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Table 1. Effect of colchichine in a solid or a liquid medium for two weeks culturing on polyploidy induction of
12-week-old rhizomes of A. formosanus

Medium Colchicine Survival rate No. of plants Polyploidy (%)

type (mM) (%)° analyzed 2 4c 8C Chimera

Liquid 0.0 62.0a 20 100.0 0.0 0.0 0.0
0.025 28.7b 20 100.0 0.0 0.0 0.0
0.125 353b 31 90.3 6.5 3.2 0.0
0.625 240c¢ 29 44.8 37.9 6.9 10.3

Solid 0.0 673 a 20 100.0 0.0 0.0 0.0
0.025 30.7b 20 100.0 0.0 0.0 0.0
0.125 240c¢ 28 82.1 14.3 0.0 3.6
0.625 153 ¢ 10 60.0 20.0 10.0 10.0

“* Percentage data was analyzed after arcsine transformation.

<0.05) by LSD test.

Means in a column with different letters are significantly different (p
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Table 2. Effect of age of rhizomes of A. formosanus and concentration of colchicine in the solid medium on

induction of polyploidy shoot *

Age of rthizome Colchicin No. of Polyploidy (%)

(weeks) (uM) plants analyzed* 2C 3C 4C 7C 8C Chimera

10 0.0 20 100.0 0.0 0.0 0.0 0.0 0.0
0.025 20 80.0 10.0 10.0 0.0 0.0 0.0
0.25 12 75.0 8.3 8.3 0.0 0.0 8.3
2.5 26 50.0 7.7 30.8 0.0 39 7.7

11 0.025 20 80.0 0.0 0.0 0.0 0.0 20.0
0.25 13 69.2 15.4 0.0 0.0 0.0 15.4
25 39 84.6 7.7 2.6 0.0 0.0 5.1

14 0.025 20 100.0 0.0 0.0 0.0 0.0 0.0
0.25 168 74.4 0.6 10.1 0.0 0.0 14.9
2.5 139 453 0.7 31.7 5.0 5.0 12.2

* Rhizomes were incubated in the medium containing colchicine for 3 days.

¥ Total treated rhizomes for each treatment were 180.

DURE R 10 MR SRR 2.5 mM
AR AR B PR3 1624 48 [ 72
IR 0 SRR R FIERNN 63.3%E
72.2%Z[A - BERG RN 24 /NEF - f7iER
B TRE#EY (& 3) - Bl E - A RERIAE
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#& 2.5 mM FR/RfIIZERS 2 16 /NRFRIE 25 Ha 1k
L (HDURE 24 /NRERS RS - H 4 f5R8LEIR(G
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] 3. LI 2.5 mM HOR{IFARS RS B FE PR 58 0 10 SEBIR G RN R 2 i iah i %
Table 3. Effect of duration of incubation in the liquid medium containing 2.5 mM colchicine on the induction of
polyploidy from 10-week-old rhizomes of 4. formosanu

Culture period Survival rate ¥ No. of plants Polyploidy (%)

(h) (%) analyzed 2C 3C 4C Chimera
16 722a 12 66.7 0.0 16.7 16.7
24 68.9 a 11 36.4 9.1 455 9.1
43 63.8b 10 70.0 0.0 0.0 30.0
72 63.3b 22 63.3 9.1 0.0 27.3

* Percentage data was analyzed after arcsine transformation. Means in a column with different letters are significantly different
(p <0.05) by LSD test.
¥ Means in the column with different letters are significantly different (p < 0.05) by LSD test.

L. SRR R ROKMIREER ARG H AR ER MU EE - (A) MERE | ERE
T3 (B) #8 2.5 mM MOKIZRRAE IR — KRR 10 BHEAREIA BRI RZEIE 5 (O) HEFEROKL
FEHRARERL (D) HHFEFRMZEE -

Fig. 1. A. formosanus showing germination of seeds (A) and regeneration of shoot and leaf from colchicine-treated
rhizome (B-D). (A) Sterilized seeds germinated one week after sawing; (B) Growth of 10-week-old rhizomes on
the solid medium after treatment for 1 day in the liquid culture containing 2.5 mM colchicine; (C) A regenerated
shoot derived from the colchicine-treated rhizome; (D) Formation of a leaf from the shoot.
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In Vitro Induction of Polyploidy from Rhizomes of

: 1
Anoectochilus formosanus

Chi-Ni Hsia®®, Jian-Tan Huang®, Uei-Chern Chen?, Chin-Yi Tsao?, Shu-Hui Liang?,
and Shin-Sheng Tsay*

Abstract

Hsia, C. N., J. T. Huang, U. C. Chen, C. Y. Tsao, S. H. Liang, and S. S. Tsay. 2009. In Vitro induction of polyploidy
from rhizomes of Anoectochilus formosanus. J. Taiwan Agric. Res. 58:302-309.

This study was conducted to investigate effects of concentration, exposure duration of colchicine and
treating colchicine with liquid or solid agar medium on iz vitro induction of polyploidy from rhizomes of
Anoectochilus formosanus. Ploidy of shoots derived from rhizome explants were analyzed using a flow
cytometry. When the 12-week-old rhizome explants were cultured for two weeks in a solid agar
medium or in a liquid medium containing 0, 0.025, 0.125, and 0.625 mM colchicine, the induction rate of
polyploidy was the highest (44.8%) for the regenerated shoots in the liquid culture containing 0.625 mM
colchicine. When the 10-, 11-, and 14-week-old rhizome explants were cultured for 3 days on a solid
agar medium containing 0, 0.025, 0.25, and 2.5 mM colchicine, the induction rate of polyploidy (42.4%)
was the highest in the samples of 10-week-old and 14-week-old rhizomes on the medium containing 2.5 mM
colchicine. Moreover, the 14-week-old rhizomes produced higher number of polyploidy plants than that
of 10-week-old rhizomes because the former had a higher survival rate. When the 10-week-old
rhizomes were cultured for 16, 24, 48, and 72 hours in a liquid medium containing 2.5 mM colchicine, the
earliest polyploidy shoots showed in the treatment of 16 hour but the highest rate of tetraploid was found
in the treatment of 24 hour (45.5%). This study reveals that the 10-week-old rhizomes of 4. formosanus
are suitable explants for in vitro production of polyploidy plants as they produced high rate (54.6%) of
polyploidy plants after treating for 24 hour in the liquid culture containing 2.5 mM colchicines.

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