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Abstract A plant regeneration system was developed
through shoot organogenesis from in vitro leaf explants of
Chrysanthemum morifolium ‘Ohblang’. The effects of
different concentrations of plant growth regulators and
AgNO; on efficient shoot regeneration and inhibition of
browning were evaluated in chrysanthemum. The explants
were cultured on MS shoot induction medium supplemented
with 12 combination treatments of 6-benzyladenine (BA)
0.5, 1.0 and 2.0 mg/L, and a-naphthaleneacetic acid (NAA)
0.2, 0.5, 1.0 and 2.0 mg/L in darkness for 6 weeks and
cultured under a 16/8 h photoperiod for 6 weeks. The highest
shoot regeneration was obtained from the explants cultured
on the medium with 1.0 mg/L BA and 1.0 mg/L. NAA. Based
on this result, AgNO; was added to a shoot induction
medium containing MS salts, vitamins, 1.0 mg/L BA, 1.0
mg/L. NAA, 30 g/L sucrose, and 6 g/l agar to reduce
browning of chrysanthemum leaf explants. In the control
treatment without AgNO;, leaf explants turned brown at the
cut edge; however, browning was not observed in AgNO;
treatments. Shoot organogenesis was higher at low
concentrations of AgNO; and decreased with an increase in
AgNO; concentration. The explants cultured on shoot
induction medium (MS salts, vitamins, 1.0 mg/L BA, 1.0
mg/L NAA) with 1 mg/L. of AgNO; produced the highest
shoot regeneration with 2.6 shoots per explants and a
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browning index of 0.7. When the regenerated shoots were
detached from the explants and cultured on MS medium, the
shoots were elongated and rooted successfully.
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Fig 1 Plant regeneration via adventitious shoot organogenesis from leaf explants of chrysanthemum ‘Ohblang’. (A, D) Callus and
bud formation from leaf explants after 6 weeks in MS medium supplemented with 1.0 mg/LL BA and 1.0 mg/L IAA. (B, E) Shoot
formation from leaf explants cultured on MS medium with 1.0 mg/L BA and 1.0 mg/L NAA after 6 weeks (12 weeks in total).
(C, F) Shoot multiplication and elongation after 8 weeks (16 weeks in total) in culture. (G) Rooting of regenerated shoot in MS

medium. Scale bar: 1 cm
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Fig 2 Effect of the BA and NAA growth regulators on the in
vitro shoot regeneration of chrysanthemum ‘Ohblang’ at 12
weeks of culture
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Table 1 Effects of plant growth regulators on shoot regeneration from leaf explants in chrysanthemum ‘Ohblang’ after 12 weeks of

culture®
PGR

BA NAA Survi:;tl rate  Callus formation Bud fcgrmation No. of buds/  Shoot t;ormation No. of shoots

(mgl)  (mglL) (%) (%) (%) explants (%) /explants
0.5 0.2 100.0 + 0.0° 100.0 + 0.0 15.0 + 6.1de* 0.2 + 0.1de 15.0 + 6.1lef 0.2 + 0.1de
0.5 0.5 100.0 + 0.0 100.0 + 0.0 55.0 + 18.4bc 0.7 + 0.2cd 55.0 £ 18.4abc 1.0 + 0.3d
0.5 1.0 100.0 + 0.0 100.0 = 0.0 90.0 + 6.1a 1.2 £ 0.2b 85.0 + 6.1a 1.8 £ 0.2b
0.5 2.0 100.0 + 0.0 100.0 £+ 0.0 20.0 + 9.4de 0.3 + 0.2de 20.0 £ 9.4ef 0.2 £ 0.1de
1.0 0.2 100.0 + 0.0 100.0 = 0.0 35.0 £ 12.7cd 0.4 + 0.1de 35.0 £ 12.7cde 0.6 £ 0.2cde
1.0 0.5 100.0 + 0.0 100.0 £+ 0.0 40.0 + 6.1cd 0.5 + 0.1d 35.0 £ 6.1cde 0.7 £ 0O.cde
1.0 1.0 100.0 + 0.0 100.0 = 0.0 90.0 + 6.1a 1.8 £ 0.2a 75.0 £ 7.9ab 32 + 04a
1.0 2.0 100.0 + 0.0 100.0 = 0.0 55.0 = 12.2bc 0.6 = 0.1d 45.0 = 12.2bcde 0.6 + 0.2cde
2.0 0.2 100.0 + 0.0 100.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
2.0 0.5 100.0 + 0.0 100.0 = 0.0 25.0 £ 7.9de 0.3 £ 0.1de 25.0 £ 7.9def 0.5 + 0.2cde
2.0 1.0 100.0 + 0.0 100.0 = 0.0 95.0 £ 5.0a 1.8 £ 0.2a 60.0 + 10.0abc 1.0 £ 0.1c
2.0 2.0 100.0 + 0.0 100.0 = 0.0 80.0 + 9.4ab 1.1 £ 0.1bc  45.0 + 14.6bcde 0.9 £ 0.3cd

“Explants were cultured in the dark for 6 weeks and then cultured under light for 6 weeks.
*Mean + SE.
*Means within columns followed by different letters are significantly different according to Duncan's multiple range test at p < 0.05.

6 weeks of
dark culture

6 weeks light
culture after
6 weeks of
dark culture

AgNOj; (mg/L)

Fig 3 Comparisons of AgNO; concentrations on adventitious shoot formation from leaf explants in chrysanthemum ‘Ohblang’. The
explants were cultured on shoot induction medium, composed of MS salts and vitamins with 1.0 mg/L BA and 1.0 mg/L NAA, for
6 weeks and then transferred to the same medium and cultured for 6 weeks
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Table 2 Effects of AgNO; on shoot regeneration from leaf explants after 12 weeks of culture in chrysanthemum ‘Ohblang™

AgNOs Survival rate Callus formation  Bud formation No. of buds/ Shoot formation  No. of shoots

(mg/L) (%) (%) (%) explants (%) /explants
0.0 100.0 + 0.0" 100.0 + 0.0 80.0 + 5.0a" 2.7 + 04a 60.0 = 12.7ab 1.2 + 0.4ab
1.0 100.0 = 0.0 100.0 = 0.0 85.0 + 6.1a 34 £ 0.7a 80.0 + 9.4a 2.6 £ 0.6a
3.0 100.0 + 0.0 100.0 + 0.0 80.0 + 9.4a 41 £ 1.2a 55.0 + 16.6ab 1.5 £ 0.4ab
5.0 100.0 + 0.0 100.0 + 0.0 65.0 £ 10.0a 3.1 £ 1.0a 30.0 = 9.4b 0.9 £ 0.4b
7.0 100.0 + 0.0 100.0 + 0.0 65.0 + 18.7a 2.1 £ 0.8a 40.0 + 15.0ab 1.2 £ 0.5ab
10.0 100.0 = 0.0 100.0 + 0.0 70.0 + 14.6a 47 + 1.1a 50.0 = 15.8ab 1.7 + 0.6ab

“Explants were cultured in the dark for 6 weeks and then cultured under light for 6 weeks.

‘Mean + SE.

*Means within columns followed by different letters are significantly different according to Duncan's multiple range test at p < 0.05.
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= o] v eksie, o] wf TAIE AgNO; 9| 37t o & 4
w8 W Q) olekn AZhE ek 3, 7] AEHE & 7)) vjok
ZEH A A Aol A= AgNO; A 2lof] Qlo] g =rt 5
o] WA H T §HA Al x Aol A E Qlrkal shgl o
(Mederos-Molina and Trujill 1999), Roh 5-(2013)-2 2] 7|4
A2 AAEA 2 2T Aol 2 Qo] 1ol
AL HATskQI T o] 2 Hol AgNO; A 2] ofl & Al A4S
A& 9] Fof wheha] theket jEg-o] yehu, BAE &
sho] e vl 2| & A 28 A5 Aol Wastrhs AL

<At %6}04 23} o Bupol o AUARHE Az
i 3 *ﬁ%iéﬂxﬂ BA 1.0 mg/L, NAA 1.0
O 2 AgNO; | mg/LE A7l 24
A0l Az FA 9 A EA APYBE St

2 oA she] mabAel 4
F SUE ACloAR WA ol AT GG o L

E% ﬁ%‘fﬁziﬁﬁ @‘%ﬂ A *Ai 71%% 2@6}04 0%??}
3t A z
[e)

=2 4 A HE Yo L AHAZ 42N
ZAA| 21 BA0.5,1.0,2.0 mg/L NAA 0.2,0.5,1.0,2.0 mg/LE
23 A 2at 12744 2499 WA o 4gsko] kA 6
2, 22004 652 W3S o, BA 10 mgll, NAA
1O mg/LE H7kek A& AHESH o] 7Py B3HEol9)
tho] A& 7o R 9 ARA Y 2 G 919
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MS &9} velTI, BA 1.0 mg/L, NAA 1.0 mg/L, sucrose 30
g/L, agar 6 g/L5 3E3}F3E Al 23 Hl Z] of] AgNO; 0, 1,3, 5,7,
10mg/LS 212} 4 7F5to] 482 AAIHth ANOs el
0 AR A YA A s oM, A
7k S7bE o] whe 22 ol weke AFeA o] o]
Z] Qkqtct. 734_}X4 o7 AgNO; 1 mg/LE E3H3H Al %G =)
Z)(MS & 59} 1€} 71, BA 1.0mg/L, NAA 1.0mg/L)o|| & & &
8 A1 W, 207, A8 A 2607
2 o8a Aol ol M AR S EYS Selstor

Al AL

B A 1810 HA Fel R4H o) A ER o] 207
Aol o]o] 21 hAtel £74L EFUT
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