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Toxicity differences of different forms of antimony to soil-dwelling springtail( Folsomia candida )

LIN Xiang-long', SUN Zai-jin', MA Jin', ZHAO Long', QIN Xiao—peng', ZHAO Shu-ting?, YANG Qiao’, HOU Hong"

(1.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing
100012, China;2.College of Resources and Environment, Yunnan Agricultural University, Kunming 650100, China; 3.College of Land Science
and Technology, China University of Geosciences, Beijing 100083, China )

Abstract: To explore the effect of antimony forms on its toxicity, we evaluated the acute and chronic toxic effects of two forms of antimony

(Sb" and Sb") to Folsomia candida using filter paper contact experiment, soil and food exposure experiment. In filter paper contact experi—
ment, the LCs values for Sb™ were 325 mg-L'(3 d), 244 mg-L™'(7 d), respectively, but the survival of F. candida was not affected by Sh".

In soil exposure experiment, the ECy, values of acute avoidance were 132, 344 mg-kg™, respectively ; the LCs, value of acute survival for
Shb™ was 2105 mg - kg™'(the mortality did not reach 50% in setting concentration range of Sh"); The LCs, value of chronic survival for Sh™ was
703 mg-kg™ (the LCs for SbY was higher than the highest antimony concentration ), the ECs, values of chronic reproduction were 307, 8501

mg- kg, respectively. In food exposure experiment, there were no obvious death of Folsomia candida in Sb™ or Sh treatments, the EC, val-

ues of chronic reproduction were 433, 8798 mg - kg™ ,respectively. The results showed that ShY could not cause the death of the springtail di—
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rectly, but impact on its physiological behavior and reproduction, whereas the toxicity of Sh™ was more significant than that of Sh". There—

fore, when assessing the toxic effects of Sh, both the total amount and the different forms should be considered. This study can accumulate

and supplement the toxicity data as well as provide a more comprehensive basis for ecological risk assessment of Sh.

Keywords: forms of antimony ; toxicity differences ; Folsomia candida; exposure routes
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Table 1 The basic physical and chemical properties of test soil

WiH pH OM/% CEC/cmol -kg™ R % B4 %

SER% Bkl % Hki/% Whi/% 5t Sh/mg-kg™

A 8.2 1.1 9.2 7.2 0.1

175 12.9 232 63.9 1.1
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Table 2 The concentrations of antimony in tested soil(mg-kg™)

BRIEAS 2Pk hEIR IS Acute avoidance test 2 ARG IR Acute survival test & FE RIS Chronic toxic test
Sh" 0.50.,100,200,400 0.800.,1600,2400.4800 0.100.,200,400.,800.1600
SbY 0.50,100,200.400 0.,2400.,4800,9600,19 200 0.800,1600.,2400,4800,9600
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22 TEPHEMELS SO MRBEANIMSEER
WNE 2 o, pb ol i i o kR e A [ ok B

Sh Kb P 3 BEAT SET- PR BE D NMA, £54 1SO
FE 12K (AP Bk BB T8 R B3 N T 10% ) o SVATT
T LT B W B N, B Sh™ 1 SbY Wk Y
o, Bk U kR R T R, AR IR 400
mg-kg™ I, Bk SH™ 1 ShY 14 5t i k24 Bl ik
F1 93%F1 78% . (H5 X} REZLAH EL , Sb™ ¥ &4 50 mg-
kg™ BBk ok kA5 d 2 P R, 1T ShY MR EE IR E] 200
mg-kg™ J5 XT3k A B 5 520 (P<0.05) . Sb Yk
FAEIE, Bk AR Sh B B kBT TN
(P<0.05). 145 Sb™ F1 SbY sk ALk ke AT M Y ECs
S35k 132 mg ke (91~174 mg-kg™) Fl 344 mg kg™
(292~396 mg-kg™), % bt ECso 7] LA & BBk H % Sh™
AR TR

100 1 & Shi i ?
® Sh' F *
) 801 et i
I H B
ﬁ 60 & i #
5 | . .
ﬂ 40 i
N
20t
O e
0 50 100 200 400

A3 Sh ¥R ¥ /mg kg™
2 BRERZEFRAN Sh B LiEPRE 48 h [FHYLET A
Figure 2 The avoidance behavior of F. candida exposed to

Sh-spiked soils for 48 h

7 d B 2MAATE SR AS S, N R gk
FET-H/INT 20% , (RIE T 5250 A 250 - Gl 3 iR,
Bk U AE TG A S e B B i e, FRINE B i
IR -V e 5. SXTIRAIAH L, WA IAE] 1600
mg kg™ J5 Bk HUFETE T bR B BEAR (P<0.05), 7E 5%
U 4800 mg-kg! BFFET Rk F] 100%. TMikEE +
erf ShY Bk BE AW 0, Wk AT B0 X R - oA
Fe XA W 2 5, B A S ik B2 34 3] 19 200 mg -
kg™ MRER X Bk BAETE TC 2 s . 2R, Atk
5 Sh™ Xt Bk H Y LCs 4 2105 mg-kg ™' (1792~2418
mg-kg™),ShY Xk HU ) LCs, KT 19 200 mg-kg™, I
TEFFIREE M B J e P , ShY kb s AT 2k
23 TEFTWAES SO MBHENEHSEER

28 d it 2% 75 45 o e o B 2 - 3 v i A AT R
T 80%, 4 AR T 100 H 54 150 ¢ T
AR PR AES, WK 4 FrR, il A S I A Bl ShY



2017 £ 4 H M, 46 AN EIE ST 1 IE A5 Bk (Folsomia candida) BB 25 57 661
107 F— T 107§ | . |
| . e ]
8 P 8 5
x| e M K|
= 6f T > 6F
= | b 1 kS i
£ sy I sy
L 44 Lo4f
2 , o
2 K
Ot & U
_______ b e e

4338 Sp" (f'{?]"’/mg kg’l

378 SbY ¥R J¥ /mg - kg™

3 BREZESRM Sh W HIERRE 7 d FHERE
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Figure 4 Survival numbers of adult and juveniles of F. candida exposed to Sb—spiked soils for 28 d
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Figure 5 Survival numbers of adult and juveniles of F. candida

exposed to Sh—spiked foods for 28 d
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Figure 6 The water—extracted antimony concentrations in tested soil
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