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Abstract

As the amount of pesticides consumption increases in agricutture, the side effects
of pesticides on soil microorganisms have become an essential part in safety evalu-
ation of pesticide for continued soil fertility. In order to establish the method of
safety assessment of pesticides in Korea, a series of tests were carried out. Among
the paddy pesticides Fujione (Isoprothiolane, fungicide), Ortran (Acephate, insecti-
cide), and Machete (Butachlor, herbicide) were chosen and the effects of above
three pesticides on Korean paddy soil microorganisms were studied. The measure-
ments of pesticide effects on the cycling of carbon (CO, production), nitrogen fixati-
on (C,H, reduction), nitrification, and dehydrogenase activity were carried out.
These measurements were complemented by evaluation of pesticide effects on viable
microbial numbers. Although Fujione reduced the fungi numbers and inhibited nitr-
ogen cycling activities somewhat, no significant adverse effects were shown by any

of the tested pesticides in our study.
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Table 1. Effects of different treatments on population of microorganisms in non-flo-

oded and flooded paddy soil*, **

Non-flooded Flooded
ino- . . tino- . .
Acmrlr?ycetes‘ Bacteria ‘ Fungi Ac Hr‘r(l)ycetesl Bacterla ’ Fungi
Control 4.1x10° ’ 4.3X10° ] 2.0X10° | 8.7x10° | 10.5X 10° ‘ 1.7X10*

Fujione 1X| 4.2 4.4 1.0 3.7 11.9 1.3
10X | 8.8 4.7 0.9 3.7 12.5 1.4
Ortran 1X| 4.0 4.4 2.2 4.9 9.6 1.6
10X | 4.2 5.0 2.0 2.9 5.0 2.1
Machete 1X| 4.0 4.9 1.8 3.8 11.7 1.8
10X]| 3.8 4.3 1.8 3.0 11.0 1.7

* determined by soil dilution plate using selective media

** numbers per one gram soil
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Fig. 1. Cumulative CO; evolution from Fujione

treated paddy soil (A) Control (B)
Fujione(1X) (C) Fujione(10X) (a) Co-
ntrol with cellulose (b) Fujione(1X)
with cellulose (c¢) Fujione(10X) with
cellulose.

Days incubation
Fig. 2. Cumulative CO, evolution from Ortran
treated paddy soil (A) Control (B)
Ortran(1X) (C) Ortran(10X) (a) Co-
ntrol with cellulose (b) Ortran(1X)
with cellulose (c) Ortran(10X) with
Cell ulose.
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Fig. 3. Cumulative CO, evolution from Mac-
hete treated paddy soil (A) Control
(B) Machete(1X) (C) Machete (10X).
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Table 2. Effects of different treatments on
respiration of soil microorganisms
in cellulose supplemented and non
supplemented paddy soil

Moles of CO, produced
during 32 days
Non ] Cellulose
supplemented | supplemented

Control 2.33 | 3.65

Fujione, 1X 2.55 3.80

10X 2.75 3.90

Ortran, 1X 2.29 3.82

10X 2.40 3.89

Machete, 1X 2.73 —

10X 2.85 —
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Table 3. Effects of different treatments on N,{C,H,]-fixing activity in non-flooded
and flooded paddy soil, umoles C:H; reduced/hr

Days after treatment
0 5 \ 10 | 20
non- non- non- | non-
ﬂoodedi ﬂooded‘ ﬂooded! ﬂooded‘ ﬂoodedl ﬂoodedi ﬂooded' flooded
Control | 0.57 ‘ 0.61 ‘ 0.70 \ 1.50 ! 0.07 | 1.02 ’ 0.06 ! 0.48
Fujione, iX 0.59 0.51 0.80 1.48 | 0.06 | 0.95 0.08 0.69
10X 0.54 | 0.44 | 0.71 | 1.60 | 0.12 | 0.55 | 0.07 | 0.61
100X 0.63 | 0.70 | 0.81 | 2.26 | 0.16 | 1.30 | 0.07 | 0.56
Ortran, 1X 0.66 — | 060 | 1.20 | 0.08 | 0.98 | 0.07 | 0.58
10X 0.72 | 0.59 | 0.64 | 1.25 | 0.13 | 1.00 | 0.05 | 0.62
100X 0.71 | 0.64 | 0.63 | 1.35 | 0.05 | 0.92 | 0.01 | 0.60
Machete, X 0.64 | 0.51 | 0.97 | 2.01 | 0.07 | 1.03 | 0.07 | 0.60
10X 0.43 | 0.62 |-0.51 | 2.19 | 0.06 | 1.20 | 0.06 | 0.60
100X 0.06 | 1.08 | 0.28 | 1.80 | 0.0l | 1.08 | 0.01 | 0.56
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Fig. 4. Effect of Fujione on nitrification by
non-flooded and flooded paddy soil (A)
Control (B) Fujione(1X) (C) Fujione
(10X) under non-flooded condition, (a)
Control (b) Fujione(1X) (c) Fujione
(10X) under flooded condition.
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Table 4. Effects of different treatments on
dehydrogenase activity in non-flooded
and flooded paddy soil, « H,/g-day

Days after treatment

12 ‘ 32

ooded; ooded‘ﬂOOded

Control | 1.54 0.81 | 7.23i 0.59 1 28.84

‘Jnonﬂ ‘ﬂooded ’nonﬂ—
l
!

Fujione, | 1,67 | 0.81| 8.63 <0.60 | 32.18
10X | 1.53| 0.77 | 8.59 |<0.60 | 29.06
O“"”a& 1.40 | 0.86 | 7.77 <0.60 | 33.58
10X| 1.85| 0°86| 7.32 <0.60 | 30.78
Ma"h"it}? 1.80 | 0.81 | 8.90 |<0.60 | 31.32
10X | 185 | 0.81 | 8.05 |<C0.60 | 29.33
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