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Studies on healthy plantlet propagation
of flower bulb crops- in vitro plant
regeneration of Zantedeschia aethiopica
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I RVENERF AR LSS A ERFEEY - Y EX K KESENES
SREE o SRR A TEESE (Zantedeschia aethiopica L.) EEHFRMAAVETT -
BERERE R A RS E A R - DAS% HO R BHHENaOCUHE - IR (KNS
e o PIMATIEEFRE SRS > B8RRI m ¢ 171 2,4-D 4046 %
sucroseIMSEAELE R » BEIREEER F33% « DJHAT TR SEREAERS - AL
mg 17 2,4-DIMSEARF R T > HEEE(CEFEIAER U SR REE FAMSE
ARRFERET o A3 SEAVEFRSIG AR » VIR E RSeRENE - HRTC#E1LH
{EETFHF R ERERRWHERMIPL - AetE R HERSEHERE NRSRERR
ORI » RARHEF FTBE 38 s B N R P AR AR TR DU AR FE (RS A v S ARk > ] 1 By
RERETENE& o DA S
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The mass production of healthy rhizome bulbs of Zantedeschia aethiopica
L. through in vitro micorpropation 1s an important issue for a
sustainable development of calla li1ly industry in Taiwan. The aim of this
study 1s to establish in vitro plant regeneration of white calla

lily. Aseptic sterilization, somatic embryogenesis and direct
organogenesis in Z. aethiopica L. have been established in this study.
Pretreatment with 5% HO, for 5 min followed with 1% NaOCl for 15 min can
decrease in vitro contamination. Supplemented with 1 mg 1" 2,4-D and 6%
sucrose 1n Murashige and Skoog (MS) basal medium can induce somatic
embryo formation (33.3%) on rhizome explants with cambium in Z.
aethiopica L. MS basal medium containing 1 mg 1" 2,4-D can also promote
the shoot/plantlet development of rhizome buds. After culture of 4 wk,
the shoot basal discs were cut from plantlets and cultured in MS basal
medium, in which condition shoots proliferated with 3.5 folds. All shoots
can develop into healthy plantlets. We have established in vitro shoot
organogenesis and induce the formation of somatic embryo. In this plan,
we will further to find the optimal cultural conditions on in vitro bulb
formation for establishing the healthy plantlet propagation of Z.
aethiopica L.
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RHEEREEERMDAERASEMMNEICallafornia Callus ZVUZFEEF
(Zantedeschia aethiopica L. ‘Childsiana’ ) FEEK (10/123%7) BekEaktfkl -
— ~ BEOHER

BUETAREE > LEAKIF - BELT0WEREEE NS0 » BAS ¢ L0 AR
oo DA75 rpm#ESESSrEE 0 P LDAEE KB EOR - U9 REREIER (20.05%
Tween 20) JH#15478 > DUEE/KELOR > RS min > FEETHRERE -
=~ BEARERE

HoRi s Ak fy 2 ENSHEAES M (Murashige & Skoog basal salt mixture,
PhytoTechnology Lab. Ltd., KS., USA) ~0.5 mg 1" nicotinic acid~0.5 mg 1"
pyridoxine HC1 0.1 mg 1" thiamine HC1 ~2 mg 1" glycine ~ 100 mg 1" myo-
inositol ~1 g 17 peptone ~30 g 1" sucrose 2.8 ¢ 1" gelrite (Duchefa
Biochimie Inc., Haarlem, Neth.) o pH #agar JOARITEAL N HCl EZl N NaOH :A
HpHS.8 - HFEAEE Ay150x20 mm 5VE - BE R0 ml B > DgatAaRES T - Al
FREE 121 °C =URA&E 1S min & DARHESEE -

O ~ ABRRAVEEE R TE A R R

PIEUH R 2 AR EERAHE RS - 495~7 mm’ > EFEFNAI0~ 0.5~1 2 mg 17 2,4-D 4H&
3%~ 6% sucroseHy MSEALZEE T > DIFEmEGHS BRI - IERE
25%1°C - MHERETO% » HEREE -

7 - B ERERARA R

CHSIERF BN Z 0801 mg/1 TDZHY MSARARFEAT » HFEAE H150x20 mm &
LB 0 BECIREE  SEIE 40V HOREE (FL30D/29, China
electric MFG. Co., Taipei, Taiwan) > S¢5&E13.5 mmol m” s> Y&#EHEAL6
hr > JRUBRERE H2521°C ~ T0%RH -

7N~ RN AU aR

PIRCH S % 2 MRS > 495~7 mm’ o BEEFNARNN2,4-D (0~ 1 mg 1) 4HABAP(O
0.5~1 mg 1) Ay MSESARFER T » DI HE P RS 38 5 RIUTE SR EE - 1%
BIREE 2511 °C o HHENRET0% > 59 E—ER - B ERIRIRE - LR B4 B
& (FL30D/29, China electric MFG. Co., Taipei, Taiwan) » Y58 13.5 mmol
m” s SEHEEAL6 hr o RURFERCE B2511°C ~ T0%RH °
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H AT 250 L& B B SO ERARAE I EY) » 28 N E LD SR e E
 RRZ DR SR S ik > B/ DTSR > TERIEIET - ERERE L RIREDN
MIRE > 7219954 ¥ &% R KBV AH B MR R B, - EBRUITET S - ARG S IR
HEDEREZENSERE » GIEWBUNSFEREIETFIERIESE (3~48) » FEIHRERHEE
FElmrgam BT - EEAEEMEMEEEERE - AN - S8R EREENM
RETE A MR S g ZR Vs - RIL - RHEAOR (e R R B 28 (R A v it
RS % > BPETFEEAKERE - BHELENTAE - F4UFTFEEA DR E0R
Kotk R B3 RG50SO R IR » 2R A A A BB b 2 PR A
TR G SR E > BEAE S EEEERESEE > EREERASRE (%
» 2000) o FHESFNEL S IRECE A S EE - AT E RN R R R R B R fE A
HEN TR - TR T B i BB TE 55 R B R (R s 2 o A a3
BHNFE ORISR E N REAERIT > FIAHSEE LR En R
Foatéti BB b EE  fERERISUMESREIEZ A (320 2001) < BN H AT
v i [ fEF A A A MRS - RIS E NERE AR UES
KA ERREEE - EREETEEKEREIESRE -

HTEEFIN T BB R iR SRk > RIE A Fe B 1R DR SEFEBR fy T 2 S
 RMEEHEA 5 B A OB FHSEENRGIRE - AEFFRIBHFE » HR
SEEEAE B8 RE OT R FH SR FENaOC 1 B TR A AN EREGHE B B A e B AR R tE A Y 4 MER 5
R > ([HIESGEEUISERENEERIK > W HREMM ZRANEFESL A ST
HtFEERREE  THEERAZENEN (Kritzinger et al., 1998)-
Kritzinger¥ A (1998) fEHEebrEHEETFREINT » LA AIKHFE N %
» DU E B KA Z 4L ETHR AR ST E RS 2 D24/ > SR DUT0% S RS 73
#  FURME2% NaOCl Y557k » DUREZKHE =R - Al 5448 o Rifse
FIAS% HO,EM A OGRS IG5 1% - SME /KT > B 1% NaOCLHH
1557§% » BRSPS ISR » ZEHI4E35% (Table 1) o REEVIEIEFERFEAE
KITAmMER > RFENEG OO FRETRESNEEERIEREG - At
DIEE ~ 8ok (ENSTEE S & 3%k otrE s a Al Talbs - BB tE
FIRFE SRR FY 2 BMSIEAIE JE4H & 3% o fEn i E AL T » S S
i{E (Table 2) °

KuFzed > UIHGE XN EIEEFRERSEEEENR S0~ 1 ng 17 2,4-D4HE
0~0.5~1 mg 1" BAPAIMSELARZEA S » BIZRINL mg 17 2,4-Dr] B {5 S
HI4EE (Fig. 1) MIRPERAEVEE (Fig. 2) @ UHUEH S AR EINSEAR R A H
A EES L SEEIVEFRG G AR sy UIRI A E Koe BEMEMR (Fig. 3) < Ebrahim
(2004) FIFHE BRI S F4CBA K kinet in —FEEY RS » Al (EiE s pate g » (%4
TEA RANHIRINa-dikegul ac R =R ERTREME (60 ¢ 1) To{EEFRBPMIRE > B
RECSE B T I A R EE » 28 > REEAREBINTFREEAR &
BIABRINVZIR - (e A MR EE AR - EEFEMEE RS  B—4&
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ZHYFT16~24BHYIEE - ZAI HUS4H 48 B0 B R B AH B v BR o 8 Y~ 2 2H.
BEE AR E IR MR GHESE > 2005; 320 2001) < HEZE A (2005) TR OETE
BN AEESEEN > BEIRREENY S - OHE SRS ERE
BB R AR/NEIEMHRME - INA S5 A HBASTDZ A s B 0T (2.
albomaculata ‘Black Magic' ) WVETAFRKEEAL » MIEHMEERL3.2~3.8fF
(Chang, 2003) -

FEET (Zantedeschia hybrid) HREZAXBAPKNAAGEE n] &% i L AE IR 5 £ T
EESER > E4EE]l mg 17 6-s-s-(dimethylallylamino)-purine (2iP){&ETFol&E
Fy/IMARE (Duquenne et al., 2006) » ZAM0NEAEIE s BHAG AREE LAY IR © ARt
e VI BfEBFRESTPABHIAHER » BN 2,4 -DAH G 3%E0mre eV & A
H BEEREREGK - A EERAEOIEEASI R - HREENRIN ng 1
2,4-D 4HE06% sucroseMIMSEARRFEE S » AJPEEREERAVEEE - BBIRFER R
33% (Fig. 4)  ®EBENRIEYE EFEEHIEORIN ng 17 TDZAMSE AR EA
oh > HEFEE NS EE - 395 (Colocasia esulenta var. esculenta)®i
I R K EE 2 RMEY) > DeoE A (2009) HFFEEREREEY) F 4892 mg 172,4-DEE
BAOKEHE]L mg 17 TDZ PSR ER > WRERE - A S G RGHES K
B ERERNIRIEY A EFEEINT1 /2 MSEAREEE T » a{EEEINVE - 495
T2UREHE T3 5 Ryl B/ MERE (Deo et al., 2009) - HATE I LALETFESE
FAERWHERIRIP - At SR FERS R EHE NIRSEHEEIZEIRE - R
ARHRE ] Bl sl B MR T A AR TS DA AR EE (B A v R fe Bk » I v E Ry RN &
» DUFI G F BT ST -
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1. AU RS A SR PG T Y 5 U A S A i - AT SEi 4
T B a T aVE NIRERENP RN R - B E %5 — 2R [ EREER
» R B A HEME R BRI BRI EAG & - DUBREE S LE
VMR RO F R - i e B BRI E A P A 2 - DB a2 - (e
2. MEMHEREFEENKGTEERRENEERFNE e gystatE
NSC101-2313-B-034-001 TE5-H4HE MERUEmtH < DIREMERNITE o - EREEATAE
B ECEBT DG EE IR AN - AT BT sVE WERE
AR - PRETIETENR IR EAE A PIMED RS BRI AR (A > DA T L 1 1E R
il o o] RyoRAC RERIRAC AP IO A P M B MR B S5 1 -
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Table 1. The effect of H,O, on sterilization of rhizome explants of Zantedeschia
aethiopica L.

H>O, concentration Contamination

0 73%
0.5 100%
1 78%
5 35%
10 60%

Fifteen to twenty replicates were taken for each treatment and data were scored after 5 weeks of culture.
Contamination percentage was calculated with number of contaminated explants divided by total

number of explants.

1011451


http://www.coa.gov.tw

Table 2. Effect of MS salt and sucrose level on shoot growth of Zantedeschia
aethiopica L. after culture of four weeks.

MS Sucrose (g 1) Shoot growth (%) Shootlength (cm) Expansion(%) Etiolation (%)
Half 30 100 0.61+0.223b 50 0

60 100 0.8210.56% 30 0
Full 30 100 0.8110.482 50 10

60 100 0.94+0.322 20 0
Double 30 100 0.570.28° 11 44

60 100 0.6410.25% 25 44

The indicated letter is not significantly different at P < 0.05 according to LSD. There was more than 6

replicates in each treatment.
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Fig. 1 Effect of BAP combined 2,4-D on shoot growth in Zantedeschia aethiopica L.
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Fig. 2 Effect of BAP combined 2,4-D on root formation of shoot in Zantedeschia
aethiopica L.
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In vitro organogenesis and somatic embryogenesis in
Zantedeschia aethiopica

Rhizome Light

ENENENENENE condition

r

4 30T

L%

Fig. 3 In vitro organogenesis and somatic embryogenesis in Zantedeschia aethiopica
L.
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Fig. 4 Effect of different concentrations of 2,4-D combined with sucrose on callus
induction and somatic embryo formation in Zantedeschia aethiopica L.
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