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Ednt a7 B
Table 1. Effects of colchicine concentration and exposure duration on polyploidy induction of Phalaenopsis pul-
cherrima fma. coerulea protocorm explants”.
Colchicine Exposure Survival rate Ploidy (%)
(mM) duration (d) (%)” 2x 3x 4x 6x 8x
Control (0) 0 932+5.0a" 100.0+0.0a 0.0+00a 0.0+£00¢ 0.0+0.0b 0.0+0.0b
0.1 1 85.5+0.8abc 99.0+1.0a 0.0+0.0a 1.0£1.0e 0.0+0.0b 0.0+0.0b
2 71.1+22cd 980+19a 0.0+0.0a 20+2.0e 0.0+0.0b 0.0+0.0b
4 78.7+2.8bcd 89.0+2.1ab 1.0+1.0a 10.0 £2.7 de 0.0+£0.0b 0.0+0.0b
8 69.6+7.0d 56.1 £5.3 de 0.0+0.0a 40.0+4.0a 0.0+£0.0b 39+20a
0.5 1 933+5.1a 91.1+6.1ab 0.0+0.0a 8.9+6.1de 0.0+£0.0b 0.0+0.0b
2 76.6+57bcd 882+7.8abc 0.0+0.0a 89+6.1de 0.0+£0.0b 29+1.7ab
4 744 +58cd 73.0+8.1cd 0.0+0.0a 26.0 + 7.0 bc 0.0£0.0b 1.0£1.0 ab
8 70.0+5.0d 61.0+105de 2.0+20a 33.0+5.9 ab 20+2.0a 2.0+2.0ab
2.5 1 89.3+38a 96.0 3.9 ab 20+2.0a 20+£2.0e 0.0+0.0b 0.0+0.0b
2 67.7+4.8d 91.0+ 1.7 ab 1.0+1.0a 8.0+ 1.0de 0.0£0.0b 0.0+0.0b
4 70.1+9.1d 82.0+ 1.9 bc 0.0+£0.0a 18.0+1.9cd 0.0£0.0b 0.0+0.0b
8 72.5+0.5cd 54.0+33¢ 0.0+0.0a 40.0+3.4a 20+1.0a 40+1.0a
Concentration NSY - NS v ’ ’
Days NS NS NS NS
Concentration x Days : NS NS NS NS NS

“ Explants were cultured on HYPONeX No. 1. (N : P: K =7 : 6 : 19) medium which contains 2 g L HYPONeX No. 1, 1 g L" Peptone,
1% sucrose, 2 g L™ charcoal, 25 g L™ banana, 50 g L potato, and 8 g L bacto agar after exposure with various colchicine concentra-
tions for various days in a liquid medium. Liquid medium is the same as the HYPONeX No. 1. medium which contains 2 g L" HY-
PONeX No. 1, 1 g L' Peptone, and 1% sucrose. Each treatment had 3 replications with 50 protocorm explants per replication.

¥ Percentage of survival rate = (no. of green and protocorms/50) x 100%.

* Percentage of ploidy = (no. of ploidy explants/33 survival explants) x 100%.

" Means in the same column with different letters are significantly different (P < 0.05) by LSD test.

NS, ", "": Non-significant, significant at 0.05, and 0.01 levels, respectively.
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1. DL0.1 0.5 2.5 mM k7Kl 22 JdE B 85 A5 6 Ji A R T Phalaenopsis pulcherrima fma. coerulea JRERES 1 ~
24~ 8d1BKK 8 wk FrE B A BB - L8 1 9% (HYPONeX No. I.N:P:K=7:6:19) 54 2 g L
FEEF 1 9% ~ 1 g L' Peptone ~ 1% JiEHE ~ 2 g L JEMEDK ~ 25 g L' F#E ~ 50 g L' BB 8 g L bacto agar -

$FHA4H (control) Ry RERKAIZE R HL Z [FEKES BT CET 1 9RiEdk -

Fig. 1. Growth of protocorm explants of Phalaenopsis pulcherrima fma. coerulea for 8 wk culturing on HYPONeX
No. 1.(N:P:K=7:6:19) medium contains 2 g L HYPONeX No. 1, I g L Peptone, 1% sucrose, 2 g L™ char-
coal, 25 g L' banana, 50 g L' potato, and 8 g L' bacto agar after exposuring with 0.1, 0.5, 2.5 mM colchicine for 1,

2, 4, 8 d in a liquid medium. Control is protocorm explants culturing on the same HYPONeX No. 1 solid medium
directly without colchicine exposure treatment. Bar = 1 cm.
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Phalaenopsis pulcherrima fma. coerulea > 2x ~ 3x ~
4x ~ 6x A1 8x fEBiie = Bk

Fig. 2. Flow of cytometric histograms of 2x, 3x, 4x,

6x, and 8x types of ploidy of Phalaenopsis pulcherrima
fma. coerulea plantlets.

67% H531H

%2 (Griesbach 1981) o [RI[It > H5HE AG Y BE R B L
BIRENES » BRI TS 28
Y SAT B BB (Chakraborti ef al. 1998)
Azmi et al. (2016) DIFK/KAIZEEEF % 3 d i
TR TEA A BHEL T 5 > SRAE Rl iR S fE B 16
T o 4 fEASTEARAVEE BT 2 100% « DIgERS 77
NFBE L ERENF > TER A S L BE SR ny B
BEUIMR € (rhizome) ~ [HIKAE S » ALFEHEE
BAESEIsHRERRE ZFHE etk
I 2 305 © F 7 e ol T B S 2 iraat
ZEiME > B EREEE E i Z MK (Griesbach
1981; Hsia et al. 2010) » KA EG IR DI L@
R A TR P. pulcherrima fma. coerulea JRER
RS ERBEME - RAFGFEASEAER
SHEMVEESISN » ETHUSEEEEE LA ER
B8 HA R ZREERERNR -

B A 7T B At B2 E AR R4S R B U
AN ZR FE T S ~ o PR R R A - 0 DA R 3%
ERNEYE  BevEEBF EHE L EE:
B E o Griesbach (1981) DL 50 mg L (49 0.13
mM) B ZE P B R A Bk S 10 d > 26
HEh E2 Ry 48% (4 5 H 46% ~ 8 {548 2%) » DA
4 RS R T ELEAS > HMAEES BUE SRR
ELR - BUAWFRAESRAEML « Azmi ef al. (2016) 77
FILARKAKALIZE 50 mg L (47 0.13 mM) (3-5 d) £
500 mg L (47 1.3 mM) (5 d) 25 i A= i i
Phalaenopsis amabilis ¥%171% 3 d {6245 2 HEH L
T > 4 ERSTEMEEER 57 1l By 60% B2 100% >
DS 1,000-2,000 mg L (49 2.6-5.2 mM)
AT EA S afEEEHEED - Hsia e
al. (2009) FIFI/RAERETER T > BL2.5 mM X
KANZEFEEE 10 wk #RHY & /& GER 5 24 h -
S (e B SR B AR T 54.6% 0 H IS IE SR
& s DUMEBFE 0.625 mM Bk /KAl 2 [E f 5 B iR
B 48 S el T 2 wkoo BESRSD (R B R R
# (44.8%) > (HR R HFFE 8 & > BEUEEE
FiEEREK (20.4%) - HEEH 2.5 mM BKAD
R RS EEHERREIEREE 48 h ik > SR
MILEBI AR FRE 2 30 EECERE MRS
BUARRFTEE AR o BE4h - Hsia et al. (2010) >
IRREETEE AN 1.25 mM OK(I R EHE &8
SHETECFIEER 3 d» HEERFER EE
88.9% » DL 2.5 mM Bk/K(I Z R &8 G 4 i %
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3. EROA4TEWMERE Phalaenopsis pulcherrima fma. coerulea STEEHEEL AN W R HARL I BRI
5347 (A) 2n=2x =38 ~ (B) 2n=4x =76 ~ (C) 2n = 6x = 114 I (D) 2n = 8x = 152 -

Fig. 3. Squash staining in root tip chromosomes of Phalaenopsis pulcherrima fma. coerulea with chromosome
number of (A) 2n =2x =38, (B) 2n=4x =76, (C) 2n = 6x = 114, and (D) 2n= 8x = 152.

F%2. [hifE 2 Eas el R0 A FMIE RS Phalaenopsis pulcherrima fma. coerulea Bi5EEFTS > 4 {5HSTELE 2 B
EPEAR -

Table 2. Comparison on horticultural traits between diploid and tetraploid plants of Phalaenopsis pulcherrima fma.
coeruleda’.

Flower Stalk Stalk Leaf Leaf Ovary Ovary Capsule Capsule
diameter length diameter length width length width length width
Ploi cm cm mm cm cm cm mm cm cm
loidy ( ( (cm) (

Diploid 24+00b" 465+2.6a 2.6+0.0b 147+0.7a 23+£0.1b 1.8+02b 1.6+£0.0b 24+0.1b 0.7+0.0b
Tetraploid 3.0+£0.0a 384+21b 3.1+01a 122+0.8b 3.5+0.1a 20+0.1a 20+00a 32+0.la 09+00a

* Diploid and tetraploid plants were cultivated in a pad and fan green house for 60 wk, and 7 of diploid and tetraploid plants which
flowering at the same time were used for horticultural traits investigation. Stalk length did not include inflorescence length, stalk
diameter was measured in the third section of stalk, leaf length and width were measured in the largest leaf, and seed capsule length
and width (not include gynophore) were measured 12 wk after pollination.

¥ Means in the same column with different letters are significantly different (P < 0.05) by LSD test.
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4, EEREOWHERS Phalaenopsis pulcherrima fma. coerulea 2 {EHSH 4 (ERSTERR 2 A LB M 2 LRE -
Fig. 4. Flower and capsule traits of diploid and tetraploid plants of Phalaenopsis pulcherrima fma. coerulea. Bar =

1 cm.
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% (85.5-93.3%) » FEEPKAIZREHIREELR
B8 > 1755 RES % 2 69.6-72.5% » {H a3k 2
H 2588 (3x ~ 4x ~ 6x ~ 8x) MYELREET| > AT
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B2 A R - BB e B R SR 3 A
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PRI R P e i BER B ] 00 2H 78 & TG & U7 e 12
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Effects of Colchicine Treatments on Polyploidy
Induction Using Protocorms of Phalaenopsis
pulcherrima fma. coerulea

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

Abstract

Tsao, C. Y., U. C. Chen, R. Y. Wu, T. Y. Wu, and C. N. Hsia. 2018. Effects of colchicine
treatments on polyploidy induction using protocorm of Phalaenopsis pulcherrima fma.
coerulea. J. Taiwan Agric. Res. 67(3):247-257.

Effects of colchicine concentration and exposure time on polyploidy induction, using 6-wk-old
protocorms of Phalaenopsis pulcherrima fma. coerulea, were conducted in this study. Ploidy levels
of seedlings derived from colchicine treatments were analyzed by flow cytometry and chromosome
counting of root tips. Results showed that the highest survival rates of 85.5-93.3% were found on
protocorms exposed with various concentrations of colchicine for 1 d. It was found that survival rate
decreased along with colchicine exposure time. In addition, both factors of colchicine concentration
and exposure time had significant interaction on survival rate of protocorms. Both 0.1 mM colchicine
for 1 d and 2.5 mM colchicine for 8 d had the highest polyploidy induction rates of 43.9% and 46.0%,
respectively. However, a better growth of protocorms as well as plantlet development was observed
from the former treatment. Comparison on horticultural traits of diploid and tetraploid plants showed
that tetraploid with lager flowers and seed capsules, thicker diameter of stalk and ovary, shorter length
of leaf and stalk, and thicker texture of petal were observed. Although tetraploid plants show better
horticultural traits than that of diploid plants, their hybridization affinity needs more cross investiga-
tions for further information.

Key words: Phalaenopsis, Protocorm, Colchicine, Polyploidy, Flow cytometry.

Received: August 15, 2017; Accepted: December 17, 2017.
" Corresponding author, e-mail: hsia@tari.gov.tw
! Assistant Research Fellows, Biotechnology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.
* Assistant Research Fellow, Floriculture Research Center, Taiwan Agricultural Research Institute, Yulin, Taiwan, ROC.
* Project Assistant, Biotechnology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.
* Research Fellow, Biotechnology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.



	台灣農業研究67(3)-02 夏奇鈮

