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Abstract To investigate the optimal conditions for shoot
organogenesis in Astragalus sinicus L., hypocotyl explants
were cultured in Murashige & Skoog’s (MS) medium
supplemented with 0.1, 1.0, 2.0, or 4.0 mg/L 2,4-dichlorophenoxy
acetic acid (2,4-D) for 6 weeks. 2,4-D concentration
significantly effected morphogenesis: some produced calli
with adventitious shoots and roots, some produced calli with
adventitious roots, some produced only calli, and some
produced deep-brownish calli with roots. The formation of
calli with shoots and/or roots was observed at lower levels of
2,4-D, whereas calli without shoots or with deep-brownish
roots were formed after treatment with higher levels of
2,4-D. Also, a shoot organogenesis ability of callus clones
was observed after treatment with medium with 0.1 or 1.0
mg/L 2,4-D grown in MS medium with combinations of
benzyl adenine (BA) and 2,4-D for 4 weeks. Medium with a
combination of BA and 2,4-D was effective for shoot
formation, whereas root organogenesis from calli decreased.
The greatest amount of shoot formation was obtained when
calli were cultured in MS medium containing 1.0 mg/L
2,4-D and 0.5 mg/L. BA. Upon shoot transfer into 2 MS
basal medium, plantlets developed, and the plantlets grew
well in soil in a greenhouse.
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Fig. 1 Morphogenesis of cultures of hypocotyls explants of
Astragalus sinicus grown in MS medium containing various
concentrations of 2,4-D for 6 weeks. A: Callus with adventitious
roots. B: Callus with adventitious shoots and roots. C: Deep-brownish
callus with roots



398

J Plant Biotechnol (2015) 42:396-400

Table 1 Morphogenesis of Astragalus sinicus hypocotyl explants grown in MS medium containing various concentrations of 2,4-D

for 6 weeks
"No. of explants with various responses
2,4-D (mg/L) Callus with adventitious  Callus with adventitious Callus Deep-brownish callus with
shoots and roots roots roots
0.1 1.90+0.13 6.55+2.01 11.50+3.44 -
1.0 0.50+0.01 4.13+0.20 15.30+4.15 -
2.0 0.274+0.01 3.17+1.05 10.45+2.99 5.17+1.43
4.0 - - 3.17+1.31 16.80+£3.58

*Each value represents the meantstandard error of at least three replicates
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Fig. 2 Shoot organogenesis and plant regeneration from the
cultures of Astragalus sinicus callus clones grown in MS media
with combinations of BA and 2,4-D for 4 weeks. A: Shoot formation.
B: Plantlets. C: Plants growing in soil
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(Fig. 2A)E =AM 23} 1.0 mg/L 2,4-D + 0.1 mg/L BA
v R o A= 10.27Y, 1.0 mg/L 2,4-D + 0.5 mg/L BAH|| ] 9]
A= 15670, 1.0 mg/L 2,4-D + 1.0 mg/L BAWjR| A&
14771, 1.0 mg/L 2,4-D + 2.0 mg/L BAuj X of| A= 7.57] 2
ZAE QT Wb B E A5k ARAE 1.0 mgl
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T FY S(genus) DA B Astragalus melilotoides®] 73 2
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Table 2 The effects of BA on plant regeneration from sub-cultures of Astragalus sinicus callus clones treated with 1.0 or 2.0 mg/L

2,4-D for 4 weeks

BA combinations with 2,4-D 1.0 treatment

*No. of calli with morphogenesis

(mg/L) Calli with shoots Calli with roots Calli
BA 0.1+2,4-D 10.20+2.52 3.75+0.81 6.014£2.91
BA 0.5+2,4-D 15.67+1.28 0.33+0.71 4.6742.01
BA1.0+2,4-D 14.75+0.73 - 5.2143.11
BA2.0+2,4-D 7.51+0.01 - 13.17+0.08

*Each value represents the meantstandard error of at least three replicates
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