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SUMMARY

A laboratory experiment was carried out with loamy paddy soily under flooded condition
to study the effects of some pesticides on the decomposition rate of urea and the trans-
formation of nitrogen. The pesticides used in this study are ten kinds, which are usually
applicable for rice cropping.

The soil was treated with 200ppm of fertilizer urea-N and different levels of pesticides
and then incubated at 2841°C for two weeks.

The kinds of pesticides used in this study were three kinds of herbicides (2,4-D,
Machete and TOK), three kinds of fungicidés (Rabcide, Neo-asozine and Phenazine) at
the levels of 20,100 and 200ppm and four kinds of insecticides (Birlane, Diazinon,
Sumithion and Bux) at the levels of 50,250 and 500ppm. respectively.

The results obtained may be summarized as follows.

1. The treatments of herbicides and fungicides show little effect on the decomposition
rate of urea at the levels of 20 and 100ppm, but by the treatment of 200ppm it was
retarded markedly after one day incubation aside from Rabcide and Neo-asozine.

The decomposing rate of urea was inhibited weakly by the treatment with 250ppm of '
Sumithion and Bux, however, 500ppm of all kinds of insecticides treated in this study
brought about strong inhibitory effect (over 50%) after only one day incubation.‘

The applied urea was disappeared nearly completely in three days in all cases

- with and without pesticides.

‘2. The production of ammonium-N was increased with the increase of pesticide concen-
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trations gradually through two weeks and otherwise in the control sample a loss of
inorganic-N resulted in about 20% extent. A

3. The inhibitory effect of the all applied pesticides on_the_ nitrification under ,flooded
condition was observed markedly and may be ordered as insecticides, herbicides" and
fﬁngicides accordiﬁg 10 its iﬁhibiting action,
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Table 1. Analysis of soil applied

Soil pH oM CEC T-N Soil texture (Lbam)
(1:5, H;0) (%) (me/100g) (%) Sand(%) | Silt(%) ’Clay(%)
College. Exp. paddy soil 5.6 2.1 ‘ 7.1 ] 0.11 s8.1 | 27.4 I 14.5

Pt tEe REY BB HREH 38 RERH
3, 22z BBmE Ao E BlTE KRfEA 72

%ol = AF 2olE AERA 2 ERF FELS

# 29

Table 2. Pesticides used in this experiment

Trade name

Active ingredient

content(%) P4

Herbicides

2.4.-D Ethyl 2.4-dichloro phenoxy acetate 18% 0.5

Machete - Chloro-diethyl-N-(butoxy methyl) acetanilide 58.8% 1.7

TOK 2.4-Dichloro Dhenyl-4-nitro phenyl ether - 25%: 0.8
Fungicides

Rabcide 4,5,6,7-Tetra chloro phthalide 50% | below 0.5

Neo-asozine Iron ammonium methylarsenate 6.5% ”

Phenazine Phenazine-5-oxide 10% | ”




Insecticides

Birlane 2-Chlorophenyl) Viry diethyl phosphate 24% | below 0.5
Diazinon 0. 0-Diethyl-0-(2-iso propyl-4-methyl-6-pyrimidyl) phosp- 34% o
horthioate
Sumithion 0. 4-Dimethyl-0-(3-methyl-4-nitrophenyl) phosphorothioate 50% ”
M(1-methyl buty!l) phenyl methyl carbamate
Bux M(1-ethyl propyl) phenyl methyl carbauate } 24% "

3% recommended dose for cropping

calculated on the basis of soil weight; 120 ton/10a
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Table 3. Effects of herbicides on urea decomposition and N-transformation in flooded paddy soil

(pg-N/g of soil)

< Ipcubation days| 71 3 5 b 14
\; Form ¢ Niirosen NO. NO NO. NO NO
— Urea | NH, | NOs | Nm, | N2 Nmg | NOe | owm, | B0 | Nl | 202
- | N |-N | -N ol - N -

Herbicides — NOs™N NOs N NO;-N NOs™N NOy-N
Control 14 182 9 2100 9 202 7 210 14 140 18
2,4-D (20 ppm) 18 181 7 204 7 198 8 211 10 157 13
2,4-D (100 ppm) 16| 182 4 197 5 198 3 202 5 178 13
2,4-D (200 ppm) 1200 78 3| 204 8 201 3 202 6 27 9
Machete (20 ppm) 177 171 6 203 6, 215 5 199 7 131 9
Machete (100 ppm) 15 175 7 205 7| 208 5 215 12 159 15
Machete (200 ppm) 64 133 6 190 5| 189 5 215 9 204 10
TOK (20 ppm) 211 176/ 6 192 5 206] 5 =208 6 156 18
TOK (100 ppm) 1) 182 6 214 9 209 4 20| 11 177 .11
TOK (200 ppm) 208 73 5 =207 5 =206 6 187 9 =213 7
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Table 4. Effects of fungicides on urea decomposition and N-transformation in flooded paddy soil

(pg-N/g of soil)

\\Mf 1 3 5 7 14
\ FormN:)tfmgen) e 0 o; Grea| N8, xo; 1_\1&44 o, N No; N O,
Fung1c1des T NOs-N NOz-N NOs -N NQ;-N NQ;-N
Control 15 184 3 | 2101’ 8 213 10 =215 12| 153 22
Rabcide(20ppm) 16 179 2 195, 9 205( 5 192 148, 18
Rabcide(100ppm) 22, 175 3 207 5 192! 3 190 155 12
Rabcide (200ppm) 17 186 4 209 3 211 5‘ 201 5 145 11
Neo-asozine(20ppm) 11, 189 4 206! 3 232 1 217 11} 169 13
Neo-asozine(100ppm) 21} 206 2 228 4 244 5 236 71 220 21
Neo-asozine(200ppm) 29)  35H 2 392 6 379 4] 385 8| 381 16
Phenazine(20ppm) 15 186 6 194 4/ 203 8 207 12| 168 13
Phenazine(100ppm) 20 187 3 215 8 217 6 205 9 179 7
Phenazine (200ppm) 75 122 3 21 193 3 217 3 196 3 213 9
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Table 5. Effects of insecticides on urea decomposition and N-transformation

in flooded paddy soil.

(pg-N/g of soil)

wubation days| 1 3 5 7 14
Form of gen| Urea | NH, NO: | yrea | Nut, | N2 | war, [ N0 | Nm, | N9 | Nm, | NO:

Insecticides N TN NoeN N | N noeN N NogN N Now-N| N NOgN
Control 16 182 9 206 6 200 - 10{ =211] 13| 142t 19
Birlane (50ppm) 26! 164 5 192 5 197 9 202 70 155 14
Birlane(250ppm) z1‘ 182 5 205, 5 199 6 203 6 162 18
Birlane (500ppm) 110 80 6 10, 190 4 217 9 200 71 187 11
Diazinon (50ppm) 16 183 6 197 5 198 5| 2100 .11} 137, 13
Diazinon(250ppm) 22! 182 8 204 71 210 6| 208 100 159 22
Diazinon(500ppm) 120 80 4 18 196 71 204 71 208 9 229 12
Sumithion (50ppm) 34! 161 9 214 71 2020 12 201 9 151 21
Sumithion (250ppm) 53 150 8 215 71 206 6 197 6 160 14
Sumithion (500ppm) 116. 80 4 4 194 51 2111 100 201 5 205 12
Bux (50ppm) 3.3i 159 8 206 4 207 5 204 7 161 18
Bux(250ppm) 53| 136 7 3 191 4 208 9 206 10, 162 18
Bux(500ppm) 124! 77 6! 6 201 3 213 5 208 11] 224] 12
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Table 6. Effects of pesticides on urea decomposition

(1 day incubation)

Amount of |Inhibition of Urea Amount of = |Inhibition of Urea
Pesticides Pesticide decomposition Pesticides Pesticide decomposition
(ppm) (%) (ppm) %

2.4-D 20 2 Phenazine 20 0

" 100 1 " 100 '3

” 200 57 " 200 32
Machete 20 2 Birlane 50

7 100 1 ” 250

” 200 27 ” 500 51
TOK 20 4 Diazinon 50 0

4 100 —2 4 250 3

" 200 61 " 500 57
Rabcide 20 1 Sumithion 50 10

” 100 4 ” 250 20

” 200 1 ” 500 54
Neoasozine 20 —2 Bux 50 9

” 100 3 " 250 20

” 200 8 " 500 59

& J%E 23R Eaget.®
ERT RBHES BAEEE Birlane, Diazinon,

Sumithion, Bux 27+ 240, 340, 500, 240ppm¢]
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Table 7. Effect of pesticides on ammonification and nitrification

Ammonification Inhibition (%)

Nitrification Inhibition (%)

“~—_Incubation days
h 5 7 14 5 7 14
Pesticides T
Herbicides
(ppm)
2.4-D 20 1 0 -12 29 29 28
: 100 1 -1 —27 57 64 28
: 200 0 —1 —48 57 57 50
Machete : 200 —6 2 6 29 50 50
: 100 -2 -2 —14 29 14 17
: 200 1 —2 —46 29 36 44
TOK : 20 —2 1 —11 29 57 0
: 100 -3 4 —26 43 21 39
: 200 —2 11 —52 14 36 61
Fungicides
Rabcide 2 20 4 11 5 50 25 18
: 100 10 12 0 70 50 45
: 200 1 7 6 50 58 50
Phenazine 1 20 5 4 ~8 20 0. 41
+ 100 -2 5 —15 40 25 68
: 200 —2 9 -37 70 75 59




Insecticides

Birlane ¢ B0 2 4 -9 10 .. 46 26.
Coims0 |1 4 1| 40 53 7

: 500 —9 5 —32 10 ' 46 42

Diazinon : 50 1 0 4 50 15 32
: 250 —5 1 —12 40 23 —16

: 500 -2 1 —61 30 31 37

Sumithion : 50 —1 5 —6 —20 31 - —16
: 250 -3 7 —13 40 54 26

: 500 —6 5 —44 0 62 37

Bux : 50 —4 3 ~13 50 | 46 5
: 250 —4 2 —14 10 23 5

: 500 -7 1 —58 50 15 37
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