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Plant Regeneration from Embryo Derived Callus of
Aromatic Rice (Oryza sativa L.) Variety Khao Dawk Mali 105
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ABSTRACT

Effects of growth regulators, organic substances and some factors on callus induction and plant
regeneration from embryos of aromatic rice (Oryza sativa L.) variety Khao Dawk Mali 105 were stud-
ied. It was found that embryos cultured on Murashige and Skoog (MS) agar medium supplemented
with 2 mg/l 2,4-dichlorophenoxyacetic acid and 300 mg/l casein hydrolysate under light condition pro-
duced the high percentage of callus formation (96.3%). The average size of callus produced was larg-
est (9.4 mm). The calli dehydrated by placing in petridishes with covers for 7 days before transferring
to regenerating medium produced higher frequency of shoot regeneration than calli cultured on regen-
erating medium without dehydration. There were 2 kinds of the suitable media for plant regeneration,
One medium was MS agar medium supplemented with 1 mgl indoleacetic acid (IAA) and 4 mg/l
benzyladenine (BA) which induced the highest percentage of calli forming shoots (45.8%) and each
callus produced shoots average 7.9 shoots. Another medium was MS agar medium supplemented with
1 mg/l IAA, 4 mg/l BA and 1 g/l yeast extract which induced the high percentage of calli forming
shoots (45.5%) and each callus produced the highest number of shoots (average 8.7 shoots).

Key words : aromatic rice, regeneration, embryo culture, callus
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Table 1 Callus formation of aromatic
rice seeds of KDML 105
culturedon MS medium supple-
mented with various concentra-
tions of 2,4-D under light and
dark conditions. Each treatments
comprises 20 replications.

Light Dark
2,4-D ¢ Seed-  Size % Seed- Size of
(mg/1) forming of callus forming of callus
callus (mm)1 callus (mm)1

0 (control) 0 0 0 0

1 94.7 6.2 100.0 6.0

2 100.0 6.9 94.4 5.6

3 100.0 6.7 93.8 5.3

4 100.0 4.6 94.4 4.6

5 100.0 5.5 100.0 4.6
Average2 98.9 6.0 96.5 5.2

1 Size of callus = (length + width)/2

2 Control is not included
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Table 2 Callus formation of aromatic
rice seeds of KDML 105 cul-
tured on MS medium supple-
mented with 2 mg/l 2,4-D and
various kinds and concentrations
of organic substances under
light condition. Each treatment
comprises 30 replications.

Supplement % Seed-  Size of
to forming callus

2 mg/12,4-D callus (mm)1
No supplement 100.0 7.8
Kinetin 0.3 mg/1 100.0 6.8
0.5 mg/1 83.3 8.2
Tryptophan 50 mg/1 100.0 8.5
100 mg/1 89.3 7.7
Casein hybrolysate 300 mg/l 96.3 9.4
500 mg/1 100.0 8.6
Coconut water 10% 96.6 8.5
16% 93.1 8.0

1 Size of callus = (length + width)/2
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Table 3 Plant regeneration from non-dehydrated calli cultured on MS medium supplemented
with 1 mg/l IAA and various concentrations of either K or BA.

Growth regulator No. of calli

No. of calli forming

No. of shoots/

(mg/1) cultured green spots (%) roots (%) shoots (%) callus
0 (control) 33 18.2 54.6 0 0
IAA: K

1:1 35 25.7 57.1 0 0

1:2 40 7.5 42.5 0 0

1:3 41 4.9 31.7 0 0

1:4 356 22.9 40.0 2.9 1
IAA: BA

1:1 30 13.4 33.3 3.3 1

1:2 30 10.0 30.0 0 0

1:3 32 6.3 9.4 0 0

1:4 32 12.5 3.1 0 0
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Table 4 Plant regeneration from dehydrated calli cultured on MS medium supplemented with
1 mg/l IAA and various concentrations of either K or BA.

Growth regulator No. of calli

No. of calli forming

No. of shoots/

(mg/h) cultured green spots (%) roots (%) shoots (%) callus
0(control) 60 38.3 86.7 3.3 5.0
TIAA:K

1:1 60 20.0 76.7 5.0 3.0

1:2 60 38.3 78.3 11.7 2.4

1:3 48 14.6 68.8 6.3 4.7

1:4 55 27.3 67.3 14.6 4.1
IAA:BA

1:1 55 21.8 56.4 9.1 2.8

1:2 53 17.0 56.6 11.3 2.8

1:3 53 17.0 41.5 20.8 5.4

1:4 61 19.7 60.7 24.5 11.4
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Table 5 Plant regeneration from dehydrated calli cultured on MS medium supplemented with
1 mg/l IAA, 4 mg/l BA and various kinds and concentrations of organic substances.

Supplement to No. of calli No. of calli forming No. of shoots/
1 mg/1 IAA + 4 mg/1 BA cultured green (9 ) 9 callus
No supplement 24 50.0 75.0 45.8 7.9
Adenine sulfate 20 mg/1 26 26.9 34.6 26.9 5.1
40 mg/1 25 44.0 52.0 32.0 9.1
Tryptophan 50 mg/1 24 25.0 50.0 29.1 5.9
100 mg/1 25 24.0 48.0 40.0 6.2
Casein hybrolysate 500 mg/1 23 34.8 52.2 30.4 6.9
800 mg/l 25 32.0 44.0 20.0 5.8
Yeast extract1,000 mg/] 22 31.8 50.0 45.5 8.7
2,000 mg/l 23 30.1 47.8 34.8 5.1
Coconut water 10% 22 36.4 59.1 31.8 8.1
20% 23 26.1 52.2 - 38.1 4.2
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Figure 1 Callus formation of embryo cultured Figure 2 Dehydration of calli by placing in

on MS medium supplemented with 2 petridish with cover for 7 days
mg/l 2,4-D and 300 mg/l casein before transferring to regenerating
hydrolysate at 4 weeks after culture medium.

initiation.

Figure 3 Shoot regeneration from embryo- Figure 4 Shoot was rooted when transferred
derived callus cultured on MS to MS medium without growth
medium supplemented with 1 mg/l regulator.

IAA and 4 mg/l BA.
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