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ABSTRACT I order to establish micropropagation system in Arthuritam andreanum ‘Atlanta’, dwarf type, shoots
of A. andreanum were cullured on medium supplemented with cytokinin, Callus was formed from the base of
shoots. High frequency callus induction was obtained on medium with 10.0 mg/L BA or 1.0 mg/L TDZ (thidi-
azurony at more than 71.8%. The shoots were cultured on media with various combinations and concentrations of
TDZ, BA and 2.4-D to enhance callus induction. Callus was induced at more than 72.6% and grew vigorcusly on
media containing 10.0 mg/L BA and 0.0-0.5 mg/L 24-D, or 1.0 mg/L TDZ. Stimulation effects of cytokinin by
24-D did not occur in combined treatments of cytokinin and 2.4-D. Callus was cut into sections {7 > 10 mm), and
then cultured on media with BA alone or BA and 2.4-D to regenerate shoots and to stimulate the callus growth.
Shoot regeneration and callus growth were effective on media with 10.0 mg/L BA alone, or 10.0 mg/L BA and 0.1
mg/L 2.4-D. Ih combined treatments of BA and 2.4-D, stimulation effects of cytokinin by 2.4-D also did not oceur.
Callus growth was decreased, according to increasing the concentration of 2.4-D. In combined treatments of TDZ
and 24-D on shoot regeneration and callus proliferation, stimulated effects of cytokinin by 2.4-D did not occur
entirely. Media with 0.5--1.0 mg/L TDZ alone were favorable in shoot regeneration and callus growth from callus
sections. Addition of 2.4-D on medium with TDZ inhibited the regeneration and rooting of shoots, and callus growth.
Rooted plantlets were acclimatized in greenhouse. The plantlets were survived more than 98% in soil of vemmiculite
alone or mixed with peilite 1 and vermiculite 1.
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A4S Hg BEALZ T2 FANIAE o)&s] Z¥A AA
=3 2t} (Yuand Peak 1995a). A. andreamams 2BHE 0 Z A,
sherzerianum-Z B30 2 Awi=o] $o1) 22 ddTd=e
A 2B A andreanm A 52 2 hhE{Eo] B@o] A
dee] A=Y gon, Syl thEE ol A% A
andrearum AT FFE0] TUHE TEELE ApEX
ok S o A5 AR A R 27} Sk oY RE Y
ES 7ol AFE e 4700 dFel Adaet 5
o] ¢HEA FFHAA AuErie BE of#se] v (Yu
and Paek 1993b). =8t tjHE 48 A andrearum A2 5
o] THEHA A=Y Sloy olH @ &Y A andrearum A
2 FZEE SAMe] AY Also] 1Y 548 AR Y
o}k Wb o) H g &% A andreanum A5 FE5E 23R
2 s A 20| e ZA kel df &

=2 oS BY Aolet dArdth (Geler 1990; Kunisaki
1980; Pierik 1975, Yu and Pack 1995b). whep] B HAHL Eil
202 QU] Y= &% A andreanum A2 FT5 93y

7IW HFTH AAE F-spr] Askd drsan

CEET
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AP Es doard EdolA Aujg g e]q =
Ad BE3He Anthwrivm andreamm ‘Atlanta’ 3 AR sETH A
25 7xed AouA NS ARG the, AREE 7
HEE s T~-8mm = FE|otth A2 EHATE ethyl
alcohol 70 ~80% £ AMES 203027 AT & 1%
NaOCI (sodium hypochlorite) &-<eil 4] 1520274 Zhbah
e 3udao) 3 AEs 34 mmE Fesi MS H)
2] (Murashige and Skoog 1962)¢] BA 50 mg/l.s} 24-D 0.1
mg/lL7} ErFgh iAo wdsbA AAEE A2 2
W AEE ARSI om, S8 BT el A Add A
25 o]&3H) (Figure 1). 21542 8= =4S BA
100mg/Ls} 24-D 0.1 mg/L7} 27} vl =)ol A 47)47F v}

Figure 1. us form
mented with 10.0 mg/L BA.
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Gole 7] 45kd BAY 2iP= zkz} 05~100 mg/L, TDZ
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ohkngl g o] AEE BA, TDZ 2 24p7l 2B =E A7k W
Aol A 1257 A Fshir (Table 1) ¥ 125 5, A 28] 7]
HoA Aaart @A Ed A F714¢] BA 100
mg/L7} A7FE WA A 749%E E9ten theo] TDZ 1.0
mg/L.7} 2718 w22 718%% 0} BA, TDZ € 2-4p2] =27}
olgdl| whel BHA 70 AR Sokshe A% Y
et AEre) AEdols A7l & Alg: YA
askth AA AAT 2 AEA AATE BHA FEF 0
F7PANE BA,TDZ 2 2-ip] T} oS A Z 57}
gl= Atk2 Jelyon, TDZ 10 mg/L A= g BA 10.0
mg/l AZpRR|G A AR 2 4| Arie 7A7 R
FALY (Figwe 1). A0|EF WS BEAS Z A3} g



& A B AR A8S SR80y g9 e
(Pennazio 1975), A1 E7]d FelA BAT 840 o} B
B2y F2le] AEES dt) (Kusey et al. 1980; Takayama
and Misawa 1982; Han et al. 1997). Phenvlurea¢] TDZES o &
pe prold 2UzA) 94 0 12342 28E A
0% QoA 9om (Fellmanetal 1987) Be AEFAH 7
qa selErld EdE deiE 2oz 9THUD
(Reynolds 1987). & AR A 2ipe ks BA A7pi1o)4
Hx 4718 % 949 BEAY B} mEd oRe
BAZ} 24put} o 29 242 AT ) AELE A2
T ka2 80 9E, AW, L5, DE o4 BHAS 47
7] 9344 oyokinin®) F7h} BHEH Aoz PEe
™ (Geler 1990), A7}=+<= cytokinins T)-H-& 05-~20mgl.2]
BAg} 2ip7} Hrk=ER 3t} (Kuehnle and Sugii 1991; Yu and
Peak 1995a; Teng 1997). I3 2 JPol| A= AL #7015
°] BA 100 mg/L.8} TDZ 1.0 mg/L 7Pl e|l M E3kom
718 #E AL FAL g Mg Hsk £3ith o3
BASH TDZ I3 2ol AL 718 2 fr7]d Bess 7
A7} =& AL Anthurium andrearum * Atlanta’ 7} 2518 27
Fo=E MLEe FE kiEgRET § & A E
FTeFE 293l ZoE Az Bel fUle0] HAEE
kg e 0.1 ~10mgLe] TDZS 100 me/le] BAS M e )
01~10mg/lLe] 24-Ds} Z&3)] Frhgk vfA)e] NEF W)
549t} (Table 2). AR 5722 BA 100 mg/Lsh 24D
00~0.5 mg/l, A 71|29 TDZ 0.5~1.0 me/l. A 7hj|8] A

Table 1. Effect of cytoldnin on callus induction and shoot growth
from shoot tips of Anfurium andreanum “Atlanta’ after 12 weeks
of culture.

B3t Anthurium andraanum 'Stlanta'e] 2|84 - 181

72.6% olAo 2 =9th I3} BA 100 mg/lLs} 24D 1.0
mg/L PR A = AR f7&0) 53T%E A A28
Hom, TDZ3 24DE &0 % 7 vjAld A% 24D
Fort Folde] wel Ak {180 ZidEh AAF
2 PAE ALY FAE TDZ 1.0 mgl. L= BA 100 mg/l.
2} 24-D00~05 mg/l. ArPA ¢ A =9k} el Anturinm
andreanam *Atlanta’ 2] AZo]A WHRHAE {7317 Fld=
TDZ 10 mgl. == BA 10.0 mg/l. 8 24D 0.0~0.5 mg/L7}
Z7H WAl A AEE sk Ao] Adsriy AT
o} (Figure 2). ShA2] 2] Wi k4] cytokinin®] b ¥ =4
Ared) axing A7} QA BeA 47 D A%
o] 229t} (Finnie and Staden 1986; Geier 1990). 171} 2
Age = BAS 24D, TDZ 24D5 E4£°2 Frfgt 4
 24-De] 2] cytokinin S F A= AF PAEA] g3k
M, 28]¢ 24-DY Fer} ZolAH AHA 74 2 A
2o Age] Hbsle A0E dehdth o3 @ A ki
2 2ol M B0 4715 andind T oytokinin®) 7)) 2
FHoleR= 25 ANsY Yok (Geier 1990). TDZH} auxin
& ZEA7RIAS o Jelde vkl diskde BE o)A
o] itk Chalupa (1987)= Tilia cordata, Sorbus aucuparia 2
Robinia pseudoacacir2] W|<kel| A TDZ3) NAAS E8°0=Z A
7hepd AES FAL FTPAATY BYE5 0, Visser &

el

Table 2. Combined effect of TDZ, BA and 2.4-D on callus induc-
tion and shoot growth from shoot tips of Anthurium andreanusm
*Atlanta’ after 12 weeks of culture.

.. Callus  No.of Shoot Fresh wt. Callus
Cytakinin inducton shoots length ({mg) fresh wt{mg}
(mg/L) (%) fexplant (cm) Jexplant  fexplant
Control - 14¢ 18bc 1125d -
BA 05 20.5d 21bc 23abc 2550bc 110.0 cde
10 282de 26ab 23abc 2975bc  1500cd
20 462bc 28a 1.8bc 3375bc 2092 bed
50 487bc  24ab 16c 3eS5bec 24289bc
100 T49a 27a 20bc 4325ab  31289ab
TDZ¥0001 206de 12c  23abc 1650d T55e
001 410bcd 18bc 285ab 3075bc  1350cd
01 590abc 20bc 3.la 33B0bc  2117bc
05 S64abc 23abc 28ab 4775ab 2055 bed
10 T1.8a 24ab 24abc 5350a 3300a
2ip 03 12.8e 21bc 3.1ab 1575cd T50e
10 385cd 16bc 26ab 2800bc  1583cd
20 360cd 23abc 30ab 2100cd 1392cde
50 441 bed Z26ab 32a  2H00Ubc 1713 cd
0o 521bc 24ab 28ab 2750bc  2049bcd
¥thidiaruron.

*Mean seperation within columns by Duncan’s multiple range test at
3% level.

Treament . Ca]ll}s No.of Shoot Fresh wt. Callus
(mg/L) induction shoots length (mg) fresh wt{mg)
(%0} fexplant {cm} Jfexplant lexplant
Control 105 25bc 13004
TDZ 0.1+
24-D00 616bc 1l4abc 38ab 3725bc 2200 bed
0.1 385cd 13bc 25bc 2150cd 942d
05 308cde 1.1lbc 3.1abc 1600cd 51.7d
10 7Te 10c  27bc 1250d 375d
TDZ 0.5 |
24D00 746ab  14bc 40a 40235bc 2584 be
01 615bc 12bc 3.1labc 3325bed 1754cd
05 334cd 13bc 37ab 2450bed  1425cd
10 1789de 12bc 28bc 1925cd 387d
TDZ 1.0+
24D00 768ab  18a 38a 58254 3586a
0.1 53%bc 15abc 27bc 3750bc 2350bc
05 203cde 12bc 3.labec 2175cd 1250cd
10 145de 13bc 27bc 1950cd 755d
BA 10O+
24D00 746ab  15abc 34ab 45754b 3275 ab
0.1 828a 16ab  3.1abc 192.54b 3512a
05 7268ab  1dabc 28bc 3950bc 3150 ab
10 537bc 12bc 20c 2500bcd 2262bc

“Mean seperation within columns by Duncan’s multiple range test
at 5% level.
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(1992)£ geranium @] Z}gu] okel A, Han 5 (1997)2 Ficus ben-
jamina®] ¥jdel|H TDZS) IAAS S50 % Hrlsle TDZY
Ed= AH glY [AAY 2si Az} 22EHITY 3
9.2 AROIHE TDZ9 24D F202 A7 27 24
Dol 9 SUEAE Ae LA Pty 2oE Aea
718, 4A4% 2 249 Ak TA7 hbstan. ue
A TDZ# auxin#H2] TLEFS tselz o B S50}
2790 948 WHAS Aded BAS 24D7) B8 £
= EE0F A eiAelA #jdske] BAS} 24-Dr} 22H
2o 24 W Aze Esel HAE 492 2sad
(Table 3). AZ2-= BA 3.0~100 mg/Ls} 24-D0.0~05 mg/L
B8ATTN B AolE JehiA ghke ) Bele o B

Aol BA% 24D £50} 2ePHE Slshe A%S
LFel 27, BA 100 mg/L A7piR | A= He7p e dA
%7 9o 4AF @4 BAG 24D8 50} 2ees

Figure 2. Callus and shoots from shoot tips on MS medium with
100 mg/L BA (A} or 1.0 mg/L. TDZ (B}

Table 3, Combined effect of BA and 2 4-D on organogenesis from
callus segments of Anthurium andreanum ‘Atlanta” after 12 weeks
of culture.

Zohely o} g Ao T2 BA 100 mg/l BHE 7R
= BA 100 me/Le} 24-D 0.1 mg/L H7p) R e A kT34
t}. Skoog} Miller (1957)7) 21&9% 7|HAEALE auxind
cytokinin®] & sl FrdAriy B g o], auxinF
cytokining &80 2 Hrlsle AF2E F25h= Hhgo] B
STl A BXER gioh AVHES E MR T8 T
A =8 eytokinin g A% 2] auxind ££2 = Hr)s)
95 o S"Eths 2] PolEoA| Y gtk 2=y 2AF
M= BAS 24 DE E4£0F ArlshES o) 24Dl 28
cytokinin 27 &A= A& WSk @€Y 24D FEr}
oM TE AAT 2 AE i dde] 23t Yus) Peak
(1993a) = A. andreamim spp.S] H] 3kl A cytokinin 3} TAA &
= 24D E&Ere da, NE BeEA, AEy A
£ cytokinin PEA 2]e] H]s| 2=HA gy s B A
A3} FAE AAFE BasiETh BEs frld FEsisd
TDZ 555 A3l 24-De} T2k iAo q Ass
HEAF w @)t} (Table 4). B2~ 7] AP} m3d
7} 2 24D9 28 cytokinin 27 o= A el @
gom 229 24DY Lo}l ZolEpE AR Hada
AAZ, AL dgo] HhstE. webs] AEe, AH S, A
HA8 dhE 55 FsH AEA AEA M Az E3)
2 A A e A wjA]E TDZ05~10mgllr}
7He @2 A7 ZAao)git) o] gzte] B A = TDZ
7 24DE FE&3 AHEEGES o 24Dl 29 TDZ A
253 £7 Zdzt A8 e 297 239 24-Dr}
AAlshe EFF Jebltt uebs] chielgel A e &
7], NE8) B3} B Z2l2 auxin B T cytokinine] 2)she] =
A S v 20 E A2bEr TDZF auxin 2] FE34z

Table 4. Combined effect of TDZ and 2 4-D on organogenesis from
callus segments of Anthurium andreanum ‘Atlanta” after 12 weeks
of culture.

Treatment No.of Shoot No.of Root Fresh , Treatment MNo.of Shoot No.of Root Fresh .
(mg/1) shoots length roots length wtimg) Callys (mg/L) shoots length roots length wtimg) Callug
fexplant {cm) Jexplant {(cm) Jexplant fexplant {cm) Jjexplant (cm) Jexplant
Contral 71b" 28a 77Fa lda 1,163b - Control 48p" 25bcd 598a 16a 913 be -
BA3D+ TDZ 0.1+
24-D0O0 1ldab 24ab 7lab 1.1ab 2510a + 24-D0O0 Td4ab 21lcd 41ab 08b 1,178Db +
01 128a 24ab 58bc 07bcd 1,3700b + 01 8lab 2lcd 12cd 05bc 1,115bc ++
05 83ab 26ab 53bc 0.8bc 13200 + 05 50b 28ab 12cd 02bc 1043bc +
BA3D+ TDZ 05+
24-D0O0 11.6ab 24ab 32cd Odcd 1898ab ++ 24-D0O0 11.lab 33a 32bc O.6bc 13404 +H
01 8lab 20bc 13d 02d 1,385b + 0.1 84ab 20cde 03d 0lc 12630b +H
05 96ab 22bc 17d 04dcd 13000 + 05 34b 19de - - 765 be +
BA10.0+ TDZ 10+
24-D0O0 87ab 18c - - 1850ab  +++ 24-D00 105a 27bc 15cd 04bc 1290Db +H
0.1 88ab Zlbc - - 1253b ++ 0.1 114a 253bc 0%cd 02bc 1,258b +H
05 78ab Z20bc - - 1,208 b + 05 368b 1de - - 363 ¢ +

“Callus development : - none, + poor, ++ moderate, +++ good.
¥Mean seperation within columns by Duncan’s multiple range test at
3% level.

“Callus development : - none, + pocr, ++ moderate, +++ good.
*Mean seperation within columns by Duncan’s multiple range test at
3% level.



EA| tislde o g d 2asih 7d SAE A
A 471d Feb vl AEE Adde] 0% AT AEE &
Hof| o]&s)e] eabelnh w3 105 &, AATE-2 vermiculite
FELE X perdites} vermiculiter} 1: 12 E39 x99
A 98% o0 2 & ATES YEon 27, e B
Aoz Ag gk =)z} ¢glth (Table 5). Yus}l Pack
(1995b)-2 Anthuarium spp.2] 8h= peatmossg} perliteS &
@ AT WASS 432 2 A5 A EoH
ool HTsd B A8 AN} 4AaET Hae ®
At Be 42E AT Yol o 42sel YnE @

E Faslevbe] wel &S] 23k vebA perlite
= 474 FZ7)7) 27 qEd HEs 2 F25R] 2o
AEgo] Y2 Aoz A7IEm, vermiculite F= perlite 2}
vermiculite?} 11 12 89 £EHE vermiculite®] A=}7}
27| wgel| AES} FFo] folsh AEE0] =& ALE

A7t} (Figue 3).

H 2

B23le 48 Anduoiom andreamm ‘Aflanta’ 2] 7] oS
4 AAE BYH) Akl AEF cyokinine] A7 A
of A Wi sksloith A2 FFeA BEirl HAAEGeH 2

Table 5. Survival and growth of plantlets of Anfhurium andrearum
‘Atlanta’ transferred to different soils for acclimatization after 10
weeks of transplanting.

B3t Anthurium andraanum 'Atlanta'2) 284! - 183

A F7150] BA10.0mg/l == TDZ 1.0 mg/L7} A7Hd o
2| A T18% o122 FEEEnh AFA AR F71&
2 $3A)7)7) 95kd TDZ 0.1~1.0mg/Ls} BA 100 mgl 2
A5l 24D 01~10mglle} E55 wiA A AEE ]
sksloich dEl A H7)142 BA 100 mg/lLe} 24D 0.0~05
mg/L. A7H= 2} TDZ 0.5~1.0 mg/L. A7HlA e 72.6% ©
o2 Etom #@A" AEA FAL 327-358mge =
TARY 28 24-Del| 2t eytokinin A E A= AHE @
A5l gtk A BEAE Al BAs) 24D &
£ Fe EE£0F Ay WA A et A2 R}
2 AEA0 A4S BA 100 mg/l B8 A7W|X L= BA
100 mg/Ls} 24-D 01 mgll ArpA]e] A FEsl 2y
BAS} 24-DF EFE£0F HA/EES @ 24-De| sl
cytokinin 27 E A= A PAspA] gokrh Al F7le
EEE TDZ =8 A=l 24D} Z2:drke 43,
24-De] 2fat cytokinin 7 EA= AE vehdA] ggton
2359 24Dy o) ZoldpE AEA Y Ae] s}
Aok Az @A A 29 Ha} 2 Ak dae] A
el WA= TDZ03~1.0mglr} A7te S&ui=|s)y &4
Aol 7oA 228 AEAHF vermiculite & E=
perlite &} vermiculiter} 1: 12 ZFdE LEAH Fslsid
R o] Fo 2 22 AFSS Jepith

., ourvival Flantheight No.ofroots Rootlength
Cultural soil g7 (cm) fplantlet (cm)
Ferlite 85.1b 48a 33a 33a
Vermiculite 9864 65a 47 a 57a
Perlite 1 :
Vermiculite 1 893 a 55a 33a 404

*Mean seperation within columns by Duncan’s multiple range test at
5% level.

Figure 3. Plantlets acclimatized in cultural soil mixed with perlite 1 :
vermiculite 1.
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