™ Seolfe Ao F0A | WFATE [Fg TRH SRR GENN SfH
AR G 5ifo® 27| @8 PR, @R GO RS wize @ e (ridged
@R furrowed) F5fT Sesife s w4 |

11.4 Boerhaavia-7 3te smreifs ¢hd 3 (e 11.2)

feBIfereit (Nyctaginaceae) (ollae® j=fe! I (ATFFRITEA (Boerhaavia sp.) <2
Ja agien e, Sfebre guw sfie wifFicm AR tof = wfefre wifmm|
O3 {{Ca SfSfA& (accessory) (5T FfFIN SO (Mol CPIIER T Az s
Teof IF @R IS foora A I (Mol R0 | Q4 G FJeligo)el IR
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G SCADA FT 20eT

AT FTARME, [FEHIe 2 o@l AR EOND (@3F) THhre | IRew
I 53 ot B Ree— AT (FEREA (FRIE SLESF A FZCATCIA, 27Fapizs
(I FHTS, SABIHI SRBHE G0 AES IEET A FoT R (SOEH CIOAR
SREe A SBES |

AR} Feeg (vascular tissue system) Soimieafer fwmmei—

(i) “IIE~RIET a1 oy 2N Tl fessais Zeie A | afsse i e,
I, 9eF GR & | 7 o5 AT e Ifw @23 Afemafer am w23

F FST SAFRM ANRTS (FHEE Yo AR e, A5 6 (AcF 14 T Afes
@R qBCE 15 (F 20 & wime (=it engplen Aifest, @reica Altere Awre 1l AR |

(i) 2ifs Fifer Afesef S S sRiFe A0e ©ima Tewics Afes (medullary
bundles) i<yl (rexl =3 |

(i) cone iR we eiefie Sfeseferm qiRem ol T | 92 wifEEs Sge o
RIS IR 30T IR Afeere AT |

(iv) CoTIel SIZCeT, (oTel PRI Srersed Aitedl TR, [ [ofe s «F @Raba
@ (AP (FRRAMS [@EF I (conjunctive tissue) Tzf (2 A |

(v) 2l Seeike AfeER ToRfer R e oied 47 “wFeld bize i I |

JEE Al Afenehn TowE eitie FETN, Afes TR SI8er FHAR
A Y& T G0 7o) @1 R I | ARE @I @R fGoa s wiRem o
I | 217 27 AT o1 FiHR To7, 2fobre St 38 (Td @RI € SRz
e AT | Sfeie FFE w7 M2 20 T 217% 200 AT | = (a2 @2 emafer
TS (eccentric) =7 | Boerhaavia F1te 2l e afes & @ smodE zeq
Args REFYSIT SRE I | GUFCE (T Jia Al Sifefe (accessary or additional)
T2 AITfe FIFET IO T 96, A AT AfvE (ArF Tesifs o e T |
wfsfie FHTN (2T (Mol Tifest qfest oifde 21 @k @2 (T Tifst aifestaf
Qe (Conjunctive tissue) 1231 251F IRREIR (inter fascicular tissue) Fe1¥ Wizw
(Embedded) SRZ SREI I | (AEFFA (SRS ST @7 07 a1fs, serwdm
ZARE TARREe [, oF a@ow [HE ¢ Fefee |
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11.5 A<

Sigrntz FeIR (oMol e (@ [T WG, O SR (oMol i I | AR
SEeIRe RN «32/RF ek T v v Jfeel smrei@ ond Jfa
905 | AFers, Fwel fBdeeidl @ifz (Lianas) o Sfem srarele e 3fa orare
1% | Bignonia $femma (Frg FIFH WS w26 HifFaN SPINSRHAICS (e Sizcew
1 Mol CERICETST Goffl T | @ e 2RIF@Cs iz @ A9 (ridge and furrow) i3t
BWEF P | Wize ¢ dioefe gFewed SREE I | (@i oFfen Sfewm «wmel
FHANRICR NI WAL AFox (FHCI AL Aol AFC (@ |

fBifeT3t (Nyctaginaceae) ©& sj@i=e! (Boerhaavia sp.) Sfem sifsfe it
Tolfgfod v SRieiiRE (N Jfa 906 | aowca il TR Afesel waiesita
A G0 [ 7o IENR TP I | G2 7 et AfeteR Wik (fascicular)
TN FEHER T AT AT W (e S0 € (Ood i (oNe (FEER
Teolfe 9o @3 wIFREea (fascicular) SRR FwIRTel a5 20a1 Al wifE
Jifete AR e «kvcer wfsliie TN Sesile oe 71| 2 Sfoie Wi
e 7e Reifere gta Mes (vascular) @3k S-S (non-vascular) e Sesife
W | @3 9-FE8E (non-vascular) I (AF @GS TN TG o FE @R Tl
i afesef @es Fam WMo (embeded) 2ACF |

I SPSGATS (Mol SIRCes A I (o 1 IR ol FIHAN &
% 1 Tole FEFH [ IR Blige@ Sfem smeis ofd 3 w0, 220E
G ST —

FORE SR SR FIFAN (N6l AR T ARICS Acasizs i@ I
Tinospore @ Aristolochiad It | Serjania &fen F0e SrRCIRFeF SRS FifFA
TIfe] @I & T TAFo ILECAR P 47 I | Tecoma S @izce™ W0
| TGN GFITTN A STFCFICI S0 MT @ SFreifss (s I <0G |
Bougainvillea, Mirabilis @rgfs ©fgn Fte wewics wifews Aifeat, Cucurbita, Begonia
sefs Sfem AT 1 s Afes ot O SRS (Ne 3w =g =7 |

GFAGAQ JCF (T Jhaw WO A, IF A AP0 G AU [ O OGS
74 (Primary thickening meristem, PTM) =T #iiki= sl 561 | et @ Szitna

s =Sy g Fve axdesial Sfem [ew egfen Sifte eos s iz e
ANITFIE (TS (5T ITTE A FoT TeoF I(E GR (TOF W (2mifFaw
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FifeT ¢ Freifage [@es T | (ARIFERN Tl oned AR fetsm Sesife 9o, A
ALRF FAEFETOCT AT AT o ¢ |

GFAEAd AfFent Ble et Sieors for | aaeeian i A @
ARRITE IR QT (FCEN, (TS IR (PG 72(S 9j2F 91 T 1|

@ 7 IEC BSrerral Sfem SRS (Ne I W6 i [0y ST —
0 WIRCR S SoIte (Nd Sigce™ A @RS (o i (Bignonia) |
o e FfFas w7 3R s (Boerhaavia) |

0 SIECEN WUE Al SEEiseay A (intraxylary phloem) 12l SIS
(internal phloem) %1a1 (Tecoma) |

Tewiks e Aifes (medullary vascular bundles) 913 |

TREN WLF A TOR SRR @RI (interxylary phloem) Si2R) S¥E (G
(included phloem) 15+ 2ifS |
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@2 11.1 (a) : Bignonia F0EF 2F0R (@A

,"'“-n - e
"% ‘:'*H" 'ﬂ- - T

— (T CGRITT ©%

(5T SETeT

- AYRF T

fo@ = 11.1(b) : Bignonia F0eT SRR 2ZT5w (FAIR 72)
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Ifeeed
(FIETFE (TIFF)

LRI (Y IfEER)
IBYF

T CPITN
RIRRIElGE

b
T Caes el

Egies i

ifess

5@ = 11.2 (a) Boerhaavia FI0%3 &ZH=MA (416G
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egike (L)
et qifes

f5@ =12 11.2 (b) Boerhaavia T3 FAIRPRIR SN 205w
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11.8 AN eMiEet

1. e Ted e
() SRR (aTiel Jia I ACeT 2
(b) Boerhaavia Fite AR AlfesTaf 4Pt AR FAT @R AR [ ?
(c) Bignonia Sferv@ FTe SR (5T Jface FifHAN FeI FIS FC2 2
(d) Boerhaavia Fte SRS (e Jfare @ 297 FIHFACTE S TS 2
2. oS! bR «F & SISl (Tel Iia (rdle, (AT I SPTIATS Sigters
S I 7% A |
3. TEAQCY (RET! A *F {67 FT3 *FZA 73t F2ee:

(a) Bignoniad wze @ e |
(b) Boerhaavia-3 0% (4Tl FIRAMN T AR ol T |
(c) Boerhaavia-3 (Tt IR SreyRC= e T, Al RKofe sAfiel 7z
FRABRE (e T T (AT AT |
11.9 Teqe
SRt

() AT (FERFE @y (@ifee AT

(i) SN Tge (M GFCTs W I R Ffeere A |

(iii) 2N IR ARBE 6 TR0 o2 Tl SR 3 |

(iv) TZS S%6Ta (ridge) CaTel SHRCET™ SREI A |

FLCR et

1(a) Sfencniz Ores el ST SR @/t fEiere qrfear siag emfq
WFFS (@ (M9 i 23, OIS SrAeIf (amel i e |

(b) feals

(C) FHIN SPGAITT SZCET™ € I JRF T Tl (oMl It e
A |

(d) sIfsfa® (accessory) ¢atel FFRITTT Gl TSI |
foa = 11.1(a) € 11.2(h)

3. (a) CoTel SRceT WES
(b) afemelm aEE
(C) CoTel TIRCe, AR (IR



as% 12 1 Dracaena <its @3z Tinospora [t erreliqe
(et 3w (Anomalous Secondary Growth in Stem
of Dracaena and Root of Tinospora)

Ao
12.0 ST
12.1 &&=t
12.2 wrreifx® oMl I
Cogicoil
12.3 Dracaena Fted seiRe (d I
12.4 Tinospora-€3 (@ SEreiRaE (e I
12.5 A
12.6 T epE
12.7 Teaw=

12.0 STwy
9B G0 ATY A WA AR A, ©f JCE—
o “HORT (M Ifd FF I,
o THCIRS @ (FIAR € FTIO (T T <K
o UIAGHAl Tfgn Tty ¢ Redl Sfewma oot (N9l Jfaa i el

12.1 a9l

FE Sfew Fle @ YR T4 Ifa TR Gl eoltg (@ @ 9 ¢ 10) | FeR
SRR RN fewrzm Mes (N Sige™ @32 AR Wi ol FICs )% 03 |
@it St Freiii el | Fiferml Afetem AT SRE™ € EFRTE SE @ibze HEE
(FIC8) G TeTRY T BBy FIFACNT SREALE Felfs A1 f77e | @2 Freis
(@ ¢ gt CFaReIE g wfews w6 | [ s oo ey ggfs, o
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SRR AR FARIIOR g wo 2fqad = =7, it Sfens @ o aifes
FRfoAleTel Al FLIZCAF APPR 1 ATCS 2 | (T 4G 2Fhox Sfgnrive IMe | FeIks
ool I AxiRere o <, @RS ofen Sfem e Ml FRaeR St 9
SIS (BT 2T | @2 2 Jfoaall, FoRRTn (N0 I 9 AR TFefE (ol
I (anomalous secondary growth) S5t (el 23 | SIS (T4 It wfeiwre” godl’
Tojifr FIC <f T 2T AT |

12.2 Srereifes ¢omel a'ﬁ% (Anomalous Secondary Growth)

FreifiE (Mol Iag Fefepmee sgE A fF@ a oy IR @ o A
feRe (o7l JMa SR AGAGE o Fe, OId SRl (el I AceT | Nl I
oI FHAN WS S Fel, ©f I AT | (F961 FNHACE Sfersre =g« it fFwi3,
TSI T Il Sy TS Wil | “AFRE S0 Q-7F0T Srad I 2 | [{eei
agfen Sfem, Ry Reow Sfegn =it (IA—SCR1E, ALIFER o), 9 3fzs
AR Sifitr—ediwee SR (e I “fefre 21 st Fwe el Al
@ efor Sfewm sreiRs (N4 Jfaa ol TR ol Sl st
AR FF 4R TES B oATo! B[ T | o R, 9AF CF(g SFelfs Jia afsrares
2T 1 41 T | (9 BfEw T, T GRGEITeS (S16 510w T @ Spied |
ATF(ES ATHG A FARDICH SO 2, (A2 FSIK | TLq2 FCEADI (9Tl
IR orEeiRF IeR, GREeiTed Ao9-fEFl SET=sF (structure-function
interelationship) &= el if4 |

GFAGTeal S aFe (oM e [ RKEro weeeR (AF 77 S)Fs Afe s
ST T TN =0 27 | FIF0 F1oe iz (Liliflorae) STay @3 S99 FIH0
GGGl (NDF Ty @3 AR (T I (AT AR | BimFeramel St SRCITACTTA
(Aloe arborescens), gl (Dracaena sp.) Liliaceae (ll@g@ «3: Agavaceae (Ia9e
2@ (Yucca sp.), “EfSCafEmt (Sansevieria sp.) @efs | @Fe (Hg Ao Somwsi
3l e, g g o Fresidt Siewet (Secondary Thickening Meristem,
STM) =Iits wifefze | aemines @2 STM At Resim wifFam dited (oot M @
Teof FCF, A AT MPe o T JB I | (TO0F 8 @ (AT A el
(Vascular Strands) @ #Iita=iesl “figs 27| oo shitaaies @ I @S
e (conjunctive tissue) M (FITADBR (FIH (FIF 7T F 20O A |
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STM (T 7% IR T (ACF Tl sficaaies [iEE oo F0ow i 2w
H@iﬂl Dracaena (5@ =1z 12.1a ¢ 12.1b), Lomandra, Xanthorrhoea, Aloe arborescens
agfe Sfem (oM wiferl afesefs (race TR (oval) 20 @R SIRETIEPS ERIC
wrifrceaa (amphicvasal) 23fod |

GFAGAATE T2y AAFF € (Tl GoAmmalTa A=ifas a5 T8 75 27 | TeEe
6 90w Sfed AR Fifer gt SRl e el | @aE A e e (Ed ererw
CoT® (@l AP, FiRe coNel Afeerafer A e afer aifes [gion [
@ AP |

g WA Sen o1 ool (oMol Jian wifeT=ro 23 | GraicoifS3 (Chenopodiaceae)
(@ee A (Beta vulgaris) 9MTES [CA (oMol I T, IS o1 AT Teoy
27 A TRECR Izl G2 I @R s oetaa e e wige
G T CE Nl (I Cofd F0e AF | @327 @2 FHAN I3 frgieret
% T IR | SR, T G0 AN o7 @ G ¢ ARl dreafe (A
Teof 2| GO, (@ IR0 (FeIRE TR (AT @) GHUs T @
TesifS 906 | @ FFel W, AR SR € PR IePR AR APl
AR 31 (g = 12a @ b) | EfF=RGHT (llage Bl (Tinospora cordiflia)
fadieroial Sfgn Ca1 Srareiis (Nl Jfa o7 a1 I (o - 12.2a € 12.2b) | GTFa
TR @ (FIICE TS SR IIHFAN (8v 07 2=F wifermt a0 (vascular ray)
Q] Wewl AME (medulary ray) SHfEfe @2 e @EEI 1 @3 AR CACEEIRET
TARE SR A |

SRRt
1. wfey =t fen et <
(a) G a1 Tewike AfeH vl TR |
(b) g=Gidl Sfew dFe T Ja Ao Sies I VAT A= 27 |

(C) btz JfRFIN ([@ed T (conjunctive tissue) (FI ABF T4 7F =T
ol |

(d) S5 oNt=d CeT T Jiad ST, RN o7 AL ooy 27 (Tl SeCetse
FC= |
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12.3 Dracaena Jte srareifs (e 3% (o 12.1a € b)

o33 I Wte (@ GFAG@ (2aee ffermgfi- Liliflorae) e &g Sfem R
AFfex Hifire oo T fFamisror «aadR (N I 23 (W2 93 9.3 ) | FAGoias
R (Mol i TwF=nel Soiceiteat (liliaceae) (olqg® Dracaena (i) Sfnfoa

2RV FER [EiReea SitEna s 266 |

I 2FOER0T ARCHA A (I (57 12.1 a € b) IREFT a8, Febw
Te R [ferze R[iver A | (olffe o9 fwie; 3¢ @ B0 () IEIF0
I AT A @GR (lenticel) TET #I0E | 32w A FoH wRCeie (undifferentiated)
GRS PR (P I | (FRSTR A IoAT T T I | SIBHIN
SR TS |

R sioe = (FfFEN) FEEE e A

AR} Ferreg (vascular tissue system) FRCFC?l G0 SoAMINPTR W0 TG 1
26T |

(i) seefe e afes siftsaa St [RFGSIT Toitat ATF |

(i) e SCFT Tgeics Ate i T afest) @afe e @3 3|

(i) conel il Afesial 2w IRE [Ae I |1 9@l ST SCAFFS (@0,
T ak @izt @@ @IEW (amphivasal) FE | (e ifesel aifee At
Aoet 5@l oz (Frifresta wws) @ ablk ({8 s @)

(iv) (M9 FEE @< 3F Pre-afe @Rye |
(v) T SRt HIFiEe @R SRt st W afie |

et AT (@ N (o W3R Wt o ST SREN A0 |
Il ICF AP T Gre AF @2 9 I (ground tissue) |

(Ml e 2 =7 T 2PCITFIRT (FIFF AR G0 [T w16et gre (e a1
ot T, (o 12.1b) | Sies Fat Aiefis et AR SgW T @R @F e
e fown e (Mol Aifes T TeAm I | G2 A AJEFFLA (T T I
AR = TF e el Aifesafe califde At | Brarey, aFRiEHidE @3 [eaw sies el
CaTlel SZCET IR CIC Towiz ¢F s ((FmIfeareita) Seom F0a; 33 =@ sifase
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(T ANFI (PR G2 Oes Fa1l Bl (FHosreld i 27 | e g3 Sfem oes
FAR M (T Az @R (ofel qifes Texz R 20| ol 9 e (&4
SN (el 2ICaemiEsl (e sihedl TR |

Dracaena SICed (g Ailere Afesiale g i REFYSIR SRgM 30 | 2
Fifersl AfeteR B T 1 92 2/ (Mol Tiferl Afesialr (Mo Qe TR [ e
QA | (ATFFNG Ao APREIE ATOF (I 07 90w | @3 (@FRafe geERgsa
TP I | ATE AFRYE @G SofRe w-wferaifene (non-adaptive) 2Ffex

el (el Ifa el wfefzs |

12.4 Tinospora-«3 Ced sHrei(E (Mo I (oag 12.2a 8 b)

foeaeiiat (Tinospora cordifolia) IR IRGRT (lave fadieeral Sfen | @aF (ex-
arch) =3fea (ANGIGBET 72 SHF aFfox Al Afes ¢ T FERIYF G2eT™
THAfge AP, 23 fadiasidhe | @3 Sfema qoe ST oF dE @ (@FIRwEd
Toifefs fnife 3@ @ @2 I o wawa (inflexible) @32 IR 2Flea | AR
TR TR (7ol I Il faieridl S Fived iR (oM Sigens a1 siifoea
ST AR 9107 F0F @R ANARE SIBE 39 W0y Tfees A | G2 SRFE (@
THITSd G;E A TR (@FHEE THAReT MW e @R 2w |

AFHR SAfFere o1 Igei 1w [ifKE @3k Affd (AF @@ 21® ke ks
SR A |

colfaond ¢ 33 F AN S, @ 8 e W oive | (oo stz
WA o0 | @EASrIeR SoifEfen v wiikitey wR (@ (@I Bt q9igid 23|

ToF 3 2 IET TARMS, Ao AFELS, T ARNCHE 2FE=dizs @7 &
59w | Iz wAh Grerelit, @ TR

CHel ¢ Al ¢ (M Tifee Fen [ afe |
A Aol afes oS a5foq, TEa I RAF G@F AFfoF (AT
TG SR, Tl (FHF e ST o8 FF ST SRZ I | LSRR s

w3 sifave aifde 27, T «ifdfiaaa wikiey 526 (08 @cT S @ w Seolfe
e A @R AT Tel @I aifde =1 (foa 12.2b)
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(el GFICIR €27 2N (ZFIC 518 (=IT#= (crushed patch) SRR SoifFe A0 |
IR (SO WS (5Tl SR 2T S ToAfFe AF | @3 (9T T G,
TIFR ¢ e G sife)

TR € CPICACTT TS ST FRAN (S% I 217 «ferdl I (vascular
ray) Sl ew IRE (medulary ray) Seifgfs @@ e Rom @R @2 afnefer
CACBIGIZEN AR S B |

e i el IweTei s A

AF AR T T @R AWEF (@FERCH IS I | AT AR [T T
ToifEfs o @ (@ @3 YT oG ARA @ ST (inflexible) iR |

BEE FIPRAF GHF 2FA (2ATHIGIBCET TS 2R SR (Fwe e Ses
8 (7 ARSI SRR T, 28 e 27 @ @2 o@iv fadiesial Sfer@ Joea
51 | 2A1AfE @ (3Tel SZCET FIE FIRACo FS 0, T SHLCT=A9 AT (inextensibility)
R7dice «ife @l |

AT IR (R T A (I SRS AP wwel Tefde 23 (@ I
o SR GAR SPLC A O GAR THCE ST G SPRCFATAY T LI
A% SrarEIaTea FIE | #ifgers (Tinospora IR GO 2i2fi @ ofe wife
T TR o I | Grwee S Fife Afes s ofen §iR, BRI w1l
(1D 2iFfea Tzt Ie | 2llufis wifesl Afesiaf @ eam 7 e waameia
SREI (L | TIYA TOSS A5G 615w 73| @3 Afteraa ifafy a@w «<t wifveg
PRl (GOTA WIfFN o1 TolfFe AT, TG ¢l GRITE 9ifde =1 (Mol IR
ST AR I (27l S TAGS AT | FRICR (Totaa i oz ool Sizeem™
TAMRS A | G2 YR RO AR SRR Mo =g Fifersl 7 Si2=l sesi=i
GIREN @ GG TR IARE SR 04| @2 IR (rays) etz 9@ikE
TREE A | GTRCG (N e FerafE AnsRiTe [aw A

12.5 i
Tfgn (2 Fei (oMol Jiad (T JTod T, Ol SRS (oMl Jia 6T | IR

SHeRe SREM Wl SHeliRE TR e Ifoas smrei@ ofd I 906 | [y

AT Sfewce Aaifoie TN TR O Ao AEwE (@R JF 27,
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7 Hew! Tamet WAFSTE (super numeary) IR FAICE 7j2F AT | T 27 @
QAR (TR € (FICAN) T AT ANCIIFIEA FAF N4 OBES 20T AR | @3
ANCATIIENG 04y AqTO *F1 Afes AcF 72 6, Aere] (Beta vulgaris (o ==
12a ¢ b) Ipomoea batatus) &gfs e |

fo1fe1 @ Dracaena 3 =Uiw =6 =9 5y F1we1 @adiersal Sfem [Roeiw erpfen Hifrs
e 6 Ol il Afeten 03 A3 Test 7w @2 R agfe wifvam iz
WS A FRREE (T AMETH A I Teom I @R (Tod WS % I
oIS et (Procambial strands) @ fraife=re @ie= 1 (Lignified conjunctive
tissue) | (ARTFTN FfeT sRSIPICA Tesig e (Mol fere Afes q Foed Al
FIETOCES A AL Flole I | GhAerial g (et Res@la (olffen sicors
a3y o7 | GFEPER AT T (FIF JEETE @R QLT FET, (FCAE
@ (A AZrE Sj2s I A A
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12a (=T AZCHRA (XS HAC=<)

caTel i |

o
e

8 12 : S5 S[CeT &ZCoRw ST

qe
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5@ 12.1 (a) Dracaena IS AFCRME [@4iba

([<IICAT aZ00=41

o~

5@+ 12.1 (b) Dracaena FIT3 S 7
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@RifFe 5o |

°fs Tinospora 3e1s

q R 12.2(a) 26— #if4

q = 12.2 (b) FAIRP= Tinospora S[Ce1a AZT |
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12.6 ALCE Pl

1. 7<Fre Teq fae :

@)
(b)

©
(d)

GGG (AT @I @ 5@ A TReaR oot (A o2, ©f izw

e |
I @ Al BE] T (a2 GIEF FIHFN e A | 7Y i e[z ¢ fE e

TSN AR | B Arenafe Num e |
Tinospora (=& (Fiv (Af@ fWom 37, 32 BAesial " 5o |
Dracaena 0% OGd TN OTEN 8 Jler U I |

2. =S e smwa (inflexible) €3k ARER eplos JLeT SrFISIRF (T Jan (i,
@A SR RE GO (B8 (@I FHAT @R TeoAfE aie I |

3. I WM e ABF % o I AR 279 e ¢
(@l @RS i, i, [, A b, s, smeE, oF AFERTe 39,

TP
(@) Dracaenad Jsite (el ifere et T |
(b) Dracaenaz sie wiferm lfess ] RCICAl AT |
(c) Tinospora s SRET & (FRIETER NS SIHCET FIHAN (97 F ToifFo |
(d) Tinospora s % &ARFIRYE I THAfES Wl S0 43 =B AT 9
ghed |
(e) Tinospora & 7F AFKIE T GR NEF (@FRACA IS IF |

12.7 T@aet

SrgAtEE
1(a) tegt, (b) 7Ry, (c) fem, (d) fr=

1(a) 4N} (AIRTCIT a1 ol -(F ACARTIE; G PN, (RS, (RS
2T T A |

(b) I e (Granfse At super numerary) T G<fEE GBS 6T 19 FL |
2 I AR T GRS R (TSI T SR € 25 AT AN
ot A | [, Ael wEre el Wi gole Foul Sfefkre w=rs (ac-
cessory) I Sigce wifere K A | 92 72RS Il (ood M SR
G} AR M PR Tl I @ibE GoE ey o Aten |

(C) =EF I AT GHF AFFF (AT 7w AT SiEm @@ Tes!

w1 T8 F0F ARSI SR AN, 37 e 27 (7 9 o fadieela Siema
AT 510 |
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(d) ST T 2 Al AR SRTG IF(E @R (FE [OEa NG (ToFd
e (Mol AMePTE ool 0 |
2. @ 12.2(a) ¢ (b)
3.() wiEew @ Gpicas =& (amphivasal)
(b) =iz, RFEFGeIR
(c) ==w wferml af (vascular ray) w121 s (medulary ray)
(d) w==aR (inflexible)
(e) ==l




% 13 0 ST @ BTG GRETia Ser@ el A6Ta SIS T
(Anatomical Adaptation of Xerophytes and
Hydrophytes)

oo

13.0 Tl

13.1 e=iE

132 oo SRt Siereaiaete SoTa SeTaree

133 oo Sfemra Sieedee T SfSTarem

13.4 i

135 FETE epiat

13.6 TeawE

13.0 TTwlj

O3 G0 TLIT FCE AT —

@ TFE @ ol SlEMe SIeSqea® MICad Sere JHq(H Sce ARCa |

13.1 &9l

Sfgncaifo, T Fodals IrEiessT A5 (Ecological niches) SisetsT (A igsroeita
I AT, TR N0 GF &FR sloe] 7% A1 T, T @ TR oI sferafers zenm
vl 9ifPe 2 A0 W 1 2| Sfw [ ARSI w2k SiFFeis we fofeae
T (TG WA G, SR T@rer Gfew (hydrophytes) e | Seaid wifey At qiGfefRE
ARG ST (T ST T, SRS (TCARRIRG (mesophytes) ICeT | €2 FIRTE (ICAPIRGA
TES AR T SfEE S@e] Bfew | Sfen Al AASIIE BI GAR T QI S
@S THECE AR € @EBPHIONT Seiers 2 e QR @l N O |
TR ©ireT ©fen (xerophytes) JCeT | T SI2E(e] T HF A (OTOSIT SF ST
Ifaetie Sfew agoeita W afstaias Sfen |

205
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13.2 TEe Sfgtre Sergaidare 19Ttad Wieae™ (Anatomical

adaptation in Xerophytes)

Gz Sfgn (SToeita 9 MGCe (physically dry soil) Sifie 51 Sixes w2t Sroi
WHCA DA AR ; TR A W Y FACO AN, G2 IR S G S
oy (@RSl Sfotaee =@ 9 T | SerEgar Sfecaey TEefe epfer

Afegs @k 7% T (Epidermis and Thickcuticle) : w5 Sfer@ afzees
@R Tol-3fZeRI (FICT (sub-epidermal cells) =ifss P HFaizTe™« (Cuticularization)
3R fFEHEcE= (cutinization) FeIRFSIT 906 | IRIT! ARG SeCe forafaireae
(lignification) @ 9C5, qf AeAreaw (evaporation) afStaid 3= | AEFH (Cycas) Sfewma
Aol AR (@I Fraifafc=i snfe1eTe sfiaeeizs (Palisade parenchyma) (3
7% s #re w7 | IAGHH (Calotropis) e IZeTIR SIeLTa (@R (wax)
EINS TF Fq AW | GFIfEF S Tol-afzegR (sub-epidermis) iecs frSHicsTer
(mucilage), 5% (gums) 3R Tiife= (tannins) aReeIt &% 41 AW (Bg =R 10.1) |

CFITRIEA (sclerenchyma) : GIGTIFIZCE (Mesophytes) eIl i@ (xerophytes)
Tfer@ 2o 913t ARSI (@ SATS FEFEa (sclerenchyma) B#ifFs @it |
CRIATIIEN SBIFICA WL fozd (continuous sheets) #NTeT SIFITT TofFe A |
(RGPl (sclerenchyma) #ifs &g @i Ar#ICaIGA (transpiration) &Sty I3 €%
Sfers qifgs Fo! enia 63 | AFeeitd (normally) (Fa=zal (sclerenchyma) T4
O TRFS (FIT O} A AT FA00 A (T GR 32 T @Y e[S Al
™3 | PRI (Casuarina) Sferwd e (g 7 13.2, 13.3) |

@ (Hairs) : g MU S5 Siemd sirel @aR FIeT ©ea (stemsurface) @ITE
e (vl T | 32 S0l € FI0ST €217 A Ha6Ca (air circulation) i«mis hampers)
I(F, T AT G IR 7T | ARSI Giva oferwd Ao fAwete »ads
SR | G2 AGIHF @ 7 WRFEF (guarded) 2ATH |

Aot et Wit (Rolling of leaves) : g 34 991 S @its@ (Xerophytic
grass) et 2o SARTeE 2[@ds TofFe AT | <7 il e 7w el b
T @R T FCE SIGTF I T | @3 ToAITT TG alfstaig (Checked) 96ic
2R A

YAGqF (stomata) : SIGAFH FAF T WO SIS TG ACFCAGCRR Jdl I
T | CONGIE PR (stomatal frequency) S12[l #Ield Ot Sies (area of the
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leaf) TR @2 wiF AR T | @ MR 2IqqF (GG GIR 2O CANlBIN wiF Mes
AGIHS N T (@EHCT e TH I AW | SJfGF AATAGCAD 2 FA AT S
AqaFefer 2@ FCo (stomatal pits) SRFW I | @A (Nerium) Sferra oo
AP | €3 ATIRI Fo S0 @NT ToAfEfoe ordl A7, T ig@malens el
AT BIC?F 2e (A T FF (oa =R 13.4) 1

Aqeted AeHRRFad (Reduced leaf surface) : “iqete Sires ST &&l Ol
(water loss) QiKmIE T TR | (@ Fg (FC@ ATl b7 VI A FOTS 2| @I
Aro ©e (leaf surface) FFFE 2 (AT AARPRHTIA o1 Five oifde 27|

T G Sfew (Fleshy Xerophytes) : Sifss «ifasice szt Sfewa owca o7
el 8 TG IO | 3 T s1oae oot ¢ RSHieTe A%REs & e 27| @3 Awedh
Feefe AA AT T SATCA IS (A |

13.3 TS SIEma Srergaid 10t Siferae (Anatomical adaptation
in Hydrophytes)

SIS T[] SIS (e SLECE Tore Sign i@ oo A | TR [uiesre w2l S
fwfeers, ST =124 Tepe (amphibious) 2iFe | Ziees SIf T 4iFe @3 SRSt
G 5 AT ST SETa 1oe191 SFSTAISH q0B | SoTer Sfetwd SeT@el SSaiem
fasfeiie agfos:

Ifzed (Epidermis) : iIoell FEHIE € (FIRIZAT 479 IH @R G2 IR
3fZeGEF ATEARERETFIRA I SR T K | e Sfgma GFig olaqs osifEe
Bzl (Typha, Potamogeton epihydrus) | «T%(a (FF ARFICIT TACT TR AR
VI - 27 TG | ST SeTer Sfetrd Gistl a2l (Trapa bispinosa) #reid Saes
AT SO AT | AT TS ARFA 22T (Hydathodes) SHGT Ar2(TsE=
6 (@ =k 13.5) |

APATID (Air Chambers) : ToTe SfGWa F1% € #ITelx JAFATHITIF (air chambers)
Tifgfe el «Ga1-6iz= (Typha sp), Gi=l A2iigcapia (Trapa bispinosa) #rel
@R (ABICATaG (Potamogeton) @ SHIfTEERIF (Zanichellia) Fe | AgeTFRi JZniFE
SR 9127 (Intercellular space) I €3 FARCSIT SR (A | G2 76 SHIFFILA
(Aerenchyma) (FIISRT 9IIZCF SPICS AR A | TG €3 (RS #p Teolifre
PRF-TIZSFZT A F(H 6 AT ANCHARTACIC I 2 | ACSTHACE Gl
@ SfECEe Ty 2F, O AN % Al R g4t FH0O A |
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CFLATFIEAA (sclerenchyma) SReifEfs : fawfess sere Sfewm Aumers: cFra=mizs
T G (PR YT I A T S T FA @R R AR €S (AP T
I | TR 2T AFF TR g @R Y AT e @FIITFIEIT SR
TGSl A FH | (P (@I R 2GRN (FENRLR Teg SRS AT, Al (GAPE
(5% (tensile strength) I 37 | feTicess € fsfze (Limnanthemum and Nymphaea)
Agls Sigm ORI 2fGegPG (star shaped idioblast) S1==1 (F12W (sclereids) Toifge
ItF, T ToTe S TfEE (mechanical) el 2wis 33 (B =k 13.6) |

raes Fee sEmEan sAfegEd (Minimum development of vasculartissues) :
RIS TR CHFCE TR0 SoN@y F Jaele @R i Tover Sfem aiaters
g T AT GAme @ aifds, Tenfoa syetersEN (Elatine alsinastrum) $fecr
Cofera @ g Wiferl Aifetae 3 vl 77 A T | g RS TS Sfeew (CAAGITINTaa
CHFOIGM, CAGITITaGa af*=i2geT (Potamogeton pectinatus, P. epihydrus) 2ief®
Sferm ool w3z iR Aifel difes ¢ Fugfen aiferm Afeta wiztem seifze
ATF | G2 AT Srewma TRl SIee Fofde wZee 91ga (xylem lacuna) I$=, @2
TR SizaeeT S AgATHITIR (Air spaces) TIH | SIfEpic| TeTer Bew, ERTN SiRiETed
weE aifde | ol Sifdface 9 Foifde Srwses Bkl WIS A |

(FeFSt @ 9 I (Reduction of absorbing tissue) : et Sfew erog
Aifoe T IR THAEIN ¢ @ TeifFe | g WU S wee Sfew sohieeHlfl,
@RCGIFZE (Utricularia, Ceratophyllum) 2iefs Siem &1 Si#ifge % feftere sere
Bfew rifermifaa, 2izfEst, et (vallisnaria, Hydrilla, Najas) @efs Sfem o@1 @
&el Targe e #Re @3 SR g e Sfew oz ey e =3 |

13.4 AT

TS S ARSI 7T, (F1/2W, I @R ST 2RI g | @3 Sfgnasfer
Ao ReEediod | ST I7 F3 SER @IS S S (SToeld 9% Jrehr
(Physically dry soil) (I 5% S &, S2ITwa &t Sfew (Xerophytes) I | SIfEpIH
CF(g Tl ofen fiee (herbs) @iFfed, (@9 (W (3FC@ @ (shrubs) @k &Fg (g
T (trees) Gro |

TeTe Sfgmd AfReed oiwel [FGHa (thin cuticle) I& @3k @FITAIZAPG 479 F417,
35 ANNF-FLETFIA FeNhCAS FIE (|

GiTe] Sfgn AM2sed oj7F [FEhaeRe | 271 [FEia (cutin) IR A FUae Temifaaye
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2%, 9 Skged (hypodermis) #X® RS #e 03| T4 (R TIF AEH4S 7% 41
TR

TETe Sfetn Aadg SHfEe 201 e TeifFe FecAtes (hydathodes) SiHiCst
JATIBS SO | AR SImiw-2mie s elfg= (diffusion) STl If2sera ST 06 |

S5 B AGaEha FRCRICa™ (frequency) 39 3 | 331 ited Stay areieid fawfesrs
CF IR @V 7 9o A |

TETG-Biem (IR (mesophyll) T 7)o w3, SUitadead Soiffeq &y
HFANMSIT RS AT | 2R Gisre] Sfgmw (NENfRe a1 sifeoTe @ =i (spongy)
TN [Free | (EIRF 6 99-ARRS Ot S FF G I NaQE oS
TFER ATTE | (@ @ (FE 2feTe sitasie Gefiages 23|

TeTer St AATHY (air chambers) T#fFe AT, T STz (aerenchyma)
@IT = AT | IR e SfenE 2 Mg Tl @R IR At (gaseous
diffusion) 12y 03 | @ Sfew AATHY ToIFS |

I TS SIGCRIT T AT I PTrre 23 =R g 11T Gwret ©few (fleshy
xerophytes) Feaafe! RO (A 46 (3, T &1 G2 [ISHTeTS A%y I |

e S ATl s SEe, SRCEE $eN GRS I SNe AFhed | Tt
Sfew e qfetsa e 7aife, a3 s FRfge oo @iae 906 |

TS St (R T SgsifFe <lits, FUas Aol [l 43R SiREm
T 47 A ARACE ToAFe AFCe AT | SRS SAe@lel Toeid (FETFe 37
@R AT SR FCI @R FINS (FCIFE 20T (sheets) SNFIF AReGFa WMo
SR A | CFRE I AP TS S fEs qrel DR ANtaTRie (R
CACS AT |

iz e qifEs e Faifde @3k Sfr e f[fen 2t s cFrEmiEs e
Bl AfEge «fe «r|
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A St
jé ‘4 5‘-@}.——%@

El

L IEEIEST
; GRIGT

fiall
SR

G EIRES

5@ = 13.2 : 2%Cs=w7 Causarina FI0e3 (@ifFEe Ba |
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@ 13.4 : &5 Nerium {1t |
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5@ 13.5 : 2%0vtT Typha 2o (@21fFe 59 |

f5@ 71 13.6 : 2%CTT Nymphaead S« #i1e! |
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13.5 AL oIl

a) TS SGfEMA 91079 SSTAGH | FEACE qH ?
b) i Sfgmwa ke forg |

) b ST AN BT (LT S A1y ATHITIR Ui BT 9177 (xylem lacuna)
el A |

d) < weTer S N f1ga @A Aol TEees “iads GolfFe A |

e) U (FRSleE Fie Fi2

f) fefF (Nymphaea) ©fgwr 2feznt widl (FaRCe Fia 2

g T Sfema IfzegRy St Feifaiieeae Free @3 Sfgns AR e
h) @Ee Sfgm Jeetcs afstaiy ¢ Mg =Fael anaeRl T T g |

) TETS e Sl Sfemd IfRsered AR efqr

) e Sfemd RRieS e Gk T SfEtd AGaEd oIl o1 |

13.6 Tequie

a) 13.3 ¢ AL SR G |

b) 13.4 @3 2 IR T |
c) Potamogeton pectinatus, P. epihydrus

d) Trapa bispinosa

e) 13.3 93 AYLATTD WA WL |

f) ifze wrol 2ve |

g IeATeIw aAfStany ARy 0 |

h) 13.3 @3 CHFEFEN SR (T4 |

) 13.3 @3k 13.2 @7 AfReed SR (WL |

) 133 @3 RS I @R 13.2 @ G SR (WL |
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Ttfes Sfgrfamt (Economic Botany)






g% 14 0O Teoife (Frma qiae

Ao

14.0 Tt

14.1 o=

14.2 eolfex &= (Centres of origin)
14.3 wjifeetes Tomred Aamet
14.4 A=

14.5 0T epet

14.6 Tease

14.0 TTal

G G AT A7 A =Py Sfema Tesife (@ @R JzelfeTemaet TS el
T FAIS T |

14.1 &Zra=1

fA_Ice e AT SFY Sfegw Gorced 77 Fomie | Aaaeifos S Hfows =3 |
Wy, T, S AW 2 O o bifEwl, S Fel A7 Sfen GeiR Ol S7e R SR |
ad fore arasa Sfew ¢ Tferets mwda wgs w2t Sfgnw ws e =g
T®5(e | T 2, TAIFS awifs R Fgier (Ko w0 dermie &, @i afswism
T e T S * Sferna T @ee wieftafes Sfgnfwna Ghifers 7w | femore =3,
BAIGIBH G TCCACE FFrod T SN AGRT o, IR T (T (F2TFH0)
3R S TR GOITe *FY TEr Tl T0E @i oror® wwge)f | Teolfe/Te (m
(centres of origin) 21 @3 (StoIferd @atiF! (@A Gitad (WS ¢aidt (sgzeiifers a1 7@m)
22y S Tgo CARCE | SCAE P FCen Yo (Fmafie g [@hiad m
(centres of diversity) | 5%, @Hta@R (F@afe], =p7 Sema Serlf (@Frwa dfsfifag wie
TS Al | e [y 2w Gu AT AT T GHEF A LTI TS (AT,
e el aeifog gt S 2t Ty 23 G SiR7e S 2fU #ty | Terlfe (wem
GF AT AKRTS G SR T AP, @A T @A (™ GFIfEs
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IR Aeq @ A | 2efen Sesifen T sy sy@ A ewer fefers
SICR /|

14.2 Tesifed (F® (Centres of Origin)

At Reeat FraeR Teifes sifese (Nikolai lvanovich Vavilov) @3 @i
el f[ifen ol sifiefa Scafere™ @R 25 2AfRSIcT *P7 e ageiE 3R Sitrd
I TS 2T FCARCE | SR 7 T Gited RAa AR 2emw FOpice @
TRAZG ITRA I | O Prawele Sfemm wmegiml (morphology), *ISRrgS
(anatomy), IERWIT (cytology), CSALS (genetics), ©ew raliet (plant geography) @<
ReqceR 2o Toe fofe 33 feat |

fof fRtase Fcaferer @ =Py Seoifen &1 (Fmaf (great centres of origin) st s
HFS @R T, TA-TAMGT T L0 ARTTe w1fFe e | fof g v @Fm@ee
secondary centres of origin) foaIC® (oITATZ (T Y2 Al STOIHT 2erifs GFAL Sfod=
FCACZ | TR ETOR o TG 261 (3718 @il (@I AFhoT @R Flasl o6 «ta
o7 @ qCoCr | fof retfere @ =y Sfencaldt v damifes afeam wa fazs ozsifire
2CACE, GCEICCATSICE 7% | i 1926 AlE O a1zt 2ipi I G =1 Sfgrna Tevife
Rl Taw 93t o aAfSfre e | 7 TORPIE EToR oIF SRife b (W5) 25617 |
ol S5l e @@ Wamel Fpo o |

(i) B (&% (Chinese centre) : «aft ST Sfewm aibiaen @3 Jzew FiH Sesife
% 2 Rrafbe 231 314 @ A3 Bitaa #Iey SI2ee @2 (FaF TVYE | €3 (FH (ATF
SIfTRATE e AeIo A0 TCACZ IR, i, =791, T, Alb, T2, R,
JRFEIZIG, R (AT, (@2, GfaFs, S, 51 (China tea) 9 |

@2 wa Biee 138 § oz awifen sty FReta wmge)l 2o vl =Py (cereals),
2257 (buckwheats) €% &5 (legumes) |

(ii) ©r=o &% (Indian centre) : @it (Himalayan) &% f&itae «fdfoe | €3 @@
AN, A, ZCHI-BI G NETAI AoA[T8E T TFG | €3 (FH (ATF OIeFoE TS
AGST W0 ACACR BI, AT (R, (Rl 62, W6, Jal Tled, (@@, =P, 1<, FIeA WL,
&, B, B, otl, 2o, e, el 29l | SETe «F, AT @R (A iR fofe 0T,
5 117 5 erefs e w1
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(iii) sy «fm{6F (F= (Central Asiatic centre) : @2 (= &) TCACT TG -AREw
SIS, SFANBIE, TEAfFEie Gk #if*6% B | @2 (F% (AT OIfFTIeE qroiis 2eifed
& ARG T 9, FI 919 (club wheat), fo=1, fof, R, alie, (olie, 7, afei<o,
SIeE, WAl 2ot o, A2 Teonfr | A 42F awifs ¥ wrwefe |

(iv) aft WET= F® (Asia minor centre) : 5jF G ST 3 € TIATVBI
o @ft 95w | 92 Fm (0 wifeiee i ewifen St IR oMW, AT, Biferw, am,
TF, (57, ST, el Sierel, 2R @em 2oyl 2k 83 G geife ar sreafe |

(v) SugEaRT (3% (Mediterranean centre) : @2 (% SNLPNSIT AN TIGE |
BRI e SfEdkeEE Tesifere @3 Qe | @2 (@ (AT OfeE G
AR ey T G 91, T 919, €5, e, 3P i, 5641, 91 5631, g B0, ianissf,
SRR, TS, sifaet Tenifr| o Sfafe Fmafm e e ewted, o
51w, e, T Tro Sfe, *PRfE a3k Te-Rosw F0a el @R T=id Coerge (sifen)
Sferz @i 84% awifs g swsfe|

(vi) sifeffme (@S 2fRefme) @® (Abyssinian centre) : €3 ST T0H
0T e e EIIfeE g oisdl | @2 (Fw (AF Oifeiee Qi deifed A
TR M, (SR, IS, 63, [Kege i, exvel, 3w 2ol | 2w 386 2eife ua sraafe |

(vii) GTEI& STNfFFe (&% (Central American centre) : €3 (IF(HF N0 TCACR
IR A S, (IR, SATONE G TTI DL (AT OIS T 2eife
93 (FCHF W0 ACICZ BB, e, o, fw, w=we, e, Sf® e, Wi, we, ool
CPRIRN SCeIITel 291 | gEl, Phaseolus @3 Cucurbitaceae (5tad KT areifs, si@,
T IR ST Tfgr 7z, A 497 e qa wwsfe)

(viii) wfEes STfEl Wi re @19ea (South American centre) : €3 (SCH WK ACACE
(R Sixee, viERel e Aleislg, AIfeeT @R STISTa w16 | @3 (T QT AGied
ey AcACR O, N e, forsia e, SCh!, (oitet, oS, FaAizs, FPtel, IFE, s
AW, (TP, SA 2910 | SN, S SFZ >3, e wiell =97, *Ffer, swetl
R el (e Rifen @afy Sfemme (@, Fanizy, o oiifn) @ 457 awifs
T S@sfe | @3 (Fmh I[EF gt el [ow, q2—

viii.a. Bff &% : «0r 249 geeR IEE W9 PRT Aeifo—ozsitie @z @7
0y @S (Solarium tuberosum) (T (LA SIFRA (F9 (A0S TgS | GGIF D0
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2w (P A el Al AR Al

viii.b. SIfSEER-"PRAITTT (FF : JR [ (A 207 @Femng 130 aeifs a7
wr@efs, Tfre Mannihot (FP1®) @} Arachis (eI T02T wFgs)e | ST, Hevea
(FRIF), Theobroma cacao Tfgrafer 7eTe B 7 zoiifere Zeafes |

14.3 efifeered TeiNTed Asliage!

SRS Sfen TE onyfess sitaaell, enifeetes Selted AnRae! Fo 301 |
(T —

o cifoeTe awifer Sesife (F@F (centres of origin) 2Eifeiba FAEER I@ fEmore
tafbrar (centres of genetic diversity) (% 231G RTIb FCATRCE | € G2 G314
S 2Sifod W T (910, WA Seoife (F= (centres of origin) @R (STAGS
b fon | Srizgesmsl BBl IR GCCHI STRLTAY |

o SJifSaTred IOl RGNl Sfewma Beo1 (Fmafe (centres of origin) FIER @)
ToA- ATl SIRECeTH 7S G3R (RIG SRS S1ete s | [5g o e
INSAFS ST T Seolfe (T =T 9l a1 I |

o IS Tl (ol0R (I [5g I Teolfe & Vavilov @il 2wifde Sesife m
(A for g e GFIET Teolfe (e TR | GRITS, A AN IS
FRC AT 2eifon Teolfe e #ieq 7e 206z A |

o ifUered TORPIE Siemma 2 (FCwa (primary centre), (@ S bizre 27
Tt eI 266 wiferet gl @<k SiffE s 2vze wniferet gl | g @2 o€
S el SRR SReen 7Y |

14.4 AAA

Wy, IE, SR G SIS 7 AR Sfen soired o/ foaie | Taeiion &
sifzviafae, SiaEae S 40 S Tl w99 F0F PR | Wed ey Atz Sfer @
Sfgrete AR SrEs Sl Sl A e «(1ifoa srwsfe | 79 aeifs, s
AGTe @R Tod & (RTa 07 eermie fom, (@isl AR T) Ae FF & 57
Tfgmva B 1 it Sfenfawnia Glifers 9 | Besife/ B (@ (centres of origin)
26 G (STCANTeTe eiiel (FAIC Gias WS calid (eifers i <) @em 7fTite Tge
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ARG | ¥R THe Gited KA AR aewe whifbre Aime [eae Femiz
3eltaIfes wiifeste (Nikolai Ivanovich Vavilov) @3z ot wiessal ffey om oifqwsfa
FAMRCET R 2R IR =P TR Sfen G O o) ST HRei2 AR | Sfemma
SEEEm (morphology), *ISIEZI (anatomy), (M (cytology), (SGH (genetics)
Sfgn wraliet (plant geography) @% ReRCeR ASTe™ Toi7 fofe F0a whfeste 1926 e
7 Prargsfer emifie Feae | @it fof =y Sferm Sewife @m ot @b =G (e
TT IR | TSN S IR TG, SHifGeires Tolred Aaelwfe Wie w1
A8 (R |

14.5 FECAT epet
3) CIfeeTed TOPIE CToR OIF IR I3 2 @ Fl J?
b) wrifestes Tonted AnRmelaf (@10l ?
c) AbIoN g8 JRe F&W TeAlS (T (PG 2
d) SO’ (FCHF W I F 2

C) WM AR (™ ATSHRF AGeT A2 F© 2

14.6 Tegsle

a) ws 14.2
b) s 14.3
c) w 14.2
d @ 14.2
e) ws 14.2




g 15 1O widaa Tier @ g gaaidfeies <ot

1o
15.0 ®twy
15.1 g
15.2 IAgRfeies @ifTete (Sueaib f&e st 1951)
15.2.1 ©T& @ Wil 7y
15.2.2 &% 3t (it
15.2.3 %5 ¢ % wrem T
15.2.4 7S
15.2.5 %41
15.2.6 SET @R oS ST
15.2.7 ¥Fat @ cdoAd
15.2.8 (&
15.2.9 I @R TF
15.2.10 H7ife @R AGF T
15.2.11 9% (1) @R TS
15.2.12 9317 @3 SR Awiel
15.2.13 &=y Sfen
15.2.14 TTeE< SAfNw
15.2.15 YA @R TERifa omte

15.2.16 foefew=id Tvaws
15.3 A
15.4 ST ePett
15.5 Tease

222
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15.0 STwly

G G 2% FF if—
o Tfgmmals TRIIT 2ATAEH SHIS ©ls F0e 2RI |

o TfEr@ Al (IS BIkH(E, ARers 7)< siferey =7 | ¥ ©2 2 FAC AR |

15.2 &AW

Sf=Ice et AT SfFY Sfegw Gorced 77 Fomie | Aaaeaifos S Hfows =3 |
SREA T A0 SGw Gale, Maeifox o7 bifznief (v, I7 € SI) 776 I S |
e fore arasa S ¢ Tferets mwaa s et Sfgnw ws e =g
T | SIRSACH FABINHIETR T2 &g [fen Temwa I, O A2 TG =i SAT™|
@ o o Witz | (@ wed (@, b € Ere wefEel, (T weE e
TR [fag wkfFel | refes Fite st S Sl T &% T 91 27|
qE WE TraEd T eAi5-aF feEifE O G 2T (1889-1893), FfEwa
8 PR G IfHeE 265 (1933), (Gioiw! Tesifna 21 o1 2fGae (fEheE 2o
(1956), T2 @ PiR-97 TP o TFWET W67 O=F 3G (1955), AL S
et Bifser (1948-80) @R SSTIF-GF SRR AWHT I S (1986) | STy @
CSTCaNfers (afbraa weel SiaTed Bfegn oo 413 A% | I, (SIS, Giifee @ a7, AWy, e
8 ¥IFAfE, (T @ TG, ©F, (ST @ Fte Iz Sfen Iaifd< (3fbta e Siew
R e R{ed @6 Reaw g wifdeia S0 00z | A9+ Sfgrr 4 eikee 20000
oS, AR A *FeFql 20 ©le L AGT ST |

15.2 qaRefefes cudife (Speais e sepita 1951)

fafen wefedt Sferm vy ¢ Ia [aval F@ St &1 (AF. Hill, 1951,
Economic Botany) Spge AR 06 (rel 2ce |

15.2.1 og& @ 7l *7] (Cereals and Millets)

Qa1 FACHT wwgelel AMEPT | AB @I St AT (S Ceres (F il Wil
* T S, ST (FI4 @ 971 F6IF TA | @@fec 7e7 20! cerelia munera Jt gifts
of Ceres| @3 (2t cereals Fifba Twa | aF calf@lw (2Nl A (oltsT) @3 2w AW
PPl T wfaestnr (Caryopsis) | *PT wIHISFCS AT 24iwe b6 (9F AFET
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FICRRIZCYD) | *PICE &4 fom ©itst olsl 41—
a) @4« *F (Major cereals) : 4+, 9% @33 ©FI |
b) ¢&a %75 (Minor cereals) : I3 (barley) 9% @R €5 |
¢) =@y (Small grains) : &= (sorghum), vert (pearl millet), 7l (finger millet) |

OZG] ACZ FIas =77 (pseudo cereals)-Flas TeT 27 FIe 1 226 €< FICAI, T
TR T 2EAN ACGS T (ColfA 7 |

15.2.2 &% 4t =i (Fibres)
ST [RBICE AW =079 752 Sfgweie ©% A St 7= | &, P aefe aifie vea

OO Slneie O 2R S 191 | e, [ifen 7@, ule, 19!, I8! Agls 76 uirae
T Tfges ©% | Fo1G, (T, CTEee o8 G|

I fefere Sfus e = ©s @ 1t Im—

JF o (textile fibres) : a7 e I9z© e, W 7S, &< (Cables), T&
oo |

™ ©g (brus fibres) : &, SN ©E, I5+, Y 2SS |

SEpge qEW O (plaiting and rough weaving fibres) @ Siis{Gl, TR Sl =

Bfel, I, (BRI 9w, Ton7 e 23 | GRSl I B!, WVF, TSI A G
TN, FE S Tesifna MR 3T, e, TiE, @ren Fw aefe ot 2|

wAGE o8 (filling fibres) : 5fr, I <31, oitel © el agfon wF I 741
(caulking), #PBIF *& 1, (ITF ©f T TG FICS 92 |

&ifgfos FHiiE (natural fabric) : SR IFT (AT S T G G 0 9L,
A *icas oo Sl =3 |

e eFeFIAl ©F (paper making fibres) : Fi51 1 af@Fwge (processed) Fet
ql TE 0BT AR F9G (o 2 |

@ AT, (@ (TS G5 Sfen GhfEs e sege w1 917 | FI9l, S veufeE
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AFNS AT I 72F |
15.2.3 %6 @ =G Treiw T (Legumes and Nuts)

SRR (Leguminosae) 1 ICAAT (Fabaceae) (oliqge @2 Sfumafs, Tfges
AR 2 S| PR, Y4, o4, B0, (@El, I8, (AT dofs ©E, TATING
fifeifsremfea (Subfamily Papilionoideae) o9&, Titna Terefers qtet foifaies (legume) |
S ¥ SR we Zeel Ham, FIkE, N, 3770, [a oofs |

G (Nut) @ GFHE, GFAGT, 9%, SRWS T61 AT To9F (pericarp) o =
(shell) | @07 FARerS o7 ©ITs! Slot F1 27 (FEomId, (2w @R FIAT2IBGE 57 =15 |
Tz —

o CROWIY T : FIGIAM, TACH, ST (walnut) |

o (25w 7w : AW (almond), ¢t (green almond) |

o FITAIZIIYS AT : (5354115 (chestnut) |

15.2.4 ARG (Vegetables)

Ffer FIB1 A (F 04 AT 2T, eI #{fFFa Ay 2ACI | & S =iite HICA(R (calorie)
T GR TR AAfSe 70-96% e Arwe, AT JAW, AW SifeRET G TN w7 @
TITER A2 | ARG o1 SAMI (1) Zeel o~ FARIZ0GS, 4ied #1e, fobifam,
@ @R FNe T SntTe | Sfetwa [fen s s[femcel I7ze 27, qUh—

® H—MIG, i, Tl |

o Tfmg FT—INe, (oie, o |

® TH—GIIO!, AN, FCI, LIGA, RS, (@@=, *M, FCAE |

o G (Herbage)—perell, 1, #1151 =I5 (Spinach), «IC6 *I1F (Amaranth),
A2 |
15.2.5 T=1 (Fruits)

TEIHE T TeAMT SferefT TrEa ABToN AW | SN, 6, ST, T, T,

o1y, coml, oltel erefe T seiffow | oo oiRefie ©ivm & SN SEpEd 130
(ADITS Sl 1 T |
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o Sramesra (Tropical) SIRTeTa T6 : I, FT1, (oI, FICC, S, (ol
SE, oy, Tl (71, SR (71, e, AW, SR 2@ |

o TifSAITorRe (Temperate) SWTETF F6 : ST, A=A, G a1, A5, @l
(Apricot), ISt (Almond), 353 (Strawberry) g3 Agfs |
15.2.6 el @SR 919 el (Spices and Condiments)

T @ A W (NS S (wial 91| 6 A Jm e F AT S G
YRS I T | O G AF IS (food adjuncts) AT sty w4t = |
St Al SiRel (ACF @afer el TR |

o TF € TEE WM : oW, oMl T, K|

o IFA : WM |

o IFA G YO : I (o7 TI), TIFAN (T TuCe ToAfFelal @ AETS) |

o T : o, (olleTiEy, feml, 40, N
e : (2B R I Gy, AR, @R, T, € TR |

o @ : A AArel, (oGellel, sjfuei|
15.2.7 %Fat @ (AR (Sugars and Starches)

e e G Sfgw *FANS (IONT TRET FCE, (TN IR0 e A1
ATAIGNCO! *[F FIANZ FACS AN | G T Serow Z0a W< | GRS ACA0R FoN A5,
e, A6 WE 2STS | O @ (4T 9lI% (ACFS W LAl =iFq1 Aewq T | A, HifHe
3l FPTe!, (e [T Sfew 2o« F 41 [ |

15.2.8 (& (Oils)

Sfem (oo Afkew smidFcs AT e, T, o, Tt ohifn SReel | @B (et Al Al
AR To2@E-m Tee F0E 5o 1| (@ A-E (o, 8 I, Gt Tg=ifed
foifbzermidt (lubricant) =G | @twa wIcxg 01 SIcz&T (fatty oil) J CFER (ST FCIF0
A7 (saturated) 9<% S#IfFs& (unsaturated) G SHFTC ACH, @ PHARE =ik
(stearic acid), #ITF =nifTe (palmitic acid), Ttz SHRTE (linoleic acid), St&zF
=ifTe (oleic acid) &gl | I Iz @ 2R ZE o (fixed oil), = FoifF (ST
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T @1 TR (volatile) 7T | T@is 1 AN (essential) (S&T LIRS 2t T, Fer (AT
T 2 | @I SRCH, A (O AR (oo alfy e Mepe 23| @ (orea apifess aioe
SCATFS GioeT | AFFS TP, Sfges (vzsm (ooTcs (fatty oils) fTHIe 512 (adice ©iat
41 AR

e TR (drying) (& : IO (ATF SRS 22T I (O ST AT GF6! A
(e | CmzRel—fofm (wet, B2 (wel, IO (el 2wpifn |

o (ANEIER (semi-drying) (S8 : AR (AT Y AT AT 9F SRS 279 I |
TrERel TR (97, YA (7, T (@, IR (ot 2orifi |

o T EZR (NON drying) (S : FeIRF SIFQR G2 (SR T (FINE 7 AT
| vz —sfere (oa, ot I (o, (@fT (o i |

o Tfeem (wz *mid (vegetables fats) : Feiiie Siom@m @t o= (solid) =1
SRMFSICE Mo (semi-solid) AF | Sz —TRCH (91, AN (o1 2ol |

15.2.9 919 @2 F% (Wood and Cork)

St Flo” Ffba =1 2ran (Nt wizce™ | Fow 92 qrel [ifdy @3k [ifvg
@ ICE ¥ T AR Al | -G (A PR o, g, 4%, & (beam) FR =g
TS TRre e, (PR, Mg, (@ FeE (sleeper), (IS, SINIZHICAS I G
e FCS | HFS I (coniferous) SfET FITF A6 T (soft wood) e | @l
o=@ (non-porous) 1Y ICET, (el QT (ST (vessel) S#IfFe | Turzgel : #ifEw, GTem
3wy | Teial Sfgma 19 2 T (hard wood) 27ita Bfzre | @afer =i 19 (porous
wood) | TrERel : (e, #fe, BCHIfETs{Gr, s, e gl

3f2:Bofere (Mt I (extra stelar secondary growth) TCs I=(ad AT s
(FCATC 5 778 BH % (cork) I 7w | afifers ¢ =@t i3 5 95 (cork
0ak) W fer 20w | «@iba (I=Ife w1 20eT Quercus suber (CallE : TICsHT, Fagaceae) |
il (QroteTa 271, 3 QIS Fafemas (linoleum) (AT TRISHRICT o18a< #M1<f (insulating
material) 712 (o 28 FF (AT |

15.2.10 Bif"e1 @aR 9GS @95 (Tannins and Dyes)
Brifee 20 @SR Sfges, Tioa (wefers 19t (phenolic compound) Tt ¢2iifbTa= ACs
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ffeF w0 | @31 Bfer 3=, FJ, 67 91191, 6 2K BT A | 97 9022 SHfwa Shifew
S 8 OIHR TRSHS SR Affens ©itd 92 Fa0e 7 91| 2ifie @it 7o
Srifces e starca (Grifa 71t 23) BiIvel tofa =3 | 55 i =iele, Brifes Fifer @3k wgx
AEfSTe T = | =&, AT (Acacia decurrents, Cassia auriculata) 51 #i1el, Z3rex!
Agfeaite @ Biifaw A |

Jifer 2o 23 9 4ii® (Quercus infectoria), A& T@ (Caesalpinia sappan, C.
echinata) @l ©fegn zrs |

Tfen Tite V2 2SR SIS g3y (dye) “iedl T | @7 s @ 15000 aipfes
26 AIfelfET U (AT wzrgs)el | St S 20 SN 51, 25, 1 9lR, (02!, S,
RIS feT e, 2 o1, I 2l | BTae FA0O 2 FICAIEE 790, T 97661 7& Sfetwd
ACF | MBSy, 934, ARE Tojiftce @Al IJze w1 @t el fRem @3k
SEGINRINPE (antioxidant) IC |

15.2.11 % (SIT) @2 T&™ (Gums and Resins)

(LB CTEILeS: [KeT8 20T GF2FIF SIFITe (non-crystalline), (RIS (colloid)
el A BT I | @2 ARGFICE ANTBET (qummosis) e | SR B TRICE a7 A
ST A0 | G SCe TEa | ke, et fifsw, #fE, w199 (carob, Ceratonia siliqua),
efs Bfen 20w oI siet =w | o [fer o3y @R Miee aze =30

Fore (PR GoeT AfPIFRIRT (polysaccharide) =t Sfewtnez =31, Frei afgg
T A SArETe FRCE, TR (OF (AT SIS 20T ST T @I TG e (resin
canal) 3t &fgre e 23| AKFeTs @3l foq 2

(a) 3% & (Hard Resins)—aafe 5w, ©59, SOAICHRCS ¥<a, (permanent)
FAAIA & feTey axw—airl-atfeft (lacquer) #ihe=l T Rhus succedanea, R. verniciflua
(CNg-SpFITETET) Zigfe geife 2o |

(b) sfere &= (Oleoresins)—aafe ©3e1 ST AMF (Travdaey »ifase Taidht os1
Z); IRATA 9% T G | (@I-Sif(T (turpentines) #iel TR ARE el FFERAT
TF (ACF GR Fle! e (Canada balsam) #e=1 T Abies balsamea IS 5 (AT |

(c) o F&= (Gum resins)—aF 5 TS G S | GCo S5 2If7sel TR (oe
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3R M M AT | @2 (Asafoetida); e (myrrh) #fisa @ Commifera IS
93 i SO Sfen (2tF | @b ITe W GRHMF ZICE, eeTT= (mouthwash)

@3 g e |
15.2.12 7319 @3 o= #Wd (Rubber and latex products)

T2 e SN Trad STel AMl G2 ©F6 o<l fomsT o7 S0 | GTiE ORI
A | TS (AT, e 7, 76+, 5, o (alkaloids), S5, 2iefe qieE omief
firet @36 s@w (dmulsion) 9191 3 | Bfegntnz, w1 (latex cells) It S
iR (latex vessels) @21 Af¥ee A | AOH, GO (G ToAMFST & 2037 T |
JfdfETreia Fifieumgsd TR 20 9| A TN W 2KTe IR 92 (Hevea
braziliensis) (2T | (ot 9T SFF=RIA 20ICo127 (papaine) T 4F SEHF ACF [
25 21T TSl 3 | ¢F 25T WFeZ#F (non-elastic) T SoF 27 & @
Palaquium gutta <5F Sfetra s zre | @ft @36 TeFe srwaw “mief (insultating
material) | 5Tl 91T=a (sapodilla) S (T Bz 91T (chewing gum) 55 (chicle)
NS A | M=o (<eifes w15 Manilkara achras (¢501q FCAGAD) @<2 ©IKCS I 57
AL ST, T2, SF, F0F G2 SIfNETGLS | (STAGEAR ST G2 S0

A FF SATFR (aN-8fen (cow tree) 20w, IR w1 Brosimum galactodendron |
15.2.13 @qf% Tfgw (Medicinal Plants)

TFOIF, S Slegras A el o+ | Folaigy, saaeldl, e, b,
@ECO, GTFGl, SRR, (Gel-Shel OS2 9lig W@ @mel-Rore e sice=el
BeTCR |

15.2.14 TTESF AT (Beverages)

THY € Twield ANTCE 9 ©el Sl I AW SpieeiREE (alcoholic) @ )
9-SnfeTCReTs (non-alcoholic) | 2F&, Wil =157 @i Si<«, s{ieita= (fermentation) ST
s, [, A, 2% defo SpieTize toff 2 | JH-SyEiRlRe Sreas- il 2007 b,
{2, I (cocoa) ASf | Gre TwE e (caffeine) AFIF wee @2 AT AW
TS (A | (FICH @3- HIRCHG “e T Theobroma cacao ((FICH 5% (ACF) | Aifecst
FF 2172 SeieTeld WRTY BiW ST=WIF (Guarana); s Paullinia cupana, ate e
(AT 3-4.5% @ e =N | I Rf*% St ©few 20en (@ien 916 (cola nut)-1s
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Cola nitida | 327 A4e SFFA 4R 7 (Gre IR &) AL 22 SRR |
3o @3k Te- 57 SRR B 22 B 9II6 Ui SEs i, Wit “ais” (khat), (IaIfass
I Catha edulis | SIS, FBF @R TG GO0 BIT 2 | GTO FIHFCT T &¢F
HICT Tmisi-Sorwa AtE | I st et v wret Ae w4t =3

15.2.15 AT @R Sa(Rite 2l (Fumitories and Masticatories)

(X e Tlgw 1 O SIgH LA 2 1 28 Wit PGB (fumitory) e | @
S, sffer el | 6ol (masticatory) Zeetl (@ 16e1 Sfgwma kel Bl 23, @
oI, AR 2efe |

15.2.16 foef@wafd waway (Psychoactive drugs)

g Sferm =it S ANRS Tres g I | @3 AIE [y Ivewsy @R
TISCET TofF Bi71 3712 I, (PN a0 (71 @3 =N, M (335 <617 | T8, 9
e @b «F NS TP | ©F [ SR 2 (hashish)] 3t Fifa (o 27 78 @3
B Tfewa 3 oot @ oI =1l (A0 | Qafer AR (et gl S 2T R TR
MG T AT | BRI (AT S 25w 0 ST e el (T 53 (ol
o | ST, G-I slien (oRTe I7Ee 27 | 9 I NMPAE O G028 SRS (=1
51z (Indian Hemp), (3&ifas s Cannabis sativa (¢oif@  IRC1) |

©I% - STl AfGFT Soivie 2CeT : trans-tetrahydrocannabinol (THC)-45% &bt
SIETHIZA | S FCIFH NMFEY 20 : (@FId (cocaine, Erythroxylon coca. E.
novogranatense), f2GaIf= (Heroin-diacetylmorphine, Papaver somniferum) g3 (Datura,
Datura stramonium), S7Cg® (mandrake, andragora officinerum) aefs |

15.3 A

AT GIRATT 2T e Sfew @ Sfew A Siegige) 2een wetafoss
S Sl | SO SRR Bfen e 332 g @ Cafb@ys | s 1400-
1500 e Sfen areifen wefwat e, 2N 2TE FHeE WitR | (qel o e @M
SR RRIER fefers Sfense seaef (ibive Rew w1 A% | @NT—oge 8 il =57,
&6 @ W% T w6, AAE, T, e @ SIAATHAL, *FA & CIOA, (O, FI G TF,
T @R 965 w27, o (TS @R TG, T G SR 2L, (ST Gfgw, Tl 7,
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AR @3 aeiat 2 @32 foeesidt (psychoactive) Svay |

15.4 SR emiget
1. ey T’ Trard T ¢
(a) ©rRTe S Sfew aefs 372 Afe|
(b) TG 2e-«3 @67 A W e o 3w
(c) cerE [l Shorghum &< A 7lell =37 |

(d) &1 & AT T |
(e) TN @b SRNTOITE TLECTA 4T |
() T TIF-2 (oG SRR Tofraig shifeifeaies o=ee |
Q) T[T G 2FT SFH |
2. fTt57 a9 Tty e *eafera AR *FEE o7 T -

(caTel, FfASART, (NI, (2B, FICARIZCEE, (F2omId, ST, 7o5 TFel, ATSUCSA,
SRS, A o) |
o 7, %, BUI, Afe AL AWy *Pyefe

(ITT TBEG | U7 6T

20l |

o I, A’ GR GG ____ *PY I& |

o JGEMN @I 3w w6 SIOR e (R 7 G (BI6
Qi 7 |

o H GIb GR GIFAI GF Tofelal @

o & Tesivs fHNT ST #Ita2 B

o It Al (FW (oa
3. 7FrY Tea = ¢
(a) I 22T [l FECAICS Flas *P (e T 27 2
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(b) Sfegrfaeea w5 Faifba wief Fie

() SfenfRets w0’ Tw' T wef Fie
d) 3%, T (@ SR ACF?

(e) Tiife= 2

() o« I odFE @R F 2

15.5 Teqsle

1. T, fie, stey, e, fie, s, 19 |
2. oI, FifRestm, ofd, s, (o, IAREGE, NG, Tenred

S, AN 64, SR |

3. (a) IR @@ CACTA A T (NTgE =7 |

(b) GFCRT, GFAG, Wm MR T, A TG Foe |

() G Al (oNel SiZceT |

(d) af2:Pofre sxe«, TS IF A QER B ACE PSS A0 |
(e) Sfees wiva (e (9l Tl (A A Riga F0 |

(f) fou1 oo | S0+ o, efre Tow @22 in Te |



aFF 16 O FEFH Jeifahe Tfer
[SITERCRIEENG

: (FEEE 9, i,

Ao
16.0 TTwry
16.1 gt
16.2 o8
16.2.1 Tesife ¢ [T=
16.2.2 re Tfgweifes azel
16.2.3 28I G
16.2.4 Az W ¢ Toraifiret
16.3 ol
16.3.1 Tesife ¢ =
16.3.2 Fre Sfgrelfes e
16.33 oW € G©
16.3.4 2R
16.4 =@t
16.4.1 Teolfs ¢ fwia
16.4.2 wre Tfgweifes aael
16.4.3 =ifdifers wre
16.4.4 IR
16.5 w4
16.5.1 @PEATR
16.5.2 Tesife ¢ [R=
16.5.3 wre Tfgweifes a=el

233



234 NSOU e CC-BT-07

16.5.4 WA TS € TeAwH
1655 R4

16.6 JACH
16.6.1 Tesife ¢ [ia
16.6.2 we Tfeweiies [Ead
16.6.3 J3Te W € TS
16.6.4 Ted W

16.7 JAies

16.8 FETT ehrett

16.9 Teauie

16.0 STy
O3 GIF NS e AT —

o AT el Tfgmwa AE W, I W, (olld, Te qt T (@A
ATAG) AR SO AR |

o Tfgrafem 7oy Teslfers, (el R witng AW AICE SNDl 09
A |

o NFFeY Tfer wifes «ifdva (Swrizife=) e Aikae |

o TR T, TES #WI, OIHH O ¢ AT AR FKEFE WLl il free
AR |

o TeAMGT AN G2 TR TIOR8 ST [0 SICIINCICHS I3 G2 SEI
T(ER FACO A |

16.1 &Zra=n

I GFCF AR (TR G AT 7 SHfB AL (i€ Tl (FIS IS
aitet | Sferaitens @3 f[ofs T8 20e Wig FESH e Sferm amifiy a7z @ @ tE
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A T 203 | Sfgrra IRARE @79 JF Solella FACo 206 Sigrivd [wE, (@fiey,
JAZ® X FAACE Gl TG |

16.2 BB

QG TN — 2% (Maize) < (Corn) 3t 2w % (Indian corn) |
[@lfeF FM— Zea mays L.
calt@ (family) — 2iifsiSt (Graminae) 3t ¢siicTit (Poaceae)

16.2.1 Terife ¢ fawia

2 @gsld oG TR Sl e FIfew wiwwel STfal | @7 2ibiTes T 2 5600
IR A | AR 2 Sece<s (Aztecs) 8 S (Maya) el <k Siifes Aoniee
AMCTCH BFICH (Inca) a0 S8R 2beT foet | Sial AR, FeTaP1 1492 At $iF w1 vfail
(New World) 3t SIITIE<! SNRSICAR #17 ©FF i i1 | {63 i, 35ifer @ Tecame
fafen BT T @b 0 | G (AT A$aeal i, for argls st gfema (Old
World) 2t ©51 e =t |

16.2.2 7Fre Thewelfge e

o TGl HI, GG, G G [T, TACA I Tl ©few | o Sferva WoH
@t FRACo o7l 9, Twel 1-5 fibR ew | @3 I 23 43 wo | 9ited ¥
SAE I 2T (A |

o SETog for] 2RI & fw oifdre, Tail-cTfers =i 37, §36 At fF6 & (crown
or coronal roots) @R B &1 Al (jﬂﬂf‘l (prop roots or stilt roots) |

o JIl¢ I&, 1Ny f5; F0eT 12 [oFe oI (AT i (@79 T GIEF ©id |

o TUIF «fer T (sexual flowers) SIFEMISICA (w4l AW @2 Tfeww (monoceious).
R GR T AR | 22 2[R A 2@ #(7ifseT B | 0 BoIeoeT (tassel)
A AR | F-2oeife7, ©GF A (cob) +IfFers =7 | | SmegATS (spikelet)
GG FH SRS FoT ATF | SN Y #7171, (@R Jeoid weet (silky styles) | T=
GG M @ @R T | W, aeng 1ene g 7= (silk) e
AR |
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o T GG [T RSP (caryopsis) STOR | TeTGF (caryopsis) SR | FeTgs
GIf% 23 AR MR 2B (AF) ¢ oS 2T T4 AT A

16.2.3 9814 &

AR IS 2 TICoF B8l 51T 1 27 | quvd T, 7jefel 2fifess g @3 wiwis
CAMITER ORes ST | IS *7F (endosperm) 2Ffs, 7N SIFH 8 OF SR (PR
ToifEfe a1 SRS ¥ arewfrm @ifaer & @Y e [afbe 21|

(a) 7@ 3 (Pod corn)-Zea mays var.tunicata Sturt. (Sms G051

(b) #ist = (Pop corn)-Z. mays var. everata Sturt. (S qTeSo!)

(c) =% =< (Flint corn)-Z. mays var. indurata Sturt. (s 3Tg=I6!)

(d) &% 3+ (Dent corn)-Z. mays var. indentata Sturt (S ZCG=6161)
(e) 375 3¢ (Soft corn)-Z. mays var. amylacea Sturt. (S SFIRCERRI)
(f) 6 = (Sweet corn)-Z. mays var. saccharata Sturt. (&% =G
(9) ef® = (Waxy corn)-Z. mays var. ceritina Kulesh (e o)

16.2.4 9z OigH @ Toraifore

TO! O3> ST wesydl 4T 2 | AT AT B @ R 2R 97 B | 93
HE eI |

o WAl : TG Wil A ¥ (kernel) 332 <87 4wy | GTO BT *[oF1 4.7 (A 11.4,
wlol (&I, 0.9 (ACF 3.6. Ol F6; FPRIN, (=112, febifve «, & @3z 1 aa
Sieisgen (calorific value) 9% SeTas [Shers bIeT S ST 21 STl | =1y, Sl
7IFTS GoChRrI @32 SN2 BEIR 332 3 | febifE fxifme (Niacin) Somrge
T AT | M AT BTN BT G0 ST s1 2 | FIF @3 S =i (energy)
G FEEHABIOl | 3 FRIRE AR TR AW A | T oll-dwg, (e,
TPl egfen 4 f@oritae goie Qifes 3 w3

DO SR mfe @3¢ 72 | $BIF (& Al GAfvel (Tortilla) M @3] -S4y
SRR G0 o7 A4y | St 2fSra A AT ©! SNl F6T (4T |
= 3 (Corn-flakes), #1%1 < (Pop-corn) (®! SItat<3 213 | fo5t (Chicha) w15
G AN, T (o, A, RIS @R SERFE T2 (T Y[R Sl ol
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23 QI Wl (ACF | JSANCE LB[F R R (@S (@Fee (e [RAR age 41
7 Bl (AT |

I wFgs)d REee ¥ el 2 Ol (UF | @—3¢ 3515 (Corn-starch),
o{-Friel (Corn-syrup), &= (dextrin), FeEe SpecHzs, SHFGEATRES,
RO, 80 @3 B0 (&1 SIS |

TR Wi (TS (SfF 27 3 SiEe (Corn-oil) T GG (lubricant), AR @3]
NS € (Salad 0il) Tesivta Fzme 2 | BER & (zein) <N (AR
AR Fiaw ©8 (o7 271 @3 (2w a7 (shellac) RFs=cele I7Te 23 |

e R : THF AT Al 79 (Cob) (ATF N, FI-F7e1 € TR (furfural) o
2T | TR T 2 712e € AP (oRre Gk Sfkes (s, foree (oa,
Agfor (N | Rt ool Sl 2IRER 1 28 A9 SToR AR |

o I : T DY (AT ANfeTe Awg = (o7 27 | UZITI TS (AT Pl6IET, (IS, BTl
ofifeR TR wpifm shed T |

o el : TOIR 7O AR IF IR NF (O & | FoIer TeAmce @b 7=
= |

o ~TA Tfew : wOE i Tfew, Wi T coll-amy f&Aiea R |

e e sitarentete R o Safoats 9 | (T, (NRISR Gt
SRIFS TG €% 9% Tafed wnwsifes @@ (CIMMY T-International Maize and
Wheat Improvement Center), FiZtS{RRE TORDHE 3AP66E0 SF Gisiwe

«fasiemE (11ITA), @e 2fens afaspR 6 29P6H8s (IARI) @38 FEF0
Acer PRI R @ SitEell (|

TOR FIFL CH© & Z(eTl—

® A WOl- El-1, oF-101, Fefer (THA 2ol |
o JIfes wol-few, i, e, w27, owe aefe |

® IS €TF-2 (composite Opaque-2)sTe-*i& @ (&Ah=-S1I<E Sl
wpifeTe, [ee S3 w30 € ¢ @ GG g |
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16.3 !

QG W - & apw (Green gram) At 19t f39 (Mung bean)
(I@ifeF 9% - Vigna radiata (L.) R. Wilczek

(TfnBa #rd1a =1, Synonym : Phaseolus Aureus Roxb.)
Col1g - TR A T (Leguminosae/Fabaceae)
16.3.1 Serlfe ¢ fawia

o1 9NTRT Tevife TR ST (AT | &AlBI e (ITF 0o B 20 SR G2 S0 |
IS Qe ufEEe o affml, Sifst g3k SitfaeR [y Siwes Yook B 2 1 @ (e
ACEHZ FACN BT 27 TR G ST B — GGy, ST, WS, T, oI,
F10%, A2 @R AMRGIRE | Yo 902 ST 2T A9 @3 M12fod &ifs ARCAG! (AT
(V. radiata Var. sublobata (Roxb.) Verdc.) |

16.3.2 e Tfgweifgs faaad
o o GTIIGI TP (AT Tfm |
o el [, [qFeyw |
o TV A @ AER aAiofo™ Feafer «atg 8-201 wizs S A |
o < 5-10 cm =7=I T W&y (=G (26 8-12 I& I W7 ACER A& AT |
16.3.3 T&9 8 G©

o M ¢ 4fFT, T SHWGER Yol BIF T 2 | AW w4l Gicoe @3 5IF =7 (dry
land farming) | FaresI= =67 (cash crop) ZAIta 3fd At 2fdr i (oleid 719 @ Tfte
ol @I = | ol @R 70-90 FCes I 97T F0IR BTN 23 | G356 29T (231
@3F Af® 12-15 F20 G = 61 AT 4-6 FTOI o1 Ty 27|

f5 Txe wre-EA=E (B-1), 2 (B-105), 5-44, #0311, (=121, f21. @1-16

® I I
agfo |

@ @3 [fon FRimRmIET 39 W sl sere |
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16.3.4 919219
o 3 (TR) : ol TIEt (oGl A OIS SRR AT 2 | S BIER (BT ST
AZS 7I6] ACH G2 TIER Sl G BIfenl STer® (I | DLt G Lo el
fofera fof ki, el siet Aehicy 9= T el @ens e, A oeor®
7fRea ItE [Ebe | el I wml A (@ (ol FF 2EF IFCE el Q[
tofd 2|

o T (W) : b Wil safcmmcst e =)

o g : I vl [ =TG5 (bean sprouts) < Jifdey 2371 € w1 (e
7 1 9% @3 ST (oll-A Cot 9 2 | 7S AR G Wog Tl 3z a0,
ol TrEIS! T AN BT 1 27 |

16.4 Sl
TEE AW Ginger (fegi¥)
F=fF % : Zingiber officinale Roscoe (fefem@ia wifsficee) |
(alfg : f&fegracasit (Zingiberaceae)
(@FHACH IS Wi ¥o 2f-Z. cassumunar Roxb. @3k Z. zerumber (L.) Sm)

16.4.1 Tesife @ famig

=Wl 9l wiERe 2l @ffiEE faes @3k A S (24tF o ¢ foq (e @3 7217 foa |
ST € AGANG AIADHE MCH A [ =t =S #ATT | =l Tt STed B
243 | OISR vl [ee ST |

[T BT T | SIFCS (&6, (9T, AR, Sfoan, Zwwe aomt, 346w, T e
*TAG ATy W BT T | SRS T @ Sl (2 70%) S 2T (&0 |
QTR SFRTSCER FR TN (T AT S© Gle W Sl 5oz | ARG
TSR (ST SME St 51T | SIS 9% Seoiv (237 2fS 15-20 51 | $Fe wite
(cultivar) S/« 30-40 B Tesive 237 |
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16.4.2 7Fwe Sieneifgs e
® (W 4l 60-90 AR THOPT™F IWIGI]! fAzEe | AMe Wifba Towg Koot wicsifo

GGG T oA T2 |

o W7 Mo=m afgFie (rhizome) I, *i, =Nl RE, (=T (=G *==g (scale
leaves) @ 3Ff @R Y& 21 SO AT |

o Il (AP (linear) I o= (lanceolate) |

o i (MM @IFIW, 5-25 N 7791 | JWTeID Aftere 2o ey (e Jral oml
‘Gl e AAfafoe |

16.4.33fdfsaTe

ome <ifofene wewlE ww : owe, TS, aEceEE, G e, e,
Re-T-wizrE «g Bl | Se SmE T8 FIF G2 Hifgvle FACo &= 1 |

ORCed vl for @/CER I ¢ (1) NARE (&FFe) - (&I, FeHe @R 2w
(Wyanad), (i) =11 @32 (iii) =Zeme |

AMRGICH BT T S FIFH Siced A—f2RsfE, T, I8 2o |

16.4.4 GI2E
e (afg F0ed) T2y 72T SrEcay |

o e REIA—3IR 21Tl A i ITo! PEte oml 2R I | 9= o7
IR AP LA AN W WS el 2w Srorg | @GR (@O
(ginger bread), R0, &g @t (ginger ale), ST, BB, 337 (sauce), AEH GFA
(drinks) 2% | smi-51, AW-FIRE Topm™ S |

® TT (FOIAG M AF T (o1 (1-3%), T (051 @R sferarafem-femeae
(Oleoresin-zingerone) | SwiF AR 2 feeacag 7w | TR (STEd GPIRRLIA A
2w fGfgrafde ¢ sin enleTize feferaet (sesquiterpene zingiberene and its
alcohol-zingiberol) | 51wz (&= (0il of ginger) JT2IF T IS AW, 7 PR
Fwc (food flavourant) @3z 5/ ™Itat (perfumery) |

o YA DfFm—oim ¢ o €5 (R atfeam wieea (e afgere) Jaze
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=7 I, SISrS, 1D, (=Ria6o (nephritis), FI5! (RTH, A ATH 8 @HE
(fltaulent colic) Rt | g 5= @ Tress (aphrodisiac) €3rae @it 57z 23 |

o i DfFTm MR T —ress, Ff-Cawl (carminative), sRiW #1w @ (@R
e, (6-2l (spasmodic colic) @ eetvl et Anfafeiam afswia |

o INEIHITE /eIl (A Fere: Ruves, eige T 27 AT (ginger brandy),
w312 (ginger wine), R (ginger beer), f&gi@ @& (ginger ale) 2efs |

® STy —Z. zerumber FIN< Zenifox (oteT (ethereal oil) fNe 2RI @ (ARBIETING
A 2AfSTaIePIR B#imIc (antineoplastic and prostaglandin synthesis inhibitory
principles) &4 TR | Z. squarrosum Roxb. iR SN SR @eiojte,
TR (Apis dorsata) === S 3y e 1 2| Z. mioga (thunb.) Rosc.
(ST 3t AN fgia) 2ibiaee (2t e 7z 2oz e aferiea
AT FINT @R SifffrSe (vermifuge) st |

16.4 S
QG I : FolF & (Sugarcane) / (it & (Noble canes)
(Ie@ifei I - Saccharum officinarum L.
Coll@-CoIC3 (Poaceae) A1 &Nt (graminae)

(9=I@I8 S. barberi Jews @3 S. sinense Roxb. 9% @enifs ybe SRTS b T
)

16.5.1 gF<ten :

TEOITF, €3 b7 (@ = Aifs Fce »fHfbe oF Aresiva SerlfS s giema |
vifaRe] 2 SIS G foifel (New Guinea) S126051 T87® 14 9MiTRA Seoife | quvd bl
g 0T & (IS & (Noble cane) S5t (el | qUvd 7B 20 TEI© I STOR
(Saccharum spontaneum L.) 712 (T3 | 9% S, Jo13, 2FRoTS ] 91023 A0 FFRARCA
T 32 FH ©IOR FF B4 (thin canes), T S. barberi @} S. sinense w14 @ FT*
T A RBRCCE Ao LT ((FIEST (&F) 03 2Bl FEAR A AIF A FACS I
27 (IfENi2ce™e (nobilization) | @I 71Fet Fifaifens SNi</E SW2SToR 754 (interspe-
cific hybrid) =ita Rt |
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16.5.2 Tesife ¢ fawia

(3 Yrot ST WML BICA 2l SA1el A | ST SFYore @7 Srae witg | Ao
1400-1000 AT =Y HICAT FAR ST SCZ | IO OIS 2T AfFEI, e, e,
B, IR, wiwe wifersl, SOGTE, SIeeoel, SCMTaEE, AzEnte, sz @)
TR IR SECE AT S 51T 23 | SRCo AR 7T ACSH2 WML BI¥ 2 | Sitwd
&y SRR FE— SR, SRAIE, Sy, oF, 0w, AgR, 2w, [Rem,
TG, SIFosaice, wodit @ AT |

16.5.3 W<7re Tfegweifgs fAzad
o ¥ I IIGIAN TF q, Towwr 2.5-6.0 [GHE, U 3-6 AN |

o e ofF R ALY TG, +IANK G, FOLT 76 AW, TG (ATF &0, (@A A
A (@A 06 |

o Y 9MRF WHAS Y3 ZFICI-CI6 3 (sett roots) @3 671 & (Kshoot roots) |
@16 3 FRFMCAR &) 778 2 GRS woTom] 200 {671 61 (79 23 |

o e oI, W, Aol GRETOI ¥t AT Ao AT |

o I AR IRIPTS SHTe! (arrow) I I (tassel) I&T 23 | @@fe SIpCet
25-50 @ifs =191 Y& sinfe (panicle) |

® A 2k @ F U5 TOE AT [ A A TIA AN % 27 11 | FEIH6 ST
7k IF0g (male sterility) #ifzeTfEFe 23 @R @I WL LG 20 2T |

o TN (NATE (A AT Tove FifaesiFeT (caryopsis) aFfea |
o JitoR SFAmaTe! (viability) 31 SEIncTa ey IS ACF |
16.5.4STAF & @ Teolwe

(FIIFIHIET CTGIE FoNH (A5 29P668s (CSRI) 23w Tre woufed 7
©RCe (@ BT =W, @— & 622, (I 842, (I 527, (I 419 “TEw” Sied WY
STOIfT #ItF | “RNE” T TRINIRE T o7 “TiiR” oo @@ce #AitF | Shce Sitdd
T Teoine, (237 Afs 2w 82 (G B (2021 AHT ) |
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16.5.59<R9

o Je—NY SCE G A4l T Bfegw wk Ff wefAifore Mg wfzwim Fea
=T | Ifre 791 A6 (sugar beet, Beta Vulgaris, famly Chenopodiaceae) (2tF
2 ATEFIS (sucrose) A Sy | ©fol Seay Bied e T Z0a1 =il | =Y
oI @ 1 (7@ W ©F (At B, wT, Prlst 2ot e =) tofa =@ arer |
ol tofaz w5 Soters #mi<f fZomel Attt (bagasse) @k Me@T (molasses) #ihe
QA

I 2R 2T G, Fore, 26T 2 gefore | TowT R2F A (Rum),
f& (Gin), ;o (Vodka) 2iefs tefate; 32 (ethanol), SHFTGI (acctone),
fT851eT (butanol) 2EfSTs; Tl IFE T35, (FT T35, ([P R TP, 296)
ot | T (ACF AY (@G (press mud) FE @R (W GRS AR A
R 41 27 |

o S —SNCKT 7fel @ Tall ABLWHCA 42 e | SFCal ool ¢ foqel 2=
T3 = AR, el (oRite |
o S —TTIS (I S (cane wax) (AT Nfem, FHE, L (o117, 2iefs

cof 23| =tk B (At wferss Snifre, o=t @ifics (octa-acetate), fifew
934, (TR S, RUeoRs «smid, sivet Tifk aefere a7ze =71

16.6 A€CI

QG 91N : Mustard (IPG16) i Giafast @t (Turnip Rape)
(J(fei 1% : Brassica campestris L.

cali@ (family) : Brassicaceae or Cruciferae

16.6.1 Serife ¢ fami4

o TR Tesife SR | AB2F 2000-1500 I=7 23w g @b Afre wed
(sarson)-3 BTard (71 T | (BT (FS A+ FCA 57 @11 At Sy aora Teolfs | Grais
(AT O OIRCO B9 @R 27 SR At I | epifeete (Vavilov,
1926) S FCA, FAIR Tesife o Swafage qk soRae oifFg ¢ ST |
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oI, fod, 2AfFRITT T 23 R (5 Sesiveaa S0 | GRIe! Sers, Tt
ferferstizat, e, 2/ TSI, T, Sf, TSl FRre GR SNfFHF G0
T BT W OECe ANER, SeIdmH, RN, AGEE, TATH, ST,
Ao, [z, Sfew!, o, defs ey e 5T = |

16.6.2 7% e Efgreitgs el

o Y GG f=Ee (annual herb) |
o a1 3-6 (TN &1l Pifergal (siliqua) Jt Bifeat (silicula) TTwE STtey Sierafet

@A (replum) AT (& ACF |

o i T, (AR Zeqw, AW A FICAL TCEF 9 FCF A1 T e #7 o

7iefe S S =71

16.6.3 qAT® T @ TorTifore

BICER T AT € T 72 AN To© (Tl @31 2RO (Cross
o 3T~ KIA S 35-45% (O AF | @3 (O&12 AN S #ifFfoe 7 Facad

(o | A gOl [ WM todl =W Wb, P aefe | Siter JrRHIRCeniEs
(glucosinolates) T @< Greiy AP sl @it s B2 (sini-grin),
AR (sinalbin), ZE@eI#T (gluconapin) 2iefs| & (oMl 2&1 (Tt
ATFPANBCAIETS ST ALITH, MBI (myrosinase) @wenizca A [
A ACAPIRICAGA (thiocyanates), 2GR (nitriles). 2efe SR 23 | 73R e
SETIEE SIRCAITARICS (allyl isothiocyanate) i< Sesiy @ Taif (volatile)
(ST el 23 |

I (OF q2 (HICE 9T W @ MK (0 R 3927 363, R 703 4
tgd TS | RIS ot ea aisl giete 23| AR cedive Hifteeeiat Rt
2 T B | (9o [T PR Seieme 42e (oil cake) IZO B AWM €
A7 2ET|

TR (0 O &3 W eitre-«= i =nite (erucic acid) siext 7|
019 03 Tewfer 51097 (Brassica alba) (S5 @R (391 FG (otet (rapeseed oil),
Tl Teof 27 (B. napus L.) WIS 2GS (A | G SR SreiSRiced et
feiftzerd et tofite Iaze = |
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o SIMtE W3 (o5 IIT© T BING! RN I IS |
o I Flw, #fel @ 7o) Tfgn-

b e, 2isl, @ 7ol Bfen 21w 4wy 2T 92 F41 27 | 7= =1 Rera
SRl S e A Srel AR AR

TR 9NIg, IS AR RETF J92F 23 | 262 (B. Campestris ssp. chinensis)
@ (l<E (B. campestris ssp. pekinensis) IR SITRF “irl, T dofore 6!
SRR e T, Ol #JfE AMSTR S |

e (vits (pollen) A #[I% @Y (AF GF AFEE ©fgn Jag AT CHARG
(ICEE brassinolide) S 23 |

16.6.4 STS NN
0T ;e (B-9), wiad (B-54) |

16.7 A

TO TeoAMT SIS S (MCE 9aR Q8 s Hif%0d | $oik el oo
7 €3 SIHR AR 2R | A A @l GRSl BTG TS 27 2%, TOF
@ A Talbe (EfRNS ¢ SIwER), I, oA, Brl e 2w, 2%, [wE;
fim-gre w3y, @W—3ef 616, 3-Frist, (@i, ShETTRd, SihhReaRy, NPIEE,

S (TR SifTe, 9 e, e, F-FE, TP ASfors |

IS o1 Colfa ST, Toitang AifeifereTaie’ s weve | qum RFee [n 2t
T SISIE AT FE NBGICE &I ARSI FIFCORA—T T TWBCHICST
Sfes (2fbra 432 717 | fFrorea T 2o O fMea 72 9731y AR Cofd 20 —5INp3, TIeTs,
i, (@ 2o | qaf] TFB IE A7 @R AY AmERce Bizre 1 27|

THER G SIS SRR Qi Serereel | amiesl 20-25 Sfen s e
T b1 2 | TR &) SIpos 261 Sl | Senstel I (NToe | ([ (FIFS SH
(T2 ST 2NeT IR | ol @I AT | e wml fedE e SR AR aur
Taif cotea sfetafens fergataa (gingerone) vt | & e, faga (@, %6, G
G, G, P, TG [GF] 2ol AMPIsETs, Sl [Roe ARSI I92F 20 | J92F 2067
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TT (el (flabouring) @3k AR (perfumery) fita, ST @R st e |

Y SRS WA GO A4 T | W0 T (A B, @, e, reww
(molasses); HRTOR IR Torere A9 TS 23 G, Fore, ZFEF CofHre | MoST
(AT AFO 2, A, &=, (o, SR, 2e, [ToIe |

IR (0o B! PIN-TIZL (99 | (Oley (0o RSN T2 2 SR, (T (46T TF3
CaN-277, 2NSl AT *IF, 2opiiv |

16.8 FET 2Pt
1) e Tea e

(a) TG T (variety) % 21619 ? Trosfa A TN @R [@eEfEE ozt
pitAGHl

(b) CIMMYT 5iZif6 (e sjeat < e

(C) ~FCTRCR (P 2N SIS ST AL O TafFe 2

(d) =i e = Srard T |

2) ooy @ e fergm—

() Zingiber zerumber T ZEifeibre el 43R (APGIANG e
AfSTAIPIA TAMICTR I ANSAN (02 |

(b) =4 @3 v Meex Sfew (long day plant) |

() «=hiT SIPE [T (orel 2Nel A |

16.9 Teasien

1) (a) 7® @l7, @: BBl 16.2

(b) International Maize and Wheat Improvement Centre.

() T==7a |

(d) @: SRo=v 16.4.4
2) (a) 393, (b) ™2, (c) Ty |



a&F 17 O Fan Jeifahe eien
[SINEIRCRISENG

: gl qm, ool

g
17.0 Sty
17.1 et
17.2 R & I (#1991
1721 Teofe ¢ @@
17.2.2 #eFe Cfgeifes fRaad
17.2.3 J3ze O @R Toraiforet
17.3 wifata=
17.3.1 Teofe s @@
1732 e Tiereifes fzad
17.3.3 ffen we
1734 <224
17.4 ==
1741 Tesife ¢ @R
1742 Sfeweiies wAfawa
1743 224
175 (g
1751 Teofe s @@
1752 Tfegreifes «ifavn
1753 oA eiFfS
1754 <24

247
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17.6 el

176.1 Teoffs ¢ faa
17.6.2 'GolIR FCIHG QTS AN
17.6.3 924

17.7 Ao
17.8 JETE emi<en
17.9 Teaaie

17.0 STapsy

G2 GIFT (A NS I AAf—

teTide el Sfgma 3G IV, (de@ifds N, (o9, e qt dfFoea (@A
ATAE ) AFCFH SACS A |

Tfgralem A9y Seifems, oo [ Ot RS A>ItE SNeeTbal 09
AR |

T Tfgr oifgs «ifvn (srrrelfee) Mte i |
RZS T, TG oW, O S (R GG ©ifir fr fare sAee |

TAMTT AT G FEHH TO € VSO SITITNCICH N L FTIZ[
T O FARE |

17.1 &Zra=n

TS GFF 15-9 W2 (AT SErra 2l 66T SIRHZ NI (@IS 1 (IS
e ACet | Sferaicena @2 [sfet e 20e Wig FEah WEibe Sfemm wify a9z
G2 G B 1 203 | Serrs RIS @2Pg AN SoieTla FA00 206 Signiva [,
Ry, IRTE S TACE Tl WA |

17.2 (&1 &I Al (319 T

Q& W% : Lemon grass (e &%)
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(Ieifes s : Cymbopogon citratus (DC) staff @32 C. flexuosus (steud.) Waston
TorRg (719 9 2T e |

(oll@ : amfN (Graminae/Poaceae)

17.2.1 Teoife ¢ fawia

C. citratus ZeeT #I*o% SoR (19 117 | Besife TeTe #R6w Siwel a%iotg | 5T 7T
AQTO (FIE, NG, FALF, SO @ ARG | IO AfeE, wqrea, b,
SMISIFTRIT @ (I 279G 9 BT 206% |

C. flexuosus Z(eT 2 F-SIFSI (F1Y TP | Teolf TEaw wiHd Sired IARE fFal
@I | @3 Yo &® 20al © AF I0eT (¢ 991 (C. flexuosus var. flexuosus) €=
AW IS (19 917 (C. flexuosus var. albescens) | 7TAT&, w2k &l FeF SOHre
FGIET-a5 sifsriel 75 =l Sk QA | Aml-Fiees Sioibre BEiceT i 22%
RIS [

17.2.2 %< e Tfegreifgs faad
o 5 @3 =171 (Twolw 2w 3 fHR), FJorge, I[IG! T |

o T UFIER “hfaweafe Fea s Ita A

e WF NS &ARF citral (AT 75-85%) FINF G AP SYEAGRIZTG e T
R S (FI9F oo o faafe =3 |

17.2.3 I3 A 32 SISt

e ISl (AT FACH T I06T M (oo (lemon grass oil) #ihewl T | 7[td2 Trad
T 2 [ SIHTE TR A A (STER & SoAmie G | BEIteR sifawe, 2,
TGN GIR AT A GofF T3 03 | @3 (951 I-/Z 27 A4 T3 (SMretd
@R AT TR ARIC) |

e YRIT FW IJed & bl A SUiay SATRce @2 9P (@9l I T |

o JNCTR W%, (SN, Gl Fra Ghice NEs (mulch) 2efe e @3 IR
23|

e 3 TRl (O QIR IFoaHF @ Iof@as, s (fumigant) @
Tl (fungitoxic) SeiFet 3797 |
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17.3 qifeca=

3G« ;. Coconut ((FICHING)
(I=(fe& 1% : Cocos nucifera L.
(ollg : SmfacEN (Arecaceae) At 7St (Palmae) |

T @ «F aefe [#B aid (monotypic genus) JF ST SP1RE | (AU
9l (ACF T L3 BT [T 950 23 Pz | 9foe @0 7o THIH | IR
(Burkill 1966) 3tsTtes @b WeCIw @ife @gfon @RI T2=@ “One of Nature’s greatest
gifts to man™ |

Gft (FEoMIATE G SOR T | W[, 6T ©8 A SN TeAE Tfgma e
TRE T T | AAFTS, FRGTS SAerd WAa, NEHFA @6 AT @t (plantation
crop) fra fafee = |

17.3.1 Tesife ¢ fawia

TETe A e v o af¥mI-SeT, St R SR TRReIEE
A AISE | SIeAH TR B T U SRS TLRISFCE AN € PR
BotorE, STl @R ARG S FIC |

17.3.2 e Sfeweifgs aad
o =idl R WY 37, TvoR 8 (AcF 30 S|
o (FENFI WA FGTF FCH (caudex) ICH |

o INeT TS FoIale (25-30) J2R oFa {F 59 IFCa AF | IZCI
12-14f6 ~l®l 401 I @G3R @ Jee B Wil (scar) JE I |

o o «3fert (Unisexual), 239 € Bl o1 G2 Sfewm A | wieie, Fifaceet =i
(monoecious) &fe¥ |
o T (TR) «lv q¢ fCHIwR, we g~ (fibrous drupe) | T ifHee 2o @

IR TSl AN A | T TGS (mesocarp) e AW A06T 9RO |
w®ES (endocarp) o, foafs fzw [ =31 1 TACEFE™ e A i |

o Jitex fow@ o, M, 7Y =1 2l 3T (endoserm) | ©ILAA ©& 2CA O
797 (liquid endosperm) |
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17.3.3 fafew =re

~ — S
RS 4RV OfIqIR[b A T IR |

o W Tw— 3 si7wi (allogamous) S1fie 361 “iIaICAIAN (cross pollinated) | 51z
S9N 8-10 = 21 el (A |
(TAF—GTIIG (PG o1 (West Cost Tall), Arwiast wifeidt (Laccadive Ordinary),
=751 (Spicata) 2efs |

o I THE— 47 TS ALTS TN (7l T | ! FCAFS (autogamous), iefie
FARIIA (self-pollinated) ©fgn| ailg sTeltAR ©-8 27 ATH Tl S |
(TA—CETIG (TRF wItag (Chowghat Dwarf Orange), SIS (SR fae
(Malayan Dwarf green), &R (S =1cg (Malayan Dwarf Orange) |

o IIL IFI GOS8 TERW I 2CR | (T a9 (Lakshaganga), Snema/si
(Anandaganga), (F<& (Kerasree) 2l | (R FRARNE SRIZS, (U Ao
T I ZAPSHE0, e I TRe aitawell Breez |

17.3.4 34
TRCF M2 AT 7 T JITe =7 |

o TH : I AT Tl AT I 5 (ACF 7 A IWF TCAA | ANSCHA I &
o2l RS @R SifES (@iol, SRIRRITS, SR qibfe (dehyadration) siFce SifasH |
oo Flemica, RTA todite TR &el I7Te 21 |

TR *7 (Kernel/meat) el 23 ¢ ST AT (e 2 | GF1 (AT S [,
Wl eiefo (el =W A [EE, &, (oI To 4w AwAte 9z = |

UF ST NI =PUSF @1 (copra) I | (Fioit (Sfsas FIts 473
@ T 60-67% (o1 (0¥ | S (061 Gl FRIET JIZe G Sied LA™
AR (05T | wH SRCe a6 AR (9 2 Iz 2 (HINCER 217 | OIglel,
ReT@ @tel vy, NEEiEe (margaring), SR, 379 (shampoo), wife FERE
FI, FCNBIA (cosmetics), TR (lubricant), GisT Ton tofd =7 ifvcee
(OF (AT |

(ST 42e I A% @3 2P RN AMRCE /e 2| el (AR, (e
&5 R o qoE SIRNE @R wel Terg I o
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AIRCPER (FReR i W v, My, AT, oo, I fefe =7 @3k &
e (e (el = | (e Irel O A9 |

TR (F 7@ T 28 A 2w 2| @ (], T A,
RiEmife &efs | @=rel @ BT (activeted charcoal), ST CNTEIRIRT FI5-Fae!
(gas absorbent charcoal) @efe Tefx w1 T |

o o[> RIA—_RCHETT 12 (spathe) seREIT (AT 2% 771 20 51T (toddy)
toft zm1 «ft Wit st @ T2 s |

o Afel—ufERe RIS [N BN (o — (T, ARHBCEE AT AR
RIS Tof 23; Q2o I, 19, Zre-=i4l, I gefe tof 23 | 2o w1 Rl
GHlqe 0, (o8 SR Forer Ay tofd 27|

o g TM—IE (e IR I 5l Sy (K 0 | B @3 vt
TRMIR W RT3 IR FR —lA2j0g PR B, [T g7 A
B i B A T2 FCE SAPTE | G2 JHO OIE AN SRR A0
TP IS |

17.4 e

3G W : Sal (*MeT)

(@wifes <% : Shorea robusta Rob. ex Gaertner f.

(olf@ : fesIToraRPIT=BT (Dipterocarpaceae)

17.4.1 Tesife ¢ fawia

57 9Ned 3607 2wife Ty, T e A2 (F21F, e, AR ARGNI0E, AT
@ fARel BICA T | SEod Szl e SRty | wiEkel ©ie, Nurat, B, siffowast
@ RRIEa Seerefil @ ARG Swa (AF Teawm, PN ST [y | adiwe “I1w =
4l AW K CRCS R T, Ted-5F O BN 2iMereH, 1500 R Tl
7% | ©RTe 2R 13 fifee @37 oW gro e w5 =g |

17.4.2 Sfeweifgs «ifavn

o =i 9z @G T, AT, 3727 (gregarious) 35 | @f5d IS (bole) AT | 2Tz
BT oTH e ACF | @A T (AR S 0 |
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e 9NCRd AT F1o (sap wood) STCHIFIFS 3, 2 (pale) TET | *E Flo
(heart wood) SIf T&g®, AW TCET @R SATT It SRFS Si* (Cross-
grained) I% | (51 (2T 9NT=F 3w o1 9 &8 (annual ring) “ikee =71

(=I5, AW A =, Arecela Fot AT IR (axillary) 1 w2 #nifacet (panicle)
QISR AR |

T BIGIF W7, Sfwidt (indehiscent), @3-3rer (% @3k ANMFCIS (samaroid)

ogfed |

AEers, Figa-0d (March-April) NIGT T (FI6 @R (S99 T w61 27|

o q=a =% it St e =0 | Torefs 2w, 5l semie “itsva (wings)
AR 73 2O+t | Afe f[eece g 1000 e 23|

17.4.3 94

e 2RO T @l =& T (hard wood) R T (ATF ST SMICHF
Gl S|

T (L) — (T TR GoIT A &0 FAE (sleeper) T G =ieT
FS (IS € (MEUIF ACTS), SEIHE (eet, (= 19 2oaa Reafoe | agrel
=Ha ©iff 7w FIeT AR s, G gk Gheee 4 toft =3
Cofa 1 2 AR, @fH-CTIR, T, BIFR AT (spoke), FRFTS I7Z0e TZMIS
Froe], OiFF @b, o6, (oo dofe Fwy T@E @ (vat) |

52 TS =N I WAFSII IJ7Z© FICHA AT fosticet, T (beam) 3t FT Fico,
TS SieEl, SIEa6H (asbestos) € Bife v (o ST (0 | S HivA
R oo s (wood shavings) e imife a1 2311

RE—aft I T = GiifFk-@ (tanning), @6 ToRTe 3% ERICAITSH SIEacel
(lation) | (zF=77 &® 20FcFa (phenolic plastics) o1 (filter) e @3 =&
IR FA SICAl T o6l (R |

LS —*I15T AT AN 2AfCI, 727, 2ACF S 473 ABfers | =(ie #{iwie Brifeiz-«@
A2 | FEF0 Acey @S orwdw e 929 = 93 ot i [/
AIFIC 27 |
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® TG (resin) —*iie 9Ng (ACF G2 FvT, o1, SIS (oleoresin) #ie
IR A =eT v, Aeen wE (Bengal Dammer), #eml, 2of Tt #RHO |
«f =11 (incense) 2, fo@ 2 (wiwt et (RO I GTIRIR), Te-Aifem,
ggfore IeR 23| Gt M Tod GIN =& I3 goid ATt @is =1 27|
Cofd = I (7I9i7, Fro (ribbon) @l | Twamm, SINMR oiefs @i 2
TE=t ACHIGS (astringent) R 727 =

HER TG (ATF GFeFE Tail (oo Teo 27 T 5 (991 (Chua Oil) =i
Affbe | @b ¢ eFenle (fixative) A3 Iz 27, BTl Al GEoACT=
ONtE @6 IRRT T W TG IR Gl |

I R 99 Jifaree Toag 92 T T

o AT—F T (0T SN 7| & (AT AW ¢ W o7 (fatty Oil), [ *Is
= (Sal Butter) Sits 77, (@I (FITAI W01 AT (9o | AIOGACI,
(@I AT (Cocoa Butter) @31 s =37 b3tes dwfore A2, e
-93 (ool JIRF 27 |

o TE— WY G St T |
® TeE— TWANT (A5 IO 2 |

17.5
G 9 Teak (5=F)
I=ifes <% : Tectona grandis L.f.
(olfg : SIfFet (Verbenaceae)

17.5.1 Terlfe ¢ far=

G2 MRNETA Ten(s ORe 20, AR, e, B, arel, w={b, =1ea
s D0e TR | @I W TAZ ASIS SRS, TS, FAIGl SL0E | SIS JATH!
(AT FAiow, Oy, Teaars ©aiz S, wifefer (ot Tenfn Biraa 21ts sm@eey
EIEe g 2yl I | OFre AR 9 MR (237 Gl gre IRCE @1 oNg |

17.5.2 Sfeweifgs «ifsvw
o G FFl 21Ot I7F; Twwolw sfat Wol «1F® =3
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oEE (R AW T, AT AEE @ Afeee AT |
TE (FICE IABICE, To1 Ared 7d 27|
e, 3f© @kl OIS 9 (2 G|

I oz AItd AE I Si—0 RATTT Tolge 200 2l T2 (FT09 [ |
92T B 4 (AT 20 PN oF 23|

1753 Fio7 2Ffe

35 o=, FW (durable), TRNF 4 *1& @R [E 4@ SHge 797 I (RITH!
SR AW, ST A S (Hard Wood) 9llF GG A 2o I067 T I8 ATIF ACH
HCE FIECE 20T A | 0 7R A (ring porous) & @R I Io7 SARHAFS 27 | G
I AYRET® ICTOIE @6 AT A, A (& IR T AZE2 GIe I Alew T
T | Wem (pith) T SR, SOTEINE |

17.5.4 924

® T (F®)—FIaT IoA vifznl AT | @F WS Tor® (@A | W IAPRIRAG
ToF = A ST AT 7 Fo L7 ©ItE ©id Prew 91 23 | A, @@enfEa
IV, SRCEH (A, 7@, S, SR A7, I, TR defeq IR Gres
IS Cofd T | LT IIIT TofF St (e Fod Al (ply) TR <=4
| FIHF STE e 25T TeAt 25, Redw «@ed Gt e 211
T ST (T, T NGRIE FRGN, defo Glem F6 W toff =7

IO STO T T @Fewiaa 1@ (gluta lesions) AR com =w |

N Zre oF AR T (oo @2 I (oo TeolF W1 @3 (G ARG
A Y G, ww, 2iefe Haftale e st a

o ATI—9T (ATF GF AP G AW 0T 7G5 smief (dye), siteat T q
sl IS I 27 |

o THE—IF O TAN (W WA bel Jad HRRHS G2 (AA-ABUR G |
17.6 el

3¢qM& W% Cotton (F5)
R@IfEF 7
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o Rl yfIF wel
Gossypium arboreum L. (I%/511 ©e)
G. herbaceum L. (TSI wall)

o I i el

G. hirsutum L. (p S A Seemie Fo+)

G. barbadense L. [ 5 =i3etie (sea island) 5+1/fmiSw wait (Egyptian Cotton)]
(ollg : syieceAl (Malvaceae)

17.6.1 Terlfe ¢ far=

SR SR gfemid (Old World) Jt it w121 wferia (New World) $&1is eisifes
TN StE TrEle TR | @3 B (IR 9AlR Beolfe MBS 52T ©id AR |

S 7R SR fT2TT 917 Teolfe AeT® =0 <Al 9ol 91z (S (G. surti,
G. robinsonii., G. triphyllum, G. anomalum, G. stockii 2%f®) i, =Tl ¥« TF (GGIeEe
A ger Sesife 2R BT AR (21632, Sifefs, e, anensiin eigfs s
ARG TOEE) 7 el 9lg (4tF (G. tomentosum, G. tahitense, G. darwinii
#4ef®) | ©2 (DT TF W0 (e FFAe (hybridisation) e 27 | featadF werd
) AFAR AT FAAS (Tl G T2 27 Al

T *roi gre emal ool 5T W #ire S0 | Iew S, [,
o, O, e, AT, T, St 3fTT, smiw, Eeaele, TE 9 @Rrsice
TR AP BT 2T | TATT SralRe SR 2wifes SRTe 5 T | GO N0
51 41 28 % Al ol gl (G arboreum) | SRICS 2w 9ol SeoAmdIGl Aeyefer
(AT, AGR,T2AE, (6T, TOATH, O, Oy, AeEe Rz [
G 32.91 @I (%7 GHCS W&l B 23, AR W& ORCed g #AfRd 12.35 (i
(@33 (2020-2021) |

FTANG FANG, oo AL EO @32 21, @o@lb, TG @R g IR
ffmemefere o e e aicamel =31

17.6.2 e FCIFH GICOR
® o, T, ©Iel, eI, Hemel, (F-8 Ty
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17.6.3 94

o OIS AL SLFA T (Cash crop) | 1 2T TR T2 qEe 27 | Sfemd
fafeon w1 @ witng 27 e el 2|

AT— Fecaewa oM (lint) (AT T G, For @) [y B wd to
T | (T AR DR (tyre) (ORI Tl wenid ol st | Afewl, (st (oIEw
Agiore val 2R 41 2T | GFUCS SIS oG, SA#[MS wisl &= ( jeans),
(Tl (denim) 2iefs FRfegres el wsifaz|

R, oI, (GREM, 5T dgfe wea ARt (ol 28 I I7 | Sk Fhoe
AR w3cd fofea site @ifit wie (silky lus) =it T | ard bRz
(mercerised) T JCeT | B ARHR F(H,0K SATIA (OIS ¥ oA (A
<17 (absorbent) W&t #he T, A AR [Reg CEeee | @ef Erpee s
FI5t | REPS ol F64 (gun cotton), IR F1 Todw AZaHifem
(pyroxylin), CTeTRIC 2ef® 2iFs 23 | 9ail (ACF (oS! ([ (rayon), IF COAITO
TS T | $AIF TiE A foTor (A @5 (felt), I, 7T oefs awe 21|

A s 11-25% (o7 (Fatty Oil) tF ACE Io7 2 9l 91&r (=1 (cotton
seed 0il) | T FITS €3 (S5 IAZTS 2 | (T AN 0O, (I A ZBTGITSTCTAT
AT T Tod (orey (oel 2ot | @B ote ot [ s (gossypol)
T o SR w@g e adfery I @R A ot asfies 2
T[RER FCE | (o5 WFHTAR 517 Tl S SRME e Al 42 (AT 218 4w,
i AT Tl 0o 2T | [T (AP (TF) (ATF FloIGT IR FIZA (AIS o
27|

Fe Ml Feretedl «e ARt sptie tedite I9me |

PrFTEa ge—=1179(5 (ergot) TSI @YY R I T G4t (crude drug) 2igfece
TJI=e 27 |

AT —oIgAmFCo T 27 |
AT A weT— @z AT q6F ML (yellow dye) =iel T |

17.7

TR (oo, I A CNE (e G3R (19 9T € QI 200 RIS (95 2hed T |
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(e (o5 Qe 2 IR SAE, I (RACE S Wrx wie, Nvd, I¢0 oK (e
ft Flowaen oM (F1g I (O @ES BT 9T BTle GRS, Sl
G BAIRFAIE | PIGIT (o sl foigel, SIe, [ @3 aoiide M I9zees | =ie
ARBIRTHR FACH eI 1€ 9 (hard wood) | (e FICIF o7 DA | SIPRIE#1E,
I3, A%, oTel-wre i, $RowgE, @iz, s, 96, @eeReEe fFem,
Joe Ryje @ GRaEa (Al Tojifire @ 76e1 o wiF A FY TJ7Ze 2| @fbfere
IR DT GEAR (S, qGH, I, I FE IIZ© T | I ST [ T |
TEACSA (TGS S S, A ST CRIeNed 2PeF | SITed 2 @3 S2Fl
TN IFHICES A SIeT7 | Tl & (ST (ATF AR (O 27, Io-MeE (<Nde IS

COley (OCe] HRATST A I |

17.8 ASAE 2MIet

1. WFre Tea fum
() TACFCR (RG] OF (AR RS feT Srare T2 |
(b) o7 =i A o 2Ffe Fi 2 7T (lint) @32 e (fuzz) FITHE A6 2
(c) TFRIEETE (mercerised) &l I e 2
(d) T 9Ng (FI (AT TTGE ? G 2PARIENT | A0 2
(e) (FRIT ANCHHI T o7 o715 BAPBHTH (FAT SRS 2
(f) G (lemon grass) (F19F NCS! 9% (e felof® 23 2
(9) et TR Ceaifess i 2
2. Tro1 7t e fergan
(a) ©I ©& (6o FEIHE A T R I 23 |
(b) TACFET M2CF FEFF WA (S 2T |
(C) West Coast Tall 26 SIRTSIER 41 24 &ife |
(d) =] qea “Trifeias’ A |
(&) IHCFT (0T (0 A (T |

17.9 Tequen

1. (a) @ 17.3 =ifacerl, (b) @e 17.6.3, (c) @s 17.6.3, (d) @e 17.3
(e) (ST ATCSHR FHARAT NN BIee |, () @e 17.2, () Shorea robusta.

2. (a) 9, (b) 719, (c) fem, (d) fiem, (e) faiem |




GFF 18 0 i+, W € 25 BIF
=

18.0 TTwl
18.1 o=
18.2 «v BI¥
18.2.1 ®erlfe ¢ fama
18.2.2 o
18.3 oW Bi®
18.3.1 Terlfe @ @@
18.3.2 o
18.4 5 o=
18.4.1 Berlfe @ /@@
18.4.2 o
18.4.3 FIIIMH TH© TS A
18.5 i
18.6 emia
18.7 TeaweN

18.0 Wy
G2 G0 oAld T AT

e TORCSA U YL MR (A € 9%) G SN A Sfee ©&d (2IF) B
MHCH G0 W QR FHCO AR |

o 3 fodls T bItTd A& THE ez 3 |
o 3 Tl Terlfe, Twia, Seoma 79cE 4l Mre <k |

259
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18.1 &Zra=ll

O3 GI(F ST AT Yo OTH *PY G SRTeT G ©8d (AfF) B @R
e Taw o e Sicana s 2| [ifey w-ari7 @ics, iTeiE =
B TS 41 (AT A HOTOR (ATI7e FCACE | &2 Oitnd Sroifs, [egi, via-wnam
S T G AT el T A Sfgr Reatas “ApIp! s 207 | FRR@Ta?
e [Rmel wifte ei@ eiEna 39 231 e Sfeneita IRy R stew
1% 307 [t M IS SCeAnaE Ao At e 2o |

18.2 4Is1 B

QG I : Rice

T=Ifes W% : Oryza sativa L.

Collg : apifSat A (PN (Gramineae/Poaceae)

e O. Sativa-3 40 -2l (subspecies) =Ntz-indica €3% japonica |
18.2.1 Besife ¢ @

qIta 7o 2wife I8 oI a1 | oienz [y @ a4 sativa 2wifs
B T | 9107 2wifs antas (0. glaberrima Steudel-‘red rice’) ®ig “if*es Siifem
B 1 =W | GIRel Aeifen TB 20R GHRICS, 78T O. rufipogon Griffith (At
(2iifS FERFColsie, 9 AN At synonym 20eT O sativa var. fatua, f<i6ta9 (selection)
T | G0 Solgl FACol, A9 ATed Sesife 23 [N 2 (Lower Yangtze), «i2eme
f5al Tea wiared A, I aite Fld Gfice, Sgsfe q@sE 5000 Al |

18.2.2 o¥

® DITIR TE—BICIR I SIPAF, S0, s [t semi casice sial i
| IN—(1) =8 @« (Autumn Rice), (2) = &9 (Winter Rice) @3k (3)
GICA 419 (Summer Rice) | «Tva SCa), SN «ig Fifs wwgaldl, @l @2
g @ SfaE Ghice B 28 @R JEHE (120-200 fiw) fcs Qs |

o BITIA AN TN—@CeT o, o, deoe Wit [, Tp, wnfa-Bp @k
I LI (G Iy SRCOE B 7 | AN SF (ACF AN FEge i (pH4.5
(2ACF 8.0) 49 BITIF TocAAN | ife, (@ A FIFF Wbree 4w 5 |
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QRRNST—IT BT S ATAGH T8 (25°C-35°C), WY SRR € (A2
«ft T SfeETe Sfgw, Oz o/fie sffwe oo (IR A CR) | @ AT A
9% ARF JRsire 120 (AcF 150 AN, GTAGT SiteT 419 5 27 |

T (O 8 AR aae—ahire fSa-6A @ @ W2 iy Wit 3= Iea F4
=7 97 fore WS FmE oiffere T =1 @3 A, T Sl R Fre =3
G Cofd A, SITew SR FCPG Al (NIRF A G3R AARG MBGITS,
TS @R 2B (NPK) 2itlel 91 20 | sReIcs, [T I3 @Il Aita
CFE, e @R 21 T AR @R PRl (o 7 et FiRiGites AR (re
| IR AR AT AN G0 T AR S |

Atem 2a—4iw &G (broadcast) @ =0, @fS (237 hce 75-80 (e
e wicel | 9T e @ IeE9 (seed drill) AR e 65-75 &fer A @I
Xl

AT ot — el 78 G2 (@SS 26T 1T | T (OIS W98 e (o
ST | GTIE O SeTvl T I | @I Fa0e 20e 2fo [Fen e 3 am
3T IAFCRE FRITT G (VAT Feme) wi2dt eaize wafee ke
SHICEE (TR /28 T/ Prece), Tepia Aee RHTE I2R FA0e 2 S|
AN (@A AT 4 &) fifdy 22 TRk @RiEe (afieim/ o) o,
SIte 8-10 96! TR FCe 2@ | @2 AfFww o @ 4 21|

A% F9m—E 99 (sowing) TW—
(1) "= &b (broad casting) At e @ TCFI AR,

(2) = a1 (seed bed) BRI TOR IH, (12 BRAISRE (@i T 2| ROICAR
77 Teels aret Wb W o e @ 9w Awrerad (120 @G 7, 30
IS 58T, 10 GIfS 9fS1R) Fetefler ot o) Fate 27 | Sitera SF=e (germination)
W 13-9F TMCa S0 Srose 12-16 ftad WA 2aiF @R FHaE ATl
T =W @R 21 MR 21, T2 sAroteler kA Wiz ii5, eiaf we owre
@1#19 (transplant) 1 23|

CH—3F o 20 A (FINe FECT G0 AT T A AFCE, O (ST
A FACS | @ AT CFCe 7-10 Tl S1%d (6 (el SR | G
B @A T CFS S (TG0 Sed weny il T |
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o TE Fb, ATIT IR FLTHFA— AT *oF! 80 Sl Ui (ATF (9lTeT, Tfew zegvael
20, T 6! (harvesting) 231 01 T GRCS 3-4 M (FCeT (R[04 ST
=7 | O, 0w foica St Al (threshing) 31 23 | @61 FITHF WO AR
(mallet), TTWR 2R @I MR eiE” Al 7 6231 Afelfenreita e G
(threshing and winnowing machine) G | ©F#[@ ST 4= 5L6F AFTCO Al (ol
e el T |

e ~FwehE 5w (Crop Rotation)—=Iie, ©RTST A &ATF, T& (A 7T
Qe F6 TER SBLS! TN SRS Sy T 5T It 77, (@ f{ifen
Tle, o, Fel, SN &AQl© |

o TEN—ICH AW, IR @R AfFE TAYTHT A 3R FRACECH wFgs)el =37 | (5
(237 dfc T, ST A @R [T 91T FoIa Oael S (#IfR(T SR |
BICH AICa Fo1 (239 2f9 15-20 T, SN 4 25-30 IO @R (A
I 40-45 251 | 2020-2021 AT SRS (G HIeR Seoive ool 20l 121.46
ffere B

18.3 9% B
Q& N Wheat
@@ifes W1 : Triticum aestivum L. (F63 &)
T. durum Desf. (7R %)
T. dicoccum Schuft. (4 91¥)
Collg @ apifSat A (PN (Gramineae/Poaceae)

18.3.1 Tesife ¢ fawiz

TIFSATORe ST Al AR 2! 915 | @b #JfRSie 7-if 517 27 | (oGt Teenfen
20 *roiel AR W @3 8-14% (AT @ (| o aeiifon Sesife ol
Tioe @R 92 AR RefFe | S 91 =W (@ g2 2w (2n = 14), GhleEs
(2n = 28) @k =6 =S Aegilops spp, €3 fEtasIaer (genomes), Staafer &R
o417 (hybridisation events) C sisicrs #ifsfow b7 o (bread wheat) % 03 |
gifesiced ste (Vavilov, 1926) fSatae st wiifrgfs «f¥isl wizas (3691w gacs S[fge)
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@ st (eww 3fRefm); Sea wnfFw (6§2eEe (T. durum @ T. dicoccum)
TR Tesfers @R W @Rl @IAEe otwE (T, aestivum) el | &b Fiem
oo Fod 9ICNd B 29| e Sfew el & Fpiecels $1F 32, The origin of
Cultivated Plants -« Iecee (3 Bi2fenT € TTCH0 arid SItd oi% I+ e f2ita fofere
20Ol | [ ACE SRR S FE 2O A0 | TeR-AfRe Oiie «3% SFelifiaee
NF TSI e e o[l 27 |

ARRITS ST 9 B 27 | ©F #tF2 B e, SR 32 SR | ORTe Tesim
SICTE *fo4l 80-85 ©i9i2 ZreTl Triticum aestivum; Ot = T. durum (10-15%)
3R A W 5 T T. dicoccum | Tt o Beolne 2T gdiTe AlgR, N,
2], “iFowaE, [2iw, SRR 93 AR |

18.3.2 oI¥

(a) BITTR ANT: GOCHl, o S AR TS T | AL AMGITE) Aol
a1 (Winter wheat) '@ &= 919 (Spring wheat), SFIRIE S5 S, €2 W3 &P
2| SRS (I SCBRA-TCOF MO 9N @ 2 @R No-«fes oot Fio1 27 1wl
ST (I (@Il Ay GoTe A9 ¢ Arowite], widfle I=07 134 9 51T 27|
A3 S A O T AT | et SRed AIKS) SCHd 91N SCoFIge AL 27|
54 RIS, N 3.5-4.5 AT ACH|

(b) SRZreT: TN @i Tl qR FfeHteRe SRReT AR 5 BT
S | G I (AF T (Ol AE 15-220C wisi@l ARFCA ©itAl 2| oS
SICe I I RS T G T OIS (ot TR | A JBAr® 23 (AT 75
GIfS S[Cey AP AIF |

(c) DITTA T Cofd @ AT AT DI TRC R, 2AFT- i Al deoe- o
ATAIS 27 | AT At for$a w03 Mfog T | wfiics Soige i ishricm ssifefere
B 2T FACS T | MAGICSCAR AR S I 900 S0eF T | T8 3R APe
AT TSR ATAG T | TCS TACECHT TS AFCA TG TR 2 A7, 7 73
27 A1 | THFETAIE SCed (FCa (239 oIy Sfsce 100 (Ffer iBGIite, 50 (Ffer It
8 50 (e #{oM A FACe 2 | AKFTS ARF AT FOR 217 9 (@I 2 | o
A T FOF 2 N AR & FF, 3-4 A7 N2 TT G ATOST TGS 5|
A @ IR TR AR 27 1

(d) Fte= 77 AN (237 iz 100 (AF 120 & e aAcel | e qre @7
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20e (237 df® 10-15 (G e @R Arew 23| [ (RCS 96 A (=6 =7, O
TS T AT | @I T S T (2F @R wefE o Sie @R Steie e s
FqC0 | Bl @9 (smut disease) Y& GHE, o & 92T 4! S |

() AT (iyw: =@ = (fungicide) =N, ©IfF, S T (<l F1 27 | @ /a1
e T 3 AN ABAN A NCAPIE A G IIRE A | @S S AFS (@i
I F AR SA @R Gy A et foig 1.5-2 & ekt Al @A’ (2499
THEF) TR FA 2

() A% 39 AT @t i 13 AR ey 15-25 G FF a2 Wi
3-4 T @Y wize aFl TN [ew w9 @, O 93 HAfReE ARace | e kivrie
QI (TS A | (4T TS 27 e eafer 4-6 G Wi Se 10w | are SfEwis
o T TF T GR AMSFIIT RIS 2 wfEwed | e 9t foq AR o7
S FBGICE A 2T T 27, G (eI Sros(d | @38 st il i i
¢ URe forq YR 2/} WEFAE, G SRl & A0S 27 |

(9) GT5: o %o 4-5 & C6a At =¥ ol @ ©F AFC o @R
5-7 fae 7td2 @I O Wre 271 AR 2R, T @R foq AYR @7 9T
F(E (T BIFERE 6 e 2| @ wWioce 1-2 T @ @ &icel |

(h) =@ 51, AT @3 FgFHe!: o1 @ 100-120 T 71 o1 211t (57 ©RCo) |
alig Sl Zef7 20T AT | Sfied ¥ SilemE ifaw, Witd wF IR 91N Fo! 27 | (26
@5 Sif6 &ty A SN FE, @AW SICF 2, AR T FIe o7 e 73| I°m,
sbifere Al *febifers (23 e =Py TR F1 2| MOREE #7 n=sf @, o
F(A ST LMITGTS T 2T | SO SF TS (WCH, TS, FH12+ TSI (combine
harvester) SIS OF JCFT AR FAET 0|, *PY 72T @ SARFE 31, Ao el =g
e Sl i, 98 ACH T 20 |

(i) T IR 87 @aniln (@39 AfS 15-25 F30IE worw sileql IF; G 8 AR
AT A6 @CT 2 40-45 FIOE | ANRES, AHE (T (ATF 12 = 4T e |
(5 o Testive 109 fuifersrr (TGS B (2021) 201 Sy 915 TAWHIS! TS (AT
e (Rew 33 (@39 afs wet) wies fHfera =iz |

(j) *riEhE o I TR @ AT T W O 2 TRl AL A
ATGFRE BT 5T | (T ©F, T, T, SR, *F-71G 2l tm sfirs #=ie
BT (crop rotation) 1 AR | FACH FCAI, el & (mixed crop) oA, 9CSF 05
TE, T, (2iem, o9 aefs @ aF|
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18.4 #ii% BIE

AE W Jute
(Jelfels =% : Corchorus capsularis L.

C. olitorius L.
caltg : BTt (Tiliaceae)
18.4.1 Terife ¢ fawta

“AG-=fog (golden fibre) T <yre | JEN, FRGT® wCAF AT N0y AT 2002
24l =371 C. capsularis (feoi #5) ewifety wsm Sesifem zal oa @3
C. olitorius (31 =I%) z=ifela aAlefe Tuwife @@ wiFa gz Tom Seife @m
IS CRGTY 57 SITO-TITF W | ST *odl 75 ol Gice fow! 7% @32
I whice ol < 517 231 ~iFoTReR #iF o w1 it | amiet [<eig, e, S,
TeRAWH, (T, fgoal @ FiaEite #it 5 2|

18.4.2 oi¥

o ifb ¢ T tefa—dMuiers «ife1 fcal «itoe1 At ol WfSTs =1 517 2 AT |
A BIER Gl RS o7 2| O AT, 99 917 GF F2ole 2:(F ol
A T 7W, A& I°AF W@ 20 e o[t | Fige WA IR o7 @ tofiE
age oF 2| e Ab-2TAR CIER]e a3k SSNE ©id, e I a5
el 2| GBOIE, SIF IQCEF I, TN (ACF AR el | 930, 72
NG FHR o9 W2 A FH O@ i T ¢ T 2 | OFPF IR AR
e 43 =6 2|

o AT ATA—THNT SISl TR A AT FACS | (N A, IIT 2T,
{35, FFCAA WMH IR o AR Flaw G @il ol 7 el 27| foel
AIST (g @7 2AfS 18-24 & @k 391 216 %@ 10-16 (S AZCEITSH
TS 2T ©IeT T | ATAGH AT VRGOSR SICH S TN FCHE (RS
50T | 2P (e T BIGITSCE S 71 wsifaiiel | it @i 30-35 i
0L NBCGICSCAR SIS, 3R M SdF Wew 27 50-55 Wres 03y | RGISd
Gy ST ARTCFS A 2SR, FACHOT G FAR FACHO OF a2 @R
ABICR Ty #GIFRRIS RISHRICAT, Foiife a1 23|
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et IPM—G IAER S 2@ AF @ i I 27| 2AfS [een Fcew
Ty W 2 20 &N 6 (75%) A 30 & SmearTs & @ (Agrosan-
GN)|

ool 2IG7 ey = dfe, Afte @R T SeiR (e o3 Bow @R
ey fo et Twr v =1 fo SAe o 2fs wata (e [vea oo
GR 12 el ARCe @R & el 0o 2| IEI AR e s
AR 3 A | ANRCS (@2 FHCeT SO T A (@ e (e |
w2 AR Ty 779 20-30 (i Aixce 73 @3 dfe Aifice v alites wo 71
5-6 (IfS 26 AT | I9 27 A WMEF 3-4 @ TeiE A v | I
A& 2-3 AT O e ATIGH |

From—Rbw Sw 30w Faca g o1 oz e g6 9lited awF 71 W
FACO 2T | 51 llE T 7.5-30 G 20, (& (rake) A W, SeNGeita
AT ey BT o (o 2T 1 GtRE A6 Ui | are Wi el 21 @R
T g #1142 ALE S%d Y3 Welw Wee gt 9ites W vRy 12-15
IS Fe A, RO e oFig | @y SIfES 206 olig e @R 2ty (@
oy e =i-g=idie 27 @ A @IeeE F) |

T RET—ANCRT T 127 el 20 T S| (3 7N ©% =& @ Nz 23|
G2 ST 49 519 Z0eT S sz 100 s <6t =iw | Witw g (A (&0,
ST (S0, fon-51F e Siite Wi SR A 2leiel AT 99 | @327 Jvef
ARTHT ST O AN =W BB, ANF, Feod @fS vl Mo Tite cer e |

@Br (Retting)— (3 2fFFaR Fived Fwe oike 200 QLT 525 91 27 OitF
@R ICE | TR Se R AG ST T4tE SRIF 2o ©8d (@ Abias
(704 (pectin) &Mt (gum) € FISHRICETE (mucilage) @_Ig® 2 IR, T(A O
Jl Simafe] 52 23 | wW[e-Sw MR Telts, 9t @0:- 10 Wt 7= 23|
e, Wit FIfEs NER TCrwFe o5 Oleman @3 siv7 2@ s 27 20
At 30 WCa | S ST ARTRs (@9 63 GRIgF Iw 90w, @b-a3
M A A AW QI S ARSI G (O Siteelid s (el 23|
T 72T I R (AT AT 2 A0 Qafe =re @ 9| (@9 wiges
T S Z0eT WIS R AN T | Sl S (aier [fese (bleached) =3 |
Qafe] Srogein @bt AaE Rea o Aifes oo w0 23|

Testiva— G Trely Besive 2051 (Ffer/ (239 (2020-2021) | 2GRS S
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2340 3f&/@FF (2020-2021) | IS, 2 BICIF R SGATS I 5T
T oNeT +AF BIEe [ 60 =, SeoAve @ SrEde@iay ©itd g sAivz =1 |
Tl 91 W@, (@ ©OFed 100 6 AtFcea (2021) W SfEeied sRfFe
AREIRCT | 47 ST I8 I 20 (0% W W IR, Sfoeey @2
SREE AfSTT 7 |

18.4.3 JI(AFH GFe GTOF <N
C. capsularis (fo=1 25/ =i5)
o =&l (JRC 7447)
o G-I (JRC 212)
o (A (JRC 321)
e TiFi2 (D-154)
C. olitorius (a1 #f5/3%f i)
e I (JRO 7835)
e 39 (JRO 524)
e (3iA (JRO 632)
e 5wl (JRO 878)

eits witem $R Rifmier @k siFesRices Ramve R e ¢ e
e1aite SRS CRIJAF (Central Research Institute for Jute and Allied Fibres) -9 #iit5a
T lofe ol 23 |

18.5 A

i @ TG TOR TfEw N ST M0 @R SN ST (W0 24T =P
AP | A (Naee 4+ 9z @ GFaial e | aoia 1fo Solaeifs, amsifa
@32 BT | SRS A4S 3fTH AT 517 T | 49 9lTRd 2 GO SR | ST e
ST NG, S 8 (@A 4 GUied! BT 2| B2, IY TRy @R AE A
2 ACAG A BICA | B Gl (ol #17 e 5 341 23 =loea ol Ser otet ol
o 2T AT CF@ @ | SRS AR, @WT—SN (AF el
ffer 2, AT 2, 2@l Al SHams &kl e i, THENCSl G e —I[_ Fog
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ST T T A SRR | A 80% I (AT (olTeT e 5T 27 | &fFea Wiz
FCE A 5O AT AN NS e 1 22 | quacdl 4 AR 8 AT SRSTR g4
3R PRSIl *Y 267 QS (23T g el [eed @3 afF R S (rees
AT e fofRrT SR |

G ST A AT ZE AW | @fBe (it liaee, @ IFER T @R
TeTe AR SMYTE *F | FERF 51 & e T, aestivum TS 2eiiol | ww 7 2idie
it el zeem T, durum @3k T. dicoccum | ST SCERT WA 9 (@ T @R
G2~ A T o1 22 | IR q@eaa wwel AifeAicee Skziedl, 26 23-75°C
IS @R (RCE- AT/ SifeT- e/ STo- e ST oI SIS | BICEd Gfsl 3R
e ros 1, Wi [, A7 246, Gige I A 394 (WA GR-AvAE G
e, 2RITECN e G2 AN WO F T | TN, FH2e FATSIOIIT AR
I oL, *PY 725 ¢ AAfER T, e T @R Ared i Fut Tonfr e Fre
GFACH I 1 2T | OO TERIFR SN SRE ST SoHerele] (9l 3R FMerR
(lodging) it TR ST TBR I SR FRRCIN! | KT 97 AT oIS
oIS (MGl TR 2ENS, GUNe SN (7, (239 Afo 0 S SICF (MCeR
(oRCA SR | AR 0ol ST Gt 2RFEhE 51F 1 23|

e g 2 57 =3 e | Bt (age sibatem 1t awfs aume
57 =3 fow! «f6 (C. capsularis) @k f33t #i% (C. olitorius) | @2wba ©&F T6 &7
A R I A6 T G [ A | 4o 2wifed W sy [y sidme @Rl
| sifer, @6 A o wfbce o At Afdce s 3909 231 Toige AR e, e
i, (6 (rea! TS SIfeT @re 201 @3 (AT 127 e, oltg & SR o[
e Ol T | (AT (AT 9lIR (FC sl AR +I6RE ooy [ffe s ey e
2T | S @6 SR 2Bt e SaRie | @t afemm [ wwem o it
o (AT Sl GIee Bro ST | ORHE wiFe #AF afes st =1 A6 o8 ==
FICT TR A AT F2AR | Wfolie (41.5%) Freifes aam w0 oeel o5 23 |
T A A7 o (ol 1 AT N | AT Soraifare s wesies (afeR (grading)
3 27 | 2A5-e TR AR G IR (diversification) JReCHCE AT @2 I
ST T GR AGRET P ™IF SR SPTEd |

18.6 T et
(a) 4It1a 9o Toigwifs & 2




NSOU e CC-BT-07 269

(b) =12 2ATSIBITIR (Combine Harvester) 1% e 356 |
(c) T 51T F 2 @2 76 Toraifare! Srard T |

(d) 41, 91T @R A SNTRFNS ALRTS Ft FCF I217 F1 22
(e) TR 21 2

(f) cafe Ice aceT 2

18.7 Teasle

(@) @ 18.2,

(b) @ 18.3,

(c) @ 18.2.2,

(d) @s 18.2.2, 18.3.2, @ 18.4.2,

(e) T (T MM 72T FRIT AT WEI2'ACE | I Al TG A1, 9 Aefo
FACER AG12 T4 23 |

(f) @2 18.4.2




GFF 19 OB 92 I oima o9 e afeGasad

N5

19.0 Sy

19.1 o=

192
19.2.1 Berlfe ¢ @i
19.2.2 BITAA 2M&fS
19.2.3 BitFR (I o) elferaiaad

193 3%
19.3.1 Sesife @ /@&
19.3.2 BITAA 2M&fS
19.3.3 BITTA *I&fe

19.4 s

19.5 T emiaEt

19.6 ‘TeFE

19.0 STary

a3 G0 A FE SAfH—
e Tl 8 IfH, @ 7 Afs TAER B AEwe e IR fMre stk |
o Tl ¢ 7 dfFaad »&fs N FACO AR |

19.1 &Ia=t

Ifre I, (@F [GER @9 7ES o o9 99, T8 SRedEe b STo/g GwieT |
R4 (G T BITTa @-5pdliced 27 SRS G *[oFal 8o Ol 27 AREITS | Tesiive
29I Siredtd bl R 224w B9 wiHsia 63 itz | i Seoimea o=y, [y oRces
F T | @f5d abem @ v ST | B Ok IR TriH pRtER e eidiee qun

270
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e TE ToFId | G 2y Aot wee {4t ;B S @R A | T8N G/
S 4fS AL S-SVE TwiHF 2NN, B @R FF, O 517 € aAfgaeael-[E s
Al |

19.2 ot

3E T Tea
@ifes 5 ;. Camellia sinensis L. Kuntze
(oll@ : RT3 (Theaceae)

19.2.1 Terlfe ¢ fawim

AsF 2700 AT o 5G9 7R N T 2 SRKEF FE @ 5 osArer T
T AT I B | 04 (AT SFY AT 97 921 | 21263 *[0) (AT Hoaowest Sreyos
A4 Triols AN 2R SiEa v | TS § Fi 9INs atg 9 37 B 5IF @R
IR siwfs fifsm Fcaa 780 At | 3G B == M ol 3efems s
sfafoe B A (AF ArIE; @3 302 Woim @ B TorsrEE (571 #itd, 1000 ABIcH
SIATA BICTE 517 w6 | B o (A0 S e 1818 (ATF 1834 AT W& (I
& R R[iG= SRTe BIRE bR 29 IR | O[S OF© bl St S{Aice 2w
ZI SRR IR SR | AT FH PO | (I Bl SerAve @3F 27 1880 AIER A |

o 4R OFT@ T TSI BT TR | o MOeF wiEeel Joie @R 3wI-Toiea
TR BIgH | 92 SRl (CF OB AF @G3R (RG AR Bl | Sier oy, oo (ree oA
BICTR S (e =l | SIS SN @3] fNR6ae] SIeetst, SR=l, J0N BICTA Al sihea
R | 3 STl SASTFA AR AT BARS! v ST IR 27 SIgl 2
e | MTT© T AMOR bl | SIS {32 S SRR TwloF =/ HIRE TR
GHiICo |

TEAC B & (9N T61-515 FCIH (ATF 7 (NACHT & DS oe 7T
T2 (V0¥ BIT A1 2 | @IF—DI, S, SRS, BRI, ST, AT, Hee],
Tattest, eal, oo, SRR, wfwel o F fRE St o, Sk SifRe,AeiE, e,
qifers, (e, AR defe

19.2.2 BITTA “ife

Bl ST safe fagamel—
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(a) sA3fE At i (propagation)- @b s = ARES B 9lited T 7=l
SR T A YFER e INREE WOl AR | G Zre TeAF AlRcE @S’ (jat)
A, J-EPAE ST, ST AR SN e 2efs |

IRHARWICIR &) ARG e 7 (seed garden), Bi 9MCR 15-20 & 7707 oA
T4l 28 @R 10-15 bR T @ol W ©f i3 A4l 23| @3 59 e (A0 SAT BIR
3-5 93T Ghlte (Fo I3 I |

e RHARBIET T @F-orel [(f¥E Fif-93 i =@ iR 3 Eif-as
Arel R G P!, 7Y, 2t FF 5 (dormant, nodal axillary bud) 72 | @@
Ao 41, WS @d TR alited @I (A0F =@ 50-300 5 Fifor rent T @
AR @I TERG A (ifr S5 GReT Q1 o Frwie W 29 | iftkafe siekey
48 IGR oy [eeeim e i, fkuge #iffe et @t Fire (sleeve) @i
51 27 | PRIFE 2F5eE G NAA (Fi=iRifer snifsifbes spifie) <t IBA (3reis 513k
IPTe 2gfs T IR2E F4NS IS TG 27 |

(b) o (Planting)-5! @30 I=IFEIT 16T | O3 @A B MR (Aol FA0eT o
7] 60 I=F 2@ Y GO 5o Al | Bl 9T DI YTSIA (@9 I 27 | Tew
smores (239 &fS 14,000 (ATF 16,000 6 aNCRd W0y Aa A 2| SF S0
Qfge] (A0 G (9l @R JBeE e *[ A PIGHICE Il (@9 I 2| (@9
AN 9o ez Zeem—

e 3 AfF (Single hedge)-60 Gifsl x 105 A
e Il 12 A (Staggered double hedge)-60 Gifs x 75 Afsl x 105 A

AT Tls] SRCe 9(Ited AR e Sita AGiie @4l (contour) IR I
3 23| Silefe Stk 1Ry 75 (A0 90 G IEiH AT 2| B @ISR @AY
A, ¢ A g2 A [ Toizew @wa, Jfa 92 2t 45 G /el @3g 30-45
G e gE et (pit) 2w FA 2| Afve Wia fea Sed Gt 29 35 I
(rock phosphate), ©sitaa SIKC* (top Soil) FAFTFACES, (SCEF A Al (KT A |

Bl 9lieefed @ 12 (AF 18 I 26T 53 @R Twel 45 (AF 50 G| @2
SR MR @0 T T AT W T AR N1 2w o Al @2t
ARG ©f (ol 1 2 BIRE A2 | Bl alieed gt Al s 12 W g3 @i @0
FIN QST (Aol T T | T D O (G e W04 6 . g1 @ ke
At |
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BT RS (permanent shade tree) Twizzel zret—Albizia lebbeck, A. procera,
Acacia lenticularis &gl |

o v o zEi—Indigofera reysmannii, Gliricidia sepium, Leucaena
glauca @gfe|

(c) R et (Application of fertillisers)-5i 9Itea #le! g &= NPK 1,
e 1978 (icronutrients), & AR, FCFT, 742 T (TR ACACH 2 | LGSR
sifent sifes | @b e oreat 23 TBREE W | 2fS viF Iw wwd TefEE e
SO ARTFOS (A5 1 & | AT S (239 @fo 20-80 (Ff& PO, <=
NG TAFI AT T2 T | B o, iR @ o (e, [Reew 63
(=I5 7T AW [eToF A0T! 6! BER | Seys@Fafle™ Wy Zn, Bo, Mg @3t Cu-93
TOR 2AE (Tl T | G2 IRl 1-2% B39, ZaF @R oA TR AT
f2BItel (foliar spray) =3 |

(d) A2 =BT @ At 7&Z (Pruning and Plucking)—b! #II®] 7a 1 G AFICIF

T (AT B0 | O, AU @2 ACH SAEGA T 2007 | BioiR @F6 sl I
| O[O WEROR ACH Al F FACE 9N M @CO A | RIBIE GF A4 Sraly 7ea

o Tl SIRE FTSIT o5 Wi 40d A4 |
o Ifb RGroim I Tmifsre F1-(Fw =11, «fb2 Alfafens w1 |

e bl @It feifeeifafd A1 e Ifa w7, T ORI WA wfgs AR
(flush) wo @} wIfiTe e 2o ATH|

e I Twl IGT ACE IF (ACF HZ(GE, Wold A3 sfel ARz I AN |

o TFTHCA IHTAE HAl eIAF J(ad AFHRFACER NGTT 2, AGTRET DA
AT ATOFI? T 27 GR FAEE @9 [ IS AT |

(=l W1 (Short days) iR’ TBRM® 20 ST G2 TN [ AR SIS
sAfase e zre 2itE | @t zoa RHREE S E | 2R ges e AR, e
AT 2T | 2] :E2F W1 (plucking table) 9 FAC (I F-9F0 Tl (S5
2T ) 9T 2R AT RI0I2 (e B | GTF A6 TR (skiffing) | TR 2e (AT
IR AT BT A FUA! @ASTEE M2 B 17T (Z06 (el 27, 3R SfGTAT
GFG! BT AT SR WMCT (O A 2| G2 /A =2ioie wona-2pf«g’ “(collar
pruning)’ It #if3fo | a7 ST 2151 =i 1 T 1 #iret wez Ft (plucking)
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27 T A FIDT AR MRS AT I A6 T2 Aodw I | 5 5IFS @6 7fee
azegs)el «ist (cultural practise) | SeAMGTR (NG ¥ATEA 15-20% @R B IGTAF 60-70%
@2 2AfFIHa 0 & | 7o (oK KBl 200 TTTFe 4R OF AT +i1oiz Sl ezt
s | Tea ©Te bi 9z 209 FRazIe Gt (At e a9 +15€ e v e[ce
AR TRA ACH2 B | AR 30-40 AW YR A 2| GIFRAE GO 9 90e 10-15
S S SATSl (T | MRETRT 77 oSl @ T Bl (ORF & WIRFORCO WF e 27|

19.2.3 BITIR (JTat BY) afeadas (Processing of black Tea)

TS Y2 AT I b Age deldt -7ze 20— (i) AERF (Orthodox), 2R
A B @ (i) 1 6 B1 5 (CTC—"crush, tear, curl’, @ o=@ (strong liquor) | BI
AT ) Teq I3 I A7 T bl AfOR @O ToAF IR 2RI
AR T YIeh-a3 Toid | Al »/iea T s afEasad T 271 qaf
Q—CE«H‘_

(a) TEm W™ F (withering): FR92re B oieisfd SIE @let At 5167 B9
sireeT I3 Rfera el 231 24 16-24 e 403 Sl 2 | 2T 917w qrop (<&l
ALTET o9 @R el Aer Meiafer b g A 1 231 @ft G T3ife
(trough withering) i FRBIETS G2 | DILACER G5 WA B Aol SFical I (Gites
T22iifdR) 3-5 9Glw, 5% «fb 435 AT | @ smfeq M Arelelw e wEs seeR
AT I AT | ASIle 99w 27 @R @O ATT | AR *F @R (AT i
O [98 73|

(b) CABIT (rolling): SIws sirel (@ifei (IR fTorTe S F0eT Areld (FRefe
(Fo W IR T @R 2O BRI 0ol AT | S (FIIT SSTBE SBT3
ATTCFNA- a7 AL 90 | B #1101 W2 It 2P 28 O @R =P 3 ST (e
TogE 2| 2T TEH AR @R (10-12 [ ) W it @ o oie sjes 0,
AR IRl (e el 23 | FACA! T PORFIF (@IferR (redl 27 | AT Sl
24-26° (-43 W& A T 2| @R (IRCTRe AFEre SR | FCORIF G (@I
IRt @ifek Tt 203 @ 87 I3 BitTa aigfex =i | I (orthodox) BT (AfeR
@ S, 51 6 &1 (CTC) via o%ta w3t #iel safa @baces (Rotorvane)
G BIfPI (el AR | TR 6o 78 OISl IR &y wwarem B 6 51 @i
AT FINT JIZ DR |

(c) 2=t (sieving) : Callbicat ireiafer Frebi (sifter) WINF TcEga W w2
ST ST RIF T | &8, (25 € SF 2ol 5 +ite I oI 3@ seief fuge




NSOU e CC-BT-07 275

Y[ AT T2 A A | A =i B1. . B 51 #ifel «Zeita =2 341 231 @i
P1w51a (Rotary sifter), Antem™e P16 (balanced sifter) A1 2 LTS SPAH IR
IO 27|

(d) &% (wed (fermentation) : =St CAIBICIR 3G (I (FCo (@ TIPS [fea=
saelte, G wie meR (SiRd afeiz) S gaifde 23| Fel siwa @ (brew),
Sl AT AP — (T Aroere! (briskness), 8wgen, fe Teme (fraigifen e
faaERifem), aefe 3R = o mem I TF @eT A TH aAfF PE =7
ARHR PICICHT (CRTS @I #A1tg (trough) A (IFIT (continuous fermenting machine)
2 (ACF 6 96! @R 24.0-26.5°C SIsSI@ | ARSI, B8 7 &1 e, 5 o
(liquor) %1 2 @A (@ T 407 & e ©f 2 47 2 w6 MG [06H | 2SR
Hrifee-93 S [feam we oo q6 27 oiEad |

(e) W A1 (drying or firing) : T (7S Bl 2] A WK IO SRCHTI SHCA
7 | AT AR Telol 54.4°C iFoiT il I Ao 4t wieiial 93.3°C (o

| o AN (30-40f) ool e Iw ¥R wiwed Al S92 T T e
I 2-3% WO @3RSl 98 2 HeeTl |

(f) caf®r e =GR (grading or sorting) : G (dreier) (2T B #®! @6 @A™
SItHE A6 A% 16 (bulk tea) | @afet IR Tl 20 SAIC 12 (olfeTl ©iFice (@ (breaker)
R S TS F2AR GHGFeA (fibre extractor) IRTE T | FCIFO WS STSCA
feuge gafea s M afFaFe 51 sret viem Fa 271 O Sgfs, S Sieais!
fifen ifia 51 oj2F 91 20| gelees et WoR (sorter) | AGERF (orthodox) BT
(g I7Ze =¥ Middleton sorter 2iFIRIZE (presorting) &1, «d% Mcintosh i Britannia
sorter SICHa (¥@ice Slol 29 &y | 57 & 57 (CTC A1 “crush, tear, curl”) SITIR (F(q
a3 (@« 1 Vibrio sorter I=F F1 BT |

19.3 (e

Be& W ;. Coffee
Iwifas 1% ;. Coffea arabica L.
(ollg : ¥R (Rubiaceae)

19.3.1 Tesfe @ @R
sy S (gl onfml (AtE URAITAT™T (Mascarenes) =i5@ | 2fcifsaia sizfe
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S A @R A e reREie [Ree 267 ofE, Teae SRk I
Tesffe =3 | I Arames @R Todmmes SeeR T Sice, SR [fen 7,
A4S e @R e SRR SR FES0 ¢, 27 S, eiRe w2 oS
@ (A @8 e BT B |

AP (e Teoife AGs SfRFel SRergies | W4 SfRFeR S0 99 Sraeafe]
TECaIbIZsl #lewl AR | OliFe, AT, Siel, TRl defe nfEre-oF AR 2 @RP6!
3T R RIS ¢ @RPeE W& (hybrids) @ S| sTwNel oY AreNes w6
a2 I P | RIS I oo @RS I e 0T Sitel o |

MRAED FRFT Teoife SNfra izcaeal Lake Chad =126t | Fwel ¥ o Sifraiy
(TR, T, AR, G, WTSR (FH6 W) AR IF FoFed o
21|

a7 @-5odi I Teoim 27 ST | Sl FEF THAMT STratalay Bie FCeifa,
TR, (IR, TSTTens #of® BItaa | 2021 ACH I SAMCH SRCed Ze e

AW | FfF IR S NEFT JEANE |

e 4wy @ P 7ZIF TOPACE (Food and Agricultural Organization, FAO Rome)
A @ G0 W BT 2I0F TG SGFe], O Oind e | 65, Sifseag
GR (T I I T 2| oG, efTH @R TeR-ode Al T
AT T | ORI SRR I 5 27 FA0E g oIfiErgre | (@[pt S
F6F @R (FAE IR AR FHCE ¢ ToFT Seca o5 AR 51 27|

19.3.2 BITTF 2IGf®

(a) wifr 15 @ 21@fS, Aitea T IJRYW @R AS A T TRy @. 5T,
950-1150 & Tzeow, Teaydl A YA Ghice JF 67 27| Sfce AR I3 9%
A (clear felling) ©fbe 717 | FCw( Kexia wta 390 =3 o= (wild shade trees) (s
siiferel Wi a1 WIS 9z (Erythrina variegata, E. subumbrans), S €% Al Prete
@3 (Grevillea robusta) @i @04 a1 ©Itan &1 sen A | &N e FESH 7=
(block) ReE F2Ce 2T AR AR ATF 212 HFEAIT AB | IO SO ToeOS SPIF
ol 1 2| ARG AT PRI FRea (Fea 2-2.5 f 93 @RpS SRea Fe
2.5-4.0 | AT vie @ 2E (GAPR (terracing) @) ACIRS (@ IWRE (&9
(contour planting) <1 Ate 27 |

< QO DI A TN MR (@I T Tl SIS Ao FE0O B, A TSl
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g 5fg @R 919 (texture) =1 AR | AHReS oS 45 99 G SIfEE 2eq T
T | SREE T afefo ot et 250 &fEr It A i o of$ e =W |

(b) HTrea (AF (@A @R AT AT SEFe Afdfers FF Teom W A
(AT | @35 g A AT 2idivs fTS7 T Ferets 78 IfFT, @ SRR 857 |
Ferere NHre (o1 smidf, g AFF W@ Iew ACS sl | G4ifFe oy 2 e
eZ I, T IS IIF STTR, 705 N 5 ELRL 7% I3 277 o </ 27|

ARICET R Bite], I@ g% =R 2o wiece], 1 SoE vevl, 1.6 foR o= ¢
15 @1 T oo, RomR-si@El N1 e (@iv 331 27| s ool s wifa
oy ACF | 89td 1 @A 7 <l i (fine soil mulch) A w3l 991, 597 2l
RS0 renl T | S e IR SeiFe | [cwa Siwet (viability) FEE | SEce
I Al 45 e | Sieres afSe oo it 201 Sioera esim f[Afife «a vz
A 2erT AR TS (ACF Aeree] T FH0o 23 | v SRR A 45 e erefem
wFFe 2| @afe] TUE 2 (AT 4 ofg B 23 (‘toppee’ IEM =) ORI ©itwd Wi
JICHG (nursery basket) A sife{es qICal SPG-GCHET W SRE A 2| @7 2
(FAFIER) GE BRI SECS @9 91 2 1 9ited Ifad Wi e N S Fare
7GR TR e F0e | PO’ ASI SltE T WA, AWES AW I (AT
A T wF 2| B e e Mbre (ollkE A, (I € 2R el (redl 27|
M TG BT AP AT AT FACO 2 |

(c) TorE AT : o5 AHRBI 21ES SRETIAI T @6 FiF NCA AR
@ TRl AT A I | FJOAR, TOF RN (@RPT FRed (0@ MR A AT
safs oo e | FGra HFeleR (@7 AT B SRAFS GrEiel I
916 35T CE (CCRI) 5+ (Cutting) €3 (SIG-FCE (grafting) 2% @R T “1&fo
Tee Tt TR |

TP olted I w2 AR SeiNe (Fhifenhieme) @ el (SAGie) 2o |
b= Fca, 41wl (orthotropic) Fe IR TR IRE GFAG GG TG (TP
BIl ANTRA SIFTe IS ACF | SRyefiE I (plagiotropic) IR FCET BT MR “Abf
1<t s AT BT Z09 @R MRS WS (habit) 571751 € JoTT Srpgais 141-7afae
201

o (AT =7 T A P (ATF 10 FLR. 79 @21 [ 8 e e sAffeicas
Qs (22x15 @) 0T SRS TS (trench) & M7 MIES Al 2| OFPR R
T SoCI?E (transplant) 1 23 | SAfETRR ApCal AT S@eG-3i0, AT @ (ol AR
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(6:3:1 SFATS) | ASTIF (aTI™ 5000 ppm IBA (FTeET 552 Smifere,zeshie) acast
A E OeielfS ([@CER | @3 2x1%0.5 f3 o1cS 108 & «siw #If#f2ca= el [0l 5ee |

(SIC-TeTs oi@mote, (FAPOI BRFT BRI (2 (AT 4 “Arel [#E (Gifs) enfrceie
(root stock) '€ STRIRT B AT BRI & SR SATSIT (scion) @@ et
Bl e T K 2| A Jece, G SeRmcad b A0 4-5 AGICZ (GIe-ers
T 2| SRS ARE G (FlP 1 2|

(d) 2f5%: 33 itz [few @0 2512 %S (pruning) SRErs 41 23, (TR GF-F1e
(s (single stem method) @32 Iz e »&f (multiple stem method) | T si&fe b2
TS @ 25T | ZHRET 24 S SIfe = ReeE fmgres M w6 Ajeg
AZG F, TFETAE 2NN FHAAGS R GO WG I(F-HCG FOH (OfF Tl | 9N
(%0 1.5 fil. Twerm il =3

(e) T AT : ART® for T=F 217 SNCR Tl WAPCS SFE T | W6 (ACH T
AR S 6 210 | Flaw TACH @ apfa el (2 @FicaiRaEa wrwiEs i)
ATATCA LT e 2Pl G Tl AR | 2o e {611 Wibre @S @ e w1 (ol
=7 | Wifbce 2Aocwa wieT [ifkcy wet ez T4 @CO 21T | T 7@ (harvesting) FfF
BItER @36 Sy ¥¥-HRe Fiw |

19.3.3 aiferarsas

SIToR Fa efeFae o @ vt ofafed W (a) foor #@fS (the wet or wash
method) @ (b) ©% smfs (the dry method) |

(a) fow oiafS : @2 srafox Mt Test 1 AT FF (plantation coffee -SHIREE
%) Rl ABTS FF (parchment coffee @APGI FfF) Mitw +f7fow | sfea @He
(AF 930 @R (2R @ pulping machine) AR, AP @ *7 wopIfde
3 2| @I AT (vat) (@0 i My S[E =5 ({98 1 23| oo, T
T @ (ACF i [ oWl 9 | WS Totad SkRe (parchment) 67 I |
Jerale] GFoF (FICE SIAR FCET SRR S IARTEI ZPT AR | S, 2GS SFe
3 RRemrafer 260G Ffe west «ififbe | s el pr wes 23|

ATAGH 2, ABTIT S RePrafer 2@ (i s TR sl swfas 10 =i
AN, 2| S Foreler @@ P Qe TER (peeling machine) ST ABTS
O @ 2| @3 Amiers PR (curing) ICE | SIFRS SPIE G ST @@ ol
3 =W (grading) | ditel [Reelics AR crell 211 SIwEl SR AChAE S|
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(b) &% *gfe : MoRe @ReH [t M @ sIE 27| AT SR
STy SR ST WSl 27 Towd a1t #K® ARCIF AP ABTICoa ok @) fowaaia
w7 SR 9T AT GO AT IART AV FE | G2 IR [CoTHR e Toed (AT
fafozs 200 ATF | @® w0 S [ F G (Cherry) =7t (redt 2 | 62 AR
(hulling machine) ©oI(3a Sl (AFT S=PifTe I, TNWSIT  (mortar) 107 Ace=
ABTTS AR ARET T, SN FF AL 27| AT 6 2T CIIE (AT I @R
«afe 59 A @B© FfF (Cherry or native coffee) it #ifafow |

(@l AMRCR I [T i [Temeferns siuta I, rel 791 23| I «fifbe
51 S FIW GBSIF (S 27 | IETACA (roasting) N @R Sisial fen wited Ffrce
AT | (@I, G2 g wisfh I wm, am wdife o Al Joew s |

19.4 A

Bl @R IF SITeIH T ow AY A5l THA | AR B 8 I A [NTEIe |
T [ @ S S A4l SRETge | B St [Red Sired B adw
IR T (LG AT | IS, -G, Tl Al f07 ard ifs @ Teifeet |

RS (oNTee BIE «H2 2wifs Camellia sinensis | ST, FF 9z FRCTN
(AT SBOG | FfF Tesie 27 2ldiee foafs 2wifs (2te Coffea arabica (SPRIfREIS
%), C. canephora ((FRPG! I I FF) @3k C. liberica (FEARS ) | Sy
3fF 2o TS T |

THORE Bl (NAFAPPT) R BF (SPRIRH) ARITSH BICsT (BT (terrace) 2&eCS
B A T ACIENS (F ARG (contour planting) (AI# A | @3 {6 TS
DI, @ICT! e IR FTPRIeTgin TEs @V (AF WO F 27, Foaal His
T OF [@0F I(A| TOEE (F(E2 GE WEHTE RS AP SO | e Al
FE Bt ARfiface tofF T, afas S race Sotate (transplant) T2 23, Sifaafge
I @1 TS G T (ORR JRACY B GR I oz wweR 0, [ ormfere
(25 (pruning) ¥< 341 27 | TOEA (a3 T MRET TOIG ¥N-feq 4ol f2oa emifes |
BICTR T Z0eT 29, @R e A At [7ev | wea qrd alfgiead smfed o1y
PRFCS 1 | Oiifel SRR T ©lol g 41, TIF @S AefO A AANTSIF AT |
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19.5 FLT*E eIt

e Ter e
(a) I itz (Fealfe=s I 2
(b) =T ©F FICF I 2 Bl G3R I Fooi0 B R O A3 Srarel 0 |
(C) BT @3 T Tesive A4S (I I A0t 2
(d) =R (CTC) stz Awfog wef Fi 2
(e) CCRI igIfb7 ~[ta1 1S Fl 2 (IR SRZw ?
19.6 Teasten
(@) Camellia sinensis.

(b) w 19.2.2 ¢ 13.3.2

() ¢) PI-SiF® IR FfF-JifEE
(d) Crushing, Tearing and Curling (I J7ze 2a—aifefb 3aifer =itam swrwa s
(AtF CTC =i 9rarce |

(e) (THE 3 216 2PGHSE (Central Coffee Research Institute) SRfFe = ioF A1t
DFMNT (T AT I |




a%FF 20 0 (ST& Sfewiqwy! (Pharmacognosy) @ Ag

Tal] € O UFY

Ao

20.0 STy

20.1 e

202 W@

20.3 (oG SEnAmId STas
20.3.1 (ST T € O ART
20.3.2 (TR AFa
20.3.3 (TG efgfed *Siaat
20.3.4 SEiRel

204 (oT% Tfgniwid ww

20.5 ARt

20.6 JETAT epiFEt

20.7 TeAwEl

20.0 TTary

G2 GFH LR NN AT —

o (oI Signamid Aew AR 3 Tlere Ofn feeicas =hifoa «ifafy Mort sace
AR |

o wrxNfee we-wia e, fJeage ¥k Sferores wig Afes Soivimeie weea
AN TN TAR G3AT TCE 47N AT AR |

o SifINIoR MECFICHIF (quantitative microscopy) IR2IF FHCH IR FTS AR |
o b, s DREH I7ze IR0 Sfer +IfH67 @3 IR Trard FACS AR |

o e s sl TFRM (ovw Sferm «ffoe «ar w@icatey wiface
IR RISl KA SACENsa FACe 20 |

281
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20.1 &=«

2099 GRS Sl S Tfen MR THCH (SRR | ©rE W04 (ew Sfen wdfie
(3 5T Sfgm 8afd waiee 9tz (medicinal plants) witne Refefes Sraael, aeame
SISy FHFoa (pharmacognosy) Al (SF%T SEgnfmy ot Aelve | Tt v ovg
Z(EN Y TR, AFORA!, T ¢ el | @ Wit feferes witrSal (el AR
Wy e A IR A6 I | IS @I =R @ W Taw @3 ey
AT T (3 7 ARG g1 Mpes ¢l forss w6 feeomicez @i =it
FCRAR A0 | TS SINHF IS BT G0 G 9 NCA S &or® (ATF |
coTe Bfen 2re @Al S«iifes e3fia (crude drugs) ST, Siesael, SETR, Fj2fe,
IR [RaRel @32 Sfenoce e3fea e SAmMITaR (active principle or constituent)
(o4 FCATIT THTF-G2 FFa2 TP A (TG SfgnRwia ey e | 9l
TfmiaaR TATTED 857 SITe weeT 1 AR WY I I | A (oxe Tfgma
@32 TFH 90 (alternative medicing) IR T FRCA 2R 2R S I[ACE,
aurE Tesfe g offedite wiEE IRRSIEE (e S|

20.2 el

TRt = Teolfe 1t A == (AF wrfiey a9 9 ‘Gl eqfd’ @R faerie
(gignasco) TF W T e T | (GRwAd s (C.A. Seydler 1815) @< fofse
et 2ie SiNifrs @3 (=i5 fm @ 2= (Analecta Pharmacognostica) | (=it
T == Rt 72w Jaze 27 | el FFatT (Pharmacognosy) *@ (6
e od @7fy A FFEHFE™ (Pharmaceuticals) FHCH Sie | S e @7
@9 (2 @ SRR S oMY @ R wee | @, dfes al Fiaw o
IR SR (ATF (o7 AfSFF (@R (surgical dressing) ZF#SItaR IRZS ¥17 | SITHE
EUIR GG FRAPTE6T FOCIR [ AT | S SAgafsrs awiel (e Foifah, AiComies
qUers (suspending agent), RISt i<l (disintegrating agent), #fi=ie<s @k @15 (fil-
tering and support media 2¢f%) @@ [EEE w@efo| ¥z WH [ae @R AFIR A
EPIItEe ©fen (hallucinogenic plants) @3k @S g Sfnee FI6! I& K (A
(ot z@ St AfG, Foamss, iweE (herbicide) 29iifr | STo@d ==t (T4T®
#Aifte, (oT% Bfr THCT IO O TF Srme*, 2 [aafore [fen qeifes =g
Falole AT TCHCZ | IMS SR 67 575 ARPoT (SALER B G SAMITPRZ HHCH
S TR, TR el el @3t Thre @ Al AFfos (evw @3z S
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TAMIPTRS (G, (GRAPEae 43R Stafes @RF »Fm I mrd | oidie oy
e (SAEE | OF AFfeF Toee oM @ oized | IA— Digitalis #Alel @3
AT ABFPNRG, digitoxin Fofal 51 «3x 2IfT«iifae T2, reserpine ; T2, €32
A, Tfgncere RwpE Rz |

20.3 (ST Sfewawiia STal

(ST ST @G AN SR FACS 20 G2 [e@=ba Sifdare K ii=el Sray
IR GR AR A2 AT (el T | OIS (ST S0 (Il SepTahie
IR SRR SECI9 RIS @ SIta o7 @3 siafoa, 5 |

20.3.1 (SqCEA A € Sitwd R} (Source and screening of drugs)

et s Tfgr alfsfre e »Frw T4 207, O (ST6 THAMITTa & |
e, Bfew IATg Al FRGIHNET (Phytochemistry) o 517 Wt Srged @91
e IACZ| WG, (SFG Sfgriedl @2 =(4i6a s@fo@s (methodology) <@ I,
*S H2Y AEINATG [ofa O TR N FCF IR (M =i 2T fmere @i (field
work) Z(o i Bfer At ©ig o f[ifen wiyfas asmita AR [Ressed 303, covs
ToAmIe SNER 0 | AT AR (@ (@12 Toiel IFSCHE @ Fie SPTEA | SAgifers
2,50,000 Fseois Cfgw aeifon ey, e [Red 43 OB R4S Sler@e Al SoAmie
(active constituents) 42"l A T TRACZ | [T o7 Sfgma @¥=e ©ital I
ANrHE T 2

(Y 2TH, ARE I (TG Ofr AR AFE SHIZATHRA Srard I T, NfFe
GO FAT BAPSHGCHT (AN | O FIF S Sfewmd Wy Hiema Afsraigs
(antineoplastic) €@3) (FF-SfHRT (Cytotoxic) TTOR SAMI AT FCACR | IS 0K €F
FEEAe @R Tfgn dwifore Totare SoAMIta A% [GEcE | SkE, @ (&R
Tlol o6 ZAP5HR0 v Tetad @ Sfemra e (extract) e <= =7, ffew
TR A aferainst 2| TeRe w9 78 125 5 25w &S (Test system) |

RS0 (TG O ST 5T AR | (@ fAfEfm gt (hypolipidemic)
wefesw (gugulipid) Tt sitex T Commiphora mukul w53 ©fen (A0 AfEHT Feremidt
(cervical dilator) srSTAIEF, TACET (Isaptent) @310z Plantago ovata 3 3218 A0S
G (AT w@A (spermicidal) =17l &= (consap cream) Sapindus mukorossi
(20 | forera T=FIAIST (hepatoprotective) fsit@ifeTe (Picroliv) @& ©<3 Picrorhiza kurroa
I Tfgn |
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IS Ao Tfew (@R O W0 e <@ (e S (ove Sfegn e
(ot e Sfen, @ wpEfl, =aie A Faeiz (fungi) @R AU GRICER o
Ao GG ACH (SIS GG STl FACR | AN (SICSR [T ACACR R,
RGOS, e (SElfl Al e (A=), SHfFGARITI (2@ (A0F) A
=ais Cephalosporium acremonium (453 (2t& Cephalosporin C, Cephalothin sodium
A SOFGAICIGEA “Alexl AR), Mifes Sl A red alga Digenea simplex (Ffas
a-kainic acid #ie3 %), @ SIS ANHS Tfegr @R 2@, (oo SWRTE SRt
) |

20.3.2 (SR (WAFA9 (Classification of drugs)
(SACEA 7P #1901 e Sicnd Siwal forwanst cefelfetar 5f7
o ff&Fi=F (alphabetically)-a=ers =mfos 5cat 3@ T az© 27|

o (fdfa ™ SEEA (taxonomic)-Siersifes cifelRameT SR gial A (ererafers
oI Sesivs Bfeti (@fd, 3¢, car@, o ¢ aeifen fefere st = |

gl (morphological)- (SIS Sitwa SERREINS 2 s S f[fer
CAIBITS oI5l 41 2, IL-Arl, e, e, 1T, I, e, 361, (Tl Il A0,
Jiwee A AN Tfgr® (o ANE® Al organized drugs) d@F SJCA SR, A,
G, e, TG, IS Aefe (S SPTEe i unorganized drugs) |

o TFETFWGHE 4 FweiEF (Pharmacological or therapeutic)- @2t
(STGRE O GTa SAMIcT Thfiemfee fa 5@l s sreifgs
2 (therapeutic use) SERIET (HfaFae T4 27 | 7 (FHF (o7& (cathartic
drugs) 92 (=feFae smfe qIkl 92 A SIS 27 | (@—— Cascara sagrada,
1 (Senna), CPNTSIEEEN (Podophyllum), @3 (o&1 (castor oil) @3Ca
SNCAIS 2, (el I 67 FIY SI0EF B9 | Sjsweieitd fefeonfer (Digitalis),
@Gl (Stropanthus) €< F25 (Squill) 933 (DI TBGE (Feell 3 (TTeefet
ZuCoRE ©oi Tl 30 |

o IFEMF A ATATSTHDBS (Chemical or biogenetic)- CSACE & TAMIT (T
TomFa Al alkaloids 2RFIIRE, TrEl (oot eigfe) [l oima (o et
L@ [l biosynthetic pathway-3 fefere @fda a1 =3 |




NSOU e CC-BT-07 285

20.3.3 (ST &gfeq *1$iel (Factors involved in the production of drugs)

Sfea cemw Teimitaw aBIsel (concentration), &iFfs, Goaifarel, walifs witwa
JfeifET o, SRR eq I (ST SR, 92 SECeT TR ©9iF | Alfirens
AN A (OFRI &) (eSS ARG Foufe afeam g i @re 23 afel
1912 gl | (Tl *SefeTa A oS, oo (SArT welle el T A |
ST, I ST SINEl FRCFCA WA I |

(a) T=1aIY (Climate) : Sz I, RS @2 AR OF1 (STG To2AmIw, S,
Ifele, Ml ), SiweeR Twel Agfe @Rl aelfie Tre HAtd ) e Fesefr S
ifen TRy WA (@9 F0E 92 @0 AFECeN o IA (IR | SR @ G0
AT I SR TR YFTe! Fage F21 78 | @2 I ACIINNT FIRGG
e #ifRbe |

(b) Siemi@t (Temperature) : Sfgr@ A5 o @z [elie o fagaa
G 2w =[S ZCA SIoNIal @3 OIeNIaR 1T 73S (annual variation in temperature) |
SR @2 Sfgw [Kfeq wieman Tt IFTe AT | e ¢ Ao SIeREIgR AU ST
CF(q Tl | I Twed ite! Wi Afawie Trgices tofd T (e ¢ [ e
s TR O @2 (95 {98 FACO AT | SCAE A FCA (T (o SioiaE Seofm
FIE (OCe1, TIe 0eF AR (@ A HiH WP S¥l, Ty SN Teo (S
G|

(c) 3IRsire (Rainfall) : AR I IS, Swel, N7 & qRCR el
agfs, Tferm Jfa ereife w3 | wi@n IRre 61 ¢ el 2o e w@aw smigf o
B @R A | ReE G (IS Toseid (STEAPEAES), ABCIMAIDG, @i
TRl (e Teolv Sfew | ZRCel U FRCR I g 77 Sfeme Aww THAmE
tofd g1 2|

(d) R1-t=5 (Day length) : STteT=r #Ifwie @<k Siei SIS AT Sfewr AN
T I TR (e Tew ZRIFO AR, OiF BT TR I8 QA NS FA0O
= | 7o FAES G, @@t @) Bl (Cinchona ledgeriana) Sfetr zmige
SRER AT SEFed SR (o 200 (Ml (3R | AL O SEE O Snifed
god¥ (Datura stramonium var. tatula) T FDRIF 3, S2HFF AR (tropane
alkaloid hyoscine) @ STartISTeIE Jia | I© @32 (®G M7 (long and short
day) Resver 9@ (Mentha piperita) Taifl (ST SAMIT OOy 906 |
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(e) Tt (Altitude) : Wy w4l PG (Cinchona succirubra) ©iteng T,
g Torwia Cofd =@ o1 B, I, @A, (SF& AR (rthubarb, Rheum sp.) @2
PRl SeTe O Gl Sfen | Siemucs Syiteizs (Aconite, Aconitum napellus)
@R (FAIARETICS (Lobelia inflata) $2RFF @3 22 (Thyme, Thymus vulgaris) Rtsret
sifv=im (Mentha piperita) (ST I 2T 2117 | #f2ca™ (pyrethrum, Tanacetum
cinerariifolium) (TS A AR #Ai3caf2 (pyrethrin @6 JHAE) (a1 T SRai
3 e @R s, e were fw @M = Ty @6 19 o 9 AR |

(f) 711z (Collection) : (TTE F22Z Al T (ORI RS T GG (ST SIGH A
AT Tl Y3 T | (@, (TG SAMITAT 2P0 GaR ARSI q2 Tfemz = wwed
TR @ ACF | FEA AET @, (TG O* @R OIF ATG Tl T4 TFE SRR
D AT Aeq A7 F 996z O 7T I THO | (@ A49rse Al AT @I
N IO AT TSGR (ATF T AT FACO (A, IF (F(a2 OFF o®@eF T
Ol TECS W @, CEIE Sl (Senna) A fEfEGnfem (Digitalis) st @ ffwe
AR AqgE AP SIS | A (oS! SR2ISTR 7 IFe] R T T (Felell
L QI SIC2FFIFS ARG | S9 205, 9§ SRS whhla 27 0,36 Aefe Hraltzd
S |

(9) wEF3e (Drying) : @viaw At TEnS [ Tz e 20, #ita o Sieman
(S S WO 7 | SPAR AECTT 2 T© ATI SHCAI Tb | T FET FER
3l AT SFCAR ICNE AR Y92 TP 2| (TN, TaiEl (oo {8 coge 39
MY TSI, FoF SAFOIR W% 2| GO ZAF NG TSR AF | ToE W
SREE ARTZAT 496 SAPIRA FACA T |

(h) emseeSas (Storage) : T-43b (SIS QG| (T, IFNF IFe Cascara
bark) &f*ifre wwsTeTe 41 Bf6® o1 | FEHFH (STG FeFe! Tee [ee 20T T | IA-3fTW
@I (India hemp, Apocynum cannabinum) @3z =i (sarsaparilla, Smilax spp.) |
ARSI Iz ACH Al 2ME ACE (eqerfer 10-12% Teiw A2l (ge I3 | a0
ARSI SFICAI A air-dried 631 Hire T 27 | SIS SR AT/ @ PRI
e T ACF | (@FRNe (FINS CF(E IGEEE FREW| TR S (A T FACS,
YAGTS FIAE T FGFae I ATAG 200 2T 22T S=3iEw (ethylene oxide)
31 f12iEs @iRiEe (methyl chloride) @4t | G SRR faTe SIaf@i« (toxic residue)
TS TR BOT (AT A
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20.3.4 3eE9 (Evaluation)

@A (SIS IAGRSTS FIAIF F ©IF 70 T, wefie izresael A At
(identification) €< O I TH1E, ware! fAfee w1, SR T2 | 36 (SIS JeIE
TR T IO WS 2iafed T, ILA-SeftaiceTsitF (organoleptic) SRTFITFIPRE
(microscopic) t&R= (biologic), TPF (chemical) @ ¢STw (physical) |

weftaTeelfbs : 3fem a= contes YEuEma—a 9, o, Fm, i, G @2l
I ©IeIF onee (sound or ‘snap’ along a fracture) |

TTFTHNF A WYFF : SO (o9s (powdered drug) @R (SSE
A FACO (ACET IO TG AR | T8, T @R FW IR ST FA
(ST B (IS A2 AifeT GIed (rdl T 1 | SR JoiEe, SRHAReIT
AAT#1F A (quantitative microscopy) FITT 4T | I2 CFLE ST A 47 (RIG AT
CSAE @ fFg G SCR, T SR T0FF AR ANE I AT | G
AL Awe TN FAEETe Sqeie (Palisade ratio), “@aCHa AT @I 6T
(stomatal number and index), a1 &% (vein islet) 2wif7 |

& (biologic) /tE@-ifa=ist (bioassay) : TR A Afirew<reR (standard-
ization) STwTH, (SACER TR & aazre 27 | SifFe A, Srae o
it (Efie TR TolF et I SArER «fE A T T A | ol
O3 AR SERE Amfers (& sAfwiel (Bioassay) Ie =W | =nifoacaS,
SnfSHewR giot egfere tom sifamiel Tt =3

AATRF (chemical) : wIfEie 2iFReT (SA0T AGFT THAMIT WS Sl (102 |
©i2 SCIfe (SaTed (crude drugs) IR 2iafea MG TouiEe 433 fsaraian
WA A W @R G2 7FfS 2 JIT0 | (@, AI9A ceifdm (Nux vomica)
PgW=-«a3 (Strychnine) ===, WP (opium) S&fF (morphine), 32 (SIS
(NG TR AR (total alkaloids) Zgfe SETRM FRIF APARWFAROS (=7 |
cere (physical) : Sxiifde (eaer (STe w9 (physical constants) 2T 332

e | 8 st AfTT TAMIR G SRieiE @3 el atme a9
AR | TA THAICH, TR @R BN (O CFCa o7 |

20.4 (=T Sfewawid @@ (Importance of Pharmacognosy)

(oG Sfema @Fgs e (OIS Sfgvwid @Fg | I @ bieerg w [og
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fOfeema s g Iz (2Ere, O SFAREE o s +m@fs wel e 7w
g @Mn e =g (Sated TorfsasieD), SvRUcE S Faley IfHce zmre!
(STG2 (e Ol | SIGnR&RIT1a B T, WY *{4l, @ (&FF G2 FeAl Il
(cell and tissue culture) (ST NfeTFeta AT (molecular biology) At SIwRS &<
7, AEGRCeE (biotechnology) Sier (eae Sfgnfamia atael 1 20 | TN,
IARE AYSRMIT TG T ATHHE FAAE FACO 20 | (el GeaFa g wi=el
ifea Reeradia (dte (@R Teel D), IgEifos MEel 25 o @R @
mifere F0R | FES0 Swizged Mia 20l TS AR 21|

o (TUR AN @I AR S ey e biwean smfore arel (o
Sferma AtaieE, O W SR ey 1769 5, @feonfa a3ty 482 5,
fral exra 1121, T8aIfce 751, fowfe et 279 @3z e it
wiRe 4671 6 @3fd =itz | 77 G 909 2fSTa ©Iitg Ji%eCs | Srer i ig
(AF Yo el T2 JERI (TG 5 FCACR | G S0 SCEr]— St TG0l
e ASfaw (Rauwolfia serpentina), &% (Curcuma longa) ¢ faw
(Azadirachta indica) €32 SItva T2R4 IR2E, A (5T IFAE &« SWad
IR ILeIfoF A<l | A (Justicia adhatoda), 97 SR (Strychnos nux
vomica), fozet (Swertia chirata) *resi (Asparagus racemosus) s S
*FS SfedqRTe (oxe ©fen | fHaima 93y eRgfefdfde (Zhong Yao) [RTxw Txe
fos1 | SItr@ W=k (Ma Huang) 5000 J=9 €03 3% | IS A 1 Ephedra
Sp. @R AR (ACF CofF GfFGa (ephedrine) i, 2= argfs Anface ==
S | OO WA, MfGe<we fEweoR (ginseng) ©ge Panax ginseng IS
Tfgn (AT TF 9F M= &1 10,000 WEF TeTd @ T 27 | O “RARNET
I Sfw (Artemisia annua) (AT ANY CPRRRLII# sIFCOE (sesquiterpene
lactone) S (artemisinin) 2oicifEas feers (Plasmodium vivax) 9foe
ICARAR 438 T2 | 2Pere, Bt vec IR e e areiy wisfitifsal
(Pharmacopoeia of the People’ Republic of China, 1978) 2(bz g SN
aefefifd, @I e Bee smfen 9 e FFfo oreal zRR |

e =IOl 4z (Catharanthus roseus) (S *roifis IERT 2Mief 725
OIMA &1 2AfCAT (bioassay) 7N (il T (T WA Yo 20T SIS
T o (femf@Ehon w3z femgifoe) 432 TeRmis T& THIF (@Ieaif+te
(cancer chemotherapy) | fef@fa (vincristine) S17 ferrifsa Si@® et
90% CFCg (AT oI TOITe 7% 200% | foagitoa (vinblastine) S feTa
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TG (@191 80% WfHF (T AN TS 7 (AR | @2 G5 GowItad AT
IR AN Y2 AN, e TR T Tt I e owe [E
fgFed SN Tesy fomgittn (as foxf@hon tof w1 | a7 sifeml
SCAFFS @ | AN (STe siffads wea fearetm (vindesine) tofa w41
(5T A SR eTSfFhR wiws Retrs 2wk el Trr | IS ©ita Sesim
93 (TS, (19 TSGR A3 (ST 910+ TGl TR 9Itq7ell (structure-activity
relationship) @< 9199 eSITa 37! (T (structural analogues) SRR SN
T WAl @ T

o (ST Tfgn R oY [@RITS SIF6! Srizdd—7iFirs SR SoFeias!
3T (Pacific yew) iz 1 Taxus brevifolia-s =T (bark) (2 39 o1& #AfFwCe
B <IN O ZBGICEIRS (hydrophobic), Efbs Giz-GRfecae @&st (a complex
diterpenoid) SfEFs 23 | T Sy fFizet SREAERIE 2 (5 (phenylisoserine
side chain) 2T T ¢F LT TR TR @1 ATSTAK FAC© A |
Q T SE 9o (@ BT 2fstaiy FA0o A, FFEARTEME ©f Srwre
fos1 | comw Bfera (@9 @I SR wgd Worw gee o | @ft @3 R
= S WP | Ae G el (SF0E S 12,000 5Nz FOCO 72 | AR (A
27,000 (&f% BT RITITS 27 | G0 (TS €F(LF T B 9% F6CS 20, (@A
@35 9% #AfFere 27 70-100 I=03 | e[t S==l TS Taxus baccata w156
aAeifed #iel (ACF AFD-3 (baccatin-3) A1 10-deacetyl baccatin 5F (o=
FRINOR BRI AT PR |

o Mfe (Ml (7 @ LR =% (Taxomyces andreanae) A 2 JCF IHCE
A A, Ol T IR ARG AN AW @R FEBlF FACE, RAF BIIe
ol 03| wefle @3 (eAreR (S fofe @i @ =ais | @ 3% fagw
T FCE I A (T IO TICT G AN IR [l OF 2IcaTene
BleTE €k Abfers fofeea Hifoq o T Ao B, TAFH € (WAl
(melanoma) a1 FRW BiFemm Toq FERE Afeta ol Z0R |

o (ST SEMRGE OF (HFRET Tt KE, T A GIEF-AT-FF (e
T (2| G [ (Fe Sferma 2fslt sxeim affo Some wmisieg o2F
(@ OF (TR SAfqiel (bio-assay) AEI 2(e FACO 2 | SCHACIN (FIS
TGP (@l 2o ARketre 20, @ SKeR 2fst Somia 72 0
7 FelfE Al (ST (therapeutic) IET AGIR FACS 27 | ORI, TS
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72 (AtF fou wwy fFfaee G sta 1 @ime owea, o ot f2-fFfaee
SR (5PGR (preclinical toxicological testing) GTCa te 231 | @w/
Valeriana =I%< ©fgn ©17 NTwes (sedative) 4037 Tep e zew Arge [t
FIP (AT AN 2TTTRE | (o O (IS Toiwie Tars (oet, Toieia Topifna
A% O e «f (WAt qifoRst 91 1 #1td, O RF0T «wet wge (et (391
RTET @G epoxy iridoid esters) SNRge 77, T frwes d amfds =7
2 TR w0, Valeriana TCHIFRITS SiF 2 f6a iw | sorfncs,
Symphytum officinale 1 ¥t (comfrey) FItx =if7fow, IaR=T ‘WStz e
TS 2T ICE SRS, G (A bl T2 SR AW e 7| 2/, U o
AR ARG srEsEce (pyrrolizidine alkaloid) &3 7t 11 Tre -9
e a7 (hepatotoxic) €k 2 foreim g w0 | widie foicas), @i
TR foferes coxe Sfn azel T4t Bfvw | @i a1 fvar Bafam «f5 yereow
GIall | AOF TEET, wEe! AIH, THA (0 5N wRwel, ffd® e A=ic,
4% core S (standardization) 2¢f g w6l TR (SIT Tfer | 999
A TS TR (@ WGSBS (AAF T SaF G4 T TR (TG
@32 200 I27 213 Sfenml Hieoicgs i =ummcel Reabe zrel | Fhes
G RS A W (eFe Sfen{nal ©i2 THAS Wibie sfaees Fiee
T BRACHA |

20.5 I

coTe Bften, wielie (@ et Bfemw @afy wdiad q0aTE, e Sfgrenite ke w0z 7jfidicte
AR SRGIEE 7T (ACF | G (ATF 21 ST SFel, Freael, Jeniae, sj2AFieae,
TS R« Sfegrrc e «J 9% 20z O SRpTEiE, 92 Ffte K@i
=T AT | B et faze @it Bfgw wi=ifas et (crude drugs) | SITH (CF
e a3k [RiRy e af@ i e SRl Afew $siwie (active constituents) (&=
T, A @ AR M FITOIfFF o7 (therapeutic use) e 3 | Bfegn foxfiom
a3 AP 21K, AT @ Fog =14, Sfew 21T (Phytochemistry) @3 Sr®ste | o==7,
Ao @I o (B AN IO WD omele @3 [EEm 9| (saed (Eike
8 (SN B R, O 2T G AT (WG by Az M s
Jfefers TAIM I (O W | IASHEGTS FAF A T (G AT A
foferesad, W9 ¢ wwel AR T [ = (SEiE A W SWferee ke AW T |
(SACCH G EURE T | 27 IS0 #1108 Awroq MG | I —SA A 75,
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TrwcEis, Tk, I @ (STe e |

ARG wpiCensiies e oy Anaem &« sprdiRed gl q=a 77 sfe=iw
cexe fofeetz e gz | e, 28I, fodl, @ifitesnfa fsemitg axze eaw
Tfgrafer W | [ore fon w1 407 o 03Tl BACR | SISt Faeies, fGeis, qrriye,
SpGife, feafEhon, fenmiffon ore (eaw 8afy, wiyfa e wfaae|

20.6 FECT emige
() TR Al (oae Sigrw FICE e 2
(b) coT% erfex «rsi7a [ 52
(c) wfitacs#Ifb=F 361 (Organoleptic study) 2
(d) Quantitative microscopy 2

20.7 Teqae

(@ = 20.2

(b) m 20.3.3
() @ 20.3.4
(d) @ 20.3.4




GFF 21 QFCARH (SFS Tign : I, (oM, Aferw THAmA
8 IR

a1

21.0 STy

21.1 et

21.2 gt

21.3 =S (Ipecac)

21.3.1 AfG Tl
21.3.2 I3

21.4 Fe1re (Kalmegh)
21.4.1 & Tom=
21.4.2 ALY

215 9 (Neem)
21.5.1 Afea TAmE
21.5.2 Q7

21.6 9= (Vasaka)
21.6.1 Afew TAWE
21.6.2 QA

21.7 AR

21.8 AEAT epiett

21.9 Tealet
292
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21.0 TTwly

TSN GFH0 A A W e [Ragefd s s@ere 2w |
o i (orw Tfwafem (Iwifs @ e (oflg 9w <ifdfoe zc@w|
o (ST Tfgrelem Afey S THCE SNre ARG |
o Rfew @ (ovw Sfgnulem IRz I FCo I 23 |

21.1 &=«

HEFIF GFCF (TG Sfen T =N<ifba IRfafe ¢ wwg AR AL F91 202 |
TENC GFCF FEIH (TG Gfew 7 F5 ARPII S a1 23| (o9 Sfema
siferl spaw | o2 e corw Sfenefer w&ifts wwesd W e AT ww1 @@
G A AT @ coe [ Bfgrma [fea o (AF W 2, @ gA-2ET
G ATl —FEC, o, I | G Al (e Bieeon siafore ebfre hivemmitg «ak
SFY MCH SCeTDy Sfanaler @y SIoifHh |

21.2 gh

= e AR (wefie SR, T @< Bl fome)) (evw Sfgng 2y SikeTE |
SREE g iR o B AROR (Y5 75 900 e 341 § Tfew «wx Tfees
UG SrEY AR | b Yoo FRBRA A (RAHSHH (therapeutics) & | At
A7 Tre WFOR(Y2 2z 600 AR, 395 & (ovw Sfemm I72R Sralke AR @
a3 fzet =y BT (surgery) (e | @917 A9MSTA TBFEMH -A9F AN FACS 2
(T (2AF 1300 I 1K) BT, FXFS, ACG 206 SREME 24w a1 (I2e a8 |

=R (1300 YBR0) O 7501 A0, YA (RN G, o elet TP
ALY [T S| WA & W= 1550 AT @0 o o @2t fsfd 470 ©
(oG Sfemma Srard FCA | M4 (MRAAeMITT-97 T2, =541 € o i Zea sgrod
Y G| AL (AF @G * SR g 2R et ag (g ag) 7w 2z (A
770f%) | GT7 S04y Grart@lay w9RE Yfered e FRG @A) WHAIER el g,
T (oS Sfgm ST AN &g 2T Rige |

e @ AN Hfsendifen St s @Nfees dtev o9 4 IR | (e e
@ CF9 Sfemeria Seafae a1 9 W o a1 331 el @3 991/ o (e
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(ST AT (T Sl (alemaIfn 2onifn) fifdicn oRe st 2311 «iff st Bfsony e
J2FFe (isolated) Fe @3 Al ToAmtT FiTellzs IR et a1 =71
GR @ 2R [eRI5 (reductionist) 3l SR FATGRAM ACA9IRRE TOGR ©y
e =@ 23 A D 7l | Torel (@ 2RFCR 934 SA@ieE (G A0
e e @F 2erel (T TR | 92 42 SASRIAIR ATFHCET S0y ANGPTRA
IS A ZR YIS ST NG | (T (ANTARICE SHFFIF piperine-<€ A TH
TR snifSacae emfsitm et s, snfoacaibosa sfasie e s e,
el SAnfefofam =g gaew | AR 47 wo sieEa aa Nifve =@ @R @t egutE
43 weo WS See (targer site) (29 I | ©iF AR oR-Tere! IHwTE
(bioavailability enhancer) I&1 23 | SRRSITR BEYIRIR (O, OF A Solvie RetHIRI#T
=M@ (hydnocarpic acid) SICsi @ SIS T2, G &gl ([@ITel | TSI SIeTo i
(e QT 5-methoxyhydrocarpin (MHC) 3l ©iFt gl (@I @191 (analogue) 1 3T
AT TAmIcTa FwTel 3w FF (potentiator) |

wiRfzw wroR Sfe@ (Berberis fremontii) AR (berberine) N SorwE-«
A MHC’T ToifEfs wfez (5 oie @ WIfFe Residt| ag oo wieefzan b
ARSI wo! e | 21N tormiEwiv ¢ (ove Bfer Resiat aoiet Afew Sotmia
e T P (a7 wTorel Al IRl IFaRe T PR A 7=
A, ©f B FFE FACR |

coRe Sfew W03 A € Oing TR RsRem® 2R (@ S Sire [Feel|
O S T SR IS 22| AT ToAwE oE (AF 70 A% 2IE SR I
@ifes 97, FwmE (S. Siddiqui) @R eIt IRl (I @EEfEe (RJ. Vakil) |
G e AR R DA (e GR (SFG Ofegn (07 90l o7 Swioll ol
O | @I, TRERfREE MHC™S $oifgfe oier (A @i 30 929 #I1d (qiRICates ([l
5. =i, e=ify (T.R.Seshadri), (=% 752 (K.R. Ranganathan) € @s1. I “iief@fel
(M.R. Parthasarathi) | Reitaa Sl29ifore SRoR sfFewa Samie SIRERa |

21.3 3= (Ipecac)

(J@ifes 1% : Carapichea ipecacuanha (Brot.) L. Andersson
Synonym : Cephaelis ipecacuanha
(ol : R (Rubiaceae)
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21.3.1 AfFT Tolwis (Active Constituents)

FoRFITHR T6 3R g (AT 24w S50 Soiwia et qA-9rafo (Emetin), e
(Cephaeline), =G (Psychotrine), A2+ fN=i2eT 22 (Psychotrine methyl ether)
@R GG (Emetamine) | A0 03t 781 2If STl (trace amounts) 2511 (Ipecaming)
GR QG (hydroipecamine) “Iea TR, T G2 21FF ST (IS FTOITF
o dfzel a1 a1 @ e Tormafe SizmIRRlfeE Soreme (isoquinoline de-
rivatives) @33 2039 AT ARIE | (ofd 2=pIFa=al (Prepared ipecauanha) 206z
4Tl Glol (@A e TorwiE qil 2 *oFd 1.90-2.10 Sl |

TICS SHFCE AT 2% el T (total alkaloid) GICs T1F 1.39% 2CaTl QTS |
Fifercet, el CoFFIER AR 2-2.4% IS GG 2T SR TS W |

21.3.2 5329 (uses)

o 3FIF TG FI9F (emetic), I FLF (diaphoretic) @R IF IRHTS
(expectorant) |

o A& =W (amoebic dysentery) @ital @it = wa T9Te TR |
o ZITIT YT T TAR AFZA Treere F(H FuH SLEF Al TSR TSl F(F |

21.4 JeterE (Kalmegh)

(I@lfes I : Andrographis paniculata (Burm.f) Wall ex Nees
(oll@ : SURPECes (Acanthaceae)
21.4.1 Af&T TolWM= (Active Constituents)

SRICIECEERT (Andrographolide) s SO (lactone) STy 1 *rei*l AT
JECE SrelT | @=rel, 14- fTofF -11- SEentgiaTEEee (14-deoxy-11-0x0
andrographolide), 14- f&=if31 11, 12- ©ifE2EE SITGECFEAZS (14-deoxy-
11, 12-didehydro andrographolide) 14 fSefsemitgiaitEiezs (14-
deoxyandrographolide) €3 fReSTITGIAICFRIES (neoandrographolide) It | ARFe
TS (flavone) SIeT=el-PIGITERe (alpha-sitostrol) €32 =1 g F@ minor S2imis
Tfem e caltz | 24 AfET Toive T8 SrgieicEERs |

21.4.2 GRS (uses)
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o  IECNY SNGT TR WA G SR gisl el Reafbe | 72 ASiale
(AT FEACIY Sl HiFeoma quiest efpfere sitg—ifasmwiz, STHeais!, FRee
8 TAWLCH |

o fSBferall (Vitiligo)-[ @FeFItaa 55 (el | FINs WIfAce 0o DYl SJoHE
«ft 24 Toiwia |

o Y fow FM-RFT, @7 ToHHIA! (anodyne), ACFHF (astringent) 5
GR *AFSICAIL IS (alexipharmic) @afEmmcel [eafbe | sismR, I2@, I,
e, IFE0A, e, pEif, w, eiifea aefe @is Fee a[Ee
TP olleT T

o 4t TF (*ixw I, TNT TFw (torpid liver) € &G (jaundice) SItAT F0F @R
G A A (febrifuge) |

o (XL FIY GF1v G, TTESF @R (SIeT# (aperient or laxative) T3 <=
A AR

® JIFCACIF FITSIE (therapeutic) SoFITOR T 78T Wb Geienizs] F¢ TS
(enzyme induction) IS |

e «3 9™ Salmonella typhi I=GRER Fra SRwrwafstaid fam a3
Helminthosporium sativum 2@itsa eta @ ol 303 | Fied 98, 57w
3l saline @3} 22K-9 Micrococcus pyogenes var. aureus LR R STelFo
ARG SIS, SHIfFEE AR (acetate buffer) @ 32T (ether) Esecherichia
coli Ir=famm [=era &t (antibiotic) 2wfq 3|

215 = (Neem)

@Sifas 1% : Azadirachta indica A. Juss.
(ollg : et (Meliaceae)

21.5.1 AfFT TolME (Active Constituents)

o EfEaiwta (Azadirachtin) : «ft fawaiites serew 24w e Tomia | @6
LRI SNBENATEC (191-GIR0RPFCS (isoprenoid-triterpenoid) TE Fv foF |
(2re rard 1 AW (@ ISR 72 60 FRERHAES e 7w fqeaa
fo@ =m) | Site@ T (seed kernel) SHEIfEaFH, W97 @< fow GiRbRMHTET
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A (salanin)-aa AT AF | SHGTAFH o5 @ FoaHiF a8 F 4
*feietl *fo% SFedlsS (insect antifeedant) ¥ S@@E (10 ppm) SIfEeI=!
(TG #o% (Lepidoptera) M FaCo 71 |

o faufafea (Nimbidin) : @b 9 (GGRCEIEGRPHEG (tetranortriterpenoid), i
SorE 0@, ATTI-IE IR & (SR 24 SAmE (1.2-1.6%) |

i 2o, A& 7' fow Ssimiw, fawfae (Nimbin) (0.1%) @<k Faffaw
(Nimbinin (0.01%) 51 (ot ©oifg | (TS FeRTSs (sodium nimbidinate)
7T @F AL SHAME [ R (A oflem | A (oF eHERiee 2l
fmfwst (Nimbidol) zten fwfifs, Srem wit-g@ “Wief i (Feomid @3 AwE
J& TAMIAR < e |

o GIfeTmEGEE (Meliantriol) : =1t @ e (et (AT 93 (GGPRIE GIRbIA#IEA
SHIACFIZAD (tetracycline triterpenyl alcohol) #itew 2 |

® I-QT| IH(FA [OF TAMI, (515I-TLGI30 PG s« (penta-nortriterpenoid
nimbin) e SRS (nimbinene), FIGTREITT (quercetin), F=itFaa
(kaempferol), RGI-PTCGI69e1 (Beta-sitosterol) @ ©Itwa gtFP12w (glucoside)
Aefe 72 AP Soiwie e =i otz

21.5.2 j9_14

o JF (Bark) : 351, 1% (O3 b F0eT) RO 0 0T a1 A RICeT A6
(astringent) @ i @l &% F1 (9T | G, ARG G I561 IS (7 |
QI ST TSRS (male contraceptive) Fcel SHFIRT | FifElmT @itale
(syphilis) 2T T<9=Me 23 |

e % (Gum): 3T (A [T SZE Tega1 A0 (amber) FCET 9% Al =91
@G (5 3w am-East India gum) T HF AF A 26T A1 A3 W
Tres (stimulant) @ S0 il ¢oAIe!, S5, Wiz Somseia! (demulcent) | Bieaa
IACT RAR T G2 Wl (AF (o 2|

e 2[5t (Leaves): 3 faw »fo w@i ™ (10%) SiERIM-2for@iERt e
T 41 (9RO I3 SJiFhifeal (vaccinia), i (variola), Fee %
(fowl pox), IS ST (CaF ©izarT (New Castle Disease virus) 2efed (4 |

Arerg ™ 7@ it S (blood clotting) 7w, SrardIaTed [Reg w61
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93 SIFGCA#IGF (antiseptic) 457 2v{a 02 | Fmeito FITAT ik, R, THRTH
A ToR |

2 TR Ao T oie e @36 el (Reraifea 5w 36) Diplodia
Stem Rot JEF ZAFE @9F SFHAGN 7o (|

I IR AR, G I 24T AfSrRi ReT, sl s
SEIE 13, ST TNIFIAT, BIF, e, *137 Jo- 1051 2O (ATF T FF AL
Ales Al e A IR |

ore, sifsee fawsrst, st (Psoralea corylifolia) @ =ieTd (Cicer
arietinum) TS AT GFCE, CRSITASR (leucoderma) «Fb SToT® FFA! SFY

tofq |

«fersl (eczema), (I-5wl (scabies), Ww (ringworm) 2efe (sl 2ol
TR i (alcoholic extract) T (7T |

AR T (1% T0CR) ST X6 *oF1 @31 ©iol R 763 (mosquito larvicide) |

Ted WM (Fruit pulp) : @ft sis-+ifd @ @ o 3031 @f6 (e, 5,
FfamT, Wy 3@ Fre @R T eI I9Te | e=imE @, o g
Tl THFR I | e TOTea fRBIteT s 3IF s5oilte ™ (desert locust-
Schistocerca gregaria) 20© (ACF T NS TR |

A% (Seeds) : & v STl wHETS WA F6 AfSCAY FACS A |
SRR @ T - e ooy * eI o T~ @ (antifeedant) |

*m cos (Kernel Oil) : @ft «3 fo@, 2= T F9YE 2 (951 40-48.9%
(fixed oil 40-48.9%) T 3fea™ FTFPRICS (1.P) @ FFe @Y | €Ta
e Weefen (Oil of Margosa) sty @6 #ifafow |

I (oo SHfSE5s (antisepric), ZARFERICHA @R Tex Afefaam TS
(post-coital contraceptive) @<1=g | 55{Ca19l, §9 (leprosy), S (ulcer), ATSA
T, I, W @ NTH G TR F(F G T2, FoaIF AR (foe Tomimasfer
PR TR 2K T A 2P (RO ROICE Y[2 SIEl To 2SN I |

&1, S, WTed S, W (oterd 929 (O S 7% @it | 19"
CSTe STafPT (o7 T a92a F0a Searsd [, SIIca FAelidl @)
BT MGl @Y |
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FAE Srale (ore S foe Somie s st g@ Semet (an-
tipyretic) SreRfucE Hereifel, g G3(CAICal Tolpla (7 AT 2GS U IRZS
27| (ke @3 Swr=iem s (high-grade paracosmetic) |

itz s1ae Grifean fuifSras, J@ads (diuretic) €32 @Wiz 291 I (anti-
inflammatory) TG TG 2T FACHT Y2 T 27 | @3 (@9ifoa a2
Wi {0l (spermicidal activity) #ifSeifre 2oz | =7, fasfiiecsa a2 e
afstaid (anti-arthritic) @ siiel (ot |

e <& (Oil Cake) : (o5 FHMTTR #F oY (o5 IFHARF, AT IR S AT
@I A NG AwdHcy I7Ze 2T |

o = (Flowers) : o1 (43R ) (SRR G FCF | ATOF IGAR SO 8
Az =X | fEfimee R, SR egry s (allst SReee 75 (R 6K
I T 2SN (9NR |

e T@ft cow (Essential Qil): A«iFere T oA AN | FCF TR (9T
i afstaiait (anti-bacterial), el w& efstaigiSt (anti-micro-
bial) T&r @I *lfoF (oo =alF Afstiwdt (anti-fungal) |

® I« A=A (Other uses) :
I It Wed S (e @S iRR (EITETE W0 Y38 2fbeTs |

o= oz W (At FEPEN @egd I 9" W (acidic soil) FeRS I
(Olte1 | @geltd fw aig wifta Tdel Ifw S0 |

I 9T 92T AR (e 472 @AbfeTe | St AN o I (el
s f2oIT (74l = | Sred o aig Sieres wiE 5 (timber- yielding) Fcel
ke =)

I oz Y2 Tofmid) 2l OF | S WF GNPy WAl (avenue tree) hCel
ajely 1 2 | S, ANIER Feppere a0s @3 sl 392 GeeR | 6% sig Wiba
TETEd T 0 Al

21.6 IS

(Jeifee i : Justicia adhatoda L.
(oll@ : SUPECes (Acanthaceae)
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21.6.1 AT ToAwWIA

o & ToAmIn—SIT! @32 SIS SYfHCA IS 27 | IFF SAO FITIFT
3l (23T &0 (therapeutic value) 7T SRFS (A5IIZS (pegamine)-a
T G FEACSIT G2 A STEAPECS (quinazoline alkaloid) @3k TaiSt
(oo A 7l | ST sirer w% gean 0.54% (A0F 1.11% eiifife S
@ Torwat A i RAISFREE (theophylline) STt ¥ e %2 (bron-
chodilator) Atz SRfABICAN (Vasicinone) SIS STAE ol ACEF | RIS
A5 il (Sta el (limonene) 2T | S99 GR (OF1-3eT, 36 € FSTo8
2TF | STT! 37fH (powdered drug) (Ta IMIR ACER, W T, @GR 91T (ARSI |
w2ife® (Ailanthus excelsa) PR (SEHHACA IJITO 2T |

21.6.2 914

o T 3t wfe «fafoe eweom Safyg «ak Fewa witwifmice (1.P) @3
Tl Btz | 2, 3R g3k el WS AT AT I, WY, [HsfE
AN (R FACE, SPFA T, WP 5 303 (bronchodilator) e
(sputum) fsfSICTa =12t s2e S |

o STXfEe APHT 397 (crude extract) w& SHFAA (ACF @ Toimlfa; wiermi
SIA IR FACE TAwRel ot vy s@ifge snfafsiaml (side effects)
AV I, (TN TRAIYT Tratolell @R WFANAIF ACHG (bronchoconstriction) |

o ITTI SR, (TR 7JF0A (poultice) FCA 2T FACH (106 Tg=, 2niz 2ofina
Tops 7 |

® O, FERAICS (urticaria) R fEAEIEI (neuralgia) CFCg AT IS
ToFIF oANeT T |

® ISR (Feronia limonia) IR A5 R Tt &3¢ (R4 1 T |
TSI, S, Tuar (diarrhoea), 2R Al 291 (@l f=I=Ce, SICARR
@ Topts (febrifuge) I sifelm SRl o7 1 (9lCR |

o Torwid oIS sfSiredIE (uterotonic abortifacient) fIC T<21 41 54 |
Rl TrCed Te %3¢l (post-partum haemorrhage) FRECae ol Tz 2re
A | INFA 6, P, 76, Tol AGMe ATOR R T2RFCI AT |

o JIPF TSl ABHITSH 7, FCel AJS AW RENF IIZ© T | qUo G g
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T SN, T T CARFNTG, 2qF 2T S=e FC 1l | 4 (FC© S,
AP IR TS SR (weedicide) 2T S 03 | BT SRR &+ &
CRIIA JCe I 9lle R Sopid |

21.7 AN

@& (Cephaelis ipecacuanha, (@ HfFTT) 2@l W &1 ¢ afgle A=
(AT Grafoe, Preefer, AiEFGe, MeFha WNaize 3w 3R @rEonfim—ag i Sommg |
2ol Sifsal 9fbe SeE @itet I9ee 23 | 92! G IR, FF IRFEF, SRS
8 FIPAR Al |

FETeE (Andrographis paniculata) Sfnfoe Sriwca Bfew (atas owew | «fbe
(Indian Pharmacopoeia Commission (IPC) & i, &3l #ifel @ Fb Fle [+E omer
33y At Sy @ @fresnfy Hfswmm Iz Jze | ot wifitfmres ot FFo|
A AT TAWE ZCE SHCGIAFARE AT ST | PRI S5, ST,
FHEE J9Te | 0T FAEE 5T, 7 2 IE 9RO IFo ¢ GG S
33| «for bR afsmER el wite |

= (Azadirachta indica) IECTsl (offage 3% IR 2fol =id oifd | are
TEfEaEa 72 Wit GRERFNET ShfFe A e Iv fow (@WH— e,
fwfafew, fawfifem, cfemegre aefe) | e 7 3%, T ©F Qule 7@ G,
Wit g7, HEe™ @ a7zme | 3 s T96 e i I IRTe | Srei T
I TG Y [efre w0, S5 | oizam afstaasial, e oI Tow
J(E, YA SO 93, BT SN -FoT, LHTES =) ZGF, Fo-2IC51 2O (ATF T
A A (O (ST o W) ST rsiTs, Foams, zaisaEE 3k [ifew
AIFACIOS ANACO 20 | Fol, TAAl (0a1, (4o FAZS N[N |

IS (Justicia adhatoda) SHFCLT (llage ¢ wifs #fifbe SRoR (o3e A
Trard SR SO FINHIFHHTS (IP) | Sfgnia oie! @3k sl irel eafd st a7zme
2 | G 3 AGF TAMTT 2en TR o ¢ Siiae a3k Trill (oe e |
3 (STGH ol AR BIflf, WPReS, 2niz ¢ Stha Tgel, peraife, feesisiienm, s,
THaE, SrSeeRidl, My srues aewel Tege Torifn anfice a9 =@
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21.8 AT Pl

g Ted fuw («af 2t 5o 2t):

(a) ©rfifW-z 3 TrfitwETFe (T e T |
(b) I GG (TSA-GF TS T2 |

(c) T SYf-Bierma (I =ieet 2

(d) SFIETR’-93 SR 24w 72 eAfo—a T |

() FECIY -G AL G ToAMI (FIG 2

() SIS (FIF P-4 51T 2 2

(0) Pl ool 1 TP (@ SJCY N2 T 12
(h) 2T 20o 2ied 24w SorFRalEm an Srad FE |
() Zforrs-aa 5T auw = FoM T |

() ForEm @ foe?

(k) T3 =i Q1 TFCeE BRI T2 Srad T |

) Srifaha S

21.8 T@aeT

(@ @ 21.6

(b) Ailanthus excelsa.
(C) WAl =ifel @R Fb TS
(d) @ 21.4.2

() SUTZATTFAIZT
(H =z 21.3

() Prclerca SRR (toxicity) J s faraa weedl @it sl eorweltl IRad
N w0 fARE= (methylation) *i&fete @oaifba-9 TS T3, ©iF7R 72
4 =7 |
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(h) @ 21.3.1

() @ 2132

() = sNTE (oS SNCES GIRBRMHNGS (triterpenoid) AF 7E O FW fo |
(k) @ 21.5.2

() Fom serew foe Fm 3@ GiRORPNET 20 SHeaieieoy |
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Byl

Sfer=iaag=

(Plant Anatomy)
e Esau, K. Anatomy of Seed Plants (2nd ed.), 1977, John Wiley& Sons.
e Fahn, A. Plant Anatomy (4th ed.) 1990, Wiley Eastern.
e Pandey, B.P. Plant Anatomy, Latest Ed. S. Chand & Company.
e Tayal, M.S. Plant Anatomy, Latest Ed. Rastogi Publications.
e Roy, P. Plant Anatomy, Latest Ed. New Central Book Agency.

gtafes Sigwemt

(Economic Botany)

e Kochhar, S.L. (2011), Economic Botany in the Tropics. MacMillan Publishers
India Ltd. New Delhi, 4th editon.

e Kochhar, S.L. (2012), Economic Botany in Tropics. MacMillan & Co. New
Delhi, India.

e Trease & Ecans.Pharmacognosy, Saunders.
e Trivedi P.C. 2006. Medicinal Plants: Ethnobotanical approach, Agrobios India.
e S.K. Jain,Manual of Ethnobotany, Scientific Publishers, Jodhpur 1995

e Wickens, G.E. (2001) Economic Botany; Principles & Practices, Kluwer
Academic Publishers, The Netherlands.
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