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Commercial Production of Healthy Plants of Virus free Lilies
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Floriculture Division, Institute of Himalayan Bioresource Technology, Palampur 176 061 (H.P.)

Abstract

Lilies are among the top ten cut flowers of the world. It is very important flower and it is quite diverse in form and colour. The
lilies are high in demand in floriculture industries both as cut flower and pot plant. Lilies are commonly grown in hills having
mild climate and also in the plains during the winter season. In India planting material is being imported at very high cost but the
material has been often found to be infected with viral diseases. The limiting factor in large-scale cultivation of lilies is its
susceptibility to large number of diseases caused by viruses. Viruses are important considerations for successful commercial
production of planting material. As lilies are propagated vegetatively, therefore all infected bulbs used for forcing, propagate the
virus from one generation to the other. Enzyme linked immunosorbent assay (ELISA), electron microscopy (EM) and reverse
transcription-polymerase chain reaction (RT-PCR) have been used to efficiently index the viruses from lilium bulbs. In order to
improve the quality of lilies, tissue culture techniques plays an important role for lilium industry recovering virus-free planting
materials as well as their mass multiplication from virus infected plants.
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FHfed ¥ g e 99T gRT aMufas gada
21T & q41 Fehfid fedf & Frr fauy o 91 § gmd
§id 7 "aft 20 @3 21 forad sror el @ 9z 92
e = 2 fauy & gwi & S &) gy,
rrafas gaef fumge & g9 SR G J aveniiE
= Y Herd g ddr 2|

% - - - . -~ -
AR & T g 9N § Fet faer & @dr @
ST 2, faamait r e SfiY 3 g7 2 dtel AT

&1 i fiyerar &, T4 dor o7t feiforam &6 @t a1 S
S SR FIRAr & SRl W el o H@hiia w1 awd
FTopsii 2T AT AR T 2 | e & wa famrge. 1.
fercft faegserd (Lily symptomless) 2Ffe1q i&T a208
(Tulip breaking virus), g7 5 dfF7 aH (Tulip
band breaking virus), el qized G (Lily virus X),
Zgfery 217 & AT (Tulip top breaking virus), 237
ST U (Tulip virus X), BT gisiE qEed (Cu-
cumber mosaic virus), el 747 aETd (Lily Reo virus),
22l Rere arzeer (Tomato ringspot virus), 2I4% 126
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TG (Tobacco rattle virus) 3AME &1 T A faung
FHfedl & @f F GeHHT B § q9T 3E BT I
TENT &1 a5 G1 THAM ST Ul 2 |

feramopatt 2w el 7 R W I w

& fqumpsif & SRYT Gl & el & S fafir= Jehr
& T I EN 2, G T 9ok heal WP T &
MR feiler =, a9 & grer g9, uiadl a8y 8
fir s, ofedt & S iR & e 39— &1 o
gimferd 1 7 @emi & SR 9 T 9 $ JEset
e fonelt T3¢ # &1 & AifeT sy e feramy Hehtd
e =1 el @ o G @ dad 2 | feE Tl e
TRl 3 Sevil @ T 9 TSl (ELISA), SR,
IR (RT-PCR) 3o/l Gemasii (EM) EIT furofsii & Fehaor
B TR H AFHT T B qhd & adl =7 el &1 34 4
2 arell afq § 991 g% @ (W 1 A, B, C, D).

faferad & waR
Fidd qoT arelt faferad @1 a| et 7 qeifga fear
T 1. urafed Emfas, 2. Sifigen EEfds,

3. ferferay @fem, 4. faferam arsfig,

Syt a4t fafeas & &<t &1 &fda o7 & w0 F
#Qof HER ¥ AT A 2, SR fafem & s 9
e quit &Y #iT guT 9 § aga ifas )

rRd | fafeam & wdr

feferam &7 @aT 39 a7 T W 1 ST Fhdr €, et
AT 18- 27°Cdh 1 | T&dl &, HeHT &3 § 28! @l
giEdt 7 &1 Al 2 | IR  qeaa: fet, aiam, g9,
ITae (T, SEEIE) @R, HARE, TR (T,
SBHEAR, 1) fermaer gaor (hiver, v, Hugl, &)
forma, &ier) § 9hadrgdd S 2 |

fammy e foelt & et @1 SR

Fafl Gl 0F JFRINET &R = ST 1 SR
fafi=T ATl & WENT g fehar S aehdn &, 9eeq dref @
T ST & faumpE wE i S gedn g, 941 o
feraroy Hemfird 9 & faumpsit & 99 | & a1 | faumpre
qrelf & ST & [T Sas dad (tissue culture) JETH
%] ITATT fAf=T ek el 3T Yebwal o1 S0 3UST el

wifeal ud @gamd (mass multiplication) OF YA€ &
fora fopar ST 2 (R 1))

7o fafer & faramop 7t drelt & R favriaes (0.2-0.5
nm) & TH Feuastt &1 #EEar § Maer HAs
g mem ¥ o faar S §1 9aly fp 9 SR &
e v fom gesr okt off afsfad &, &1 g
ffyga &7 & ofver & gftormy T Fahar &, Utg Q& Wi &
et 8191 STTagdes T2l &' | &1 a1 dIF 4w & SW
Fe ZL AT & SIS B SR T FAghg &
BRI T BT, TIEUH, BT 21 o1 1 faem 2 o @
qar are ¥ qoieg & faeefad 9l & S 2 )

F< GIF & FIE P Had gadd qreEd ¥ 3 W
YO & de BT AT AT el AT g 4 97 5 e & 9%
g&d § T4 URUS & I B AT €, 3T TRThH & 93 &
T R 3 o faesdae fau fomr o a@edr € @R
siferp Tear 7 favedaes fGY uret fsd S gebd 1 Za
TEEE e ¥ 2 & U9 At §e@r § 9d g
& Thd & (WIZIE) |

frasdiae farams # faur 9 89 & f=fafad aro
2 1. fowsdas & gyaed oI & T & g faung
TarE T arem 3 2l 8 | 2. 39 4Rl § HerEiield (meta-
bolic) UfHaT TH 37T HIROT 21 Foba &, o fawmy a4
gfg & ST & A fuT & Gu S S #1108, &
ot & Siferas &1 gg A i Ger En o faunpstt &
ST WshAT  arer 3T B Al §1 4. fqury geee
e & [olT BIRST H S=aRep Giceer Yol &l &
fqerrg g

forell & faom wspfia dvell & off faarop o vt @
[epre 879 ¢ @ichT 38 Id— T4 drei &1 ar o 9
4 Falad (explant) @d 2, T &l & 1T ITAR 30-42°C
W UF A8 & [oQ BT Srar &1 3 29 fafer § off 9
feramoper 21 2 2 d9 gee a9 @ Yiatauny] @ gn
SR foar e & 1| &t i feasdiass farn & e fe
A TR R A ¥, 3w fafr & o g 9w
o T 2 |

fed T mregy § ©iF 99 FR & & 99 38 §
STEIDHATLAR, HIEHT &l ofeh? Igepl T NaOH & @@
q 5.8 T T £ Y 37 3R 8 ¢/l & feama & fHama
T &R & s SR FOl &Y & gof S {6 H1emy @
oiierdl o =raer Aiaeld &1 & g g9 difodr &
+4°C W @ 1 AT |
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Fdd g9 F gATT &9 aren Tarafae greay

Macronutrients mg/L
KNO, 1650
NH,NO, 1900
CaCl, 440 = |
MgSO,7H,0 370
KH,PO, 170
Micronutrients ug/l
MnS0,4H,0 22300
ZnSO,7H,0 8600 26 2
H,BO, 6200
KI 830
CuSO,5H,0 25
Na,MoO,2H, 250
COCl,.6H,0 25
FeSO,7H,0 27850 wih 3
Na,EDTA 37250
Vitamin/L
Inosital 100mg
Thiamine HCI 100ug/L =l 4
Nicotinine Acid 500pug/L
Pyridoxin HCI 500ug/L
Amino Acids
Glycine 2mg/L =lE 5

Urifaes TEUE I H & 6T [(MS (1962) Medium)]

(1) EAE] 30.0 g/l e Ry 1.0 mg/L
ielIEe 8.0 g/L grad 0.5 mg/L
drg 5.7

uf7omy - TEYsE 41 B2 & (bulblet)

(2) MS (1962) Medium

IS 30 g/L elice 8 g/L
T, 0.5 mg/L FZAfed 10 mg/L
e 5.8

qftomy : B2 AR & e e afd
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ferr 1 — faampra anfet () & S« (A) ofienfes arfas e & odl 9 b & @aon, | (B) wergen fafa gro Famgst #i
i, 1(C) 31 & @61 & fAfa § aggear e A # @, (D) et agwne Gt @ el frenes 9 £ 3, 1(B)
femrpE foelt @ |@a4, 1 (F) @a a3 & froopE fafaas & &@rfeon, 1(G) fump fod & &
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AR | — 99 ST & iU &< & A

w2 Fve T AR (Fffr #)
ufyrnfes eEfas

10-12 cm, 12-14 cm, 14-16 cm 37 16 § 3T

Infedea zrefas 16-18 cm, 20-22 cm, 22 cm # S

fafererT wifgag 18-20 cm, 20-22 cm 31X 22 cm & FW

fetferag @raaieg 14-16 cm, 16-18 cm, 18-20 cm, 20-22 cm 37 22 cm & +ff aifers

ol @ — FeAE WAl &R fafeay & fauy aest & e

%, d ey aeh feiar fafa

1. fereil fePreHe Ut (A qiie) Henfeae 1 mL/L a1 T | mL/L

9. gfay afeT aw ufiks (Frzad 9hfE) fenfaae imL/L ar 9 1 mL/L

3 Zgfay 92 gfeT ar  ofhs (9w o) Aerfz 1 mL/L a1 T | mL/L

a. Zgfer g afdT agw oS (9 9fi) frfgg | mL/L

5. L HE H ufthe (Frear afif#n iz 1 mL/L @ 49 1 mL/L

6. Affag diE aE ufrs (s afden) Ferfgs 1 mL/L a1 4o 1 mL/L

7. uafas Hish A ufte (Frgare qrE) #21fgs 1mL/L a1 4 | mL/L

8. ferei amewm ww #ewita drdi & gr Hepwor Wed NI G qA1 @ FSiHE P S & 9T &t

9. gy a5 T #epimd et & anT gepwr eq T @ qan @ fiffe g sivm & g w6

10. Jiferete Rt IAGH B ERI orgiE 10—t a1 WRISH &1 9 @ TE | ugd 10 g/m’
R A P

. 2@ | TP D ERI UTEHC 10—Sf1 A1 WS & 9 A | Uga 10 g/m?
i # fremg

PRl B FAT 15-15 & & Sa0a W H

Tl HI AT T [T

foradias B a1 &=l & @ha & 98d gQ UM
Ud o T A B T A BT T ddldel @
Tween-20 & & T i ¢ I # feient O 4% &X
o iR, TA% 99ard Medd 9l F IR g% 9% BT
T | THA-20 a1 37 Faldd B 70% Nhied § BB
o2 & o0 616 BT AT | 37 F 39 ddidadl & 0.
1% TS FariEs o 2 -2 % et W@ & T99T]
9 F A1 AR AT I F = Y o 91 |

T & qger (o diaat, ofifordt a s § qrew
(AT T E, IHHN ANER A QAL AR A ORI
IR & T 15-20 fa9e & fog war s @ fse are fe
30 HAlad & B THS HIE B AMAR Tl & IRT

sfiforat & feamdr & arex 3 &1 anfen fiRy 27 ofiferay &
T B B T A7 TR0 | 39 FHead & argqE 20-25°C
d% BT dIeT T9r 16 " I g 8 HUS IRy BT
I AAEE &1 34 TG & T9EK Hed? BT M
Fardd & AH-UH & 74 BIE-BIE &< T8 & a1 [Haba-n
YRET B A 8 1 3 BB deal & A 9% ofiferar #
He-thea? HYd BT d1eT, 36 GHR 39T 9gdrad d TH
A Sk Gas ATy § 21 fear S gebar @ i aegef
i vz 9 g fRd S weRd £

I
foretT & et 9 Siferes 9= § 99K 21 919 a9 deal
P T B AR, FHeR AR G- FHead dHd BT 1T |

Ha- Hed T & G99 0.3-0.6 cm HATH Th & BIE Bl &l
JET &Y T AT &ee qAT 98 &1 8IS a1 | g Féi
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&Y THH §- Fedt BT & 1Y (99 T2 98 He
H%[wm%wasm%q*@uﬁaﬁqﬁmlsmi*ﬁ%
A W B AR & def & Mot § Fae &
QAT ST Sl & T A B & fo1q Tedh T I
¥ gor § 30 & AR T A gC HIEH & AT B B
qsﬁﬁﬁﬁaﬂwmﬁqmwﬁswzﬁﬁﬂ
@ 2 |§H$&Wﬂﬂgmomgo%aaﬁiﬁm%qu
T @ Fad dafdd Imd O 5 T T 1 Fordmr &
S & ggad drelt 1 dfeliered § @ d & qr s ga
Sfae qerdf & gad g aqg-ame g 91y (<2 1F) 1 39
uel ¥ 9% Sad qafdd d< 9 O 93 29 @ 2

¥ Hg 12-18 WE o T1d 2, q9 ST STH IHER
16-18cm TRIY 91eT H 9T 2 | 39 YHR fofell & &=
& UF IAEA T g Gahdl & a7 Tdd 018 3 SRR
& ®< T 2 Jad & (FrROT 1) |

BN & H< G919 o Fhd & | 3% fo1 forell o ‘&bt &
T F @M, W $ a8 & 2L GG 99 a9 W@ d
ST 2l & q4T YT T8 Bl dIHA 20-25°C @
g Thl gEd 72l 2 | Siferd argae & 9 ) 99 I8 &
TR 50% BT ATAT B 4 S § 36 & & 95
I Y@ gErdr Wadl 2, T & & W T
g 4 G & 91C 74 BIE HER & FHre g1 I & o
2 q4T 8 TQE & T91T el T VIS Hwal &l MpIeht 2
g/L 948N § SR & $ U 3! diediersy §
T AT AT, AfRT T & BT O 9T T §gR
fFd &1 a%d | daa Sas dgdT & UH UEr ey g,
g di gl ad WX qar & ged €)1 s &
A & fore maresdt W = o Smasas 2 | amre:

it TEEET BT GG 24T I & foq R orer &
(ATl 2) |

fawy g v &

mm%ﬁéﬁmﬁmﬁﬁw
qrefft & 25-50% T Bl A 2 | fauHE awheal
ST UM AT Bl I B 2 | d @ A, 9fd a9
¥ wdl @ dedn, qfadl & @, el adr Gal a6
AR, hmwﬁrﬁwmmﬂﬁﬁlﬂ%ﬂzﬁr
FIeR W@ T 3 e & 9 e w@d & | faumHeE
et @l Har qar Gl @ harg Weeiid Wl # ger &
70% e S1erdh 2T €1 faum] qa 91w el @
qol ¥ §3F o9 91 S YW @, Jer 7 sifae qar
ferepfer 2 2 |

HH

e =T, AR g e, P, SEeadidr, ey
agr S qRg F@R, T8 el & oomad € e
12 STe Ud H2AIT 941 SHEAH & BaEed I8
@ JAR 2 g |
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