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Abstract
Sontikul, Y. and Te-chato, S.
Plantlet regeneration and somaclonal variation in Anthurium cv. Sultan

through embryogenesis
Songklanakarin J. Sci. Technol., May 2007, 29(Suppl. 2) : 237-246

Calli of anthurium cv. Sultan were cultured on liquid or solid MMS (modified Murashige and Skoog)
medium. The solid medium was supplemented with 1.0-4.0 mg/l 2,4-D (2,4-dichlorophenoxyacetic acid) in
combination with 0.5 and 1.0 mg/l Kinetin or 0.5, 0.75 and 1.0 mg/l TDZ (thidiazuron) with 0.5 and 1.0 mg/l
BA (N®-benzyladenine) for 16 weeks. The result showed that a cluster of embryogenic callus (1.3-1.5 c¢m)
was formed on medium with 2.0 mg/l 2,4-D and 0.5 mg/l Kinetin (90%) and developed into shoot and shoot
with root (83.3% and 100%, respectively). The solid medium with 1.0 mg/l TDZ and 1.0 mg/l BA gave
66.67 % embryogenic callus formation after culturing for 12 months. Liquid medium supplemented with 3.0
mg/l 2,4-D and 0.5 mg/l BA gave the best fresh weight of embryogenic callus (3.33 g). Regenerants obtained
from BA and TDZ containing solid medium produced abnormal lanceolate leaves. Isozyme markers
revealed different pattern of esterase activity in normal and abnormal leaves.

Key words : embryogenic callus, anthurium, isozyme, sultan, abnormal leaf

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla,
90112, Thailand.

“Winfin¥van a3 M. 1AM @3 Ph.D. (Plant Cell Technology) 5041 @319138 Madniivan a3 maInism as
ANZNSNINIFINWA WHINAY SvaIuaIuNs anemalng 3amia svan 90112

Corresponding e-mail: stechato@yahoo.com

SuAuMITY 21 Wwey 2549 Suasdfiun 7 wgadmeou 2549



Songklanakarin J. Sci. Technol.
Vol.29 (Suppl. 2), May 2007 : Grad. Res.

Plantlet regeneration and somaclonal variation in anthurium
238

Sontikul, Y. and Te-chato, S.

UNANEYD

W1 u3na waz udes arzla

Y] I =) v ] (Y] v w 4 1
Wannmsihunsaulmivazanilsvulsmaiugassulumin g amu

< a a A
1AgATZUIUNTLONYS Lo Lo U

2. QUAUATUNS NN, WeEAIAN 2550 29(atiuniLaY 2) : 237-246

° [ Y v v d 1 U ° < o a v < ~
witnaa YaIHUNMIINUD amundnienys latuiiauaas lue1msuag 139911 13LHad A MMS

(modified Murashige and Skoog) laga1¥suiaLan ﬁﬂ]‘]Jﬂnmil,iﬁmulﬁ‘UIﬂ 2,4-D (2,4-dichlorophenoxyacetic

acid) ANMANTY 1-4 un/AAs TINIY Kinetin ANMAUNTY 0.5 waz L0 uN/AAT W30 13AIVANMILDIY

wula TDZ (thidiazuron) ANMANTYY 0.5, 0.75 waz 1.0 un./ans 3Iua28  BA (N-benzyladenine) n213
Wty 0.5 waz 1.0 un/aas wWuar 16 “Yard wun 24-D ansntadu 2 un/ans 53uae Kinetin A1
Wl 0.5 un/aas  pnsatninldianguveasnuiletauiiauaad vina 13-15 an 1lad (90%) way

nnsanailugen wazauninnlan (83.3% waz 100% muaay) uMsINZLagaluemsniay TDZ

UMY BA anuinay 1.0 ua/aas whnu  nnsatminlaiaenusloauiiannas  66.67% wiatmnziaga

Wuszezna 12 wWeu umsunziagaluemsiadtin 2,4-D WUy 3 un/ans 3IuAI8 BA 1UNUY 0.5

un/ans una 8 et Wnniin aveudnusletautiauaad 3 a 333 a3 duiiwannluemsuis

Wy TDZ waz BA tauliluiadadniaihluSer  dieasa svaramaiialelalasinuiiwauteulasi

@ e nlamanuluvesauilnd

Tilszay nanihinduliidaneniidgliaulan
Vv
M " "u 290w senaenlanasaisl danunumuse
Ay dy I ] = =~
muwomaniousuludszindlnedueged asniianu
< a v ' v = @ dAa
ususaiiogmsl¥nunund 10 Ju Juilunienves
4
aaandlunazamedszing wluveamininanyas
uandafulvansuuy wu sUvdle gdluven 31
4' A X ~ o
wivaegn viseludsznevuuuinile  fuudgnidsaily
nidanen wazliinszans (3FIned, 2545) v
(Anthurium spp.) # 2 siialngq udazsiafinany
o ¢ A ' 0 Y o Q& Aa
Wug Ao A. andracanum wlngjl¥dasen (Huniiex
Tudszing Tasmwziugnil™ @ wu sWugnsellaea
(Tropical) MU A. schzerianum H91U509A9A" UAN
1 Y 1 a dy A %
dedy  udlitlendgniaedludiedng  wnzdeams
= X : 24 o (a
ANNEULAZANNTY N1 A. andracanum FadUAse
A g a QMY o 2 X
viseiwnaen dgniiulidanen wazliinszans vaiilu
uHUWALAsEgNILas Iauuienaatun 7 lddms
I a qu v o Y o @ v o =
a sulvidgaliiszdy nanihinduliddaneniiiens
teen (,93%, 2541) mnliilszdy nanihinldda
aanmauiundesmsvesnmalan Taglamzamalve)
Tuews Wy Yszmadgiy  danudeamsindinen

a

nihhandszmalneluBinasnn  vugnien 1dud
Wugduun (Simba)  adu (Sultan) uazueulda
TR oA A ~ Q& '
(Angle) Fatiu dou wu "oy “wuwy Wy wlvg
o X ¢ ' & o dA A A
Tudnnuiniug adudhuiugmih wlanan aeann
aeniianvaziduuuuleniing (obake) useIADnz
wilvwmnalng “suwdeu veumadmulauuinmyy
ad A U ?:’ &l A - [
5090803 WYY JonhmaAY UYa maes Yae auazaia
Tauil " Werran nadeasn andmiughlilsleving
4 v
uamswanmelulssmeavazilda liieane  daiuns
a £% dyu I a 4‘ ]
naaliaenly natniuiugsieni ule
a Y o
mswaanenninHludszinalnedalse vilfam
A Y o ¢ Y o ga o ¢
msamu 3 uazdfaymisesnuiugdeduiuinvensiug
TagdsUnAezldnannu  udwiugnamsunziaea
X A4 v Ay ' A
Woetgeazl¥szeznaniesn sz 12-13 Aoy
.. . ¥ & 4
(Kuehnle and Sugii, 1992) uAMIINZIAYLLDLED
TagrumsnannszuIunseaunluauils i 1315
nandiugldiudendudesns Jaimsannmsinih
Audou (somatic embryo) AIUAITLIUMIIENLTTE-
aa d! Qddy U %
WUHF  FI5UT 1sasuszeznaledsina 3-4
A 4' & a a a I 1% d‘d
ey HasnnNyslaautiauaad (uuaad nins



2. JVAIUASUNS NN,

ANENAVBIBINIUAZ 1INIVANMILDIYLAVIAVBININTINUT ac iy
U9 29 @futiey 2) wguamay 2550 : Taudiedns 239

WNNII  UsAa uaz wled awela

R3EYINY 2 M9 AAEMTVATDULAA ABMTHAUIVBS
v o a ~ A = oo .
goauaznnnsounulasildsuanDonrannany (Geier,
1982; Kuehnle and Sugii, 1992) 1nqn A
v U = o a I I I o Y ' v
aanande wnsahldwdadumdaneudilvvu 9@
dq( = Y o Y a I I~ a
vy Amsneaumssnihlrmneduenysleay
Vv
faunad veaninilauasausnlay Kuehnle uaz
Sugii (1991) Tuermsian BA (W—benzyladenine)
wae 2,4-D (2,4-dichlorophenoxyacetic acid) 1AUY
Taimsvianndesnlasiimsl¥ees uulunguerag 15u
2,4-D 59AY Kinetin (Kuehnle and Sugii, 1992;
Hamidah et al., 1997) wazmsl¥ TDZ (thidiazuron)
Y
Ay BA (Sayans, 2547)  uwennnidadimsanmn
msFnidnusletauiauaad luisvaresiia 15y
vy (Hsia and Korban, 1996) Golden pothos
(Zhang et al., 2005) \fudu
TumsdAnmidumsnenuwaves 15aIUANMS
a a @ o Y u/ Id A 4 ]
wigavlalumsdninlvinmswanndunsdulnilay
AszuIUMIENYSTotaudd  wazanuuwlsdsruma
WugnssunifalagnszuIuMIAINdan

[ 3 ad
19 q‘ljﬂiﬂl LazInng

7 iy

nsnilldving 1eviug_asudaiugu u
mﬂwaaﬂmamﬁmwzLﬁwﬂﬂummm%q”m MMS
(modified Murashige and Skoog) L@} BA 3IufY
TDZ anuddusndy 0.5 un/Ans  ziasefiany
W 9 1,300 dnd W 9 14 Ty gamgdl
26+2°C 1¥3u wvedluuazde tnzidvdluemsiag
asa  uasl¥au DumaniilumsannsninmsiAaisy-
v5latautlauaad ol

I5mMInaasd

1. An¥maves 15MILANMSLIYLAY AR MITNIN
waztfisfBnandauilewuiiaunad
inzideaunad Tuems @3 MMS 39/ 13
muqummﬁmLaﬂﬂﬁuﬂn@haﬁu 4 %ila Ao

wilai 1 24-D anududu 1-4 un/aas waz
Kinetin 0.5 uaz 1.0 un./ans

¥ilai 2 TDZ anududu 0.75 waz 1.0 un/
803 waz BA 0.5 uazl.0 un./ans

Lauﬁmmeﬂﬂi 3% wazlWanaa 0.17% Usu
pH 5.7 NzEsanaMIIL q 1,300 &n 1w 9 14
e/ gl 2612°C  uiinvinaveaunad i
Wty wazmsiinsusTeuiiaunad  Suousen
wazdunaisuisusulundazniamudvdans
wnziass 16 ol Taeluudasniaumdin 5 1

az 20 Fu

2. Annmstnineuuilouing sy

o & a a o o A’

enyileauliaunad 0.5 adu tnziaely
91MIMad A3 MMS 1@x 13uanmsseavian
uaneaiudaiife

¥iad 1 2,4-D Wndu 1-4 un./ans uaz Kinetin
0.1, 0.5 uaz 1.0 un./an3

a A v v

¥iah 2 2,4-D Wadu 1-4 un./aas uaz BA
0.5 uaz 1.0 un./ans

4

aIna asidnhanaglas 3% wazdiu pH
5.7 wnzidedluda 1 v 125 wa ussgeIms 15

X A VY < ~ a
Ha MALIVUIATBAVIAIEANUTIAIM 80 FOU/ANT
nenmdan 9 1,300 and 1w 9 14 $9109/3u gauvigi
26+2°C Heaeann 4 Yot e 8 a5
ntin aunad  Wisuisuiuluudazanudaduves

1 v

1auaNmMIsyaYla Ingluudar amaaeai 5 9 g
az 10 ¥u

3. Anyimssenvealsanfntonysle

Ty usinisTeruliaunad wnziasdienmns
2 ¥ila Ao

¥ilai 1 MS ¥ise 1/2 MS 51#9n 13AIVAN
MILLAUIn

¥ilafl 2 MS %30 1/2 MS @i IBA ¥o NAA
ANUINIY 0.5-1.0 un./AA5

213N vmlﬁnﬁwmaqﬂﬂi 3% Ju Agar-agar
andudu 0.75% wazlfu pH 5.7 wnzidodluvie



Songklanakarin J. Sci. Technol.
Vol.29 (Suppl. 2), May 2007 : Grad. Res.

Plantlet regeneration and somaclonal variation in anthurium
240

Sontikul, Y. and Te-chato, S.

4 eaud vsgeMs 15 ua meldanuduu 1 1,300
ands Wi a 14 %’ﬂm/iuqmﬂqﬁ 2642°C Ehmgﬂmﬂ
4 Yyt Junan 8 Yt Tuiindusea anu
g1een MU Wisuinsuduluudaz asensuaz
15AIUANMITIIIRYLALIA

4. ANHINAVDITZHLLIAINITOIHLABIABNIILNA
pnantenvsle wazanvmzinlnd
k4
iuvsletauliauaad Nadedluemsuis a3
MMS i 15auanmMsiesyaula TDZ 9iudy BA
ANnuNduAY 1.0 un./ans LﬂNqu’la“ﬂﬂi 3%
uazlanea 0.17% v pH 5.7 1wz Boaiianuda
W 4 1,300 dnd Win a 14 Flue/Tu gamnii 2642°C
y X o ¢ o = o a A & a
deiagann 4 “Uan Yunndanmsiialsnaniduuile
H 4 k4
AN ugIUvIRUAAlNATIAATY NdaIzIaes
1, 3,6,9, 12, 15 uaz 18 1Aou A0 dUANYMY
a ay a o < 4 Y 4'4
Andnddonaiialelylyilavinvluvesduntning
wazlunnaundnauenau

@

dnvazinlnd 1 A

ulsdaioiives U5uas 5 whveshminluiy

Wulnsaduauazidesa wdrduhveanarnlaml ‘vaea

enmuassniumigadiglulasisuasihnn 12,000
= =) dl a o

sou/ANA WY 15 W N 4°C Qe 1sazay

"l 1 'vieeateWmuassin o1 udrnenduleyd

Foi3easidnlastil3d wunda Wenmauealnd
axasaluduuyliideiilos meldnszu Tihasii 100
Tad  Wuna 90 A a9 ewduledluszuy
LLaa‘V\hLa \nai3  (oesterase; EST) Hou luiiiia vu
iwseadianud 80 seuand ﬁmmul,mu"leﬂmmm
Faou hinAsuntas  udiensdeinduy 2-3 ad

o o ~ '
Uu‘V]ﬂNﬁ‘VﬂﬂﬁL‘lﬁU‘UL‘ﬂ EJ‘LIﬂ'J’]JJLL@]ﬂﬂ’NSUENUl"ISINLLﬂiN
HamInaaey

L. Waved 15MIVANMILITYALIaneMIthi waz

msnndSananenyslatoutiauaad

nnMsziagauaad niniluermsuia s

MMS  $3u@8 13uAumsesyaulafiuaned1aiy
Wuna 16 “Uat wuh msls 2,4-D anudindiu
2 un./aAs 53uMe Kinetin anunty 0.5 un./ans
o o Y a 1 =3 a a a
Fninliianduveaanyiletauiiauaad vina 1.3-1.5
¥ 10a (90%) waz unsaWauniueen warduni
7nlad (83.3% waz 100% mua1@y) (Table 1) "u
21M51AN TDZ 53uAYy BA anm@uduwiiny 1.0

a 5! a ¥V I < a a I
wn./@as amsviann Hadwdwuileuliauaad 3
(66.67%) (Table 2) uazwuhinguveuduuiloyad
94 (secondary embryo) AU (Figure 1)

Table 1. Effect of 2,4-D and kinetin on shoot and somatic embryo formation from calli initiated from

nodal explants after 16 weeks of culture.

2,4-D Kinetin Calli producing Mean no. of Calli Mean no. of Calli Size of  Size of
-- (mg/l) -- shoots with  shoots with root producing shoots (per producing embryo callus
root (%) (per callus) £ SD shoots (%) callus) £ SD embryos (%) callus * (cm) = SD

1 0.5 100 6.8t1.3 22 0.4£0.5 60 2 1.1520.12
1 1.0 100 8.7£1.9 87.5 3.0£1.2 50 1 1.2940.05
2 0.5 100 7.4£2.7 83.3 2.0£1.1 90 5 1.37£0.11
2 1.0 100 8.014.0 83.3 3.3£3.8 40 3 1.51+0.14
3 0.5 100 7.65+2.4 50 1.3£1.6 100 6 1.45%0.14
3 1.0 80 4.9+2.7 40 2.0£2.1 70 4 1.4940.13
4 0.5 77 5.65+3.2 55.5 1.4£1.0 60 3 1.2840.11
4 1.0 100 8.05+4.9 50 0.81£0.3 100 6 1.35+0.22

* Size of embryogenic callus

Score 0 1 2 3 4 5 6

Size (mm) 0 1-3 46 7-9 10-12 13-15 16-18
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Table 2. Effect of TDZ and BA on shoot and somatic embryo formation from calli initiated from nodal

explants after 16 weeks of culture.

TDZ BA Calli producing Mean no. of Calli Mean no. of Calli Size of
-- (mg/1) -- shoots with shoots with root  producing  shoots (per producing callus (cm)
root (%) (per callus) £ SD  shoots (%) callus) + SD embryos (%) + SD
0.5 0.5 40 6.6 100 17£2.9 0 2.0240.1
0.75 0.5 45 6.0 75 131£3.4 25 2.01£0.2
1.0 0.5 0 0 55 13£2.4 45 1.74£0.2
1.0 1.0 0 0 33.33 17£2.2 66.67 2.00£0.1

Table 3. Effect of 2,4-D and kinetin on shoot and somatic embryo formation from
embryogenic callus after 8 week of culture in liquid MMS medium.

2,4-D Kinetin Fresh weight of embryogenic callus (g) Remarks
------- mg/l-------

1 0.1 2.26 -

1 0.5 2.71 -

1 1 0.99 -

2 0.1 2.32 -

2 0.5 2.42 -

2 1 1.59 -

3 0.1 1.35 -

3 0.5 1.80 -

3 1 1.25 -

4 0.1 1.02 -

4 0.5 1.5 -

4 1 0.65 Browning
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Figure 1. Somatic embryos (SE) germinated and developed into shoots subsequent to
production of secondary somatic embryo (SSE) at the basal part.

Figure 2. Somatic embryo obtained in suspension culture after (A) 4 weeks (B) 8 weeks and

(C) 12 weeks.

Figure 3. Anthurium somatic embryogenesis at various stage. A: torpedo embryo, B: heart
shape with root (R) and C: mature embryo forming shoot (S)
[Color figure can be viewed in the electronic version]
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Table 4. Effect of 2,4-D and BA on shoot and somatic embryo formation from
culturing embryogenic callus in liquid MMS medium for 8 weeks.

2,4-D BA Fresh weight of embryogenic callus (g) Remarks
------ mg/l------

1 0.5 1.94 -

1 1 1.36 -

2 0.5 2.14 -

2 1 1.44 -

3 0.5 3.33 -

3 1 1.42 -

4 0.5 2.18 -

4 1 1.21 Browning

Figure 4. Shoots developed into plantlets with
roots on MMS medium supplemented
with different kinds of auxins after 8
weeks of culture.

Figure 5. Lanceolate leaves botained from germ-
inated embryo after culturing for 12
months on MMS medium with 1.0 mg/1
TDZ and 1.0 mg/l BA.

[Color figure can be viewed in the electronic version]
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Figure 6. Zymogram of esterase obtained from lanceolated and normal leaves (lane 1,2:
lanceolaated leaves, lane 3,4: normal leaves) (Arrows show different position of
Zymogram).

[Color figure can be viewed in the electronic version]

Table 5. Development of embryogenic callus culturing on 1/2 MS and MS medium supplemented with
different kinds of auxin for 8 weeks.

Culture Avg. no. of Avgroot  Avg.no.of Avgleaf Chlorosis Calli Size of
medium roots/shoot length (cm) leafs/shoot length (cm) (%) Producing callus (cm)
+SD +SD +SD +SD  embryos (%) +SD

112 MS 3.8+1.0 1.95+0.47 4.3£0.82 0.97£0.27 0 0 0
1/2 MS1IBA 5.7£1.57 1.26+0.35 4.7+1.34 1.240.25 20 20 0.08+0.19
1/2 MSINAA 3+0.67 1.41+0.35 2.950.5 1£0.25 90 60 0.35+0.34
MS 5+1.56 1.51+0.44 5+£0.67 1.35%0.35 0 0 0
MSIIBA 4.5+1.18 1.04+0.56 4.840.63  1.08+0.32 30 0 0
MSINAA 2.240.63 0.83+0.20 2.3240.82  0.73%0.18 80 0 0

Table 6. Percentage of somatic embryo formation and leaf morphology at different
subculturing times.

Time of culture Observation
(months) Somatic embryo (%) Lanceolated leaves (%) Normal leaves (%)
1 - - -
3 66.67 - _
6 50 - 100
J 25 - 100
12 - 30 70
15 - 50 50

18 - 100 -
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