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HEATHR - FE - PRER - RS - JRUE - 25 - 2010 - FFEHERS R EEIEA S L AEE
ESHE IR - BRIV 59:165-176 -

BB ESHGE (Anoectochilus formosanus Hayata) S EE AT » MK +-EE 2
k- R Y= v = VO RV NS 7 G kT Wl S (Y ek - R e NEE AR =2 |
(antimicrotubule chemicals) ~ FX/KAIIZERAL BEBRBRIRERY ~ DLURRK/KANILIZREL AN 53 257
BA [RHFC G H 2 5T aI 8 FRER R A el DA =CUHE ksl =
Getaf s (SR E - EEIRTHE I S AROKIISR - BRI % K =i@bk 25 uM ~ 100 uM ¢
400 puM =FHIRE R IE RS R R R 2 3 » ST EHEERE LRI 400 uM FX
ZRAIFR R AR AR « EHIRSHEASAE A 0.625-6.25 mM FK/KAIIZR 2K
fatur i Rl rh e 3 K FESRERER 6.25 mM B R A B ZIIEIN 0 %%
RSB TR S LAGHERAEE - HrpLLl 2.5 mM 3F8REy S » 3% 80% © DL 2.5 mM Fkuk
ERHEA RN 3-9 Rz E  BURRMRERER 3 X BEIIFEEEEE
R EIIBAER BN 30% o BFEETHE— W 5 Ry JHA K JHEF N —Hi B 1F Rk
fEfE DL 2.5 mM RK/RADZRAERE R EIR R Ry 1-3 K > SEBETH IR RAEARE R KB
B EHNG] - ABTHZ R 2 RAHZ REREFFERATE 100% < KR BRI E E Ry 3 K
LL0.625-6.25 mM JREE . ROKAIZR T BIBR B THEF S B4 o ASSREUREL 1.25 mM BRI
B L ERRERE R 0 i 88.9% 5 JRE 0.625 mM R THAFHERER R
(66.2%) » (HEREAERIE - 15 < SRAERREBUN RS « HRiE e Rk KAl
AT SeLIEE BA WURARSEEEITHEE S  BEAMOKMIZZR - BREH
BA Z WE RSB R T RS - W PR AR Fe b BSTEREARKRAIIR R B S e R s i
BRI AR - ERTE IR G REELPIE 6.4% - TeE Ry 23% © frE AT A
R DISHS B S SR AT T 250855 - DUHSWRET S Rl - DI ZFX
KA 0.625 JREFRMEG 3 K » R HAT] - ZERAFHEERE S AE
161% (129 #RZA5H3/80 HIHZF) » B—ERERN L EteHE 7= -

RAGRER ¢ SiGE - DI EER] ~ RROKIDER ~ fside ~ disUiiiees -

bl

THRERE#Z BRI G o8 2411 5% - B HI 99 9H 23 H -

AP AEYSAGHETZE S ~ BIEIE S - IR E - SFEpHE - 58 ik B -
BV R B R BB R Se PRI S A - B BT

IR B AR SE R 8uR - 58 Gk FEiEdl -

BIESE - B TFENM ¢ hsia@tari.gov.tw ; ELEEE : (04) 23302806 -
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51 & (Anoectochilus  formosanus
Hayata) FyRRF} ~ #0826 A FAFEY) -
e AR B EEM - R U [
ik HE AT TR RS R AYRRE] - B DUSEAS
B LAz J7 e ik B — R & (Huang
2007) - Zf5HE FESS IR EE R Ess e
(2n =2x) fEMIZIERR - — AR EA LR
KA Y) S EES'E (Osbormn et al. 2003) ;
Al o ke A8 A B & M (Adaniya &  Shirai
2001) ; A EMT =588 (Pochlman 1987) ; [
oA et ARG Y B BB IR i
LY (Gao et al. 1997) - HEEH Hi 5 G HGH
TEE R AR R — A DU AR 2 T
BB - FEDEFA s A T & SR A6
ITEEREA AT AN 0 IEEAEE LeE
B (MR R AR - FAREAIRK
L7 (Shiau et al. 1995) 5 BRDAEHBEIEIR
B RIS RIS YA R ]
REEGIRRERS B AL HEfTEIH (Chang 1999) - [t
AR EME R INEAR R - B
15 0 R Ry BT RS R HRE R - RIS
RIOHIE LR R AREE (thizome) TERyZA5HETH
BZME > CEEEA RIEFEE (Hsia et al.
2009) - (LIS EE R B IHCRE > 5 H
A Ry PR RERRGE R - RIATAI B R 2
L I R 2GR B S MR - BEAh - Bkok
iR HEE A iR I F H 2 ZE0 - HIVE )R
HHEH - HAMAPTHE SR (antimicrotubule
chemical) 71 Bt 7 & (oryzalin) ~ = jig #f
(triffuralin) BUBK/KLZE (colchicine) HH# » B
AR RAHIEIE I I (Hansen ef al
1998; Kermani et al. 2003) o A2 L& 18 <S4R
TSRS BRI Y o SEEIE RIS - BREFAS A
EEARZE=E: J AN S B R e Wl S
Gh o EERETRK KNSR B8 FH 5 Bl R R AR ]
DR Rk /K {IIZ2Ed 275 benzyladenine (BA) 214

F5o% H3W

B A BT » SRS AR
S L B -

MFERTTE

B R BERRIEE

GEpRE A B e (BEER
A NE] ) - B 3 EH DS RS bR 2
MEFC 1 K - FEEES T RGN E R - THZF fe
B Lol B Al < B RS - R stadBein e
TR R R RHE M I < WIS TE RS
TR Ry 1/2 MS EANEAANRG /7 (Murashiage &
Skoog 1962) RN 2 mg/L benzyladenine (BA) ~
0.5 mg/L a-naphthaleneacetic acid (NAA) ~ 3%Ji
5 (Chang 1999) - 5345550 125 mL =fa) »
FHEE 10 mL 55385 > DL 70-90 rpm EEHERES
o [HHS R CEE R AR R B A B T RS B R
5] > AEARAIIFEY A RFETR - H 59980 30 g/L
FEEREE ~ 50 /L FAEYR ~ 1 /L TE IR B 9 g/L
Bacto agar » B5EEL pH J88E 5.7 £ 0.1 « B5E&R
73 ks 500 mL BEAEHE - P9%E 100 mL B5EEL - B5 %
BRBERy (25 1)C ~ SEIEBAIE 30-35 pmolm™s™ »
FH 14 /N NELEIE -

PUME SERVS TS » Bk AIDZE (Sigma,
USA) SELIA & ZBEva a1 DU R /KRR R
R BhiZE (Supeco, USA) EL=jiEfk (Supeco,
USA) HIBL 100% dimethyl sulfoxide 5@ 4%
DR /K FREE - BUBSE i VIR I A RS 2 4
AFEFLL 0.22 1M R R TE -
FRAMEEERE

YR < B (R or THZF R FTEF) - 85
EREH 25 pM ~ 100 pM Fz 400 pM = FljR
ZRKAKANER ~ BRI =iE iR e i B A A
oo 2 SEERMENRR BRI R - ZRE 4
MG R FREEIERINHEAR 4 A
FREREHIAHENR 8 EFE -9 — R S
THE S AR - —HiBREH 3 JEEZ -



MOKIIRREREIE

BHiB (T TS RETH) SRR
EH 0~0.625~1.25~2.5 Fz 6.25 mM Fkk{I[%
ZIRpETE R A 3 RIS K
SR IR BB FE AL R 72 2 0 - DLIREs TR
AR AL AL - 1 4 MG 1 R - ZPfey
THR J A Re RN R B 10 ST - 15— PR P
10 ¥ - BHHE 3 (AR > F—HiByEH 3 {HEl
o
KAl R R IR

HEB (A TEZ REE) BN Ea
2.5 mM RMOKAISR Z G R T B B Ak - B 2y
oy 3~ 6 k2 9 K » IRAEAA SRS LR
A o ZFRENTHR R R LR e PR 8 R
& - R 6 i FHIE S AR -
B 3 gz -
MOKIZRRE RIZE TR R &
T

OB Z TEEF he H N RIETE (55 1 em %)
TN - RS B > IEE EE Y 37 0.625
1.25 ~ 2.5 mM R/RMIFR < i Re i Es Fe ik 3
Ko ZBRMEARERE R R - ke 438
MR 1 KRB 8 I FEEL 10 fEREfeE -
P 8 BT T -
MoK R EIRRE R TR R B F i iERE 2
=4

o=

I TEEF SR E AN & 2.5 mM K7kl
R E ] 122 R 3 K fEX
K T AR -
BA B MUKILZRRIZZ R BIERF

e — T JHEF BE B AN & A R RIS
FERRELTESER 3 K1k - BAE 2.5 mM BKUKAIL
F 2 mgLBA ZiRRSMIERE I 1 K > &
BARAUPR IS AT 3 K B R TH
AR S 2 mg/LBA ZIRBEHTENG
FrpEsEe 3 K HERE OISR K BA 2
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HETERG R 1 R RN ESHEYE
FAEH e A a2 3 K - Wik
E&H BA RS EESE R 4 R (P 1R
FeFkARNIZREEER) - TEA S HEY A REMETHg i
BER PR RS 3 K 0 WERIRFAESS 7 RAEM
JRE SRR AL - g —EH 5 > ffiE 20
B TR B51ERE - A& TAEFERTATL -
A EREIERES T

TEHTH & 5 — FrEERBI R YIIGY 1 om® 3
Fro A 0.2 mL UV CyStain Precise T ZEE AR
1 A (Partec, Germany) » DLJJFriRstH AR UTRE
U8 > BHRIERTESI 0.8 mL Partec Cystain
Precise T #ZfEiK B » fFEGH 3 82 LR
HEREE (Partec PA, Germany) Agifll - AR{EZFHS
HUEE 2 R B—kRanksilz Mz 5000
&l -
Et ot

BB R EITR T 4T (analysis of
variance, ANOVA) » ZZ R F 2= BEAE - FstE
1TE/NEEZ T HIES (least significant dif-
ference, LSD) Fhig % i B S 29 (H ] & 7 52
M Hh st R A E R - a7 Lk
HEt AT RTSERS sin ARG - ARFFE4IE
S3HT TAEGRFIF SAS a5t ESEmagtErT -

w R

B S RGHE R ST B R 25 1M
100 uM Jz 400 pM =R ZRR/KAILIER ~ BRAZEE
B e R R A R R 2 3 > 3 RREERIC
B 3 MR O Rl bR T i S R < AR AR
1 Ff - BEEIRGHIADES - AT SERar A 2 e
WRPHEAER CGRRE) BAENRZE (p < 0.05)
(F 1) > HfLL25 uM BKKAIEE B 25 pM
100 pM BX 7 58 B 2R Bl AR R B0 -
JREEER 25 pM =ik B AE B SRR R
100 uM REROKAISRIE S < 2 48 il R A
G > PG el S a B 2 AR LR R
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5.6-100%Z [ > LL 400 puM Fk/KAIlI 224 f e
(100%) - {HEHERS 3 MREGEEE (BRERNEE 80k
75) 5 HZ Ry 100 uM =JiighpEsils 27.8% » M
5 5 PR A5 - DU R R e B BIFE A
1 R > e Rk 2x Bl 4x ZIREHS -

LAEH 0-6.25 mM RK/KAIIZR 2 I HE RS 5T
FH R SR AERE 3 K > 76 10 A% E
BRI GRS 57-100% 2/ (£ 2) - H
Bl REbEEOKMIRRERS - ARZEAR
[RIRE B A > AN e 2 P AL s B (R A
FEESRUE e (8 2) o BIEERS g
H > BRZAG R E LR ORI R
WhnmgE (8.3-80%) DL 2.5 mM jREZ %5
Bl SRR e > 5% 80% 0 ARG IS IS
(F 2) » 1 6.25 mM EERMZ FieE R
EHIH] - EEG B2 nT S TR A e
W -

LA 2.5 mM JRERK/KAIZAHIGRAL = BEREIRF
il (39 K) HEEMFEHE HRENE

£ 1. SESHOHACHTR ERR SR A ET

F5o% H3W

BRI 3 RDLER - REIRHEE RIS
R WA R (FEREREL e
W RE) BT SRR @ <
0.05) » HEEZpRBRIRF A O A - {H KR
WIERIAESERA » 3 HEA B SR HER - FEMET
EZFERAARE (3K 3) - B EIAE LN
R > 3 KM 8 PRTFTE - Hir 4 £k
R 2o fi8e © 6 RZFRHME 2 PRESHEAS S - 2
Eh2 e w9 RHAREHIRAER -

TR LT B W o Ty THEF B BT el B A B
PL2.5 mM BOKADZABRER 1-3 K - G REEE
SRTEZF B 2 MRS A AR (AR B
o 4 BEFE) ZRAAEEE (p>0.05) (F4)
HFEE SRR R R > B2 AR R RS A
£ 3 MR HEHE T E AR AR R - Kb
seftri g E e ta il Bug - TEZRE
BRI 2 AERETRELR A 25-100%2 [ » L2 R
R B LER IR R - 3 100% (5 #F) > B2 1508
PREDL 3 Rz (7 6F) °

B BT S HLUR I R R R M AR

Table 1. Effect of antimicrotubule chemicals and its concentration for 2-week exposure in a liquid medium on shoot
growth and polyploidy induction of 4. formosanus in vitro nodal explants

Con. No. of shoots/ Shoot length No. of survival Polyploidy (%)
Chemical (uM) explant * (cm)? plants 2C 3C 4C 8C Chimera
Control 0 1.04a* 1.60 a 10 100.0 0.0 0.0 0.0 0.0
Colchicine 25 0.53b 1.14b 15 73.3 13.3 0.0 0.0 13.3
100 0.09d 0.54d 0 — — — — —
400 0.07d 0.46d 3 0.0 0.0 67.0 33.0 0.0
Oryzalin 25 0.47 b 1.26b 11 81.8 0.0 9.1 0.0 9.1
100 0.51b 1.14b 18 83.3 0.0 0.0 5.6 11.1
400 0.29¢ 0.76 ¢ 47 87.2 2.1 6.4 0.0 43
Trifluralin 25 -V — — — — — — —
100 035¢ 092 ¢ 18 66.7 0.0 27.8 0.0 5.6
400 0.27c¢ 0.94 be 28 64.3 0.0 14.3 0.0 21.4

“Mean number of shoots per nodal section collected 4-week-culture after treatment.

Y Data collected 8-week-culture after treatment.

*Means in a column with different letters are significantly different (p < 0.05).

Y Explants were contaminated after treatment.
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Fig. 1. Flow cytometric histograms of 2x, 3x, 4x, 6x, 8x and 2x + 4x ploidy of A. formosanus Hayata plantlets.

;| 2. DOKMIZRRE PR IR 3 KRB SHLER R S (S
Table 2. Effects of colchicine concentration for 3-day exposure in a liquid culture on polyploidy induction of A.
formosanus in vitro nodal explants

Colchicine Survival rate * No. of analyzed Polyploidy (%)

(uM) (%) shoots 2C 4C 7C 8C Chimera
0 100a” 10 100.0 0.0 0.0 0.0 0.0
0.625 85.5ab 24 83.3 8.3 0.0 0.0 8.3
1.25 78.8 abc 10 40.0 20.0 0.0 0.0 40.0
2.5 65.5 be 10 20.0 20.0 10.0 50.0 0.0
6.25 56.6 ¢ 0 —* — — — —

“ Data collected 8-week-culture after treatment. Data was transformed using sin™ transformation before statistical analysis.
¥ Means in a column with different letters are significantly different (p < 0.05).
* No expansion leaf was found on shoots for analysis.
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2. BEGHGECHEER LA EREMOKMISRRR 3 K > fEEER 6 B ARG - (A) B : (B)
B (R 10 38) > ZFE R HHEERERE ¢ (C) 0.625 mM ROKAIFEERE - w] FZFIE R ERERER (D
E J F) 5y 1.25 ~ 2.5 Fl 6.25 mM ROKAISRZBEEE - ZFfad RA PRI S0 -

Fig. 2. Growth of in vitro nodal explants of 4. formosanus for six weeks of culturing after colchicine treatment. (A)
control, shoots elongated with expanded leaves; (B) control shoot grew 10 weeks after treatment; (C) treatment of
0.625 mM colchicine, with elongated shoots only; (D, E, and F) treatments of 1.25, 2.5 and 6.25 mM, respectively.
Shoot with different levels of growth retardation.
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& 3. DIEA 2.5 mM ROK(IFR IR EE 2 AL R B 5 18 S G SR AN [F) R B P B AT S 2 A5 RS L WUR
Table 3. Effects of exposure duration of 2.5 mM colchicine in a liquid medium on shoot growth and polyploidy
induction of A. formosanus in vitro nodal explants

Exposure Survival rate * No. of Length of shoot No. of analyzed Polyploid (%)

duration (d) (%) shoots/explant (cm) shoots 2C 4C 6C

0 100.0 a” 1.10 a 1.05a 10 100.0 0.0 0.0

3 50.0b 0.38b 0.07b 8 50.0 50.0 0.0

6 2890 0.28b 0.04b 2 0.0 50.0 50.0

9 20.0b 0.21b 0.07b 0 - - —

‘ Datla was collected 8-week-culture on acclimatization medium. Data was transformed using sin” transformation before statistical
analysis.

¥ Means in a column with different letters are significantly different (p < 0.05).
* No expansion leaf was found on shoots for analysis.

&4 DIEAH 2.5 mM ORI IS ES 2 R R B 5 1 S G TEF R B2 R A RS N R RS B A e L
Table 4. Effect of exposure duration of 2.5 mM colchicine in a liquid culture on polyploidy induction of 4.
formosanus in vitro shoot tip and nodal explants

Exposure duration Type of Survial rate  No of analyzed Polyploid (%)

(d) explant (%) * shoots 2C AC Chimera

1 tip 46.4 ab” 20 40.0 25.0 35.0
nodal 553a =2 — — —

2 tip 22.8b 5 0.0 100.0 0.0
nodal 28.0b = — - -

3 tip 34.6 ab 21 52.4 333 14.3
nodal 40.6 ab = — — —

“ Data was collected 8 weeks after subculture on the acclimatization medium. Data was transformed using sin” transformation
before statistical analysis.

¥ Means in a column with different letters are significantly different (p < 0.05).

* No expansion leaf was found on shoots for analysis.

R TEER he JL N (L BZF R EEAY 0.625-2.5 mM AR o

AERRE Z MoK R AR E R E R 3 K -
AR M ERGSER JTTH - IR B8 (p<
0.05) » BXERGK 7 B (p < 0.01) - f§
E R HRERN - THEF B A R A S R
WEAE » TEEFRGIERAE 50-84% 2 [ » fiHILE
20-72%: [H - (HIRFEERE S 2.5 mM IKf > BfiZF4
ROBE SN o Fol mfE R e 2 A5 e
HBME S HFEFELEZHERBILENR
49.1-88.9%: [t » EfiZFRIME 33.4-50%[f (3%
5)  (BAEFHERRE T » [HFEREF AR =L

TSRS E A A BA 2GR E A
FRTERRHE 3 RIR PR DARK AR R § s
EROKMIER Z R B AP RS 3 REEF L
FROKAIRBR I ) BA BATERZ R RLET3E - FifdfE
Fritig & BA 2 TR B FAEROK (ISR
RIHTER IR - BAGIEAERA R -
RETAIE Z G EAEIRE 65.9% 5 B&E&E Ry
72.1% » HRTEH 2 A TR LLBIE 6.4% - kH
B 22.9% (F6) » rAEELL 2x + 4x B 4x + 8x
¥5% o
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R S, LRl TEEF MR AR AR A IR ORISR IR B R HE R B A B 3 RSl SR E S A B
Table 5. Effect of colchicine concentration for 3-day exposure on polyploidy induction of 4. formosanus in vitro
shoot tip and nodal explants

Colchicine Type of No. of Polyploid (%0)

(uM) explant analyzed shoots 2C 4C 6C 7C 8C 9C Chimera

0.625 tip 195 22.6 58.0 1.0 0.0 7.2 0.0 11.3
nodal 6 66.7 16.7 0.0 0.0 16.7 0.0 0.0

1.25 tip 54 13.5 68.5 0.0 0.0 20.4 0.0 3.7
nodal 10 30.0 50.0 0.0 0.0 0.0 0.0 20.0

2.5 tip 65 354 29.2 1.5 1.5 15.4 1.5 15.4
nodal 0 -7 — — — — — —

“No expansion leaf was found on shoots for analysis.
;R 6. JHAFEHEGAE 2.5 mM ROKIFREHEATEIR RN S 6 BA KSR ATERHGESIGERES 518
2

Table 6. Effects of BA treatment before or after 2.5 mM colchicine culturing on polyploidy induction of A.
formosanus in vitro shoot tip explants *

No. of analyzed Polyploidy (%) Chimera (%)
BA treatment * shoots 2C 4C 5C 8C 2C+4C 4C+8C Other patten
Before colchicine exposure 47 277 340 0.0 319 43 2.1 0.0
After colchicine exposure 61 49 459 1.6 246 8.2 1.6 13.1

“ Medium containing the half MS basal salts, 2 mg/L BA, 0.5 mg/L NAA and 3% sucrose.

A LU CHA Rt L [ E R 2 AR

I - ELZMRL - HEERCRE (RE]E 161%) -
Chang (1999) f5H A5 EAGE B E RS BRI i S -

FH ¥ e B ] A 5 A B 7 5 = m] B T 2 e L PUESERI RS - BOklsE ~ =

R FEGE SRR EGRE S 5 HRRI e R THAE (dinitroaniline) FH.ZBCHEE ~ —mghk |

BRI RE SIS 7 = AR R K AL
FIRHSRS I T2 A HENRE S - IR
[ 5 AT IRE AR - BEHA BRI 2R
(Hsia et al. 2009) = P58 <G HE DRI %E0H
IR B S R B A RS (RS - BUR
BRI R K (MR - HEA
W o3 AR RE T I HAE R, - (H RN AN S
HERIRES - HEamRE sk WiEmE e TIE
HIRFEZ I (Hsia et al. 2009); ¥HHME R AnE
M5 > PRECEHIE R i B (R BRI

CEARHRIE C 5T (pronamide) Kz
ZAFALAEY) (phosphoric amide) (Z FHEEHZ Fofgk
(amiprophos-methyl) (Acquah 2007) - Hansen et
al. (1998) FF 0-300 uM BAZKAILIFE ~ ZEHIEF ~
WCh 3 ~ RS R i B RH SRR
BEAMOKAER B M - WChr A —ia A
R o AW TR A RIHUMUE SER R L IR
(25 ~ 100 ~ 400 uM) EE{RBZWHITEA =5
M kKSR E R R - (B
IRFFAIRE 258 > 2 38R REET A 2 e A R A



G DI — e R R 75 SR AR
KE » AEFKKAILZE 100 uM ~ 400 uM FRERH >
RIS RE ARG s 0 J2 3k 5 BRhIEE ~ =iEikiE
HHAMTAEREIAE 11-47 BRZR > 3 FHZER]
oh DUBKCHT B8 B 27 38 B0 1 4 R I 7 F i
& > =R - DROKIIERSE (3% 1)
Eilfijult Hansen et al. (1998) ¥ Al AHAR
BL o DABTIE SE7 5 26 R RERA B AR 2R
400 puM FRAKALZRFTIESY 3 FRIERES B2 15
B (100%) 5 Bh7 BE ek = iE PR BR B 2 5 Bl
FERAE 5.6-27.8%:2 [ -

FRIKAILI R I 26 175 08 375 3 o 0t o ) o2 8
B IR R (K R B A R R e
SERE IR BTG R e 26 (55 B35 3R - Chakraborti
et al. (1998) LISSREEERER:E . A Rkt F
Fi 0-5 mM FX/KAIZZBEEE 24 /]NEF > #8357 5 mM
REBEEGEIE LR « AR 6.25 mM
FRAAIZRIEEE 3 K R ER R RS A Rl
Hl > FRAREBAKRERIEET (& 2) - kK
0.625-6.25 mM JEfE » Bt 2.5 mM %%
EHEAE LR LE (80%) - FEpEBRRERE i -
FRF 2.5 mM R AR 3 ~ 6 v 9 RERH -
HESRAE DL 6 RIBHZ S S A SRR
(100%) > {ELEZEEE 90 {2 H{EIS 2 PRBOEIERE ;
R 9 KAMERR TG A3 - [KIPLHER
F 2.5 mM R R4 BRER LR 3 K -
[EIREERF 2.5 mM G pR BRI AR By 1-3 R
RE BT o B B TR A e P TE AR RS
MBSEEEE AR > DL 2 RIBEHLY S 15humElt
H100%5 0 (HZREHEHEARREHILL 3 REH
BT o KIHESS DL 2.5 mM JEEEEE > 23 K
Ry IRz 2 PRERRFTE (3% 4) -

R R R L R R HT R A ERE TR
SRIIETIERE - FELE A R AL E E
BRErHREREET R - BRitzgh > IR
RIS 4 R ETE eis bR REF IR
HEHINE > B LMOKIZRE R DI 2 51
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FRRIEESR (Adaniya & Shoda 1998) - {EAHF
FEHE SR R S E R B RS CR&@ TH
ZEEETEF) - BB R A IR R =
%o HERAWRERE S EEA S A BRI
ANE > UA IR A RRES I A A K
— R IR R o Ry JHAF R N —HiE
BiZF o PR = o SBRRS R AU ANE RS E
HEE R AR B (p <0.01) HAp[HZF#R
BB ROK NSRRI 2 = (R 4) 0 %
RS EM RIS R 5) » RHEHIEFHLL
0.625 mM R EERKKAIZEFEEE v DR FE =R
TEER A IERE ST - BRI AR LR
66.2%{EA 1.25 mM #HZ 88.9% (£ 5) {HKIE
TG MR Z (195 #F) - Hb 129 #RE %
i FREREE 161.3% (129 PR/80 lEZ) 5 T
EEiREZ 1.25 mM FHIEERS 48 M58
TEEEFR R 60% (48 #4/80 flEZF) » ME/RESHH
e ~ ROKNISRIREE R BRI < B > W]
REZERE R -

R & P G R BRI A Rl A
MUz B R AE YU A B R (Lee et al
2004) - TEZfEHEEREERE T - NS Ay
AEF - KA EREIEL « AR EsE
B S BA Z RSB R ES BN » 70
ATERKKNIER R fi B2 % - MfEiET 3 /=0
HIREHEREAE & H BA WU E PR LR
4 K FEREURIETR PSSR0 SR
BESRZZFRRA (65.9% vs. 72.1%) » {HEZHE A
AR R R A I R e A
RO Ba IR FOf s 23.0% » B4l DL R S 5 1
TERG R B AR ORISR iR e ELp] 6.4%
BREEfR = (3R 6) - #EimEStH R LR e A
FRREEE - AR E A LR RE AR
Mo 22 BA WfEARIEAL 5 XeiE S aie s
PR A2 52 PR % M AR E A I JE B B A v B
= 0 R BA Bl e ERFFHEER
MRS IR EIRY S - ESE 5T -



174 O SR

FRE RIS RERERIATS - PUOSESER
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In Vitro Induction of Polyploidy from Nodal Explants of

: 1
Anoectochilus formosanus

Chi-Ni Hsia**, Jian-Tan Huang®, Uei-Chern Chen?, Chin-Yi Tsao?,

Shu-Hui Liang?, and Hsin-Sheng Tsay*

Abstract

Hsia, C. N., J. T. Huang, U. C. Chen, C. Y. Tsao, S. H. Liang, and H. S. Tsay. 2010. n Vitro induction of polyploidy
from nodal explants of Anoectochilus formosanus. J. Taiwan Agric. Res. 59:165-176.

Anoectochilus formosanus 1is an important ethnic as well as a medicinal herb in Taiwan.
Investigations of antimicrotubule chemicals, colchicine concentration, colchicine exposure time and
colchicine combination with BA treatment on polyploidy induction using in vitro A. formosanus nodal
explants were conducted in this study. Ploidy levels of shoots regenerated from antimicrotubule
chemical treatments were analyzed using flow cytometry. Nodal segments were exposed to different
concentration (25-400 uM) of colchicine, oryzalin and trifluralin in a liquid culture for two weeks, and
the highest polyploidy rate was found at 400 uM colchicine with minimum survival. In order to find the
optimum concentration for polyploidy induction, nodal explants were exposed to colchicine concentration
range from 0.625 to 6.25 mM for three days. Polyploids were able to induce from all tested
concentrations except of 6.25 mM which had severe toxicity on explants and the highest induction rate of
80% was found at 2.5 mM colchicine. Nodal explants were further exposed to 2.5 mM colchicine for
3-9 days, and minimum survival rates (< 30%) were found on prolonging exposure time longer than 3 days.
Nodal explants were further defined into shoot tip and nodal segment as explants culturing at 2.5 mM
colchicine for 1 to 3 days. No polyploidy was found from nodal segment regardless exposure times
however a polyploidy induction rate up to 100% was obtained using shoot tip as explants for 2-day
exposure. Extending colchicine concentration from 0.625 to 6.25 mM for 3-day exposure using both
nodal segment and shoot tip as explants was conducted subsequently. Although the highest polyploidy
induction rate 88.9% was found at 1.25 mM colchicine, the highest numbers of polyploids were obtained
at lower concentration of 0.625 mM from shoot tip explants. BA treatment applied before or after
colchicine exposure was compared using shoot tip explants. A chimera rate 23% observed from
explants continuously exposed to BA-containing medium after the colchicine treatment, in contrast only
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6.4% chimera observed in explants which were exposed to BA-containing medium only before the
colchicine treatment. The present study demonstrates that polyploidy can be induced from in vitro
grown nodal segments successfully with different antimicrotubule chemicals. An efficient polyploidy
induction method has been established culturing shoot tip in a liquid medium containing 0.625
concentrations of colchicine for 3-day exposure with polyploidy induction rate up to 161% (129
polyploids/80 shoot tip explant) in this study.

Key words: Anoectochilus formosanus, Micropropagation, Colchicine, Polyploidy, Flow cytometry.
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