BBEGE 16(4) 1 327~336 Kor. J. Weed Sci. 16(4) : 327~336

OxyfluorfenOfl CHS} it 3 Mt B2 4IBEM HHE"
V. fig{b® &8 2 GSTH:
WRECC - BME - ABE

Different Physiological Activity of Selected Rice

Cultivars to Diphenylether Herbicide, Oxyfluorfen*
V. Different Content of Antioxidant and GST Activity

Kuk, Y.I., J.O. Guh and R.D. Park**

ABSTRACT

This study was conducted to investigate the content of antioxidant and GST activity of the
oxyfluorfen-tolerant and -susceptible rice cultivars with barnyardgrass, a typical susceptible weed in
accordance by oxyfluorfen treatment.

The content of vitamin C was higher in the tolerant rice cultivar than in the susceptible rice
cultivar and barnyardgrass. The contents of vitamin E, carotenoid, glutathione(GSH, GSSG, total
glutathione) were not different between the tolerant and susceptible plants.

In the case of the content of vitamin C due to the treatment of oxyfluorfen, the tolerant rice
cultivars, Hawon and Baru decreased less than the susceptible rice cultivars and barnyardgrass.
After the treatment of oxyfluorfen the contents of vitamin E and GSH in the tolerant rice
cultivars were higher than in the susceptible rice cultivars or bamnyardgrass. But in the content of
carotenoid was greater in the tolerant rice cultivars than in the susceptible rice cultivars but they
didn’t have any difference in comparison with the susceptible bamnyardgrass. And there was no
difference in the content of GSSG between the tolerant and susceptible plants.

When CDNB or oxyfluorfen were used as substrate, the GST activity, was higher in the
tolerant rice cultivars than in the susceptible rice cultivars or barmyardgrass. After the treatment of
oxyfluorfen the GST activity was not induced in the rice, but was induced in the barnyardgrass.
Even after the treatment of acifluorfen, bifenox and oxadiazon the GST activity was not induced

in the rice cultivars.
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100 ul of Mixture
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Determine fluorescence at
420 nm (Excitation at 350 nm)
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Table 1. Comparison in antioxidant contents(ug/g fresh weight) among selected plant species.
Species Vitamin Carotenoid Glutathione
C E GSH GSSG Total
............................................. TOLETANE +everrererrerrreeerermmnirimisrireenseans
Rice
Hawon 118.7+£13.2 10903 318 +20.5 210t 7 400129 610
Hunan 31 137.9+15.8 6.7+0.2 - 22010 425+30 645
Baru 1153+ 2.5 8406 310£253 236+37 467 +45 703
.......................................... SUSCEPLblE <+ cexrernrrenernt e
Rice
HP857 974+ 56 89+03 357£205 215+17 473157 663
HP907 88.0+ 32 103104 - 19015 415 +37 605
HP1033 943+ 7.7 8.2::0.5 - 223+20 47150 694
Weldpally 88.8+ 4.2 9410.2 294+ 159 23718 41572 652
Barnyardgrass 103.0+ 5.5 8.6L0.1 4471327 59+ 4 94+ 12 153
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Fig. 1. Change of vitamin C contents in selected
plant species after treatment of oxyfluorfen.
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Fig. 2. Change of vitamin E contents in selected
plant species after treatment of oxyfluorfen.
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Table 2. Change of carotenoid contents(% of control) of selected plants at 6 hours after treatment of

oxyfluorfen.
Species Phytoene Phytofluene /3 -Carotene Total
............................................. TOLEIANE +evrvverrvrrmrererremnnetenneneneaaaintaeaenane
Rice
Hawon 88 101 95 l?g
Baru 124 138 105
............................................. SUSCEPTiblE r+rererrr e
Rice
HP857 78 73 53 87
Weldpally 75 65 71 81
Barnyardgrass 98 116 107 128

331 -
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Fig. 3. Change of glutathione(GSH) contents in se-
lected plants after treatment of oxyfluorfen.
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Fig. 4. Change of glutathione(GSSG) contents in se-
lected plants after treatment of oxyfluorfen.

o gep Waa He A B OkEs A7
o] a2 firiEel W g T2
vl Erheled v, B wFEEAMN R 2
7hstgd o) 4A 7} o) Eofi= Fhasbeivk 29
v} GSH &eke] F7p58 itk s afEse] &
2l W REERT 84 zich RS T
o) GSH @ake Hel ¥ oeEm Azl A%
o e} Frhshg @ wWaEEEce
o) W Aerh

Glutathione2 ~E # 2~ 1= oxyfluorfen #&]
o sin 7 gakel Zrbslddeke wa Vst
# el Aske el dASE 43E ve
v}, Z oxyfluorfen 2] % GSH< ’;}E} =

22 it W HmfESe] MM w SRS
Aeh Holol Al ol% el Aolst

At Aolsh AT Bl ol Ao
2 Az

Oxyfluorfen #j2] % 4r3}8 glutathione(GSSG)
of cgh F=F W3l 23 49f gtk GSSG
e KEE T A wE 2 ool F

gko] Zrpslgl=dl, o]7le Y3l GSH7}t
EHEES HET T A< GSSGE wiat
7] wiell Alzkel Aol FAl Fobsles A

2 xelch ulwoel oxyfluorfen #2] F GSSG
greke mfE w5 Hawond A 93l B4
v g 2 o)z} qlsdch Wbl RZME F
A& it v RfEERT 2388 GSSG ¥
Z7b7F #Hek

wpeba] BB LBIC] o AEENE Aels
ahuhe] fim{t#ol o)slrl Rk ohekdt HiE
{pe] Egbel Addd o&) ofsjd HAoR
Ralch

3. GST &%

7t A EelA GSTE FEF3he] in vitrool 4
oxyfluorfen ol w& HbE-& 2 ALy
5), oxyfluorfen %7} 271848 Fife] F7}

s o] =2 oxyfluorfeno] GST 7] %24
8" S oolgo] AlAbE T

fithe W B2 AEE A7 Bese
GST 1EHo] oxyfluorfenol] o g ffel] Thod s}
£A% Ak rHE 3). 714 24& CDNBS}
oxyfluorfen& AR-£3}9ict,

W, CDNB 7]4-& A1-4-3L o, fittE ¥ &

£-2 276~390n mole/g FW ®9]2|] GST i
e oo}, BFi wREEY ve 181~

1/v

@ Rice (Hawon)
= Barnyardgrass

okt e
©£3 0201 0 01 02 03 04 05 0.6 07 08 09 1.0
CONCENTRATION (1/mM})
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Table 3. Glutathione S-transferase (GST) activity of
selected plants.

Species GST activity (n mole/g FW/min)
CDNBa) Oxyfluorfenb)
............ Tolerant -----------
Rice
Hawon 390 1:20.3 87+ 62
Hunan 31 353+£19.6 14241132
Baru 276 £13.2 83 8.9
............ Susceptible «-+«rcreeree
Rice
HP857 1821 14.5 77+ 8.3
HP907 2151103 65+ 7.2
HP1033 226+t 9.9 52+ 7.2
Weldpally 250 £ 19.7 561 5.5
Barnyardgrass 181+ 16.3 68t 6.5

a) GST activity measured using CDNB as substrate.
b) GST activity measured using 10* M oxyfluorfen
as substrate.
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