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Effect of Herbicides on the Survival of Soybean
Nodule Bacteria(Rhizobium japonicum) in vitro.

Young Soon Shin* and Jeung Haing Oh*

ABSTRACT

Since most chemicals effect to the non-target organisms, present study was conducted to determine the
effects of some herbicides to soybean nodule bacteria(Rhizobium japonicum) in vitro, Selective upland
herbicides Alachlor, Linuron, Simazine and nonselective Paraquat were medicated to the YEMA media
and survival rate of the bacteria in the medium was measured a week after incubation. Survival of
soybean nodule bacteria in the media medicated with recommended concentration 400 ppm of Alachlor and
Linuron were decreased significantly by 27.4 % and 57.8 %, respectively. While little effect was observed
in Simazine, a marked reduction of survival was observed in 200 ppm of Paraquat. Effects of Alachlor
was different with isolates of the nodule bacteria. Isolate I-122 was relatively resistant and [ -145 was
more sensitive. than other isolates tested. Intermediate K-5 was the most resistant at the recommended
dose and the survival dose was drastically reduced with increment of concentration. Nodule formation of
the soybean plants was different with the varieties and isolates. The most nodulation was observed in the
resistant isolates 1-122 and K-5, for which the nodulation might be related with the resistance to the

environmental stress factors.
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Table 1. Number of cells(x10?/ml) of Rhizobium japonicum survived in the YEMA media medicated with
each concentration of the herbicides after incubation at 27C for a week.

Concentration Alachlor Linuron Simazine Paraquat
(ppm) Number % Number % Number % Number %
0 248a" 100 782a 100 162a 100 732 100
200 230a 92.7 574b 73.4 160a 98.7 174 23.8
400 68b 27.4 452c 57.8 158a 97.5 0 0
600 4c 1.6 428d 54.7 160a 98.7 0 0
800 2¢ 0.8 396d 50.6 138ab 85.2 0 ]
1000 0 0 - .0 0 80b 49.4 0 0
F-value 86.14*" 79.87* 3.68° -

Y Rigures with the same letters are not significantly

multiple range test.
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Table 2. Survival of different isolates of Rhizobium japonicum in the YEMA media medicated with each
concentration of herbicide alachlor after incubation at 27°C for a week.

Concentration

Number of bacterial cells(Xx10?/ml)

(ppm) K-4 K-5 1-122 1-136 1-138 1-142 1-145
0 248 636 228 544 354 868 622
200 230 588 178 516 318 824 228
400 68 472 146 178 212 639 132
600 4 74 140 12 72 281 6
800 2 14 82 0 0 33 0
1000 0 0 17 0 0 0 0
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Fig. 1. Survival percent of Rhizobium japonicum
isolates K-5(0-0), 1-122(e-e), I
~-138(A-A) and I-145((3-3) in the
YEMA media treated with each concen-
tration of herbicide Alachlor after incuba-
tion at 27C for a week.
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Table 8. Nodule formation of isolates of Rhizobium japonicum to the soybean varieties Kwangkyo,
Jangyeopkong and Bangsakong in four weeks after inoculation.

Kwangkyo Jangyeopkong Bangsakong
Isolates Number Nodule Number Nodule Number Nodule Average
of nodules weight of nodules weight of nodules weight

K-4 27.3 0.68 30.0 0.69 19.3 0.54 25.5b"
K-5 33.3 0.67 37.0 0.70 20.6 0.55 30.3a
I-122 30.6 0.76 33.0 0.63 20.6 0.53 28.1a
I-136 30.0 0.70 32.6 0.67 16.0 0.54 26.2b
1-138 24.7 0.77 27.6 0.62 19.0 0.50 23.8b
I-142 24.3 0.70 27.6 0.60 17.6 0.54 23.0b
I-145 26.3 0.74 32.0 0.65 12.3 0.50 23.5b
Average 25.5a 28.5a 16.5b

Y Figures with the same letters are not significantly different at P=0.01 level according to Duncan’s

multiple range test.
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Fig. 2. Correlation between the number and the
fresh weight of nodules formed on the
root of the different soybean varieties
Kwangkyo (K), Jangyeophong(J) and
Bangsakong (B) .
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