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Effects of Pyraclostrobin on Soil Microbial Respiration and Enzymatic Activities

YUAN Chuan-wei', JIANG Xing-yin'*",YIN Wan-yuan', LU Yong', LI Xiang—dong'?, ZHANG Ji-wang>

(1.College of Plant Protection, Shandong Agricultural University, Tai’an 271018, China; 2.College of Agronomy, Shandong Agricultural
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Shandong, Shangdong Agricultural University, Tai’an 271018, China)

Abstract : Once entering soil, fungicides may pose risks to soil microorganisms. In this study, the effects of pyraclostrobin on soil microbial
respiration and enzymatic activities were determined using azoxystrobin as reference chemical. During the experimental process, the effect of
pyraclostrobin on the soil microbial respiration showed initial stimulation and then recovery and the respiration was back to the control level
after 15 d. In the azoxystrobin treatment, however, microbial respiration displayed "stimulation—inhibition— stimulation" course, and the ef—
fect was still exist after 15 d. The hazard coefficient showed that pyraclostrobin and azoxystrobin posed a little risk to the soil microbial res—
piration. Activities of soil urease and neutral phosphatase were inhibited at all concentrations of pyraclostrobin, with inhibition being in—
creased with concentrations. Similarly, the effect of pyraclostrobin on soil invertase had "inhibition—recovery" pattern. On 21st day, soil in—
vertase, soil urease, and soil neutral phosphatase returned to the control level in 1 mg-kg™ pyraclostrobin treatment. Soil catalase was stimu—
lated by pyraclostrobin at all concentrations, but returned to the control level on 14th day. Our results show that pyraclostrobin has to certain
degree inhibitory or stimulatory effects on soil microbial respiration and enzymatic activities, but such effects could disappear after certain
period of time.
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Figure 1 Effect of pyraclostrobin on soil microbial respiration
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Figure 2 Effect of azoxystrobin on soil microbial respiration
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Table 1 Effects of pyraclostrobin and azoxystrobin on soil microbial respiration

24571 Pesticide WAL/ mg - kg™

CO, B&jifti Amount of CO, emission/mL-100 g™'-d™!

Concentration 0~2d 2-54d 5~74d 7~10 d 10~12d 12~15 d
WP Pk AT T OCXH8) 16.9¢C 17.4dD 5.5dD 11.7¢B 7.3¢C 16.1aA
1 16.9¢C 38.9¢C 11.4cC 12.5¢B 7.3¢C 12.5bB
10 33.7aA 48.2aA 19.1aA 16.1bA 8.4bB 13.6bB
100 22.0bB 44.5bB 16.5bB 16.9aA 12.5aA 14.7bAB
T TR i O(XTHE) 8.8dC 19.8aA 17.1aA 11.0bAB 5.0dD 5.1dD
1 12.5¢B 19.1aAB 15.8bA 12.7aA 7.0bB 6.4¢C
10 18.0aA 17.6bB 8.8¢cB 10.6bB 7.7aA 7.3bB
100 13.6bB 9.2¢C 8.4¢B 8.1¢cC 5.9¢C 11.5aA

TE /NG PR AN RAR FE 25 57 B35 (P<0.05) , K5 FRE R AR [ 4h B W) 22 0 2 2% (P<0.01)

Note: Different small letters indicate significant difference at 0.05 level; different capital letters mean significant difference at 0.01 level.
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Figure 3 Effect of pyraclostrobin on soil urease activity
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Table 2 Hazard quotients of pyraclostrobin and azoxystrobin on soil microbial respiration

P25 WP /mg kg™ CO, BEJiiiE/mL- 100 g+ d! kil 56 22 /% i el /d faH R4
Agent Concentration Amount of CO, emission Inhibition Inhibitory time Hazard quotient
EE ek T OCXf 1) 12.32
1 16.58 34.60 15 17.30
10 23.18 85.47 15 4.27
100 21.18 69.47 15 0.35
W TR OCXT 1) 111
1 12.3 10.4 15 5.18
10 11.7 5.1 15 0.26
100 9.5 -14.9 15 -0.07

T A 5 B DA 97K, R S A
33 M AN T A xS R M R RN 2R (%)

Table 3 Percentages for pyraclostrobin influence on soil enzymes(% )

A3 Soil enzyme Y FEALHR Concentration/mg - kg™ 1d 7d 14 d 21d
ity 1 -6.7720.67a -5.80+3.3% -5.65+3.87a 1.35+3.30a
10 ~18.42+3.66b ~13.39+1.24b -12.1020.92b -1.79%0.77a
100 -33.4620.14c ~25.45+4.50c ~24.6020.22¢ -8.52+0.71b
LA A 1 16.98+0.98a 6.90£2.63b 0.00£0.52a 1.40£1.07a
10 13.21+0.79h 17.2420.12a 0.00+0.35a 3.16+2.32a
100 13.21+1.11b 5.17+6.09b -1.98+1.77a 0.00+0.54a
IR i 1 -9.30+0.36a -15.88+0.37a -10.08+0.55a -0.66+1.99a
10 -10.7620.25b -22.6122.0b -15.3121.26b -3.82+1.87b
100 ~21.0820.65¢ -31.9122.0c ~23.9720.04c ~11.402.01c
G 1 -8.06+2.52b -10.52+1.68a -14.80£1.61a -1.07+0.88a
10 -6.75+1.47b ~12.22+2.05h ~17.82+0.46b -8.63+1.23b
100 -1.27+1.73a -17.73%1.70c -18.02+0.18b -12.56+1.85¢

TE /NG FREROR R A R 28 53 2 25 (P<0.05)

Note: Different small letters indicate significant difference at 0.05 level.
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Figure 4 Effect of pyraclostrobin on soil catalase activity
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Figure 5 Effect of pyraclostrobin on soil neutral
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Figure 6 Effect of pyraclostrobin on soil invertase activity
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