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Effect of Growth Regulators and Antioxidant Mixture
on the Anther Floating Cultures of Rice
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AESTRACT To investigate the effect of growth regulators and antioxidant in anther floating cultures of rice, anthers
were cultured in liquid media supplemented with different growth regulators, and the effect of antioxidant mixture
¢ 3igrna Chemical Co.) on callus induction and plant regeneration were investigated. N6 medium with 1 mg/L. 2,4-D
end | mg/L kinetin was the best for rice anther floating cultures, which showed 48.5% of callus induction and 6.8%
«f green plant regeneration. The callus induction was not affected by antioxidant mixture in liquid medium, and
anticxidant mixture (250 mg/L) was effective for the reduction of brownish callus and improvement of plant
rageneration. Antioxidant mixture showed better effectiveness when it was supplemented to both media for callus
incluction and plant regeneration.
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Raghavan 1988; Toriyama and Hinata 1985)0].} 1%H4] )
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Table 1. Media containing different growth regulators for callus
induction in anther floating cultures of rice.

Media Growth regulators

cMI N6 +2 mg/L NAA

CcM2 N6 + 2 mg/L. 2,4-D

CM3 N6 + 1 mg/L NAA + 1 mg/L kinetin

CM4 N6 + 1 mg/L 2,4-D + 1 mg/L kinetin

CM5 N6 + 1 mg/l. NAA + 1 mg/L 2,4-D + 1 mg/L Kinetin

1975) AA A o] 24dstadch w2 pHE Had 5.82 =
Ao, AHE 4 mLE 5315t A EA 23 wiAle
N68iz]o] 1 mg/L NAA ¢ 2 mg/L kineting 715 1.2%
agar WA o] g3tk wlEF 60U7EAl EshuiAie} &71
Ak 79 A4 B3 £F ARG

st Fat

oF RRufke] v dbsiA| o) FES TAbelr] flete,
A~ FEE 1 mg/L 2,4-D ¢ 1 mg/L kinetin & 37}3H
N6 Al =] 0, 150, 250, 350 mg/L 2] antioxidant mixture
(Sigma Chemical Co.)& H7}38I¥, &4 E3hjAe |1
mg/L NAA S} 2 mg/L kineting #7138 1.2% Agar v Aol
0, 250 mg/L antioxidant mixtureZ Ztz} Hrleldet ok
k2 kel At Fdstgon, Wik 6047EA o] A
BAF A EA B A dHIASHE AYA £ 3

AEA B35S A

Hol of Raulold Aelx BHE U 484 2L
ZT)A1717] $5ke], NAA, 2,4-D, kinetin &S &3l 5%
o] NeAAu|]el] Ag}55o] kS vidst A= table 29
7l A#A L2 1 mg/l 2,4-D, 1 mg/L kineting 3
7}t CM4ul Ao A 48.5% 2 71 =9k, CMSulRjo) A
T 34%E RO SUtetAT AEA B3k L4vA]
fFehe] AYHAERE S0 238 68%= 7V =shon,
CM5ulj Ao A 3.8%E IS ¥, o2 wiAeMe 2% v|5t
o] W2 A FskE Bk o PRl it /e
H AHARRE AEAY F3= Auie] Aol A3y,
o] A HEsp] Wioll AEA Fsh&o] dAI] A3t
He Age Bied, AEA EapiXd] &7 Ao &
HE NAAZ PR A B} 2,4-D F7Rf Aol A] 23koH,



Table 2. Effect of different growth regulators on callus induction
and plant regeneration in anther floating cultures of Japonica rice,

Gyehwa 5.

No. of No. of No. of plants regenerated (%)
hMedia”  anthers calli

inoculated induced (%)  Green Albino  Total
12t 400 83(20.8)c 820D 6(1.5a 14(3.5)b
M2 500 107 21.4)c 102.0b 12(24)a 22(44)b
M2 300 38(12.7c 3(1.0) 1(03)a 5(1.3)
M4 400 194 (485)a 27(6.8)a 9(23)a 36(9.0)a
SV 500 172(34.4)b 19(3.8)ab 5(1.0)a 24 (4.8)b

Plant regeneration medium: N6 + 1 mg/L NAA + 2 mg/L kinetin,
values within a column followed by the same letter are not
significantly different using Duncan's multiple range test, p=0.05.

0 150
Antioxidant (mg/L)

Figure 1. Effect of antioxidant agent on callus induction in the
.nher floating cultures of rice. Basal medium: N6 + 1 mg/L 2,4-D
- | mg/L kinetin + antioxidant mixture (Sigma Chemical Co.).
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Table 3. Effect of antioxidant agent on the callus induction and plant regeneration in the anther floating cultures of rice.

Antioxidant (mg " No. (?f No. Qf No. of plants regeneration (%)
calli calli
T eM RM transferred browned (%) Green Albino Total
- 0 0 208 109 (52.4)a 35(16.8)c 25 (12.0)bc 60 (28.8)f
250 174 79 (45.4)ab 34 (19.5)bc 18 (10.3)c 52 (29.9)ef
150 0 158 66 (41.8)bc 31 (19.6)bc 22 (13.9)abc 53 (33.5)def
250 163 54 (35.0)cd 38 (23.3)ab 27 (16.6)ab 65 (39.9)abc
250 0 197 80 (40.6)bc 46 (23.4)ab 23 (11.7)bc 69 (35.0)cde
250 168 57 (33.9)cd 41 (24.4)ab 31(18.5)a 72 (42.9)a
350 0 143 56 (39.2)bed 34 (23.1)ab 18 (12.6)bc 52 (36.4)bed
250 156 49 (31.4)d 40 (25.6)a 25 (16.0)abc 65 (41.7)ab

Y Artioxidant mixture (Sigma Chemical Co.) was added to callus induction medium (CM) and plant regeneration medium (RM), CM: N6 +
I mg/L 2,4-D + 1 mg/L kinetin; RM: N6 + 1 mg/L. NAA + 2 mg/L kinetin. Values within a column followed by the same letter are not
significantly different using Duncan's multiple range test, p=0.05.
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H3}sl7] sl ol2hfek¥ (Toriyama and Hinata 1985;
Kim and Raghavan 1988)c|v}+ I¢HA] uleFd (Moon et al.
1991; Zhou et al. 1996) Eo] o) &H7|% s=H), 22 §F
o] A AeiE 47 Adte oS Rauldsilx &
. olE W9 okE AA R wjgste] FEH Aeie
AEA B3 Y% ZAMAR AjujrEias A, A9
7 GRI0E AEA Esheo] Faske R dHAT
(Kang et al. 1999; Shon et al. 1987; Tsay and Chen 1984).
53] A EA T35 HAuA ] Hriske AE2AA Y 4
o] 2, Xie £ (1995)2 1 mg/L 2,4-D1} NAAE | mg/L
kinetin =5 BAPS} Z3}15E vjx|oll A e~ FAEo] w1,
T Ay o] Fob AEA R ST
stod 2 A3 AR FARSITE (Table 2). Shon 5 (1987)
2 NAAS} kinetin &3Pl *]7F 2,4-D @HEujAH T} =}
3t o1}, Tsayet Chen (1984)2 NAAS} kinetin S]]
A A2 Zo]l Attty e, & AR
NAAS$} kinetin E3hfA| oAl A FAALo) 7P Fe
o, AY 28] Zhol Alate] AEA #3&E 7PY Wt 2
AMAE o]&5 oy Aeix A B AEA £33
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Sarma 1991), auxin ©=vix]7} 828 7% (Lee and Lee
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ok} wh2o] thEm (Kang et al. 1999; Choi et al. 1986;
Lee et al. 1988b; Miah et al. 1989), EdZZolgtr RAE
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Az Eth (Lee et al. 1988a, 1988b). T3 A -FEriAu)
RAZAEA Y 240 wat A2 go] thE ZoE Ho}
2 EA Fabe AL wjAe) Frlske AdEEA e 24
# 9y FAE 22 A AL YvlskeEd, Jin T
(1992)2 W} AME FeLo M 2,4-D 9} cytokinine 9
Tz AAE wEg Fosivy Rk 53] A
WAl A FEE AeAE AEA T3 &4 B¢, 2
o) Awslel wE SHASE HEA oo & 4gE

w|A}8), Kang 5 (1999)2 o) Fgolx Bel 27} 2Hwets)
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H&ol SITERT Stk A8 wete TAwA R
ok JA IR A i FREO] SV A% U= (Zhou
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okdolit gbd o] fsjEEo] AAMIA A Eas7) &
9] 7o & Mt} (Wernicke and Kohlenbach 1976). £ A
Yol A gastA| o] Hrke olejdt ZhHst ddE Tzl
Hjate] sl A EE ZAAaAZ o, Ay fru)Ad)
G=H7 sk Ao AHA 0|31} (Table 3). S204] o} WAl
T8 E Ael |9 AEA E3hRle] 25 3aa}
AE A7 Ao v A4 JEhd, 150~250 mg/L
FASAE AH7HE AglelA F AEA £l foshl
71T 53] WA o] dAdle] fAxE, AA, A
AZAA 2] 93ko] F K8¢lo]7] o (Kim et al. 1991;
Yang et al. 1994), & A¥A AEA E3& FHE
akshA] H7MaHE =44 B F AEA £33
2 v|wsld BH, AEA Feujxe} A5 E3Ae] Z
T A7rete Aol Y gtk kg S4% E3kgo] 2
TR ] vl M st H Rt & AFAHE
o o 53 AoE AzZtEATE mEkA of Rl A
sl Hrbe & A EA 23E g 7]o3len,
A EH E3led dels FEMAW AFREA Y 2] F
2% aRlo® A&tk vt Bef ool AME wj g
o theh EE7F Aol A7) ufFol widkA] Tl upE AAZ
A 2% FE, gAY TR e ARG
t2A ZHSEEA QAR E o] &5 TRk E&S ¥
Qd 4 S AeF Azt (Kang et al. 1999; Kobayashi
et al. 1992; Xie et al. 1995). &% Bj9] oF THujt 588
0 Y9 ¢ Avhd, 233 {2 WA A2 ES EMS
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(antioxidant mixture, Sigma Chemical Co.)¢] Z7}= 27
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