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[a]
*
.|.
( 210008)
(Fb) 0 500 1 000 2 000 mg kg™ *( ), [a] (B[a]P
0 12.5 25 50 mg kg™ *( ), : :
B[a]P Pb (Ldium perenre L. )
, , Pb Bl[a]P
61d , 4.7%, B[a]P B[a]P
0. 023 %; Bl[a]P 42.6 %; B[a]P
50.9 % , PoB[a]P , Po
B[a]P, Po-B[a]P
; ; s [a]
X171 A
PAHs
[15]
[1 3] [4 8] ,
; [a] (B[a]P)
, Pob
(PAHs) ( 1
)
PAHs , 1.1
(0 20 cm),
: PAHs 2.88gkg *t; (N) 0.71
PAHS gkg'';  (PO0.72gkg’';  (Po)120ng kg *;
, DTPA-Pb0. 15 mg kg™ *;pH (H.0) 5.0;
, , (CEC)2.19 cnol kg™ *;
PAHs 57.9% 26.9% 15.2 % (V/ V) B[a]P
[9 11] [12 14] , 6.331 g kg~ 1
(Loium perenne L.) ,
* (40432005) (2002CB4108010/ 9) (kzex2 - yw -
404, CXTD - 72005 - 4)
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Abundant ,
B[a]P Sgma ,
>99 %; Po(NOs) -
, 11.5 cm,
8.0cm, 10.0cm,
1.2
16 :B[a]l]P 0 12.5 25
50 mg kg™ *( ), Al A2 A3
A4;Pb 0 500 1000 2 000 mg kg™ *( ),
Bl1 B2 B3 B4 16 ,
3,
, , 16
1.2.1 (N 0.15
gkg! ) 0.5 kg( <2 mm,
0.491 kg) , : Po
0 20 m Po(NOs)> ; Pb(NOs) 2
20 m Pb (NGs) >
NH;NO; 20 mi
, B[a]P
B[a]P 0 20m;
20m 20 ml
1.2.2 30% HO;
20 min,
1.2.3
10cm P/C 3cm,
10 d :
259, , 85 %,
25 , , 09
60 %,
25 20
4500 7300 Ilux, 10 h 15d
15 61d
1.2.4
, , 50
100 : 4 )
3 : :
, 100 : 4 )

1.3

(Varian FS200)

[16]

B[a]P

,HRLC(Shimadzu dassVP5X) ,

[17] , 80% 96 %
1.4
3 ,
D ,
48
2
21 Pb Bla]P
1 Fb B[a]P
Pb B[a]P
, Pb
(p<0.01) , B[a]P
(p<0.05) Pb B[a]P
, 0.05
, 0.05 F
Po B[a]P 0.05
P B[a]P
Pb
, Pb
B[a]P Pb
B[a]P Pb
, Po 1000 mg kgt 2000 mg kg *
, B[a]P ,
Pb ,
Po 0 500mgkg™ ' B[a]P
B[a]P , Bla]P 25
mg kg™ ! , B[a]P
F
, Pb  B[a]P
;Pb )
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B[a]P Pb Pb , B[a]P
Po 0 B[a]P Pb- B[a]P Pb
B[a]P P 0.05 , 3]
500 mg kg™ * : Fb (p<0.01)
. Pb1000 mgkg * : Fb Pb
25mg kgt B[a]P , Pb . B[a]P
2000mg kg™t
Po , B[a]P , Po
, Po (p<0.01) : Pb
1 Pb-B[a] P Po ; Po
Po
Table 1 Hant height and dry
mess of ryegrass in il treeted with differernt P-B[ a] P amourts ’ %
Pb Po ,
Trestment Soot dry mass Root dry mess  Hant dry mass
Height (cm) ) ) ) Po 36
(gpot™™  (gpot™?) (gpot™?)
Al1B1 2.4¢c 0.405 b 0.098 a 0.503 b
A2B1 27.3bc 0.445 a 0.0% a 0.540 a 12.5% Fo
A3B1 28.2ab 0.457 a 0.111a 0.568 a : : Po
A4B1 28.7a 0.451 a 0.113a 0.564 a ,
A1B2 11.2e 0.092 ¢ 0.018 cd 0.110 d
A2B2 12. 4de 0.0%4 ¢ 0.031 bc 0.125 cd
A3B2 13.1d 0.108 ¢ 0.040 b 0.148 ¢ 2 Pb - Bla]P
A4B2 123de  0.102¢ 0.028 bc 0.130 cd Pb Bla]P
AIB3 7.7 0.033 d 0.026bcd  0.059e Table2 Uptake of Pb and B[a]P
A2B3 7.7f 0.039d 0.007 d 0.046 e by ryegrass plants (sum of shoot and root)
A3B3 7.8 0.042 d 0.019 cd 0.061 e [a]
A4B3 7.6f 0.033 d 0.018 cd 0.050 e Trestment No.  Fb ptake (mgpot-Y)  B[a]P ptake (g pot-?)
Al1B4 539 0.000 e 0.034 bc 0.043 ¢ AlB1 0.2e 0.65 de
A2B4 549 0.011 e 0.05bcd  0.0%6e A2B1 0.12 e 5.19 be
A3B4 479 0.008 e 0.036 bc 0.044 e ASBL 121 de 7.05b
A4B4 569 0.012 e 0.039 b 0.051 e AdBL 124 6 12532
p<0.05 Al1B2 4.71 cde 0.3%4e
Note: The same Ietter following the va uesin the same ocolumn meansindgnif- A2B2 10. 08 cde 0.89 de
icant difference a p<0.05 leve A3B2 16. 45 cde 4.24 bed
, Po A4B2 10. 01 cde 1.00 de
Po A1B3 2.79¢ 0.19e
500mgkg ! A2B3 8.36 cde 2.29 coe
A3B3 22.28 cd 0.79 de
' A4B3 10. 39 cde 0.63 de
Fo ' Bla]P Al1B4 54.85 b 0.20e
A2B4 51.51 b 0.49e
2.2 Pb B[a] P Pb A3B4 68.96 ab 0.99 de
A4B4 83.57 a 1.18 de
2 Po B[a]P p<0.05
Po B[a]P Note: The same letter folloning the values in the same column means in-
, Po sgnificant difference a p<0. 05 level
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2.3 Pb B[a]P 0.05
B[a] P B[a]P B[a]P
B[a]P F , Pb B[a]P
Pb B[a]P Po  B[a]P Pb 0 B[a]P
B[a]P , B[a]P ,
(p<0.01) B[a]P 0 12.5 25 mg kg™ * 0.01
, Pb B[a]P B[a]P 0.05
, B[a]P 50mgkgt , P 0 B[a]P B[a]P
Pb 500 1000 2000 mgkg * (p<0.05) , B[a]P
Po (p<0.05) (p>0.05) , B[a]P
, B[a]P B[a]P B[a]P
(p<0.01) . 2.4 Pb  B[a]P
B[a]P Po 2.4.1 Po 1 Po
: Pb , B[a]P B[a]P
Po (p< Pb t ,
0.01) , Pb , B[a] P (p<0.05) ,
Po-B[a]P Po
B[a]P F , Pb 500 1 000 2 000 mg kg™ *
B[a]P 25mg kg Po 500 mg kg™ * , Pb Po ,
(p<0.01) , 39% 3.6% 6.5%, 4.7 %
~ 1200 W AR CK
L 1o O FHL 22 Vegtated soil
Epgg 800
54 00
S® 400
=T 200
2 0
E X3z gEEgs883832 33323
< <2 2 22 2L <= 22
At B 4§ 5 Treatment No.
1 Pb
Fg 1 Sl Poredduein dfferent trestments &ter ryegrass planting
W % CK
- 20 1 O Fhi BB % i Vegetated soil
5. 15 |
£n
S& 0t
S =
= B
=H 5 F
m
g
2 0
T 2z @ @4 @ &4 d 22233 22 323
T 22T 2 LT YL
hb #4945 Treatment No.
2 B[a]P

Fg 2 Sl B[a]P resdue in dfferent trestments dter ryegrass planting
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2.4.2 B[a]P 2 ,
B[a]P
B[a]P
(p<0.01) , Po-
B[a]P
12.5 25 50mg kg™ !
38.5%

B[a]P
B[a]P
B[a]P
40.1% 49.2 %, 42.6 %,
44.9% 51.3% 56.5%,
50.9 %
B[a]P
B[a]P
26.1% B[a]P ,
0.023 %
B[a]P
B[a]P

B[a]P

: Bla]P

Pb  B[a]P
Pb
1000 mg kg™ * , Po

Pb  B[a]P )
B[a]P
( 50 mg kg ') ,
Po-B[a] P
B[a]P
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GROWTH AND POLL UTANT UPTAKE OF RY EGRASS PLANTS GROWN IN
A Po-Bla] P MIXED POLL UTED ACIDIC SOIL

Xing Weign Luw Yongm'ng* Wu Longhua SngJding Teng Ying Li Zhengeo
( Key Laboratory o Sail Emvironment and Pdlution Remediation, State Key Laboratory d Soil and Sustainable
Agriculture, Ingitute d Soil Sdence, Chinese Acadeny d Sdences, Nanjing 210008, China)

Abgract Hant growth and pollutants uptake by ryegrass (Lodlium perenneL.) grownin a Pb and B[ a] P polluted acidic
il developed from red sandgone was gudied in a pot experiment. il sanrplestrested with Po a the ratesof 0, 500, 1 000 and
2 000 mg kg™ *(on a bassdf oven dried il) andB[a]Pat 0, 12.5, 25 and 50 mg kg * were plarted with or without ryegrass
The plants were harvesed 61 days dter its gowth. The contentsdf Pb and B[ a] Pin the il and in the plant shoots and roots
aswdl as plant height and dry mass o ryegrass were determined. Results show ryegrass biomass decreased subgartialy due to
Pb toxicity. Inthe planted il 4. 7 % of the Pb gpplied and 0. 023 % of the B[ a] P applied was taken up by ryegrass, and about
42.6 % of the B[ a] P gpplied was |€t as resdue , whereas in unplanted control il , 50.9 % was The findings suggest thet cul-
tivation of ryegrass may help remedy P-B[ a] P mixed polluted acidic sandy sil.

Key words B[a]P; Mixed pollution; Po; Ryegrass; Sil remediaion



