J Plant Biotechnol (2019) 46:303-309
DOLI:https://doi.org/10.5010/JPB.2019.46.4.303

ISSN 1229-2818 (Print)
ISSN 2384-1397 (Online)

Research Article

HEO| (RIE | X E@ZE 8o AEH =S

dx[o}- olLtd - ZAES

In vitro plantlets regeneration by multi-shoots induction and rooting

in Chamaecyparis obtusa

Ji Ah Kim * Na-Nyum Lee * Yong Wook Kim

Received: 11 November 2019 / Revised: 26 November 2019 / Accepted: 26 November 2019

(© Korean Society for Plant Biotechnology

Abstract A protocol for the in vitro propagation of
Chamaecyparis obtusa was established in the present study.
Multi-shoots were initiated from apical shoot explants from
germinants after 10 weeks of culture on Litvay medium (LM)
supplemented with different concentrations of cytokinin. The
effects of pre-treatment with high concentrations of cytokinin
and varying concentrations (0.2 to 5.0 mg/L) of zeatin on in
vitro shoot elongation and shoot multiplication were
investigated. Optimal shoot growth was achieved on LM
medium, with over 10-mm shoots after 10 weeks of culture. In
the anti-browning tests, ethanesulfonic acid triggered the
least browning in the shoot tips. The highest multi-shoot
induction was observed in the 0.5-mg/L zeatin treatments,
which yielded 80% induction of shoots after 10 weeks of
culture, and maximum shoot elongation was observed in the
LM basal medium without the hormone. The highest rooting
rates were 65% under 0.2 mg/L indole-3-butyric acid.

Keywords Anti-browning, Chamaecyparis obtuse, Multi-
shoot induction
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Table 1 Effect of plant growth regulator (PGR) on multi-shoot formation from axillary buds in C. obtuse

PGR (mg/L) Multi-shoot (%) ofl\r/fjirtli-rsl}?;)ot Length of shoot(cm)
0 20 2.0 £ 0.0 2.1+ 04
0.1 33 28 + 13 1.7 £ 0.6
BA 0.2 60 37+ 19 1.4 + 0.6
0.5 60 43 £ 1.7 1.3 £ 05
0.1 40 35+ 1.6 1.4 +£ 03
Zeatin 0.2 73 39 £20 1.6 £ 0.7
0.5 80 28 £ 1.5 1.7 £ 0.7
0.1 0 0 0
Kinetin 0.2 3.0 £ 0.0 1.3 +£03
0.5 7 3.0 £ 00 1.3 £ 0.6
0.1 33 2.0 £ 0.0 1.5 £ 0.7
2iP 0.2 53 35 +22 2.0 £ 0.6
0.5 73 3.1 £ 2.1 1.7 £ 0.6
0.01 7 2.0 £ 0.0 1.6 £ 0.4
TDZ 0.02 47 2.1+ 04 1.7 £ 0.6
0.05 33 22 + 04 1.0 £ 0.1

Fig. 1 Effect of PGR on multi-shoot formation from axillary bud culture in C. obtuse

A: No PGR, B: 0.5 mg/L zeatin

A 80%9] HAl 27t =B of 7 w2 f e AaE 99l
© m(Table 1, Fig. 1), 0.2 mg/L zeatin@} 0.5 mg/L 2iPoj| A &= 73%
o] 5o 98-8 717+ H ¢ th(Table 1). L 2] 0.22} 0.5 mg/L
BAo| A & thAl 2 - =80] 60%= 217} b H LA & o)
7F L1 tH(Table 1). 12|t} TDZA 2] 9] 79 HE Fof A
47% 0] 8}9] A %3t =82S H %37, Kinetin®] & 5E o
A EZET% o] 51 i Hol Hu O thal 24| =9
L A gaA) e A0 LebthTable 1), AT £
ol 2 9] A8 i of| A= 0.5 mg/L BAO| A B+t 4371 2
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A Z¥zF 3.9, 3.7 9 35707 S8 o] thA 277} 99tk
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o] BA & zeatin#] 2] 9} v w50 thAl 2 =5 9I3F L
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£ 1 gt} Ishii (1986, 2003)= Hul o] H Ao} &= A] CDHJ
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512010)2 2.0 mg/L BAA] 2] o A 15 B A 2 2] 7} - = 5]
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Table 2 Effect of sequential PGR treatment from high concentration for 3 weeks to low one for 10 weeks on multi-shoot formation

in C. obtuse

PGR (mg/L) Multi-shoot Mean no. of

Ist. 2nd. (%) multi-shoot

Control 0 0 87 2.1 £ 0.6
1.0 — 0.1 87 63 + 4.5

BA 20 — 02 93 54+ 25
50 — 05 100 79 + 3.8

1.0 — 0.1 100 6.6 =34

Zeatin 20 — 02 100 7.9 £ 3.0
50 — 05 100 17.1 £ 92

1.0 — 0.1 67 35+24

Kinetin 20 — 0.2 100 45 +23
50 — 05 73 53 £+ 3.3

1.0 — 0.1 93 48 £ 1.9

2iP 20 — 0.2 87 7.7 £ 4.7
50 — 05 100 11.6 + 4.8

1.0 — 0.1 73 39 +£ 25

TDZ 20 — 02 87 33+ 1.6
50 — 0.5 60 29 +33

Fig. 2 Effect of sequential PGR treatment from high concentration for 3 weeks to low one for 10 weeks on multi-shoot formation

in C. obtuse

A: No PGR, B: 5.0 mg/L zeatin (3 weeks) — 0.5 mg/L (7 weeks)

50— 0.5 mg/L 2iPA 2 o A = 100%9] 4= Lrefyich
(Table 2, Fig. 2). 8t A 4 =82 5.0 —0.5mg/L TDZ &
A 2ol A 60%= 7H Wo 5 =8-S ¢l tH(Table 2). 2
HA G =5 AlZA A4 v oA 5.0 — 0.5 mg/L zeatin
A ol A Fat 17170 = 714
mg/L 2iPA 2] 9] A-C B 11.6742]
A E H 3tk 12|y Kinetind} TDZA] 2] -] Al = 3
4.57119f Alznto] i ¥ o] 71 & k= vll-9- A 25} 3 Th(Table 2).
Katy et al. (1993)-2 4] 9F =1l (white cedar) 2] 7| ) A} £ 315
3t Al 2R & 93] 2.0 mg/L zeating 357
zeatin 2] 2] Hjj ] o] A 8571 wfj oF5l A1} 147) o] Ao Wk
SHIEE 2RI e 5o 2 27454
S At T E 3 = U 7 H| (Picea abies) 2
B 2G4 29| FEofl= 50 mgL BAZ}F 3 7HE Qﬂxﬂ uj 2 o]

=9%on, 195005
Az fEEof tha

A T 877 o= 307) o] ] AL 2E
X 1138}31 9) o] (Amold and Tillberg 1987) ThoFal 4] 223
22 A g]7)go] 2883 o 4= ). Joseph et al. (2018)

—
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AESHS SR TS b, D EA o A8 o
= 2B AR gt B skl & A 2o
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HXEF X BRsT0 HE 27| 4F =1t
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PVPP= FA g L E o} W2 A 2354188 1 9] th(Table 4).
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Table 3 Effect of kind or salt strength of culture medium for
shoot elongation in C. obtuse

Medium Shoot length (cm)

12 LM 1.97 £ 0.53
LM 2.62 + 0.61

172 P6 1.78 + 0.40
P6 2.12 + 0.42

Table 4 Effect of anti-oxidation compound for inhibiting shoot
browning or elongation in C. obtuse

Treatment Shoot browning Shoot elongation
(%) (7o) (cm)
Control 81.25 0.8 =03
2.0 PVP 50 0.6 + 0.3
2.0 PVPP 62.5 0.5+02
0.5 DTT 60.7 1.0 = 0.5
1.0 DTE 542 1.2 £ 0.5
0.5 MES 37.5 1.3 +£08

H 2] QAL Lol SAAAE A5 7] 5 Stk A
o] & 11 %] 9} th(Kagenishi et al. 2016). = L) A} LreR Al
% 9] Holi W3t 32 IALe] Y0l & AHA 24
Al A AEH A Fof 9 HAEH ROS(Z/J4tAa)5 2 &
Q10 & A3zl Fo] &4 o] A Axteta =4 Hoh

LARE 9 ASH EX| A

2em Lo A2 SV 2R EIS G251 98 sS4l o
E 5.2 Phloroglucinol (PG)Y} =& A 2|3tZ2 7}, 0.2 mg/Le}
0.5 mg/L IBAZ] 2] L0l A 65%2] 2]t ¥F1-8-2 1 ¢ TH(Table
5). B 0.5 mg/L IBA+ 1.0 mg/L PGA 2] FLof| A &= 50%2] th
A e k189 1 o1 2.0 mg/L IBAL) 0.5 mg/L IBA +
L0 mg/L PGA 2] ol A = A 5] o] B %] ¢kt | of &
2] B 4= 2.0 mg/L IBA+ 1.0 mg/L PG| 2] Lol A 6.67)
2 7p ZiHo| ¢l oy 0.5 myL IBAX & o A= P4
4,174, 0.2 mg/LIBAS| A= H 4+ 3.97] 2 tha ko By
o H]IL oA = IBA F-A g Fof A 2.3 emz X Glom 1

Table 5 Effect of IBA and phloroglucinol (PG) treatment for root induction in C. obtuse

PGR (mg/L) Rooting (%) No. of root Root length (cm)
0 35 23+ 09 23 +23
IBA 0.2 65 39+ 13 0.8 £ 0.3
IBA 0.5 65 41+ 08 04 +04
IBA 2.0 - -
IBA 0.5 + PG 1.0 - -
IBA 2.0 + PG 1.0 50 6.6 =+ 2.8 0.6 = 0.2
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Fig. 3 Effect of IBA and PG on rooting in C. obtuse

A: Control, B: 0.2 mg/L IBA, C: 0.5 mg/L IBA, D: 2.0 mg/L IBA, E: 0.5 mg/L IBA + 1.0 mg/L PG, F: 2.0 mg/L IBA + 1.0 mg/L PG.

2104 ~0.8em= A 2 W2 Fi2] o] A4e H A ThTable 5).

Ishii (1986)5< 3.0 mg/L IBA, 0.1 mg/L NAA 2 1.0 mg/L
riboflaving- 2] 7}5}¢ 66.7% &) T8-S A Qlthal B 11519
0.2 ~0.5 mg/L IBAQ] T4 2] Fof A 1.2l 65%2 &1} ]
WEHH IBA 11 E H7F Al =& Wd28S Bt gith
Phloroglucinol (PG)+= 2] 11 9] A3 7 2o A phloridzin
L ATA O] Eof Aol A FAE s ekhE = ohget A
Al 2Rk ShehE =R 4 A QltK(Teixeira da Silva
et al. 2013). 23} & A Lo A= 2.0 mg/L IBAQ}F 1.0 mg/L
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Z]5to] IR FE A2 E Rt TS A
A Al A A 87t 7Hs sk o] AEAl=
A YEEZA 2 o] A5to] B L g o] F= 2
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313 emE 7P A U Th Az 2 02 mg/L
[BAA 2] o) A 65% &3} 3971 He] 7} fr g o] 713
BIAQ Al on, o]gA AEatE 7 A EA = <
= AA dA S EZA oA Sde] A5 Fof St
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