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Abstract Glyphosate was one of the largest amount pesticides used in the world. It is an important scientific project to study its environmen—
tal toxicity. By simulation, the relationship between glyphosate and enzymatic activity such as urease, invertase, phosphatase and dehydroge—
nase in four tested soil types cinnamon soil, loessal soil, sandy soil and red soil was studied in this paper. And the ecological dose value
EDy, was calculated for assessing light contamination of soil. The results showed as follow, the non—buffer method was better to reflect real
soil enzymatic activity than buffer method. Glyphosate activated the activities of urease invertase and dehydrogenase as a whole and the most
increasing rates were 190%, 1 372% and 42% respectively. While the activity of phosphatase in soil had been inhibited and the drop rate
was 35%. The reaction mechanism between phosphatase and glyphosate was fully inhibited. Glyphosate could strengthen the microbe activity
because of activation of dehydrogenase, it was induced that glyphosate was a less toxicity pesticide. Ecological dose ED y of the four soil types
were 168.3,438.5, 35.1 and 141.4 mg-kg™, respectively. Soil enzymatic activity was more sensitive than that of biology to monitor soil pol—
luted by glyphosate. Soil properties had a considerable influence on the toxicity of glyphosate.
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Table 1 Physical-chemical properties of soils tested
/ / / oM/ TN/ TP/ AN/ 0 CEC/
% % % g kg g kg g-kg! mg- kg™ p cmol -kg™!
1 48.02 34 17.98 25.46 1.75 1.05 107.6 8.28 12.09
2 62.7 17.54 19.76 13.28 1.26 0.73 34.7 8.12 6.25
3 55.8 24.23 19.97 8.69 0.53 0.5 43.45 8.43 6.71
4 58.56 24.75 16.68 10.38 0.78 0.63 85.19 8.36 6.59
5 59.53 21.08 19.39 7.4 1.01 0.58 90.51 8.25 17.44
6 64.42 16.92 18.67 4.54 1.01 0.55 51.59 8.49 14
7 74.02 13.4 12.58 10.96 0.58 0.28 78.77 8.14 2.45
8 79.18 11.12 9.7 9.2 0.44 0.29 62.01 8.06 7.86
9 79.15 11.45 9.4 7.14 0.38 0.26 27.16 8.27 8.29
10 46.76 17.16 36.08 20.02 1.43 0.66 126.7 6.22 14.48
11 36.69 17.49 45.82 9.6 0.83 0.34 57.38 5.65 13.22
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2 pg-g-h
Table 2 Urease activity of soils tested pg-g™-h™
1 2 3 4 5 6 7 8 9 10 11
0 68.1 61.3 25.8 31.8 37.1 31.3 79.1 71.7 69.3 15.0 3.9
50 71.9 64.9 27.7 32.9 42.3 34.1 80.5 53.5 75.3 10.4 4.1
100 72.1 68.8 26.8 322 41.7 339 88.9 51.6 753 8.0 4.7
250 75.1 66.0 27.9 343 43.7 29.1 97.9 51.1 62.8 94 7.3
500 — 67.6 29.8 39.3 43.7 29.9 100.8 54.8 69.9 13.1 9.9
1 000 76.9 77.8 31.1 44.6 51.0 34.7 105.1 59.2 77.3 13.8 10.4
2 000 73.7 73.8 31.7 353 42.3 35.0 107.4 55.3 81.0 13.9 114
9.24 i 7
850 mg - kg™ . 3
3
° Table 3 The regression equations between urease activity of soil
4 U=B:xC+By C and concentrations of glyphosate
U 3 4 ED,/ mg-kg"
2 U=0.005 8xC+65.36 0.755 1127.0
. 5 3 U=0.002 7xC+27.17 0.888" 1 006.2
11 2 ED, 7 U=0.012 7xC+87.16 0.801" 686.3
1414 11270 mg-ke'. 2007 17 11 U=0.003 7xC+530  0.849” 141.4
LDs, 4 300 mg - kg_l n—2=5 roes=0.754 ro=0.874.
Note Freedom n—2=5 rys=0.754 r,,=0.874 it is the same with below
LDs;>5 000 mg - kg™ 11
tables.
1/30
5
Table 5 The regression equations between invertase activity
29 ) of soil and concentrations of glyphosat
ED,/mg kg
1 U=0.054xC+707.15  0.945" 1 309.7
° 2 U=0.081xC+403.38  0.985" 492.8
4 1 3 U=0.033xC+55.36 0.913" 168.3
10 5 U=0.054xC+315.84 0787 588.6
9 13.72 . Sannion" 7 U=0.055xC+153.40  0.952" 2744
49%~204%. 2 8 U=0.074xC+160.57  0.935” 2144
C U 5 9 U=0.119xC+41.77 0.872" 35.1
4 g g ch?
Table 4 Invertase activity of soils tested pg-g”-h™
1 2 3 4 5 6 7 8 9 10 11
0 680.0 410.7 40.4 250.8 266.0 2133 160.8 153.8 16.3 185.7 156.1
50 725.8 418.4 55.9 305.3 370.6 2349 175.6 166.2 29.5 178.5 177.1
100 722.2 404.0 60.6 327.2 309.4 242.1 152.3 174.0 31.8 171.7 177.1
250 723.5 426.1 68.4 270.4 342.8 257.8 166.2 172.5 41.9 183.3 211.3
500 736.0 439.0 73.0 282.4 3374 247.5 163.1 177.1 191.1 192.7 211.3
1000 758.2 467.7 106.4 294.5 374.2 236.2 198.9 271.3 205.9 178.7 197.3

2000 814.9 577.0 111.1 323.6 419.7 261.4 275.0 295.2 240.0 195.8 208.2
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Table 6 Phosphatase activity of the soils tested pg-g™-h™
1 2 3 4 5 6 7 8 9 10 11
0 48.3 233 19.3 19.2 29.6 19.3 25.7 20.5 21.0 122.3 57.5
50 48.4 24.5 18.9 23.9 28.5 19.1 24.7 20.4 20.2 121.2 52.5
100 47.3 24.7 22.0 20.9 29.1 19.0 25.2 20.2 20.4 116.7 55.7
250 46.6 23.2 18.8 20.6 25.1 20.8 224 19.6 18.0 123.8 51.2
500 46.0 21.9 17.7 18.7 26.9 17.3 22.6 18.2 17.6 121.4 53.9
1000 422 20.8 16.3 17.2 24.9 15.8 19.5 16.7 15.8 116.8 54.4
2000 38.5 17.8 15.4 16.7 19.8 13.2 18.2 15.1 13.7 112.1 —
7
Table 7 The regression equations between concentration of glyphosate and phosphatase activity of soil
1 2 3 4 5 6 7 8 9 10 11
A x102 -0.50 -0.33 -0.25 -0.25 -0.44 -0.33 -0.37 -0.28 -0.35 -0.45
B 48.10 24.12 19.72 21.01 28.73 19.66 24.68 20.23 20.06 121.73
V= r -0.989" -0.967" -0.82"" -0.755" -0.938" -0.937" -0.927" -0.975" -0.949" -0.802" -0.148
EDyo 966.5 742.0 803.1 824.5 651.9 588.2 666.0 717.7 570.9 2 677.6
A x107 0.13 0.18 0.16 0.15 0.22 0.25 0.20 0.19 0.25 0.04 0.05
48.28 24.29 19.70 2091 29.02 19.89 24.76 20.34 20.21 121.75
V=B T r 0.994"  0.980"  0.881" 0.816 0.952" 0968  0.952"  0.989"  0.952" 0.813" 0.127
EDyo 863.1 611.3 718.6 758.7 504.2 438.5 555.0 600.4 443.0 2 751.8 —
8 pg g’ -h?
Table 8 Dehydrogenase activity of the soils tested pg-g™-h™
1 2 3 4 5 6 7 8 9 10 11
0 116.89 75.79 77.22 46.45 74.01 47.99 97.88 73.53 84.58 143.38 56.31
50 124.25 76.5 86.6 52.62 77.69 48.11 107.86 79.71 37.66 141.12 56.66
100 141.83 88.74 83.39 58.92 75.07 56.07 105.13 73.18 26.25 145.64 54.05
250 125.32 84.93 81.26 51.91 76.86 52.98 101.92 74.48 43.48 130.91 66.05
500 141.95 83.75 82.8 57.97 93.49 49.42 73.41 81.73 57.25 135.78 59.16
1 000 136.96 101.21 93.97 64.03 94.56 67 78.4 71.16 54.88 128.41 57.97
2 000 123.42 102.28 81.61 65.93 95.39 54.76 70.32 75.31 59.04 120.93 68.9
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inhibition . Segal"
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611.3~863.1 mg kg 438.5~758.7 mg -
ke 443.0~600.4 mg-kg. 5 10
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9

Table 9 The regression equations between dehydrogenase activity

of soil and concentration of glyphosate

ED,/mg kg
U=0.005 8xC+65.36  0.858% 635.7
4 U=0002 7xC+27.17  0.818* 668.8
U=0.012 7xC+87.16  0.818% 686.7

.pH
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