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Effects of benzo[a]pyrene pollution over one—time and cumulative patterns on microbial flora in yellow—cinna—
mon soil

GE Gao—fei', ZHANG Ming—shuai®, YAO Shi?>, ZAN Xuan?, ZHANG Fang"?

(1.Biotechnology Center, Anhui Agricultural University, Hefei 230036, China; 2.School of Resources and Environment, Anhui Agricultural
University, Hefei 230036, China )

Abstract ; This study examined the effects of accumulated benzo[a]pyrene (B[a]P) on soil microorganisms. The bioavailability of B[a]P and
its influence on microbial populations in yellow—cinnamon soil were investigated using one—time and accumulated pollution methods under
simulated conditions. The results showed that the extractable and available B[a]P content in soil declined quickly in the first 28 days, then
decreased slowly from 28 to 56 days in each of the two pollution conditions. During the incubation period, the number of soil bacteria signifi—
cantly increased, while that of fungi and actinomycetes decreased in the accumulated pollution condition. However, decreased populations of
bacteria and actinomycetes and an increased number of fungi were observed in the initial stage of the incubation period in the one—time pol-
lution condition. The inhibition rates of accumulated pollution on the activities of different soil microbial species were actinomycetes>fungi>
bacteria. For one—time pollution, the inhibition rates were actinomycetes>bacteria>fungi. In conclusion, actinomycetes were the most sensi—
tive of the three microorganisms to B[a]|P pollution, and their population size was more correlated with soil B[a]P content than that of either
bacteria or fungi. Therefore, actinomycetes could be used as biological indicators for polycyclic aromatic hydrocarbon—contaminated soil. In
this study, responses of soil microbial flora to accumulated B[a]P pollution were investigated using a low dose accumulation method, which
was an optimum approach that reflected the environmental risk of B[a]P under natural soil conditions.

Keywords: B[a]P; accumulated pollution; one-time pollution; microbial flora
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7K 3F [a] EE (Benzo [a]pyrene, B [a]P) J& £ ¥ 55 1%
(Polycyclic aromatic hydrocarbons, PAHs ) {5 4t &) |
BEPESCR A LT P 2 — W& PAHs 2875 L4
FoEMERR R )75 Y, BlalP ARG BONERE , A
Ty Wit s S E A A TR RIEFIR G R R
R RADURESE 7 = R AR e L, 4%
rh 2B BlalP BRI, 2B W EE , TR A
g B 1 U . T IRGUE R T e R 2
MIAEYIZERE, 2 LRGP NS RE Ry
IR 15 B W (DO 8= 31 I = 31 e 2 19D A4 A
B A ) Al 5 AT 2Lk R AT L EE Y
B, IR YIRERAE N LIRS R G A
O3 TESE SR TE B HER AL A5 38 AN A= i itk b Hp
FA 0 A A 51, S S e A SRR AR Ak ) U
B, AR ki et - 38 g PP AR A R G nT Rk
PER B AR Y2 HEART, BlalP 15 BA 4 I REY)
HETE RN , VKB A 0 L 3 0 A ) 22 e 2 e A 3
IHRERYTEAESZ A ™, S e PAHs 2875 e WpnS + I RUE
Yy ) PSR

H Al B 58 KABEE HHAE Bla]P — IR I5 YL it = A=
AR TENE , 1X 5 L BlalP DB 52 A AE S
5 RIS R AR I B 22 5 AR R 2
AU 7 BN TS Y AE L b i R AR, WFSE
Bla|P ZRERGS A LA Y1 X R 2, $6H1H Bla]P
15 Y 1 IR BRI P2 E AR bR L A 4% PAHS 28

15 Y A ST W PR Rk 05 ik S IR S Hr

| RS

1.1 SREE# L

Bla]P {57 (a3 4l ) A 3£ E Sigma AR, {5
T HER W L, AR A LB R A E m T AO
INYEEE N . IR L B BR A AR R A BR S B 2R
T W 2 mm JE R . FERE RIS A, e
HYEEA A B (R 1), P4 Bk Ry oy g iR
KEFKEN) 50% , BT A48 3746 1 (25 C)TE b 35
I 1 JR (R e 358 ) o
1.2 W8

TAE =5 e BE 1 BlaP ¥5 Y Bk 4 Rpia 550 (P ) %

KRG, BERERL 100 H M. #2401 Bla]P 76 - HE () R
AT B 7 d O — 2 1% BlalP 15 YL & e il 5
X IR G, 3% BlalP WIS 50 ng-kg's
e AL B A AT RS Y, 18 JH 5 K Bla]P Wk B
Ab PRI iRk T R G GY, 5 24 JE B BlalP 7E -5
R 433K 5] 1200 pg-kg™ (Lb)F1 300 pg-kg™
(La), [A] B R AR 2 1 (CKL) o 24 J8 5 30 o
T25 CHEFM PTG IR — KGRI
— KM —E R B [a]P §5 Ye bt L A2 1 3%
Hi, Bla]P ¥ i 43 51 A 0(CK2) 300 pg-kg™ (Ya) Fil
1200 pg-kg™(Yb), # T 25 CE IR H AT G 5%
TS KRR T R KEK LY 50% , 33758 <
2~3 TSGR 1.7.14.28 .56 d BURE, 5 —
AN R AL BT 35 4 3 b Rl 4R UGS A SR 1
BlalP & f2, AT 85 IR 00 W (AN oA B D RN ) )
Mo .
1.3 13% Bla]P EERIRBENE

+- 45 ) Bla]P AT HE G & iR AR S
U TIREL, 3 BlalP ARS SRS % 5
IE BNk, 3 BlalP AEBCSAIARUS & &
K AR A B Ak . Bla]P 590 5E SR ] Supelco
PAHs & {0545 43 25 (25 emx4.6 mmx5 pm), 2 i
N SRS B2 BE , HPLC-FLD (A U 45 ) A6 73
Mo ISR TE 0~12 min B, ZIEFUK TSI HH
RFRLEE N 1:1,12~22 min JESIAH M 20 G GE, 22~25
min ZJEHUK B SARAEB A 1:1, ik 1.5 mL-
min”, F1i 30 °C, #FFEER 20 pL, BRI SHERK R
294 nm/430 nm, MR E fr 50T . Bla]P $&H Afifk
W28 5 2 B RN R 80%~85% , WA TG FHIN A R AH o)
2= (RSD, n=6)/NF 5%.
1.4 TERMAEYMEYE

K R 50 F B M 3% 77 114102 (Colony Forming
Unit/CFU )X} 2 5 Qe 2540 F (0 il 1 S ot rh mT 3%
FRMAE YRR IS TR BRI o AT | LR IR
AT AR A B S R s Fe 5 5 T R R Ak
MR E G 1 S IG R T B B 5 W AR
T, AR TR SO0 25 SR o A B I TR RO T R 7
FEEE 39020 107107 A1 107, T Afi &2k 100 pL,

® 1 TENEREBLER

Table 1 Basic physical and chemical properties of test soil

JHEKRT Soil type fiblbigkg'  R/gkg'  WRA/Mmgkg'  AEHmg kg B g kg HIf{alth/ng ke
- P Organic matter Total nitrogen Available nitrogen Available phosphorus Available potassium Bla]P

#4 1 Yellow cinnamon soil  6.76 11.8 0.692

61.4 10.3 175 3.32
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Figure 2 Dynamic changes of bacteria quantity
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Figure 3 Dynamic changes of fungi quantity
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Figure 4 Dynamic changes of actinomycetes quantity
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Table 2 Correlation between contents of B[a]P and microbial community quantity in soil

ATHEHUGS Extractable Bla]P

A R4S Available Bla]P

F5%1 Indicator
La b Ya

Yb La b Ya Yb

27 Bacteria La -0.617
Lb 0.448
Ya 20.504
Yb
FLi Fungi la 0216
Lb —-0.053
Ya -0.429
Yb
JZETE Actinomycetes  La -0.455
Lb —-0.431
Ya -0.864
Yb

-0.035
0.522
-0.206
-0.400 -0.409
0.750
0.404
-0.192
0.257 0.357
0.387
-0.030
-0.914*

-0.858 -0.785

T FORFH MK F) 8. K P (P<0.05).

Note: * indicated significant correlation(P<0.05).
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