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BE: RADNEEKS SRR AR SR 05 IR (STR) A B PEIR 2 ol i B2 6 FhAS i) B i i S b - 38 b Cd 5 PUSE St
Wk B R £ v G IR B B (ECLO)MEAT I 52, AU EE T35 Je el -5 - 398 5 S R i IR T 1) s b DG 3R B TOUMIASS 8 45 TR W AN [ P i 4t it =i b - 4 v
V5 BRI AT PR L R TR O 00 AR UL R S B il £, LU/ SR 1,Cd (3P B ECo 49 0.6~8.5,ECso A 4.3~14.7mg/kg;Cd 5 VU 3
AT RN BIME ECio 4 0.1~2.2mg/kg,ECso 4 1.2~6.9mg/kg;Cd St Mk 534575 G (1 2 P B {H EC10 4 0.1~3.7mg/kg,ECso A 1.4~10.0mg/kg;V5 44
FEVE B AE AN DA 2% A ) 52 2 S, 1 ©d A DY B 3% B B A1 o K /NP U /N E SIS B > A 0, B2 A v e 4 AE R IR R E BB/ T 25 s
IIN SRR ST Y 2R TR AU 0 R I B BN S 103%~110%;pH 2 5% M RPN - 438 vy e 25 0 L 04 45 R 7 22 T 13 pH
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Toxicity thresholds and prediction models of combined pollution by cadmium and emerging contaminant in
greenhousevegetable soils based on different test endpoints. LIU Jia-xiao, WANG Meng’, SUN Xiao-yi, YU Lei, WANG Jing,
ZHOU Ru-yan, QIN Lu-yao, CHEN Shi-bao (National Key Laboratory of Efficient Utilisation of Northern Arid and Semi-Arid
Arable Land, Institute of Agricultural Resources and Agricultural Planning, Chinese Academy of Agricultural Sciences, Beijing
100081, China). China Environmental Science, 2026,46(1): 416~428

Abstract: Toxicity thresholds (ECx) forCd, and in combination with tetracycline and imidacloprid, were determined based onthe
soils collected from six typical greenhouse vegetable farms in China. Three toxicity endpoints includingthe growth of Brassica napus,
the growth of the red earthworm Aedes aegypti and the soil microbial substrate-induced respiration (SIR) were applied, and the
quantitative relationships and prediction models were established between the toxicity of the pollutants and key soil properties. The
results showed that the toxicity dose-effect relationships of the pollutantsacross different soils and test endpoints typically followed a
distinct S-shaped curve. For example, the toxicity thresholds forCd alone on B. napuswere 0.6~8.5mg/kg (ECyg) and 4.3~14.7mg/kg
(ECs), respectively. For the combined pollution of Cd and tetracycline, the corresponding values were 0.1~2.2mg/kg (EC,o) and
1.2~6.9mg/kg(ECs). For the combination of Cd and imidacloprid, the values were 0.1~3.7mg/kg (EC;y) and 1.4~10.0mg/kg(ECs).
The toxicity thresholds of pollutants varied significantlydepending on the test endpoints, e.g., the sensitivity order for Cd and
tetracycline was Chinese cabbage > earthworm > microorganisms, the toxicity thresholds for the combined pollutants were
consistently lower than those for the single pollutants, indicating a synergistic effect. Additionally, a low-dose stimulation effect
(hormesis) on the growth of B. napus was observed, with a maximum stimulation rate of 103% to 110%. Soil pH was identified as
the primary factor controlling and predicting the toxicity thresholds. A comprehensive prediction model based on soil pH, cation
exchange capacity (CEC), and organic carbon (OC) content was developed, which can effectively predict the toxicity thresholds and
assess the ecological risks associated with the combined pollution of Cd and emerging contaminants in greenhouse vegetable soils.

Key words: Cadmium; emerging contaminants; toxicity thresholds; predicative modeling; hormesis
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BT AR 2 A el st 38 Cd 5505 Bely 52 675 e ai v BB 2 O A 7Y 417

SRR TRR C3% 400 J7 hm?(Z S s R 1) 80%),
eI 1.7 12 ¢ T BeitiEs SR Ak e R R R
AR FHHN i FH B K SRR A, 2 1 A 3 s e
BT RN 4T W o B TR R
g, ol g A JE (A0 Cdy PoRIPTAER &
2% RS E B B b Cod RS LT
12%~28%, A¢ 2 BB 5 il IA KBRS 711 3~6 1%,
VURRZ P Rk i m ik g h 1% 5.3~9.8 1%,
T RCBRR A B 5 L bl A Ay S MR % s, R
HAE IR R AR e AR S R e )2 R
VFEPLIRE (b e E R brdE) (GB2763-2021)
ik R B R 0.5me/kg. Tao 25P1E 2018~2020
AR AR AL A MY IRt Ok DL 90% (1A H 264
BB A 25 25— B i ik R N 532.6pg/kg. iR AR
72 M IR S R SNBSS A ML (i P B e R A R
ORI A R B S VYRR 2 R U 2 (TCs) Vs et
N R TTIE 6~10 15T R -3 75 4 s
5 LT I, B R R g IR 2 B A Gl
S AT R EVEN bR UE(HI/T333-2006)) TR
A7 3075, B 0 YOS T SRR (Cd) & = bk 10 % LA
LA R 45 Cd AR R, it - 438 i B
AR BRI R, A 398 pHE R AL
SRR a3 E A, 1P M TR A T B it 8 S TR
o RIS i g T R AR, SR AR Cd.s P
SnE R (TP YRR D) (GB2762-
2022) 5 e,

YT, T I Cd Vg PR R EREEAT N
TG R GERE IS HESE 075 YR ARAT « 1T R 4 AR
ey ARSI s B ARG O ARG R R
1717, 5K B A FH PR 8505 i A7 AE 22 ¥ Y &2 & i o, 3L A
A IR~ L AT 0 N8 A ] 2 O AR A T
B — 5 YeRE P AR, 52 A V9 e B T AR AT 9 75 2
SR LR R A A N SR B A i AT

77 2B B R A BTN R AT g R BRI
Cu S ARG IR/ A A A 25 1 3
SR R 34, I R W [ A4 s B2 Cu BRI TD A
A G TR G AR ka3 AR I FE PR, i
K5 RN R A B R RN A — B R A LU, A R AR
0.049pg/L, LK 32.34pg/L B &5 ik B /K R
A A 2 0 o iy A2 R T E Bk R i (A ChE) % 1, 3% W
FEHCMA B Lo ) kAR T B R AR ) S
B i M EGLCu™ R BT I AT A R R W PR T4 AR
TR L, R Cu™ MR B A AR
FoE M B AT T 3 Cd 5 AL e i A i
PRSI T A B = IR 7T 4 1 3 BUR B R
Iz DAt S R T I 702 ik, FEL 5 | PR — 7 e )
AR 25 RE PR B VP Al A R AR IS 2 AR O T 1%
25 IR I At S5t % it S b - 8 v R A TS e R P A
(EC) HITIF 7, R % RS A Hh s W 75 e M 4E 1 38 R
o PRI 5 B P BN, b i B2y G B SR IR B
AR AL IS s B R AR

BT M ASCR = A B R, e Bk B
FRENE) 6 FhAS [m] P o7 1 it S -+ 398 38 ik 15
ISR ) Cdy LR, R DU 3R R 278 5%
PP MR ZE i AHE FR AR T2 s K
VLKA AE D) Dy REAR AR (A5 IR, 25 & AT A 27
W) BT EA 58 v A P P 7)Y % 2R A
AR 2 SRR R, N 5 T A TR 2 AN [ v e
W10 B 1 B A (ECLx=10,50), - 5 7 5 it =3¢ 1+ 138
Fo A PR - R G ) R A 2 ) ) A OR R S
Ly 1 R TIUINASE 28, DA Ay 1] it S b 1 2 v
Cd HARLIHPUE TR A5 IR B XU PR A+
SRS R ARE R S T SRR K.

1 MR57FE

1.1 kg

F1 M TIRAEREUMR

Table I Basic physical and chemical properties of the test soils

TR R I pH i CEC(cmol/kg) OM(%) R %) A Cd % i(mg/kg)
S1 Ji[Fg 34.72°N, 114.02°E i+ 7.75+0.03 24.33+4.18 32.6442.48 25.84+4.24 0.1240.02
S2 )7 23.16°N, 108.27°E VigAR: ! 5.17+0.14 9.96+2.26 15.254+5.02 32394258 0.2340.10
S3 kit 39.62°N, 116.33°E (R 7.43£0.09 18.45+1.39 25.3943.11 21.22+2.67 0.1740.03
S4 K 44.43°N, 125.18°E g 6.76£0.20 17.7242.66 20.9142.90 28.17+3.54 0.094+0.01
S5 ddk 39.32°N, 116.48°E (R 7.64£0.12 23.6143.80 29.8543.60 22.60+2.08 0.4540.06
S6 i 28.35°N, 112.82°E AR 5.61+0.35 12.3242.54 19.324+4.15 35.64+4.41 0.2040.15
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AR 3 158 pH B S A WU 53 A0 A (1) Al
PERFIE, R4 6 FfrAS [v) 4 o 1) e il =3 b - 38
i AT MR EFEA L BA 3 DL it A
R 7 50, EARBORE b A N AR ME et 1 s il
TR S50 2mm 57 5 45 .

1.2 V5 IEdI %

S5 HP R FH AN [ 119 18 it =32 b A T 1 358, - 3
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W2, Cd Ba—4bFRZH . Wik bk o — &b 3 4 (7R
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e K TF) FF 7K S (MWHC) J , 43 098 A [ 946 5 75
YL RS o i 14d.

1.3 BEPESLER
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W] 2 3 K B HE AR R LIRS K E N MWHC [
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1.4 LTl A4 16 3 2h P 2 Ik
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(19 751 52 ], P T 506 FL AL R SRR 10 7 o 5
H(25£2)C . AN R 80% ) N TR F= 4
K% 28d e, FHZE AR K S sl e e 1 e, ) B 4R T
e 5] 4 ¢ 7K 23 REA TR L

1.5 FETJRYS S REI(SIR) H 350 E A2 s

I 5.0g FHEFESET 20mL 205, PAT 3
ANGEER I 0.125mL"C e A A 1K 80
T35 SmLNaOH % 1) Schott ¥ o i, 37 5
i AEREME A TR A 24h KA P I NaOH %5
RS BRI R B (LSBC) A T =17,
1.6 Hdls b5 54

1) B P H s A 32 56 307 87 v 43 A7 452 28 (Log-
logistic distribution)#E47 ), &1'8:

_ Yo
r 1+’ M
Ay AR AEHIKE PP 28 5B (D B S AR &

Bl ] A2 B SIR) S5 0k FEAL I LA 1 1 43 2K
(%o);x A 3R AR S e i SR E (mg/kg);yo- b
HIUESHGEM BN E ECo(x =10,50)(mg/kg).

2) YR 1 BE A RO e AR SR A 7
W MW A N (hormesis) M 2k L & 1 i
Hormesis—Tablecurve2D V 5.01 #A458 1.
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(https://www.scidb.cn/s/Q7Z3ma)). {5 i1, 7E S2. S3 Al
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Fig.1 Dose—effect relationships between Cd and tetracycline and imidacloprid in greenhouse vegetable soils based on different test

2.2 vtz 43 Cd 5B Bt AN FIIIAZS R
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TC Jy PUFRZ,IM g sk

5 YT o (S T A 7Y 21
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W5 A 5] U0 3K 4 Fob 17) 83 2 B (EC,x=10,50) M2 H

75 BB (EC,) 95% K E 15 X 0] (£ 2~7(https://www.scidb.cn/s/
I Log-logistic BB GAFRN L4755 Q7Z3ma)).
£ 2 ETTEMRE SRS LIS iTERMME S EEC,)(mg/ke)
Table 2 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S1) based on different test
endpoints (mg/kg)
- UNEES LR SIR
ECy ECso ECjo ECso ECjo ECso
Cd 3.7(1.3~4.7) 11.8(9.4~14.7) 2.0(1.4~2.8) 7.7(6.8~8.8) 2.7(1.1~3.6) 5.6(4.3~6.5)
it Hambk 2.7(1.5~5.0) 13.9(11.4~17.0) 1.8(0.9~2.6) 8.9(7.4~10.8) 1.5(0.6~4.0) 8.3(4.1~9.2)
UEZS 6.0(4.0~9.1) 15.5(13.2~18.2) 4.3(2.6~7.2) 14.6(8.7~16.9) 1.6(1.1~2.3) 4.5(3.7~5.4)
C+IE HUk(1:1) 0.9(0.5~2.3) 6.8(5.3~9.8) 0.7(0.4~1.7) 2.7(2.1~3.9) 1.0(0.6~1.9) 2.9(2.3~3.7)
Cd+UFrZZ-Cd 1.5(1.2~1.9) 4.8(43~53) 0.8(0.5~1.6) 4.0(3.1~5.0) 0.1(0.1~4.7) 1.1(0.1~8.9)
Cd+PU 2 -PUER 4.5(3.5~5.8) 14.3(13.0~15.8) 2.5(1.4~4.7) 10.0(7.4~13.2) 0.2(0.10~14.2) 3.3(0.4~26.6)

VE: A b 1:1,Cd 5 YRR 5 R 1:3.

M R DUR AN [R5 358 v s G
B B A A AN ] 001K Ao T LA AR 22 5 DA
FI 3 1,25 T 5 — Cd 15 B AL ECyo VB H

4 0.6~8.5mg/kg,ECs 7t [ 4 4.3~14.7mg/kg; . —
VYR 2575 B 14T RS EC o 8 [ 4 0.4~21.0mg/kg,
ECso J6 [l 8 5.2~25.7mg/kg; 81—t k5 4L (4G
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46 %%

A ECio M ECso JEH 45K 0.4~5.3 F1 5.0~
17.2mg/kg. & T Cd-WUHRHE G R4 Cd
15 9« EC 1o M ECso 23 5l 4 0.1~2.2 Fl 1.2~6.9mg/kg,
VU3t 3 ECyo 1 ECso 737 N 0.3~6.7 F1 3.5~
20.8mg/kg;Cd-Mt MK G5 gL 464 F Cdis gt 5

(1) ECyo 7E VU IR 25 FOE OBk yS 4 F 20 Bl B AR T
11.3 M1 17.5 £%,ECso 170 A AL T 4.1 £550 5.9
E AR T — DU R V5 Y, 52575 G IR EC o R
ECso {73 W BFEAR T 7.6 1571 2.4 £5 AHEE T 50—k
kv gy, A5 G I ECoo M ECso 23 il BRI T

8.0 Al 5.1 % A& 5 % L i — V5 4 5 A v YR i
35 s Y i B R EL(EC,) W BRI

it H bk EC o M1 ECso YU 23504 0.1~3.7 F1 1.4~
10.0mg/kg BT 81— Cd 155, 4755 Cd

£ 3 ETFREMRE SH&HES M 18(S2)i5 &4 &= 1 B E(EC,)(mg/ke)
Table 3 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S2) based on different test

endpoints (mg/kg)
- ENEES RG] SIR
ECyo ECs ECyo ECso ECyo ECso

cd 1.7(0.6~4.5) 6.5(4.5~9.4) 1.0(0.5~2.1) 5.2(4.0~6.9) 1.1(0.3~4.8) 3.6(3.1~8.1)
AN 1.4(0.4~4.9) 8.5(5.0~14.6) 0.9(0.7~2.0) 6.2(5.1~7.7) 0.7(0.6~3.2) 6.1(4.0~9.3)
WEZS"3 1.4(0.5~4.0) 13.3(9.0~19.8) 0.6(0.1~7.2) 9.8(3.7~26.1) 0.8(0.5~2.3) 3.7(2.8~6.1)
Cd-+itt Hup(1:1) 0.6(0.2~1.7) 4.4(2.8~6.9) 0.7(0.5~0.8) 2.0(1.8~2.3) 0.8(0.4~1.4) 2.9(2.2-3.8)
Cd+PUFF%E-Cd 0.5(0.1~1.4) 3.2(2.0~5.2) 0.5(0.2~1.1) 3.3(2.4~4.6) 0.5(0.2~1.8) 2.6(1.6~4.4)
Cd+PYFF - PUIF % 1.2(0.5~4.1) 9.6(5.9~15.5) 1.5(0.6~3.4) 8.9(7.1~12.8) 0.6(0.5~1.5) 2.3(0.7~5.9)

VE:CdE L bk 1:1,Cd 5 PUIRE Jy1:3.

* 4 BETARMIRLE SB0RHESHE 18 (S3)i5 2 F 14 M E(EC,)(mg/kg)
Table 4 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S3) based on different test

endpoints (mg/kg)
e ENEES LR SIR
ECio ECso ECio ECso ECio ECso
Cd 2.2(0.6~3.1) 9.2(6.8~12.4) 1.8(0.4~7.5) 8.6(5.1~12.3) 2.5(0.1~3.8) 5.3(4.7~9.0)
ik Lk 2.2(1.4~3.4) 10.2(8.6~12.0) 1.6(0.7~6.5) 8.3(5.6~12.3) 1.2(0.7~4.2) 7.5(5.4~10.5)
U783 3.4(1.7~6.5) 11.0(8.1~15.1) 1.6(1.9~6.7) 12.6(6.1~15.7) 1.5(0.2~2.4) 4.2(1.6~6.1)
Cd+tk HLk(1:1) 0.6(0.4~0.9) 3.3(2.8~3.9) 0.2(0.1~0.6) 1.2(0.7~2.1) 0.4(0.1~1.0) 1.4(0.9~2.3)
Cd+PY¥rz-Cd 0.6(0.2~2.0) 3.1(1.8~5.2) 0.4(0.1~1.4) 1.9(1.1~3.3) 0.2(0.1~0.3) 0.8(0.5~1.5)
Cd+IYFR - PYIA 5 1.7(0.5~5.9) 9.6(5.9~15.5) 1.3(0.4~4.2) 5.8(3.4~10.0) 0.3(0.1~0.9) 2.5(1.4~4.4)
A Cd S R 1:1,Cd 5 DU 2k 1:3.
x5 ETFTEMIRLESENEHEIM 18 (S4) 5895 14 HEEC,)(mg/ke)
Table 5 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S4) based on different test
endpoints (mg/kg)
- ENEES ] SIR
ECjo ECso ECjp ECso ECjo ECso

cd 2.1(1.2~2.4) 7.2(4.3~10.5) 1.2(0.1~9.0) 6.2(2.4~13.3) 1.4(0.4~2.2) 4.1(2.4~5.8)
UAEEL S 1.4(0.7~2.5) 9.6(5.3~10.3) 1.2(0.1~5.4) 7.6(1.4~9.8) 0.9(0.3~2.6) 7.8(2.5~10.8)
UIEZSS 1.2(0.4~3.7) 8.5(5.2~13.9) 0.9(0.1~10.1) 12.8(2.3~20.2) 1.2(0.1~1.9) 4.0(1.2~6.1)
Cd-+tt dumtk(1:1) 0.3(0.1~1.0) 2.3(1.4~4.0) 0.2(0.1~1.2) 1.2(0.4~3.0) 0.2(0.1~0.4) 1.0(0.7~1.4)
Cd+PyFF#E-Cd 0.2(0.1~0.6) 1.7(1.2~2.4) 0.4(0.2~0.8) 2.3(1.7~3.1) 0.1(0.1~0.2) 0.5(0.3~1.0)
Cd+PUIR PR 3E 0.7(0.3~1.7) 5.0(3.5~7.2) 1.3(0.7~2.5) 6.8(5.1~9.2) 0.1(0.1~0.4) 1.6(0.9~2.9)

VE:CdE L bk 1:1,Cd 5 PUIRE Jy1:3.
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%6 HETAREMIRLE SBRHESH T IE(S5)i5 R F M E(EC,)(mg/kg)
Table 6 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S5) based on different test

endpoints (mg/kg)
- ENEES LR SIR
ECy ECso ECjo ECso ECjo ECso
cd 3.6(1.5~8.5) 9.4(6.7~13.3) 2.0(0.7~5.1) 9.2(6.6~12.8) 2.3(0.1~3.5) 5.2(0.6~6.9)
Wt HHLBK 2.6(0.2~3.7) 10.5(6.7~15.0) 1.5(0.1~2.7) 8.7(1.4~10.5) 1.4(0.4~2.5) 8.1(2.3~10.1)
PUR 5.5(2.9~10.3) 13.2(10.5~16.7) 2.6(1.6~4.2) 13.4(11.1~16.3) 1.4(0.2~1.9) 4.7(1.8~6.1)
Cd+IE HUk(1:1) 0.3(0.1~1.1) 2.8(1.7~4.4) 0.1(0.1~0.3) 1.1(0.7~1.8) 0.4(0.1~1.6) 1.5(1.2~3.9)
Cd+lU3f#-Cd 0.5(0.1~2.2) 2.9(1.5~5.5) 0.5(0.1~1.8) 2.4(1.4~42) 0.1(0.1~0.4) 1.1(0.7~2.0)
Cd+PYIRF-PUIF 3 1.4(0.3~6.7) 8.6(4.4~16.6) 1.5(0.4~5.4) 7.2(4.1~12.6) 0.4(0.1~1.3) 2.4(2.0~6.0)
HCd S HE A 1:1,Cd 5 PUBR 20 1:3.
R7 ETTRMRE 20 HES £ 18 (S6)i5 MR F M HEEC,)(mg/ke)
Table 7 Toxicity thresholds (EC,) of Cd and tetracycline and imidacloprid in greenhouse vegetable soils (S6) based on different test
endpoints (mg/kg)
S ENEES s SIR
ECy ECs ECy ECso ECyo ECs

cd 1.8(0.8~5.4) 7.1(6.2~11.4) 0.9(0.5~1.6) 6.2(5.0~7.7) 0.9(0.4~1.8) 3.7(2.8~5.0)
itttk 2.1(0.9~5.3) 9.3(8.7~17.2) 1.4(0.6~3.1) 7.5(5.1~13.6) 0.9(0.7~5.3) 6.5(5.8~12.5)
DU 4.5(2.4~21.0)) 16.9(10.4~25.7)  3.9(1.4~11.1) 12.3(10.2~15.8) 1.0(0.1~4.4) 3.6(1.2~10.2)
Cd-+tEHpbk(1:1) 0.3(0.1~3.6) 4.2(3.8~10.0) 0.8(0.5~1.3) 2.4(2.0~3.0) 0.7(0.4~2.3) 2.9(2.2~5.4)
Cd+Py3r#-Cd 1.1(0.6~2.1) 5.3(4.1~6.9) 0.5(0.4~0.8) 3.8(2.3~4.3) 0.5(0.2~0.9) 1.8(1.4~2.4)
Cd+PUH -4 ¥R 5 3.3(1.8~6.3) 15.9(12.2~20.8) 1.6(1.2~2.3) 11.3(9.9~12.9) 0.4(0.7~1.7) 2.4(2.1~7.2)

VE:CAE L bk A 1:1,Cd 5 PUIRE My 1:3.

2.3 Wit 3 Cd 5 s G v A 1 Tl Br &5 B E B (3R 8~10(https://www.scidb.cn/s/
e Q7Z3ma)),CEC.OC 75 & (w(0C))~ 5 17 & (w(Clay))
HpH A SE T3V T 5 TG e sk B Y 2
PR35 B TR [RIR 28 5 Cd #5:0k p1E 5 3 )
FH 2 &, SIR, 3 pH {EHA1 OM JL[RIfRE: T

*8 ETARMALSLE CdEFMHESTIRMERE
VEP

Table 8 Regression relationship between the toxicity

thresholds of Cd and soil properties based on different EC1082-1%(P<0-05)H/‘]/§57%$A:}% pH {EAT CEC Jt
test endpoints [FfEERE T ECs087.3%(P<0.05) 145 5 506 T /N[ 5%
Py [ 4 7 R R AW ,pH HA CEC JLRERE T 82.3% M4 7
IgEC0=-0.995+1.6701gpH 0.639* ((P<005), ﬂ__'| ECSO E/(J éﬂé ‘rijj%%?ﬁﬁéj: FJ' I ]\ OM If] ?
E 1gEC19=-0.099+2.4351gpH+2.0221gCEC 0.823 2 .
FIsE gECo=0.017+1 141 IgpH 0.695" iR #8 I % 0.862(P<0.05); % T Ml A= &,pH {4
1gEC5y=—0.084+0.3981gpH +0.9771g0M 0.862" HICEC JL[Af#RE T EC1084.1%M148 5 (P<0.05), 115
1gEC 0=—1.464+1.9611gpH 0.792" T 0 -
. 1gEC10=—1.562+2.4071gpH+0.2201¢CEC 0.841° pH {ELA! CEC:‘\ g %jﬁf‘ T EC5077.4%(P<0.05)f)425¢
! 1gECso=—0.094-+1.1441gpH 0.741° o Cd V5 B R IETANFRINRZE A1 Cd #7¢
IECo 0203 LA H OO 07T 15 e S 908 TR pHL {5
1glgEC 5=—1.841+2.5081gpH 0.762" N o - N
SIR lgEC10=*1.849+2.317lng+O.12llgOM 0.821* j:i%qj Cd Yg%$35}§ E‘Jfﬁlﬂ%%ﬂ:x H‘Uﬂ”lﬁgg){_i
IaECy—0236+1.082lgpil 0843" - St T4 DR G 15 B R 4 A 0 R 0 T
1gECsy=0.342+1.5681gpH+0.2391gCEC 0.873"

NS pH (EAT OM JL AR T EC1082.4%
(K75 5 (P<0.05),0M il CEC L[ F¢ T ECs066.3%

WX T4 Cd SR — K E AT ({2 5 (P<0.05);%f T 5] 4E %) 5, OM.. Clay Al CEC
FEPE B (EC,x=10,50) 15 4 g M maa] i [ml 0 3 JLRIFRE T EC1089.0% 48 5(P<0.05); %) T- SIR,pH

T FIRP<0.05;%* FRP<0.01.
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A1 CEC JL[Af#RE T ECio Al ECs081.7%A1 87.2%
(748 57 (P<0.05). B — Ntk HOpk v JL 3R 55 38 T AN [H)
DU 26 A5 TRT ML Hh bR 2 12k o] {5 8 2 O Ak 5 B
HOIEAHC,pH B BH 2728 # e F I ML 5%
M) - 48 bk HROmbR P = R 3

*9 ETFARMALSLIEMAMSERES TIRMER
BIEIIXF
Table 9 Regression relationship between the toxicity
thresholds of imidacloprid and soil properties based

on different test endpoints

Yyfp [l 77 7 R
LgEC ;=—0.885+0.869LgpH 0.658"

_ LgEC p=-0.783+2.151LgpH+2.092LgOM 0.824°
hER LgECsy=0.534+0.387LgCEC 0.584"
LgECs;=0.197+0.818LgOM+0.247LgCEC 0.663"
LgEC,;=-0.820+1.162LgpH 0.577
] LgEC¢=—0.167+2.564LgOM+1.399LgClay+0.900LgCEC 0.890:*
LgECs,=0.300+0.723LgpH 0.847
LgECs0=0.423+0.156LgpH+0.280LgCEC 0.856"
LgEC,=—1.285+1.593LgpH 0.795"
IR LgEC ¢=—1.003+0.300LgpH+0.637LgCEC 0‘817:*
LgECs;=0.293+0.683LgpH 0.870
LgECs¢=0.419+0.108LgpH+0.284LgCEC 0.872°

V¥ RIRp<0.05;*%* FIRp<0.01.

#10 ETARMRAESTIENAREZFEBES LIEER
BIEVAXFR
Table 10 Regression relationship between the toxicity
thresholds of tetracycline and soil properties based on

different test endpoints

WyFp EIfEpapss R
LgEC 0=4.910+3.614LgClay 0.544"
.. LgEC1=4.929+1.464LgClay+6.204LgOM+4.263LgCEC 0.809°
L LgECso=—1.846+1.229LgCEC+2.986LgClay 0.698"
LgECso=—1.277+1.696LgOM+2.074LgCEC+1.751LgClay 0.854"
LgEC 5=—1.906+8.632LgpH+6.797LgOM 0.696
_ LgEC;0=4.037+13.141LgOM+7.109LgClay+13.467LgpH 0.832°
k| LgECs=0.546+0.669LgpH 0.677"
LgECs,=0.517+0.010LgpH+0.431LgOM 0.718"
LgEC o=-1.121+0.884LgOM 0.861"
SR LgEC1o=-0.987+0.495LgOM+0.323LgCEC 0.880:

LgECs5o=0.147+0.565LgpH 0.788
LgECs5y=0.259+0.052LgpH+0.253LgCEC 0.804"

VE* KIRP<0.05;** KIRP<0.01.
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