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ABSTRACT

Effect of Butachlor(2-chloro-2, 6-diethyl N-(buthoxymethyl) acetanilide], Nitrofen(2, 4~dichloro~
4-nitrodiphenyl ether), Benthiocarb-+Simetryne [s—(4-chlorobenzyl)-N, N-diethylthiocarbamate 7%
2-methylthio-4, 6-bis (ethylamino)-s-triazine 1.5%], Propanil (3, 4-dichloropropionanilide), and
Perfluidone {1. 1. 1-trifluoro-N, N-[2-methyl-4~(phenylsulfonyl) Phenyl] methanesulfon amide} on
urea hydrolysis and subsequent nitrification was investigated in a flooded soil incubated at 24+1°C
for 9 weeks.

1. Butachlor and Perfluidone at the rate of 1,440 and 1,200 g, ai/10 a, respectivly, slightly inhibited
the early stage of urea decomposition, and caused a slight decrease in the production of ammomium,

which, however, was recovered readily.
2. Propanil ut the rate of 2,800 g, ai/lpa imhibited the first stage of nitrification, and brought

about a slight increase in the ammonium conentration and a decrease in the concentration of nitrite
and nitrate. This inhibitive effect was a little more evident at higher concentration of applied nitrogen.
The other herbicides caused no inhibition of urea decomposition and subsequent nitrification even
at the highest rate of application.

3, pH and Eh of the soil were not significantly affected by the herbicides tested.
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Table 1. Physical and chemical analysis of the soil used
pH ; Exchangeable cation . ’Pamcle size distribution Textural
H,0 | oM| N | PO, |Si0, | Fe (m6/1100g> CEC | &
WD (o) | %) |pm)|epm)i(opm) K | Ca | Mg | Na (me/100g), Sand | Sil | Clay | ©12
i
0.18 ' 2. 90 ‘ 1.10 ‘ 0.12 ‘ 11. 30 20. 32 ’ 34.79 ' 44, 89 LiC

‘ 33. 90[ 18. 901 14.75

|
5.20 { 2.60 ‘ 0.14

o] Fate] ol 7)) REMEES 5,10, 15 mg/100 g soil 7k
o w £4 WHsIY vl o121 @Yl EHE RHE
7 15em Zojel {FdfFdl % alvtz 424 o
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Table 2. Effect of Butachlor on urea hydrolysis and subsequent nitrification in a submerged soil

Urea Butach- NH,-, NO.~, and NO,-N formed after the treatment of Butachlor, weeks

added lor
(mg/100g (g, ai/ i 3 5 7 9

soill) 10a) Ny, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO,

_— - - ——-~-=- ppm
0 26.88 tr 2.72 29.94 1.01 6.17 23.25 1.84 11.35 21.65 tr 2,74 21.28 — 2.83
180 27.01 tr 2.81 28.72 1.52 6.42 24.03 2.12 11.03 21.83 tr 2.01 21.48 — 2.34
5 360 27.41 — 2.74 29.01 1.42 6.56 23.78 1.89 11.54 22.27 — 1.98 21.25 — 3.07
720 26.01 — 2.96 29.17 1.06 5.92 23.13 1.93 10.78 22.52 — 2.47 21.78 tr 2.92
1,440 25.42*% — 2.04 28.48 1.47 6.14 23.72 2.21 11.02 22.12 — 2.68 22.01 tr 2.82
0 41.44 1.21 4.03 46.27 2.24 8.57 38.45 1.72 11.75 35.63 — 3.74 34.36 tr 3.12
180 41.27 tr 4.57 45.78 1.92 7.86 38.02 1.18 11.54 34.92 tr 3.14 34.01 — 3.14
10 360 41.01 tr 4,02 45.97 1.84 7.81 39.25 2.06 10.95 35.84 tr 3.87 35.07 — 3.78
720 39.04* — 4.01 46.72 1.85 8.24 38.54 1.82 11.27 35.21 — 3.15 34.08 tr 3.01
1,440 39.21*%* — 3.76* 47.01 1.85 8.45 39.83* 1.95 10.69 36.76 — 3.98 34.95 tr 3.68
0 572.16 1.27 6.58 53.58 1.53 9.75 46.08 1.95 12.65 42.81 1.71 4.75 43.22 1.17 4.41
180 50.15 1.85 5.82 54.01 2.01 8.52 46.94 2.11 12.31 41.27 1.38 3.92 43.61 1.41 2.72
15 360 49.24 1.61 5.82 53.98 1.86 8.98 47.47 1.67 12.82 42.02 1.47 4.71 43.82 1.02 3.6¢
720 17.23* 1.46 6.24 53.74 1.74 9.07 47.21 2.21 12.21 42.27 1.78 4.02 43.07 1.06 4.54
1,440 46.37%%1.72 5.19* 52.86 1.97 9.21 47.68 2.08 10.78* 41693 1.81 3.98 42.96 1.21 4.21

* Significantly different at the 5% level T
** Significantly different at the 1% level
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Table3. Effect of Nitrofen on urea hydrolysis and subsequent nitrification in a submerged soil

Urea Nitrof- NH,~, NO.-, and NO, ~N formed after the treatment of Nitrofen, weeks
(neo0g 2dded ! ’ i ! ?

soil) (g";‘({a) NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO,

ppm

0 26,88 tr 272 29,94 1.01 6.17 23.75 1.84 11.35 21.65 tr 2.74 21.28 — 92.83

210 26.27 tr 2,75 30.06 1.87 6.43 24.03 2.37 11.45 22.01 — 2.38 21.61 — 2.61

5 420 25.98 — 2.32 29.62 1.36 6.1523.95 1.84 10.97 21.92 — 2.89 21.84 — 2. 14‘

840 26.87 — 2.84 30.49 1.78 6.34 24.13 2.04 11.21 22,15 tr 2,58 21.58 tr 2.12

1.680 26.67 tr 2,74 30.28 1.09 6.24 23.81% 1.92 10.98 21.49 "tr® 2.75 21.31 — 2. 9%

0 41.44 1.21 4.03 46.27 2.24 8.57 38.45 1.72 11.75 85.63 — 3.74 34.36 tr 3. lj

210 42.06 1.32 4.47 45.53 1.92 8.75 38.68 1.58 11.54 35.01 — 3.61 33.85 — 3. 17

10 420 41.97 1.64 4.12 46.29 1.63 8.69739.15 2.01,10.94%35.95, —, 3.98.734.72 tr! 3, 01%

830 41.08 1.91 4.07 45.92 1.68 8.92739.01. 1.94 11.56 35,72} jtrl 3.41,,34.13, tr 3.51

1,680 40.89 1.32 4.26 45.84 1.87 7.98 39.12 2.36 10.87 35.04 tr2*3.08'-34.925tr 3.4t

0 50.16 1.21 6.58 53.58 1.53 9.75 46.08 1.95 12.65 42.81 1.71 4.75 43.22 1.19 4.41

210 49.80 1.21 5.92 54.27 1.71 8.86 46.58 2.04 12.17 42.21 2.02 3.97 42.78 1.41 3.95

15 420 49.67 1.91 6.78 54.02 1.92 9.46 46.91 1.85 11.94 42.56 1.61 3.94 42.91 1.36 4. 0]1

840 50.26 1.63 6.84 53.78 1.84 9.04 46.07 2.24 12.42 42.01 1.57 3.78 43.02 1.04 4.64

1,080 49.94 1.92 6.25 54.31 1.68 8.92 46.62 1.92 11.93 42.34 1.84 3.47 43.14 1.12 4.28

Table 4. Effect of Benthiocarb4-Simetryne on urea hydrolysis and subsequent nitrification in a submerged soil

Urea E::;E_lg; NH,-, NO,-. and NO;-N formed after the treatment of Benthiocarb--Simetryne, weeks
(mar 1005 2decd ! 3 5 7 9
soil) (g, 1%;/) NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO
—ppm

0 26.88 tr 2.72 29.94 1.01 6.17 23.75 1.84 11.35 21.67 tr 2.74 21.28 — 2.83
210 26.61 tr 2,74 30.85 1.58 6.34 23.51 2.01 11.21 21.78 tr 2.69 21.47 — 2. 7%
5 420 26.93 — 2.79 29.46 1.21 6.51 24.03 1.74 11.43 22,01 — 2.01 21.35 — 3.21
840 26.84 — 2.82 30.48 1.41 6.37 23.74 1.96 10.61 21.84 tr 2.68 22.28 tr 2.8§
1,680 25.94 tr 2.84 30.42 1.07 6.24 23.12 2.07 10.82 22.25 tr 2.03 2L.74 tr 2.7§

0 41.44 1.21 4.03 46.27 2.24 8.57 38.45 1°72 11.75 35.63 — 3.74 34.36 tr 3.1

210 41.27 1.43 4.52 45.85 1.89 8.68 38.58 1.81 11.54 35.41 tr 3.21 34.01 tr 3.4

10 420 41.84 1.74 4.37 46.54 1.63 8.71 39.04 2.02 10.91 35.84 — 3.78 34.75 — 3.2
840 41.35 1.71 4.44 45.81 1.28 7.84 39.27 1.58 10.01* 35.21 — 3.51 35.01 — 3.5

1,680 40.54 1.24 4.25 45.75 1.85 7.51 39.04 1.92 10.03* 36.67 tr 4.02 34.92 tr 3.5

0 50.16 1.27 6.58 53.58 1.53 9.75 46.08 1.95 12.65 42.91 1.71 4.75 43.22 1.17 4.4

210 49.87 1.01 6.21 54.21 2.05 9.25 46.92 2.01 12.03 43.05 1.42 3.59 43.07 1.28 3.9

15 420 49.61 1.85 5.97 54.07 1.98 9.87 46.61 1.75 11.94 42.21 1.59 4.01 43.92 1.95 3.0
840 50.18 1.54 6.71 53.98 2.01 9.01 47.04 2.21 12.31 43.01 1.64 4.37 43.68 1.47 3.7

1,680 49.44 1.11 6.31 54.21 1.74 8°94 46.74 1.82 11.02* 43.21 1.74 4.78 43.75 1.84 4.0

* Significantly different at the 5% level
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Table 5. Effect of Propanil on urea hydrolysis and subsequent nitrification in a submerged soil

NH,-, NO.~, an1 NO,~N formed after the treatment of Propanil, weeks

Urea Propanil
s 100E B o1 ! 3 5 ! ’
soil) ~10a) Ny, NO, NO, NH, NO, NO, NH, NO, NO; NH, NO, NO, NH, NO, NO,
ppm
0 26.88 tr 2.72 29.94 1.01 6.17 23.25 1.84 11.35 21.65 tr 2.74 21.28 — 2.83
350 26.44 — 2.76 30.14 1.65 6.25 23.18 2,07 11.27 22.24 — 2.17 22.34 — 2.49
5 700 26.98 tr 2.63 29.54 1.47 6.47 23.69 1.94 11.24 21.78 — 2.41 22.29 — 2.17
1,400 27.01 tr 2.57 30.21 1.87 5.98 23.74 2.04 10.47 22.04 — 2.04 22.07 — 2.49
2,800 28.66*% — —  33.26%% tr 3,84%%23.78 1.93 9.29 22.12 tr 2.11 22,18 — 2.42
0 41.44 1.21 4.03 46.27 2.24 8.57 38.45 1.72 11.75 35.63 — 3.74 34.36 tr 3.12
350 41.97 1.18 4.52 45,57 1.85 7°84 38.21 1.62 11.62 35,01 — 3704 35.21 — 3.15
10 760 42.02 1.27 4.25 46.83 1.32 8.68 39.57 1.87 10.89 36.12 ~— 3.68 35.57 — 2.98
1,400 41.09 1.87 4.02 46.92 1.75 7.57 39.26 1.98 11.12 36.24 — 3.21 35.25 tr 2.84
2,800 43.78*F tr 2.27%¥49,32%% — 3,02%%40.38 1.74 11.47 35.98 tr  3.24 35.04 tr 2.87
0 50.16 1.27 6.58 53.58 1.54 9.75 45.08 1.95 12.65 42.81 1.71 4.75 43.22 1.17 4.41
350 49.27 1.27 6.14 54.21 1.58 8.27 45.57 2.24 12.34 42.95 1.47 4.72 42.78 1.41 3.98
15 200 49.92 1.92 6.21 53.78 1.93 8.54 46.03 2.03 11.25 42,01 1.91 4.27 42,21 1.57 4.04
1,400 50.14 1.63 5.02*% 54.05 1.84 8.71 45.91 1.78 12.01 42.92 1.52 4.78 42.68 1.03 4.12
2,800 52.97%F — 3.78%*57.48%F — 4,27%*45.87 1.67 11.62 42.52 1.83 4.01 42.89 1.74 3.89
# wspn'licantly ifferent at the 5% level
*7 Sigoifcantly different at the 125 level
Table 6. Effect of Perfluidone on urea hydrolysis and subsequent nitrification in a submerged soil
Urea Perfl- NH,—, NO,—, and NO,—N formed after the treatment of Perfuidone, weeks
(sr0os Gy L 3 5 7 9
soil) - 108)  NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO, NH, NO, NO,
ppm -
0 26.88 tr 2.72 29.94 1.01 6.17 23.25 1.84 11.35 21.65 tr 2.74 22,28 — 2.83
150 27.42 — 2.18 28.12 1.81 6.21 24.57 2.15 11.24 22.47 — 2,14 22.21 — 2.97
5 300 27.01 — 2.001 29.07 1.54 6.84 23.92 1.98 11.74 22,83 — 2.54 22.07 — 3.24
600 26.78 — 1.97 29.47 1.62 5.92 23.58 1.97 10.21 21.54 — 2.97 21.54 — 2.81
1,200 25.92* tr 1.98 29.75 1.43 6.02 24.02 2.20 10.45 21.21 tr 2.31 22.98 — 2.53
0 41.44 1.21 4.03 46.27 2.24 8.57 38.45 1.72 11.75 35.63 — 3.74 34.36 tr 3.12
150 42.12 — 3.87 46.78 1.87 7.96 37.74 2.04 11.27 34.94 — 3.41 34.74 — 2.87
10 300 40.28 — 3.92 45.29 2.01 8.21 39.92 2.14 10.59 35.27 — 2.97 35.18 — 2.64
600 A0.54 tr 4.24 45.97 1.57 8.24 37.76 1.83 11.27 36.74 tr 3.15 36.02 — 3.07
1,200 38.01*%* tr 3.81 46.92 1.92 7.87 37.94 1.95 10.98 36.21 tr 3.21 36.14 tr 3.29
0 50.16 1.27 6.58 53.58 1.53 9.75 46.08 1.95 12.65 42.81 1.71 4.75 43.22 1.17 4.41
150 50.47 1.92 5.72 54.12 1.92 8.72 45.94 2.33 12.78 43.02 tr 3.75 42.72 1.42 3.67
15 300 50.53 1.14 5.94 53.78 1.68 8,99 47.27 1.94 12.12 41.93 tr  4.27 42.84 1.42 3.92
6C0  46.07**1.32 6.27 54.54 1.57 9.21 46.74 2.07 11.98 42.27 1.57 4.05 43.02 1.78 3.59
1,200  45.78%*1.28 5.18% 52.47 2.01 8.54 47.51 2.31 12.01 43.35 1.81 3.92 43.98 1.45 4.07
* Significantly different at the 5%, level
*¢ Signiffcantly different at the 1% level
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o 53] el Higtho s gruoke 4ol #HK
Hol el ok, e, 5 ELIEY B JdE
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B B#BES Bbated 70401y 4asdn sigon
Propanilfll SIREEYS) 3,4—DCA(3, 4-dichloroaniline))|
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Table 7. Change in pH of the soil treated with different herbicides at fourfold the recommended rate

Urea

added Dosage pH after treatment, weeks
(mg/100g Treatment (g, ai/

soil) 10a) 1 2 3 4 5 6 7 8 9
Control 0 5.8 5.8 5.7 5.5 5.1 4.8 5.2 52 3.4
Batachlor 720 5.5 5.5 5.6 5.3 5.0 4.7 5.1 5.0 5.2
Nitrofen 840 5.6 5.6 5.7 5.4 50 4.7 5.1 5.2 5.2
5 Benthiocarb+Simetryne 840 5.9 5.7 5.6 5.2 51 4.6 5.3 53 5.3
Propanil 1,400 57 5.8 5.9 5.4 5.0 4.8 5.2 5.1 5.2
Perfluidone 600 5.5 5.6 5.6 5.4 4.9 4.7 5.0 5.0 5.2
Control 0 5.9 6.1 5.7 5.6 5.3 4.8 5.1 5.0 5.2
Butachlor 720 5.4 5.6 5.6 2.5 5.3 4.8 5.1 5.0 5.2
Nitrofen 840 5.8 5.7 5.8 5.9 5.4 4.9 5.0 5.1 5.2
10 Benthiocarb-}Simetryne 840 5.9 6.0 5.6 5.7 5.4 4.9 5.2 5.0 5.5
Propanil 1,400 5.7 5.9 5.8 5.6 5.6 4.7 5.1 5.2 5.4
Perfluidone 600 5.7 5.7 5.5 5.7 5.5 4.6 5.0 5.2 5.4
Control 0 6.2 6.4 6.0 5.5 5.7 4.5 5.2 5.1 5.4
Butachlor 720 5.6 58 5.8 5.4 5.7 4.6 5.2 5.2 5.3
Nitrofen 840 6.2 6.4 6.0 55 5.9 47 5.3 5.3 5.3
15 Benthiocarb--Simetryne 840 6.1 6.2 59 58 56 4.8 52 53 5.4
Propanil 1,400 6.3 6.2 6.1 59 55 4.8 52 5.5 5.4
Perfluidone 600 5.6 5.7 5.8 5.6 56 4.5 5.4 5.2 5.4

HBEY 7% #Afd 5.29= pH 7 gkigs 1
BACLE BFR BREEJNA 6.2 ez & ERSG
o7t 5A e At EFHJAZ 6 BN WS ETF
el el pHUT= delfvhrl 2 thes 7k 8
sk fEEel ek,

g pHo kRS FRHEY S@EER £RE g2
o} WHEdFolm o % AHA WA AL Hik{eH
o o3 =R ARY FReln 44 683
< pH = ofAAle] Al 42 5% S #HE
ol Fefsteta A AE o FEHREA YA = #
BEA A #it A vt HEe B Fa glof
A EEFEEC 23 pHY bt FBEsty] o¥ e

Bz REH =+ 1 SFPHEEDY Bl LB
{Eflol L8 pHol BHE Fola 4zsrlE ™)
I wEsg o

Table 8¢l F7g Eh9 b2 WEEE Ehe 9 gtoz
#Estel ZRE Zold., 2fate s Ehzle #oKL
e Ehgto s KM & don mHe At
el @ik ETelohsb BB vhal okxk i pnsk
= HEE 243 gled o Bk B wEay 3t
gk 2R Kio] FotAm A K4 H(LE] Fof
g R % BEL Ad 3] oA

o H%

ﬁ

L

89 Eh &bt ETEMBES Fid EREE
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Table 8. Change in Ehg of the soil treated with different herbicides at fourfold the recommended rate

(Unit: mV)
zliiirde:d Dosage Ehg after treatment, weeks
(mg/100g Treatment (gio?)/ 1 2 3 4 5 6 7 8 9
sol1) i
Control 0 348 310 270 250 214 170 150 180 198
Butachlor 720 335 320 265 257 225 150 170 185 190
Nitrofen 340 323 317 261 253 206 157 148 197 204
5 Benthiocarb+Simetryne 840 329 305 259 249 161 163 135 168 175:
Propanil 1, 400 338 300 263 248 218 151 147 172 180
Perfluidone 600 333 312 272 255 221 147 130 168 175.
Control 0 340 305 278 243 215 178 151 175 192
Butachlor 720 331 312 289 251 221 162 147 160 176"
Nitrofen 840 325 298 280 257 208 159 143 159 173
10 Benthiocarb-}-Simetryne 840 340 310 292 261 219 160 139 159 180
Propanil 1,400 339 295 278 250 211 162 140 162 187
Perfluidone 600 331 294 281 252 212 158 142 163 190
Control 0 351 315 280 252 211 181 156 171 183
Butachlor 720 329 300 276 245 209 173 150 162 1700
Nitrofen 840 337 301 270 241 208 175 152 163 171
15 Benthiocarb+-Simetryne 840 340 312 281 252 212 168 147 159 173
Propanil 1,400 345 321 286 255 220 181 149 152 169
Perfluidone 600 328 304 280 251 218 184 150 160 172
v R T4 A BREY WFERYHE Fe SHLERY st fAewES EEe obva AF
5 ¥ Mn Rz kA BURTEMY JHte A < 2 & A Zos pHy Eh 58 Bkl =
& &2 Fer#rzt Fet" 2, Mn**** 7 Mn** 2 B s meg e vAX gesr & 5 U
7] Foled®. K FHlA & HEE S5k TAT &
TREEE & ‘éi?dJ— =3+ Eh ke Zo) =botel A " =
L BERALEEY o] BFEMAME A gud AE WEKIRAET o) 4 Butachlor, Nitrofen, Benthiocarb+
o] olul s} A zkxw (Table 1) w3}, HEIFHIR = A% Simetryne, Propanil, Perfluidone 59 BXEH7; MEAL.

o) ZEE MY WTEsts fst 42 FEKE Hin
W AR b FiEel ezt 44 4 Ay
R RS BokEEaE W REK Bisk
g 7 ETFsH LEEREY Ehot 2 f8
#okEel Ehgr Blbos LAst o % AL o
ke = IR O g EIFEREE 509 WRYE EE
Ax got E £ ook maElv, T REFY MR
LY B EmaEire Bihe] BB FES vas g
B39 AR el 29 e Bt LEs
thi A 7s e}

Hamez AvaA BRoR A e ¢ &
FEl A (AT 2E BREHE KIET 2R 8%

R
u[o

¢ RS sHeEEd v RE BAS RBE] Aty
RES BEE W % 24-1°C oA KEEslEA &
Wire =%, pH ¥ Eh S k% HEfsgd o o
7 e HERE dAH
1. Nitrofen, Benthiocarb + Simetryne, Propanil =
o EEGEA REY s@me) A reiore] AR
] oF=al f4#o] glglth. Butachlor & Perfluidone -&~
f“’%“fﬁt}?ﬂmﬂ gl ERE B4 A gEobe
ERE %4 WPAR Y o) SEMEHRAL FHL
rpsa A whe ERAk#e = EEE A=
BRoLar praAsEm = & RREREREOT
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Al s BERE
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