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Abstract Using the electrophysiological method this paper studied the influences of glyphosate on the nerve impulse
generation and conduction of nerve trunk of Bufo gargarizans Cantor. By spraying a glyphosate solution on the toads’ skin

the valid ingredient of glyphosate can penetrate the toads’ bodies and act on their nervous systems. The biological signal
recording and processing system was applied to measure the performance parameters of the nerve trunk including the
reaction time the active potential peak value and the impulse conduction velocity. The results showed that with increasing
glyphosate concentration the reaction time of the nerve trunk got longer but the peak value of active potential decreased
and the velocity of the impulse conduction slowed down. For seven days after being sprayed with glyphosate solution test

toads’ the average reaction time was positively correlated with the spray solution glyphosate concentration. The active
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potential peak value and impulse conduction velocity were however negatively correlated with glyphosate concentration.
When Bufo gargarizans were exposed to the ghyphosate solutions in dilutions of 1.64 2.05 2.87ml/L  which are the
recommended concentrations for killing field weeds  the reaction time active potential peak value and impulse conduction
velocity of the tested groups were all statistically different from those of the control group. Meanwhile the testing time

days after spraying the glyphosate solutions also affected the action potential generation and conduction of the nerve
trunk. The reaction time of the nerve trunk was positively correlated with testing time. However the relationship between
the impulse conduction velocity and the testing time was negative. It can be concluded that the application of glyphosate will

decrease the sensitivity of the nerve trunk and also hamper the impulse generation and conduction of Bufo gargarizans.
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Table 1 The parameters used in recording the biological signals
Sampling parameters Stimulating parameter
Name AP Active potential of nerve trunk Stimulating mode Main cycle
Displaying mode Memory displaying Cycle Is
Sampling tunnel 2 &4 Wave width 0. 1ms
Amplificatory multiple 1000 & 50 Voltage strength 1v
Current select Direct current Interval 50ms
Sampling cycle 25um Time delay 20ms
Trigger fashion Stimulator trigger Synchronous pulse 1
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Fig. 1 The neural reaction time of Bufo gargarizans sprayed by the

glyphosate solutions
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y=0.022x +1.294 R*=0.962 P <0.01
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Table 2 Two-factor analysis of variance on the neural reaction time of Bufo gargarizans sprayed by the glyphosate solutions
F P
Source Sum of squares df Mean square F Sig.
Corrected model 0.449 8 0.056 29.983 0.000
Intercept 43,282 1 43.282 23121.522 0.000
Concentration of the glyphosate 0.398 ** 5 0.080 42.498 0.000
Days after spraying the glyphosate 0.051** 3 0.017 9.125 0.001
Error 0.028 15 0.002
Total 43.759 24
Corrected total 0.477 23
EE p < 0.01 Means p < 0.01
3
Table 3 Multiple comparison on mean differences of the neural reaction time of Bufo gargarizans
ml/L ) d )
Concentration of Mean value Different level Days after spraying Mean value Different level
the solutions ms a = 0.05 a = 0.01 the solutions ms a = 0.05 a = 0.01
0 1.16 £0.04 aa AA 1 1.28 £0.16 aa AA
0.82 1.22 £0.07 bb AA 3 1.33 +0.16 bb AB
1.23 1.31 £0.09 cc BB 5 1.37 £0. 14 be BB
1.64 1.39 £0.08 dd BC 7 1.40 £0.12 cc BB
2.05 1.45 +0.06 dd CD
2.87 1.53 +£0.04 ee DE
+ Data are x + SD Identical letter in the column means
no statistically difference
2 24 O 451K The 1% day
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7d
2
y = —0.939x +23. 132 R2 =0.996 P<0.01 Fig. 2 The active potential peak values of the nerve truck of Bufo

gargarizans sprayed by the glyphosate solutions
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Table 4 Two-factor analysis of variance on the active potential peak values of Bufo gargarizans
F P
Source Sum of squares df Mean Square F Sig.
Corrected Model 73.384 8 9.173 17.741 0.000
Intercept 9452.174 1 9452.174 18280. 740 0.000
Days after spraying the glyphosate 11.386 " 3 3.795 7.340 0.003
Concentration of the glyphosate 61.999 ** 5 12.400 23.981 0.000
Error 7.756 15 0.517
Total 9533.314 24
Corrected Total 81.140 23
* % p < 0.01 Means p < 0.01
5
Table 5 Multiple comparison on mean differences of the active potential peak values of Bufo gargarizans
ml/L d
Concentration of Mean value Different level Days after spraying ~ Mean value Different level
the solutions mV a = 0.05 a = 0.01 the solutions mV a = 0.05 a = 0.01
0 22.13 +£1.29 aa AA 1 20.35+2.30 aa AA
0.82 21.38 +1.54 ab AB 3 20.17 £2.02 aa AA
1.23 20.37 £1.25 be BC 5 20.21 +1.80 aa AA
1.64 19.29 +0.58 cd CD 7 18.66 £1.16 bb BB
2.05 18.29 +0.39 dd DE
2.87 17.62 £0.53 dd EE
* Data are x + SD Identical letter in the column means
no statistically difference
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Fig. 3 Impulse conduction velocity of Bufo gargarizans sprayed by
2
y=- 0.286x +8.881 R the glyphosate solutions of different concentration
=0.990 P<0.01
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Table 6 Two-factor analysis of variance on the impulse conduction velocity of Bufo gargarizans
F P
Source Sum of squares df Mean square F Sig.
Corrected Model 19.284 8 2.411 38.958 0.000
Intercept 1700. 672 1 1700. 672 27485.973 0.000
Days after spraying the glyphosate 2.391"" 3 0.797 12.882 0.000
Concentration of the glyphosate 16.893 ** 5 3.379 54.604 0.000
Error 0.928 15 0.062
Total 1720. 884 24
Corrected Total 20.212 23
R p <0.01 Meansp < 0.01
7
Table 7 Multiple comparison on mean differences of the impulse conduction velocity of Bufo gargarizans
ml/L d
Concentration of Mean value Different level Days after spraying Mean value Different level
the solutions m/s a = 0.05 a = 0.01 the solutions m/s a = 0.05 a = 0.01
0 9.67 £0.33 aa AA 1 8.87 +1.07 aa AA
0.82 9.23 +0.53 ab AB 3 8.53+1.03 bb AB
1.23 8.59 +0.66 be BC 5 8.24 +0.88 be BC
1.64 8.03 £0.41 cd CD 7 8.04 +£0.77 cd CD
2.05 7.71 £0.30 dd DE
2.87 7.28 £0.15 dd EE
+ Data are x = SD Identical letter in the column means
no statistically difference
14~16
Na”*
Na* 17 Na* Ca’* Mg2+ K* Fe2t/3+
-ATP Na®

Na* Na”®
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2.87ml/L 3 1.58ms
7.06m/s 5 1.51ms 7.40m/s

1 7.37m/s
1.64 ~2.87ml/L
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