ﬁ#ﬁ%«ﬁ 11(1) 26~31 KJWS 11 (1) 26~31

Ethalfluralino| 32| (Avena sativa L.)2| £ EM4lo]| ojx|l= Q&
MW - R SR

The Mode of Action of Ethalfluralin on Growth Inhibition
in Oat(Avena sativa L )
Chung, N.Y., S.W. Kwon and J.C, Kim*

ABSTRACT

The effects of varying concentrations and durations of ethalfluralin (N-ethyl-N-(2-methyl-2-propenyl)-2,
6-dinitro-4- (trifluoromethyl) bezenmine) treated on oat(Avena sativa L.) cell division, cell enlargement,
protein synthesis and histology were studied. After 6hr treatment, all concentrations(1x10~*M to 1x107%) of
ethalfluralin arrested completely metaphase in the cell division study. The oat coleoptile inhibition of
straight-growth test were used to determine the influence of ethalfluralin on coleoptile growth, A range of all
concentrations(1x10-2M to 1x1073M) treatment did affect cell enlagement significantly. The 1x10-*M to 1x10-*
M concentrations reduced approximately over 50% cell enlargement . Protein incorporation study showed that
all concentrations(1x107°M to 1x107*M) were not affected in protein synthesis, To investigate histological
effects, the oats were treated for 24hr with 1x10""M. The longitudinal section cells, in the treated oat root
tips were appeared to be enlarged and also showed lacking cytoplasm, multinucleate or abnormal cells

compare with untreated roots.
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Table 1. Effect of exposure times and concetrations of ethalfluralin on mitotic index and distribution of
mitotic stages in oat root tips.

Dividing cells
(No./1000cells)

Distribution of mitotic stages
(No./1000cells)

Incubation .
times Concetrations iiotic 5o
H}? (M) index control Prophase  Metaphase Anaphase Telophase
6 control 124a 100 63a 30e 18a 13a
10°° 99b 80 57b 42d 0b 0b
1078 102b 82 55b 47c 0b 0b
107 103b 83 50c 53b Ob 0b
1073 102b 82 41d 6la ob ob
12 control 125a 100 65a 3le 18a 11a
10°¢ 98b 78 45d 53d Ob 0b
107 100b 80 43bc 57c ob 0b
107* 103b 82 40c 63b 0b 0b
1072 103b 82 33d 70a 0b ob
18 control 121a 100 64a 31d 15a 1la
10-¢ 98b 81 38b 60c 0Ob 0b
10° 98b 81 35b 63c 0b 0b
10~ 100b 33 30c 70b Ob 0b
1073 103b 85 26d 77a 0b 0b
24 control 114a 100 6la 29e 13a 11a
10-° 100d 88 33b 67e 0b 0b
10°° 103cd 90 30c 73c 0b 0b
10~ 105bd 92 27d 78b ob ob
1072 108b 9 25d 83a - 0b ob

In a column each exposure time, means followed bya same letter are not significantly different at the 5% level

by Duncan’s multiple range test.
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Table 2. The effect of ethalfluralin on coleoptile growth length of oats 1 day after treatment .

Concentration Coleoptile growth length" % of control

{mm)

control 1.04a
1x107*M 0.72b 69%
1x107°M 0.68b 65%
1x10°*M 0.55¢ 53%
1x107*M 0.49cd 47%
1x10~*M 0.41d 39%
1x107*M 0.13e 13%

PMean values within a column followed by the same letter are not significantly different at the 5% level of the

Duncan’s multiple range test,
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Table 3. Effect of ethalfluralin on protein synthe-
sis as measured by '*C-leucine incorpo-
ration after ghr.

Concentration 4C-leucine incorporation
(M) cpm A/K 9% of control
control 32440
1x107° - 58546 180.5
1x10°° 54070 166.7
1x10°* 57612 177.6
1x10°2 34740 107.1

Values are mean of three replicates with 15 root
tips per replicate.
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Scattered chromosomes of an arrest metaphase
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Medium-longitudinal section of treated oat root
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