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Effects of Aluminum Phosphide on Soil Microbial Population and Enzyme Activities

ZHANG Huan, ZHU Yu—kun, QIAO Kang, WANG Kai—yun®

(Department of Plant Protection, Shandong Agricultural University, Tai’an 271018, China)

Abstract; Effects of aluminum phosphide(0.1, 1 mg+g™ and 10 mg-g™) on soil microbial population and enzyme activities were studied under
laboratory control condition. The results indicated that, all concentrations of aluminum phosphide had inhibitory effect on soil bacteria, fungi
and actinomyces and the inhibitory effect was more obvious with concentration increased. However, the effect caused by low concentration
(0.1 mg-g™) returned to the control level after a period of treatment. Aluminum phosphide had inhibitory effect on soil urease, and the in—
hibitory effect increased with the increasing concentration. Low concentration of aluminum phosphide had no significant inhibitory effect on
soil invertase, while the treatment with the highest concentration( 10 mg-g™) had the greatest inhibition all the time. All concentrations of
aluminum phosphide had inhibitory or stimulatory effect on soil hydrogen peroxidase in the early stage, while the effect returned to the control
level on 30 days after treatment. The present data supported the conclusion that aluminum phosphide at the routine dose had certain effect on
soil microbial population and enzyme activities, but the effect disappeared and recovered to the control level after a period.

Keywords: aluminum phosphide; soil microbes; microbial population; enzyme activities
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Table 1 Physicochemical characteristics of tested soil
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6.82 19.53 7126 15.02 13.72
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Table 2 Effect of aluminum phosphide on populations of bacteria, fungi and actinomycetes in soil
e Concentration/ NI B b 3R 1A] K% 8t R W4t Treatment time and microbial populations
mg-g 1d 2d 44 7d 11d 15d 30d
N Bacteria/x10° cfu-g™

0 4.60+0.49a 4.40+0.17a 4.70+0.21a 4.37+0.13a 4.33+0.19a 4.23+0.15a 4.27+0.09a

0.1 4.30+0.40a 4.20+0.21a 4.00+£0.17b 4.10+0.10a 4.13+0.09a 4.07+0.09a 4.23+0.26a

1 0.43+0.19b 0.30+0.06b 0.30+0.06¢ 0.23+0.67b 0.20+0.06b 0.13+0.03b 0.40+0.11b

10 0.47+0.18b 0.23+0.07b 0.20+0.06¢ 0.07+0.03b 0.07+0.01b 0.07+0.03b 0.33+0.07b

H# Fungi/x10? cfu-g*

0 4.23+0.17a 4.23+0.32a 3.83+0.42a 3.70+0.50a 3.80+0.17a 3.77+0.19a 3.60+0.44a

0.1 3.43+0.26ab 3.23+0.19b 2.87+0.18b 2.57+0.12b 2.43+0.15b 2.10+0.15b 3.13+0.25a

1 3.07+0.12b 2.90+0.17b 2.37+0.15b 2.20+0.15b 2.13+0.38b 1.77+0.19b 2.97+0.38a

10 1.33+0.44¢ 1.27+0.07¢ 0.30+0.06¢ 0.27+0.12¢ 0.23+0.15¢ 0.16+0.03¢ 0.47+0.46b

TR Actinomycetes/x10* cfu-g™

0 4.30+0.57a 4.43+0.09a 4.23+0.38a 4.20+0.21a 4.03+0.32a 4.03+0.19a 3.93+0.20a

0.1 3.90+0.60a 3.53+0.52a 3.20+0.21b 2.90+0.26b 2.57+0.09b 3.00+0.21b 3.63+0.23a

1 2.27+0.38b 1.97+0.18b 1.63+0.26¢ 1.57+0.20c 1.40+0.10c 2.33+0.22¢ 3.13+0.45a

10 1.00+0.15b 0.27+0.03¢ 0.20+0.06d 0.13+0.03d 0.10+0.06d 0.73+0.18d 1.07+0.20b

TE RPN 3 RERHFIYE ; P RISIEEE P A R PR AR FAL BE A 22 57 B 2 (P<0.05).

Note: Each value is the average of three replicates. Values followed by different letter in the same column are significantly different( P<0.05) among differ—

ent treatments.
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Each value is the average of three replicates. Values followed by different letter in the same time are significantly different(P<0.05) among

different treatments
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Figure 1 Effect of aluminum phosphide on the activities of the urease(A ), invertase(B) and hydrogen peroxidase(C)
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