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Study on the Degradation of Omethoate in Soils by Fungus Aspergillus niger
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Abstract : Currently, bioremediation of the contaminated soil is one of the hottest research fields of environmental protection. In this paper, we
evaluated fungus Aspergillus niger’s bioremediation in the polluted soil by studying the degradation of the omethoate by the fungus in steril—
ized and unsterilized soils at different initial concentrations of the contaminant, under laboratory simulated conditions with sidehill sand clay
and paddyfield silt clay as the medium. We measured the degradation rate of the omethoate and calculated its half-life time by fitting the
degradation process by the first order kinetic equation. We also measured the fraction of degraded omethoate to value the bioremediation effi—
ciency. Our studies show that in the sterilized soil, fungus A spergillus niger can degrade the omethoate efficiently. In the unsterilized soil, the
efficiency of degradation depends on the concentrations of the contaminant. At low concentrations of omethoate(e.g. 15 mg kg™ dried soil), the
bioremediation of the fungus is not obvious; At high concentrations (e.g. 150~500 mg kg™ dried soil), the added fungus accelerates the degra—
dation of omethoate remarkably. For example, at 500 mg kg™ dried soil, the half-life time of omethoate decreases to 4.9 days from 8.9 days,
and the degradation rate increases to 10.9 mg* kg™ dried soil*d™'. While at extremely high concentrations of omethoate (e.g.1 000 mg kg™
dried soil), the bioremediation of the fungus is restrained badly with bioremediation efficiency 3.5%, which is lower than that of pure fungus
5.7%. Therefore, fungus Aspergillus niger can tolerate and degrade high concentrations of omethoate and it can be applicable to mass biore—
mediation of the soil polluted by the omethoate.
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Tablel Characteristic of soil for experiment

TR R Byt pH HHLFI% 25 1% 28 1% 241%
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K G | W E+ 5.26 2.150 0.128 0.097 2.858
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Figure 1 Degradation of omethoate in sidehill sand clay(a)

and paddyfield silt clay(b) at different treatment condition
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Figure 2 Degradation trend of omethoate(500 mg kg™ dried soil)

in paddy soil under different treatment condition
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Table 2 Degradation dynamics of omethoate in sidehill and paddy soil

S 4 3 1 Y R

[l 5 2 r ti2/d [l Y977 7 r? ti2/d

Kt C,=15.40e 09! 0.993 23.0 C: =15.36 %% 0.996 21.0
KB+ C, =16.86e™"%"* 0.987 7.1 C:1=17.26e 412! 0.983 6.2
EI DI RN C, =13.93¢2%8? 0.991 3.3 C: =14.81"7" 0.989 3.3
K -+ i C,=12.72e%2°¢ 0.963 3.2 C: =12.72¢ 024! 0.985 28
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Table 3 Kinetic equation of omethoate(500 mg*kg™ dried soil) in paddy soil under different treatment condition

S SE AL [Epiy r? tyn/d
S A Kt C, =488 e 0031 0.966 30.0
S B K+ B C,=482e°0055¢ 0.975 12.6
S C EKH+ C, =485 e 0781 0.966 8.9
LI D AEK B -+ R R C, =491 01! 0.996 49
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Table 4 Degradation of omethoate in soils at different initial concentration by A spegillus niger
] Kijmg - kg’ dried soil - d”+SD AR /% AR AL g - ke dried soil + 0
iks LIGLE R

KL 15 10.8+1.0 — —

K L i 15 5.0+0.6 38.7 0.58
JEK A1 15 1.8+0.2 60.0 0.90
KR L+ 2 i 57 15 1.120.2 64.7 0.97
KL 150 121.5%11.1 — —

K L i 150 81.0+7.2 27.0 4.1
ED S 150 34.942.0 57.7 8.7
K w L+ A 150 11.7+1.1 73.2 11.0
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K L+ Bl 57 500 285.9+18.9 21.0 10.5
ED S 500 230.0+19.0 32.2 16.1
K E L+ A 500 120.9+13.1 54.0 27.0
K1 1 000 867.2+45.5 — —

KB A+ 2B 1 000 810.4+50.2 5.7 5.7
K+ 1 000 832.2+42.4 35 3.5
K L+ 1 i 5 1 000 750.4240.5 117 117
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