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ABSTRACT

Effects of culture medium supplements and osmotic stress treatment on embryogenic callus induction and
somatic embryogenesis were investigated in order to optimize tissue culture conditions of alfalfa(Medicago
sativa L.). SH medium containing 5mg/L 2,4-D and 0.2mg/L kinetin was optimal for embryogenic callus
induction from cotyledon tissue of alfalfa. Somatic embryos were formed when the embryogenic callus was
cultured on SH medium supplemented with 1mg/L 2,4-D and 2mg/L BA. Supplementation of 5mM L-pro-
line and 1g/L casein hydrolysate into the regeneration medium further increased plant regeneration
frequency. Osmotic stress treatment of callus appeared to improve the frequency of somatic embryo for-
mation, but the frequency of somatic embryo formation differed by the osmotic stress treatment using dif-
ferent osmotic stressors. The highest plant regeneration frequency of 30.7% was observed when embryogenic
callus was treated with 0.7M sucrose for 18h. Efficient regeneration system established in this study will be
useful for molecular breeding of alfalfa through genetic transformation.
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Table 1. Effect of growth regulators on in-
duction of embryogenic callus from
cotyledon of alfalfa

Frequency of embryogenic

Growth regulators callus (%)

5 mg/L 2,4-D 77+15°
5 mg/L 2,4-D + a
0.2 mg/L kinetin 237+25
5 mg/L 2,4-D + b
0.2 mg/L BA 13.3+35

Values represent the mean(+SD) of three independent
experiments. Different letters indicate significant dif-

ferences at P <0.05.

TCallus was cultured for 4 weeks on SH medium
containing each growth regulator, 3% sucrose and
0.25% gelrite.
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Table 2. Effect of growth regulators on so-
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Table 3. Effect of proline and casein hydro-
lysate on somatic embryo formation
in alfalfa

Frequency of somatic

Medium supplements
PP embryo formation (%)Jr

ledon-derived embryogenic callus of b
alfalfa None 9.7+3.1
. 5 mM L-proline 13.7+3.2%
Growth lat Frequency of somatic
rowth reguiators embryo formation (%)" 10 mM L-proline 12.0+2.1%
1 mg/L 2,4-D 0.7+0.3° 1 g/L Casein hydrolysate 12.3+21%
1 mg/L 24-D + 107+21° 2 g/L Casein hydrolysate 11.3+35%
2 mg/lL BA
5 mM L-proline +
1 mg/lL 24D + . pro’ 15.7 + 2.5°
36+12 1 g/L Casein hydrolysate

2 mg/L Kinetin

Values represent the mean(xSD) of three independent
experiments. Different letters indicate significant dif-
ferences at P <0.05.

TEmbryogenic callus was cultured on SH medium
containing each growth regulator, 3% sucrose and
0.25% gelrite.

Values represent the mean(+SD) of three independent
experiments. Different letters indicate significant dif-
ferences at P <0.05.

"Embryogenic callus was cultured on SH medium
containing 1 mg/L 2,4-D, 2 mg/L BA, 3% sucrose
and 0.25% gelrite.
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Fel whE A EA XH%Q%% ZAbeh A3, 717 (Arabidopsis  thaliana)®] 7%= 0.7M
—rﬂﬂl‘—r“)ﬂ Hl&l & é;%'] AEEES U mannitolo] Al 6~9A7F AES ~EHAE
BRItk (Table 4). w2 25 0.7M su- S o, AAE wje] Fg&o] HA 3
crose7t A7HE SH wlA|el Xske] 2447 AEE Ao HuHdth(lkedalwai 5,
7RA g 5 vhA] Ae Al AEsk wiAel  2003). o9 2 AREL vt AEd~
A Rt o AAME w FAES 2ARE o dAH At Az EE AAE )
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Table 4. Effect of osmotic stress on frequency (%) of somatic embryo formation in alfalfa

Duration of stress treatment (h)T

Kind of stresses

0 9 12 18 24

0.7 M Sucrose 153+ 2.0° 163+31°  227+32°  307+45  173+42%
0.7 M Mannitol 153+ 2.0° 160+35°  204+40™  16.7+3.8" 147 +25°
0.7 M Sorbitol 15.3 +2.0° 173461  200+2.7™  243+31° 15.0 + 1.0

Values represent the mean(£SD) of three independent experiments. Different letters indicate significant differences

at P<0.05.

TEmbryogenic callus was cultured on growth regulator-free SH medium containing 0.7 M sucrose, 0.7 M man-
nitol or 0.7 M sorbitol for 0-24 h, and then transferred to SH medium containing 1 mg/L 2,4-D, 2 mg/L
BA, 5 mM L-proline, 1 g/L casein hydrolysate, 3% sucrose and 0.25% gelrite.
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Fig. 1. Plant regeneration from osmotic stress-treated callus of alfalfa.
A, Embryogenic callus induced from cotyledon of alfalfa on the callus induction medium. B,
Osmotic stress-treated embryogenic callus with multiple somatic embryos that were cultured
in the regeneration medium. C, Regenerated plantlets cultured in the rooting medium. D,
Whole plants grown in pots under green house.
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