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Effects of Organo — Phosphine Herbicide Glyphosate on Cyto — Genetical Toxicity in Grasses
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Abstract: Effects of organophosphine herbicide Glyphosate (GPS) on cyto — genetical toxicology were studied in root tips of Secale
cereale and Hordeum vulgare treated with a series of concentrations of GPS and various durations. The results showed that the plant
had abnormal cell mitosis, such as multipolar, chromosomes bridge and formation of micronuclei in interphase. Furthermore, the
herbicide also caused reduction in mitotic index when root tips were treated with a dosage of 50 mg * ™' GPS for 4 h. We indicated
from our test that the treatment concentration of 50 mg * L™' and exporsure time with 4h by the herbicide were believed to be the
threshold concentration and threshold time for causing abnormal cell mitosis in Secale cereale and Hordeum vulgar, respectively.
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Figure 1 Effects of glyphosate on cells of the both grasses Notice: a,
breakage of chromosomes; b, ¢, chromosome bridge; d, lag chromo-

some; e, f, multi — polarity; g, multinuclei; and h, micronuclei
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Table 1 Percentage of abnormal cells in the grass Secale cereale after treatment with glyphosate

Ak B ] Jib e T S AR /% (RS SS R
/h /mg- Lot TR R lk ORETE C- AR ROEE EZEE] = /%
4 CK 7 937 0.00 0.00 0.00 0.00 0.00 0.00 2.66

50 7518 0.95 0.95 1.43 1.90 0.00 0.01 3.15

100 7 798 3.87 3.23 3.87 1.29 3.23 0.13 2.19

500 8 103 3.53 3.14 3.14 1.96 2.75 0.20 2.81

1 000 7617 2.28 4.56 4.18 1.90 2.28 0.25 2.43

5 000 7 873 10. 24 12. 19 8.29 1.95 2.43 0.26 2.60

10 000 6 949 13.15 14.47 7.89 1.31 1.97 0.07 1.99

6 CK 7 409 0.00 0.00 0.00 0.00 0.00 0.00 3.29
50 7 344 8. 86 10. 12 5.06 1.26 1.89 0.10 3.26

100 7 385 10. 38 9.52 6.49 0. 86 1.73 0.14 3.13

500 6 692 9.61 14.10 8.33 1.92 1.92 0.21 2.33

1 000 5 754 10. 48 12. 09 7.25 2.01 1.20 0.25 2.67

5 000 6 077 8.08 10. 60 3.53 1.01 2.02 0.27 2.64

10 000 6 818 10. 55 9.44 10. 00 0.55 0.55 0.08 2.15

8 CK 6 813 0.00 0.00 0.00 0.00 0.00 0.00 2.23
50 6 407 5.93 9.32 3.47 1.69 1.69 0.09 1.84

100 6 586 10.56 13.00 7.31 3.25 4.06 0.15 1.87

500 6 377 7.54 17.14 9.43 9.43 1.88 0.22 1.66

1 000 6 722 9. 44 12.22 6.22 1.67 2.77 0.26 1.68

5 000 6 830 12.84 13.76 7.33 2.75 1.83 0.29 1. 60

10 000 6 407 1.86 12. 14 6.54 0.93 0.93 0.09 1.67

10 CK 6 667 0.00 0.00 0.00 0.00 0.00 0.00 1.92
50 6 647 7.03 9.37 4.68 1.56 1.56 0.11 1.93

100 6 457 8. 18 13.63 5.45 2.72 3.63 0.15 1.70

500 6 622 7.29 13. 86 5.83 1.45 0.72 0.23 2.07

1 000 6 407 3.29 7.28 4.63 1.32 3.31 0.29 1.36

5 000 6 280 8. 69 14.78 5.21 0. 86 2.60 0.30 1.83

10 000 6 447 5.78 10. 74 2.47 0.00 0.82 0.12 1.88

12 CK 6 529 0.00 0.00 0.00 0.00 0.00 0.00 2.41
50 6 166 9.43 11.32 2.83 1.88 2.83 0.13 1.72

100 6 327 10.52 10. 52 2.50 1.05 2.10 0.16 1.50

500 6 283 7.50 11. 66 3.33 0.83 2.50 0.19 1.93

1 000 6 249 8.39 11.18 2.79 1.39 2.79 0.20 1.88

5 000 6 688 8.06 12.90 1.61 0. 80 0.80 0.21 1.85

10 000 6 622 7.27 10. 90 1. 81 0.00 1.81 0.10 1. 66
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Table 2 Percentage of abnormal cells in the grass Hordeum vulgare after treatment with glyphosate

ALFRIE] KR HRA T T S AL B/ % a2 5UE R
/h /mg + L~ T MR Gk RERI C-A2aR O ROERE ZHRN * /%
4 CK 5607 0.00 0.00 0. 00 0.00 0.00 0.00 2.60

50 4589 1.62 0.81 0. 00 0.00 0.00 0.02 2.68

100 5336 3.75 4.51 3.01 1.50 2.25 0.19 2.47

500 4565 4.41 5.14 5.88 2.94 3.67 0.20 2.98

1000 6096 4.54 4.04 1.01 1.51 3.03 0.21 2.23

5000 6343 7.29 4.04 4.76 2.52 2.02 0.27 2.03

10000 5216 2.43 5.20 4.87 0.00 1.21 0.12 2.28

6 CK 5158 0.00 0.00 0. 00 0.00 0.00 0.00 2.95
50 4831 2.31 6.15 3.07 1.53 1.53 0.08 3.29

100 4704 3.28 5.29 2.63 1.97 1.97 0.24 3.23

500 4064 4.96 7.80 2.83 4.25 3.54 0.28 2.47

1000 4001 2. 66 6.00 4.00 3.33 2.66 0.31 2.75

5000 6724 4.14 3.62 3.62 1.55 2.59 0.38 2.87

10000 5561 1.29 2.59 0. 64 0. 64 0. 64 0.17 2.77

8 CK 4825 0.00 0.00 0. 00 0.00 0.00 0.00 2.23
50 4735 3.12 4.16 3.12 1.04 1. 04 0.18 2.25

100 5860 3.44 6.20 2.75 1.37 2.75 0.23 1.47

500 5453 5.71 7.14 5.00 2.85 4.28 0.32 1.55

1000 5818 6.53 7.84 4.57 2.61 3.92 0.33 1.63

5000 5597 5.00 6. 66 2.50 1. 66 1. 66 0.39 1.78

10000 5738 1.96 4.90 3.92 0.98 0.98 0.19 1.16

10 CK 6308 0.00 0.00 0. 00 0.00 0.00 0.00 2.00
50 5291 3.80 6. 66 3.80 2.85 1.85 0.21 1.98

100 5414 4.54 4.54 3.03 1.51 2.27 0.30 1.44

500 5566 2.38 4.16 1.78 1.19 1.78 0.38 2.02

1000 5466 1.32 3.97 3.31 1.32 0. 66 0. 40 1.76

5000 5058 2.08 8.53 6.25 1.04 2.08 0.41 1.90

10000 5954 1.78 3.57 3.57 0.89 0.89 0.21 1.88

12 CK 4826 0.00 0.00 0. 00 0.00 0.00 0.00 2.55
50 4665 3.12 4.16 1. 04 1.04 2.08 0.11 1.56

100 6104 2. 64 5.28 2. 64 1.32 1.32 0.18 1.47

500 6312 2.72 3.63 3.63 0.00 0.00 0.20 1.74

1000 5579 1.63 2.45 3.26 0.81 0.81 0.22 1.19

5000 4988 2.32 4.65 0. 00 0.00 0.00 0.25 1.02

10000 5585 2.08 4.16 2.08 1.04 0.00 0.15 1.12
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Figure 2 Percentage of micronuclei in the plant Hordeum vulgare

after treatment with glyphosate
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Figure 3 Percentage of micronuclei in the plant Secale cereale after

treatment with glyphosate
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