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Advances in aquatic biotoxicity testing for sediment evaluation

ZHANG Shuihang'? XU Li' ™ YAO Lingai® ZHAO Xuemin®
GUO Qingwei’ PEI Defu'? MA Qianli* ™
(1. School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang, 100168, China; 2. South
China Institute of Environmental Sciences, Ministry of Ecology and Environment, Guangzhou, 510530, China)

Abstract Various evaluation methods have been developed for the risk assessment of sediment
contamination, involving effect-directed analysis (EDA) for biological toxicity testing, sediment
toxicity identification evaluation (TIE), weight-of-evidence (WOE), species sensitivity distribution
(SSD), sediment quality benchmark (SQG), etc. These methods have been widely applied in toxic
effects characterization of contaminants in river and lake sediments as well as in sediment quality
evaluation. Aquatic biotoxicity test plays an important role in the above mentioned evaluation
methods. In this review, methodology of aquatic biotoxicity testing in different studies were
summarized, including treatment of testing substrates, selection of test organisms, and the test
endpoints. 3 types of testing substrates were introduced, which were directly use of contaminated
sediment, clean sediment spiking, and artificial sediment. 4 groups of widely used tested organisms,
phytoplankton, zooplankton, benthic animals and fish, were elaborated. And 2 kinds of test
endpoints, acute toxicity endpoints and chronic toxicity endpoints were summarized. Moreover, some

problems of aquatic biotoxicity testing, and future development of sediment quality evaluation were
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discussed, hope to provide some reference in the standard methods establishment for sediment
biotoxicity testing in China.

Keywords sediment toxicity, biotoxicity, aquatic organisms, contaminants.
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(18 20 BRI = JBE A B . S0 SN Sk LR A o D AR Ak = 4 K 0K (Fes0,4 NPs) 119 42 4 1] B T S F 5%
¥4 2 hpf(ZZ G J5 I ), ZINESF ) 0 B0 2 £ IR I 2% 88 78 5 A AN [ HR BE Fe,04 NPs O TLEI) 1, 96 hpf f5 % 58
Xof BE 1 £ R i 2 7RG A R K S G S ) R Bk LS U R A i A, R KRR A A f 2,
ZoR 17 SRAE A W K AR O A T Y R B (R SRR T /R AR 4, iR A0S LR BB T3 | IR 4T 40 i
B LI ANMIARTR . 20 A0 R A S R AR IR AR, B8 T AR TR A B R 0. BE
e A A W 7R A IR 15 e W ) S PRI 5T b R 24 iy, (ER 3L T TR B A e A R e =
7, VK5 7 A P LAt B DL A £ 28 A0 HE B AT R —RR A AR TG 2D, 4038 A 1 N S DU TR 2 75 1
A, AT LAREA T S IR A B 5% 5 A0 AT 25 pE e BCH Ath [ P9 AR - ) R EA TR A RO ST, 97 K f
FAE A UTR B PR R A A 20 A Y b 2R B
2.3 LA s

KA A IR OB 75 P A 25 0T 43 R S TR R D A8 P B IR, — 8 A S A W i 2 i A
Ti] | 2500 2% 55 RN 46 b T A DX, PR e 3 5 BEL 19 a0 2t 2 i A 7 P D 3 ) S . 57K 1
BEPEIA S, DR 7 I i 2 A0 &t 5 2 i A W e B 56, 2 1 R IR T R TR
W58 & UEAT DUR B M S 6 A0 FH 32 3 ol LA 3 s i) B 200 07 4 5 A5 N 25 o7 T 00 R o7 0 Bl 4 2
A=W 0 A i 30— g 0, e FLE AT Sk PRI A 4 22, 1T 22 B80S WG B0 00 R £ 28 A W 1 A i T 30
AR B HLAAR R A K, SR T2 58 A KA L 3 R 38 38 0 B A 7K - 256 08 1k B vk RGN 28 0, TR L 7R
P B P 0 4 v R 1 X P S AE .

S P IR A 18 P 7 v D A A 4 i B R A ) A W A 4 e, — B 24 h, 48 h, 72 h,
96 h 45, Xt T Az iy A K A 32 AR AR W, Ak M A R R e 1) AT it 2 R I A E K R 2 — ek
TR AR AR (RE ., R KR, AR WA, % R38R A LCs.
ECso 5. i SCERAE BF 5T 1T DR Hh 28 X6 1638 1 58 i &0y S5 RN K BLFL S| 9 iR K IS A6 3h 4 1) e v
BEPERON, H 6 A8 PR &) R AT 96 h 2Pk REPEIIA, LCso o4 189 mg-kg™ T8, IR /K FAAL IS X
(AT 52 145, P s I A T BE xR K L] R e 5405 (G 4% B2 3B & 11 . R IMIBE K [ K7 ) 14 d-
ECsy M 222 mg-kg ' T 8. PR 5 e x5z 18042 0 10 S50 08 B SR (E A B3 SO0 TAE,
N B e B A 8 LR ) s 2 2 4 7 2k B D mT DA DR R A5 B — 2805 e M e DR v A B
PEEHE, X2 2 vE TR L

SR, AT BIFIEHE S, A7 ek A 7 5 W 174 6 00 % 0 v T P T o vl s 2 M 1) 75 e TR 0,
X F LR B R AR A TS Yy ol A R A TS e, AT A a1 v A P I A i S e TS et
IR A 0 5 M i 0 17 R R B (D3 KT — ], EE TG 1—2 A H L 8 R LN
L BRAF I AR K PS4, IR A5 B (WL | R R it i) | P B b A5 ), A 850 18 R MATC,
ECo. ECyy. NOEC, LOEC 4. 8 R 45 2550 LAY BAE T2 | B8RS 1 3R A4 5 52 AR £k SRy I3k 10 28 iy ¢
S5 BFSE T UL Ph., Cd XHIREKAG R PR RS . AN, BEE I BR8P IR IR 2K 05 T S 2R 4R
B b FF B 25k | B PESE 4 F 7K, Boulanger 2502 75 BIFGY N4 A48 14 2% K 5 S 0 50 AR 75 YLt
V4525 5 B A0 IR G 43 ) R 8 T2 5 Y MU 2 15 QL i i AR b, 5 2300518 . ZAUIEHE . I Al
W MR L5 e 40 I AT 5 1 35 DR 7E B 2 105 Y DR oA 25 T i3 /KT A e 0k, e 38 b S O AR A T
RE X Az i LU 9 B 1 #0268 7= A A 5 i A8 M R IS A A B o AR T RE RS S B B TR S e
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Xt A A R BOCIEIN, AR AR AL AR AR B N FRB SR R 00 5 SR T 95 e 2 il A i 52
WAL B, RO RE B (4 A R A ) 1 B g K P

F 1 UURYKAE A YRR W32 1A P S R 2% o5
Table 1 Commonly used tested organisms in sediment toxicity tests and the test endpoints
EREIER e TR gy ek WAL %30k
ubject Sediment . . . .
. Pollutant type Subject organism  Test Duration Test endpoints References
organism type substrate
Cu. 2§  THUIBIMER  FAHTE 72h AR [55]
Cu TR bR INERE 72h AR [60]
TR R ZIEREIEWY A BEE 96 h Az [83]
SGETEME ZISPUIEW NEREE R 96 h Az A [84]
AT ZIREIIEWY INERE 96 h AR [85]
Cd TR bR AR 7d.72h FET-HR [86]
Cu RRETREL7)IIEAN KA 48 h FETH [16]
BB 2R KA 96 h AR [85]
RN gttt RIBRIURY i} 96 h FREREARN L SET% [67]
Tl 3¢
Gt mEsy PR i"’,j%;{m‘ x 96 h FET-H [87]
cd BB 2NTAL7NI G KT 72h AR SJEmE N AR, TR [13]
AT ZIHYIIEY) L2} 7d AR EEEE [88]
STt 2PN e L] 7d LYW [77]
JoOU TEUTR AR AEETK 22 14d.60d EEBLIE=E 7 [89]
SARBHIER T uiBmbs AR IR 32d AR | AR AN [90]
N e MBTEARE S (TAOC) | I8 M &ML
A 2y YLy ==
LR ZERIBY XGRS 28d (MDA) . B P [91]
HEE  ZIEYOURY TR H 14d, 10d FETZR, PLF [92]
ety FIE g orssts 2RI ppee smemnan 93]
=) TR IngR  RAKIR N 96h. 10d AR [94]
Cd THUUR bR BRI 21d AW B P ARG M [95]
96h, 10d, 14
HEAR  THUUEINAR  RK L d. FETREL, AMARTE | RSB [96]
21d,28d
il = R CEP T A T 60 d NIV EEA g [97]
Zn,Cd  THEUURYIIGR esifk 21d FETZR AREAR L B 1% [45]
WEM=ER s L e L e
P THTUB I Ibr  BEES ARG 96 hpf R AT A ANEEOKF [58]
LATEE TSR Bt i i 5d FET-R HEFIFEIL [82]
a2k o4h. 48 h AP R FTE TR

K ISR FrE R ra Tt JA RIS ] [98]

) AR R AEIGFET %
VT I RE T ALY ) 17 jggy% iﬁfm\ 96 h HETH [99]
STt 2P Bt £ iR i 96 h e | B LS [100]

3 B4 5EHE(Summary and outlook)

T X TUAR A PR 1 52 22 22748 | A& 2 A0 G ) i) s B0 DA B 6 6] 56 TR /K AR ) B 58 ot o A 1 114
B2, KA A AT E TR P o PPN v 45 T AR, OF BN SR AR A . LR 3 47
T E 7K A= A= P ) 5 kS A T e 5 TR B

(1) SCEFF RIS AR AR AR i i — P A P A= D0 3K, T4 b A 0y I 3 U2 8 ZEAR 4 5 D
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(R A5 W IR b 43 B 10 0 A DR 2 3 R AT A S0, AR A R 1 | 3 A% R DL R R A 2 AR BRI 4
JHL S . AR N AR AR S AR T AT DA RS 6] 5 FR G AR AR A A it AT B R 1, 4 T S T AR
WS Y ) S5 A ) 1 2 SO A OB . — T T A2 A 0 ) 3 X S 0 2 R A L S N B Rl
BERA VA S S8 7 AR A AT R AL, 53— T R R A7 A A 1 AR 3 n) A, BRI T K AR
A= R A O S DA v 0 R DR, TE TR kA 1 K A A W A B PR TR, R 3 BGE 24
()52 A0, Sl K AR A A i 5 o 2B AR 45 B, R0 25 SR AR B b 7, UL st A T
W, AT ITAY, S TR IR IS Y RS S s SR A AR

(2) T HETRT T & 2K A A W s B B B = . W) Rl BURAE 43 B (SSD) K 5 Ly SR 5K
B A RO 45 &, FE DU AE S XS N A 25 T 12 A, AR S DR o v Y
FH75 1. SSD 114 1 FH 5 B2 AR ML — 2 8 i /K A AR W0 s MR B, 6 16 P 2 8 O IF G v, 46K 22 85005 e v K
AR R A T U S EPA [ ECOTOX 4 2 5% [ P 2547 sh B B 57 1Y) PAN KR 25 58 1,
177 ] PN 7K A A W %o V5 e g 0 FE M R A R i = . TR, A SRk &R R R S FE SR R 8 TS ey R
)5 5 SR oK A AR W ) BB A, 57 P TR PR BE T e [l A, TR AR + 2 iR R AR AL, RIE
BEPEBCE HERG M, A B S TR [ B UTR ) o S

(3) BEE X ARRTTRA) A AR AT 5T K B, B an i A . Kbt ) S ok ik 2 1 AR 1L G 15 4 )
R ELAE DTRG0 TE] A AH B LR TR ) B85 () 15 e W B R RGO B I A= A=Ak R K A= A
TR UCRR Y T 0 V5 G 4 0 5 PR RO IE A T 45 B B, A A R o FH v 1 B RS e 1l i A T L DR IRD A
FH, % TR s G Wy 1) B P A5ONE A IIR i, T il B 22 2 Y h K AR A W I B LB, HE Bh IR
15 YR BRATR A TR A K .
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