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Embryogenesis and Plant Regeneration from Immature Cotyledon
Culture Soybean
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ABSTRACT

Young soybean cotyledons of various sizes were cultured on MS basic medium added
with B-5, vitamins, NAA and other growth regulators at various concentrations. It was found that
modified MS medium plus 7.5 to 10.0 mg/1 NAA and 15 gm/1 sucrose induced best embryoid formation.
No effect was detected from other growth promoters or amino acids ( such as casein hydrolysate )
used in the experiment. Culture growth responses were also varietal dependent. It was observed
that culture of ¢ SJ4 ’ cotyledon had the highest frequency of embryoid formation.
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Table 1 Callus and embryoid formation after immature soybean SJ5 cotyledons cultured under 4

concentrations of NAA for 4 weeks.

Conc. of NAA (mg/1) 10 15 20 25

Cot. diam. (mm ) 35 5-8 35 5-8 35 5-8 35 5-8
No. of cotyledons 32 74 59 48 35 61 20 88
No. of embryoids 23 - 21 7 1 1 1 -
# Embryoids/cot. 0.72 0 0.36 0.15 0.03 0.02 0.05 0
Callus formation' + + + ++ + ++ + + 4+ ++ 4+ + +

1
o4+, HH+E

represent little, moderate, good, and very good callus formation, respectively.

Table 2 Effect of NAA concentration on embryoid production of soybean SJ5-immature cotyledons,

NAA concentration ( mg/1)

Characters observed

5.0 1.5 10.0 12.5 15.0
No. of cotyledons 109 130 112 103 115
No. of embryoids 238 211 224 117 3
# Embryoids/cot. 2.18 1.62 2.00 1.14 0.03
.No. of plantlets 4 12 - - -
Callus formation1 + + +
Root formationl + +
Embryoid segregation2 ++++ ++ + + + + + +

1
+, ++

represent little and moderate callus or root formation.

2 .
+, ++, +++, ++ + + indicate that the cultured explants produced embryoids at the rate < 40%, 40-60%, 60-80%

and > 80%, respectively.
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Table 3 Effect of sucrose concentration on embryoid formation of soybean SJ5 after 4 weeks

of culturing.

Sucrose concentration ( g/1)

Characters observed

10 15 20 25 30
No. of cotyledons 126 116 121 126 126
No. of embryoids 110 126 89 86 65
4 Embryoids/cot. 0.87 1.09 0.74 0.68 0.52
Callus formationl + + + + + + + + + + +

! ++ and + + + represent moderate and good callus formation.
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Table 4 Effect of casein hydrolysate ( CH ) concentration on promotion of embryoid production
in soybean NW1 and SJ4.

Conc. of CH ( mg/1) 0 200 400 600 800 1,000
Cultivars NwW1 SJ4 NwW1 SJ4 Nw1l S)4 NW1 S)4 NwW1 SJ4 NW1 S)4
No. of cotyledons 72 54 54 123 72 129 54 165 48 138 93 159
No. of embryoids 75 30 72 63 57 90 69 54 36 57 36 99

# Embryoids/cot. 1.04 0.56 1.33 0.51 0.79 0.70 1.28 0.33 0.75 0.41 0.39 0.62
No. of planlets - - - 1 - - - - - -
Callus formation ' ++ ++ ++ +++ ++ ++ + + + + + +
Size of embryoid > b b b b d e e £f

1

+, +4+, +++
2

a,b,c,d,e

represent little, moderate, and good callus formation, respectively.

represent more than 80%, 60-80%, 40-60%, 20-40%, of embryoids are equal to or larger than 2 mm

in diameter, respectively.

represents all of embryoids are smaller than 2 mm.

Table 5 Embryoid formation of 4 soybean genotypes on MS culture medium having Gamborg’s
B-§ vitamins, 7.5 g/1 NAA and. 15 g/1 sucrose.

Characters observed

Soybean genotypes

SJ4 SJ5 NW1 MTD22
No. of cotyledons 188 148 128 86
No. of embryoids 135 78 80 57
# Embryoids/cot. 0.72 0.52 0.67 0.66
No. of plantlets 2 3 1 -
Callus formation1 + + + +
Size of embryoid2 c a c d

1
+ and + +

a,b,c,d,e

represent little and moderate callus formation.

represent more than 80%, 60-80%, 40-60%, 20-40% of embryoids are equal to or larger than 2 mm

in diameter, respectively.
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