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Abstract

The effects of herbicides on biochemical processes in soil environment were studied by
examining the effects of the chemical structure of each herbicides on soil enzyme activities
and pesticides residue revealed when soil treated with urea was incubated at 28++1°C for
56 days. The inhibition effects of herbicides on soil enzyme activites in soil decreased in
the order of urea group>>dinoseb>>propanil>>diphenyl eter group>>acid amide group for ur-
ease, and dinoseb>>urea group>>diphenyl ether group>acid amide group for L-glutaminase
and protease, dinoseb>> diphenyl ether group>urea group>>acid amide group for phosphatase.
Herbicides inhibited the activities of soil enzyme in the early stage of treatment but incre-
ased the activities of urease, L-glutaminase and protease in the late stage. When herbicides
were treated in soil together with urea the degradation of insecticides was accelerated.
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Table 1. Common and chemical name of pesticides used for experiment
Pesticide Common name Chemical name
Herbicide Nitrofen 2, 4~dichlorophenyl 4-nitrophenyl ether
Chloronitrofen 2, 4, 6-trichlorphenyl 4-nitrophenyl] ether
Chloromethoxynil 2, 4-dichlorophenyl 3-methoxy 4-nitrophenyl ether
Butachlor N-(butoxymethyl)-2-chloro-2’, 6’-diethylacetanilide
Alachlor 2-chloro-2’/, 6’-diethyl-N-(methoxymethyl) acetanilide
Propanil 3/, 4’-dichloropropionanilide
Diuron 3-(3, 4-dichlorophenyl)-1, i-dimethylurea
Linuron 3-(8, 4-dichlorophenyl)-1-methoxy-1-methylurea
Dinoseb 2-sec-butyl-4, 6-dinitrophenol

Table 2. GLC-ECD(®Ni) operating conditions for analysis of pesticides

OoV-17* SE-30**
G.C. condition Nitrofen Butachlor Diuron Dinoseb

Chloronitrofen Alachlor .

Chloromethoxynil  Propanil Linuron
Column temp.(°C) 220 190 150 180
Injector temp.(°C) 245 220 230 210
Detector temp.(°C) 260 250 200 230
Carrier gas(N;)(ml/min) 40 30 30 40
Chart speed(mm/min) 2.5 2.5 2.5 2.5

*2% 0OV-17 on Chromosorb W, HP(80~100mesh)
*#*50, SE-30 on Chromosorb W, HP(80~100mesh)
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Table 3. Effects of herbicides on urease activity in soil

(% inhibition of soil urease activity)

Incubation day
Herbicide

1 3 7 14 28 56

Nitrofen 18.1 12.8 8.0 3.6 0.6 ~8.8
Chloronitrofen 21.7 12.0 6.1 4.7 2.6 —9.9
Chloromethoxynil 24.1 17.6 11.0 6.3 3.2 -7.7
Butachlor 20.5 9.6 6.1 2.1 0.6 0.0
Alachlor 24.1 8.0 6.1 1.0 1.3 0.0
Propanil 32.5 21.6 8.0 3.6 3.2 1.1
Diuron 36.1 24.0 13.5 10.9 2.6 —4.4
Linuron 42.2 28.0 14.7 11.5 3.9 —2.2
Dinoseb 41.0 28.8 12.3 6.8 3.2 —4.4
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Table 4. Effects of herbicides on L-glutaminase activity in soil
(% inhibition of soil L-glutaminase activity)
Incubation day
Heribicide -
1 3 7 14 28 56

Nitrofen 22.1 17.4 14.3 7.9 0.7 —0.2
Chloronitrofen 23.6 17.6 14.3 8.5 0.9 0.2
Chloromethoxynil 24.5 19.4 14.5 8.5 1.9 0.0
Butachlor 20.2 15.3 13.3 7.0 0.2 —0.6
Alachlor 211 16.3 12.6 6.1 0.0 —0.4
Propanil 24.3 16.0 14.6 7.6 0.4 0.2
Diuron 26.8 20.6 16.6 8.7 2.8 0.0
Linuron 25.8 21.1 17.0 9.8 2.6 0.2
Dinoseb 35.3 20.7 16.4 7.6 2.0 —0.6
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Table 5. Effects of herbicides on protease activity in soil

(% inhibition of soil protease activity)
Incubation day
Herbicides
1 3 7 14 28 56

Nitrofen 14.6 9.3 6.3 0.5 —0.8 —1.1
Chloronitrofen 15.2 12.3 6.8 1.0 1.1 -1.2
Chloromethoxynil 18.1 14.0 9.4 1.9 1.1 0.4
Butachlor 13.5 9.3 6.8 0.0 —-1.9 —-3.9
Alachlor 15.2 11.1 58 -0.5 —1.6 . —2.2
Propanil 14.0 11.3 8.4 1.9 —-0.8 —2.2
Diuron 17.5 12.3 8.9 1.0 0.0 -1.1
Linuron 15.2 10.3 8.4 1.9 0.0 —1.2
" Dinoseb 18.1 12.9 8.4 0.5 0.0 —0. 2
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Table 6. Effects of herbicides on phosphatase activity in soil
(9% inhibition of soil phosphatase activity)
Incubation period(day)
Herbicide _ - e
1 3 7 14 28 56

Nitrofen 20.6 16.8 7.2 4.1 3.8 0.0
Chloronitrofen 17.8 17.6 7.2 3.3 2.9 —1.2
Chloromethoxynil 18.7 18.5 6.5 4.8 2.7 1.2
Butachlor 11. 8 9.3 8.0 2.4 1.9 —2.4
Alachlor 14.0 11.2 8.4 3.3 2.9 0.0
Propanil 17.8 13.4 8.1 4.8 4.8 0.0
Diuron 18.7 13.4 11.2 6.5 5.7 0.0
Linuron 16.8 14.3 8.1 4.8 4,2 1.2
Dinoseb 26.2 13.4 11.2 3.8 3.3 0.0
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Table 7. Recovery of pesticides from soil for-

tificated with 0.5ppm and 1. Oppm

Recovery(%)*
Pesticide
0. 5ppm 1. Oppm

Nitrofen 92.8 93.5
Chloromethoxynil 95.8 96.3
Chloronitrofen 94.2 95.0
Propanil 96.0 96. 2
Butachlor 96.8 97.5
Alachlor 96.9 97.3
Diuron 94.4 95.6
Linuron 95.3 95.4
Dinoseb 88.4 90.1

*each value is the mean of triplicate analyses
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Fig. 2. Degradation of herbicides in soil
@—@® : urea-treated soil
O—Q : urea-untreated soil
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Tahle 8. Exponential regression equations of”
herbicides in urea-treated and urea--
untreated soil with different incuba-
tion days

Exponential Jife-
Pesticide regression o Half-life-
equati (day)
quation
Nitrofen U* Y= 92,19e70-%43x 0.9198 13,2:
N¥FY = g8, 81e%9%2x (,9295 15.0-

Chloromet- U Y= 98.13e™%%""* (,9540 14.1

hoxynil Y= 96.51e7%%32* (, 9742 20. 0+

Chloronit- U Y= 98.46e7%%%x (,0482 13.9

rofen N Y= 97.52e7%0%0% 0,9749 19.1

Propanil U Y= 95.80e7%%2* 0, 8882 10.4-
N Y= 98.76e *%%* (,9315 13.7

Butachlor U Y=100.98e™%%%* (,9333 14.2

N Y= 98.76e™%%4* 00,9500 18.7
Alachlor U Y=102.80e"%%2* ¢, 0308 13.8-
N Y= 92.16e7%27* (,9438 18,7
Diuron U Y= 90.96e~-0%28% (0463 18.2"
N Y= 91,08e"%%%"* (,9444 21.7
Linuron U Y= 92, 52¢7002% (9540 21.2:
N Y=100.83e%%%* (,9820 21.1
Dinoseb U Y= 86.03e™ "% (9490 13, 0~
N Y= 90.22e7%4* (, 0678 17.2:

*urea-treated soil, **urea-untreated soil
**kgionificant at 1% level
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