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Fig. 1 The changes of Phe contens in the soil
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Fig. 2 The changes of B[a] P contents in the soil
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Fig. 3 Degradation rate of Phe and B[a]P in soil tested
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Homwl APtz L3 PAHs (MRS O 18
R 7 ATRUE Y, AER RS 45 R 3% PAHS
2 fipp TR LR B e U AL BE R, PAHSs 1SRG, U

W] PAHs FEfERZCREINEG M, AA]T L3t PAHs
]i%7
—0O—(Phe+B[alp) i —A—PAHs Wi i %k

14000 | 1 6.00E+04 -\S
% 120.00 |- 1 S.00E+04 o
= 10000 1 1 400E+04 =
ﬂﬁ[ 80.00 1 3.00E+04 o
< 1 3.00E+

o 6000 §
= 40.00 | 1 ZO0E+04
Cf 20.00 4 1.00E+04 Q’ﬁ":
o I
= 0.00 0.00E+00 <

ST(0.2) ST(5) GL(0.2) GL(5) YS JG CK
Qb

E7 KA4EEZHET PAHs B85 PAHs BRI <R

Fig. 7 Relationship between PAHs concentration and PAHs-

degrading microorganisms under different conditions



% 53

ARBER A 2P RE K S Je SR B A B YD IFS 655

MICRRTEREE, K2 Bt 7 A5 8 I
PAHs ¥ & 5 PAHs [l AU 2 MG R, 1R
W SRR A2 I R [ i
HHLs Bk PAHSs B fiff v £ i) LUSC I PAHSs A 0
Ab, LR A REE (A R 52 PAHS 1 A
PAHs Ffif i 80/ A B80S PAHs 55 S UG

(I 8), R4 PAHSs Ffif i S50/ ik A4 B ) BB e
N, PAHs FEAFREERCN, RZIRR. Mo, #ETH
—REHGAE N ANFRIURE Y AL T R R

—0O—(Phe+B[a]P) & —A—PAHs i i 50/t B

S 140.00 | 350E+04
% 120.00] 13.00E+04 22
s ]
m; 100.00 >'<g:’<i>@< 1 2.50E+04 I
& 80001 { 2.00E+04 €
o 60.00 { 1.50E+04 i@
S 40.00| { 1.00E+04 %
20001 { 5.00E+05 .
=
A 0.00 \ w ‘ ‘ ‘ : 0.00E+00 =

ST(0.2) ST(5) GL(0.2) GL(5) YS JG CK A~

Kb BE
8 BAIEEMT PAHs B85 PAHs EFEY
MEMRHB LR

Fig. 8 Relationship between PAHs concentration and PAHs-degrading

microorganisms / total microbial numbers under different conditions

3 Z5iE

(D HEshab s T H a0, AR
Pk PAHs R 5 1 2E K, PAHSs FB#R R 5 £, Phe
F1 Bla]P HIFEARZST TN 59.44% FI 26.14%; K
WP Y EE B />, PAHs &R, Phe A
Bla]P [IFEARF 50 46.48% F1 13.27%. ¥ C
TRA IS O T IR B IR A, R R
K%, NIt BhT4Em PAHs IR fR%E. Al C
P B HAS R R 3 E A —#E, X Bla]P 1)
BN, NI 0.2 g/kg IR LT

(2) 7E PAHs K JHy5 4 1358 rh PAHSs [ B8 A1
BB ERIEAICCR, JEBEA PAHs M7 B4R
BN, 3 PAHs BRARRWMBE 2 3.

Sk

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

Yookwl, B N, oL Pl MR E RN Ry
FERl 3 2005, 37 (3): 230-235

Xue W, Warshawsky D. Metabolic activation of
polycyclic and heterocyclic aromatic hydrocarbons and
DNA damage:
Pharmacology, 2005, 206 (1):73-93

A review. Toxicology and Applied

Wild SR, Jones KC. Polynuclear aromatic hydrocarbons
in the United Kingdom environment: a preliminary source
inventory and budget. Environ. Pollut., 1995, 88 (1):
91-108

Cerniglia CE. Biodegradation of polycyclic aromatic
hydrocarbons. Current Opinion in Biotechnology, 1993, 4
(3):331-338

TrenR, SRR, XSS A SOt A N AR T S
ANFEAAAE T AR LR, 2004, 41
(2): 245-251

XS, B%K M, T veam. FRIF[a] this g b K AL
WL A RS S AE BT, LI, 2004, 41
(3):336-342

Wrenn BA, Venosa AD. Selective enumeration of
aromatic and aliphatic hydrocarbon degrading bacteria by
a most-probable-number procedure. Can. J. Microbiol.,
1996, 42 (3): 252258

WARME, JEE, HRE. SRINERZVIRIR 275
FEVEAE RS PERIE ST, BT (H AR IR),
2005, 44 (B06): 102-106

Bogardt AH, Hemmingsen BB. Enumeration of
phenanthrene—-degrading bacteria by an overlayer
technique and its use in evaluation of petroleum-
contaminated sites. Appl. Environ. Microbiol., 1992, 58
(8): 2579-2582

2, AR, TR EITHEERZ K+ PAHs 15
Je5j PAHSs AR 0 AT OC R, A ifAE£4I, 2003, 22
(6): 15-21



656 + bi %38 %

Enhanced Microbial Remediation of Long-term Polycyclic
Aromatic Hydrocarbons (PAHSs) Polluted Soils

ZOU De-xun'*?,  LUO Yong-ming'*’, TENG Ying'?, PING Li-feng'?, LIU Wu-xing'?, LI Zhen-gao'”
( 1 Soil and Environmental Bioremediation Research Centre, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;, 2
State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
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Abstract: An incubation experiment was carried out with farmland soils long-term polluted by PAHs under
different carbon sources, aeration condition, and soil moisture contents. The results showed that aeration treatment
enhanced degradation rates of Phe and B[a]P in soils to 59.44% and 26.14%, while submerging treatment enhanced
them to 46.48% and 13.27%, respectively. Glucose and starch carbon sources were beneficial to the growth of soil
microorganisms, thus accelerated the degradation of PAHs in polluted soils. Soil PAHs degradation rate was not only
correlated with carbon sources, but also closely correlated with their application contents. The results also indicated soil
PAHs—degrading microorganisms were positively correlated with total microorganism numbers in long-term PAHs
polluted soils.

Key word: Polycyclic aromatic hydrocarbons (PAHs), Polluted soils, Microbial degradation, PAHs—degrading

bacteria



