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Field Treatment of Cow Manure Originated from the Clay Mineral Feeding and the

Change of Nitrogen in Soils

Jeong-Gyu Kim, Sang Hwan Lee, Chang Ho Lee, NamJoo Lee, 1)Yong Suk Son, and Sookil Lim (Dept. of Agricultural Chemistry,
”Dept; of Animal Science, Collage of Natural Resources, Korea University, Seoul, 136-701, “liml329@mail korea.ackr)

ABSTRACT : This study was conducted to examine the change of nitrogen in soils treated by cow manure
originated from the clay mineral feeding. Bentonite, zeolite, and porphyry were feeded. CEC of the porphyry
showed the lowest value, 12.02 cmolkg, among three kinds of clay mineral. The manure treated soils were
incubated at 14, 18, 22, 25T. CEC of the manure after bentonite, zeolite, porphyry feeding were 147.5, 137.0, and
114.0 cmol(+)/kg, respectively. These values were higher than that of non-mineral treated manure, 107.5 cmol(+)/kg.
After 8 weeks incubation, there were no significant difference in the content of NH4-N, but the content of NO;-N
in soils were in order of zeolite treated > bentonite treated > porphyry treated > non-nimeral treated. These results
suggested that the clay mineral adsorbed NH,-N and prevent the loss of nitrogen from soils.
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Table 1. Chemical properties of Porphyry, Zeolite and Bentonite
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Porphyry 9.18 12.02 69.02 14.84 2.90 0.36 0.18 143 122 2.98 297 0.10 N
Zeolite 873 60.62 64.10 13.04 1.65 0.24 0.07 1.10 0.95 255 2.76 005 1290
Bentonite 9.92 68.15 63.25 13.45 224 0.20 0.06 1.77 .15 1.63 1.96 0.05 13.24
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Table 2. Physico-chemical properties of the manures and the soil

oM TKN oN NN NooN BN cpe . Ex. Cation(cmol(+)/kg

% (%) matio _— @molkg) P o - " e
Nome tmealed  5ug3 221 248 1349 4732 2638 1075 87T 04 677 153 520
Pmp}r‘ny;ynugea‘ed 5751 222 259 14042 2240 295782 1140 879 046 353 160  7.34
Zeolite weated 5357 250 211 21630 @44 297003 1370 838 03 324 16 630
B"“m::sm‘;ea“’d 5465 237 231 12488 3170 25035 1475 827 046 313 160 734

control soil 197 025 7.88 22.82 28.00

394.24 15.2 6.29 023 0.09 0.45 1.92
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Table 3. NH,'-N content in soils at different incubation temperature
NH, nitrogen (mg/kg)

I\gfnéf) ?1 Efﬁ;’?%m)l Incubation Time (week)
2 4 8 10 12
14 250 228 125 217 225
None treated 18 499 355 155 104 78
manure 22 196 268 191 28 80
25 624 568 135 111 133
14 382 206 133 190 208
Porphyry treated 18 438 380 79 27 85
manure 22 283 256 55 30 41
25 430 497 2711 30 114
14 259 113 103 125 169
Zeolite treated 18 298 230 128 83 106
manure 22 31.8 3L1 105 188 29
25 470 346 136 31 47
14 240 184 180 160 113
Bentonite treated 18 277 121 145 200 190
manure 22 305 365 179 9.4 5.8
25 204 272 131 33 100
14 22 179 157 170 114
control soil 18 391 177 157 84 98
22 296 239 244 136 03
25 222 245 149 07 119
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Table 4. NO;-N content in soils at different incubation temperature
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Table 5. TKN content in soils at different incubation temperature

NOs™ nitrogen (mg/kg)

Total Kjeldahl nitrogen (%)

hg‘an;?l 12;:];?%1)1 Incubation Time (week) I\gan;(r)?l ig;:]:?ng; Incubation Time (week)
2 4 8 10 12 4 8 10 12
14 380 927 1689 2181 1900 14 03 030 032 032
None treated 18 399 314 1198 1757 1439 None treated 18 038 032 031 030
manure 22 2033 1951 1298 1025 1971 manure 22 028 028 029 022
25 1670 2260 2479 13298 2132 25 032 025 027 024
14 468 546 1189 1294 1670 14 033 020 030 026
Porphyry 18 554 1000 1052 1100 1593 Porphyry treated 18 032 034 031 030
treated manure 22 1083 1755 2334 3033 4308 manure 2 030 030 028 026
25 1214 1240 2168 2533 4169 25 036 028 028 027
14 246 331 1044 1201 1525 14 041 038 033 034
Zeolite treated 18 924 521 2103 2760 267.0 Zeolite treated 18 036 037 032 032
manure 2 2355 2186 2279 2522 4280 manure 22 033 028 028 025
25 959 2111 5760 6030 4250 25 034 033 031 028
14 1071 1269 1330 1426 1336 14 041 032 034 033
Bentonite 18 87.0 900 1346 2540 2597 Bentonite treated 18 032 033 030 028
treated manure 22 775 898 2200 2075 3611 manure 2 034 031 030 026
25 929 1312 4741 4719 4200 25 033 035 033 030
14 239 672 938 960 1480 14 025 025 025 024
control soil 18 481 451 400 819 1179 control soil 18 025 024 023 022
22 2716 1352 446 758 844 2 025 025 023 022

25 249 1513 2089 1940 1240

25 025 025 019 018
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Table 6. Physico chemical properties of soils treated with various cow manure originated from the clay mineral feeding after incubation

) Av. P Exchangeable cation
Manure & Soil I“%‘;bnﬁgf’“ pH TN OM pg)  CEC Ca Mg Na K
(1:5) (%) mg/kg cmol(+)/kg
14C 5.60 0.32 2.62 1193 153 2.9 2.16 1.67 1.70
None treated 18C 5.61 0.30 2.60 1208 152 2.84 2.88 217 © 338
manure 2T 522 0.22 267 1165 149 297 2.88 196 5.01
25C 5.66 0.24 247 1001 157 3.70 346 1.95 278
14C 5.88 026 2.88 2% 156 318 3.58 196 191
Porphyry treated 18 5.86 030 2.70 1208 147 3.68 457 2.90 242
manure 2T 5.37 0.26 2.84 1229 151 2.9 2.9 1.94 584
25°C 5.70 027 279 1245 17.8 3.03 3.50 175 411
14°C 5.80 0.34 2.78 984 1638 3.70 3.42 2.11 225
Zeolite treated 18T 581 0.32 2.90 1019 159 3.49 3.50 1.80 4.68
manure 2T 5.37 025 259 986 162 3.83 3.82 195 8.23
25T 535 028 254 989 17.0 3.9 3.98 1.9 551
14C 6.09 0.33 2.84 1114 157 3.08 329 221 2.00
Bentonite treated 18T 6.06 028 2.88 1053 150 3.18 2.50 1.90 5.87
manure 2T 543 0.26 2.50 1158 165 325 348 1.82 408
25°¢C 579 030 2.65 1112 164 3.14 333 1.80 3.29
14T 5.90 0.24 1.68 384 15.6 2.09 3.14 0.43 1.53
. 18 6.10 0.17 1.93 358 148 2.09 327 0.65 1.69
control soil
2T 5.83 0.22 1.98 374 147 215 2.73 0.60 2585
25C 573 0.18 221 361 147 2.19 311 071 1.95
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