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Effect of BDE-209 on Characteristics of Soil Microbial PLFAs

XIE Deng-ke, FU An, LIN Yao—dong, QIN Hua-ming", MO Ce-hui

(Key Laboratory of Water/Soil Toxic Pollutants Control and Bioremediation of Guangdong Higher Education Institutes, School of Environment,
Jinan University, Guangzhou 510632, China)

Abstract: Decabromodiphenyl ether(BDE-209) pollution in soils has drawn increasing concerns. However, there is little information avail—
able about its impacts on soil microorganisms. A laboratory experiment was designed to examine the composition and contents of microbial
phospholipid fatty acids(PLFAs) in soil treated with different concentrations of BDE-209. A total of 20 PLFAs including internal standard
19:0 were detected in soil contaminated by BDE-209, implying relatively abundant microbial community. The compositions of microbial
PLFAs were mainly saturated fatty acids, with 16:0 fatty acids being the highest content. The contents of monounsaturated fatty acids,
polyunsaturated fatty acids, branched fatty acids and cyclopropane fatty acids were relatively low. Compared with the control, the change of
microbial PLFAs was divided into three groups in 1.0 mg-kg™ BDE-209 treatment, while it was four groups in 10.0 and 100 mg-kg™ BDE-
209 treatments, indicating that BDE-209 concentrations impacted microbial compositions. BDE-209 had significant impacts on the signa—
ture PLFAs of soil bacteria, fungi, and actinomycetes, and total microbial biomass. Fungi were most sensitive, but bacteria most tolerant to
BDE-209, thus the greatest increases observed in bacteria. The gram—positive bacteria were more likely to survive than the gram—negative
bacteria under BDE-209 stress. The microorganisms with 16: 1w7t signature fatty acids were stronger in stress resistance than those with
16: lo7c signature fatty acids. Principal component analysis showed that the control and the treatments at 1.0 and 10 mg-kg™ were signifi—
cantly positively correlated with the first principal component while the treatment at 100 mg-kg™ was significantly positively correlated with
the second principal component. The microorganisms with 16:0, 18.0, 18:1w7t, 18:2w6, 9 signature fatty acids were dominant species in
the first principal component, and those with i17:0 and al5:0 fatty acids were dominant in the second principal component. These results
show that signature PLFAs were sensitive to analyze the responses of soil microbial community to BDE-209 and could be used as an effi—
cient biological indicator of soil environment quality under BDE-209 stress.
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Table 1 Effect of BDE-209 on types and concentrations of soil microbial PLFAs(nmol-g™)

CK T1

T2 T3

PLFA
Id 7d 15d 28d 56 d Mean SD

Id 7d 15d 28d 56 d Mean SD

Id 7d 15d 28d 56d Mean SD 1d 7d 15d28d 56 d Mean SD

14:0
i14:0
15:0
i15:0
al5:0
16:0

0.17 0.21 0.44 0.37 0.27 0.29 0.11
0.53 0.55 0.49 0.00 0.00 0.31 0.29
033 0.35 0.28
1.85 3.06 3.19
1.83 1.99 1.89
9.89 9.60 7.29

020 0.21 035
041 0.02 037

3.23 3.54 297 0.65
2.57 2.51 2.16 035
10.0111.829.72

2.08 4.34 331

0.40 0.16 0.27 0.10
0.52 0.23 0.31 0.19
041 043 036 0.06 044 0.63 0.52 0.88 041 0.58 0.19
342 3.60 3.35 0.82
294 3.00 226 2.95 326 2.88 0.37
1.62 12.4811.869.16 13.3216.1112.592.51

0.25 0.17 0.26 0.28 0.17 0.22 0.05
0.56 0.03 0.23 0.41 0.24 0.30 0.20
0.57 0.80 0.79 1.07 0.57 0.76 0.20
3.37 4.89 2.88 3.32 3.89 3.67 0.77
224 371 295 3.48 396 3.27 0.69
9.71 10.427.56 10.7910.889.87 1.37

0.26 0.11 0.14 0.18 0.15 0.17 0.06
0.54 0.03 0.07 0.23 0.13 0.20 0.21
0.60 1.02 1.05 1.09 0.96 0.94 0.20
3.28 3.31 1.66 2.31 2.39 2.59 0.70
2.14 3.89 2.90 3.27 4.55 3.35 092
7.08 7.80 5.96 7.80 7.14 7.15 0.75

i16:0
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16:1w7c 1.96
10Mel6:0 2.11

17.0
i17:0
al7:0
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1.57
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18:0

250

18: 107t 275
18: 109t 1.99
18:206,9 3.68 2.84
ey19:0 122

0.13
0.83
1.80
2.19
0.50
1.74
2.11
1.12
2.88
298
2.13

1.24

0.24
0.66
1.74
2.11
0.70
1.54
2.07
1.07
2.64
2.58
2.26
271
1.14

0.22 0.23
0.75 1.03
1.66 1.54
223 299
0.62 0.57
1.68 1.84
2.10 1.98
129 1.40
2,60 2.72
2.69 2.57
239 2.50
298 2.80
1.16 1.12

0.18
0.82
1.74
232
0.56
1.67
2.04
1.20
2.67
2.72
2.25
3.02
1.18

0.06
0.14
0.16
0.38
0.11
0.12
0.07
0.14
0.14
0.17
0.20
0.38
0.05

021
1.03
2.17
2.02
0.46
1.66
2.59
1.51
261
3.50
2.09
4.01
1.21

0.29
1.55
242
2.04
0.88
295
2.14
2.68
3.27
3.12
238
338
1.08

0.29
0.96
1.85
1.59
1.04
2.79
2.90
1.80
3.17
2.87
3.00
3.06
0.87

0.30
0.98
1.57
2.02
0.81
223
2.46
1.59
3.52
291
2.87
3.25
1.04

031
1.22
1.53
2.65
0.73
293
1.54
249
3.05
236
3.10
3.03
1.02

0.28
1.15
1.91
2.06
0.79
251
233
2.01
3.13
2.95
2.69
335
1.04

0.04
0.25
0.38
0.38
0.21
0.56
0.52
0.54
0.34
0.41
0.43
0.40
0.12

021
1.05
1.66
1.84
0.58
191
149
132
2.50
244
251
2.90
123

0.32
1.59
1.82
2.27
0.89
3.14
0.94
1.15
241
2.80
2.83
2.80
1.02

0.38
1.16
1.52
1.61
1.09
3.24
2.11
1.48
2.53
2.53
3.12
2.54
0.45

0.46
1.22
1.31
1.54
0.92
2.80
1.51
1.70
378
2.10
3.24
2.69
1.10

0.38
1.64
1.50
3.15
1.84
3.55
1.90
1.07
1.62
2.18
3.73
224
0.80

0.35
1.33
1.56
2.08
1.07
293
1.59
1.34
2.57
241
3.09
2.64
0.92

0.09
0.27
0.19
0.66
0.47
0.63
0.45
0.25
0.77
0.28
0.46
0.26
0.30

0.28 0.58 0.40 0.62
1.08 1.68 1.26 1.39
140 1.54 142 1.26
1.65 1.87 0.77 1.00
0.63 0.38 1.10 1.29
2.16 3.39 3.89 4.21
1.26 2.48 2.24 1.30
1.27 1.21 1.17 1.60
1.37 1.09 1.07 2.22
1.97 1.57 139 1.19
2.86 3.89 3.28 3.12
241 2.18 2.03 2.02
0.18 0.94 0.16 0.69

041 0.46
1.59 1.40
121 1.37
2.00 1.46
329 1.34
320 3.37
1.64 1.78
1.08 1.27
1.61 1.47
052 1.33
329 3.29
171 2.07
021 0.44

0.14
0.24
0.13
0.54
1.15
0.79
0.55
0.20
047
0.54
0.38
0.26
0.36

T : Mean fi5°F-35{H, SD f5HRiER .

Note : Mean indicates mean values ; SD indicates standard deviation.
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Table 2 Effect of BDE-209 on PLFAs of different groups of soil microorganisms(nmol-g™)

CRES] CK T1 T2 T3

Mictobial group ¢ 7 15d 84 s6d 1d 7d 15d 8d s6d 1d 7d 150 8d s6d 14 7d 154 8d 56d
B Ay

Tlﬁ%ﬁ?i 3577Ch 38.09Bc 3508Cc 3858Bc 41.67Abe 4241Ca 4764Ba 4185Ca 4667Ba 49.63Aa 3796Bb 4371Ab 3843Bb 43.16Ab 4534Ab 3243Bc 3896Ac 3196Bd 3677Ac 37.09Ac

A1 Bacteria  29.88BChe 32.11ABb 29.13Cc 3248ABc 34.68Ab 36.08Ba 40.14Aa 35.70Ba 4020Aa 41.56Aa 32.29Bb 37.80Aa 32.80Bb 37.78Ab 38.87Aa 27.09Bc 33.70Ab 27.99Bc 32.16Ac 32.30Ab
Hif{ Fungi 36842 284Bb  277Bb 298Ba  280Ba 4.01Aa 338ABa 306Ba 325Ba 3.03Ba 2.90Ab 280Ab 2.54ABh 269Aab 224Bb 241Ab  2.18Bc 203Be  2.12Bb  17ICe

A

Actinomycetes

321Cb  332BCh 3.A8Ch 3.52Ba 439Ab 352Ca 472Ba 339Ca 361Ca  S5.4Aa 3.16BCh 341Bb 3.09Ch 323BCh 423Ab  293Ac  308Ac 194Cc  260Bc  3.08Ac

T [ — A7 [l — R B AN R RS 5 Bk 22 57 (. 35 (P<0.05) [l —A7 [7] — B ) 35 AN [l NG - 135 22 5 | 3% (P<0.05 )

Note ; Different uppercase letters in a row within a concentration indicate significant differences(P<0.05) ; Different lowercase letters in a row within a

time indicate significant differences(P<0.05).
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Figure 1 Effect of BDE-209 on changes of soil microbial of PLFA contents
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