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Effect of 2, 4-D on Callus Induction of Rice (Oryza sativa L.) cv. RD43
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ABSTRACT

This work aimed to study explant sterilization methods and effects of different concentrations of 2, 4-
dichlorophenoxyacetic acid (2, 4-D) on the callus induction of rice cv. RD43. The mature grains of rice cv. RD43,
dehusked and sterilized using 15% Clorox” (6% sodium hypochlorite), gave 98% contaminant-free and 98%
seed germination. Sterilized grains were cultured on Murashige and Skoog medium (MS) supplemented with O,
1.0,2.0, 3.0,4.0 and 5.0 mg L" of 2, 4-D at 25+2°C for 4 weeks and showed that calli were generated on MS
medium supplemented with all tested concentrations different concentrations of 2, 4-D. No callus was generated
from the MS hormone-free medium. The fresh weight and average tissue diameter of calli increased with elevated
concentrations of 2, 4-D. The MS medium with 4.0 mg L"2,4-D gave the highest fresh weight (39.58 mg) and
average tissue diameter (0.73 cm) of calli. However, MS medium with 5.0 mg L' 2, 4D gave reduced fresh
weights and average tissue diameters of calli, indicating that high concentrations of 2, 4-D could inhibit callus
development.
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Table 1 Effect of different 2, 4-D concentrations on callus induction frequency.

Treatments 5% Clorox” Clorox” Sterilization Seed germination
soaking time (hr.) concentration (%) (%)

1 6 15% 99.00 100.00

2 6 30% 98.00 99.00

3 0 15% 98.00 98.00

4 0 30% 97.00 100.00
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(86.67%) LLmqmmmiﬁLﬁu 2, 4-D NN 2.0, 3.0, 4.0 waL 5.0 NaaniNsAeans inisinulfina
LARAZ 100.00% NNgn7 (Table 2) %Qﬁ@@ﬁﬁ@ﬂﬁhﬂ’]?ﬁﬂw’]m@d Katiyar et al. (1999) a< Igbal Khan
et al. (2000) fisne91ud1annnld 2, 4-D lunistninuAadadng waziiefinanuidudures 2, 40
anidunisiinysz@ninnaeanisfiauaada 2, 4-D Lﬂumﬂuﬂziumﬂ%u%qmmmﬁﬂﬁm@@’

fnaasunauduilatiamsoy (dedifferentiation) warNNasan12EuN1TLLNTag (George et al., 2008)

Table 2 Effect of different 2, 4-D concentrations on callus induction frequency.

2, 4-D concentration (mg L™ Callus induction frequency (%)
0 0.00

1.0 86.67

2.0 100.00

3.0 100.00

4.0 100.00

5.0 100.00
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v

TnafanuaunInngalugnsannnsieiu 2, 4-D anududuy 1.0 Hadniusiedns uazilaiinanududu

Dy

284 2, 4-D UARAATHA compact callus A¥AAINUIUAAAY LALARAATIA friable callus FANUIUANTY

e

(Table 3) S3d0nAdaatuNANEI0 dustla UazARL (2554) Ainudn ienaaduduaes 2, 4-D 4971
azdnin 1M AnuAs§aTiia fiable callus NINT 1 TIUARFATTA compact callus Wa e friable callus
finnsein e s e nifunnsineiu Tnaunadaaiia fiable callus Snlaiaswiuasuny wunzdmiu
Bl iz IAs s aa gL uany douLaadaTiie compact callus Sniaseysialiiduadansuazwmun
dudulvdlsuay Salomé et al. (1985) se1uinLAaaaTila friable callus TFugauiiimanzaudmsy

n13un ld I lunnsuanTysinwanast (protoplast isolation)

Table 3 Effect of different 2, 4-D concentrations on callus types.

Number of callus

2, 4-D concentration Compact . . Total
(mg L™ callus Friable callus Mixed callus No callus culture
0 0 0 0 15 15
1.0 " 0 2 2 15
2.0 10 1 4 0 15
3.0 8 2 5 0 15
4.0 8 3 B 0 15
5.0 o 1 9 0 15

Mixed callus = compact and friable callus
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Figure 1 Callus was induced from mature seed of rice cv. RD43 after 4 weeks of incubation on MS
medium supplemented with 4.0 mg L' 2, 4-D. W=White, Y=Yellow, B=Brown

(scale bar = 0.5 cm.).

Table 4 Effect of different 2, 4-D concentrations on color of rice cv. RD43 callus.

2, 4-D concentration Number of callus Total
(mg L'ﬂ) W+B Y+B W+Y+B B No callus  culture
0 0 0 0 0 15 15
10 1 2 5 5 2 15
20 1 0 8 6 0 15
3.0 2 3 2 8 0 15
40 1 2 8 4 0 15
50 0 0 1 14 0 15

W=White, Y=Yellow, B=Brown
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Table 5 Effect of different 2, 4-D concentrations on fresh weight and average tissue diameter of rice

cv. RD43 callus.

2, 4-D concentration (mg L™ Mean fresh weight of callus (mg) Average tissue diameter (cm)

0 0.00d 0.00d
1.0 8.41 cd 0.38 ¢
2.0 20.74 b 0.55b
3.0 31.70 a 0.66 a
4.0 39.58 a 0.73 a
5.0 16.33 bc 0.52b

Mean values followed by different letters in each column indicating significant differences

according to Duncan’s Multiple Range Test (p<0.05)

(A B) | , (E)

Figure 2 Callus of rice cv. RD43 after 4 weeks of incubation on MS media supplemented with 2, 4-D

(A)1.0mgL", (B)20mgL", (C)3.0mgL", (D)4.0mgL" and (E) 5.0 mg L

(scale bar =0.5cm.)
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