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Plant Regeneration From Mature Seed of Domestic ltalian

Ryegrass Cultivar
Kyung-Hee Kim, Yong-Goo Kim, Sung Hyun Heo, Ki-Won Lee' and Byung-Hyun Lee

ABSTRACT

In order to improve forage characteristics of Italian ryegrass by genetic transformation, an efficient callus
induction from mature seed and optimal plant regeneration system were established using a domestic
cultivar ‘Kospeed’. Addition of 5 mg/L of 2,4-D showed highest frequency of embryogenic callus induction
from mature seeds. N6 medium showed higher frequency of both callus induction and plant regeneration as
compared with MS and SH medium. The highest plant regeneration frequency 67% was obtained when
embryogenic calli were transferred to N6 medium containing 1mg/L 24-D and 5mg/L BA.
Supplementation of regeneration medium with sucrose at 30 g/L level maximized regeneration frequency as
compared to the other concentrations. These data would be very helpful for molecular breeding of domestic
Italian ryegrass cultivar through genetic transformation.

(Key words : Forage crop, Italian ryegrass, Kospeed, Plant regeneration)
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Table 1. Effect of 2,4-D on callus induction from mature seeds ltalian ryegrass, cv. Kospeed

Growth regulators (mg/L) N(;.ul(t)lfr es(e;?)ds Callus (E;));mation Callus (f;fgsilz) weight
0 70 0 0
3 70 30.0+£2.2 25+1.2
2,4-D 5 70 62.8+3.2 36+2.2
7 70 61.4+2.8 38+1.7
9 70 32.843.1 29+1.5
0 70 0 0
3 70 21.4+1.8 17+1.1
NAA 5 70 42.9+2.5 19+2.4
7 70 45.7+1.7 25+1.8
9 70 35.8+£3.2 2042.5

" Dehusked mature seeds were placed on N6 medium containing 1 g/L casein hydrolysate, 1 mg/L hiamine-HCI,
500 mg/L L-proline, 30 g/L sucrose, 5 g/L Gelrite, and cultured for 4 weeks.
? Data represent mean of callus fresh weight formed from one seed.
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Table 2. Effect of basal medium on callus induction from mature seed of Italian ryegrass cv.

Kospeed
Culture No. of seeds Callus formation Plant regeneration
media cultured (%)" (%)”

MS 70 62.5+2.8 60.8+5.3

N6 70 63.243.3 68.2+4.3

SH 70 57.5£2.1 50 2.3

Y Calli cultured on the callus induction medium (basal medium, 5 mg/L 2,4-D, 1 g/L casein hydrolysate, 1 mg/L
thiamine-HCI, 500 mg/L L-proline, 30 g/L sucrose, 5 g/L Gelrite) were used.

? Calli were transferred to the regeneration medium with each basal medium containing 1 mg/L 2,4-D, 5mg/L
BA, 1g/L casein hydrolysate, 1 mg/L thiamine-HCl, 500 mg/L L-proline, 30 g/L sucrose and 5 g/L Gelrite, and
cultured for 6 weeks.
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Table 3. Effect of growth regulators on plant regeneration from mature seed-derived callus of

Italian ryegrass cv. Kospeed

2,4-D BA No. of calli Plant regeneration
(mg/L) (mg/L) cultured” (%)”
0 70 2.0+2.0
0 3 70 38.0+1.7
5 70 58.0+2.3
8 70 51.0+1.9
0 70 1.8+£3.2
3 70 45.0+3.5
1 5 70 67.0+4.1
8 70 55.043.6

'Calli cultured on the callus induction medium (N6 medium, 5 mg/L 2,4-D, 1 g/L casein hydrolysate, 1 mg/L
thiamine-HCI, 500 mg/L L-proline, 30 g/L sucrose, 5 g/L Gelrite) were used. Calli were transferred to the
regeneration medium (N6 medium, 1 mg/L 2,4-D, 5 mg/L BA, 1 g/L casein hydrolysate, 1 mg/L thiamine-HCI,
500 mg/L L-proline, 30 g/L sucrose, 5 g/L Gelrite), and cultured for 6 weeks.
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Table 4. Effect of sucrose concentrations
on plant regeneration from mature
seed-derived callus of Italian rye-
grass cv. Kospeed

Sucrose No. of Plant

(g/L) callus cultured regeneration (%)"
20 70 63.3+1.5
30 70 68.1+2.3
40 70 58.843.1

Y Calli were transferred to the regeneration medium
(see the footnote in Table 3) containing different
concentrations of sucrose, and cultured for 6
weeks.
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Fig. 1.

Plant regeneration from seed-derived
callus of Italian ryegrass cv. Kos-
peed.

A, Embryogenic callus

induced from
mature seeds cultured on the callus
induction medium; B, Shoot regeneration
from embryogenic calli in the regener-
ation medium; C, Root formation of
plantlets  cultured in the rooting
medium; F, Whole plants grown in pot.
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