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Aging of Spiked Pyrene in Two Paddy Soils and Their Particle Size Fractions
After Soil Incubation and Changes in Extractability and Bio Availability to

Earthworm
LI Jiu hai ,PAN Gemr xing

(Institute of Resources, Ecosystem and Environment for Agriculture, Nanjing Agricultural University , Nanjing 210095 ,China)

Abstract :Effect of aging on bioavailability and extractability of persistent organic pollutants has recently been paid much attention in
environ mental studies . This study deals with aging of spiked pyrene , a four ring polycyclic hydrocarbon, in two paddy soils and their
particle-size fractions under laboratory incubation and change in its extractability and bioavailability . The bioavailability of aged pyrene
was tested by an assay of exposure to earthworms ( Eisenia foetida) . The extractability of spiked pyrene was decreased by 15 % to
23 %, and the bioavailability to earthworm was decreased by 37 % to 67 % after incubation for 90 d compared to under no incubation .
Meanwhile , there was no significant difference in the pyrene extractability bet ween incubation with different size fractions of a single
soil . Soil incubation resulted in lower extractability and, thus, lower environ mental risk of the organic pollutants after incorporation in
paddy soils and their aggregates . The different size fractions of paddy soils may exert different bioavailability when exposure to soil
fauna. Thus, content and che mical extractability may not be appropriate index for assessing the potential environmental risk and
bioavailability to soil fauna for persistent organic pollutants in paddy soils .
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! ( Eisenia foetida) ,
1.1 . ,
( ) (
( ) (0 ~15cm) , ), , 2 9201
(120°30° E,31°35 N) (120°46 , 0.2¢g , ,
E,31°05 N) . , 2mm 24 h, (o
, (2 000 ~250pm) , ,
(250 ~20pm) , (20 ~2pum)
( <2pm) . [167. 10.0g  100mL
- , 80 %.
(171 6 ,
1. , 10 , 25C*1C
8d[19’22].
12 , <10 %.
Table 1  Characteristics of paddy soils and their particle-size fractions [19,20] .
, 24h,
/ % 2.3 36 .6 33.2 26 .9 > . s
/g'kg'1 15.5 20.0 12.2 13.7 23.7 s S S
/ %_1 5.2 283 37.5 30.0 2.0g ,
/g kg 17.3 26.2 15.0 14 .4 20.8
1.2 ,
( HPLC) , Me rck ; )
(HPLC) , Tedia ; (PYR,98 %) , 1.6
Sig ma- Aldrich R . N Watersl 525 s
, ; 80 SUPELCOSil, LC- PAH (15¢cm x
~200 . Scm,5pm) Waters474SFD Waters2487 U VD
, . 80: 20( ) o,
1.3 1.0mL/ min. ©474SFD A, =245nm, 4,
0Co v =390nm ;2487UVD A=254nm.
, 2 RIRID 1.7
, SPSS(11.5) one- way ANOVA
20. 0g 30mL
’ 2
S0pgeg™ ' . 2h, 2.1
, 1
,25°C X1 C 76 % ~ 87 %
, 0d 90d , ;
3 ( ). 90d (p<0.05),
1.4 66 % ~ 81 %. ,

- [18]

1.5 , 90d ,
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(p<0.05), 73 % ~ 84 % ; : ,
90d ,
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[23]
100 100
A 0Ood @90d Ood @904
80 80
ﬁif 60 _@ 60
40 40
g S
20 20
Ak MR Arlad BPad Ak EREAH MEPRA RhA R4
1 (A ;B )
Fig.1  Change of extractability of spiked pyrene in bulk soils and particle-size fractions after incubation( A. Wushantu ; B. Huangnitu)
2.2 BSAF = ¢,/c,
N »Ch » Cs
N N 3
, 1.0~2.6 ,
1,3~6.,24
(a2l 90d 0.5~1.3,
b b
E ,2
[257.
9 9
b 9
[26,27]
9 9
2 2 2
1)
R , 90d
Table 2 Change of bioavailability of spiked pyrene to earthworm
’ under incubation in paddy soils and their particle-size fractions
’ C lpgg!
s ) /d
0 112.1a 48 .0a 60 .2a 54 8a
b
90 37 .3b 19.7b 34 .6b 16 .8b
; 90d ,
0 49 .4a 43 4a 65 .7a 45 .9a 51 .4a
5 N 90 16 .9b 23 .0b 24.0b 30.0b 31 .4b
1) 0d 90d
(p<0.05)
b
3
’ Table 3 BSAFs of spiked pyrene in paddy soils and their
> > particle-size fractions under incubation
/d
. . . 0 2.6 1.3 1.6 1.2
( Biotatosoil accumulation
90 1.3 0.7 1.2 0.5
factor ,BSAF) 0 12 1.0 1.8 1.5 1.2
90 0.6 0.8 0.8 1.0 1.0
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Fig .2 Extractability in relation to bioavailability of pyrene( A. without incubation B. incubation for 90d)
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