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Biodegradation of Atrazine in Soils by Clay Minerals Immobilized a Degradation Bacterium
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Abstract: Biodegradation of atrazine in soils by clay minerals immobilized a degradation bacterium were studied. The bacterium which was

isolated from activated sludge by enrichment using atrazine as sole source of carbon and nitrogen was preliminarily identified as Ochrobac—
trum sp., according to its physiological-biochemical characteristics, photos of ESEM and the similarity analysis of its 16S rDNA gene se—

quence. The strains growed well on clay minerals, and reached logarithmic phase at 48 h. The degradation rate of atrazine was larger signifi—

cally when adding degradation bacteria into soils. The biodegradation capacity by immobilized microorganism on clay minerals was improved

compared with free microorganism. The smaller the particle size of clay minerals, the more the biodegradation of atrazine. The effect of immo—
bilized nano—clay minerals was better than corresponding clays. The degradation of atrazine were 42.47%, 46.19%, 56.31% respectively, after
adding free microorganism into vertisol, alfisol and red soil on 28 d. When adding immobilized microorganism by montmorillonite, nano—mont—
morillonite, the degradation of atrazine were 52.16%, 63.97% in vertisol, 59.28%, 63.91% in alfisol, and 68.03%, 76.59% in red soil. The

degradation of atrazine in the soil without microorganism was 29.16% in vertisol, 30.63% in alfisol, 41.47% in red soil. Atrazine degradation

in soils could be described by first—order kinetic equation. The effect of degradation varied from different soils. The(ty,)of atrazine was 36.9 d

in red soil, 49.1 d in vertisol, and 55.0 d in alfisol without microorganism. When adding immobilized microorganism by nano—montmorillonite,

half-life was 16.3 d, 25.3 d, 21.7 d respectively.
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Table 1 Physical and chemical properties of the tested clay minerals

HMETY  RR/um HERE/m-g? FEHL B L R
A <2 245 TLIHRLT
YRS A 0.002 365 WL =SB E AR

Pl Oy R - L0 PR B, REE 0~20 cm
=%, X TR 60 B, HEEA BB L 2.

®2 gt AR
Table 2 Physical and chemical properties of the tested soils
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Figure 1 Cell growth of bacteria strain and resultant

depletion of atrazine
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Figure 2 ESEM of microorganism
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Figure 3 The curves of immobilized microorganism in clay mineral

and degradation of atrazine
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Figure 4 ESEM of clay minerals and immobilized

microorganism in clay minerals
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Figure 5 Biodegradation of atrazine in soils by clay minerals

immobilized a degradation bacterium
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Table 3 Degradation of atrazine in different soils(28 d)
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Table 4 Half-life ¢, of atrazine in different soils
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