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B E 2P BPAXGeMAHH AR TRARET L6 R0 EE o
RFLARRPRA R LN TG T h, SRAP, ERERA0.08-1.248¢/1 L E A
ERGREE (V) HREGRFOOZHMANE, L £ & X :Yip=0.3324-0.0745X(P<
0.01), Yy =1.2054—0.4209X(P<0.01), Yy =1.6053—0.4905X(P<0.01); /& 0.80g/
(I)A20.96g/1C11 )RR A T BIFAF 616 30, W1 20 b B LB R RS A ZHE T
M, B3R H () ZREFAAA: Y] =0.9967 - 0.0128:(P<0.01); Yy = 0. 9592 — 0.
0135t(P<0.01) i £E 0.80g/1 R F A P ARG & 5, Hor e Fo 20 B & F & 2 MAME
WA D, HEMAN N ER, He B IIARERSEEHY R TE(P<0.05); 1
CEAFHFEEEG. %G B AEN RESAT S AT AMIARNEERRE
TH(P<0.05). %RZEAPRIIBAG Y, S986m R RH LIk R EAE T, [
A VIR0 R SRR AT 6938w, SeAn A ) R A T T RS AR TR A T LSRR

R RARE, A LR, fn Pk stmm

EAAFE AR M BT S OLRARE BRI RERE EF LR, e kD)
SR F R BTG AR A B AR, 0 SR T T BB AR R k. A
KRR EEASETHFE BRI ELCHMT KRR ITME BRums £E5y
WTRE FEY kb aEgE! Y Baral ek EL RS PSRN B
KT aLNBFENTR CHN TAERSME L DRFEHHEMmE 2510 5up
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BBERXET L RIMBRBFEFERAEDS), 84 % TH RHR IR AN PR
HEAMBEABFERYRE. AREERTHEREX SAORR EKANIRNEHELR
SHAXRPER " HE—BPR T HRREHON IR A J R M B R ER
BRAA SR (LB e, R AR i SR B A TR SRR, M TR S Wk AR X R

1 MES5FHE

1.1 REHR BAAMT(LEB®HETERR6 M FERRY, KBRS H THEH
pH.SO{ " .Cl™\Cu.Pb.Zn.Cd % 11 WLEHIFE, SRRIB B AT BHHEREA"
1.2 LWHHE BA LRSS RME, D8, e sE L e bR R, 7EK
HRPER | BAES, B RRERNaHTRBRHERARAENARRESR 24b L
£y

1.3 BEEWUE 4 AB.C =4, Al EEFITRRIBEEE M @ WEERNE R, HE
FEPERBAFOKRAEHEE, FREHARLN 3 000ml, KE Y& FEERTIRBSH
B3kK. LM (1.293+0.237g) HE(0. 808 + 0. 085g) F4{10. 470 + 2. 829g) = .
RBATEE TR ABAERE, FRIZFE 45 X, HRELENAESHATRR. N2
B, IR AR REBEIAL KA P, KB HTE 28 £0.5C, 7 8h NG M —Er/ RMNE
—RMASHREAKPROBE, TEHEER(RTHHE). BAXKKBRRNTHRERK KD
B 3 7 TRl o i) 5 0 £ 8  E K B AR R R A L. SERFIAN(0.287 £ 0.063g) 40 B B SR TEHK
R 0.80g/1( T )F 0.96g/1( 1 Y BIBTHH IR I AK , FE—EBfE] G, R 2 HE B A EKR
W, MERY N E SHERZ ALK, CHREGM1.97540.190g(1).0.586
0.161g( 11 )], B L#5(0. 464 £ 0.107g) 4 FIYI SR 7E K FN 0. 256.0. 448 F16.800g/L MR
K, 30 KEHHBABEKP Bl ESHaREENER. B.C B4R HRAEH kA
(28 0. 5C MBI R(L - 2%/ HFE), FRBUAMRRARFANERETLAIK.

1.4 MEEERIE HTHAREN 13,725 £2.519g B —HEMYIFRAEA M REIKBN.
0.80g/1 Bk &, BHETIL0% 100 X 100 X 50cm. & X EoHE. TSI UPRIE R K
B, 5 3-5 XKk—K, HEHRARITRRE. KREHE28+0.5C, HBAERND
BiER 2 Ko AFHIFES 0.7.15.25 f 45 R REMELAMAM . MaOEH. EEL ¥ 8 Wi
B, B TFATRE 1520 RERFEHME . RiFE MBERARHESOUNZFESFH(1].
1.5 S@ERgyEA%H 2 D.E 4, ARMERERK AR, DARRE, 23EaFIR
FEVRIEWE R 001 B).0.144(2 £).0.256(3 B)H1 0.448g/1(4 S ) BIKER P, Bis 60 X
T E GRS R B UIIREWRE DY 0.256g/1 BB KPR, 4 M7 7.15.25 M1 35 X
AT RRE, B, M8 2 F Bouin SEERN, GV A 5 - Tum, HFAK—FL L
oo

2 XBER
2.1 SREAR REMREMRIOKMAaNEEREROBMESRNE L. KR P

* BRIE T, 1996, m&%%mﬂﬂfﬁﬂii“%&m&ﬁﬁﬁﬂﬁl‘ﬁﬁﬁﬁﬁiﬁ\ﬂﬁﬁ‘l‘h$ﬁﬂh#ﬁ?‘lﬁﬂ
| Bm. ERREAEER(FER).
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W, REARSHEERGHARE, AR E AR RIFEE R IR NG M, K7
EXREHEHE P 1.2 456 BOEERS LI HE4AER 0.048,0.162 1 0.028.0.
109mg/h g, 2.3 HMHFEERN W BAAH0.015 M 0.039mg/h g. REU ELREAR
S, BENEER(Y) SREKKRE ) HTEA, A5 EBHNTHE: Yu=0.3324-
0.0745X(df=7, r= —0.9022, P<0.01), Y =1.2054 — 0.4209X(df =7, r= —0.9791,P
<0.01), Yyu=1.6053-0.9405X(df=7,r= —0.9405, P<0.01), RFLL L H &, ATHER
2.3 HER A REH S 3R 0.322,0.313mg/ b g, AL HI{E(E 0.013 1 0. 046mg/h-
go 1.2 HHEABGEN 1.172 1 1.145, LM E K 0.035.0.176mg/h-g., 1 4 BRI LR
S BeEEOR, 2 HA L RE L RIGER 0.108me/h-g.

Rl ERERESERUEDHXR

Table 1 The relationship between slndge concentration and the oxygen consumption rate of crucian carp,

grass carp and silver carp fingerlings {(WT:281£0.57C)
1.3 4 FEEHA(meg/hrg)
43 Sludge contents Chygen consumption rate
Group
(/) # Crucian carp Bl Grass carp #% Silver carp

C 0 0.320 1.159 1.543
1 0.08 0.314 1.207 1.562
2 0.144 0.335 1.321 1.643
3 0.256 0.359 1.132 1.427
4 0.448 0.309 1.084 1,524
5 0.640 0.310 1.907 1.332
6 0.800 0.250 1.840 1.283
7 0.880 ' 0.274 0.841 1.179
8 0.944 0.255 0.812 L.088
9 1.056 0.235 0.747 1.029
10

1.248 0.229 0.687 0.975

DIFRAIRE | oy, 29T 24.48h EHEHEAKP, HEER S HERBWHEMN 1.
155 1.33 4%, ZH 411 X, ANEERESRE LS, BERE - S EKYIFNE, 4
ERHAKPEHEEAENZH LN, ZE 30 Xif, CBRERBROIHRMER 57.87%, B 15
KI5, BB H 0.440me/he g, HYIEE{E(0.918mg/h-g) B 47.93% , FEWEE O b, 55 24,
48h A EEE R HIRFIE(EAT 1.37 71 1.30 1%, 35 4 KRB IER, 5 11 KSNBAET &,
B8 30 K 45 Fmf, FEE (LN 0.4835 M1 0. 4120mg/h- g, 451 5 A (0. 918mg/h+ g)
B9 52.70 7 44.90% , Br 55 24.48h R ¥ F B A, HEERE SR R#TEIB, BF W
THB: Y] =0.9967-0.01281(df =7, r= — 0.9466, P<0.01);Yy =0.9592 - 0.0135t(df
=7,r=—0.9581, P<0.01), WEFLL L HE, AR ILRE | P55 24.48h REE RHE R
{4y 3% 0.984 1 0.97Img/h-g, LLSCW{EE 0.068 #1 0.250mg/h-g. HFF 1 55 24.48h
FFFERREIRHEN 0.946 f1 0.932mg/h- g, LM E K 0.308 F1 0.259mg/h-g(FL 2).
— I E(30 R)IMEAT, S AL AR REREWA BT TR, MEERL
%3,
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Table 2 The relationship between different cultured period and the oxygen consumption
{WT;28120.57C}

rate for crucian carp fry exposed to various sludge contents

R ER) FEHH Oxygen consumplion tate {mg/h*g}
Culture time {days) I ]

0 G.918 0.918

1 1.052 1.254

2 1.221 1.191

4 0.914 ¢.915

7 0.967 0.923

1t 0.925 0.869

16 0.869 (. 755

22 0.676 0.570

kL0 0.531 0.484

45 0.440 0.412

£3 REREVERERAEN
Table 3 Effect of different sludge contents on the oxygen consamption rate for cruclan carp
{WT:28%0.5T)

and blunt ~ snout bream fingerlings

afRkie/1} HE# Oxven consumption rate {mg/h g}
Sludge contents w-1 o~ 1 B 3 &%
0 1.065 1.164 0.985
0.256 (.873 0,793 0.724
0. 448 0.744 0,693 0.683
0. 800 0. 684 0.532 0.519

F 4 REKTEEIFE R 200 £ Bt AL 4 B
Table 4 Effect of different cultured period on the blood composition of crecian fingerlings

exposed to 0. 80 g/1 sludge level

g CAR maBS  BES  AEA 0 W8 RKK O EEN  HMSE
A8 B RBC Hemoglobin - Total protein Albumin Blood Utea Cholestrol Triglycetide
. 4 1 . (
Geup  Culture (10"/mm™) (/D (/1) {(e/D sugar nitrogen  {mmwol/l} (mmol/1)
days (mmol/1} (mmol/1)
N 0 155.840+9.43a 9.582:0.610sh 26.65£0.22a B.38+0.46a 8.50£0.42a 2.01+0.14a 5.30£0.160 1.02:0.0da
2 7 164.625+10.437a  11.65440.595a 25.73+0.25: B.BI£0.52s B.14:0.50a 2,2020.15a 4.32:0.17a 0.97+4.02a
3 15 151,731 411,394 10,7202 0.631a 25.31+0.3% £.1240. 58a B8.02+0.48z 2.08+0.172 3.7520.14b 0.93£5.02a
4 25 137.088+12.441b  §.664+0.622b 24.67%0.26s R.09t0.60a 7.63%0.47b 1.87+0.17a 4.0B+0.13b 0.68+8.03b
5 45 104.268412.773c  7.84710.604c  22.15%0.25b 7.6520.44b T.12£0.49b (.98£0.16b 3.0220.14c 0.59 .02k

¥ AENGE R AT SR ERTERBE(P<0.05)

Means followed by the different letter are significantly different from each other at the §.05 level.

12 HEEMWECEROENE ERIOKD YT 45 X, 8RR KR4 R
e 4 TR, LT A 0 41 3 19 A0 B ALAS AR BD R 5 7 KR, 47 40 MR i
TR E IR R AR T, 5 25 RS MIEHT T IR, RS TEREY, 51,234
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MOYEB2ZHXEERER HS5H4. S HRNMEHEZ AAE B ELEF(P<0.05), 84 5
SAZRAMFEREER(P<0.05), MAEAMMEEEH, 1.2.3 820, 1.4 A2 EE
BEERH2345458, DRI2IAHASSHZHYETRELSE, SED. M. 8
B HM=BREE 15 KEAE TR HP, 1234 AR M X EEER, HS 5
HZAMEBEER. OB HW =W 1.2.3 @M, 4.5 HZEESAHE, i 1.2.3
BHEASHZAPERMBBBEKF. HEFH 234 B2 ALEELR H2.3 4485
HABHZMHEBEER(P<0.05). ABHFAREANSEEN 7 RASELRHEE,
EIS25 ANABEH TR 25 45 XA EEKF,

o

BRI Plate |
TA M/AKIE#. »200 Nomal gill lamellae.
IB. M/NA B4 0B 7L 3B/ | R S BB AR7E ., % 200
The capillaries of axis in gill lamellae congested, necrosis occurred in a part of epithelial cells and basal cells in gil] lamellae.
IC. AR W, AR, *200 Gil lamellac alonged and curved sharply, the epithelial cells thined.
ID. K EEAK MERFHPESE. <200 The epithelial rells of gill lamellge destoryed sercusly.
1E. M¥mEAE 7T, 8/ Kb g3y, LA SRR, ¥ 200 The vesscls of gill congested highly, gill lameilae curved
and broken, the epithelial cells thined.
IF. AT, DESRER BENTHRFEM. %200, Gil lamellac alonged, the epithehal cells thined the capillaries
congested highly .

2.3 SMMEREHERTW
2.3.1 BENALBHMRATH 15 SMINE. BT, SR 208K E T,
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fEHEE, v B AUE S AT 4, A E T, SR B384 80 £ 40 L Wi ), R
m R E T A). 2 5 805K, P4, SR SMNZ R M40 AW, RERKE
¥, BN B RE - RATM, IRKAR. 3 S5 8BEHEER, @RI ER
- 40 B A B SR ML AR R, B R VSRR PR AR, BT LA B 4 MR IR FE AL, MR P R ERAL A 48
MEABFMM(ES ] B). 4 5 8402 E LI B, SARSE R 40 AR, 3
A+ 40 B AP BRI AT I B B A 4R ISR FEAL, AR P S M B E R B R T (AR L C.
I D),

2.3.2 Bk .WEEpMENSHMERETL R HE LG WA RAHSEWREIRE
MARML: 58 7 Ko, ME MR KELR—, QR EH R TERELRE, SR RELNE
48 0 R LT KA BSE 1S KR, WY LR AR K R BBk, B R AL E
A AR, A A M B NE Y . Rl TR LA i RS BT R R
25 R, AT JRL SR B r R0 8 2 v L 0] R Ak 9 8 4 A U B RO /D T B FE IMER &R, AR A MR
SPER R T4 AR, T RS . e EiREE 35 Rt BAK, o8
A 2 AL B R - 40 B, T B Ak, SR LA, S A EA M EHEY K.EL
(ARIE.IF),

3 Hinbitie

3.1 ARFRREE - E BT AR KE A A R A A KR, B RS B
R AR B4 M Sk B SRR AN E XS EERHRT, AW EH ¥
BEARPEREREE, MoK §H —E M TR ST, T8 2035 85 9 J080R0 x 88 L 5 48 i r9FH 2
FUORY, {42 AR5 B XD R VR 0, 35 AR SR B 3 oK, S A B A2 1 R R 0 B
18, AT T8 T 8860 EITHALRE, SRF 15 U PR IR B0 75 4 Bt BE AT R R 20, MF IR R B &
oAk B RATRIBRY B RETULRE, AR E B HERRUY, 3 T RERBBFERT
TR AR, BT R R BUR SR I R IR, AR AR ARTE. §
VRIS, W7 1 B AR o o ML R AL I, B R PP AT AR A M4 B AR B A R, R AR
3K R T2 B AT, R0 BB ST B B ) T W — R A o RO AMEE T
REFRNSERKEE T, AR TRSHET S HRNVENHIIE SER TR I3, B
WA W DA B R AR R B RO B R, Rt R PR A ST R B4 R, X — mRIFth 5%
FEAE pH T ORI A BRAOAS LA B AR 1T R I o BE DR SR B R 1 PR TE 0 SRR, (R XY
BE B ML AR BLK AR A5, B UG IR B IR AT LIRS IE B A SRR, FH—
Kok & Je B, £ PR R 7 2238 0 ¢ T S80S 18 I8 e BEL S A1 P SR SO PTG B, B PROR B AR AR 4
VUK IE B R A 5 10 7 R4, AR AR UL AR S 40 6, — s W B J5 0 B PR RO R (8 45 1B,
FEE R B REAR, X — R A AR iy PR AR R0, BI B VR 3K VR B B 8 im, FE LK
EIHE, BRI T R ETARMIES, ARABRAESEEARKG THIRALOEEER,
RERMAXRAAFINERFSE AR TR IHENABEAR AT I, 888 %%
BEKME LR BEMAIEARND TR S EREHTRNER, HEHRE LR A
T AP AR o R B I B AP Ay 8 > e > Y, 00 R AR R AL A R B K B I O B R
B SR IO N BN R X, L RS R R, HEARGHH B EAMES L JHik,
£ AU SR R RE R

3.2 —ERBENEEAKDIFE -2 K5, $ABEE K, HAEEERR G BMEN T &,
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ERYIFHAZE 4-11 X, REREOKER T KEREAE, Hb Taka 54 H68
REUR E %, AR K PR AR TR W . AR ATERIOKE BT K, R
o0 0 48 55 4 53306 OO R o BE SE SRR R £ %5 R, AL B A5 /K TE SRR (R A0 3t 3, T ELSE I T el
BB, SUE AR GRE, TS EE A PR IR Th R i AR W IR, A RREERE K
REE, B Fpdont RS, SRR R TR B, bRl A B8 (had 32, 759 M B i
BHPFELREASMBEARRIE. AXMMESIERRR.EFRRILETIHE, 5
DR B S 718 7 R T 0 R A AR B EROR IR 8 fL i, L i ¥ R 31 58 B 7 R R ey 8647 9 5
B, BAERFKPYFBR A HA, HOglifmmna Eo ol TMEA SRR TRE
W, REA AR R I E P AR X BRI, B4 S 4R S AR S a R
WHBEVRR. BEWAIEOEEER, ANEXHFRBABFHELN, ILRARML
0 R B 0 R R 7 St 39 0, EL R R 0 L S 8 596 D (e B 458 ) 0 BE ZE A JR) B RE R, BLER
B SRS — B A RURHE, W T AR M ERER AR RN, 24K
FAMAEHRENE TR, RAFEEREMANBLENER. HELRBHOEER
B~ EEE . I SR N BB i = B B 30 o (6] B A T 6T T o, A2 B S R
MW, ANERREREY IEBAHERERKAKENRRNERY RSN, FA0%E
HBESTIEA T X — 10,

3.3 HTKPFRBAESFEEAR, G0FHRSERET EARRERHAEREL,
Fob DAL £, YA AR AR 0. 144¢/L RHAKH T 60 X, RM. AL GHAH
FEO.256g/L IREMRE A F I 1535 Ret, RSP EN R FHERZH T HEER
W, B FFEN L, AP M EA D E X NS KINE, X TR R R,
vk B — e R AR E X, S IRT B SRR R, LIRS T A
Iz E MR AR EALBBHE S, LB A0 MU S IR 3 A SR I 3 P bR O 2 R BB A LA £
MSEZRES, B TXMEAR B RS, SRR ARKT, BKIEZHRE
PR EASHRRKETETES, MAKASE TENARER. H2, XA
AR A IR RS, AR R K EUK R & R B 3 — P ok, Rt A A oh g 3R AU Ry
WHELHRNR. HIDANI S U S MRTHERTFHRZH LN SRTHEANE
FEML P ME S, Hom 48 Ml © B Bk 3 7T BB B A LA SEAL . SRR
AR SITFRA R, AR AR IR AR B AR g ot I 1R, KR OL ok BBt 18 DA O,
HRESHRARTELSERE, ATERERHERTERRFARELER F“EEH—
#FIRARFUHRILRIEHEETREIT .

$ F XK
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EFFECTS OF THE DREDGED SLUDGE ON FISHERIES

AND ITS COUNTERMOVE [l . THE EFFECT ON
CULTURED FRY AND FINGERLINGS IN THE
RESPIRATORY SYSTEM, BLOOD FUNCTION

AND GILL TISSUES

Chen Ligiac Zhao Yunlong Zhou Zhongliang
{Department of Biclogy, East China Normal University, Shanghai 200062)
Xu Yizhi
{Shanghat Burean of Water Conservancy, Shanghai 200040}

Guo Qionglin
{ Institute of Hvdrobiolegy, Chinese Academy of Sciences, Wuhan 430072}

ABSTRACT Experiments showed that the oxygen consumption of fingerlings of the various

species was correlated negatively with sludge concentration ranged from 0.08 to 1.248g/1. The

following regression lines was established: for crucian carp, Y =10.334 —0.0745x (P<0.01);
for grass carp, Y=1.2054—0.4209x (p<{}.011); for silver carp, ¥ =1.6053—0.4905x (p<
0.01). Crucian carp fingerlings, Previously cultured in sludge 0.80g/1( 1 ) and 0.96g/1(11)

consu

were

med more oxygen at first, and then less, when they were put back to clear water and

found to be correlated significantly with culture time. The regression formulae was given
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as: Y=0.9967—0.0128¢ (p<0.01), Y=0.9592—0.0135t (p<0.01). When the crucian
carp fingerlings were cultured under 0. 80g/1 sludge level, the number of red blood cells and
homeoglobin increased initially, but then dropped significantly with the prolonging of cultured
time, so did the content of total protein, albumin, blocd sugar, urea nitrogen , cholestrol and
triglyceride, due to abnormal feeding and metabolism. The compensated physilogical changes
and gill damages were also found when the fish exposed to the water with higher sludge
concentration or stayed for a longer time.

KEY WORDS Dredged sludge, Fingerling, Oxygen consumption, Haematological

parameters, (5ill tissues
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