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Abstract: In this study, two springtail species (Folsomia candida & Folsomia fimetaria) were exposed to soils
contaminated with PFOS. Ecotoxicity of PFOS was assessed using the number of survival and reproduction, as
well as the avoidance behavior of the springtails. LCs, values of PFOS in acute toxicity test were 4 777 and 2
219 mgekg 'for F. candida and F. fimetaria, respectively. ECs, values in chronic reproduction toxicity test were
0.13 and 0.05mgkg ' for F. candida and F. fimetaria, respectively, which were 0.51 mg<kg ' (F. candida) and
0.31 mg+kg ' (F. fimetaria) after PFOS affected on avoidance behavior of springtails. Accordingly, the acute
toxicity of PFOS to survival of springtails was little, however, avoidance behavior and reproduction of spring—
tails were significantly influenced by PFOS, which can be used to access the toxicity of PFOS in soils. Further—

more, it was sensitive that the chronic reproduction toxicity test of sexual reproduction of springtails F. fime—
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taria can be used to assess the ecotoxicity of PFOS in soil.
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2 Z55( Results)
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5000mg kg 'ARFRAAE T, Bk AT B 6 RE A R
Bk AT SO W22 R (p <0.05). £ 5 000 mg®
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PFOSHE /(g - ke T-T)
B 1 ®kH F. candida 7 PFOS j5+1Erh
&7 dEHEEH(p <0.05)
Fig. 1 Number of survived F. candida exposed
to PFOS-eontaminated soil for 7 d

& 2 Al %1, F. fimetaria 7E{K & E PFOS &1
T AEEECE A A 22 R Rl PFOS ¥
JE 38 in Bk HOAE TR, AFIE RO . FE 1 000
1S 000 mgekg ' AbFESAET Bk BT B X R
Bk AR O B R (p <0.05). FE 5 000
mgekg ANFRAMETR L BE AR T BGA B R L LT 4
ERAE T I SPSS 5 Bk AL T2 2 50% I,
PFOS %t F. fimetaria P 5UBSLIREE LC,, 2 219

mgekg '« PFOS X} F. fimetaria & EEEMER /N

4 |
2 i #*
0 ; ; . .
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PFOSHE FE f(mg * ke T HL)

B2 BtH F. fimetaria 7 PFOS 5+
RETAdEEFEFH(p <0.05)

Fig. 2 Number of survived F. fimetaria exposed
to PFOS-eontaminated soil for 7 d

PFOS X WAk s 35 7= A e /N gy & vk gk (H
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P 3 a0, B PFOS W A4 il F. candida
PR [ R 526 T $2 785, 76 0.8 mg = kg™ Ab I 3k B
AR 82% o FE 0.6 F10.8 mgekg ' Ab B S
T, BRI T 70% , Bk A R P A AR AT
o FIF SPSS T4 [ 3k 5 55 PFOS X F. candida
AR08 N e B EC5, M 0.51 mgekg™ '« PFOS ] {2
fifi F. candida ;= A B I 4 (W1 36847 A7, ) FH Bk B4 ]
AT AT LAFRAE PFOS X Bk i A A Bk
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Fig. 3 Avoidance behavior of F. candida exposed
to PFOS-contaminated soil for 48 h

11l 4 A1, B % PFOS ¥ FE AU AN, F. fime—
taria A0 [P1EF RO T HE 5, 7F 0.4 mgekg ' AbFR A
TR I W S [ SREA T A (] R R Ik 87 % , Bifi
JEAE0.6 A1 0.8 mgekg ' AMBEAHE T, Bk HLUAY [] kR
W LE 70% , R B E RPN T SPSS
P15 [F]5EE 52 5 H PFOS X F. fimetaria [ 21 05500
HeJ¥ EC,, 0 031 mgokg '« FJF F. fimetaria (1 [7]
WEAT R AL AT LLRAE PFOS X Bk B Y A 258k o

100 ,. .
w0 TR T
i .

?_Ej 60 +
= 40
20 1
0 T T T T :
0 0.2 04 0.6 0.8

PFOSH¢FE(me » ke T-1R)
4 F. fimetaria £ PFOS i3t iE
F & 48 h WEEIT A
Fig. 4 Avoidance behavior of F. fimetaria exposed
to PFOS—contaminated soil for 48 h

£ PFOS 15 44 iy L 458 vy, P Bk i) 013k A 7 Ky
A AR . F. fimetaria #£ PFOS 3R AU B %44 T
WIEE T 70% LA LRy MR . AP E Y ECs, , F.
fimetaria flX T F. candida. MBkH P18 T A KA F.
fimetaria Xt PFOS 1485 AT FH 55 im R 4
23 BHEHEEZR

H[El 5 R %0, F. candida %58 (1) 4l dU B0 Bifi %5
PFOS ¥ B2 (8 s 2>, 7655 1 A~Ab B 0.05 mge
kg ' SUER 4 dUBCR S X IR 4 4 RO B
Z5 01 0.2 mgekg "AbPEAME R, EH A4 AL
BRI e 0.4 A1 mgekg ™ ' AbFRAAF
T, 4 H e 50 IR - 4 AR A B2 R (p
<0.05)s 7E1 mgekg "AbBRAAETF , Bk o it o R
KB F AR, BHH 4 ARl 52 Ho R SPSS it
B MFEIESLIE TP PFOS X F. candida 2 B0
HeJE EC,, 0 0.13 mgekg '« PFOS X} F. candida f)
A BRI HIE R 18 R

600 F 12
.

500 - ——gidi [ 10
o 400 a -8 oOf
1 |
300 - 6 &
H o
F 200 - b b -4 =

]m | . . i - 2

0 0.05 02 0.4 1

PFOS & /(mg » kg 1)

B 5 F. candida #£ PFOSiS TIEPRE 28 dfF
B 77 iE B E AN E A 4 B2 (p <0.05)
Fig. 5 Number of reproduction and adult survival
of F. candida exposed to PFOS-contaminated
soils for 28 d

A Kl 6 A A, F. fimetaria Z5H A4 A EE 5
PFOS ¥k FE 3 iz it/ , 76 0.050.1 -1 #1110 mge
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o REL P BRI 3 o S0 1 R MR IR )y T A 135
50 - f\]/{x—-/'l""' X TPFOS A AR et e i 5
So0 o S RREMIEESE. BT PFOS M 2.
g0 ; : . O R - M4 5 ¥ 85 98] (Eisenia fetida) 4 75 75

] I ' : s PFOS 152+ 5 th AT 20 ML 25 P 52900711, 7514

0 , , , . , l A SFHIESELC, M 373 ~955 mgekg o BElt

0 0.05 0.1 1 10

PFOSHE /(g + ke 1)

Bl 6 F. fimetaria £ PFOS T+ EHRE 21 dJ5
R TFE S EME AL HEBE(p <0.05)
Fig. 6 Number of reproduction and adult survival
of F. fimetaria exposued to PFOS-contaminated
soils for 21 d

FAR PFOS X PRk dL 180 5 (18 M R AR
AR W Fp Bk R 2 (8] A7 BT 25 5% - F. fimetaria 7ERI&
£ 0.05 mgekg ' Ab B A BA & U ES
HRZHA 8.3 25 S (p <0.05), 1M F. candida 7 0.2
mgekg ' AMHRACPE T BAH Al AR A S X IR A
FEE2ZER(p <0.05). FRHELME EC, fH . F. candida
() ECy, {E42: F. fimetaria i) 2 £ ,PFOS X F. fime-
taria B2 EFEVE R T F. candida. ZE I Pk, F. fim-
etaria X} T PFOS B PERE AR i ok R L
24 BB LBSHIK

FHARZS 3 B S50 i DL A B BB VR B LG,
FREEUEN e B ECs, 3% > S8 1 1 PF M fb 2
an % Bk HUCRE PR R K /INe PR AS R k B A LGy, R
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WML sE L, 5 F. candida #H [V, F. fimetar—
ia XJ PFOS = A& By MEAE 3 m 2 4

F1 PFOS XA MBEHARSHESIR
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Table 1 LCs, and EC,, values of PFOS on three

ecotoxicity tests with two kinds of springtails
-1
(mg-kg ")
B R
F. candida F. fimetaria
47773444 ~7947) 2219(1 424 ~364 9)

0.51(041 ~0.65) 0.31(0.03 ~049)
0.13(0.07 ~0.20) 0.05(0.05 ~0.06)

ZH(95% B
15 X Ta])
AVEEMEYEE LGy
[F] 3B S ECs,
MRS ECs

() LCso AT e 51 Fy , PRI F) Y B8 e bk B P S 30T
#i PFOS M 2 Mkt REUE AT Bhl 2t kst
56 AT DAAE A 0 PR 75 1 S 0 A T SIE 36, AT (R 2 1
BRI A MR . IRAAMEAE B SE PFOS V5 +
e iz 5] [958 17 47, PROS A J1 s 18] 41 5] (1 9 48
h), B 75 PFOS #6J¥ 10 mgekg ' &/ R AREM
Hi el REFT K, {H F. fimetaria 7E PFOS ¥ & 0.2 mg*
kg ' ARPE R LB B A R1EE A T O, RO S K
Forwslo LB PR 3 S, R Bk A [l sk S 56
AT PFOS FEPEAE TN T R 4 -

PFOS 1) K B 28 H 2F 3030 E 7 1t (LDs, ) 4 250
mgekg L A1 h PEHEBERE(LC,) M52 mgr L.
MR TR 2 800 & ) 2ot 35 1 5 25 hR e, PFOS
BT SR G . PFOSVE N AMEA HLIS Y
Yy MRS T2 A TR R 6 LR AR
e A T Oy . Bk AE M R
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Y519 ECy, » RAUEARH 5, Bk A 18 v B e Se e mT A
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FRSCIGAE AR o WA R = fa) A 2 B A
FEIY) F. fimetaria 518 S8/ N T OUMEA 56 1Y F.
candida, JLH & F. fimetaria 912 4 25 1 52 46 XF + 33
t PFOS 72k Y #E A FH B R B

AHFFE A 1SO bRt R i N T 38T J ik
BS54 PFOS X8k H 25 M 1 A OBl Fn =
BOA] T R SEBRG Y - BRI —E TR T BT
T E RS SCPR 3 PFOS A9 fb e T ik 483 ng
eg” ' RSZEGH F. fimetaria 18 TR SLIRSE R EC,,
40.05 mgekg ', PR RIAHSE . (HAR AT
NRYSL g 25 1 N T et T & A 5% m A bl
O AR SRR TS Y ) S PR B L Bk L AE B SR TS
i REUE T T AT 5, R 5 4% S
SEBR TG Y - AT EEIR AT, DT AL 4 1 11 3
Tk U 3 TP
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