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JATTFHT AT T4, | e AT Aot qof Fofeeeea
g T T AT Al JUNRY o] WU EQ A Ao
RerTfe oIgd T § A @iah AQAT o qHeEE
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Abbreviations

ABA Abscisic acid

A/C Air conditioner

BAP 6-benzylaminopurin

CCC (2-chloroethyl) trimethylammonium chloride

CIP International Potato Centre

DAS-ELISA  Double antibody sandwich -enzyme-linked
immunosorbent assay

DNA Deoxyribonucleic acid

EC Electric conductivity

GA Gibberellic acid

HEPA High efficiency particulate air

TIAA Indole-3-acetic acid

IBA Indole-3-butyric acid

LN Liquid nitrogen

MS Murashige and Skoog (1962)

NAA o naphthaleneacetic acid

PBS Per-basic seed

PDA Potato dextrose agar

PEG polyethylene glycol

PLRV Potato leaf roll virus

psi pounds per square inch

PVP Polyvinylpyrolidon-k 25

PVS-2 Plant vitrification solution-2

PVY Potato virus Y

RNA Ribonucleic acid

RT-PCR Reverse transcription polymerase chain reaction

SDC Swiss Development Cooperation

SNC Single nodal cutting

uv Ultraviolet

viv volume/volume
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AT AYTAHT HE@U AR el 8l 9 iy TR S=o
TETSl SRTHT I9eTE THE Gl ®IAT 9 ITART TR, |
A NI dees A0 Ael W PP FAh

IR T (951,000 FHRR), INETEHT AT (3%,90,000 TA)
T SEEHEHT 9feel (1359 A/8) WH & @@ AT q°
TH. R099/9%) | TSP G FERfE 9T YeTel S

YT G g T e Afewr fafag aikeRer &0 STHAT TH
Jiep €T ITH Hewd [aAaT g8 TR G | AT THATA
& STl &1 S fafaer grara«r, drIehd, AT Thedies
Y AT T AP | AR AYTAHT AT e I
faiehl TEEd! AT M N @ | WERRRE A e
YR IETETE g AT S | I THEH IR A9 afg
MREST A qOr T faewe @iae, e,
fawmuETe ¥ fMAREIEETe g ATe® hed WM GaRT & | 3
e THITEEAE GHIEE TN SRTAS | ToT Siete
far@ @ o= TR SdT awaw Rfea freaee )
IR T A FAY | ATRA AT qed A Aew o
T B qReTe® B ¥ Al I & X WIS A fiee T
fafra gfafr Suerer gt @y & wiafy =fea, & v
AN ¥ @il i S | AT ST v TSI Tr e
e a8 0¥% (@ 9R5%/%0) AWl ©E TP
FEARMT 94T 3 @ I W 9 AT S T 1Y
£ ARH B I A9 A F- A9 awiq At

ST T FA T {5 HT TR q




faS (pre-basic seed) a1 PBS fF wivvs | a9 fpfawept Siger
HAEEATE THY Bie HY ITUT qIT ANREES TH THIHT
TANTYMSAT T STeiTeRebl] TT9AT BT 9T | % I9qal aaar
AR, & Tiaiebel AT 9T IATNEd APl I=d Hedehl
FRU &I AT AT a9 o< HUH Te® i
T | WHRA TFAT 99 FALESE a1 Jed SAhd T
AITHT RPN Mebrgers 99 FgdnT gig T 9er I
TH WedTes T 91y el Sefieeers o faew wgfea
SIS TRTE I eq AS STRA AT HUTST T FqHae
MGG | ABIAD, BRI WAT TMIAT ATH THATT T
YR qar TR/ SeieRars giaar e RIS
IR TgAT TR U afEs | I8 Fiafgeare Ieamea
A9 ATH TANT A ATIIGH!  [CHeSHT  ATAT |0
XA AT (A T AT TR e, @71 e
(Bacterial wilt), T U9® (Wart) Tl INTEwRR! BeATaHT HHI
AT T ALY IAEHT T A aD! AT 9% o
3fg VTR TATFA @R & (NPRP, 2009) | T T
JANTLTEATRT TATIAT T ATABT TA-HA 1S FedT&A T AHehT
TANTETE qe 19 IATET I qAT FTAaeH S~Aree Qe
HTAHT TTAETDT BITHAAT AHBRI TH eI [ A
SeYIH Y AT TF TAR TRTH & |

%kokk

R ST A FAT] T A T T
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R. TARTEIET A q497 ATqAF Gaues

Tq QUSHT d=] TSI+ FARTYT (tissue culture laboratory)
@1 [HI (construction of laboratory), TATITAH T  THH
T ATAYGE I ORI, THAFE®, APl ST Jood
Tivwer § | faearer ArEavgwar SR ARS8 Y
T48 | O ATEvgSE gAae 9 fafedr ameN #IsT, Iaweny
TR ST T fq%ar gHiST #Iee® (incubation room) FIIES |
gl B<F HOH AT AEYAE GRS, AN ¥
QAHREEH! AT I I TR & |

9 frfear s @er (Media preparation room or
kitchen)
Il BIST ATEIIHAT ATAR T Qo0 g 4o a7 Reawr
g AEAEF TUEE | AT 9K 91g =R (ventilation)
¥ YPNTH [HT SHAET VIR gI9es ¥ aidrmed T
JYH (air conditioner) I g ATAIIF U | T HISTHT
fafear aven @ar o= fafa=r webwer @ mafae werd ofy
HUSRW I HUH  aTg WARSB! TG HGT g Ao
B | Y FISHT gIU ATaYTF SIHI/ YTHEEH! a0 T
THATE TGP [qaR0 q oo TRUST & | IHATBr qr
T T AUHT IS | TF HISAT GG HOIHH fheex
fe-smaresr wivaar 9 ¥ afawer e g ol @ |
foqreT AeEE a9 AWHEE ¥ WEHe qadEs et
ST ATAITE A SILH AT T WVEE qH §IIeE |

P! A G T {A-ge & TRT 3




FERETE TSR] ATAHT FTHAT AHT T SIS Pl THT T §
T B | GHT HUEH AISEE gRIH] THIel T TRy s
T Thdes Mueiea (fefees) T @re] 1<y | JisE®
TaT TREufE et 9T Tes s fafear sre gerd
wigwr cifgs F ufg @1 T MR g T S | 9El
Tiegeufy AieTHT W@l O g feques | A1 Fier fafear
SATSTHT AATAT AT ATHI HUSRIT el AT I1H FEHTET
TS b |

friEaT FATEN ST T ATAXAS YA AT ISR
ferazor fER o

e Laminerflow (work bench) e Media mixture
e Autoclave (1 big, 1 small) e Gas, water and electricity supplies

e Different types of glassware e De-ionizer
o Hotplate suitable for large e Coarse balance for measuring

vessels (0.01 g)

e Sensitive balance for e Spatula & spoons
measuring (mini. 0.1 mg)

e Micro-wave oven e pH meter

e Water distillation apparatus e Jam bottle with cap

e Measuring cylinder o Conical flask

o Beakers e Test tube with cap

e Petri dish o Steel dekchi

e Plastic containers e Refrigerator (4°C)

e Deep freezer (-20°C) e Fiter sterilization unit with

vacuum pump
e Automatic media dispenser e Cabinets or cupboard
e Micro wave plastic jug e Agar powder

e Magnetic stirrer-cum-hotplate e Muarshige & Skoog media
e Storage tank for distilled water e Storage space or racks
e Sucrose

¥ HTFH! A AATY T [F-HT & T



R9.9 FEFHT (Autoclave)

Prfeamar faearer & afF AmT ST=y
el qfeen fafear strar fea
gAH AT (e Wl g
IEg | I T yratgers e
(autoclaving) T | TH QIHTAATS
AT (autoclave) WS |
HISHH! §o UYWL  horizontal B .9
type, vertical type TS JARTHT S

fer 9. 9) | ATATIFAT ATAR TEAT TART g T ITHIA
TIT FHEFE® (accessories) I8 I+ 9fv Ffeprsy | fafirr
HHAT HUHT autoclaves TANTHT G Wihrs | TAICHE
®YHT horizontal autoclave AT HTH T Alal g8 AX AT #g
WM I9 g | grawel fHfedres sgar qwmew 9
S (I B L e B (1 Autoclaving H¥e!
pressurized steam fSU THHT gAHEH qs SAEEATs (FHd
T gtafer 2 | & aiv e fafear sreer qme Wy
o] Wl Tiew 9fF fHEAST T TR 78 STeepl @it
autoclaving T HATE™ & | Autoclave HT 9%-93° ¥
TOHAGH T Heds | e T w9 e i
g1 YR, B qreww, wanr e fafear enfeer afewmor
(volume) ¥ ¥ YART g WIST (type of container) SITGHT
HISE, lAutoclaveﬁWWﬁﬂﬁmw
“ON” T ¥ psi bl Fbd G¥ X-90 1 fo=mm EaQr 9-R e

: Vertical
type SEras

HTFHI dg Foaq T (@-H &g TevaT Y




e Teept dfeamer fa@l g Wed @iel ®le] AMad g7
W psi QU ATEE G freer arewe 9397 F A QY
T % Fg I Hed @i 9as | Autoclave el arasms
fRI&TOT T thermorecorder T 9T TART I |y, |

@) fAH=IERT (Autclaving) TRT ATAYTF I 9T T ATTHH

o IX YA, AW AYAT FATHHT 0-40 TH. TH. fHfedm
AT 91° . aTeREHET R0 fARE |

o SAW FUAT THHT 40-Y00 TH.uw. fafear wwar 939°
. IR EAT W AR |

o Sie HYAT TATEHH] Y00-YL000 UH.UH. fAfear WTHT
99° &, arrhaHr 34 faee |

o @I Tweys, side, Wil T Rheex I0X anfeems 930° &
AIHAAT 30 fA¥T autoclaving TIEH |

(@) FATT (Autoclave) AT WM &TH=T Ufeet &
feqt FRes

Autocalve AT & Feeliehor TXeT I AT TERT T |

Autoclave AT Te®! Fodie dasd (fgeX ) qrHre 3%

A ETIE |

o YWV T YT o1l HTH TRl B/ ST A& THues; |

yreuT g o (R faet g Rafg Rrer g wrer

I g% TS |

e Presser 15 PSI R TRUfg T UaTeE Nl grar faee
GIef 15 PSI AT $hY9(g g% TIes |

% STl vy A T [@-FT dT TARA




@) FAAFAT (Autoclave)HT W [T AT &I Ja6® ¢

o fhfear ¥-AMT WiEHT &I |

® Autoclave T g WA HAIF YARTHT &8 |

® F-JAT A I TYATE ST SABEHT & |

e FIade® autoclaving Tl foehl g Febl Giequas |

® Autoclave SNT YIRT TR & WA SANTH @ Die g
EIIRE |

o Y TA-TAT WiSwE® FART T |

° Autoclaveingﬁﬁ%‘ﬂTWﬁ@ﬁ?ﬂTl@ﬂTﬁ!

@ frideT T 6 [ ToelE SR | ey
99 qraEm

o =R ! fAed “o” AT M gUes (A &H/T IW
TS{e1E 9TET &9 |
® TR gTaT YA HTer B T §e |

o TUTFRH! ATTHA 5O~ A, VT HH WIURE AT autoclave
1 foret P e |

@ fief@Rw (autoclaved) ¥W@ufs ey qm Reaar
IR AR G

® JIAWTIT HIE (TH) BT FANT THIEH |

® T YiaRIge (HeH) TGl AT T+ |

OAutochveaﬁWﬁﬁ'ﬁ@ﬁﬂlﬁﬁimw
faEr autoclave fR 72 Iratsmar & |

HTF®! TG AT T [H-HT &T TR 9




o iy 1 fafear Pweer difeq® gEmrT o9 WWEAT &9
TSl BT AIATST IS |

() AW &l A (break down) § ¥ qAe®
TR & :
Chlorocholine chloride (ccc), Zeatin, GA, Vitamin B, Vitamin

B12, Vitamin C, Panthothenic, Antibiotics, Plant extracts, and
Enzymes.

9.} fefeamw gfe (Distilation unit)

T TR IS SUeR ¥ fheer TR HEeRr 1 |
fefeergm fafr= Yo T ATEsTerT 78 | T9ETE TARTEITHT
YART T 9@ I d9R s | fAeieRer iRgeEr qreree
freq ¥ WAM® doeed  dY qd TERE
Sty faemies e TRTHT g7 | FERY RIS I
fafirer Tamafve dodes ¥ SaEs a9 @ig T o fafqy
FRE® WUl g7 JUH e fHisar sqre
FTHAT FANTHT w9 ga | fafear smre=+ T g4 o
FEAT I EEE AET-R ISH gAIAE | TERUEA:
qTIATS 9fEdT de-ionization TS ¥ TUHATS 6T a1 Sol
fefeogs T quR RS | De-ionizetion TTE Tel FHIRET
jonic impurities BETS S W distillation ETE Fel WBIRH
organic molecule, ST AT pyrogens HTHEA & I Iedliad
I EC 1.0 pmho/cm =T FH §U<E |

= HTTHT dvg FAT T [@-HeT &g T




9.3 fagd TN (Digital balance)

W N TR, WA I HHAWRT IT0H g oS |
JERTIETAT TART g GRS 9o U T 4R ART 4K
g O Qe W AHAT ST §eE | AXINEe
N = qur fagdg nithgRT S=fed g7 RS | B
TNE® AT qeaEed! SRl 9 AT T qe TR
g TS | TONTETAET YA T QRIS Wiaithea
ITHET THA U 8 WX weighing range, readability
repetability 3fE | HTH FARTMATHT FINT g =9 ISO
YA AU gIes |

Q.Y T B@® (Magnetic stirrer)

I fadly TR A qAT gl qErders R I ool
AT AR wrges | A A Amew X aeees g W
YT AT 39 (base) HT =[F% (magnet) T T weEE (speed
controlled) T+ e TATEUH S | 3 TRTH Hleded! AMT
TS UM A9 ¥ 9T stirring bar UfEs T
control knob ®H WEHA™ HAEYAF TWHl GUGHT IIq
HISeTg qArS aT SHIe HIHAAT U FARTHT ST Alehes |
T TANTITTHT AT ATIYAE I QTHTES HEAHT U4 |

4% froer #eER (pH meter)

@ faf Aewwn 9UEE gq
g (o 7 ) | A9 e
W ETESIS AT (ions) I (A SmmHmmS
T GRETT TR S Ha

TS | FESIE @ HOR, pH

T g Fq T (-5 d9 IeqRT R




fHeT 9T BTegeA M Aiied & (log) & | Tl
@Wa q W@ ¥ T g T | I qae ufEsie
(acidic), ¥ WA AcATa® &R (alkaline) T O Tl TET
(neutral)ﬁlmwmmﬁmﬂml

R9.% HIEHT AT (Micro oven)

YR g TRl aF Sfan 90 g W e
AATEEH g Tag | fa8iy TR R fafeaes sieer anfi
AEHIANAAT  JAg | A A dieEe s
qHRRh de® qarsd af SHTAT J9a TN IR |
Areegehdl AR [al¥= AEST T GBRET ATSHIAET FIRT
T Al |

9.9 IR (Ultra violet; UV) AT

YAATLEATeRT ST Q9 HJTaAe SU=R W UV e IuanRiy
8 ¥ Y FER TEATHT ATRURI G | AP THIEHIRAT
PSR YD, WE(H AGHA T UV wgeHl qrgeidl
AXUGE, | ISl ARGl 90% Wl AT HIH GIgHT UV
ATZEHI THTT Gy fEed | I UV A5 /aed Hid q9d
(age) TIRT X! & TAGHAT UMH WRUSS | FrERuaan UV
HE 4000 HUIGH JHATTHIRIS FART T Al |
[ T S ARA&T (leminar bench) AT UV ATSEH JART
MR |

R.R. FeEY B (Culture room)

TANTIEATH HISTE® el A7 Qb Hecaqul ial AIig | A4
FISTEEHT JAHT AT BIST q& T g A AawqS 6 |

90 HTFHT 7 G T [F-HT &g TR



TEHT I AT AT T T SSPT TR T g T 3 |
ATTTAFAT ATAR AT brare! Arget qoo X 4o =t fmest
EUR B | T9HT AMAAR I AT ultraviolet (UV) FEE T
TSl AAEHE N AR (A/C) Ui e STH gNE |

FoIX PO EI AAAF WA A0 AATEEP (@

fFrraR &1

o Electric sterilizer (beat sterilizer) e Scissor

o Forceps e Scalpel blade

o Scalpel handle o Needle

o Spirit burner/gas burner e Timer

o Dry oven (dryer) o Other electrical goods
e Temperature controller e Electricity supply

e Culture racks e Fluorescent tubers

e Timer for regulate day-length e Shaker for rotator

o Trolley e Spirit lamp

AY YR qHTe® (General equipments)

Measuring cylinder, Conical flask, Plastic container,
Disposable syringe, Micro pipette, Micro pipette tips, Beaker,
Micro-tubers, Conical tube, Micro filter, Plastic jug 3& |

AY YR A6 ® (General Chemicals)

Alcohol, NaOCp, Tween-20, Spirit, NaOH, HCL, GA;,
Kinetin, BAP, IAA, NAA, IBA, Sorbitol, Manitol, Inositol,
ABA, Maleic hydrazide, Chlorocholine chloride (ccc),
Hypoclorate 3T |

HTGH! A FAY T [F-q dlT TART 99




39 AWAREA (Laminar Air Flow Cabinet or Clean
Bench)

Foea< T AT SEMEEETE ATHAT (contamination) HH
TP N Tg T FARTEMATHT ARG JaRT
AEAF TEg | ARG fafT= YPR ¥ WIETH §E
HTYRUIqaT: Horizontal type, Vertical type, double working
space 79T single working space g (Farx -'-r 19T Tﬁ'\'
79 culture HISHI  BET  BTOT |- ..
(HEPA) Rheex g% ofwaResr B e

TG FTATH] FHHAT ATST IS T |
a& eSS ATHAT TH TS | )
AR TS IoATeeT i
gaelrge ¥ [¥elIeRuT (sterilization) | ;
BT AT UV drse BT STl HITHT fﬂqqaaﬁq—,‘m
WM Tl gUeE |

gIUeE | a9 g foe afaer af wEer T afEs |
T dife wEHEr AT feew T T qarSe beat
sterilizer HI 9 YART T Hichreg | ATAARTAHT HTH
TN gfeger SR 30 fave A @i UV Ae i
'ON' THUES, | HTH E T W1 gfgar UV @rge 'Off T
A g7 | Y T HH I TART qfedr ey e
HHT LT ForeagRT HHee 1 6 | 8 fa &
T TUfg [ f&e @R 99 31<de® AT T, Cabinet

b S _ AT A FAT T (@-HT &7 TRT




g T€ T T IS HR FAT TS G TEIRE |
T (HEPA) RFee<@! Wied e 0.2 pm &R 6 | AfHAR
TS 3-3 a¥ PR wHa qur feeex 6T W ¥ AEas
RF GUEHT RFeex B U T4@ | q9el FEer fAfe
ETETE FEF (Air speed) TRl WK (Al WNT air
speed HT9T I7 (thermo-recorder) BT FANT T Alebreg STEHT
0.¥ WRT WY gIUes W f&¥ (contamination) %I AFIH
T AR 'ON' TR HRir 30 fawedfs Afetes
autoclaving T TAR TGl potato dextrose agar (PDA)
Afafewar foal @if ®iter  wvee e 3 QUi e
¥ T observation ® TN SUGRH  TATTAT e T
AT STawed TIas |

R & TR AW (Hot air over)

A FEARTIMEATHT ATAYAF SUPUee He T &I SIHL
g | J9aE WA Wl I (o, T A, ddd,
g fafte), feder aME, T6st au J9gxe deides
PR T YA TRFS | SrEwuredn a1 4o i@ 300
fefl I@E dusHA T T A IR =
Thermostat RT AMIHA A= TRTH T | II9T 5 q8
g9, HAKEHT Fae® (poor conductor) T el T8 91q
(metallic)y & W&l g | AT WM @ gEr @St
THAT g aedr TRemsual gaes | A1 faftwer dree
Il g eS| WA (AR T R 907 90
et I=TTEwT UF wver e TS |

HTgHT A7 g T (@-HT @7 I 13




3 Aitfew feq e #T (Meristem excision room)

AT PN A AT ANQA g AT HIST HH WU GUSHT AT
HH ATTAAGT a7 Foa? HISTHT 4 G 19 Afbeg | e
gk BT 50-900 T e WY TRy TR I9WI T WAHAR
T TET [ g U< | 0T fhea 9, 919 afge T afdes
AT 9f TR § 163 |

TQ PN TIF ATAAF FHIT q9T QEESD! (@R

R a1
e Laminar air-flow cabinet e UV light
e Dissecting microscope e Petri dish
e Dry sterilizer oven e Forcep and scissor

.39 TH -TATEST I (DAS-ELISA kit)

TATSSIT HIEHT WISH IREUHT N7 Eaede 99 qoqur
T (Antibodies, conjugate) ¥ |THIME® FHAY IRTHT
g1 | YIIHT WART el (Meite §WrE IRua gng |
ﬁﬁmﬂﬂﬂﬂstocksoluﬁonwwnﬁﬁﬁlﬁ?
Fel HEATHT HEdll HQUi $aNT T gtwar, f@dr T 9R9el
g |

.3.R THTEST REX (ELISA plate reder)

A BY YBRST (Model) & g
TS | TR I9AT & A
(Well) g7 <& | STer (data) |
=R R e P, e e [
T P B Aoy onfy yeper e

9% TG A7 FATY T (-7 dT IART




g (e A ¥) | W@iﬁﬁm? Y0¥, ¥40, ¥R0 nm
&l g TG |

¥ fq¥ar gFiSA FST (Incubation room)

FaARTITeTEr P et yERTer RO e SR 6
& @S (8 FET (buffer room) N FTET TR T
Tdg | AETAHAT B WA 5-9R T ST T SN §Y
7dg | Pl BISTHT Gaa% Il g T g | TAWTre
Rl WARTT YA TR YA g TN, WO el Faen
qfT 7Y PISTAT §IIEE | AT TP AT e Srebl Gl
P Rkt snfedy S s Rl /T BT Qe @
PISEEHT S ATT TS T4 | Ay TRAT 8T a0
S, HUST AMEGAT AT 0% Feblew & WX A A
] I5E |

YARTIAT G-9AT [I0aTe® geplrS I STl AT HISTAT
fodie TR ATHH, T, ¥ AAEE SATRATH! IIGRD AT
B TOEE | W Hem fawase a qHaEsH @A
WU&Tel [SUF (contamination) WEY ATIERW FAST 9H
ITE ATATTF TEH | B g ATATIHAT e 100-940
a1 ffe gONE | a9 fawar |iead! Siaees e Wk
T (&) T TRTH §IIS |

foar gFiS FISHT ATEAF TSI AHEAT ©

o Temperature controller e Electricity supply

e Culture racks o White fluorescent tubes
o Timer for regulate day-length e Air Conditioner

e Other electrical goods

HTFHT A F T JE-q T T ¥




RY¥.9 YN (Light)

fowaTeds Mava®d U7 YRRl hawT TRUH gIIEE |
faearer didae® TETHT AT TATSUHI Ev  dEilewd!
HIel! HRTHT agadTse SeTH Tl gUes | & qraro
T AT HARIAE (flurecsent) YehTeT TehTITel @Fﬁ, EL]
Yb1eT faq T AMIHA FH O AME g FWUEE Tl Sel
YATEHN §IE | AT T AER [qearens Suwe g
ISl R000-3000 T (Lux) (20-30 pE/m?/s) &1 Tag 9
FE Tqeedls X000 WH WI ¢! UM Aavdes Ty |
foear e dETEERl IAE  SA@R HIGeA! WNT T
TIAATEIHT T TEAT QX F.H.H gIes | 8% Afieh gar
foearems ot amar & faear Se9 GRw | THTITH! AfaeaH
YGUANTHT AT HST ISAEl g7 IBRA g TIes T
HATAYAE Tl GUSHT TehTT Teblgd Ara (reflector) T Ui
JART U |

RY¥.] AYHH T ATEAT (Temperature and humidity)

AR ATehy = JURW  Araswea AT (air
conditioner; A/C) 9 ST U< | fadiy T fapa s
g1 WMl a7 fqega "eyd &9 RIS (agae! faeweqar
EYHT GIHT GBI TART T4 9i Afehg | T AN e
B QDT THIT TG HRT Tel PO 7T T& FaH T (&7
qh S-Iell TORT TEHT AT HH! BT TAST Ahra |
BISTHT T AT THATIH ATTHH g T g8 | BISMHT
e RGN A/C e feever Waier AafeTs ArRdrers qid
fa=TT TRl 7 | PlOTHl AHAT K0-90% gIIeE | &S
Yo% VT HH WUHT fAfeardr WUHl Uil AT HH g T

% HTGH A AT T (G- T TATT



PRl Oredel AT Sad U faedrers R W ARG |
AT Yoy T A g AT wier feer fafeamr wRa
9T 9 I f (contamination) FHTEAT g+ |

Pl & & (shelves) HISTH! TS, AeTg X ATALABAT
FTARHT 8 A7 fadles WA 81 (metallic) AT HTSHT
ETEE | Al (o IT ARG g 6 | TR A S
AT QAT Serg BRa ¥Y I T I qE e
TEATHT ST R 30 JH FIUSS | T T forear Te T
R Tie gl Y frearr 8 W1 8Y Y 9T N
Qg | BT e areh, A ATRar ¥ YgEer Hae
T i ATATERTEE Bl G §IICE | hISTRl ST
qAT TR Ul el TR gt | FAEedh A
meﬁmwmlﬁssuecumne
laboratory T I TTAT SIS W(ehrd AX AT ATebl &l
g o, faell dar ar Sues gn, Al I e
HTH! T ATAATT AT GARD! T AP AT T T3 |

Y HIST BT T P31 (Washing room)

garTITEr R S TR wieTew (I, saw, fee
AME) TEHT TH ST BISTH HART R | A P& AH
FISEE WT AT e AT TIIEE | TH PISHT qTHep!
T AT G A AT AT (wash basin) T g e
B | P TH Yo EUas | I HISHT (HAsTE AT
T  (contaminated) fafear wfeqsr ¥, s« afe
autoclave T TAET FIIES WA TWMEE qH( TXHAPUE
YETST hot air oven B TN ATT TIILE |

*kk

AT A7 T T qE-AT AT T qu




HoS - 3

3. rfeamar THe qur MA@ (Composition and

sterilization of media)

3.9 T ¥ fafedr (MS media)

e wer vANmemEr e T8 srwr faear gwied
Murrashige and Skoog = aTPERs a9 1§ AT faeE
T fafear ST g a9AE CR.OGH HTEAT (MS media)
9fT=5 (Murashige and Skoog, 1962) | TAT TH TH fafsar (Ms
media) T9 SSRAT SUH g TEG H FTARSAAT 9T TR
T T B | IUS (AT YT Wed A1 fargaret ST
MS media with vitamis FARTHT @TSY SYIH &g | T4
Pfearar e framgar T AtaEmger T g8 9@ g e
T R AHACH qCAT AR GRF F TAe® qo
frare Teuty ger e K.8-4.5 99T 98, | SR A0
frrer e T IN HoSo, # ¥ FITH w@S« IN KOH & T4
IS | TAT T TF FAfeAr (MS media) 1 HEEHT MS
ST 4.402 TTH/TEX T Sucrose 3%, (30 AW/ fdeT) # A
fefeer aeimm s ¥ fuwr faemes T 0.5% & R (5
T /M) R frae w0 ET ifader i
THICEF Bl SHIE] g | Uy fawar I SiEl (test
tube, bottles) AT THTEAT MWl Autoclave FTRT FAHI®R e
g | gEruadr fafearars fAweteeer (sterilization) T
autoclave dT 94 TISY€ I¥R (psi) ¥ 9X1° & TOHHHT 0
e THeUEs a1 9l SwE W ATER TIeE | A

HTw! Aoy FowT T {9-H dig TqRT 9%




qarr fafear wamT A YARTETAT el AR T 8l A
qTeAHT § AT Jooi@ T ATIRS TAR T9s, | FAfear qemay
hedls ael e faew Ty feieer (contamination) 9T
el 89 34 f&7 I WANT T Heu’ BT (culture
room) W VEMUSS | AG FMAAE HAIH AT gE<T T
TATHN AT T TARTHT ST I9 |

e 9. MS & Hie@wel AT 1aeq% Chemical ¥ HeH
afewToT

Chemical Amount of chemicals in_Stock Solution Remarks
Standard (10 X) (50 X)
(MS) (mg/L)
ax
Macro nutrients (g) dissolve | ml/2 L | (g) dissolve | mi2L
in 200 ml di in 1000 ml di
KNO; 1,900 19 40 95 40 Dissolve
NH,;NOs 1,650 16.5 82.5 in one
| Mg SO, - 7TH,0 370 3.7 18.5 container
KH,PO, 170 1.7 8.5
CaCl,- 2H20 440 44 40 22 40 Dissolve
in one
Micro nutrients 1x 10X) (100 X)
(mg) mli2 L (g) dissolve | ml2L
dissolve in | medium in 1000 ml medium
200 ml
MnS0,4H,0 223 223 40 2.23 20 Dissolve
| ZnSO,-7H,0 8.6 86 0.860 in one
H3BO, 6.2 62 0.620 container
KI 0.83 8.3 0.083
CuSOy H;0 0.025 0.25 0.0025
Na;MoO; 2H;0 0.25 25 0.025
CoCl; -6H,0 0.025 0.25 0.0025
FeSO, TH,0 27.8 0.278 40 2.78 20
NnEDTA -2H,0 373 0373 373 Dissolve
(Disodium ethylene in one
diamine tetra-
acetate)
Vitamins (1x (1x ml (100 X) Ml
(mg) ml/2 L | (g) dissolve | mV2L
dissolve in | medium in 1000 ml medium
200 ml
| Glycine 2 20 40 0.2 20 Dissolve
Nicotinic acid 0.5 5 0.05 in one
Pyridoxine(in HCD) | 0.5 5 0.05 container
Thiamine (in HCI) 0.1 1 0.01
Mpyo Inositol 100 1000 10 L
Ca Pantothenate 2 20 0.2 5
GA; 1.25 12.5 125.0 Take 0.25
ml/L
m
5000 ppm
Sucrose 3% 60g 60g
Agar 0.8% 16g 16g
pH 5.7

RO HTFFT A7 AT T (-7 dT Teq



R FeAX HATHT (Cultural condition)

feramenr W (@) wrE Fafeamr wMmR TiE@dte awers
%ﬁ@ﬂ? CIr| (incubation room) HT AN | W T
YR’ A, THRA TR FISET 9% HUET J000-¥000 FF
YT T & HUET FLARMT e, | q9HA 07 §. HRT
& o1 30° A, AT 9 WeH faeare g AT TR |

3.3 TR (Sucrose)

AR A (in vitro condition) SHIXA fawarar Ffg T
faeprarept et Pafeamar ghister FwEY g ofq S&0 95
fFe in vitro JTTHT YHILHI SHTTHT THT  F&ATT
(photosysnthesis) &1 USed | dI<egd AT WTH FHEA
TTEAFEE (CO,) A UM WY FAANUHT HH ATSH ddae,
Y HFAE TEId WA STaThl G Y& I FH g
g faearars FeRcHe T8 Temg | 4 A PRIEE
QUEM a1 HH IMHl AT G GRS Hew oY
B | IR (HfEdT FAEET 9-4% LIS AiE=g | T
gfemTr faearedl YER (type of planf) ¥ IEET (SHY) T
TRIGE | W& © WERHT U7 (embryo) WIS YEhISTHT ATAT 8
TTievg | WTHRUTET: GHISH AT FQNS A(QT faeare! qig
¥ fawrg ofv =gy wrw W TRfvea oftrmor ofg g
AT FET<e WTET gig 9 &9 g% s |

3.¥ f¥Re q (Mineral nutrient)

TSl FoeRHl (R, This TiEe! He@qul aea & | awq
YT (tissue culture) FASTHT = Seve X foarer <

STgH 77 F T JF-q7 &S T 1




@R ¥ AN macro 7 micro salt FT FH=UEE FARTITATHT
TIR 9 Aips | MS media SHSIT 9T FARTHT TS
TAE®H! ATH T GRHETT do qIHTAT Jooi@ TNTH & | 8¢
gfermorar fafear svTe TR@r @ueHT AR AT W
fasTor (stock solution) TAR T WKwg WA qar Ms fafear
qf oS RHAT U B | I9 qAR TRUHT Lh Aers
qfgae TR |red fewr R (¥° F) T sREmr s
e SYGRh § | AT fawar wmaa w7 8 fawares A
Ms Pafeamar T g WU T ATIehar 9fF Se 7 G |

3.4 WY [HER a7 FAA (Plant growth regulators)

FATSESA | T9e faearer fg ¥ faemeHr 9w uEe | 79
SERA g T8 T 4R IREve ¥ e g | T
Ifer Joage UM (e WTH G T ST TR qoaee
T FH e | I9d @ wgfae ¥ AWa fAfEd
gHiMeEdls e AT AW TeleX (growth regulator)
g | JARTTETHT fa%ar YRRl & gHiAe! dfd ATayasw
H&&IEH?ﬂG@Wauxin?cytokininﬂ'@ﬁ?W?ﬁﬁﬁ?r
goTdT ¥ favardr WA N SeE AER fawar gwied
Pfeamr e wed T6g | A dEeE TR TR I W
Q@ STAT IR T 39 g8 | Tq TIR TP TP
dre@d fafw T IAA ¥ Kinetin 1% &1 SiqeEr i
SR TTTHT MUSRY Tude d7adT A7 qeaes Gehlerel Tal
A g WA S | W W[eeteEars diqeee T

oLy T T A AT T (@-HT T TART
e L] = a n




HEH] T IR AERAT &I I 4 AT faoe
TRTH & |

349 RN (Auxin)

9 GHEHAT 1AA, IBA, NAA, 2.4-D IME T5a | [AA FRE
0.09-90 fH.IT. Wi foetsr R TAET e 99 IBA,
NAA ¥ 2.4-D ®& 0.009-90 fR.am. gfcfeesest el
IS | St fafy Ty faearar awqer afg ¥ faeerer
HEd TEE | A qq faearer sRer gig T fereprar w@
TRl g W9 S (Blvg) H fqepradr *6 FaRw
TA8E |

3.%.R WEABT (Cytokinin)

9 WA Kinetin, BA, 2ip, PBA g & | difveed
ferfrerdy ferzarent qw favtreree wedT Ieg | a9 fawaren
FUSH AT AN T WA SRIPT gl del Haiw
TG | @R T TR 990 Fan wfa faex @ afewmomn
YU TRAE | WEEBIAAS  (qeaar HA HIUSH THTeh
FGHT FERY T AT ENTE® ATST FeanT T6E |

.43 ST (Gibberellin)

Iq HEHT 99 qode® 8IedX @ee® (higher plants) AT W
TART MG | 99 FHEHl qode® Hedl 8 JUNTHT S GA,
B SO qEI ATTHH e R | AT BN 0%
g Hiqs T A g7 qRs | St sitear faerer
$i& (inter node) ¥ Affew (meristem) @0 afg ¥ Taepremm

HTTHI A T T qF-qT 19 TeqaT, EE)




Hed g | J9d A9el QUCERT &H 9 9 WEhnT
S | TG STAR] [T AT AP RS, |

3.4.¥ e (vitamins)

I9 HEH inosital, vitamin B1, ca-panthothenate, folic acid,
riboflavin, ascorbic acid, nicotinic acid, pyrodoxin, biotin,
para-aminobenzoic acid, tocopherol g 97 |

L% A (Others)

Jq YHEHT abscisic acid, ethylene, oligosaccharins e
IS |

3.5 fAeleliepor 9 Qi (Sterilization method)

faearapr @ affT ST (3f37) ST&q &S, d=q, WA, S5, W
AMfe SUgs FATSATAT (e W1 Ufeel W AR @S 9«

YRS W NAeeare Ao TRIIeE | AR S9ar &
g1 o fFreeiieRer T e A qfel B

(q) sfifere after (Physical distraction of micro organ by dry-
hot air, stem, UV light and gama-irriadation 3Tg) |

() TWrafM® dfter  (Chemical distraction of micro
organimcm by ethylene oxide, alcohol, hypocholorite,
anitibiotic 3TfE) |

(3) Rpeeaa aftal (Filtration method), Fgwe fafsames I
TR autoclaving or stem sterilization Mg A Hesd
el ftheeR T irradiation I T |

b T g G T qA-HT &g T




faare ITeE® (glassware) dry-hot air fafergRT fAeeteor
TRg T AT HRIAT 950° F. /Y ¥ qars I6E |
Glassware autoclave T 9 fAH®I®wr 9 Aidrg | O
7qaTe MRe THERT g@aTr 9 958 | Autoclave &I IdwE
frfean ¥ @l daees 9T WY AT AiSEE TF UeH R
AT S IS | TET AT ey A% afewrorer fafear 1
QT Aierr 9k gfeAmrer fafgar ufw Svem 3w autoclave
TIeE | Wed® Wiers, gEew I I9 [oves
autoclave &I FIFM g1 TRG WA TP AT TE-Y
(gama-ray) TRT [HHATER T 9 Al |

ey faeeieor g TR o= yorer 9@, @
frfean, gHiMe® sfqer AT TERT RAE | AT FEET IR
fReaeal ATEsT T THWHT WK, ATRINAT, U g
=T ftheeta! @ (pore) | AMI §194S | Autoclave T
A qiXeprare AHAIE &7 EHT TTH TAeeA T &9 4l
UREH g9 GHIEAT WUHT qodes  (hed?  aTHgmT
freefierr vy | feeeter @fT 9@ g9 @™ (pore
diameter) 0.22 umﬁ@ﬁlwwmm@
fafesr, da@ anfs &9 SdRW RET g | @ FE
AR 7 e e e |

wkk

HTTHI Ay g7 T [a-57 &I TR W




HUS - 8

¥, Wy el 4 9fafr (Virus elimination
method)

dre fagamr @i wRE A e T i aitees
w&r Affew g weex gfaf  (meristem tip culture),
TWAE JIAR YAt (chemotherapy), @9 SY=R Sfafy
(temprotherapy), ﬁﬂ?}ﬁ'ﬂ SUER W (electrotherapy)
(Dhital et al, 2008) ¥ YA MY IR Ffdfd (cryotherapy)
(Dhital et al, 2009) T T aT Teh HRT F@I Gidie qHTAL T
TARTHT @S9 | | I [KAGAT AT STaawd
HIATSE ATREPT TATHEED! TRAT BICHAAT Fooi@ TRTepT
EX

¥.9. 99 SY9R Y4 (Thermotherapy)

a1 gfafyr AT feq =X (meristem tip culture) T H=T
qfgel YARTAMATAT ghIEUsdl fqeamr T SIE &8 |
Thermotherapy T+ fafer Sk e SrewiHAT Swoi@ TRTH! F |
e © feer fawarems BoD gepaeRAr 3¢° ¥ qHA T
R¥ YU YHA (approx. 20 mol m-2 S-1 light intensity)
HATIHT FRE 3 FQT e | AT AT AT foey & o,
TEAEE GA; (2 mg/l) & IR T T 3 F qIOHEEr
AR ©-90 J.H. A TAT gV ATUTEH &V | qm9-
JTER AYARERU(SG in vitro fagan a1 TuEwEae Afkfew
(meristem tips) faaes (e . ¥) |

TR g FA7] T (@-HeT dIT TeaaT et




14T a1 fa=ar

STEFT THT FodA?

i wréeH aeh faear

+

wTETH
AT, TEAATF, =g, + -
A AT9 gfEh + i i
THTETEATHT TEEIT ATEET a9

fer = W @19 ST=R fafr (thermotherapy) ERT STEAT WIERE I

TR T AT |

¥.9.9 @ T TH S fears g

YT @ 7 A EArehl fawar ar e S
AR T |
DAS-ELISA fafigry {reRa a8& I |

e e HIEKY S@IUHT FH Wl BH AER™
ARE! A T ARREH 719 |

afe qreRE FE@T q9AT ut ARTEH (meristem) T
THATLIATHT STATIRET T |

¥.9.] faeaTerE THNTHETHT SRR T R0 foarane :

fagarare  Eard &l =€ (scalpel blade) I DRI
feraresT eodteme st T <y stfEr fom | ek AfaTeRr e

s

T g A T (-l dg TA@T




-3 AW, TS < U €S TS | T A G G
(single node cutting; SNC) TURTIIEHT TR T JEARI

I[E TS |

AW A TAEE

TIYIH AT AT 0.]% HN AL (bavistin) & 14 Fve
ITER T ANET TS | AT qE TART TH H SIS
e Y- A A AEEE | W E T T Y
. ATHTAT HUER L e Wiepra | ATl W AER &~
0 FWTHT THISH & g | TUE qddfg HRe -3 EH;H
O T s | e dten sgar oW fegeddfs
A AMAR FEr (laminar flow) F % B HEAH
ETEUIFRTEE (sodium hypochlorite; 4% w/v chlorine) & 90-
qu friee™ SR T iRl 9 (sterile distilled
water) & I TEHFEH TEe] 98 | AWTASAG TR X
B9 FE FTe T Tl TS oY AW Agwe Hiear HTH
T GEAT AAIE |

qere fafear, Ms fafearm smafi@ ¥ @ D-calcium
pantothenate 2 mg/l, gibberellic acid 0.1 mg/l, NAA 0.01
mg/l, TS 30 TH/fA T wR © /M B RS FIEAH
W@ §IIES | I TGEAT Ay [qearerg 9% WU G
yafy, 000 @ STH fluorescent light T WU’ .
ACHA WUH! AT TS | S faval HRe 5-90
JH. WUy THw e Yiat (single node cuttings; SNC)
g At fefegmr A0 ofeem SR AR TEIRS |
T faedr g™ IR B% Y FW A4t

HTgHT A7 FA T (-7 5 IRT R




fafeamar garer 1F ITudE | WTRE INgEE T gtaty aw
BICHIHT T T&IA TR B |

Y 9 ITAR giaty (thermotherapy) =TI in vitro
faearars 3 9% "UET WeWET (Hooo ) }/° .
ATYHA T & "L HARMT 30° . A7 faearens =R g
ufeg | s yarTeen M fqearere Aifeq (meristem)
HIqT TRl € (axillary bud) srear wfaee o€ (apical
bud) Tt MS fafearmm dfres | ar wfafr wgmmemer &
TERY MRuE fawaeewr ofv wEn T WfEs | g
AT GANTITAT aifex (field) &0 faearer Aifkfew foauer
§ WY 9de [Hd (surface sterilization) TIT;FIErE i
SAMIEIETE 81 W HHeTeheor T el 9ae |

¥.} TEEME STER el (Chemotherapy)

HIRE SEd T HAAT g9 wfafuers qsa giataer
faspreqesl ®q|T a1 T WY T Fierm | gEwr fafae
YRbT THAAEE (virazol) YARTHT A TRATIN  F==HI
AT T KA (ribavirin) &1 (7 0-¥0 TH.S.YfA
frer Ms famge fafeamr frag fafewr @ 7 |
fearfde fremueer tafearar fawar afg g7 femr  fawar z@n
quufy dere afkfen a1 TRl o€ Reee s 94t Ms
frfeamar = swrexw faee I+ M=y (Friffiths et al, 1990) |
T APl ARk WRE e T fawarers a@d@e
fHeTRr (surface sterilization) TRX FARTMATHT (in vitro
condition) FERY = ¥ fawarers e Arer gfafy (single
nodal cutting) &€ MS liquid media AT JIRT T ¥ WG

0 HIFHT T FATT T (-H T TR

a




0-¥0 AT/ feve e Reeex weew Ratwiea faamg
¢ uaT HIerEr 3¥° . T ¥ Her SARr 307 . W T
7% (light cycle) f&v ¥ feanfafea @wmEer & MS liquid
nedia &¥F O fEFHT FTeq T AT TRAT L-% ETQAEH AR
T9 | Meristem tip culture ! TEATHT IH yratagT &er
T WTSRE (e Wl fawar Sqers g © (Dhital et al,
2005) 1

¥ 3. f‘d‘ﬂ'@l‘l’ SYER YA (Electrotherapy)

HAR  WIEKE  (HSISOET @ @M SINR giEte
(thermotherapy) ¥ s fea wiafy st y=eeT @
et & | A9 €A1 €% U A1 ITER yiarw R qHa A
T BH TWEH g | dEgel HTET AR Y
PrrefetreroreRr it foreefr wfafer =@t s T st
B | TF TATer e e FarEn faedrer 9ig T
PaeprarT i FERTeHS THIE T4 ATl 78 § |

T GTATIHT WIEE @l YR e a1 @darH
Ter fawar a1 THICH! ATHS! TATATS, (T TebIReb! ITHLUA
W fagdE T SeT T A SOE SreEes
FH 9 9 s (Lozyoya-saldana et al, 1996) | ST&HT fawan
TR T dieer Ferd faged e (w-qo felr Tefrr
MA ¥ 4-90 fqe) e fawamr faaeme WERE gesH
Tieb+a; (Dhital et al, 2008), T 7. %) |

HTFH! T FATY T {@-q &g TqRT BN




e o
W ¢—= |Elisatesting| <——=
Virus Free Plant

fex 4 & fafm Sw= gfafr  (electrotherapy) @RT sITER@
Fetteeer qar fagar gamor T afer |

AR fad (meristem tip) wfafersm w1 F=@m Tl ATgSTehl
T fAq & gAT SIET qHIHT WIERd Wed fqeawe X
STRA T Aibrg | T (bud) fegasufy @wems MS
fafear, 3% T, 0.8% PR T ATATIHAT ATIAR EHME®
€l fafear sveA ¥ favarars Ufcfewwm wf@ ¥ wwar
FART HSMT T AGURY 9% T IAT T ATTHA W
e g PO TEAIH |

¥.¥ A AT STAR W4M (Cryotherapy)

fagarer w ufv siyemE fafvr SR ¥w= @ @A
RSN (-9R%° ) AT GO TN Gfaierg HrafieReee
(cryo-preservation) ¥aT gA AT Hiard a1 a9
YrafgRT A THIERT AT R0 AV AT |l Wl el i
IRfed ¥ Yqe Ul A faAr wRew T afes |
FEMNERATA T fafa~ Aeieees v v aitewes
(protocol) faeTE TRHT B | YEF [GTEEAT H=T & T

N HTGH! 7 FATY T (F-HT dT TARA




gfafyr oraeTE B THTET WO T g, IR TATEESD
yANTETE wR gR, favarer Remvwr R gy enfe wiafbe
foerra €% ITRES B |

(& THENH WS Siaw W AT yiafy yEnT
TS TR A YiSed] AITTERAE ATl ARBTAR I8
yiafert e T ®iew WuEr ArEREes 9 v gidtee
TR P ST JE@EEd g | iy R i
faftremr yawor T favaTere STESH R T YRR
YR T AT YA GRS TET IS TG fo, g6 @
AN T AW BRT AMESE ARE g §S 91 A9 Jiarasne
I WEw T qhEs | Y e SRRned e
YT T HH Aol B | AT STelleeHr STy R
T g fafee w=r of O F&r ywrEeRr woar fatwe
IHFEEH HAE B | THEHR AT AER  STAaw
AEAEEEE Plum pox virus (Brison et al, 1997), #RTeE
cucumber mosaic virus ¥ banana steak virus (Helliot et al,
2002), FRETE grapevine virus (Wang et al, 2003) T AT
PLRV X PVY (Dhital et al, 2009) ¥iiyws1eh &Il (B
RG] ATHTheED TS B |

AAPT THRAH GAHT WA &I GHT TG AW, AR
TG AN, TS Tl AN T I BRT TIT ATATARV(HT THTES
A 9 IdRe W9 AT AREEE WA & G Shehe
Yg® TUT! A (genetic deteriotion) TH WREW TH
Ifhs | T O] W HEERT TN aRees aiH

I g A T q-7 & Teq@T EE




FIEET WA T TG TAESRT g7 T (e g
TREHT B

FEERMT ™ fafrr aReee g & = 99w 9w
HTTH HET ANFE® :

e Vertification and cryopreservation

e Encapsilation and virftification

e Vertification encapsulation dehydration & cryopresarv

AT ARFIEE HEd, ATl STHETSH HLETU[H AT AT &
99 encapsulation vitrification @ YIS HIA=g W
qTeXq  fHeieureT ART encapsulation dehydration TiXeRT
&I THEHT & (Dhital et al, 2009) | HTERE AT T
TETHT FAYIH in virto fa@arel &g ol 9Eo (0.¥ TH
wH) @ Afkfew fou fa9 T ©@EEE  croyopreserveation
protocal FEAR FI Tuasg (Fera 7. ) |

B == =

Cold acclimation  Pre-culture = Osmoprotection Cryoprotection

[l
38°C /
) -

Thawing Freezing

- -

Plating

fexr . ©: FrRM gfafy (cryotherapy) aRT WisRw fAESrRw
T e |

¥ HIHT A7 FAY T [@-7 19 TART




frfefrea afker (Vitrification procedure)

q. Hfteell GUSHT Io@ TR TG F WTEEHATH ST
foreame® THRTTETET TOR T JERT T4 |

R HiRE W f&T SRS WA f4%ar (in vitro plantlet) STE
04-0.9 THUW. UEWH TAEE [a9 ¥ TH LTS
TH.TY. &% fHfear (half strength MS media) ¥ 0.3 M
sucrose, 0.2 M mannitol ¥ 8.7 mM GA; JHEL T TAR
et Prfear woer el i ¥° . QTR St
IUTar ST R e M-weR (pre culture) T |

3 U™ TH.UA. 9ES ¢ TIHl 3 TH.UA. 0% PVS-2
(30% w/v glycerol, 15% ethylene glycol, 15% dimethyl
sulfoxide, MS medim ¥ 0.4 M sucrose) Wq@" T Y-
e TR R0 T (shoot tips) Mg ¥° A, ATTHAAT
30 fHee e |

¥. Pasteur pipettes &I FEIATT gt TPl AIqHAT @IS,
%0% I PVS-2 W@ 3 TH.UA. ARG AZH a1 (ice
bath) T 94 fHee e |

Y. WY Iei@ X WK T pasteur pipettes T GETIATS
WE e, WY 3 TH.O. 59 wies PVS-2 9fy
Y fAAe er T Y 9ar fe@® (shoot tips) 1 TH.TH. I
HAEgT A e |

% 9 FRCIAdls aluminum canes AT TR faer 19 |

9, f9« T aluminum canes ATE liquid nitrogen (LN)
HUHT FITTAT T |

HGH T AATY T (A AT T Wy




Thawing and post thaw culturing

q. FEEgaeTs liquid nitrogen AT e W F. WP AT
argr q faeaw vfe TR RIS, FECGAAT AR
fewems faee wwaw, fafear (MS+1.2 M sucrose) o
HT T T feoqemrs L TH.U. QqTEe e &1 |

. PVS-2 fremr dee qreer frdeer @wae Here T
Fha ¥ H.ue. fare fafearm et T cgaars e
ATTHAAT 30 T e |

3 I FAAIE 3 TLUN. Sq Greqad fepted ¥ feoq e
YEIAT Hoa? (HIeIT MR T |

¥. fe=q@E semisolid MS medium (0.2 M sucrose, 5.8 pM
GAs, 1.0 pM BA, 6.0 g/l agar) HT&! Afefewpar giq @
qo faeqerr et e |

y. fewmmg s Ao aRtere fudes Fergare  dilution
medium &3 |

%, Wi ¥° F qOHA T 9% U Fehl STl WUH
HETITHT e |

@, U g f==Ts 0.09 M sucrose, 2.9 mM GAs, 6.0 g/l
agar MU MS culture medium AT FTATIX T W’ F
AR T 9% HUT ISUTEAT HISMHT T |

5. TGO HTH faedr (regenerated cultures) ST single node
cuttings TR qF Hear T =R HAET fawar
TR TS NI |

B I Avg AT T (@-Hel di9 AT




v Y Affew faq afaftr (Meristem tips method)
¥ 4.9 Affew feq @ (Excision of meristem tips)

Afifew foq Feoa AT TqE@ & FEEE I T
T8 - @ T W e faeardr e, e
JERTIETHT TR T ¥ STERE e T | Affees
feq (meristem tip) fHepTemeT @ThT STIchﬁ 9T (sprout) s
Aty IR TR HER GAE HCIERT TRERiE THTes
QERT HWEREHT  (dissecting microcope) #  HETACT
TR TAEE FENE T (B T (dome) T FF U
(perimodium leaves) AT Y T et Wb ATES B
03-0.¥ TH.UA.® gung | A q& FEew [MHAB
TRUeT IUFHUE® (needle, petri plates, tissue paper etc.) G2
eI BT Y g9 e (o 7. &) |

fax ¥ & Aftfew feo FeoR (meristem tip culture) TR
MRY (e 9 @-Jd 9 Ieded
fafy |

HTgw a7 FHAT T [E-q T IRT 39




¥.%.] ARFEH FR T (Meristem culture)

ARfew fea (meristem tip) fFepemfE @~ TaEeR
fafeamr MR TUds | gger @it MS  fafear
(Murashige and Skoog, 1962) ST&T 3R THTeH! aT HH X
(0.%%) FANT TIKg, ¥ ¥ faf=1 dcde® (2 mg/l glycine, 0.5
mg/1 nicotinic acid, 0.5 mg/l piridoxine, 0.4 mg/1 thiamine, 0.1
mg/l gibberellic acid, 0.4 mg/l kinetin and 2.5% sucrose)
YA T |

MR TRIET T68 | T4 % Wil $d §-5 g« ufg
Eae QU fagar a=g ¥ Eus e favdarde qrde
AT fog AreRE whEw THEdg | afe e e e
ThelT JRAT RIS R T8 SATIEE |

AR yfafr (Meristem excision & culture)

9) AU-ITAR TP [qearare @< (scalpel) ¥ ﬂ? (needle)
H WAl AHAREAAT  Stereoscopic  zoom
microscope HI HETIATS HRIEH feq fereq W& |
AR fra ProTeT TW W AW AT SR
el fefeae 9™l (sterile distilled water) YANT T
Tieheg |

) ARfEH fder meristematic dome ¥ TF ST leaf
primodia ST FHR 0.3-0.¥ TH TH qrgsiepl gIIsa |

3 aft fad e qTETe gEr o WA Wiy S TR
W& T ARkfew TEeT gfedr 0% @ HiteAw

= =—r =TT f oer S TeTTE
F -~ ) Hegwil dnq goiaq T Ya-He7 a1 Jeqlan

e 7 ~




ERURIRTEE (NaOCl) & qo fraeew  fReleiiesew
TIEH |

¥) faetereer Aftfew foagems s 3 Ms fafear (Semi-
solid Ms media; 0.6% agar) a1 FACH TA MS

fafean (Liquid MS media) WU& TLEIAAT ETILS T
9% TV YHWT FAlM T U A qORA W

HITT TEIIE |

y) ARfew weer fHfsarmm . @S/ D-calcium
pantothenate 2 mg/l, gibberellic acid 0.1 mg/l, NAA 0.01
mg/l, TH 30 W/ T R © /M B RS
FHTAY TR TIEH |

%) ARfedare qof fawar g7 #ka ¥-4 AfEdr arag |

) DAS-ELISA fafigRT WIst® TR Tues |

5) WIRE HE U@l faeaeeae g0 TERW  (rapid
propagation) JTaTgRT FER TS WW |

o gfafe 8} ofedifE =ee sTeRed WU qmiy @ ARfefes
=] (meristematic cells) &7 wreRw W g8 o= & I¥h
AT HHAAT G | G &R A qY AU SEOHH I
TRTHT THEEHAT ATENRT BT T AT ANTE R B
T A SATAT TRTHT AEAREE qd T TR F |

q. 99 Nerafe® ™ (High metabolic activity)

foearn WrRE yERw fawart  dEmEifes SER gn
Tog | ARfedfes ae AemEias & S g g <

HTEIHT BUEEA Ih SoF AQEde HRAE A= T+

HTIF! 77 A5 T F-q 9 TTT R




QST 9O & STh AT HISKEh QAT e B
g T8 |

R, WTRHER TP FAT (Lack of vascular tissue)

WIS(He® [qoardT Sreher fqeewane fgdr fgdr wfdaw meg |
farzarer ARTEHAT Aw (cells) fawmet ¥ fammar W@ qig
¥ 9dre (movement)w%ﬁ@mmmm
AT [ A9a] 9 AP T BRI Bl S A

TR § |

3. FMWUHN AAT q&r §1 (High concentration of Auxin)

faearer AfTedidied T=] (meristematic tissue) T EESID]
(auxin) T AT T ARTHAT 9T qEl g T A AR
qiges A T ATAT 90T TR B |

fear@r AR 9ae AR (Surface sterilization of
plant)

fowaredl HAUH HNTATS  SENEs  Aed TS HAE
Pt T afq omEvds T9| | SEnEs g
s Ay foar ofay W favaers § @ O
TRG | (oA adqedl AUH SaEEdrs Gt FeH
PafrgmT PrielieRor T afers | fawarel ARTeTs (e
TREFIRE THT g THET g A T g AT
e 74t fqearer gig TR JH TRS |

¥0 1w A FwA] T (- 5 I




F) AHEA/TAN (Alcohol/ethanol)

yepled U HARRAT T S  A@UEedE  qqw
freefieRer T =@w AfeHr STEten gal & | SR 9w
ffeleRer ITER TR 9fe W@ R0 TR0 GANT
TR=E | TG faeares! I 9T V0 STHT |fel gawT T
RS W AT g At IR AHEW &l e
TSRl e | faearsr aaqe Meeiieta HrEer |
R¥-900% W 0% Iehled Fel TWEFRI §g HA
TANTIATR BIST, GqE T I 9N 6T TH  {L-900% o
QI THTEHIT g ST |

¥ Wiem™ dgar AEH FEqEwREe  (Sodium or
calcium hypochlorite)
fasarer Tag e (strilized) T WTSTH ETUFARISE
(NaOCl) ¥arT HF(EEH  gEUREe  (CaOCl) #er
THTEHI g | CaOC] & faear AT &7 AEX T HATHTA
T FARTHT AT bl IS | TSHAT I3 Qe el JI:
¥-%% NaOCl # & I g8 | T (HAea FRaq
(clorox) 0% T UTMI Q0% TRT SHTea, | fa%aTeh! AqwT (FRH
AGAT FET) o 0.4-9% B WIqHT SIS fawareh FHAqrT AT
qelE (USRI TR &F WARTeTs SiqEr q0-94 fvees
R IS T IS T Rl TR I 3-¥ qes
qETe] AT TS g S |

ST &7 FoAY T [ T T ¥q




) AHER® FAES (Mercury chloride)

HRifh FRTES (HgCl) 9 eelieura @RT ST I
Twg T 6 TWTEHIE 99 @ a¥ 41 96T o IEIER (toxic)
Ul @ R TRew | fweiredeer T+ fagarer ArTers
HgCl, ®1 0.09-0.04% & TIAT TUR TRl HeET X
foegs STER T T (O T 9Tl (sterile distilled
water) & YHIGT 3-¥ 9 AURS |

¥) ARNRAEE AYaT H9es  (Bactercides and

fungicides)
Paearepr W 8 WETHT YAA (contaminated) ST @USHT
e Felieor T dfeel TaRRarse ¥ hivdrgsd &

qee ITER T{IeH |

*kskk

¥R I Avf FA T (E-H dT ITART




[0S - Y

Y SR T TAH (disease indexing), TEA TARW
(micropropagation) Y U | (germplasm
conservation)

Y9 SERY A TAAT (Indexing)

Aftfew feT (meristem tip) @@ TR et fawar z&r
WOURg AT WIRE & a1 S Wl AN HTEes g
TIEE | NIRRT T4Ew T fafw= afvees 7 g« 9@
YART TR DAS-ELISA ¥ RT-PCR 7 Wbl STCHT BIaeh<aT
T I TR |

9.9 DAS-ELISA (Double antibody sandwich-enzyme

linked immunosorbent assay) YATHERT WTRE
&

qtsebe Gfafer (serological technique) T SATATRAT @Y
TREieET  AIREH Yiasar gfatugRT  fawamer R
QAT O &S Gty & | a9 gty S=wa Double-
antibody sandwich- enzyme linked immuno sorbent assay
(DAS-ELISA) fafiw dagaefier dWeifsiear gfatg A
(Clark and Adams, 1977).

g TATHT AEES Iufefa § 99 qa99H I9es ag
TEEtE (Igg) & TR &S ¥ T4 [T @9 gfreaie
(conjugate) ¥T UlqEA MW | SH TOEH  alkaline
phosphate ¥ FTHAT T TgaAl TN I &G | el Wy

HITH A FATT T [E-H @I TITT ¥3




METa (YRATTN) AR HIEHS! IRATT Tebd T | AT
qE R gF BRE §E faT A gRE | I9 giafuen
TS GG T AT R gl THA HTSLAied (negative)
3 R T2 AYAT G ATREAEd (positive) TATAL T{ILS, |

DAS-ELISA SRftaRT SR q8er T i<t

F) W FeS (Plate coating)

Tat ELISA WI¢e® (microtitation plate) <l WUl AW
TR WfEw WEwrs HIES (coating) IS | AWH AR
Coating buffer s3] 75 |

XY

o TFY (buffer) SATSH®I T NaCO; : 1.59 gm

NaHCO; : 2.93 gm 1000 ml DH,O #T fH&Ts @&
"o pH 7.6 FAH TRSTIE |

WEHT EXF ETAAT 200 pl (WEHIAL) BT G TANT
TH TS WEd AT 19.20 ml HEA¥IE TEE T
TG AT FrERAT 25 ml I EHl &l & T
@ATHT (} THREHT WEH) & T Coating buffer
Rrepy a1 FITohe TATHEHT GETge WISKEe! ST
gEgE ARSI TR T{IEH |

Coating buffer ®T Coating antibody (Antibody Igg)
(PVA, PVM, PV, PVS, PVX, PVY z PLRV) HTXH
FEAT EXF WTHT (well) 200 pl HTEHIAIR
R GETE WIS AT gErgg e |

STwT dg A T (E-q dg T




o TRy 39 J TIUHA WUH AqTEX AT AGTHT ¥
HugT JRawg | 9YNS WieeTs washing buffer o 3
U2 qEeIes |

®) W qHT 1 (Washing)

o YHRUGAT & 9T WIEH &€ Tl amr ¥ o
washing buffer (PBS tween 20) T4 TIW | qf=r
ffeX washing buffer SFTSTH AT quraerdr SE
TRUT WA (chemicals) dUMEe IR AT
UES | P! pH 7.4 FTAH TEIH |

NaCl . 40 gm
KH,PON - 1.0 gm
Na2HP04 = 5.75 gm
KCl . 1.0 gm

e TS THT TR TN FAHT HRS 2.5 ml FiaT feetem
WA AAq g ot AT 12.5 ml Tween 20
fraeq g T WX Medl e Wi qEreT
S |

o TUYUMS Hlids TPl DTS I TANT T I RBSTAT
®WR T ui° afeprg T aopel YENT 9 9fH 9 |

) AT TR T4 (Sample extraction)

® FHAT fAq =T Ufget AT TRERH buffer TR T
Udg YS! AT 500 ml PBS Tween #T 10 gm

T Ay TR T [A-qT T TR, ¥y




Polyvinylpyrolidon-k 25 (PVP) ¥ 5 gm Igg albumin
Tifg T AR pH 7.4 I8 96 |

® T extraction buffer TAR TIREHUTG W &
T AT (sample) ATIR TAATE THRE TIeE |
Yk FAHATHT AT FERUQAT § AT FHAT (A1) T R
T g% (1 gm sample + 2 ml extraction buffer) €l
THET Rreaes |

o frieufy i A¥ATATs AWl AiEAT TSI
TS TEues ¥ faursT vew | frmgdeaiy 200 pl
(ATZHITETER) BT T ©ITHT TETIRS |

o AT WMGESHUE T wedrs stael T (humid
box) AT ¥ HUIER [eN a1 ¥  q. W@ fHer
THUT & A qiehrag adUlE PBS Tween o X/Y
PHET HRHAT 3 T THA GT9 |

o 2T TEW AWATHT ERA NN (@) [ ELSA

fepferel g Ies |
) Wﬁ? X (Conjugate buffer)
® g AT 300 ml PBS Tween AT 0.6 gm PVP ¥ 6

gm egg albumin FARATE TEEA TAST TS TR
pH7.4 § 148 |

o Fifvg UhTafe TR TR W& J9AT 9f9 & FaT
PFrey ar Fee W 25 ml B SR gEge

qEREET AN GElgg  Fedie g~mgd 1 pl/ml
(AT2HITAax) buffer ®1 & AU 25 ml coating

¥% AT AvY A T (- dF IART




buffer 1 AT 25 pl (AEHIMER) IHA AW 200
ul T S ELISA plate & @Te (well) AT &[T |

o IS WeaTs drex A1y AfGwAT 39° A ATTHHA 3-
¥ gug e | I99 WIERE JRd W 'Y
afth=g | ELISA plate 3 9T conugate buffer EIE
. AEH Miewl Yerae ek ggree wiew
TER Ufg WAWT T i Afehes |

e TEIRE PBS Tween (washing buffer) & Ufeel SRl X
Pred! WAl 3 UeF UEIeUes WA HBl dh
substrate buffer SFTSH Y& T4es (o 7. ©) |

8) ARE TET (Substrate buffer)

® Substrate buffer TAR T 90 ml fAHIBROr TRHT
THMAT (DH;0) 11.64 ml Dutgabikanube fERSA
THL Hegaas pH 9.8 SFST T H=(AT 120 ml
ARG |

@ JI<h substrate buffer AT 0.75 mg/ml buffer &7 <X P-
Nityrophenyul-Phosphate (PNP) table Ir&¥ &aid 120
ml SHY PNP 90 mg & T tablet IHL Sferaepylss;
ELISA plate @I @THT 200 pl &7 X T&T T ELISA
plate STE R0-30 fAWE ¥ incubate I |

) AT AT (Result analysis)

® ELISA Plate 8 U virus test ®0 Al ST T
qitprs STEAT W Ser Teel ATl IRA g et
& INHTITHT ST ARPT AT Ao, |

HTGH! A T T [@-H7 AT TRT ¥\




e ELISA plate reader &l FTdAT Ui HISTHH! TICHTIT
TATANS b |

e TAHAM TRTHI FHATHT WIEKH WRER IS
qeehl Formula YARTHT TS Wi |

X =2 xhXS

x = Threshold value
xh = Average value of healthy controls
S = Standard deviation

qaye : fafq=1 HFEl 997 eIEeae virus detection kits
UM IU€e g1 TRl B SEPl TN AHT S
Instruction Manual @[ SEIRWT T dibg | DAS-ELISA
JRafIgRT HTETd TR T dRepl ao qied Sead TRTHE,
Fe & ?) 1

Sample - Plate » Sample - Sample
Collection coating extraction loading

4
Plating
washing

L

PNP

. Re?“"_ «| substrate| Plate . Conjugate
interpitation addition washing addition

fer /. % : DAS-ELISA STafyigRT HTeka Teeqor T qives |

¥z, I T A T (@9 @5 IART




¥9.R RT-PCR (Reverse transcription-polymerize
chain reaction) PICIE]

TS TIHAT (virus detection) THe&EMT RT-PCR T3l
f& RUET (powerful & sensitive) gfafer &1 | 9 gfafy faew
TR i qRATET RE TR AT O e A
F@h! YA DAS-ELISA, Northern blot, ¥daT RNase
prediction assay ®E Fel oA S | A yfafa wf
I TRTEHT TaEE Wl R IO THEHR 8 (Souza-
Dais et al, 1999) | ¥ 9 molecular biology AT RNA &I
TR 9T @RS FARH A5, |

() ATATTEEH] FTHYT 4T T4

e RT-PCR Y& Y& T wwaT dfear Afgwgst Afaw
(centrifuge machine) AT g 30-%0 e dfeen
=@ (ON) T I |

o Jfews wfawer ferft arow® ¥o° ¥ T 1200 rpm AT
qo fe TwY fAeS Y 1= |

o Afews WigAH ATHT R¥° F AR AN
< |

o fpfiiedle WigWX, DEPC water mix g &Y
fHepTe] TE |

(@) RNA TR T

o FRE 0.0¥ YW AHI I[B!I AN AYAT T T8
Th fa T QX THUA. Y (Falcon snap cap

HTFHT A FAT T [E-HT dT TART ¥




yo

polypylene tube) AT TG & aXE WIS TR (ice
box) HT e |

® FHAMI TR gdreA a9 (liquid nitrogen) hE
fr=r | =7 stick RNAse |@9e T®T TWHl &Y
qeH |

® FRT 200 pl (@EHN AR Fwx ulE Wi wq
THET TS udH |

® Tq: 200 200 pl PCR pl B:C:I (biophenol/ chloroform/
isoamylic alcohol 25:24:1) I SAUTTHT NG THIET
FRETST T ST#AT 400 pl SIS |

e ¥° ¥ ATYHHAT 1200 rpm T ¥ fve Ifewgsr 7 |

o Wity Afvwesr Tard WawEr ar 100 pl AT T (200
pl JIEST) A A |

o GfY sl T4t aga fov ¥ ufgereprare 10 pl e
§:40 @I FATIAHT DEPC water T TS I8 |
TIHERT 10 pl sample + 490 pl DEPC water TR
ST 50 pl §U@ ¥ TEAls W (vertex) HI g
e Tg |

e TYHAA } T WRAT @ Fd TIR 9 T TH
AT T |

o THWTE R¥° Y. AT T TP water bath AT 4 fAee
AT T |

° WRNAW@ETWiceboxFTWYO
§. AT store I |

HTFT 7 FAqq T (@-HT §id TqRT




@) RT-PCR T et
q. PCR-mix 94K 9

o IFeeEtEe PCR chemical (master mix, Reverse II
#fe) et ¥ PCR mixture AT 8 ul DEPC water
frrame e T Afere TR ffewT g fa

o UF HTI‘IH?f?'I'l‘ﬁT mixture 4 pl, primer I 6 pl T primer
I 6 pl &7 & FER TR IS |

o HRTAAT HIEKY & T+ & w@ia+ d¢ PCR PT TR
TR |

o MFRETE X WIEKEH! AT 16 pl RCR TFSAT &
3 TET 4 pl THAT (RNA) fE THET feree T
AfTwm=T T |

e Ta«Ts PCR AfGHT W& T 3 el & fHaea=
GEATAT T |

R RT-PCR # HqAT

¥ & T W afee PCR Afew e e dfee
TR
9) 1 hr at 42° C reverse transcripts (RT) and 3 min at 95°
C
) 1 min at 94° C (denaturation)
3) 1 min at 57° C (annealing)
¥) 1 min at 72° C (extension)
¥) 10 minat72° C
%) 3 59T R e R g PCR AigaTe ferer T ¥°
. AT store T |

HTFHT 77 FATY T [A-HA A9 IR %9




(&) Electrophoresis & UV irradiation

® PCR ¥ (gel) TR T |
® TAE (1 X) %YHAT 1% agarose (&l T HIShIATHAHT

T |

50 x TAE buffer solution (stock) SATS |

Trisbase 242 g/11

Glacial acetic acid 57.1 ml/11

0.5 EDTA, pH 8 : 50 ml/1 faars svwr si#m 9§ far.
&I FIE TR T{IE |

S B ferdl 9UUfg ethidium bromide (ETBR) 100
ul/100 ml ST 3¥er faeae faarg S aur @ re
T 9-] HUQT STFBIATNT HISHT e |

1 x TAE §%Y HTH! electrophoresis box HT ECEIE]
go TR e |

A-AGE TAR T AeHl 4 AGSHT ATSHITTICH
FETaaTel 3-5 pl DNA marker Rohwreer @iT e |
A GAe®H] T @ Spl HT I THAT (DNA)
CICRICE

900 ¥eeHT R0-30 THACHH electrophoresis HETET
(run) 9 ¥ WS AMex eI UV AgeHT AR band
& AT YT A8 T HIel e |

L.} GEH TR (Micro-propagation)
Y.]9 TS AT& A4 (Single nodal cuttings)
AR Ueh ZENUHI A [avareedrs ToHa e giarg

(single nodal cuttings) TXT UH.E.fafearm Rre yaro
(rapid propagation) =g | a1 HA 9fH #THT Ieor@ TRY

LS

2 B s s e ral) ars s iy
SJTei@l drg Foidq T a-Hel §19 Jedlen
- - L .




St frafera 3 Pl seremn TR | a9 =R
JEROTHT 3% favareE @el WAET STRA AU ST
TH SIEeAT T TR & | I9 TR Wafg Ih FH
drgeedrs (Aai=aa ®I3l (incubation room) AT g | FHT
¥-Y Tl g 5-90 AW SUME T Y-k U Wl (aeaes
TR &8 T [F-G 419 IAEH (pre-basic seed) THI N
P a7 STCITeRAT A FIRT TR |

¥.].} Si# 9f& (Shoot proliferation)

fewaTEHl YR &N (axillary branch) @91 & (&l TART
e MRG | SIEHT FfgHl WNT FESPIAT  (cytokinin)
JIRTHT RS 9lebvs | W TR cytokinin ¥ auxin 1 ATIT
= AOAT Sigel gfgdr Afaen W@ ges (' A q0) |
Toar Afgar dereee! Ui, fawaret ST T AR T
I TG | ?ﬂ'l?:lﬂv:f shoot inducton HT growth regulator B TN
PoeT of TR T Afthrs WA $el AAEATHT auxin P FEHAT
gibberellic acid @ YANT TG T WIEHT cytokinin T T4
T T A |

Auxin

Cytokinin
root
formation
adventitous
root formation
callus induction
adventitous
shoot formation
shoot
proliferati
low high
P . o : fawamer gfg ¥ fa@@™T auxin ¥ cytokinin #

TH A

STF av AT T [F-q 19 TR %3




%3 TARTET (BATEY) et Seew SR&AW (In

vitro germplasm conservation)

A H<h TRTH T qar fagurare Rredreusr s
waes fafr=T wiswer afr gader fera ganmemerr
TR RGP G | TGAT eI AT ATe® I8, WA
¥ ATANGHE ARUH G W9 Hig MFT ATde® g
B | 79 (hlaHsr ORI YSEr @ TG (test tube) AT
RS, T faeae® aMl qHIaH T 96, |

YARTITATHT W14 GART TRA MS media, 3% LhIST T 0.5%
TR AT fawar WXEURTET 8<ah -3 HiEATHT APl T FHoe<Al
YERY TS WMUes d0dT favar ger & g g ahe |
79 BT JHIAH YR IRIERT @9 ¥ GHI T AMEH, |
UYERI THIeH FTIRY (FF-Foax) TIPS HRIHAT 0-
9R HiewT T o AGEITT W T ATETEd Tl GUSHT
TART T AfEAE SN ¥ A9 [T Sevd 8 | a9 ATE T
foearer afg sroar =gl fawe R &9 g4 ey | 9
foearer afg T faer &0 = fafrer afteresar fafeamn
Il FAT TR AYAT gig HH T @¥ ddes € T
Mg | A g yiater gawRer T fafearr &6 o=
qcde® (mannitol or sorbitol) TANT T uf Afery S=r Tl
fogamar ariier Sueear W gT T8 fawerer dfg
foepTaems w8 TR ATHT UG ISR T Fiheg |

Lizarraga ¥ GEHUEE (1989) o faUsl S ATAR media
HT mannital 30 g/l T ST FANT T 9 AieATE=H @ qiA
BRe (¥ faeam Sfeel B | A TR SIS AT

LY AT g T T (@A @5 TAaT




YASTHT AMSH WGl dcae®Hl abscisic acid (ABA), B
995, maleic hydrazide (MH) chlorocholine chloride (ccc) and
N-dimethy 1-succinamic acid 3Tf& & |

AT FH auHAAr 9 faeaee qEr qwEEs
TR T WipeE | ST 9R° . ATTHAAT 9% TS b ¥
%° ¥ JITHHNT & VT AAR AT TG R Aigar ufe
FE 939 favaes Faw! giaaes @uH 3 |

skokok

HTFHI A I T (F-HA AT AT Yy




JUS-&

. O IO WIARERT ST S AR (Tissue

culture method for potato crop improvement)
AR WA GER qur At e fqew T i
yafes duAred AiES W U8l Bl WA YlaiHes
T Foek, TUX Hoak, YO Hoax T4 (G SRAT
BICHUAT IwiE TRTH! F |

%.9 ATTAT T FoaL T (414 (Protoplast culture in

potato)
A. Isolation of leaf protoplasts

® JYITH S Sl IATeeb! farvar TARTISAHT FHR
T |

o TANTIEATT JARY TR faearens W° A qawy
P! ALATT PISHT R fAGH T |

o favaraTe Urew foe ¥ ATew S@e FANT T fawaiy
TRl doal WIS SSTHY  (epidermis) icATSH
TN FITed QIQET T S Al gas |

o IF UKEwEdlE -UMI TH FdSA I A9qTs
TEWY TG Y QRO T T ael R/
YU TH. TA. 9reaiad! side arm erlenmeyer flak T

&l | I TWCH QAT Ms media basal =g~ HT
casein hydrolysate (50 mg/l), MES (97.0 mg/l),
cellulase R-10 (0.5%), macerozyme R-10 (0.1%),

HTFT A TR T [E-FT dT T, v\




1z

PVP-10 (10 g/l) ¥ FEhist (0.9 1. /fe) FHTaer
T TR TUEE |

qIAel THT TEH FeAF  (flask) @8 @R WA
(rubber stopper) & fa& T T q fove T= HqTRH
ffee? T | BT 5-3%° . ATTHT FTH a1
g (water bath) ®T 60 rpm HT J&T T ¥ T TH
TRAT T |

ITh Wiqad Aleasd! ITaeTs Jeae Aieddhl 9l Hed
HUST (cheesecloth) AT B T StH JaIwTedrs
ﬁ!’ﬁ?ﬂﬂg_d (sterilized) WTTHIST (centrifuge) STTerHT

AN

ST T T ST aidadrs 1000 rpm AT 0 AT I9
Hfgwst T |

Fﬂ'ﬁ?ﬁ‘e};_cf ureeR fI9e (pasteur pipettes) 0 EEPRICE
QI@AP Aol TEATe Werwee gehad T T
TS ;. A9ge @A (washing solution) ST
e SraerHr e, e FATT FA13aT MS basal
nutrient AT 10 mg casein hydrolysate, 97 mg/l MES T
102.7 g/l sucrose @R TR Tl'fi‘ﬁrﬁ | TS
1000 rpm #T ¥ fA¥E st T T fqaar (pasteur
pipettes) T TEATAS HIfdewl Wl YIETTATEE STHAT
T ¥ TGS WY e AHASTH § TH.UA. X
frfearn e |

S Widwreed ke wHuw fawgg fafear
o fefeqar e | 9w fawgg tfear Taud.
gdwe Tafeam™ T sucrose (0.2 M), mannitol (0.025 M),
xylitol (0.025 M), sorbitol (0.025 M) MES (97.0

- r=F Ty = T
V q&-H &g Jcqiad

) T ===y
3 T

Fictnl ang AT
f




mg/l), casein hydrolyaste (50 mg/l), NAA (0.1 mg/1),
T BA (0.05 mg/l) THIEY T TR IHed (Naik,
2000) |

B. Protoplast fusion

o = =T q§ TBRaET WE=E HRe 0.4 TH.TA. &
e fIEeT T O9H & UH T 919 9@ (wash
solution) (0.5 M sorbitol,

® 5.0 mM CaCLH;0 ¥ pH 5.8) HT qqedSq T5& T 4
free ¥= qoo . AT AT T |

o TE WUHI TW WAHA [Abled [T AT q 7. I
qReT AEAEN T O« ST WTH! Fererears §
TH.THA. a9 Qe@dr g fREmee |

o Yfafewwr q dmr fafedT =IO (silicone fluid) &t ¥
fafae w®Esr Wt RXR THEA. e
ﬁﬁ?ﬁﬁ W w9 [T (glass coverslip) & |
T FX (ATHT QL0 AT qareree fadaeht
TWEEAE T T Yerarears 4 fAieew @A
feqaes |

e J<h WIEAWIEHT ¥YO TH.UN. PEG fusion solution
(0.2 M glucose, 10 mM CaCLH,0, 0.7 mM KH,PO,,
50% PEG, ¥ pH 5.8) fqme« ¥ q«-30 fA¥e o=
BISTH ATTHAAT g I |

e I Widrwree fHSUHT Q00 TH.UA. PEG eluting
solution (50 mM glycine, 0.3 M glucose, 50 mM

HIGH! dvg FA] T (@-7e AT TeET ELY




CaCLH,0, pH 10.5) faame+ ¥ 9o fave ¥ s7=pae
™ |

AT Y 7 AT Ie@ WU F1F THISH I: ArArs~
T AT S<h ANUMAT Y00 TH.UHA. WEWE ook
fafear (plating medium) @1 fAETeT T 9o fAAe ufd
Y00 TH,UH. Hee fHigTH I |

yreremee afgqer Afefede Ritrener faer 9 T
TARATS ATEHIGRITAT T HCH e T (Naik,
2000) |

%] TAT $eu? (Anther culture)

Haploids fa&ame® Il @ TRk &ee T, e
N qRHTHT THATT  (homozygous) T Y@ WA WU
foeaTe® IeaTed W Wike, | e fafaar qar W@ T4t
STl faerE T AT giai AUNETS | RN B9 T9el
Tat Wq M@ -5 9Y W A 9RKg 91 TR
FoaaTe § a8 AT A4t AT e afehess |

HTSAT TRIY ea? T4 (a1 (protocol) I TR & :

%0

o EwE N ETHT HESH HIGAT (¥-% TH TH A

Tehed T |
TET T qEaT I AN T e §° q. AT
@rarar R e g fy-seer T |

e SIYATS $0% FATHAAT 30 Fhle AT T
1% F1 difeaw FEiEIREeH aaTa K-90 e
QT qAE (HOIEIO TN | AEeIear ATER

AT A FA T (@-H 19 T




Afeas ETedEARES T 9-R 91T Tween-20 fHESH
qfq giehws, |

o Ffterems freeieRw TRTH 9Mr (SDH0)
feTesd gUes ¥ AWAR FAMT scapel T needle H
WA TR fHee] 168 |

o fafausl I TRReTs JAtdiae g fafedm
! UfCETAT FoaX T | MS basal nutrients
fafeamm 6.0 uM IAA, 4.0 uM BA, 0.5% activated
charcoal, 60 g/l THIT ¥ 8 g/l IR FHTA T
gIIeg |

o I FeERAlS ¥ J AUHT WIS SR AT
TEUeE | ST& AT calli or embryos XEA ITead
TEATE 9§ TSl FHYT ¥ Y0 Y. ATTHT  HTH!
PISHAT AR TIRE |

® YUETE (embryo) IUF faefaa fazarams T JHRW
frfeamT Feer TIes |

o fa%arel ploidy level TXT ®SH fawerel DNA ¥
FHNH TR AT T g7, |

o TUN WU haploid fawarems 0% & Sifedid
(colchising) ¥ SYIR T diploid fa@are® IaameA
TR 74T Y@ AIH AT TR T |

HTFw v T T q@-H &1 IIRT %q




%} YT Fe=X (Embryo culture)

ATAH] STAT AR TH YT HeaX (embryo culture) TR |
AT U Fook (embryo culture) ITH fafT (protocol) IF
TPl G

'R

® IURUH IAT(HSIEE SIS AT [Heplel T UM

BT |

%0% Hwhlgddl 30 TS T 9% H  Gieawd
ERURIged diagad ¥-90 fHae SI9el 4ds
fAetreReeT T |

YRS ASATS [AHeATHIO TRTHT (sterile distilled)
UM R-3 Udd 9F GBNNT qieel GART I
AAET el FHT 9 T stereoscopic zoom
microscope‘il'!ﬂ'*T L A fepTe |
MWWWWWW(SRd
coat) farer T BfarEaTg grgerd  (hylum) s
Fersy T feer! T swrTer dgers fawaiy fafer @
ﬂjT(embryo)Pﬂ'oFl'oﬁl

I [AeITaue! urars gade a=ed go PM-2
Hook  [AfedmT MR T9es | PM-2 Heak
fafegrm 2.69 pM NAA, 1.1 puM BA T 0
ThieT /e, 1 R FATEN TIES |

Heer fafear vfewsufy @@« 9% 99 T T
¥’ &, ATTHH HUHT BT AEIES |

HTTHT 77 AT T [E-HT dT TR




%Y [§dfe®d 9 STRT (Synthetic seed production)

AT STHETSH GHET T Gl SIF 74 A T S
| g9 giatERr yanenr e gl eWT T 9Er &
(limited space) W AT W@ A9 SARA T Al | A
HHe T NS (artificial seed) ATHT THAMHH HUSRU T
qieeg T ATHEE AEYAS WH GUSHT [ faear sATS
YERT T b | ¥ JAAE TERT TR PBS SEA T
iy afrrs | o9 wfafsr 9-9m T T st TR i |
3¢ foeameame @R W1 R NS IW€A Qies T BRIl
AT X A9 TUR AR e PRUEE &r ar gfafy
o gREepIIr @SR (cost effective) I & | AT
AT AMGT ATAST!  ATIA  BRHAAT YT IRASTITBT
AT AT TRUHT T FJAATs SURA HEAAT @S I
TAHT SREH B | AW YPRP! §IF SR T Frarerepr
e dd Svoi@ TR F |

fedfe® (Synthetic) ®I9 Saarew fafr (Protocal):

® JANTIISTHT ATHeh faeares AR TR THRI I |

e 30 YT/fd. *T el Hifeaw YWesve (sodium alginate)
AT T P AW qoo FAHAL (100 mM) @t
HMGIH FREe (CaCL2H,0) deaw ¥ MS fafear
JATIY T TR TReB! QI@Hers ST ¥ Aie
afg 939° . A1 9 e Frselesr T )

HIFH A Ao ¥ (-G AT T %3




gy

¥-4 fAfq e 9q AWuEr Tee arer giatd
(single node cuttings) ATATE TAR TRYH THAS
AIfeaH TfesTeHT oS |

I QSTH TeeiMeHT SAUH faearel Thiers
Rl Feae Ffeqad FRES WUH WIS
T ¥ QU ®UT Seell (beads) TG T AT
Hiee R0 e I faaRk g TEuE |

#IHT Seom  (beads) ¥ @RI CaCl, &QTSA
PeiTeRer TR Il I T HATs fhee? qUX
quepr Ufefedr Afg 9% "9 000 THR YHMET T
¥’ A TR a3 fea reueE |
quly faedr AUH georarg 00 UT/K0 foqware
IR ST 19T §HIA (rooting hormone) & JI=R T
G ETSHT A Al |

fagaTel Toofl AP HIHl AN SR I[H HT
TATS™E e 3-¥ Ugh AGAT ®Ed YA T

T I e |

k%%

ST Ay AT T (E-qT dT TARTT




™US-b

S, TANMAHT CEH AS A IAEA (Microtuber

production)

8 HTIHN & AT (Microtuber) TAHT F & ?

Afifew foT Fe= (meristem tip culture) ¥iaf¥ FRT ATHT
A e 99T 90 Ies Hqh ¥ Iid Sl ATl
EICEIE) d=] W9 (tissue culture) Slatagmr g?l'ﬂﬁl’HT I
TRg | YO WA WERW NERAg (qeaeeds O
SUGE TEEE Q! ST ATHH T I SHa T Herg
e T g#d few 9 A9 9-90 aEEE
FRe | A= T TARTEerHr fq|r oy g e
TP AR T&AT F-FAT TS 59 41 AT (micro-
tuber) Wivvg (= = 99) |

o . 99 : TERTTATHT AR TSR TATHETT Y AT
Frae e fazam wordr IRTRE 9EW @9
(micro-tuber) HATe] MRS |

HTFH! 777 JAAT T (F-HF g TR W




VR IH S (Microtuber) B We

q TSI WataTe geiiid fawatewar St de HigHTR
JEA ¥ 9% 39 q9T FH @A AHRIER T Al e
FIEAEEE  AORE qEH A8 dqes bR ¥R
Hieqr G FARET WUERYW TR U@ UH @d AW
A ES | 99 YHRS! IS ATAeTS (G@T ALAT SATeAreeAr a
fadr TP T 9T HUHEIHT AN FHA A IS T4
e 19 AT I T Afebs; |

9.3 Y A9 (Microtuber) IIEA

IT ogE, W e, ©ied WS a1 A I A
WWWWWWH@HWWW
(mcromber)wﬁwwmafm|ﬂwmmﬁ
yHRET THISAEEd TR TGOS diews ax gl
ﬁwmﬁ@(ﬂm/mww)maﬂ?
mﬁmwmmmmlmw
w@mﬂﬁtmmmmm%
W@wﬁmﬂwnﬁqﬁmna&wmm
maﬁwwﬁ?&momwzi%wm
AR T FRREITHT ATSEHRh faeaTe® THR T §-9 T
T juAR fedi Afmae arewwEr feer 98w ST
(000 ) FTTTAT faear gHEE T TG IR TEH
T TE, fafeamr o% THI T Jgaesd THET (plant growth
substances) s fauf (BAP) 9° fafty ¥
ﬁ%@9)?00ﬁﬁwmwﬁwnﬁmwﬁaﬁsﬁﬂ
Prfear @ wirar o9R @ q w9t ¥ ¥ war Fend

k% ST A A T E-He & I




AT §-¢ B QUG faeare! SAfedrdr F-|El SATerT
T B | faear wE Siter s fefre S T
fedqfy TMT Mefag < 9@ SYgh dake WIS
TIEE |

AT GEW 9 IAEA T FEEA B A ARFEE
(protocol) 1 fT@ TP B | Wamg Hu (1982) #
ot RO @R QAT ufee 9w yEmmmesr 8
e gEw 9 Ieared Wee fadr 3 ety S gtat
FA. AT A R (CIP) ¥ AT TANT g2 ATTH
g | @H 9N SWERTH B WY W (growth
regulators) SERTHT STTH B | AUHR A TANHT ATSTH
Ry TR WIS (Cytokinin) #T 9@ BA ¥ & |
AT Abscisic acid, NAA, CCC, Triazoles, Coumarin,
Jasmonic acid 3T 9T FARTHT B |

TN SERTA NI WK AeF TAH AR 1 Ao
frfeamr HEE SdH THR T JRHA, ATEded I WerEe
qfteTr, TR X YT (et T S | RIS e e
ST EIHT TART TR | HIS@ TRAW § qME 5% TH
TGS SAEA 8 §8 W &% Wl qel FAN IR
IEEA HeH 9Tk | WA TRY TSIl ATAT §El HCHAT
T SEET UEA GRS | R T TAT AT JAETH! FINT
THITT @ TH ATHH 0° . FIES W RA.
T 9 JUaT 6. q Wl T qIHH HCHT SATEqHl
IR T wNe | feaee fee fafoe qeEs
I g s | Ao wwar afeer 3-¥ Afer qqens
4-5° q. qCHAAT WIER THIES | HISRUMT ST H

HTGHT g FoAq T GF-HeT &g IR %9




TF T T AT AT Mebreq w1 Q094 fam ufeer 9%
YU FHET ¥’ . ACHEAT €] I<8 (Dhital et al,
2005) | ST T FTAT EAT GG ¥ HUSRY SHATHT g g8
| GHeTeR erd YR i HeT AT FTdeedl gEn
IS IATEA T HTH IeHl G |

8¥ IR &I (Harvesting)

(P)

(@)

(M

()

TET § AW =T Tl HQUis (B Yo-vo f&m) I
feTe] 951 |

M HEYEH TARA T Sqaare Heprie Araegeapar
T F-IAT AT qEIEH |

AT AR fafear gesT 9Mie FERM T 0.3%
af\fte (Bavistin) & hide 0 fA¥e 97 IT=R T
qear wuatg R et a9 R & areww s st
BISHT TEET |

qATATS TS WTell SR ey orfery (A, Faed,
qresr AMfe) QT S ¥ . ATTHA TP AR
HISHT HIGRY THILH |

QURATEET AT § IUA YE AG A AA TR
9 |

©.Y foaTeR/SITereHAT 975

(P)

%G

AR TS (e o/ STeieRar @R JaR TR
frsror (WIS Q ST STET R W) /T R0Xq0 {AL. H
HIHAT A e, |

HIGHT A G T JE-HT dT TeART




@)

JUATS ATAYAHAT ATAR qTAT qAT [qoTEreeadl FaT
T T IB NS I |

gfe qrTemrs fad SqarEr AW 8 WY STy gieer
-1 AT A9 -3 g g fawmER Y e R
TG faearers @qacHT Aoes |

HAEYIHAT TAR qrFT qoT faurdiesdr TR T 9o
LA AMME B HH Tq A |

JAMET ATAIAEE bl aY SIS SAGT A AT
AT TSR TS |

%%k

HTTHI Ay G T qd-HT FIT T £Q




HUS-T

5. ETEeMI® gfafr (Hydroponic method) TRT qj—
e A< A I

5.9 aR=

AEH wA P e feaeewr @ T e
gTEgIte gfafy (hydroponic technology) i g | SEeTe
P W @@ yorey O Wi | ETegiNe
(hydroponic) s Hrer sTTeTE AT TR T B8l (hydro)
@ A e ¥ AR (ponics) B AT EAr T AHA W
aFE | W A U R R W SRRl 6E |
Pregardt AedE $8. Q] M AT “floating
gardens" THEY UWl SAICH T W THA AR
“Jubius Van Sachs ¥ W. Knop” & 9. 9s4% fw® urerm
TR Gl AT ATAYAS @I dadl fqerE el ¥y |
£ QR0 T AR I Fratge! @i A6 "Hydroponic”
TR T | £9. qR¥0 i T favaggarer e
Apeee T TH ERET VAT TY WARERT gERA
APETEE AETIF AT @ qEH IERA T YR
T 9T e e | £.9. /4R R 9 7@ ety
foqa sremae T SAEREEE @A WP e | AT
g A T g Y favaew @ vt swiadr fafaw
qReEE W& . (Ao Q@ A a1 e I A 4
fafeer 3= enfy wT Ty & T Fieras |

HTFHT A7 FAT - qE-HAT FT T ]




gTeSMIMe @I T (nutrient) T faeares smavgs O
U Jode® (YEH T97 THE dcd) AT TR TAR TRTH!
ga | fardid H@eedr AEvgedr 80 fafi= gere
e fAfeAr (nutrient media) TATA SAEFAT (ready-made) T
YA I ITA g TP e | favasr R JwwwAr a9
yfafy gfe SRS ggy TN I T & AT At SIS
WEE : WU, e Fifear, fuaa™, SREE, 9 Ak
FUGTTAT TES | NUTer T A BT a9 Aty @ wEnT
ATTHT 2MEed |

AT oIS IAEAAT AIEAT XA GRS Eeilepl  eAwTHT
HE R0 YA T TEI IATRAAT g HUH TATTeRT
B | 9 Wiataep! AT T (q8Ioar ATaqE AISbl AES
&Y THUCEF TR TS Uk I IR (o Fibeah
T &7 el @Bl F-AET TS Al g T AATHT
¥ dEE® SUAE g1 R | AUTAH Gfgel g R0%R
YT AT B AAE IREg AN gHeer fera
e SATETe AERET BTAHEAT RIS T I
yiafaere Ihear 919 q9-9d A9 (PBS) 3Te ScaTa U
Rt | 7 wfafieTe STerEel aTed @eT AafeT d TR
FYT, TS, AME BT FEor Gl T Afeps | T8t aTggralies
yiaRERT Aol qE-Hd @8 e T ARkl dR ad
BICHUAT Jooi@ TRTHT G |

R ST Ay FAAT T [F-T T T




&R TEeNIM® Wakmr fHgam e qdEe

(Positive points in hydroponic technology)

° I ARBIEATE AMSH SIC fqvaNeEd! qgax HIaHT
TMSUHT faeamehl Wl BT M-¥4% o QT g
TeE | |

79 gt faeae dEvEe 9 @™ doee
T wifee g faearel SRer oSt Teur
T g |

° Ig YaRAT WART g7 WI@9 (nutrient solution)
AR AeRET AT fearel SRIemS ATaeas I
AT YT SUAH g gl [aearesl qrgax Tl
TS |

7Y YiafagRT Al TT AT PREEDH! THT FH g
g, 99« & fawiegesr @R 1 e
T |

S AT SEAHT ATEIRAT FIEAR IEF ISH
T & (multiplication harvesting) ¥feFe & |
@ wiafy et e AT A9Er HRNPW AT
A WM WEAT 9 g TERET e
qfere; |

I@ SAEer ¥ fediq ediEgra Sftaeer SR
AiT=E T A Y TS WRUGT @A Urele &9
TR g T A epeed! vag 3 |

HTFHI A FAT] T [E-HT dig T 93




.3 TEgME gk flw e R W e

(Major points to be considered)

o rRNAE YW 3fg g1 FHET T T TR
WEIA B AME® (dvmping off, Verticillium
wilt) #T Y@ 3fg g7 T gW gwr fauw
&N [ASIIRS |

o WERNET YUTGAT H=T JGAT Wifafus gieehiore
FET FXb §N g YO [GAeeHT T TET el
H&AE & TR |

o TRUIH! ATEAT, TTIHl f.T=. T AORA e ATl
FAR IUYRH HATATHT & AT (e |

g yfafy GumEw T AETas QWMeEd! sgaddr T
qauly faear AEHEINT  AEIHAT  ATARSB!  dedees
(@rerg 9-9.4 fHex T wwarg Eeasmar AEr %-90 M)
TR T 9EE | T e 37 TR TR AT gEaeT @,
UGl S1d U APl SR (in-let) ¥ @I AT SAMET A
(out-let) T FIET MHASIUES | a7 B Ot @ s
BT U-95 .. ThRREH g TS | FAEea AEvaE
O TIE T AT ATETARAT SATAR ATFohl TSl a7
=T TR ISl over-head tank ¥ T AFE WeAT el
TRRTEAT under-ground tank T FHACT TATE T AL
gIds | Wiusl @l (over-head tank) FME FTEAT I
ITETE AT TS (under-ground tank) T WA FER
FhReweT e @eErfaa ar a TR e AEE
STeT RS T g Es | e fawar quer @

¥ HTTHT Ay I T (- dT TATT




AAYIF IASH GO HAEE ¥ AGHNE B § T
HieTgs R (e TET UF AT FAl WP B T
qHH T Wi gau 9 T @ g ws = A
R) | ETESMIHE FHAAT TN IR TR qEES R
FqaT PEX Aed g U948 WY TEET WANT g4 qE el
wTsae (UV) wiatgrr fHeete< aiwer g1 1@ |

i 2 e

lﬁ S L i
". - = .*. ; " 2

|

= 1000L

10001

L] = = =

-

P = 9R ETESMINE YatuETe IE-99 €9 (PBS) A9
IR T AT @ o |

.Y frea@r aat qar AN AT (Preparation of
planting materials and planting method)
JE-He &9 (PBS) STAEAHT AT FALMATHT IeaTE eI
I Mea faeame® (in vitro plantlets) foues | 3-¥ g
I faeameedr T 0 s/ faww Seulg
yaereTe  ferte MEwtAa (sterilized) STeETAT AT
SRE@S (hardening) 48 ¥ B -3 g why feamrens
AEYYF T T FHEY T AR ITRH WD (nutrient

HTFHT A F7q T [@-q7 &9 T oY




solution)ﬂ@mﬁﬁmlwqmwﬁﬁ
a1 dfeen faearer swers ghmEs fawiedr deEr (
SIS TH-¥Y a7 af¥fed) ST T YR |6
qlhrg | WA FATSET faeane! AT AEeqF I9 Argere
¥Y WAL /&1, BEGRRE WY HAL/HL, 9™ 1R
WAL/, FWAGEHE W ALAL /AL, HEAEEH ¥8g
HLAT. /AT, T G §3.9 ALAT /& HT Rl (Park and Kim,
1998) T HATEITF YXHT F TEe® A QT HATS] T68 T
fogam JepreaT dfeem @@l fMwE 4553 A fAemeT ¥
TR WUEE  qHel aehd 9 95-3%° e
Teues | faear Aw w=r uw foq dfeen smavas RO
aer fAeg deEd d9eaE e eg | faedr e
9T ieel ST WUSHT arqal dhT 9l THET q@rs
faearesr w1 TEfed T FH{BE T WIREHAT SATSUR
ETerAT A 96 ¥ A9 fod 3 WieEa AR d=e gy
e e U4 | favanes A=T Aavaear ATaR HiKe
R0x90 AT BN FHAT ASUES | fqear |1 R SReE
T G TR A 96 |

5.§% T T PRIEEH AT (Diseases and pests

management)
qd-Hel 19 (PBS) I, faq@mer stgar wrefrer fr fe
WUHT g A0 qT PRIEEH FHT FH A g 98,
Srafiy srawar 3R TSE SqAT A (late blight), IS SAT AT
(early blight) MfE @RA Fa gATSN STEAIHAT  FTTAR
S ANdEEET TN T S | A S YeRe

O 5% vy Feq T (-9 did IRT



PREE AART g fqEr srgar Sreier. B qEge (Mites),
T T (white fly), TTTHT FES TAST BHIEE (leaf miner
flies) T A U@ GN PREE AR a1 WP AD!
FH T PRT = T SIYH Bl il FanT
TR e T 95 |

.9 A fH®T™ (Harvesting)

HIEHT 9T a9 AT A &« fehae @i 90 a9
ARA QU fqearar @1 «hT S qrester WQdts qiewr
qed TA-SAT AT ebTe (frw) ¥ O ufeerer srewmr W
Bie ¥ BR SR g3 g uig de feuarg e afes ) 9w
YRS Teh Yk TRl AEE R-¥ TEHAH S A
fHeTen afeprg ¥ s/ e afed R T THeereg wiE (e
. 93) | T o Tl wobaig qTeTs 6T (Reielean)
qrAe THET J@Tel TS f&q T ST Areste! STeRHr

forr «. 93 : GHWERAT  ETESMIG  Yagee SRS
AP faear T Fw WA [@F-q@ N9 (PBS)
AT (ST : FI SR |

HTF g G T (A-HA &g TEqRT 9\




6.6 9 ATYH SYAR TAT AUSRY (Seed treatment
and storage)

I AT FaTe HpTelT qulg WUSRY I WraT Tleell T
TS 0.3% &I JUSIHIT TH-¥Y aAT 0.3% &I ST
T TR T 968 | THET WIS (curing) TeHU(S,
AT ST T TR TS ATHR AATAF T ATFER! ATl
AT Mg Pleg @R (¥0° ) AT WUERW TR IT& T
HEYIF TR HA IS IEEA TP AN FANHT TS
i | TRERRT qRET (WIEMT) 918 9 AT e &l
gfeT &g ¥RET L-5 AT ¥ 41 Fiafgdr gfq s IRey q4-R¥
TAT STET FUHT IS4 A AT IT @A rd dig el
AERET SETH & | T FTaMAT AT @l Hie el HY
ity sreETdE Y el THIHT BT 7 §eE |

%ok ok

vz STFHT g G T (@-qT AT T
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Q. UYRPRETA M (Conventional method ) TRT TH-
A WS IAR_A

fafr=r gfafies oA ST q9T 7 AR {H TRTHT
I IRl AR SlCeTs qw] TSI FATUERT FAMTH
YR T ATET BRT @ A9a faar a1 oo (e S
Tea areqar T AET (Q) # AT TR IR TRYH 9-
AT ATAH TAEEATs [E-HA HIS (pre-basic seed ERIG|
PBS) 9 | &% 9¥ WAR RA AEEE A8 A SR
JIART RRERT AR JCCAHT Sl 819 ASS | TS 819
AT &I FRU AT AR ARG e A & |
TIY ATRY IWH AS AT SR T Sevdd "qTel iy
AT IO AT ANGT ATl AT BAHHAA
fad. Q0¥ el =] oI T9T WTERESTT AT TUE
gafaes AUATE SoaBEIH IRFRE @ (-9 8IS 31
SEREA TR AEREH & | I9 GUSH A E-Ha 419
(PBS) ST&H el T faem @om wretrer fawforer s
¥ fagar SIS @81, WS AN, WEl ARSI Fiew
g fa@ o @, Ifee 9 T woerRwr i fosht faamor 1
FY TEHH! THT [aIq TIAT Ioog TR |

Rq fameR/wietreR®r i T S=Ew

HETIHAT AAR TP AES Al AT g1 daee | g
AYAT WER FATSQl ATHENEE Kbl IHIEE  FTErSHET
T fqar TR SeY SUEE &) | fer W T 9mge

Tt AvY Fowq T {a-H d19 TART 9




YIESAT @Tel HRT [8F 9 ATsadel Sral g S e
qdg | BX SAISal Y99 gRMT $Re 50-900 &3 R wfqer
Wﬁtﬁ?m(bufferroom)miqéﬁlwm
Q&S AT (6T TIET Sl ¥ I Hiol W o7 q&qem
AT ol A Fbrehl AT US| THT W
faar/omeier fgr Pl grar  STREWREeT AT ERER
TGP IAE R-90 RPN §ICS | IF FloMEE A T4
W%@W(footpath)?ﬁﬂﬁﬂﬁﬁﬁm
qAd AN T SIS IS8 | TR0 Aeuchl G&Ar AT
ATELIHAT ATAR % hg FEH1 R0 q&1 T IS I
g |

TGAT T ST qUeTd BT fady W oeer R fee
THE @Bl gIEs W THAY agdts FRIM 9fq K-9
a¢ feFaa g1 798 | STell 987 arEl WUAT 9iF Tl
AQE YEEHT qbrae g T THT HewAr A qrhd
FATATIF ®IA TG | FCATGTHT el A& g | T W
P T sTafdeRr TTE ®YN ARl WS guss WA T
UV wfatrare frfedlieeer T e frersd e | feemea
TANTERT T BIERTHT TIAT AT a1 bl AT 9/ HP
T HISTETE TISH AT THee! guds | T ol
Prafra P omff &9 W0 B | A Aewar fer
TR AATIHAT ATER HH T T/ SAreRa SSTgehl
Waircolor?ﬂﬁﬁqfaﬁmwmw
(exhaust fan) @7 SATET §IIGE A TS HEHAT (A, ATE)

GO T g A T (@A dT IART




ATHT TEISTHT AT HS SEAT feekd AT g
It TEA F TG |

I e oS
U gre (e 7 9Y) |
IRl 9WlE BRE 30
A, wew Q4 frex
TS AEEFA AR
5-90 e T faear A SeEr AETHT AN Je=@r 30 JAL
TR g TS TNE | A fewTs TRl A6 U 9
TS T Se=eT AT STe@r/der qfgn T4 @S g
Tég | fererr fEeTer @ gEaer e fa=mm wRka Ko
AA. ST Gl AT (1Y) EeAT AT g |

.3 W& tRer

A SO TR T AT g9 Jiafde! Saeree g
Jugen fasrey difit &Y Sremde sqEes WY fanleedr
ATEY T STl fafie WRT @R e, sIear ¥ e
fafir=r srTeE gwraw wikest fog | fa fafr= fesores weg
AAE TE O X W UF NN I AT @i
g ofq e Rk fsr s9E feer q9r SR
AT TEET T ARTH G | afg SeEr Fgar qe  dr s

ST A A T (-5 T TR &9




I Faveed! fHamEe woar ) HvEr W@t e @9l
ITeAT =Te HeATH SATeTehl FERT X FTel T 7 e 7 9
I JICATITAT FTefar T /IS ARG HETE S7edT A9 |

ferdT/ SITeieR™ T JART M6 AT Ghaw IUeed Hed &H
I FRT T FHRPT a9 THGHN T ARG Sdedr af
ATETeIeTs SUIRh g1 Seild A ATl BAE T SOd
g8 | T TAT AT Tl JAS AIET AUTSUAT SFefraet
YR A T aeqar R Iugeh fser sAee wg |
IYHT AT 8X I G Qeil AR WA HRIAT 9 ¥ -
Y RRT qe@r AT 9 ST g8 ¥ A9HT STEre IiRHET
HH WCAT FreqEr femepr enivt of ife SEReT Ey w
Tl TRePT ATl GMIETS AEAT STeq@l faques | THH!
AN GIATHT ATAT ITIH ga |

R.¥Y HEP STAR

faar sroraT STCTERAT YART g9 HIEl YR 1 Afd e
TS | SIERae SATSTeh! AT fafq=T YepTRest TRTeRT SiramT,
HRT TIT WPRBT ANGe® gTaHRS TH 1T Ie¥d ATETB
WTRE A9 SR T4 arEl {ASS, | St 980l &
THHT AT AT AR AEER SUER |fe @Akl dfe
aRerer waRT T i qEvEs Udg | W ST 8%
AR®ES U ™ Al SI&I steam sterilization, heat

sterilization, solar sterilization, chemical sterilization TS |

AT ATETell ATAT FIEHH, GAASRAT TH  Fidtereh!
WA ([l fade®dl SUgh IAMH! AHEHAT heat

&R HTTH! T G T qF-HT &g T




sterilization T YT RS AT [T =l fq=(e] Aol
FRUS & Greel, HH YNEH T 0T aRA A
HRUEE &l 9 gfafy St SIgRh THATIH! @iisTehl HHAT
JRf forgm @ FWvae RaW A@feaH  (metham
sodium) W™ IS TN TRUSET G B GHE G
TS (&Y | Ui 9! [qeheqel ®IAT AT S HT
SUe FHIAT FEARMET 6T IRTH & | STAR - 8T
THTGHRT BI STwIehl AT SUAR T qiedl Sea#T Jaeh!
AET THET FERT ¥ UV ERT SYER TIRTSHT 9
T free W | O R k-3 R arat &% e
qfH FREl &% QBT UM AT AT ATl TETAT
AR el dqears dfgar ferr feRT 99 T @A
UGHT SYAR BT AT RFHAIEATDT ShIe &Tewl | RHIATD!
1% @ I TASAT T& [qeX IMEAr 90 TH T HHIA
fraeY 7| | g9 fRarg FAg@r Q0 fiex e See §
AR SARAHT HATT Seaepl [T exe fexwr o
TS T T THETHT 90 wIeR Whie ShIfkeh! Weararel qafeR
THEAEA 99 T @8] 968 | Gl aRee &t a7
STIR TRUMG o WL [qee Ivaelg R T gl
TH FEUEE | T80 A GHIAAD! G FeX AW
QIS T WIEHAT STHT T, BRI AT 7 A ATerg T
TH 9 THESN g8 | SR A T g« iy i
ISEAH AT wied R T grEee ERde Jier
TRNT 68 | 90 &% R fEAd A sRIMT qi
AIeE ol HIEr /iy, A a0 99 T T2 T68 |

Hgw! A J7q T [-H #T TR 53




TG AT SISl HAIETN Yol SAfchdl g2, Tdlel q4T HIh
AT FANT TR EEAT | IS |

.Y ASH TR qUT HAEIL

AIET TeaTS HTH TR TTRESUS AW G313+  dHT
FHIAADR! G AT WT A9THN &7 &% aradbl o
AR TSl TSl GOEr fq@ar (test plant) s -3 f&a
T AY THLH! AqEHA e | fe fawdr THR @uedr
AT T GRS T 970 BAe® ST dgrgd Afe fqear
AT TITbT RO T&T AL 81 A~ SHTAT HIETeTs T
TF G5 IeF Jeelsd T0es |

AT Il RIS CATHT ATaYdSH I GiRiceaehl ©q
300:300:930 TA.RT.&. Holl/EHIBI WA ARMEI [HIAST
qés (NPRP, 2008) | JEHT T I« €9 (basal dose) I
feudr wyuy ym/ad fe, 933 ym/ad fwee gfwr 2
RRE AT W@ 0.8 /A fHaX ST HIEHT Teberael T
TH G weET fHES HIEl I W 9RSq 19E T YR
q3.] U/ aTHEY 1 X I9H Y el 30-¥o faaufe T
28 qewp S qiATIET Yo-ko fiAuly TUgHa! (topdress)
®IHT TANT T9eE |

R.% fazar A=

TRl HreTER! 2'3' % ferg @S $1 (Board Marker) &1
QETIaTS R0/30 YW B GRHAT [avg RMSH  Swelehl
[ 90 A T AT R0 FHH HREAT 4-% FAHL
AT FqeT ST SATE JoST UEE | A SUTE Yoredl Al

(41 T T AT T [A-H i TR



HerEr (furrow) W favar W wUHR @@ WO
TS b board marker #T HETAAT 90 AH. I HEHAT
Y AW TR T -3 AW, FARFA @ T TGS | T

e 7. QW) |

afeer . &SR faem (Re) T 9 fao  (were) # &

SIS IO [E-HA SIS AP AAewd!
fea=ar
o S e K

IUEH AP Ae® NP T IAH AR oS a1
e s A FftF SR A
e famgdr @ i T
T TR ST T
SR @ gae - 9 Ll
gAd @ - R @ FifeTd T
A A - 9§ [ A TEAT T
FIee T A I Fr
AN A T A ST A
MR- [

AT IIETR AN

ST g oA T -G @ T gy




foearems faam ar Seerwr @ gfeen ®ike AW Afe
ST e wEmTETeTr w19 faear geags T % YeRe
qX9e® (PLRV, PVA, PVM, PVS, PVX & PVY) ¥h
HUH! GUSHT ATA faTe ded #fes wlafagrr gawtiawr
YARY MRS | I ATAT @ T PR AT qdT
7 AMME® qeh HUH YA HQURg A [@-Ha 98 31
IR AT A (o AL 9%) |

7 : = ‘ v W ,':'\'

r T = ‘ ‘ !

3 a2t - - = & Tl G R e (A | )

P W 9% : WEETIMEr fAE awq U SETEERT TR AR
e faeares ¥ faameRer dEmETHT ik R e
I [ @ fazares |

.9 TF AW AT AT HUSRY AT foerwr
T Y@ AelEEdl A
ATOh! HAUSRU qAT  AARIARS
f wEEqU W SReH TS
I AT I - S AT
% @M1 g7 WUB % el
weEqr g1 s (e
F. Q) | FTURITAT NS/ ATMEHT  fafigrr  gemfed -
SERA W E-HF 98 A9 a9 (fr-afge) e TS

=% T A FA T (E-H & IATT




H /Ay T g WUSRAT HUERY T UEE q9T 9w
qeres! T faaRer Mg wW W)/ dwAT SARE TRt
G- §I9  AqAE  Aad/Fiaeasd R woSRH
HURYT T XS AT IO YIAAT A 0T Faawer g |
T ATERUET HUER N SYRE arTwH ¥ feulr dfeqaw &
HUgRUETE Rhaaig A w=T

qfeem AT ISUTEET AME TH G T@SA  GqARE |
G [F-0 N9 AT &9 SR T4 AT qredabant
IS A SRS FHF THgewdls Tared @@dl qo
A9 A9 (@fae fae) SwmRd et it faae wfesg | 3fe
[E-Yd SIS AT A9 P ATIEM IREE T F fawmT
ARTIAHT B I Praeedls @ JA A9 FAEAR! AN
faazor wifvg | EqemrEr fafiea g fralRor 1@ 9 SmRA
T ATAYEE Fa AIAISTIEl WY GHT GHIHT GO
MRTH! GUSHT A [E-Ho SIS ATAAE Sod JaTe! ST &-5
¥ ¥ TUT YBTSl ¥ ORI SIFHT HHW Y-% T ¥-Y a9 &+
UG @ dI8 AT IHARA T g |

%ok ok

ST A I T JE-q7 AT T 5




JUS-90

0. TH-Y« AN (PBS) A SAEAH AT AIAS]
TR A PR

AT TH- A9 qOE PBS Sered (i @feelr g3 A
fadly wifafe Y@e@ ¥ fHafea am@ERe™r e €8 |
FIEATS] ITTBIH! ATTEATHT TA-HA &S ATehl IeaTad
TEF qE TeH TN Aieeg | I A AT T8 STl
AT faer a1 STelERAT qE/ATE H@iewrr faear @i ¥
T /S AEAWT @A 9 SR s 7 T9eTs
wer oo ufe i | S el ot fedY sTefeRr wnT
STEu/HE wieAwn faear wifiwg T AER/QEET STRA
TG | AERVTET SNE-TSAT IR Wl [F-J 9
T /9" T T AUSRAT HUESRY TR TETS T4 S
TETEH! AT fqaRor Tieg WY HieR/ AT IqTeA TR
E-qe A9 AqEE AiE/Feas @ AueRH
ISR T RS a1 I JIYET Al AT foeaRer i |
AUERUETE RReuly A w1 afeer sifvre SsaEn fE
TH T @R TIeE | N G- W9 A d9
IEET T4 TR < IS AT IARF FF GHpeedls
yifaferdr YEIEHT 99 €IS A (Afasw fEe) Smed THw
whT faerer i |

FISHTE! a7 Gl U@ BETIT HUh! TH-TeTs! ST [qEren
IS e I G LS | G U I
T FEEEH HIGE HEAUAR dd IR TMCH G |

HTgwT avg JHAT T (F-9 dT TART &’




AGHAT @7 GPT YRECehT PRI (GETER a7 ST
fogar I PRI B BY 979 gT T qUBS
JAETYTET T FHAT 9f9 Hife AR B 989 g S |

He T | W@ FY faaror

CIELE ofest | FERTITET YEIRUT ST A&,  incubation room 1T
HHHAT (contamination) WUH[ dlaeA
AT ISC-AEE BEISH T el =k
I TFAATEEE® Bl FG A | BT
f=er AwaT (humidity) 80% HRT A«
@A T eS| ATRaT 9@ SuAT
HHHA (contamination) TEI g1 FHIEAT

w3 |
faarer/ AT IUER 9T 94 JFEE a5 T4
SATeIreR T |
AT | wErTmaer | fawEmer  sEem AER W@ ¥
ATTHT F AT THUH! ATTHN [ T

AEYAF  URH  @UEHT  fawamar
dAede® MY 19 | fagansr THr
gigdr T 000 T T T
WER® F. qATHA IILF §G |
foameR/ AT ITAR Wl 9 fam ofg wnfes
Yk e |el Jeelsd |
T G e w38 esaH
! AIET WG T WGP dedT T
TeeErad ¥ W9 [ ISufg " A
JHES |

asil | 9ErTeET | Incubation room W W&TET ¥ ATTHHA
S WU AHUST THEEN faqT T
AEYAF  ULHI  GUGHT  faweTe

R0 ST 7 G T (AT {1 TR




dede® WHRR T | GHAT
(contamination) Gl GUSHT FARTIITEAT

POEE HANATS  HIAET T
W |

faamer/

WF SvEdl fgw faEEr g
QAT U9l faear (test plant) AT
iasr O & | fagar TR gvem
Ro0:j00:930 TARLE. HWI/E H
T (¥L.¥ I fewdy, 93.% I e
T 0. JH RRET-AY-QeE ufdq wt
fiex) faarg == W TEATaw
&1 | fave e 1€ (board marker)
P FEEAT 0 W, B OHHAT
S FANGA [ T4 | qfg fawar (test
plant) @ TUEHT HIY Iol@ TN
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