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Effects of Activated Charcoal and 2,4-D on Callus
Induction and Formation of Indica Rice

(Oryza sativa L.) cv. Supunburi 1
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Abstract: This in vitro study was aimed to investigate the effects of activated charcoal (AC) and 24-
dichlorophenoxy acetic acid (2,4-D) on increasing in caulogenesis amount of /ndica rice cv. Supunburi 1
(SPR1). The factorial in completely randomized design (Factorial in CRD) was conducted. Mature rice seeds
were cultured in modified Linsmaier and Skoog (LS) based medium supplemented with different concentrations
of activated charcoal and 2,4-D. Activated charcoal in various concentrations, 0, 0.05, 0.10, 0.15 and 0.20 g L1,
in combination with 2,4-D concentrations of 0, 1, 2 and 3 mg L-1 were applied to the media. There were 20
treatments used for callus embryogenesis, each was performed in triplicate. After- 15 days of cultivation, the
result showed that the LS medium containing 0.05 g L-1 activated charcoal and 2-3 mg L-1 2,4-D stimulatéd
high frequency of friable -and yellow embryogenic calli. Moreover, the frequency of efnbryogenic calli was
increased to 51.33-60.67% and the average calli diameter was 8.00-8.57 mm. Therefore, the in vitro culture
using this modified LS medium can be used to improve high frequency of embryogenic calli, which lead further

to develop more somatic embryos or embryoid.

Keywords: Indica rice, activated charcoal, 2,4-D, Caulogenesis, LS medium
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Figure 1 Characteristics of the calli after 15 days in culture

(F = friable callus, C = compact callus)

Figure 2 Colour of the calli after 15 days in culture (W = white calli, Y = yellow calli, YW = yellow white calli,

GS = green spot, B = brown calli, BL = black calli)



2N9ANTINEAT 27(2): 175-185 (2554)

Table 1 Effect of activated charcoal and 2,4-D on colour of the calli and callus types after 15 days in culture

media
Corhponents Colour of the calli Callus types
Yelow Green
"White white Yellow Brown Black spot Compact| Friable
LS - - - = - ] _ ]
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3)LS+2mgl’' 24D - ++ ++ + - + |t
4)LS+3mgL' 24D + e - 2 4 | e
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6)LS+1mgL' 24D +005gL" AC N I ; + + P
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11)LS+2mgL"'24-D+0.10gL" AC + % - - - + g | g
12)LS+3mgL"'24-D+0.10gL" AC - T B s + - - +++ ++
13)LS+0.15gL" AC - 2 2 - . - . .
14)LS+1mgL" 24D +0.15gL" AC - - . . - . . .
15) LS +2 mg L 2,4—D+O.15gL’1VAC - + ptb | = - | 4| -
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-=no callus, + = low, ++ = medium, +++ = optimal/good, ++++ = excellent/very good
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Table 2 Effect of activated charcoal and 2,4-D on callus induction of Indica rice (Oryza sativa L.) cv.

Supunburi 1 after 15 days in culture

Callus induction (%) after 15 days in culture

Activated charcoal 2,4-D (mg L") Average
gL 0 1 2 3
0 0.00e 12.33e 30.67¢cd 42.67bc 21.44B
0.05 0.00e 11.67e 51.33ab 60.67a 30.94A
-0.10 0.00e 2.40e 14.67de 41.67bc 14.71B
- 0.15 0.00e 0.00e 4.07e 9.33e 3.40C
0.20 0.00e 0.00e 1.07e 1.37e 0.66C
Average 0.00C 5.32C 20.36B 31.14A '
LSD, s Activated charcoal (A) 8.49
LSD, 45 2:4-D (B) » 7.59
LSD, o5 AXB 16.98

‘Means within the row and column followed by the same letter were not significantly different at p= 0.05 by the Least Significant -
Difference (LSD)

Table 3 Effect of activated charcoal and 2,4-D on cullus size of Indica rice (Oryza sativa L.) cv. Supunburi 1
after 15 days in culture '

Diameter of calli (mm) after 15 days in culture

Activated charcoal

2,4-D (mg L") Average
(gL™ - 0 1 2 3
0 0.00f 4.70d 6.13bcd 7.40abc 4.58A
0.05 0.00f 2.70e 8.00ab 8.57a 4.84A
0.10 0.00f 0.83ef 4.77d 5.73cd 2.86B
0.15 0.00f 0.00f 0.97ef 1.23ef 0.60C
0.20 0.00f 0.00f 0.53f 0.53f 0.32C
Average 0.00C 1.69B 4.08A 4.69A
LSD, ,s Activated charcoal (A) 0.96
LSD, ., 2,4-D (B) | 0.86
LSD, o5 AXB 1.92

Means within the row and column followed by the. same letter were not significantly different at p= 0.05 by the Least Signiﬂcaht

Difference (LSD).
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