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(Portunus tritubercularus) (T EE R P AL G EERE (Eriocheir sinensis) KER 4114 96 h-LCso MBI Z LA B4 1:4.5 F11:1.25,
Xt 453% (Sinonovacula constricta )96 h-LCsp M FEWRE LA 1:0.59. I 45 RR W, HI28 8 4R KW A FRIK AEE =
MNAFER R ZESR, I ERERK S BRI FE RN R R, HRRIRE, B = 28K, o MM HEERMNE . [TE

KP=R2£,2007,14 (7> : 84 — 88 ]

SEER A M ARIE K s 7K AR A M 96 heL.Cao
RE S ERS:X171.5 ICRAFRIRAD: A

B AR TV R K BT e At A AR N R
FEZ— WRIES.2000 FaEHE KA EEL R
ARG W KRR N 35.3 12 ¢ 0 & Tl
BEAKAFCE 1Y 18.6% » 7 COD i & 4 287.7
76454 H COD HMURE Y 44.0%, A& HE
—y AT M M R R K P RO BT ST M Br b IE
SR NATI B R T AL, 3 48 Tk B /K 7E 5 ek A 1
(SRS B S S PR o VA - S 5 N
T2, K AL AR KLY A HE R
W E 2 AR AE A, IR RO B W EE A KRR BN
H2-6l [HN e E M BT TR AT MBS, i
R K A S MR 9T 790, 5 4R B ko ) £
L7 2 [ e 85 2 R0 O s A A 1 A 174 522 i) AT
gy H0-11%  (HX SRl 5 3 B4R 7 IR KO B —
K0, BUA AT TR, 15 ) 10 S 2 b A4
YRR (AN [ 1 A7 AE 2 S, B A R RP 2R, 8]

L E %S : 1005 — 8737 — (2007)07 — 084 — 05

A i By BORH S R R T S2IR A AR R E 7. A
R &R K BB RN B B SR A A
TSR AW, T A% ST 8 B2 0 M TV R
AR R TR} B — B B 2R PR AR COD R
ARSI, 3K 28 75 95 00 T AR I I v AR A T T AR
75 GRS PE IR XE BEAT VR OY, DN TR & ) T S LR
BRI AR TR 8 B SR A DR BN R R, B
JFRI DR 25 2 ()34 A7 42 25 1 [F) s 0 4 AR 0200 At
FUILTT R 3% 3 4R KO AN R KA AR ) Stk 2 i
SNSRI K R AN R K AR AR ) 5
PERN 22 5 o

1 MR57T%

1.1 EHREKRELIREHY
SEES A2 IS 48 PR K I B AR 2 ARk 4k 4~ =],
HEBHAIRRWNE 1R,

F1 FHAHNREREKEERLIER
Tab.1 Main chemical indexs of pulp papermill effluent for experiment

COD¢, / (mg*L™b BOD; / (mg*L™D

AOX /(mg*L™D

SS/Gmg°L™D pH

707 776

17.87 37 5.48
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SLE S A 2R [H KB (Anguilla
Japonicus) $E BRI (Sparus macrocephaius) A&
BT (Brachydanio rerio) 1, 18 D B A IR (Ex-
opalaemon carinicauda) 1, B [Z R T (Por-
tunus trituberculatus) fF 8 P LB EEBE (Eriocheir
sinensis) KNAR AR 1F DL [4i 0% (Sinonovacula con-
stricta) Jo Ferp H A B8 4 A 308 o VT F 65 i P 5K
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Tab.2 Size of tested animals and experimental conditions

ks &K /mm RIRE /g 7K /T NS 1
Species Body length Body weight Temperature Salinity P
5 i 4

A% . IHHAJ”ZIS . 58.00t3.16 0.16£0.03 23t1 3.0 7.30~8.30
Anguilla japonicus larva
B4

. 10.72+0.39 0.01+0.004 19t1 24.0 7.30~8.30
Sparus macrocephaius
)
& . . 34.20£2.70 0.25+£0.04 23+1 / 7.30~8.30
Brachydanio rerio
HR A . 61.721£3.81 1.88+0.24 19t1 24.0 7.30~8.30
Fxopalaemon carinicauda
:ﬁf@%g 11T 24%1 24.0 7.30~8.30
Portunus tritubercularus

oy
E’jﬁé&%% . FKHR & A 19+1 10.0 7.30~8.30
Eriocheir sinensis
4%
(Jﬁ% . 59.30+£3.53 13.26+1.6 19t1 24.0 7.30~8.30
Sinonovacula constricta
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I I AR K T B A 68 6 40y 4k . B 7 4)) £ R B
L1 96 h-LCspMBE IR FE L 73 il 4 1:33.2.1:24.55
M1:13.0,3 M2 il 2800 T2 2 5 ] 0k 4R % KR
R BE LA KRR R (P<0.05
2.2 HRE
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PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

86 LN ES /R F14%
#3 HEEEEAIZZTREYNEESETRER
Tab.3 Acute toxicity experiment results of pulp papermill effluent on tested organism
. 96 h F-EILHE 96 h-LCsp
Sﬁf& MR AR RH 95% EAF XA (%) P
Dilution ratio Relative coefficient ~ Confidence interval

HAUEHH Anguilla Japonicus 1:33.2 0.7758 0.60~28.49 0.049
BH Sparus macrocephaius 1:24.55 0.864 7 2.02~7.58 0.022
LM Brachydanio rerio 1:13.0 0.8802 3.43~14.76 0.018
HRAMF Exopalaemon carinicauda 1:6.0 0.9236 8.92~22.67 0.001
=M T®E Portunus trituberculatus 1:4.5 0.7942 8.93~36.48 0.017
ALK EERE Friocheir sinensis 1:1.25 0.9356 32.00~61.56 0.007
459% Sinonovacula constricta 1:0.59 0.9613 40.94~84 .88 0.02

2.3 EEE

IR I AR 7K 0 = PR TR A7 8 RO rh AR o 2
KR4 96 h-LCso i B BE L 73 5 4 1:4.5 R0 1
1.25, Hh =9 788 fF B0 T 2 5 ] R s 4R K
WEAE R ELREM KK R (P<0.05), T HEE
B CIR G FE T 2 5 ] Rl AR R K W AT AR B
LMHA KR (P<0.0D -
2.4 D

ISR T 4R IR 7K 0] G % 96 h-LCso 5 BRI FE L
1:0.59, HIUT-H 517 35 5008 (1 R KR L7 4F 3%
LMK R (P<0.05) -
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3.1 FIRIERKE KT TR KESE YA FHER R RY
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SIS AR K B AR T 2R, K
WU RRCE BRI 22 5, K A d e i) &
BAATAHF; 7 /0% B 2 R A7 A 0 R AR A
SRR, R KAV EIE N B .
— IR A 1 320 AE 8, DUTE I L 22 504 R R
FEAE IR I S R K R SE VR, SE 56 W Y COD, B4
1333 mg /1., 96 h-LCs, ) COD, 4 152 mg L. T
KA BT T CTMP. APMP K3 % 7K % 18 ik )
AVERE M, 45 R AR W 40 A% R R K COD, B A
4 447 mg /L, 96 h-1.Cs CODH M 162 mg /L; R AA
FEIK CODLAH A 5 808 mg /L, 96 h-1LCsy COD,,fE 4
215 mg /L; B RRIMHIHK % 7K CODME M 5 596 mg /L
96 h-1L.Csy COD_fE. 4 672 mg /L.

KRG R K AT ERE AR K, LR
OOD, {24 707 mg /L, BODs{E 4 776 mg /L, AOX fH
Hh17.87 mg . L5 &5 TR AT I SR A K

ANEKAEFY BRIV FER KN ER . DITE
HERE R IR AN [F 7K A A= 0 1 96 h-LCso 7 B LU 1Y
B AT LA B, 7 25 S0 I 1 R KR B 2R ) 2
B R FLVRSE MR 25 5 = e M 25 S DL 2R Ay 25 M 2
Febhe TERZRM 3 A s T, I E R K6 H 7S 65
AR IR B K, 96 h 3% 50 % SR BE T 5 K
FER 1:33.2, MBS 96 h WATZ Mk T HA
ERE A B L. IR 2 R P, T R K
it = R R Y B 2 T K T % e A R R AR
FutLyiop=A1: 8
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Toxic effects of pulp papermill effluent on different aquatic animals

SHEN Xin-giang: CHAO Min; SHEN Ang-Iv: WANG Yun-long
(East China Sea Fisheries Research Institute; Chinese Academy of Fisheries Sciences: Key Lab of Marine and Estuary Fisheries: Min-
istry of Agriculture: Shanghai 200090, China’

Abstract: Acute toxic effects of pulp papermill effluent derived from bamboo on different aquatic animals 3
species of fish, 1 species of shrimp,2 species of crub and 1 species of shellfish’ were investigated. Its charac-
teristic index of COD,,» BODs and AOX are 707 mg /1., 776 mg /L. and17.87 mg /L respectively. The experi-
ment results show that the 96 h-1.Cs; dilution ratios are 1:33.2,1:24.55 and 1:13.0 respectively for yang
Anguilla japonicus, Sparus macrocephaius and Brachydanio rerio»1:6.0 for Exopalaemon carinicauda s
1:4.5 and 1:1.25 for the larval Portunus trituberculatus and Eriocheir sinensis » respectively>and 1:0.59
for Sinonovacula constricta . It indicates that there are significant differences in acute toxic effects of pulp
papermill effluent on different aquatic animals. The acute toxic effect is highest on fish: the shrimp comes
second the third is crubs and the lowest is on shellfish. [Journal of Fishery Sciences of China,2007,14 (7 :
84 —88]

Key words: pulp papermil effluent; aquatic animal; toxic effect; 96 h-L.Csq
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