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Abstract

This study was conducted to estimate influences of pesticides such as carbofuran[2,3-dihydro-2,2-dimethyl-
benzofuran-7-yl methyl carbamate] as an insecticide, and pyrazolate [4-(2,4-dichlorobenzolyl)-1,3-dimethyl-
5-pyrazolyl-1,3-dimethyl-5-pyrazolyl-p-toluensulfonate], pyrazolate+ pretilachlor [2-chlor-2,6-diethyl-N-(n-
propoxyethyl) acetanilied] as herbicides on change in numbers of soil microorganisms and pH in planted
and unplanted flooded rice paddy soils.

The results of weekly investigated change of pH and populations of total bacteria, gram negative bacteria,
anaerobic bacteria and fungi after treatments of pesticides were as follows :

The change of pH in rice-planted soil gradually decreased in a matter of weeks after treatment with
pesticide and the pH increased again from the sixth week, but no change of pH could be observed in
nonplanted soil.

The total numer of bacteria in the treated plots were slightly less than in the control plot, and the
numbers decreased with increasing application rates of pesticides. But the microbial population increased
in a matter of days after treatment with pesticide.

Number of the gram negative bacteria until the sixth week after treatment of pesticide were fewer than
control. The number in the carbofuran-treated plot decreased after a weeks after treatment, but numbers
in plots treated with pyrazolate and pyrazolate+ pretilachlor increased.

The number of anaerobic bacteria in the treated plots were few by comparison with the untreated control,
but the number increased after a weeks after treatment with pesticides.

The populations of fungi in the carbofuran-treated plot were similar by comparison with the untreated
control. The populations in the plots treated with pyrazolate and pyrazolate+ pretilachlor decreased in 4
to 5 weeks with increase of application rate, but afterwards increased.
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Table 1. Physico—chemical properties of soil used
Particle size Exchangeable
Texture distrivution( %) (pH O.M Av.Pv.P,Os Cat.(me.” 100g) CEC
1:5) (%)  (ppm) (me/"100g)
sand xilt clay Ca Mg K
Silty xlay loam 19.1 454 355 6.3 0.8 13 3.7 1.8 0.26 7.06
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Table 2. Physico-chemical properties of pesticides treated

Common.'trade name

Chemical name

Solubility Use

Carbofuran.”Furadan 2,3-Dihydro-2,2-dimethyl-benzofuran-7-y water(25¢C)
methyl carbamate 700ppm I
Pyrazolate / Sanbird 4-(2,4-dichlorobenzolyl) -, 3-dimethy] water(25C)
-5-pyrazolyl-p-toluensulfonate 0.5ppm HP
Pretilachlor,” Solnet, Rifit 2-~chloro-2,5-diethyl-N-(-n-propoxyethyl) water(25C)
acetanilde 50ppm H

a . Insecticide, b . Herbicide

4
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Table 3. Changes of pH(1 : B) in flooded paddy soils after treatment of pesticides at transplanted

and nontransplanted rice.

Chemical &cyc}. pH in planted soils pH in non-planted soils
et “TIW 2W 3W 4W 5W 6W IW 2W 3W AW 5W 6W"
Control 0 644 629 625 6.J4 611 628 635 628 632 638 641 6.39
1 624 637 628 614 614 627 633 627 632 634 636 6.39
Carbofuran 10 645 644 631 641 640 634 621 627 624 637 643 640
20 637 630 614 614 616 620 615 620 635 638 638 634
27 630 627 621 615 6.07 6.17 638 649 625 626 627 623
Pyrazolate 27 648 637 624 629 615 627 645 6.59 645 648 650 6.53
54 625 638 645 645 646 6.74 628 645 640 642 643 654
Pyrazolate + 2 611 622 622 610 607 616 635 634 611 609 607 6.12
pretilachlor 20 616 610 608 610 612 627 640 640 637 637 637 637
40 615 621 633 636 639 641 634 648 622 623 623 623

* | W=Weeks
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Table 4. Total populations of bacteria as influenced by pesticides in flooded paddy soil at transpla-

nted or nontransplanted rice.

Chemicals (Cu&ng% Number in planted soil Number in non-planted soil
IW 2W 3W 4W  5W  6W W 2W 3W 4W 5W 6W*
............... X107 “ m e e s & s e s s e 3 s 4 s e & =
Control 0 284 214 220 280 295 314 299 287 269 282 203 324
1 228 223 198 273 270 307 243 241 260 280 281 313
Carbofuran 10 211 205 104 232 267 306 221 215 212 280 280 301
20 199 205 189 223 241 299 155 167 165 222 237 285
27 240 184 206 263 289 303 272 258 261 275 280 313
Pyrazolate 27 228 184 190 220 267 298 244 227 250 262 272 283
54 209 131 183 218 251 284 228 215 243 255 268 273
Pyrazolate + 2 174 163 196 235 278 293 218 187 237 253 252 265
pretilachlor 20 144 151 189 212 227 241 199 162 213 251 258 288
40 118 147 171 194 205 219 184 155 201 248 247 255

* . W=Weeks
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Fig. 1. Average number of bacteria as influenced by pesticides applied in paddy soil of rice transp-

lantation or nontransplantation.
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Table 5. Populations of gram negative bacteria as influenced by pesticides in flooded paddy soil
at transplanted or nontransplanted rice.

Conc Number in planted soils Number in non-planted soils
Chemicals (g8
W 2W  3W 4W  5W  6W IW  2W  3W 4W 5W 6W*
............... )<107 s e = =2 & 4 8 & e e e * e a4 s = s »
Control 0 593 294 304 325 3431 381 609 358 371 370 382 412

1 474 148 143 148 187 195 485 336 260 263 271 283
Carbofuran 10 453 144 132 145 173 188 480 329 220 221 263 275
200 441 134 129 144 171 183 473 322 211 215 244 271

27 189 205 247 261 291 296 273 302 325 331 314 316
Pyrazolate 27 167 179 224 260 278 281 258 296 309 314 305 306

54 127 163 218 255 262 275 231 249 267 305 298 300

Pyrazolate + 2 153 189 206 213 222 288 174 223 281 274 304 301
pretilachlor 20 135 178 198 201 214 276 159 216 254 281 299 300

40 103 163 179 186 204 268 118 213 239 273 282 291
* I W=Weeks
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Fig. 2. Average number of gram negative bacteria as influenced by pesticides applied in paddy
soil of rice transplantation or nontransplantation.
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Table 6. Populations of anaerobic bacteria as influenced by pesticides in flooded paddy soil at

transplanted or nontransplanted rice.

Chemical E:o/%: Number in planted soils Number in non-planted soils
TR T TIW 2w 3w 4w W 6W  IW  2W  3W  4W  5W oW
............... X107 L T T T
Control 0 643 556 600 251 370 440 312 308 340 167 193 231
1 323 214 381 140 303 410 261 226 270 143 160 172
Carbofuran 10 268 146 250 118 176 406 258 199 159 136 142 169
20 182 129 110 97 124 330 223 179 144 117 136 146
27 284 243 800 210 260 393 272 287 400 140 187 212
Pyrazolate 27 267 240 700 208 245 357 241 191 290 100 162 207
54 172 130 250 197 234 330 222 139 250 93 146 201
Pyrazolate + 2 232 425 632 92 129 148 216 108 280 8 119 140
pretilachlor 20 193 407 592 88 121 141 154 86 250 79 103 136
40 191 347 572 82 119 137 14.7 26 207 71 101 - 120

* I W=Weeks
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Fig. 3. Average number of anaerobic bacteria as influenced by pesticides applied in paddy soil
of rice transplantation or nontransplantation.
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Table 7. Populations of fungi as influenced by pesticides in flooded paddy soil at transplanted
or nontransplanted rice.

Chemicals ((3;)/115 Number in planted soils Number in non-planted soils
W 2w  3W 4W 5W 6W W 2W 3W 4W 5W 6W*
--------------- x107 e ¢ e 4 2 e % e e = » e a2 = e e & =
Control 0 235 245 300 145 115 170 80 300 200 600 430 480

1 325 392 281 137 119 184 315 465 301 565 528 548
Carbofuran 10 218 318 199 134 111 169 189 206 198 395 391 433
20 193 247 173 129 105 130 158 129 196 379 356 389

27 253 199 299 86 88 199 170 300 225 681 305 424
Pyrazolate 27 247 158 282 75 83 149 141 252 180 354 151 186
54 239 143 268 66 71 104 116 23.0 175 351 143 167

Pyrazolate + 2 237 397 281 50 55 137 143 269 286 604 288 368
pretilachlor 20 214 232 263 49 72 88 74 195 221 503 153 125

40 205 188 257 39 11 86 72 182 198 485 138 108
* . W=Weeks
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Fig. 4. Average number of fungi as influenced by pesticides applied in paddy soit of rice transplan-
tation or nontransplantation.
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Table 8. Results of t-test on changes of soil microflora between rice planted and non-planted

in flood paddy soil for six weeks.

pH TPB* PGNB® PAB® DF*
Chemicals n  Conc " "
of treatment (g t p t p t p t P t p
Control 6 0 0010 0992 0830 0444 2262 0073 1131 0309 00986 0.369
6 1 0813 0453 0937 0392 1745 0.141 0349 0749 0.796 0.462
Carbofuran 6 10 0621 0562 0946 0383 1796 0.133 0445 0.675 0951 0.385
6 20 0421 0691 1178 0292 1702 0150 0294 0780 0991 0.367
6 27 1579 0175 0.729 0449 1902 0.116 0888 0415 0.663 0.537
Pyrazolate 6 27 1585 0174 0.899 0410 1759 0.139 1098 0322 0.812 0454
6 54 0379 0721 1015 0357 1920 0113 0.859 0429 0.885 0416
Pyrazolate + 6 2 0265 0802 0381 0719 1644 0161 1111 0317 0575 0590
pretilachlor 6 20 3308 0021 1971 0160 1894 0.117 1252 0266 0.782 0470
6 40 0102 0923 1960 0107 1804 0.131 1610 0.168 0619 0.563

* | t=t-test value, * * I p=probablity
a - total populations of bacteria

b : Populations of gram negative bacteria
¢ : Populations of anaerobic bacteria

d : Populations of fungi
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