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Isolation and Its Degradability of High Efficiency Butachlor Fungi
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Abstract: Water and soil are seriously polluted due to much production and improper application of butachlor that is an effective
herbcide. Most butachlor in water and soil was degraded by microbe, but the efficiency of degradation by bacteria was not high enough
to cope with the pollution. By enrichment shaking culture, F. sp. Solani capable of degrading butchlor was isolated from rice soil in
which butachlor was often applied, and purifed by successive streak transfer on agar — plant medium. The growth characteristics and
the kinetics of butchlor biodegradation were studied by shaking flask test. Factors concerning degradation efficiency involved inoc-
ulation, temperature, pH, butchlor concentration, and culturing time. After bio — treatment and centrifugation, butchlor residue in
solution was extracted by refined petroleum ether. The organic phase was filtered through a column filled with dry sodium sulfate.

Concentration of butchlor in solution was determined by chromatography. F. sp. Solani could grow on medium with sole carbon of
butachlor, but grew fastest in liquid Martin medium containing butachlor during culturing 15 ~ 60 h. The degradation rate increased
with the increase of inoculation no more than 5 x 10° spores * mL ™', decreased obviously when temperature was lower than 30 °C or
higher than 37 °C due to the decrease of enzyme activity resulted from the deterioration of protein at higher or lower temperature and
was more than 90% when temperature was 30 °C ~ 37 °C. Partially acidic environment was favorable to the microbe. The degradation
percentage was more than 87. 4% when pH was 5. 0 ~7. 5 and decreased fast when environment became basic, which indicated the
wide pH adaptability of the microbe. The suitable butchlor concentration was 25 ~ 100 mg * L~'. During the culturing conditions,

the microbe completed spore germination and cell growth in 15 h, and degraded butchlor fast from16 h to 35 h. on MM medium with
butachlor. The degradation percentage was more than 97. 4% in the optimum culture condition with inoculation 5 x 10° spores * mL ™",

-1

35 °C, pH 6.0, butachlor concentration 50 mg + L~" and culturing 35 h. The microbe degraded butachlor effectively in MM
medium, which suggested that it might have greatly potential value to bio — treatment of the water polluted by butachlor.
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Figure 1 Growth curve of F. sp. Solani
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Figure 2 Degradation of butachlor under different

F. sp. Solani biomasses
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Figure 3 Degradation of butachlor under different temperatures
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2.3.4 T R
TER VR, R A 0.5 mL AW, pH=
6.0, 35 CHHIEKR (180 r - min~") B FEARI 4514
T, TH e B BE 43 9 h 25,50, 100, 150 #1200 mg -
L' BF, i S8k O TR X TRE B Y B R R 53 I R
95.8% ,97.4% , 90. 67% , 63. 25% H1 45.32% , F W]
AT T A B TE I B AR TR, el vk BE AE 50
mg - L™" ity LKL 5,
100

80
60

fift /%

&40
20
0

0 50 100 150 200
W /mg L
B 5 RERER T ERREMER
Figure 5 Degradation of butachlor under different concentrations
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Figure 6 Degradation of butachlor under different incubation time
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