AT 2

oig glenfirel - gk« bt gfaerd, Je@ 9@ $ds qads
(Biotechnology : Definition, Brief History, Importance & Tissue Culture)

LIRGILI] (Definition) :

Siq drenfirer S99 3fUsil # Biotechnology ®&d
g, I8 v Biology Td Technology &} 1 SIS &1
2l

39 drenfrar  (Biotechnology) # fasw ud
fifat & RIgTl & STINT dRd SIfddh BRI 6
e[ ¥ #g & oy Suanfl Sarel o1 gor fhar
ST |
7 Ja1ei & IUTEH BT olg Wenfrat Fwed € |

g aee (in vitro Culture) ®R& RS

(Transgenic) S Qd UTGY DIRIBIAT I UG UTET B

P Ufehar bT Sig U wer SIar g |

qrey oiq glenfire: (Plant Biotechnology) :

S Sl UENfd! ST SUANT Uik § Saifie
GER AT I (w1 H GuR aNfe & forg foar Simam &
a1 SN UTey Sig HrENfie] ded ¢ |

gﬁﬁﬂ—\':l(ﬂistory):

S drenfa ve urde s §, o sreidd
Sa URifrel &1 dofl ¥ dgdl Aswd  JMAiI®
IS & RO T | SMaiRIes IfditaT gy aifesa
SIE @1 fsdl o Sfta & fadl erg Sfig # <er=aRd
far ST FadT €, STef 98 SiF 37Ul Jffveufdd v
ST SeUTE S~ DR FhaTT 2 |

9 7S, e Siial gd S SUANT & I | A2
STIET o, B9 |98y AT 1a Wrenfrey &1 ufshar 2 o |
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T21, RRaT, IRME N & UG H GeAsidl B STAN
BIAT oI | geHohal dl Ui el &7 SUIRT HRd
AR BY TR Tl BT UTe g el & w9 4§
ST SR |

FeH Sial B UIPpiad eHdTe BT SUANT db
GRS ST YoM faTagg & SR g g1 d W) g
RETE |

A & AR JATAl | GeRsidl 9 g gd affal
STAR gmad UqT @S Wahdl g1 gAAnTe
(Recombinant) SITFT dd-id!l gRT for o Sfia &
sfeod S & & 3 Sfig # werr=aRa faar o
AhdT & | IR, A H 3gford IR B BIfSd
A drdl S| Bl £ #arE (E. coli) SEERAT H
WIFIRT BRe ScTad sgford HT AgHE & SUAR 4
SUANT BIRET E |

JAEIRIS WR WR wUIRG Tw=I1d, [Genetically
Modified Tobacco] # Ugell aR 1983 ¥ SiATY &7
TSR AT &7 ST REaRd fdbar T o |

1983 H & A G (Karry Mullis) =
[Polymerase Chain Reaction (PCR)] @I W@l @I
Rra JmoTfdes fasi @& &3 H 1~ 317 T |

Ugell JIARTSl $IUAY Uit 3 (Paul Berg) =1 1972
H UTd dh-Id & gRT 91T |

el ded (Stanley Cohen) Ud &Rac dRIR
(Herbert Boyer) & 1973 # Ugcll IR Whel GAANTS
SiGMSIEESIEE

=1 STaf & U U=aTTg i T ARG IdTe- H




SYANT e F4I9 91q Uefira & SETER & |
AT RTS AT - A= uR=g ud
AT (Genetic Engineering: General
Introduction & Resources) :
@i e AfrAT®T (Genetic Engineering) :

AR AIIBST ea BT STINT GAIRTS
STy (Recombinant DNA) 31931l & STGH, 3d
SHIATS H Yae a7 91 § S9HT fhedl Sita § weIr=aRor
anfe vt & forg faram Smar 21 foeft o Sha & offies
gord & AfaRad e 1S9 & IR (Transfer)
DI ATAIRIE AMITDT Bl & |

faf=1 Sl & o S B Sugd Sl Bl
SSHR Sl SIUT 379] F1IT SIT &, SH GAANTST Iy
AT 39 YAV 3] & T @l gfhar &I gAanTS
ST e ded ¢ | fHA W gTaiTeT Iy a1
B AIH Ugd & pleng § yafdd (Propagate) R ¢ |
9 UBR TIRTS SIGAY 379] & 98 Ufadt a9 Sl & |
39 UfhAT B N9 dell99 AT SIUAT Fa-d (Gene

Cloning or DNA Cloning) ®&d & | g7 ufaal &f faedt
3= SN AT Ty # ARG HRa & |

AR Aia) @ |reM (Resources of
Genetic Engineering):
&P, AT, SITAY YIRS ATf B ¢ |

1.9yfader ¢=ais9  (Restriction Nucleases) :
gfore=er T=irsH (Restriction Nucleases) 1 UdR & &I
g1 URIaeIyst Td  USIyfdeiusl | Ve feretyst
ST @ RN (fFRY) | gfderiierss & 1T &xd
g | STafds Trergfaerest SIUY st B §a § & dred
(Cut)/facfera axd 2| AMNHHR TSHGFATS SIYAT
3patt T fafiree (Specific) &R® P aTel Tl & <X
AT 591 WAl & Sl d18” QT {IATS] Bl fdaferd o
g, 39 Jeell @I A I (Palindromic site or
Recognition site) w&d € (s 2.1) |

Jd fey Tegfdergd, Sigqe | fafdre
TSI Tl BT Ugariall 2 | A qoIT & TYE © fors aHl
T ¥ U UR Ud Bl eg 97T & ol “Aerdrerd’' | 41
UPHR YT H 5'—3' T4 3'—5' e H Ugd W TP B
SJEAT I 2 |
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!
5 — G AATTC — &
3 ~CTTAA G — 5
1

EcoR-| Ufd€el T=ITgq & dled TR S a¥® I I8
G Ud A ® d 9 &1 SuAT ol faeferd erar 2 |

I a
DhA Cut Cut
; i yfade grorsd
]
' Cut Cut
ﬁ Fﬂq
e E'EI!---n_.
AATTC G
_— o Fraforar R
G CTTAA
W afass TarsH @
PICT §IMM WS |
AATTC G
_— S—
G CTTAA

fa=a 2.1 f¥rgm= <era

2. 918 (Vector) : I SIETVRAT % Ui ST gl
ARSI R gAY (Extra Chromosomal DNA)
g | A W w9 A ARG (Self Replicate) &1 €1
JFERTT BIRBT & SHfId e qAT ghg @ fon
3MEARIF el B | $78 SaCINAT I ARAA H 37T faba
ST el & | I8 g BId & | 31 W fafdre ufcdy
Wil SURed B 8, e ufidy veiyfdertst R
faefera exe g=H difesd o= &l Al o™ Srar 2 |
(= 2.2)

9 IUAY Bl YTANTS SIYAY (Recombinant
DNA) &8 Wl &1 S99 YRMERI UR¥e e
(Replication Origin Site) SufRerd Bram &, 41 anfaerg
PIRIHT §RT UGS STl & | 394 fafgd—erd, o —
gfooifds ufeRefl—<era (Antibiotic Resistance), faw
Ia@reA (Toxin Production) el SuRerd &1 € |
[T forRaa Siarepsil (Bacteria) &1 SUART
qrED B HY § fhar Sar 2 |




_ .- i
!Iarllﬁﬁl m

IR 322
(4.36 &)

UNH b 2}

= 2.2 ars®

goanferr  #aE  (Escherichia coli) ST @
e, STgell @ forg |

gyldFifgy  zgawfig=a  (Agrobacterium
tumefaciens) a1 &1 Ti - WSHAS  deOl
. 79I (A. rhizogenes) @1 Ri- wifHs, Tqul
& forq |

3. U~oIT3H SIUAY <Tsaol (DNA Ligase) : #1fH
e (Martin Gellert) = 1967, H ATSIIST UwollsH &I
SISl T | TgH $IYAY TSiol Udh U HARHA T,
i Ig II8d SITAY TAT Fifsd ST BT 9 H
S @1 B &Rl & (A 23) | 39 ToIgH @l 3
FieTrg (75kb) @ T4 %ol (68kb) ¥ gords fhar T 2|
g1 fharfafdy & forw e AedRe NAD+ g ATP &Y
AITHAT BT & |

EUESESINN
EIFLES

arfaea sfary
¥ wuTaver

gl awe

g 2.3 ToIgH dITAY ArsIY

4. UIT3H <SItAv  UifasRs  (DNA
Polymerase): I8 U=ilgd YTl SIUAY &l G
I & foTq HT ST B |
agailRa i@ & aRor (Steps in Genetic
Engineering) :

SATaIRTS AT & fFrmferRad o g:—
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¥ IRV : gifdd SiF &1 Ui (To obtain
desired gene) fa&<dT faRiy et o1 IR By e
S (DNA Sequence) &I Ufdael TIRJfdaiysl @l
FErIdT ¥ faeford faar smar & (R 2.4) | /9 o o
TifBT SITAY UT BRAT & SHDT BIRABI BT sraefed
(Lysis) @ T SIGAY HI Ufddy ToRIRYfaas gRT
BR-BIC @uel § AT &) o €1 ueIgfderyst
Sy H fafdre Ufergiie fderiicrss agdhAl W &
Pled & |

F a1

&
-

GIAATTC
CTTAAlE

F vl

o 2.4 gosIgfdats
fgda =xor : Suged dEe @B dIN

(Preparation of Suitable Vector)- Sudad =Ror # yre
SUAU & WUSI DT dFIRAT & WIods H AHID oId
I B ot wfors &l 1 I ufcreder gosgfderis |
faeferd @xa €, oI UM @RoT § qifsd SIvAy WS
U1 R @ ford fohar o (o 2.5) | wrnfowe H gerigh
YR Yeret (Replication Origin Site) SURerd 8IaT 2 |

ﬁz“zﬁéﬁw

}\{'m—m

DT +
SITY ArgAS
gt
Sig
SIS
BT wAT
Sfrarog = LIS
Eaitical - & A
e

frm 2.5 gafiSr gy



U CTHBIIT ERT AhH0T & A Ti WA &
TS 1T B ufaferfd &1 urey SIfreT SaM # aHTdhe
(Integration) BT 8, S SITAT HH B T-IIYAY
(RIAART YY) HEd & | FHACT Bl Ulhar Ti—
TATRHE TAT THIFFSNTT & AN H Rerd Sl gRT
a8 81 Ti—wnfodas &1 Vir &3 (virulence
region) ST &1 gof 1f¥efdd & forg smaewa® grdT @ |

JA AR - FIIOA (Ligation) — T &1 Ufade
CUSIRJfIAUST gRT faaferd qifed SIveg vd dadiRar &
TATRHE DI SIYAY ATgeoT UroligH §RT s f&ar irar ©
(for 2.6) | 39 wefore @1 RoraH aifsd SvaT ST 8rar

2 DT GAANTS ST FHEd ¢ |

gD
oA

sifreafaa ares
(werfors)

ufasy Tz
\ GIRT DICHAT ./
affoa s afed
ST BT Gvs
\Wfltrﬂ/
ESRINE RTINS
fora 2.6 <TgIIE
aged =T : Iudad gEANTSl SIUEY Bl

SFIRAT # RIMRIRT HRIAT ST © | $9 SIYAY &l
SFRAT BT BIFTST H IO fHa1 ST © Ud e ufaat

1S ST 2 (R 2.7) |
STy TSR &
0 wiiae d@ex Jgrr Sy i St
BT YATHROT 1 fagfag g9 SIgAY
T BT
: wivas o
St &1
Sfrary  wnfers \q—c}w
oA
LSRIEE]
NS
fe R
o oharp SIRTST gRT
T A @ T8O BT
¥
wUTARdT
Sfrarvg
o arfgd 9 aR®
faz 2.7 @+ g PR g
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39 ufert &1 A 9ifsd e & uds 9 @
forg Sfenfiren W= W SUART fHar S daar § siear
3Rl A M g /ueu H WHNIRd R
SIS SI1d / UTe Y AT - Fahd @ |
Sidl defd &l Jaad (Gel Electrophoresis) :

gfrey USIgfdeysl §RT SIgY &l dled A
1YY HT WS 8 ST & | 39 Gl BT Th dbAld gIRT
I R WHd © o dEgd  HU Hded
(Electrophoresis) @&d & | YAV WS FUMHAD
AR (Charged) 319] &1 €, gaforg 3 fagd ey #
AETH gRT VIS &1 O I I8 § | 37Toidhel 984 &l
WA w9 W SR BT S arer AT, WRIN
(Agarose) B, Sl W1 €T (Sea Weed) ¥ fHarenm
AT Yo UTpicd agad (Polymer) © | SIUAY TSl Bl
VRIS Ol & B!l U419 §RT 9D MHR Ud I &
AR 3T B & | 59 BRYI WS T BIC DR &
g, I8 e X da SRt (R 2.8) | 391 1Ay et
BT W B U STV BT AfSTH SIS TS AfH
J AMRRIT ax g fAfdwot | sFgd axd 2 |
RfETH grgS W IPRRTA (Stained) STel BT URTETHT
THT H A B W SIYAY FHbIel AR [T Bl
gl & fe@Ers usd g | $IuAY &1 39 uefedi o YRS
Sl 9§ BIC PR [FThTerd © 3IR St & gbsl 4 ehia
(Extract) @R oid & | 39 UfhaT BT &Tel= (Elution) Had
21 39 0% 9 YE fdY MU ST & gl Hargd |
SR, GAANTS SIYAY {01 § U fHar Sram & |

g 2.8 9 GaaT

di 1.3, (PCR) :

UfleTR @1 arcqd UiforRSt SRgelr  fffchar
(Polymerase Chain Reaction) & s omfaforar #
SupHl B YNNG AN e
fFeICTg S I SV &5 & QX 81 &) B &l Tl
(Sets) g YT UifeTARST USITSH BT SUART B gY A




(in vitro) fY g1 ITARN SIF HI w3 UGl &1
HeAyor 81T © (s 2.9) | I8 USiigd, foiAs Sy &l
SO © ®U § B H by MfAfhar ¥ e aret
fFAICTgS] BT SUANT B Y SUHAD! Pl fIRgd B
AT 2 | YAV URIGaA UshH B IR QRN Ol & |
g A vaed araRerl (Thermostable) gigmg giferior
(s, Thermus aquaticus ¥ 9oId AT 1T ©) §RT
fopar 1T 2 | STa droaE g1 URd fgasa SivAT &

fAeRoT & T 1 I8 EHLM Althd a1 B 2 |

gy o afiefy 999 arer a3

— N 0 & dww
&SI ﬁ"ﬁﬁ"ﬂ"f
) g T

(10 < gom)

fprE=sss=s=n)
faa 2.9 difaRs sa@an affear

SISl ~1® Sl (Ursy 9 Siw) IIe gd
qﬁc[\"f 3qleXUT [Transgenic Organisms
(Plants and Animals) Production and
Important Examples|

o7 ureni # 9ifd &1 @ forg arel DNA
YR BIAT 8, 98 SINTol=idh UTed B8 & |

uTeudl # qiftsd T I R D forg A=
SIHI (ST AT UTey) T AT &= & g e
S RT IU 0N TAT D! AR BT AT
FRAE |

S| =T &f faferat (Methods of Gene
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transfer) : UTqY BIRHI H SIF IR @ faferd
T G- < 9T A dfer T &

1. dIgd U] fSd AT Uhe wURYT (Vector less or
Direct Transformation).

2. digd IU] HEGRS T UL wU<ix0l (Vector

mediated or Indirect Transformation).

1.9 ) Ifad AT YcI& ®URYT : fHdl
Sfde aTEH / BRS B TSI B a1 STAT (DNA) BT
TTeY BIRTHIR H TS B TAT IR HATIRT YT
XA DY fopar B W SN ROV B & | el
HATRYT B fwferRaa faferdt §—

(i) SAFSIURYH (Electroporation) : 33 fafer #
qTey BIfTeT feia (Plant cell suspension) @1 fagld
&3 ¥ 3@ OTdT &, [T gRUTAaSY 81T $Urs @
3R 9 U TAIE @ 3R T o= &, R gfaa
SIf¥reT  fIfT  (Polarized Cell Wall), aggfaa
(Depolarized) 81 ST & | JFggfad HIRIHT FRT graiTsT
17T (DNA) & 59T & o uR= 81t 2 (RIS 2.10) |
=9 fafy 9 Aa@, T, g=, T ok § W% S|
RIFTRYT fhY T € | G FGRIT T AT I ol i
BN T $AD O ATIIH AFBT YOI BT HUIROT

SAFCIIRYA a5 gRT fhaT ST FhT 2 |

BIRTHT  wToHT

fa= 2.10 sAdEIURI=

g IaReE 3 < fafet € - (1) 9 dreear
< wWE 9 (2) I=d dieedl oY e | T dreear <
Tl # SRRy wurRul B <X e B B, Sefd
I dlecd] oY Wal H W ®UMRRY $I &R 3D
B2 |

o : g8 !, g g =gAqE fauredarn (Toxicity)
arefl fafdr 2 |




BN - 39 faf & g@ @ dewRe
(Protoplast) @I MaTAEHT & FAferd I T UTeY dF IR
SN T8l Bt | g fafd daet S urey 5 R & g
gl € R UieredRe gAoie emar (Protoplast
Regeneration Ability) 31f&d BIcil & |

(i) Tfew= ar sraifaflRes fafer (Shotgun or
Biolistic Method) : 337 fafer # 9if$sd DNA &1 SRe
I AN B BN A fIerdR TH @I G ¥ Urey
HIRIBT H FaeT Hamm ofar & | (R 2.11) 39 H01 &I

qrshiuoiacrsed (Microprojectiles) ®&d & | 89 T4
@ (= 9T B &

3. N9 @ROT TelT (Gas Accelaration Tube) |

9. wWied fSreell a1 WA dEd, O W
AIghIodeged faud Y&d & |

. @RS WA (Stopper Disc) |

Q. &Y (Target) |

39 I # 1um <9 & FEAH I IR SIYAY BT oY
P B foIv 32 WU & Ot | (CaCl, 0.25—2.5M @
TS 0.4 & ®et) e g iy & Rema €1 319
AIShIUTSTICTS R SIT-Y BT JTIETYT & 91§ & <d & |

3liec 1

: we[el ATED
" __
QT wfa, 4 SCNEER]
RiGRCIEE I o
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D 1S T H WJAdI8d Bl el W W fhe HR
iR fHata S favan S1ran &, o |fderor o
(Rupture-Disc) %e ST | AlITRT f$¥h Hes | wawi
TET (Shock Wave) I Bl €, fo9d felde®
(Macro-Carrier) &1 @R BT 2| 99 W dED
RS ThIF W THIACAT & Al 394 YD GEABT BhIA
H W YOR PR A0 W] DIRIBRAT TAT ITb Dbl §
SR e ST | 5 fafey g wrardi, T, oy, A,
qUiaT JMf # ST JeITHTIRYT fhar T € |

ST - 1. T8 U AT 9 A% gerd fafy 2 |

2. I8 FART d YT GASIAd SHdd a4 B
fafer & S & SN &1 Aalaw SHersd § uaer o= a1
BT gaT A & |

3. Ul SIfodt i Retar ¥ wuIRa 8l gl

(Recalcitrant), 31 STl BT HATRYT 39 fAe) §IRT B
D TIRIOIh UTed TR fhd oI Hahd & |

gIfraT ¢ 1. 9 fafy & w1edRa uredl (Chimeric
Plants) &7 SETH BIAT & |

2. 7&9vT (Bombardment) &1 7fc R =01 7€
BT ST T1ed PIfdaT (Target cell) &1 R AT H

THA U AHAT 2 |

(iii) ATSHIZIGE  (Micro-injection)
AIShIg~Iaed Udh HIfdd ddb-ld § i ifdd g 31
NSl BT RN DR & | Gl ©F A S ST DIADT B
HURYT &g [APRIT fhar 1 8, Ry sfeida 9
UTEY DIRIBT & HUMIRYN 8 W SUIRT H SAR-IT Il &
(R 2.12) |

BIRHT
Ill.;l I.- - ).‘;ir
B | . ._r; <dra
Illt J ,.':.: +
1N, / afder e
h 1 el
e gmsHr

o 4. 2.12 AIsPHIswidRHE



59 fafr # 9ifed Sigag @1 dleor R arett
AgpIUoaesel gs (Fine Tipped Microprojectile
Needle) & HBMIAT ¥ UGY HIRGHI & dwd H g9
UBR X T HRATAT SITaT & fob Ty a1y BifdreT T
TE

39 fafdr gRT Ir=Id: Uereiel § Sie IRt
HRATIT ST & 1T BIFRThT FIRT qrer ygarh @ | ur:
g fafS o= PIR¥IeTEa arell SRy & fov sifds
ST Bl B | 39 A & qo0r ol (SR w1 o,
ORI YOI Qd SIIRINCT YOT) B BIABIS BT HUFART
980 ARAdT H HRATIT T AhT |

T ;1. 399 fafy 7 Srgee 3 fseiRidg /e ufa
HIRTHT AfAT 1 & TeIft S AT 9917 ST AHha € |

2. 38 oHifed ®URROT
Transformation) @ 31aRTR 9¢ ST1d & |

3. SITT YJer 31 fohar fAf¥ed B 2 |

BIFRT : 1. Uh ST & padd U BIAHT H &
1YY FA9T HRaT 2 |

2. faf¥re SUHRT T BT & YANT BT AT Dl
BT |

3. U dd-Td BT SMIgTHAl 8l €, S Udhd,
fEURTT # IR agwd (Multi layered) <y % & Sigeg
BT ORI |

(iv) ATSNBTE  (Lipofection) : U
faRy yeR @1 fBreell 3 (Lamellar Phase) &, o
fgamfdad =T WRa @& SR Tl W Fel IR STl ©
(3 2.13)| I8 <gfdals (Nuclease) @1 fohamsil &
SITAT Bl =1 & |

(Integrated

BT freeht FED
£d /’
£d

AT f 3 27"
e E; ¥ qarq F
¥

ATSATE

31

ArsurnaRe fafd &1 fageryor 9igd (Bongham)
9 1965 ¥ T | SIYAT AT ARYAY Jad ATGUNART Pl
YT GATSH IT UUSTATSCINI gRT UTey BIfdTdhT H
YT HRATIT ST Fehdl © | UTed ®UaRel § g9 fafey &7
Ao SUIRT & fbar Sir, fbeg Sg PIRkrer v
3P| B WUIRYT B J§ 984 81 Al A 2 |

T - 1. I8 YAAS & hardhedl 9 gfderd
37T T GRET BT B |

2. wroArswel  (Plasmodesmata) @ KT
UICIIRT H J9T & AeTdT A= YR & SIfrwmRil §
ST YeT T BT 2 |

3. 39 A g1 gul gew iRl (Small cell
organelles) &T Y31 ¥4 ¥ |

BIFAT - 1. 39 A 3 gera: & AT urey
DI IR 2, FSTTH U1y BT Badt HB AN & HUIRT
BT |

2. I8 U& 911, 701 3R ST DIerel DI MMaegdha]
areft fafr 2

2.digd 3I0] HEA T IJYE ®UTRYT
(Vector Mediated or Indirect Transformation) : dieif
H S IR & o |1 &R & argdl bl ST
fpar ST 2 |

(i) <SS ares (gaFeiad @ Ti U4 Ri @ifoas]
3 UT dTEdh RRARYY SiIH RRITHT=aR T & forv)

(i) ISR qTED BT Ao dTgR« (CaMV),
ST a13R9 (Gemin ivirus), W, AlGIG  AIgRE
(TMV) 31f ares & T s Il S ITT=ReT
TET BT E |

(i) TEFIRTT cZAPRTT S GRT Sl AR
(Agrobacterium Tumefaciens Mediated Gene
Transfer) : 1980 H UBell R IR uaref @l
gieFRIRTd cgHBa (Agrobacterium Tumefaciens)
& DIRMGHT AaeH § Renfuq fear | fF—domosh
TIeUl &1 BIRTHT BUTARYT H IfoHE dTgd AH=Id: T
egHPHIRT~ & Ti (Tumour Inducing) T Wgo7/ofi~7

@ Ri (Root Inducing) ©IHS & gRT 81 & | §9 T
TATHE H FAHI T&T0T Ul STl & oIl U8 G141 oifard &

A IRER IR 81 & | 39 gl wifors # Ti &
(23kb) BraT ® S f& 3MursH wemw@ifersH  (Opine
Metabolism) @ g g3 (Phyto Hormones) @&
HICIUT & ol ITRGRN &I © | IS &3 UTqy BIfRIehT




RIFFIRG $X fedm Srar 8 ud a8 & SiFM gRT IeaRer & urey # #ide (Tumour) URT &var 7 (R
Iiffed BR forar S ®§, Wed®yu ey BIRGBI  244)| QAT BT A HH T-SAY (Transfer DNA)

TR B ST 8 | HEAT & | HHHAY BT BRI T STHABITT & ORI
314 g 19T (Tumour Formation) : q NS S Sl o a0 & &IaT 2 o 7 AT
UR™ & ST 2 |

3. cgimfE T, @Ids & BIC W 9N B

fora 2.14 adg fmfor
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Ti wIfsas (TiPlasmid) :

Ti wifAs & feasiy Siway &I &, g4
150—250 Kb (3Fd9 200 Kb) @1 digpree
(Conjugative) wifoAe BT ® (o3 2.15) | aaFiiam
P 28°C ¥ 31fH YA WR Fafld v+ R Ti Ifors
BT Y B 1T © | daeiRar & fadie fafedr (Crown
Gall) Ta A ol TG BT Dl &1 SHHer: Ti Td Ri
ATRHS! & HRIT B © |

ffrF 2.15 Ti wnfoas

FATTART SITY (T-DNA) :

38 SuRerd e ¥ d1ey BIfRTERi
geH HRd B g I dad urey HiR@ERN # &
T BId & | T- SIVAY T4 23 kb HTY &7 BIAT © |
EH S RRT IR Gh—US 24 bp &1 A JRIGT HH
(Direct Repeat Sequence) &Il & oI f& go®
IR & o) 39 Bl § | RIHIARd SIY-Y &
URIGT 9 & 1 | g AT SRy arer Al @l
ECIBR T81 IR difBd SITAY Bl SiTs {37 SITar 2 |

urey 514 # T-SIg-Y &1 "HT1dH A (Integration):

T-SIUY & Ul€Y ®ad § Y dRA b dIQ
gldpia el &, 9 g8 fgvoge aravern (Double
Strand Stage) ¥ 31T ST & | I8 rey 37149 H Argfewd
el (Random site) TR FHIGB T BT & | heasoy
390 AR & §a Rerd aifed Sigeg WY urey =W #
THTR T BT ST © | Uedd BIIdT H T- SIUAY BT Uh
W TR TSR 12 Ut IuReId &1 Fahdl ¢ | Iagard
THIRfId difdd SiiH &1 edeied fhar ST R
IETER0: I fhdt urey # N, Rekiaxor & forg aifsa
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S AR SRaran ST 2, 99 39 urey | N, Reiaso
BN T © | e fe) urey # RTHfORR S & S
B B ol fodl eufcRiersds She &1 (aferg sxaran
ST €, 99 98 916y 99 fafdrse 0T & ufay ufoRied &
STRATT |
VTEFEINTT gRT =T ureul # Sfi I=iidawur
(Gene Transfer by Agrobacteriumin other Plants) :
CHIIFEIRIH qT8h gIRT i IR & ford g
T $Y B FREGa Ti wnfoas (Disarmed Ti
plasmid) & T-DNA # g o=a g o R
A Ti o & AedAtdierd  (Cointegrate)
31erdT fgared (Binary vector) WU &1 YART & & |
QYT GTANTS Ti a6 Bl VFHFeINGH H Ufde $Rw
£ | 39 91 Uty BIfhreit b7 waraxor foe g faferat
F BRI = (1) Hdd Hdddl AT FE—ddEd g
(2) UTSY HUTIR |

(1) wa® walds & G dg—wad (Co-
culture with tissue explants) : 37197177 BT HIRTDHT
HaEfep! 3TaT Baiddl & AT Heg—Haed ad & (o 2.
16) | THICR, ¥, TS anfe &1 ufrdl & fSwhi
(Discs) &1 &I® Ae—<aei= T 8, Niea gRT Sanfed
URICIRIRTE  vir STRIG &1 dfhy &Ral B

gl & g1 3 Q. ey R TYTHAS AL R el
P gg—watq

o 2.16 Gs—wdu=



O URei dfed T- S0y aga—dl siffrere
U3 BB YIey FTHH § FHTRId g1 & | |1 foF 91g
HUIART ITey HIRTH13 BT Sugdd urvgare] W Fafeld
HR® RO IRd 2| 3@ UmUrRS # weARIfe
(Carbenicilin) fiel < € IS SR YTIFIRTH DI
PRGNV TR A & IR Haet 39 qryared § wuidfRd
UTey BIRIGIY & fiord 81 urelt 2 it {6 IRIg geia
(Shoot Regeneration) &<l €1 9 WRIEl &I faarT
FRD T oIS ITSd PR GEIhRoT & ueard gl
RITHR HATART T U HRd & |

VERTTE, wol onfe Uddoatal #§ o
CTIIFEIRTT  FHA Rl 2| fheg UadioraEn
DIRGRT & <& BUGRYT & ol PTHFRIRTT & AT
9P AedhodR & THY URISIRIRTE ®r ¥ aryueref #
A 8 | AdwT aNfe o Ul @1 BIfkie T garet
IR BRAT & ST YFIFeIRTH §RT HUIIRYT T2l § |
S AR B R B B ford Uy ugref # sifiRed
TRICIRIRTI et |ad 2 |

(2) uTeY ®UT=IRT (In Planta Transformation)
: ondfaEifegd (Arabidopsis) & SIS &I dmaFdiey &
Aol HedR § gaF W 349 6l 9 Ui il 3 |G
Gaferal § IR ®URYT 9T Bd & | g9 ifaRed
SR el B Tt M ¥ Ugel 07i97diad @ arol

hoedR W gaM W W J§ RO U B ©
(=1 2.17) |

U RN B b S & SAHROT & FHA LTI
PIRBIE Welf H ydw weadl &) onif¥re faaig o
QIR BIRTBIST & el | gdy § WeId eidl g,
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ST d18 H el | g dTel GRS BT HUTRYT HRA & |

(ii) 9TqU qr$¥Y drga (Plant Virus Vectors):
arsval H frefeiRad e aed & T B & BRI
YA fhar STrar g—

31, TE TR U} BT BIRABI BT Hh AT Bl & |

9. TS BRI § ] 9gd ufadl Sca BIet €
st gAY a9y gRT SIfed WS @ 1fda® AT |
ITfT B Al B |

|, HB q15]d Faiil (Systemic) B9 & BRUT [}
IS § ef ST & ST $9dT SUANT Uielf & <1e1oT Yred
(Phenotype) H JuR 312@l YAl (Recombinant)
UIEHT & STes & ford fham SITam © | ARIRoTa: 91ey
qrgRAl # STAIfRIe yaTel BT BRI 3MRTAY (RNA) HRal
2, 31T 39 WHE & af d1s%™ (daTd, Aol argd, TMV
Td S Ao aTS%E, BMV) B! START § | feg daa
i gy R arel <1 argve g (FiferiargRa
TG IR aT8R™) BT SUANT fhar ST RET R |

(i) B+l ISP 139 (Cauliflower Mosaic
Virus) : I8 SIS THE &l a18%9 ¢ | 39 W 9ad
31fdre g fhd T 8 | Hel Aol argkd (CaMV)
fgdioTo= diel & Wad 9 WE B Ghifa HRal & |
forg g9 oM # U Aifad o @ Sigg g &
FAN A ST Fhd & | 31d: Uh dI8dh & WU § SBI
(CaMV) &7 STATT 987 HIffT 2 |

(i) SIFarsR (Gemini virus) : SIfEFTaTERS
Jga—3 fgdIoTT= 9 e o= ot a1 AhHd ad 2 |
U AR DIt g FART B & | 36T SIWAT U
TSI BIAT & | 5. HT 441 91394 (Wheat Dwarf Virus,
WDV) Ud HahT BT AT 91839 (Maize Line Virus, MLV)
QAT BT HHLT: g Td FapT b Uil § VURIHAY & ford
BT dd SYIRT T ST XET & |

(iii) SId®I #AlIoid a3 (Tobacco Mosaic
Virus, TMV) : TMV & T RNA S| gidr 8 o
MRNA & TRE TdeR HRAT & | RNA a1 BT SUIRT
qEd P e 14 <1 UPR H BTl &

(1) argxd M B cDNA Ufd &7 ST &
BIcTTg W FAT & ford |

(2) | RNA &1 Ufcral &I JTARTS 9189 &
SIMM H ¢cDNA @ U3 (in vitro) JJelRgd §RT UIGY
AT H IUANT & ford STfad & |




(iv) 919 #Iol® d13¥49 (Brome Mosaic Virus,
BMV) : 919 #Ioish a1gRd (BMV) JfA gt @1 il dfgd
6B Yolfadl § T FHAUT HIAT & | $Hd S & I
T 1,2Td 38 2 | 399 Ihol ThH0T B ford AT et
ERT GHATT AR BT 2 | 39 59 & s A9 5 CP
S BT ® | I8 YAy a9 & aHIde & Ud HH
IIel § | CP 59 # CAT SiIF &l \HIG I &k Sif &
ICIRS] $I FHHT B TR I CAT SiIF @) 3=
rfireafad B 2 |

P U (Artificial Chromosome) :

U dEh A ds SIUAU WSl Bl
AH YD el of ST Fad © | $9 THARIT & AR &
for S pHaM &1 fde™ f&ar T 1d g7a! I8
a9 gafery fear war B, wife sifaey ifdrer & yder &
eI A AR BIRMET § qoiey I [ORIF P TRE
FIER HRA ¢ | Sarexvmed Siar] W TORE (BAC),
ARe P TR (YAC) |
YU HAYT (Agroinfection) :

VITAHAY fIfe 91 as’s argdl & ford Sru=my
ST &, RTdT H2R0T IHT UIHiidd B a8d Hrdl &
SIS aTSR¥ | 3 a3 gl | $gAy Hawy
BT AP PR D d6 d8d Bl Ti WIS & T-
dUTY Ge H AHAHfod A B | 39 Ti TS Bl
VGIFINTT | Ufdse &b §9 VGIHFINIH DI Ul
HIRTBRIT & AT Te—HaeT B ¢ | 30 A 4 &9 4
% &I ST 9rgRdl, MSV gd WDV T IRl
o T 2|

fgfilou=l ciauifi®e urqeuw (Dicot Transgenic
Plants):

awrs. (Nicotiana  tabaccum), fuegfan
(Petunia hybrida), <HICR (Lycopersicon esculentum),
e (Solanum  tuberosum), dIF  (Solanum

melongena), XS (Helianthus annuus), TIRAT
(Brassica napus), T &1 STIft (Brassica oleracea
spp.), U (Gossypium spp.), AAEE  (Glycine
max), TSR (Daucus carrota) 31 |

Usdloig=ll giasifié 91qu (Monocot Transgenic
Plants) :

arael (Oryza sativa), I3 (Secale Cereale), g,
(Triticum aestivum), Hia®T (Zea mays), TS (Avena

sativa) |

A W&l g (Test-Tube Babies), W
Y= (in vitro fertilization) T& YT YRR (Embryo
Transplantation) g7 |

IPE T b 98d 9 UY I BT AfT
eI (Super-ovulation), W= =« (in vitro
Fertilization), 4oT @sH, (Embryo Splitting) Td 4o1
gferIaer (Embryo Transplantation) gRRT|
cDNA S8 <l (cDNA Library) :

cDNA &8l (Complementary DNA Library) #
HUIRG (Transformed) STETUMIST (Bacteriophage),
JFARAT (Bacteria), <I9 (Lysates) &1 \Hfe BNl g,
forad fdT Silg & o 991 §a 3IRUAY (MRNA),
cDNA fa%3i (cDNA inserts) & ®U # SURerd 81 2 |
A cDNA ¥ wifSwsi a1 ®o aEal (Phage
Vectors) # 81d & (a1 2.18) |

Bk ik T mRNA
Olige{dT) primes

1 cDNA & Ty g@an
T & fog Rad grafees
& 1T SR

S-1 =gfeerst
§RT gAM@ER |

i 2.18 ¢cDNA <l
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R Sad! # IS &1 Afhd $9 A FLATT BIal
2T & U Sad url # Sig, uferdt iR a9 & oy Wit H
B €, 379 MRNAs &I 9% X cDNA gsIRar +ff
g O ddhar 21 Rad  gafbes  (Reverse
Transcriptase) U=sIISH BT JIIT ©db mRNA J cDNA
T ST 9ear 7, el R gt (Double
Stranded) SFTHR T HRA H TANT A & |

P & g7 4 Sla yrefial &1 qg
(Importance of Biotechnology in Agriculture) :

ST WENfraY BT SYART B Seaaifiy ureul H
IFE FIfsd STl BT ARG HRATHR ITH IIfsd aAeToT
I o T B, I I B g fr=aferRad &—

i. i, ®urwm  (Bt. Cotton) : F¥ficrw
gR=ivf~  (Bacillus thuringiensis) Siar] ¥
PHIeATN UISH (cry protein) ST dTet S BT HURT
RIFIRT BR 1.EY. HURT 91T AT & | § HUN Bl
Tt e ®ie (Pink boll worm) W1 &1 @Tar €, 98
R ST 8 UG IS SgreT 8idl 2 |

ii. FelaR ¥ax eH1ex (Flavr Savr Tomato) : I8
SIS~ THIER © | THTER &l 3ifdd I8y dd JUsrd
TEl BY Fhd 2, RSP AP THY db FUSIT R TR
I8 WIS B ST 2 |

SAGT GUE AHI (Shelf life) g™ @ o wIfdramT
f3Teetl e R dTel U=alTgd UlfoliTelde gRIFST &l T
UCI=d  JRUAT d&d-id!  (Antisense  RNA
Technology) @ §RT &H &x & 91l & |

iii. giaofi® W1 (Transgenic Maize):
AT WG AAEN A B MfHAT dare W
IATEH S BT AFHT H RAFTRIRT BR CTAS-1h bl
TR BT T |

iv. WxgdararEh gyfoRieh urewy &1 fAmior

(Production of Herbicide Resistant Plants):
XIRTAIRATRIAT BT YT, WRIGIRI b JT1—12] Bl

Plants) : U& SIary] §fWcred STATSCIcIad I ~T
(Bacillus amyloliquefaciens) & dT-Isl ST I q¥Td; Ud
AIRAT & Wl § Al sRareR 399 R degar S
@ TTE | 3 Sfiar] (@ERan) #F v o i, IREER
UH WS PIfST Bl 21 9 S & TANT | TR IR
Ui U fhd S Fahd 1 dax) 9 Scred @ forg
gTiol R g% Uil BT HHRT IR R | B © | 39
UBR U HH? Gl # gl TRAoT (R Nase) &T
IRYER WIS FRIET B ST 8, 31 U UlY 7R $ax &I
=

vi. gten’ 7 Tggioe Reiaver 1 9T (To
Enhance Nitrogen Fixation in Plants): TEw//dg%7
#eflerrel (Rhizobium meliloti) & nif ST (N, Rerdia=or
& Ty STREMN) BT FHRFIRTT STHBIRIT~T a8 &
IUANT RT3, G 3N 3 WIFRT BRarhR $7
N, Rerraxor o1 erHar fasRid &1 1 2 |

9Iqy SHdd Gae= - YRHATHI, eaTdell Uq
faferat (Plant Tissue Culture :
Vocabulary and Methods) :

gfRAT9T (Definition) : 9T€T &d® Ha€H (Plant
Tissue Culture) &T AT UTET BIFA®IRA, SHad! eI
3T & HFM Uy uared (Artificial Medium) R 91a
(invitro) TafA A B |

gleqTdcl] = UIQY $Had Faed &I Uhal & dad
AN 31 ST aTet 9reg frAforRad §—

Fdidd (Ex-plant) : HqeH &TR™ &1 & foly
STIRT § AT S arel gl & folg T Sdd a1 f 7 &
BIC B DS |

e (Callus) © UIY ARTH R FHadd o U<
IS Td Afqufad, gaar fed BTSN & FHg Bl
Sl HEd & |

Sfld sea® (Protoplast): ®IRT®T f3reel Jad
R BIRIBI PRT 2T ured BIffTeHR B giere

Definition,

R USdl 8| 3T BAA Bl WRIGIRATND & [dog
Rl 9991 dMeRI BlaT B Sii—  TAIRBINT
giRIfedr (@ Td, Ud THCR),  WIEhITsRiT
(Phosphothricin) UfcRIETAT (ITeh), HebIATIA RAT
g sASOfer URRY®AT (CHer, gdhax, A=),
ISTSI (Triazine) UfORIEHT (ST, TR oTfe |

v. TR d=q diel @) g1fid (To get Male Sterile
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PE ¢ |
IUHTEA (Sub culture): B FAW & I8 Age!
BT QR U ATIH A T 419 ATEIH OR RATATRT BT
3NMIeTE 1 ST & | S folg YR+ Hael (Culture) &
U 3T BT I U HEgH R WAHFIRT fham SIdr g,
U SUNIaE hEd 2 |
qur  daeH

(Embryo Culture): 9gq @&



(Embryo Culture) @&l & | YOI HaeH & d8q
aRafed &1 w2 dIsil 9 A1 TR oI B Fbraes
AT R FAET B Uil @] U & DI Yol Aae
HEd © | THUT YOIl & et (Suspensor) &R -TE1

1. 9@ LA (Surface Sterilization): UTel
& T 91T B Hae | & forg urye yaref uR @l Sl §
I warad (Explant) FEd € | HaATdd & A8 R 3HH
HaHt B MY qT JARAT IuRT & Fhd F |
QUG SUIR §RT HATdD] DI AAE Pl 37 GeAoial

BT 22T, Fifd I8 yor &1 foraxfomt & smgfct v
g | gAY BT T XS 9 PThRAT (HATHE) W
BRI BRI I YT BT UTd Haeid o |

9T "ae (Pollen Culture): f&dT i drqu &
URTTHUIN T UTY H1ed TR e B SO uradl &l
favor et @) 5T T IR HeRl| $Ed € |

farsacas dasfe (Meristem Culture): IeRer
I FEeRY freaicad fRveR  WREw fvRicas
(Shoot Apices) & Wae= &1 ARWH Haed ded |
Jf AHRITAT TRIEHT AT &1 Sae= faar siar
2 | 37 39 WRISH Haef[ (Shoot Tip Culture) T w&d
g |

guferaddr (Totipotency): fa ¥t urgy HIfemT
& I | T YISy I BT ST BT YOTradd ded
2 |

qivyd ggref (Nutrient Medium): /7 Tgmef @R
Ty 37T, SHad! qAT BIFHIRT BT Aafeid B & S
aIyes gered a1 Haed ueref (Culture medium) &&d & |
U1y g1l T ST (Aseptic) B @ foly I 15 p.s.i.
(s ufcrest g9) T@ 121° A9 W ACIFrd IR T |
SATIROTAT, Jifeideld B & Ugel Uiy uaref (Medium)
P TARDT AT Faef Fferal (Culture Tubes) # faaRd &=
fear S & | |ag IR daiael (Surface
Sterilized Explants) @1 STHaIM (Aseptic) ATTaRoT # WY
ggTef TR X1 ST § |

3 d&-1d (in vitro techniques): U3 d&-11d
B1 31T B Ul & 31, SHAd! TAT DIRTHRIT BT IREel!
H B Uve YTl R FAta $RAT| §9 qPhAID Bl

faemra |l uTey wIRT®TRIT &1 guieradar (Totipotency)
THIOTA ) @ forg o am e |

U3 dd-ie dF GaITe (Problems in in vitro
Technique) : U T&HIG & QT &I TRAN T—
(1) TeY BIRIHRI, Had! AN BT GeAoladl | g
G | (2) DIRTDBIS qAT Hd! H qifed gig HmT|

SUdad TRl @ FHEE @ ford 1 qral &1
T G TP 8—

37

I HRAT T8 YA Had & |

2. VAR (Sterilization): Ucy Hd®
deeRl B WUVl (Contamination) ¥ =T AfFERI
BT © | 39 forg |l el i, urwes uarelf, Suaol
anfe &1 gewrolal & qad fhar Srar 2| ged shat &l
fAfSHa B BT IR A7 FSHHROT B8l ST 2 |
1. 37T a9 (Organ Culture):

el Y urew & fafd=T offi S— ST, I+, o<l
3USTeY, WRITDIY, YUIDIY AT DI U HegHd uR e
(R 2.19) |

fara 2.19 3w dHae=

2. 99T |qed9 (Embryo Culture) :

2T (Hanning) =1 1904 ¥ 9157 & uRRuda o1 &I
Uy UgTef R HafHd R UTey Yo FaE b YRHIMT Dbl
Ud ofdd (Laibach) & (1925, 1929) Yor HaeH T
IRAdD SUANT ST | BT UTT & YOI BT Tl Faei
(in vitro Culture) 8g Sugad 811 & UZaTd &Iol Bl
aRued B H 10—20 &7 o7 & | 39 37avel TR 40T &l
Haftha s forar S @ S99 Y & WY (Seedlings)
UTT R D & | 59 YR YT Aaeid o 73 ulg ured
B | 10—20 T TP &V g9d B S Fhall B, TAT A%



el @ faera & foTy avad IAY el Sl 96T & |

HoT HaeiF & forg YoT T 31 bR ¥ Hafdd fean
ST AT &

1. IIST ¥ YT T AT |

2. fa®fAd 81 X2 U7 BT UTGT § YT T |

qur Bl Fdrerar from aRRefedl  (Aseptic
Conditions) ¥ Haeiq HTEH UR ARG $Rd & | el
U forl gU URUTd Yor &l Sd Iy AEgH UR Hafed
PR T Al GYWTEGRAT & A1 YOI [P Bl
IR H & T § dfed UH UY B wY H
(Seedling) # fasRyd &1 SIeT & (2 2.20) |

ol "aeq @ fag faf= gfaaar (Different
Means for Embryo Culture): Sdver T1T # 319 dTel
IURRY (AT, Gs, R onfe &1 FoiHipd aR forr
ST R 36 WA WA B AdE Bl AISIH

BIRUIFARISC IT Yedhigel ¥ MoiHIgd aR Y Foiiapd
STRIT STl H el oIl & |

geqTaReI

- -."'q} gmaﬂa%gwﬁ?

'.'.--i -

Mg &
60 W 75 famr | forg swf@m
e

EckEsid
forg suyfam

TR AT

120 & 150 f&1

L]

HE

et Bt - -

3BT aRuaq
Ein

fora 2.20 yor Haeq

3F Bl DI BIch? FoiHIpd AT &1 Ferdr |
oS 1 17 b1 Ao 3 few # 7 a2 | s @t
HIcH ITH H Y07 B A FR ot & TAT TH7 Yol
BT A U AegH R FafT BRI E |
3. WIT daea @ fafr (Procedure of Pollen
Culture):

WRIT Wae| & forg ggvr gFfedar  (Datura
innoxia) WRITHINI &1 UTd (in vitro) Hae= 1964 H
Fagem R a1 J@ei Ud Fel I Hevat gINT faan
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T AT | S YANT H WRETHIN & /R b Yo
(Embryo) WS WEEK SOH B T YOTH
(Embryoids) ®aT AT TAT UdH YOI9 T ST
u1ey (Haploid Plantlet) # faafaa gar |

TRIT Haeq & foTT, TRITHIE! | TRITHOT BT 3Tl T

PR old B (o 2.21) |
rf
I W
£ iy

!

o
- M

RS arpf
" jiaﬂw@lﬁ'ﬁw

g 2.21 w=IT Gaefqa

faeffId wRITavll (Isolated Pollen Grains) @ Ul
HaeE 9§ SFfOra (Haploid) diell a1 SR dhold @
SUTEH I IRNT HIET Had ¢ | WGV BT IRETHINI
A 37T PR A UBe, WITHIN Bl 4—7 & T Sugad
Semail # gd Hae (Pre culture) _d § | HYIYT Uiy
A TR IRETHYIT BT G Haed B ¢ | A oy
AT % AEdQUl gcdh G—ToeHH, L-URE Ud
gAIRIETel | [lei il @t @ drell # waifdes ey
arelt ) uTft g8 |
4. HI¥HT Gaet (Cell Culture) :

grey HIRTERI (Plant cells) @ 99 Ugref W

ST e AT fAiefa HagH! (Suspension culture)
P W0 H Gagd d Bl BIRGT Fagd ded o
(e 222)| A= ueR @ ueRd St fgdne
SUTIeRI®h, T~IgH Sdle, Uhd HIRIhl UIdH anfe
I~ A B ForT Pt Hael &1 9T fhar SIrar |

3 el Bl e Fag| O wer ordr g | e

HaEH | Ul DIRTBISI Bl AT & oIy HITIenT TE!




BT (Centrifugation) §RT YT &R © |
PIRNDT FaeHl & AT Tarelf § T SH9 & Uh
3MTISTT (Auxin) ATRIROTGAT 2,4—D AT STAT B |

i 2.22 @IR¥eT Hastq

Fel—Phel TH AZCIbRT  (Cytokinin), ¥
PrgAfed (kinetin) 1 BAP (Benzyl Amino Purine) it
e B, fog ficies Haea % @18 drscrarsia 72
fyerar ST 2 |

AIfArHaR gl & SIfTeT Haes # gelrearas
(Root Regeneration) BIaT @ | fb] ®o diei # uge
URIE (Shoot) &1 YAGH IR 918 H 34 S Fdverd &,
SRI—HTWT, daTd, e, 18, Sif 31 |
91y Sdd Aael{ & Y § 98@
(Importance of Tissue Culture in Agriculture) :

b AdET dHh-Ih dR<Id H BIRRT AT Hdd Bl

STINT A © | BIfAD Yaeid BT bs Bl oI IS,
gool H ST fhar T |

2. 913%9 qad dlel &1 g=: Y1ftd (Recovery of virus
free plant):

TRIER AR¥H (Shoot Tip Meristem) &8 argl
J g B 2| A T H, WRIETT ARCH HaHE gRT
FAMI U4 31 BHA! & 1599 Jad ulg U fbd S
SEE
3. 31T dier (Haploid Plants)

WRET BIY  (Anther) Peer, IMfAfd sfse™
(Unfertilized Ovary) Saei9 Ud JfaRyUITadl H HH0T
(Inter-specific Hybridization) §RT ROIT Ul & 93
A TR U1 @) ST Ah & | SIARISIAT FHRoT &
T ®U ¥ QT SRR § (1) S qAr T @ [y
(Haploid) dieif &1 wiftq & g 91 8187w goaivd
(Hordeum bulbosum) ¥ HHROT AT g, @ ST &
foTq waa | HHRoT | it AT AL BT B JoAaH A ARl
PR R aRafdd 81 32 YOIl § 9 &1 Jou /999 & HIAHL
BT HHT: AT BT ST § | 37T: 3 Yol | dael oI a1 T,
& JTOTT HIFEHA oY 9 & |
4. HYTHS A1+ (Homozygous Lines):

frdl T9gHSl @R B W aRA @ foy
RERATT AR | AR @y (Selfing) 3rerar
Mde idus=+ (Inbreeding) §RT &H—{—®H 6 dY
T €| fdeg difeadi= (Colchicine) gRT SO
(Haploid) drefi & sprrd™ &1 a8 # &1 fgaoe & W)
(Chromosome Doubling) f&i[vM—3rford (Doubled
Haploid, DH) di&l o<t 81 Sfrd &, Sif fb & oRe 9
TS B 2 | 39 A &1 goee erdwnt # A,
ST, HATET, IRIY AT H START a1 17 & 3R &g
TR feT BT s Y faar T ¥ |

5. 9T 991d (Embryo Rescue):
H3 JARSI (Inter-specific) FaHol # YoTdIY
(Endosperm) @ 3mEd (Degeneration) & ®RUT

31T ¥ ot uRRefaai (Aseptic Conditions) # ST
@& fafert & ped €
1. ®IfA® yaef9 (Vegetative Propagation):

9 faf 9 &9 999 5 Ua S I[ores gad g
o fh o7 Adhd B FIfe gaee & fore wRiEnT
(Shoot Tip) a1 whereer @m@r (Axillary Branch) T
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BT YT Shfad &1 a2 urd € | U Fax Yol &f g9
& foIq @1 T9T (Young) 3raRer # dI1 9 MdbTel o
U Hoek R © | Sarexone, fefewma o wifta fefedq
(Triticum) Td Wb (Secale) & HHROT A Bl ® |
arferprer fefedms sl # &1 g9y SiF, Krl vd Kr2
IURed B 8, S Hiddl (Secale) ¥ FHIUT dRA WX




5l @& gRaES (Development) # 9@ &1 € | o1
rfdmier Hhx 51 Hl Bie, Rigs g A 3iggRo
&THTT dTel BId € | $9& A1 81, IR fhy 1Y Tl § |
Hadt 5—10 UfeTd § 15T 97 8 | offdeT IR0 & 10—14
a1 are Yol &1 Mdradr Iugadd Uuare R HoaR
B TR 50—70 UFILId Toll ¥ Hehx U o =i & | 3=t
YHR, W% (fg. TRETH) x St & YoMINl BT Hoak B
AR U YT fy TQ E |
6. ®IfA® Fell-1a fafasrar (Somaclonal Variations):

BIAS Ferg AR & ST A THHe o
fo Tpreic’ (Scarlet), RfH @ fos Rywar
(Sigma), BT &I fae g1 51 fae (Pusa Jai Kisan)
3NTfe @1 faepTd fobar T |
7. arsfas (Cybrids) :

TSIl BT ST Tdh YoTfd & TATT UIeIIRel
B T USIT & dadbide (W AT SIHEgE B
SATd) WETRe! | Heli= dRd B & | 7 SUAN
W qEd, TN, o9, ofel, fughrar enmfe H
BIRBIEAT (Cytoplamic) R §ear Td gIUsiie Iferr
(Triazine Resistance) 1 &0l &7 IRl favar
TATE |
8. SI--Ta g G&T (Germplasm Conservation):

ITRARE fAfy § Seger &1 dxefor 96l & w9
R B | fobeg He Uoicrt 3reifired S (Asexually
Reproducing) il & 37T S91d diol 37 31y dTel
T 98T HH SfGRT & arel B & | A ynnfaoat &
SEd Ul B WeRY fRHigd WRer (Freeze
Preservation), #&—glg ®oaR  (Slow-Growth
Culture), Y= HIAdH Yor (Desiccated Somatic
Embryoids), $3M 9151 Ud SITAT T & w0 H

ST R |
7= fag
(Important points)

1. Sig drenfre! | fasm va it & Rigr<l &
SIRINT TRdb AAfdd HRP] DI ASIAT A T B
o ot SRt @1 o fear ST 2

2. T2, RR®I, IRE e & Iared | gesoidl Bl
ST fhar ST 2 |

3. R ureui #§ 9ifa deor & forw qresl $iey
IUReId BT & S iTuifd UIey hed © |

4. JATAIRIS ARIID! & T Fare= | (1) uiee
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11.

12.

14.

15.

U=TTSH (2) aT8d (3) UrolTSH SIY-T ATSIISl Ud (4)
ToTTSH SITTY IfeTRS 81 € |
U CFHPINIIT & TGS [HAT0T B+ arel T—SIgaY
RTIRA YY) & W B FAdBas Iqa
SHTE 9ifdd SIU-T &1 it <d & | o gifea
SIUAT T WIT-AROT 8T STl 2 |

gFITTST (Recombinant) SIgAY ddiidh gRT fdl
A ST A sfeod 9 &7 Ui & fhed) 3= ofig &
RHTIRT fhaT ST FhaT 2 |

¢ HUN (Bt. Cotton) &I Tl A dic (Pink
Boll Worm) Si¥t 81 WTaT 8, 98 "R ST @ |
TS ATH® HHT 377l B BT drell W
ST AT B ATell S Bl AFHT H RATHIRT B
SIRTSIfh FFhT IR P TS |

ey &I AT AT BIRIGT & Yol urey faefae
P B &Hal BT gUieradarn (Totipotency) HEd
gl

TRETHY (Anther) HaeH, S (Ovary) dae=
Ud  AR—udrdrg @awel  (Interspecific
Hybridization) gRT 3o dig ured fba o
REE

R GBI (Distant hybridization) H aI
f=—fr=1 g9 aTer diel BT FHRUT B R e
BHRON | YOI NI TEN I8 UTel & | ST 0T B
2 (Degeneration) 8 9 Ugal & YOI &I UIY
e R FAfd D 99T off Adhdl g 3R
BRI UTeT YT fhd ST bl & |

e & efiRer fovsaias &1 Haftla axa argsa
Had gTed UT o ST Al @ |

yed aEd AT g8 SIUAY @uel Bl
AHAIYAD el of I Db o, 37T PIF TORIA!
DI AEAIRAT BIAT & | IETEROM ATy FHiA
TORIA (BAC), I M oA (YAC) =11fS |

el § Arscio R dI geM & foru
UEIdTH Heflerrd! (Rhizobium meliloti) @ nif
S (N, Rekiawor & forg STRer) @t
THRFARTT cgAHRIT~ a8d & §RT T8, araa
e | IR fhar T 2 |

I HIolh I3 @ SIFH & 9 WUS 81d & U4
AHA FHHU B foTg Tl WUS BT TTIAHAT Bl

=




16.

HIRD FAT AT & SUINT A bR Pl
e T 2 |
srgraref ye=

IEAIATHS YT

1

TE g9 B UfhaT # AT IR gIar 87

@) dEr @™ (9) ufady gorsH

(%) geotat (&) SISt TroTTgH
f=ferRad ad-Ia! g1 fddl e S & Si &l
31T S # AT b ST el 27

(37) gTARS ddeiia] () HFIR ADBATD
(%) T B () Py Tp-a!
ARTCH Hae & foTy Wit &7 ST 91T BIH H ofd
g7

@) S B AT (d) TT BT AT

() TR BIART (S) T BT LT AT HefRey |
UTEY YO HIe B YRo3AT [her B ?

(37) 78T Ud AIRTAN, 1964 (9) oI, 1925

() TSI TR, 1921 (8) 3. 0T, 1904
RIHTIRT T-$1gAY (T-DNA) T T+ H19 8Iar
g7

(31) 24 bp
(&) 23 kb

(@) 30 bp
(2) 25 kb

SRS U

1
2

© 0o N o o A~ W

1"

12

ST U & aRTT forRad |

8. HUE (Bt. cotton) &I fhd dic & ARA &
IRINCEIDIE I

STASI =P HIDT I I8 TS ?

IRIST U9 IRECR S 54 Siame] 9 for) 3y ?
Sl FaeH BT gRTeT R |
SYHTE B TRATT BT |

qoferaad (Totipotency) T TRHTST foTRaR |
Doy frad ped & 7

TRTTAT~C T BT & 2

Iy geref fhd ded & ?

3rafRudd Yo &l Ui | dbrad: urd daeid &
3 foaa! Tad g 8 ?

BIS FAFI fAIIAT & GRT U TIRDE DI
e 1 9 forfRad |
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13

14

15

IO U UT R & fory iy & 5 wmT @t
el feparr Siren 8 2
9y & fHd 91T &7 Haed FRa 1599 qad Ui
T fohd ST Hahdl & ?

PBIRIP Tl fafderdr & @=m srfura © 2

T XTcHD Y-

1

10
1"
12

13
14

JAFAIRIST WR R BUIRT Sitg (GMO) fhaw!
PEd 8 ?

TeIR][deIVST U4 TaaIgfdreryst H TR Tl |
3 AT R drel T—IYAY BT He<d qarsy |
G T AIold 1334 (CaMV) &1 a18d & w9 H
SUINT Bl AHSMEY |

¥ HIoTd 9] © S| & fhaw @os &8I § Ud
Thd HHAT B oy DI A GUE Bl D
NI B & ?

HIH TR W AT AT R |

TTIRFINTT & Ae—<aee gRT AR 6l
AR ?

oT el o ey # forfRad |

g dd-ide (in vitro Technique) & FHRIY
forfRay ?

TR o o1 Gfera & q9smsy |

TR e 1 RIT ATaTIhT Bl & 2

Trsfss @ Bd & ? fb @eron & forv fea—feg
BTl | ATgfeS 99 Y ?

ot e foe gRRerfoar § &1 St 2 2

e H ATseror ReRIARUT Bl HI dG1-IT Sl & 2

ECESIRICA RS

1

AR ST & ST FAT—aT AL
DI IMILIHAT BT & 7 AHSSY |

amgaif¥ies e &1 Y & &3 # wew
ERIER

TTIFEINGT  cqHBT~  (Agrobacterium
tumefacience) §RT SIF RIFFARYT & fIRgad w4
q AHESY ?

qEH AR AT e HUTRYT B DIA—DIAAT
fafertt € ? favga wu & wwssy |

D I BT HiY H Agw qarsd |

SAMT - (1) T )37 @) T @) < (BG)dA




