7
3 si00@ Vii: 2_ulifl azmfledmiuefuwied

LITLLD

sneurd Ha euerily

SNMeL BBkl &6l

BunLsdlementd HHBUIMT

% HTeuTs Sl& eUeTILIL &([HSSIS 66l
2_eaTeunrhldld G\BMmeTemeyld

% smeurs Hlsr euemiLiL OSMLSeOmIL LI
(LEMMEDILILD, EUEMSHEHEMEITILILD
SN GISHESTETETEYLD

< yGom_ GLmilenms euenilienu eflfleunasLi
Ufib glé618&meTeTeyLd

% 61F6D eUETILIL CLPEDLOMSHE &HlemL&@LD
BrevorLmbblemed euenTdlemgL! QLT heTaerfleor
UL IquilemeD Gl6u6rfl&61&MeuoTTELLD

< @neur WEBHEUTSHS QUPIGL SHE0S SHNHEBEYD

% [HI6TOTEILIHESLD, 2 L 608 SHEOLILMISSLD, H600T(h
WSGSHS|6r GUEMTLIL, LOTLIETDI6)6TE S M)
LITSISTSHSHE0 ShEUIEUDD6IT LILIEOTSEm6IT
LI (51])

< enlyflon, 2 uifl urgismiy wHmo 2 udifl
SimamHY UHBIL Sinflemeul] ALMEYD SWwIgID.

E LML 2_6MemL&&LD

51 sneurs & euemrLiileor
SiqlILemL&
BMETEMHHET

52 gneund Hla euemiliy
ML LI (PemD
LOHMID EUEMEE6IT

53 gheur @EhIHeUTHs
aUPISHSL LD
54 sneurd $Hla& euenirifledr LILIeOTLIM(HaelT
55 STeUT LOTLSDISTT 6U6IHIS6n6ILI
LIT&ISTSHS6D
56 srleysm asnsaiflenio

57 e wiflegmbleomi Ledwiedleor er&lismeod
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Fmeurll LGrmLGLmllemmevl e, 6F60&6T, HladaHelr
Sievs 2 milyseneT  SeuDmleor  QuledLimeoT
3060 FTSHTTETOE Glpadled @hs LMS0sbS81E
QELIMemsWITeT  glpHlemeouled eueTTSSHemEDS Hlo
euenil] eteTElEmmD. Bemeu Gangement He0SHHled
Fmeurll yGrmLGLmllemmevl e, 6F60&6T, HlabaHelr
LOMID 2 MI'ILSH6T GUETTLIL| 6TEITMID SeWPSHSBLILIGLD
[n vitro (engSeor) — &evorevormq /| GangHement
&muieyet]. @m sefll Uiflanm (Explant) @mugw
SMESHSHIQID, 8L sHeid &L (bLILGbLSSLILIL L
gLprflemeouiled LIeDeDMUNTEEE00TESTE0T SHTCUTHISETTELI
OLBSSLOMLEDE). o
euemilL  eBmPled  MmILLID
eueoofls Gunsdled  Smeur

2_pugd LINGT g 1)
Sreur SHIMLIESSEBHEHSLD
LIW6dTLI(h S &) SeuTS

Slar eu6MTLILY LOTLISTD)|
oMHPUULL  Sreurrhigerler
BEbmauTsEasHe  sHeliss
WIQuINg SHelwnaL] SML6OI
LUhisTDDIEDS. 851 SeIT58,  GamLirGevetor.
Fmeurd & eueniliieor Hleo

(WHAWL LweTunpEenTsd Siflw smeumll 6LHSHSLD,
o wisy (elite varieties) smeunrhisefledr LTgISTLIL,
EWEUTE MDD STeuT 2 _HUSH), LOTLIETD) 6UeT&HSnm)
(Germplasm) LIT&ISTSHS6D, asmlhememeouded
@nevoriLnd Hlemed eueniFdlemd LIHML CWIMIHETHET
2 hHusdl OHMID Led 2 eiemeor. HsLI LML SHled SHlar
euemTLINle0T euTedMm), OSMLIED MHILLID, 6U6mE, LILIGITLIN(H
wHmID sweaps UTsfenarsepdster allfliliemrmie)
Spdlieor efleunSlésLiLibeedTmeoT.

egwenfl BTl Smeurelweoni  &TLeOI
GamurGeoetor (1902) (W(LW5GS HMET &HIHSHEMS
(WeTOWMPIBSTT. GoaID el euemiLiLy Qerl &&Hl6d
Geowbluwnd Ly fflund  sneuy  BeneoulemLs  Slar
6156L&HEMENL LIWLIEOTLI(bSSE CIFWIMHEDSIITET  &5Loe0l6D
STEUTE  CFLSHEMET  (PSHEOTPSHE0ld  eueTTHGIL!
OLBHHLOMLHS 61F0Hemend HemLball UDMMLT.
e sramsd He  eauenilifedr  FHHEDSWITHS
SHSLILISDMT.

119
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51 Fla
O\BITEIT60 &5 6IT

euem LI 60T SlqLILemL S

STEUTS Sl euemTLILN60T G LILIEWL & &H(HSEISHEEMTELEDT
W H5GSHmerT, Caumunbmiseo, LMIGeUMmLITD
ML S, GeumiLinb SLpssed GUTeTHemeULITELD.

W A&&SFHmeir (Totipotency)

wriwe HnersHenend C\smesurhatem 2 _ull Herern
STEUTEF 6CIFLHEMET erl' | (HeWIFeD) oerl_H&HHled
aeMi&&D Gurg Semer (YRS Seofld FTeumons
aenisfilenLud  ueorGU W  SHESSIH e
GTEOTLILI(HLD.

L
Ve .
eUeNTLIL

oan &&8l6) Lflann

Ba6u60

BIDDIT

\

ULID 5.1: (R Sh&H&SSmedt
Geumunmised (Differentiation)

(TR

agevsafled 2 ulifl Geudluw wHMID Siemiorngiw
LMTHDAIGET aDLbSHS SleuhHenmd SMLILITeOT SiemLoLlL
wHMID Lievofluflemenr GomeismeTend C1FLIS6D.

wNICaumuTGnIFHed (Redifferentiation)

anaerCGen GeumunpHn b 656  Goaid
GeaumumpOHn) WLHEDTTH EFEEONS  LOMDHMLOEHLSH6D.
ThSHSHM (b 2L & &55 2L &5Hed G&Hev6in
glaefledt  OFEMIGET (PIRSIHTEUT  SieBIOLIEHLI
2 _([HEUTSHSLD HMeT OILDMIETETEmS LMIGEUNILINBNISHED
6T6DTEDILD.

Geumpiumglpssed (Dedifferentiation)

(WwHI&H SeMLIHS QFEL&HET 156GoT(hLD
A&GHIeeuns ims Gsevev Gumeiin Hlseme
2 _meun&@ Hspsdl Gamunes SHHed erer
SIMPSHSLILIGEADS. 2 ulpeTer FreuTs eFevserler,
flassafleor  GeumLnGbMIBID, GeumILIMGLPSSEID
o eemniihg & G&T&H SMETOIILLLTE) Siemel
WRASSSHDET OLDDSTHS SHSLILIGID.

120 Fmeurd $Hla euemili]
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52 gneugd & ewemmly (Plant Tissue
Culture — PTC)

sneurd Ha euemiLiLy eTedTLS WliieY Fnl& Bamsemeot

eueITTLIL (Wemm LoMMILD mHievoresoyudiy Héalt Hleneouded

glar el 2er_s5Fl6d TCHenID Hreunll LGSl aeemen

GUEITT HH6D 6reoT UEDIWMNISSLILGGEDS!.

@565MPlLmI LS QFWeWenD CP6TM SiqLliLiemL

QBMl(LPeDMEEMETE ESBTEOTT(HETETE).

Goemeuwneor sTeUILLGS  SDEDE — SiHeoT
Uiflenm) GaiTey aswIILIL (b, Yo 5T 2 L 6ol
L&SHuTedBbE NflSeSboHSILGADS.

s @& &L (bLILbSSLILIL L BSuwimniiluied
gLphlemeouienid, euedTLMIGSILLL  Geudluiw
(eer L 2ari_s51D) gspeblavild LTMOKISSLILIGLEDSI.

Uiflenm) eTedTLS CHIHOSLSSLILLL STEUTSHEMS
92 _(HEUTHGSEUSDNS 6UETTLIL o1l H5H6D 6DEUSHE
aueTiH5HS BHemeuliLi(bld STeuTd &Har.

5.21gmeurd $H& euenrLiihameor iq.LiLemL

ylieus eusH Her

gneurd Ha  ewemilIng pieusd LeTeurpo

6UF S BHEm6NS C\BITETOTIY. (HEHH BEUETIT(HLD

*  SH6UUTETONINE S6060TEHEMENE &(LDEUEUSDSTEIT 6UG S
LoHMILD SiaUMHemM 2607 &&I6USNSHITE0T
[I6T0TET0TEMED Si(bLIL| (Oven) eug s

*  BHETEOT(RSSHS &Hevedt (Autoclave), eredsLmmenfli
Song WLOHMID pH BLL[BLET &niquwl euemiLiy
9er_&1D SWNILILSMHSTE0T S6mM

ULLD 5.2: $l&r euemiLiLy Spllieussid

«  miesorenuiy BéslulL siemn: 88 kb FIbES
SMHM)] LIMile) SiemLOLILILD, 2 WiT SIMeEDT SiS6T STHm]
(HEPA- High Efficiency Particulate Air) euqliLimedr
TEOTMEMLPSHSLILIGBID SH(PSHSS STHEOHTLL Sie0GD
2 _eiteneor. @eunmleor Geuemed mistoraoUiT HHMD
6B F5LPEMED 2_(HEUTHEGEUSTSLD.

o auemily ewsd: Ufleam ewenilys  @Gpmuied
eundlssiuisn 22-28°C eeulil  Hlemeoulayib,
2400 a6 geflFasnieaib, 8 — 16 evofl GHID
&aflsamen s gl6usHS eI, MBS 60%
FILUSSSQID U6 &HaLILIGbEDE.
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5.2.2 gneurd FHla eueniLiiled Sirmilujerer
siqliLenL$ OSMHEDHILLILPEDD

1. mievoremyuily BésLd : (Sterilization)

mlsvoTeouily [BéeLD 6T60TLIS) GUEMTLIL| Derl_&LD, euemLIL]
HEDEOTSHET, Uirflemmy Guredrmeunmledl b &l
[hl600TeT)| U T SHermeot UmSLerfilL i &emerLD,
LhEhEMEHEMEMLLD BSGLD QSTUNGOHILLILD.

) mlesremull BéalulL fleveoenwil Lmofl$sed:
leuss  eswmHems  euemilided  mietoreomuiy
HeSIULL  Blemevemwil  ugmofleasl 1 Nedreu(HD
(PEDMEET NedTUMMLILIbEEOTM 60T &600T600TITIqE
HE0E0TEET, BbHH), HHS|, JWESHE L LIST600TRISHET
pFemel  HeTeT(RSSHHHelled 15  psi (121°C
eeuliLflenen) SiR&SHSHeD, 15 — 30 HIOLMSEHHS
2 'LGSBILGEDSE Sieve0s 70% SpHeSHaMTEOlsd
HEDEOTSHSLILIGESME. Bemsd OBMLIHE
QeuliLeL L )Ib &eflTelgsaID HEOL LMD
mlstoTe AT B&H&D QSLILILILISEITD6DT.

i) euemil oiemp MHTTeUIl BésD CFLHE:
(56016 HeWIT LOHMID SreUTHeMeTE B&LIL| C1&T6ToT(hD
Une 2% Gsmquwidb emanliGUTGEaTTengL. Si6de0g)
95% 6TSHS6VTTED Q1SHMETOI(hLD &(16u BEUETtT(HID. ETbSHE
smom| umiley siempuiledt GOHUTLL] 95% 6T&S60TTed
e&mesorh mietoTeanuli Bésb aswtiuL. GeuesorchLb.
Im@ 15 HISLhIGEHSGSL Uneasnd &SI eisdne
2 " LihSSLILL. Beuetur(hlD.

iii)y oL oo sHemd meTaUIl BésD CFLIHE0:
GUEMITLIL| DeTl_&HLD G\&HITEOUT(h6ITEN &HE00TE0TTI S &HED60IE0T
FID ©_Mlehsns LSS Sievevg) LNemmeivig.é esmeoor(h
e, HEoTeT(RSSH&HS6e06ufleb 15 psi (121°C) ed 15 — 30
PO Thi&EB&E Hietoreanuiy Bésb asiwitGADE.
SNeUTE FTMI, eWeULlLLO6OTSH6T, OG0T SidleDMhIgeT
wLHNID eDNTGLTETHET Spfliemen 0.2 um Hlewer

el (emLwl  WebedGUTT  eugslly  eUPWINSE
6FSBLILL (b HIevoTemoUdT B 81D O\FLILILILIHS6OTM6DT.
misoreulli BéEw ETpée snhm) umile) siempuied
hl6voTET T Béaw euaNLILY Der|_&ID
MEUSHSLILIbEDE.

iv) Uflenné® meoramuly Bésb eslse: Ha
eueMTLIDH@L! LIWLIEOTL(HLD STUTL! GILMIHEmeT (Lo&6edled
eodetn @Ml Bifled emweuss miesorenuli Héen
eFLWiLGHDE. SEHS&L Wer 0.1% ewIGHs
&Gammemnh, 70% Spebsammed GureTheunHemML
LwieTLIbSE Hietoramull Sihm Hlemeouled Frbé&
SMHm) Lmiiey Siemmuled YnriLmli mHiesoranuly Béewo
QSILIWIILIGLEDE.

2. e b Fwnfldzsed (Preparation of culture
medium)

&la: euemLiledT QleumT, 6ueNITLIL| Leml_5&S160T S MISH6T,
sneuy eueniéd Sflwbdser, QeuliLlemed, pH, eerfl
wLOHMId  FIOUSD — GureTDheuDemDL  OUTMISE
SIEMLOWLD. 6THSHS SH60fl eL_GH(LPLD SIEMEVTHEISH STEUTS
FHaeflett 2 _H5bHd eUMTEHAHE o2 _HHHHOD. H&
euenil OpBemnHEBHNUS HSHS el L. erl HD
SwnfléeliuL (bl LWedTLIbSSLILbEDE.

MS gar’ L gar &b ((Wwrmedlé LHMID 608 g 1962)
STEUTSH Sla euemLifled eumgeunsL
LWedTL(bSSILGEDS. & 5GHS meULLLO6TSH6T
wLOHND  eDTTCLNTSEBLET  HS&HS  SMITL6T
CLOGOMRIBEMENILLD  E\BMTetuT(heTeneor. MS  2er_&&emad
sailns snend dHa eenfllihsrs BS  en &b
(CaGunié G(peler 1968), Uil 2 &b (suil
1943) L& oo &b (HL&F wOmID BHILE 1969)
GuredTDemel 2 _6MT6MeDT. 6 2emL &Hd FHL, LSS SIL
sieve0g B Hemeouled hHBHEOND. 2o &HGHewSHS
HLULUbSHOUSNHES Enlplod SNITEOOIIWITET  SISMT
BaisslLbEng).

epupp
Quom’§ — ‘\ ueigélumm Baeven - i
n
\"'-.
g ——— "’
> > | *
/ . /
tm
E: 3 I
® 2 0 -
Gout seflenlILESSLILLL
Bzevev LHMID @HEDM
Og6v euemLiLy Biemmouren
Binsasmen Gogyid
uLLD 5.3: fl& suemiLiledr SuqliLiemL OSMIedHIL LD CUBIITE 60
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BN 2155 SWIMfILILT6d HlL[HlemeoLihSHEIUSNE
LWedTLGbSSILGLD  sLed undlsefledlpha  (Sea
weeds) HewL&GD Qb &oHsemer Ll AGeog
(mucilagenous) LMEN&T&STEmT (H&ETTGLD.

3. euemiLiy &lped
pH

dhs (Wigellemetll OLMIUSHE 2oL s5SHle0r pH
= 5.6 (1ps6d 6.0 6UemT 6m6UHSH BeUTIT(HLD.
aeuliufleneo

Beauaueriliing 25°C + 2°C Hlemeowimeot
eeuliLflemed 2 _&hSHE.

FOOUSLD HMID eeflEasrie)

50 — 60 % el FrIlug(id, Gamrmuiong 1000
60561091D, 16 L0600 &6l & TESHGIOULLD CUETTLILSH &S
BHemeuLILI(h&60T60T.

SMHEOILLLD

Genzpementsd @MU S6beH  Gbemeuuied
sMHEOITLLL  srevflwraidl  Geusduledr  epedld
ASMLSSEILGEDES. & &Mhml sl DD
mlsvoreoudiif] Bé&sLUIUL (b arl_55SH60
QFISSLILILEDS).

4. Gmeven gevorLLiLphged (Induction of callus)
@ & e 6o

CaimeasbsdalulL k
Bene, FH6ToIh, HPhid ¢ 2D
womib Geurfleor 1 — 2 Tho “
agl5  Gmmi S -l‘f.--'- B"* !
P . . .4 5
BéasLILL L g1600T(boerler %
Uiflenmisem  p&erOledr £
& b 5 @ M & & UL 5.4:

BarsalulL MS ger’|_&
& em O & 60l

meUSSLILGbLHDE. emeu 25 °C +2°C aauliLfleneouied
12 wevofl GrID eefl LHMID 12 Wevofl CrHID e
ereor oMyl MY emeusSLILBLD Gung e Lifleed
gresorLiul el Wfleamledr  Gopumiifed G&evsn
euemT&S] HewL LMD G B5H60610 6TEITLIS S \i16YEn L&
Bangement 6U6MITLL| oerl_HHHD HTeUTEF 6CIF6LSHET
Si6be0 g HE&HE6T60T (PemMWIDD EUETTES S @GLD.

G606 HITETOTLLILI(HhSED

5. s[bey[Heunsso (Embryogenesis)

Ba606i0 6\1F6L&E6IT
GeumILMb&EBHSHE 2_eitenmé "
9 1L 605 &BH([HEHSHEMEIT 5

o o -
9_(IH6UMEG60TM60T. Beme {
&(IH6Y([H&HSH6T (Embryoids) F_l!

6TEOTLILI(HLD. bS5 &(THEY([HSHSHEM6I
glemevor euemiLING 2 L LSS
BTODIHSSET (Plantlets) 2_puss
QFLWILILIb&6dTM6DT.

UL 5.5:
&([HEY(HEUTHESLD

122 Fmeurd $Hla euemili]
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6. aueiTemloWNEGSHed (Hardening)

leuss Gongemenr  (ewmulled  eueMTEHSLILILL
HIHNIHHSHEHHE 6uedlemio eumb SHITEOLD
BCremeULI(beUSTEd DiemeY LIGemD EeDeolD Siebeng)
GUEITEMILINGS  Semm&HGID, edteor Suinemd
FHPVSGSID  OTHDLILIGEIEITDET.  EUEITEMLOUITEESS6D
eTeOTLE) Splleuss Cangement (Wemmuied FILILSLOME0T
Siempuiled 2_HEUTSHSLILLL BTHMIHSHSn6T c6rflufledt
BuDemsIWINeT &6em&  &loedlsd eueTTEUSNE erL
LI LILIGUITS E16U6ITISE1SHTEUTTTSHED & LD.

5.2.3 Fl& eueniLiLIeir 6u6m &6l

Uflenm SuglinemLuied smeurd Sl evemiLidledr
6U6D & SHEITTEUEDT

1. 2 mpy euemyLliy

2. 5GS dlar euemiliy

3. YyGomiGLmemmeivL. euemiLi]

4. @&e LGHeme 6U6MTLIL

12_mi'in| euemyLiy

QeI 261 _HGHH6d HIHHHET, LSHIHSL 0L,
&e05LI6mL, GeuT &6, SH600T(h 6LeDE HTeuTSHSHledn L9m
2 _MIIL|&HEmET 6UEIT SHE6D.

o -
Bevev UNg0s@aaILLL Qe

@
LN el i 2
ﬂﬂg@g@;suuu F g B
Og6v
. ueniLIL| a1 &6y
Olg6b euemTLILy g
Tt e
] ;

o I > — =
BIODIGEEET BT Buims GYEE
Bamimisisse AUETIEDLOWLITEGBE

uLLD 5.6: 2_miliL euemLiL
2 9H565S H& eueniLiy

auenily 2o &5Fl0 STAUTSHET WESS
FlGremer Q6T HSH6D.
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B [ [ [ ® . EEES

! FTOUTHENS LEHHEUTSHSD QT GuIed LoHMID
[ .,,...:'%_ i 2 L ed B(HSHSHEMET 2_(Heunds (LpIQLLILD.
= M UGImGLmAemmeiol.  euemilufed  Sirdueer
Qengflary Him | LI IFl6mE0&ET
wélihs  Qeasemen . . . . . . .
Gy Biese f | i) G BLmiemmevLewL Lfl$05bSHD: Bemevs Hl&
f IIII Guretimgneun s gl eeledr Ami LGS LCTmGLmilemmeiL
% L, Uf$aselusnhansl LWeTLbSSILGSADE. pH 5.4
4 \-,,‘ _‘;_;" Hlemeouled 05% Cuwslrmemsd wHMID  13%
Ouilw Qemevsst HosLLE g @enevaensn &Il mebleb Siebens Lomeofll L medled &emmrbgieren 2%
2@OLEGSsD Qe fadlu e airipefien aGamasr  aFo@Gosv  OpTHuler  Qemend
| B pie 56 pi dassefleor fm gleorheHemar cppd SmeHSLTm
< emeusSLILGEADE. aunenn 25°C euliLfleneouflsd
) 8rey Weusld emeusgill NG ELETEMWINSS
e " agesemeTs — SeoflemLbsaId  (teasing)  Gung)
G-EL'- yGrm_GLmilenmeiv &6 QUDLILIGb&leoTmeoT. Eeueurm)
N eumiulL  YGrmiGLmiemmevl SiHeor 2 _ulilis
> > seoTemenl!  [Hlemed [Fmiss 20%  &&5Cmmeiv
o Meys sen Gaeu6n BIDDIGES6T SHOIFVSS LOMHDLILIGLADE!. NIDG enLowieiensdlsE
ULID 5.7: 246&&8 euemiliy 2 L LibSSUILL(b&a56) seufledlbh &I SOSbSSILILL

amwu 4G GLmifemmevl g6 QLMLILIh&edTme6DT.
3 yGumL GLmemmeivLl euemLiy
yGom_GLmilenmeivl. eTedTLIZH 61§60 SEUTDMD, 60TTED
QF6bE6l6Y Sieveng Llemmetuon geualleormed Lol L

i) G GLmilemmevL. emevorey : LBTMGLmilemmeioL
Bemevoiey HSHS Bemevviey SHIMT60ofLITed
Bapssliubdng. &g eungeunsl Lredersdleder

() SIEMLOLILMGLD. yGom_GLmilemmetvLemL DemaTdend (PEG) apsoib Bopdns,
® LWETLGBLSSH — @DennE  6FLOmGHE  (P(RS S é686éa0uLc |_ ®
LG GLmIamsuL gl bl yGrmLBLmilemmein. 25%  (pSH6d
BIDNImESET QLIDISE Qoo

- seingniitis 30% eanfleysen  Lmedler& 6060t
h!'_ Hemenéasmed HmID Ca™ siwevflulied

. /W S meausb@D  Gurg  Semevoiey

DLIGbEDS).
/ N DUGLSDSI

GesmsT Bemd preupid uméﬁ?gm - if) yGrrLBLmAeTmenL. (b & 6T
o 556 cl . e .
BagLnBnss 55 \ ewenfly : yGmmGLmlemmenoLl e
/ & s fleo MHORIGET eFLWiUCL  MS
YT .. s . .
o- s e T U6l 2erl_&H&G&HledT Mm6vor Gy,
Bz 8& e glamBas = . Hu . 55]. o o
S Siebeng [mievor glefl euflems
r X (array) (wemmuied
A Lﬂ,m"%vwrr s 4 eaf&&UU®GE D er.
W 60) 56V . . .
o . Gassefls 20D UGomnLGLrmflermev . 6w L
== Ggnely l QUEMTLILGNG (LPEOTUINS SoLleaThTdledT
\ OLAFILCLL6mLS 6\&M6e00T(h SISH6E0T
Oscosa ol 5‘"’;]";2]“22 2_udiriys SHmedt GanFésLILIGEADSI.
« U o panse s 5% Ung euemilumenTd  OBTLIHS
' 25°C aeuliLbleneouled, 1000 (a6
UG CLMI L | @’ B mfemmaiuL oL . . . .
\ e » BLusiBsed H BB / 2000 e&ev efls  aaniefled
"_: E 2 mEUSSBLILGBGEDG. 24 — 48 L06v0f
= A Qse) et QeMEGHID Crrsdled eged seul GaMHMIPLD, 2
INGEBEEEILIL « * e B LGym_GLmlemmen. OausfluiBd (pFHED 7 HTLSHEHSHHHLGW (LpSH6d
LGy GLmdameil  o* &|floyaen 61560 Lflg60l60 LSlw 61560 BHTMHm(LPLD

Ly@pm_ @Lm Jenmeiv—= 1 - : 56 B
. . g .. eueTIL 2er_& 5560 HlBDADE.
uLb 5.8: 4Crm_GLmilemmeivl euemTLIL H »ehal

ST Hla euemiLiy 123
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iv) 2 Lé sl QFbdemard GIHIHOBHHSHID :
Geumi_L aFev&erfleor 2 & DM
HGomLGLmiemmevlemL.  Semevurdg il QUDLILIGbEUS)
eIl (cybrid) ereor SiemLp&BLILILEADE. E&60T 6T
2 1" 5(H Bemevo1e) HemL NSNS Sihs HlepeuTeTs)
2 Led seolifleononssed (somatic hybridization) ereor
SIMLPSSLILI(HLD.

4. aged semeu eueriLiy (Cell suspension Culture)
leysenlL s Gampemert (wempuled &eo Heofld
61F6LHEMETBWIT SiED60G| 61560 QBMGLIenLGWT B
oar_H&Fl6d CUATTHGSLID (LPemM 6\F6D LOIGEmEU GU6TLIL]
6T60TLILICED&l.

Boayid, spHd He0&HE SHEdlemILILT LIWIEdTL(bSS S
Semiey L L’ L (agitated) Gaeverdledr 6@ LGSHlemI
Biilo 2em_s5HMNHS LOMHMIEUSEIT CLPEDLD QF6D LOGHEmEU
swnflssliubdng. GCseev  Haelledr  GlF6d&ET
SHeoflemoUbSHSLILL (G 6856 WFemer euemTLiNnH&L
LIW6OTLIhSSLILbED &)

SreorLmd [Hlemed euenfdlems LOMHML CILIMIHETEHET
2_Musd :

aged Wdemey euemTLUIledT EHEOLONE: GMTECOTLITD
Blemen aueniflemd LommHmLl QILINHETEH6MTE0T
SHE0OSEOMLIL ST, Sl Bemefermiiichaer,
LT &ET, SoJ60TM6d  Snl(bll  GIIMBETSHET,
Lom)|8n L 1qemevoteyll LTSmhigser GUmTedTn QLIMIHeTE6mer
2 _(HEUTHSEOMD. eUTgeuTs, @mevorLnd  [Hlewed
euenT lemaLl QLIMHemaem GeudlILl QILIMIHETHETTHEYLD,
sreur eueMEfeEGs CoHemeuliLLMoaID 2_6T6Teot.
SH60TTEDL FEUTThIGET6T 61F6D 6UTTFleSLOMMHM & 60T
Gurg) 2 _LIOWMIHETSHENTS Beme
2_(HeuUn&&LILh&eTmEDT. ST(bSBHISHML LTS,
Caaammbsen Grrdhenv STeUT &HHleor 656D
euemTLILIeSlaBH S BevorGLmed SHEOSHEDMILIHEET
o ufifle_mHusd epeold LGOS bEHSLILILAMDE.

aleoolls o _musdleans 2 _ulfleeveirsmemearLl
LweTUbsd — SmevorLmb  [Hlemed  euenTHlemstll
eunheTgHerfleor 2_husd FILIEV(LP DM & 606
Fneoflwreied  (pemmuied  siemelLeomd. FlBG
FneniemL W @evormbblemed euenii flems QILITH6T &6
2_musFHlemwisd 6Fed LOFHemeu euemTLIdledr eLPEOLD
Gomesneareusn@&s deo 2 _HHaemmeor 2 ulflgms
Hlemed MMM  (Bio transformation) eueni&Flems
OO eunepsT &revorLed (Elicitation) wHmib WL&s
6UeNTLILY (immobilization) Bunedtmemex
LIWLIGOTLI(h SSLILI(HE60TM6DT. esMlh&iemn
(PEHHWSGIEUD eumilhg SresorLid Hlened eueniHleng
MHOL  OUTBETSET  EPSHTEID S L euemevoruiied
C\BIM(b&H&BLILL (HET6TE0T.
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BreoorLmbHlened

aleTiHlemsL STEUTTRIGEIT LILI6OT 61T

eILIMBeTE6T

19 82m&6r0l6dT 19 &l_redlery BzwsHNDGS
L LGHE

G 60T LImer 660 [Fleunmevof]
FmpevtleTiD

GaLiemadledt CaLidflsL GUMG6U60l6mLLI
SeIaDd &EO0ILILIbSS

eflettdliflevenLedr | Bsssmmbsev | UDDICHMLSS
Gordhen eTETLOBHE

&6lemeoT60T FleorGmITevrT L @eorfluwm
o sLiIAevTTEdleN | 6T HITLOHIHSI

Sl L_auemevor 5.1 @metorL_Morblemed euemTHlemns
LOMHDLICLITIHETEEIT LOHMILD HeUDNSI6OT STEUT CLOCOTRIS6T
5.3 gneurrhi&erfleir L5 @hheunés auflSLLD

(Plant Regeneration Pathway)

Uiflon niefledlbhg 2 L6d SHEYHEUTHSD i6DEDE)
2 _MIISEMT&HSD CPEDD STEUTTRIGET LEEHIHEUTSHSD
QFLLINLGEA D).

il gn 1)

24665816 e
soauTen SIDY BIODIMmES6T

s Gl
: L6V &6u1(B56men
geom BETI  granGse (pentuGsan)
Bevev Beuir grem(BE60
Bout TBTHMI(HEB6T

EUGITEMLOLLITE: G860

Hevggling wImseH

Bauir geTIBGHEL
B(H6Y(HEBE
BIHDIHESEN
BIDIHESET
GUETTEMLOWITE: (5560
EU6DTEMLOLIT & (G560

HevsginG Lo
Beugglng Linmse

ULLD 5.9: meur EhHeUTEHS UG Hemd
eflemé@LD ULLD
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5.3.1 2_L60 &(H6Y(HeUmHeHD

Ba606M0 HlaeedmbHa (€] (VU &([H
2 _(HEUTHRIHS 2 L 6D S(IHEYIHEUTHHD 6T60Tm)| GILILIT.
B65HEHET 2 LOSIHHSHET DS H(IHEYIHSHSET
6T60TMN)| SHEMLPSHSLILI(bEGOTDEDT.

SHHOYHSHET SiLe0g plleysamL s Cangemeor
(pemm eueMiLIL| FeLS6Me0lHHE GBI WIS (63T &([H
QFeL&HeT  eUeMIHE — SHEYGBEHSeMS  Geumiumsb
S16mLE6OTM60T.

Grrg 2 mlILBEMTESD
ol BaureflB60

4.
’mn%@é.&m

grampss
s T Caisise
e —_——
Brpig 2160 BmEYBHATSHD

s o i
oL6) Bpaad LEONWE OLEBHO|HETSSD

ULLD 5.10: Smeur BEhHeUT&Hs eudlSHaL LD

LILLIGOTLIT(h&6IT:

° 2 | 6)5(HEY[HEUTHEHLD HIMEITLISS HTHMITHSE W6
eulprkid), LledTeoT  eueiTEmLOWINESSEHMGSL!  LN60TL
(P(RS STEUNTEIGHEMENS OSBM(bSHEDS.

o QFLNmS lemaH6T 2_MUSHHHE 2L 6D HIHHSET
LWI6TLICh SSLILI(b&e0Tm60T.

®  i6DESILILD &L 6WL LD, DTG UILD 6UDBEHLT, 66T &IT
&FL- 6L 6T, ST 6)oiitery BUITEOT LISD SHTeUTThiGerled
2 16 SH(IHEYIHEUMTEHSLD SHEUNE
&60oTL MWILILIL (b6T6T &l. BLoaib, Sib(emm
6TEUENEMS SHTEUTSHSIID FTHHWIDTESLD.

SisCTe Gplold HeDevs| STDSILID e eSIGeoT
61EBIT6TOT(h SH(IBEYIBESHEWET 2_6mMUIL (b&F 61FUIDEDS
6DSHEIT 2_MILIG] 61U ILILILICSI60TEDT.

5.3.2 2_nIL&6T 2 ([HeUTSHSLD

GaeverOled &mevoTliLi(bld LUnSESMHM  LommILImh&serfledr
seooions  SAHOBHE Hevory LOMID  Geud
2 HaUEs5HNG 2-MIISeT 2 [(HeUTSSD ereiTm)
Q.

H600T(h (HETUT(H(HEUTEHSBLD)

a N

&meve —» GeumiUnh WL  FMISTEUTHIGET

D

Geurr ( GeumHEUTSHELID)
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e MS o g5dled sreum eueniddl SflwbdsHenens
Garliugetned liieysHenl & Gsngement (Wemmuiled
2_miliysefledr 2 (HeUT&ED &T6TorLLILIb&DE.

o &6t LHMID & BLTem&H60{l60T H600T(h LOMHMILD
Geull 2_(HEUTESHSHEMSS GIT6T0T(hSOTEDT.

5.4 gneurd H & euemTLILN60r LILI6OTLIM(HE6IT

sneurd &l& euenily LeOGeUm LILIETLIM(h&H6EmeTs

C\&TEVOT(HEITETS.

i. 2 LebaenlIienTonged epeold Gl L &eoLlijudflaer
2 _Musd QFILILIILI(bSVIHES 2 Led
SeoluAflnésLd eredTm) QWL .

i. 2 emp GLIULL SHHHSHET SiLEOF EFLINHENS
allemgmer  sneurrhisefleor 2 _ulflliuednoSHemsLl
LUT&IBN&ES 2 S6USHDE.

iii. &S Hl& HMID SHevorh Mieof] euemTLifledr cLpeold
Gl erSITLIL STeuTThlGemen 2_MHLGS OFILIHED.

iV, &Heme&He&Te060! FEISHS60T6mL0, QeuUlILE
FHILSSHE0TMD  C\BME00TL.  FHmeunraldet GUTedTD
JR5S5MS (BNIGsHSMS) THISEHS Enlqul
SreurhisHerfledr 2 _nusd.

V. QUBLLD (P(REUSID &EWMIHS SHTe0SHHI6d LU LoHmID
aUeTHH MG LwedTUbID ord Amnileotraider SiHl&
6T600T600T186m & UTEOTEDT HTHMIIHESH6T [HIEITEILITHSHES
ESMPIEOMIL LD ELPEDLD SHlemL SHE0TDET.

vi. 6ig6d euemilifNed @BhHE 2 MHuUSH QSFWLILIILIHD
BresorLmbhlemed eueMidlemnsd LOMHMLI GIIMIHETEHET
OB S 2 MU, P& &n&eorLl
QLIN(BETSH6T LOHMID 2 _600T6) OBMHMHSTEDE0SH6TTIED
LWIETLICh SSLILI(b&60Tm60T.

2160 mpeesny Geupunew  (Somaclonal
Variation) o168 L& Gangement euemiLINeOlmha
2 heUMT@ID  &meur a1 2 _(HeurdssHHled
CLPEOSSTEUT SHH EOIBHE Fleo Geumumpseit
snevotliLibHletTmeor. @b CeumunbseT emev,
Heoorh, Geui, Hpra@ , QeTloOUGSS NSS!
(propagule) sp&lweumnsled smevorLILIh&60Tm6DT.

GadlLe meesm Geumune (Gametoclonal
Variation) splieyseml s Gsmsemeor euemiLiiledr
Gungl Gablsaflle0lpha 2 HauT@h CablLss
sneuy e 2 BeunsssHled  GeumLmbaser
snevoiliLbdeoimeot.  (GalSlged, GalblLaes
STEUTSHSIVID STETOTLILIbLD GeumiLin(h)
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5.4.1 eumemLpuiied
(Micropropagation in banana)

[I600T EILI(H &S SHLD

asMflbgemn Semefled  HTeUT  [HITUTOLIHEHSLD
sistteotndl, eumemlp, evLamewLl], 2 (HemenSHELprhIES
Guneotp FreunriGafled SiFHls  Hemeowneor 5
gilwed seotemio LIMOFSSLILGEISNE 25 SDE.

ULID 5.11: eumemipuiled mIeToraILIHESHLD
5.4.2 aswphend eflemgaer (Artificial seeds

or Synthetic seeds)

SeYSHenLE Congemenr eueMILL CLPEOD HeDL S5
gnlqll SHEYBSHSEMET LWTLUbSHEF FWnHensd
alemssen 2 pusdH  eslwWlLGEDE.  Semeu
SneuTHIET TG QB USSUIOBHE! 6Th&HeHHEm gLl
seflE  egsalledBhgd  OuDLLLEMD. @bhes
agevmeT 960y  UGLUeDLBE — SILTSHSwimeor
&L BLMAemFSHemaI|D, Ofll © L H([Hemeuw|d, I
LO600fl B EMEITILLD, LTSMhISHEMEITILLD, 6T630T6/600TLLIS6mEITILLD
Q&HM600TI (H&HGSLD. AFILINemaS elemd e HWMHILSNES
aisGame wHMID Gamquibd HedeflGeor  Gumedtn
OHSIOMEDT  ELNBETHET  SHHEYBHHeMeT &)
1 ELILIHEEOTM6DT.

QFWMNeNS
> aflewswemn

> QEWIHEMS &(IH6Y,600T
> 2 L&

LLID 5.12: aFwmend eflemaHer

aswnens 6flemssafleir [HETEmLOSHET
aFWhHemd 6llemGHHeT 2 _6toTemld NlemHHemeNd

SMLIGEILD LI6D [H6TEMLOSEMENLI GILIMM)6T6T60T.

* GHODHS 1FENED 6THHS SHTEDSHH QD LOleLEOILI6OT
HEUOIHBTET CFWLINensS 6fllemdHemer 2 _MLGH
Q\FLILIGDTLD.

o el UeTITSHEmeTS  GISBMEOOTL.  LOTLIETD)
LMHOLILLL Sreugrhisemer @ibwenmuled eraflsns
9 _(H6UMESEDLD.
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o smauTh&6fler LILETNISTT euemsll elHssHms
ereflgnas GangHement E\FILILIGDMLD.

e 2 empEeflfUTHSMIY  (Wedpuled  QFWNHEDS
alemgmemer  HetolL  BHIL&HEHHSS  Hmeor
WssemaULITES CaLiSHE] 606USESEDITLD.

° QFWNHemS 6eMBHET CPEWNSH 2 _(HOCUTHD
STEUTRIGHEMET ©_(HEUTEHSEDITLD.

o QELINHemS 6flemaseafled ellemd 2 _MéHHSH &HTEDLD
uBLeTeded  GHEMMESLILL(b6Teng.  ESe0Tmed
GSNIFI eUMDPEEDS SLPMHEL 60T Fnlqll GeUSHLOMEDT
a6 &FlemLl QLIHMETENS).

5.4.3 emeUT6D SIHM SHITEUN HIS6T

B o & &H e ——
QUENT&HEnIqUl LIUT 6T ﬁ'r"r_”r.'« -

GuneiTn  LIEDEDMETTT(H £, ;-‘t'-fj)'t
STEUTTRIGETIED LjEhems, /

_-"'*4-'
unms e fl w i & er, ‘”"':'j-'=E
eww&Bsmfermeiviom, e P

@@éﬂd‘) %U"GOT’D ULLD 5.13: evoT(bHI6uf]
uebGeum) BT B S

& M o evofl & efl eor DIl 2565816
esmmmedleoTned OuUTgEUTSHS GBI 5565 Sierey
eunmear @iy  gHUGEDE.  LhEhes,
unleflwirbigei GuredtTmeumemm Geudluiuwied
(wemmulleormed SL(bLIL(bSHSHE0MLD. 6TEOTMTEVILD
emeUTEVS6T GLmgeuTs Geudludwied &L blumiqmnE
2 ' Ligheudlebemen.

MEUTEN SIDM  SreuTrhiGefledr 2 _MHuUsHHH&HSH
SH600I(h [HIE0]] H&ESS H&r UeMTLIL (B (LEDDIIMSLD.
6001 HetflUledT Sp&SS o eTIGUIFHID emeuT6v
SINDSTE 2_6Teng).

55 gmeuT WILGDISTT 6U6THISEDeTLl
LTSI ST SHSH6D

5.5.1 wIUsDeueT&snemDLl  (Germplasm)
LIT &1 &M SHS60:

LOTLISTD|EUETEEn M| LTSS SHSH6D eTeTg) LU 6ILIHES
CuesasdHnans 2 ulgmerer Hlemeoulsd GHmeurLl
OUINHETHEMTE0T  LOSHIHSLD,
6XlemGH &6 Si6be0E)| &) &i&H&6T
CGumerTmelmen ML
ugmiwifl & & U
ungsMILsTGL.  Geyld
Bemen LOGeUM) SHTMLES
u eoofl & @ & & U
LIWLIGOTLI(h SSLILI(HEN60TM6DT.

LLLD 5.14: eXlem&eurhid
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LOTLIETD)|QUETEFn MIBEMETL  LITHISTHSHE 6T60TLIS)
Goaflsaiu’L eflemsseT LOHMID WEHIHSSHET 6(H
LGS eflemseurhisl Sievedg L&HS eurkislufed
Coilss6d WGD. Bsemmed Sieunnileor 2 uliiys
SHEOTEMID  LDHMID  EUETSHSEMEMD  LITGISHSTSHSLILL (b
D& seolifenonéssd wHMIDd LWT OUESSSSDEL!
LIWLIGOTLI(h SSLILICHE60TM60T. LOITLIETD)| 66T &8 M)
ungIeETSHSHedled  russy  eurkid, DNA  eurudl
GunedTmeme FF(bLIChSSLILI(b&6OTM 6. 85
LOTLIETNI&HEEBLD, DNA e)ib 2 uwiihg, GobLbSsLuL
gneur  cpeomsafledBhs  TOSSILLG  Sbhs
eurtidlaefleo o uflifluedio GUeTTTIGEID, 2 _6voTayLl
urgISMININGLD LIedTL(bSSLILIbE0TmEDT.

5.5.2 2_emp@eflTUTSISTLIY
(Cryopreservation) (-196° C)

2 _emp@afluUNTHISTIL 6r6iTUems L 6mwm  &6rfll
eeuliuflemen LMgIETLLY Gueoorev (Cryoconservation)
elevTeyld ST,  @buempuied  FemsHeys&
o Ll (perrerm SiebEDE)
G GLmifemmeioL&eiT,
6\F60H6IT, HlarHoHET, O1F6D
[l 600T &0l M) Ui L & 6T,
(2_mIIS6T, OFOLRIHS 4 “Fh-
661G 9_eiterm

QUINBET&E6T, BHTHl&H6T
seveog Un 2 uifll b 515: o _ewm@elT
eun@petset)  —196°C LM g sy
Hrey  embLITEmE0TL

LWeTUhSS 0ssE Gemmibhs eeuliubBleneuled &erflr
US| LSLILILSEIHD 2_emdDG6TITLMEISTLIL| 6T6dTm)
SIMIPSBLILILEADE

HemaeuemL&HledTm

Sellr @by — eeuliublemeoulled o ulf
eunpetsefleor gGHenIDd @b aBHluiledr agwiebLITb
Sieveng  Geudlwl  QFWILLITBSET  (LP(QEUSIONS
leormieNlb&ledTment. 60T eXlememeunssll CLIMIH6TSHET
2_m&sHlemeouled LSLILbSSLILbSeTDE0T. 19D@& Lmm
uflGangemeot uetofls&Hme G0 &|6UME 3lemMm
Q6ULILIFBlemE0& & & 6\&IT600T(h aUTLILI(h&H60TMEDT.
2_emnGafITUTHISIL QFLWWDIDEE (PETLINSS
STeUTLl OLITHET SWINflSHsed LM&ISMLIL STTeooflsemmer
ML GIOSHHED FEDSLMTHEDED, &Heflanmed Siebeng)
&&5COme Sydwieor CarsHsLILbEeTeT. BSSHemaiL
ungIsy smreooflser 2 enn@&eflifumgSiL Qe
LITSISLILTETS6T 6T60TN)| SiemIpS&LILIb&leiTmerT. Sibs
ungismiy srreooflaer Selr Gefli eflemeneyserled
B(BIH &I 156L&6IT 16DV S| S 5185 6MEIT LI &) &T& S 60TM 60T
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56 arleysny esnsgiflemw (Intellectual
Properties Right — IPR)

sifleysni OETSHHIflemD 6TEITLIS QH 6UEMDS E&TSHE
ew. 8& Ufssslu wuwns wefly snledeor
uenLLse, ugliflown, smiyflob, wHmib euevofls
(WwoHHemm @ weunemm (PSHEOTEMLOWITS
2 _eiemL &g GLoeid &1 euens 2_flemiogemmeot
aueoollad Tadlwriser, eflembur 2 flemoger, SIS
o fflemwssr wHMID CoIemwwnHn GUTLIYSHEBSE
erSlmment 2_[flemlogeT SpSeUDEmD 2 _6TeTL SIS,

o o uiflegmpled HICuedluiedled, 660015
2 _pusHlésns  LIODOULL  Hesoremuilser,
STEUTTRIGEIT LoHMILD CIBMLOIEOMHIL LIrbIGH6T

SevorbLlll LILmen &HeheHG& 2_iflu OFTSHIMTESLD.

°  BHeOoTLIIGLILMEMTHEHHES SeUHemL 6FTHHlD
W 2 Iflewmo 2 _6Teng). SemS LOMHMEUTSH6ET FLL
SIS UN6DEOMLDED LINESH600{158 (LPLGLITE).

o sevorplilglimeniserfleor 2 flem&er b BT ilqed
9 _(Heun&HaLiLLL FLLrkiserfleoTmed
LIN&ISM&&LILIbE6OTm6DT.

o afleysmi eensgiflemo LLGeum eulsarfled
signeug SMYflob, euevofls TaeHwib, euevofls
(P&, eulg euemLoLiy oHmID LelamT Griluibaesi
SHEUHDTEDd LIMGISMSESLILBLSMDE).

&ULfion

cuele
mom (O
@i lunefled
Sifleygni
- Ognggifenwo
Lefléami @Ml 58l Lo
Lwein( / e

LT ELmESefwevnt

wréfl eugauemLOLIL| o flomio

uLIb 5.16: @b Flwneiled aimfleysnir asnsaiflenio

5.6.1 smuyflolb

e smiyflob  eredtug)  SevorpUlglLeN®SS
2 mansslUlLemsHE @  dnly 2 iflewio
GL. 85 U  eunHeTsHemsT  6usTofleHid
QFLIEUBNBNHF  FLLIABIGET  CPEDD  SITET6D
GULPTRISLILIEDS).
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e @ STl SeoflliLlL OETSSTESID B&emeoT 6(H
eofl eoflal (ieveng)) Hmieueoid Geum embsE
eanss GUTETGD EUTLem&EHE 6IL6DMD i6D6DS
elhH&eomiD.

e Miyflob eTedtn E&med LoMHMeUT Hemend ST &6
&600T(bLIl LILIGUIT BETh & Sieuf serfledr
&eooT(hLlilgLILjBemeTs SWNflSHSHeD, LIWL6ITLI(bSSHIHED
LoMHMILD ellhLiemeor QFILHNIHE o rflul
2 _iflemoemid OSMTbSEDE.

siyflob&my eumgleuneor L Flemeo&e
&euoT(blilq LI / ©_[Heun&HeLD

(Waeviblemed HLGH

SnLflod
&L (bLILML (b wHSo
SQICUDSHHHED o rflioib GamLl
SMUIYIflold ST&HSHed Bt e s
QFLILILILI(bSHED

GLome\&TetoT(h
eaueflprbserfled
sniflold eLmIs6ed

snLflold Sienyod
16060 LOMILIL

SIS SHSLILLL
SmLflolb
HEWL(LPEDMLI(bSHEISH6D

562 2 uifl urmemy woHmw 2 uiif

SiDEIH

o _uwiflegmbleomi Lefwiedledr  GLobum oL (bLoledT)
seunmledT  LWedTUM(b&eT upnl Sifless  SmHSE
Geumunb&eT 2 _efener.  g6levTevfled,  mefieor
o_uiflegmbleomi Lelwiedledr QLIEHLOLITEON6EDT LigSl&eT
LOTLIETD)| 6 SILITEHSEVIL 60T QISITLITLIELLLIEDT.

o uiifl ungismiy (Biosafety):

o uifl Qhdlememmhg Heotemoulerr ewfluierey
Bliemusd sbliug) smeor 2_ulfl umgismiuTGLD. Hled
g phlemeouiigd, 6evfle 2 L edmeo(pld SHevetTSHEl6d
TbSSHS  eeneTenlLbdeaTner. bhssH  Hbly
QFWIE(EMMEHET Hli16UHE &5loedled 2 ufifl Lrgismiy
unmiw  e@nLT  Wermiley eslgemeowd NeTubHm
Bouetonqul  SHHEMOWITEOT  EUPISTL (hHEDSEMEIILILD
o earenLAeeneor. 2 ulfl Shi@ eflemenalsb@Lo
eun@petsmener  (biohazards) — emswWm@BD  LI6D
gylieushseled, OSTLAHE OFWeLGDL ShiG

128 STeurd Hla euemrLiLy

‘ ‘ TN_GOVT_BOTANY_XII_TM_PAGES_119-132 CH 05.indd 128

Gueornetoremio HSH wHmId 2 ulfl LTgsTienU
2 midl QLD HEDL(LPEDDEEMEITILLD
GomesmerdHleimerr. S&HHmEW  HEDL(LPEDMSHEMEIT
eotumm seurfleotmed S elemerafld@d Geudlll
eunpeTHemed GBIl SnTeoofleemmaid Sifl&eney
LTSIy gHUGADE!.

2_ulfl smemyl — D&, FLLLILTEUOTeT WHNID
goaps elememeysdar (ELSI — Ethical Legal Social
Implications )

o uifl simempn ereotug GobulL 2 ufifluied wHmibd
LO(BSEIUSS6D SITEOUTLILI(bLD SIMLD FIHS
Uirsdlemeotaer upmlw Liqiium@d. @& 2 ulifluied
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