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Factors Affecting Callus Induction and Plant Regeneration

from Mature Seed of Zoysiagrass (Zoysia japonica Steud.)
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Park**, Byung-Ryul Sung**, Hyo Shin Lee*** and Byung-Hyun Lee

ABSTRACT

In an effort to optimize tissue culture responses of zoysiagrass (Zoysia japonica Steud.) for genetic
transformation, factors affecting callus induction and plant regeneration were investigated. MS medium
containing 3 mg/L 2,4-D was optimal for embryogenic callus induction from mature seed. The plant
regeneration frequency of 73.3% was observed when embryogenic calli induced in this medium were
transferred to N6 medium supplemented with 0.1 mg/L 2,4-D and 5 mg/L BA. Among several basic
media, MS and N6 medium were optimal for callus induction and plant regeneration, respectively.
Regenerated plants were grown normally when shoots transplanted to the soil. A rapid and efficient
plant regeneration system established in this study will be useful for molecular breeding of turfgrass
through genetic transformation.
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Table 1. Effects of different concentrations of auxins on callus induction from mature seeds

of Zoysia japonica Steud

Auxins (mg/L) No. of seeds No. of catlus Callus induction  Callus fresh weight

tested induced® (%) (mg)’

1 60 47 78.3 105.9

3 60 51 85.0 83.1

2,4-D 5 60 49 81.6 60.2
7 60 46 76.6 459

9 60 43 71.6 32.8

1 60 43 71.6 46.1

3 60 47 78.3 66.8

NAA 5 60 46 76.6 37.6
7 60 45 75.0 77.0

9 60 44 733 79.3

1 60 39 65.0 26.8

3 60 44 733 27.0

IAA 5 60 42 70.0 32.8
7 60 42 70.0 20.6

9 60 41 68.3 21.0

* Mature seeds were cultured on MS medium containing 1~9 mg/L auxins, 1 g/L casein hydrolysate, 1 mg/L
thiamin-HCl, 0.25 g/L myo-inositol, 0.7 g/l. proline, 30 g/L sucrose and 4 g/l gelrite, and cultured for 6

weeks

® Data represent mean of callus fresh weight formed from one seed.
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Table 2. Effects of different combinations of 2,4-D and BA on plant regeneration from mature
seed-derived calli of Zoysia japonica Steud

Growth regulators (mg/L) No. of calli No. of plants Plant regeneration
2,4-D BA cultured® regenerated (%)
1 60 24 40.0
0 3 60 30 50.0
5 60 34 56.6
1 60 32 533
0.1 3 60 38 633
5 60 44 73.3
1 60 26 43.3
1 3 60 28 46.6
5 60 34 56.6
1 60 20 333
3 3 60 22 36.6
5 60 26 43.3

* Calli were transferred to N6 medium containing different concentrations of growth regulators with 1 g/l casein
hydrolysate, 4 mg/L thiamine-HCI, 0.7 g/l. L-proline, 0.25 g/I. myo-inositol, 30 g/L sucrose and 4 g/L gelrite,

and cultured for 3 weeks.
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Table 3. Effects of different combinations of 2,4-D and kinetin on plant regeneration from
seed-derived calli of Zoysia japonica Steud

Growth regulators (mg/L) No. of calli No. of plants Plant regeneration
24-D Kinetin cultured® regenerated (%)
1 60 20 333
0 3 60 28 46.6
5 60 30 50.0
1 60 28 46.6
0.1 3 60 30 50.0
5 60 34 56.6
1 60 28 46.6
1 3 60 32 53.3
5 60 32 53.3
1 60 12 20.0
3 3 60 16 26.6
5 60 16 26.6

® Calli were transferred to N6 medium containing different concentrations of growth regulators with 1 g/L casein
hydrolysate, 4 mg/L thiamine-HCl, 0.7 g/L L-proline, (.25 g/L myo-inositol, 30 g/L sucrose and 4 g/L gelrite,

and cultured for 3 weeks.
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Table 4. Effect of basic medium on callus induction and plant regeneration from mature
seed culture of Zoysia japonica Steud

Medium No. of seeds No. of calli No. of calli Plant regeneration
testeda induced (%) cultured” (%)
MS 120 101 (84.2) 100 63.0
N6 120 97 (80.8) 100 73.0
SH 120 93 (77.5) 100 56.0

* Mature seeds were cultured on media containing 3 mg/L 2,4-D, 1 g/L casein hydrolysate, 1 mg/L thiamin-HClI,
0.25 g/I. myo-inositol, 0.7 g/L. proline, 30 g/L. sucrose and 4 g/L gelrite, and cultured for 6 weeks.

® Calli were transferred to each basic medium containing 0.1 mg/L 2,4-D, 5 mg/L. BA, 1 g/L casein hydrolysate,
4 mg/L thiamine-HCl, 0.7 g/ L-proline, 0.25 g/l. myo-inositol, 30 g/L sucrose and 4 g/L gelrite, and cultured
for 3 weeks.
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