B 1tk R &5 (Agric. Res. Bull. Kyungpook Natl, Univ.) 8 (1990, 12) 19~27

EhE R3O| g Arylsulfatase2]

0

MO D)X= g
FPN - 4 oE - A
BB BERE B8R

Effoct of Sulfur-containing Pesticides on the
Arylsulfatase Activity in Soil
Lee, Sang Pal - Kim, Jang Eok - Hong, Jong Uck

Dept. of Agricultural Chemisiry, College of Agriculture

Kyungpook National University

Summary

This study was conducted to investigate the effect of sulfur containing pesticides, captan,
edifenphos, EPN, acephate, asulam, bentazone on arylsulfatase activity in soil incubated at 30C

for 42 days with or without urea addition.
The results obtained were as follows:

‘When pesticides, captan, edifenphos, EPN, acephate, asulam, bentazone were treated in urea
added and unadded soil, the activity of arylsulfatase was the highest at 7 days of incubation.
The arylsulfatase activity in urea added soil was kept higher as compared with that of the

urea unadded soil.

When pesticides, captan, edifenphos, acephate, asulam, bentazone, were treated in urea added

and unadded soi, the activity of arylsulfatase was inhibited at the entire experimental period.
By the treatment of EPN in urea added and unadded soll, the arylsulfatase activity was de-

creased at the early stage of treatment, but increased after 28 days of incubation
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Table 1. Common and chemical name of pesticides used for the experiment

Pesticide Common name Chemical name

Fungicide Captan 1,2,3,6-tetrahydro-N-(trichloromethylthio)phthalimide
Edifenphos 0O-ethy1-5,5-diphehyl phosphorodithioate

Insecticide EPN (O-ehtyl O-p-nitropheny1 phenylphosphonothicate
Acephate 0, S-dimethy1l acethylphosphoramidothioate

Herbicide Asulam methy1l-4-aminophenylsulphonylcarbamate
Bentazone 3-isopropyl-(1H)-benzo-2,1,3,~thiadiazin-4-one 2,2-

dioxide
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Table 2. Physico—chemical properties of the soil

Particle size Exchangeable
i M T—N CEC** .
distribution{ %) Soil pH 0 CEC cation(me/100g)
Sand Silt Clay texture (1:5) (%) (%) (me/lodg) Ca Mg K
57 18 25 S.CL 6.23 1.81 0.14 9.14 7.74 2.02 0.17

*0. M: Organic matter
**CEC: Cation exchange capacity
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Table 3. Effect of captan on arylsulfatase activtiy in urea unadded soil and added soil

Incubation day

Soil Captan conc.

1 3 7 14 28 42
........................ T ANIDILION - <cwreererererearamaeeras

Urea unadded  normal 1.7 3.6 10.7 6.2 4.9 1.7
s0il 10-fold 17.5 12.2 17.7 7.5 6.9 2.0
' 100-fold 39.8 279 25.3 17.8 144 3.6
Urea added normal 3.9 2.6 12.2 9.1 5.6 2.6
soil 10-fold 28.6 17.8 20.6 14.3 8.4 5.4
100-fold 205 25.6 31.7 235 16.1 8.0

Soil arylsulfatase activity: gg p-nitrophenol released/g soil/1hr
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Table 4. Effect of edifenphos on arylsulfatase activity in urea unadded and added soil

Incubation day

Soil Edifenphos conc.
1 3 . 7 14 28 42
........................ O INDIDILLOM e +svesersesssnessrarsares
Urea unadded normal 27.3 12.8 13.2 123 6.9 4.2
soil 10-fold 31.0 22.5 18.0 10.0 9.1 8.7
100-fold 35.7 23.9 204 14.3 9.8 9.5
Urea added normal 25.0 16.2 15.7 14.4 10.7 7.1
soil 10-fold 33.9 17.1 21.5 16.0 12,5 9.1
100-fold 378 18.8 24.1 18.8. 14.1 9.9
Soil arylsulfatase activity: ug p-nitrophenol released/g soil/1hr
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Table 5. Effect of EPN on arylsulfatase activity in urea unadded and added soil

Incubation day

Soil EPN conc.
1 3 7 14 28 42
........................ O IRIDILION - <7 ve rresrresresransrnee
Urea unadded normal 5.8 5.4 3.7 34 0.4 -2.9
soil 10-fold 19.9 26.2 11.3 13.0 -6.6 -14.1
100-fold 22.6 371 15.5 12.0 -8.9 -27.4
Urea added normal 4.3 10.6 12.2 11.4 1.8 -2.7
soil 10-fold 11.2 18.6 19.2 13.4 -0.2 -8.1
100-fold 12.7 26.2 18.7 4.3 -2.1 -24.9
Soil arylsulfatase activity: gg p-nitrophenol released/g soil/lhr
Table 6. Effect of acephate on arylsulfatase activity in urea unadded and added soil
Incubation day
Soil Acephate cong.
1 3 7 14 28 42
........................ O INDIDILION -« ererraerenrressessns
Urea unadded normal 6.6 4.1 8.6 2.2 6.7 1.7
soil 10-fold 11.1 12.3 12.2 16.1 9.2 4.1
100-fold 19.6 22.8 2i.8 214 11.8 7.9
Urea added normal 3.1 8.9 8.9 9.9 8.1 2.7
soil 10-fold 24.3 20.7 20.7 14.2 10.5 5.3
100-fold 28.3 21.8 21.8 23.0 13.1 8.1

Soil arylsulfatase activity: pg p-nitrophenoi released/g soil/1hr
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Table 7. Effect of asulam on arylsulfatase activity in urea unadded and added soil

Incubation day

Soil . Asulam cone.

1 3 7 14 28 42
........................ % INhibition:rrss-sseerrerrrescarnens

Urea unadded normal 7.9 7.0 6.1 3.9 1.4 0.1
soil 10-fold 10.2 17.5 8.0 7.2 4.7 1.5
- 100-fold 16.3 19.5 11.6 10.3 5.6 2.0
Urea added normal 8.6 7.5 6.7 5.1 1.8 0.3
soil 10-fold 18.9 122 10.0 9.4 4.3 45
100~fold 19.3 13.9 11.9 10.8 75 6.0

Soil arylsulfatase activity: ug p-nitrophenol released/g soil/1hr



Table 8. Effect of bentazone on arylsulfatase activity in urea unadded and added soil

Incubation day

Soil Bentazone cone.
' 1 3 7 14 28 42
........................ O IMNIDILIOT - e+ vev roeeeresnereranrenas
Urea unadded normal 12.2 13.3 13.8 8.1 4.6 1.1
soil 10-fold 17.3 215 18.6 15.3 12.7 8.5
100-fold 305 31.2 23.1 15.6 12.9 6.9
Urea added normal 11.9 8.3 8.6 54 44 1.5
soil 10~fold 18.4 18.7 12.0 15.1 8.4 2.9
100-fold 20.1 18.7 15.5 16.1 13.9 8.6

Soil arylsulfatase activity: pg p-nitrophenol released/g soil/1hr
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