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Effect of Plant Growth Regulators on Callus Induction and
Plant Regeneration from Mature Seed Culture of Miscanthus

sinensis

Choong-Hoon Park, Yong-Goo Kim, Kyung-Hee Kim, Iftekhar Alam, Hyo-Jin Lee,
Shamima Akhtar Sharmin, Ki-Won Lee* and Byung-Hyun Lee

ABSTRACT

In order to optimize tissue culture conditions for genetic transformation of Miscanthus sinensis, we
investigated the effects of different plant growth regulators on callus induction and plant regeneration using
mature seeds as explant. Dehusked mature seeds were cultured on MS medium supplemented with 3 to 10
mg/L 2,4-D, dicamba or NAA, 30 g/L sucrose and 750 mg/L MgCl, - 6H,O. A number of combinations of
auxin and cytokinin (BA, kinetin) were also used. MS medium containing 3 mg/L 2,4-D was found optimal
for embryogenic callus induction (75.7%) from mature seed. The highest number of plants were regenerated
(44.6%) upon transferring the embryogenic callus to MS medium supplemented with 1 mg/L 2,4-D plus 2
mg/L BA. This high efficient plant regeneration system could be useful to use for molecular breeding of
new cultivars by genetic transformation.

(Key words : Callus, Plant growth regulators, Miscanthus)
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Table 1. Effect of different concentration of auxins on callus induction from mature seeds of

Miscanthus sinensis

Auxins (mg/L) No. of seeds transferred  No. of callus induced*

Callus induction (%)*

0 150 0 0
3 150 113.6+2.5 75.7£1.6
2,4-D 5 150 104.64+3.2 69.7+2.1
7 150 97.0+4.0 64.6+2.6
10 150 79.0+6.2 52.6+4.1
0 150 0 0
150 77.3+1.5 51.5+1.0
Dicamba 5 150 81.3+4.5 54.2+£3.0
7 150 73.0£3.6 48.6+2.4
10 150 73.343.5 48.8+2.3
0 150 0 0
150 3.3+0.5 2.2+0.3
NAA 5 150 3.0+1.7 1.9+1.1
7 150 4.6+2.0 3.0+1.3
10 150 7.3+0.5 4.8+0.4

* Values represent the meantstandard deviation (SD) of three independent experiments
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Table 2. Effect of auxins and cytokinins on callus induction from mature seeds of Miscanthus

sinensis

Growth regulators No. of seeds

No. of callus Callus induction

(mg/L) transferred induced* (%)*
2,4-D BA
0 150 112.3+£2.5 74.8+1.6
3 0.1 150 29.0+4.5 19.3£3.0
03 150 32.0+4.5 2143.0
2,4-D Kinetin
0 150 112.3+£2.5 74.8+1.6
3 0.1 150 40.64+3.2 27.1£2.1
0.3 150 12.6£2.0 8.4+1.3
Dicamba BA
0 150 79.6+4.0 53.1£2.6
5 0.1 150 24.6+2.0 16.4+1.3
0.3 150 20.3+4.5 13.5£3.0
Dicamba Kinetin
0 150 79.6+4.0 53.1£2.6
5 0.1 150 28.0+6.2 18.6+4.1
03 150 21.0£1.7 13.9+1.1

* Values represent the meantstandard deviation (SD) of three independent experiments.
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Table 3. Effect of different concentration cytokinins on plant regeneration from mature
seeds-derived callus of Miscanthus sinensis

Cytokinins (mg/L)

No. of calli transferred

Plant regeneration (%)*

0 100 13.6+1.1

BA 2 100 37.3+£3.0
4 100 20.6+3.2

0 100 14.342.5

Kinetin 2 100 40.6+3.5
4 100 17.3£1.5

* Values represent the meantstandard deviation (SD) of three independent experiments.

Table 4. Effect of auxins and cytokinins on plant regeneration from mature seeds-derived

callus of Miscanthus sinensis

Growth regulators (mg/L)

No. of calli transferred

Plant regeneration (%)*

2,4-D BA
0 100 36.3+2.5
1 2 100 44.6+3.5
3 100 32.6+3.5
2,4-D Kinetin
0 100 41.3+2.3
1 2 100 24.0+2.6
3 100 27.6+3.5
Dicamba BA
0 100 36.3+2.5
1 2 100 18.6+3.0
3 100 36.0+4.0
Dicamba Kinetin
0 100 41.3+2.3
1 2 100 12.0+1.7
3 100 22.0+2.6

* Values represent the meantstandard deviation (SD) of three independent experiments.
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Fig. 1. Plant regeneration from seed-derived callus of Miscanthus sinensis. (A) Calli induced
from mature seeds cultured on the callus induction medium; (B) Embryogenic callus
formed from a seed; (C) Plant regeneration from embryogenic calli in the regeneration

medium;

(D) Development of a shoot cultured

in the regeneration medium; (E)

Plantlets cultured in the rooting medium; (F) Whole plant grown in pot.
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