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Effect of Decabromodiphenyl Ether (BDE—-209) on Soil Bacterial Community Composition and Nitrification
Potential
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Abstract: PBDEs are ubiquitously used fire retardant in the world and sink in the soils and sediments because of their hydrophobia character—
istics. In this study, soils were treated with 1, 10 and 100 mg-kg™ BDE 209 for up to 45 days. The effects of BDE209 on soil bacterial commu—
nity composition were studied using the denaturing gradient gel electrophoresis(DGGE ). The effects of BDE209 on the ammonia—oxidizing
bacteria(AOB) and the nitrite —oxidizing bacteria(NOB) groups were evaluated using fluorescence in situ hybridization (FISH) analysis.
The results indicated that microbial communities were significantly affected by BDE209. After 45 days treatment, soil microbial community di-
versity and the amount of AOB and NOB could be promoted obviously by BDE209 at the concentration of 1 mg+kg™, but inhibited at 100 mg -
kg™. BDE209 was not degraded under darkness throughout the experiment. These observations demonstrated that BDE209 in soil, although at
low bioavailability state, had an adverse impact on the soil microbial community structure and nitrification potential.
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Table 1 Physical and chemical characteristics of
soils used in the study
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Table 2 The sequence of fluorescent probes
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Table 3 Shannon diversity index for the different treatment

Vkil Y K1 K2 K3 Al A2

A3 B1 B2 B3 Cl Cc2 C3

222 2.24 2.40 242 2.42

2.46 2.28 2.35 2.38 2.13 2.10 1.91




1616 AR B TR - b M MU RETE SN M K AR AT AR R 2009 4F: 8 J1
B0 Sisd B FHES 2 9.72%107 cell - g™, TEMREEH 1 mg-kg™ (1 A
oo | @304 Y1rir, AOB Ho%s %Kik 7 45 d 15550 90 4 7 W

85} 45 d [ N
80 -
75 .

.

N

—_
(=]
LI s m m p

0 A B C
A.1 mg-kg™ 2H;B.10 mg kg™ 21 ;C.100 mg-kg™ 21

Concentration of BDE209 in soil/mg-kg™ soi

B3 &REH BDE209 &
Figuer 3 The concentration of BDE209 in each samples
determined by HPLC

*

6000 | NOd

*

. misd
5000 e ¥

4500 | 1 L130d
4000 [ W45d

2500 F T
2000 | i

i
*

Total bacterial counts/107 cell - g™ soil
=
S
3

(*,P<0.05,LSD K3 ) (*,P<0.05,1SD test), T [,
K A B C
K.Z5 1141 ;A.1 mg-kg™ 41 ;B.10 mg-kg™ 41 ;C.100 mg-kg ™ 41

B4 EREAFINRAZHABTUERL

Figure 4 Results of the soil total bacterial counts
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Figure 5 Results of the ammonia—oxidizing bacteria counts
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Figure 6 Results of the nitrite—oxidizing bacteria counts
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