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Enhancement of atrazine degradation in soils caused by rhizosphere effects of Pennisetum

LIN Zhong', YANG Jie-wen', CAI Bin*, ZHONG Lai—yuan', ZHANG Qian’, LI Jin!, LI Long—fan', CHEN Xiao-li', ZHEN Zhen'"
(1.Guangdong Ocean University, Zhanjiang 524088, China; 2.Zhanjiang Entry —Exit Inspection and Quarantine Bureau, Zhanjiang 524088,
China)

Abstract: This study investigated the effect of Pennisetum rhizosphere on the atrazine degradation in laterite soil, using pot experiment
method. The results showed that Pennisetum had an excellent effect on promoting atrazine degradation, which was mainly contributed by its
rhizosphere effect. After pot culture of 28 days, the removal rate of atrazine in Pennisetum rhizosphere soil was 52.70%, while the removal
rate in non—rhizosphere soil was 37.60%. Soil itself had a potential of atrazine removal, the atrazine removal was given priority to with non—
biodegradation in laterite soil at Zhanjiang, and the degradation rate was 16.90%. The biodegradation effect driven from the indigenous mi—
crobes was weaker than non-biodegradation, with 11.70% of degradation rate. The rhizosphere effect of Pennisetum significantly improved
soil microorganism quantity and activity, increased the amount of cultivable bacteria, fungus and actinomyces in soils, especially the amount
of cultivable bacteria, and improved the richness and evenness of the soil bacterial community.
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Figure 1 Soil atrazine residue concentrations with time dependence

in different treatments
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Figure 3 Colony forming units of cultivable bacteria( A ), fungi(B)

and actinomyces(C) in different treatments
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Figure 4 Microbial community structure( 16S rRNA DGGE ) for

different treatments after 28 days of incubation
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Table 1 The analysis of bacterial community diversity indexes by

DGGE profiles
WE ZREERE(H) WO SR E(E)  ARUMERRE(C)
CK 2.13+0.22b 0.84+0.01b 0.03+0.03b
SN 2.45+0.07b 0.92+0.03ab 0.06+0.02a
SR 3.44+0.15a 1.11+0.03a 0.09+0.01a

TE A F/NG FRARRA AL UK 2253 .35 (P<0.05) . TRl
Note : Different small letters indicate significant difference at 5% level

among levels of one treatment. The same below.
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Table 2 Soil physical and chemical properties in different

treatments after 28 days of incubation

e - BAAPR R pill BRI/
i p mg-kg™! mg- kg™ mg-kg™ mg-kg™!

CO 5.04+0.11a 21.34+1.10a 3.19+0.12b 4.96+0.26a 10.12+0.48b
CK 5.14+0.06a 22.40+0.87a 3.73+x0.21a 4.84+0.34a 12.35+0.52a
SN 5.08+0.15a 21.10+£1.24a 3.01+0.09¢ 4.59+0.32ab 9.59+0.77b
SR 4.66+0.13b 20.01+0.97b  2.86+0.17¢ 4.41+0.19b 9.63+0.65b
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Figure 5 Principal component analysis among soil microbiology , physicochemical indexes and atrazine residual
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