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Abstract New tree wound-treatment formulations (WTF) were developed in this study. Stimulating effects
of plant growth regulating substance on callus formation were evaluated in vivo twig disc culture of Zelkova
serrata, Ziziphus jujuba, Pinus densiflora, Ginkgo biloba. and Aesculus turbinata. Based on the evaluation,
WTF were prepared with 2,4-D, NAA, and IBA using xanthan gum as an extending agent. WTF were pasted
on 2 x 10 cm artificial wound on the stem and the effects were evaluated 12 weeks later with the thickness of
new callus-tissues. The effects varied with tree species and the growth regulators. In Z serrata and A.
turbinata, 2 mg/L of 2,4-D was the best WTF. In P. koraiensis and G biloba, 8 mg/L of NAA and 1 mg/L of
IBA were the best, respectively. Callus formation was quite lower in G biloba compared to other species.
Stimulating effect of thiophanate-methyl paste was excellent only in Z. serrata and lower than certain WTF
in other species. Vaseline, which was used generally as an WTF, remained longer on the wound and causing
decay. From the results, it could be recommended that 2,4-D, NAA and IBA were the best WTF for Z
serrata/A. turbinata, P. koraiensis and G biloba, respectively.
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Table 1. Species and size of trees used in this study
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Common name Scientific name Height (m) DBH? (cm) WC" (m)
Zelova Zelkova serrata 64+12° 114+£19 43+1.5
Maple Acer palmatum 3.0£0.7 93+£1.2 22+09
Ginkgo Ginkgo biloba 92+2.0 18.7+2.4 1.8+0.3
Nut pine Pinus koraiensis 7.6+0.4 103+£1.7 50+12

 Diameter of main stem at breast height
® Width of crown
¢ Values represent by mean + SD
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Fig. 1. Callus formation on twig explants of Zelkova serrata (left two columns) and Pinus densiflora (right two columns) after 4
weeks on MS medium amended with 2 mg/L (Z. serrata) and 8 mg/L (P. densiflora) of NAA.

Fig. 2. Callus formation of twig explants of Zelkova serrata (A) and Pinus densiflora (B) after 4 weeks on MS medium amended
with 2,4-D and NAA. Con: control (no growth regulator amendment).

1] NAA A2 7ol B} o #3724 G4l NAA 2mg/L A2)7} 714 E340191e}
A% 4 IgIrHTable 2). W} FAel SER R ERel S48 f3EAe 94 27l0E
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Table 2. Effects of plant growth regulators on callus formation on twig explants of Zelkova serrata and Pinus dendiflora

, Zelkova serrata Pinus dendiflora
Plant growth regulator® - — - —
Concentration (mg/L) Callus formation Concentration (mg/L) Callus formation
0.5 + 0.5 +
1 + 1 e
2,4-D 2 + 2 ++
4 - 4 ++
8 - 8 ++
0.5 - 0.5 +
1 ++ 1 +
NAA 2 +++ 2 ++
4 - 4 ++
8 - 8 +++
0.5 - 0.5 -
1 - 1 +
IBA 2 - 2 +
4 - 4 +
8 - 8 -
0.5 - 0.5 -
1 - 1 -
TDZ 2 - 2 -
4 - 4 -
8 - 8 -
0.5 - 0.5 -
1 - 1 -
BA 2 - 2 -
4 - 4 -
8 - 8 -
0.5 - 0.5 -
1 - 1 -
Kinetin 2 - 2 -
4 - 4 -
8 - 8 -
Control 0 - 0 -

* 2,4-D: 2,4-dichlorophenoxy acetic acid, NAA: naphthalene acetic acid, IBA: indole-3-butyric acid, TDZ: thidiazuron, BA: 6-

benzylaminopurine, kinetine: 6-furfurylamino purine

®_: no callus, +: callus covers camabial area only, ++: callus covers up to the width of the twig, +++: callus more than the twig width
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Fig. 3. Effects of the wound-treatment formulations on callus
formation in Zelkova serrata (A) and Acer palmatum (B).
Extending agent of the formulation was xanthan gum and the
formulation D2, N1, and N2 contains 2 mg/L of 2,4-D, 1 mg/L
of NAA, and 2 mg/L of NAA, respectively. T: thio- phanate-
methyl paste, V: vaseline, x: xanthan gum, Con.: control (wound
only).
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Fig. 4. Callus formation on the wound of Zelkova serrata (A) and Acer palmatum (B) main stem 12 weeks after wounding and
application of wound-treatment formulation. Extending agent of the formulation was xanthan gum. Con.: control (wound only), D2:
2,4-D 2 mg/L, N1: NAA 1 mg/L, N2: NAA 2 mg/L, T: thiophanate-methyl, V: vaseline, X: xanthan gum.
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Fig. 5. Effects of the wound-treatment formulations on callus
formation in Pinus koriensis (A) and Ginko biloba (B).
Extending agent of the formulation was xanthan gum. The
formulation name means active ingredient and concentration
(mg/L). D: 2,4-D, I IBA, N: NAA, T: thiophanate-methyl
paste, V: vaseline, X: xanthan gum, Con.: control (wound only).
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Fig. 6. Callus formation on the wound of Pinus koriensis (A)
and Ginko biloba (B) main stem 12 weeks after wounding and
application of wound-treatment formulation. Extending agent
of the formulation was xanthan gum. The formulation name
means active ingredient and concentration (mg/L). D: 2,4-D, I:
IBA, N: NAA, T: thiophanate-methyl paste, V: vaseline, X:
xanthan gum, Con.: control (wound only).
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