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Virus free Healthy plant production through Meristem culture

in carnation (Dianthus caryophillus)
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?Dept. of Horticulture, Chonbuk National University, Jeonju, 561-756, Korea

ABSTRACT

This study was conducted to obtain the virus free plants through meristem culture of
carnation (Dianthus caryophillus). Four cultivars (Roland, Desio, Casha, Giant Gipsy) were
collected for materials. The apical meristem 0.3-0.5 mm in size was cultured on MS medium
containing 3% sucrose, 0.9% agar at pH 5.8 with various plant growth regulators for 7
weeks. Among the cultivars, Giant Gipsy had a better response than other cultivars in shoot
formation and reduced vitrification. Callus induction and shoot formation from the
meristem culture were influenced by the various kinds of cytokine. Kinetin supplement was
the most effective for shoot formation and NAA addition was good for callus induction
among the treatments. Total 115 plantlets derived from apical meristem culture were
checked for CarMV and CarRSYV infection by ELISA test. Among them, 40 plantlets
(34.8%) were infected with CarMV but not detected for CarRSV.

Key words : CarMV, CarRSV, Dianthus caryophillus, ELISA, meristem culture.
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Table 1. Effects of Plant growth regulator on callus and shoot formation from the meristem culture of carnation var.

Roland on MS medium after 7 weeks culture

Plant growth regulator (mg/L) No. of No No. of explant No. of explant Growth
NAA BA Kinetin explants response formed callus formed shoot response
0.05 0.1 10 0 10 10 4+
0.05 1.0 10 5 0 4 +
0.05 0.1 10 0 10 10 ++++
0.05 1.0 10 2 0 8 +++
1.0 10 8 0 2 +
20 10 10 0 0
1.0 10 6 0 4 +
20 10 10 0 0
2 conjugate® 23} & A (Agdia Inc., Elkhart, Indiana) A Aure-2- W ¢t) NAA 0.05 mg/L$} BA 0.1 mg/L
2 72t PJete] Clark® Adam(1977)2) ¥ g o] & 289 ol A& kinetind 239 7 Hrbe 4%
23} double antibody sandwich®}'H (DAS-ELISA)-& o] %% B 6u|A = AME AL 2~37) 2

L 0l.o
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%737* ooz A3t
Zi & 1¥
Fhlo] A o] AFE A=A vl k=t él%il] FE
Fhdlo] ] F o EF ‘Roland 5 4FFo
pazag 94 ool ﬁ%i@_%@«l =4¢ ge
3 MSH] ] o] X]AFSte] ek 7Y & S-S

289 o 5
2} 0.1 mg/L kinetinS 713} x|l A 2 E XA
AR} 73] Hae] We) 2zt HYSA D FAS
ol A shoot7} @23} th(Table 1, Fig 1A, B). XAt
10744 % Ego] 7~8u)) o] A A/ A7 3~47)
9] multiple shoot7} #3}8te] A e] T+ 5 7H7 F5 3

‘Roland” | A += 0.05 mg/L NAA
AbE

r-‘—'

o

-333-

multiple shoot7} 231815 o1} 57 A &= Ao &
o 51 & A (vitrification)e] VFEFETEH 0.05 mg/L NAA

o] BAL} kineting 1.0 mg/LZ A 713 2 2] ol A
£ 2-5709) A4 27 0] 39 AU ARE £
3= BASH 283 7 BohE kinetin 2%
o4 ¥z e 18-S Btk B BAS kinetin T+

A

ﬂr’/]:r%ﬂ/ﬂ—“— 52 LALSte 2~470 A Brel] A&
A R A AFE S8 " s e 2.0 mg/L

A R /‘1 = 2% 3 et o)

T o] F2 ‘Desio’ A= £F ‘Roland &
w2k 7EA] 2 0.05 mg/L NAA €} 0.1 mg/L kinetinS 3
7hek Wi oA 7HA FE st SAHATE A o
2 ARG on S/AE 7P AQ Yol BAEY
o I Z 5AE Bl dgsts o] #aEg
TH(Table 2). =& NAAS} 0.1 mg/L BAS 233 A
2o A= A A ol FEAS Ha YA 713
Aoz AR kineting} 233 F BT} A Fo]

=]

AS
=

Eotgch BAS 1.0 mg/LZ =4 23 1A} A
A7y Z748bed zhzt 271 A A v c@% = A

XPE »,—0}031“4- E 3} cytokinin GEA 2| A= thF

3 g ASEE AL 1.0 mg/L =] 2] ol A 2~471 A
‘:'J°1 vl u] s} A A 7Fskd o, %% ‘Roland’ o)) 1] &}
of AAgol H7 Axe A% nhom, A A



%zt Korean J.Plant.Res. 17(3) 331~338(2004)

Fig. 1. Induction of plantlets through meristem culture of carnation.
A: Meristem after 1 week culture; B: 2 weeks; C: Shoot formation after 5 weeks; D: Multiple shoot regeneration; E
Root formation; F, G: Nodal culture for mass propagation after 15 and 30 days culture respectively.
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Table 2. Effects of Plant growth regulator on callus and shoot formation from the meristem culture of carnation var.
Desio on MS medium after 7 weeks culture

Plant growth regulator (mg/L) No. of No No. of explant No. of explant Growth
NAA BA Kinetin explants response formed callus formed shoot response
0.05 0.1 10 0 0 10 ++
0.05 1.0 10 8 0 2 +
0.05 0.1 10 0 0 10 +++
0.05 1.0 10 1 0 ++
1.0 10 8 0 +
20 10 10 0 0
1.0 10 6 0 +
20 10 10 0

Table 3. Effects of Plant growth regulator on callus and shoot formation from the meristem culture of carnation var.
Casha on MS medium after 7 weeks culture

Plant growth regulator (mg/L) No. of No No. of No. of explant Growth
NAA BA Kinetin explants response explant formed callus  formed shoot response
0.05 0.1 12 0 0 12 4+
0.05 1.0 12 10 0 2 +
0.05 0.1 12 9 12 +++
0.05 1.0 12 0 12 ++
1.0 12 0 5 +
2.0 12 10 0 2 +
1.0 12 6 0 6 +
2.0 12 10 0 2 +
EHLOJW A2 TYH A Sl S5 B3t 53] BAA g = sl gxde §
Z ‘Casha’ = &£ ‘Desio’ | A ¢} Bl =3} vl&-& WA AS B9 1.0 mg/L A7Fod| A= 4~571 9]
B34 i‘—ﬂ] 0.05 mg/L NAA ¢} 0.1 mg/L kinetinS- 3 7} multiple shoot7} @A & & A o] &2 = 9 vHFig. 1D).
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Fol TAA L INA AN = vt b A = WA BAsa Fu3h *ﬂ & B33 (Fig. 10)
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Al A= 12714 25 o] Yo 13 B 2] ¢ 9kth(Table 4). NAAY] BA kinetin& Z}
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Table 4. Effects of Plant growth regulator on callus and shoot formation from the meristem culture of carnation var.

Giant Gipsy on MS medium after 7 weeks culture

Plant growth regulator (mg/L) No. of No No. of explant No. of explant Growth
NAA BA Kinetin explants response formed callus formed shoot response
0.05 0.1 9 0 0 9 +++
0.05 1.0 9 3 0 6 +
0.05 0.1 9 0 0 9 +++
0.05 1.0 9 0 0 9 ++++

1.0 10 5 0 5 +
2.0 9 8 0 1 +
1.0 9 4 0 5 ++
2.0 5 0 4 +
AR o 2ol A Fgkd whe Wl WAL AAE GARAE YRR WFRs) go] Aokl
FESith Cytokinin BEA AN E 3718 3F 7] 2o BFoR9 o] Aol 4FF 22 S An
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Table 5. Detection of virus-free plants derived from apical meristem cultured on the MS medium supplemented with

various PGRs by ELISA test
Cultivars No. of apical No of virus Virus type Virus-free
meristem detected plants CarMV CarRSV plant (%)
Giant Gipsy 36 10 10 0 72.2
Roland 20 4 4 0 80
Casha 25 10 10 0 60
Desio 34 16 16 0 529
e 2/ GFHA Qrie Bask B B AY 3 529%2 et ole g due)d ey
oA el i $F7 4y AEAe) 24 b YL B utole 2 AN ol F FFL
2 Aol & HGE u FAF HFFRE YAeke]  ZE Roland FFol 7 EFow, Giant Gipsy ,
Ege] o] 43 5 BHES ¥+ A= AP Casha', Desic EF 202 nto] g = A A7} o]
Fz7le) Fo) 2 FH Ak Atk 53], Desic EFS PULA2ANYLS 5
A Ao BT BFEL F5RINE TE FF
ELISAR & 0| &3 7hvlo) 4 CarMV g CarRSVS] o B]3) @sterl, o2 e E5& IA 2 ko)
ks AzAAe] 55 FrHog dAgoi io g2
FdlolHelel FREdz S A stel el BHEF YIT 5 AL Aol
A SAAD EFFERE ol &3t A7) Ved vho] 2| 2 T o v FA A Al = 7 &3] utol
ELISA¥W3 2 & CarMV % CarRSV 733 A3e H2E NG F YLE FHFE QYAsta ol
Table 59} 2t} WA, vlo] & 27} HH A &L F ST T AER o 3 23 I oz A&l st
ot CaMV7E 4 E o] FE 44 2T & AL AT kg E o] FAAA S A
-3t ELISA A4 & A8 23, F3 5+ ODJ Zhe vt wepA] FHF Yibgo] G ol d &
ol I 0.136& UElH o, CaaMVE ZHgE o8 Folgtz AAEIAxRA ds Bl 2 o] AL
FE 09532 TR Fo vl Ty 12 & B FHFE AT ol 7Y - A A AL
o 2 AN E vol2i 2 ZAEe] AdE AR EUF Y F A& AT
oA e ODgkel 2v) o] /9] & Ede W S, CarRSVE] oA S g 23 =E /A
Hpol 2 2o A H Ao 2 A =, 7hdl o] A oA uvpol2ixe] AEE &UAF F gAe, oA
BEEE A EF el 11570419 W FFHAA & CarRSV7} A G 22 Fol] ofaff Ao
CarMVE A7 3 A3} 25 4070 A ol A mpo] 2] =0 AAE 2 24 & bl Fhlo]d MR

ZEE Ao g Yo, AX 2 o2 34.8% nHiol
Btk o] AL A EEE 22 S vt
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YEld = 2 FHolt}.
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