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@Coon) Development on healthy rhizome bulb
production of Zantedeschia aethiopica
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TSR R A B E A KO ERAREAHEY) » RIL IS @Rk E
Tt » BT EFEKESRNESRE - ffH{EEF (Zantedeschia aethiopica
L.) FReEalah > CEIIZFENENRES IERINVFREELLRE  DERER
BEAAR L TR RN BB iE B8 0 {FTDZ K BAPHUAH & B g Rt - B 50.5 mg L 'TDZK.
0.5 mg L BAPAIMSESAREEE Ry BNV b a R a A HWIRSO e IaR g4z - F
PEEIEES AR TES R > BHE S VISR ARPENNSE AR » Ll E 4
RS Bk HEE VI IR T RGN TE - MAE2, 4-DEABAPAH & ¥ (LT
SRR A BN R T - BB mg L2, 4-DAfEEE R ESERE 4 £ RIRE R E - &
THISE RS20 KL IBEEE % - PHIEEREES .S om “FHIIRER9.75 - A AWFRiEH
SRAR 75 AB 5 AR oy 2L R AR R Al R REER I R > RIS T B AEV B S AL =P
WY R B R AR R - BRI EIRET R RIS B P B AR S BRI i 2 2

gooooooooon

White calla lily ( Zantedeschia aethiopica L.) 1s an important
economic flower crop in Yang-Ming-Shan National Park. For sustainable
development of calla lily industry, we plan to develop the production of
healthy rhizome bulb in this two-year plan. In the first year we have
established a two-stage process of shoot proliferation in white calla
lily including shoot formation and development. Shoot disc without
meristem was used to induce shoot formation on MS basal medium containing
TDZ and BAP in the light. A five-fold increase in number of shoots was
observed in the combination of 0.5 mg L' TDZ and 0.5 mg L' BAP after 4
weeks of culture. Then shoots were separated individually and cultured on
MS basal medium for shoot development in the light. After 4 weeks of
shoot development, shoot disc can be cut off for next two-stage shoot
proliferation. The combinations of 2,4-D and BAP were used to evaluate
the effects on the shoot growth. After 20 days of culture, 1 mg L' 2,4-D
only was observed to stimulate shoot growth and root formation with an
average shoot length of 8.5 cm and root number of 9.75. Jasmonic acid was
reported to control bulb and tuber formation mediated by cell division
and expansion. We continue to develop mass production system of healthy
bulblet formation of white calla lily. The combination of different
concentrations of sucrose and jasmonic acid will be used to find out a
suitable condition for bulblet development.
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R 3~ UL RIEEIIIR - IR R E SR s A R0 - EE S
B EE SRR o RV EL UGS - BRS DIREERER R - S/ DR
TEEK - AERIEIET > ERERRE L RO AV - 1£19955 & €8 R R AR
PR IEEp RA » EEPRUITETTES - AU MEERIE A i A e R il DU - BRER]
HAEE T B T N R - A0S BRI Z sl Ry a5 EEB A
2 EEEHRNER (M55 > 2000) - AT > B R R U SR il b R SR g
BRILAVE 2 SR RTRATER A > R - Rie BT ERIUKEERE - &
seit R - BT RS A MBI T E R T e T e T R s
STEYIRERRAE - FEUNET A KERREVERN: - i BRI ETEE
S 2 HEGRE > TENEEBEELZ T EERE R AEBTHRNE - BROHE
VERRIES PR el K e R ERE] (intersection) ETEREEE - GVE PIEMRFT AR AR
HREBR B ERUHVE LA A EETEER (LG 2 A3 - INEET T BN
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LAEfnNCallafornia Callus AEI#ELZ AfEHF (Zantedeschia aethiopica L.

‘SW33-09" ) fEEK FeElE@Ark o

= REHEGRME
EETETF RS /N - BRLY8 mm > & E/INR2 mm » &8 E 2K - LLT0%H
FEREVHEION » BAS ¢ HO AR T » IWEERIEGN » FHE3-5778 » DURE K
SEAEOX » FEKR3-5 min o BEEF LR EEINER (20.05% Tween 20) JH5159
#  HUEEAOF RO - FR3-5 min o ETRERE -
=~ BEAREER
ER B FLAH A B MSAEHEEE RS (Murashige & Skoog basal salt mixture, Phyto
Technology Lab. Ltd., KS., USA)~0.5 mg 1" nicotinic acid~0.5 mg 1"
pyridoxine HCl1 ~0.1 mg 1" thiamine HCl ~2 mg 1" glycine ~ 100 mg 1" myo-
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inositol ~1 g 1" peptonef430 g 1" sucrose ’ pH 5.8 ° ARERFEAES 5250 ml
o - [ERERERENM2.8 ¢ 17" gelrite (Duchefa Biochimie Inc., Haarlem,
Neth.) » pH JRgelrite fIARTFHZES.8 » BERRHECH > DEEZ121°C &
FELS min 0 EEEBEH -

-~ BIEEFFRELRE AR

DIHR S A (EREU8 mm) HEENMSEART SR » LIRS R R 5 R/
i FEEVHEAR SR (AR RE) BISEEEENATDZ (0-0.5 1 mg L
DBAP (0~ 0.5~ 1 mg L)4HGMIMSEARTEE » BIZH I RINAEEY - P8R
BRINE2,4-D0~ 1 mg L)REBAP(0~ 0.5 1 mg L)AHENIMSEA S A, » iz H
FRAERBE - BEERERALSTLC MHENRET% - SEiREE - SERAIN HABE
(FL30D/29, China electric MFG. Co., Taipei, Taiwan) ° J¢58E13.5 mmol m” s
o JEEHALG hr oo JRURFEREE Fy2551°C ~ TO%RH ¢

A~ BIEETFREEA/NERE R BIR R B 4 aE
RFEEFF AR ESERE T B -~ F - /N BEEN MSEARREAF - tiahts
» BEEIRIE 52551 °C o MHENHREET0% » BB IR I I -

N~ BIESTFF R BREEIRAV R 8

B aILEFFREEEEN A3 ~ 68012% (w/v) sucroseZH&0~0.51 mg 17 JARY MSHE:
ARpgAET > DURREEE RS R 70 RIS - BB R2ST1°C HERE
70% °

Tt AU R BE

ARV R A RAZE (2000) BYTUER T o &EM B - B SRANAEAERE - D ER
RPN ¢ HUZ90.6%0.4x0.4 cm 2R - BIAF. A AEER (FREM KSR
DT0%ERE=5 1 51 90) > [EE3057HE - B AHSGRR  (BES NIURIE 0 R
4/NISERETR ;. DATO%RENS » B 153805 % —K > 5 > FT0%EIEE AR iR
F.AAGEER > BEBRTOGHEFFESNS » HEBRAEISOEEFEE 24N, FEK
TBAZFIMGK » FRRE 2 SRE - P BRI UINF455) - RFHER N KPR, 5
EOZHE > PR A I AR R HEFFIRIR607C 0 3 KINARRKL - HE -
butanol5E £ 753 » IR &G R B ~ VIR KA, UIR A Ef B mah A
HUEkE R KRB R SR M3 8 o R 0 28 10.5% gelatin/EEZ o R _EEUR
FEET/K - HICAL0 umd§ 7 (LEICA RM 2135%)) 6§ - RE/K 218 1 THR 8
BRI A Xy Lene 72309788 K 2GR 307 #E 2 F VAR 0 AR o3 AR 1%
Safranin 50.5% fast green M#EFTAHRNAHARILE - Ffxylene J=5o % - Hitlse
HZfR(R 0 & LEWR > BAERHERHERHER - W OEEEMEE (Leica DM LB2
microscope, Leica, Germany) [ERZIHEMECSE -
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T3 > Chang (2003) FIFIBASKTDZA[EEER VG5 (Z. albomaculata ‘Black
Magic’' ) WUETEREA S - WFERTRL3.2~3.8f% ° DuquenneZE A (2006) FIFH
BAP NAAGRER U (Zantedeschia hybrid) SEECASH EHBEASHE 38 £ P EAGHE
» PEEAE] mg L' 6-s-s-(dimethylallylamino)-purine(2iP) & Fal& 5 B/ M
R RS SR PRSI LY RINR - (TR EZ B g e I REHEE T
I3 B A SR R E A ERIT - RIS WHERTIC &R E 8 b4 EH
N FEREERA - rERIENKEEERBERFEHYE  FEEE0EED L
s BEFCEEEER RIS VIICE AAC 2 (3T 2 2001) - FEAHARFZ &= T > BT EIEE
F (Zantedeschia aethiopica L.) EFESMSIE B E _IEEAVFRE(LMIE o R
BEHIF RN AR A > DIARRE REIVIR SO AR Rt fe - 5581 30-0.5 1
mg L' TDZK0~0.5-1 mg L' BAPAHESHIMSEL ARz &AL » SEldisE » BZL90.5 mg
L' TDZ4HA0.5 mg L BAPMIMSESARF B AL SR B R EF g 4 Rtk > 55831
 SERRAESF R RS .4 ([B]) > MEFEARER - HIF R 3N ([E2) - Hit
» LL0.5 mg L' TDZK0.5 mg L' BAPHIMSHEEAREER Fy T HASFRE M E L - &
brAE RESAUIR S A B VIR 2 SR ARV 2R AU - 495 mE - BHSE U B
b TN EE Sy EPBEERSAENER o RN EREEA T &OkEEE
AR EEASERMR RS LI S 8 (E DL EAVSEREIE AL 0 B A SRR A
BE I mlaAE . off DL LASF RS ORK - B sy VISP IS B (B NS EE AR B8 AL - SR
BEAR > RS REEE S VIR IET I REINTE (E]3) - 7EEET2, 4-DEIBAPE
S E R B 2R - B2F] ng L2, 4-DAfEE (R4 B RIRP
RREY > HETHIEMEAE (BEL0.4 cm) 20K GIEESER - SFHFREES.S om ([H
4) > SEIIREUR9.75 (E]5) - FERHE RIS s E R E T U A O sVE NIR B
R ECENRET - DLERAE RERE SRS HIEHEAE - /7 DIE SR E (E
6A) R Ba iR EsE ([Bl6B) H= » HF&ENE0.5 mg L' TDZK0.5 mg L' BAPHIMSHA
gt > &OiaEsE > BRI HREBIRERE - 120 om0 JPRRIVEREA AL
KR REVER » Wt EE D Eg a7 U TR EE R -

O O] EE S T I I B E AR (HFEERIE BT 2 ERAR A Y P S AR EE Y B
it o R OISR A EMMIKEIE LR > HEFMEE RS  §—4ERFY
10~ 24BHINF[E] > 2RI US4 AR S B UE R A Bl g 5 B A BR o B [ Y~ 2 A B v
EEMIRRTREMERIAMT (GHEEE > 2005, 320 2001) ° ChenZE A (2000) #EEEEF (Z.
elliottiana Spreng cv. Super Gold) &HEEFERF EKIE T AAK (7-10 mm) ~
(4-7 mm) ~ /N (<4 mm) - 2EIRT-10 mmAy/MERE R FE HEE RFAI A A FCER -
SN (2005) MERZLEIEEREVE S - WEE R R R AR IR IE IR
KR/NETEAERAME © Jasmonic acid (JA)BRSEUEYIRIITEEHEHISN » &8 RS AHRE Y
SRR LR > RS EPERIERARAEHVFEER IS B  SantosAISalema (2000) PR
ol mg 170 JA%HAD mg L7 2-ipZt0.2 mg LT'NAAAYMSHEE A5 38 B i 2 /KA
(Narcissus triandrus L.) ZFfg > A]AEVER(EEREIRAVIZE - (B4 R BRI
TARIIRAT » BEASRIAS mmEVFEER I il s > 3988 . 71 - LS M JARHES ¢
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L'sucrose B & S0RHYERIR AU A= B Prerostylis sanguinea4hth o it fEER
(Debeljak et al., 2002) - KimZF A (2003) #FKwr (Allium sativum L. c.v.
'Danyang') FFEEEFENE2% sucrose0.5 mg L-1 2-ipMIMSEARFEE: > DUKES
B E A IS RS NIER » REFFBEFENS11% sucrose ~0.1 mg L
NAAKZ10 M JAHONSEEAETEA - RASETEIE % » FIEE SRR vl 2R 356/
BR o R A EHIFHIEICCC ~ B-95CABARR /R Al (€ #E K FrtE BRIV IP R R AE R > B ESE D
AR (Kim et al., 2003) - MEMERIER ST AN EZ RGN+ - H
A i A R EER T DLve iR 0 YipE A (2007) FIHBEEEEL - B HETFEHN
ferredoxin-like protein gene (pflp) HYEEECSSCIELY B FIREEF A
(shoot basal discs)I:EFY > RIMESHTErwinia carotovora subsp. carotovora
AR PR I Y C TR - E R R RS R i R Rl 2 b e 5= i B W R o B+
- INEEEIEYIE RS - R T EEEKIPRSN - HZE iy SRR R IR S
LA L5 IR B A8 O Bl A S A Y BRI RN SO » Luzzatto A (2007) A H
BT R B SR E Pectobacterium carotovorum 24 hig » ZEEFEF10 mM
methyl jasmonated RXMHE2MMAEIHEEZRE > WJREEEH
jasmonate/ethylenesl B HER S [FIEFEEHFAIDT EHES] (Luzzatto et
al., 2007) - R ZEE RN ELRIE » 210008 2L LT 270G /i
 FREE IR TR EDR RV RENE KT AZH & ¥ 5UE IR BRI B ERET -

gooog

FEHE AT E P OB RN E(LRE  GEFRINEREE -
BETRETENE R B R R B2 HEETVE NR S IP IR SRR £ - 4iE
MHER R E2IEFEEREN T ERHINE » LRI g5 ENSCI01 -
2313-B-034-001 T/HFHialE M H SRS 2 DR R o > BIZZEE 10
mMEFITE B G 3 (5 (LG BE[E] | BIE. carotovora subsp. carotovorafyiilh: - B3
FERHR R R YRR 22 5. 6% » (IE > EIRESRATIE 2 6 e STl E IR G fd
BRIZRAN » IN] e G N H B R E AT EEE ST - AUFFTRHEE RS T A R sucrose i
(EEFREERIP N E > SR EREEKIP RN Z D 58 s — 23Ut
HITREEEER » R T 48 BB LR b S Bk BT (R TER L e & - WP
HE AR H TR A E - DHEEIEEEE > (CEEEFN -

R ARITEI TR EZ ST 1028R-9. 1. 1-48-22(0) 5T BB R - FEILEGH -

goooooo
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Shootheight(cm)

8 1 —&A— no PGR
—&— BAP 0.5 mg/L
7 A BAP 1 mg/L
—6— TDZ 0.5 mg/L
6 —e— TDZ 0.5 mg/L + BAP 0.5 mg/L
---@--TDZ 0.5 mg/L + BAP 1 mg/L
5 A —&— TDZ1 mg/L
—— TDZ 1 mg/L + BAP 0.5 mg/L
4 -l TDZ 1 mg/L + BAP 1 mg/L
3
2
1
0 .

0 5 10 15 20 25 30
Days after culture

1. TDZ }; BAP ¥t H1L/BFREFEM AL AR E R E - UERAER

BLHIAR

R R i A, £ 0 05-1mgLt TDZ 520+ 05- Img L™

BAP ZHE&HY MS FAsgAL » Stlias - BIEHFRERNBL -
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Shootnumbers
N N
o o

=
wn

=
o

0.5

—A—no PGR

—&— BAP 0.5 mg/L

& BAP 1 mg/L

—6— TDZ 0.5 mg/L

—&— TDZ 0.5 mg/L + BAP 0.5 mg/L
---@--TDZ 0.5 mg/L + BAP 1 mg/L

—8— TDZ1 mg/L
—— TDZ 1 mg/L + BAP 0.5 mg/L
~@-TDZ 1 mg/L+BAP 1 mgiL /£~

0.0

BLYAREEEF

7 14
Days after culture

2. TDZ } BAP B H LT IRECEF AR R B i S ae B H o &

21

28

DIERRER

HoAs BhrfE A, 12 iF4 0-05-1mgL*TDZ 20+ 0.5-1mgL™

BAP ZHEHY MS FeAR AL > Jelaises - B

SRR -
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@

Shoot proliferation in MS basal medium
containing 0.5 mg/L TDZ and 0.5 mg/L BAP

Subculture of shoots
in MS basal medium

O Upper portion
B | ower portion

homoT

Shootnumb

1wk 2wk 3wk 4wk 5wk

3. BICHFHRI S ISR bRfE - DURE S ASAE
W AR EETE ORI TERES  VIEUARR 4 R NAR S A
Sy b~ FTERSY > BEEES 0.5 mg L TDZ K 0.5 mg L™ BAP 1] MS ARz
A LR B ESRIP IS - SE S VIFRE IR MS BAR:
BE O OUIRIER AR FRESREEESVIFESEBE T R -
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Shoot length (cm)

10

--no PGR o
-0-0.5mg/L BAP

-1 mg/L BAP
&-1mg/L2,4-D

-1 mg/L 2,4-D+ 0.5 mg/L BAP
0-1mg/L2,4-D+ 1 mg/L BAP

5 10 15 20 25
Days after culture

4.2,4-D 81 BAP /T esd 5-F RIVEE - BT EREER (R
&4y 0.4 cm) FEA[ERERY 2,4-D k& BAP (& | > &OElaE - BEH e

BIEL -
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14 -
—-@-noPGR

12 4 —©-0.5mg/L BAP *
——1mg/L BAP

10 4 & 1mgll 2,4-D

-1 mg/L 2,4-D + 0.5 mg/L BAP
1mg/L 2,4-D + 1 mg/L BAP

Root number

T T @ T )

0 5 10 15 20 25
Days after culture

5.2,4-D Bl BAP ¥ LB T ie 3 B-IREW 2 - QBT XEIAEEE (B

[ 0.4 cm) {EAREDRERY 2,4-D f BAP (& T » &Olasse - BIZEHIFR S

- /

BB -
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6. PR E R E A A EE R ENRE TSN E - DAk
4 RENIR SRR R EEE RS - R DB E (A) R BB IRa s E(B) At » 5%
FNE 05mg L TDZ % 0.5 mg L™ BAP 1y MS EA R EEL » ek »
ZHIFREEF -
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