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ABSTRACT In an effort to optimize tissue culture conditions for genetic transformation of tall fescue (Festuca
arundinacea Schreb.), an efficient plant regeneration system from seed-derived calli was established. MS medium
containing 6 mg/L 2,4-dichlorophenoxy acetic acid (2,4-D) and 0.1 mg/L benzyladenine (BA) were optimal for
embryogenic callus formation from mature seed and had a strong effect on successive plant regeneration. The
plant regeneration frequency above 50% was observed when embryogenic calli induced in this medium were
transferred to N6 medium supplemented with 1 mg/L 2,4-D and 3 mg/l. BA. Among several basic media, MS
and N6 medium were optimal for callus induction and plant regeneration, respectively. ‘Kentuéky—31’ showed
to have high frequencies of embryogenic callus induction and plant regeneration up to 58.3 and 50%, res-
pectively. Addition of sucrose to the regeneration medium as a carbon source increased regeneration frequency
up to 55%. A short tissue culture period and high-frequency regeneration system established in this study will
be useful for molecular breeding of tall fescue through genetic transformation.
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Table 1. Effect of auxins on callus

formation and plant regeneration from mature seed cultures

rSgrSlV::(};r No. of seeds Callus formation C\jel:li;;tff::l Plant regeneration
(6 mg/L) transferred’ (%) seed (me) (%)

2,4-D 120 57.1 54+22 54.0
Dicamba 120 54.2 69126 52.0

NAA 120 26.7 36421 42.0

1AA 120 - 18.8 21%2.8 36.0

*Dehusked mature seeds were placed on MS medium containing 3% sucrose, | mg/L thiamine-HCI, 100 mg/l myo-inositol and 5 g/LL

Gelite. and cultured for 6 weeks.

*Calli were transferred to N6 medium containing 3% sucrose, 1 mg/L 2,4-D, 3 mg/l BAP, | mg/L thiamine-HCI, 100 mg/l
myo-inositol, 5 mg/L K2504, 2 mg/L. copper sulfate and 5 g/L Gelite. and cultured for 6 weeks.

Table 2. Effect of 2,4-D and BA on callus formation and plant regeneration from mature seed cultures of tall fescue (cv.

Kentucky-31)

Growth regulator (mg/L) No. of seeds Caltlus Callus fresh weight Plant
2,4-D BA transferred® formation (%) per seed (mg) regeneration (%)h

0 - 50 0 0 0

3 - 120 22.0 37x1.5 37.0

6 - 120 56.0 58+1.9 55.0

9 - 120 43.0 56+3.2 43.0

6 0.1 120 54.0 66+2.1 57.0

6 0.5 120 47.0 46+13 420

6 1.0 120 37.0 31£1.8 34.0

‘Dehusked mature seeds were placed on MS medium containing 3% sucrose, 1 mg/L thiamine-HCI, 100 mg/l myo-inositol and 5 g/L

Gelite. and cultured for 6 weeks.

*Calli were transferred to N6 medium containing 3% sucrose, 1 mg/L thiamine-HCI, 100 mg/l myo-inositol, 5 mg/L K;SO04, 2 mg/L.

copper sulfate and 5 g/L. Gelite. and cultured for 6 weeks.
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Table 3. Effect of 2,4-D and BA on plant regeneration from mature seed culture of tall fescue (cv. Kentucky-31)

Growth regulator (mg/L)

Plant regeneration®

2,4-D BA (%)
1 0.5 215
1 1 25.0
1 3 53.5
1 5 38.6
2 0.5 285
2 1 25.0
2 3 215
2 5 20.0

“Calli were transferred to N6 medium containing 3% sucrose, 1 mg/L thiamine-HCI, 100 mg/l myo-inositol, 5 mg/L K»SOs, 2 mg/L

copper sulfate and 5 g/L. Gelite. and cultured for 6 weeks.

Table 4. Effect of cultivars on callus formation and plant regeneration from maturé seed cultures of tall fescue

Cultivar- No. of seeds transferred® Callus formation (%) I\‘[I;n;)fi:rcr:gl Plant regeneration (%)
Cajun 120 375 100 42.0
Fawn 120 46.5 100 24.0
Hokuryo 120 26.0 100 37.0
Kentucky-31 120 583 100 52.0

"Dehusked mature seeds were cultured on the callus induction medium (MS medium containing 6 mg/L. 2,4-D, 0.1 mg/L BA, 1 mg/L
thiamine-HCI, 100 mg/L. myo-inositol, 3% sucrose, 5 g/L Gelrite), and cultured for 6 weeks.

*Calli were transferred to the regeneration medium (N6 medium containing | mg/L 2,4-D, 3 mg/L BAP, 5 mg/L. K,804, 2 mg/L
copper sulfate 1 mg/L. thiamine-HCl, 100 mg/L myo-inositol, 3% sucrose and 5 g/L Gelite), and cultured for 6 weeks.
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Table 5. Effect of media on callus formation and plant regeneration in mature seeds cultures of tall fescue (cv. Kentucky-31)

Media hlt:énzgeif:;s Callus (()f/(z;n ation No. of calli transferred regenefaljir(]); %)
MS 120 55.0 100 43.0

N6 120 53.5 100 52.0

SH 120 46.5 100 - 27.0

®Calli cultured on the callus induction medium (see the footnote in Table 4) were used.
*Calli were transferred to the regeneration medium (see the footnote in Table 4), and cultured for 6 weeks.

Table 6. Effect of carbon sources on callus formation and plant regeneration in mature seed cultures of tall fescue (cv. Kentucky-31)

Carbon source No. of seeds transferred® Callus (E;);mation No. of calli transferred regenelr);?ir(l)tn %
Sucrose 120 56.5 100 55.0
Maltose 120 52.0 100 51.0
Glucose 120 43.0 100 45.0
Sorbitol 120 23.5 100 21.0

*Dehusked mature seeds were cultured on the MS medium containing 6 mg/L. 2,4-D, 0.1 mg/L BA, 1 mg/L thiamine-HCI, 100 mg/L

myo-inositol, 5 g/l. Gelrite, and cultured for 6 weeks.

*Calli were transferred to the N6 medium containing 1 mg/L 2,4-D, 3 mg/L BAP, 5 mg/L. K,SQ,, 2 mg/L. copper sulfate I mg/L
thiamine-HCI, 100 mg/L. myo-inositol and 5 g/L. Gelite, and cultured for 6 weeks.
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Figure 1. Plant regeneration from mature seed-derived callus
of tall fescue. A, Calli induced from mature seeds cultured on
the callus induction medium; B, Embryogenic callus formed
from a seed; C and D, Plant regeneration from embryogenic
calli in the regeneration medium; E, Plantlets cultured in the
rooting medium; F and G, Whole plants grown in pots under
green house.
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