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Table 1. Relative phytotoxicity of established plants*, Conyza bonariensis.** treated with paraquat

Concentration of paraquat (M)

Inhabitation Area District
Untreated 10° 10* 10°* 10°?
Cultivated Hapchon -+ -+ 4+ ++ +
Haman -+t +++++ -+ -+ ++
Pu ++- +
Uncultivated : san -+ -+ +++ +
Kimhae -+ -+ ++++ + +
* Plants grown for 60 days after germination.
** Ten plants per treatment were tested.
+++++ : no visual signs of damage.
++++ : signs of damage.
+++ : pronounced damage.
++ : almost complete damage.
+ : full damage.
100 . L 1 1 1
—~ 804 B
R i
c . =
S 60
= . L
L2
T 404 B
£ 4 s
20 » Resistant biotype R
] » Susceptible biotype I
0 T T T T T

Fig. 1. Phytotoxicity of Conyza bonariensis. A: Conyza bonariensis
locally treated with 10® M paraquat. Arrow indicates the treated spot.
B: Leaves detached from the susceptible (left) and resistant (right)
biotype locally treated with 10° M paraquat.
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A F3 74 F9) SOD AL o] Fhol 9% NBT
o] YL AFete A== FTARKIeY AdE Fg 29 2
ok A 3 A4 $7He] SOD 84 Aele 50% Alsh
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7ke] WAk YA AR g oA SOD #480] B =
A ek I= s%ict. o]l A¥e= Haperst Harvey'"7} ot
AR SO E (ryegrass)®] THEFEENN S A FAL
3F9tt. 1 Shaaltiel® Gressel Y2 FMNEZSEA] A
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ng protein / ml

Fig. 2. Inhibition of NBT reduction by superoxide dismutase in
total cell extracts of resistant and susceptible biotypes. Cuvets
contained 5.6X10° M NBT, 1.0X 102 M methionine, 1.17X10° M
riboflavin, 2X 10° M sodium cyanide, 0.05 M potassium phosphate and
total cell extracts as enzyme solution corresponding to 0.5, 1.0, 2.0,
2.5, and 3.0 pg of protein in total volume of 3.0 mi at 30°C, pH 7.3.
Reduction of NBT, during 7 min of illustration, was measured in terms
of increased absorbance at 560 nm and inhibition (%) caused by
superoxide dismutase was plotted as function of protein concentration
in the cell extract. Values are means EM (n=3~5).
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Fig. 3. Ascorbate peroxidase activity. The reaction mixtures
contained 50 mM potassium phophate, 0.5 mM ascorbic acid, 0.1 mM
hydrogen peroxidase, 0. mM EDTA and total cell extracts as enzyme
solution corresponding to 30 pg of protein in total volume of 1 ml at
25°C, pH 7.8. Ascorbate peroxidase activity was measured as a
decrease in absorbance at 290 nm. Values are means EM (n=3).
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Fig. 4. Glutathione reductase activity. The reaction mixtures
contained 3 mmol EDTA, 10 mg GSSG, 0.3 mg NADPH, 260 umol
tris buffer, and total cell extracts as enzyme solution corresponding to
30 ug protein in total volume of 3 ml at 25°C, pH 7.5. Gutathione
reductase activity was measured as a decrease in NADPH absorbance
at 340 nm. Values are means EM (n=3).
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Protective Enzymes of Paraquat-Resistant Conyza bonariensis

Hee-Joo Kim and Eul-Chul Hwang*(College of Life Science and Namral Resources, Dong-A university, Hadan,
Saha, Pusan, 604-714, Korea)

Abstract : The resistance of Comyza bonariensis to herbicide paraquat was investigated by evaluating the activities
of three enzymes concerning in scavenging paraquat-generated toxic oxygen species such as superoxide radical and
hydrogen peroxide in resistant and susceptible biotypes. Conyza bonariensis inhabited in cultivated area was more
tolerant to paraquat than that of uncultivated area. This is the first report that a biotype of Cornyza bonariensis has
appeared in an area with repeated paraquat treatments of Korea. Superoxide dismutase activity of resistant biotype
was 20% higher as 150 than that of susceptible biotype. Ascorbate peroxidase activity of resistant biotype was 44%
higher than that of susceptible biotype. Glutathione reductase activity of resistant biotype was 64% higher than that
of susceptible biotype. It can be concluded from above results that the resistance of Conyza bonariensis to paraquat
depends partially on the toxic oxygen species-scavenging efficiency of protective multienzymatic system which is
composed of three enzymes, superoxide dismutase, ascorbate peroxidase, and glutathione reductase.

Key words : Conyza bonariensis, paraquat, resistance, superoxide dismutase
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