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Abstract The optimal culture conditions for root organo-
genesis from the callus of peonies (Paeonia lactiflora Pall.)
were investigated. Root explants with vascular bundles were
cultured in Murashige and Skoog (MS) medium combined
with 0.5-4.0 mg/L auxins (indole acetic acid [IAA],
naphthalene acetic acid [NAA], indolebutyric acid [IBA],
and 2,4-dichlorophenoxyacetic acid [2,4-D]) and 0.0-2.0
mg/L cytokinins (kinetin, zeatin, and benzylaminopurine
[BAP]) to induce callus formation. The callus was then
cultured in MS medium combined with three concentrations
(0.1, 0.5, and 1.0 mg/L) of IAA, NAA, IBA, kinetin, zeatin,
and BAP in the dark for 6 weeks. Based on the results, the
effects of dark and light conditions on the callus cultured in
MS medium with combinations of 0.1-1.0 mg/L IBA and
zeatin for 6 weeks were studied. Callus formation was most
effective (>+++) in the medium with a combination of 1.0
mg/L. NAA and 1.0 mg/L zeatin. A high number of long
adventitious roots were observed in the mediums with 0.1
mg/L IBA (6.66 and 4.82 cm) and 0.5 mg/L. zeatin (2.32 and
0.72 cm) among auxins and cytokinins, respectively. The
highest number (14.06) of adventitious roots were formed
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from the callus cultured in light in the MS medium combined
with 0.1 mg/L IBA and 0.5 mg/L zeatin. This same medium
induced the formation of the longest adventitious root (5.45
cm) in the dark. Thus, optimization of in vitro culture
conditions may be possible for the mass propagation of
adventitious roots in peonies.

Keywords Adventitious root, Benzylaminopurine, Indole
acetic acid, Indolebutyric acid, Naphthalene acetic acid,
Paeonia lactiflora Pall.
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Table 1 Effects of plant growth regulators on callus formation from root explant of Paeonia lactiflora Pall. cultured in Murashige
and Skoog medium containing auxins and cytokinins in the dark for 6 weeks
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®>+++: very good callus formation, “++: good callus formation, “+: moderate callus formation

IAA:
benzylaminopurine

LA 5t Ao yelgth T2 A2 EF 1.0~2.0
mg/L2,4-D &E E+= 1.0mg/LNAAR}0.5 ~ 1.0 mg/L zeatinS
2342 39S w) M) A ZAo] & o] 20| H 1L, B3] 1.0

mg/LNAAL} 1.0 mg/L zeatin & 2 2351912 | 714 4 114
Q) 0.2 P rkTable 1). wheba] 24 FA4E 95
AHAZA1L 1.0 mg/L NAAQ} 1.0 mg/L zeatino] 3715 Hj
Aol A 1Y ZH4 o2 At st A 371 o] 4 F4 35t
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indole acetic acid, NAA, naphthalene acetic acid, IBA:

indolebutyric acid, 2,4-D: 2,4-dichlorophenoxyacetic acid, BAP:

Fig. 1 Adventitious root formation on callus derived from root
explant cultures of Paeonia lactiflora Pall. Light yellowish
compact callus from root explant cultured in MS medium with
1.0 mg/L NAA and 1.0 mg/L zeatin (A) and adventitious roots
formed from callus clone cultures in MS medium with 0.1
mg/L IAA (B), 0.1 mg/L IBA (C), 0.5 mg/L zeatin (D), 0.1
mg/L kinetin (E), and a combination of 0.1 mg/L IBA and 0.5
mg/L zeatin (F). MS: Murashige and Skoog, IAA: indole acetic
acid, NAA, naphthalene acetic acid, IBA: indolebutyric acid,
2,4-D: 2.,4-dichlorophenoxyacetic acid, BAP: benzylaminopurine

&6 2 e, E35] 1.0 mg/L NAAQ} zeatin 2 3}o] 7}
A 2T o 4 e,
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Table 2 Optimal amount of auxin and cytokinin required for the greatest number and length of adventitious roots formed from callus

clone cultures of Paeonia lactiflora Pall.
regulators grown in dark condition for 6 weeks

in Murashige and Skoog medium containing various concentrations of plant growth

Plant growth regulator (mg/L)

Number of adventitious roots®

Length of adventitious roots (cm)

0.1 5.50 = 1.09 3.33 £ 1.02

TIAA 0.5 437 £ 0.25 226 + 0.56

1.0 3.96 + 0.62 1.52 £ 0.32

0.1 527 £ 0.24 2.30 + 0.80

NAA 0.5 1.25 = 0.91 0.99 + 0.36
1.0 - -

0.1 6.66 + 1.89 4.82 £ 0.67

IBA 0.5 5.73 + 1.46 1.58 £ 0.48

1.0 479 £ 0.72 1.55 + 0.33

0.1 1.69 £ 0.94 0.98 + 1.32
Kinetin 0.5 - -
1.0 - -

0.1 220 £ 1.60 0.70 + 0.09

Zeatin 0.5 2.32 £ 2.75 0.72 £ 2.68
1.0 - -
0.1 - -
BAP 0.5 - -
1.0 - -

"Each value represents the mean + standard error of at least three replicates.

IAA: indole acetic acid, NAA, naphthalene acetic acid, IBA:
benzylaminopurine
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Table 3 Effects of dark and light conditions after 6 weeks on the number and length of adventitious roots formed from callus clone
cultures of Paeonia lactiflora Pall. in MS medium containing IBA and zeatin

Combination (mg/L) Light Dark

IBA Zeatin Nur.n.ber of .L.ength of Nur.n.ber of .L.ength of
adventitious roots adventitious roots (cm) adventitious roots adventitious roots (cm)

0.1 7.34 £ 1.56 0.79 + 0.40 4.67 + 0.82 4.09 + 1.32
0.1 0.5 14.06 + 1.43 1.37 + 0.02 7.45 + 1.46 545 £ 1.70
1.0 6.09 + 1.02 0.16 + 0.82 6.37 = 1.02 1.39 + 0.42
0.1 6.77 + 0.73 0.59 + 0.07 4.98 + 0.69 1.22 + 0.68
0.5 0.5 6.40 + 0.48 0.56 + 0.05 4.58 + 0.28 0.77 + 0.33
1.0 491 + 1.00 0.10 + 0.17 451 + 0.51 0.59 + 0.51
0.1 8.42 £ 0.63 0.55 + 0.20 6.04 + 0.11 0.57 + 0.60
1.0 0.5 3.78 + 0.03 0.17 + 0.03 3.28 + 0.73 0.68 + 0.02
1.0 3.08 £ 0.62 0.11 £ 0.07 2.56 + 0.03 0.37 + 0.08

“Each value represents the mean + standard error of at least three

IBA: indolebutyric acid

ARt o 7 A& 0] 7l ok o 2 e KA A2 vy
Ao M7HE = L&Al &3l X1 % 3l(Drew etal. 1991), X
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