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Shoot Regeneration of Mature Nodal Segments

in Poplar (Populus deltoides)
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ABSTRACT

Mature nodal segments of 2-year-old greenhouse stock plant were cultured on Murashige
and Skoog basal medium supplemented with the different kinds and various concentrations
of cytokinins to produce multiple shoots in in vitro condition. The most adventitious shoots
were produced from excised ends of nodal segments. The highest average number (24.6 %
4.6) of shoots was produced with the combination of BA 1.01/I. and TDZ 0.1 /L in MS
medium. In addition, several shoots were formed from lenticels of bark cambium with the
same treatment. These concentrations promoted high shooting capability upto 94.6% and
NAA was the best cytokinin among five different PGR sources.
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2AE AMAZ v Tt dwHow IR
E Az ge] golaAw, FEvheh wgol
Serst) el HHEd 2 A34 YR8
59 AEF 292 FAME NUelNe 724

cytokinin#¢| AEARZHE
de] ggsta 9ot

thidiaduron< °]&3lq AEA AP AHAH
TE& AHYEH, Acer saccharinum(Preece et
al., 1991), Fraxinus americana{Navarrete et
al., 1989), Robinia pseudoacacia(Chalupa,
1987),

1991)
g
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gE uh ok SpARE o] AEAAZHELE X
Zejol] ALstd AEAE AR AF= v E
Aol (Kang et al., 2004).
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AN AEF 294 R 2718 Ad
st ZIWzRAuM S ARE FEegT. 24
stock A& 25T HAEAA 16A17F, A/deioll A
8AIZE FAIAIFI3, 3FFe 2¥ FEE

dFYd dHE EFHE (20N ¢
Peters Fertilizer Products, W. R. Grace and
Co., Allentown, PA)E FH3td AFE &FZIA
Aok AHAE FH A L& AAS D FidrdE
70% oo 183, 1% Aot YEE
(sodium hypochrolite)ell 40% FF ¥ A3

3 HIFFHFTE 458 AAHG T 22w Al

p
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2} Adste] AEE A ERE
vl F& Petri-dish(87 x20mm)o] X]/33}t}.

2 A¥dA A& wlX= MS(Murashige
and Skoog, 1962)€ 71&¥ 22 3% sucrose,
0.3% gelriteg #7lstd 121ColA 2087t
12 BHg F ARE AR

AURACZRE EE7E F=3] 98 MS
Ao cytokinin®el AEAFZHEEZR] BA,
zeatin, thidiazurong @& E&
SR 2 AMESEATE. AEA XA At
Helle FoleAl 4L HAB Yt Folvt gl
© 718 AHeden, A7 vldE 2-3 a2 AT
sto] Alg7} wiAel] FEEEF A AT AlRe
570¢} Petri-dish(87 x20mm)ol| 5712 X]/+a}d 1
671e] WrEAIES AAlEdTh wldzdE 23Ty
21 g8 7)ol A 16A17F B2 (40um m’s?), 8AI1ZE
SzAoAM 6573 WMFT F FEE FHotes =
AbetSiTh,

Az FAololA 6FFtd FHE &4
A= auxin®<¢! NAA, IBA, TAA 0.02 mg
/L, =¥ cytokinin®<% kinetin, 2-iP 1.0
mg/L7F & 1/2 MSHIA A 435 e
7F FEHAT. F7] AFo] o] Rz KA EA

£ multi-cap ¥ cell-tray2 o] 3sle] 2 &4



A8E =339, ZAE data® GLM A% (Fig. 1 A, D). PGR d<LAgAM=

(General Linear Model) Z2I13& ©| &3} BAS zeatinZtolls AEH A & zolr}
o BAA s EAsT et ggkert, TDZE A=RdE A%

TDZ 0.1-0.2 mg/L Aerolr Fujg=el 2
=47t B4 E A (Table 1).

dut o & AEA FARHE #FEF 2F FJEAgA=

BA 1.0 £ TDZ 0.1 mg/L7} EfF¥ MSHA

71 HEFFA qA HF B AEAE FHANAAR(6.4 L
thFgt cytokining A 2lste] wgFE 2% 1.4, Fig. 1 B, C). ¥ opjzt giFf&e] 2
o £719 =S 3T F AT, = 4 EAE AlsY 45T JEFEAAN FE FA
oA AR AR AEVY FEF A Holow "E AEAE wiA 9 H3de BA
o537k AEA 4% Fdol d2A vER ZA FA =l HFF(hyperhydration) &
o gFFAE A o8& E718 35t (P HE EJtH(Fig. 1 E). AEASAN F4&
¢ 0.05), PGR &®Xxcl oA AEA FA < AR AT 3439 A zeatin Eue
AEg¢S v HG(P € 0.01). &7 A=A dqM e BA, TDZ9 @ AHAA A4 Jdewo. 1
BA 1.0 £ TDZ 0.1 mg/L7} Egeo2 Fod 59 A%o= cytokining TIAHeEERU=
MSHiRI A 24.6 + 4.6712] AEAZ FAA BA¢ TDZE &£&8A4 AN &2 S4&

Table 1. Effect of plant growth regulators on shoot formation from mature stem explant of Populus deltoides after 1
month of culture

Plant Growth Cambial surface Lenticel area
Regulators (mg/L) % of shooting No. of shoot % of shooting  No. of shoot
Control 8.0 0502 - -
......................... U T
1.0 96.2 8426 42.6 20+08
20 100.0 8.6£22 426 1.8+0.8
S g i
20 75.6 3008 24.6 0.8+0.2
50 824 6820 44 8 08+1.0
....................... TD201926102¢1842046¢06
02 92.6 10.6+1.6 420 46£12
0.5 100.0 6.6+0.8 12.8 2210
............ A0 g G S
BA 1.0+ TDZO0.1 94.6 24646 822 64+14
BA20+TDZ0.2 84.6 184+34 86.6 33410
............ Zea20+TDZOOS75213412844612104
Zea20+TDZ02 824 11624 48.8 28402
Zea2.0+TDZO0.S5 60.8 82106 21.6 041202
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< YA (Table 1).

Ag7A Ead XEe A GS A
B W aspen, Populus deltoides x P. nigra
dez2 BAZE Z7be MSHIA A Z=7]H)
FE A= vt oy, wgFo] obd W HUF
F(Populus deltoides)®l 73-% 71U A &3}l
o2 g°] JtH(Whitehead and Giles, 1977:
1984: Nadel et al., 1992:
1996). wHRUYF Fo Z
AE71E dFS A2
A, EE7 dFFA & lo] & Folg B
A tH(Coleman and Ernst, 1990). &9
M 7IW ZAuFA] FHESE HEAE
Alg2 o]&3tx cytokininFEAQ BAE
gt A EAE ABAHY, B dFdAE
HollA A&FA A5ES Y AIRR AME3Y
FAAAE HEIA7| 2, HZ B9 €8 9
DZE 718} PGR¥} &84 2 3}

Douglas,

Kang and Hall,
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Robinia(Han et al., 1993) Fd 3=
Atk ASAEE o] 4T AFAAE 23-26104
MM UFE B JEAE A ASI ZHulF
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A& 938 auxin®< NAA, IBA,
IAA 0.02 mg/L, cytokinin® ¢!
kinetin, 2-iP 1.0mg/LE T3t A3 &
7oA 4F7F E718 AZAAHG. E7]41% el
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Fig. 1. Shoot proliferation from nodal segments in Populus deltoides. (A) shoot initiation from cambial surface, (B)
shoot initiation from lenticel tissue, (C) shoot elongation of tiny shoots in lenticel, (D) shoot formation from bark
cambium, (E) adventitous bud formation in basal stem of explant, (F) shoot elongation in MS medium supplemented
with NAA 0.02 mg/L, (G) hardening plantlets in mini-cap, (H) plant growth in greenhouse
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Fig. 2. Elongation of multiple shoots induced from nodal segments in Populus deltoides. NAA, IBA, and IAA 0.02 mg

/L, kinetin and 2-iP 1.0 mg/L.
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