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Tab.1 Numbers of cultivable PAH degraders and PAH residues in microplates after two weeks' cultivation
- YT S/ AR/ (mg » kg D)

R Cefueg™" PHE PYR DBA

PHE (9.88+7.53)X10°* 181.1+20.9° — —

PYR (6.8841.98)X10°" — 352.7421.1° -

DBA (2.8540.93) X10%b — — 43.4+1.5¢
PHE+DBA (1.14+0. 84) X 10 124.8+8.6* — 20.1+1.1°¢
PYR+DBA (9.2343.53)X10°" — 360.2+52.8 ¢ 42.94+2.6 ¢

PHE-+PYR+DBA (7.7345.00) X10°* 228.0+12.1° 340.2422.5 ¢ 36.2+2.4"°

T3 N PATHE I E ARl 22 R P B ROR GE7H % 22 5 (p<<0. 05)
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Tab.2 Numbers of cultivable PHE and DBA degraders in the soil samples of different treatments

W T 4/ (cfu s g— 1)

G

PHE DBA PHE+DBA
PH (2.54+2.89) X10° (7.50%+1.49) X103 (4.4042.91) X10°
PL (2.3742.25) X10° (5.4543.34) X10° (2.46+3.32) X10°
CL (1. 8640.67) X10* (1.1640.08) X10° (5.10+3.77) X10*
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Fig. 2 Bacterial community structures in different

treatments after four weeks' cultivation
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PHE JE 77K 2 v W R i G 1y [ i R 35 v F LR
A Ry Bl R N Y 5 A 2 iX R W] DBA R PHE £7
1A AN i sk A e X RO [R) B A2 T
e R G F B AVAC A XF 4 F & PAHSs B [
f#. JTuhasz 210 & 3 PHE {& # DBA (1 Ff ##%.
PHE fi¢ #f DBA [ fi 0 HLEE T BE A48 DL T A 7
1] : H—, PAHs B fif 0 45 3 20 B8 2 30 1 S fk 2
fit > PAHs 1 % 1k 38 J5 i HL A ) E kL
PHE 5 S B 5011 420 B A1 OSUJn 4206 T DL S B DBA
(A AL R 2. H— ,PHE A Ly B DBA & fift
RE 77 B9 SR P R b VR L f2 3F DBA R i

A W) S5 — vk, PHE BH 2 {2 3 DBA %
fit (56 ANOVA, p<<0.001),{H PHE-+DBA Ji§
Yrrh DBA TEHT 2 ARG B e T 2 . o
A MR IR 2 b DBA W RT 2 NIRRT
26.5 mg e+ L "Ll 2 FINALAAG 5. 4 mg » L7
(£ 3). DBA [ fif 38 B (% 980 1% 7] g & i PHE ¥
JE FE AR AT DB AR fiff 7= A= 19 v 1] 7= 9 1) B 1 R H
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Tab. 3 PHE and DBA residues after two and four weeks' cultivation

FR B/ (mg » kg™!)

i U5 %2 AR %54 R
PH PL CL PH PL CL
PHE PHE 212.4x64.4 187.6x116.0 258.0E£160.4  81.2438.4 34.0444.7 99.5485.3
PHE+DBA 235.24+30.2 178.8%£79.4  267.9496.4 51.0419.3 37.8435.2 60.4+48.7
DBA 47.9+5.1 52.043.1 49.2+1.7 49.74+0.5 49.0+1.0 49.540.7
DBA PHE+DBA 32.842.7 23.549.6 30.1410. 6 30.5%1.5 18.1410.8 25.7411.7

T3 PATRE 4 i 22
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Effect of plant cultivation,phosphorus fertilization and co-existing polycyclic
aromatic hydrocarbons (PAHs) on biodegradation of PAHs

ZHOU Xiao-bai® s ZHOU Ji-ti, XIANG Xue-min

( Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: Polycyclic aromatic hydrocarbons (PAHs) are persistent organic pollutants with toxic,
mutagenic and carcingenic properties. Pot experiment and microplate experiments are conducted to
investigate the impact of plant cultivation, phosphorus fertilization and PAHs co-existence on the
removal rate of phenanthracene (PHE), pyrene (PYR) and dibenzo [a, h] anthracene (DBA).
Results show that the dissipation and degraders of PHE are significantly higher than those of PYR and
DBA in both pot and microplate experiments. In pot experiment, plants and higher quantity of
phosphorus fertilizer increase DBA dissipation. Different interactions are obtained among the co-
existing PAHs. The results show that co-existence of different PAH compounds can lead to
synergistic co-metabolism (PHE enhanced DBA degradation) , no co-metabolism (PYR and DBA) and
inhibition of PAH degradation (PYR inhibited PHE+DBA degradation). The positive effect of PHE
on DBA dissipation decreases with time course, which is probably due to the decrease of PHE

concentration or the toxicity and accumulation of DBA degradation products in the substrate.
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