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Somatic Embryogenesis and Plant Regeneration in
Immature Flower Bud Cultures of Carnation

AHN, Byung Joon
Division of Plant Resources, Dankook University, Choenan, 330-714, Korea.

Immature flower buds of 'Desio' carnation were cultured on MS agar medium supplemented with 1 mg/L 2,4-D.
Embryogenic calli were formed from 5-10% of the buds less than 20 mm in length, but only non-embryogenic calli were
produced from explants of shoot apex, leaf, internode, and flowere buds larger than 20 mm. The same method was applied
to 16 cultivars of cut flower carnation and embryogenic calli were obtained in 7 cultivars, Several embryogenic callus lines
were selected and maintained through subcultures over 120 weeks without loss of embryogenic competence. The
embryogenic cultures were also proliferated rapidly in liquid agitation cultures using MS medium supplemented with 1
mg/L 24-D. Numerous embryos were formed on the periphery of the cell aggregates upon transfer to auxin-free MS agar
medium. Plantlets were transplanted in potting soil and grown to bloom in six months.
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Figure 1. Embryogenic callus induction in ‘Desio’ camation: (A)
Flowering ‘Desic’ camation as an explant donor. (B) An immature
flower bud used as an explant to induce embryogenic calli. (C)
Most common callusing responses from explants including the
immuture flower buds of (B). (D) A histological photograph of
embryogenic cell growths in a flower bud explants on callus
induction medium. Note several meristematic centers being developed
from the hypoepidermal and ground tissues of the explant (indicated
with an arrow). Bar = 250 gm (E) The meristematic centers grew
out as compact and nodular embryogenic calli (F) A long-term
cultured embryogenic callus subcultured every 4 weeks. (G) Liquid
agitation cultures. (H) Embryogenic cell aggregates in the liquid
culture. Bar = 2 mm.
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Table 1. Frequencies of embryogenic callus formation from explants
of various parts of ‘Desio’ carnation on MS medium supplemented
with 1 mg/L of 24-D.

Explants Total no of No. of explants No. of explants
explants forming callus forming
inoculated embryogenic callus
flower bud
{10 mm 2% 20 2
11 - 20 mm A) 20 1
21 - 30 mm 20 20 0
> 30 mm 20 20 0
petala 5 2 0
shoot tip YA 2 1
leaf 75 68 0

2Petals of flower bud just before anthesis
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HA s FeldA(rooty) B2 Fel= gl (Table 1,
Figure 1C). 181} 20 mm o]3}9] I E wjFd 7 o=
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Table 2. Embryogenic callus formation from immature flower buds of
major cultivars of cut-flower carnation on MS medium containing 2
mg/L 24-D.

Cultivar Total No. of No. of explants No. of explants
mnoculated forming callus forming
explants embryogenic callus
Desio 50 50 4
Astra 15 15 2
Rony 10 8 1
Lior 10 10 0
Beta 3 3 0
Galil 5 5 0
Satum 7 7 0
Leah 5 5 0
Aviv 4 4 0
Asuka 1 8 0
Mercury 1 7 0
Espearance 11 1 0
Teresa 5 5 0
Mars 10 10 3
W. Adelphy 10 10 0
W. Royallete 15 15 2
Castellaro 5 5 2
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Figue 2. Somatic embryogenesis and plantlet regeneration: (A) A
callus showing embryo development. HE=heart-shaped embryo. Bar
= 1 mm (B) Cotyledonary embryos developing on the peripheral
surface of embryogenic cell aggregates. (C) A plantlet developed
from an embryo. (D) Normal growth of a somatic-embryo-derived
plantlet on hormone-free MS agar medium.
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del FAY, AR, A9y Wi AR E AX AEAR
A 23tetlcHFigare 2A, 2B). &A1 EA & 23|gos ¥
Mg AF Mz A X7} G2 2243 FEZA o3t
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Figwe 3 Growth of somatic-embryo-derived plants in greenhouse:
(A) A somatic-embryo-derived plantl growing in soil. (B) The
plants grew like ordinary cutted plants and bloomed within 6
months after planting.

F Qdglen, EckolA F &3tx uasic(Figure 2D,
3A).

MMz 7o Aol Ma 3 JHEt

ZIWelA 3 em A= AR A I F2 AES EE A
Fo] A& F peatmoss9} pearliter} 1118 41Q] AFEo] o] 4]
stod 2AM 457t HE3 F 15 an el o] A3t A
wsigdch AAEM f Fhfeld fEE AS 78 w7t
e o] BT Bo] T EAE How ARe] A&
Holl wgt 4= AojAT 4o HZAE FHAA 34
L 9 AEAZ AR 1Y 257 AT A2
Fol AEEE o5 44F5¢7 NS st AL I
ojdel Mz WA wpgoEAe JHeAS 48 T U
At



374 Korean J. Plant Tissue Culture

¥ @

7ol e FE §454 71 2 33448 479 72
ATEA AMENLY ZANG S Ndsia 9
Hieh Desio’ 7hf o] 2] 20 mm o]&}e] w]%3}E 24-
D7} 1 mg/L g5 MS 7] 2w || A wjofabm wdtA) 2
&7t 510%2 EEE RSP, E7) AdEdxs,
§, A7 20 mm o] 4Fe] BN wlEdy A
grol YAHUS T S 16535 A3 7
ol el A48 A, TEFAA Wiy AHLE 5% ¢
Agek 45 Wity Ax AEZFE 1205 o4 wEAF
A glel Aduicks B3l FAY & slden, 944 g
ks Bl DA MEA AHE F45 FASe WA
7t A5FS A Aes w2 JAoF iy HAx
A5 32| XA 2 MS ) Ale] o435t 2-3
Flell AME DS Tl AEA7L A=A B
FolAg AEAE Aoz YA 0F F 7)3}3lg
o.

AMA-2 282 20580 N33 AT 97
A,

o] 2
—_ O

8

HO

Baker R, Phillips DJ (1962) Obtaining pathogen-free stock by shoot tip
culture. Phytopathology 52: 1242-1244
Davis, MY, Baker R, Hanan JJ (1977) Clonal multiplications of camation

by micropropagation. ] Ame Soc Hort Soc 102: 48-53

Frey L, Saranga Y, and Janick J (1992) Somatic embryogenesis in
carnation. HortScience 27: 63-65

Frey L, Janick J (1991) Organogenesis in camation. ] Ame Soc Hort Sci
116: 1108-1112

Gimelli NE Venturo R, Bogani P, Picconi T (1986) Interclonal variability
induced by in vitro and in vivo propagation in a vegetatively
propagated plant, the carnation in somaclonal variation and crop
improvement. In: Adv Agric Biotech pp 251-266

Hong YP, Kim KW (1979) Studies on the tissue culture of carnation
(Dianthus carophyllus L.). The effects of medium and cultivar on
development of shoot tip culture in vitro. Res Rep RDA 59: 77-80

Kim KW, Byun MS (1985) Obtaining pathogen-free stock and clonal
mutiplication through the camation shoot apex culture in vitro. ] Kor
Soc Hort Sci 26: 76-82

Leshem B (1983) Growth of carnation meristems in vitro. Anatomical
structure of abnormal plantlets and the effect of agar concentration in
the medium on their formation. Ann Bot 52: 413415

Leshem B, Sachs T (1985) "Vitrified" Dianthus teratomata in vitro due to
growth factor imbalance. Ann Bot 56: 613-617

Marty YS, Kumar V (1976) In vitro propagation of plantlets from the
anthers of Dianthus caryaphyllus L. Acta Bot Indica 4: 172-173

Quak F (1977) Meristem culture and virus-free plants. In ] Reinhart , YPS
BaJaJ : Plant Cell Tissue and Organ Culture. Berlin, Springer-Verlag, pp
598-615

(19973 89 49 H4)



