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Different Physiological Activity of Selected Rice
Cultivars to Diphenylether Herbicide, Oxyfluorfen
IV. Different Activity of Antioxidative Enzymes*
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ABSTRACT

Ten-day-old seedlings of the oxyfluorfen-tolerant and -susceptible rice cultivars with barnyardgrass,
a typical susceptible weed were soaked in oxyfluorfen at 10°M for 2 hrs kept for 24hrs in the
dark, and exposed to light for 0, 2, 4, or 6 hrs to investigate changes in the activity and isozyme
of antioxidative enzymes.

The activities of antioxidative enzymes of APOX, CAL, POX, NR, GR, MDAR and SOD in
the tolerant and susceptible rice cultivars themselves didn't show any difference but the activity in
the susceptible barnyardgrass was very low in comparison with rice cultivars. The activity of lipoxy-
genase tended to be some slightly higher in the susceptible rice cultivars and barnyardgrass than
in the tolerant rice cultivars, The activities of MDAR, POX, GR and SOD, antioxidative enzymes,
were higher in the tolerant rice cultivars than in the susceptible rice cultivars and barnyardgrass
after the treatment of oxyfluorfen.

After the treatment of oxyfluorfen, in the change of POX isozyme, the activity of C band in
the tolerant rice cultivars increased with increased concentration but it didn’t in the susceptible
rice cultivar. The activity of B band decreased slightly at 10*M in the susceptible barnyardgrass.
Isozyme of GR, SOD and AO by the treatment of oxyfluorfen, the activity of each band between
the tolerant and susceptible rice cultivars showed no difference but GR isozyme C band was
disappeared in the susceptible barnyardgrass at 10°M. In the change of esterase isozyme resulting
from the treatment of oxyfluorfen, the activities of B, C and D bands decreased more in the
susceptible rice cultivars than in tolerant rice cultivars, and A band was disappeared in the

susceptible barnyardgrass at 10™M.
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Table 1. Comparison in antioxidant contents( u g/g fresh weight) among sclected plant species.

Enzymc activity/g fresh weight
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Fig. 1. Effects of oxyfluorfen on MDA reductase
(MDARY) activity in selected plant species.
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Fig. 2. Effects of oxyfluorfen on peroxidase(POX)

activity in selected plant species.
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Fig. 3. Effects of oxyfluorfen on glutathione reduc-
tase(GR) activity in selected plant species.
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Fig. 4. Effects of oxyfluorfen on superoxide dismu-
tase(SOD) activity in selected plant species.
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Fig. 6. Zymogram of glutathione reductase(GR) iso-
zyme variations as affected by treatment of
oxyfluorfen(upper) and diagrammatic repre-
sentation of band patterns in GR(lower).
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tation of band patterns in SOD(lower).

fatpiER o] 7 bando] ol Holrb ¢l
t}. Z, oxyfluorfen X2l ¥%7b 10°% 10°ME
Aelsivlels mHES Rk ) Rl B
F EfEe] H3bl Alslovt, BEiEdl HelA
L 10°M A ell4] C band7} A4 =gt

SOD2] 7} band e W3S Bul(2¥ 7)
2k 5~67] band7} Ee|E2nth, EE F=
3 A4 bande 342 E 5 ANdoh @<
¥ Hawonell 4] &= 7 band2] #EMEZIA7E K2
v, BegEel vl Weldpally:= 10°M Aol A
A band7} 24T, C band FEfo] FAs}
ek @l oA band EfEel & H3
7} glsich ohelx] SOD isozymeo| <& 5A
band #}o]l® = ko] A HF SOD AHA F
ol o3 o)t AEEMES Fado] & A
o8 A7t

Ascorbate oxidase’ "= SOD$} ©iEo] iEH:

- 216 -



= =i

0-6-4 0-6-4 0-6-4 0-6-4 (M)
1 2 3 4

Susceptible

Tolerant

Fig. 8. Zymogram of ascorbate oxidase(AQ) isozyme
variations as affected by treatment of oxyflu-
orfen(upper) and diagrammatic representation
of band patterns in AO(lower).
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242) 7} mEEEEESI kel O, 2, 4, AT =F
Fof ¥ERbEBEES ¥A Holo} HiER{bEEFRe
isozyme W3}5 ZA}shgitt

1.

ittE o RN o S A1 A9) APOX, CAL,
POX, NR, GR, MDAR % SOD2| {8
F* EE 2elrt gldd o, mEid HAe
o2 v RfEERc} Fike] of5 el 2
2] 7 lipoxygenasetr FHE ¥ @Sl &
S o BT AN EEe] oha & A
ol Arh.

. Oxyfluorfen 2] F HELBEFE MDAR,

POX, GR ¥ SOD+ itk = BfEEo| Mt
4 W RBEEI Juo Eike] Estch

. Oxyfluorfen 2] % POX [EfuBEfk Wai=

Al FErt F7MEE At HRESAA
C band {HEfo] F7istdevt, BZHE W
EellAE & SV etk Bt ool
A% B band7} 10°M H2lell4 iEfko] cha
ZHast o

Oxyfluorfen &l w2 GR, SOD % AO
R R WS ReEtE W REE T 4
band &S zho)7t ¢ll2ul, GR [If7E#
& 10°M M2l A BEH oM C band
7} A=

. Oxyfluorfen #g]el] w& esterase [E]HifEEHE

w3l B, C ¥ D bandollA] fiE W GiER
o et o RiEelA EtE el glod,
Bt o= 10°M A2 A band7} 24
=i}
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