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ABSTRACT

This study was conducted to investigate the inhibition of protox activity and the PPIX accumula-
tion of the oxyfluorfen-tolerant and-susceptible rice cultivars with barnyardgrass, a typical suscep-
tible weed in accordance by oxyfluorfen treatment.

The susceptible rice cultivars and bamyardgrass showed more inhibition of protox activity due
to the treatment of oxyfluorfen than the tolerant rice cultivars. Especially in the concentration at
10°M treatment, protox activity of the susceptible rice cultivars and bamyardgrass were the com-
pletely inhibited but the tolerant rice cultivars kept 32~59% of activity compared to the control.

As the treatment concentration increased, the content of PPIX accumulation increased and it
increased untill four hours of light exposure but it tended to decrease these after. The content of
PPIX accumulation by the treatment of oxyfluorfen was more pronounced in the light condition
than in the dark. Under the light and dark conditions, the susceptible rice cultivars and barnyard-
grass showed more PPIX accumulation than the tolerant rice cultivars. Especialiy the susceptible
barnyardgrass had more than the rice.

With the treatment of GC and DA, tetrapyrrole biosynthesis inhibitor, the herbicidal activity by
oxyfluorfen was inhibited, and the susceptible rice cultivars and barnyardgrass tended to have less
effective than the tolerant rice cultivars and the content of chlorophyll or PPIX accumulation tended

to be similar.
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Table 1. Effect of oxyfluorfen on protoporphyrinogen oxidase activity (% of control).

Concentration (M)

Species 0 10° 107 107 10° 10° M
............... Tolerant

Rice
Hawon 100 (74)* 87 81 74 45 22
Hunan 31 100 (76) 95 87 75 59 38
Baru 100 (63) 87 64 49 32 20

- Susceptible -ooeeeeeeeeeee

Rice
HP857 100 (76) 73 48 19 0 0
HP907 100 (82) 79 58 15 0 0
HP1033 100 (89) 54 30 16 0 0
Weldpally 100 (56) 44 21 9 0 0
Barnyardgrass 100 (76) 49 25 6 0 0

* Numbers in parentheses are enzyme activity rate(n mol PPIX/min.mg protein) of the control preparations.
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Fig. 1. Differential increasing of non-enzymatic(NE)
PPIX accumulation in rice cultivars by con-
centration of oxyfluorfen [The initial PPIX
at control were 76n mole in Hunan 31, and
56 in Weldpally, respectively.

PPIX (n mole/g fr.wt.)

12

10 -

< Control{(Hunan 31)

¥ Control{Waldpaity]
@ Trested(Hunan 31)
4 Treated{Wslidpally)

1 2 3 4 5 6
LIGHT EXPOSURE TIME (hr)

Fig. 2. Time course of accumulation of PPIX in oxy-
fluorfen treated rice cultivars during 6 hours
under light exposure.
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Table 2. Effects of oxyfluorfen(10°M) on protoporphyrin IX accumulation(n mole/g fresh weight).

. Incubation Light condition Dark condition
Species
(Hours) C T T/C C T T/C
............... Tolerant
Rice
Hawon 2 0.68 73 10.7 0.70 6.4 9.1
4 0.80 9.5 11.9 0.70 7.8 11.1
6 0.70 8.8 12.6 0.60 6.5 10.8
Bary 2 0.75 6.5 8.6 0.80 6.8 8.5
4 0.80 9.5 11.9 0.80 7.6 9.5
6 0.75 9.3 12.4 0.80 72 9.0
Hunan 31 2 0.60 5.8 9.7 0.60 39 6.5
4 0.60 6.6 11.0 0.60 5.8 9.6
6 0.80 8.4 7.8 0.80 4.0 5.0
............... Susceptible:---+--eeee et
Rice
HP857 2 0.60 7.0 11.6 0.55 6.5 11.8
4 0.80 10.7 13.4 0.60 5.8 9.7
6 0.70 9.2 13.1 0.60 5.7 9.5
HP907 2 0.60 8.5 14.2 0.56 7.6 13.6
4 0.75 9.0 12.0 0.70 7.0 10.0
6 0.70 8.2 11.7 0.58 5.7 9.8
HP1033 2 0.50 6.0 12.0 0.61 7.6 125
4 0.68 9.4 13.8 0.70 7.3 10.4
6 0.50 8.7 17.4 0.56 7.9 14.1
Weldpally 2 0.65 8.2 12.6 0.55 6.6 12.0
4 0.65 9.4 14.5 0.60 8.5 14.2
6 0.64 8.7 13.6 0.60 7.9 13.1
Barnyardgrass
2 0.20 4.3 215 0.25 4.8 19.2
4 0.30 6.9 23.0 0.20 2.8 14.0
6 0.35 5.3 15.1 0.20 3.0 15.0
* C: Control T: Treated T/C: Treated/Control
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Fig. 3. Change in shoot fresh weight as affected by
pre-treatment of gabaculine(GC) and dioxo-
heptanoic acid(DA) before oxyfluorfen(OF)
treatment on selected plant species(T: Toler-
ant, S: Susceptible).

CHLOROPHYLL CONTENT (% OF CONTROL)

Fig. 4. Change in chlorophyll contents as affected
by pre-treatment of gabaculine(GC) and dio-
xoheptanoic acid(DA) before oxyfluorfen(OF)
treatment on selected plant species(T: Toler-
ant, S: Susceptible).
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Fig. 5. Effects of gabaculine(GC) and dioxcheptanoic
acid(DA) on oxyfluorfen(OF) induced PPIX
accumulation from plant species.
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