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ABSTRACT

The mode of safening action and potency of the 1, 8-naphthalic anhydride (NA) were investigated
in corn(Zea mays) and soybean(Glycine max) treated with herbicide bensulfuron{2-{{{{{(4,6
-dimethoxy-2-pyrimidinyl) amino}carbonyl}amino}sulfonyl} methyl} benzoic acid] and imazaquin[2
-{4, 5~dihydro-4-methyl-4- (1-methylethyl} -5-oxo- IH-imidazol-2-vl} 3-quinolinonecarboxylic
acid]. Seed dressing with 0.2%(w/w) NA showed successful protection in corn against injury from
herbicide bensulfuron and imazaquin but not in soybean. Safening factors of NA against bensulfuron
and imazaquin were 10.2 and 5.0, respectively, in corn, while they were both 1.3 in soybean.

In vivo, Glutathione-S-transferase (GST) activity of NA-treated corn and soybean increased 1.8
-and 1,3-fold, respectively, but the activity was not affected by the herbicides in vitro.

Acetolactate synthase (ALS) levels of NA-treated corn was creased 1. 3-fold, but not changed in
soybean. Tolerance of ALS activity to the herbicides was slightly greater in ALS obtained fron NA
-treated corn than that from the untreated, whereas the difference was not found in soybean.

A significant increase of ACCase due to NA occurred in corn, but not in soybean. The herbicides
did not affect in vitro ACCase activity,

Key words : 1, 8-naphthalic anhydride, safening factor, glutathione-S-transfease, acetolactate
synthase, acetyl Co-A carboxylase, bensulfuron, imazaquin.
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Table 1. GR;, values and safening factor as affected by bensulfuron and imazaquin, and NA for corn and

soybean,
GR;, value®
Crop Herbicide
Untreated NA-treated Safening factor®
(g/ha)
Corn Bensulfuron 29.1 296.7 10.2
Imazaquin 7.8 39.5 5.1
Soybean Bensulfuron 16 .4 20.7 1.3
Imazaquin 4600 6000 1.3

2 GRg, values were calculated by Probit analysis method.
® Safening factor is the ratio of GR;, value for NA-~treated plant versus the GR;, value of untreated plant.
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Table 2. Effect of NA on the glutathione-s-transferase of corn shoot using CDNB

Enzyme activity (umol/mg protein + min)

Herbicide Concentration B/A
(M) Untreated (A) NA-treated (B)

Control 0 0.93 1.64 1.76

Bensulfuron 10-8 0.88 1.67 1.89
107 0.85 1.64 1.93
10-¢ 0.91 1.64 1.80
10-3 0.91 1.62 1.78

Imazaquin 10-8 0.92 1.62 1.76
10-7 0.90 1.62 1.80
1075 0.92 1.59 1.73
105 0.95 1.65 1.74
1070, 1.6 .

N.S.* N.S.*

* N.S. means not significance at the 5% level according to the LSD,
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Table 3. Effect of NA on the glutathione-s-transferase of soybean shoot using CDNB

Enzyme activity (nmol/mg protein - min)

Herbicide Concentration B/A
M) Untreated (A) NA-treated (B)

Control 0 11.3 15.0 1.33

Bensulfuron 10-8 10.8 16.5 1.53
10-7 11.3 15.5 1.37
10-8 11.7 17.0 1.45
10-3 12.2 16.0 1.31

Imazaquin 10-# 12.2 15.5 1.27
10-7 12.2 16.5 1.35
10-8 11.7 16.0 1.37
10-5 11.7 15.5 1.32

N.S.* N.S.*

* N.S.means not significance at the 5% level according to the LSD.
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Table 4. Effect of NA on acetolactate synthase of

corn and soybean®.

ALS activity (uM acetoin/mg protein)

Crop

Untreated (A) NA-treated (B)  B/AP
Corn 6.9 9.1 1.32
Soybean 49.9 52.4 1.05

@ Enzyme activity of each crop was evaluated by
different method.

Y The ratio of activity in antidoted to that in
untreated shoot.
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