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Toxic effects of antimony on Caenorhabditis elegans in soils

SONG Zijie'?, DANG Xiuli"", ZHAO Long®', HOU Hong?, WANG Xin'?, LU Haiyang'?

(1.College of Land and Environment, Shenyang Agricultural University, National Engineering Laboratory for Efficient Utilization of Soil
and Fertilizer Resources, Northeast Key Laboratory of Conservation and Improvement of Cultivated Land, Ministry of Agriculture and Rural
Affairs, Shenyang 110866, China; 2.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China)

Abstract: To determine the toxic effects of antimony(Sb) on soil invertebrate nematodes and the toxicity differences of Sb in different soils,
the toxicity effects of Sb in the model organism Caenorhabditis elegans were assessed in three soils(Xi’an loessal soil, Yingtan red soil, and
Jiangmen red soil) using growth, fertility, and reproduction as evaluation endpoints. The ECs (median effect concentration) values
expressed in measured concentrations of total antimony for the growth of C. elegans were 1 138, 2 163 mg - kg™, and 4 074 mg - kg™,
respectively. The ECso values for C. elegans fertility were 849, 1 472 mg - kg™, and 3 244 mg - kg™, respectively. The ECs values for C.
elegans reproduction were 574, 836 mg- kg™, and 1 470 mg- kg™, respectively. The results showed that reproduction was a more sensitive
evaluation endpoint than growth or fertility. The results of the correlation analysis showed that cation exchange capacity, organic matter,
and amorphous iron oxide were the main factors affecting Sb toxicity in soil. The differences in ECsy values expressed as the concentrations
of Na;HPO,—extracted Sb among the three soils decreased, indicating that the concentrations of Na,;HPO,—extracted Sb could better explain
the toxicity variations among different soils.
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Bh(Sh) R EEICE , WA LAY #IhE,
XA EA R FERZZOREN, A 19794k —H
B 3 PR AR AR (EPA) FITER 2 (EU) 40k B 55075 e
P2, ShAEE S BEAR A R AR ) R AR AR
TR )32 A R, 32 30 AR R0 16 B AR % 3 B
b BEBIRBE Tl A 77 88 NG Sl i 520, PR H Y
Sh & & BRI, 2 20204F, hE ShF RTS8 Ft,
O R A Bk R Sh o™ s S, ) PG A T B B
W) X g b Sh % i e = A iA #3690 mg -
ke ' W RS A B 1 X IR A R 2 Sh
3061 mg- kg_l , ik %) 16 389 mg kg" 7 {3 Sh
15 Y% O ANES Z AL PR 7]

AR A A AR B R A M PR U A A o 1
JE LA, 2 B E A T B AR A ) | 1
TCEHESN Y55 1Y Bk R S SCHES, Ak B
HPBELETT IR T Sh Xt - EEREE o A 45 22 A 1 v R
WF5ES ", ZHONG S5 B 5% ke IR Pk + 338 vh Sb X o
F % W 15| ( Eisenia foetida ) B LCso (2= BUEILHR JE ) Ky
497 mg-kg s LIN FE 944 T %40 7 d F160 d iy L3 rh
A1 Sb % 1 4F Bk (Folsomia candida) W EE1E , 8 2 11
SRAS Y Sh X 1A Bk BEHH B 1) ECso (1 BRBA0N MR )
39355 307 mg-kg ' F11 419 mg-kg ™o {HAH K H{H
WFFEIKIH R 3 T4 FR A R A S 2 A, KR+
St ot (58 pH  PH B A AL S i AR
AL G R S AAEAN IR A 22 5, DT 23 5 1 45
HE AR EE M, IR AR I S R A
M, SEF R R 2R 70 - e 7 i sk B E ST 0 I
SRR SRR B B =,

1T Sh %} - HE TG4 M 0 4 M 1 B (B A oY 2
AR Hh T Bk R 5] 102 R R Y (A B R A
JE o BEAE W5 T B AT 26 L (Caenorhabditis elegans)
DR LA A i ) 40 0 R A S0 8 2 A N 15 AR R A
I8 732 T 7 B #0951 [ PR AR o 1S0
10872 48 m 19 £ B P B0 A R 2P i5 e W 75
PERIAG J3 TR, MOYSON £8P fIF 58 45 SR 2 B
285 48 h I FE 42 )8 Zn \Cu,Cd VR F M 22 5, 3 Fh
4 A AR U LCso 73 51 24 16.380,0.884,20.765 mg -
kg LU S50 26 du 2 % F AN AV B ) Min \Pb . Cd i
W 24 h, 45 58 & B3 FhEE 4 Jm 6 4R AU LCso 43 51 R
41.4.0.26 4.8 mmol - L' {HAHCHI 3¢ 2 5L F K AR A
J R B 4 VS YR 2R A B 3T A
4 RIS Y R R X B . R, A
FE AT RBP4 N 2 A 0, 16 FH 3 R AR T 4%

1% WHART]

S i L (VY22 L JEE LI VLT 40  DFSE A
Sh X2k LA K AR H | SEAR A TE R AON A B,
— A IRITRE A Sh w32 2 AR R 5T, AT
R TCATHE S A S 25 P B AT A ST R - SRR
JEEARERETT SR A

1 #MB5EFE

1.1 ke

M 58 03 IR AR T rp I B P 45 P 42 T (XA |
VLPUAE R (YT) AR VLT (M) iR H 3R =
(0~20 em) . HHEF ARG T XTSI A
PR AR ARG 3 2 mm G & . 3R B
30 3 O B (S 22 5 ) Rk o R 3R 0 740 52
(NY/T 1121.22—2010) 5 -3 pH % FH o AR 50 5 (£
KN m:V=1:5,NY/T 1137—2007)>%; + 3 fH & 1
A& 15 R AR 22 M IR AR VA0 e s - S rh A LB
R FH % R A A I P b B R AR R S 1 R
) R RTI ) E Y5  H  d R B %  R[0.1
mol - L' H,C,0, F10.175 mol - L™ (NH,),C.04] 42 B kb 3
Je W AE & Bk SRR A b SRR S A A A R R
ALY W) S 2 ¢ 134 20 mL 0.3 mol - L
CsHsNa;0;7,2.5 mL 1 mol - L' NaHCO; 1 0.5 g Na,S,0.
PRI I I A2 5 S5 Bk LA | IO S R i o
ALY B & HEPY 1 82800 HF-HC10,~HNOs(V: V:
V=3:1:1) I i A0 33 J5 00 7 + 3% v Sh i 8 5 % 1P
P PRI R 1 TR
1.2 ik 4w

P A R0 55 T BeURF 28 1L N2 Bk K AT B (Esche-
richiaco coli) OP50 ¥k 34 H 48 2 IR A= ¥y B4 A B2
AR, A E G SR T (2021) CAF T 5%
F 2k H A K 15 32 3L (Nematode growth—medium , NGM )
BiflgH . NGM BRI A& )ik 17 g- L' SiEHy 2.5 g+
LS LA 3 gL NaClF 121 CA0F T i 6 K
Ja , IMATER 1 mL 1 mol-L"' CaCl,.1 mL 1 mol-L"
MgS0,.25 mL 1 mol - L' KH,PO, (Jil KOH ¥ %7 pH Jy
6.0£0.2) F1 1 mL 5 g« L™ JIH [ 5 O B, G R K &
%2 1000 mLIF IR G BIARG R IR H & H .
PAR AT B OPSO0 #RAE 4R U MR, KM T 147 1
W25 71 NFF£2 5% 37 19 LB( Luria—Bertani) B4 35 57
F(17 gL' BiEW 10 g- L' BRER FI R .5 o L' e Bk
FYIFN10 g- L7 NaCl T 121 CEA4F & 5 K i 43
A FE MLV E0 A5 ) b P B v [ K i FF 1 1 vk 2
LB ARSI L (10 g L' & AR R .5 o« L BB
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Table 1 Physicochemical properties of the tested soils

I H Ttem PO2:55 + XA loessal soil — JEFZIIE YT red soil VLI 214 TM red soil

FRL Clay/% 32.12+0.93 38.560.21 39.94+0.64
[H ] 42 7K Ft Water—holding capacity/% 20.70+1.12 35.18+1.47 42.36+1.64

pH 8.25+0.04 4.91+0.01 4.91+0.05

[HES 7324 it Cation exchange capacity/(cmol -kg™) 10.54+0.22 12.07+0.11 18.00+0.03
A LT Organic matter/(g-kg™) 10.11+0.23 18.00+0.23 46.10+0.23

TRIR %S Calcium carbonate/(g-kg™) 73.88+0.77 0.79+0.17 0.800.08

Al i T4 4L Amorphous iron oxide/(g-kg™) 0.52+0.41 3.45+0.51 7.87+0.27

Al fi B4 48 /L ) Amorphous manganese oxide/(g-kg™) 0.35+0.13 0.14+0.21 0.12+0.21
iR 4L Amorphous aluminum oxide/(g-kg™) 0.70+0.37 2.12+0.15 1.03+0.22
W F 2 E ALY Free iron oxide/(g-kg™) 6.58+0.45 23.04+0.52 20.52+0.13

K B4R AL Free manganese oxide/(g-kg™) 0.37+0.03 0.16+0.40 0.03+0.02

Hb B AL Free aluminum oxide/(g-kg™) 0.52+0.17 3.770.41 1.37+0.18
B35 5HH Sb background value/(mg-kg™) 0.860.33 2.25+0.43 0.58+0.17

10 g+ L7 NaCl F 121 CHAF T K E 2 H s il
B, THEIEREIRF 37 °C . 150 re-min”' 54 F %555 14
h, I A B 5 A a1k e

R AT 2 B A P 22 5 X i 6 ) 5 i e 6 75 22
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77 BT Al R B L M9 28 i (33,71 mmol - L7
Na,HPO, 22 mmol - L' KH,PO, . 85.56 mmol - "' NaCl
AT mmol - L™ MgSO.) #hje 2 850045, I Pk L 4 ik
IR KA, 1) 2500 NI AR (2.5 mol -
L™ NaOH Fl i & 53 $0N 5% 1 NaClO ) D) 24 figp 2% i &
PRPAT H B T MO 22 Pk 25 s BT 3R 1HT 22 4% 1) 241
WS R E T MO 22 i P R 3R 14 h B AT ARARAE
IR AE A — B B s 4y ol
1.3 TiEd ShAyRmMAnEL

W0 e B A B R T A R B OBR
CsHiK>01:Sh, - 3H,0, 23 B 4l . 358 Sh % 7% i LA g
TP A BRBh B /K VA W 0y =Nk A T, b R A S
& Sh #4315 %) 300,600, 1 2002 400 .4 800 mg
kg™, X IRAHAN A N 288 ok . HIEFE A FE A, A
K R 2 R K R 1Y 55%~60% I, e A F
B A B4 A A T BT E S AR TR A
BRI L B T KM K5y &3t 7 A
AR5 B A i A T 2 A B U0 R Sh AT RS
Sh AR 25 Sb & (I A2 o
14 TEREZRBHRRE

B M50 AR B [ BR bR 1 1SO 10872 45 w4 A
SACCA ™I it 47 o FREL0.5 g 4k 7 d KT
+ 4 EFLA A, A 0.1 mL EE 2T M9 22 ik (19 K

FFABE (15 mg-mL)VERZE B B, ) 1 8 rp
Ah 7 MO G2 i fiff - 458 5 oK R PR AFAE R K B Y
80% , APRIE I HA (] 4k HUR 7K /352K o il B AeE
(EA2 0.1 mm) [ fLAR P9 B9 3N 10 5548 U5 %
B, FHEIE S SRR T (20+1) CRIE &1 T B35 96
he BEFREEHE K fLAR B T 80 CE i T M4 Hhoin #i
RICLE W LLZE R, 3 10 Ludox TMS0 3.0 B V7 7%
WAL P A e Ul T RE SR ML, e Ab
HAWEL

[l IS 25 U T 100 75 5 08 T I o 2k e iy 4
K DT 2 U AR K B, B30 2550 — B Br 2k L4
7 SR K AR S 2 B0 46 R K, Dy (276.2+8.5)
pmo AR PTE A

G=Li - L
K G RHAERK R, wm; Le R il I0 25 i (1 2 B
pm; L 28 AR IA , pm.

T 405 WAREE T THECEA A B RE T 194 AR
Bt (AR oy B Eee1, WA HA A FReE )
DI AT R, EFRNITEAL:
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B, 2% I g L ARER A4 B AR, 4%
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1.5 TR SH BRESHIMARMZESh S EHNE

238 7 AW EALIE | BB S A B Sh A AL
A Sh AN [ M 245 Sh 7 . 4985 Sh % 5 (I
225 YAN S5 J7 v BRI 0.075 mm J& B 1 19 11
KT 135 0.1 g, 43 HF~HClO,~HNO, (V: V: V=2:1:
3) W it I 1 5 0.5% 9 HNOsHi B I U8 38 5 v S
BEBE T KSR (ICP-OES) I & JE i  Sb Y
T, A RS Sh & R I E S % ETTLER
LB T R 2 g3k 2 mm 8 B O A XL T LT
BT, A 20 mL 0.1 mol - L™ Na,HPO,, T-fH /K
WR G A 25 °C 200 romin™ 2508 F IR 2 h, TR
DB E T E.OHLH 4 000 r-min™ 257 F 50 10 min
Jei 3 0.45 pom JE R 3 2 A B B S B TR TR AY
(ICP-MS) il %€ J& % Sb A & . L AR 25
Sh 7 & B € 2% LIN S5 7 vk FRE 0.5 g3k 2
mm JE Jg i [ 1 X 3 20 L A S mL 0.1
mol « L CeH:07, T 15 Ik 7K ¥ 4% 7 4% H 60 °C .200 1 -
min~' 2504 R 3R 30 min J5 32 0.45 wm K, 814 S 1k
W R A - TR T EEAL (HG-AFS) I & JE e b =t
BHISHCID) AT FLANBE[SH( V)1 & 5o I o R il
FE H— A D) i (GBW—47410)1F Jy i 45
1.6 #iBAE S DM

i 12 Logisitic 77 R 48L& S I Sh 7 i A 8508
Sh F 1 55 26 H A AN B PEAN 2 5 22 1] B 7 2 -0
KZ I ECso:

a

y= .
1+(—

)b
X0

DAL Sh X4 s A K BRI ECso R 1], i 2y
R A A wm g S SR Sh % 1 B RS Sh
Bk, mg-kg s XS MR P R A AL pm x0Ty
ECsoff , mg kg™ ;b A J5 R L 72 o e 77 A= 114 A o6
4. Sh AL HUE B BB R A ECo YTy X
6] b, 8 B4 Ry A B BB T, o By X R
LA A TR E ).

Logisitic J5 F2 i 481 75 18 12 Sigmaplot 14.0 {4 5¢
JG L A G 3 A FERLDR R 22 3 Hir il o SPSS 25.0 %K
458 1, A1) H OriginPro 2018 1 Excel 2019 #4347
= il

2 HER55H

2.1 TEFSH(V)HEShHEIELH]
Sh (I ) 7 A 338 Al W B %) [R) B 34 25 9k S Ak ok

1% WHART]

Sh(V). il 1A%, B2 G Sh % &4 300 mg - kg™
b, PG 2eh R LT YT 12033 vh 4y AT 42.4%
30.0% .68.0% 1 ShCID ) #4846 Sh(V ) o FifiE #H i
S Sh g, 3R R ShOID) Y AAAb SR 2 T
FEAa%, RS 7001403 ShOID ) F B fe s
FIEEARRCR, POy k2, R AT A .
22 TEPEHYESHEE

48 B SCS O R REg S + 1 4 R A T
EfEE . VR, 3R 3 (194G 340 Sh % = 4 b
AIIE S P 8 (4 3G i 3 in L AH [R] SRR Sb &R, 3 A
HIEARES SO TR AEREZET (B 2) . Hita
Sh %R 4 800 mg- ke B, PE LY A | R LTI TT
121338 b B v A3 RS Sh 3 1 43 il a5 31 448.1 ,258.6.
95.3 mg-kg ™o RS Sh BYHEE L i i BRI
T4 22 35 1 10.9% (9.4%~13.7%) . & & 41 3% 6.2%
(4.7%~9.1%) J1.[ 1£1582.6%(1.9%~3.2%) .

—_
(=}
(=}

I
’;\ O PE22H5 4 XA loessal soil
< 8ot O JEFELIE YT red soil
2 a VLITE13E M red soil
(=]
£ 60r j/r
5 : 3
£ 40T ¢
) b a
Rt . b
z c b ab , a
7 0
300 600 1200 2400 4 800

FHE B Sh 7% 1 Theoretical concentration of total Sh/(mg-kg™)

A NG FAEFR R — RS 5 Sh % i AN ] L e AL 3R] 22 5 i 2
(P<0.05). 1A
Different lowercase letters indicate significant differences among different
soil treatments with the same theoretical concentration of total Sh(P<
0.05). The same below

I TR Sh(V) &2 ShbAIEEAI
Figure 1 Proportion of Sh( V) in total Sb in soils

600 A
=0 O V42235 + XA loessal soil
g ¥ so0l B JEBLEYT red soil a
2 ST 1147 45 <o
g\%o [ T T415E JM red soil _I_
S = 400)
53
w0 a H
b S
fﬁ £ 200 d .
/,,j 5 a C
2 100t a Nk e %%
2 L 2
300 600 1200 2400 4800

8 KL Sh 7% 7 Theoretical concentration of total Sh/(mg-kg™)
B2 tHEPARESHEE

Figure 2 Concentration of Na,;HPO,—extracted Sb in soils
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2.3 ShIF & REENBMN K HE

T MR IR 25 RS T80 A S A 56
X HRZH (A 2 HF-325 [T 6 TE 80%~100% T [l N 5 AR &
PR 2R A 28 AR KR A TR AR S R RO T
15% , 28 B B 58 T 1078 5 R BT 30%; 2k AL i1
AT R T 80% ; L A V-4 BFH J1 5 F 50, A,
ARG FFA E PRbn i 1SO 1087245 B o6 T B A 4%
PEREER
2.3.1 ShXTZk A AR K EEME LU 2 R {E

FIFH Logistic 77 F2 48145 18 v 520 6 Sh 7 A
YA S B i 5 4k AR R TR R - OC R A AR
WE 3R, 3Fh A3 2k By A K R BE 2 HE
Sh 7 B G B H AL, (AN B RAAE . T
i JERLTHE VL TLUE PR B Sh 1 ik
#]600.1 200.2 400 mg- kg i, 2kt il A= KA AHEC T
X BEZH TR 4 Y B 2 PR AR (P<0.05) 5 B8 B Sh % i
P2 2 4 800 mg-kg I, VI J 2045 Fp 2R d i A KA AT

14001
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£

2 1000F

=

z

S 800f

@]

Iﬂ 600

# 400 f
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0 800 1600 2400 3200 4000 4800
S EL Sh 75 # Measured concentration of total Sh/(mg-kg™)

IKF 416.4 wm, T PG 2235 - F VR 21 1 v 2 el A
T B 185.9.194.5 wm, KT 529 & Sh 5 i
ARSI, VU 2eh + LT HE VT 2088 Sho £k
A=K FEVER ECso /3 30 1 138.2 163 .4 074 mg-ke™, 5
KBEPE A /INREPE Y 3.6 Ff 3 56 A 5038 Sh & /=i 5.
PR UL+ R LTHE VI 120 Shx 4 A K
FEPERI ECso 20 514 116.5.107.0.81.8 mg-kg ', it KFf
PEJE /IR 1.4 4%, 22578 eI (2 2)
2.3.2 ShXFk du A & #EPE AL A {H
F T 4 BT, BRIS B Sh 7% #7E 0~600 mg - kg™ Y

TR P IS, 3 Fh - s v 4 o () 2 B R IR 27 3] Sh gtk
B 52 (P>0.05) ; B AL Sh 7% #4521 1 200 mg - kg™
B, P2y + R 2T g 28 U A B R T IR 2 5
FHNH (P<0.05) VLT 2T £k U A B R R 2 5
82 B A PE R R (P>0.05) 5 BRIE L Sh & i ik — A 4
152 2 400 mg- ke B VLT 20 R 2R AR R
B E R (P<0.05) B2 74% 2 L A A F g
1400 1 B
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1000 [

800 [

600 [

H: KA Growth/pm

400

200 [

0 100 200 300 400 500
AR Sh
Concentration of Na;HPOs—extracted Sh/(mg-kg™)

O PH223 1+ XA loessal soil O - - - JEELIHE YT red soil O—— VLI J£13E JM red soil
AR B AL T EE L Sh B i, 3R 00 B R A I T A B Sh i, R I

The coordinate points in the figure are based on the concentrations of theoretical total Sb,and the dose-response curves are based on the measured
concentrations of total Sb. The same below

3 BRAERKEEXNRESHMBYESH EENFIE-BNXR

Figure 3 Dose-response relationships of the growth of C. elegans with the measured concentrations of total Sb and Na,HPOs—extracted Sh

R2 ETFZNMESHABERESh EEHSH ShITL RF MM ECs

Table 2 The ECs values of Sb for the toxicity of C. elegans based on the concentration of measured total Sh and Na,HPO,—extracted Sh

AT P2t VLT 4 L T4 KA/ M
Evaluation endpoint XA loessal soil/(mg-kg™) YT red soil/(mg-kg™) IM red soil/(mg-kg™) Max/Min

HTSh E KA Growth 1 138(620~1 657) 2 163(1 866~2 523) 4074(3 668~4 480) 3.6
Based on total Sb HE R Fertility 849(729~969) 1472(1382~1562) 3 244(2889~3 599) 3.8
4 J1 Reproduction 574(573~576) 836(673~999) 1470(1 262~1 678) 2.6

FEFARES sh o it A=K Growth 116.5(64.5~168.4) 107.0(78.1~136.0) 81.8(74.8~88.8) 1.4
Bﬂseeit‘;:iaglgof He B 3 Fertility 92.1(82.0~102.3) 79.2(74.8~83.6) 67.9(61.6~74.2) 1.4
Z4# /] Reproduction 69.1(68.3~69.9) 48.6(44.3~52.9) 34.7(26.7~33.9) 2.0

455 BB ECso 1Y 95% BA5 X ] .

Note: The values in brackets are the 95% confidence interval of ECs, values.

WWW.Qes.019.CN




m@g 1922

VRETR Rt Y £ 4155 9

3, T P YT A R0 AT s R AR RN
10%. FETF 52 Sh & B , 162y + |
ZIIE VL2033 rh Shoxf 2k A= J BRI Y ECso 43 Ky
849 .1 472.3 244 mg-kg™', i KEFPE I/ NEPER 3.8
5 BT A AES S & R A TRy - TR L
e VLT 4088 v Sh X2 LA B R W ECs 43 A A
92.1,79.2.67.9 mg- kg, e KRk fe /N R0 1.4
i R PTRAR(R2),
2.3.3 ShXJER Ht BAH REME AR B B {E

i 3 WLk A S ST R R PR S)
I A R B IR A Sh B 1A F] 600 mg - kg B £ LAY B4
Z 3 5B E R EEEIN R (P<0.05) , T JE VE LT3 FNVT ) 120
HErp S R Sh & B A E] 1200 mg - kg B 2R L) A
FIIF 6 1 R (P<0.05) 3 BRE H Sh & i
22400 mg-kg B, U L A E L g LA
MIOER A =R AV N aa ol PAN M Ea = L RES S S5 RLE/S

120
100 [
80
60 [

40t

HEER Fertility/%

20 -

0 800 1600 2400 3200 4000 4800
S Sh £ i Measured concentration of total Sh/(mg-kg™)

AEAE 139 R AR . JEF S B Sh & =TS
WPy TR LTI 1] 208 Sh 2k BB
FEVERI ECs023 51 4 574 8361 470 mg-kg ™', i Kbk
FEf/NEETEY 2.6 £ 5 LT ARG Sh S E AR
VY235t ETE LTI YT )43 v Shoxt ekt S d
I ECso 73 M 69.1.48.6.34.7 mg-kg ™', e KEME B
INBEPEI 2.0 4%, 5 AT FEAIR (£ 2) .
2.4 TIEBAMRS ShEMEEEAMEEME

i 12 Pearson #H O 43 M E — 20 R 5% 5% 0 Sb 5
PER) R R AR AT R T LR B (3R 3) : FHE
FAc i 5 Sh X4k HUAE 1 ECso 122 1 25 1EAH G (P<
0.05) ; A ML 75 555 Sh Xk i AE & A Z5E 19 ECso 5
35 1EAH 6 (P<0.05) 5 3F fb 2k S A0 9 7 it 55 Sh X
2 A K ECs 2 I 3 IE A OE (P<0.05) o DA 45
FEH, A HEBH B s i A LTS R A TR AR
AW s ) S EE I Y 2 R R ik 2 R BH
1201
100
80
60
40

0.

H R Fertility/%

0 100 200 300 400 500
AR Sh i
Concentration of Na;HPO,—extracted Sh/(mg-kg™)

roXaer PE2EH 1 XA loessal soil O - - - JETLTHEYT red soil O —— VLI J£14E JM red soil
B4 ZHEFERSINESHHERE S EENFE-MM KR

Figure 4 Dose-response relationships of the fertility of C. elegans with the measured concentrations of total Sb and Na,HPO,—extracted Sh
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Figure 5 Dose-response relationships of the reproduction of C. elegans with the measured concentrations of total Sb and
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F3 THEBAMRS ShEEBEBEHEXKE
Table 3 Correlation between threshold of Sb toxicity to C. elegans

and soil physicochemical properties

iH AR ECso EH ECso  ZFHECso
Item Growth  Fertility Reproduction
BAL Clay 0.863  0.809 0.829
pH -0.767  -0.701 -0.726
PR S A fh it 0.988  0.998* 0.996
Cation exchange capacity
A HUFE Organic matter 0.990  0.999* 0.997
RS Calcium carbonate -0.767  -0.701 -0.726
AEdh R 0.998*  0.988 0.993
Amorphous iron oxide
Ak b B A k) -0.815  -0.755 -0.777
Amorphous manganese oxide
AEdh B ALY 0.051  -0.046  -0.011
Amorphous aluminum oxide
TR S AL Free iron oxide 0.668 0.593 0.620
i TR B AL ) Free manganese oxide —0.953  —0.919 -0.932

H
Sh AR W) Free aluminum oxide  0.082 -0.015 0.020

T RN .25 (P<0.05)

Note: * indicates significant correlation at P<0.05 level.
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