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HE
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TEEE R R o BIBRESETTE 70(2):117-128 -

AHT R OA B R ) (Zingiber officinale ‘Guang Dong’) $1 ™44 % | (Z. officinale ‘Chu’) #8835 B AR & #4735 -
WAREAGEMR  BRABAEERETAT ARG HARERZIPE - MHEESHH2 4 Z6mm R
¥ BAENSA 1.0mg L' 3K F J AR %+ (benzylaminopurine; BA) ¥ 0.1 mg L™ % Z & (a-naphthalene acetic acid;
NAA) % Murashige & Skoog (MS) Bl fé3z A H3x £ 8wk B RAET RRE, - RETHF 6267 % 123
HREARZMEBBEEZL - WE 4mmE6mm ZHF—RETHFL 6869 ¥F & AF 55 2 mm REPT
R RINH BME IR GEGFERR - B RRE, B U8 R AE AN L8 E 4 mm KA L
ZAREEAE o BRI RS EE AN ERY S mm I REEENSA 0.1 mg L' NAA » 4555
005210 20mgL' BA X MS RERERT 3252 4R 6wk MAFXFHEREIBBEAS
#05mgL'BA #10.1 mgL' NAA = MS Bl &3 £k F B3z & 8wk - &R#F - RRE, XE&H 20mgL’
BA @& 6 wk R HRILZ 246 FIAE RS Wr¥E, £6wk REHZEHEZ 0520mg L' BA REF AA R
B AR LR ERAN EE 4 mm A EAREAF AIBHAR 0 TRBRE AR ERERSY
R B WM AR Y BRFHFATAEZFRAE - RRE, A 2.0mg L BARRE 4 E
YA 1.0-2.0 mg L' BA BRI ZARE » Ak f3e 4 4 wk 5 B8RSR E B3 R R @04 8wk PRIIFZMF

RATEE ¢ B PUEGEUH - AUEIREE - RARIEE - WIREEATEE -

'ﬁ"fj% 2009; Rehman et al. 2011; Mishra et al. 2012;
Singh er al. 2014) - FREEHETRFE - EH

ingiber officinele) P EEBVENL « R  SAF R R I
aceac) BELMHIMEAIIMEAY - RERK  momeryyge - o ARSI - 2 MAETIFES

E (Zingiber officinale) FyEF} (Zingiber-

RIGIAV B - NHREE (hizome) AT mm g - DURIE - $1863% - MAILR
PEEMIhAE - B TER IR SH - BIRTIE 5y =20 ] (Singh er al. 2014; Zadeh & Kor
FITE ISR AN o AR 2014; Agrahari ef al. 2015) -

ERESG R BRI « MR B E GEEENETEGEML - GRREE
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‘Guang Dong’) > /D& F " E | (Z. officinale
‘Chw’) « A EREAEFEM > o0 HEE -
E - L8 (B ER) %3 (Agriculture
and Food Agency 2017; Council of Agriculture
2017a, 2017b; Chen et al. 2018) - B 1% DL
HEHEREET BEERBERFAER
J& 9% & (Pythium myriotylum) 918 & 5% B
(Ralstonia solanacearum) T f'& T [& - F il
T B (b FH T SR B B T R K% - R
BHZWERERS  BEZEBSENESEN
ii'E (Kambaska & Santilata 2009; Kavyashree
2009; Sathyagowri & Seran 2011) » JL4p > Hy
NTEE R 5 &AM RO E A R i i
ZHIAEE » R - DR B E 0 DURER
e BBE 2B HRIEER - 2 H AR
fg A R

HE BRI EAEEGERK - BHEHBEM
o TEEAESER HEEMEE—EE
AT A - A EE ARG RE
B W IR TR IESEE
G fi 1 B TE A B TN BE K¢ (Huang et al. 2004;
Ma & Gang 2006; Deng & Pan 2009; Lincy &
Sasikumar 2010; Liu et al. 2010; Seran 2013;
Li 2016; Kasilingam et al. 2018) - Fl| KA
BEGER - EREMWIE R HEEE T i
Sl B E BT B A 3R (Lincy & Sasikumar
2010; Hapsari et al. 2011) - K2 RTHIE EE L
ERE B VTE MESRIERRE - MDURRE
BETAETRKERE  BERHOEETH
B o 2N 0 ZHAF I B RS B SRR R A
PR R > TRENEARGOHERERZ
IEHE o RN B R A N E 2 2
[ (Chen et al. 2018) - Fyf s BIEBER B i
mnE 0 ANBA ST RS H A BRI R AR E K
LR RR R B I [ - iR I i 2 P T R
R ETIREEEEN  HE -

MR TE
ISERICR  BEERERIERRN

AIHFCH|F Chen et al. (2018) &7 &
B E | (‘Guang Dong’) Bl T E | (‘Chw’) jff
BB RL e PAERERE BRI A9 g L R

rere

]

70 % 52 1

(Bacto Agar, Becton Dickinson and Company,
Sparks, MD, USA) A » 4z2L 0.1-1.0 N NaOH
= HCL 5 pH {HFH 5 5.7 + 0.1 » JRARETEARA]
RIRIOAESE - HpH(EEA R 5.2 £ 0.1 » $FEE
L 121°C ~ 1.05 kg ecm™ J§ 5 20 min 1% 5 A4
Fi - R = FREE 5 26°C + 2°C ~38 ymol m™ 5™
JEIREESE 14 h o RREETRRAMEE - HE5R
[ F5 10 pmol m™ ™' » B A /K P i X iR 5 28
(orbital shaker, SanKuan Co., Taichung, Tai-
wan) A 80 rpm ZHEEITHREREE -
REECHERERIBEHRERITE

BEHREER ST A Ry 2 ~4506 mm 7 TRg
B B TITEL AHERE  UIBRIR AEIRE 2.5
em & ZRFENE RISER - SRS 100 mL
EEEL” 500-mL B /G (orchid flask, Taiwan
Glass Ind. Corp., Hsinchu, Taiwan) 1t #E {7 2k
B o W EA R EH 1.0 mg L7 5K F LRI
[benzylamino-purine (BA), Sigma, St Louis, MO,
USA] 810.1 mg L' 25 Z.J% [a-naphthalene acetic
acid (NAA), Sigma, St Louis, MO, USA] 2 Murashige
& Skoog (MS) [EFERFEEL (Murashige & Skoog
1962) - 54 8 wk 1% » HEF - BHEEMEZ
PR Him KIFE - ARERTE R 3 EE
THEW () B 3 (EEEAR -

RAEIEEREHE BA EEHEMIEERIZ
JEEE RO &
BENREERY RS mm 7 FERE, &
TE, R R ML RV ER IR SCBEAR A0k
IR ENNE 20 mL #5E A2 125-mL =
FAi (Erlenmeyer flask) frEfTatE - R&EH
BINEH 0.1 mg L' NAA W53 B0 ~ 0.5 »
1.0 27 2.0 mg L' BA 2 MS JRAERF B AL » A1
‘w2486 wkik HEG-HHERBAEZ
FH - MRFRERPES BER RERZ =
B Zf (yellow shoot-bud; YS) Ei4% 12 (green
shoot-bud; GS) KIEEH EFIZF (plantlet with
unfolded leave; PL) (& 1) » 55 {# 7l 8 = -
i 3 TP AR SR RS 2 B RIE B8R 8 DA RITE
RRZF RS 2 SR E R DARE R S R P B EE R » AR
SR TR 3 HE > GEE ) #E 3 (857
fERE -
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L PTE ) RERESAEARERE BA ZREEEAT - BrE A ER R 2 A o e R e AR TP
I o DLERLY 5 mm FREESEN A 0.1 mg L' 25 7,[% (0-naphthalene acetic acid; NAA) 22 Murashige & Skoog
(MS) JREEREERS - RN (A) 0~ (B) 1 mg L' FHELARIZIS (benzyl-aminopurine; BA) £5# 2 wk » (C) 0.5 ~ (D)
2mg L' BA 523 4 wk » DUz (E) 0.5 ~ (F) 1 mg L' BA 5% 6 wk o YS : &0 - GS : &2 « PL : ¥ [=EH
Z¥ o Bars=1cm °

Fig. 1. Shoot-bud clusters and plantlets of in vitro Zingiber officinale ‘Chu’ derived from media with various ben-
zylamino-purine (BA) concentrations and culture durations. /n vitro thizomes (about 5 mm in diameter) were cultured

in a MS liquid medium supplemented with 0.1 mg L™ NAA and in combined with (A) 0, (B) 1.0 mg L™ BA for 2 wk;
(C) 0.5, (D) 2.0 mg L' BA for 4 wk and (E) 0.5, (F) 1.0 mg L BA for 6 wk of culture. YS: yellow shoot-bud; GS:

green shoot-bud; and PL: plantlet with unfolded leave. Bars = 1 cm.

B BRREEEELIVEBA REHE
tHIEEIREEE R =8

b AR [E]R R RS B B 1 B BA RS 2 41
GHBA G S ERIE HISER - B
A& 100 mL [& #&5E & A 2 500-mL [ (L
o IEEAE REAH 05mg L BABI0.1 mg L™
NAA 7 MS [EfEREA (A HEREER)
K8 wk gk > A HHEEBME T -
KGRk 3 EE > SEE (f) #E3
&R HE RS -

B S TR T DA

KW 5E £% H 52 4 & 5% 51 (completely
randomized design; CRD) 1T E5 - B Py
BEBETRER A& H T E AR ET
73K > 48 SAS Enterprise Guide 7.1 E #5455
Sy RS HETT 82 J7 77 i (analysis of variance;
ANOVA) - 57 i 72 AT (P < 0.05) » I
PUEg /N 7= BV B (least significant dif-
ference test; LSD test) FRER & LI E 2
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] T M PR S 1.0 mg LT BAB0.1

N mg L' NAA 2 MS FEISE BB » 5578 8 wk
| R = AR S T TG EE Bo48n , - e
REESHERERIBERERIFE BEEAE | HE2. EEE F R

REERLG 2 486 mm 2 BEHRE, Bl prSsFedr 6.2-6.7 2 f » 3 R & BRI

F1. TRERE B TR REERHEAS N ER R -
Table 1. Effect of rhizome diameter on proliferation rate and growth of in vitro Zingiber officinale ‘Guang Dong’
and ‘Chu’ plantlets”.

Rhizome diameter Total plantlets/explant Plantlet height Fresh weight/plantlet

Cultivar (mm) (number) (cm) (2)
‘Guang Dong’ 2 62+03a 2.6+02b 3.1+£02b

4 6.6+0.1a 3.0+0.2ab 49+03a

6 6.7+0.0a 35+0.1a 53+0.1a
‘Chw’ 2 49+02b 25+0.1b 25+02b

4 68+03a 32+02a 44+02a

6 69+0.1a 3.1+03ab 46+05a

“ In vitro rhizome explants (about 2, 4 or 6 mm in diameter) were cultured on Murashige & Skoog (MS) medium containing 1.0
mg L' benzyl-aminopurine (BA) and 0.1 mg L™ a-naphthalene acetic acid (NAA) for 8 wk of culture. Each treatment had 3 repli-
cations, and 3 explants were used in each replication. Plantlets higher than 1 cm were recorded.

¥ Means in the same column in each cultivar followed by different letters are significantly different at the 5% level by least signifi-
cant difference (LSD) test.

2. FIRAEERERER BTG 2B E AR REY - FIREERYR (A1 Bl) 2 mm ~ (A2
B2) 4 mm J% (A3~ B3) 6 mm 2 (A1-A3) "EEHE | B (B1-B3) "17HE  MREHHAR - B5ERNEH 1.0 mg L
ZEFFFLRRIZINS (benzyl-aminopurine; BA) 1 0.1 mg L' Z5Z. /% (a-naphthalene acetic acid; NAA) 22 Murashige &
Skoog (MS) [EIRERFE AL » 558 8 wk & Z AHIF I IEBLAE RIBY - Bar=2cm ©

Fig. 2. Proliferation and growth of in vitro Zingiber officinale plantlets were obtained by using rhizome in different
diameters. In vitro plantlets of (A1-A3) Z. officinale ‘Guang Dong’ and (B1-B3) ‘Chu’ derived from rhizomes with
about (A1, B1) 2, (A2, B2) 4, and (A3, B3) 6 mm in diameter were cultured on a MS medium supplemented 1.0 mg L™
BA and 0.1 mg L' NAA for 8 wk of culture. Bar =2 cm.
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MEEZR - 5l 6 mm AREFTEFRE > 3.5
cm B BESHN 2 mm KSR H
Bl 4 mm REEFTG PRI MAHE 2R - fFEDL
4 mm B 6 mm ARSI Hl K5 4.9 gBl53 g
BEE o BHE ST 2 mm IREFTS RS - TE

PAL4 mm Bi 6 mm 2 fR% A 1547 6.8-6.9 % >

BEEN 2 mm REREFE - 504 mm
REEFT S EERE > 3.2 cm 5 > BE S 2 mm
REEFTF2FES - (HEL 6 mm fR S (G 2F AE i
EAER o fFEINDL 4 mm B 6 mm R EFTGEF
BEIT ARy 4.4 g Bl 4.6 g #0EH » BHZE SN 2 mm
RSP 48 -

R~ BRI EEIEESIVE BA R
BY ERE) HiEmEERERIE

Fa—

TERE, BN ANE BARE ZIRE
B AR E N FE R 2 805 7 i (ANO-
VA) &EREUR  HEESFHINS - RGN
EHIFHEEZE (P <0.001) 22 1 BARE
H 52 28 e S W TR - P 19 5 T 00 e Al A B
R RIS 3 PR 2 b 5 EH
JEFBETE  BAREEHNEE (YS) IE
REFIFEEEZRE > WO (GS) HER
JEBZF (PL) LhRAAFEEZE (P <0.05) -
AR EIG B BA RS REGUEH E H =
A ZF BA&R O oF bR B EWMREE (P < 0.01)
2=H o B EFILRANE 2R EE ST ESUE
(P<0.05) (¥%2)-

EERE, SEEE SRR E
B AE RO RARES R 2~ 4 KL 6 wk B2
F—EHERE 5T AT 1547 3.8-4.6 2F ~5.0-53 5 )
5.7-6.1 ZF o JgfERsE 2 wk 7% > L2 mg L' BA
fr B SR E S N IR H8 0.5 5
1.0 mg L' BA R [ I fEBE & 722 2 - iR
RRETEE 4 wk B4 6 wk {2 » FiTH BA pRIEH
HIER S REE ER - HFRE R
= EREEEANEERR 2 JOI - EF
MERRERZ (B 1) FriStbREAEmEL &
BEESREEE 2 wkit > FTIEFRE2ER
OIS R 4 wk BRBESRSET  ME
F ESERIEE S EE 6 wk A &K » It
IR 7 B F A LR EE & BA R
4 > ffi BA FEHE4H T #Y 0.5 mg L' BA jRH

ZEA20mg L BAEH > (H81 1.0 mg L
BA FRi R R E 2 (R 2) -

TRFES A B AR B B I [ B BA RS R
Fifsr TEHRE, FHE > HEEERERE
e ERr gD K8 wkir BB Y ERNE?2
BUR o BHUEFFEIN S > RAERTENE M BA B
EHERIEEEEXE > HSEMATRZR
B et B EE LR RS RS AR
TR EHEFILRYEHIFEEECE M
BA JBFE $ 4k (o S BEE R R 2 LL R A S
ERE SHNET 25 BUE B4k (o Bl EE
FIERFILREEHBEEEZR (F2) - WAER
& 2-wk R AT {548 S B R 4-wk B 6-wk
FEEE R RERSE 4-wk 2 BA R AL AT S 405
£ 20.0-20.5 5 > BAE R BIIEAE - HAgn
A 10.0-11.7% E4EE  MmikEE 6-wk 2
BA JE F4H 48 oF SR B = A B IR A - Hdr DL
2.0 mg L' BA EHHE 24.6 5 i > (HE S
96 13.1% sk aif (£ 2) -

R~ EREMPE B BB IR E DTV BA B
B ME BigmREmRER o=

T, FEME S AN [ BA BT IR RERS
BEY BEAEEMEBZETANERE
o BEEFHEINE o RERERMEAIEE
ERE > T BA BERIREEZE > H2HN
R 2 A R e S B e B - IR AR R
M1E 3 AR RE LR > WERIFEEEY
2 BA RSB 0 B4R (B S DL R SR B
WE HHERBHFILRABEABREE R
2 RRERTEIG R BA RS 2 TR EL =
BFILE L EREEER  HHNGEFILE
R RRTE > A EER B LLRRIZ
JEH BERAE (£ 3) -

W, BEE RS TS AR SR BRI R RE RS
BHREREIE RGN > AR E 2~ 4 ) 6 wk 1&
ZE—IEEE S R P54 4.0-4.3 5F - 5.3-5.9
R 5.4-7.0 5 o fEEERIE 2 wk 814 wk 1% o
BA i H 4[] B Y} BR 4] > P00 S B o L 0
i 6wk 1% > H2.0 mg L' BA JRHAHE S
40.5 mg L' BA R FE4H B g4l - (HEL 1.0
mg L' BA JRHI4H > M0 M 22 1 oS4 RS
HAERRIME » fE58 2 wk RETA 881
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FyE M MR EE 4 wk 1% > BA REHLY
H1.4-12.7% s OF PR - EEFEE 6 wk 1% »
A 2 S B4 By 5.9% 0 BEE KN BA &
HigH - AE BA R EIAHM I EHE AR > 4
ZF45 23.7-28.7% » BA R4 B IR 2 [
I fEE = 5 IR R 70.4% BER
JEBHZF » B S BA B (R 3) -

FEE FH R (B e R B R B2 BA JR S R
Fifsz WM&, SFEEf > EEEERERER
BEAk K8 wk B ER ZGRANFT I ER -
HWHRZFHNS - REEERHEE BA REHE
PR A B 2 R {H W PR R Al A SRR
JE - KRR RN R S P B EE | AR o bR
R E  BA BEHGOFHER 2
FFLERERIFEEERE - 2P TR
LIRAE - Hek O F IR BHFLLRME
VA E AR (R 3) o RS 2-wk B Y
HATFE > (rEIRAH S BA R AH 2 I S
FEH o JRAEREE 4-wk JEFE 2 2.0 mg L BA
R PTBHEFHEE SN HIRAEE0.5
mg L' BAEHH4 » HE1 1.0 mg L' BA &3
QH O i B AR R - ARIE R 6-wk R BA
PR HH4H - P15 48 5F 8049 10.3-10.7 2F » B
= IR 0 {H BA R M 4H > R G A A
Ho A RBEZER BRAZFLRECE
98.5-100% (= 3) °

HE:

Seran (2013) s¥am#Sfa i - EREEHE
BE AN AH SR B IF R TP BT AR AR B
PE S QNIRRT EE s BECF
REE R AEE - —mE - BEEE 29N
BERZEEBERRELNR 0.5 om » HIEEE
HAIZ91F 0.5-2.0 cm 2] ° Zuraida et al. (2016)
KA 0.5-1.0 cm ~ 2.0-4.0 cm & KX 4.0 cm 2
B ETOAEERER 458 0L2.0-4.0
em F A F RIS E R T SR R % - B
R R SR P R B A SRR A RN
BEEREHEHRNES  BENHETBIEEEAR
KEVIE FE B & - Dal Vesco et al. (2001) > &L
FU (Ananas comosus) W45 R > SEL

3—4 mm FrA R RN 1-2 mm B2 2-3

rere

]

70 % 52 1

mm RS - BHHREE 2 A R EF] < 281
H L (Hemerocallis spp.) (Chen et al. 2005) ~
G E (Phoenix dactylifera) (Mazri 2013) J 5f
#E %] (Cynara cardunculus) (El Boullani et al.
2017) WEFERIFEH - 4H&RIE S S ISEH9 A HE
SRR RN » 38 KRB/ NS HE A8 5 A R 2H
BH & o 2800 0 Chen et al. (2019) Ji* AL i
1t (Hippeastrum hybridum) W5e45 REIR - 1%
T RS 2R 2 95 B A /)N S 4 B o 0 T T R
2, HHFERC A REEECE WA
TE RS RE (FE I R N B B A BRI &< 2 4%
H o ARERER TERE | TE d
B I Y > MRS ERE 4 mm DL o
B 2 WL E RAF] (R 1) - phEE RN
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cm) A 4% SRR I 0 3 HLAC R B 2P S
Z TR K o AT A ST AR - EH
TN IREAE B BIEMEL » TRRERI R K &
BIE o LB AR BT A R B R S B
R (R 1) -
EELHE R REEHAR P EAT S E
ZAEYIR AR ESE R - B HEE— P DI eSS
EITRHEAE  BinREiEg A EAEL

S BT R AR A (B2 (Mehrotra ef al. 2007) -
Seran (2013) ik S5 » REEEERE
BB WIE A S5 A - Mbiyu et al. (2012)
NE 5% (Solanum tuberosum) B 545 5
BUn > REREMGHEREREEERR
ZHNEEEER » BURREBIEEHEEHE
IS » Bl m R 773X - Mehta et al.
(2014) FEERBEAR (MM106 81 BY) 4HE% 5%
GREUR > HERE (20 mL) BAGEER (30 d)
T BB A S [ RE I 2 &5 R 0 PRI Bg N4l
B2 PR R ik - R R
R HRBOERIN B EE AT I K 8 £ -

Hapsari et al. (2011) BFZE 45 28R > DL
a4 R BRI E& A (table sugar) 2
MS B R AR & 8 wk {8 » NMEMIFENE
Y& (Bogor area, Indonesia) 41 &40 E5 S
WAERFHBHEGEEER  FHGNFEEE
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M K& (Z officinale, Sri Lanka) #E{T i F R
¥ (microrhizone) AYRF 2245 H @ BEHE FE 4K 10
wk BRI B % - AR HE - AR
B R I B RO A R B RE RS
B MRS 2 BE S s A EIHEE
B oo HILEUR > REEBLIF2AEHNES
T E Y TG B4 B - Lincy & Sasikumar (2010)
DIFIEE (‘Jamaica’ 81 “Varada’) j* 3,000 lux
(69 pmol m™ s™) {4 T #E T4 8% i B 22 45
f5H £ 1.0 mg L' thidiazuron (TDZ) $5fi 0.5
mg L™ 5 1.0 mg L' indolebutyric acid (IBA)
WREREERE T - MR e R AR - 4l
HEFELAE  REREVEIRRER 455
ZHHERREER - R REREEE T 12d
% AlOE R EEFBERAD > B2E45d
B P R R RV s - BURFIAR -
FEWIPS g i - B AR B e Y TR S AR
RHVHAR © Chen et al. (2018) WFE4ERETR
EEHE, B E RENREEE S wkig
BT 2 kB F = O EIEENRAH 0.5
mg L' BA B10.1 mg L' NAA 2 MS [HRER &
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AFFE R - [ AR R P B A R R S B A R
N RARE I L BA R REE, BT
B HAEANAESEABREEZE > MWHET
M EAEE HERE, pREETE > HIE
TME, RlEmEETE BURWEATEH TER
B EWE AREEEo el A8 (R
2~ %£3) . REHE, HHHLL 2.0 mg L' BA
R FRAH AR /R AR 6-wk 12 FH4K 8 wk [EREREEE
FRP o B E N IR B8R BA R4 0 A
45 72 DA Py B LA 3 48 7 (B I B ot
HEH O HI Rit 2.0 mg L' BA R EAFHEL
TR 1.78 = » BHER S Y 2-wk R 3 - {HEd 4-wk
PRIRGE AR - ITEE, AE b A R R R R
T » BA JRH 4 P {5 40 F B A B S A IR
4 > {H BA FRHAH 2 MW MmEE = 5 - 2800
EUEEEFEIELLE > A 2.0 mg L' BAE
MG HE LI R 0.76 ZF > i BH 3 & 1Y 2-wk
e B HANKR R EREE 4-wk BT 2 1.0
mg L' #12.0 mg L' BA EHI4H (22~ %3) -
PRIt - 5 DU 2P B R s T LR - RIS

& 4 wk (R RN ERERT & 8 wk o JEREL
HEN A -

ORISR Bk ERE B TE,
HEE NN ERER  REEREVRE4
mm Pl [ TR, RERE 2.0 mg L' BA
PRI TP EE ) fREEREE R 1.0 mg LT 5 2.0
mg L' R RARIRE RS EE 4 wk & > AT
EBHFHEREREEENEE05mg L' BA
B10.1 mg L' NAA 7 MS [EfERF &AL - L8
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Effects of Rhizome Diameter and Two-Stage
Continuous Culture on Proliferation Rate and Growth
of In Vitro Zingiber officinale Plantlets

Uei-Chern Chen', Chin-Yi Tsao’, Tzu-Ying Wu’, and Chi-Ni Hsia*"

Abstract

Chen, U. C., C. Y. Tsao, T. Y. Wu, and C. N. Hsia. 2021. Effects of rhizome diameter and
two-stage continuous culture on proliferation rate and growth of in vitro Zingiber officinale
plantlets. J. Taiwan Agric. Res. 70(2):117-128.

The influence of rhizome diameter and liquid-solid two-stage continuous culture on prolifera-
tion rate and growth of in vitro Zingiber officinale ‘Guang Dong’ and ‘Chu’ plantlets were investigat-
ed in this study. The rhizomes of in vitro plantlets with about 2, 4 and 6 mm rhizome diameter were
cultured on a Murashige & Skoog (MS) solid medium supplemented with 1 mg L benzylaminopu-
rine (BA) and 0.1 mg L a-naphthalene acetic acid (NAA) for 8 wk of culture. There were 6.2-6.7
plantlets were induced from per explant of ‘Guang Dong’ rhizome, and no significant difference
among three size of rhizomes. There were 6.8—6.9 plantlets were obtained from per 4 mm and 6 mm
explants which were significantly higher than that of from 2 mm rhizome of ‘Chu’. Moreover, the
rhizome diameter larger than 4 mm was considered better explants for growth of the plant height and
fresh weight. In the two-stage continuous culture, in vitro thizomes with 5 mm diameter were first
culture in a liquid medium containing 0.5 mg L' BA and 0.1 mg L' NAA for 2, 4 or 6 wk of culture
before subculturing on a solid medium containing 0.5 mg L' BA and 0.1 mg L™ NAA for 8 wk of cul-
ture. The highest number of proliferated plantlets were obtained from the liquid medium containing 2.0
mg L BA or 0.5-2.0 mg L' BA for 6-wk treatment in ‘Guang Dong’ and ‘Chu’, respectively. In short
conclusion, the diameter of rhizome larger than 4 mm as explants would be beneficial on plantlet pro-
liferation and growth. In according to proliferation efficiency, explants first cultured in a liquid medi-
um containing with 2.0 mg L" BA in ‘Guang Dong’ and with 1.0-2.0 mg L" BA in ‘Chu’ for 4 wk of
culture before subculturing on the solid medium for 8 wk of culture had the highest plantlet yield on a
weekly basis of production.

Key word: Zingiber officinale, Micropropagation, In vitro thizome, Liquid culture, Two-stage continuous
culture.
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