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Abstract

Three experiments were conducted o evaluate the effects of preemergence
herbicides on the activities of root nodule bacteria, growth and yvield of soybean. The laboratory
experiment was used in the first experiment to study the effect of herbicides on Bradyrhizobium
in liquid medium. The second and third experiments were pot and field experiments respectively
to evaluate the effects of herbicides on soybean and activities of Bradyrhizobium in root nodules.

In the first experiment, the cells of Bradyrhizobium Japonicum THA 7 strain were
inoculated into yeast mannitol broth with and out addition of three herbicides, imazethapyr,
oxyfluorfen and sulfentrazone each at recommended rate. The Completéiy randomized design
with 4 replications and 4 treatments was used. The rate of inoculation for each treatment was 10°
cell/ml. The number of Br;adyrhizobz'um cells in the liquid medium from each treatment was
determined at 6, 12 and 12 days after inoculation.

The 4x2 factorial experiment in Randomized complete block with 4 replications was
used in pot experiment. There wete 4 treatments in the first factor as following; no herbicide

spraying and spraying of three herbicides at the recommended rates, as following; imazethapyr



20 g (a.i)/rai, oxyfluorfen 40 g(a.i)/rai and sulfentrazone 240 g(a.i)/rai. Two treatments, with and
without Bradyrhizobium inoculation by seed coating were used in the second factor.

The field experiment was split plot design with 4 replications. There were two
treatments in main plots, with and without Bradyrhizobium inoculation by seed coating. Subplot
consisted of 3 herbicide spraying each at 2 rates as following, imazethapyr at 20 and 40 g(a.i)/rai,
oxyfluorfen at 40 and 80 g(a.i)/rai and sulfentrazone at 240 and 480 g(a.i)/rai and two control
treatments, non weeding and hand weeding.

It was found that at 6 and 12 days after inoculation, the number of Bradyrhizobium in
the liquid media from the control and imazethapyr treatments were not less than 10" cells/ml. The
liquid media containing oxyfluorfen and sulfentrazone were turbid due to the reaction between
the herbicide and the medium and the cell determination by drop plating method could not be
determined. At 19 days after inoculation, there were no significant differences of the number of
Bradyrhizobium cells in liquid media by MPN count among the four treatments. The results from
pot experiment indicated that Bradyrhizobium inoculation resulted in significant improvement of
number and dry weight of nodules at R2 stage. Furthermore, % RUI or nitrogen fixation indices
in the root bleeding sap of soybean plants from the control, oxyfluorfen and sulfentrazone
spraying treatments increased significantly by Bradyrhizobium inoculation. Under field,
experiments, the different responses of root nodule bacteria and soybean to Bradyrhizobium
inoculation and herbicide spraying were obtained. Herbicide spraying had significant influences
on root nodule bacterial activities, growth and yield of soybean while no significant effects of
Bradyrhizobium inoculation and interaction effects between Bradyrhizobium inoculation and
herbicide spraying were observed. In general, there was no significant difference between the two
rates of each herbicide spraying for the effects on number and dry weight of nodules, % RUI at
different growth stages of soybean except at R2 stage, total amount of fixed N and N, fixing
efficiency during the whole season. At R2 stage, the use of sulfentrazone at 2 times of the
recommended rate resulted in significant reduction of %RUI as compared to that of the
recommended rate. Anyhow, the use of some herbicides at two times of the recommenced rates,
produced significantly negative effects on soybean as following ; more toxic effect on soybean

and reduction of shoot dry weight at some growth stages by oxyfluorfen and sulfenfrazone,



reduction off seed yield and number of pod per plant by oxyfluorfen and reduction of N uptake
of shoot at R2 by imazethapyr and sulfentrazone. When the effects of herbicides were compared
with hand weeding it was found that the use of these three herbicides at the recommended rates
reduced significantly the number or dry weight of nodules or %RUI of the root bleeding saps at
V6 stages but there was no significant differences between each of these herbicides and hand
weeding for the effects on seed yield and total amount of fixed N . Nevertheless, nitrogen fixing
efficiency of soybean reduced significantly by the use of imazethapyr and sulfentrazone at both
rate of application and oxyfluorfen at the recommended rate .

Regarding to the efficiency of herbicide for narrow leaf and broad leaf weed
controlling, it was found that the use of oxyfluorfen at 2 times of recommended rate was better
than the recommended one while there were no significant differences between the two rates of
application of imazethapyr and sulfentrazone. When the recommended rate was used,

sulfentrazone was better than imazethapyr while the efficacy of oxyfluorfen was not different

from sulfentrazone and imazethapyr.



