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Effects of Media Replacement and Environmental Control for in vitro
Microtuber Production of Yam (Dioscorea opposita Thunb.)

Eun Ah Jeong, Jeong Hak Jeong and Soon Tae Kwon*
Department of Horticulture and Breeding, Andong National University, Gyeongbuk 760-749, Korea

Abstract - To figure out optimum culturing condition for in vitro yam (Dioscorea opposita Thunb.) production, various
media components and environmental controls were evaluated, effective temperature, light condition and timing of the
liquid media replacement for multiplication of yam in liquid culture were determined in this study. There was no visible
difference detected for 15°C and 25°C temperature conditions. At 25°C, continuous light condition was more effective
compared to 16 hour light/ 8 hour dark condition. Effect of media replacement was tested, and approximately 5 more
microtubers obtained and 70% of increase in weight was detected when media replacement was performed. Timing for
media replacement was tested at 2, 4, 6, 8, and 10 weeks after initial culture for 12 weeks. Considering both number and
weight of microtubers, replacement of media 6 weeks after initial culture was most effective. In terms of component of
media, significant increase in weight of microtubers was observed in MS media containing sucrose 60g-L™" . In summary, the
most effective condition for in vitro propagation of chinese yam is replacing medium 6 weeks after initial inoculation with
MS medium containing sucrose 60g-L™" in continuous light condition.
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Table 1. Effects of photoperiod on in vitro growth of D. opposita plantlet®

Day length No. of axillary bud Plant fresh wt. No. of microtubers
(hrs) (No./flask) (g/flask) (/flask)
24 38.02" 4.7a 3.6a
16 23.0b 4.5a 1.2b

“Five stems having single node were inoculated with three replications on 250 ml E-flask containing 30 ml MS medium and cultured

at 25 = 1C for 6 weeks.
*Mean separation within columns by DMRT at 5% level.
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Table 2. Effects of various cultural temperature and day length on in vitro growth and microtuber production of D.

opposita’
Temp.(C)/ Day No. of axillary bud Plant fresh wt. No. of microtubers Fresh wt. of
length(hrs) (/flask) (g/flask) (/flask) microtubers(g/flask)
15/ 0 26.2a" 8.76b 14.0b 1.89¢
15/ 8 26.8a 8.48b 12.0b 1.81c
15/24 25.6a 8.58b 15.6b 1.68¢
25/0 32.0a 8.51b 14.2b 2.16bc
25/ 8 31.0a 11.94a 19.8b 3.00ab
25/24 35.0a 11.70a 31.0a 3.18a

“Five stems having single node were inoculated with three replications on 250 ml E-flask containing 30 ml MS medium and cultured
at 25 = 1C for 6 weeks, then each treatment were cultured for 6 weeks at 25 or 15C under 0, 8, 24 hours light.
YMean separation within columns by DMRT at 5% level.
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Fig. 1. Effect of medium replacement on microtuber production of Dioscorea opposita.”

“Five stems having single node were inoculated on 250 ml E-flask containing 30 ml MS medium supplemented with 30 sg;L'I sucrose

and cultured at 25 + 1°C under 24 hours light.

*No change means that explants were grown for 12 weeks without medium replacement. medium replacement means that explants

were replaces with new fresh medium at 6 weeks after inoculation and were cultured for 6 weeks.

Values are mean + standard deviation with three replications.
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Fig. 2. Plant fresh weight and number of nodes of in vitro
cultures of Dioscorea opposita” as affected by medium
replacement.

“Five stems having single node were inoculated on 250 ml
E-flask containing 30 ml MS medium supplemented with 30 g
L' sucrose and cultured at 25 + 1C under 24 hours light.
Culture were replaced with new fresh medium every 2 weeks
until 12 weeks after culture. Values are mean + standard
deviation with three replications.
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Fig. 3. Weight and number of microtubers produced by in
vitro culture of Dioscorea oppositd” as affected by medium
replacement.

“Five stems having single node were inoculated on 250 ml
E-flask containing 30 ml MS medium supplemented with 30 g
L' sucrose and cultured at 25 + 1°C under 24 hours light.
Culture were replaced with new fresh medium every 2 weeks until
12 weeks after culture. Values are mean + standard deviation
with three replications.
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Table 3. Effects of changing media on in vifro growth and microtuber production of D. opposita”

No. of microtubers Fresh wt. of
Media chansed N'(ii of ﬁPlim (/flask) microtubers(g/flask)
edia change axillary esh wt.
1~5 6~10 11~15 1~5 6~10 11~15
bud(/flask) (g/flask) o Total o Total
(mm) in diameter (mm) in diameter
No change’ 33.3a" 730b 47a 6.0a 3.0a 13.7a 0.07a 0.80a 1.03b 1.90c

Change with sucrose 30 g-L'1 44.8a 11.05a 10.0a 11.8a 3.5a 253a 0.14a 1.50a 1.55ab 3.19b
sucrose 60 g-L'1 34.7a 11.10a 43a 8.0a 6.0a 183a 0.12a 0.78a 3.57a 4.47a

sucrose 60 g+ 44.7a 13.57a 73a 10.7a 4.0a 22.0a 0.11a 1.98a 2.30ab 4.39a
BA0.1 mgL’
“Five stems having single node were inoculated on 250 ml e-flask containing 30 ml MS medium supplemented with 30 gL' sucrose
and cultured at 25 + 1°C under 24 hours light.
"No change means that explants were grown with original medium for 12 weeks without medium replacement. Other treatments

changed media at 6 weeks after inoculation with MS media supplemented with modified sucrose concentrations and BA.
*Mean separation within columns by DMRT at 5% level.
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