AHHIT-16
UIeY Shdeh Hae
(Plant Tissue Culture)

ae & (Robert Hooke) S/ & 1665 H dIcd
SHITSTeRT <R 1 Gl 3 T T 1839 T HiETa Sehe gemg S
(Matthias Jacob Schleiden) Ten feraigR var (Theodor
Schwann) = =if¥rert fagT= o1 fqured foran | iR
fagra % STIER HRT PR # WerTas T
ToRaTeeR ToRTS & | SHIT¥TeRT FGT= i 3T SIgTd BT T 1855
T wgrew faveg (Rudolf Virchow) = s foh 78 hifvrent
o1 fmio gead iferent § g € | S e fatsg g1 s
T 39 924 o STUR T Ik fagr< Safaqr &« &3 §
Hra s TR fag gane |

MYk RITeTeRT FaGT= o STTAN -

(1) HIfSTeRT IR ) HLEATH Ud fshaTcHeh 3ahTE ¢ |

(2) 7 =hifereht i1 fmfor qead wIferR A FA T |

(3) 99 YR i Y= foramt sifen o 9w
BT S, Tl

(4) GSfell | e Yaamst o1 T 9el 9 gud
T H T ISR F I AT e e |

SHITYTeRT FHGT o STHR IS hi Ycdieh Shifsreht § fe
1Y hl I8 HIMHT €, o Tl &30 foram gid § qen 394
H HU qTeY i foeh o ohet oht &FAT &Il & | 91GY Shifereht

F1 I8 &mal guivrwar (Totipotency) Hgamdl ¢ |
Afediet (quierpdl) I 1 FEYLH FAN §9 1909 H

TEEd: WA N TR T o1 | iR quieredl & R0
e iR % Hare & W e fetad e o
Tohdl ¥, 39 Hohou Tl 1 Ifqured SHA SH1fh FaReIUS
Haberlandt, 1902 g/ foan T sifyerier Sqgatl o
UTSTRIT T &THCT &l A S © | ST ey Siageeh,
SRITITehT, Sk, 3171 3T27el POl 13 bl FAsiHiehd (Sterile) T&
fraf=d (Controlled) STareenasti ® TH@fe €9 § H1d HaeH
e R gafdd w H AR e @Was T (Tissue
Culture) FEANI T | TET Hdsh TILT T FoH JAH S0
e TMeferal FaReve gRI 1902 H forall T4 | TG Sdeh
ot & & | fafvs Smnferl & weeryol dnme st gl
16.1 H SURITAR |

Faeh GadT T Uh §H Aol Hgequl qriuTies
yreIrEet

Hael "reay (Culture medium) - TEAHS €9 &
A AIal b drveh HIEH fSeht ITART HaeH = 9
U & fRaT ST e |

htaeh (Explant) - 9re e & T fSiehT ST S
oA 7q foran < €, S faveeiias e, ST, a1 U,
o0 9 IS AT 3G |

feur = e (Callus) - EEafda favraent
SIS A1 STHTISd T9g |
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WU 16.1 UTISY Sideh WA & & U fafis Jaifenl &1 anem
L AR T ATH @rst
1902 | Tirefas geRerve (Gottlieb Haberlandt) A GAET AT T UIGY hIT1ehT HAEH 1 T2 TAE
1922 | Esq. 3. U= (W.J. Robbins) der T A1 A S h HheTdTgeish Hati foharm (&3 gare)
Tag i (W. Kotte)
1926 | TH.sq. 9= (F.W. Went) gig e iR (SUEra THifeeh o7 ) 1 TSl |
1939 | 3R.S.MYE, (R.J. Gautheret) Sreieh1feTeh GG eiTel HaeiHl ohi T |
qt. 3TR. =122 (P.R. White)
. i< (P. Nobecourt)
1941 | i SfeReteR (Van Overbeek) TH SR IR A4S o Haeq Aread § At gt
(Coconut milk) 3T 92T fa |
1946 | 3.sic1 (E. Ball) TIE i HeareiHl < g Yl urey s fahr (FRAfT)
ERIN
1954 | Ssef. T HX(W.H. Muir) JfeRhd Wehel ohiTTeh] Yt Shi dehrich ohi foreht® foha |
1955 | . TR e (F. Skoog and Miller) |  @gAfeA-(Shif¥Tenl faTsH &g 81HIM) i deh dag= o
STTETTIehd ol TTud foha |
1959 | 1.3 (J.Rennert) TSR < e SereHi | Yol o foehr |
1959 | SR. 3.7 (R.J. Gautheret) TETh IS Jeh S e fCRehea ol TR
1960 | %t @IfRT(E.C. Cocking) ey <h1f3reht THf ohl T 3TTEeH gRI T8 R Siagcehl
Tl GFRGd fohaT |
1962 | . URE a0 ThH. TR e HaH o & T Hell {4k ST feTt ST aTel Haeq
(T. Murashige and F. Skoog) HeH (MS medium) hl fererrd foa |
1964 | THIEITESH o TH . 79l (S. Guha #Y o TRATRYI ok HaE 5T Fa e ST a1ed forehfad
Mukherjee and S.C. Maheshwarti)) feru
1970 | .. 9eR aweantt (J.B. Power) STerEeIeh HeTa sl UUH IR Thel Y& fohal |
1978 | . Head aweart (G. Melchers et.al) 31Te] & THIS o SaRedeh oTd G hIfeh Hehd drHel
1 TR |
1983 | wH.EL. faeed (M.D. Chilton) TR oh IESIIT 91GY ol Jare |

Strageeh (Protoplast)- @ifeeRr fufa Iea dew
SHITITeHT |
fsidientor (Sterilization) - g&Asial % FqA

I AT 3R] TE KT i GfshaT |

wagr fsiHieRtuT (Surface sterilization) - d®

|AUoT a1 A9 (Inoculation) - Fagl FsiHied
IRl oh HeTHH HTEH I T i i Uisha |

u (Invitro) - TREEH, BER, diqa MG H=
ST AT oh 1Al H Gt ohid ohi Ufsha |

&AM (Clone) - 21T S st fafemii gy A1g Ty

g § Y6 S A1l hdldshl i Hag O YeAsidl 1 ok GHM faskiad Hafddi g heandi ¢ |

ST |

Tfaeh YUT (Somatic embryo) — Ik IfdreRTat
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Y fashfaa 4o |

hf® ST (Artificial/ Synthetic seed) - Hafesha
EAIRER N

guny (Embryoids) - u fafa gra smifae
HifereRTail | faerfad Yo Hgva H=m |

He® yae (Micropropation) - 3xdeh Hagd fafa &
Y ST |

T Hhaeh WAL hId &g Iavaeh Q&

Seh FeH FANTRITEAT ST STh0N o G BT
W | ALY 9 FANTC 1 A0 Yewsia, hie gdil
W Il o it 3127eT 317 MWl o GURl & Heiferd il A
ST GRS o OT8 781 ehidl =fe T |

Fdeh Hadd gArRITCn 1 0w qH IEH!
SEE A1 S &l ki feafa s foR e e =nfeu
ik A 1 S TATTRITC | hi o FHH I Falle el
(Glassware washing room), Waeq wem fmfor we
(Culture media preparation room), 31f¥er@ (Record)
Fe, TISTHIRd TR &9 9 "ae[ %a (Culture room)
A AU Ak Hadd dedie g faefad areueRt
(Plantlets) % g&t®iul (Hardening), S¥Mqshod A1
TR (Acclimatization) Td HI8W g WRHH 9
Teremet (Nursery) 31 o oft e 7 |

T 3TSY Haish Hare wErTenen & fafve wef &6 8§
3MAYTh Graeeii e ST ol TR 16.2 H @A TR |

Hae Aty
(Culture Medium)
¢ A 1A FaH q1ey RIfIeh1e, Saehl, 3T qen

Tl G S Hafdd wd ©, dadd |reAd HEan ¢ |
AT SATEvTharatl o STMER W Ha€H AIeq ala e
314 319 (Semi solid) 1 Tehdl ¥ | Sk WAL Toheiieh o
YR T | B UG o "ream faefad &3 g s
TRt 7 9 fopw | i & =122 (White, 1953) i, (B,
Gamborg et al, 1968) 941 TH.TH. (M.S. - Murashige
and Skoog, 1962) % R faehf¥a Ha¢ ey Secred
1378 9 9 wEn % forn wwud. A 6 gaifas
A frean S €1 Suges fafu grr A qen freiiea
TIEAH 1 VST BM W sk GaeA ST §q STANT fohal S
T

Lot & (Micro propagation) o RUT - Sd®
Ty N diaehl o =999 9 ol gl fosfaa aeg
Frefafaa =l g am R s € |

YT SROT - =00 <l & W H fawifsa foran s
THATL -

(i) FTIdehl T T&F TG Ud SUDN:- Hidehl
=T TR STavahdiel d Ieval Sl & § W@ foha
ST € | fafier SReal ¥ oTmavae: wldehl sl 9Rol 16.3
T TR | = Shiidenl ol Tae! FstHieho & qd a1 &
I T%d T A H &H-20 (Tween-20) i HE&d 9
venfera fepan STan €, @ S9! Hag W Sufeed gt &
il T el 1 ST S H | 7 Wi i
TSR HEA & |

AR 16.2 Fideh Weared= YHT9ME o wrEs ta giaarng

®HE.| wEaT

NI GG TAT STSHITIT

1. i o GTHM 1 9T

qTE STet ot i, fevamR, e, senfe |

2. T areay fator

9 M, Bl wied, gifen Heed, ifasw a fefsea qan, sia gfgsm 47
i & e & o, A5kl TaUe, TA §S, WA 9 Wi foered, sied,
R, A=, Bfes R, pH HieR, fheer el heor o1 SIS |

3. eI Tt~ sl

ST, i, TR, e s@nte |
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| 16.3 39 oh STHAR YIH S ideh
wH. | e I hieh
(1) | AT RIS 3T, SHaTE ehicTohIT,
(2) | IEEYH URY NI ERER EIES
(3) | Ffas FArE e | farias 1 Siewt 1g
IS oft I 9T
(4) | sTfUrdueudaE | 9XTAH T, UXTAHIY,
SAfferd 3TUE ISRt
(5) | Shageaes dad T It
(6) | Frforaureggas | o
(7) | I YoiRHeH 1Y o A THd 77
(8) | ha@daEH T <1 <hig T AT

(ii) Shiicen! T Udel FetHieRToT: - fafie YR &
qag! FSHiRReR Si4- TR Fase (HeCl,) 3997,
e ArEee (Ag NO,), SIHH 3 FARH STe 31fe gRI = at1d
SHideh] sl AMHAN T 9ol o= | ST=iid fan S €,
S8 37t Hag W Iuferd Yawsien sl T T8 fora s
T |

YW TRUT :- W - 39 =0 H Hagl
TISIHIRd haidehl ohl HAE HILAH T TIMIRG S HaET
el H @1 1 | HaEA e § 579 herd S19a S S5
YR TR |

Tgdiiar =)ot : - Yo =R § Tenfid Yaeii ol 73 dveh
HIEHH T TR S STeh O T |

A BT ;- HYOF U1 ol I EGHEH |

aqed TROT - Hask Hadd gR foskiad 9kul
TR T AR |

Haedq & Yk (Types of Culture):- WRIfiTH
IRV STUR R HelA Al TR H e € -

1. %ot ae T (Callus Culture) - 591 fo 7& &
AT T E Shord Haela 7q urd o fopsdt off oI o1 it o
w9 § ITAA foRa ST Hehell © | 39 TR o HaeA H qed
HIfSreRTC stfaf=a favrert g sifadfea siferenrsti & v
319 herd (Callus) =1 a7 Tt € 1 a1ey gfg feent 1
3ferd AT | Ao qe e eiehTs = & WA g1 herd |
g, W, YU 9 Fqui q1eush (Plantlet) foskfad ferg s
Thd € | head ¥ IR 1 QISR fAfatea faferi gra
G g R -

(i) 3¥Me¥e (Organogenesis)

(ii) 1Tk Yoiiewad (Somatic embrogenesis))

(i) 3fMiewa™ (Organogenesis):- IR &
TGS TR ke § faded &l 9fshan g1 9]y 317 519
e, TE, Hicthl 3T o1 fahmd g1 WS 7era
ATMEHET FEd € | Ferd T STei i foehrg TgHremtad
71 SgsA (Rhizogenesis) T WE 1 fashd yligs =
(Caulogenesis) FEAM T1 € 9 WIE 7 AR
I T, Gagd Ay &f ofifas  stagensi
THEfe SIS q91 Fids &t Ui W R war 71
A : ST FEhRE A & 3o ST R S S o
1 ST R HRIE ST hi Ufshae T gt & |

o 16.1 WATRT (WRTERUT € STFUTT UIed i
Hag)
(ii)EFIﬁEF%LUﬁ'q’W (Somatic embryogenesis)
:~ ST U1 k1 TR0 H1f ek Srehl ot hIfTh1eh | S ¢ @
U7 S T Tfsha Shifdeh YUNEHET FHead ¢ | HIfIh
U7 ST 3TeE fETIford 81 Tk © | Y01 1 SFTUIG STerel
fEagfor g 37 FifdreRrsti i yhfa W AR war © 58
TToh! TorehTE G311 § | 1ok YONa st Ufshan 1 Teyem
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TS e 9 wiag (Reinert and Steward) §R 99 1958
Y fora T, STel 361 TSR ( Sl &41e7) o hetd 9 Tt
HaEA gRI h1feh Yol <l HareH foran |

(2) 3fw Hae= (Organ Culture) :- &l Uy &
Tafvm of7l 519 a1, SIS SIS 1 HaeA Aiesd R gafdd
R Grgul g <Rl TR {ad ST i W FEedar g |

(3) yor Hae| (Embryo Culture) :- arelf &
3Taftusrr 31era qui Ufkaesa yur & HaeH ol Your Gae[ wed
T | YU Hae| 1 ST STafiee Yo o foehr qen aftuee
o 1 g5 Y HAF0 T YA FA TG fwA S R
STaflasel Your HereiH i YUT S=ard a1 Yot 390 (Embryo
rescue) Hf g1 AT € | YUT =G qeheA1eh hl ITANT T
ool B Teafaenfad yor &1 g § ke s €, f5ad
Yool § T B a1l 3N SHe Uiey fokiad fRe s
b |

(4 ) TN ST qAT TWHTRUT Gae= (Anther and
Pollen grain culture) :- 31eET a9 o 1294 8q
T W 61 9 Fa€9 ([nvitro culture) TAYLH STAMT
e foTaTept (Shimakure) SR 84 1943 H fohan i o |
T 1964 H AT SHTeh FTHT T(ET HErsh qe qetet ag
RIS 7 L % W o AT o TRAT HU Fae § 3o
IeY UTH A H ATl YTH i | STOTd 9IS UTH i ohi
TehiTeh sl SYAIT UIGY TSI H S5 a91 ok ¥ (Pure line) T
F H R S § 1 e $ & uedl 9 ge st
apford ey farerfad frg e e |

(5) wifdTeRt fema das= (Cell Suspension
Culture) - T A1eAq § Fif¥renisti & Gaeq o1 Feras
Hae| wed § | Forem daei[ & ST SAesiias TR W
S/ wfsha eTusii (Bioactive molecules) e fgdiaes
SUTT=ES o HEA9 & Icared H foran San € 1 famfera =0
Thdl 9IeY IR sl AMMAA: dfdd (Aerated) TS
Y Arem W Gafed foran S € | 57 Rifvrentst s gusw
T Td HaYd A | St ol Sgfd s WWH §g
Tarei1 o1 Fofl Bfeaa T T@T S e |

(6) Sitagewsh @Wae= (Protoplast Culture):-
Stegersh Gadd ot gfehen § geged fsiHigd =&t
Ffdenl 1 Yoo, SIS 9 YRS T~eH 9
I R 5% fufe ea foman sman % 1 57 fufmfed aew
SHIfreRIed feRl Sftagera (Protoplast) #&d €, &l 98at

T FIEH HIeAq W, 9T T3 Ay I gardd o
qIeqehi o1 T, STISIH, Shifaeh YoT 54 sl fafesii g™
foman St ® | Siageaes o[ & ufhan &1 swE aEfae
fotor o fra s ® |

UIEY Sdeh QAL oh IYART Ua UG eran
(Applications and Achievements of Plant

Tissue Culture)
e G bR ok Alehl, HU, ANTEMT Tl

siweft fafor o &l & &g 1w € o9 8 $8 ey
frafafea®:-

(1) gguuasia (Micropropagation):- 3d®
T TRk o G TG o IS ol YW UAei Fgd & |
T Teh1h oh GIRI UTehieh &Y Y ST ST i aTel ST
w9 § TEEqul Urel o T e e W 9 IO %
feTT 39 TRt o1 ST fohall ST © | 59 deheieh o §RI
9gd & Y I9T 9 Y I H ek S § el i 3ced
TSRl T Hehdl & | ST qehiteh S STANT G 3Tfehed o g
sifast’ {9 &S @TIT (Cattleya), fafrafsan
(Cymbidium), ??{?‘W (Dendrobium), arugT
(Vanda) O HE IMYHR Ieat @'@I, ST, ‘J,?’I?I?nﬁ,
I, Tt S1fe o1 SreETEeh T qX SigiuH fohan s
TH T | IR 8 H g weensii 9 favafaereri § anfiet 9
SNTETHT HEw o 3Tehi IIQUl o1 39 fafY 5T Tohardl ok
oA R ST gHIE |

(2 ) fauTuT H<6 Uy YASiAA (Regeneration of
virus free plant) :- 37 UIGY AMEHI 3126 HIEASH
Y Hepfad € €1 o1 Fifusk yada ® wHg o &
Jodedl § ST ¥ GeRwr g1 S © | UE uRfefa #
TR ST ohi fafe=il 5T 39 Yok o TIedl H a1gad S1ere
TR | FehRT U GG &l ¥ | W e &
T T T STere WE ST §b e ¢ | 37 UQ el
o T < I foveiiae Sad gRI A, RE s g6
TIY TIR TR ST Ehd B | famo] {6 91g gt dehrieh &
3Te] % U1 aTe ™ TH (PVS) e dieel aistd Tad (DVX)
6 A TR frT ST g € |

( 3) W a1 WYfeha s AT (Production
of artificial or encapsulated seed):- YU S
foerfaa wIfaek yull o HYfehor ¥ S s o FE
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foRa ST © | Shdeh HaeH st T faferdi & g faesfaa
el % GEIH, AR, JUSRY § URae i o]
@ T 137 gmesti ¥ s=n % faw wifge yof 9 We
wfceell w1 Wifeaq stger Hfeqaq TosiHe & T
(Beads) ® 9Yfed fohan ST & 136 Wk B Y01 9 IE HfcTaht
& Al ok 9, 9y gfg e, dewanh @
gfasifass aered faem™ 21d €1 39 Hm il &1 i
= oSl o SIE BT BT § | 39 TR Rl WANT HATH
ORI R 1977 | fefan T o |

(4) 9ot 5= (Embryo rescue)- =<1 S
HeRTU1 G 7 dTel A YOIl < s=1a H 39 qehriieh ol STANT
ERISIGES

(5 ) YSHIT FUTAr a1 SereT (Production of
androgenic haploids)- S&1 T q& & samn s 9@ §
TR & TETERTI o HaEA §R1 G ST q1ed 9T
foru s g €, fS9a1 ST UIGY USE % &9 IS
SershH faehfad e H fopan st g |

( 6 ) FrTfUTa urgw See (Production of triploid
plants):- BT qIeY Ar=rE: St Ied g € | wafaee
&7 % 3Tk Hecdqul W S8 - He, hell, Hall, SR 371
S ed T | 7R e e 9g S | sk A
TRt i o Haed fafy grn o urey st |
TRfFTN RIS |

STE ATIAN o SR Saeh Hadd qeheieh ol
I freAferfaa & § off fopa srar g -

(1) ShIfaeh RO H

(2) Shifaeh FArT fafererdn S |

(3) SE WA H

Yel ® ST STt o fafaat

(Methods of Gene Transfer in Plants)

FH & & H Fyifad ol & fa Sie TR @
ARG S w1 9ey wiferwiet § Afvsate
(Expression) 91eY 3deh Heyeid qehiteh ol STk STHAN
T Tl ®URRU % gR fRE Sifed @wd SiE
(SrTAT.) =1 FHE™ WAt o 599 9 stffvea steen
Fifeq feafd w foran S gt ® 1 3= a7 & &y, arfet 9
siwefer T & aIedl ot hifvremrsti ® st (Foreign) STt
o Tl T $-eht 31f47Afh © Tohe B arel TA&Tuil ahl

7 gn Frfafad sl & 3r=arid -
[ 9edi § 9 TR i fafedr (Methods of

gene transfer in plants)
1. HATqafyreRd: ®u=iiid 99 (Genetically

modified plants)

1. UTeut § S SRt <kt faferat: - wedi # A
T g Tafeil gr fohan 51 wehen © 1 571 9 Frifera
T fafemi saferes gt g yafea € |

(31) aes FRR@ stoyen eue S TMWRY
(Vector mediated or Indirect gene transfer)

(&) Joa&T S TRl (Direct gene transfer)

( 31) aTgeh TSI aT 3Tvearer S TR0 ;- 39
fafy # werraRa frT S Al DNA 1 T et
ATk o G Toha ST § | 35eh i farferar &-

1. THISFRIRET ST S TR - 36 TR
I S TR AL U @foHe (Tumour inducing
plasmid; Ti Plasmid) W 31enfid § | Ti wifone ga1 § 93
S et qe fgsiisrast oel s Hehfid et arel S
TTidF gy g% auT  (Agrobacterium
tumefaciens) H TR SIAE |

g STeITv] Heh{Hd UIedl § SAfifrd shifireht fawrsi it
I wxar & foas &R 3 difes = o1 (Gall)
TefoT 81 ST € | 59 Wifesh &l ferdte fufeent =1 shte e
(Crown gall) &d ¥ | aredil # =1f=ifaa siftrent fawsH @
3% IO B I RIS T o1 Fafv  guidaeias
ZgEBrauy Stam] § 3ufeed €r.emg (Ti=Tumour
inducing) TRHE % RO T ¢ | TIGT IR § T
ZFAGIITT & FHTOT ! Fishal o QA 21.3TE AT i
T 9fd @1 ¥aehed (Integration) WU o HSfA
(Genome) ® B ST ¥ | GRS o i+ H GHTR{ed g1 aTet
Ti & TIWAT &1 @8 T-DNA(Transfer-DNA =
TMING S1.UAT.) HEdAl ¢ | 9eH H T SqREHTT 6
HehH 1 Hishall Ti TAHE T THSFRIRGH & TOE |
(e 4TS €9 § 9 gaR 81T - Covalently closed
circular-DNA; CCC-DNA) feera Sl g fafaa &t
T TEW ST F A R W 25 R g W
ferarerg el sl |9 Srguan (Direct repeats) T 5hH il
T, 51 T-DNA &1 a1 o St F gt © | 918 shifereht &
TS ST 1 ST ST 311 © 39 39 Sl 164 6 we
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TS A1 FHIER T fohdl ST € | IIedl § gaieaeingd
% GhO1 ok HI A1 A fafeert 1 fmio €rar € steran A
A (Hairy roots) fasfaa gt €1 3 I ufshadd
gHiEeRiRFm w1 gentad WA w €1 W=
TSR % HeRH G TS i R S
B S |

20 off FraTsdt % S H gHidaRINGT TqRBITT
1 3! Haiferd STl bl 91eY AT Sk o €9 H & ST
ST o 9% fUoe 3 SUeRl | SEHI UIGY HIERe H
T UAT. LA i &TAAIST o shROT SHhT SYANT U1y
safireR stfanf=eht o & | fRan S | sTe e
SRt o &9 § Hh IYANT o HRY U WThidesh
T ¥Teh ATTT=T (Natural genetic engineer) &1 Sl
T

TH SiaTT] o wleHe W 39 SiAl g Scdred
THAT 3T oh SR TR 9ISl H ST SYT=IL07 1 Tl S ST
Gohdl | TSR &9 § TUIRa hifvremst §  eid’
(Opines) 1 a0 gIa1 § 13 i fafvm TrR & g1a & S
wideRtam & faidi WA &0 § | @ zg@wiaea+
fa9Si g/ swaeTdiT § FrareiiT (Octapine and nopaline)
Stk T WgHTT (4. rhizogenes) % T998 T &
AU (Agropine and Manopine) FHe 39 @1 fafoT
FW T

TEFRIRIH FHGEH * Ti WieHe & g7
el § TIER I ol WA o Tl € | 3T ISR qIeT
forenfard st 89 TIAXIRA & arel S (T-DNA) 1 g2
L IHh T W Ffed S hl HASTd 39 ®r=<aid Ti
e TEideRiREgE § wfud R fea S g | S 3|
Tifed 1 I THIESIRTT &1 3T UICY & Sddhl 10dl
ol o w1 we Hae e s €, i s aifea st
TR AT © | I : AR, qw e, fagfan, e
37ife ot afal =t fowail A aerl ( Discs=aahR Zhs)
Tedadd Tq ST fohan ST €, iifR it o e g aer
71 fewnl g Ied1fea TEHRIRERITA (Acetosyringone) Ti
AN o STUUE I Tshd hdl © | T AT o HishA
B difwd DNA b Ti-wlioHS 3Teh hif¥rent3il H Joiel sl
TGY TSI H FHIR T §1 STl § | Q-1 e o Hegad &
YA TG UGy iR i ITYH Hadd Head ™
Gaftid o ERd ISy HIfTRST 1 =EH H § | S

TR0 Sl 9 qeh1eh oh1 STANT TgalisTaat argdl o fore g
Tora ST Wehdl € | 8 STTH T | R SRfTeni R
Ti S 1 S ok o €9 & g4 frar s @ 1 T-DNA
¥ wifsd 9 SUAE SiA w1 fafea w el ued
AEE AT S WA (Herbicides), Immopsii
(Pathogens) e gfaeher aRfrfaai < gfd gferiechar, dives
oM H gfg (Tieed wew, faarfia ‘T i gfd) "EdsA
AfTeRTeRT0T &Fe H GHR o7fe fomfad fra ST |

TUIERTREE SaT] Wishfaeh &9 § TehalSIast qedl
I Hoh{Hd &l LA T 1994 § UM % SF =19 &
I H Ti e g IR R IR FA A TRA R E |

2. ferumoy FEf¥Ta ST TRt (Virus mediated
gene transfer):- S TAT. qAT AR TAT. 979 <A &l
Fifed STl o STH ATEeh! i @ I LA § | ST T Hf
(Genome) 3TeT T1 AETH THEI shiferl amgd (Calulimo
viruses) @ SfUAT A3 (Gemini viruses) % FNI
afifereh SiF TR fh T | e, a=iee,
TferarET 3fe =1 i e stfuatf=ent & &3 9 S
T B ST feohanr < & |

3. g7-Tr=T aaieh (In-planta method) - =
LT ! 3 Tehrich U thesTS U= deT HIeherd (1987) 3
AR : ®UIRG  THISeRIad & Welsiaad &
SIS o WY WG a1 29 SISl bl 3R U1y faesfyd fhu |
TH YRR Tk 5d a1el ¥ UTH SitSil ohl Fisiforeh b HIEH W
FHHRA FLEER TUING TG 61 T8a i | 36 THR
sigfa sl & fadfea qu & ¥ favsas =i
TUEFRIRGT | Gohtia shiamht off STIaeRd: TR
e YT fohtt ST Tk § | ST TR skt 39 fafy # aifed
S e 21 ured § wafi fohy S € 139 forg 39 3 wer
ehieh o A9 F AT S@IE |

(&) S TWAT=ROT sl weaey fafeai  (Direct
Methods of gene transfer) :- 37 fafedi § DNA I
TR WY €Y el qepeiieh o g femen ST € 1 3@
STEhl 1 ITAN T fohell ST § | TWiSaRIREw 1 A
BT T : fgeergs) Il # &1 T9d § | TehellsTast
ey St f g= "= ®, W 9HmId: W-gwmu
(Agroinfection) % R S TMFRO Hyg & €1 39
e H TOTer R o 3T Fifd AeTui o TR &g S
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o SifeTeh hTh i SR 7T BIel © | 3T 2 S TR0
=i 3 faferi 57 Sifas SRl S8 gwdeRIRgT, a8E
TG ot TR T B TR ST TR0 Shg Tt
gl

el H et ST TR fefefaa fafeei 4 fean
ST HFHATE -

(= ) TrETafes faferat (Chemical Methods)

FB WEA 9 dfasafed s (PEG),
ifefa s Ueehled, ShicTdH Hihe ofife TEmafer uered
e Sageaehi § DNA & Wo9 1 Uid 3 € | qamafie
fafedi § PEG 1 3w siga@d § gem © 1 39 fafy #
Stergeehl H Tgcl Tiivie DNA @21 $© 999 9941 15-25
yfeerd PEG faemn s € | PEG &t 918 o1 Stageehl
DNA =80 ! GRd &t € | PEG F3Rra s s
T Sfiageaenl o1 fordl off R =1 1 &l 2l © 1 39 Wb
TR Siagedehi bl Fat1d A1EH (Selected medium)
TR GafHd S AR S ol TETadT § IR S(asedehl ol
w7 Y feran S € 1 fadereg o Sursa oA Semed
(DEAE)-<agH Y a7ife & gra oft uredi el Sigefi |
S Tt fer T ST HehaT € |
(@) W9 AT st oifaes faferat (Physical
methods of gene transfer)

Iedl B Tl S T R ifdes faferi gro off
T &9 TR < © | o wg ifass fafeat fre=fafaa
g

(1)ST T (Gene Gun) :- S 79 I ehfUTeRT
ag%® (Particle gun), 7€ 79 (Shot gun),
uIgehiSeREd (Micro projectile) 3TfE A & off <=1
ST © 159 e | fafa g oy shifbrented # SiH wemmR
g § | S TR i 39 Teheileh o1 T9ed TN 6
1987 H &l (Klein) & Wiferll §R1 @S &l wifvreprsti o
DNA danait™ RNA wmmw%‘g{, ERIRIRIRI

39 gfshan # =ifed DNA 9 faciifd @t steren Sme
o 1-3 HISShI HIST SATH o hHUll ol Sl AISshITEhed Tera
Geaeh{urehTd ot H7d €, Sl HehTHISIERISH i Terd 9 3=
AT § e iR § g1 faen S © 13 wifod DNA |
ety Lol steran e & sl ifvrehr fufa @ 9
HITYTRT o ST< Tferm 81 ST § T difsd DNA WISy hifereht
% DNA 9 grshferd gt Ziasier DNA 1 fofor s

¥ 1 39 fafy & ST 5N GEmEE, Y, 9, TR, TEE
31 & ToheTaTgeieh SiF TMaRa fore < 9 € 139 fafy
1 TN fova TR R Gt YhR o UTeyi o forg fran S @i e |

(2) a=a f®gur (Electroporation):- i
TR 1 39 fafy # Te7 diene (Sfagesae) , a1ed
RIS STere ekl sl 3= alieedl (High voltage) %
=< (Pulse) feu s € forad wieHTehen # afforen sTeemht
fig o W € 137 &1ftreh o ol ol 6 gra aifisd DNA
SHITTRTET T ForeT oh ST § | e SISt 21e7a Srefehl hl
Fifsd DNA I Sidl § e S= dieedl & Te fau 3 €
598 9% DNA 9gal IR 21 a1 | heseh H Jas T
SHIfTeRT % DNA H HHIh{Ad &1 a1 © | Tohairsast qredi
SRR &4 39 fafY ol Jeas W 3TN fohan S @1
gl

(3) U o TegRerdr §RT Si9 Tt
(Liposome mediated gene transfer) :- = TR0
%t 59 fafy # TMemer a9 79[ (Lipid molecules)
I fohan S ®, TS it STt o 91 ofifsd DNA o1
W T 134 DNA I fafte Feqa 9gal SR &el 9
foue S € dTeaverd ST Sfad 7 W € | 3 Suferd
Fifsd DNA el HIfeeht § qe a1 § s § Ja9 Y
ok TS W FHTh{eTd &1 g |

‘ ElEREEII I

l_ |_J!
‘ ) |

| =
-

3

(31) ST T WS gHen! fepatarer
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(\) gem g fafe

tAaa LASKr“ LM |

ferdragm fefa S TR & e 59
fedrmes  (Lipofection) ot &ed &, Samjsti, Sgefl @
TIGY SHIFTRISTT | ST TR Sl ST 8 GHTET qehrieh
gl

(4 ) GeH IR (Micro injection):- 39 fafy &
S oifsd DNA i |9l &1 urey Sfeigesrehi s1era if¥renis
H 0.5-1.0 HIEShITIE ATH i hi= hi TE 7T HIEHITTIS
! WETAAT § IR Tl hrseh | 3T0: &fad (Inject)
foran ST © 1 geraeRd Segeasl B S TR Fi I8
Su fafa |

IURTH ST TR0l &t fafer & sifal fr=fafaa
faferat =t oft S TeRo o STE fha Sare |

(5) ore i S TR |
(6) Tafeem wrefse a Muifia s TemmR |

AFENITRT: AR HIITRTAT FHT TGT
(Selection of genetically transformed cells):- STH
fafemil g0 STIafeha: U= HITTeRIST 1 =@ ST
AR SAfvn-=rent & H b Heeaqul Uishan g 139 uishan
T 9ifesd ST o w12 fageh s (Marker gene) *f 91ed SsiA
H waf e foan S @ (Si9 T=iemifes gialiee i) |
TqYaTd 3¢ S iamalieeh b HaE A W Hafdd
T ETAN cieh| ol GeTeh Y fra STar e |

(Genetically Modified Plants, Transgenic
Plants)

Srgsifrer aIey AaEfiTeRa: iyt (Engineered)
g ¥ 5% 9IeY YSH SWTHA (Approch) H YAANTST
1.TA.T. G (Recombinant DNA Technique) §1 78
fordroansti w1 TmEe HR faenfad fohan s €1 3 =efi= 7o
3Rt F=afal # W@ - S el o Wd © | STgafieRa:
sifaf=ra sl &1 g Aafired: ®u=aRka Sa
(Genetically Modified Organism-GMOs) &&d € | 38
YR o TIGUl 9 UTH @I 3G hl SATa R : ST
GEIFEAE |

ST STfyef=aht densitsh i TRl W TshalSTast a
fgeleTT=ft ot ohg aTeY Sl & Ziesifeh dre TR e 31kt
AT & STe W &3 § e fru g € |

e Sl o WIS (ZEste) aey FrEfarad
=0l | forerfid forT ST Hehd B -

(1) 9 (Vector) &l 9d Ta TMIRG foht ST
STt ST Rl Gk T |

(2) IS TAHE 1 90 U guideeiiRead &
BT |

(3) ®UIRA TIHFERTE 1 qIed HIhs o
EITATT |

(4) ®UIRA 9IQY RIf¥Iemist 1 =91, Haud
QS |

(5) TorRad aursi=t 9l # Fifsd S ot sAfveats
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TSI UTUl | e iy v

iy foam o wecqul Suatsat

(1) wte-yfatiegerdar (Insect resistance) :-
dgiorE eRArsTaiad  (Bacillus thuringiensis) T
Sty 8 Herg W Bt % A | S S, Wiehfds €9 9
T[T H T Sl © | 39 S i 9ol 98el 991911 H 989
I TR, 39 IHT I8 @IS i T Tk 39k g 4 T St
% Sl i WA BT 11961 H STHIR H 3T SiF i
(Biopesticide) % &4 | dsitad fohan a1 | 59 Sitamo] # Bt
S U1 ST © S IS WIS T HehdH il § | 39 S
I 1 (Cry) S oft Fgl a1 § | 39 S &1 Bt e 9
o Y SH HUE H TIFIRG fhar T a°1 39 YRR
Torenfaa ur ! fhed Bt sure stere fererarard (Killer
Cotton) FEAN § | T8 HUM et T4 (Boll worm)
yfa afadet et g |

(2) IHRATIN gfatterwar (Herbicide
resistance):- GTHT=Id: SATYRIST SR, drell I 370
ST STHIA 3Tl o FYTT o FRIfed ot ARd € 1 519
TEEWwIEE (Glyphosate) WRART Toh TSMEH  5-3AIa
q&fad frehHe-3-hien! fa-erst (EPSPs) & framsiterd
1 TH AT §, ST TUAfeeh STHAT STral o Geeroor B SUainT
H STl € 1 %% uredl § EPSPs U=eH & 3Ifyes Iaamed &
(¢ S %l TUMRIRG hich T HIHS o FHIE hl A
foran T © 1 2R, fagfan onfe # 39 YR o WISt a1ey
TR forw ST 9 € | STATeRT SNt qehieh g
FHHAl o MYk TG H AU Ufdad Ffagehdr sl
TRTSTT aTey fareRfad fhe g € |

(3 ) WaeAar 3 T (Development of male
sterility):- TY 5T | FR0 7 WA H I W
(Sterile male) WY TATIF FEAdqU B & | IA T
fosfaa 9 W fag@a (Emasculation) St fRanedi ™
A, 99 9 1 59 h bl STl T8 &l § | ST
THTSANAFIBITT~T (Bacillus amyloliquefaciens) 9
YTH AW i (Barnase gene) 1 GUISGEIRTH i
Al § AR (Rape seed) o HSH & FHR AT T R
T UG UTH T S Fehd € | IR ST gR WEThTS H
e SR TAT. 8 71 5 § fSed s R uey fowfaa
BT |

(4) weat U faaftsa aftaaa (Delayed fruit
ripening) :- SR H fomfad TUSHT THI-TTa) 9Ter
(Flavr savr) THIE i Uah SAafehd: STt fore € |
39 fheT o THET M THRY &) 3Tt 1y 99a d%
FEAGE STEE H & Hehd ¢ | T &1 3 Tohed o1 fohre
it fufa 1 eTqefed & amel T=IEH diefticagst
(Polygalacturonase) ! HIAT Sl &H & o fohal 1| I8
TTTEH el oh Teh o feTt STRERN 2T e |

(5) WISt arey e feRvauteR (Transgenic
plant bioreactor):- 3T{aRehd: ®UNRA UCUl
Safervaurhi i TE ST H fo S ¥ 139 YER F
eI redl # fafie wenR 3 @i s et g € 5w
HROT 59 YTEfiTeRT & $H &9 I 3Tifueek shid (Molecular
farming)e& A ¥ ft A AAR |

TH YHR 3fiash HfY &g fasfad qedl & yq@
Sareo e fafed §-

1. Teed U39 (foarfid - A) 2. guedied

3. S A1 Torer 4.@rE Ik
5. gyt situfeat 6. 319 STIEEHT iR
7. Jurq=rEt sAfsfent

WU YO Ik UXTST urer

Feerve § qui ol heR Ae@qul © | g & qudf
1 11 R TET BT T FGITUS o SRl GRI FeRkh 9
ST goreh Y SR TATRON TUSAT § hich huian U1
Tl aret e st fohe fashfad &0t § 1 34 yeahR eTr{afires
sifyErifaent st WerEd | e A, e wEeH J e
Zfera oft fomfod foru ST € |

gHiauT uTiiferfaent 3T Al U RIS+ 9redl o
U (Adverse effect of transgenic plants on
environment, ecology and human beings):- TUs{HI
yedl 9 eafyer efvEifet g fasfa wew @
Frfafed Hfad @ g1 gehd & -

— TR S o1 FHH S bl wEel o Feheey
Sfe o STt diel B WTeh faeh ®9 & T |

~ Ao YfaRIeeh a1 6 a9 8 eIl 9
I S S B ! HITeHTd |

~XSTAT EEl o STUTE] oh SYANT § SYANTehdiel |

TSI hl HFTEATT |
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-Sq3fl, gausidl, aetEl Mfe o Sl w1 =
e qul UTeHl B TR 1 i T |

—Yrehfereh TIe S fafaerdsti 3 8 €19 &l w9 8
foreHl sh1 Yepfd g Ao |

~%hfY o Akl R e o TRfEfana 3 § s1eqed
e |

QITSIT Utert sl 9ret W9reAmd (Future
prospects of transgenic plants) - STIH SHYE! &
I-TY TEEYU AETU bl IGHT H FMIING HL SFITeh!
STRATTRT Tehiteh TR WIFE HEahid & THIS &g TRTSH1 el
o1 faenra foran S TaT 7 | Fored § 2 Hewrqul Semm 7 -

(i) &= wTet S T, e oNifE H Argere feerdetor
S (Nitrogen fixing gene-nif gene) o =IOl gRI
ARSI AG ST ohl FeeehoT |

(ii) FeRTY TYATO T TR & fore wataw didi 9
SR I A FARCATE ST Rl GTHATSH HTAT qen C, areat
I C, H Ige 1 (C, YT G¥ATU S IIeT B € 1)

(iii) ITRfeerfaer fix ey fosrfad ear | T8 9y T
741, T, S 3Mfq & guahl (Pollutants) &l @& &
FToEfed L ot & TEd §, it i 9y weard
gl

(iv) Tfssrii & Tl & ek o ama o 3fesd uftads a

T HIEm TR FRaT bl G fha ST |
wEwut fag

Y R 98 amal faed T fawtea e
faufeq et 30 wyul Uy 1 foshfaa X wendt §
e 9% 3791 ¥, JUrerbal g el ¢ |
YIGY Ik Geldd Sl 9UH T F1 1902 H TMeford
TIITE I foRa T |
TEEE €9 § 1d 71 Fqeht ST SHas Ga8d
7q e ST © Hae A uresd wgad | |
ifsTeRt fufa ed ey Fifdre Sttagedeh  FHaadt
7l
T a1 St & Fdreres Ao vedl 1 Hed Ugd gq)
o SfUrd a1ey faehfyd fu |
QAT 1 TYOl Ufsha 5 =R § Hoe e 8-

(M

(2)

(3)

(4)

(5)

(6)

I =01, g =, Tt =, gt =)o ue uq
= |

TIeY i hIfeh hifererl § fomfaa g, sifae o
T FPYfehd ShIfeh Y01 1 HiAH s Hed & |

T AT Here g fore] g e ferehfad v Sia
g

Yoy Herel g Frgford wrey ferepfea ferg S € 1
IRU H ST SiF TR0 T aRIRaT 5
ERISIGES

THIEX & Thall o faatted IRdeeH gq ' Tefal |eR’
qen foeIfim A- g6 Tiee TgH 8 WISl fhed
fomfaagI TR |

vy U

(7)

(8)

(9)
(10)

(11)

HEAh{cUeh Y9
1.  TEYYH WETER Ha4d g1 [ 9k foemfaa
FA R A fFATEE -

(37) M T MR (F) ToRvE

(9) W 3N =Tee (%) 71T HeveR]
2. Hhfaduey § AmRfed wey foehfaa fere s € -

(31) YU HaEHA g

() AT FIEH g () TE 36 HaeH g1
3. OICY Sk o o1 S hElld § -

(31) T g () TaeITS

(W) E=g (3) =i
4. TivoiHe I S e -

(37) T ZgHHATH |

() T wgAtaa o

(@) gapicit |

(=) ST gRirag

5. ey SR fafa & TEH ATEed | TR
YTH S T A 8-

(31) S guiEa a6 () 3 A
(9) Thesaeahl  (T) S Hl IR

6. frfora urew Hadw ¥q fefafea § @ wF
SHitdeh T Il & -

() ST HAHA G
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e ek Haea

(1) g{rE 9 () gu

(/) Yo (T) WA
Tt B STTeeT ST TR0l fehal ST 8-
(31) ST () Sega fogmgm

(F) GeHI~RABN  (]) TWEFRIRGH 1
e gfaurEt Bt S fefafeaa § | fores g s
3

(1) SdieTq garetord

() siftera gRf~Taraa

(W) sgiera g=efaa

() wEmrTra faeTs

‘T wew' | fefafea 9 9 fegent 9fd 7 s
TN fRan T=?

(31) faerfm A (&) feefga C
() faeif®m = D (?) faertm B
10. ‘TR @R’ TH i faRar g -
(1) gEriH
() 3= a0 Al fadet
(9) TSR Fwaarufa
(T) SHIE |+l
11. =S (Bt) Si¥ % Ui sheand g -
(31) THfsh i () AfeT Fied
(|) Tl e (7) fReR ke
SAfeTTTaTE 997
(1) ol ol JRHTd Fifse |
(2) FEAATFEL?
(3) FHawfrawsds?
(4) ST UG HeTeiH o1 R el § 7

(5)

T Had § Y HaeH Aem hiA-hig 8 2

(6)
(7)

(8)
(9)
(10)

YEAYE I 9 I € ?

YA S TR & fohl 94 fafedi & =
fafEm |

TS ST T & 3 TR 2 2

F (Fyfeha) ofis o e sk FE?
frfataa s aRenfia wifse-

(9) Uereme

(3) YUSHHT 91

(37) Haga arey
(J) Flde

A U9

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

ST T hl HISShIg IR faT 9 hl FHEEY |
fep=gl &1 shicuTesh Tfariel Ureyl ol o+ shifera |
Tk HaelA o fafi ==on & °m fafau |

1= Y01 o 1ok YO H T SR L ?

YeAgaE st fafesi & 7 & 3! ST aasd |
U1 STE TehiTeh 1 § 2 SERT STATAT feATay |

Ti werfore R feuoft fafem |

Tl GaE | T R GHSA S ?

TrererTees uoe

(1)
(2)

(3)

(4)
(5)
(6)
(7)

Fieh He€ o 3R U HfaE o fafEu |

QST UIEY 11 & 2 1k forehrd o S=AITaT <t ayoie
HIfST |

S T <kl ST (areeh fafi ) faferi =0
U SIS |

sk GaE o fafie =il 1 e | ol sife |
ST TRl b et o1 |fers o shifsra |
YawgerelA o Tty fafer o6 e shifs

Yo areem & fafie sedh wia-Ha 8 2 oaEd |

IAETAT:- 1.(T) 2.(T) 3. (d) 4.(37) 5.(T) 6. (H)

7.(2)8.()9.(31)10.(F) 11.(T)
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