AN — R
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@5 100 TdFa Tfgw 8 o 999 fofes @A

N5
10.1 G
BT
10.2 TR fefes afifeets
10.2.1 TTH € WAl *7W
1022 ©F 4
1023 ¥ a < =wow T4
10.2.4 A
1025 =
10,2.6 & € S99 A,
1027 *&@ € (oA
1028 @A
10.2.9 TS @ FF
10.2.10 Tifm @32 7gs w1
10.2.11 4% (Seh) <32 T
10.2.12 TR 43 TR AW
10.2.13 eTfy Sfgw
10.2.14 IITS AT
10.2.15 AR @R SHaif o
10.2.16 Toafmwefa Mvew
10.3 3F (Brouk 1975) @3f8® @fifaei
10.4 T Sfewiawmia et Sfew fHwiem sy st =i
10.5 AR
10.6 eraraeT
10.7 e
10.1 &=[_A]

RS I A TfRey TRV wea esi fFeaier | TFawios SR A w7 | A,
TF, ST A = O [ SRR FE 4 ORYw @ik ©f @9 T AP | TRCEF ey
AT Tfew ¢ Tfewwe AMAR iR adea SRwEwm T e Wit sesfe |

SRS bl 73 are Ffen TRvm A, o 39RE RSt T Toive ¢ o
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TEIfE Stz | @ T @, A 8 IS RETS!, @bt wdiE ¢ Wk [
wfol | AT P wdea SEwa FEH0 TR o7 Tl FA T | GF WA SRR
A G- fea=mIfR o AFARR QTRET (1889-1893), RifEar © 717 2feam cfehma
AFGA_(1933), GFwl Tonwa 2hife o Sfeam CIfehmE 2imbA (1956) W ¢ PR-«3
il o TR AFEA o BT (1955) Sweme o 3% Piffs (1948-80) @3k
HERCIF-IT [IFHE ARG oF S (1986) |

I (T, Ty ¢ S taforam vgel Bfew oM 4@ | s, (oaw, B e
W, AW, T G ARERG, (57 ¢ AGE, TF, ORI ¢ Mo TS SRw—aazifE @b,
wlared Tfen Wz e R 3 Rediw = wiEi| @ 0= | J7PS Tferm T4l oRee
15000 (ICF 17000 &RISAM ST *oTql 20 Obl AKARGT ST | @7 TGSl FT
PP Frates 1400 &EIE R T o BfTTm Brwe I TR 1500 2T Tefe
Bfew |

T
9% GFIIG N5 A A

® TROTRT (Feld Naa TG Saail ol Fal I B IR WMre A |
o TR A @Fe SR¥E, AT T HAfferey w71 92 T gl TS AR |

o T TEw v @ ey A AE o I B FATS HARTAT |
® (T @, ™[T92 @2 &R WFd GHw BfEwm wored Tom T fewie, @2 oo
AfS7@ TS [ |

10.2 TaREtefed @fifer (SnEab e s 1951)

s wdsa SRmE FY ¢ IT [EA I SRS & (4 F Hill, 1951, Economic
Botany) SPTS @ARTEA W5 orea =@

10.2.1 5% 8 Wl *B§ (Cereals and Millets)

Qe FACTH S AT | &b @R S T @R 8 T F6R BT, T
@A Ceres@ W 7ol 275 B 79 | @I FT WS cerelia munera &9 gifts of
Ceres | 93 (ATT cereals I ATT= | 997 o (@i At coiicast) @3 ddie Qg *Fyeem we
FfE AP Caryopsis) | 92 cereal I TFa *uafe® Trizae 20=1 419, o1, B, I AR, €5 |
A RIS AT ANFTS TS (OF AFITT FUIRIEDE) | *PHE A4 Fo9 sl o 31 T/ |

a) ¥4 *PT (Major cereals) - 4, M @R $&I |

b) Gl *PT (Minor cereals) : T3 (barley), 92 G €5 |
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¢) F¥ *PT (Small grains) : (¥ (sorghum), A (pearl millet), T (finger millet),
QO[T " =T T millet ICA |

RI] ACACR. I *17 (pseudo cereals)—PlT FoT = T AP T35 @R Fo0, *TTF HIF
IAZT 7EW ACGS T O T

10.2.2 ©F A =P (Fibres)

e [ AW N7 ~R2 STfevaie ©F T St Wi | (Tl (R T, T, avfe
2AE TF GeR Sfewete ©FF 9T feE Sws i | fel, [ 33, Y, Imas avfe
NIE WAL B BT OF | THIW, @, GRS ©YE FAqW | TF Besims Tfgw jfedFice
T =itz T T PR, o3 o 73 s I o) e AT S e oy
Teolme Tfgw 47 @M @12 |

AR Tofere St wgre wfh ot fes T ar—
® T ©F (textile fibres) : IX WA GAZ© ©F, FFH WO, (FI (Cables), T, &9fS |

® T TF (brus fibres) : ¥, TN TF, TP, Mg, A

® T 9 ©F (plaiting and rough weaving fibres) : BII, TN S @Rl B, 5,
I, SR o, Toril erge =T | @ WOl W SE, WGE, THCCA! AN 459 SRR, Fioe
< Feriwa R 3T, A, TR, @red IwmLTe (ot =)

® wALSIN ©F (filling fibres) : oW, T =qi ; Pl ¢ well apfeq = T«
(caulking), BB X¥ T ; (ST ©fS FAL2GIM FT FILO |

® 2IFST FIEF (natural fabric) : AT TFA T YRR T OF 9F IR B0, PibE,
AR SR T =T |

® TIE LFIFIA! TF (paper making fibres) - FI51 A AFAFS (processed) FIVA T 77 THA
AT I o =T |

T IR, @ Fe 9T Sgn qaifiT [ons TSy T4 AT | FEISTE TPEE ot
AT AN ST |

10.2.3 ¥f6 ¢ 76 ST T4 (Legumes and Nuts)

T Fea oger Aora SR A wdn TRew e @iff s wfe cif#fe e
IR T TN Cilays a2 SfewE, Sfeww @ibtm ayim e | PR, P5l, oW, woey,
@, TR, I, defe ©F, SHtiia SFifeTaiea (Subfamily Papilionoideae) WEYS ;
AR FAYRE A @ABIST (legume) | o0 X5 TET T @n BarEmrw, 7, fiwawafb,
@ aref® |
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75 (Nut) €30 TR, GFAGT, *[F, TR T TR FAGF (pericarp) IRV T (shell) |
TF A6 A O WG G T, O 99 THe W A B | arr StigEers fow
oA O T T ¢ o, @it amR FIAREEE AP A6 | FEFH TwRad meTl A |

® O TPy 3 FIGIAMM, TAFAICADG (walnut) |
® b TPy ¢ IME (almond), (B (green almond) |
® IATIES TPY ¢ D (chestnut) |

10.2.4 FEI& (Vegetables)

G B! T GHA e =, dyiwe 2JfFF A T | e8 FGATS FET (calorie) TN
G GCETE AR 70-96% RET MR, 7|fF AT, AW SIHFR GT7 W =P ¢ TteTd 2742 |
e T TomA (T we) A o Sl FirdiRiRs, e @ad, b, eibe o
FTe o whitTe | Sfgrm fafen okl vAferel RS =@, A9k

® TG, s, S

® T FIo—wE, Cirw, e

® FA—TAWG], MY, TG, LIIGw, Rresil, o, *Mi, FCe

® & ¥ (Herbage)— T, FUR, “IFR ¥ (Spinach), 76 =T (Amaranth), 72
*iF |
10.2.5 =5 (Fruits)

TIAE T ST Sfewslfet MRS DO AW | GTHE FANETS TCEE IBNCA (orchard)
@ A =, AN ¢ SRS T w0 | S, T, Wi, Fer, oW, By, orm, ol
2Aefe T TIPS | 93 St SRR Wi AE @S AT | 9 Mt o
TR A GE GIPive onl 4 AW ¢

o FemEAT (Tropical) T—I%, Fe7l, (TR, TN, THEF, GlETEN, $a9%, Fp,
T @Y, ASR @7, WS, WA, STEA, dSS |

® AT (Temperate) SR FA—SH, THATS, G T, A5, &S (Apricot),
W (Almond), @@ (Strawberry), ST, 2!?1% |

10.2.6 I QAR AT WAL (Spices and Condiments)

T @R S P (@S SR @I ) g mE 9 ¢ SR ORI G QUi TAETS
TR T4 T | Ok TR A TS (food adjuncts) BT sl F21 =71 | Sferem Tm w-
T @offer “iem T
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® T ¢ TRWR WRH : TEw, oW, T,
® T ¢ WDl

® TFA 8 W 3 FIW! (777 YFA), WTAW (WF THEd SrifFenl ¢ ETe)
® T ¢ Few, oollerian, o=, 4,

o T : (WD W] IT K, AR, (R, TTA ¢ TETE

® AT 8 T e, (A, e |

10.2.7 *#FA € 45 (Sugars and Starches)

e T TS T XA S IS IRTHT A, (AT PIBO SIGA TegLad TGS
W3 TR FACO ~ICH | AT ST Ferow 2l WY | 9= AR PR o, B, qel =,
2ofS | TF 8 (IGF AR (ATPe T A [l eql TR | A, Gried 31 FETE!, CHreNE
e Sfew Romea I =t 7w

10.2.8 ¢35 (Oils)

T oot TAlgS AMIdget it Hw, T, TSl Fo Sonim SR | @2 (9% WAl A A
fTorEdy TWE Fe FIo | @, A[AE (o, T 9, e, @ifes Pt
(lubricant) AR | @tma a7 TG S (fatty oil) T CNT (ST FAFH ~IR7E (saturated)
OR TRYE (unsaturated) T SHFC AT, @wF FHARE P (stearic acid), “ifGE
SIS (palmitic acid), FCTIEAEE SHIFTE (linoleic acid), STAZT SMPTC (oleic acid), AP |
TG e OF LTI R (T (fixed oil), (Tl I (SToTq WF @A TR (volatile) 7 |
@ TRRN A1 I (essential) (T LTS ~ITS), Fo, T& (ACT FIHHE Fal =7 | @o1e] ST, I
(T ATPTR (097 &l 20T 39 2T | @2 (OTER APART A5 TIPS Wit | AP T,
Bfeew T (AT (fatty oils) Frwe 5 cidite ©m 3 T

® Ti% (drying) (51 $ AP (AT WG 6% F(A (S T ~Meel a1 74 (FC& |
Grizae—Tom (ee, By cwe, I (oA, F9nif

S AETE OOTT I A @ CTNSIR (semi-drying) (97 ¢ IOF (ATF 97 Hea Hew
(iodine number) SPiica ¢29 Kbt @A WRCGH &2 (A | TARI—TATT (eF, @ (o7, YT
w4l AR AR 100 A1 IRYS W (T, TR (TA, AT (I, T |

Tq;ﬁ;{mﬂ@w wfovj?? qa’?} g: ® T T (nondrying) (951 3 FOIRT SIPN@R QT
- : " SHTRRE (ST THT (PG HF TS 71 | Twizge—fere coat (o) Imr
113-143 P S l

o Tfgmm (¥ M (vegetables fats) ¢ R Sr@E «dt T (solid) fF71 TRM e
FT (semi-solid) AT | TARAG—TRHA (T4, ~N (7, LTS |
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AN (SR @ETESH T IR | &7 60T BRW oNitg, S $7 ARG @TF 13 2 4SRN
A |

10.2.9 F5 998 % (Wood and Cork)

T IR vl R ok {ba @ T o[ T4 @ 7)) WA @ TEE 9,
g, 46, @ (beam), IR TGW, T € TR Wi, omeEns, AwEE, @ F{eR
(sleeper), (I, TFELIMAT I @] W ICol H | Iq INA
Wﬁwﬁ (coniferous) ST TCT AWG BT (soft wood) I | @IFTF ey
il ! (non-porous)ﬁﬂlé 0, @ QAT (BT (vessel) SRS | iz ¢
@ EBTO03. M0 1) otz crppr zwiif | Fefieet@ Sfecm 8 20€ BT (hard wood) 10
e | asffel 7@y BB (porous wood) | WIS ¢ G, ¥, TTFEOM, oo, @3,
AGTS |
AR FoRNS Ol I (extrastelar secondary growth) FTET TR ASTAA S FTEGH TS
72 w0 ?ﬁf(cork)?ﬂm @S | AT TF WrER % FF 9T (cork oak) T TRV TS |
@6 (TRT TN = Quercus suber (GI1A 3 T, Fagaceae) | MM @retem &, T @Y
TN (linoleum) (AT SRIFMFETTT S@a® “ie (insulating material), T (Off = T3¢
AT |

10.2.10 Biifi= 432 IEF T (Tannins and Dyes)

TR 2o uTeS Sfeem, ®ive @l @1 (phenolic compound) A1 BT et Rigm
F(A | 93 SRR 37, T, F ), T, Tl WA A4TF | 7] S22 AW el AT
g Sia S wiEl el ©od TaRE FAre HAifF W) aftw @it e i
fafemar e (Gifie Fem =) viwel tofd =@ 5 i wiste, Biifte e @k 3w egdice
T T | i+, ﬁﬂ@,\ﬁiflﬁﬁ[ {Acacia decurrens). OFAR (Cassia auriculata), B TSI, AT,
zqe, A9fS stz @M S AT |

Fifer &GS =W F ML (Quercus infectoria), TA 8% (Caesalpinia sappan, C. echinata),
gofs Sfgn 2o |

Ben woite 12 TWE T TGITT (dye) Fhed TR 97 W, AR 150 T AT 7@
FfEss e =it Pl | o IR A T, R, SR, Gk, S, R
Ta, e T4, PP, A9 | TE FA0e = (GANEA ECY, A A NS Siera AT |
WS, 63y, IR, Tolfite @Al qRge =@ | aft i Farm ok SeERmGERTe
(antioxidant) 5 |

10.2.11 9% (I 43R I=F (Gums and Resins)
@R AbE CrEe [Ra2 T LA A (non-crystalline), RIS (colloid)
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SO A Teom A1 93 eAfSE M (gummosis) T | T Teolw TACE oW T ot
A | 9 &CA 94 | I9eT, Terst M, e, wiea (carob, Ceratonia siliqua), 3@% Tfew
(O R Alem TR A [few ey @3¢ ME e =

TG GTATE Goer SFPTIEEIES (polysacaharide) A1 TRwTAR =7, Feie afFam e
I WETSGT FEE, TARN (TF (AT BT 2T T | AT T&A AETH (resin canal) Al
sffre 33 = | AETe a3l o &P ¢
FAS ATAT ARG T

S e mize wiE a) IO 799 (Hard Resins)- @97 30, wojm, smewsee wad,
(permanent) IR G frey (TS - - (lacquer) “MSA AW Rhus succedenea, R.
G5 | verniciflua (GlIa- EITIERTib} 3@% AGIS (S |

b) 8FTe T& (oleoresing) Al ST WHUR AF (BrEATART SN TAW (@ AR) ;
AR R T G | @S (turpentines) *6T AT AETHT ST FEENT T (ACF
AR FFEG! JEAN (Canada balsam) "6 AF Abies balsamea TNE TH (AT |

¢) 1 T (gum resins)—47 M € TGCTT 9F FRIFH | GTS o S{fAe TR (o @R e
s AT | @R (Asafoetida); T (myrrh) “0eT AT (Commifera) THE 9T W
OISR Tfen (AT | @it T9ge = FEEEMT =109, ST (mouthwash) 9T 93 iy |

10.2.12 7@ a2 SLERE WS (Rubber and latex products)

7 e eI T S A P S i TR TR AR | T SR A0 |
TS IS, CYSIR Wi, T, o, TR (alkaloids), BerTs, A9fE MW smid Rt @b
U] (emulsion)ﬂé? T | Tfen iz, SRR (TR (latex cells) A STHRE AR (latex
vessels) 931 AT AT | IO, G @@ TAmEAR Mg =T AT AfRgTeE i
oo o T T | A O =T NS T W' (Hevea braziliensis) (TF | (T3 9T
3 (® RIS SETh Fa AR | Gt AT'd STHIA 73 (papaine) THE 4T BB
4T A @I ~AfRIIE AT T4 | 9F &5 FPAGAPIT (non-elastic) T Teoiy =2 J@TT-
9F Palaguivm gutta NS SBIE STHE 20O | 719 Qg (gutta-percha) | @6 @5 Tep2
=7 #Mi (insulating material) | TGS SRR (sapodilla) STHA (RTF FRR A (chewing
gum) B3 (chicle) “iveal AR | 7iefba @RF I Manilkara achras (O JATHA) @R
TRTS Bl T g4e SJEA0, WRME, Y, 30T @3 Sifte age | et SiframE
THIL OFFE 7 FCA SUFE G-B8% (cow tree) TS | TR AW Brosimum galactodendron |

10.2.13 ¢Tf% TR (Medicinal Plants)

TFSATT, IRFRA Bfernae eafd e TouW | SR Wremie sl eIt i oaw
SR TN FAS HEES | FobRg, Ter), P, e, @EAreR, arwsl, Sestkibm,
GI-SIoe @ I3 51T’ Wea ored-Reaed KT sicaael boR | [ Wi @ e 15 @Y ] |
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10.2.14 $5E= AT (Beverages)

THY @ ST AN T TR (0 Sae I6 GoR | g s 49 @ e
T | o g6 o [ A 5 SRS (alcoholic) @R FH-SHFTRRES (non-alcoholic) |
T, -] ﬁ?% ¥, SR (fermentation) AT 37, faom, 7w, 235, 3@% HIFCFIES
o | AN-SIESRES AORS-AWE TR b, FfF, @I (cocoa), AY® | AT€ THAFE
FEF (caffeine) PR W @3 ST SN Mow A | 2fddia Ba-59died @F 51 @aw
OF-TESARN ETRE FF S I | G 2 @A FPUH | (51 ¢ I Fea =Iwaw, 939 13
I | (T G GIAC 2N AW Theobroma cacao ((FTH AR (ATF), S (Maté) l
AR B QA Jex paraguariensis (AT | (PP 72 @7 579 | TG T +192 Gwigwem
i w0 TR (Guarana), T Paullinia cupana | OTS I RTF 3-4.5% @R s
TR | Fiew @AY wEst ew e @R A6 (colanut)- T Cola nitida | IR LTS
wifgem a3z 7Es Bres T e a9 = wafas | 2RePr g3k Ter-of wifgem v
=7 B A=A HR TS SfEw | 705 4’ (Khat), @RET T Carha edudis | SFeId, =0
GR TTANE AT 517 T | T JIFCAR T 9T 5HeF TH1oiB-DorF i 4 | I #iei Bl
Tl T WS AW T =

10.2.15 AT @32 5IE ML (Fumitories and Masticatories)

@ e Tfew T OF TR¥ LA IR FAl T OItwd PORGE (fumitory) 0 | @
T, Sl &ofs | SHFSFOR (masticatory) 0T (@ el SReTAa =g BT =7, (@ A,

T, ergfS )

10.2.16 frefes=ifa ww=w@as (Psychoactive drugs)

fog Sferm = A Aefie Srewa at TEEE R 93 | @B AFiEs oy Tmenq g
AP NTeEd O7@ sl AR Hq, o et (T @z WSS TS (@9 90/ | TS,
1T gro @b 9 TSRS FEG1 | Srest [ WEA S @R (hashish)] T P ol =1 7R @
R s o R L IR [ B TR e e B o o Bl e
wfaEFE A 1S | FPARTE @F Sl =R W Fiow T@w i @rF 5 cofd = |
5, F-~peifaare e tofite Iage | @ W W Ga TS «F:he 3 TR @ H
(Indian Hemp), (@S T Cannabis sativa ((TF FTNRGH) | @ AR (T THATT ©F
“Nea AR (B2 @3 11) | ©Ni-97 STAATIPT AT MW =01 ¢ trans-tetrahydro cannabinol
(THC)-a(% &ioe SHFTCHIRE | SFGF] IS0 AMFH T ¢ (FPF (cocaine, Erythroxylon
coca. E. novogranatense), =AIET (Heroine-diacetymorphine, Papaver somniferum) 921
(Datura, Datura stramonium), 7SS (mandrake, Mandragora officinarum), &t |
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10.3 % (Brouk 1975) edfee difaet

@ 22 (1951) SFpTe @NiRens Tidwa wa SRvRers s o | oft 432 wmiga)
e, e BfEw SITed AR TS FRIHRISIE Eihe IR | G 10.2-4 OfF 95
TG A FAR |

RSP IF (B. Brouk, 1975) SR MMS &AMG7 Ieroas A2 351 (Plants consumed by
Man, Academic Press, London) 32f50e SRMEITeT Ia20 SoMHFS Tod IR MRAFoS
TP PRI AT |

f sl SRewifes Ae® @IS ©n are |

a) iCad AP Bf@W (Plants consumed by man) - €, ¥, A&, B, FF A9 |
b) I AT ¢ WRIGH &G TIZS Ofew (Shelter plants) - T, T AP |

¢) CIeds B/ (Omamental plants) - &7 T2 @ Sffo@zR M|

d) e F93° TW (Industrial Plants) - 15, T @ 419 &9f@ |

e) MM (Animal foder plants) - @8 M, !, @A)

f) =98 ©fgn (Medicinal Plants) - (FICOWI, PR, PR, aree), o9fe |

g) @Me RoE =z 3 Sioriee BRETZ (Semantic plants) -7 7™, e
{3 AGE-S gago ofgn, aefe |
9F; B8 TAL @A, @ @F2 TEW TR GIRT @S TS FA AR, A AW

@2 ) Ao R IR | 93 93 B @ TSR e R e Sretiféreia
T3, IF-F ETROH, 93 7@ e S1Rie of sefafod

A 4 |

10.4 Sif=A Slewiavna et Blgwiagacaa Seeg =g = E

fren SRvwe FiWa 7Y ¢ ova J9TR e @SR Serh-a 2=, SF, S
@? EAPPEE A T @)

a) ?ﬁ (Agriculture)

T IGO0 ATARCH I3 Pl 403, W Forer T @y (94, Ffon «op o
FCA BEAR | U0 T4 SRR TRl (I Ae) O, Tl @ FIAW *FY, TR € S
S TS T, *q e (TR Beot Tfew, ©F A i Besims BRw, tow i, Ao |
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SRTIE 9o v = | e, wwere SIS, WE, TE ¢ F6 AT TIZE, O 9T
TS FR WET FIEM, 4 TAMAF Srwpiod e “E W wre TR Ftacz |

b) SWEfaws (Horticulture)

@ T Bfew (@ A, T, ToT) AW A T @ A T, SR 93 R e |
Jo (TF Tl S R @R IR, AR SEFE @ fon =1 ok, Il avfte
RIS SIETHC (T =il T, oI5, (IS T T9NI), ST M, i Seiffafes
TARER G T | G, e, IPeifen ai 9ot = AR ¢ dlwiR 3 @I I
T, S ST STSRMD (inarching) 9% 2P (WT T ; CIA@IEY o9f$ otz ot i Fem
R | SAFCRCE (@1, T D), @b AfSraiwT A ThEeq F &I (root system) T
THo-wIred Y MM 1 AE0L T L1 TE AR @7 T, TON Wld WiAen @l
Afeca ewfen o= At 391 )| Rfen e zqorm aum w03 e Teoife ¢ i go
T4 I AR |

o, T, P aefe SRt IR wie T TRICT A TR | STwT— e
SifAaeS At FE o Safeme |

¢) IR (Forestry)
TR ey aEd SPRReE def® AT TR (timber) B FEer | Roet ewifS

(exotic species) TS AN XX GT5 WS A | T BSHifEeitm, {‘gﬁ (Crypiomeria),

AT, TEACH W TG =1 | I 7l Shrerra @iy, Sgefa emm @iy, sl e
TEE e, SfEiicoE ifter ToumE, Sgn wawd, aefe Fim T = | RS, 5,

N7 (T5), TE ATE NG TR Geofiv, e, IR ¢ Aifiey €3 A Treee )
d) ;=T BfEwfamt (Pharmacognosy)

(eTs IRt Feead, o, Bl eaftm Fidiwel, frere ¢ o aifde, @3 R wdie
e Fifelrey, Semere equam ofgg oAy | Darke eww adiE ol SeefERm T
F(E, (TT% YW WG IZCII0 TR IMECHE (FHEY (A Torz | g@ited wRbf ezl
TS ST (ST8 ©fgn Wi S & #17% o7% oIl I FAR | @N- Taxus brevifolia
(@@ Taxaceae) T Teoiw oI aft TowmTem Iyt Faem 32 oriteet S |

¢) fegw e (Plant Breeding)

TR IR de Tivad Tl SOitna Snfeminta a3 aifie W) @ e BRom
ToaqALFa Tt TAfeHNT Sfew amme ey ®W A W |

FEH 72T ST AT | P TG (sugar beet) TXw e i o ot wwia st
ATohl | 2T 52 ST T WA (selection) @ ST oG oAy SEeTET A W 43 A0HA
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T (AT TR S 15-16 OP A=A S48 | GIATATSTIN (Chenopodiaceae) CIATE @3
ofgwt wiiw fewg Bfvg @il sitmd 47% @R FE)

f) Bfew @efawit (Plant Pathology)

Bfen a2 @R Mer—st o eitam, FehiE, =, A3 &S 9 @) SR w7
YA Tl e &5 Fou =7 | Ok T 0% AT A 1S ¢ Biva W@ (sterilization), 24F
8 Fb AT ATAH, AYfe TGRS AT T | TRFEILS FEa T FogiRe @Hl SEeie
FARES TXE GRETHA | AR 1942 AT GSCFA Trow IR Bl =@qiesq S it
o 2 26T | AR, Bfew @i e wded SR TR were Wi |

10.5 AEIA

TS QAP Aty e Siew ¢ Bfegn AAE SgRe 2@ Jdetes A sl
Sfewiaw | sd BRIt Bfew T 432 TP @ bR | ST 1400-1500 SESE
Bfen awifen wdt 949, @y A RS wiR | AR fSfere $tvge sew engice
e Fa TW| @W- A ¢ wE Wy, ¥ ¢ % 6w T, WK, T, TEN € ATTHE,
AT € (IO, (OF, Fl6 IR T, Biinel I F5F 79, oW (DY) 9 T&7, TAE G TFRE
sl | coaw Bfgm, THiv ST, T 9 SR e @3 PeREi (psychoactive)
TT | 92 AR IeaCR T (1951) TE 97 [ | e ArefeTieE 3 @hFen
(FF, 1975) SICq, Tfenge el oy [oe, I9H—TgHE Sew, ST @3 F@oE
T GAgS Sigw, e Sfew, Mt qRge Sfew, MU, % SR g fiomeE
TR @ TlHANES ST (semantic plants) |

« Foe TefFa Sfew, FM, Tmmlawn, Ffaw, oI Siewfwr, Sfew awew, g @i
2APlS *IE Ao TFATT |

10.6 et
1. 97 @ ‘Tt Tae Fg s-
a) wETe TN fen awifs 378 Rw |
by =HFRG R&e-an 32w 7% 7 srFER wF g
¢) &AE A Sorghum GF S v *P |
d) €71 9T &TE |

e) TN @I AMGATOE AT Tot |
f) A TE-3 oI ERTAA g shiitreTaien wees |
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g) TE OF & P |
h)y IR a1 THIT @PE F T a5 e SefFa Sfew Swmimt widm oresfe |
2. Tatea T4a o rew Awilfera SARITEy #FPA ARe I ¢
(ehe, Ffeeifm, i, orel, SRS, A, so5e, 7 359, ones,

SR, R o) |
SIE AT A ) 1 2 B B | OITET TUTE | AT T T Meernrenernnes |
p M | - LT S I T T | FIGIM GPCereenreeneeens W TG GO 4,
o GATGR M TR I8 T.unreeanrrrrece T | IS G ... G BTN ...,
%ﬂﬁ@ﬁ@ ................ w:‘wrrw&mmwrmmz ................ wn:nwﬁmmm
L |
3. TeFre Sea fim s

a) T 225 A PEATT PN =07 @ T = 2
b) Sfenfiera i’ Fifa = F 9

¢) SEnfw T A Te i @l Fi o
d) 7, ST @R T ANF 2
e)ﬁﬁﬁﬁf?

f) T T TR GR T F 2

10.7 Tease

1. T, fem sy, e, W, Ty, 1%, 793

2. CArEsn, FmifEePm, ofd, creemid, o), SAEms, g, Teures, TS, IR
Froa SR |

3. a)
b)
¢)
d)
e)
)

FEA GF RN [0 A Gliage 7|

G, GFNG, NF WRR T, AT TGS oA |
el Al e ST |

FRsFofre SR7«l, FCTT IF1 Al QAT AT ; PR, 0 |
SR wiber (e (@l A eiibeTa e R )

&0 o | Fa T@w, efere Twa G M T@H |
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4% 11 0 FraFs eAfdioe Tfew ¢ @i aw, cofte, @fEs @
CISEAG

5
11.1 A

TTH
11.2 T Pfafte wdadt Sfew
11.2.1 SR *BF ¢ TOI
11,22 A ¢ 9% s 64, & ¢ P o= ; oo qww
11.23 TN 8 AT T 3 WW, AT
11.24 =43 ¢ (4% WA 3 WY
11,25 (39 3 AR 8 A ; MACHA 3 +19 47 ¢ g
11.2.6 T3 ¢ =@, @MW, F ¢ eFHATm
11.2.7  TF 3 ixt ¢ gt
1128 F@H ¢ SFHF "W ¢ sgiat A

11.3 AR
114 ersia
11.5 TeauE

11.1 &RRA ¢ Brwed

agE 8

T 9T (10) AT BETHA A 6T SRA TLAT (FING aF51 FI0w 219t | Sfevanarar @2
o 7eE e T FrEeh SEn WEva w0 St TWifke AR S e | St
T[ARIEF TG ThF TR Fare Z0A =g 9, (@), TFa3° S uTp T TESE | T
AR, @ ST a0 92T TR F9 =6l |

T 8
92 9T (AT 5 F@ T e o Sfemwa—

@ T AW, ([FWET AW, oI, TS | IS (@A 2T 47 S 7247 Bravel
FACS e =G |

209



o IRWIFR By BesifereE, (e Roved Sitva R it Sicetsel Fa0s SR |

o e Tfen oifes ~fava (Trerrmfes) fire “Imca |

® TS ok, TS Wid, O ASFF @ AT TIRT MIFIG i Frwe fare S |
® TAmiT HARPRAE 93k

o ITTH WO ¢ WGHIST CAACFT N IR TP ST FACS /70 |

11.2 Frash Feifafoe wdedt Sfew

S S e Sdeq Stm TIRm @ SEnAl FA T | AR I,
2SS Bwre o Fo5 w3 oM F1 w3, 37T B 9T eI Semife T AR |
@, S TR S AOAONA SIEAb| 7 I SHACE Woera SeTon I e Reasa
F(AR | FYFAOIA, ¢ T ¢ FRGITEIS (i) (o7 TeAWS Sfen =T SIetnal T |
TS, M AR TR, ARafFet e 267 TBRA T AF |

Y FER G wEA = Fw (T | oReR cifimaw, 46 e i, wE e s s
AFql @ CONN | (T, TV, ©F 1 0T |~ TE ¢ oFHE M TesimE FSH Siew
HCAGT FAR | IOLAE @ AF SRWE [ EN[oT F91 W S Fr6T Sivmg <59 =iz |

T w5 e o, Tt T (Tniad 3 ww) ¢ A (BRiEael ¢ AR * ) I A
AAfafeq sy SICeTsA T4 oF 71

P, GRS OTF GTF PR Teee v IaRiie g 4w mid )

11.2.1 98 3
FE! AT - (&F (maize) Al T (Com) Al TTW F (Indian Corn) |
CTRT T - Zea mays L. (e 137)
G (family) - &5 (graminae) T G (Poaceae)
(TS RAN S 2n=20
a) TeAfs ¢ fam ¢

& e oo T Tesifemim Fifen i Sicafaw | @ eibiTen W am 5600 I
SR | GRS 2T SIETSF (Aztecs)'® WA (Maya) TOTS! G=R SIGT “ASHEAR AT
S (Inca) WHT DUR A6 f&eT | STl A, I2THRT 1492 A OF 10 9@ (New World)
T} HICHEP ST A POR W A | feWE ¢~ie, Thile ¢ 2TcancT ffen =itw $om
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AGE A | T (T el o, o @fef$ sfaa qfvaa (01d World) =it 96t Fiea
i | I TRTe Aeil-acael orE SrHtd 9ol SlTE (71 T | (WIFET (Bonafus 1836) <%
SSIET (Anderson 1945) 5 FF (@ $5F Teife wlpel 7 i, seae SRSICHT ST |
TG TS T (T AT TV I | B2 @ T AN THE A S| ARG orrsa Qe
GG T POR T S AR | WRPRH FeRend Sy A Fa @ Fergm-ved Htd, w1
T TR SR TGS YOI e |

ST W DA @ GETFE YT TEARA B AR Tripsacum FF TT 3%
BePMTS (ssp. mexicana (Schrader) Iltis) T GFRET =R 4 teosinte AfEbe fe
9% T QSH (ssp. parvighimis lltis & Doebley) Tl ST Eychlaena mexicana
(introgression) 3% 5 &fFT™ (selection) TG | Weatherwax 7 | < wipii6 ghicrce
(1954)-47 H1eN Tre b1, BorTiem @3z HeFees, areras TR o a3 $oie el o[
SfeaTea (divergent evolution) T 93 *Fa TS TF© | B (interferlite) |

#fSTe @b Serl $OM AR IS WY e JwAiE AT | @ 2l o, afes, s,
T, @I, v SIS 9 FEeS 93 FPF 5 T | SESI @ T A Td
o Bre fE TB T T SR T R, W1 v, A @R e At | sifewacene
MR BOR 5 IR TR | B T TS MR @R Sy et |

b) Fre Efeweifgr faadt (B 11.1) 3

O G T, GTAIG, G F(E QAME, P TP WO Bfew | e SR Wy aft
T 151 w0, SR, 1-5 Tom ofer | @9 3 =0 432 7o | I T/ S Sreica et
F(A | Frog fon aFaa @ g s, 79 e =Pl 3@, 35 It 796 SF (crown or
coronal roots) AR T Al W (prop roots or stilt roots) | G T, *IF5 F7=G ; INSA
72 eSS o (T SIS (R W OISR O | DO GFERA T (sexual flowers) SETISTA
T4l TR 9F8 TR (monoecious), 7% @3 B PRI | 73 7PRIM AT &AG7 ~nfeet
=0T | T B (tassel) N ~If4D® | F-=>=if<w71, $BE M (cob) AHI® =7 | F WWENCS
(spikelet) G A TTLF T AT | TSHS A FF|, FHGEA TS TS (silky styles) | TR
GFE AR W AR AT TR, @R TSRG ad 7 (silk) T AR | e
aFqE {2 R TG ©OA NETE W, TP (caryopsis) ®OE | FAeS (IR T
ARIS MR PR () 8 TEwT AT FA TR T

Anderson. E (1943) What is Zea mavs? A Report of progress. Chronica Botanica 9 : 88-92.

Bonafus (1836)- @23 Anderson (1945).
Weatherwax, P (1934) Indian Corn in Old America (Macmillan, New York)
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) 98 TWe 3

RS TS &FE TICST YOI 5 T4 T | GTvd Towel, #fe! aifes T @32 wivm (aReem
SRS SE | AMS A (endosperm) FS, WA TIPS 8 SR SR 4P SRS Al
oS @2 seefEm affrer s ke e f[abs

a) e < (Pod corn)— Zea mays var. tunicata Sturt. (81 GEF0)

b) 17l T (Pop com)— Z. mays var. everara Sturt. (SIS GTeAH)

¢) 5 = (Flint com)- Z mays var. indurata Sturt. (7% ETEI061)

d) &% 9 (Dent corn)-Z. mays var. indentata Sturt. (RIS A1)

g) TG 7 (Soft com)—Z. mays var. amylacea Sturt. (RS SRR

£) 7725 4 (Sweet comn)- Z mays var. saccharata Sturt. (&S RG]

g) @7 3 (Waxy com)— Z mays var. ceritina Kulesh (8% i)

93 ENETM FRETE 43 TR Fg SRTREFIS S IR IR | e AR
Tfen wiven mi (red TR, O AR T IR |

oY1, TS (Mangelsdorf, 1965) MRTITEA @, i $o@ WRSad ~I4, T@Re
s wesfem o @ o e oFfen, s TSR dwmahn IO (FitT afFm
TAGTe) THS TR T, IF ARA AT A AEN 0T HreAtReT |

e Q41 $Bl TeoArial (T0dS (SRS BT, (i Terww 6 (X569 AfS T oS
e PIferT otz | 0P TSR GEE S, e (hybrid) @ @S (composite) FITSA TBI
AT TFeqd (WA |
d) IRZS T ¢ BTt ¢

SO @l o gl WEE *9 | AT I BT 8 it SiEE @ F I | 97 T oeE
A |

® Wl ¢ $OF WAl Al A (kernel) 332 “RFA AW | AT HWR *[GFA 4.7 (ATF 11. 41
@i, 0.9 TP 3.6 OP TG ; FAPAN,ER, oRM a. 7 93 B @7 ST (calorific

value) & €% fofeTs oIt @ i 2w i | =y, St e b g wiEhe
woim 498 o9 | feBifim Wabme (Niacin) SUAFIFE T AT |

AR AW BONS BB @3 S oA | IR 97 TH fF (energy), TR ©F €
TREHITS! | @7 FAfET AR *FEE A 7T | WS of-2iw, (@, - apfen dmr
foiae pom ifeq T 73

Mangelsdorf. P.C. (1965) The evolution of Maize. In . Essays on Crop Plant evolution. Ed. Sir Joseph
Hutchinson (Cambridge Univ, Press.)
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BOI ASTR oS et IgRY | BER @S i BB (Tortilla) RRITI @R T4 STARTE
azfs form <M | ST SJfer i IFT BB WirE! foreT (ITIRe | 7 @ (Corn-flakes) 7171-
3 (Pop-corn) (1 SCwae &% | o5 (Chicha) TS @3 W7, Al g, Iwifom, @t ok
ST g (T 493 GWieR, Coa W P Wil (UTF | JTANE T8MF O WiTeE e
e oo [ eigs 9 W 9l (T |

FESh PPl Femre w5 tof =W 9Bl (AT | @ 995 (Com-starch), F-Frirt
(Corn-syrup), GG (dextrin), MEEe e, SNFGERRES, WFHGH, BeRa @)
I 1w SIS | BOR W (AT (5 =7 B9 W@ (Com-oil) T GRS (lubricant), AN
9T FEG €T (Salad oil) AW IFATS T | $OR & (zein) T el sy Ffaw
Y (off =W | @@ @ifoq FHE (shellac) FFHEoe T9TS |

® ¥ 2 T A A FT (Cob) UTF FHAIW, TH-TTA € FRFTAE (furfural) 0SF = |
FEGRA JITS T A ¢ dFhT toRre Ok SRw (ow, rem ow, AR T |
T o FEE Tl PR T AT R TR |

o TG 3NT TG UTF TS 7T = Coft T | G| TS RTT IIIT, @S, T AR
TR AW AT T |

® St § PON ISR MRH «F LPIAT IMF (S 27 | IHE Gevime aft Ijage =7 |

o A BfRw ¢ TOR Wi B, WS TeFE of-aw o Rrabe |

P01 ST FIRY TAABIeE W TS0 9T SrE T =E | $E AR (T SRS
s 500 5 Feld e Sme w4 am)

9 oW Tfen wewifes @@ (CIMMYT), TRIGRER ToETMTE 2Poles o Ghiee
QRITEGR (ITA), Wil 3iéam aiterpme fFs Sarhes (IARD) 9 ICEF0 W FA
et ¢ simel o |

TIA FLIFB TS WS (A - WFF VO3 e - 1,08 - 101, FIES (@A, LTS |
FCHfEs ©O ¢ Rug [, Rew, &% 999, d9f® | @Tifes St - 2 (composite
Opaque-2) TS 3 A ¥fF, Fo7 @ @Ifa — SIRGT SR Hifte, Rta aa =1ighe <
et ST |

11.2.2 ¥ ¢ wib ¢ W67, @F ¢ At T ; oAEmw

(=T, TR, 3P, 9, Woq, 2 ApS A SR Wi, A @R (family Leguminosae)
Cliye a TR I 9 AmE [eEhs = gpie | SR Swa oEr *pp = B
AT, (PT W @ I3 A Ao Term wrE #i3, erFe wwem b v e
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@it aifFt a3l e Beot | SR wieE WSl (e @i A Fiareld! acas, o
@E AT TRGT | TG, TH-2AW TR *T (cereals) W @ifod Wi o, @5 7
ORI A [abs

frreSl SRv zeTm, OFT-97 Mt FETR ST (nodules) T A ASTE TH TRGIE
WIT (fix) TCA | T Ghg TIael IR AW | (9 oI, 9F
XFOT THITS T HICIT TCA 100 (RTF 250 @ 0T T8 | Py wrdm Shom Rwcs wgonn
TGS WS & 1 SR 7 AT FACEE W, ARMZ | STereed I B0 G S Frebial-

T 51 T = ATEhE TR A | TR a2 TREhiE A
c@ifbeT TP @2 BRI S T 9T TP S-S e e
fRrafbe =)

e [{0Y ©F 1 =7 | g oRe uFiE @4, TfFfeeE, W AN oE Serivm
T | SN T, 240 FF (0 GRS 130 (LT 1407 5 TFF 8ol 2T |

R 10.2.8-9 Sl (iR (@ BTt AT (5E GIRTR TH-BIR (9 | (ST (TERel
W (TF (T ORCS OIS G Ol F6 @Y 2T AT | Toad, TG SR (Srd Aven afta
A T @S | S A FE, 94 S B s EriieT ofags w16 wieh Feged
A T | Sferm ke g« fik, @ s Sy Fie @e a3t ediiken
AR AfEAERT 9 I 77 | I, AR T @TNEHE CFEg @ T AT |

2eTe, W57, (= € Wl - @3 O AR TA W0 StErv I %A | SRvE, PaRmitTa
e |

o 3
2F&! AT ¢ AW I ACST W (Pea/Garden Pea)
TBIE T ¢ Pisum sativum L. (WETT 5
OIfE 2 EARTAPT A T (Leguminosae/Fabaceae)
RN AT ¢ 2n=14

a) Beoife ¢ fawm ¢

aft 7 TR (neolithic) Tew | A= 7000 T (AF BTFT TI=E @41 GIR | Terlfe
o WAL Al sAfew «afe ) W, ﬁ?{, mﬂm, FHITI, BT, |3 (Troy) #=Tdd
s, s ciene, ™ ¢ @RS, 9 SEF AR (SR s I
R T wiiwd ¢ e, Sended, ofleR e Wgerrd Sea [W otem oiw )
FrRFER 5 |
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b) Fre Eeweifgs faad ¢

W7 GFAER T, T e 7T, Ty @i Tfew a1 w3 [ swe T = ) ARt P
@vi-a, Srisfamt (2felt ~ior = ot woroer Tl 4nS) | JeesE FEHh Al SRy
(tendril) #iffe® =1 T GPARAT (zygomorphic), FoTGe e, AW A @ T
(S STeR FAABTEE TO) | T T 4T (pod), */F, T, &F 3 T &=, TW TSCA 5-9
% A 2 |

) T € TFEw ¢

RS2 G2 SRFIR AGMAR SR FAET—(a) IVNCTA W67 (garden pea), T7-2 S =065
(P sativum ssp. hortense Poir) 9 (b) (ST 69 (field pea), Sriefe eh (B sativim
ssp. arvense (L.) Poir.) | AATTA W67 IS (F(SA Woa (AT S g

Tesifeame 07 T AR oA P | O gl

W Ao TeT | Hi6t A7 e AT W67 90-100 |(wrinkled) e AR areiwr s
fi »F (OFT =T AE BIEE & W67 120-140 fw o com [N TRIA BowT (starch
T | Tl mﬁq &1% 10 2T 14W| W ST W branchingenzyme)@@@l
GiTed FARL AM-15-163, K-22, 75711 o1 |6 oW Aewim Tae wirss 7- ©-19, e,
@icfes], aefe |
d) IA=A ¢

e Tqw ¢ ol ¥ q7 YATE et P THM 4T ON T | W W G IR
(Canning) T FTSIHIE TIRNAT & TGS (A A T | Il TP @7 & WAl el 2 |
el wie e oI @ SR YA AYe =0 | SMRA ST defe JAtane i o = |
oA were AR 4 (@2 I 11.1)

e 1113 W58 WA SR |

T M- 10.6%, @B-22.5%, FNIREES - 58.5%, 5&-1%,
Tir-4.4%, A& ~md-3.0%, 6@ @, 7o f 3 [fem sifmm

o Bfgw 3 & IR Wk [ A A Rl Ige = | e Tfew e wfim S IR
TR | GG (ATF AT DA W& A, 67 A2 {1 Eorea = 79+ 91 TN

e ¢

A& W ¢ BF AN 3 @i AN (Chick Pea/Bengal Gram)
@RIEE T 3 Cicer arietimon L. (N7 GIRRGA)

OIfE 2 EARTAPT A T (Leguminosae/Fabaceae)
TSN R4 ¢ 2n=16
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a) Berifs ¢ fawm ¢

e Teolfe W T 27 wFE-ctew afia wark g ISERA, T IO IRt
=fedl Gt A1 1 Fie7E 6500 A, wlwel +[K gacs @FR g ageqn e stieat otz | abie
e, Sie @3 3ghRE @B ol TECY TS | A, SifREE, AR, $aE, Eeem,
VAR 9R WEGEETe (@EE SfEF b = | SR, /U9 70% @R el 2 SRS |
0, ©F oUE W, [T @R WA AR @ I | SEre TS @EE 5 =
ToRT, TIAT, AN GR R | ARTRUe 47 o Shiees (=FE 5 = |

(@HE T¥T IR TEIS W°F 9F AT Cicer reticulatum Ladiz. (0F | a6iF &% &
@1 OF Tol-awife e T |

b) NP ¢ Tfegweifees [aad ¢

F 9B AT A Tei], TGN BEgw | BRew e o @S ; @NeFE Srere
T W 9 SR P 4 T T 57 9 AR IW 53 = | 7o) (@i, Tpe
ST, 9-15 (@T AT (leaflets) B2 | Temifer @, e Awed (@S SREIR) | 4 =5, 1-
2T stmt, amS, =@ I G W qWed @ T\ AT |
¢) T 8 |9 3

BRCS (@I ASFEI T | T AR AT e o | JAERMCHT FIT SOABGIS

FHAL (RFE B T TE @R 120 (A0S 135 W o7 ICRISAT. fafé@ TARI, “fowace
FETACE ~FP] SIS STRTAG
T (O TRE | TS AW @R @57 &4 15| s g e o

AT 25 FEBET WAl #ie AR | R, e R R s

7T Tee SR Am- w1 (R-108) T (R L0
115), S, «=./71-58, Topiv |

d) TIZH ¢

o % 3 (RFT Tt SICS A BT | A oo =R @52 T | el (e wregfEe
TP e @ T Sl HirlEl AR T |

FHA 11,205 (U RETE MY SEARE FAE MRIRL JACS ARE a9 AR

T 11.2 3 (DA T
TR AWIG-9 8%, (&TB-17.1%, FNIRIZLE-61.2%, 5& 5.3%,
Tim-3 99, A “mied-2.7%, o & ¢ &)

CRIETI Wl (BT® <001 A WY &S A T (SA W @ |
ol wil SRyl =0T saif oM @3z @rers NeAral =7
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o Sl 3 A% (UTF A} WiFE o TWIES e Rfen sits st |

@ Az ¢ I =T 9k fZARKa AT T | Fo7 qgen, el My oidn Skom weet =R
siae wfim Tdaet 3R i

I 8
A AW 2 & &I (Green gram) A 9 B (Mung bean)
@@ W ¢ Vigna radiata (L.) R. Wilczek (fam1 @feab)
@I 3 @RI A WA (Leguminosae/Fabaceae)
(FICNRM A § 2n =22
(Sfenfba +[t<F™ ¥, Synonym 3 Phaseolus aureus Roxb.)
¢) Sesife ¢ fawig ¢

ol siiees TeoifS 2T SIS (AT | A FieT (AT O BT T IR 9% T | OIS
=1, e o af, i ok SR g e R PR T 1 9 (T TR A0S5e. I
5 T AR W TELrIpy S, Teneted s, waethed, oY, I, Fem aw
et |

Pl =T T8 T(WR oS @R ST G ARTRIG! (T (¥ radiata var. sublobata
(Roxb ) Verdc.) |

b) e Seweifes faaad ¢
P & Ta @TF Tfew | @3 et dfiT | ireege ok =W KAl @ e

argfons Fasifar agta 8-20f0 sfftee o= Atz 1 46 5-10 Gifa =11 T M =6 @B 8-12
WS A TN WET NG AT | 9T TFA e T 25-26 AW |

¢) T 8 WS ¢

R ¢ AT, ToT TR P SR T | JEESIE ¥ GHCOE 99 5 = (dry land
farming) | FEIET 9 (cash crop) A 2R A «fw SRETRSR TR, AT IS
T (SRR U @ SRS P @ =) T @FE 70-90 | SIS FRT G BREER O
it 047 T SR AN = | 9T T oA (&F5 | Tl ovw e ffen 3
AfE 12-15 2o G T T WA 4-6 oo Tl ARG 3P| TG el b
Terl T | o FEH0 e & =@ - cWen (R-1), = ([-105), ©-44, 7w 04, A

&7 16 AP |
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d) TITA ¢

o T (T 3 o O (GG At STt S Wew T | I O (617 SorFITS 71R&
A6 A @R TFE QRIS @I HifRA Tore @ |

©iw! Wl FFIGA, SRTS 2SI el SIiveRl TS (AT |
v PR Twml A @ (Rt A =@ I ol AiER o =)

S W Yo v fefern B [, far s aehice e dienm @enw
R, A STSrE 7RI AE [ |

THToq THEITS (11.3) P! e 2{f29 2emre #Aiae |

I} 17,33 7 TITEA BAWM |
G- 10.1%, CIBT-24.5%, FARIRTZE-59.9%, 5 1.2%, TH-0.8%,
fe SimId-3.5%, @R e sifEe BoiRm-f )
o T (b)) 3 IH ot TafeaTst Neat =

® 4T : T SRBRE I "=CEA (bean sprouts) T ey =7 | A6 $A GTeT™ 4
P iR @ Aw o4 7oA TIRS 2|

q& TR @R Wfba et IR FACS, TR i ool @ P weTSy T B s
|

v (o ams) ¢
23& W ¢ &l%S w6 {Ground nut),‘gﬁ TG (Peanut)
EBIWT T 3 Arachis hypogea L. (TR grsifera)
@@ (family) ¢ Leguminosae (F7NCIA) I Fabaceae (FHTFN) |
EICET FRA 3 2n = 40, FETS ANTEIOHIATTS
a) TeAfs ¢ fam ¢

o Sfenfta Teife wfed Srafasm | T8 97 oR oS, B ¢ wfFd ofFf afmm
ST SRER | W4, A @Rk oAfew i, oiw, wiwe iR, afes, e 6
| 400083 ¢ Wi At SERA SR ST |

SRCS ol AMTT B T YU Iy v, 6, fEin, sitemy, $en v, cigr,
FEYR @ AT IRET | PG, FECT @A TR (RITAE-CRIARD) (2T G T SR

a7 PR =@, Fre cAFTEiEeE e i ey wiE AfE T SENT (gE-gEe e ogea
(T |
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b) re Sfeweilfes faadt (ba 11.2) ¢

ol qmi @ol =6 WP TRER TR (annval herb) THST 60 FFGHRGE 7 =7 ;
@INGS ; IS TRCHAN I8 =W (nodule) M TF | @2 TfEgw A J-~IABIIA | SIS
3l TR (fertilisation) *[, SPIMTER (receptacle) B Frssa siess o yo v Rewt=
T B ‘(1 (peg or carpophore)-aq St REPEE [Trewdn TommeTE Fo "
Tifba Wb 2-7 CLA oo 7/ | Wiea Wivg «offst %2 =0 Fe | THhEs ¥ W eierie 5
A = | A Fe A SR 1 el O e #(fg | [CRISAT, “fonichy, el I
TAE @R SHPRT LA (horizontally) I LS AT 1| T &“@Wmﬂﬁi EBWB@B’
siftere @ (4f6) SR (indehiscent), SASTEE (oblong), E;ﬁ E T
1-8 GLR x 05271, 1.6 & e Fea; 76 Newa
MAFEA SRH AT S AT/ e AMReT @EmER A TEeR, 12 A« 0.5-1 G ;
T IONTT TS| T € #{I%eT ; 2ffs [FCTai 450-1400 % =7 |

¢) Fe9 8 | ¢

sl TEceifem awfelba vt Sremfe SR ¢ TEANER (hypogea) 9 FIFBRERIG!
(fastigiata) | JFISICA, BT 12 &Faa A SCSA (cultivars) T $

® FAR (runner) TT, TITA AFFA (Spreading habit) ¢ G S (section
Virginia) | 45 Soiewfs a¥rofemm oo |

® MG, 952 &FFST (erect, bunched habit) ¢ CTFE =Hifwe € SIEBRN (section
Spanish & Valencia) 971 @S o5 SIH | TR SCST AWM G| TCST SR
@M T 0T | 1991 T, SRCS 70 5% B (CAPT ) Toeti qmrs] Berl =1, A A7 *re<al
309 | SJRTA 5T T @A (X357 S 1148 e, SRS 12 T & 847 @& 1 (1991-
FAO Production Yearbook, 1992) | 9/%¢3q, 7T @ (6 ARy Fo1 IR WGEE TA® A0aml
TR | Ao FiCe, I1 TN, =969 PIg 1,110 @& T N6 oI |

FEFO TAO WO XA - T 9w f6-7, 10, 9N 9EF2, @ & 12-24, @11, eI,
F0IE, (&S, 5T, RFE F-37)

TYA 1145 B FAvicTw ToAimie |

@A~ 26.7%, (TH-40. 1%, FLARIEEH-20.3%, TH-3.1%, &
AIL-1.9%, TA-7.9% | 92S FTTFIPL B9 6 ‘R AT |

d) T9gs A ¢ Torativet ¢

Jw ¢ B IMCTT T& @ Fo RFT T WAPAITT NFCETER QA1 | 9T FZRAS, @i
(A 27%) 8 TEBIRT A2 (@2 3 T4 11.4) | 100 AW TF 0T A7 550 PR *7F e
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T | FI5] [ ARTS A (S (0T Aeh T | A T, [T weie aww (red = | MR
G (peanut flour) '€ ¥¥ (peanut milk) TR AR |

&= ¢ o IMICT Tw (9A e AT *$FAq0 40-50'%H! | 96 T7-BfR 97 (non-drying
oil) | =i wiTea o Sifelal STed Tw (96 SAFIFS I AT | T (oo RO
TJE (TH AR TR | TEE G0 TG Qoie AR (57 (AT [Srdee qmw e oo
qFS T &, Frelfs, e (peanut butter) | AR (5 (AT | T SRS |
g T T AR, FAGA T A ; W6 (lubricant) € T [ew Reas 95 =0

«F W&, MEGRA TP (7-9%) R MW ¢ TH ReWd FIg© |
feea g ame (o [I=2E = @ (laxative) ' &EA (emollient) RETA |
A & AT (T (shell), TR @R *IF TG (SATS IR =T |

AMA-TIS B =T (TN T 9T &P P GIAbiEe F3A7 (synthetic textile fibre)
T/ ey W TR (ardil) |

ARG SNFFE I ATST FICN FACA @ITE @eT |

TETe- (11.2.1°€ 11.2.2)

1. wefre Saa fum s
a) O (TS T F 2 ST (tassel) FF T 2
b) P S 30T ¢
¢) o ImTE (TS AW F o AN (SA (T, A 2
2. 73 = et forgm ¢
a) WOl @0 AR =Py |
by #7-=9 sfteai aim Bfgw enmEt arSA! (var. everaa) (T |
¢) POF «F FUARILCHHT W ‘& (Zein) |

d) TFEFIEA (furfural) SO A T F9 =TS “ffed AT

e) TRFT R FCIEE $O1 == Tae [ & |

) iz =Sk SR & SvR Sereld GTeTR SiRaM AN HCA |
g) TR X SR FEE G TS |
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h) 63 Q=i T |
1) TIMARE S8 oI 2AReho0 SApTe SRR |
j) T (SR OF ST AN-TiRg e |

3. b U8 (At AE * A *ppr oo Fe Sifermm forgm ¢

a) FAfcER a on i) 30%
by $BF W cIfeen AR i) 4.7% (4TS 11.4%
¢) I OF RE i) RTINS FEHEEA AT |
d)y e Seum ol aww Redg am jv) ol amiw eIt 4 |
e) ot amm sivem Mzt v) BERE Tefd =
11.2.3 L @ AqE Tl 3 WA, 4Tl
a) 2feqe ¢

ANCT THY I T PEIR AT JABEEA (N2 BETS | arid T eqfE s
itz | oSt Frerg I 95 | Stwee 7w 2edl ge AR wE g e < 791 e
AT T T FC FETFoT (food adjuncts) A T SRS |

ST (spices), O TPRTRY, 08! T (ground or pulverized) TWE T TR T4 2T |
fafen -1 W @I AT 9T @A T 7Y e TR G | (T FA! &@l, im, &@n, ;3w
ool |

NI T (condiments) AW YT I, o B\F @R Bej | Ll 7 FA AT AW <N
GTHA (PN B JW € TR &l | TA—aET, GIRTEn, f13e, (euiiel, aofs |

TN @ Sl TR WG 9 RIS A TACHE AT 79 | awe e A e T
Indian Standards Organisation-93 (ISQ) TS T2 | MRS PRIl @R S SFer S
et [o@ F9 |

4 «fEl @ SRS THvRT, SRR wefareg el el Gife abieeE @) bia
8 &I TSP (AT NG A FLETIR, SICH W7 5 R RS WS S(SARGT, e (s
HHIwE @ AT RISCACRA | (Farell, Pl SPIeTe (1 A qRN, I Al (salted), Q1S
sioeler TRACT ST BTN LTS | MOTA Se OIS A0S 77 1 | F[eedt afelzsan @ot
QTS | ©I8, WEIR Teoliwd @ iidey fge Taim Siffitn OSSR TWl (e, T/ «q]e
ToATT R | SRS S0P SIF AR (Spices of Araby) TR $1F o are TS
SAia iR G4, e A, w9 BT e | S Sig )| —erf wdm )
2form aga fte (IS @71 @, AT T Seas g wied SF afmE s |
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b) Afere ¢

TR TS 99e S AR | 1995-96 AN AR Afdrera siffwm e frd &= 187
@It IR Tom T My oEred a9 & o 34. 5 o0 | Frem 366 e weg sof6
TS T | O WA 20-25% il oitg v =@ [{fen e )

GTE AT W - T WA, (G ORI G5, L, T S ae A FEeT
(Capsicum) | 95T, @9ifel F6 A TG 65 (AT 85 *roR™ R @ wwa 309 | T4ifes
L7l <N et WG (AT T T AR AT A FCEA G | SRS GFIHa 74 | 9T
I TN RS T | SIATe T FAF0 AL PETE BT GheE STed @R Testwe (redl
& A 11.1) 1

ART 11.1 ¢ SACS B FEHO AU TR THE ST 8 TeAWH (1995-96)

ST 2R AW g st e

(@t am) (T (TIBR) @R 5T
. a7 (Black Papper 1,98,100 61,600

GNETAE T AR (Black
(Piper nigrum, L)

@5 9= & O (small cardamom) 99,900 10,700
(Eleftaria cardamomum (L) Maton )

qT G0 S HCH (large cardamom) 26,080 4,030
(Amomum subulatum Roxb )

Al &ga (ginger) 90,110 1,70,800
(Zingiber officinale Rosc.)

EGi SRS (turmeric) 1,47,000 6,59,400
(Curcuma longa L)

* SAfPRAE 1994-95 AT
A4 s Spices Board, Cochin (1994, 1996), Spices Siatistics 2nd End.

TER SeaE, SReArdd Hfen ane AT sIgel SR | FRe, Weped IJAeE @38
AL TRGTT TR o S arrd g% S | (e R e, 3R FR SRl
T AW (germ plasm) TRAHA F1 I (T3-2FA [Rfem IeNFHCE, AR SARSTT AH2 |
TATON S ST (FE TN, (FACE LAOTW 2ARHCs oF i@ G (Indian Institute of
Spice Research, Calicut) |

TR @ A A T T 2SR | O eoF fOfe T e e W R @R
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Her T AT TA- 1) T 4R ARG ¢ W], T 2) I AROE 5 3) ATl ¢ 4T,
st 5 4) T IO ¢ oTae, QT ; 5) T 3 FTP, TG 5 6) T ¢ @A, W)
UL
3G 76 ¢ fRYE (Ginger)
EBIWS TN 3 Zingiber officinale Roscoe (GH&317 i) |
offE 3 UTaB (Zingiberaceae)
(FICNRM A § 2n=22
(TR TJIZ© W[ WL ARMCG— Z. cassumunar Roxb. 9 Z. zerumbet (L.) Sm)
a) Beoife ¢ fawm ¢

wm AR AT GRS S T S
ST ST (U =mt =fSrT #I0T | Wl B SETed W | wierw @ W (2 70%)
oo | g, Aerer, ffE, <igenis, Srglm wmids, | T 2 @A GATFE
TRTEA AP A AR T SR T | GO T, T | AR FRE Sl G
& TR SR TR AT | ST G, G, AR, | o o o e
e, o are, 0, ToATe ¢ SRl A TME SR = | ~fearet migk: o
I O 5 T | N Teoua (209 &f$ 7-10 54 | TAS WS (cultivar) TG 22-23 59 =)

b) Pe Sfeveifes faadt (ba 11.3) ¢

Twi-MR 60-90 G Tworg FZadard Jge | afme wifta Boem [J6e o« wwadGida
W S5Ae FA | Wb WS aFFIE (thizome) GBI, *1E, *1i 7B ; @F @F *m@ig
(scale leaves) 8 T PR & THl WS AT | AN @IFE (linear) TN SFFE (lanceolate),
AQRAFT GFIGE, 5-25 G #7571 | TwHI©NA Aews ~irel (MR @fe ol oMl ¢ S ‘Ghefer
e oREbs e

o) AT we o afFuread ¢

9T ol | ‘OIS WM T WA G2 BiiRwre SR [Homane v o e
@R | SrETSA o eia AWt 8 W () § (1) | FRoR A Rkl ww,

R, FIETE <) FEE (Wyanad), (i) TOUT @R (iii) | S TN ETRE TR fe-fe-
RarseT | wigtEcal eifi |
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T (T (ST #19 afRmsites off it Wit sifdwm 07 [{fen @3ce (grade) ot 70 =@
(@ i, e, T95iW) | «3@@ weel fofera am »9 F=ee (P QS AW (uncoated
scraped A decorticated T | TAE ARFNT IR (SR & SWIT 6 (bleach) T =
T BT | SiEeE, 9o @ G ST T (sun dried) |

B3 TEmTaa NG S FESE (micropropagation) 784 | &g, Indian Institute of
Spice Research, Calicut-4 (741 (1T @ SRUIRS wmE afwie sde) @ie Fars 16w

SO ST R |

d) IR 3 AW (G FS) TZRY FI=E 9969 S T4 T |
a) SRPIE @ 4 TERE ST R | i Al A e frel wete st e =4
| P S AR ARFE A A AT ww Wi SR = S | (- el @e
(ginger bread), fg5, &% @ (ginger ale), TR, WG, 7 (sauce), TF6 B (soft
drinks) &% | SWI-51 (A @ AM-FIHT ToPT T O SR TS SIEe | Feit- 11.4
@ G AT S ST Al = |

A (moisture)-6.9%, B (fibre)- 5.9%, FIARIBE- 66.5%,
G- 8.6%, TII5-6.4%, B2~ 5.7%, FFEHIN- 0. 1%, TAFAA
-0.15%, ETIR- 0.011%, G- 0,03%, *BIFEm- 1 4%, 6l
Q 3 1759288/ 1008, BHHRm {1 -0.05 fen/100 &, fofm
@ 2-0.13, FRIPF (niacine)- 1.9%, fo6HM #-12 F=i/ 100 &t
@3¢ O ST (calorific value) - 380 FFEfd/ 100 &1 |

T A NS =T @ AWME FCART (W &S, T,
519-&e1a1g  (agro-climatic condition) XITALATHE: @R
CHUAES W), ©ReT 6ro I |

AR ¢ Pruthi JS Spices and Condimenis (National Book Trust,
N. Delhi 1998).

e 114 5 WE SwE e

CH, CH,, €O, CH,

I/ J\CH
I
H \I /l—OCHs

Zimgerone (C;H 041 (3-methoxy-
4-Ivydroxy phemylsthylmethylketone)

b) TR 4RF TEEN (OF (1-3%), Wi (TR 9 efrerafen
(Oleoresin-zingerone) | W AR 2 Trgaeag wgel | Tall (otema
CPRRSRAP 20z, ISR @ SR S ST (sesquiterpene-
zingiberene and its alcohol-zingiberol) | M (S5 (o1l of giner) FIXH
T S T, o @PEE 071 (food flavourant) 93 9 FTH (per-
fumery) |
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¢) s Hfvemm wm ¢ s 5 (Reia e 4R erea afmie) =@ =@
T, SRS, Sgo.JRCY (nephritis), FBl (T, A7 &CF7l € @WFMNT (flatulent
colic) Bra | g 3F= ¢ Bress (aphrodisiac) e3we «ft Iage =

d) or DR wmm 9mR- Srews, FM-GE (carminative), 9 M € @R
e, (75~ (spasmodic colic) @ XA ArenaR sirfafelam afssra

e) SIWl AP FTe: FrveH, &ge T = GG (ginger brandy), STE (ginger wine),
R (ginger beer), &SR @ (ginger ale), 2SS |

f)  Zingiberzerumbei WG ATIST (ST (ethereal oil) Freamfal wa cpbiaiafes moaa
2AFSTHLTIN SAMITTA (antineoplastic and prostaglandin synthesis inhibitory principles)
T BITACR | Zingiber squarrosum Roxb. B S Waa-8s17E, G (4pis
dorsata) S TG TY-TREZ T4 T | Zingiber mioga (Thunb.) Rosc. (GIPIIM a1 iCxsl
Tem) abteE Q@ e RS R iERR AfStmieRt CiFE N 9
ifffFe® (vermifuge) T |

YTl 3
3G AN ¢ FRATSE (Coriander)
@@ TN 5 Coriandrum sativim L. (FRIGIT 7i51201) |
OIfE 3 SRTARTER (Umbeliferae) 3 PP (Apiaceae)
(TS RAN $ 2n=22

a) Beoife ¢ fawm ¢

T Sl=d Siwell PRLPIET S @ 556 @57 (Near East) | 96 &49S SMER SI40e=
R @R B T WCEAH, @R, e, e, smshe, @R, oEs, s,
TR, STAFNE (Myanmar), ST, A, 9 @ HIRTS |

SRIST AR T qreives oftd SR =W (W, Sry, IERE, S, [EE, TS,
wifeTy, “ifowaw, a9l | sfowaret R = Fro PrLeT, I8TW, AP, Tea ¢ e
SR Sl (@I | AR (T IZCA 4TS T 12 1% (I O | Srerear ikl fafbea «tw
Rt A% 3 SRS e Reeh 9 owe 36 |
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b) Pe Sfeveilfes faaadt (ba 11.4) ¢

oo 93 «FAER, Rew o=y, @5 fge @fm Sfw ) Twem 20-90 AR FRTTRT
8 fBgAT (decompound and dimorphic) SR ARKY <R [wres oro @ (cultivars) AT ¢
Tfenibee wzre o T | @b Fiesa st e, TEgt® | 6o, Rer-446, €522 (FiY), DH-S
@ @oRFd offf TG ¢ T P Rept dife e | @1 A9 TR @357 oS 10-18
(umbel); T (RIST AWM A FFCR TR | Feraffe @ m%@@;ﬁ-ﬁﬁﬁ@@ﬂ
cA, T g e (@) Fow T T | g i a0 o2 s st i
P2 @ T GF0 ©iF 57 L | @TATE |

¢) TR 8
oA B A1 TR, (1 T S Sig o T | A= TRH SA, SeR T TRA SR A |

® it ¢ HAited FM W TS =W T TR AN T | @, T, AR @I,
AR, T¢I, SO, a9fe | @2 e Srmmte SRt I @S A[ET | 4O
el 5T 7 9 -5 SIoR (@3 T4 11.5) |

T 11,53
1A el (F6) a2 TR SrEararl Towe

AS 3 WHS- 87.9%, @TBA-3.3.%, FB- 0.6%, FERIRDE- 6.5%, WS
W% (total ash) : 1.7%, FETPR- 0.14%, FAFA- 0.06%, FE- 0.01%,
=5 @- 10,4601.U. /100 2, Wi (niacine) - 0.8 Bt/ 100 2N, 6=
& 2-60 Tl 100 o, oW & - 135 Wt /100 &

T ¢ THO- 63%, @A-1.3%, FARBEE -24%, TAEW - 0.3%,
AW 2l (total ash) : 5.3%, FWETPRE- 0.8%, ETR-0.006%, FAFAA -
0.44%, *BIEE- 1.29%, GUCTE- 0.02%, fofm (fen 4 100 &),
fobifm @ 1-0.26, [@2-0.23, Frif=-3.2, M- 12, A-175 LU/100 &t

A< ¢ Pruthi JS, Spices and Condiments (National Book Trust, N. Delhi 1998).
o T 3 T ¢ibt A Pty wfd ATer, [feq amm wivm, F0f, @, GR (pastry),
R R e R | ) R 6 B G R T g 3 | E T G 3 o | T T A
ffen eafite «wma 7o (Fw) IR FA | 4TS ST I o7 afSa AR GRA
ST T | FH-GPA! T (carminative) THEF (diuretic), FTPRT (aphrodisiac) Preams
(antibilious) “IR=4AT AR, BFRe, eofe A 54 AR AT |
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XA T AACE 0.1-1.0% TER (97 | 71, Oil of Coriandery TR S 60 (LT 70
il TS (coriandrol) | @8 SHEG W (quality) [ s SToror weeT (e 921
Woq 03 W2 (ITe A @ BT (composition) | T9ge | A 500 AeT-a  4geTa
@7 | ITGl, WS 19 (/TF 21 S FAG oI | FIRNCET E;E ATSH TR
(fatty oil) 9l 0 | TR (9CF TR =W o Ty | FoO IO TR (@
AT TR | SRS, G T = 1352) 2 ST 8 FAALA #=3
! e JATR A OTE |

(beverage) {7 TR (TF IJATS T A

(flavouring agent) | 3T ¢ WET TTANE, @3 o1 PrRAFeel @MW T =@ fow, 23
oYle ATATS | §T7e (97 FEETTE Sl SRR S - 9T Tew LmE
TS =T |

e - (11.2.3)
1. wcre Tea fwa o

a) PET R NN WPETE M TAREE AT Fo e )

by “SEEIME [N T T T 9

¢y Trwm Segwes oMl @ (TR ¢ & TSR =TT SieT ¢

d) MR oTd FCol bl SRRl (S AT 7 WWE NG TR F 9
e) T @R Ol *FF ¢ &3 Fo @ TOH 2

2, *APE A9 FgA 8

fram afr 86 wEE War oEre dftemt Iwm————— Bt Wy e =
, , , @] —— |

it gl e — |

SRS FAPBIGD WF {3 7RIS i Aaac @t ———————— A ——————

*Z( SRS | AfRGIRre STEAcahy SmME B W ————————— (% | (el iR,

TRwIET wwE aRs Jferme Fwe ——— For Tw waeE | S

(zingiberene) 9TELFH ———— @R T&IGTTHA (zingiberol) 9F&FH —————,

T Nem I T ——— (50 |

ST OF PRSI (Oil of Coriander) ¥ TRRTTA, T *ISFAL 60 RTF 70 B T
EE——
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11.2.4 ¥&Fa € C4oAT ¢ =Y

A2 Trd FEAR (@ 10.2.7) @ T T IRV AR WA WO IA 9T RS
cyoRrEgeel e e | f&g aififerael IR T =@ el SRt <= et
YT 9R FIOE TR G0 TIFRERILS (disaccharide) |

TeFeleiE, cieTa Afifereeia om srah $fen RTe2 o a7 | Y Menroxylon sago,
oiig ), TP, Manihot esculenta, GIT TTTFIECTN) defeq TN =@l 9[(313 T
FEAR | @ WY, SITAFG - Aarania arundinacea- (NA, TR 5 Curcuma angustifolia
el felgacaRl agfe), oiF, $ol, % 4, a9fe T yeoTa Fapm w0 =11

G TR XY B SRS GRS S99 87 AEFATS Tl |
=iy ¢
3R AW ¢ FAM 4 (Sugar cane) / GITTA (T (Noble canes)
@BIWS T 2 Saccharum officinarum L. CTREEN SRFEITTAN) |
@I 3 TP (Poaceae) A &A1 (Graminae)
(PITITE R ¢ 2n =80
(=G S barberi Jews €% S, sinense Roxb, T RIfe gite ORTS 51 T4l T )

a) &FEATSN 8

TG, 92 i @ =l awfe AFEw HARDe oF arerha Sedfe @ T |
wird erg TP 7 B (New Guinea) T90e 69 W4 9lited Besif§ | @ 5we@ 57
FET T ‘T (T (Noble cane) T (1631 | @ I8 AR MGI© FM G (Saccha-
rum spontanewm L) 5% (/TS | 72 WY, 7J997, AFSTS I TR T TSR TGTH 32
FA SIS A B (thin canes), AU 8. barberi GRS, sinense | @ FAA T4 q| W2FOT
@R AT (IS @) e ~EIR I 1 [ T AT I = @fedrerm
(nobilization) | G4 AT AAEIT O3 AMGAWSIT M (interspecific hybrid) =
e |

b) Sesife ¢ fawia ¢

i ol TRTS Wi BT i ~eA T | TS Sfere «@F Trae |we | F0E 1400-
1000 JCE W4 BT IR TrAd SR | IS, SRS wEl AiFeE, Fie, [, 5,
ISl i S, SIOGETI, SICEFol, ST, ediRes, fERriET o SicaeE
PO ST AT Y 51 2T | SlAred &l AeT AT A 51 2T | Send W0 SEATEnT
A TEIATY, WRAB, OREIG, Sy, FH0S, “gr, Wk, Siew, AT,
J&EI6 @ T |
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c) e TRl fae (FBa 11.5)¢

i @l IFRE 7TF1 T, TS 2.5-6.0 BB, TA 3-6 G | FIS *F @R *IF05 7T,
4 s, FLT T8 AW, & AF W, @1 T ACCE @N 8T | ~awerd a7, 7,
AT GFTTSIA Eﬁ TS ARES AT | 7Y e o= T T8 @B Tow SR (short

T TR FAG-cAT F (sett roots) G fazst FoT (shoot | day plant), T7 <1 GT= TR
roots) | GGl eT FCAPMCTT M4F G2 T 9T PG T | #fAW Srercamirend % =i |

=S 967 P (@9 T | M S0 2PARTITS SIS (arrow)
T B0 (tassel) T T | @l WPTCA 25-50 G TR/ B AFIHSA (panicle) | T 7 ¢ |
o ToraE AE g I FCE T SR 12 =7 | IEID TS 2R TG (male sterility)
AREARFS 27 9RO T A/ JIZ© T | T GIAgS A 9E Fove «Fo | Gl 1m0
FHfaeAB™ (caryopsis) | Twa STPFAONS! A GITST (viability) T SHMR A& 4T | =14,
FoE @z B el @RER B W TEice (11.6) (sl Z0@= )

% 11.6 3

oY FHR A I T o [T B
I, FOE @Ry e [T (refractometer) T8, WA IS
Ak @U@ 17-18 | WHF T =Y FEA T (rde @3 s
=P T
a) MT=d IR T TA OCR ;
b) ea ArewlE ¥fe ot ;
c) 515 A e TuE T oy @
d) IS FAE IR M 20K |

d) SIT4E T© 8 Beofina ¢

RO GTR FoiFce+ 71 2AF686 (CSRI) 2RSS Tie wresfz ~F wmre @M
B T, @S- @ 622, (P 842, (B 527, (P 419 TE7 WS AN SO SitE | AT
TS TRIMIRA T o 77 ®e MRTS TF | SRS TN 5% Teoimd, &F69 af% 65557
(1992-93 1iteTa =) |

e) JATA 38

o FE (TN ¢ WY TRCeT «Ih i WA Iw wR FR TS Arefum witsm
A iR | WS FAE TG (sugar beet, Beta, vulgaris, family Chenopodiaceae) (4T
A LS (sucrose) A =Ifew | B, Seard B e Bt =@ =i |

=4 PIT @ ™ @@ =W oF e B, o, Framt, Terft age =@ tefs = T
i toftm 7 Boiws sl AT T (bagasse) @R MO (molasses) 7S TF |
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FAR TJITE W GEIN T, Ao 2o agfors | T /TR = I (Rum), &

(Gin), (T (Vodka) 29 CSFTS ; 24FE (ethanol), [ayrag 7w gm frg 11 tok 4@
SO (acetone), FEBHE (butanol) 4TS ; T | gaw qiFe T eRed, Sz
T %5 (TS 7%, @AIPT 9FR FAP 795) (SRS ; | 24w e |

T (AT &I EPTIT (press mud) FIF GR T Thics 77 @ I7g@ 4 =)

BES @ STH (cane wax) (AT AP, FIABIN, FidT o, e o =)
=eE B (T ST Sife, Sel-aiifittt (octa-acetate), e 934, @@ O,
e i, vrrel Sifer apfere Jage =)

® RS 3 TN Sl @ Tl “MITIA Y2 Sierd | Tl Al ¢ ToTel J3=@ T @
AE, RNl (OIS |

ATl - (11.2.4)
1. 7Fre Taa faw ¢

a) WY siied Teolfe TR (I WS (AT 2
by Y A=A FIRENEEF (nobilization) F 2
¢) TBIE (bagasse) TIRE FPRAY g |

11.2.5 (39 ¢ AR @ FACH ; A ; (9 A @ Breg=n

G 10.2.8 -9 IE SRLFE (N 9 TG S A SEd FER | 9ATT, T2 e
AT A BB (semi-drying) (BT T € SIHA TR BogAS!, TEhfE weAn 3599 |

TAFA TCT NS TG SFe 2 TRTm Greomda A 9FAE I SrEd F99 | OF AU
HAFIE FI9 AAFEE [EY JIRET T |

AR, 1 T 9T PG TFT TS 2ie T4 (597 (essential oil) 9 SR TN T
et F9q |

QLT TEY TR A, (§ VAT O A2-9F N N A 0Ge (T @R TIR),
ST TG oA P SIHa T T AT 7 | TSI AHIG (mustard) T R |
TSAR TIHE AFL T D F 2R |

] A (T WABAICA, SIS, 1 T 3¢ PRI 99 90 Wiebe 2R |
AT SRR AGAR I WA G AR A |
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AR € 7T 3
® AR
BAE T ¢ 2f&T ABIE (Indian mustard) At ToTF ARBRE (leaf mustard)
@RMT T 3 (Brassica juncea (L.) Gzern. &Coss. (INE0 @b |
1@ (family) ¢ Brassicaceae or Cruciferae (TFCHT i FHTaf)
@A M4 ¢ 2n = 36, IS B. nigra x B. Rapa TS TFS G GiFrioams
(amphidiploid)
® qlg
LI& T 2 mustard (PGB i TERA @ (turnip rape)

@S T 3 Brassica compestris L. (PR F0=2R1G77)

N4 (family) ¢ Brassicaceae or Cruciferae
(FICACE ML ¢ 2n =20
a) Tenife @ fagm
AT e TE Teoffe iR TR 2000 - 1500 I SR Ry et ffice s
(sarson)-F TTHY @ A | P @ W A o @b q o gt Besie | G eE

T ORTS SN T2 ATH SR et A | SfifeeT® (Vavilov, 1926) WH 09
AeEa TeoifE o iferd 93 SR AR ¢ ST |

oie, B, s Serlm zm Rodg @b S o< | =Sl T, SRR,
et aienee, ofFf $3warl, w9, S, FEiel, JRea O SR 9t [ 5
M| SRS e[, Te9 T, =R, FRed, S, ean, AReiare, farr, S,
T, 2P AW AL 8 FHIA BIF T |

b) e Sfeveifgs faad s

A% ¢ @ GFREA IR (annual herb) | AT TA 3 - 6 G a7 FFF (siliqua) A
e (silicula) T W& TR @RI (replum) S GIsl AT | AR T8, GIFITH
T, AR A A A | A TR AN T P o P wefer wem w4 =)

¢) AR € TAAR T ¢ THA AT ¢

A3 ¢ WA e wiren anRae W ToH1ieaT == | Asolkar ef al (1992), Tindall (1983),
Sikka and Rajan (1964) 93 Singh (1958) Sa=15(7 A% @ YarFa [fen ivea 757 Srae =1
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& (AN 11.2) | Brassical alba 9% B. nigra 92 92 oWIed 5 SRS SAFFS |
FOTA G S OF Sfe, Eruca vesicaria (L) Cav. ssp. sativa (Mill.) Thell, SRS (SACEA
T BRI R | 7 2ofere T e @k Beom (5wl (o e +ifEfow | @3 Siewda

T RS (e =AW |
RN 11.2 ¢ FACT ¢ AWAA QAW wEm W @ e v F4@ =

(=i s YR [N TEASIY AR FTATSR
A (2n)
TP FCAGA B3 WO (Chinese AN AT 2n =20
[Brassica campestris L. mustard), “IF62
ssp. chinesis (Rupr.) (Pak-choi)
Olsson)
® TS 3 T AT
BIEF6A Var. brown sarson
(Var. dichotoma Watt)
ssp. pekinensis (Lour.) Olsson  BI2& (3 (Chinese- 2n=120
cabbage), AeHAB
(Pe-tsai)
® TS 3 WA A/ A @R A
Var. yellow sarson
(Var. Sarson Prain)
® TS ¢ (BifEm i, =R
(Var. toria Duth.)
FifFe SRl 1F I (Leaf) qiR (IR, =36
[Brassica juncea (L.) mustard), 2T GiIEY
Czern. & Coss AP (Indian
mustard).ﬂﬁﬂ
ARGIY (Brown
mustard)
iR e FT AP (Black GARA, AT 2n=36
[Brassica nigra (L.) Koch] mustard.
TR @=A RGO TFR AR, 2n=24
[Brassica alba (L.) Boiss.] (White mustard), el TR

*  Asolkar LV, Kakkar KK & Chakre OJ (1992) Second Supplement to Glossary of Indian Medicinal Flants
with active principies Part | (Publications & Information Directorate (CSIR), N. Delhi).
Sikka SM & Rajan 55 (1964) Cultivation of Toria, Farm Bulletin (New series) No. 16 (ICAR).
Singh DP (1958) Rape and Mustard (Hyderabad)
Tindall HD (1983) Fegetable in the Tropics (English Language Book Society, Macmillan).
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A2 ¢ o Rog viftfas @ SoFE T Faae | Tveea [ dide M oreat
(Al ¢

2 (B. Juncea) AT (B. campestris)
a) R SIS T | a) M® G|
b) ISl I, “ioF T Toger 7w | b) IS ST, AT@ TEa =kH T PG
T F TRMTerd ifEe ; AeE T
&

) oNT=A M BiLET 4 FIF6 ®F @@ N ¢) AR M @ FSA W A(gweq FS Al
faft® @M (angle) AT |

d)y T4 g d) T SAFFS AT |

e) Tw AWM A PN WA | ¢) & =W A AR WA |

fy Toes AR T | f) Trergs aaers: wye |

g) SAwRIFS @@ fit o f) oorEre o s w9
(100-120 =) (FPrfsar 70-90 Ta=)

d) IRTS A ¢ ToTTIIS ¢

o Tiw & T2 ¢ AT AW 35-45% (TA AT | @2 (T2 Wiewd e +Afafoe qwa Team
CTT | T =0T Al fWea Tol = b, P+ a9l | AR GIFPTIRTIEsA (glucosinolates) TITH
9T TSR AR I AF - @ PR (sini-grin), BT S B @ A AU A
ABTERT (sinalbin), I (gluconapin) 2T | Tw | THT o @t sRAeRET=8 (cross
O T (TOTRA SIS PIRTAADY ot AT, sigcaifiters [ compatible) |
(myrosinase) 9N AN RIEFTR T AEDRCSA (thiocyanates), TEGIEeM (nitriles),
2Apls Teol =7 | T AR SRR SIEHILTAPIAIAG (allyl isothiocyanate) T Terl @
TEiE (volatile) (ST &+ =7 | TARFAT s AT =M ¢

TR
C,H,,O,NS K+H .0 —— > CH,CH.CH,ONCS  + CH,,0+KHSO,
s a1 ofbiiaEm AT (OTHGIE
ARCARAS FRCALTAPTACAG dextrose
Sinigrin or potassinm allyl isothiocyanate

myronate
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TRECAA (ST AR @I AT LA € M (91 Rea Ta=a 03, [ T &1 ngd W |
T (oF e afel gEial =01 |aE tedare Pitmeial ke gReR w4 = o
P T TARE A% (ol cake) TS @ WA ¢ AW R |

AR @ T (S 9T AFWAA TN SHIPIG-GFPT SMPC (erucic acid) 7ihea a7 | R
T3 Gl TR (Brassicaalba) (503 @R @ MG (ST (rapeseed oil), T ©AH =7 (Brassica
napus L. (IR @) 755 RS (AT | 9ghie Spibe SemRingd 3ie Pt e
A teRre I9ge |

i W2 (5 TS T BNl a9 A FE |

o 3> I, +ifet ¢ TS Bfew ¢ IH T, ~irel, aT R T Sfgw oM U R
AR T T | T 2T R oeE
I S A ST AT A | AR € Tarm | e T dfF Bhe @ ¢l A, @ifte o

s, AJ& H B 9929 =01 2 0e 2TfITT, 9F IAEF ML oxazolidinethione (OZT)
AT T NG @A 78 IA (goitrogen), T A @

T GNABR AW ARG SR U |

(B. campestris ssp. chinensis) '@ (7<%

(B. campesiris ssp. pekinensis) AT
SNC=A #A1S], TR ABfeTs 61 SreE Nedl o8, SIvd “[Raa At & |

® CollTEA (pollen) A AR (XY (AT UF LFIAT Sign IRA MRS CHATC (FiPTTwRTIZS-
brassinolide) Tesi = |

B T @ T TS Tl

A ¢ R (B-9), Te® (B-54)

AL ¢ T (B-85), I3 (T-59), @IS, 771 (A7 (Pusa Bold)
Afaraa ¢

2B AN 3 FPED (Coconut)

@ TN ¢ Cocos nuciferaL.

Gffg ¢ SHIRTEM (Arecaceae) d 7 (Palmae)

RN TR ¢ 2n=32

T 96 9T TS [{ET 949 (monotypic genus) - T BoCARS PR | @FE T

RITF T A3 WG AEEE IS A PR | O @ TS FHF | AR (Burkill
1966) AT a6 A 2fe 2T G 7= “One of Nature’s greatest gifts to man”) |

G, aTs Fe7 Wk TP G FEem WG w@ A IR ot cremidgg T | o,
aft OF 37 op Seomr BRTHR AT ST A AW | AR, FRES STHA A, TR
TG AT FA (plantation crop) AT b =7

234




a) %Q’l% @ ﬁ_ﬁﬁ

FE @O WA I @ AR 9 FifTong $ea e aHT 9 R INREE | S AT
Tz wifrgi e oK ofim-wEE, TR 0R ORe TRERET WEd fvg |
ST WifAEe S T Wi SRSd AR wmie ¢ WreEa fbite, Sfean aw
APGRCS AP T |

b) Bfetwm e «ifiwn (Ba 11.6) ¢

=i 7R A 37, Twor 8 @ 30 filbia | @R FDA FGF FTEH (caudex) I |
LT TSR TSP (25-30 ) JRE, o FHT AT G AP | TR 12-14% #Avet 4
—— | N A I 7 (scar) A BCA | P GO (unisexual),
(liquid endosperm) | 7A€ J TA @32 TR A | welfe, TR TP (monoecious)
Tfew | 71 (TR) a6 9, TTFPE, OF@ 9 (fibrous drupe), T
9T 1.2 -2 3% | T4 SRS TS @ T89S TN ANA | FCA THEF (mesocarp) DT AW
AET R TP | FEGE (endocarp) T, ot fem RfT = at TmsTem W feotica
Affoe | Aewa foowa ~[gAmi, T <51 A TV (endosperm) | 4TS Foaa AGCINR (FAH
T} T TR @TF) AT T05 | (| (TR (A T AT & ©F GFaniiee 14 fae eeeT

T ST FIKS T |
¢) BITTR TS ¢ AR ¢

BIRCS (1994-95) 16,9 37% (X164 TRCS R 51 =7 G iR Bestine 1323 &ifs 715
AR Trad FER (G Tesimen, fry SRTed W SR | 1992-93 A A 43R ARCTe
TS T XS AL @6 o fE aF 1.1 @i 5w

d) fen wie ¢

TR 720 SR A we Wi ¢ A7 @R 27 WY SR SRR o wE Avie
=0 a9 "ﬁ@f/ﬁ (allogamous) wefle. T®F AT (¢108s$ [ e wriRee T, @
pollinated) | ¥ ®Tea FAMH FIFOST (cultivar) - G705 | g Forl s ZAPeiecs,
PG B (West Coast Tall), @G ST (Laccadive | TREP R TFS s394l B0E |
Ordinary), =EFI5! (Spicata) TS | g AAPITR 8-10 7 =7 | 1981 m 7 (e (PP
Tt 4| o WS TS SRR (741 TR | G FERG [ o (o S S

It e & TeriveE TP
(autogamous), SR FRABIIR (self-pollinated) Bfew | F&ToH RS TR TR |
FEFG TSR A - G5 ©FF WG (Chowghat Dwarf

Orange), &R @ e (malayan Dwarf green), SGeTF7 (GRIF vt (Malayan Dwarf

Burkill. I. H. (1966) A Dictionary of the Economic Products of Malay Peninsuila, 2nd ed. (Kualalampur.)
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Orange) | & AR 3-4 T2 7T FCA T | FCAI0 76T GIS6 TERA T (AR | @~
arEFIsten (Lakshaganga), S5 (Anandaganga), (71 (K erasree) 29 |

e) TS 3

M Yitea A K TR @ IS A TR TS B T | THICRA AR
TR IEFHAG Q4T BTEd T Al

® T 3 Tf> AT & SIS AW 5 (AT 70 TF T | NHFIE ONIF & 97 Wi
OR SET @M, TEIEACS, @ q6fS (dehydration) At SfaSR | BIP FEHIE,
fifem todite e &= g =)

T A (kemel/meat) e =T ¢ [feq I@R MW T\ @ (AT A A,
T defe (o =@ [ g5, &9, ¢iff e <im AeRice a9%e = |

W% S AR O @RFT (copra) T | @A (SfeTsae G YAE T Al
60-67% (8 (77 | TS (98 aace ST TS 9T [oiam @ @i ¢
Tl W A (Fe | vl sEre oft amm ow ZE | -95.5%,
TITS T AT S| SRS, R et e, i | el -0.1%,
(margarine), A, T (shampoo), Wife FEER T, Fo— <0.1%.

A e —0.4%.
FACIBIA (cosmetics), TR (lubricant), FETeT, o0 o Ww_i;f

77 IR @F (WG | FEEEE—0.2%,
(T 3T A M G 2 TN A AT N i | < 01%,

FTR—0.5
oTR, (ST B et sk em ot @ o Terad g 0.5 el /100 2
A |

TR @[T S fagy WS, WiE, A, ', IM, d9fS = o st 31 RewE
(STATF Med T | (RACEH ool 96 AR |

e oy fagg aFe =9E AR o | @ - (4F, 3R (I, =idwie
ASTS | 2T FHSLET Fo-FTE (activated charcoal), 5P CITRHIN FI5-FAN (gas
absorbent charcoal) 2% TS T A7 |

e P M 2 TfRTFER 019 (spathe) SRR (AT &g T =S B (toddy) Tl
77 | @ft ST W 9B e S |

® TSl 3 VR TS AW R EH— G, TR TSI ARTD W S (of
= GRSl qE, T, =, i arpfe toft =@ Aol Wy ManfE uside wa
@ty e frereE ang teft =)
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o Y AR ¢ W T T AR AR Phew @i FE| T @R i@
B B o T e el | e B R b B R T B T e D B
AR @38 T TR FC AP | 92 FHO S 4T SEHIT Hws! Sreslfereid 78 |

=1 A1 ¢ Frgteae 3
B3A& AW ¢ BT &M (lemon grass)
@@WE T 3 Cymbopogon citratus (DC) staff (FIFABT MEGHR)
AR

C. flexuosus (Steud.) Waston (FTFIo7 FFHLa),
Torg 7] 9 R BiEs |

C. nardus (L.) Rendle (PFTamA 7157, =1 Pgic=n a
A A (citronella / mana grass)
@l 3 &ffs (Graminae/ Poaceae)
TS R ¢ 3F WA (basic number) x = 10
C. citratus 2n =40, 60, C. flexuosus 2n =20, 40 - C. nardus 2n=20.
T (ST & SR W @I HFE AT AGIS 20
C. martinii (Roxb) Watson - =7 a1 fe@R™ & (ginger grass)
var, sofia, 2n =20 4R var. mofia, 2n =40
C. pendulus Watson, C. schaenanthus (L.) Sprengel, C. validus (Staff) Davy,
C. winterianus Jowitt (&T®] PG
FETH 19 ¢ PrERiet 9o @R a3 Sriraifier e S w91 T | [ geeE
(Old World) TF S8 94, SrFramiag 560 Tel 4R wm | o WG 5@ T 99

FEAFG LTS A ToATT M N | TEPRY TSR Wy o I (I #AheA T | (3T
e Remem o &5 @b Fce &7 e Frgee o) |

o THATHArR AWFHM == ~F60 SRe @ 7 | Beoife Toae 6T SRSl Aviv)s
RTF | 51 T LIS (T, TG, F+A65, ST @ S{FGaauent | IS JITwT, JATSHET,
Tom, SMPIPTRE @ CTIcat Qiotg @9 51 TR |

@ T 7, O TEaEce i & | 3R e T e MidEes See siie
9T B T | (X064 g BiNCS o1T aF 80 e (o ited IR |

aft 9F% 17 (THoE a9 3 FHR), Jrage, IRTEE I | TT AP rA7Fjfer
s Tt 3T AT |

237



AT TSI &pF (A 75-85%) AT (citral) T 45 AT EAGRIET “HeT T@
T & @A Wl o fisfe =

TATS T @ oo ¢

SIS (TF FTETH W ACET TR (97 (lemon grass oil) *1eT A1 | 7t T+ ==
a?@awmﬂﬂq meﬁﬁlﬂlﬁﬁlm il 9 0.2- 0.4%, (oo 9T |
ARW, TAF, TS 9] I IO G T T | 9B (@8 | i bl e (oo SAfE
TITT T LPNET W | SIS GFR AGT A A |« | TEE T
TRl (S SR, S0 @ WIS, FOOS (fumigant) '€ TIRFTRFSE (fungitoxic)
AR T |

b) PICRICANE GRS (Cymbopogon flexuosus)
aft =T SRSR A PRl @Y T BeifS TEaS wfhd SRrea MerdE /A @ifo |

93 ¥f6 &e T ¢ T FULF @Y A (C, flexuosus var, T wced aef® Sfo  fdod
fexuosus) €T AW TEGT @ A (C. flexuosus var. | (sclection) @l ‘OD-19"1 & T
albescens) | (AR, Ifie AR FNGT TOHre PGF-«F | T & Al Fa @ od
AR 75 TSR S AT |- P e Tirs Fijem [T TGN Sree. sHhe-
AT 22 Sl TSl AT | Lemon Grass Research Station 4) |

S @M C citras 2ifeq o1 | 69 PR = YU (G99 A0 | (@F67 4fS 202557
T T TR ATF 60-72 (& (T 76T AR | ST 90 S T RO IFSie 24 |
TR ¢ 7 TROE 1Y IM (OFA ITA TARES citratus ASTET g | TG, @orce
Y citral (AT TEBIRM-«, SCATTR (ionone, C 13H,0) TS 1 2 | 7, FeORES (detergent),
FIWRA ST (bathing salts) 93 (T8 JAZS | FIAE FINS AT FW IJRA & 5 [xAl
T AWRCS q% IO (@i T R | FOET TS, (R, G, P QS WEG (mulch)
2Pl TR 97 T |
¢) PITRITARS CIGE (Cymbopogon pendulus) T @ 9 PIGIER 930 TPy BT | «ft
Teq ~[{ ORUS T TPUR (T AT G2 OF HlAe T | 9T (STee FRYAHT ¢ RAFAE
f (2t oltr @32 FETR evfre Fa=m 2 awifofta criae o |
d) PR A (Cymbopogon nardus) a T T (mana) RTT FIEET &9 (il of
Citronella) *lleal @ | «fbs ALK TM T A4FTe TFHAEE TAR | #IFel (ATF I
fion efFA (Steam-distillation) TATH el T A oo oftedt T @b =
PRI (991 | 93 (ST oFaq1 80-90 9Bl (@AEH (geraniol) T GF SRR el
T | T T AR PR TS 2 | o ewifen Wi «fba Tl srere SR @
I FaRE 0l 77 91 onR |
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e) PICRTAMR SREGIEAT (Cymbopogon winterianus)

HigEerend ~fafoe, wret FGTet T | [esm TR ST @6 R, Siel, T,
SCGET 2pfE T FREITTET (ored S @2 Imba o[

TRERTN (O AT YYTos
| SRS 9T 5IF T SEIN, ARGEAReT, s, =g, R AR (geraniol, C,,

o @ SfiFmrg A | H,, OH) &3 SeIiozRs

« Sfegnlba Serfferm seae wiel | afs @s6ta 15-205+ | Citronellal. CH,,CHO |
& IF SeA T, TR RITF AT AR 100-150 e (ST Teow =T |

€% (TF FARW, TN T IR DT8P SIS cow, 59, apfere a2 72| = |
f) Bremeetm bFmE Cymbopogon martinii)

@ egislty 1o We (W TS AT TR (96 el T | G0 B (variety) CURPHI
(sofia) | ORCS @aft JEAONI (wild) &I | a6 W 99 (ginger grass) TN RS | 7@
CRITTEL 71 S WPT (99T (ginger grass oil) | TS (AfTeTER AW T AT | 2P
“faed @S AT E WO @R (motia), T @R I TTNS #fEAHe | @ba cow
AR (981 (Palmrosa oil) 31 7i{ ST @AM (971 (East Indian Geranium oil) |

92 qPIDTS (o= FEe T = Ferrr SR {50 T (TS | (=267 &l 60-80 @l (T
G |

@2 o, FZIAEA TP B TW AFS TREY, Ty, FA6F, TSA AT I AT |

92 o G ¢ TR Hn s, e [N o1 TR @) s oo
(AT e AT ErAiies Terl = | GIRIHR STl TS «% (9%, e, [, ¢
e FrE JRE YTR TP |

AL - (11.2.5)
1. “Sre7 @t “frept fordm
a) ART (T8 @6 T (O |
b) g WA PRl <4F |
¢) I wnfte oF et =t e |
dy oftTa &= B FeEmE A o fon TR
e) TREH LT TEIF WA e 7T |
f) TTCEA T T O ST 14 [t AR O TLAT TS ARG T |
g) TR @R (copra) (AT AT (T WHHE FAl 7T |
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h) PREGET (o8 GPeTR Bi%: 90T |
2. WY Teq e ¢
a) TE ¢ WECE T ALH Sy W Fge |
by FECEF (oo ARITHAT & 2
¢) DIFT IR AL O AT AKAIS @7 7jeT A =7 2
d) TRRR o= @R Gl S9ys ? 93 PHAReE § e 2
) (U AFGHT FoF TG SAPOLGs (R SAFYS 9
f) G T (lemon grass) GTJF STl s & fisfe = 2

11.2.6 FF 3 He, (oA, A ¢ STFnfersitm

TR ot S, ereard 74.8 T &3 BN Sweige | @7 W |E, G, B
ST wd 5 T T A <, | SOV SRS T #% Feq TG (hard wood) 4T #HiE,

wAE SRrm w0 W d | (rewi, Fperhica aofe F Taw Ftes w@en)

ORS00 W W Sy, T (wood) TBT T T O W

(secondary xylem), T THCY SPWE TdE MrdreT | @3
I SMARFS 5T (specific gravity) A 1.53 | JfAweT Iage Wg q FIA oA 7w
0.35 (AT 0.65 97 T4 T | F5F 09 W7 T TR ABET TAWE R TR TSI FIH
A (lumen) TATFS AT T |

® JIeA ¥ GaR TAMAFT ASTAT T=AF $

Foa FrohifE RO ot A 4TR (properties) 9T ©F FARE WEF T | @B JH A
TRT (ST 5 € A BAMITT B Froeiier | @3 FaFeIfS (histological) (AR
- TR (vessel) TR @ R ; $FF (fibre) $HFS 3 wsief® o witna weife
TR, T 6 TR BT @Y (thickness), TFF 0], SRl G 71 AT (curved) 93 ST
AT (overlap) Tl ; T¥A (rays) @7 ¢ TR ; GF BIRCAICNE TS T wpifefe |
I AR Asve g, ReR I @ e @R T I (heart wood) € TR
FLHA (sap wood) AN Fif 031 i eibicea Fepces, Feife defa wsifrs #ife
T A0TF | @ ABCA TS TR Hicas @ G 2| WA (R WejEd o (gum),
F& (resin) 93 SR (tannin) ARTH 5|29F =S 7 | R dbiEcs ~ft7R Fare @ sifaw
TRATHFT (hygroscopic) & #A ST @F A T (fibre saturation point) =T | €%
TR AR TR HF ST 20-35% | @2 Ruw iR w1 IR ewm Ao Ry ok
T 71| Y @2 TEE T A FT MR GI T A Z AW |
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® T AT At PR (seasoning) ¢

VIS A AR R, WPER AP {1 O 0w, 2% Ok Toqe P A | {5y
SiE Fo oTA 40-90 Obl T AT (XACHFFT &1 W) | «oft T Wi | Thee &
TP O AR T TR OIS AT T2 | T P oA <0 | SR, wee sAfawe
T A OgF e IR AT T R et Fo wermd [ =@ | wouw, Fi
TFIRIEE 7 ©ite Fafgeena ¥ | «2 afiFe Fefg a0 | P 18 im = ¢
(a) 31T FAIES PSR (air seasoning) 9 (b) @6 &7 P& (kiln seasoning) | 28R FSTS,
SHCATF AR I T @ T = 9 T =19 12 (AT 30 SR G0 =ie | et
T Fref TR W 9o T4 TR | 99itE TSP O AN e, FeT T ont g9,
IR G, F=fOIT T ST 4 (ATF 12 *FORTA |

o Fow fSn a/amw ¢

TRTSA I TR G T T BeAmE T 0 RS AR -« IR [
[ W =F A =@

33
| |
ERIERIEG AfafeT TN T FCHA c%w TG
(unprocessed) T (conversion products) (secondary products)
(a) MY (timber) (2) T € FH&® (pulp & paper) (2) FF (cork)
(b) ~IFe Swgd At (b) @PIBF (plastic)
T A (veneer)
(c) HIETS (plywood) (c) G (rayon)
(d) GETN (fuel) (d) & 8 ASTES Gl
(e) R (fermentation & distillation products)
e 2

BAG W ¢ W (Sal)
Al T ¢ Shorea robusta Rob. ex Gaertner f. (IS @RPOD
ol@ ¢ FrIbEe ™ (Dipterocarpaceae)
CPITATENS Gl 8 2n= 14
[oriE T oo awif® 8§ assamica Dyer &% S. roxburghii G Don]
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(a) Benife ¢ fawm ¢

*IE SITRA 357 AGIS TR, T ©FS R (@A, HeTed], e ~AFETes], JREE @ e
Bl T | 9B TrRie Ee Siaeary | wind ST, wner, Bftan, Afere ¢ R
TTEeTpl ¢ HARITY BT (ATF Teaael, A +1f% [ | 2l *F W 4l A TG oS
9T To7, Tea--f erTed R simwee, 1500 FioR Thel 19 | orTS, Al 9.7 fkww
@39 & GO *F TG SR |

(b) STeweiige® ~ifapy ¢

[ stz S Tp, ~ATD!, TSRT (gregarious) TF | 96T @R (bole) U181 | SIT=T =IH 7771
FIGA <ICT | (@A B2 (I s A | MF SIT=A S 16 (sap wood) S FFC FH, TS
(pale) TEA | A TV (heart wood) TS TSIS, WA AET G TOE ©FT TS <
(cross-grained) T8 | (FIET (&b SITRA 773 Fi61 IS ¥ 991 (annual ring) Ao 27| (=ib,
A T 5w, Meadd T4 2AeE TR (axillary) 3 5P #7fF (panicle) TSR PRI |
e SIS TIRSEA (indehiscent), 9F-T% RF¥Z @ ANMRCTE (samaroid) &FT | AKEETS,
FIg-058 (March-April) T &1 (@IS 3R (79 T Fe1 =7 | T 2 =red 9iive ot fw =7 |
Frerjfer e, S5 SPTIT AT (wings) RIS 1 Wer 9 | @i RS @m 1000 Tw = |

(c) T 2

A= st ST el W8 T (hard wood) 4R FT-T5W (0T ASH ST G
T |

& TN (F®) 3 |) @ A TN IRREA T WA (sleeper) T BT A& T
(G5 € MU AS), WA N, &5 T [ Frim toa 90 PERaT T SErEn
foorm frahs | amis ST Sift | F0e AR | (creosote) (FET &N | AT FRSA 515
fare, GRaw g GRtFem I tof =01 o @AY T gR B IR TFw aAfeze 73|
T T A, @R-GTP, T, S| I (spoke), FRINE TS T TIoe, SFA
ST, (9O PG FEW AT AT (vat) GR ARE T FIH |

2) R T “IF Fle FHFONI JIge IMeq G Frfied, [/ (beam) A1 FE FM3, wwwi-
TITETl, SIS (asbestos) €@ BIF &% (SR TAAEA @O T [ 5HE = T0d o7
IGAR S Beo B (wood shavings) fea =M =t =) 850 (AT 950 el |

e T ¢ «fb I=TE T4 W HM (tanning), A TR @R GEANET LA (isolation) |
@ &S A (phenolic plastics) BB (filter) BT @3 =@ I9%R WA O T
“Neql eI |

® Sl ¢ ¥ ~reR ARE ARE, 329, At fits 498 2bfTs | +im rste Fifc-«q
TR | I wcey aft i e TamE @) @3 eftet i [/ s =@
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® TG (resin) ¢ X7 SME (T GFLFR T, FoF4, SFTAAT (oleoresin) “ihedi T/ Al
WEl WE, 9%E TN (Bengal Dammer), FHGH], apfe @ity #fabe | @it &A1 (incense)
&oitE, fog ¥ @9l reat (Roa ea o), Te-iifem), epfere Taem =) aft g 7w
G *I% 30 oI AT @rl T =7 1 toft =@ FET ¢iviE, TS (ribbon), 29T | T,
AR PR @A 98 TGAL MEHHS (astringent) T TJI=E = |

A T (T 9T TR (91 Bestn T B par (O (Chua Oil) TR -+ | af a3l
e (fixative) T ATS =@ ; BATA A ooied SFCE o I@zm == =7 Porge
FHEE G ; B 9R G JACSe 99 I = |

o w3 i T (0w 46T T | 97 (WP &S 9T T (S (fatty oil), TN =T 772 (Sal
Butter) N3 ~f6, (I @I S0 WA (99 | IMCGRAI, (P AGE (Cocoa Butter)-
a7 R oA vt dgfere T92M, 9w f-99 earg 59 |

® T 3 VYT G O T |
& T ¢ ITWARE @AW T[IZS |
A
A& 75 ¢ BF (Teak)
@ TN 3 Tectona grandis L £ (GFHAT &)
oI 2 SR (Verbenaceae)
(FICATH WA 8 2n=36
(a) BeifE ¢ Rem ¢

% TRIETAF Tient SRS =0, IR, e, SRIARE, Sel, S, e defe
S T | T S TR TS O, WSl Il ST | SISty [anff B (Burma Teak) -
THATH (ATF FA6F, m TeaqeE AR A, WK @@ |1 hamiltonia Wall.
Sorifn Rt ATt e G it Tied T | oRTe @i o fierm =W R e AR
Gl A=
(b) SRweifge «ffex ¢

@ FTF 21T TF ; Twom sk fibE 1S =7 | wom @I AWM TE, AT Aifee-
q FARES AT | o1 FS TR | T Moo ol | w4, I W [ e & o

wige «F (@6 P | GIW iR §itq A I #IF- Fio Te=d B3 [wida o1 600490 Fel |
S AAEM T=d ETA T | ACRA TR 4 T 20 B o =@
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(c) FeR &S ¢

T e, 78 (durable), TR @0 =% @k fifE @@ S-TF T=ET I8 @IS SRR
A ; SR R T A6 CIART I % 7087 TN T AT T T TG =07 TR | Flo fag el
(ring porous), T T AREFS T | N T IRCIOETT *17 TP AT AErEfeeiE @05
TR AL, T EE T A | TRCRE GRF B A T AW | T (pith) T@ HF, TS |

(d) TR

® T3 (FL) 3 G5 FHA Blfzwl 7S | 9T wile ST @ | W APRRAANG (991
T i GA ST P YT O ©im Prew T =) A, GEniiva I, SiReed oA,
e, wWET, -7 39, IO, T aefer T ChE Fo T =W | TERIEE II9 O
T G A B©iE (ply) IEHIR T =1 IR el Fea aifSe St 25, e wara
G, &S T | W 759 FIF A1, T AGAR TAGE, a9 o1F F9 ey =off =1

IoA Yoo wa fifiT 9T T (gluta lesions) TR S TR

TS T @ AT TRl of 9w it 5 Teim = @2 (SR MR WEE T
a3, v, gofs wran Fame = T

® ISl ¢ U (AT OF ATR ARG AN AT 7GF M (dye) *Me AT A TR FICK
T[ILS |

® TH 3 TH LS B (99 WE A JRE T @R A-Noeim eI |
AT 2
TG T 3 SRR (Gumbar)
@S AN 5 Gmelina arborea Roxb. (I SFEam
GlE 3 STl {Verbenaceae)
CICTHIS TRAF ¢ 2n =38
(a) BeifE ¢ Rem ¢

OIS, FHA-FTSEE Beijg, NEE, e, EESiEe], Srgem, WS e,
G ST AT MM, T T | S Bieiofied 7ATdt ey 9o @3 0 &I | 9@ 2ol
oS [{fen R, @m—aitei $o{e5], TRe e Rres, R Ak 9eeE 1300
bR Swet ~11% sIWm o @ TR |

b) TRevsifgE ~ifaen (FFR) ¢
AR @S TRIR @&t B 3% (30 TR e Twer e 77 ST @O (girth) 5 FER
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O] | FIFA-C6G WA, 7@ JoF Foed S a1 (b TgR ol T | T @l e g
T4 ; 1 A 3T arFm os | afefs ey a3 3 T heat am | W2 9= 47 g9 IR +Im |

c)asrcbaelqsﬁss

T T BT SRPAE T A ; @ e g amiit qed =0 T S N, e, e
SI*RE (even grained), ©F WRANE AR ; GIAGR (texture) A I6 oW 4 P | Frem
FAA @ TR N | FioaAe 7 7 @I T2 G {7 7 FA08 AT TN AT TS T8,
SAiferl, SIT 4T | ¥4 (bark) TETF PR T, (TG TR AR A I AW T €T |

d) T 3

ST 9ITCER GO @R TeF Fiod Gnl aeieme! e farer Jrece | fifen sxom 9z W
e == |

o T (FE) ¢ MMM I 947 qE IR JIZS | FA AALW, IPAR, AN (ofF,
A TR T, A, IW TE, BAR T (printing block) O, Ffew Srei-arere, e,
TiEE e, #iZ%T (plywood), FHT (S P & MR FT Y GEA OF | (TR
o s B2 T |

ST Fle R fooItae Gage = | A (bark) TFF TR IJZ0 |
® Al ¢ G- ; IO CIFHFETT ST T G2 SIiTed ~fel e =7 |

o T ¢ i o, TR, AR SRR T TFCHR A AT ; 92 TRAR SR T e A
TR | g WFAET @7 T 4@ | TS, I9, ToN e Aage =T |

® T offg ¢ @R sited ffem k¥l TagT T A @BI-TIHTS | EE—E @, oD
A, A0S A, A T, I, DA, AT T S (skeletal fracture) |

ECLlGk T
231& W ¢ W‘ﬂ (Eucalyptus)
@RI T ¢ Encalyptus L Heritier (FG711#17[57)
GIE ¢ e (Myrtaceae)
RN WA 8 2n =22 (E. tereticornis)
(a) Benife ¢ fawm ¢

TTHIEEHH I AT o, T WH TG 6007 T ATG | TR EAFRHZ S |
Serifer, 7% B e SR st Bt Iweh ewife dieat Am ) St
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TS TN 92 JOHA A BoTahieR w3 ReeR Rifew aice TTmiRreBeT e =201 1843
AH, ATFFTON 2SHEHM des @Pia T4 =0 Fehlit S99 (@99 Eucalyprus
globulus) | STweT ¢ fae srel, ~fie ~fawicT gEmT FT @PIF | "RTOFIE, AT SRS
TEATS TN AT @ T4 | SRS @ W 24 57 = vim @3 S creat =@
(TR 11.4) | O AT E, fereticornis O E. robusta IR ST 7T ABNGT 0= |

AT 11.4 ¢ IfHfETFENT SETS AT LTFFAHOR 0 &RifS |

Eucalyptus acmenoides, E. eugenivides, E. globulus, E. maculata,
E. obliqua, E. poilinlesis E. punctata, E. robusta, E. sicherina,
E. tereticornis, E. viminalis.

o0 (exotic) IR =oMa ©iCe STFEZHR TwieEst @e Far A4S T TR ¢

(a) TTHIEOP el T© R AR, @ 7-8 TXAT WG a2 NS s oig =@ Fa
5CF |

(b) TReveifGE ~ifavy (Fre):
2T5gileroP oazfie % | @fbq #ita (o=-af AT, T aslffl PG (aromatic) | TS

ToAer Sod g wpod (| I0FA YT, e, e fesa s e s |
ICERER SR ST £ regnans | T AW A 7 | FETE PRCS IO T4 (calyx tube)
ewfelba Twwr fem 132.5 0w, T 7AW | S TR A SARFAN (operculum) AR GRF ATF |
R B e | o1 TY 26T S ! 9B TEARE A0 2T T |

T O9F FVA IJEPE, AR WH SR @5 TS (T | 92 T SasfFiE SREa |
(c) FeR &S ¢

TS T P A TS AT T ; I, OIfF, WEFe @R & A A5 (texture) A |
Ssifer 92 oI <R FRFIR SRS | T A T A BREST GiRET (diffuse porous)

TR MRGE AT 4T3 | AT A IS HFS 72 W 1, AT Five1e 77 1 | FETONA,
i @3 FOo-cIIFE g afetan w0 TWHHEEHOR 6 )

T (Bark) S99, Wl RRAl @ WeT, A ARHE A STT AT | FLAS I ST
e G, FHES (corrugated) T, @ E. robusta RIGHTS |

(d) TR

T IR Srrafel ok Fa=E IR | awife /eIt «F arel SFes) @ SiEl IR
A FEF0 dwfen T For weafk |

o I (FE2) ¢ WTHFPHTE 37 o @iF W TAe W W1F, TS I A2 |

(&9 E. acmenoides. E citriodora, E. globulus, E.microtheca. E.tereticornis. E. viminalis. 2% |
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ffen wimmREeN, crritem e, srw ), 7em Tm, 22, T TS @ @
@ QPIF FhIE, @A (Braille) FFE aniw toft =0 | el dwifeq F9 gRmRet I7ge =7,
@S- E. globulus, E. robusia, E. salmonophloia, E. tereticornis TINW | @ TS T (AT AR
Srifee (E. astringens), FloFET! (E. camaldulensis) A |

T [GIZO ] AR TG, A (SRS (E. eugenioides) 9T BSW IS (E. obligua) |

o RSt 3 DR ST JoFd AT G SRR (T (2-6%) (A, @ E. bicolor,
E. calophylla, E. camaldulensis, &% | @2 (381 SRG@AFTMRE (antimicrobial) €3 F6 il
I B0 | SRR TS [ AME A, @WE- . corvnocalyx 9% E. gunnii |

o TRV aR IS ¢ 97 QT TTHIEHIE M (gum) A ‘BT (kino) ~eT T E.

camaldulensis, E. cifriodora, E. resinifera, 89T [Tomn 47 ooz 47 TTFNFHH @3
&I (T | (E. citriodora ATF &g ‘RRITS 48.2% | T80 3000l 307 “eat am | <6 =
B 4T ) (astringent) TR Y4 BiilR-9 [IgS T |

® T ¢ I TS (ATF ©Itel 7Y S A | 4T FE =TT et Al St e
(inflammation) (¥ FHA |

® T 3 E globulus € TR TAIL AGMST T (AT TaM (oA AteTl IR E.
calophyllay-3 %=1 #Aifem T SR (AR A (pipe bowl) 2FT = |

AT (11.2.6)
(1)7Tere Ter fim ¢

a) SRVRSIE BT (wood) P =1l Fi 9
b) Iz ©F farffe A e T @RI = 2
¢) AT TJIZS WY ¢ FHA NG WA T I [ 7
d)Foa Pl (seasoning) FUMHT 5L Ft ¢ «ft Twewm o F F o
e) ST UF & Froid [IE e w3 ¢
f) TEHIEBI @R o 2 ¢ @t 7o @F &R % |
2) THAR TG RET <R AR AR 7 T 3
(ATBL AR W, T (T, S, ANNRAE, *1F, T

JGTE TR FETE—F0 IR AR, @onE, A9 TR (FAIE) SR IOF
—— T T N G —— TH | oAFen TS gl o W e
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T G2 MET 9T oFNTT SR dem AW W —— W HARTT | W A WS
dtg—— frariibeas /e =)
G IR, T Tered TrigE TS

T2d @08l AW | —— o= g Y7 7o IR i

11.2.7 ©F A &M ¢ el

IO SO IR T O AR DR T | OR O A “ieag {iew vy A o Tesim
TR g | T WA T S FE A TG A TF [ T AR |

TSI, St T Bfew olfg Tre wEEt T SEE OF #AiS ; TE & T 5 P | GIE—
® T (Cotton, Gossypium spp.) @4 TI=T TFMACH, TA0o0T Fe)dl Afifers o9

® % (Jute, Corchorus supp.) Gt (coarse) TF ; «ATA, TV, T, Fiesfs, ofw, onwe
apfs | qilifere gred Wt gae ~92 a7 W |

® (T8 76 (Kenaf, Ambari/Deccan Hemp, Hibiscus cannabinus) TS CF(E U6
s TR wmm e, Wiy, wEeE S 2

TGS TP 1T AFCITFIZAN
o M (Flax, Linum usitatissimum) =l &I @E, AT FIE ABE T Bl

T 37 (o T@— T W, T, GR R (lustrous) | @R w w0
g oora WS Teh! T PSP =@ 1 @ ',
R 5ME, JIE,TLFIC @F9AF TR, agfe #hed Tm )

o =il af FWYT! (Ramie, Boehmeria nivea) @O T8 TCHT ©F ; TS Wi 253N
CIRPS o =7 |

® SR (Hemp, Cannabis sativa) FOAME &R 202 FSAICSE I T0od i | SHAL
SR (jeans) FEIT, SRR 7S, 7S, a9, T, Stk Tpw, 29 siteat @ | PR =1, @7
QT S, O, 5 ¢ RGN (marijuana) TR GME T (psychoactive agent) G, TR
AR B! <@ B Wiw | I, B, 20, T, i IR 9o &S TR FAE, @A @@
oeafemt smie GHRERITIRT (tetrahydrocannabinol, THC) SRS |

® = (Sunn hemp, Crotalaria juncea) -7 JIRA 2B Al T8I ~A6a Wl | g wfgwe
&S Al GFHR = |

® U &% (Manila hemp, Musa fextilis) 7T, *, SRR (inelastic) ©F T 2
T AN T ASTANG TH 5 ¥ ©F Al WO, BT G2 SAA F9 (marine cable), T
CieiE agfs oA =
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o P (Sisal., Agave sisalana) - G5! 7 (cord), *IIFIeT o, 2fef® toR =7 |

TE @M ¢ vy IRRE-fofee @dRen e (@ 102.2) “TER | AR OTE
TRz s, Af§ ¢ TET oo SEEE o T |

(a) TP SR, RS TF (xylary fibres) T 20 Jvd, @ w1 TF FIEEN I
T =2 | I AT TF (extraxylary fibres), @ REES T TOTAT TSP
A |

(b) TfETT og @ifen @ ogF T TE fofe =@ @w, eTdeifa xe e
g TR TR ©F | T A Tl 1@ @R SN (suff) | @ e = o= o
®F (hard fibres) | ¥ RTefy BRw T aig oPfF aues AfRERET oF | To9T @S
i o QT2 1 S @it 47 TR T @R G I T APG-HIEAA (bast fibres) Al
TN TF (soft fibres) |

(c) SV (I 25T IVANT AT ArovGiNe, OPF W2 (@ SFOT, O dfewTe =W
YA A | I, @A PP (O ¢ SHRATSA, Agavaceae)
T SRR P 7T T Oy e WY toh w1 s, | P TS S wHwen
Bt (@i ¢ NETHA, Linaceae) TR RIS 1al ST w9 GFICT Frofe (@1.5%) m;
T (phlome fibres) (AT &FT = W B9 TF (linen fabrics) | R wf% SR (brittle)
ot SRS e a8 (R Z | g e, 1 e Lo A 12
ST gL, W CHEETSIEN-Tg (P 7| G Aewwwq @ a1 G (trichome) |
T2 «F POF (surface fibre) T Hfew |

e

23K AN 3 Fo9 (cotton)

@ T 3 a) Gossypium arboreum L(W/ﬁ*ﬂ el :I A e gl
b) G. herbaceum L (ULFIT o)

¢) G. hirsutum L (85 &f41 3l APEIG F5)
d) G barbadense L [l IREGE (sea island) 64 ]
;!

AT 9ol (Egyptian Cotton)
(Syn. G. peruvianum)

OIfE 3 SETSA (Malvaceae)
IR MR 8 AT vl fBenaes (Old World Diploids)

G arboreum : 2n=126

. herbaceum - 2n=26
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T WA GEIRITTeA (New World Tatraploids)

G. hirsutum : 2n=52

G. barbadense . 2n=752

(a) TP Sfgrelige faame s

DA TRAAGE PF 9 T QoW Ofew ; WAM el aFqa@is), Swem 60-220 G | @t
AGEIS ST (RN (square) I, Tl ot farangfe «iom T sef-iaa @b en) «g
sieotge Fia e | cemim ot TR 15425 TR AT 39 GRS | T @3 IRE A @R
(boll) st ~Afafoe | ate 3-5 atEm AT | ~fire == @R AP 79T W a3 gE
@faca =it | 93 T (@) 20-50 T oies |

Firem AReTE G, TE ToRP T v A | @2 GETEE A @o)fEs g o | et
@RTE B (lint), F (floss) T GO (staple) I | (XB @RMFTS T (fuzz) T FFomE
(linter) I | ATERA GTA A7 30-40% GOoT GR 3-4% FIE 4T | GO I 10-50
ffoE @3 ek = AT g1 TR @ 91% GRS AT |

(b) A" ¢ Fom 3

Tafe *ort gre Fan el o ReR Ao | IS R, R, B, oS,
sifremaiee, goF, e 3w, AvW, GIAdE, FeE 9 [Rey o 3.5 @ od
FRIICS G AT SR 20 | Beoia Srafe SRt awfel srre | e oA o[ =, TR Ty
SR T | G A S SR T JF Ao g (G, | Toees 0.7 b =
arboreum) | OIS A4 Qo BeAMAFI TGYF AN YEAD, “lgE, T=EAE, 0T,
T, ORY, SifEeg, AR @R XA | o A = ¢ g o R < A
O NGTT e FfHT | SRS ST TE @39 T FGIPE ATIEAT T4 K,
4fs 197 &% | Fg @ T A T B TACD | A4FY (8 AR JIRA A 47 5F |
o9, NI o W 1Y T el fe | | e TG Rown @i g Ser
(SATST oM SR T 2em e w30 1% A0TSRl H0eR v
ASRA Pl SRR Wi GEIR0T WETT ATRR ) 1998-99 A, SRS (6 o Besiine
121,777 @@ 128 | Ta0e@ TP @4 Sfifwd 64 (organic cotton) BICI QIF (T ; @TS
WA R AW ST T 1 @& (bale) = 170 % |

TER IO TS AN - T, TH, T, FA, TGS, -8 TN | (5 ATRCS (TN
FI6 afSTaEt @IS F607a (Bollgard cotton) Fifal IRTHC7 KIS Fa1 (A0 (IR 11.77877)
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T 11.7 @S F5 ¢ W, T Bea arem

935 AT, AW @Y T 2STR TANK, IR G SoTEIM SR A 2T SR 4,
o5 B 20 GO OR qrAe | g dvim feifs fag $6 il Sigwd, @99 @RS FiE,
@rETESfe @ IHRPETA (white fly, boll weevils and caterpillars), T T APT S
(A | GAFTOE S (@ (TS *T (T S @ ARSI oA e F9 @ gerd
cFs | ARATce Fage AR Foarss Fifven F9ge = ool B3| SRS T9%S
FOART STGIE RSl T TAPICRR Toia | g wiieggel 7 ofed iR | el
T AF BN HA=G ~H8 T |

«fiITa ST TPTRCGT (Monsanto) T Fg@iTes 174l | (99-agfe ami Wiife sitm @@eie’
F64 (Bollgard cotton) AR MHNS AR Bacillus thuringiensis NS &F G
FIFGEAATTE & | @2 HRFE R (OF FE @9 GF @IoT A ([T TRFEFEF6 7o)
20T #IC, A TR AR | G SR T o | 92 @i Sy SR e Fib A i e w0
7| T8 «ftr IR AT FErm | o e wie | @ WA TIIEGE SeeT
TPl WA 9 TS FE 93 P SMET (terminator) RITTH TR |

¢) Besifg ¢ SIRA A g (O1d World) 3t ST 781 RWAR (New World) T4 eiwiien
T oed Brafie Tz | @3 12 ondE oo Beolfd e jdw S
(AR | AR g SR fCearre gam Seife siee 9 S[7Al | near, v, &,
BNl AR AT (G surtii, Q. robinsonii, G iriphyllum, G anomalum, SRR, 2 w9t
G stockii &%) | T GETATE T n =13 | WA, T ghmE LT e
GHETT WA TR Sesie AR TS AT A TEN M (T (G, tomentosun.
G.tahitense, G. darwinii 89T5) WA FICICKE T n =26 APHE TNEH @, 9F2 B
WA WL (@FET A (hybridisation) TF 2 | femanda weTR Wy TeTATe T TS
@e w Bestn = )

SAIoA FAICH, T 016 T @R =TI, 2SI, TRMIG 9 AT R aRmrrefice
verl T e aEadt = |

d)T59eF ¢ eIl SHATSH A qATH T (cash crop) | [ s Bamae 2w G, arboreum
9T I AT WB JRge W | Tferrn Rioq = @ oitwa | ame G herbaceum<d (UF
[T W5 oreT | wEFed ARISTIA (variable) |

o w3 AJCACHE =P (lint) (AT AW FC, Joi wR FflH fis s to =01 @ w
AR BRI (tyre) (9N &) GG Hoi &10Cal | qlfeml, @191, (o &pfers pon 9z i
= | GFMCF SITST BIC, IPEMCP W & (jeans), (SR (denim), 29l THiTgres well
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weifgerf | SR, s, GRfEm, S, Tt aofe o9 Mfrrd (of =0 @MW T| ) SR
TS Clie wate fofera eite @i 97 (silky lustre) ¥ T | 9THT WTPIZEE (mercerised)
BTl 0 | S IR B, OF TR (ORE O¥ SPTEe FE (TS (absorbent) TEN S
T, T A P GRS | Qo Gl T 51 T | RCEE S 69 (gun cotton),
FCEE o tofm SRR (pyroxylin), CRFTEG 296 oWe 20| $ell (TT (o0 GRW
(rayon) IF (SATS TS T | TR FIT Al TIHIA (ITF @D (felt), 5, wie ool ags =)

TR A& 11-25% (T (fatty oil) AT ICF T =2 ol T® (9 (cotton seed oil) | TR
FICE 92 (SF JIZC =T | (@ NAM 941, (16 T RGP AfFT TG todl (o
o, Toifn | % (ST HMeA AW SAFHE (gossypol) T T AR HFHE 9w eferaiy Fa
a3z formt e efmive e Ta=m 50 | o FaHes ) oo Sited S[akE o) A
B AT M A, TR AE Torift (o = | [eEA A (I (T IhE 9]R FAE @
e =

FT A M 2 FETR, IS @R SR Shife oate IS =
Tes wE ¢ TG (ergot) WO €4 @R el FO BBl (crude drug) AFS T |
A 3 KAWL TS =T
Aol A w1 2 97 = Tl agT Wi (yellow dye) 7iheai /|
® A ¢

nefre Bea fm ¢

a) T I q OFF &AFTE B 2 BT (lint) 9 FIK (fuzz) FOAE AT 2

b) TRPRIZES (mercerised) Tl FHF A& ¢

®
®
®
®

11.2.8 TR ¢ SRR Mg ¢ opFt TAAT

SPAR S @ S SR oIt 7R (latex) TS AR [aF wrel owd 4wF q
St fafon =, Fowsffe o aFtel i axike =01 @@ i s o=, @i,
F&, =k, S, e @, G we e @1g FIRGFF (caoutchouc) AT | O% (AT
TR A el (T2 TR oAteat A |

AR 92 AFIET- (a) AFRT @R (b) Pl |

(a) TP 797 el T TwRas Teift Roww Sfew oine, aww, FeFal[en
(Buphorbiaceae)-Hevea brasiliensis, "Rl ARG ; otz &4 799 Teoiws ©fgw ; newn
(Moraceae)-Ficus elastica, STSR FAM[ Al SRS T ; (FICABIG (Compositae)-Parthenium
argentatum, TATA {Guayule), SAZCAA (Apocynaceae)- Funtumia elastica, ¥ L5
FRAA (Lagos Silk Rubber), &9 |
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(b) FreefeT 7aim toft = T Redaa apfve RiFm s | W - J9-97 (Buna-
S), Wef@m (neoprene), AATA (thiokol), ~IFTSHEHAIREEHERA (polyisobutylene), 29T |

AFfeT T TAME (real o) Fesa TRACS (11.3) Gredt == |
AN 11.3 FF 7T FEHH TeA @A TF BAMT (Composition)

QAT (%) (%) (%)
Hevea brasiliensis BRI 94 2 3 0.2
Ficus elastica GIC 78 1 20 0.5
Parthenium argentatum  GFT=FI5] 72 3 22 25
Funtumia elastica SIAPTET 88 3 8 05
Landolphia tholloni AR 93 1 5 0.5

@Y BT (Heveq) 949 TR Teoimasial ©fgw, O @2 3 <lted e +{fH567 e
FaRE e B = e

q€iq 8

BRG [N ¢ (rubber)/ > TE B (Para rubber tree)
@@If® AN 3 Hevea brasiliensis (A. Juss.) Muell. Agr.
¢it@ ¢ TFARN (Euphorbiaceae)

(FTATST AN 8 2n=36

a9 AiFieT T (natural rubber) ¥SFA 99 Ol ST @3 &%E (AT | TR @b
STHAT (latex) PITETT ACHFE @R Besime TP |

(a) Tesifg ¢ oM 3 oriew " SAARSE wiEFee, S8 TH-SREA (rain forest), Rfo7
N ST SR | FF 1 & (@, 922 A 90 Seoife zrane | I8 79[, e,
TR, Aerer, ©fS, g, SN, fermeat, TiEtwRw e e TR @ ffFi 0
TR SLTIFE (| SRS TN YIS (T 4R SEEgre W UE WMAFFS 6
sifeieel, T @R S FEi7E |

(b) SeTva Frg +faba 2 T or @I FEE, go TP TH, Twer 20-30 b,
Jfem sifdfe 2-3 filom | I R, Tl oieE 9T viAm toa Fa | el famee T,
AR (Ba 11.7) | T2 (=5, AT, TP, TR 2T B IBRMS T (IR =7 | A
A aFH FF TS A |
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(c) BITAA TS € BeAWH ¢ SRS 5.23 TF (RIF THCS IR 5 = | IR RS Beof
5.157% B (1994-95) | T FCAT (G TLAWMCHS YAF 2 OR¥ | OFRTS (B TLAMCTE 98% =
@ @R SIETAIGES | 7 TerAra ©FS qdne F-fen e S, weredd sifem o
@B S TR [ T 39 W @ 2010 7S, Gikw W clieed 10 7% 509 |

TN 11.8 799 Biifoie @A g T

(@ &S NN T4 A0 2 (A SFHI TR Fal = OLF iR (tapping) T | AR
AR & 6-7 =7 ~FAT=A A% T 50-55 G =01 o= @6 Tifi-97 Torgg R
RCabe = | OFaE IATTE & Aited 90 7iee 9 (2 B 77) gf© fMew o g @t
| ST AR (tatex vessel) TUT A STRIG IO AT | T WP (AT F#54 TW
e o Fibl 20 Al SFFE TN OF TS 3°-5° @I (0T T | Fifea woaw 1 [
8 IO TBIRCS @ STHRT ~eT I/, G SAETRH ST SR N6
2T | ANETCI #Hitad A SFRFIT TReR 1 =T | SAPR XF A = AR, I (2 T
STRET 2@ PN ATF | A T A AoFE 'Y, @ @E 12 W9 Iq (I=F 200-300
), Trifie Bee

e ARSI it = AWETS & 91 ¢ AT 0-a9 (bud grafting) TG | &g T

FEBE 4TS /A SRS (micropropagation) 83 TACR T [ wmicas el oG afo
SIiT2 | OEre F4F s TREhEs u-smred Itaae bR | | FiFvoiE™ 9 T@ - RRII-

105, RRIM 703, GT-1, PR-
d) TARR 3 WA Ol AT TG 9T THR TR 9| 07 5w5ife |

AR A, M GR A | SRS AW 50,000 TR APRTS
FAE AOPF 1 ~ArFed JA2E Fal 2|

® TR (latex) ¢ AFOT SR, SN, T A, ©f WA @@w, wIWI, FM T
(foam rubber), ®T6 @1 q GETCEE (moulded) TP (o0 2| G (o0 4], GroE
G (sole), 899 (57l (insulation tape), ©F, (I8 (cable), CIFAITd =afer agfs, FHifs,
S (washer), TS (gasket), *127, (4T TR, T6 THW-1 TSR T (RCF | Fow,
SFTYE  (sulphurized) TTF (TIWIZD) FIZT = (Jies ¢ FUSEE ™ (oACe | T0TE
Jrei [pfm-a9 e ficT Al cranfe 9 2|

T, TS, FSF 70 S TR TS T AL oF ¢ 5%9 g7 SApafe TgiRe |

o [N ¥ T @, #4iE%T (plywood) 9% WFEE (R T, Rewe Herem @
BT 93¢ 92 FEALS 4T TSN Gelw T4 <7 |
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11.3 4=

qF% TR AHETRA, GO e OIRSTY SG (e GEAr adne was Pifera
R | PO MEh FO iR @R S TIRE IZRG | G Ag-94d @< SHiTET 2ol ool
JARE T MW, TOR @F A Gabe (GRS e S, FHE, oo, Bu A
i, 230%, Ram ; Me-wre 7w, @wa—3 515, TP, (eI, SHeTEE, S ETeRiss,
SHFGE, TTE o SIS, T S, gt I6-TE, TR defs | T 9oE we @
HeHq G FCITES @i 0w |

IS W 93z 76 (Bl amE) eng @Esfrar, S rfiEemfes swve | art@
P S AT M TR I T RGNS I FRCERAT oA - q I
TEETT TRCS TT A TR TFaS] IR <67 | FEE, *RESHRE BT OF YI3 Gwig | T
T2 Tfew @ibe a2 T | o Qi =l O fE 9% JEM 9[E (o =0,
SRS, P, P 297 | @ifFt BeFB T AR @R oK el BT = =1 amw e
RO @33 ATl aFfen =7 | [eag WoFal 30 ol HaRame oRre TR =0 | 9t @ifta «3g
TOOIRM T SR A | @—iel, WM, T4 (peanut milk), T, IS, (ofET (99 (F-Wi%
ST, GETen, M, Fecefe Gubits witam (wefter), T tof, Tenft dw Bl
W AR TFA IS = |

WA, SIS PRI S SRred SPRICAR ife ietErel | atwed 20-25 Sfgw wEw
G ATl 5/ = | TR AT &4 T GIiF S5, @6 a3 IC @b, S, TV 6 el
3 IR | BRI @FIET CIATT | @ @S RN (/ITF2 PR SNeal TR | @, =Wl
9T P | SEor wml S ¢@E | SmE A amE TR (o shteratat SueaeE
(gingerone) Wg¢ | RN wY, Tgm @o, fFE6, Tgm g, wivE, WM, AEs T avfe
AMAEIETS, Swl {7 ARSI TaRe 200 | G2 R TS G4 (flabouring) 9z AR
(perfumery) MG, IRTA @R o1 BRFSIT | 0= SIS 9R T 97T W TA @ [ew 4m
ANRCS | S AT T IS A |

I, SECS AT 9F0 2T B | AT W A =7 B, T, TR, WSYS (molasses);
o tefea T $eiare TEieh aage =@ gETW, ThE, AT (SRS | TeT RTT 49T
W, f&w, oml ; SHPIeE, 2, [RTORE 99k SMe el Hi 9

A% @ TR (T A AP (TF, AR (o9, TS A CROR (59 @R FTF T €
PG Z0e TR (TF ANeT T | (O (TF TOle Ig I (T, @ AI(TF (967 TP
TOIW | 19IPT (SF &7l RIS TR RITle RIQIAMS, FIOWIES 99 ZaFa | PRgie
AT R | B O = O 11 o O - L 1 0 B e s AR Tl
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At ARGTATSIR AL EAE T S (hard wood) | G IS T AR | s
FIS TMRE IR FAE IJITC TR | APRRACG, IF, -G, @(F-wEs Gl FRoSmen,
s, St I, @eeitea fvim, snw e ¢ Gt cie it @ wE e
WY IS T | LGRS AETEA WG GETA], (e, q9e, TP, I3 INT JATS T | et
TR G 9 TTHIOM Do (SRR | T TRAR FHA TR |

TS CNTes $o i, 93 iF FTewm GFepteited 7Py | oRred a4 2 S
D TFACHT AL e | BTl AT (99 (A AR (Of T, TR el A (o
(STA SR F4l AR |

-7 MR AT FACAT e BT | OF® @8 T Berivre 7-fea 771 Bk =
TERE AR T T SR (AT AYS T TE | WE, M ¢ qfdrsy am 50,000 T
Agfere AT dop® Al ATarF TR |

11.4 FEE et

1) fre Tea fim g

a) YO TC (variety) T &FF 7 TeIF@ AiqEel TN @R @@ oiEiRba am &gw |
b) CIMMY T RIS R 7 st i i 9
¢) AT R HAFATP TS PG {6 Goe SRS 9
d) o7 e[ TNAE MAR T 9R [T AN TG |
d) ICRISAT TR st <11 & 7 (ielim S 9
f) ol TmiTT Trigwite =1 &R 2 F F 2 BFl amw @9 ©ig Wt Fe et e 9
o) “TREH TS 0 7 (Pl (AT B 2 2
h) PETICE AHRGS A0 W@ (food adjuncts) (4 &1 T 9
1) SfEwa (P (T el (S FI FI PR e T ©f T |
jyomE il TaRE SmY wE |
k) TR ®ITY SR QT TR S w9 et $y
1) A SRS TP B OT SRS 4 AT 9
2. ‘wey A fat g e

a) Zingiber zerumbet TE WSHCS HeelPRl @3 @FSEpis Mo dfSwesa
oM T SeT GReR |
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b) ClieT WE6CT TN T FIE GOl |

¢) WY @3 T e BRW (long day plant) |

dy 3= Wit TR ¢ AT (TE Ahed T

e) ©IIF Tl I T (hquid endosperm) |

) PGET (citral) 9T SFTT STRTOZIRG |

g) ST (551 (Palmrosa oil) PEFAPT TPT daife RTS ieat T |

h) Dol OWRT FoCP @R (boll) T =T |

i) AR Sy @ T e e |

j) SRS AFfeT FAIET AW B EIET OGS FIRPIT GEPIBF (Ficus elastica) |

3) tw 7 ¢
TEoe T SRmE GIH AT N @I A, WA ISR W # R,
zAfan B toft T
11.5 Sgque
11.2.1 1) a)Zeamays 98! NC&A 7R 7[R0, i ifSs “MFwer o1 4T | O SniewTe
Ll
11.2.2 b) TR 3, TRFE T T SRGF aG BT (silk) T =T |
¢} Arachis hypogea 9 Big% (94 |
2)  a) f, by W, o) fin-RE @3B @ifw, d) W, e) ey, f) Mem-AidrEREm
AT A ; g) 75, h) B, i) 79, j) T |
3)  a)(iv), b (i), c(v), d (@), 9% e (iii)
1123 1) 2% 11.2.3 (a); (b) 9516 ; ¢) OFOR ; S 2ITF =W FEFE TWE ;5 d) 1-3%,
TTEAT (zingerone), &) SNARTER A AP, ECIRAA ST |
2) 50, GIF WG, @O 4] IT @5, W, /W G2 TS, GIF TRE, @6,
Fiferin, wifelr, 1elb CPPLLREPT (sesquiterpene), STFCRRA, @l |
11.24 1)  a)¥™, Saccharum spontaneum (T |
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1125 1)
2) a)

11.2.6 1) a)
b)

¢)
d)

e)

f)
2)
11.2.71) a)

b)

b) T4 8 I RN2FSCF ST BT (noble cane) TS AT T TS AT
CTTRETIZTE T |

) T8 LT IR 11.2.4 () |

a) P, b) BRM, ¢) 313, d) 790, e) A%, f) A, g) ST @ h) W

73, 11.2.5 302 8 AT (c); b) SUETIET SNECMATAPIRNAG (allyl isothiocyanate)
FACES AT G WM 5 ¢) (Tl A APTHfS T (cross compolible) | 9F3
Ao B T LA TR AR O T G S el WHre 71 | e wdT )
SJells ZPreid RETM @R AT 5 d) SR A 7M1, B A 5 ; e)
(T AT PIAMNS FF 4 ; £) ¢ WOM (lemon grass) “TST &5 ~faCa
B T 9% ot SHEeRET Jitew AR | TR ww @R WSl R fisfe =
e JISTeT

FPA @A &b ~farg Fare @ ~fawe LTI (hygroscopic) Fa
ATIE TBT TF 7A@ AN (fibre saturation point) ST (reA =7 |
0.35 (RITT 0.65 9 4 |

AT od, v FalEe Joiee dfFee FeR awen) g3 ewm, Ay
frfae a3 =it am Fefs )

o o, 2, Tomw TS 2, MR oiven we $iem et AR | @RS
arE T e[ 7 |

TSN (Myrtaceae) (ITd ; SFTS SOGHT |
Xg, 7AW, VA0, HE, IR AR, FA COH, A, AR |

e S SPT-TewEa @ A G | T @fETs 76 e o @b
@offerE wE qCET |

T MRS TR0 GTie T fefera ememm @ifi gife s 7r | atwe?
@ T TAFRIRET gl |
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AT TEAnE ¢

1. a)
b)
¢)
d)
e)

g)
h)

»

k)
D

2) a)

S 4T ; T2 BBl (c) |

GIEPICH! ; TOEMAE (% THS F26 LHYSINT GTOH |
REERGEl

78 11.2.2

THRAIEEE o B 2P e w eiR-wnfte GRS ; eemR AR
AGTDE AT TR |

T2 TE- 2T G FEGEHIGI ASTE (fertilisation) TR =, PR 5%
ST SES T o (1 ReferTa 30 Som Coi-a7 et e S
s 2-7 G poe Tm | Wity Wope @ +J2 =07 = offes =

%3 11.2.2 41 amE ()
@8 11.2.3 (a)

78 11.2.3 (b) 1T SRI00RA |
@2 11.2.3 90 (d) |

T3 11.2.5 7IEA (e) |

TRCF ST FSG 7l T ©f 12 e onl a0, Ao I i T4 T | @i,
A 12-14 T A1 401 Fiesrs =W wHl 4R 0 | (T, T-9T T ASHE
T[S AN |

5, b) A, o) TR, d) 3T, e) 73, )T, g) W, h) Fem, 1) e, ) Fm
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3
118}

R 1ELL

-----

AT TS $UI SR @i ; b= TP (GIew) 5 ¢-7 SIwed ;

oa = 1113

44 9 A ; e-F (FNEEPE)
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fomr @ 11,28 TN I Arachis hypogea) a~gMEr ~e At T ; b-ifaes e wqeRn |
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o &% 11.3 % ol SR a-F QPG S Bl Sl1Z ; b-7AFel ; ¢->PIR0T | d-3 ; o-FTeTa TR0 |
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T 1148 HA A=)

bz

G &)
m.wu R .
TN L

o @& 11.7% G qEE (Hevea brasiliensis) |
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o @ 1158 W %) a- @6 [ TS TS b AT ; b-FOGT GFRA

=PRI 5 d-sPARTICR GTRA (x5); -G |
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BT T 11.6 2 TIA AR| a-TF ; b-ASR TSP ; 2R (*HETH A T3 5
J-STePIITS TFe (AP -AGTGE TSP 5 ¢-SeFAITS e (FTHRA)
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GFF 120 4, o5 ¢ #{f6 5

Cro

12.1
12,2

12.3

12.4

12.5
12.6
12.7

12.2.1
12.2.2
12.2.3
12.2.4

12.3.1
12.3.2
12.3.3
12.3.4

12.4.1
12.4.2
12.4.3
12.4.4
12.4.5

T ¢ erErRAl

9« ol¥

Tenfs ¢ Rem

e fifstst

y siivea g @fiE ¢ s arow
7k

[I6q

Tenfs ¢ Rem

o oMTed @Migs

7k

AT FCEFH THFETAE TS
5 B

Tenfs ¢ Rem

fowr @3z ot ~iha ~tde
7k

FIFH THe HTST AN
“Asa cfh e

TS

T et

R-E PG

12.1 ARRA @ TG

AR

S S (EBT 02, 7@ 2) <veE seaah qgerld aoem @l sEed a1 g
AR | G, ORCST A4 6 TA D[ 498 OECST FlRl TG (7A5) B @I AT
o i @6 REPY D T4 = | [Rfon Tr-ai &its, e Py b Wiew F4
(ATFE ST TSTSH GG TR | FEL Bed Teoife, Rwm, s-wrkm agfe ey @3t
el g 7t dRre Bfew RewieTa stop o) =3 | FRfw 93 e R feifs
A AESA T 2 | g, SRvRmem amiiy REem W 5t e fre wmew I$ueE
iR Afem Aifve qCe @)1 T IFE @ T G (@3 11), [en wden

]
L]
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SR AT NG TR 4, 91 @R SR BT o sy aferr Fiark ) adits o3
Y TR SRR T R0 OF0 GO (ATT OF | T Sl AP
PR Arefes AR e oo, g oottge e I Pifer =iwam |« g st
A0 | AMe 6T HFR T, @3 ARRGE Ao e Pifee ot | e o ol
ARGETENE T |

TR ¢

a2 G S5 IR A

® TETTT U4 UK AWRT (AW ¢ ) IR TeHe LU TfeTm o (+il6) b FECH
aF 6 AP ATl FAS AR |

g2 s 9@ vitaa sifimas ey eifaes =@ |
93 TSR Serlfe, Rem, Seimm ward s@al e ~IRkEe |

FACS IR |

12.2 4< € BI¥

2:A& AW 2 F2A (Rice)

@AW T ¢ Oryza sativa L. (S313%1 WG
ofE 2 a5 A T (Graminae/Poaceae)
RN WA 8 2n=24

[frs 2n=48 @icEn R[4 Ghecas awfe @t 7w, g sl @caicam f[feg
TS oGIS3 A1)

12.2.1 Seoife ¢ gl

g 16 ermifs I o1 T =@ )| oo Rfen oot aaee FinEe! awife 5 = |
Tl eGifS ANCIET (0. glaberrima Steudel - ‘red rice’) A ~IF5% WP o Fa = |
oS i T3 AR AFRITS, FEIS O. rufipogon Griffith RTF (@SS FRromm, TR
S A synonym T O, safiva var. fatua), FEGEA (selection) TITH | @36 <TioiTe] e,
419 SlT= Terlfe =7 F18 2T (Lower Yangtze), AT [5a1 Teq oRwsd #if[S, F5 5=
@ wfire, SR A2rE 5000 A |

12.2.2 cadifastat

Oryza sativa -3 ¥5 B7-2Si (subspecies) SR- Indica (G O japonica (FCANF) |
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@2 i Toi-ewifen s TH-S9ad (reproductive isolation) R FTE QTR REARE AFET

SEre 2Aqis om0 | IR 9 &S Al G5 (strain) 92 | IR0 S0RTHRIE
HOOA AR O W1 TieA AT Eehes Al 15000 WTSA 4 Wge Wt | WA
AT T2, I GTGET A2 A1 BAPBR6s wk f[fen it s 25,000 G4 @itz |
fifen R T Wghe, 3, S @3 S SRIE SEOS AT | eliiiwcen, AitaE, T,
Figf oo eefs @7 TreYy | WIS TwwerEEA SR G, G o, S, BiRk, w9,
FIIA T AT FARTR SCATE FICA |

WA 417 B =T LTS TRSAICSE T (temperate regions), 45, TP, ~[gei,
T, TSI, FO1 | AT CISIATA SIS (amylose) T AP, AW T @2 ©F A&2
TSE T 93 STEA TA |

12.2.3 4l +lited fog @M@ ¢ oF aren

O ST TCS! @R ST g e GFREN TR (herb), TG 77w, #[Fwar @At
ol GA TA, OR WA FEW DS T S TP AT A A B (tiller)
oSl @@ Al R RO e SR INE QIS AR (panicle) Som =@ AW
:{mmﬁwm 2fSMHre ag SIwEM a =EFE0 (spikelet) T | A

S Gy ST e 0T G fboa Fere TeEde (cary-
opsis) | 7P FFTT (flowering glume) '8 2B (palea) T STeTSTa &1, WiWw6! Hivitt
*f (grain) 4F° FCA | 9% *PUR WA FARDS 47

fafen onifere w4, 5|9F TAECe AR TURE T 49 Sl T ST, S i
¢ AifrafEn drew Bea = | @ TSR 60-70 G ATF 6-7 T, B 2-3 B @ew 30-
40 T, A W 10-40 G, wEE TG 6-12 B @ e 1, e 3 ff Zei | wee
I oAitR P AT, RIS B wsifes | G «ieTa FResE (life cycle) 90 /e, =R
I @I A B 200-250 e | g qF T @ Siiee @S S WeR 7, SIRE 9
CHICAT &1 5-6 oM Bt WioR O Sgee F=ew S A0S |

12.2.4 BF

() BICIT 7Y 2wk A T=7 FPN 49 5 T SR T FE0e | BT
TICE, S, asfferd A wEm oiPice ont F| I Ad- (1) SHES 49 (Autumn
Rice), (2) S5 49 (Winter Rice) ¥R (3) @A 97 (Summer Rice) | 40 W4T, SFE 492
ST gl @ @8 9 @R e wfee s T @ fidwE (120-200 ) whics
T | 92 foneSE 4It7a 7 aron @ 2@ (TN 12, 1)
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AR 12,13 SNTHA, SHH9 @2 @A AT AT
LG afee (AT HIPT (ATP W, ae.-1626
-SITH =T EI&2EE wiR.we.B.-326
TH, TLIE-8
Qo T (AT T (AT TSI 2. W-36
- IS T TOE, T, IO,
AGTIZ-23, IPTTS
e/ ToF (AT A (AT AFIH-579, TS,
-Gl lERIE] < oM, IR, T, *PHA

(b) TFR BATAN WHT ¢ @ iR, AN, GoE-giEM e dine Wi R/fE, Oy, IrifE-Sp
T, T AT CFCI NP SO BT T | AT SR (RS AW Fag8 M (pH 4.5 4TS
8.0) 4 GICAA BowaM | #fE, @TET A P AHree 4N 5T = |

(c) WARSH § A BT ST 2TqET TF (25035000, W @ rry «ff Fro v
Tfew, o ~Mfig -ifFwm = (IR A CUeA) | @ FFA =N 51T IHF IR 120 (HF 150
Gifsl, G SICal 419 5 =7 |

(d) &% tf7 ¢ 7= evar ¢ wiics fEa-sraE AreR ¢ 52 fir W 3@ 3@ T = - 9.
fore Wit =wm Sifiee T @ @7 e, T SRl e SEee @) wh e T,
RS SR, TS A O AT @R TR TG, FEs @R 6 (NPK)
2 T T | ARSI, Reaw I @A Gt oved, Tw @ord 21 T oI @3 R
ST 7 fom st TiRGEm i e ™| AEMS TR LTI T TS e A
SIS |

(e) T TA ¢ 4 BOTT (broadcast) @M =, &S (239 THITS 75-80 (F& & =AW | T

& QW ACHD (seed drill) ARG @ 65-75 @& I€ @G | TG G5 AGHTS!
eIl

() = ciige ¢ ol S8 o APTE 29 WOE - WE ORI o fiw o 6|
GZSI SIvE STl T A | @S Face 0 dfe [ Tiw -3 e Seide Tk
RS T (FALET/ RerTer) W) [Eige MRS Shies (R 28/ frerw),
Tejifa wvent fifite, Az FaTe @ I Fiw v |
S| IS TEers JARIER G 1 R T, (e FOR StA (e &l (A A 4 &)
fif 2elies wEiCliT @RIRS (affom/ @) e, ote 8-10 9% TR ANTe = | W3
ofFaR & @bYE FA |
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(g) & F94 ¢ ~7d2 TraAd FAR @ & I°W (sowing) T 3 (1) @A =BT (broad casting)

T A® @ TFT ARICT, (2) T O (seed bed) BRI (O Fh, (12 SEME @A T4l
=7 | TRbiTE o Sejfers el Wit i e ol =@ Wi Sewerma (120 G 74, 30
G BeT, 10 G ofei) TEmE e o) Face =7 |

ST WA (germination) T U2-9F WwE T FOLHT 12-16 Toaw TidE =ae a1¢
T AT TR @R 21 TR oL, 799 st sk s s, o g v
@4 (transplant) P |

(h) G5 ¢ IR o A T @RS T TS WA T A1 IR, O6 (WEAF FPH TS |

(1)

0)

Q@ AT CFTS 7-10 e 9193 (6 (el WANF | G99 BRI @99 T8 CFS AP
ISR G o Tl =T )

FE Bi5], ORI ATWY 3 I *[oFA 80 O 4 (NF (ICE, Sfgw =val =,
T 61 (harvesting) T | F6T T GHCS 3-4 e TTe @t @ S0 =7 | SR,
f0a Fite ©itra MOIZ (threshing) F91 T | @61 FHF TCSH AR (mallet), T AT
s tm ek aigm B afigeena G9ge GRE (threshing and winnowing
machine) T | S#@ ST 41 5064 TS T GiETT g FA 2|

AHTFHRE B (Crop Rotation) 3 =&, SRCSH W AT, & G064 - A 16
AP(® | BT BIFA TG FIONA ST TG TS T T O T IR e,
el A SsE PR |

(k) o ¢ QTTN A, AR 9T AFE RNTE Qi @R A T =5 | By, =37 ofe

T, BFe affRT @32 RTaa 9I% Tt werein S PR iR | oS qit wee @39
ofS 15-20 20, NG 4 25-30 oA I @A G 40-45 FTOA | 1997-98 A,
ORCS (G GREd Berfmer T&et o 8.3 IS B |

o AT
1)“os = fe’ Srad #9 s

a) 2EH 9R GNP, TR (Oryza sativa) T TA-2fE I 9§ Fat 77|
b) ©HETS AAFS TN GICed 4N BIF = |

¢) M SR TS A A Bem wite R Sesiw e, G eited T (e
@viq R T |

d) 4 & NG G A1 SRS (anaerobic) TEE ATIE = |
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2) PR A T 8
LI G5 GFRGTAH— T A 9IS TR TeT ZAR—N0 | STt ewiiea
Teolfe (AR TS AHO—=CS | BT I SR, SRS, (MFNS adims &
GIPCS T T, (@ ——aR— | T TR A AWG—2T (pH4.5 - 8.0) ;
TEARE CF0E ATTA—, —aR A — | i i o ot ohiem = =@ [
g——a—PITT ARG |

12.3 591 5@

RS AW 3 226

e W 3 Triticum aestivum L. (oo oo - 369 5)
T durum Dest. (G0 T - SRl S)
T dicoccum Sehuft. (GBI TEF@E - Q7 o)

ofE 2 a5 A T (Graminae/Poaceae)

TSN SRATS T dicoccum, 2n =28, FEIS SETLORIATS
T durum, 2n =128, TEIC SHICALOHIATTS
T aestivim, 2n =42, FBIS IACHALIHIUTES

12.3. 1 TeofE ¢ fwm

TSRS ST 2w AT 2 oA | @ #jRSTs Tdifes 51 = 1 ettt SRR 20
WSRH| AT TR R 8-14%  CAIGT Q@BIF (71 o5 | 915 ewifed Terlfe Aol &ibe «7e
Q4 ST TS | Smm T T @ o Bare (2n=14), GRS (2n=28) <3 F=5
SR Aegilops spp.- 99 &AW (genomes), SAPE FEHA@A AR (hybridisation
events) GC SRR ~fHe A S (bread wheat), 3 A | Tifesten TS (Vaviloy,
1926) feerae st wifiplt i@l Tizma (I8 pars wEbRe) ¢ Spfabifm (ISTW
EfRefr) ; Ten WiTS GREET AN SeAfeRim aaz W1 9 @S AT S &b
Term Soei A ST B A 5T | RS SRW R T amireier 9 3%, The origin
of Cultivated Plants- @ IR (1 Sidfaw ¢ el @i g o 37 77 fonea ffee
TS | T TR ST ST R 2T ST | $EF-cifew ORS «R SRS AR R
Tesffewi o[ =7 |

TS FHT 519 1 T OF ~AR W B, IR @33 SRS | SRS T St
oAl 80-85 OB B Triticum aestivian; SR =W T durum {10-15%), 9 O F4
5™ T Tdicoccum | 9T 919 Terival 2T A4iTe “ligE, Taeitesl, 2T, ~fowaae, 92,
TREIG @R AGRIH | T @ VAL T sphaerococcum TTE LRI 57 T |
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SFpaaTet o B = e IR, o, G5l R sRRe-srmir g =it |
12. 3,2 % oitea @iz

o Sl aFH FILEA [RFe, $OF (culm) ToFH, T, o7~ frat (g wites
S, GOF T dhrum-< RG50S (pitu) AR 2 AT | G0 9o, A At Beas
Tof RS =D A AT | AT A @ Y, ATEH PSP A o ogmn oo
@2 F(A AF BF ©F T o W FhiEa (ligule) 9ATF || TR (ear) A & (head)
sEsifaeniT 3l M a3 ei¥m wg® (spike) | IFAMCS (rachis), T | ¢ T A
AfTE 15-20 6 SFER (spikelet) P T NI (zig-zag) Aers AT | A SUgATe 2
T @M 7P AT | 93 A A PP (florest) T AT (glume) T FA7FAF TET 7T (flowering
glumes) T TS AT - 9T ET (lemma) G TR (palea) T = | T *FF i *F
(awn) IFCA ST @R TN IR LT, FETER 4T 71 | T FARMSHAPP (caryopsis), TE oot
CE g AT (groove) AT |

T ANFAS F-2[ARTIH T, S FAA| FACA TSF 2RATIHIE T |

12.3.3 ol¥

(a) DTAR AT 3 QA o [U© TR TR TE | edd@ ~PoIre] Medme o
(Winter wheat) 8 TTSSRI 15 (Spring wheat), THAE A SRPICE, @3 72 PR < | ©F0S
(T SIRA-TCOFT 0T o @ T GFR 5-afee T Fio1 27 | W SRTed @I @Il
ey waTer Ao ¢ Aeira, Tefie TR 12 o 51 T | @2 TgrEa A wy e S | Bex
OIS AE) TECE o SAFIFE MU 2 | S OES, W 31/~ 41/, WA AT |

(b) TIET ¢ TR AT FO! 9 NSATST TR TARETS 59 5T oot | &
TR (RTF T (ST HITG 150 - 22°6T SEIAN ARSIt 77 | WSRE Bl A IR [iRS
T @33 T St It A7 | GRS A 23 ATF 75 G ST0aT A/t qiaeeti |

¢) BITAA TS (5T ¢ R T ¢ BIAT ST MM, AR-(EH 3 A6 (T LTS
=7 | AR erant e w@ e Boim | whte Sogg siftee wehrice spifees 5 erant
FACe | NEEEEE Afaam W7 T3 9w e O | oW a IS e TerEe
ATAE = | WHICS TCPL0T Toild A0 Welg TR ZM A1, 7ite 8 =0 i | ShHzeterie
TS (R (R g Whee 100 (PG TIEGICE, 50 (P FACES ¢ 50 (e o6 el
TS T |

SRS AT T FOE K A @ T T99T AfFT T FOoE oF T FTHR [T I,
3-4 T W2 frca vt Troer e ooe | Wit @R IR FeE aniem =@ A
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(d) AT 2T 2 AIRET @I PIg 100 T 120 & Jw et | Tw F0e @i =@ @3
&fs 10-15 @& T& AN GG = | S @S JAE N (@0 =T, TR FANe I AR |
@R TS SR T @ @R B2 o Tg 93 SERE T SEm F90e = P @ (smut
disease) T GHR 1 Tw 72 = THw |

(¢) T® v 3 =AIP AP (fungicide) T, ©ifF, A X S e Hf | 9 [Heenl
CEH & 3 &N A A AP A EAAR IR T | 9T T ARS @ 7o Fa1 IR
& MG A PN @R @ AfY e Tw Fig 11/~ 2 8w FieFea 1 @Eet 5 36 | Gt
AR FAE S FRE BT AT T T Al

(f) T 2 ¢ [& @it T 120 i Wy 15-25 G #0209 3-4 W e
wige i wf [ios T @, 6 @R ~fsdw Jfare | Sw &ioe @ @re #ia | cme
TS =W IS TFT 4-6 G BT NG 5T | G TLPRA T&F e ST T 9%
sl e =7 wfieed |

I IricTa o AYR 51T SRS TGS A[ A T4 T, O6 (MSAF o7 | 952
e e fw g ¢ wime R AN [ SiasaE, S SRl e =7 )

(2) OT6 3 1% CFCo 4-5 T oTooa avares =7 | & @R 4% e T @ 5-7 e R
9Fh ¢ Tare =0 | AuEe S9oE, Tie @@E o7 %R 997 9F919 9 GN6 SEIE G oredl
= | @ AHeS 1-2 B ¢ @ et

h) F97e FB], TR IR HAFY 3 9% @R 100-120 7 »@ o AWF (7 ©rATS) | M2
Tl M T AW | WEFed 4 citeTr iy, Wfba wa Far o SO =) @b @b i
Gy A R I, @ I o, SR T A W e =) w@wm, e A
oIS Lo T 2P SR S = | SR A9 A @, S w6 YR s
= = |

TASAZ AT GAS (0N, TSIANH, FHET YCODF (combine harvester) THF & TF
ARITAT 9T 01, *PT #j2F ¢ +fA%a T, AFre =a R Wwed it i, 93 Mo TH
== |

i) ¥o ¢ IR T =il (=BT AP 15-25 32O T “lteT AW ; (6 ¢ A <At oS
@TT T 40-45 TEHET | AT, TFE (T T 13 9 4T ofieq 77| e TR T
GG GIST Terlia 565 #1F B (1991-92) (T (WS 661 &TF Bl (1997-98) CM=E, Sl
QTG SR 51 Teriwerpial TEe (e geend (RO 30 @39 e Tole) e Pife =e |

j) AISE B 8 A T (1 T T T SR AR AT AR S RSt 5
5 | (W ©F, T4, AE, WY, ie-1E 49l St ®RTe AT B (crop rotation) 1
TR | DA P, B T (mixed crop) BONE, ST et ey, foF, @M, o, apfe
e TR |
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T 12,18 AT T @3 THT @R (Norman Borlaug)

oA I TR 7T, SIS 1T T 493 W R | @ oW 5 el onffer '
WP o8, NG R ~[9IgH | TGS G 8 06 e Az sl ~ite @
(lodging) | “IMFIPTS wiN@ TRAT W TS @I IZ TRIREE SRS Beom zrei)
AN, T 2T I | O, ATE &A1 WHHA @6 M, @R 17 &4 g
Wire A Ao 71 ; ST RGT TS AT TR AFFHRE @R 9F8 T AF
PR T GICA #AP RN W0 ; SIersife e 9 Twaere 204 | g,
MM=eeTd 26T BI2 AW OF T2 T Wgfe=ie (heat and photo-period insensitive) |
T Ot @R SETHER (photoperiod) T, FATEA IR ¢ Fo TS A A |

TS offfw T, 1963 A e e @eer: TeiRe T AE SRR wived
915 (dwarf Mexican variety) | 9T® TGS Ao R RWps | 519 50T @te Fe@ | a2
g RAE ', T @RET:, 1970 AN CEW @R @7 |

SRTT @2 WIREE doF cie @3p feEeia ) 1964 AieR AR TS, @@ TEH
TSI 155 6 0 2IArFiET ©itd 5/ T4 T | SR Ol @2 I Tresfes Weg
& I @Z (Lermarojo), CNAIRT- 63, TRl 64, A9S | AR A1H GR T
o @RI o @ SPE8 O, W aRk A FEE @2 GReW IefE oo Sne
TS BI2CS 2-3 o @M T (T 1 B2 FNARE 8 T2 SRAE, GHA- 64 TCSF T7F
ST AR 2T A TR G T G TS (T FCH | TS CUCAA- 647 F (T
15-25% @R c@ifSa wite 93z FrmE TRmf 148 Jere @l oF, @39 afS 30-40
FEHET 919 #fe TR | 1970 AT, w99 @05 (triple dwarf) TSR 919 TgEw =7

IR e Rifes PR oimmen afSsim oo, Freh o Fe eemem T ol et
SAF THTETRE 9 OHIST GHAET SO o TERA i = | GBS WS %
BT TS W FRCAG T | TS, (O A FHAR Towerriiel e awEsi |

12.3. 4 TR FFH CHTAAAE TS

ST BrrereieT AR BfEqE T (@ Tt 12.1) | @S S A e

W R TF TR FACT ARTSS A | 9K N BE, O AMPET TeAWA THH W

S AT | (e, SETea T AWedel O Fi S @EhTre AR Snaere
x|

IR P, SR e TR0 Swrerre st s Wi | @ = - e der on

285 - 262 PIREL T, oA, F - 8804, 935, Pl 1633 TofR |
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® ST

1) g BT fm g
a) SIS B W @ Al it amifen AW g | @eE feiE @R &g ¢
by HBF A (Bread wheat) (TRIFIA (FICATCKI] LY FS! 2

¢) o SI=E T @R W T | WPEE E AT W wme FE a8 @nl g9
FATEA-99 (pathogen) W I |
d) =R (Lodging) T “iteres | @7 ol i 9 (@l A;TH) |
e) © T @Ee R 4 cfRnTR I Biwed SR w1 )
2) QAN WA X A Mwreen e fadty wren e rer o g ¢

a) SARS! G i) TSR aF0 THEEPAR 4T
b) R @M= ii) ST AffeT Swmweee fetnG
c) R iii) fFmizer sfE embies
d) CPT= iv) 930 CIRTER A 519
e) e V) T AR
12.4 6 B1¥

AR AW 2 B (jute)
(el A ¢ Corchorus capsularis L (FCFRM S 0EIR)
C. olitorius L (FIIEM HCLOIATP)
o 2 DR (Tiliaceae)
TS MRANS C. capsularis OR C. olitorius - 2n=14
#Ii5- RIS (golden fibre) T TS | IRAR, TGS T G 27 216 TC0R & *7 |

aft 93 T Tesiin Tfew Toma Y STAR 9P WG T ZCCR | PP, QAT S
S5 51 T SRS 72 | O #iTd, i ofiven (A, w2 ewifen Wiy dvew, T wieTe 3 |

12. 4.1 Seoife ¢ gl

Corchorus capsularis 2R S8RG Terlfe™im =t o9 @R Corchorus olitorius 2aifsla
AiefiF Beolfes v Wit a3 TS Serfe @@ MeTe oMot el SRO-TAFIE S |
SRS WS 75 ©hl GRS FEEmET (fest #A) «k A shve Wi (Rt #i6) o=
7| AAfeTareid i s ifEs | awel BRE, em, S, Sewenm, GNET, e e
THETHID A% B =
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12. 4.2 TSt 932 f3 “itea

C. capsularis (f5%1 711%)

C. olitorius (RS #1i5)

a) To STFITE (2O i) Toei ~iba gavE w2 AT SR o7 I

b) 7T (stamen) 20-30 ii) 7R 30-60

c) Tommm ofiFem i) foapm == awT

d) FEPE (F5) IR iv) R F& (pyramidal), W 3-10 G
A 1-1.5 G ;5 35-50 & S 140-230 BI0rFFs &5 Fere T[qw @
R AT & ANF G0 HIOYEA | FEACH 1A e 1w AT AfS TP |

e)

9% AT 21T 300 Tz =)
TYT TG AR T (SR, AM A5

oif$ afftn 2/ 500 & Tw =71
v) ©EA T T, P s | (9

=) qifte af6 BPT (Tosa) IS ACs ARS |
f) G SFF AT e e vi) TS e S A |
QCH Hfe =7 Al
g) 3-4 NP TH | vii) 4-6 W A |
h) «ftts FaFEE (corchorin) vii) IToR @& ATFFIRT A SRS | T

T HLPPITS ATH & ~Arer

T o8 01 i3 ama fet A% T

wm &% = ; o &l 5 |
12.4.3 ©®iF

A% B I FEFH AN B FqA AF |

(a) WTB @ T ®f ¢ AEere #ifF fogqt G A @Em TS #IF 5 2T AT | A BiEd
Tl MRS oH 2| DI} A, 979 Py «F $Ba 71E oo vt T =, Hw et
w@s 20 fim +f |

T T IR 19 &6 ofaT agis xg =7 | wfite v-wwE cerE a3 JeEi o,
S A AT (S| 2T | GBI, W ILIT T T (AT FRAT @ T | GF, G2 SR
fio@ o 72 Q1 F2A O e o T A | SRR, TITWI ARLY AT G Sret G
A A =T | MG (ST JTel T YFE TIR @ AT Tw Y98 @i @)

b) R eTAs ThE TS SR AR TN FACS =W | OIFF A, I 'S, W, AT
Wit @3¢ =@ Sifae Flew T i tofhm T orenl =7 fewl AT ¢Rta g &f$ 18-24
@& q® T ST FT 10-16 F TG TS ST ot =0 2 Spie
AZGIER TAFAE T TUEFS (ST BT | 26 @l 27 TGS ST 7Kgl T |
SR SR 30-35 e ey WiRGiEe wds, 9 A wnds e =@ 50-55 fma e
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TGS & SOCAWAN AACFs A ST, FACHDA &) - TFe T iod 9T
AGINT & ~BiFEE S, Jrife = =1

¢) TS 397 ¢ & T ~[(F 2q TS B[ (lied F91 27 | &fS e Siees & wweR @
20 &1 FBAT (75%) A 30 AN SLIPIT - fF @7 (Agrosan - GN) |

&S siitha & 937 df, MfATe @ANR & weid [Fen ok Rt @mR o B9 [
e war =7 | ot +1iea &y &fS usta ore e felbrn «wk 42 ften wiface @Fam &=y ata
FACS | WEF MRRG Fe Frem ARE I As | AT @ e Fee s = @9
TR FEAHS LA FA AT | G OIS @ FACE SATFIFS TN L6 @ T I | 42
AR G TG 20-30 G TS T8 @R &S sfes 1 v T 173 5-6 G 267 e
R 2 i WEF 3-4 G S8KE IFe wEFR | I/ S 2-3 IF G (e AT |

(d) e 3 bt Tr= 3o a1 (93 5F ol1= T 4o A=A FCAFE TG TN F40S T | 5l
oI T 7.5-30 G0 T, @F (rake) 3 Fw, Siwrenifeema Aifda swar s s oo =37 |
aTFE A oM | 9re G el 77 a3k MFe IR ST | 1. YR Ted 12 I6 oW fie qi
SIT=F 0 TG 12- 15 G I 4T, TG T0ea ¢9eg | 99 S 20 92 (e @3 &)l
@M 7 g *Mi-eidle -7 @M - A @SS B T |

&) THA AT 3 9lIC"T T 127 e =03 o1 0T | (1 o0 ©F *1% ¢ filR =01 9% sfirs
417 B = A 4R 100 Tew 6t T |

T TR ITF @5, S @y, Fow-o1 e wf¥ee wie Ffica a4t «remf 3ta @i | a3
wibef ~ifiwE ST oo m AN T B, Nied, Fd S Bl M IS o A 6w |

f) AR (Retting) ¢ @ &fETT FICST FIDe N (S TPIFILT 7|2F F41 W O @03 0= |
TER TA G Wi A T ¢ FAiA eid TgF @R ebiEd G (pectin) M
(gum) ‘¢ TSPITE® (mucilage) TITT =0T T, FCe1 ©F Al WHR #|9F =7 | ARA-SIF F0H
Taitel, @i, @fe 8-10 it i =7 | g, Wi Sifes Tiom SowTs o5 SwaE
siom elferat il =1 20-30 e | ST S STETEs @M wea S IR e, @fb-a
R P F TR |

THHTIBA (decorticator) TET | e S ARG W 00 SO 4RI e 7 |
TRGT T A E T O S i sjefes A AT (AT AACS T ACS @offer e A

AT T AW\ IS LS TeAw .
g QT | @ FEFe T S A W @M cheat T

aial <o S wiE oirE cik | T S @i RaiEs (bleached) T | @offer wws e afea
T ©FT W TR 2 | FEH FA | ANBT @B A G/ I R[S &y

o |
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(g) TeAWe 3 ®3T Pig 15-30 FEO S sieql IR | TSI, 6 SILTT oA SIS
TRy FH A AT #AG Srag [eEm Bz 7, Seriie SEwany o 3R SR 71| SRS

- ABFYT &G IHF & 80 +F S5 Ia aues | 7, A
?Wwiﬁﬁgw TSR Sl R SRR A A DI @R Beoiw rAbE
155 (bale)= 180 ¥R | TGCA M | Tew T v, (1 oReeq 68 B AAlbwem W 60 B
TR PFETRTS! | 9T TAFYH T T I 6T A
4R | TATSRET G2 ST AfSTE 0 |

T 12,23 A oA oFfs
A6 +lit=d ©ga Terife Gl @ 2o | O aft I6 (bast) FRIE A Afabe | afe
g TEATN ©F (TR MAET | 93 FEYETTF M2 ©F (ultimate fibre) T T |
TARE ©PF M 500-6500um (1 TEFEOE (um)=10° FHR) 9T &Y 10-30pm | OFF

TAMFH @l - SHETE CEIAR (a-cellulose) 61%, ERCEER (hemicellulose)
24% 9T BN (lignin) 41.5% | BRI AR T A0 ©F OB (britile) =T | ©F

asffer e gt et g opel teft e = A
12.4.4 FICITH O TTEA A

AGARETR AT I Ve g ShileEsEe @b Sarhes (JARI) G @
ot @ 3 &ifs =rete fool e am 50 B «xz fot ~ic6a ar s =ifs =iz

G IO Te IR TS T B T4 e )

C capsularis (FS1 AB/3AW@ )

JRC (86 Fmis Fprrpifams
(a) T (JRC 7447), (b) "{F-G (JRC 212)
(c) FIER (JRC 321) (d) 71F1Z (D-154)

C olitorius (1 #6/aM +B)
JRO (g fao wfensifaam) ¢

(a) IPHT (JRO 7835), (b) ¥I7 (JRO 524),
(c) CF1dl (JRO 632), (d) 5%RT (JRO 878)

it aitem R e g sfearem Remee FR FRweE «ithe $m T
SITIRCA S |

12. 4. 5 “ba st fastat

e st w1y (Shite A% o33 THtmiet 8 o Wi w1 =@ Am [ 5ot 2 «@we
ST/ Tt SIToa S @RP SR IS, SHE @9 FSM (jute grading) I 1 @sifer
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A - MBSl (strength), 3 (colour), T (lustre), T (density), TS (fineness), CNCTRITEH
AR (maximum root content by weight) <R (¥ a1 9 |

® SEPIETAl
1) o3 it fip Srad 799 ¢

1) @ T aF@ ~i57 afFa

i) 7116 &g T P TS TG T |

iii) 6 & AfATe N FA A @R T e T |
iv) SAFFIFS o Sit7| ofew A @l afga fdke <)
v) @62 pre @36 core afg |

2) NP Ted WG (4% A TR WTW)

1) 9% S5 (bale) 7B ¢& FCO ?

i) Bfen g oA ©F i FeT Tl ¢

iii) BN TCHA TR IS (ATS SN 7j94T a1 TR 9
iv) CFIF 2ICa AT A6 517 =7 2

v) T ~iitsa ~irel &= fesl 2

12,5 FEIA

1 @3 T TS Bfew 7 ST (TN @R SR IS (0 AU *el Rt |
I CIEge 49 S uFh  FEeS Rge | a4 Sriewfe, arife @3z 2%
SRS 4TS ST AT B T | 4 AR IR GE A WS TR | BITIT AN S
TG, ST S @A A AR 57 = | B SRy @R oifie siffe e aee die
BICH | 51033 &I Toffd o9 i 99w 741 =1 Biow 591 Tiw o vl tofk I S oiojfes
CHS @ ea | Sigares Sifaedl, oem- SN @ SR (5 F4, Wi o, @ A
Fioame g e oHew, TRNCS! (6 @eT—1 IH2 S T G o st |
BT 80% 419 7ITT GIt T Hio! =0 | YRTT e} a4 50od AfFTe at eiFr sge
=7 | Gt 4 91 ¢ T TR Qe 93 TSRS Feeld *oT 7enl Mge &34 Prg wew
fRogm o affE S e gEeiR S Pife SR |

QT ST Y AW T o | e it eliag, (SRR I @R e IR
AT *PTj | HifeF B =W QAN Triticum aestivum T AFITSH | S 7'11% &Y FRIw
A& AN T durum 9 T dicoccum | SECS SFRF AT o @1 =7 @3¢ G- 01 T
F5 =T | AANF AT NFS, TSNSR SRR, IR 23-75 G JRA® 9R @CET- R/
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SAfeT- carl/ ToeT- e STifB oI BIaa Sigget | BIad e W13, Twed e e, iRl e, i
2TTR, N FCT X I (AT ST G (e, TS AR FER T Wl T4
TR | TEACH, FHie IMSINFT AR T Fiol, *PF 52T ¢ @ F7), dfee o «3e
e Wi A TepiW I I G TR A | TACR ORGSR RS-
e, THTeTe, T S 4% R AR | G G- 64 T A WS
TR AT SHTFATAA, @l @R AR (lodging) AT AT T© @F F(AT SESA
FRESE | AT 5T T TS SFS @HEL FEEN T TS I ae [y
T (N, (RFT A FEA SR SRS (MR (ORGSR | AR ST SN WS
rshe o/ Fa =)

e i +ii6 sl =@ axAT | B ciage HAbeteg 1t owlfe dums s =
fost = {Corchorus capsularis) @R st =% (C. oliforius) | e THT TS AT AMI @R
T w8 =W O oal T | g awifen W S g Adkge ¢t am ) s, oo
31 o Wifes R’ 31 AfTe Tw 7@ =7 )| THYE AN ATELAS (HigE, O6 (redl IS
DT TS =W 1 G (T 127 T, TR T WA 2 T Fi51 T | GHIT (ATF A’ S
Aol AfdeT opRE T Ffe st W atem =@ S o SEeRed SibieTE BeiE
ST | @S ~I5N 31 @ afFam, WER T oF oAb T @TE S e B it |
T W AT qfes SO = | A ©F @FAN FRAE T A0 FEIE | WOfA® (41.5%)
i AR T ol SuE = | e 9 e g S (of T TR = SR Boraitet
SRR THARTE (SR (grading) 1 T | #{i5-TS T MA@ IZAFAFA4 (diversification)
T akam @B It TR o g SRR 3 R e R =

12.6 JE0aE emiiget

o |)efre Ted forya s
a) ©A P T WA 2

b) NPK 7@ i ¢
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¢) i v R o @7 9 Tormbie Sy g9 |

d) 4, T G NG MR e AT H IR A A 9

e) ‘WG FA H 9

f) FFIEA TWCEHTI (Combine Harvester) TS ge 9

g) TI%HA, UM @R @A A TS I @ e JR T B I | 93 fewervm
T TS0 BTG WCST A TG |

hy SFe @ ®ICST 9% @2 A (dwarf) SR Q4R SN Fort 7790
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i) @M (Retting) FT AT 9

j) TS @R BT SER AR Rew Foed 39 |

® 2) cord foryw ¢
a) R S e stoga fofere 4 ¢ A sivtem zaafe 76 w3 @ieR T S
FgW | [@8 EBT 02, [ 2]

b) BT @ G S T =T 9

¢) «IW Thite e A s (IRa At oo, Fer 30 e sregem 2, @ fow
ATAIE 7
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d) PER T IEEH DS TR TN g | 2B TAE @ 9w PR Fizam

wa P @ 9 T e

T S AD OFR T AR W e |

FCA YA 3 WPFR SRS A A G (A @I A SIS AR G
(F) GFAR TP TN (A, SN QA AT ) 8

TR FH 47 91 ¢ @ TS 4 5T T 2

A AR AW/ CFTS F SRV v = 9

®FT | 9T AT AT Besiwe Il ¢

(T (T @P T TR a9 O AfSTE Freid Fad SReiRE ?
& AP GATE T S 4 F F TPl 9

o (GTO6T ISP TR - (T ST ¢

Tesiine R oite @i afdmsi oF § W I 2
GG TP el |

Freia IR T4 A

(T A Bem A Wi @Eiee T899 WS (TS SiEe | (@RS IT Al A e
#EINCS WP Census Data (SR, District Gazetteer, 296 32 (AT (TR
&I¥, e THCY TS O iTa | O3 BRI e | I, 93 FAeTsfeT Aqry
S W S T 8 AR A | Siwd B8R arremiel RS fitd | 5T
TR el see bfee ware ke )
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12.7 Teastie

12.2 (1)), faey, e, 797 (¢ Fiw g o wEdd Twed e A | 9TS
TR, SER W05 SATS SRR iR =) |
(2) 9w, WEbtTa, FRCAmE, SeA, IEE, @, TEIS, SFel, IHelEs, T,
5 |
123 (1)(a) GEem «fbem Ghem Tam 9 GEem oEeem dev Sake awfeh

TAGIRCS @M TEHR B = | (AR T0E (@Rl W @9 g adriEgs | T
et A AAfRTT T oe g 4w, Safis it aeen FaE) |

(b)2n=42
(c) ¥ TG 71 G @i~ Ustilago tritici (SF5aTsl oA | FICA 05 @A 31 FF a76
- Puccinia graminis tritici ( sfFfa anfseT Gt
(dy=T=i, 377 *P7 Bfew (ReoR ea o ofitr. SRS MLGie AR &t F=wen) ol TR
CFS T2A SITT | OFS TR ACA |
() A @R, G - 63

(2)a(ii), b (iv), ¢ ( v), d (i), e (i)

12.4 (1)) 73, (i) W=, (iii) 797, (iv) 7%, (v) e

(2) (1) 180 &, (i) e @FIe™, (iii) FeIHrR6a, (1v) =i A GUBA-WTM, (v) STFFIRS

T wiE |

12.8 SE0AE emiiet

(1) () ORE T ETE GIags A9 A<PT T T FRSG-PH (caryopsis); STF S
B 4G S T @I A, A ASS |

(i) Tafen == TREIE, THE6 @I ~5M T A0 Fare = @I #fie T @R
IS | G2 IO Tl G0 9. P, (NPK) A TSRS | A4S, TRimiea
B (source) T TTEA A SHTHFAN ARTES, THI0A S JAATACES SR
*BIR CHTe SR = #{5M |

(i) 6 TR TS T, Fom Fa I GIed [OWES A0S, e T 5[ 4l
T | GTFE TR 2T q AATSRE 51T (crop rotation) T ¥ | {6 BATAIBSI-(1)
e =S Bfew (o aefe) o1 a0 Maen S TES FiRGe, B THeS I8
| (i) 1 I @IS (=% oWl T | [ & EBT 02, 77/ 2]
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(iv) TRt =i ATy o @M =)

(v) M7 i v cjie SRR AfFas aeld ate | ew A aEER A, o o
AR AOR F4l =7 |

(vi) @ TFT TR FAET Fol, *FF 74T A OF AFET I, AT =A@ 9R Areq =l
Hyl, 9B AT TN TW | A BT G5 @4 AR AT TR |

(vil) @8 TR 12.1

(viii) TR ST 7RI, 7Y, “lGAEE 9 TRQCE AF € O AT FAe 2 e
(lodging) | SRR TR o, 77 AL @R O @ SEneE FRawhe | S
@ RICOS Tt G0 TAE A9 G AT 1 | I TS S9*l @00, THwererie |

T2 ST I, S 8 T PO ; ARSI T WG 4R WA
CRTER @hl AfSTaReF |
(ix) SRR 12.4.3 (vi) (7Y |
(x) @ 1242
(2) (a) 7I6 ATRT GBT 76 (stem rot) T THT 751 @M 9T TG A6 (soft rot) RATEWS @RI |

(b) I T oI, T OYT W4T, SIS TR AR 97 N | IRAR «@f i
AT FReT T @TF oFF FET Jal S T IE | SR ABE GRS
s (redt =7 |

(c) 4 G5 wid-TeTm TRV GI2 O GEATEIFA WEPRA T #[0e SIRe ST e |
g F& G T AT TS IRRE T | O e e ARE e
AT T SR |

(d) Fmebs TR T w@ SRaT @rF I| @R AAREeR T e W@ | [y
At ©F SRUSTS RNeTM F(A OF AN (biodegradation) I (HTFA RIS
| T ARE O BiF (T WFE @ A | 9w O[E, S AR asm
{environment-friendly) |

(e) T T, CRACITPIRANGEA [SF (surface fibres) | @7 TorerFq HEN, CEAR

TP BIRCT | T T (T Y PO G T IF (OFF =W | Y S5 AT FizAw
(bast fibre) T ©F (soft fibre) ReT Mge SMsFTe witTen Frifa AT | w

@ T 9R T TH (Sf TS =
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9&F 13 o B ¥k 3 ¢ ©ited oig ¢ afaFasad

o]
13.1 g

132 W
13.2.1
13.2.2
13.2.3
13.2.4
13.2.5
13.2.6
13.2.7
13.2.8
13.2.9
13.2.10
13.2.11

133 I
13.3.1
13.3.2
13.3.3
13.3.4
13.3.5
13.3.6
13.3.7
13.3.8

134 WS

13.5 et

13.6 TwawE

Besifs ¢ Fem

fafen =ife ¢ sitrn Fee fRaad

T ¢ Ty

s ERIC)

FAfefere aFATew (Commercial varieties)
BITIA (T BY) ATFTFAY (Processing of (black) Tea)
fafew @fiF B (Grades of Tea)

TR B (Green Tea)

8% B (Brick Tea)

TER Bl (Oolong Tea)

Besitwe ¢ SeACHd B & (Production and
Tea Industry in India)

Terifs ¢ @
ey Shgweifes Raad
6 ¢ Ty

IS ERLIN)

eifFaread
fatsn g =he
Fra ImEtE Bamem
SAsaTda s P
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13.1 &R € Ty

ARE ¢

B, SfF, @IS dofs TH-SyeTRET Aees 2N (non-alcoholic beverages) &K 9[@/3
(G 10.2.14) Tead 741 =R | AMe [y, @6 Joea @t [ ifds 5 A e, g
SO bl WOre GwieR | [aa (6 Tow Siti @-bedia = SRS @ Mol 80Sh =
GRRITTS | Terive TR OIReacad bl Ry eies =i S 0 SR | 2000 A @ik (6 20
G el 51 7l 0 | WG Terfinw @31 51 9f¢l | 5 aeifere eie i Koot @i wrew e
(1998 T, 989 (@I BiF) | U8 TN FF A T 409 @I TiF ST | FfF TeoAinte
Ry, Riee efares =i i | @b e @R iR O | Bl @R TR TwiS siRtad e
LTS G FifPe] T TR (T TN 13.1) | GUaTe! &L Jifeist et foG 3 Bf, e 97
TR | TR 9T 11-09 SENDE FACR | T GFCF S 76 &4 S-S G2 A,
Bl @R TP, OITHE B @ AfFRe- A0 e PR |

FYA 13,18 B 43R FFF ToET FF (caffeine)

B, ST, (I, AefS 2/ Arowss, PiFel qua &) ARCR (N6 RIS T (alkaloid) |
JIwR MY AL R PP | Sy AR
sro! afbae MM e3fd o T | @t Jovds
(diuretic) 93 FY TWF | @ 7R B faa
. s < o s RS sltres T wife T
- O~ /'N\ TR ; o077, 3PS Aew FC, A= AT
N 1 Oy T, T T Gk 4R Rendw wm g
IC g // FE | I Bt i @ibe wifofie @ (200
O/,‘/ ~nN et S) woTRs | S 5t A Fece Fifew
& S!S AR AT (SHRF 2%), @ GF&w PR
’ @R o R 51 AT Maers SR @ik e
e | g MafeRe o TET | fe @ Ae-aT
@Rt T AeiE R | Tafelie ite Wil

I, S @[, T AT T, TP Sl @R [{RER 7iE q6re A |

Tra ¢

a2 @3 710 T wwifa-
® Ol ¢ I, €3 ¥ JiFivl FoeE SR Awfe Remeit IR ce ffeae |
o O ¢ I el *wfS i Face A
o o] IS T-M 2N oA (AN 8 Jeliafel F={F J{2 (Tl «el fare “AReaw

(@]
Il
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13.2 ®

I AN T (Tea)
@R AW ¢ Camellia sinensis L. Kuntze (IR F2=157)
o) T (Theaceae)

[‘i[(?f BRI (Ternstroemiaceae) CNAST e |
IS WA ¢ 2n=30

13.2.1 TesifE ¢ fawE s

27 2700 A B TG 9 T IR T s SRER T @ B Aer T Shivicea
FI® FCI | O (A2 €4 NI @F IR | A O (AT B Seyos 4w Twivie
AT BT s 35 | w0 B SR awe 4r 7 F 5iEE v @3 IR cRife FPRm
FCa 780 IFI | A& T #mafoz 71 Bt 3ot wftweq Afafoe of 3 (AT 9= ; @2
02 =7 «F Bl Teromm 6 | ATE, 1000 FRCH T SiEE B ¥F | B ot (T T
a7 1818 (ANF 1834 AMEA WG @A @F T JG<a1 SRCS BITR SR 27T F(E | TS
TS B BeAME SRATT @ew i SifaE 0 OiE | Ferera i PO | G 5 Seo
g = 1880 AT A |

o 9 o Tord AFTS it TR | o (e wfREe I @R Bel-ooea et e
@? RPN (ACF TI Y R (RO AMCE Bi | WE G, B (0 ol SitFa =W (e 4 |
TRTST T R WROTS! S, WA, oI B T ST IR | 9B S I HWiEA
ARAME AMTS RS 7wq BT BT S Sape oo e | igse 9 #irem o |

TSI B BT ClETET TG I AT wEwe CNeTiif Bea SIE o e IR o
S T | @W— bW, S, OiReT, ST, SRedd, IRec, dered, Tore,
e, warE, wRRE, i sf afER SETey o, e S, e, Sieste, gifee,
o, T e

13.2.2 ffen wife ¢ witwm wiwe Taqd

S @32 ATfE €. sinensis IR TR TS it =R e wite (SR 1950) 3 7=
var. assamica (SPIRFD, var, sinensis (CTZCTTPPY) QR var. combodiensis (FNFICTTAHT) |
feafe witeq Wy SR TP =W @R Bl (1958) W Faw @ SEweiigs [T
HHEIOTS I Y U6 &S BT assamica 9 sinensis |

a0

oo

Kitamura, S. (1950), Acta Phviotaxonomy and Geobotanv 14 : 50
Sealy. J. B. (1958) A Revision of the genus Camellia (Roval Horticultural Society)
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5l 9l 431> o= 3% a1 W, A b1 (pruning) T =@ 15 fiz 7R Tp, “I& (conical)
HFAT @6 OF ~lfFre =1 B AGDE ®RE atwE THSl 60-120 G A = | Ag G
(alternate), &8 A& FBI (serrate) 9 [P W] FLT1 @S | ST TS 5 7S IO (T 8-
20 G @3 & 3-8 GIT), e Pl I, ~(Sel, T~>{% S ™A (marginal veins) 93 A&
Wi (acuminate apex) | o TSR 51 (var. sinensis) 7T® SEMFIFS @6 (0 4-6 GI6), Bt
T, difeF We (el uFk feora GIFTA (blunt, serrulate margin with incurved teeth), #@
TS 9l G, 53 (leathery) 9 BFLF (glossy) | FFMGA &S AT e o 5= (var
cambodiensis) BTGP T TP @R Bl TTST SIS PTG | T J0TA NS TR CARTN
eT -4t 93 WITSH TG (AT | AT AT FTO WHSCH | #[tad rored RFFe=i, 57
A &bl [E, FFaEe AitE, M TR BT el A5iE T4 7 |

AT 2 ICF (axil) 9F A TS, TSN, A, CRIFTRA TR (cup shaped) 4SS gt
Q@A | SifE A weeTa werw oW A AT | JOTRH (sepals TRAN 5-6, T 7-8, YT AZ,
fogrm c@r, for arew [ifRE (Fiafen aie 3-5 T awn 4 | ofeh awie 136 9=
4iTF | TFE O 10-15 TS | w0 o oiE @3z <@t S 29T F69 TR

RIS SCTA TG, ST #AT, ANed Teeaes Sttt Ci=ies F ¢ | Ao S[3Tae SIanes
Te® I T | ATAE T Tl ST (shade trees) | 7@ ST (leaf canopy) Mdfet wca
ACARIATTS TWF, O 7049 I, T S0 QIS SFHFe T 27 | 717 SAvewiad €2 5arad
e SfET TREIEA JE M HPIN &S Tl (7 1 | B ’iTe FTE (inclined) *1@ AFR FCe
Q T AT A A 2T T8 W | Q- WESE A A | 4T SO ata 5 T AW,
7 WPI WIS AET T | AFS IHCTR &S (AW o A2 <) A oiw v =@ Al

13.2.3 wif5 ¢ wemg

Bl sl JifSFoT SITIa & Wb e bIR I @0e G (A ~AfF-crrmr | b srer
263 ATAGH (TFS 90 G TR 9T FFAPN FA0 T RIS [ gqqmpice 3 o7 woma
FIETPIEICE MBS AP A2 72 | 16 27 S (acid), pH 3.2 RTF | 4ree bt oz e 7
6.2 | TN ST AR B TR S T | O WALITE et Fpeicera | o 7 oo @z em
TR AR S5 | S, Rl SR e (TR Nwew | T e A A
THCRe WIT et SRge 15% AR =) |

Bl %iT% S S S8R (humid tropical) (ITF B21-=1% (sub-humid) '@ TEHATSF (temperate)
e | ST, AT A BT THYR (SHIes TP = 44° [ oz gapie oBaw 701
(ATF 34°% TR @2 Tl 700 1 @tF 2500 T 1€ FET 9T | orfreris @ Tw [oo
Tl SIS T @91 T | AT S e 20-27° F1 (S} | R 1 R, ST Frt
30° G i FiR RBfis T3 ok wRegm Sepifers awe st | (flash) T
AT TMI) | TS P e 51’ 2000-2500 fif. F+FFe el T20d T8 60%-9F
Mo FoT ZPT A/ |
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ol oy Fanine =@ AgRA @M 11961 15 e w9 =, ew o o B we
O (T @l OFE, T1B i AT FARFFFE 7 W (critical day length) ¥ T 11 T
15 ffs 1

N AT @R, e wE @) IS A MF —4° G S AT FACS @A O
(Zam, AR e T, Uit & o ote SR wieeE ) v ere e
S WRETH FPA (Coonoor) S, Bi AHIGR SR 751 AR AGCT =1, @R 5 TP
& rE TeE FE |

13.2.4 BiTEH “ryfS

ICEd SO of tofs Fean Fewffe iR it St | @ty wfire SEt S oS,
e wm e il e =) sl agfen ol Jgeeld e == - (o) O =7 =e it
TH T4, (b) O ARBT ST MG SABR T @R (c) ToTE I WS Fal @ T%
GIPICT AT &S @F2 B 4l TRIFS 141 | 2R eareae] Fed Faa =Ma g T
G (P TICSA B SR TA1 2R, OF THF | ARS S oF wfvce 33 A swEfe A
P (contour) G G GIHE T3 A1 BAPR (terracing) IS |

(a) AT A [QF (propagation) A T IS B oited Tw @l | WAE T A
TIER TS RAREE BT ) Tw e Beolw AS TS (jat) I, TA-PAR TS, 5HG-
AT S &, 29l | FEF TN MRAFHE @6 @ 0 Wiz | 5T F4 T J-
A | AR, F-PEARCASE NG & Teol ere, OUHE FEFAT T W@ AR |
Tegae] TEA TS THE SI=A A& T8I (vigour) TE5E FIHATR T | (T T, ©f Tfew eaw
HRISIFICH FLAGR oz KBS TATS [0 | #17 AR T &t Roed g0
TR @CT T 40 *[ORH | FORT FRE, 9F &4FF S, R OF TG B g (o T4 =7 |
g aite =pIRL |z | IR N SR A Tl A0S 7O SRS 92 5P
AR T IR Fit:-97 i @lie— [{oE 09 ‘w-sier [IME 7 741 PIE (single leaf
internodal cutting) | 1% 55 v 177 @3 “ifS wReTRe 1 TR | TWMR T afEe weE
72 @ SN’ WA (biclonal stock) (5 Twm MwTy wAFwE WA TR | AT, Q4
e IR AT T, TOIF T2 Bl SR S (B TR |

ARSI & AT & 99 (seed garden), BT BN 15-20 B 09 047 T = @
10-15 1 By @e feca ot fg i =1 9% 9 Tim (AT Beom BRI 3-5 99 SRS @R 31
T |

TG FNERE T T-o1%1 AR Fiibe-u7 T < Mgmeas 3 Efi—ash ofiet g3z g
P, 9%, A FIRFS T (dormant, nodal axillary bud) 2 (Ba1 13.1) |

«ig e w9, WR o wm eited @ ItE I 50-300 B Ff: ¢ewt Tm @
YA G TR WG S GRE A AR e | SR ey Al 48
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TR M Reend ags AniR, &g I3 oS am A Koo (sleeve) @R T | MTE
ZFOL G NAA (FFFiies spibiios spitie) i IBA (rer JoRike sibe) aefe =
T[T FATE TS AT T |

BIE RNERITT & (®F-3T 4TS (bud grafting or cleft grafting) =S AL AT
Fq1 TACE | [5G THE FRCA IO G0 G 270 |

T, B FEmaa WA SRRQEd TR [eed T &S A9+ @ @ =R |
TGN T AT Wueral. (1981) @@ (cotyledon) TS &gk FFRTFT (AT B 4ITed F0v Sfew
(plantlets) 1% TACS T TACK | (ST (Tocklai) 51 AN @CH T 6 T WS GR
TR STTANR (AT AINLER | A 2ple SR TF Few Bl AR R 11 PR | [Fg adme
Tafaer sfe qfifreers wdwa = |

(b) % (Planting) ¢ 5! 43 IZITGIA T | B2 4FAR B MR @I FACE W TSt
60 I=F 7% g ToiCar v=a |

Bl 9IT=R BRI 92 ©Id @F 1 20 | T97 7mferes 369 &S 14,000 CATF 16,0001 sitea
AT S AR | 4F A AT (T G O @R JBeRE WA W A T SR
@ T = | @ FE g0 PwiET 20—

® I A (single hedge) - 60 G x 105 G
® Pt 92 i (staggered double hedge) - 60 G x 75 G x 105 G

AIRITTR Ble] THire AAited 7Aif Seriiveia Faafe @ (contour) TR @FF =1 = |
SRR W Y 75 (It 90 G T AT 77 |

Bl @I @F AGR 7KE, @ T 12 Al [RR Twkew o, Tiia 92 s 45 eTf
TS GT 30-45 G APNE T W (pit) 4 a1 =7 | Afs Wiba Foea skved e = 7=
TEFG (rock phosphate), BT ST (top soil) FARFACES, (ST (A& A G AT |

Il SAjfeTd TE1 12 (AT 18 3IPT 29N 512 aR THOR 45 (AT 50 G | 9B SREIT sireafel
@PF T T S W T e W |

TR T ARICAT @ATH AT, B @I F 0 BT B T | 51 5Iivd 16 Alfea 5y
12 3 vag @ @ A RRregd @ w9 =2 | SPER ' OgE (R Moo W 6, wae
G ANCS A | T QST (permanent shade tree) SAAN e~ Albizzia lebbek, A.
procera, Acacia lenticularis 991 ; =P =l B - Indigoferaieysmani, Gliricida sepium,
Leucaena glauca 89S |

Wu. C.R., Huang TK. Chen GR and Chen SY (1981) Proc. COSTED Symposivm on Economically Important
Piants (ed. AN Rao) pp. 104-106.
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(c) MR &TAN (Application of fertilisers) 3 Bl 9= ISl IR & NPK i, Ffen
S45{8F (micronutrients), 4T A, FC7IFS, TEE T @ G T | TGRSR HifRwl
TifeT | ot @rie (e =@ Tefaam Wiuw | ofs s Iww wed TofmE e SyisifEe
ALTCFDE @P T T | ATIE SPA (ZFoq AT 20-80 (@& P,0, -4 TG FAFAR ATARA
T | B o, AT 9 TSR (E, [T I @5 AAite, A ey a0
5] TOR 1 | W21 4T Zn, Bo, Mg @R Cu-ad SIOIF AR (73l I | @8 Wej2Fo|fera
1-2% T@9, TR 3% PoAMT TN SISE RO (foliar spray) T | a1 ACAT @, 994
T AM &P FA T, B AR @ AR @ (crop response), ©f Rcawat FH | AW ifae
T, B IR R ade BERW FA TR |

(d) =% 2B ¢ ARGt AR (Pruning and Plucking) 3 51 ~1S1 TR i 4F &FTE TETH
A IR | ST, QT GFE TS A T TR | BHE G Al T 7| were v
e Pl = FACE ST T @S AT | 2612 9T AW T Al 8

@ Tl NS TSI Sew 7T 403 A -
e I [T I TAPre Fa-@= 7, afbR s == ;

® &l QI~E fasiias iffd a1 @w 3 I, T\ T AW KT AR T (flush) TS
qFR e JafiEie o AT ;

@S TSl IXIT AT AR (AT NZ(SE, WHFOE Ml ~fel e T4 AT ;

AP TS M epiE IR sjfaRTman e oA, sivme e S
2SR Tl T 9FR TR SIS T T AT |

*f (AR, @ @5 WATT (short days) ‘T R @ <7 | €2 0T o CfoAE =P
AW A = 4T | abe e wHiREE S T

Q61 T At FiRe, Jie e @)

el W& B9 (plucking table) T FACS (T4 -0 TR (SU& = 1), 9F EThl
(@ 'R (oA | Gt T PR (skiffing) | IR TS (At e Searm Sowee
F FAA @APRfETE AT w7 S ®E @ =) a2 JfSEE a3l zE wid
i e T AN = | @3 ASiEE bR FeE-gfiR ¢(collar pruning)’ W+ |

T T 2oiR i Fa TR A

siel AerE FA (plucking) T TS A FHA ARMT ARers [ 972 GROE R 7 72 0
T T A5 I% e T | 5 B a6 e gy | Wﬂ%mﬁfm@?“"
419 (cultural practise) | BTG 6 ST 15.20% @R B [ o o kg

round) TG
TG 60-70% a2 Afgiia et 79 | 797 toft [o7l 2o Sy
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T 9T B AP ATOiR e Serzgrel [eafbs | Ted SRS bl SR 20O FRATFE G (AT
Torrea WPt o1 &g Wi SRS ARl T—a HCa2 50T | TR 30-40 TR TRAT T T | ATFFA
T SR 5ITE 10-15 & SR el 7 |

14 Trafe aife: GRem 7w 5 -irel ez ware @12 | @R 36 #iel 3 senfrs o= A
TGP (cataphylls) DeTCT IFSY BeoAlma ZPT ST | (el o A1 (maintenance foliage)
PR AT T ARCIRPRIHE & |

FESARH AL, TIW @I SRCSE FEAF T DT AR Bl ATS! (SR Z0% | 979 8
TOR 1000 (P& ITS! (SR T @A TS Toet ¥y 25-40 (F& =0 | g 77 vifere afex ==
Ao I 75 = (@ oA Siet 3o o) | B AT 33 ISR ARFE @ SR
SRLTETS | WS4T, &9 OF1 26qA AL T Fmweag = er 1T otk o Tamm 933
Hifsre |

TREAT *[@ #i1el ¢ YT bl (ofE T Fiece Mo aed =7 |

13.2.5 Atfifere esiarew (Commercial varieties)

+f43ra fHfen =i v 2@ of qfdfEreend tof =0 1 72 (a) I B (Black Tea), (b) &
Bi (Green Tea), () 28F Bl (Brick Tea) 9 (d) ®¥1R B (OQolong Tea) | OTwd &AfFaF=e ¥
el | TS @3RI B A T B ags et wigelffe R e wwe | pRe-B
FfifeTFera AR {1 TR TS O, dersdl, Tt ok F e |

13.2.6 BICTd (FCAt B) afFTEFA (Processing of black Tea)

HAARETS T2 LTI I 5i AF© 2T JIZE - (i) MR (Orthodox), TETF 4= bl
@R (i) 7 B B 5 (CTC, T T@ (strong liquor) | B &fFiewe Awen Weq I0a TS
b s 107 B G ) o T I ) B B T i b ey o Rl T 1
ST NG B A TR 2 | s A

(a) ST WA FAW (withering) 2 TYAS 51 M SIa @ie 31 5069 BoiF AfeeT IR
ety meal =) AR 16-24 T A NFA =T | LTS S ASH [RA RSN S 93w
stt arem ~rerffa fo firn weEem st =) off G B2A@R (rough withering) Tt TAb1ETS
Ser | Biate Sy e B oArst MFie a (Bree $2aifar) 3-5 90w, Keg oft w5 Mo
@2 e TOTT “ISIffEE &im SIdE TreT iAW T T3 | Aol T @ OR @
T | TSR *Fa @R @I SRFT o [ 2 =7

(b) BT (rolling) ¢ THF ~irel @b PR FWU+1F FI@ T ~Ie@ @R o
T GR T @R SR ST @l T | S @A TS TS 9 ST~ ad
TR G | B ATST @R ST ARG = IE @R A T S TR TATE T | AT TR
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@ @RR (10-12 FFG) fea @bl @ 3R ke sjaw 33, Bdmam =it @it mrea =)
FACN FAW TORRA @z el | AMEIS SHWE 24-26° (-9 4] TH Fq1 |
@R CIPTe ATETeN TR | FORE R (T G0 @R F9 T3 o Feq I i
27 B | AR (orthodox) BT @R @« WS, & B B (CTC) vivm e Wit
el AP @GS (Rotrovane) GIPIGA STHICT Grewl TR | TR (a1 8 S TWE &)
Tgrem Pk Gt Aerm Faam e @i |

(c) B (sieving) 3 CIGIT “(SWFE FEsR (sifter) T TWFA 4T W7 o™ S@e=
PG = R | L, &5 ¢ Sl oitet FTe +ite TR o q@ SehE u-gg ated siven
Tol A0 AR | A FRLELE.S 51 ool «gend 7j9F T =0 )| @R BEE (Rotary sifter),
o BB (balanced sifter) I TSR ATAGH SRPIE Fa=E TS = |

(d) SF WS (fermentation) 3 “TSI GBI TMT @@ @6 @ IR [FTR
TS, GG T ST (Wael AfFR) Mgt TS = | I G J (brew), OF (AN
AP ool (briskness) €%, feq Tome (Ragrifeon ¢ fagifen), aefs R =
QiF (TOUE T | &P (e I T AfFT SRl =0 AfwiE Biesesa Giaite | @il #ita
(trough) 3 G (continuous fermenting machine), 2 (I 6 X1 G3R 24.0-26.5° (1 S |
ARSI, SR &I e, 5 B (liquor) 91 = @R @M TR 17 S1F Tt ol =@
F T LG A6 F8T | AR Hiif-ad T Seemiea [Rieum wE ~ierm 78 =8 oFad |

¢) %% F4A (drying or firing) ¢ TF ST Bl “ITT A [T ASII A NFICA =7 | A=A
SR TSI 54.4° A, SRR 3181 A BET L2l Sl 93.3° (T (ST =7 | S5 T (30-
40f0) ~Iret “fHT TR @2 TEA AfFT T =0T AT | SR W FA 2-3% WOH 9R ACH T
=7 FICEAT

cifer ¢ AMR (grading or sorting) ¢ TR (dreir) (AT B “1S1 @I @R SIwa A=
‘TrF 15" (bulk tea) | QY& =TT TS 20O I iR G OIS GFFE (breaker) 9 S TS
FieaR GHGRFOR (fibre extractor) IS T | IS0 Witz SRret= fewgg wola stay frca
AfFAFT 5SSt T T | oW Py, Red S R{fen @®F sk w3
TFWIIRTE A WG (sorter) | FCARF (orthodox) BT CFCq TIZS = Middleton sorter
ARFARIETA (presorting) &0, W3R Meclntosh A Britannia sorter ST @IS Nl TR &) |
™ B (CTC)vem @ @8 IiF &1 Vibrio sorter IARE F41 5 |

AR SR FEF @NT Tl THCH A I |

13.2.7 fafem @im 51 (Grades of tea)

(a) AT CATF TR (Buds) ¢ @R B TFFEN GR PIGHE GG P (Flowery
Orange Pekoe. FO.P) WITH ~ifdbe |
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(b) St (Leaf Grade) 3 A& P73 (Orange Pekoe, O.P) P ¢ Fts! 9% (Pekoe
Souchong)

(c) ©H-Bl (Broken Grade) ¢ “IToF o8 ¥ (AT Teolw B, - @T owag Hira
(B.O.P) @3 Pitas, @ Pt 3%, 7RG @R “ft% (fannings and dust)
B.O.P [ B, (6 SITT 50-60% | ¥, (T IR @ B iz ©f Fewsfl fHfen

@7 vieTw WA s Wi | @2 wimd at @@ (blending) 95 TR Fi& 79
e AT TS FA |

e @ 51 T ARTTeT T ~fifes T =7, 531 (™G AFLHO 4199 FEgel (metal
foil) BRI, ATPT @I T AP (ATF WO FCA Tl = |

FLB.A (C.TC) viemm i 7 Trad At weEE Fremie BLBTT of e siw
FA( | aFq@e S =, P.6.Fre = F 9 @3 WL 2 Crushing, Tearing and Curling- 92
foaft *=@ wwrws fcn T\ B & 71 i & 3t @il 91 = @3k SRR (orthodox)
SitTE elfaiead ARfere #ide iR, ©f S medfe | o, WA et s o
Tesiwe = @M (&R 80%) |

FA Bl, od afFTiea aefe SEAmAl =@l | [, FIE-Bl, 33F O R TeR B WEH
TRTFCH ST i |
13.2.8 7F B (Green Tea)

A B & med A TS B (fermented tea) | 1T BT &AM SRA Foicanl 1 TR
G TEF WA T AN | OfF G TA-FIIC08 B (non-fermented tea) T AR | FofRS Aot
ToG, O 9T % 0 27|

® UTey T = 10T 49, 9l @RS AN (panning) W9l TP A1 (steaming) |
F(E S Wl e =0 A | wiE Fe FNE w See 3 = Ane Sl TW{E
oI |

® OIbial =7 Ted i IE WS ARG |

& T T W AHFTS, Fewena ST oA |

e @R ol @ B @R T | Ted SEred FRO! TreieE @ Bl Tl = | M
Tl Fef @ Tam, wefaem, T 1galy aefe =T | @7 12 @T (grade) TE-
NS (gunpowder) @R T (hyson) |

13.2.9 2% Bt (Brick Tea)
227 o 31 Bl (Fime RTIE STs &FS b 79 | T G U, B @R ST SR |
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EZR Sta 71-94°F SFEE, 10 FFEG See = = ;
@R 1 N GBSl = - (e AT (ot I| ;
AT AT GIRITS (FH GF (e 27, T(H 6 A T = 5
S el oShiF @A @R A FAT S Il 5 4T/
T oied @ErEa A T, ' (e, 3063 Wi WS T/ = 1 @2 B o
SR FHIE A TR @I A = |
T WeTE A Ere 33% ol 97 9] KT | Ay e, AT e Wy G et
R Gf6 ARl 9% |

¢ & & o o

13.2.10 T& B (OQolong Tea)

936 T IR TS ST TGS G FCIA B, T (S T TS T (SR8 9
TFAE AIZS T | AOG SIS TN ORA TG I 20 (withered), FERFeNT S W
(fermented), SBTT (rolled), FICA =T (dried) | BICTF T TMEN FI& = @R BE (liquor)
TRIR A=

T 13,2 ¢ BT aewleE Sotwie

PG % (theine)- 2-5%, - 2-4%; BFife ¢ 13-18%; FHCSHED (7T~
GT SA AEEFLSA (flavonols and their glycosides, 21 30 ), Spifite, <HiFed
(@@ 20), t&a =HP© (6 ), P TR A (essential oil)- T AR |

Bl ATS! I A (PRI, SHRTPREDT €3¢ (T5 AR @R I 9% @ ©wE
(liquor) Tof =0 o @35 IR JM @R o <t | MG AW T = Nt & | &P
foas el Biife ¥Sige 2@ e W3k 5i {8 =7 | 5icTe 2 JoF4 (flavour and aroma)
T &R (o7, TAT (theol) AT ICA | BITE ACORT R TS o & WA LTS
3 TN WETEES | BRg B e A, EwiEle (theophyllin, RTarEIRE
(theobromine), *FIBRAMT SHHE (pantothenic acid), PEARE (fluoride), TBIEE 1,
@ SIS (folic acid) | FIF B fEBIRM & (Vitamin K) A1CF |

13.2.11 Besiwa € SEeardd ot ™iF (Production and Tea Industry in India)
SRSAE SR BiA T ATS-
(a) T&a-7[f oRTen wiGh: ¢ Wil o, S e favm
(b) T8F G TEq-oIfoN wETeT FRYI, (FEH, FARA @ WG GR
(c) wTFel SITSR AEhiE ST, GG, WHINETE S 9R G FRS GRS I |
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1998 I SATS (5 Teofwa f&eT 8,70,410 577 ; @ S @M A SN (T, SRR
W AR5, SINENIg, 9 (T | GTC (®69 g ST TeAme (1994 ) 1752 (FI&
feet |

2l 175 397 #Jtd TS P (Robert Bruce) @120 51 5ItIA BTah! (7 SIFITTR #4147 TR0 |
Gl &5 47 9F0 IFa 91 e wuied 38 oA @FEAlE Twew off = e B
@A | 997 &l 600 T S @i Witr SRIeary | Sitwd ST P 6 @i e
TR | TGN GIH1-FPet=T (Tata-Finlay) 291 SHEIST IS Bl #7IH-47 LI |

ifes oot Jut swaeE b FiesE [(fen acaien a3z TR @RE @F 7 7@
FADR IR B TR W7 A A A0 =i =7 B @ oF 30 (Tea Board of India) |
9], “3APGHTs oF  GFERTE (Institute of Tea Technology) & (3 SifgS «¢ IR
firpel @ etarm SeRcT el | SerEfas, siem a9 asx IiRdflw ewele TRE w9
e ‘B GRR FWATT (Tea Trading Corporation) |

® IAEAL 3
(1) Fre Toa m (a3 3t w5 ) ¢
a) BT (F WA OF 9T TwieiS ~MT FCACE ?
b) SITA T (flush) Feiba =i F ¢
¢) ORTER Bl 2u B SR ISR W A |
d)y N =TT SRS SiEE v AT o g =W 2
(2) =7 A ‘T’ e I ¢
a) I MEAREPT A ST Clita STEys |
b) Bl eINS TGMSE T 7 |
¢) ¥ it o Bestmm =@ Herar |
d) Tw T TeoR B AGF TS W4 (197 T |
e) IAFPPT TITeF Bi 31| ARF (cold-tolerant) |
f) @ sire RiguFEe FEPEN Fe" T 09 |
g) IRIGT TR &RICe BT GAM FIFGTeA (terrace cultivation) $T#a 1Y T3 |
h) 9 (ofF f55 TS e T @R SR AT 15 21! s ke o Rt =7,
i -ag g |
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13.3 sf*

@G AW 2 FEF (coffee), SRR/ STAET FRF (Arabian/Arabica coffee)
@R T 2 Coffea arabica L. (TR ST

ona 2 W (Rubiaceae)
GICIACE AN ¢ 2n =44 (4F0 STLCATHILTS)

Fiffers e @t Twiere JWEd T C arabica- FTAT & 80% FFa TT | @37 =i
C. canephora (FRFa FHATPRAY T LSSHa, A A 20% IRFT B | 7 A7 1% =T C,
liberica (FRPRI FECAET]) ARIGH (ATF | SAS0 &R C. bengalensis (PR @A)
JREE, SIRFTAE GT A To) FEoR G | FAA FUA OFCS aftd b = |

SRS IR (C. arabica) T6 TS SR ¢ SWARP (var arabica) 9R I (var.
bourbon) TR o7 1 SHA (aroma) '€ @HREHE M Al @OR (flavour) SHICAT | SIET @
“ZPPIG T (instant coffee) TATON T, ©w ~NeT AW @AFH (robusta) Al T i
(congo) (F (C. compehoraPierre ex Frohner) | STI3ATR Al STREFH1 FF (Liberian/Abeokuta
Coffee), T BTA C. liberica W. Bull ex Hiren SIS (&, $e@R Feaa | aov@ JW
TFIFS o] @2 @RPS Fea el atwd G (blended) = |

13.3.1 Sesife @ fawim

wrEifee I [ SifEFe T UPRIEE™T (Mascarenes) 7% | fmmiPmE o
SR A AT RS T, rsEETe g veum o, eae Wi afen Teofe
=7 | TS, SrneA @ TAdrases were T wfurs, S99 f[fen e atee gt o
e SR S St @, 7 S, o MR SRS I3 (ol @t fed v =)

GRPS! B Beoifs st sifga serphice fRxal wg sifgsia Feelies s feribiest
Aeq I | TS, Terer], o, TR d9fs wiHd- afEmE R @RS FE @@
RIfAE @ @RFOE T8 (hybrids) (M & | ol =Y, Seres wgee a2 I o 2|
SRS S g @Rt T 9 T AT S T |

AR I Teoifs wifFwr AR a1 =W 2% (Lake Chad) SETH | 4% T, & ABE
A2 (sea level) @bd SR =7 | Tl (B, THCTgs, FiRfefm, 99, Sigef (P S9e
U TP G OB FEF MR | A AfS ifEeim SiEam I e oY T3 |

it «F-vgdicd of%F Seoimm =7 qifeee1 | Siarm i Teotmn Sraranl = i,
ST, T, TSI &S I | 1994-95 ANE T BeAWGT SrTSa =i &e v |
feq gazm s TiRka geag )
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TASAE FF BLAT AT GF FIR FHCK RFHL ATAG TN (G T 13.3) |

g W ¢ F W TOFFA (Food and Agricultural Organization, FAQO. Rome)
AR @ SO0 =W BII ATF T 5w, RO SitE Sered | F6s, Sifrmg, @3t
(A0 AGPRA FFT Fore 7 | o, S G TET-ora AT TeAA SAFIFE T |
wigFre RS FfF o @ T g SifEgre | @Ert 3% T @) @ 4R
AT T A6 @ ArereT SFTE O AR 51 @ |

T4 13,3 3 olATS 36 AR va@shs s fem

@ Ao e W, S (0T @F PETE SIE I e, oW I [w
TSIy Ot 6 HFanieg oo foae! sahife “Rte @M e | I SR 9o
oGS T @ 1876 A, 9F D @eres 13,2761 e et Te 6ts | @7 7fTd3
fog ofF oI TEhfe o TR /e 2T #ItT | 1950-51 A @ 93,000 (=H6A
TS IF 5 RS, 1994-95 AT O @ AR 2,93,110 @57 | 1950-51 AMA =364
g Berim et 274.73 @& 5 1994-95 A ©f WikCRA 614,48 @& | 7RIT @6 Ff
TeoMTa 3% T OROACE | 1997-98 ANH (6 Terive &8 2,28,000 5 |

A 3 FF @ wdeew ¢ siferae wiveE, FR 7T, SiFe wwEE )

13.3.2 Wre Seveigs faaa

R cives FFT wgwe 90 © owi® wite ot SR Gt o T4 AR,
- BTHR, IMSIARRR, STPERe @I AaEeal | FdEes Jged T aaife
T SRR (e | (O ST S i, FRACRA R AT ATorHh)
arabica) I® “O@ 38 G 2TfFara wresfe |

m—ﬁm@zw = ol a3l BagRe T 1 a1 =6 IF, T &1 N T
%%ﬂ%mﬁm 10 7rfe By o A o e, T R, Reife, e
AW, FRRE Tl RIBICA AT TCF Moo AT | S & a1 IR
A AR T () G Tw AT, @ Feited T T (GIBTe- Qe @[l Sige
4T | TeS - (coffee-bean) T | (AT NFICET 9T ABTHG (parchment) SoPTA FA0eT
T T8 TN T =W - [ SAOAAR Pieq (AN | SIS T 7-549 (self-fertile) @3k
a5l AificR afelh SRom WP, som aR Testmm e fon | @3 e FiRd ARl
(polymorphism) TFE T &WSTS ([THB- TN TR AR SRR foioe (selection) 9T TS

(improvement) @ T4 2T |

@RAPS I offr SHRIFSE geE T, AT TAFITS TLYl, T E ; T AT
@B ; T @M | @b F-SPTeS (self incompatible), FTA RIS STSIHT |
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AT o a3 Bawe (2n = 22), ST Twermin 3w (177 e T =) ; ¢
SRR T GEAE 2.3 9 TG ; T IC GR TACE ; T IC (FH AT 1 3f), T =W @A
FARTCE-AMB | AZIAR FF TS @ TS =7 1 |

TR &, IR wiEera @oE A @6 Aae™ BRW (short day plants),
GFAE TSR IFRE (I (R T el FA (FIO 1| TH S wy SAReiieT
@S AR AT T, @l AT @l O (critical day length) &1 13 T61 |

TR A Q@RPE FEF AN IS AT (girth) T TR TATTITST 9F AT
(correlation) (41 (Z (FFSPH 1969)* |

13.3.3 W6 ¢ ey

i sl fifen aoitam witte Tm—eEenT sake ige it Fraig I THErE &F
Wﬁ? (peat) @ TEFTH T (swamp soil) | THA TSRS TBT -2 FibE AR e
Tire MFa (TOF At@d FAO AT | T HARANRT ARSIl wqeE | 49 oo 31 =S
TR WS TP GICa g | i Fae O ATF eRIS (slightly acidic to neutral, pH 6 to 6.5)
a7 b8 |

1, W SRR e BICAT ST | 25°% @) 25°W SHRCAN W] e SR @M =
R i T whes s (Faew Bwet 500 {FBR) | Sy ewfE sy By whivs s
T S 26T 512 13° (/LT 27° (T | 91T RS J2oie = 50 3% 2ex eraee ame 75
AT 1202f% 15 Irire FE ST oA | GIRPIS @I @IS =leTl 4iited IR@ ~farif |
AT SHST 70-90% 29T TAFR | G TP, SR G %S AR SErs IR |

13.3.4 Sitaw afe
a) GINT [R50 6 &IYTS, MTRT WM TINT IR NG 7

TYE e W Wibre, 950-1150 B Tyewm, Semmd A ~FYd sfice % A =@
TheS SRR A AR AR (clear felling) SFT 77| IR0 @A R=a 37 =R BF (wild
shade trees)- (I #AifFTS! SWIT A WMo N (Eryithrina variegata, E subumbrans), T’ﬁﬁl e
| PSR €F (Grevillea robusta). 29 @R WA oA T8 “iteq I/ | & W2 F0ael 05
(block) =8 Fa0e =@ T A AT “id G A | TS LS TABPOE SIPIG @ 1
=7 | AW AT SR FFq (F0g 2-2.5 7 @R @RPS B (R0 2.5-4.01 | #2100 G
@M =T GAPR (terracing) 9 ARG @ FFA @2 (contour planting) T AT = |

* Srinivasan, C.S (1969), quoted in. the dgronomy of the Major Tropical Crops by C. N. Williams, p. 87
(Oxford Univ. Press. London. 1975)
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T AR S A IACR N @R T T AT G TS T, AR AOIS! S 5T
GR AU (texture) TR FHifae | AuEae oS 45 T G AT 2o TG T gL GhE
AT NS &l 250 @R IS AR fea I of€ e =)

b) TS (ATF @PF @A AR AT ¢

TR AffTE IRF Bl =@ T (T | 9B TIA ABBR AT dqws Foa w0
Joors P2 W, @RS SEAE 67 | Twerd Aibce &3 A, 57 AlE TAT IS TS
= | P ot (e Fiw ez 07, P Fiw FoA ofrer e T 5 oL B o 3 e
TG ¥ =2 |

“IrRTed TR BIE, I© IF T RS e, | R vew, 1.6 @@ e 15 it O
Forete, Trma-wgd e Tw @ T =7 ) Towa oelsl e e wfomy o4 | esi
1 G, 57 9fcet % (fine soild mulch) A YT 99, 1 apfe =fora (real =7 IfF qtew
A SRS | FrEm G (viability) TR | SR T ATA 45 W) | Twora afefa
oo oAl =0 | Twerew e fifife 3l wmawe ami e TRfE B @ Jees
T = | I SRR AR 45 i Tl Sregae =1 @il 399 2 (3TF 4 ofa [ER =@
(‘toppee’ T =), BT SR TPA™ ACHG (nursery basket) I TR A7Tst =ow6-Gb=a W1
=Y Fidl 7 | 9T [ (FEFEAR), 9T SEAl T @ F91 =0 | sited gfRa Wi it wife
S TS T G SRR T TS 7 | FOR AACA AR T S, AMS S AT (=TT
A T NP =T

BRI A T TICS GIRE M, (IF S =TT SISl (MeTl T | AR IT H IEES TE
AT FACS = | EGITE TP el AR (nutrient) 9 N.PK.-T SR 3:05: 1
(EFEfae S o) 91 ©F T =S 5 |

¢) g RHRTIR ¢

Tote FHRTE #1S TaeFeTa NCe 96 I NA (A @ HTeiviest e T4 a7 |
SR, T AP GAPS! I cwrg e A e e Row JRoers | bari
cFaR FfF e 2aPefiets (CCRI) 69 (cutting) 9 (RIS-FACGE (grafting), T=E €32 TS
AS THAT T AR |

Avera (w0, AT (orthotropic) T AT T T IR GG Q-4 IS (AT SR
Si=d SIFfe I&M AT | ST F1E (plagiotropic) TIRE FACA BRI A=~ it =ifes
WA Beol A @R NTEA URFE (habti) 6! € IS PO AI-TAES A | (RN
foroT BTty S AR @ T ST I 13 AeiEE- wehie (AhleEPR) Aol
(o) epfea
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o It =9 SjAi P @t 10 G o w-o 7R T Fle sifFfReT e (22
x 15 GI) 3T SMRMS SITE (wrench) &F T TES T4 = | SR7F G0F RWCS S7CAPI
(transplant) T T | “FERGTE XA AT SRACG-TH, AR € G A (6:3:1 TITS) | [ore
G 5000 ppm IBA (TS JHiERT e, ) STah I T STy @raE | 9T
2x1x0,5 31, siTE 108 v ~fFfdicea 3y Tl o0 |

(@G- ST, @RAPS! FPT ST (2 (LT 4 219! [ G Wt (root stock) 2
SRS ST TN GER I SR TATRIG (scion), 4 SR wiE g e =)
3R 3fecs, o SimRmeTR s N 4-5 TR @& IS-FA9 TR T | ~FTe] I%d 9T
@rE T =

d) B ¢

T site ffeq w0 2R AN (pruning) TG F91 T, @ GF-FIT 7RO (single-
stem method) 93 FZ-FIC 74 (multiple stem method) | CITAE “=fEHE Toxw @M
ool | @3 ~RiSRE TR JRad @i srE e AR | 2y @353 w9 e e @
RO Q4w STy Sfie W [ER W M T e RS 4, W |l
TPIRY GTR G T S-S DT O A | oM &b 11, . Tt A =7

¢) o7 TET 8
TyFs 6 I27 #1950 T6 SPCS SE8 F(F | | (ATF 77 NE 4 T AT | Fiaw
Toiltg 93 AR M (2- FABAZT FACFIET SHIPG) AT AT T A GRS

391 97 | T© e fka wftces Qe @ w4 @ T Tibe it wF [k v weg
FA @S ST | T T (harvesting) FF G G5 0O H0-FRT 75 |

13.3.5 ofFaiead

TR I AfFATA T = T SRS TOH- a) fE= RS (the wet or wash
method) 9% b)*[F ~%fS (the dry method) |

a) ol orefe ¢ a% SfeT WHTT T FF 2NN FRP (plantation coffee- STRIRTR
FF) @A ABCFs FF (parchment coffee - AT FF) TN @0 | I @R =T
T P ((IFPR G - pulping machine) R, (P17 T-Fifae Fal =01 99l
AN (vat) (TS, &S W wafEg Apl (a8 T3 =0 | S, F9ee §i @@ (e e [/
el A T | fewd $oEm W9 (parchment) T A | A @7ei (e w0 w0
T SR TAPTEA ZPT AT | @I, ~IBCTs wige T [eppffe svcrs s g +fafoe | 3fF

e om men =)
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AT T, ABCTs WIS [ojfet 7/ ey R Seig SR i 10 MSRT T
=7 | Il T I I TORE TEA (peeling machine) TRETT ABTTE & @l = |
@2 TSt SRR (curing) T | TFFS SFPICA G0 #j0F @ATS ©F T4 =T (grading) |
Je] Repifens AR e = | SR AR AeEE R

b) ¥F ~fE ¢ MRS @AY RiRey My @ WHEA = | TN YFAR STHC TN
A T =W TS A 2R AR AP ABTST WEaRe @R Temm W5 SR o e
@7l =g W AR A | 9% TR e fw weee e Btk T W | 9T §7e
TR [{ACF (541 (Cherry) SR (e T | T0HT RIS (hulling machine) SATT T (4l
SRS A, WS (mortar) PICT e #(50s AfCca AifFa ¢, S w0 Tkt =@ |
CEE e T GIAET (ATF IW 9R a5t & A @FS FRP (Cherry or native coffee) T
Sfafe |

@S AEdT Tt [ StF [WorFce e 3w, oftet <) IR Hifbe o
TE WW 9TONT (S T | IETAE (roasting) T 4R SiFEEl f[fen ared FEws +o4F |
@, @2 el aeil s wm, o st ot Al e s |

13.3.6 7tem @fm sf

AR GR @R Ten oS I oitem FAwe THNe @I Fw [T wer =)
el = SerFge T2 | @il F-@F (Peaberry) Y ~fifoe wik e 3 A W=
| Tewa WA, PG TP Fe @A T o) AW AT @, |’ 9w e
(Triage), ARSI GN @ & 9 FEIE, @RS G @ [ @32 IS, RGBS 9 [

13.3.7 <TFa aoiglE Solvia

IR oreT SRS TR N T [Ap[ 9W, 57, SRETS™ To00! Fi 9 @l IF, 9F
A TAWCGTT T4 @ TRTA (S @ Sivea [ e

T R =W (1-2%), CRIETE (34%), GIATEWE ST (8%), Tall -
FIFT (caffeol 10-13%), *[al (7%), @BT (14%), 9 T (12%) | FHies Siwaie 6
T @R 634 TITH 970 T | GF SR CAPNES ST S{TAE (eeaten | (Tt 13.1) | IR
W @ o WETs e = Tall oo, Wi @ o3 ot ffsegel 9eme @ T A
TFATR, 7009 @49 1l ~em ¢t | [ SHTE (aroma) RS RAE@ Sp@ieiigaiee
(alkylpyrazines), e (TF 9T SFETEFTHBEA-GT (aliphatics) PRI 4 7@ 717 |
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13.3.8 Slasarda are g

SO FRF TS e [{rd | ©i2 awiEee Ifen Maen R E Swe apa Al
AR | oS B e, aTedt FRF Bestimeea TSt S{TdR s SRR (@ 13.3) 1 @b
TR AR Fd Teollet @ sferil IR & «icqaeh, MAMS 2y e @3¢ SfF TR
TRETS | 92 AR &R P =we w665 A bemiEm cee InaEhE-a s[hes
CTHE i B 2apshEs | wrrfis, soe W At T5ed I @Y o 26 v
TFeT ANETE) G0 [ TR, TR MRS FE [P R R 718 (from ‘seed to cup’)
3 Pier Rem ke <1 | T Tevtve @@z 19 I, o Wege | Serene Reee a3z Joes
Fiftey Terifra evfq owERe-T@ WA AT FAI, FE @G AW TR |

13.4 A=A

Bl @3¢ T SRS ey 4w PG T | GTHCNT B 8 i W [REES | T
U o ST @F SRTST &Y SReTEe | Bl S e, SRETed W A998 9 Fiwd
CFLE T | -V -8, Tl Sl o aoma S ek wierrst |

et oliage pIE @aibe &S Cameliia sinensis, TR ¥ TERFo & L ¢ IT ~FCH
NP R SFFC @5, 50! ARG ARFALP, WA T Iaq AT AT 90 |

T, i iR IR Ot T89S | IRF Besive =0 s f&afS dwif$ (I Coffea
arabica (FIARTW 3 wpARw IF), C canephora (@APB! A A ofF) @ C. liberica
(FEaRT At SpRego! Ffe) | SrEifm s @3 SpreaeTTe, 3-89, @6 I, T IFeR
TPl (polymorphism) &7 F(F | 4R ALeF2 T (T | @F ¥H &4W TS (variety) ZCE-
SHRIAET 93 FRA | P66 TR BeA A @EAPS FF A C. canephora T F-SPTS
&GS (self-incompatible species) | T, C. liberica TS &AM I DE SAT R |
a6 fSerae ofew |

THPREA B CTIECTPP) G T (SFRIED) “ARICST BT G (terrace) AUSTS 517 1
= A @4 FATA (contour planting) GI#IF I | @2 TG TRAYFTE TIR, @IS D6l
a3 frepTTeapiia TEE @ (T TeE F91 T, Fomif Wie vl vy @re 30 | Tera
CRLaE S@l FIRMTTR RIS A SIS | S| I T bRl Apfifare tofd wed, bR
A2 7arg Towei (transplant) T =, SfEs IR @ir IS @R TR R AR B
GR FF o, wFoR W, [ #RRSTS &5 (pruning) WX T | Terw@ oRLAR, T
WeT TGS AN-TeT 4ivt =AM e | Biea T =0l ATl O FFE Siw A [ w e
aTd afFTiead ST el dTe i | SR, X T onl 2M 9, ST (e, avfe
7| ANTSICT ST |
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13.5 SE0aE el

(1) Jfrs Tea fim
a) ‘R AT I AW 9
b) T ©F TS A ¢ B qq e ol Fa wm oga 76 SrE T |
¢) Bl 9 FfFF el WIS @ @I (T 9
d) & B T I 2 97 Triwie! F 2
e) ‘FlHT (CTC)viemm wwfba =l ) 9
f) IFT P @A (Pea Berry) WE a0 9
g) CCRIFRAIDGA #Jrai 7 F 9 G SRS ¢

h) SHRIRAR, @RPS 93 AEARE Fra Teolfs = @R @F awlfe T ¢ Sk
PP FLFE 9

(2) &S *Fffe (ATF AT *H Fdon FCA HelpAW I T
(54.4° @, 30° @, 95, 93.3° (1, B, “A-FTF, J-SeS, F-T944, @RFG, “TiFE)
a) Bl BI¥ SEE—— 2o, JidEee gtk f[ifge =

b) BT YwFa &AfFT Tl =TW— AICol | &9 41 (first firing) BT (e Siet ——
SEIAR (ST =1 %] A, WO 4ot (second firing)
TN (SR T—— g |

¢) I T GFH—— | TS AR —— T\ AT |

d) T I BT —— JIF) A —— T —— TR T it | g
SFRIRTS IE— |

e) S SR S Frew sregaca —— firl AWt |
(3) Fee Fta vy ¢

o TRFRE @TITS CIte 5l FRAMR @TS Teaw =1 | Wi siffe afdmead xS 9@
fifeca =) e cdam 39 |

® PP TP (T LT F(F (AP Froiid (ofd =7 (A e |
o wiRkhR B @am +Iif f&@r 3@, @F FH M @ (W FO.P)F
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1) a)
b)

<)
d)
2) a

LTS THFR FT-aq WG |

FARIC RHIREE T B AR RS @ Ty {7 @R 1@ @EW, OTF FH (flush)
[ |

AFSTe], TP, SRFWG ¢ (&9 |
IR XS |
e ; by B2 ; o) TR 5 d) 3T ; &) 39T ; £) T ;5 ) G5 9T h) 9T |

TR

1) a)

b)

g)

GF2 R 2/ 519 F2IR B SS] MATIIETT TS| TRhre ‘A 7% et | Tea-
4 TRCS ‘difix ATT 6-8 e | ‘e AT wime Tifte Tam =@ @t =) g
L A B i S 77 |

oA ql fp &f@ 51 e I AT derE TR (AT ACE FAO T IR
JOFT AR | G097 shade tree I 2 TF T 77 | T ~I=MfE whres @ @rE 3=
T @Y WA, TAR @R A (F7 TS AGRT I SIH |

%"TI'Q?W, Si-Albizzia lebbek, Acacia lenficularis . Indigofera teysmani
F@- Grevillea robusta. Terminalia belerica 9% Erythrina subumbrans
Bi- OF® g - Fifew

72 13.2.8 | 519% GIA OB k At - e wsarad), Rt Swits™i (theumatic
inflammation) 9 ARG ETFRE M (myocardial infarction) ATSTY I | B9,
of6 SHFRERIEF (antioxidant) |

Crushing, Tearing and Curling GIPW T9ge =0 - ofel @& v wmrwab (e
CTC 2 9= |

SRR 9 G5 TS FANe U8 9T e [ T 70| @ Fiw T [
TFTS TG R CIFTFE | G PI-@R (Pea Berry) 303 | Bi-@ 8w I @
ftafs =)

GTge S 316 ERFEHE6 (Central Coffee Research Institute) SAFXS Foa AT,
o (e AT 4 |
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h) STRIRAM RF - Coffea arabica
@R FF - Coffea concephora (M, C. robusta)
A FF - Coffea liberica

ST e 76 Sfensse &wre SR 3 SRS, (var. arabica) 93 JFIT (var.
boubon) | TRAM &S (cultivar) TR GG TG | @FH- @61 FF (Mocha coffee), (=6
T THIR G | @67 TIE TS @RS AT AR |

2) a)30° A
b) 16, 54.4° A, 93.3° A
0w, T
d) @RPSY, F-SPrers, “@-FEe, 1-54a
e) ~lTsifem

307



% T TR 0 T

BF & 131 ¢ WoE RRTCE T 9T A9 [T =l -o3
s a e Wibre e Faaa ST
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4% 140 (oFS SfenAwt (Pharmacognosy) ¢ F<&l, ST%=13
e oH IR

R
14.1 FEN ¢ STy
142 W®

143 %0 (Aims and objectives)
1431 (SHIHe A € OItwd RS (Source and screening of drugs)
14.3.2 (STEA @AY (Classification of drugs)
14.3.3 ©=>T8 C’-lw =t (Factors involved in the production of drugs)
14.3.4 TFIEA (Evaluation)
144 (SAEA (&I AXHIY (Biosynthesis of drugs or Biogenesis)
145 (I FEOR ATF ST TeAAE (Cell Culture as a source of drugs)
146 (=T% SfEwfaw@ 999 (Importance of pharmacognosy)

147  ARRA
14.8  FECHT oA
149 TaawE

14.1 2AQEA] @ Tl

AgEl ¢

T GRS T AL e RIS STl PR | SR M2 (T Tfgw wie
@ 7 S e PR AR (medicinal plants), ST FEmfefes wwgad, s
QXTI SISy PP (pharmacognosy) I (948 SReWTRIE,ET @Tele | Sisim P
(pharmacy), FFIF@& (pharmacology) *MFE e fren ififoe | g wfenwhr e
SReviwitTa *4ifba T oSl it | Fiewe R e ova dfiwr T am W,
TSAN 9T HAD [ @FFS 51T (AT 7199 TBE =R | FEA6 TgR ova =@
eFY MER, LFOFAIRIF ¢ i | 1R wmie foferet wribroal el Mamem ey e3fda
AT I B T(AT | WRMIE @RI A, @i Five aal @3 eafd e ¥ @
T AEEgfen TR Mg @nl Famm 9 Peoirma ok it it |
T AR IS <qfeq 93 9T ol Wi v ww (At | (oFw TfEw me i
TS @4 (crude drugs) SUEI, FAEFAe], T, FJLFFael, P [{UEAA @
etz @aiea ARFT BAMITTR (active principle or constituent) (5 IRTHTIT SGRH-A2 T2
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FriFEAAGT A (oae Sigwiawia oty e | a1 SRAR @3 TTREICET @oR i weET
T AR WY T4 Foq | Afws (vTw Sfewma @ [FH eq4d (alternative medicine) TIRA
TR e BWife 2PiieTe IR, GT Beifs g offedive wigre wifasitam @ems st

IgoTE, Bivonss T ofen fFgd Tfqel ~feenem w1 @i, eFfere asw g2
@2 7 83y A A=A T T (T G Tf fribe 7 Boerere -vas RiTe) wE

e, (oF8 ST IR dfew, JUbA | 7Y Wi AqTqe @ AET WG o e
! (oral), RIS “MPRAPT (papyrus), & FECF (clay tablets) AT PeTeE IR (cuneiform
script), SFIRG SR (W igrwrE), bR GReF (Materia Medica- &9 Ta59 FHES
D), FHEMHOR (pharmacopoeia- $34 &Y 2eld), agfe | i T, KT (Bfrew =@
@R R TiE ffEe bR, 48 o 566), 977 e ok FefRwEmm vee @
@ HAffEE T Irae av @ime Sfgw ol e Aief, At coRem afge |

epre TRAEE e ST bivern g gwer (@m- sindfefeie, ww, afétms,
2o7lf) S A(Gor TR T&Ca P e el @ e “wfs waem #ie T |
TR AT WgeEn, @iesnie, P, BB @ o, S, S | ovw IRviea-
9 7o Fow Beol “mfS (alternative medicine) FT7 Reeiia Tgaeid SiCaaem TN |
SRS A 16000 <qfH TEgw TN T/ TEF TEAH TER s Hieom aaze == | [ ey
A 15 7% Dlows @ 7 PRt e I Iazm TRt | =Fw SfRv e ofR
SIYATIA FIA! AT B A& (I SFE MY (A A O TWHE WA FAR | (TTR Y
A AT AN TR AR | 9RO TFEEF AT To 9T |

«EroIE, Y AfEPRARE (World Trade Organisation, WTO) 57l (I(6% wiien ~faaeca
TGTE, B AW SES (TR bW I WO IAZS (TG SRV, (IS Siered
(Intellectual Property Rights ) SR 77, (U606 Fa STeTles S0 Ig&iies 0% | O SWis ety
ATAIEHA, I IS OFST (Sq& Tfew TAZA 9T AR SY#E awk 3w |

Toud, AEF e, T SRnkwE SAae e, e SrieE Fen [ered
o TS AT |

T 8
93 4TS TG W WA -
o TG TRufAwE MWW 9 3 Thie TfenmicTa Mg «ifft Fot Fare st

e IMilsT TH—oN @R[, Rrewd g SRwrie o MgT TAmELFE s
2T T BT @ TR diEell e AT

o fEEPE WIFCHPA (quantitative microscopy) IR THCH JRAA Wre #frawaw
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o it oy Dlown Tage Fael SRt iy« Iz Tmd A0S ARE

e ST Hiowim Fe=h FHam (oFe T ~fble 9w A Tidre e

14.2 7%

“FrifieEhr *wha Seife 7 S 2w @ - ‘Fr w9 ‘oI el @R FererT
(gignasco) A =1 ‘WW =fz@e FAT | GIRTAR AF (C. A. Seydler 1815) 9% B MHwit=
= gififite @@ @6 % &S FEF (Analecta Pharmacognostica) | (THIGH “TTfigsiardy
Wi fR@a e T35S = | Fodd TR (Pharmacognosy) *iba sirFfis =il “eafd
| FEAPSHIER (Pharmaceuticals) TH0H @ | S, SOFF A 54 @2 G5 AR
FEFH oMY @2 [ WY | @, APT A P OF IR S (T COf AfGwET
@R (surgical dressing) TFTSICEY IS TS | O FHRG GFGH FHOIITT FOCAH AT
Ao | oFfRT Figafes st [ @, Foify, APTCARRE aT®S (suspending agent), IR
9 (disintegrating agent), *IAERF @R 47 (filtering and support media) AT ] 93 RFawm
TS | 933 Ww [oE, Jas R RR A DEPE BR7 (hallucinogenic plants) 43R
v g Sferare 361 TE AW @AF o W sl 3T, FoAMT FgEHT (herbicide)
TOfW | STeqq, TNl (NS iR, (oF% Tfen AECY T O Qi Srweey, a2 [Fafce
fAfen A@iFe ANE Pl ram whir | IS ANTE T T AIFET (SWET BT G
ToMFPTIR Y S | ATz S T, SR e, FficeeeE e )

oak, TR @ TEE SRt TS Te AR | Sl %@ 93 ¢  fF 9Tl Fhve R
3 NPT (TTT I THTT CATNITLRT (SR, (SRR G G (AT S W
o 1 oy, *Y wAifee (eFwE T OF AT Trwe cmide oA =) A - fofriEn
(Digitalis) *101 @& ~JLFFe ARraries, TEEFPA (digitoxin), Flral o a3k ~faraifie
T PFE, GHRPE (reserpine); TI2, @92 e, Sencers Rum fReag |

14.3 ST
(oA SRR g% MFLA TURe T A 9B [{@Ey Sigre T, g
TrwT, A 92 TR TR 4T (e vEE |

QTG (TIR SRR (TRIF SEPPIF 32 ST STEcasy R e oiwa om @3
AT, Mo o SACeAma F9R

14.3.1 (SEA TLA € TIWA AR (Source and screening of drugs)
Rl s Tfew afofas wrmpica AFw F9 TR, SR =T MR w9 | T,
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Tfew PrTemIE T FIRGITHIE (Phytochemistry) e 57 w3 SIge~f¥ oA e acR |
E, (P8 SlenEceal @2 *ba “RfSFT (methodology) TIRE FF, *I® MRH SITIFHTIA
TA5F SOf ABA R I IR (O 7T TS T8 ST (field work) TS 2iies Bfgw At oF
e fifen S ArFmTem AR [oead oF, oaw Srive SikEE I | A0S ARTes
@ (A4 STHE FRETAT 9 I PTG | TR 2,50,000 717771 Sfen awifoq waj, e [
T o AT Sfernae A TAMM (active constituents) G371 TR T TATR | NS
TP TR ¥ il A TAFR T4l M | AR ANFE & Tfew q=iReE
(screening) & FAIRE TR T @ BT F@I (folk medicine) <R #19, @EwvR Fonif,
@¥q T S AR T o= [ SfenfReam @3 A FACEtIT (ethnobotany) TN
ARMBS, T SR 7, ) 9T GFCF HCEGA T4 ]

A T, AR FA =Aw Tfew R &t Triegergel T w9 3w, R wieE
FIEPTR ZAPOROI0A e | OFl FEF GH SR AT FPTR AfSTRIEF (antineoplastic)
9 @FE-SERT (cytotoxic) TREIT BAMN S FCACE | GT0E AT @F T&aae @M Ogw
AHeTe Tt Teimiera S ReR | R, AR @@ Bht {ee SaFhEt s
e @R SR M (extract) FUEme T =@, Rfen swew Aiftg afStaraeat o |
Teie T =@ 125 A %S (Test system) | FCAIL (BTG S[ONA AKICH BET ATACR |
@ FPfEtm 2P (hypolipidaemic) ARG (gugulipid) T ~eT TR Commiphora
mitka] T TR (AT ; AfETH FFEFA (cervical dilator) TSR, TATHS (Isaptent) SR
Plantago ovata A DR TET QAP (AT ; FIMT (spermicidal) TP & (consap
cream) Sapindus mukorossi (TP | FNAGE AT @} GIHIE Speam Hieeorm &
el kAl [ R (a-p-Artemether) T 7NEA OR Artemisia annua 5 S,
e @ GEER (clinical trial) R 7 | @FR ST IR AAFPNLE @ @R
(Bacoside A and B) I [fe«iEa Tafeatiam A A Mo I =W OR 7S AT Bacopa
monnieri (AP @R FTOR THEFIA (hepatoprotective) PILFRT®-(Picroliv) @8 B Picrorhiza
kurrooa W% BN |

e A7 BiEgw (9T Ol W @A #18) ATHS AGFRA o Sfew viedl oir ; Fwea
Tfew, (@3 ol 992 TAlF T FERIR (fungi) 9 MYUT GITFETE P SEFed Fred e
oE SRMRTE P AR | diY (SWEF WA AWR- iR, sk o,
SHRIE (ST A A ATF), SOBAADIT (|41F (/0F) ; ANES ©AF cephalosporium
acremonium (4167 (TF Cephalosporin C, Cephalothin sodium 7% SFIFGICAMTT ~itea
T@), FRS @ A red alga Digenea simplex (TR a-kainic acid “Neq I), OFF TS
AT Tfen @R I, (T6 TewE St o7 |
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14.3.2 (ouCEa @& (Classification of drugs)

(SAEA P SR T o SR @difen s aige i, edifm s,
RS, FRIEEETE a9 FASEE 9 IS A ACSCIS | mArYeE ama
AL T AF |

o I (alphabetical)- ixRes =T R TafE Tm T =

o ffaePT SEPIE (taxonomic) - SRTSIET @AHETH Swil BH A IEIFETS S
T SRt @, 3l ofig, 919 ¢ omifss Rfers AT =

® TeHPAUTF (morphological) - FITIFS S TR 23S SRmd fJifen ondics
oht T T, WAL, T, 79, e, I, I99, T, s A qEEy, Tge T A
Tfenl (e THEC T organized drugs);, @R *IAT TR, W, T&H (T, FFO, G
eyle (Irey SpIviRe Al unorganized drugs) |

o Thiitelee™ A FTeifdF (Pharmacological or therapeutic)- 93 (SAEAFTTF St
el St FrfitareaE & fal ot SFelfes 929 (therapeutic use) SR
T FA T | FE (@F (PIR (cathartic drugs) @8 ETFIA RS TR 9FE A
TGS | @F- Cascara sagrada (Rhamnus purshianus), G/l (Senna), CNTSIHIEN
(Podophyllum), G (S (castor oil) GFCI SCAIDS T, @l STH@ 1 I OLFA
T | SRS, FOfEOe™ (Digitalis), CRPFFAM (Stropantims) 9% F24A (Squill) 952
CIBR SEye (Tl @2 (oRee el e fa R

® FTfe® A ATACSLS (Chemical or biogenetic)- (ST &1 SoiWA (@ Sorwia At

alkaloids, HRTTHIZS, TRA (99, &A9f®) AN O (@3 WA 24T A biosynthetic
pathway-3 fofere @ = =1

ool @fiwad xfen o fey IR T PR <itr | @FD a@zd F99 o o A
NI ST B | (5, (ORI JI T 361 71595 20e, TR @idfreae ~rfS ez
A

epres, B TS SiF @ U2 AT BRM AR Al AT R AT TAEARS AT |
9% RS 9T FR-FEC T 7 T Y S I, @ Pk S foferes Severere
@RI @3 S @R[ FANT @A (chemotaxonomy) A ICAHHEE FEGAIGH

(biochemical systematics) <1 |

14.3.3 (oT% &gfex =S (Factors involved in the production of drugs)

Tferrd (eaf® TAMICTT SibIFae (concentration), 2Ffs, SoTasl, ©af? wiw Fifliae
T, SASRe fen A oot SRR, ©Rt St weraigd Te | e Seri
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(SRR T (STSF A I afFam Wy Wy @re =) of$fh 4+ gweld | @
WSy A AR, Tl (TAEF PN deiiie TS AIE |

aFE (oF® Sfenance dfSfl 4itrim To SR A& A0S AAME ©itE =4 | S, G99
NS SR TRTEC A FH |

(a) TEY_ (climate) 3 BRA I, [EM o iz oF oaw S, S, afEeis,
il tnehs, e Twel apfe Trl aeiiie =S +ing | fifve T SR ey ey wae
@R A G2 @R ATECON R FA O | T @ HqIE 2R T S FNe e
1 A A | A T R G STFAnE @2 T SRrE N st Fagd
FA T | @2 ST AR I A SRS | Bew amafE s RETe &,
AT T TS AP (FLAR TR LT TR | T—(Fe TR Teri Tiewt zars! Sisid
@5, @ CFI *OFA ¥F e7R fofere Immie Srimmta Seeimm, o3 % wW awd
T3 | Ife AR Bfew g Besive La2 1 | 2R, Bg SRTOATE (nutrients) 3T
TRo™ 970 TE T, Tofmeia Aol NF o5 A Iu | Awe TR Pig Besimm wifewm
@TS #AItA TATRLF (control) |

(b) St*IA@ (Temperature) 3 SR e fFem @ Refs & Frages® ol e
A A SN | @R ST RS S (annual variation in temperature) | S @5E
Sfew fifen srivar B e At | e ¢ A0ST SPFAR I S CFia &4 | Tine
THed iyl TidT SifaT Tal o (o =, @ime a3 f[en i wife wiam el @ cow
A2 AT A | WS W IE @ #p SR Beom i (50, TR qused oA @h
it TG ShifTe SReEp SrmEar Besl (ST g |

(c) IS (Rainfall) ¢ TR IR Iferire, wiwel, Wba o1 gmeTs e avfe, Serm
I ereife aa | AN IB0S T ¢ el 70T wee Fad Amd T e @R T Rew
FA CIEAT GITSS TIFR (SIEATFITS), HiEraries, oWt Taift o Seoims B |
=el @2 FRCR T g P Sgms sAfew Srimm oft gmt AR |

(d) T%a- 7 (Day length) 3 TR 2N @R SHOR 2T F6eT BfEw A =17 | 347
SR FINe BEn RS A, S BT T 92 ' At T 2 | o) SRS
g l, [@@COW 98 PEFWI (Cinchona lederiana) TR, WATS TR SAPE SEFoq
el toft Fare MY OItR | Tw, OF AANS, 9F TCT (A (Danura stramonium var,
tatula) IR (F6A[ T, TR AT (tropane alkaloid-hyoscine) i@ SradTanireia
IR i | T @R = WACT (long and short day) RSt sifWeia (Mentha piperia) Taft orea
T SEET T |

(e) TWS! (Altitude) 3 WF SRR FRCSI (Cinchona succirubra) S &, /g
el (ol =7 i | BIFME, @I, (TS /A (thubarb, Rheum. sp.), BIBRFY (Tragacanth,
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Astracantha spp. ) G FECSA] TS %,@ TRIE SRR | So@mes, SHFMISs (Aconite, Aconitun
napellus) @R @EARTRCS (Lobelia inflata) THIFR 9T 8T (Thyme, Tinmus vulgaris)
RSt AT (Mentha piperita) (STFa @AW ZPT & | “BT@@M (pyrethrum, Tanacetun
cinerariaefolium) (T FH® ARG ARTAET (pyrethrin-aF6 FHaHF) Gwe %E Rt
fxal e e 1o, g e 3R @M =0 fp @i 79re G I[P 4R |

fRofTeTa o I (TR T O SFSE @ Higt A o e e @ =, on
It facmm Tom i wom WS Wy I TR T R | @I, @ Ren W
41 AF |

(f) &2 (Collection) ¢ (57T RAZ I} T (PRI T MR, IF& (TG BRWMATR
ATF T Y2 SR | @, (TA& TAMICTR & xRk Afwag SRe TwEd e W
T AMF 1 | TV 3T (@, (SAE SRH @R TR AW Trimm 47 TeF2 TR A~
she T, 55 T4 Titwa MR T4 S5 | 397 A TR TR @G I G S (T
PRI CRTa) A R &fiT Srere e e (- s, @Erent aaz farseE
CFLR) | I AFTS Tl T (T 0] TG Tfew (0T T IRAT FACS (T, AT CFCAL
AorF HioWeR WA ©f (e =W\ 72 TA e I @RS Skl Im e =
TSI TR¥ A (RIS (SRR SR e fie AR T e (e o it
SR A | @, G #1S1 (Senna) 3 BREGIFCE (Digitalis) et o5, Wwe s
AT AT SRS | ARG (O8] TRRICTR 9 T3 RAR FAl T (G4l U ROTAl
SAFITS AZS | T HITF, AT TEAReq wwSE T o0, 76 Aefe Meted W | giufee s
CTF Wi @R TA&T CFea FETd (AT, S apfe 2Iee 203, ©f Fi6a I3 St e =11

(g) & (Drying) 3 9T I TLHS HiFa TR WMo Tw, Hed, wH SENEm
=% I HFS T | S, TRATZA S TS TSI NI BHS | T FRAR RER A A
ARHCE AR IR AR 432 THAFE =0 | @, Trifll oa R (oae 97 Mg 7 470,
IR SCARGIR L T | @ R RAF WFHET T AT | oA, AT TR SAfFARe 475
HCAPRTA T T |

(h) TATEEFAY (Storage) § -0 (TIX TO! (FT, FIHSEA IFA-Cascara bark),
@i s T 3T T | e ©Fw, Aedl e {Me = ) - e @t
(Indian hemp, Apocynum cannabinum) 9] wpfieifaat (sarsaparilla, Smilax spp.) | ALEFTSLT
F[AZS ACH T AT AW T 10-12% T APA (I™ I ; GTrd TSI-XBICA Al
air-dried A BFS T | WIS S AR TG FECEIERE FH2 T4 A0F | FRe
(PG CFLQ TRITT TP TG B (AT T FACS, e F1 ~Jrd dreaet
ATIE T 7ICA EF™ SHIZS (ethylene oxide) A FET FRIES (methyl chloride) T |
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FIeweg oA, [ SAMERA (toxic residue) T8 AT TP (/TS AW | @ G AT (F)
e TR ~Itd 50ppm 2URME SmIRe Am s w9 =W AT

SRTAEE ¥ (@ T TRATET T IR IR T T ] AR AR | RS FAAE
ST ST G2 FiED TR FAS T | (CE-A-wE AR (oA AT T 4R ASE
wfoe® 27| @t 4 fFlbe sIFR (garbling) 3 =1

14.3.4 =HEA (Evaluation)

FiNe (T8 TS TR~ ©F o Fuim, wdfie fofeewae ai wFa¢ (identification)
OR SR T AR, ey WS T, WERE TET|

93t EAre AAfhE v T o oft © Alvea s T Beom ke foita e
F91 AW | (TG Signiaw, SIITF0Ha A8 Gl WAB THAW 26T WD | AT, 42 D& T
[ A W, T ST T IR AT | @A AF TR (authentic sample) e e
(Rl AR | AARFAC S TR =0, SR G0 T (representative unknown sample),
O 9F AFHS Ramed e a e e Aee e, sifble Fvs )

G (TATE S TR o ¥R A RS @) (orw At A Teiwmiera s T
9T (THET JTT TAFKTA ST T | TAMESY FAF0 GBS O T TR - FHARITDA
(carbohydrates), HISTFETT (glycosides) THAFEA A STETHETCISA (alkaloids), CEIATTGH
(steroids), SRR (tannins), FTPIEA (lipids), 3@/ 57 (volatile oils), I (resins), 1512
A (peptide hormones), BAETF @R ST (&G (enzymes and other proteins), feBIEm
(vitamins), SOIFGACAHTA (antibiotics), STRTATSA (allergens) &ofS |

(oG (adulterants) 31 TGLES TR IR el (A1 AoR-F TR 742 7J4T 91 AWR)
i THIR FA, 4B, O BfEs Fam wg Wy vTaba ol FHE 9 T0 |

GFT (SACS A I T P WiHe Aea Te, Fe-SefitaieeriBs (organoleptic),
TEFCHFPIT (microscopic), (&RT (biologic), IR (chemical) @2 (918 (physical) |
o wiTan=sife ¢ Ir wRl (oM ATl 39, om, wm, o, FR @a @Re

SR INETE (sound or “snap’ along a fracture) |

o TFTHNE A SHYAFF ¢ Jrel TA =T (powdered drug) IR (CHA TrH FACS
CICH SearPel TF SRR | T8, o @R FW GRS SJCl T (SASF WA Fie (AHEe
T Gid @ T i)
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® (% (biologic)/ (oa- AT (bioassay) ¢ T At & eFaT (standardization) ST,
TN FHitEEeTE 51 Tage = )| &Rke 2, w9e T Aids ot Toifn t&fie Fm
T arant T corEa A AARNE T T AT | O 93w O S
SfEsiel A ATHSHT Fort =7 | Soifoaiaiie, SHheTm v aefers & e == =)

® IS (chemical) ¢ TEFR* LAFF (w0 FFT TAWME =& Tl GIT= | T2 HHiE®
CoATEA (crude drugs) IFTP *Mafea TITT e0a 493 Foaapy o a0 20| @R @F
S qF FATS | @, T SIPE (Nux-vomica) TEa-93 (Strychnine) #IfeiH,
SFCTE (opium) THF (morphine), I8 (TTEA (B ToFICTT ~fNE (total alkaloids),
AP TN TR AT AR 67 |

® (SIS (physical) 3 SRS (©FG (919 YICFF (physical constants) 2B Y72 e | g
COET T TAMITA (FLE TAAICAR 9% YIFOUF AT Fal IR | A9 BRI, TR 4R
A ST CFCa, TN |

SArFET FHRCTE SWHReE AP A (quantitative microscopy) I3 YIS | I3 A
STl T YT (@0 Itad (SRR G {55 (MY SR SR TE ARCY T F4l TN |
G5 FCIFO 7Feq T “MEACTS SIS (Palisade ratio), 7EHCEA AT @R 76T (stomatal
number and index), TR R (vein islet) TONW (T3 T4 14.1) |
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THA 14.1 3 =TT CEWRWT TITT FEFH WrwE ad |

TS (ETF (crude drug) - W (I AFwID) TO oY AFRT (TA® @ 4y
TREE BCA AFICA TR | TS @ =W, @ Al SRHGIE rel 4, I,
sAied, s 7 GRIG - EeTift INeSia elige E F0 IR T 0 |

ARF (marc) - FEHET 7 TEATS (TAET @ A TG AT |
PR (menstruum) - IF Al solvent, T G5 A1 GFIET S SAmea e |

& BoHWA (chief constituent) - ST (w3 Te Terl 1 Tl smid 5 o3
aF1fET et swd |

T BAME (inert constituents) - SR (FA® GEREE, Trifm, TRy, &EH
aofs @A ABIET TAWME ; THFg oI, T md TR @FEe FEEEEE
0 = @73 - sivre fifen Seime e R ==

TS S (palisade ratio) - “Itad St ARTCH W5 @i M @A 91¢
WA | IS AWR OF, @S, EREN ooy Sier, agfers |

ATATHR AL (stomatal number) - 7T RIS &fs 3 iR afs @ sfe w4
STy SR A ; T ABIE T ACET TS YTHT @2 AP AT (range) T AR
TS (I =T | {oaid fafen owife 938 e SAs A9 (AR (leaf drug) 9t T9gS
Exll

AGATLA 5% (stomatal index) - AT IRT(FT (@6 @FILIA WG @ TH o7y A,

S

I=E+S

x 100

@, 1= > 5, § =S 9T CFIFE ATACY WA, E = 98 T CFAFCA
AE IRTFF FE |

43 Il @EeE, ¢, you, SRtk g ) sarews ffie g = |

FEE! Al (vein-islet number) - 4Tad T T bR RR2 @ F7 Fage ooy
g ot wmt Afge T B tofd =, o e AfErl T T e il e
CFITE (AT ; VORI R 21T TS TS| #qFenaa G306 ¥ (AT @2 #{fFne] 4
=7 | fefeore™, Crl &9fe ~[@-(Ta® a8 dRME ~AfF a9 2|
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14.4 (S90S (54 KA (Biosynthesis of drugs of Biogenesis)

@ Bl Bfgm (e wibeT (o AR 7 EF0R (pathway) TGTT G SR (secondary
constituents or metabolities) TRIIRS =, TR M T @ (oI TRRE “ITF STF |
a1 14.1-9 iR e feam oot @R BT ofd Soimim 112 =7 St Rewee @Rie =@ |

ARes Bfew e T AT T Ay weiEe T 7, Tewen wegske s
G | 9 i Siter iRy Sl @A #)9F 91 T GIRERPETSITa G | 7 iigre Srestio
FART (ERT T TSsv@ ST 0T (Al W) 9IS ACANSDS A ST ROHET AT
e o2 T AR ST 22T A | TATANT B SiFES el T 7 -
TS (in vitro) 1 |

AT & I (SER @9 % (radioactive tracer technique), GINITHIEATE
(chromatography), C*IRRGITH (spectroscopy), T *BEN sfea F=2TS| (Ted = |

14.5 (P FeHE (A (oq0ed 824G (Cell culture as a source of drugs)

s coarem o ) en sare Pitn coaw M aifty TRTR Site | g, et
TEE @B 492 SR6S =0 #ICeR | 93 (OTX OfgW W& Yefe T9dl e &l | ik 3-
AT TR TR ST (VIS Tfen ol =0T ATerR | TWiNge 93 (vAG Tfen FEE S@ey (At
TEAY, (TIR MAR IR NFOAR IFE MC 9 O T | we, P us? ieE
(oFw, (ARRFSIA Aeat af 7%4 | $orrs, Rk s, oaw Bfen e fegameh et
I Bl Tl YA T DR | (G0 (0 DR (OT& Sfew Ty I=9I% | DRl 97 ACe
RAE qPRY IR AT TECE o TGO |

Hei[T IR orw g @3 Forlesl T emam Sifm [ IR T 0T |
Tfen T (AT 9 TR [bven 09, GFIga T T TPAR AW TG 7JfE @i e
SRS, ST FOF A G5 B af T)d e oF [ SRom @ @i @ g
Fal AR, O FEFwma aw &) aam o8 47 @, e | aFh SRw tofw waor s
o TESIE (OFG SRmE e Rrie-are ~mid @l sy | 9iF wm  Bifbraiteafy
Reml, o1 SepraFr 11 o, anffer e SRoe T (ﬁ“’“g"te“%ﬂﬁ e
smie | fdl @ETS ST AR TeTE | @2 e
R ToM FEMW | Sred ICTF0 AEIAPIET (i (B8 (T FEmead Tk et
GITe, ©f M T (A 14.1) |
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(AN 14.1) | (FAFECE (ATF (STF TATH T9 SACSA FCAFH AcqaonaA@™

Srageai|

CTEF TPEHTE o ERHaE wnie TCHCARE, A (T

CEbE A6, SN (CIMPAP)

Sl AR SR, J912 (BARC) IR, oerod, Torghiod

fferems o6 sRcanl, wg-otea T, FEE TAFR, TFC

(RRL) TorwE, CRTNTEDS, e

a%. . IFePs, M TAGISE-a7 FCET, W, @i,
GG, FIRBIEFBIEEN

QfEeE e, @ YA, BT SETPIRIGA

TAPGHES, IEXA (CFTRID) R TR |

*oifrel e ¢ @b e aAfskifigEe |

R PEHL 9T 55 (A% ~eql AW TEwm et 711 T2, Glyeyrrhiza echinata-3 T
FEGA (callus culture) (OTF F6 TG GIETFE (chalcone) “eql Gtz | SIAA, BrHible 7o
et tofd Fowien, PEMRA, & Cinchona ledgeriana @R Cinchona succirubra-3 AT
FEGICA (suspension culture) NS TR 1 (Staba'® Chung 1981, Phytochemistry 20 2 2495)

ISR WOTHR 2lpa AR e s 7l fFoie w5y e (o9 Jeied 9o
| R «@a @2 AreTors (&9 aPTERT A% (biochemical conversion) ST (redt
3| a8 NS S@ERT BA Digitalis lanata-3 (T FEHII TROBE (digitoxin) 3
RIEATGEG BT (methyldigitoxin) B&BE (digoxin) T FEabwnT goiea sa =4
W | (M9 G- (@, 24 FoI 15% @ 7 W0 70% TS MR | T7ET oo fTaldm
G TeTE EAN 6T |

FoPffer Rei “mid (GNfSam S, STE, TS, SFenFeenmie aefe) eaw
Termaia) (F W60, OF (AT TG T @@ FE wmaE oS S et S
ATTP FA AR | GTAA W SEAPT - Catharanthus roseus, Capsicum frutescens

Digitalis lanata. Morinda citrifolia, @91 | ®% 31 S5 a7 (immobilised plant cells) Sfen
@R T TEE GG (SIW 5|« T4 T |
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(B 14.1) | erifie fastis Tt care (et Botiwiea Al @3z ToR Aeww AT WGeTE

SHE ARh P e e = efoqen GNF el
Bkl b Fa il we 2w
co, /‘Cog
gtanic]
RE]
*ﬁ% ~ p “leizs <wﬁ@ﬁw
RIS
ﬁﬁﬁfﬁﬁ“ wis'
Ry PR s /ﬁnﬁw
SR _
*fiEgres ————>  wyifigal s — e
GEPTR
TR TR
- wﬁq
W‘g‘fg@m R b GomIwT

A9 ¢ Tyler VE, Brady LR, Robbers, JE (1981) pharmacognosy, 8th ed. (Lea & Febiger, Philadelphia, (USA)

FPIT 7 EeeTe O Sy (998 SR BT & (superior cell lines) Al G (clone) B
A Aififess SET e S| 9 0T @A B T mass clonal propagation T @2
e +iffoe | AiRraafan AW Tenacenm cinerariaefolium @R AFE (hyoscine)
BeAMTRIN Datura sanguinea TE G2 SR ABEFRA 7H AT Tl |
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AR R JACS AR @ THE b R et I @ (vTe SRR
= A FhEd R @, Erw el [REE wrel wea I 9P wipwd I | [y [ew
e g3t Bren| ffen *m aidate fFemEiR wew | 3, Sew wreeTE
(phytochemistry) @9 @1 2TTE |

14.6 (o7% Tfew@wi@ 9499 (Importance of pharmacognosy)

(o BRT PR T (o9 SRR 7Y | e eem BT el Rem BieeTm
Wi iga IR (@Ters, 9 TFHRGE T ool e o), an S Tem o,
DR (TarsR BrR MemieD), SRME S TaanT JHS sl (T968 @6 o7 |
SfgnfaeicTa e e, Wy ik, @9 @R 93 FAO FEBR (cell and tissue culture)
(AN, WEIPeA AAEE (molecular bilolgy) T TRE & [Wrl, IATATHHCARTG
(biotechnology) o (S7% BRI ea T4 TR | FHM, IFT 27f% [woR e 7o
ATFHA FATS FACO TR | @1 94T g e Fiide Rerade oits (93 semet
TR, AgEIeT AR apg O R @R Fafee wtae | IERh Srikae e zacet
TS [ =3 |
o FET I 40 o wepita ewen [fen Hiest “wfere et vve Sfr

oA, S W TP eqH 1769, @esiie eqry 482 B, PR eqra 1121,
Tafice 751 fowfe leem 279 amk aere Bfswms sime 4671 © «3fd =itz | o9 @twa
90% YT WitR e | oimer Diseg s gl [ 33 Fiam 3w e
FCACE | TR S5 STAL—O% TIBIA IJILS WG Rouwolfia serpenting). W (Curcuma
longa) '€ N (Azhadiracta indica) 9, SR FZRY =M, T (6T F9AE &) SRAQ
FETM AZHGF W ; AT (Andhatoda vasica), TR BRI (Strychnos nux vomica),
7St (Swertia chirata), ST (Asparagus racemosus), 29 IR TFT TGO
(o Bfew | ol 93y agfefafde (Zhong Yao) H0xa B7e f&eT | ©itwa @R (Mahuang)
5000 = T IO ; FEACH AR 0T Ephedra sp. 9 TF @CF tofF @fFfTe (ephedrine),
T, T 2B AT I JITS | SR A, AFIES TR (ginseng), TS
Panax ginseng T SR7 (ATF T 436 A=A ST 10,000 VR TR @ T | SR
‘TARGARNGY T SRR (Artemisia anmia) (ATF A% FPIGEBRPE FHOE (sesquiterpene
lacione) STPTW (artemisinine), PTTICTN fOOIF (Plasmodium vivax) IO W@
Y2 THiT | eters, Bl 18 e oS e Tt (Pharmacopoeia of the
People’s Republic of China, 1978) TR OF & Sy ﬁ@%ﬁﬁ, @A AS e
*feg ~id Ml ¢ FFfe rem == |
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Rl (AR @ 1960-97 T FORGR (leukaemia) A A TEALE TS Aivaw
A a7 @FE 6T | ZERT @R (Hodgkin's disease)- 4% S0 S0 afRd 7o1E
At BT (lymphoma), TEE @RR IHTM SRR @52 fad | RIS (PIe, TToR 91
(Catharanthus roseus) (RTF *ISIRT AMAFS “il #j2/F I3 SIT0E (& ARACR (bioassay)
TR @ T @ SR 1 SeE ST A S (Rt e femgife) 992
W‘f TS FIEE (FUACLACITS (cancer chemotherapy) | foaig™T (vineristine)
TSR SIS PTAR 90% CFLE @A™ B7pw TH10S 77 0 | fogMibe (vinblastine)
SO REEPT @B 80% TWEE (Y WANT FACS THA WWR | 48 o T
AR AR A g2 e, gt [ e weR e ove [ R
wigTea +Afui Seem foagifta @iz foafahea tofd a1 7| 3@ vitm weerwigs @M
AW (1S AT 9fbca et (vindesine) tof T et 71 Oy Tl wee
P e e TR | AR O Beol @B (oFw, @ AR w51 16
FiFTS I ST (structure-activity relationship) 93R SISO A7 (eE (structural
analogues) SRAITER AT T Al @Pi FCACR | TATSRT T ATIS0R 712 “Tofest
F-BfR (folk-medicine) GT7 T (AT | g ©F FF6 @NAF (cancer) §TR AT
| TR IT (diabetes) AT HiFoTT @3fd ool | Awe TTF A A, TS AR
@M IS (hypoglycaemic activity) (741 A |

(oFE BRMEOE FT @RS SESsl TR e TR | 2fibies wpinE Srgeraet
28 (Pacific yew) M® A Taxus brevifolia-3 T8 (bark) (RTF 43 S SR GIRAT i
OF YEWLFEF (hydrophobic), &b TIR-BRFWTIG (A1 (a complex diterpenoid) WRFS
| IR T FPeiRe SRR 7§ G (phenylisoserine side chain) 4RFIA FA 9%
oIad oMt SR 3t AfeTain Fa0s HIE | @ 43T SRS a5 @ Bewm afecan
TACS A, FCERETE ©f weee & | (o7 SRvT @ IOHT NIFNT TT7 0%
W& 77 | G 9 K@ T g g9 1 Tive «F BT (oasd & 12,000 AR FOCS
| Y@ ATF 27,000 (& =5 WS | (@I ©OFF 96T & W AR oS =03,
@A @M oM #RA9S T 70-100 IR | [WRWRAN S TSN Taxus baccaia TP
2RI TSl (AT FRABA-3 (baccatin-3) I 10-deacetyl baccatin FI9F (T NZROR
BIRIET SRTMT FACE |

TS (] (IR @ AT QAT (Tiaxomyces andreanae) T 92 JOFT THE I (A, ©F
WG BIRCER T SNSAN TR | G FETGR FACA, AT OIFE (O IR | TR 93 (TSR
e fefe Raewm @2 =aes | @ 7 e 1 @, FIAAE @7 FEOET 0T
T el AT i S SITTRell e | R Abfere e fifeq e S At
4, TG € GG (melanoma) Al FAE Hiesim Ton Te@al «fotn @i == | &
g (ous TleviwiE Sawie | Afdita SEd 9 wWeE, @ (o9 ORVRSE SR «F
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CrMEETe TR REma e Giw-aie-3iF [@ime WY 73 | 93 [eE @iere
et afel sxovm afs Seimim FImPies 7o I ofF 051 Sl (bio-assay) &
(A FACS W | IEEERT (@IS FRFEAGTE S ger siftetve T, ¢of wReiE
oS Boimir sjeT FT ST FESIEF A EEERHT (therapeutic) T T6E TS = |
SEoE, ST 12 tF o0 v R GEe 5 e o, s ol o-FRee
ShrsEfeE GFR (pre-clinical toxicological testing) GTTa FT® 1 | 97 Valeriana
T Sfew o FUEST (sedative) 457 & WIS 26 Tge F{tx FrlFFRI e Im
AT | TN SE (Fe TAmE, TR ©F, SR Teive et sim oees o
GRAICT Tv=A W1 ~lCa, S WS avve wga @1l (FHERReeS @iBE epoxyiridoid
esters) SNAFe =, TR Fwes o ewifere =1 | 92 *FFIRCR 0, Valeriana THICHPRICS
S W T AT SPEMCS, Symphyum officinale T FNEF (comfrey) T e,
[T T AT @S 2T (A AGS ; @F (ATF bl IZ SRS 0T et 27 | A3,
are o AAREW AAREEESn SFAFECTe (pyrrolizidine alkaliod) $31 A A Few-ag
FfS I (hepatotoxic) 9 A Fom Fmm wF | wdie @, @ofe e
fofare? oaw SR ozd 71 T | @i a1 Rem eafiy afts wdaew wem )

A (standardization), @9f® CFA W AR (T IROW | TJ¢ WA WS TI @
TS TR PP O SR BT TR (W | IR T2H q' A Sfewiaw
PRt <= A Rl et | S o RS ww e cas Sewfem
i3 Bocare QB cfdn Fw I T | TefE J oK% @ FE W A5R AT FAR A
TceRS! ATCR, [/l ord A6 A 0, (e dond) 79 i @e3-97 ofe
R A oqw Tomies R SafE et (panacea for all ills) (T4 &F9St FCa
el

14.7 AQIA

oT Ofgw, wefle @ A Sferw eqft spenee wace, T SRvwere am Fz eSS

TR TiRedd o (TF | 9E (AT dlg edfdy SeRd, AWedad, Jeun, S,
PRl fRraEe aa Sfenwiz Freid @b AR 2R ©F FPTE, @ Fere [WW ¥
AT |

w3fg o WS AT Bfetn rifes 071 (crude drugs) | SIHa (ITE e @R Ry ol

A NGTT AE AFT TAME (active constituents) (T FCH, *IAF ¢ A=A TN
FRSIES T (therapeutic use) e 3 | Bfew Fifivm @2 o=@ @, fm o3 Fo7
A4, Bf®w T (Phytochemistry) € TT®f® | TR, 2orF €AfF 99 (13 @ ICAIH
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it sinide 2 R wfee | oarea (wRET ¢ Sl Te i, Sith TeT 9T
TR FA TRe [y afFmm W o ES THEm T OF 16 | ARRRe FAE
ATE = (B Boimiten T Fofresad, MM ¢ Pasl AGR A Fre = | cowE 3 o
TAISAS TN AN AW | (AT OGP FORE AW FA T D0 WU S e )
F—ACAIASS, MEHTHPR, 11T, MRS @R e S | (TIET W& T AT
Tz e a1 2 | WS OO, TS S S (R el ST tof 77 «®
Tl THAWI | el HI51 e Sege |

1R 1 [ 2 S ) e B A A B T T | R o B B G e
e e Jore | o, 2%, o, cfremnd tRromitg T9ge caw Sk
| [T o0 ™F @ TP STEel eUR | IR Peies, wEE, arwion, g,
foafston, fomaifte wdin oaw eaf, wiyfie Pvein it | Fvars At a
W wEaw dyfen (Frae, TEnd NEE | W WOl SRS (MO Sfen e 9ivie
CORPT O WeaEifed Rond, Tew, NeHifen, ForTos, (THils, T8 IFT &AM IGES
A LTS |

14.8 JE0aE emiiet

1) Ftba T4@a o0 e oYl AGTena ITT FA PR 2@ I |
(T o, AfSTaiie), aRTeriEs, TR, afetaEamd, o omie)

a) (VA& e¥ SfEHR¥ CFQ, TeWEd [iF-8® —— | @ 490a Sl Signcwcz =1
— A @ml R stirrifis —— @ AT A TAET |

b) TolHm 96 —— A IJITT W —— |
2) ey ‘Tl Tt Fg |
a) GIRE WA €FH AT FA @ WAE e T e @nl FEew w06 e
FRRHER A |
b) GETRPE @ B |
¢) FtaR o e IRvewfen A Boimm ww SIwE wi |

dy oCER e, Sferm Ay, ogien *ORen ik &S (genetic) WMTBR o
roa A
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3) Mfre Tea fw ¢

a) TREEE A =TT SevEn P AT 9

b) WA @ ue few, oFe fofes, afim ffesn ~rfes fes o 2

c) (PR FEHR (A0F & Tl =7 o Al ol Retieers ~mida e Soad 39 |
d) wefitaesie BifS (Organoleptic study) < ?

4) A<y (e v ) B Frga s

a) “METTC Soifs, b) G90ET WY, o) A=EY PF,  d) FaeE Bl 9w
e) OIIFT (taxol)

5) e 3 mem ¢

® IO ITATR TEETA MR ity I [/ Rl (7% @IS R A 4
F(F, OF 9F0 SIfFF A | TEHCA Al AE9Es (@) @RENME (QFs @ ©FfF ¢S
At | (Sfetwd @@ A, ofl, TR WY 9k (@@tehs w7 /g ke
FACS GO A1) |

® IR ST A T T AP GFH Fw Bl SACSa (oft FgA | T AR, I
afstaficnd IR GFIDE [ 6, 9 @6 WRAFS (TG Supi ST gei | afefs
Sfew ofite e gk el T e cremi witg s | TS S (i it
oo FaTe ~iEw |

(FTslornt, TETSEI, STA®, AT, bFel, IETCTE, SHARGl, Wowe, P, FhfE

@]/ a9 O] (Dioscorea spp.), @8 (Costus sp.), T, W, W & (Commiphora
sp.) ﬁ?% [

14.9 Teaw=

1)

2)
3)

4)

a) O smidf, Ieomid, afsra, afsaibem |
b) ARTEPIZS, AN |
a) Biet; by ; o) T d) 17|

a) T¢ G 14.2, b) FRNYFT A ¢ T TOorw- O AfSTe- o afef@n ; oyws 14.5,
d)7 14.3.4

a) (ATF, Tz TN 14.1, )T 14.6
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4FF 150 FESH coug Bfgw ¢ 9w, ¢olla, fea Tomia e

EICEC
RrL]
15.1 ORRE ¢ Bwe
152 ofl

15.3 AN (Vasaka)

154 JFEE (Kalmegha/Creat)
155 T (Neem)

156 4T (Ipecac)

15,7 B (Cinchona)

15.8 ¥ (Turmeric)

159 TRCHRET (Dioscorea)
15.10 A% (Mentha/Mint)
1511 T (Ocimum/Basil)
15.12 A+t (58 (Rauwolfia)
15.13 3=

15,14 erEet

15.15 SoasrEr

15.1 &RIEE! € TR

AgEl ¢

AT 9T (9FF 14) W@ (oAw Senim =i S, 979, Tener Akwim
AL FAMR | A TFCE aro! 7, (R (9T Tfegw, Sia FEAD0 I IO G,
SR, FHRPTE s A AR | FE AR, @ (SIS SRR IR wg | oig [t
oT® SRRl THilRE Ferld a e S @ IR AN | TFORCE, JF9 AR [ FE T2
GTSIPLR, 9Tl (T ¢ TR ¢ RIwrdl Qi e Sgn) @@ il 20R |
AT, @ (2 A SRR {iew ool (A MR =, @9 - Ao ; 2 B,
PR ; afme - = ; SRCHIRE ; Al -0, FEeE, BN, ofFE, ge | e s
e HfEaee Tal (9w, S I T SR ol [AgS- @ Affael, TER | GqR ST
TG T, @ 9T T oee BT Awifere i s Bieen aifere wiany SeweFE e
weifaf | oS opfe PR 9T ey e Wt T WIE T KR R |
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T 3
FTEAR GFF0 A5 A Frme [T &y 'vee #IEeE |

o Tfew oreza [fem witT @3fd PepTm IoRES omid AES AP, T TR =T Al
T G RS, TS A SR

o oft, IoERE M, AT wrEl AFT AT TAME (active constituents) AT
fufde, MaEeS e e T Seiwre =, w5, @ifta, Fitle, defe 1 asff
TorFi, oA, SRR, FIteREe e, @t $Rtm o e i v Sge
O, SRR ERFLRUR T @i 2 e 79 | S 91, SR @9e atvd AlE
PhRl Al PR GWCS AR |

® T ¥ GUIFSIM GIGNARTES (secondary metabolities) 1 @ ==5 TRw, &J,
TEN GF AN efeTe T T A F(E, S MR | G 98 TSR @ o5
07 v =m= |

o e g Bfew ok W, F A TR, T A ofvel, SRR, q W Rew
@e BEw e AR (@ ww, PioE, o wbe, 29 eRe = o
fofect witgs [ifo | o/ T3 T @ “IerfTe ~Iae | TS IRE @ @3
(o Sferra Rifdy Sowiel |

o i AT Bomioifem P e R, afme sriftel S SRt
forfm, =5 @7 Few A WTS i 7, i (TTE |

® J-TTl WG] (vF& Tiewsjfer conieT RHom, awife MR AFHwe TACe “[ad |

15.2 gt

oTE Tferr e ot TR0 TR A AW CRA (7 42 PR | G2 AP
TN T AR @1 fere 72 *retwd we IW Tuee, Shrfmn oot (ovm SRRz Wil @
O amEfEE |

G b AP (widie, wEdd), S @z oo foRd) ceafy Sfgwd e w@erse |
ST e T e Tas RS (Y5 745 9009 341 T IRw o Bfews wram Tra
2|

@5 T TP T =APROIN (therapeutics) TRITE | ITa &< T RS (4374
600 TR, 3957 (S Bferna AR TS f2et | @2 it =& 27 BRFST (surgery) @R |
IR APISTT “FESIZAT - W FACS W (T AF 1300 T=F ~[09) | 53, TS, IS (e

WA g @ (‘FTT F) | GRLEN BET (P, SRS TP &YW e T4,
et (1300 Y2M%) SR “7entara) TR [ IR B9 e 1550 0 @49 T &9 G
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470 5 o3 BROm Trad witR | TR, AR ¢ BT i @ SRR ATg 37| AN (2F
e WS Ay &pd et e (9D e 3fbs = (w770 ) | atwa g Trascaen
TR AfSTSd ‘Fe WEP aT WAIEE Al [WEp, T (IR SfemE Toi ANy &
i Fige |

T 2libie e 77w T ot @3 R Tera—3fEw <jfRSre Raw @ Sagem
Reod e @ FifdTs [ @n Bew aree SiF e I Bew s Siefers | #ioF
TS, IFCTA WS A G AR e IR R ; A M e ol = =l
FfmeeTa 2fSTR | 2ifF6h TR @ SIFTS, STAER (Paracelsus) 92 RS
S ¢ TPl S PITSRET (Doctrine of Signatures) | SRFFAIESA (Dioscorides) (G
PRAIETE R, ARG - De Materia Medica) (ATF [TFIFGM (Theophrastus)- IRTAZ
9ZTeqin A e | atwd 9 Tl Ancient Herbalists (259 @3&@@am) | @Sl F9F
IO TS (N @ DfeeNte w[Em Tge F09 wigee it [Ty @R |
wroud, a2 Hfeeimices srefifiee ™ (‘Doctrine of Signatures’) S7@R T4 SR | el
@3 e HoS Tigew (TACH RHR |

GF5! iz et AT | WHPARE-9F TR e e e | g @2 ey wiRwieEm
@i TR oiwe Bod | A B2 (White Willow- Salix alba) *e ST 79T ©f G
i e oo wmd sfi e | e olited AW =IeE gb, @, ATed A, Wit @@, foife
S TIZS TCST | AT A2 A B2, 21T GRS (Meadow Sweet- Filipendula ulmaria)
T TRV T AT BeiwE, TR S0ifTe (Salicylic acid) FEME T =) AR
I <7 QAT ThfW FIRERTER (9 @ iR Wit 93z ifihs whife a3,
T e spibtiea TR Sifte (e ASA TIT 1), SIER T @l
AT 9 (TPe @AM FEFA | (ASA-T I T syEbfe w2 eresa
AEFE ebfere @RIFT - Spiraca ulmaria-SRER0N) | e [P Flavong waRe
T 0 P, g w7 swefes gz e et Oftn woics | wagel 37 Twimd oredt IR
@A FRCIES IJARICAT 2fere q0ae Bfew aey |

% @ ARG Bfectaifes uv Gliffe ateow 71 Fa0aw | o et 93 ot SRevnrma
wrdiifae 3 q1 T fexal @' o / WEm o (s (oRted e (TN oW, e, P
Tof) e T = SN P g 49T (isolated) @ime @ AT Bt
FRSITET IR Fgid Fa <7 | @R 9 oFIET TR (reductionist) T ST JoATETT
ArTPfRiEE TR ¥y Rem S| =7 06 Sed e | St @ 2f6ee @3y SRasies
GiET! A S MeTR aF TS (7 TR | «T G2 APSIRTAR ATFHTe STay AueeikRam
T T TR S ST TR | S Sieeia FafR Feid eAiide e AfeE
W BRI (T @M TR | Ra sl smfbancee RS 3EAidT (GHgET) o
Trimi (e Preale Siem o @R BoeE | wiRe Siee SuiRde el T, @9 SEnat
FA | (@ GIETIEDT TR piperine-99 A TEALFR SHFCC0T FEFRE 2wz
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A, ST sifEae e 9 A, T ArefEiE =@ gee | oigiie @ re
AieRel = ifde = w2 o ¢33 go MR SR (target site) SR A | Ol
AT (o-sTopel JREES (bioavailability enhancer) T T | SIA®IE, ST
(oA, SR AT BoimE fRerTitE wift® (hydnocarpic acid) SR @R Soimd 9,
GTE, LTS @9 | FTIS GETPRAR (S ATF 5-methoxyhydrocarpin (HMC) A S g4
@S @1 (analogue) A I FFT BoMTTT FREFTS! R FCI (potentiator) | AT TIO@
ST (Berberis fremontii) IR (berberine) FNS THPE-F Fre MHC'T Toiffe 7fee
&F A @3 e [ T9 e aERheE TebE et wwel {1 ofeh
SRR @ (T9E B [AwEel G AT o FErE Fee B e aeret At
FrFTe! JREET TN TR LT 477 A= [, o wiw [qer Fae |

(ow BfEw I ~1AF ¢ oima AT R JAfdp @ e SRS Fw, Sl s
T S e 22| AR SereE wiw /it 70 99 7ed wifieE seaw @ i (S
Siddiqui) 93¢ SItwd FRFIEST LW =@, @, Sifee (R, J. Vakil) | 9778 F1% AE@ {0y Sicetes
CFE O (TR Tfew 7 SItaae 79 Tl (7l O | s, WRRREE MHC'E SHfRfe
i R A 30 T=F Atf e 5. WA, R (T R. Seshadri), (5. @ Femidd (K. R.
Ranghanathan) @ 9%, =14, [ifafd (M. R. Parthasarathi) | R@ITa Seeifers wmmr aoe
AP TwE YT 7 3%, ©iR 9Tel FUE TRl |

@R JIACH, ~IfATTE (/T T WA=A (biopiracy) &Pl T-9F61 T T4 | IPWS L
A W, WA e/ NPT IgEeT R C5s @OTT 4@ AR RIAMAE (AT |
e e FVT i T TS (O MBEIPEE-aF GItS @R FIN e age IsA
CIU60 TW F91 G TR, 9% OIFOT (OF% TfEtwa 7@ (It &P, 25(ar 8 SCAfeer
TgT T N | Tolka 71~ 75 OHON (7% Sferrd it ¢ Afen IJAREA “FIR T2
TR T (SE A, By e W ¢ tEHADy I P S (e ue
TGRSt At ft & ) fem Tm e e aves M4, srelfin ‘armeizaft
BECSR 4R |

* Lewis, K (2000) Proceedings of National Academy of Sciences (Wash ) Feb. 15 issue

15.3 I

@RS AW ¢ _Adhatoda zeylanica Medic (SETBIS (T

T (synonym) ; A. vasica Nees. (GG SR [ ISNHAME, A9 Justicia-d aFT6
2!@11%?{(91 fafes, 7t Justicial adhatoda 1. (SRR HACHIGN]*

Glig 3 SEETET (Acanthaceae)
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TS ANGPH &l FHaB TP ol ANGq T | TR W Q0w b1y 2 | e wegeeT el
1300 i Twel ~[€r amwd @t I | A 1 e 2 T Swerrr (B 15.1) 1

() ATFT ToAMIT ¢

o G AT A AR TR | AT o FEeifEe T cAFRhE
(therapeutic value) *IFST TS (7/WET (pegamine)-a9 TE ST FEATRIGT S Al
TR (Ailanthus | VEPELIC (quinazoline alkaloid) @3¢ T&ill (7 Aead o | s
excelsa) TTLFT | O & ST 0.54% QT 1.11% SIPP 9T @2 Torwmm AT Al
(BETLA TRS W | | {QeFZFTTA (theophylline) TS APWET “F1S A (bron-chodilator)
T SFHPITAR (vasicinone) TINSG SCAT TR 40T | GUTRA @ i, Tuilll (ST il
(limonene) 4T | THFR G (TA-Fo, T ¢ FIOCOE AT | 001 € (powdered drug) P
IR AeT, W Fp 9T R AR |

(b) =R 2

T @ WS Ffte sEoR @it g IRTW FEHICEETS (LP) 97 TEd =R
I, R R TGS AR IFT 2SR W, SFW, WY, P S o T4,
EPIIER R, AR RS A (bronchodilator) G (sputum) st #le =& +F o |
7 A GlR @ SN IPTFA P (crude extract) ™ TPFIEE ATF @ SriFifa ; Sl
T JIRE T S siora g wrifes sifafofea (side effects) @wfa T, @ww
TARE TAe @R WPEENE IRGEA (bronchoconstriction) | fTEl SRERIE, RGO G
(poultice) FC &TAB FACA A6T THN, MR TOFMa T =7 | FOHA, PATINCS (urticaria)
9 FSHERGTR (neuralgia) CFLA &TAB F(AE THFE A€ TV | AR (Feronia
limonia) AR e W TFa A9 @i A A | FTWEE, AN, SHA (diarthoea),
FATE A P @Vl RATEE, SRR @ BoMT (febrifuge), I TSR PR W T
OItR | TP GBS STS7IeTES (uterotonic abortifacient) fEAA IA=E Fai 5t | T
QrANE FFA (post-partum haemorrhage) WIEde THFEL FagT =S ANI (UL IF
e 1985, YA T, T 1A, 2: 77-78) | AMIA T, I, 99, T TS, AOE T
TP =t |

AT Al TREGICHCH TP, T & 4w ME 7% | Gt @ g T =g,
TR T CIFNTG, T S WFwd I A1 | 4 CFCS T, IS MR Tos PR
(weedicide) A 1 (A | 5 SIRAIHT T T ST IS AP 9iiR. W Bomidt |
TRTATETR
1) #Fre Tea fwa (o At 9 3wz ¢

a) Obife-93 o3 wrfiterEeE T I8 T3

b) IPTFA 4T (TRA-GT AW FgH |
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¢) ol 8T (APTTR) T A 2
2. ‘wey At Tt S W e
a) SCHIfHS ICET T (Crude extract) ¥ ToFIca ItF @M $iifet |
by IS I SGAN (Justicia)-97 <% &=feqw A |
¢) OIPIPW «TeFE TTEAES BoFE (indole alkaloid) |

*g83 ¢ Mabberley DJ (1997) The Plant Book (Cambridge Univ. Press, Cambridge): Willis, Babu, Santapan
8 Henry, 29 SICHRAPLMR, 432 ST |

15.4 S0 (Kalmegha/Creat)

Q@@ T 3 Andrographis paniculata (Burm. £) Wall ex Nees (SOITEI21RFT =ifagensy
e 1 B TFECT (Acanthaceae)

€ TR A AT | PRI GG TS A IRFNAE GFadenan Age A1 et e, S
- SR A fremm @ W SIS, e SRTSd TR TS SRl Atent A
Sbkadll af% “TgE et ATHe RS | APHTE FEDS T 7y 2R
FRctR (LP) 7@ Hige @3 €3k, @ wrgedw, @hresk bl fie e e
| A A R FH PI@ 7w @2 9T I TP 4

T Hhaels Tt FETTE Gt = 9, g TR 26 qE TS, PR <0l 7,
ARSI 4 (opposite branches) 93 TEFE FIF IS G| TLT2 7UFSA G T | ¥4
2 @M AidtE twa s et [

(a) TTEFT Totwim

SICBIRITTEAIRS (Andrographolide) T TG (lactone) ST
Bl FEAFERCS (Chinese | 1 WS ALF FALTT AT @=rivl, 14-fwfm 11-
;I;Iat;nacopoeiia) . SLATCSITFETRE (14-deoxy-1 l-oxoandrographolilcle), 14-fo=ii-
qfEnieTR5e (Andro- | 11 12-E SIS STTERITPRNSS (14-deoxy-11, 12-didehydroandro-
grapholide sodinm | grapholide) 14-Rofrrreiticrmss (14-deoxyandrographolide)
Bisulphite) $(a¥ iz | @ RETTSETFRIZS (neoandrographolide) AT | ARFST FFTSH
(floaone) o-FBITHT (o-sitosterol) @3 =Re % FH (minor) T7MW @R Tfewm el

OITR | &L AT T g SITRITFETIES |
(b) TIZR
2 T wafe @ e B wrfirsia sep o3 wfEbee e gl Rabe
332




| AR ABFEE (AT FEE g PRem et evRe wite—fiemE, SEeai,
FhEMId ¢ Trmeee | FOlBRRA (vitiligo)-[ 9F TR BAM | ToF JifETe 9T LA
S G e TS |

FETC &g AM-fME, @ ST (anodyne), ATFGF  (astringent), BT Q3%
AHESTADIA (alexipharmic) SRR A | S, I3[0, eI, TTFHEAF, JTHE0,
e, peif, o, et aefe e, S qaEE, S sheat A aft T8 e
T, NG TFS (torpid liver) € TS (jaundice) STET FA @R G T A (febrifuge) |
CIFed P 9T TR, BreeF a2 @R (aperient or laxative) IR Fa=@ Fai AT |

TR FRSIEF (therapeutic) THFRSR TR TTIS A6 G7G 3% FiAed TSNS (enzyme
induction) FCI | €9 = Salmonelia nphi TELRETR Rged Sidwee afstad & a3
Helminthosporium sativien TaFa Rgr & o (A | FSF W (T A saline @3
$e/@-a (Micrococcus pyogenes var. aurens T RA 9 STAFS ARTPORF SHITS, SHEATEE
IR (acetate buffer) © BT (ether) Escherichia coli THRTR g i3 (antibiotic)
AT A |

SR
1) Mefre e fm g
a) IP T2 =<l i ¢
b) TECE CTH-TRTE (T TR 9
¢) FETIT -4 A A ToimE D ¢
d) ‘T -7 SR @ TR B 3

15.5 T (Neem)

[RWE A 2 Azadirachta indica A/ Juss. (STESa13 2
o 3 (T (Meliaceae)

AT ATF 18 T THe! @R 1.8-2.4 . TP TR el qT, Hazfie SRw 7 wa oeige
A | i AjfeSiE s Srmifs Iwifta Sered | 3 «efba e e ok fog «aR «@ e
SROEE IR eI 9FR SR S IR | SRS [ I [ I 2T W, F o
5 9 = | MeafEe Hifren Amme @32 ory, SIfEEg @32 T F ey TG S
@t T/ (BF 15.2) |
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2) AT Boiwa

® TETAFHA (Azadirachtin) 3 b Femiices seyon am e Toimm | «ft awerF@

= TS @H-GIRsRPMES (isoprenoid- triterpenoid) I TV

O = 10 T | | (ebross B 7 1 1 oot 72 o BB

AR wgel T (6% M) | Ieea AT (seed kernel) TRITCAGH,

Tl g o8 FRGAMACTCG T (salanin)-9F A AT | SHGICAPL 7O @ FOAMT

OR TS AFHART oS WIS (insect anti-feedant) YT SEEER (10 ppm) SHEFRA
TR A9 (Lepidoptera) M A0S 7% |

o TS (Nimbidin) 2 @b <3 GHFCHERAPES (tetranortriterpenoid), A STE5E
%3, AETFE-T8 R [T ST A4 BART (1.2-1.6%) |

FeiRfes 2o, SteTeE-3g 1 fog SPmm, AR (Nimbin) (0.1%) 93 T (Nimbinin)
(0.01%) 791 cota1 fee= | cufezs MRCEE (Sodium nimbidinate) S GF &7 AW Al
RS e sitea am | W (T8 FEMEIE et AERTe (Nimbidol) Tt e, s
FI5-8 e A CRAIY G ATFR-TF TomTTR 9T e |

® ARG (Meliantriol) ¢ ~IISi € & (T71 (AF % GEMIRHRIRGRPIIET SeFReD
(tetracyclin triterpenyl alcohol) #IN€I T |

Q-R] IFEE 6% oM, CrE-TeRRbRPES MRS (penia-nortriterpenoid nimbin),
ATl WRfT (nimbinene), (PICIRGAGA (quercetin, (FPILFT (kaempferol), B-PIUOITHH=
(B-sitosterol) € SR FTPILT (glucoside) 2P® TF AMART Toiwe e w0 otz |

@ F5e & IR @E ofee W T 91 9, =, sieEl o gl IRREE
fitF 99 T TAR|

DRISEE R

® IFA (Bark)- T, FI© (G¥=(S, T Fe), [T a1 Tra 961 T 2UE TRTHS
(astringent) €@ 57 ojd =7F T OITR | HCAR, TEEAR GUA THA P (7 | SIS SFOA
NSMTAE (male contraceptive) T9 T/ | FiFEM @ote (syphilis) T899 T9%S =7 |

® % (Gum)- 33 (AT R =PuR Tege, A (amber) T06T 57 A B @ET (275
gfSTr 1 - Bast India Gum) T 803 81t FIa =0 W | @8 31 S8 (Stimulant) '€ T
T o, SrFY, MR SR (demulcent) | FTET ST —iviiE A6 @R O (T COT =

® ISl (Leaves) - Ff> F1 siiom & st (10%) SiRaM-2ftaraifl o 75 1 oIt
A0 T SNl (vaccinia)-, SREA (variola)-, T8 *@7 (fowl pox)- 8 T @R
©2aP (New Castle Disease virus) 29fed ¢F(a | siof@ WPt 78 6 d41E (blood clotting)
TR, SrEArprea fem R ok BEEBE (antiseptic) ¥ e (q T | @R, W5
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2Aofe B T, Fw Ao PR A G | STEl TR Ao FR st siem 93 @
(feraifea G591 6)- Diplodia Stem Rot) TR 2ATFa @R SREHAWSINA Wo B | Hio-
ST LSRRI, G I &die AT Rea, Fe el e w@w, 98, Srem
TG, BieT, T, *X Fo-[STOR TS (T T IR AT AES A TS A T3 | T,
Afters el ToFYR (Psoralea corylifolia) ¢ (BT (Cicer arietinum) TEI & 9T,
CISIATR (leucoderma) IFH TETE TIFA €34 (SR A | GGl (eczema), A58
(scabies), W% (ringworm) &efe GEMA ~MCH SFETIIRCE CEilx] (alcoholic extract) TAFE
@ | AT T (1% 0D T ATH5 *oFa @ P /I I (mosquito larvicide) |

® T M (Fruit pulp)- 4 M-+ ¢ i3 o4 3031 @fS et 5, BRmmrs,
AY T FAS G TN BT 7% | 41037 @, = Topifa @l BoE d | & o
TRBITT AT WY ABATTA (desert locust- Schistocerca gregaria) TS (AT T #1167 AT |

o T (Seeds)- Tw oM Yol HEES =TT Fo efeTAN TS S| AR W
&R, @ SCfEAfsa ¢ SR & wore PEn Fo TH4-@EF (anti-feedant) |

® =i A (Kernel Oil) - 9 @F 5%, 79 TR FaFE, 0 (51 40-48.9% (fixed oil-
40-48.9%) 71 3Rea FfTFPETS (LP) «3h Rge waft | ewet o el (Oil of Margosa)
s «fb #Afafoe | frw coa SRS E (antiseptic), TMFERILER @3 Teq Afefeum sl
(post-coital contraceptive) 4T | BCAP, FJ (leprosy) TFPIRA (ulcer), ATSA TFAI, I,
WS @ TG Gl T (A @I SE, Foam B (63 Tommsfd seitad Feam 7[)
T A PT RS TUET A2 O T Siedl T | T, AR, WS A, T oo
F[AZA (S ST FreT ST | R (o e (o R amm e S [,
THA PPl @3¢ BIF ~IS1 (@Y 04 |

if TS (o Serew % Boime AwRe @ §F TP (anti-pyretic),
SrEwE pEreii, g S Boem o AT i T %S = | i @3 Swred
ARARACAGS (high-grade paracosmetic) |

ffRfCTTa s1aw eI fafafers, a4 (diuretic) 93 @R ZF A (anti-inflammatory),
HFTITT TN AT T Y2 IS =7 | @2 @il AR YFAE e (spermicidal
activity) ARFRFS AR | W, AW MR 6 LSl (anti-arthritic) 9o AeT GITR |

® T (0il Cake)- (551 FRITTA 71 et TXet JBMIs, AT @R e T JTTA S0
T R aRge = |

® T (Flowers)- o1 (IR F&7) (/A FI® FCA | 00A TG SIS $J0Y T[S T |
fFfmme RewIE, S ege Fe T olF TRee et oA FCa Ol T6 ~itedl oI |
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o Tadt (3T (Essential Qil)- THETS THT TASI ANl | TCo1a Al (S qiforal
ATSTANHIN (anti-bacterial) AEAT S&A ATSTARFIR (anti-microbial), & G CE (T
2qi% AfSTaigSal (anti-fungal) |

® TG AR (Other uses)- W9 TiE 7ow St (el G4e S GG T
Y2 ABFTS |

5 o= i (At wEPEn SiEmd Fa o Wl (acidic soil) IOIRT TR (S | G29lT
o i wfoT T4l IR A |

791 PIEA AT TR (0 A2 BT | W T i e Grretfa [ o or
| o9 N AR ST g ¥ (timber-yielding) T2l RE0e =7

% oie. 433 SRR @I OF | I ¥ GENFE GFIE (avenue tree) J0o AT FA =
AR, ANEE TP7e &0 W 9 9aR @i | fr st Tt weres gm0 911 (2w O
TiArd RTsE &5 @l 40 50,000 F9 st ST 20302 1)

TAET
1) #Fre Tea fwa (o At 9 3wz ¢
a) o wm @ Rw e
by SpEfCaREa F 72 ©F 936 P (uiility) SEL T
¢) F9 = corea aE AmE 9
d) 79 == 1 TEEE oAl GIRE SrE TG |
e) I oI Trera wivg Tdaor I wa 2

15.6 3= (Ipecac)

TRIWT AW ¢ Cephaelis ipecacuanha (Brot.) A. Rich (Pt EFFIpamz))
ANAN (synonym) : Psychoiria ipecacuanha (Brot.) Stokes

ona 2 W (Rubiaceae)
iz A1 BT (e T Iftee 2P) == TATars Sienfta ¥l 3= a1 afwre
= {dried root or rhizome) |
jﬂzmj % e @2 =5 W A Age ARSI e, e, Fie, e
fremtm A s | 9R TR oo SR o T ) wiw sffddte T v
e gl AT | sifeware WIS | @ A0 T T Wi SRS 50 (IS 59
T ~Afe | R R 4 R | Beoh 2P SRUSA STered S GBS e |
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TP RAREE =7 MRS & 2| | Fg SISm0 =S [ e e
A 64 (cutting) TR 3R IR THIAT < | IIT (@ (IS T T A AR AT T4 50 |
7 (T BR I=CTF M (el I ToHICEa AR 296-a3 wfeF | @F 77+, TR Tew @
6-8 & 31 ofteat @)

SPIT CET H Richardia scabra. Cryptocoryne spiralis 99194 @1 '8 IS (TRE
T AATS | TS qTra A BT T 77 | PR FIrT 9 TR ATF 932 o
AT | SedR, MEfele s cam ik [abe 1)

a) &YW TAW (Active Constituents) 3

AT T G AT (AT Q0@ ABh SR G U - @A (emetine), FTEE
(cephaeline), TEFEA (psychotrine), TEPEG [=12eT ERIT (psychotrine methyl ether) 9% GTGHfA
(emetamine) | GTWE M0 F5 2T (trace amounts) EFFAIA (ipecamine) 93 ZGIEFRTINT
(hydroipecamine) *I1ST T, T 947 7% BTG @FING TSI Jo0 M@ =1 7@ 7
« T SAFFTIE SHETTECTIe SIS (isoquinoline derivatives) TR AT ITER ! THXTE |
ot TFFIR (prepared ipecacuanha) TR YOI BB @A W ToRE WA = *OFAl
1.90-2.10 =M |

SRS TFPIT AW 2% T8 TR (total alkaloid) G T 1.39% TCa @raifos | qifera,
e SSFIA LA 2-2 4% TAMS R TP OE TS w9

b) IAZA (uses) : TPHT T FES (emetic), T AFES (diaphoretic) IR FF IRHES
(expectorant) | STRRT SAFA (amoebic dysentery) @A @it Tgfa €@ Ta%S TR |

o - e, g w [ «2 Torw 43 e AR SR e e
T (@2 T 15.1)

TR 15,1 : GTAOCTE (emetine) TTMAE AKTH

JTTH TS 0.5 &, G 20 il 2EmElRT it 9 5 ff, s et | gar FeE
7} siffee T @R 2 FF. e A fehosa et 0.01 &t “BiFRm @S @m g
aTIln 4R 9 W T A =(q, 1 To! @ W Aiw fiw o e Peisfae =@

QAT TS & (emetic property) PINET W B IF ARFA (TR AT |
=FifRE SEE e 2 Torwrl  raia ISEUFEIEE (emetine hydrochloride) TA =
S AT T 7 @I @ FPTIR StAeiET (emetine and bismuth iodide) T IX TWea
N T | GrAfbt FeEE afdraie®l o wte By B sefe awme s
[ | T 3-dihydroemetine (3-SIRRIR@IATAHT) @ T =fE F@RAHI |

(apiifd o1 BRI IOPART 267, CTee MG, 1992, %¢ 191)
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o Prwfm—afe urfs 7t I ek Wb @ e @R | By, aeifbem
(AT Preee wiised MR (toxic) | STOGq, TP €J08 I a1 FA 9T LB
(methylation) (S @ «arafss Firefae Fai =0 | e ToFFIER a7 Presfnm @l A4S
AT 0.25% |

IiFR A LR 42 TR Y@ T TEE e Srefee w1 TR WS i Tmer
TS T |

SEpAETA
1) Py Tea e s
a) SRSAEA @E PTR-aF 5 T 9
b) TPEE TS ate dqim Trrmmefe T SEY I |
¢) PRR-97 TRl um AT Pt 39 )
dy Pk aorrerna i PR @ eq Y FIRG FA A 9

15.7 P&TEA (Cinchona)

@@ TN 8 Cinchona L. (PRTEFD) (BT ¢ 15.3)

elig ¢ JREPT (Rubiaceae)

wipel TSR W sewETE ot el ReE P oRre WMl 27 1860 ST
TR PR AFIE], Tl TSR AT GAF AR MG (TR 7] T AT GIOHE
FCAT 1864 A | ISANA, k7] TOIe T, TR 8 ALG-I9A ofe ~e] = i
T q¥me PRl oited 51 <7 | SR Tigros S Fcsie 5 =1 T2,
Pt 51T =@ & o T (39 TS, 9T FEAIRT T0-97 AR S 6-7 5 |

“fpaaret F*feE TBIcal =7 Sited TR | e S5E, 59 (cutting), PRIV A1 Ji63
(budding) ¥R (FEFETH A AFHR (grafting) TSTE RYFR WA T AT | Twofer 473
e = (@AW dfS 3000 Tw) @R SR TS (viability) GITE 15-25 SR |

Pl Sit=d A W3 (optimum) 9 ST e (TS #eews T == 16T
A Wb @R TR BoiffETe @3 Tt Bl 16-18 0§ @@« 33 Twew I =@
0.8 (AT 1.0 oI |

ARSI ST Cinchona ledgeriana (BTl @Reiaam) oo b = 9 SIfE
TGS S T C. calisaya (PR FHEET) owifen | sm-Swor Fasmm z@Re
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ledgeriana x C. succirubra) ST ST ; SCTFPS 4T THOR C. robusta (FFTPA @RIE)
aelfeq 3 oiteT = | TRl 15-9 FrsiE sl awfe o3z st afiRgs am Sme w4
@ | SRR SjdT Fa BiErs i sy =%

T 15,2 ; e sie ¢ Sifotere o St

SR AT PEARCTT IR TS | FAFLTOICCET (Conquistadores) a3, (&A1
(Jesuits) 225 G2 AROCF wiEFe SCART (TP FSCAA 07 T | Cooltera =4z it
MR @2 TYw AfSrResh W @igs «iffen 3 o by 98T aaerea Ji
@ | o, Sira fee ey Dlee [fdn SR e seiRes smeR 9/ oo @b
frlm &% | BF o2 e 7@l HFRA (Robert Talbor) 5% @ ¢34 figst ami 7w
SROICE ST e (/LS % (AW, O Feceie oited v foa | o1t feer st
AT 17 = | (1 (A, PEAEA ST IR {iR IR 3a | BeafasH *oifm Ty
(TR *Fls GTIR FoAGeAl AT, G0 e eRemm *7 a1 =Y “bark of barks’
T} 1 2GRl ') | -1k @3 9T BiRRw @t @TT AR @ P AR SNSRI
am fifoT 2emm TP =0 | 9iited Fe ~118 BoIte (A, SR (AT TF QOIAT Sefee
T 2 |

93 S FHAE A2l CToniTre T it SE FTEE (Charles Ledger) 9% a5 o+
Tz ez v | R Tt Pt g e oo | i< g9 o s il
Zofe (g O A eemiw TG O &7 ST Wiy R et | @ Fiewd e 450 AW W
@7 FC9, SAMICEEl O SHTaCa Tqait 12,000 518 AR 4R 77l «F *[eF i
O 9 (SAW AT 90% GF0A O FIgel T | ©fp FATHT &9 Fiimg e
T I, G@s, AT IR WMIFE Ricam R Rakbe @i FaaiReE B9
©ISTE GTH0T HESR ST = Tor Regr, SRR 99 T9E6 W A | I,
st Faale $2aiEs of 30| G w2y for o3

Rl 15 ; T st awin e g afifms am

et aifeifers wi
1. Cinchona succirubra FACARE (Red Bark)
2. C. ledgeriana O AF (Yellow Bark)
3. C calisaya ) s
4. C. officinalis var. bomplandiana Pes ST AL (Select Crown Bark)
5. ¢. robusta @ A AT (Reddish Yellow Bark)
6. (. peruviana TeFTeT (Finest) (& JRE (Grey Bark)
7. C. lancifolia #51a AF (Pitaye Bark)
8. C. micrantha @ AL (Grey Bark)
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P 63t om Figitem FRT srore e | Fram vR Afites aferm (e
TR @ @ R o f[abe =@ @ =@ @ 15.2) 9t T[es R @ W) Ree
F(E, T4 @R PAPEA, dignigea aypfe Paalbs ol afstay - aprwes wapcory
(Plasmodium falciparum) *TRAFIES, A GAAR JLAR TR, @i Friem Bgs e
To-a TN T |

a) AFT Tow

PecEmE T76 (3, T T HE) [Ba 15.3 (b)) TF Tge 250 TR I SEeriIe
(alkaloid) *INeT1 T | THET Bark *TTATRIZN TS G TP FGT® AP 0 FRfIp
TIPS (quinic acid), PETFIOAMNS PTG (cinchotannic acid) '@ ©1F Sba&r® WA
(decomposition product) ‘TETPIEI (7€' (Cinchona Red) 43¢ &iSTFPIIZS FEATSH (quinovine)-
2% *1% |

FARR B (quinoline ring) T8 TR T ANTS FENET (quinine), FINSB (quinidine),
PR (cinchonidine) @3 PIATFIAT (cinchonine) | ¥ A TSR (amorphous)
FEAS0 GFE, @ FEEPW (quinicine) 9% FETHIEPE (cinchonicine) |

b) TR

FEA-afl aqe AFELRA (Rl Rwipmize ¢ Sneh), Wi 63y o
FIX® T (antimalarial) | TLART Q@EAT AT

S e o T | AT~ GRS (rophozottes) T T A
Sbw 7 | R Spfeem /g, | Q4TS GEEE WA (cerebral malaria) GITH F&I2
2APfoT FRART (FANS "GO~ | fofem TR | FIAET - T (an-algesic)

totaquine 3 TW), I TofwR . .
sifis el wieE A O G AR (antipyretic) P08 TACR | (FEMECTA Tl

T | @R =® fTe q =Med WL @E, W o, @99 e
v e R TOARRETS @ @R ASAS TS
AGANE Faien T Fime 830 meq =7 ) |

FeARfed- «iba el TJI=E SORERE (cardiac arthythmia) @ SHGE FREET (atrial
fibrillation) (T8 G291 UT &JICAT TR | (F2 7GR A @b AP F(AA @R AT
T |

TR TN C. officinalis TRITCT THA SRS (jaundice), TEBO! (anaemia), TECHIH
TS @ (gall stone colic), FHIWA TMGER SFIRA (gastric trouble), ANCwaR Freita
61 (chronic liver trouble) 89T TS @Fresiid B Fage =0 |

C. succirubra URIfSta BF (AT Teom WM (ticture) Al 5T (powder) &1 a5, IR T
Gl F| SHEAEIPRI (alopecia) APTS ANTS P |
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FEwiE R 7@ ofited =e BiifeeE s et |
ST
1) Mfre Sea fum 3
a) P @ oiitaa 3fEw » @3 ohafs ewife S g
b) FEAEA-aF SR eI A=A Frge |

15.8 2% (Turmeric)

@RI TN ¢ Crrcrma longa L. (F1g7 7esf) (ba ¢ 15.4)
TR (Synonym) : C. domestica Valeton (TR (GTIFHFY)
eifa ¢ &SRRl (Zingiberaceae)

[ PR R FEF0 RS AEOIA BT T— @, C aromatica salish P SHCAITIGFI-
I =W),C. amada Roxb. (B =ami- s, SiEsy Tf[Ex)), C. angustifolia Roxb. (P
SINANFSCPIFAR4A), C. caesia Roxb. (B FRFLIE W) @R C. zedoaria (Christm.)
Roscoe (. @ormiFm- FRd ; IS 8 O zerumbet - & @FmEn) | Egr) TRAIM Toe
(cultivar) ST” (61 A€ | g AT T0m St 90 S WA .o (R @t ] |

wiwp-of af¥ial 2o Telil e 91 = | afns It dwifer wiey Ten-oF ere a3
ABTIE =TF2 |

AT ol (AT TR TR &6 | 5| (AW ¢ TGUIH 0 WK e Sl
AT A2 | @I AT O (9 2ot Tl zare G336~ oI TR A AN, oot GTie A
T | S =W R AR, S Sremd a1

fvam it ==m v =@ oEead | e oy, B, wife Ty, wew, TREE @R
A0 | 990 A cEER @R SR =)

TR 67-90 G SHOPTHIZIET 9l TP TR 7 S0 GIR 9Fe JR=IHA
40P ; 99 9F GFO WA (T A 9FB FF T A0S & (0 | =LA (fibrous roots)
SO AT AT A BI5-JF GIETA (root-tubers) | T rd-Tew, 47 wHE @G | Bfeafd
T TGPFTES (3n=63) 9T &S (viable) T& 4@ 03 1 | SWICwR e == 2= o
RIS T (R AT ¢ G e (fingers) @R (BT 15, ) | Swaeriter Siaiw SifojfFm
“Afiers SRR ClRgs 9 A0S 8-9 o |
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a) AFT AWM ¢

FRFPEY (Curcumin)- TR &4 3gT 7md | @fba amEFe 9w wiEwgeeEm fee
(diferuloyl-methane) | T¥ @ 5% SiRofEARS @BFETC (diaryl heptanoid) 7%F ~“Widl AT,
S SRR A TegEt oA FRgIhe | M Aits el TiRwmifrerse fite  (dicatfeoyl
methane) @3¢ FIRPSTITTFA AT (caffeoylferuloyl methane) | CIERIEBFRI N ¢ Tefe
sieat otz | (FTEAN, B i ST TETHET @F T TR T T A
il (07 AWM =T T | Wﬁ'ﬁﬂ TR (phenolic character) Sfataa wgdl 716‘51 TN IESCAT
(antioxidant) (THB &a FCa |

TR (37 (Volatile Oil)- T &FRFITT 5,89, Taid (o1 GILeT, AM AT AT GRIGLBEP
(sesquiterpene)- W [&EIf (zingiberene 25%), CPIGRBRPF SHRTFRET (sesquiterpene
alcohols) '@ FRIOWE- (T BRCTEA (ketones- turmerous) €% FCABEMAT (monoterpenses) |
v Reim AR o A PIT- FE S SEe-ew qed, A Afe® (fluorescent)
TERl (9 | (TR (STeT8 o) DCAD0 S 2N - CPIGEORN PPV (crrcumol) @
PRGN (curdione), TENTFT (cineole), AT (borneol) d-oi— GFEEI (d-o-phellandron),
d-SRET (d-sabinene) &EfS |

(b) TIZT ¢ WA FI2 g 9R [ba | @i Wy o IS HE FEsal T4 |

® - bR SRTe WA 44 A | TEF W 8 P (aroma) THE & THE GO
@2 | AT AGT TF (natural colourant) I 97 IAZR FHIETRS 77 | TR T FT1 50T ¢
T 2I60E TS (AT @Y FF 9R GHEME 9 SWFREEiLS (antioxidant) |

o e TS, PrF ¢ T Ae IACS I A | G, MW, BF (cheese), TR
(margarine), S/, FCET T, (@6, @FF, T APOE T APET T8 @R Fal =)

o ¢TfY TR AHR BT TTAr v 0 T3 dibia T &{TF | S @iy
AL ST ST T |

1) =7 A1 AT @ IO G, SO e T oI S e, St SR elra
FIA O T ST A | G -0 AT TR TR AR (O AR TR | AR
TopTTR (G IS PR ST w0 ol ot @ @i @Fige PHIwwE (phynyl
butazone)-47 TATR @M T R IA FHOIEAT I SHF (toxic) TAM (T 8 &M
TS (anti-inflammatory) 9% TS [A S (antiarthritic) |

2) T TRIFNA @TE (antiseptic) PTE FIGARMS | F51 W @ WA ZTS ST
gy IR S et g AmE SiEn (@b 9w b)) @ir 7 )| ke e
TRl (STAA WG 7JUT OF @B o 7H FA| G2 |
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3) FI5 AR T (15/20 @], TT ROWR) AT 719 BT A i oS oo It
T FTF | ATNCA (qUplel 9Xe TSN FhE HEen Faa | O e 99 «F W e Al
PRI |

4T TS T G w1 e GIY g7 i edt A RS A B4 = (in catarrhal and
purulent ophthalmia) 9 Gi¥ W& G e |

5) M8 (urticaria), 1 ©Fl FGISE <fte], 2 ©b a1 FH =0 0l @R 3 O
AN S e T, ©IF @rF | & TS| AP AT Gt FEM (0 @R GO
T |

6) 9=IC! ZER Al 49, WEEF (migraine) | BT SIS, AR G @I =054, e,
LR S 1 M i O e s o e O | 4 a1
v, (e, we A, A Eerel a Fif€ avfe @sl =, spdw ¢ Safe ffee
feTs 3| IS |

7) FEFRW AGT FAG PSR (gall bladder) TR <61 |

8) TRl (TEm THWMA FEPE (curcumol) €3 FAGTAN (curdione) IS T M
AFCTA-GT (cervix) FIPNET ALATFUR-T 3, I8 T (C. aromatica) SRS (SA 7@l |

9) T W T 9 TfFE T wH TS =W

10) T& I BT T, @ (BT, ST, WiTed Wi, 51, aofers =M IaeR 39 =R
T AR | (TR, SI®s «-Fel eFide) 9l SRS T TS (OF% @R S
SRR, TS AT e, ©f T T IORFET w9 A, TNeE [ e geiie
T 2GR L) |

AR
1) Mfre Sea fum 3
a) T M o i =W ol =@ o
b) T @I GEw oitem eS¢ O e e @ w1 Bfwd o
c) T SReHA e e ¢
d) =@ TRl (oreE & Trimmee 5 o
e) (P& Bt Tifere AoPre TS (urticaria) TW (59 (T IS T2
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15.9 SrCwEal (Dioscorea Sp.)

@@eE T, 9l 3 GETHEEA (Dioscorea)
oEie ¢ oRead am 50T awifS shemt T | Sty Tl awifed Tw-

Dioscorea delfoidea wall ex Kunth (STHIRA (THAG)
D. prazeri Prain & Burk (fo. e&ntef)

D. composita Hemsl (. FC=1&01)

D. floribunda Mart & Gal (f. @ifaare)

ST SRCHRE OIS TRTHE (Yams), RIS TRETR Q1 e/ 5ot =g/ oppf
wF] agfe A #ifife | [rww o, F8E w9 a’ 600 B awfe #tem am 1 @3 ey ==
Fah awfe Jififerens R =01 TaEs awfeq auw wft, S D. delividea €& D.
prazeri TS T | AT UM, e D, composita T FFPTP GR AHAC €A @R D,
Sorifunda RPN G T-SCARFE | G @4 SETS ATEIFSIT 51 T3 2R T, G,
AR, A, fod, Sifiereg, ieet, mighr agfe qrmm|

TrECERE 93 TR ATl Nge W @ owf® vw i it e R wEr
@e ewls 9t 7 citrT et | BEwi &t (dicecious) | 93 3 @FifdT Toifirre afemse
(AT MFT 9T IFNT M (aerial parts) 4T T=A IRE TIT Terl =W | AOE TS,
MR (e W =9 G @ RIS fen | sreFied wighs e e =1 (Ba 15.5) |

AN AT SRS ST CHACH FRAT 10 (x=10) 9T TIH FWAR 9(x=9) |
a) AET Bolwia

TIFPREAT (Diosgenin) 3 A @b FHAAT FATATTW (steroid sapagenin) | FT& 47 AR
T =7 Mge «ft GHTATC T BT (precursor) | SEATEHIE RS 41 =7 ChacTe
A (steroid drug), FOCFHACAGH (corticosteroids), TEFAT IS (contraceptive pills) 43R
OTH A (sex hormones) | SEPIERGTA S W& 9&Ca SFH 3% AR, O3 (13
AFfSHre AfRsTena @A A @ | D, delividea (T AR SRPTETTA AR
10% *118 =7 | af6q SRPTEH YT | D, prazeri ARITSHrs SRPTERTT A 3.5% el
GITR | MARETS 2-3 T2CAT T SRR AR = 2-4% |

TRPTEH (25R-spirosta-5-en-2[3-ol) AATEIS A I SEPUR (combined form)- 43 sRTFPIES
A GO [glycoside (saponin)] | SfER SRPS TFHS TMANEE (saponase) FHCAFCS
TRPICRIAC P W0 | D, deltoidea 2RISHIS ST TRPTREC I8 PR ATT |

Q=S D. prazeri-Q AF @G [ ATATE W, T2~ ereRirataT @, R 8 M (prazerigenin-
A, BandC) |
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D floribunda SR D. composita @7 (tubers) SRPTG ®IT] 4TS, STIHITTAT (yamogenin)
@ (raAENaT (170-hydroxy derivative of diosgenin) | GBACTe Mm@ <H1 wF o 2
PRI (epimers) 84T | D, delividea @EHTE SR @3 TG 4R FHICS A<
ReR - TR W @CEHRFEA (deltofolin) |

b) IR 8 (1) TIPS, 742 SEe FER, @ CHATC T MEw FIHME | seREE
G e ot = GHAET AtEHrEn O ; @2 eREThtAm ST (RIPE TET (Mexican
yams) (0P~ D. florifunda, D composita@l@lw | ASTNCRIAF LT A FONT (cortisone),
Q@I (hydrocortisone), G =0 (sex hormones) 9. SAREF CHICITT (anabolic
steroids) 2T (S T TRPTGFACE G 5 I5F HI51 TeT RN TR A | AT AT
(RIS 92 CHIHC Bl SPITRRE T 03 $oI0e B3 w1l (@ COACaS a2 SEaM | S 7o
FIemi 3y |

i3 f@ATa, SRS -« ke Rse | ASE WIE SRS eiiW B, (RS, ©F
@2 M5 FREITTA FE (TR 7 Gl IR AR (@ SFeFREAl 0 203 [5E 00 % @0 |
TR 579 I PR PO TS et @FIeMT (hecogenin) 9T FIETIT-aT (Solanum)
FEFC LTINS O 7 CHTICE STEFETAS  FHTNTT (steroidal alkaloid- solasodine) |
TS B apa A T SrmrEiae AgifE g A RPN AN SETe ffve =@ |
Tfre Bl SEPTEMTT 258 SATTTE (yamogenin) 9P (epimer) SRR i aififers
E 9 |

2) I ATWIS (TN D. alata-57 S/ AN, D. routundata, D. bulbifera-37 97/
AT, D. esculenta-14F/ AW O\, D. cayensis, D. trifida, @91%) TF oid, oo &2
& (tuber) TCC N, T TARSE 7% 7% @ 77 BT IR FR | THW (yam)
i «iffee 2 amifesff T e gwe T @R AT TS T TWE TS |
Q-0 ST @S ¢ g Aferefen g THCE T SRl 4w |

3) Rfay Seiraifiet ¢ 5o =om =% g9, ~iel i, © SEh Ské @FRIHET T35 |
TR AT IR FA iR DR | @3 amif® =irF ot 3 @R %)

CRPRIEA-9FT TREMPFAES FHHOW (diosbulbin-a diterpenoid lactone) T4/ &feze (7
(anorexiant I EAF | (T2 oI, TEFATE @WFT M QT TARETS! 7)

D. delioidea? AT &l SN, @rblaT ¢ @HP3T, (saponins-deltonin and
deltoside) TIMT, Fred P &M (antimicrobial) |

D. hisida? Tf@n S (70!, SEFRCE (whitlow) TILS T | F©'F TR W, *F Tojiv
TR T (TR TATR GRPIETS SPCTRRT AE—cTARS o Femempera gk
qT&ED) |
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D. peniaphylla @=ifST AT T ¢ AMTS (anasarca and dropsy), I9A T &7T
BoPTS DR A |

TEyATETR
1) ‘orey @ ‘faan’ oy s
a) TOACA, Bon om0 T AHIFTS CrREIEEE 258- SATATEWG aFTE SRR e
e o SWATRS T
by TETHET A T W gwfe Swm @i W SETE &5 @ Gwie |
¢) A TNAR SRCHIEE (SICICRCNE T ORG x =10 |
e) SRS @3h FHAAT ATATE T |

15.10 *f= (Mentha)

@S T ¢ Mentha arvensis L. (GFRi Sehm ~ffe)
M longifolia (L) Hudson (¢ ezl &al #{fwe)
M. spicata L. (G =EF5] sifm)

M. piperita L. (PR, #1&=if5, f=ife sjfaah

Var. vulgaris (@€ $esifa, Tiw 6)

Var. officinalis (BT SFHTARD, @AEEHM)

GG ¢ GIRCTA (Lamiaceae) / GTRCATG (Labiatae)

Gl A T T g FResER 251, e SfSteR e TR awife e I
zelge IR | o, FAAE, igE, TREE, FATT 9 ACOEE RAFE 9T el T/ |
TPl ffrel S e (Frie ) [fen wrsw o =R |

a) AFT Tow

STFET O YIRS (Oil of Peppermint) : M. piperiia TS A& FFS ql SFORAA (Se1-9
oS e war | A0 4.5-10% 91 (ester) AN GFRIES SHOLEE 7 (menthyl acetate)
ea Rt St e | oAe] IR 44% T8 SHETCHIRE (free alcohols) GFET (menthol) 02t
T TR AR 9T 15-32% FOFE (ketones) T GFLTA (menthone) T |
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FRen cilegs SRom am oo A Tall orw T swaeRed frew Wi
ARS8 @ ABT T ToF | (FELF FEA [esRe T FHT T TS, @A (T
AU (SHTETOHIRTTS © ShteT=RETe awife [fRg) awf =) oot 2o Mrearda)

PN PR (@97 (Japanese peppermint oil) *N6T AR M. arvensis var. piperascens
Maliny (G381 RSN QIS HZC7RITFPT) TF | aUS 70-90% GFAH (menthol) *IeAT TR |
T SifreE oRre @39 af® S 100 e (5 Siied [tr | gEeE B oot ‘=39 g
235 (G Teofmw =T |

FrRERs (591 (Spearmint Oil) ¢ Q% (T8 NG AT M. spicata 9FR RS Mentha X
Cardiaca) RT3 | @< FrlimPm@ (B P) WS, €3 (3731 TS 55% FIACSH (carvone) AP ;
9Tl B (limonene) 93 @BIRA (esters)-¢ €A TN G2 (ST |

b) TR $ 1) FIAFAD (T BHE0, WEA-IGW, FEFOE-CTe @, T4 ¢F avfe @
SR S e e | TR A R IR T | A 67 TS afts TR =7 | | S
R Te vd o AfeT | SitE AR AAigirE fow WwR T =) PG orw e
CGIGeTe e | TE A T GF0 P D A EIARE @ AR,
T, et T, A, Af-oF apfs DR 498 dvkre |

Gl PENETE (g ¢ PTG 23) GRATEA W Plerfies cotema s @t g
o FM 6% 2eTm AT TH AFIFS W | (ST &4 | @i 51l [ Pt o
ORGP AfS TR WM TS T | B wiiden sffwiey % awion i R |
T | @3 Ty Sl-RiwE gl T o) |

2) 5T AT (PenEfis) et e @5 AP Al eg I LS | ATCA, A, Srnm
STl SO IaT 1,29 | LTS @S 92 9FH TG TATH | AATST (0B T TR I TGE
Tt com A T | ArEel AR = |

3) Pl (9e7 38 bl T (TS IR T PR | S| O X0 TSt Teag aEmm
T = AT PER A TP, @&, THPlE ATATS (beverage) FRR ST, SFCAD G €1Y |
A AT T T GR AT

AL

1) THRF T CATE TS 1 TIWX IR TR A FIA ¢
(FifeRiTen, Ty, Aoadd, &mere, o8, 1.2%, @RI, J5rE)
a) ffeT—— o g3, e—— wgEm —— Tz

b) e oF PRRG 2Ee —— 99 ; Buill (orea B St e e ——
G FECE T4 |
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¢) GPIF PrIERT o T —— 26Tl IGF FT MAFIFS 9|
d) el e Tee—— Taifli (veT i |

15.11 901 (Basil)

EBIWE W 2 Ocimum tenuiflorum L. (TN GF2ZR)
PN ¢ O. sanctum (SRR STAP6E |, 9o |

O. basilicum L. (S5 @R ; G2 o/ Portt
O. gratissimum L.(SPIT SGIGREIR) ; A5 $op)

O. camim Sims  (SIPIT FIHI) ; T TePN)

[T 3 O. americanum L. (P SHTIEFMN) |

GG ¢ GIRCTA (Lamiaceae) / GTRCATG (Labiatae)

BN (Ocimum) NS Tfenoa 150 T owife =0 e TF FifeRivtes a3k FIEm S4e |
T WG AT AR gl <ited SISl awifed A1 Srad Fa |

TEN 30-90 G THSPT7[ 4T TG, @R TgR 71 oRSETE Fr ST | amd “io|
TP, (B0 (TN & AT, ACH T PRI TalE (OF (A | 99 NidiEe Wi, 5 Al
TP o &I | Gen AR IZIeT A+ (polymorphism) 93 “R#@HIE (Cross
pollination) T ICA S (I SALAR] ARG (variation) T&A A | Wee To-2(fe,
T® TR @3 i (genus) oS | O3 @3 @RRFIFRE WS wha =@ siwe)

a) AT Teitwle & AG2 Gern A 726 @M (Sweet Basil-O. basilicum) 9% 2 $aif (oe1
Ter| T AN ST FF ([0 (Ol of Basil) i~ | 93 (Sre19 bfad 9 TAMWR @@
SR AT TSA (chemical race) W diF5! @M =0 | @2 IR SO (T
S B o I +if3, - TBEIPEE Bi29 (European type), FEEMITE B35 (Reunion
type), Felisl PEICE 52" (Methyl Cinnamate type) @ 28&e 5127 (Eugenol type) | ST
TF @APET-9F uF B T WRIZT 5IfSRT (methyl chavicol) | ToEEET Bi25l-a W@y
A4 G ROfger-Tita AA WS R | S SAWSIE A 3 [z FEieas, Feee
(linalool) &R F77FF (camphor) A 7fd | AR Teria i Bfew (T 0.10-2.25% (9% et
TR G FA (AT G 0.4% | T (ATF 2l (STE9 P SAFIFS THe | 93 g FJord
2eTR FEd FEER | WE YR Teimie =l TP (estragol)-aTeTE HizA ariTe
(phenyl propanoid) | *IIo1 grewiza AR W @ A ST (analogue) 7Mea OR |
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wrCE B iAo &R (O. renuiflorum) A @ @APTER (Holy Basil) ISt (= &F
0.7% STl (A “Neq TW| @3 (T8 ANF - L@ (71.3%), FOFT (3.2%) | fwRnze
ZBfEoT (20.4%) '€ FNETFREAT (1.7%) |

T AR (O, canum) ®TF 0.5-0.8% TR (T T =7, T SFS SR oA
(A FFF I T9A | AE TR PGITTART (citranellal), B, @@ (geraniol) TUE
RIS, PG ST (citronellic acid) '€ TOfG |

AN FEA AR (O, gratissimum) 0.1-0.3% TaA &3 st T Bfeme, e, Fhrwe,
(AT &P |

b) IRTR 3 1) SF¥ & TepN, RO A Igenll 2IO™ P (TS A T T=ANS)
MeraE M ¢ WS A T (croup), FFAMT IR AR THRE W@ A (allays throat
irritation), ST A FF-AUE Soioe = | WITw DGR “iof 1 (Fime 7o etant T4 <3 |
Ao P12 (infusion) TXNHE], IR THEF TGS T3 $CI 33 TTo@ R A0 Mg | 6T an,
CTFENEE (cephalagia) 932 IR T T F(A | Q-1 ob11 1R Ff € IRFAT G 20T (A,
9% $@F FE (diaphoretic), A TRPT (stimulant) 9T HRCAGPEAT (alexipharmic) |
e Pt gertt T9ge 2|

AR STFHE T @3e EGE TAR 8 SEIFRESE WA Micrococcus pyogones var.
aureus TS TFIRHGEARN IR 2GSy 03, “i61 “fora P ST a7 |

e, w2 TP, (demulcent), SHITF, w (diuretic) ; @b (R AoxA I | FWP
@EFIOT (constipation) 4T, I T& G 03 | ~f6 IFLT WS T ARAM (sinus) <R
G- TEAT |

TEON S[CEE PIY A GL Tem SRl #Ae] GIETarsd et 99 T 9331 1 wiEwd
TR G T ST AfStans 4 I/ (prophylatic against malaria) | (80w @Rxs 5 ©
S S e 3 B eEsf, Qe 93m) | TS [ G e @i FG T |

JAGENE Al AT oA @PE (5A FB oo, JIwoRrEn aferaivs A T | iR, WE
fr @2 (o7 TR | 92 PEPIE 0d T R (aqueous extract) & #f&be sl
OR TEFGEHRTT (mycobacteria) N AFT | Tre Fid ST, FFE R 9
I [ETS Aar = =

TN TS Y T TR GFH, T IEE A 2T |
935 &AWE (0. selloi Benth) TS Tdae] Wagrel (fertility control) igRT |
TARGEPN SICRA I SIS GIF e [all, AFREPPI-9 (paralysis) Y92 TAFE ¢ |

2) e YorESEE o (As food flavourant)s 3 TN AARE T A AT AWAR
IFAPEFG - @ N, WA, B& (cheese) /T, BRI, @YF-aF Fre IREE &, Fiaw
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(pizza) PR, ™FICABA 3 (spaghetti sauce), SFRERM (macaroni) 93 51& FIPNRIE (Cheese
casserole) | TETHR (Chartreuse) FINF TR W G2 SFGF] Fwd w (ofare @ gomAl I/
| @ WEF oA T ere @PE erE B I (chilli sauce), GRS 5 (tomato
paste) S, SRR (vinegar) TONWa et T2 =T |

3) ARTFEP @I T ANYT T (In perfumery and Cosmetics) SUTFIFE 5
witR SR (597 (Reunion Oil) g SIRRFST, iy 70 9 ARM-9 I7T A =7 |

4) G (Seed) ¢ TwT TN WA (aqueous extract) A #if&be JEHRA 9T (gram
positive bacteria) @32 WEHGIFORAR  (mycobacteria) RITY AlFT 92 SECFIRETE forfm
(alcoholic  extract), Micrococeus pyogenes var, aurens (TECHEFA ATICSF &e Sf@m)
FiFORAR SRS ST (Coagulase activity) Af6TS F(A | &R F12 (infusion) SAIE,
WM @ TN sEiiEE GRE geRE w9 T

ST
1) 7fre Tea oy ¢
a) ARZ AR IS Tresffdl (T TIATE ST oF @PF AeT T [ e

b) AR TEA i @ AT TetwiFr R v
¢) T @FE 3 geria Teil corem el T T T

15.12 Jstsrstt (5@l) (Rauwolfia)

@RWF AW ¢ Rauvolfia serpentina (L.) Benth. ex Kurz (FI&Rr Frsifoa)
R tetraphylla L. (Syn. R. canescens L.) [FISe1F21 (GRIFIRE  F1S ¢ FGaRFA T
R.vomitoria Afzel (FITTRFI SRHIRAN
92 ool P P o “fem T |
Gl 3 SHAPTIRCTAl (Apocynaceae)

T 2l 60 T ST ST+ 2RIS AAR IR M4 eqE o[ R TER oSS
7TS | R. serpentina (31 5@ T 75 okt AT fiDIS) dwifeh e Sovi-Tem Sigtera | Q&e

Wofa g Sfgwfaw ¢ ~ifagms Freaie 9i8a1% (Leonhard RauwolfY) ~93 TNEPICE F16a737
T reAt =3 |
AR ATSTACT S I AT 93 oM. @l TR | Avforery Bfgwls ofce Rom o S
TS | FEFO ACH SAAFFONT @F B = | @ TRAFRF (o9& TRewba wkawd o
OIS A A R |
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Wi 9T TZIET, 15-45 G Toepmin Fge | Tfeulba aum @ wmw, Fresr @3
aF 2 PE e A IMEA | DI E o, P51 (S A0o! | E, STES 59 (root cutting)
3 FICST A6 (stem cutting) THIFS R*REE =71 @ BF 15.7)

a) AT BoAw ¢ oGy TR v wiToR Aage | @2 BRwbre alm 80 B SR
NeT T T MG ¢ PSR T SARTT 0,7 (AT 0.4 TR | FASES T 7is @i
GowRAE A T (reserpine), @PFIIMET (rescinnamine), SN (ajmaline),
S (ajmalicine), A G2 (serpentine), '€ T (deserpiding) | @ =CI ATF
FIRCBIRE (phytosterol), TG SHIPIG (fatty acid), TR - SFTHIZA (unsaturated alcohols)
G *REA (Sugars) |

ez« Trom wem TR (indole alkaloid) T sFeid | «ft Fge = T
TIT THO DRFSIT | 93 FY-TFPF @ (neuropsychiatric disorders) BRFez | (RFfTS
i3 MefBrs ‘o & wiea, widie sivEnifiE ey F@m =) | R et Tite e R
T G I AT A TR (euphoria) *ifFERFe =@ | Afdfess wAfiwiee fonfia sheat @i
TR ew® (AT, A~ R serpentina, R. vomitoria, R tetraphylla (5R®T) € R micrantha
(Fieafeat wiEma) |

@AGFIMEN ¢ @2 TerEREmE 9 Tebe-a3 T e Sfteed o [ @l et T4
Rl 2o #ta (T W SIEAABTerd (@S AW) |

oM ¢ AT SwoIT et QB [y TR R @B I B4R (indoline
alkaloid) &AW T =T | TN TICAT SHFHARTR (cardiac arrhythmia) GPTE, FEFEEH-
@3 (quinidine) T, SHEWEWS TFIFS =T |

wiEwftm ¢ ofs I @@ SrfEl Wwom SpEeree I SRR (tertary indole
alkaloid) FIGeTRP @R FITSRN (Catharanthus) TRw TT 7J4F T =0 | @b (FHT TR
IT¥ET (central depressant) '@ wfgaiee I ates (adrenergic blocking agent); GTIHgE
CHFCECANA (cerebral sclerosis) TR ToAfS Fa 0= S R W HCA | SR ﬁ?ifﬂﬁﬁ
ReiaE e, SpEiEhE [afF (toxicity) TR |

AeeFBren ¢ «aff Fohm aam spziRiEm FEeedt $97 3 (anhydronium alkaloid) |
FTHP TP TR TS| @5 SRR e | Fiea et o e e AR
&0 (synergistic action) 1% Tl AW |

Aesfaibime @ wEeedl errErstAa SorFe |
ctAfen (Fmitm, fTEmdm) ¢ F%aew GOFERA (R retraphylla) I FSaP
PP (R canescens)- 99 T (AT @2 SROTIE 30SF SFETSHEICD (tertiary indole

alkaloid) #Ihe3 AR | ATAEWT [ETa @b 11-(SARRHERAEN (11-desmithoxyreserpine) | afb
@ BTl GR FIHP AT €JW, TR TG ATATA TR e SArafeiFm
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FRFIES! g PSR TFRRCe N oTm AT @IF A=AEnTS W TS St
wefle, MRRCER Afrel (powdered whole root), T8l Al TRFE T ferdtit (total or partial
alkaloidal extract), B7FFIE@ @9 (mixture of alkaloids) 1 T Fiwe ToFF1F (certain
individual alkaloids) TEFea A @R Farm, o feears @0 e |

b) IR ¢ I¥ A W AT THAIOIL AP (. 9P AGATFA B2 &tz T4l
T (CRefE /R 2ef) | FEer @M e ofier SR wieR wet AEafEE Bl
ABTAGET  (synergistic) *S & A | R A Sy 8w Borwiam e s
JRIRIZT VIRYALS (thiazide diuretic) 1 S FIHH P eJead Fme sNeal IR | Tl
T M @2 e3fT 9T T A Pirelbe &=l (sedative action) IR @R @7ifeT WigSTE
Trewdl e FA ol iR Tad wafk) Srfrf wrefE TermRe (S,
SR, ATAGET) T WY Srewwl e SR FRSES! (tranquilizing action)
12 |

PR, T Tl PR WETIE (ulcer) FCMR @ @RNCHE @2 (T8 A= T4l
SRS | ACFT FIPTEA (breast cancer) T 2 Torw@ael @ml AT (S1em |

e ool NY-NWFe @, Tama [ SRR, MECHTEE (schizophrenia) 3 SaETEFS,
IR @r Plecin %o 93 SaIFE Rk@na IR BE )| STy, FrhE e 3 fEifE
b [ | X [ IEE RN B g G TRIRACS tah 9 =0 | 92% §F 2w (febrifuge) TN THTA
wifde T 9R FIEd T (emmenagogue) &S T, F-brm sy AfEfre = SR
aR T DRt 5= AT |

ST
1) ey @ Fegt SEe Fgw ¢
a) FIEeTRe] SHCAPIEEPN GITES 9Pl SIS TEeTE Sen |
b) hrl @ Rem-o Bfaw awifs |
¢) Whr Te Ty PR a3l srEE
d) TRTE IS @ T (S A4 eFfEaYR e T
2) TYAE A AwS ARE AW Fea I wEpde sae Fga (hE, Swoi,
i, Speien, e, S s
a) SRSACA Tl (R serpentina) QT TENFA (R tetraphylla) TS &AFE — e

TR
by feffa a3t — I@ avm fom wwea — @ (SFfoziRRmGhe) 9k
(Frrote) aor TEUm T4
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¢) — a3 SEPRIR Steifem BoE (tertiary indoline alkaloid) ¥ FifeaT wifaafE
(cardiac arrhythmia) 29fS ZRCANS], &TA 1 = |

d) Rauvolfia vomitoria (FCARF SHLHIRAY @Fh — owifs, A@ Fwea wie i
sfaee Pl At |

15.13 F=R*

AT (TECOIT! @Rl A Adhatoda zeylanica) ST Gliage «F e Do
TSR (TFE TH TEd TR OES FHEFEATS (IP) | Tfenfa e aiz wweA sirel eufd
o IS T | 9 T N TAmimeffet =ell TP opipip @ Sibipiam aaz Tail cee
e | 92 (TERba T TIRE A, 4TS, anir @ sGw TFell, Seril, e,
M, SwanE, aeeaE, B wrTies sewed g Tenfn wifdte IaRE o

TR (SHRIENFT ATt I Andrographis paniculata) TRwiee SHREIBT SRew
O Te9E | affe P T Rgs, 0 oot ¢ 6 o TS ordE eFfy At e
e Hivemn w5a Tz | B wrftsfcee o Fge | dam Al Tomm ==
SHCDIRATFETIEE TS FHFCHM | PRI ST, A, FReee e =7 | &8 T
T, gE M I 9R IITC TP € TG el 7a | «ftd giebia afearsi gt
IR |

5 (Speifears 2Pl Al Azhadiracta indica) (ETPT CIIT9S 9% AM Afel SR T |
aTe WHMGAFT 72 WHH GRCAPFAES T4 A v 3w &% (@ - ek,
s, FaRFE, G oef$) | B9 9r vy 3%, =W 97 el ®E G§eA,
el g7, Ffeke @ 39S | @7 9w S5 3R o Ticw 9T | Ao FEm 3s e
Fiai Retfs g, IvTree, SiRam afStaiael, @ET-ToReT Torw I, AT oot 3,
T S-S, MRS P 'AF, Fo-A[SCHT TS (T T I | AT 5 (ST T
sty | St FvarT, e g [{fen RreTEhe ANt aRgS | T,
Trifl, 0 RS W=D |

PR (FrrlrT EPrRepaagl A Cephaelis ipecacuanha, GTA JRCTAT) T YA 6 @
dfme TF @TF arefon, Prefm, T, Akshs faEs 2um g arnnfE - g b
Srri | 2P Sital afte smMT @il IRge =@ | aviel ot SRR, FF AREES, 99
FERT @ IR aAfSTARFN |

e (Cinchona sp.,CIg W) IEAFL AFS T, TS 8 M Qe (O o=
25 T Toiwia sheai 7w | @fry $2aide, SoCaTiRE OBy | FRARG-9T A4 TIRE A |
SR SHFCTETE (antimalarial) BR? apfes $aEd, o Toimm w=E Delts
B (TF GHN
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o7 (FRFA Tl A Curcuma longa, SFIEAA eiia-Referace) sHifde 57 =7 oFeac |
A WS SR (N1 29T ST 90% s Toma B e Sl awiieh | @
24 T M FEAGT TIFSHCEINT, (antioxidant), &FEF T (natural colorant) I T
T R 95T | 3g edf e SRS | T A6t A T vz S (Rrige
FoOISE @F @R T @R TN A (toxic)) ; 9T T WFI @A (antiseptic)
T | T AT TaE (o i e o AR R w0 | (e oG SHime
FEFHE 8 TG AfSTA-97 FFPICT PR (Reiw 3 3 =W A C. aromarica -3
(OT#) THTE (70 | PN W Zoed 9 (Al =W A P TF B SPIR) 398
TTfer |

SRR (Dioscorea Sp., GI@ SRTHIETN, A& A1), AR A FS e / AW =g
| TR S A A, o G W RIS, TR A COaAe AT BT |
aft GICTE T T ; 9-=Iel FhCFicvaEe, Aefaie a6, o =l agfe toft
Exll

Awel (GF A Mentha Sp., Gli@ @GN (AtF PieERG (on, qHE PRGSO,
FRAS (567 Beoim =T - AMHR SFTSH SR oM T GFRE | [ BIE5, SIS,
AT, 9FH LS, THRHTE @S SIFGEILS, AM-FIM, AT, AR-SE@, IFAN, WAR
TE, R apfe @ 398 4ol |

Yol (PRI T Ocimum Sp.,Gl@ ETHITN) (ATF STE SF F26 Q0@ (4 BAMH ¢
s wrifoee, Tefemm, faies Fms, FaEm) | ot o @fF @FE (FEfem, TR,
R $Bfeem, FTTiRcie) oo sveal am «-wel, FterE, @i, R defe
FOCR | FeTieTe ot o igel, W THEE =e ©fF R ToAmE | gerl Ao 3 T
I, AR, T4 (croup) AP® Toime TEe = IW ¢ AR, gF I, Sk e,
CTRRNIEAT @ LT Pl ZM 3, *FreSl @1 T 9 FHola IR efetarn @ | T wir
o, T, T, BT @ oy BoR o | e St e eférany
(prophylaxis) TG FR | &g T M ¢ oA [ITA | W, WA, biw, e,
={reaf5, TRl @R g Rt s tefice gert sl | (oF (RRShrm ormen) Jr, e
@R TRN-4 IS =T |

AR (Rawvolfia) T TTARA, SOCAMIZERT CIA9S) Moe ¢ ©F T4 =T o 301
Torwia siiedl ot AHE T SR e i, @bmmigs, sret, sy,
AHfAoiRe, Arstalim ¢ e | = Ta=r wee THor g T a3k iy TEhE ¢ WY
TP e e @R wigm Srewm Bt exifie wt, Fae o@ e, o A
TeTE NEE (A (euphoria) 9T FMGT i (e 7 | S FeaEferas T
Tirlity e opifanfaE @iom ataht T | SIEEEPE (i Higed Frews,
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SifEies 3R ates (adrenergic blocking agent) | FCAFGIe i - @7 e wa el
FA ARG5S (synergistic) &1 7% a1 7 | Fepiel, il a1 ARTER SFPTE (ulcer)
TR 4 AN G2 (OFw ARA T SO |

15.14 FE0<E AR

1) 99 SE N [ ejreRd e Tom wiE TUgR 2 [/ e e (@@ 9

a)  SISRITEEES i)y GEbEFmTS

b) onfEREE i) OO (lactone)
¢) rEifeareioa (iii) T

dy  «rafea (iv) IPE

e)  BATHW (v) P

) TEPES (vi) SECHifEa

g T (vii) =7

2) WFre Tea fua (wi it Sl ) ¢
a) TR ~foe vTw SR WG (ATF 16 1B (M @i WiaRe at HAfareifie o
(BTG T S TR ARPET (TG AT B AfET BRI |
b) P&’ (Quinidine) LTS i TS =T 2 9
c) FEFNE Fi 9 @F o Trcarer fF & o
d) SIS AMiTS @ 9 4TS TP ST 4we Fa 2
¢) TRIIE-a7 A4 T TrAd T |
f) TN ST S St ARy Stacant Afiafe zerm smef ot )

15.15 &l

I

ST (1) a) WPET S B (FreaeiaEoal 91~ bronchodilatory action) Gt Pt
A9 T® FI (T |
b) Ailanthus excelsa (SNETTIPPT GTFTT)

¢) TP et €3« Frm AWM T, qW I @R R 478 @Rl |
(2) a) 7, b) 7, c) e
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FECIY
S (1)

=
TAETA (1)

SR (1)

B (1)

. (1)

a) 3w wRficifPr
b) AT ATl 9 T IS
¢) SITSITFEIRS

d) ST € SIS, @Al TR | TR TSl 9T TTC TFS ¢ R/IGH
Gt |

a) 9% 9lt=. (G SIS GIRBAPFTG (iriterpenoid) AR 7g9 S Fm 9 |

b) e werew 58 WM (@ GIOEPEES A SreGaeta | ot wors
AT oow B39 @e e s T 99 S TG (10 ppm)
SEPIRH FPGATER o] f[am 9 |

¢) FRien, 9T (o8, TFTE- T GRINCRIZBRMNCTG (tetranortriterpenoid)
el o fiw cwrem e Bl |

d) Freem oRfd IJ9RE - WIFHT, SRE-orE, SHans S «7g
WA Ga TR |

e) e Wi it FEbrE iz I wy W TR F@ o |  deiE
=i et 3R ~im )

a) “FGATSR W7, X, PR, WRI, SAGITS ST |

b) arafed, Prele, MEwhe, ek Ndga 24| ¢ araonfE |

¢) B IR

d) Preera SR (toxicity) T FEwm Faom wgd oft R aerwea

IR W FA ARG (methylation) ~fere arafba-a Piefs w3,
S AAZF T 2|

a) IRCEN ; wwRam, e, FREE, @R
b) ¢ T[T - F2EA |
a) SRS ; b) BiTITaR, FASHG ; ¢) AFFTS
d) B¢ a)-71Fa Boiwmi ¢ TEd (9 ;
e) T b)-TIIA
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sECEfEE  (1)a) 797 ; b) et ; o) B 5 d) 7T ; &) 77
oot ()a) GIRGEN, FFSNCSE, Jord

by Meqf, TRy, Eaere

c) fog

dy 12%
TR (1) a) O ; STcAFEE, HESREE, Fig PGl o ¥ 5igAt

b) JoF& BoiWE - B ; ARE Seme - S9GEE
akral (1) a) 9T ; b)TeT; o) T ; a) e
(2) a) TR ; b) Sorem, THOR, FERE ; o) STEElEE ; d) SEeE

TN e
(1) a) ii, by iv, ¢} i, d) iii, e) vi, f) vii, g) v
(2) a) ATE € PAAEA (F3 15.3b, 15. 7b-elIFH)

b) T - SifSae SmERBEAl (Cardiac arrthythmia) 9 SUIGART FEEEHT (atrial
fibnllation) -93 %4 |

¢) T 15.8a- AP € b- TJIA|
d) @B 8 AT |
e) W5 15.9a- SEOTE

f) F@effer =T Tggeret A ARTHEET (polymorphism) R PN (Cross pollina-
tion)
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b 7 15.1 ¢ 55 SRT GFG qoH
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{a)

boF T 15.3 ¢ P 1 (o) AT ©lET SRARCT ; (b) 99/
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(d)

o 72 15.4 3 g% AM—I (o) BT ; (B) WTT CUST SUBIS ; () F=IRTPT; () FoT1
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o7 & 15.5 2 (q) SRCRET (Dioscorea (Yam)- ST aFh a4 ;
(b)-(d) Fifeq 40T &G (ubers) |
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g 7 15.7 5 T (Rauvolfia serpentina) (aj Bferig @i x| ) ¥ 7!
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4% 16 0 Jefewfawsl (Ethnobotany) ¢ ¥icel, fafem =it
S TN

N5

16.1 AT @ T
162 =L

163 Tfsm =

16.3.1 Sfgvaremm cidifavics JeewEwE =t
16.3.2 Sfgw fwitg “tat wnpittg cadfiwast
1633 SIS Ja2a/ LTI ST TOeRAwIE * PR
16.34 TcERT A W [ENe Jeen Rem
164 939
16.4.1 fafew weeaidia wog Sfecm amw
16.4.2 coufe Tfew Seprac Sfeam ¢ o ¢ v
1643 TefEwRmt ¢ A
1244 <fA@ I / IEI A CUIT @ASA (sacred groves)
16,5 AR
16.6 FECIE e
16.7 eIt

16.1 AR @ T
agRL 3

(TAfE BEW SIMABIHIA (9FF 15) S 2EeE g dep a @ IaEE S
FAR, @A Tfewmm T, DT A PR, Wy, PioE, olemEs 2oiw ST et s W
TS ATl T4 =W | Tfema ENieT JaRE - SN (A0S &Y A, 99, S, 93y, &ifem
Trimm, FIRS M, SAimE e of Fin or IR, Rame - SRR SeE IR 93T,
TefRmimE wiceer 7| «3 [Jarr Bvm Ewiwe o FRe 9y @ @ e o W g
@2 T ATIP WF = WA T4 FFIG-RATEF (hunter-gatherer) T T (nomadic life)
A AT AR, (12 A (2T | RAWRGN (Erhmobotany) *Fafo 7o B *twa Tomea s
2T (Ethmos) ¥Ha 91 ®ife’ @32 T (Botane) *Mioa o Tfgw, widfie fafeon wifecaism
Sfewos |

oS 6 @ 78 7% TGS TEMTTd FIF a9 FE T SO TPRYE 8 *ORME @™ |
TR MRS INEA IS A AR R T A | IR0 G TG ez | Grad
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SR’ (dialect) 116 6 @3 ToI=[@ (subsidiary dialect) 227 B 1 @ Semifeal 427 © (i
fReMR) [ 31 550 (@il ’ROTR)] STeBl §Te SRTe M FE | S 9-9004 &/ 15%
TRAE G AR | BT fAfen oS (ethnic stock) (TF - MHRTAS (Mongoloid), FFPIS
(Caucasoid), 2T (Negroid) €3k SPERTES (Australoid) | T JR SPEETES TAPTS
TBr@Ifernd RIS (Negrito) 03 BT I | 4777 55 MSRMA AR W47 € 5[F SRS, M6
28%, TEA-TE 12% O AR (8%) A SRS IR To-RARR SECET | SIPRW FTh
AT 491 T RIS TR | GT7F GBS TRFG ¢ BITODR TR T | 599 7k T
dat e i | FEasfer AT oy @3 TR wiRey ef$TR wEEd |

T S
a2 qF0 1 T A
o ©fTed fE MAT TtE @ I3 b FF (I @ ™ awe, [be amm
Sfevk A=A FACS MR (T THCY G AR @7 Tre AR |

o T A sfftors Hiven A T Towfemm on v A% @ Fo G@fRe)-¢
Y O TS AARICE |

o Trmife WiEm Tage (oFw Sfew (Ate Wiy e Tgq Tgn €3k Serm e
AA, @ KT 9% 97 TR g8 T A FOS AR |

o T TREME FAEIFRT ISR arEae] FRa B TS AR |
o TomiftTma AU I RS (@ ‘CUFe @eR A FEIT) T IS AR |

16.2 X

2eTARGI (Ethnobotany) 3 JoEwEw W Sfavi@crd @ A @FF (composite)
e SwF "[Ff =FAfEARE 0 (aborginal botany) s #RbT & | @3 WT=TH =Sl
RS AR (economic botany) AN | TFS#TF, JFANGA CPRCSEA R Skew
@i ST 9k TS S TRnfimm ses gas 2P 1898 I 2LTARGI
b oW AR IA (Harshberger, TW 1896. The purpose of ethnobotany, Botanical Ga-
zette 31: 146-154) | *RASHNA SR @me (e Senim 2@ sferl EnwsevRn
fazaest |

sl 2 =, TRvw 93 @it 2l sifift TEer fowe feda @32 | SRsimsE
fafen wwomda g3 S AR A [AeadarEtan SRwhR I9RE IR FTetE e |
Wy, I, TRAM, GEFERF SR Sifw aEe SR ore RkeE FEce | Wrewd kAl
ciEl eiffa Pivema Soiwad, 7=, Soii5|, @6, 51 (taboo) 9T BHT (totem)-
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G &ASF T ¢ REAF- 9T FA TRwger o (THE IR ARFOS WITST (biological and
cultural universe) 9 SRRG ol | ¢F =, Sfen f@iw erm Torgw wforwld ==
TefEnw |

Sfermeaced I o s sE e A @ - Tefenimg = Rfen smadi e
Sfewgea AT 15 1% (a total relationship of man with plants) | €% I9CIFae dfedta

i W @3 foRgel FeS-«d (Schultes, RE 1962, Lioydia 25(4): 257-266) (eTi Toiewiawa
MR (_..ethnobotany is. .. the study of the relationship which exists between people of primitive

societies and their plant environment,”)

16.3 Rfew «r

TRMR@ICT 2F TS 4 TERARGR At TRTE | SRearda Ao JeEwiw, Jure
TR -0 T ST TR ol wEmera Tefmivim faay e At - 3e
A, =R, A, JAFIRE, GRTCIFEs 49l | WRE Hierrl, Tere T argEmg,
el 31 arnien ), Fhfw, Somfar ai 2forne aefs Sfenfem i Tefenfwm
Tttt BT 915 20O #Id | ¥y &fof *tam [t “2Ti-(ethno-) TP (prefix) @MW FaC©
(A, @- BATATSHIAERE (ethnoalgology), RAHRIETPRIE (ethnomycology) &9l ; =R
Sfenfawnaa “dE TmfEE aneEd SMIAend I-TAERFEARE (ethnoecology)
2ACFIGEFEBR (ethnoagriculture) &9f® |

Fazifae wafers FarnR s T o o3 e o oo = @ )@=
BTGP (ethnomedicine) A 3ATH GIGTFRAGIF  (ethnomedicobotany) @3 *M1at TR
Tl A RTINS, ArahiEfeEtE, ddrandftaiftan, aaredtifeT,
BT AT S, 2ATHBTPTEIS AP | TORATW| S FIFS 7 (497 A0 *-Bopram
AR FAFRFS AT A FHO (fluid) SPLR TR |94 T ethno-T ARRTE T a1
‘- a3z e sifder TR SrEE SRR Fa Wre dEEE, @ ek
(ethnogynaecology), TOIIM | S ©f Ffewgm w8 =0T ~d | Tefenawm Rraveea g
ARGI2 HI-ToMIE SRS A TaRE T 9FiET ATIU-okG DR |

TS| et T TRgE SRt T @ WY AEhE (applied) 3 AR
(utilitarian) ©1 T FRE (FTE FAA (12 | GU0F NKFETF (cultural) I T (aesthetic)
Sier AP | W @i (folklore), TSR (ethnomusicology), TERTIHH]
(ethnocosmetics), TOAE/TwIeAfERI (ethnolinguistics / ethnoetymology), Tg-a¥i 4t
(magico-religious beliefs), &IPS | WHHT TG Tdifte Fmam "[Ff, el TiE JefeniamE
M =N-Beiiei-sres i, el R siemigs Fa AR | o wreE == e 7R
@ e Tive Rige, g et el SRGAH (fluid) TFUR e, Wit @FiES
o W 9 ogve wiFibe GTEE 16.1) @ T (exhaustive) ©f8 @@ g F@n
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I | Ao T 9 HHFRDE (overlapping) AP - T TG @TFAR T @ (e
oy iR ewad et

AR 16.1: TERWRWR =Nt - Bl - wrgee

o Efegwarew cififawie

BT SRS (ethnoalgology)

2T METEE (ethnomycology)

BT FEFERG (ethnolycology)
2Tl TR (ethnobryology)

2e7w BRTEES (ethnopteridology)

o Smf@iem =t sepi

BTl BIFCAR (ethnotaxonomy)

2Tl FFER (ethnoecology)

“TfEre 2B (palacoethnobotany)
29T QRTEGEA (ethnoagriculture)
29T 2 BFEDE {ethnohorticulture)

o TRTafeT IR / AT TP
29T ASPH [/ 2TTISTREs  (ethnomedicine / Ethnomedicobotany)
(1) 2ATTFHACEETS (ethnopharmacology)
(2) TAEHIEFTIER (ethnogynaecology)
(3) TUEELATTTA (ethnoorthopaedics)
(4) BATEAIGT A ethnopaediactrics)
(5) B FFAETIEG (ethnoophthalmology)
(6) ZATAGTPICPEIE (ethnotoxicology)
(7) BACRTHIOFA (ethnonarcotics)

(8) BUATSHRAIR (ethnoveterinary)

(9) BUHCRBHTA (ethnodietetics)
BARFTAG (ethnoarchaeology)
BYTATGAERE  (ethnometeorology)

o cgfos A1 AT Aol

@ SNl (folklore)

Pretief (ethnomusicology)

pEMIER ] {ethnocosmetics)
TORISG/PRPesfERW (ethnolinguists / ethnoetymology)
ﬂﬁﬁﬁﬂ P (magico-religious beliefs)
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16.3.1 Sfgvaitens cififawica Tofenfaw =t

e BB oiR Rt M GRIG THMIER GTI A PR TR A | R
Trigae! 55 QTRmicE FIE Gl (kelp) T *RF - W IR (Laminaria),
SIRFFGA (Macrocystis) oSS AT TR A | 42 TS CeApE, S, b
@ (I~ Y | B ARIOLET FIaa1S (Kanembou of Chad Republic) 93 &b (I
EHF (Azteks) TRVIET ENF 2{f8aa =A3qR (Spiruling) AR 433 SETZA W 417 | @-
(AT AR A BT =ty Wre i |

T35, SR 2T, T3 T9 403 AW SIS NN 4w, ey B 7R T PR | (A
g 7its, Y2517 1000-500 T FiTS Fiea TSR NS AL GRS TsaRna (mega-
lithic laterite) SUTRE S GoF [ AWET SRR, FFE (Kudakkallu)] &< 3w,
GFHFT GOTG | T 8 @WIHE 947 F9 (MG Zo! | AFFoTe AT MR
(Psilocybe sp.) 'S SO (Amanita sp.) TAFE ALH | PTNFCH 6T (@ 92 AT AlSTEAPISET
TN IS~ <ITF i AR TR Al hallucinogenic | 99 &etae & Tiwifear sitwr @2
Grsa-a7 (Regn fies oo @2 BT @Ewm i @el ) a0 Sgaa s
CIRITAN! T2 F0 2 Qe TORWRWIR Ml TCrRITFiea oresfs |

ST PG (Cetraria Sp.), A (Parmelia Sp.), FTHIIE WFTETS! (Lecanora
esculenia) @S TP (lichen) ¥t SRTAETIFTAETG T TEYT | TTo@eqA (Liverworts)
T (Moss), ifen @siidia @ 9%[ 33 | « 79w =1 ZwEiceies oesie | aieceiesiieas
{(Lycopodium) aranfeaT (Lygodium) | &S FiH-TeT Sfew WA SATASETSERE Raaag |

16.3.2 SREwfGTT Hat SR e

fafen e Freem et wa I G | RifeR e et S Sop, S @l
F(A FIFE SR e, #1el, oW, TF I3 *[[92 @NREG I @A | @ T/ ZToneenig
@ ; &S i @IF BIRPEns (folk taxonomy) FeT 5G| &, i (B. Berlin) 1971 e
BRGNP TCFCPHE (ethno-botanical nomenclature) i TNFe TRFE AL ST
2T R | T ATET (@ WA G BRI @A T T T SE=F | 1963
AT @, @, & (Jain, S.K) 9F TG Sferna wia TieE Teoife ¢ A= cenoa
TG TORVRRIAT @2 *E 77 %2 IR I | Z5PT SyIRIEerT (Hortus Malabaricus)
AR Fiam Jom @F &N &Y | @, 91, TFETRT-93, (Manilal, K. S. 1980) @3 are SRR
SRS A S ARG T Sl g9l |

fafen st s fFitarm ifdar oifim, Argea FHE 4 SEAEn] 9iNal #iFW $3
OTTCR | ORR SA Wi RfeH argerga w3-@hd (biodiversity) T CITIR | €T W GLFS
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@A (sacred groves) Al TEIW BT IR FTIMTR T FAFER MTH9, WRMIE e
GEIFE G T T WA ¢ &I TRE AUne SoEEe afe wpa g wew v
wigfe R@al | (CTFe @eA-a7 AEE G 16.4-4 SIE e Feifis =i 3=79) |
67 RIS “faten @ @2 et fTm Bt pEfe A JgRmT oresle |

g, T IR @F g o Ao i appi R o @) g,
g3, Tl Srioer, SiFe TR [ (3TF [fen *01 Tiee sreh WEey Tga
T GraCR | &b @St I9 FFfS-ReRSE (hunter-gatherer) ¥9 (T P WFFoCS
Toiiie T O BRl MW B SRS TeRW FA, @W B, SIEoH &gl | @] [ bE
AT FHE, T ¢ A7 714w, Siw 374 @ WFHA, *1F ARA 6T T TeEE, TR
¢ TOrRT TR IRl Sfev awife o, saft o o F-wdn S aefs
2 GRS - 93 Iag | (¢ Rewed fafen saibE AW, S-SR 2,
T ORAHANT ATIE, 2w e oiw o ag T e araEd o o =R |

ZQTMEBFETGIT i< (A BT R Tl Tl Rrnas Rrase w @) Fam
e, R e e T ToAl ¢ O AW Be-GeeT | WS Jer afite
ARG v T, (STF-Bwie AR T T XS, B IR SACFE T |

16.3.3 Safests ayae@/erae Sia Jefgwfawa e

BTGP T RACACACCF R Sy Fiee Afbs, @ -5i2a@ @feHa (iribal medi-
cine) fal @FF GfCPR (folk medicine) | G shidll, &b sfR-+irpei?, @bt cftsm
T Wiy Rem 33 e SRmE W ofr, @ Rt e e (Ammi
visnaga), SATSA Folerd, WS, B SEHER SHITA (Artemisia annua, TG S |
AFGITF, BAGCACHW Tofeniaeitra Srore oge7ld =t | SerYy oill, swaei-ofa = a2
A1 7 |

Q T el BT Mfere Rfen SRR, wemeng 3l b Five SFeite frd, T4
SEA RGN, T, T, TR, W oot ATt T =) S Temiced wid Sfeni
R FACeA RO S @ TRPD SPIICA | S He@es ARGy S wWee Gl @
SRo@ i oA THimE tofd zend 3t iR I T | 9w, oIw TfemwE Srifaet Al
FfFiel oo DEOMIET @ SrME Seor +te, ¢t I, SUniRFErE,
RIS aefe TR fife zmme (@ A& 16.1)

ZYTAIIPTE G TEeMRSItTd Srew R TP WS« T o=-Ba, SAmEl eaE
@S TP B q S AveifeT Mt Mgty Wea ot 3w a[agi TRy @ e
=ERel T | 93 R Ay el e a5 =z | @, FmeE (Smith, CE Jr 1965) @ 799
T S T el @@e kAl PITIte™ (Sinthole, RV 1976)' BT (Y9]8 1 *19%)

1. Jain 8 K (1963} Proceedings of National Academy of Science 33B (4) : 525-530
2. Manilal, K S (1980) ed., Botany and History of Hortus Malabaricus. pp. 70-77
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O TR WA (37] 2 *19T) agelies WAmrr W Fok wden SRvw o, 7@
AT WE AW e | 93 4AE S T S |

GF0 GFE TEAFA (R T T AT (7| TEE, G TRRITR IS TAT
siftaer sdiem 3 weree TRwerirs sitedl I | AW R S qaTe St @ bare
A1 1985 A eFfe s RS Pl @it v aeeicR sRiel e g SRt
TN ¢ | @3 T R Serfafaerfe s wreefs, St 9enis Ay |

16.3.4 MEfeT A Awfwe o TefewieE

fafon Sfem oy Sedia T WW @FINE, @ SR, EIRTIRTSS, &AW, I S,
9T UG ATy 9T HARIRFO! Tl TR | YT T-aTfF 9 TTHO ST Jate
@R, TofEw Fwrem o3 g FRe aredr Ramag ) @i, e ot
Figfe TE-EEE FETS At TR e @R sidE e sk Few T weE,
e WS e | SMRReAel T A, ATHS WA R o e R A W e =
Qe T | SETS, ToA (AR Oi &wT vefoze IR FGS Fa2 97 T | T AT
TS A AT GR FT FoT A GR A AR s ety W o o7 | e Sew
WFHd, ISP ERPAN, RfdFan BoAmtE g fer w0 oerE, 93F Smom
T TG | T TR AT qFe @R SR SRpTRIE TRE |

fafen TP Aags AWMy SRt A9EA, BT defS premeRwE 9w | AR (Parmar,
$ 1978) (RTARA (T FHAHHE 5 TePr=mited W A8 ©F, P, 23, 9FiW 9, @,
T Apfe Tgw Jage = | AR A, aFoEl, @IOR], P, T dvfe IwEE Srmife
TRMICE WE TR T A | Aag o Ry perdme 93 Topiivm g |

oaere TMI-TFS ©F F9t 0T Acod | ARAFER A7 AT OF 9F, @ 51, 5 @dl
¢ T A BF S0 @Y T (T8 GaE W, fe IR 0 SR | (e, e,
@, TNCED SitERT SReTEl @ehE AR $a P | S a9 it @ o, @,
sifert, (e avfe Sfew o | o T SpileTe Jeemass] S S |

fafen oraR ssBE linguistic groups T3 TiETHa A== NS FoRIOG/ PI7 Feifetam
BopiidE R | RS seiidia @ ey St SReie R Sfevge 3 93t SR Re
A TfoRS F9AM L6 WM | @R FeS T, OfF erif@ e apfe a2 o9 =K@ o777 |
92 TR o TRRrSE @it [eR =ity [ea en sriw e Ry @)

o A8 BATSTHMTER TLad T FoE AR 437 P a0 | S RS
CFraR 92 TP (M, Siks, w98, STFed, i) feFt e giee wited

5. parmar, 5 1978 Folklore 19 (1) : 36-27
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@M T | TG (Arisiolochia bracteolata), B (Aristolochia indica) MR A AR @
G T SIS[E &) IR F(A | IF61 F(o19 A& FCA T (A @TiRE o R
st PR AN AT -7 A T S @0 | o T 4 SR I I9TS |
@3 e AMLET A T3S BRvie Fea 551 @2 wresHiE f{Ew)

16.4 9%

TefenRwE <fge oWy APFRE WEmR Ferwd T Fare AR | SR, S 97
T OF @F F(A G FE @R | HTEG FCEAGAD 0 AN O T2 | HTe,
(@ T2WICE Wgd ST SiEeaE o o, ofR i, S @ Ao s Sfew
J[RA FA ACFH, S T g5 Ao @47 | s, oFw ST Spre 209 S
AT | SEA ST IS S AR SRRSO | Oi3, ¢ SRpRM PG R
TSR T FACS (A | TR, GFE MW, SEPPHR AT S RO @32 wRfs s
FE, AT T WDy B =a Bfew sk | ojfed fifen wwendia wg ew e
Ry, Rftw = fowm &E, adwe @de @Rie ot B e | @ IWE 93 BaEs el
fofee a1 wae@ | SrEmcs, CTeEmites Twfee e Sfen sawa [fen Tom Tew
FATS A= |

16.4.1 3fen woatdim o SReeen Rfay T2z

fafen sremcm TR o T @A SR T R TRE T PR | Q96 T
I GFR (IS SR SwizAe s orea = |

o SFAfts ¢ wiegblere Tiges Wimpayg - Ao, FB! 5, GRF =N ¢ Foer, qw1 / Wl
=@ Giteert), Ien A (@6 WEAm)  Mangifera camiosperma, 00 TETE, TS
FIENGT (Gardenia campanulata-NCa T2@IS) 8 A NI (Gardenia gummifera- T,
@il TPIfS), DI [l BT (ﬂﬁ?@)- Amaranthus tricolor var. tristis, ﬁ?% | oSy
Hiwaen, Teimfont am 3900 © T awfen Sfen ca Qs atE g 800fe emfen
AR 2N T IR, TR W7 A 2000 awiE few, e 4w Ko dww st 9@

o TS, «ifE, vm, %fe, ool - «F @AT AT 4R T O T RS J©GT T |
[©, S, (FA AR T () ; Mowt i @@, cgh, WEd, @E G e WD ;
qRCEA, A6, W, Grel, Bwe (Sterculia villosa), e {Bauhinia vahlii), Eﬁf“mw
(Ichnocarpus frutescens), TCSCTG (Abelmoschus esculentus), 9T | BETS TGS T=MITR
WA 2R 5251 oS TR AT TF T TS 7 (SRS - Gt W 50 5 oy TR
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dpfen TF TR T | OiFeie], M, i, Figm, o, e offel, Tonfw e =et
ol T G (SRS A O TR, 5 9, Te qF, 0 IR, (95T, TR S
ST AT GRS G FCFRAF M&INT (Coccothrinax argenting- 1 /SITRTIA)
et fca g toft a1 =

o (STw BTV TR - T, TORWRWE e YgR I T = AR A GACARY
Fifare Sfeww eafk wETy v, ot Sfew-amRiEe ot Frad w9, FrficeEte Fdm =
@ G A, TR TR e €3y B &FFE T WA AT A @, YRS
DieoTITE 97 eTeT Q49 T (A Swifert AR (40P | T[E, (P 790 B
AR #[tE @ et =B 7 (screening) 50, ToWSTE Tage @afd v FACe, o
IM RS T | (A, @ Sfgw 93, Pl AR IR wEik fibe e R = wee |

fafon =T (herbaria) I AR FAFFS NG MATFER TG TPEd F(E (OIF €3k
STy ST A=A I A | i FEnE (Schultes) (31 ARERIRTE Sewowr wHEe
TROTSH il W |

ety f[ifen Toamfe qRge am 7500 T Tfen awfen T am 950 © ewife e
e Sttt At fRcabe =t Swimmerget SEd @ AT - Canarium euphyllum
(FETS oWz, ohg IPHCTA, WA, Paconia obovata (Feim Sgaires, oif@
Prefemn, «fcw ait) g3 Euphorbia acualis (3Tafm WTITIIT‘%TL eilg SSwafemh, Wy
ot Sfen efosfer a0 amir @3z HEAtre MARDET (theumatoid arthritis) 39 FRFS!
@A OFR | FEACI (Androgrphis paniculata) S Adina cordifolia (TS PEFER), T
PRy, NG FECEN) SHSYET TS TFIN ( hepatopratective) 9T @M afSraiy IR
(immunostimulant) 79 &Rl TSR | Wedelia calendulacea (STRCCRT FEANGCERR, Glia
SEAGIAT) @ Kunsileria keralensis- @ (TR (AR, T[WLAN) TS € TR
(antifertility) T TR | ~IRGTCET S6TE; CGACK] Trichopus zeylanicus (GIZTPIIPT @I,
I SICHFIRTPT) -97 FIEAC (antifatigue) @ FZTNETS] IRA@ (immuno modulating) SRFS
PR FA TN 16,1 -9 T F(AR | G HiFe SAF Sewd 0 T IR AW (TA& 7l
@R T, TgEeld WiKHFS AR |

o I Ao A ¢ oF Afetaw® - W, @, IFS, I/, e, v, T, S,
I, Ao, it Tonft e 200 © v ar SR atid askte itz | a9 St 3=
WY T YT R T iR Srea 31 VAR @Y GIEE bl I0RE RN SIS
TRV WA =S o1 |

® IR-IFA OM- IFEN, AW, FA, A, G, [, clenr avfs Sfew amife
Flo-TET tofTe wel Soiwife AT |
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® Setle (ea- RN = WRA, We, PR\, BN (Holopred integrifolia), AN
e T V& (Carollia brachiata) Q9 (AT | 9% 3T (O (SIS TS |

o Sfges w¢ - <O, E, ImER, ACHETA parmelia, 9TUFE AP, WERHA!
e amifS ItT ete Te T Fee S TFF T[T IC | SITwd R (REIE I Sy
FIET ANCAR T (TGN IS8 (Nathopegia colebroockiana) @ TSR 3
fabem) | foxal, IsETer Fo R G v fiw FH! Wi s Tv Fw, cEbee ofi-
T @ G T (SRR T | 9 a2 =2 W63 et T I AW=T (Dendrocalamus
hamilionii), & A AR @7 T AFE @ A W) o3 2 Aoa AR ATIEE |
TR I LT W @6 ITAF (W CTOW, @=E, qFer, @reEl, I, @5 aefen
forsficel age =T ASEE AR, M ; TIFIET, TEATS!, I, T, T G LTS | 4F
AP SRS (Geodorum densiflorum, G. nutans) ™LA W el A5 77 (@Ie! 0T |
FAE (oG APfS |

TR 16,1 (FAET I SO TG ¢ T [Pl |

AR TEgAFreisRm SRt e bR e sme fE $aRhes (TBGRI) -«3
BRI §F TPTE wE SN A6E SphR ARre Ifem SR RiaE FifeE (31 i)
Trigiferma We W | SfeueEie Reiam o Staq @ T=AG S Srmifon @l
G T 4R T TIHA 26T fF @Rtz R FwTel e ee | Reitme &
T 4TS A | (XA RV A FE O W Wew Wk @ g wea #fEm a9
30T | TER (FI SIT2d, R 2T Ofl Fece Sfme e | @l %o i oirE
TR % HIRE T T (W A0S 0 T 9B T (A0 O A6rS AE | @b
S A T | G T4 Reae S W 0 @ 98 IR o iR
TN SRR AT AT A 42 Sl B TS wAS =W | Al I SRWD =@
GIECRIIoT (ST RIS Grelpaert (Trichopus zevianicus var. travancoricus). 03
T TFET PR |

Tfew iRl RrsRe e Feem T A5, eiefireim, AR ¢ arefemmdt Soimema
IR GICET | ATSIA W4T ST AMECHEPITST (glycolipid) T “eai a7 T *acs
RS FEAE (adaptogenic) TSl TR | oM Rewar K IUwR=E (WHO)
foriet Seart o3 “F=REE FHET (polyherbal formulation) 9F SRR @G
Wt 5iE A, IS QTS | TP 7 (licence fee) AR T (royalty) AW aie S
ST FW TG WG SRR (F-SAEADS TRAFS Fow A | @ @93 Bemiva
2iefi® 1l TG (Intellectual Property Rights) i Sriwiferaag &ivf fee |

Ag: Kurup, AM (2000) Yojana 44 (4): 5-9
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16.4.2 (=A% Sfew wprme wieam ¢ ord e farve

oed-Rom 38w wieT =R wofs wmer At G, o3t SR Wi | e
WA, 2 X (Schultes, RE) T A I=7 (a8 Jefewcasalere Tt Siecces Sea-#fou
IS GEIR | ARG W e AT A G -SwifEs, s rdem g
Sfeveiigs wferm #itd, ffen =il MR Wy 9t I7=R g FtEw & zome | @2
S, (FHT Tt TR (Josep Dalton Hooker) T WTEHISH S TAFLH (Alexander
von Humboldt) 71 =837 | SRATS Pl 9. @R (Bodding, PO) 1925 (RITF 1940 ATAR AT
AETHHE G717 AT BN | TSI, 97, (T, (& 1963 - 1965 @ Fapaved wifaa sie
¢ AR TS SRt TN fitaed ; @ @ Wi iRk ¢ IRl Sewif ; @
T @ SR FRCAHE Greieeme, . sae) Wew, onfa efe, 3, @t fomr @3k . B
e @t Teiwiieorm aage SRt fueils aem wrare | @3 oifet s o 7, a3
TP | Tfew SSANH (o TG el (VAGH T {18, @8 G SeFHIca TP | (i,
LTI OF 9T 2fele (re =T F4A 16.1-9 |

16.4.3 TofgwiAmt © el

few AW (Conservation) STENTAFS] ToETiy Fa R@W ¢ Res Tw Torzg 7@ |
AR, FTFE @ SRl R G2 APINE T& FHIT A5F bEeE | [Fg @ et S
e 23 o T, (S T RTEAT ot ffen Beiwiie ¢ waidla W IR e |
(Tl IS SIwT APTH], T WPPTe 206 Ol (AW 2 | Oftnd &9 @ RS =03 f[eim |
S &1, Wgle, dfeyy ¢ wewel-rg weeian fefere ffife @ s &1 om
WRITFCAT HATS #4fS, O S TN HE S (AT TS HAIT | 9B KA ST @
e T ©f AR TR CA,1982 AIH O FHIAA AT TEF Bl T T
R @EfSsT OIS Ate? oW SURIAAR (AICRPE) | Ao ataadt af$sm € 300°3
T (R TRIASE 92 < b T W SIS ACAFAR (Man and Biosphere) (=
TR | Oiw SA «E oTH TS ST e i 40% I TR FACS GTACR

TRRIEFT TP TS GURe T AW, T T 8 - WS 1o ¢
&b wife'd o MR | Rem 3@~ ¢ #fow 76 @R RaEmm T e @ | oW we
TSR A 250 T awife iR THWET I T A6 @S [AENEM (National Bureau of
Plant Genetic Resources, NBPGR) «3=F ¥R &l (MeA 2T |

16.4.4 “fa@ a9 /| $Ea= A CFC @reR (Sacred Groves)

FZ-ABE T (ATF SRS A R, TS (AT 7E, g gershl (S et 7%
©TF IS SR (@ S1T8) @e S m@F T B T div | awe AiRE SoR

373



w1 Bfew ¢ TG @R T FE ; @A A Sl TReg T A8 WA (taboo) | TRER
T TS AR (F @ AT ST TS 9 PR (SIRHH (climax vegetation)-4
TSRS T | @7 Spifes Sifg e @ (w7 b Aepfes sifde T, @A s
b <A ¢ o e ewifen T e S, ©f @ A%E0 | TR, O SwTT &
G2 LFICAR e ~IRQ I A Fo THe A A wga | @i o, O, oS e wied sirehis
TRAIG RTF 7w T TWEE o 71, Yifie T $oim SRR SieTeaees (Vartak, VD &
Gadgil, M 1973, 1976, 1981) @3¢ @% SEAYRTF TTHE WA Tfcae | B, & ==
(Hazra, PK, 1981) Per-a3 Jite, Af »[tea AW e o @RI iwe afiew, <3
A FHRA RFR T | G TS0 [ofo Sferna Il (e - (T, GiIT aneior
(Taxus baccata), (RETER! WAIREP! (Helicia nilagirica) T ©RTS 7Y @HEEN GItag @Fia
I ATNS, IFRFAINGH AYFANTA (Exbucklandia populnea, (NT - [RATIETTA) IS
2 Sfew, T A ST FRCTTOPT (40 RS ‘ﬂﬁﬁ‘i, Anoectochilus sikkimensis)
OR YET© AiRpEmsifTary Snfi TN S (Paphiopedilum insigne) |

16.5 A=A

fafen Tslida e e o Hifarifds ST Semee @ e SesTig, @b
TefenRoR Ry | et et gt aws Raal 7/ | saif a7 5o s siRsi
W TWorz | Sfew [owsm T e, ToRwfwEe 5% W WAGF M TR | 2Ll
Toprife @t TR * AT AT T AW | @ - BATTRTEAETR, Ui defe |
FaRIfET e AT AR - BAEChE (TrMidiz 29T wrficere, 29Ut cifemia,

2efe) | ARFEF a1 Tl FRIFH (ATF ERiPreRe v, aefe sres=ii ffee 4 7|
g% ) Bopdl - S HNE AT WG A |

TolevimIE F oFe =@, S ofim wf@st oivE W Skvreie [y aer @
HETE e [ig AR SR | S Fha I e i wHikge Sema IvTRE Siws gof
T, @A ST IFT I | @R ST AT TG AT wiwasta eniageT |
@2 WE SE BT NACF e w@iE 77 7 @ 9re SiHE T XA | 98 ASe T
4T (& RAHCR Rba o wiel ’e, @ LI A O (ST -97 4179l | SRSy G5
T PEHIN AN A FIRTHRA (SIECHITE (climax vegetation) TR I3 (&4 (abcad FofT |

¥ %2 Jain, S. K. (Ed.) Glimpses of Indian Ethnobotany (Oxford IBH. N, Delhi 1981). pp. 272-294, 149-152
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16.6 JE0AE eriiel

1) TACS ST T (AT WA TR AT of7 T
(BUEY, AT, SEb, Torgd, TPAER)

a) BTG *wfe e =™ Fraw —— |
by SRwfwi= T SSTFA T JeRA AW |
¢) A SN GO (CTRTTan) GRABIaT ——— |
d) BiEaE fEPTs S an ——— |
e) SOR Trmifeal (M6 ——— IR (ethnic stock) (AT TES |
1) ‘Sfey At ‘frey’ S I
a) T (sacred groves) (54 (AMBLAT S |
b) SRS THEeT ML Mo TePRYGE Fawiiwe 15% |
c) BRI Friefe Tfew 31 ¢ fRifon qmeaid Tras W id =1 ~ffregararoea
IERERA
d) P e. @R (P. 0. Bodding) #Fe SRR TOfen (IRifws HAF BT |
3) ey Taa fum ¢
a) T A FIFT @OA-97 TFF A ¢
b) TS TN Tofwifen M TS ¢ Sl 2T (I (PR, AB (T TS ¢
¢) BRTTrehm =i g Fi 2
d)y FErsem M Somiferwm Aage SR (vaf® THAmE Slell eIy, @ il SRt
T T |

e) AR W5 BFTS i b A SRR W g, T ORI IR FE TSRS
T, T FTAW 4R IWCF |

16.7 Ssasie
T AT
(1) a) TSR ; b) TOUGT ; ¢) BWH ; d) NCNREE ; ¢) SRAG |
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(2) a) 97 ; e) Tl ; &) 9T ; o) e

(3) a) SFFTE® SgTeT eliEE SfevTiTa FIIH SO (climax vegetation) Wl waT= |
Fo, (99 (Ibd, A SRIEATEIE @R AT | e Gefe awife, S@ifn *o5a
A/ I TS R IR GADT 59, Yq2 T AFAR T2 | G5 T GReW
e @ACS #AICF I A TAWE FACAE FiAre IR 20 AN |

b) G 161 ‘ABRAT @A |

¢) @ 16.3.3

d) @ 1641 ‘coI% BROD A=’ |
e) T 16.4.1
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