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BE AURETHEENRKERSHBEOARER ARKET oH S5HE(S%)
AR HHIRE [LCo(S%) |\ AMERERE() 5B, U R &Ik 2(d) 5HERE X
Fo SRR AR RAENNF N : > HA > T >Ha, TANEERKRETREN
W LR 1.4% Efi. BAMNBEREIKEN 1.51% L4 (pH = 8.98), RIBAKL

 RLBERKEYHKBBRERIE NaCl SRFEN S%<1.58/L,

AP RS AR AR IR R A T 0 A 38, KRR M K I o HX
RARART—BRORRKBKFHREES oH #iE, ZEWARRNERRE,
ARNT FRFFTE A IO ThEE FOTR 52 68 77 » 2R B2 X 6 SO 0 0L 5 oAt K B 4% - (dn pHL 55)
HUR AR ERATLUBE 88 . A RIR Sk 0 RN R, BER T pH MBS NE MK HHEE
RAHEW T ARE AR 80 XXt fa i A K R E B R B .

—. MR 5%

AR T 1985~1986 F7E LB RPN ERHRZGEHFREDET.

FHRARHaHLB 7L, BRKHELESLE,. SHREIRE s MU LEE
HAAANEBA, AR ERTUELYESBSHENR LRGP . REBEEMS
SEHETH(WUS BN B 2,17 1978 Fi SR AR f s F I EIIFERER,
Fe AL A 3(NaCl,NaOH F1 HC 54 43 #7488

1. pH Xk BB R s K1

REARBETFR=Y,% Hypophthalmichthyps molitrizx (C. et V.) (&£¥%: 5.6+
0.5cm). i Aristrichthys nobilis(Richardson)(4¥: 7.6 £0.8cm), B, ZiGHhiE
KR (H )4 7.5~7.9me/L, $RE (ALK) 2% 4.8~5.2me/L, iRE 2R M 44 X 35X 20cm
JKIRFE K 9OL YL A (B 4224 50cm), HE h A3t 7T 68 H BLA0 oH S EEE (Bl R H & 4k

* AXARFUET RN LETHIRBER AR S BAXEREZARRFRRENRSE R, BEH#EY
MAXRHERRL RABRFRZGEFSERREA TANIHHRER. ABRPEERD RS HH
RUpREEESMARRBL TIE.

WHE M, 1987412 H10H,
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WP IR A YK pH 4R B S E RIX 9.90) 7, ¥ 7 5 M 3E 7K 10.1mol /1. HCI 1 NaOH &
KBS 8 A pH R TR W, BB YR S AR i & oH R ERETRE, %%
St EAIEE DL NaCl B2 4% pH RFIM 7 MARERE IR o SR 4> BB 8 | o 48 T
£ 10 B,k 26~27°Co WEE 24, 48 A1 96 /NN IRATET-I, RELHELWN TS
KIGRE oH W AR KRR o RPN N3 R IF /KK pH REY, 810 EHh
R, R EiHE pH{E ., ZAK oH BEEGRE T B BE
2. s HhRR
53 BUER MK R B AR 2 AR — 5 (1 ) Rk iR 3 (1 Y)Wk B 58 Crenopha-
ryngodon idllus (C. et V.) KF3ktf; Megalobrama emblycephala Yih B4R
B BMBAHEVMIIEBNREERXK, H pH=17.8 ~ 8.0,ALK = 2.0 ~ 3.0me/L,
Hr = 4.0 ~ 5.0ml/L,/KIR% 14~15°C, iR M0 90L BRI, KM A 10 B, R
S5 M8 % R f8 78 AR R AR 3R K 1 (S %0 = 12,909 B 338 T iRl (LTso)
L. ABEREESUENXRMERE
RIS A E K= BRI 8E(4& K: 7.56£0.26mm), B(LK: 9.09+0.10mm)
HLFERK VR TBIRE B R Ko BAKEEF(40 X 30 X 18cm) Al 50 Bo R
KA 18°C; HRIGMBM KA OB R R aFKE: BRHK—R, @R 16 KXo H
TRHAKZESRERS(S% = 6 ~ 7)IREPMREATE 1h 24, 4 H5E S &Rk
o RANBAM LK
4. HENEREE R WS
F RSB K B AR a0 SRR K ik p i B A BN, R K U i IR E B
¥7K,pH = 7.8 ~ 8.0,ALK = 2.0 ~ 3.0me/L,H; = 4.5 ~ 5.0me/L, 7Kig% 19~20°C,
I 0% 1000ml FRANT o %L FOA BE . 25 £ 55 % 100 K, SRIE /N5 2 5340, 49
Bh#fiK—ko MEMBEAHEEE . UINEXRIWKEKG, LR SEMENE &
R H 20 REFRSRLZ .
“VEREIR
L.aERNSEEER ‘ |
(1) pH BB SEWEROEW £ 1 4KE oH I, ZhErst 6, 48 575 & ik
HIEIRBE[LCso($%0) 1o LA 1 10 pH L FMERL LCso($%0) fEECEE S %BEW%ZIEUE&
BEHAXAULE1,2), BIRFEWT:
W (1) 24h LCsy = 39.75 — 3.78pH, n =8, r = 0.9995, § = 0.125 3,
(2) 48h LCsy — 3118 — 2.89pH, n =8, r = 0.997 4, § = 0.217 2,
(3) 96h LCs = 23.18 — 2.06pH, n =8, r — 0.982 8, § = 0.401 7
f : (1) 24h LCs = 49.25 — 4.78pH, n — 8, r = 0.989 3, § = 0.731 2,
(2) 48h LCs = 44.24 — 4.35pH, n =8, r = 0.9342, § = 0.5850,
(3) 96h LCs, = 38.58 — 3.69pH, n =8, r = 0.996 7, S = 0.313 34

D) BAER%,1987. JFFAMEHREAKRE LA 58N L‘«“ﬁ?’}(?‘ﬁ%ﬂ&ﬁ(%a 35 BERKBBOG>
WIR)>34~35 TWo . :
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%1 AE pHEEE(S%) M BEFIMEIE R FhE) LC,o(S%)
Tab. 1 LC,(S$%:) of Silver carp and Big head carp fingerlings at different pH

LCyo (8%0)
pH 24h 48h 96h
BE % B % i3 L |
7.00 13.36 16.59 10.79 14.60 8.60 13.05
7.58 11.14 13.20 9.22 11.84 7.32 10.50
8.00 9.55 10.80 8.06 9.94 6.50 9.06
8,46 7.90 3.30 7.10 7.80 6.30 7.22
8.70 6.82 6.91 6.23 6.30 5.62 6.02
8.98 5.60 5.65 5.40 ’ 5.45 5.02 5.06
9.45 4.10 4,32 3.83 4.00 3.71 3.93
9.90 2.50 3.00 2.33 2.40 2.24 2.32
1400~ )
i 16.00}
1200~ .
e 14.00
10.001 12.00
= -
& 800 X 1000
5 L. (2]
N "=
~ .00f G 30
3
2 §.00
400
- 409 3
i .
2400 2001 \
3 3
0, L S 1 L % qog ol . 1 ?
*16.00 7.00 8.00 8.00 10.00 Y60 700 8.00 9.00 10.00
H : pH
B gk 24,48 596h LC,.(5%) 5 pH B2 HEfiFh 24,48 5 96 /W LCw (%) 15
ZIHHIR AR pH Z[EHIRR
Fig. 1 Relationships between pH and LC,, Fig. 2 Relationships between pH and LC,,
(S%o) for Silver carp fingerling in 24, 48 (8%0) for Big head carp in 24, 48, and 96h
and 96h respectively : respectively
(1) 24h LC,e = 39.75 — 3.78pH; (2) 48h LC,, = (1) 24h LC,, = 49,25 — 4.78pH; (2) 48h LC, =

44.24 — 4.35pH: (3) 96h LC,e=23.18 ~ 2,06pH,  44.01 — 4.26pH; (3) 96h LC,=38.58 — 3.70pH,

SAEEGEIREE, » AR R
MK 2 BT &1L 7EAN[E] pH B, $h B RO BT IR BE I pH 3T 38 0> T PH oH AUNIN&E
IGER RN A MR Rl S '
2) e ERERAOEE EUEER (K3, BT AENH LY
KA V(mm/d) 53R (8% ) Z ARy [E] 1575 12
BE: V = 0.43 — 0.035%0, n =109, r = —0.966, Sy = 0.026;
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Bf: V = 0.65 — 0.058%0, n =9, r —0.942, Sy = 0.047,
ZREMRR W BHTE « = 0.01 KFLEE, WREE Sy 7141, HRERERRFH
PLERTER, Wi AP ERERESERFNRRANMER EEE MatiERETT
P& BX AR 50% EARMEMBERE S BL% 6.8% 5 7.1% , AW ATHEE %€ 5
BT B

%2 FE pPHEEES%) N R ELHNEY

Tab. 2 The toxicity of salinity for Silver carp and Big head carp
fingeriings at different pH

24 N ERIEE 48 (%)
# B
(5% pH = 8.20 pH = 8.70
3.40 100 100 100 100
3.84 100 100 100 100
4.42 90 100 80 90
5.86 80 90 70 80
7.20 60 70 | 20 30
8.00 © 40 60 0 10

x3 ZEXNS.QeENTHERRET V(mm/d) HPWH
Tab. 3 The effect of salinity on the mean growth rates V(mm/d) of .
Silver carp and Big head carp fries

EHAKEE V(mm/d)

HEE (Skho)

0.35(34 HA) 0.39 0.63
0.87 0.40 0.59
1.39 0.40 0.59
2.46 0.39 0.57
3.51 0.33 0.49
4.56 0.26 0.38
5.61 0.22 0.48
6.69 0.23 0.35
7.78 0.16 0.24

3) BENRBRNAEATNER HRENE, SRKE5AHREEWHONES
BHITH 4,5, &K 4,5 v I, FFH IR BRR0 it 30 6B 0 AL » T3k EPRZ24 1.4%0, 2 $%0 ==
3%o B, T P2 A B 1 BRI o

DAREFhORA 2 4 SR REE S% (3% 6) HAVFEAE, BASHABEBHEHARXRR
CHE 3). EIHFEN:

Bita: d(mm) = 5.39 — 0.235%, n =9, r = 0.942;
Bg1: d(mm) = 6.36 — 0.378%0, n =19, r = 0.753,

ME 3B, SEEHNL. R AR RS TR, CREBTREBEEELH

Mo WEREELY 6.5%0 B, A R0 K NER R ET E
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R4 HEGKONESEEIaERTHRRO

Tab. 4 The effect of salinity on embryonic development and fry
growth of Grass carp

S%o 0.4 (H)| 1.0 1.4 2.5 3.0 3.5 4.0 4.6 5.1 5.6

5.25,18:30) &R | &HE | £WE [70%0E (0%EE  S0%HE BERE4LED (BHHEART

5.26,9:00 | AW | ANK | 20K | SHRE S HR £ - -

BT TH R

5.27,1:20 | BRI [OOSR S g |~ - _

@ 1986.5.24,6:40 FFH5R B o
£S5 HEGULOHNBEaEBRNIEaEETFHRRO

Tab. 5 The effect of salinity on embryonic development and fry
growth of Silver carp

0.4

$%o ) 1.0 1.4 3.5 4.6 5.6 6.7 7.8 8.8 11.0
BE o5 ol gt | gk | R L R | Rl DECREDN SR, P | LR,
TS| iU | U | R | MR | S [ AWRAREY | SR
B s —

i 86525\ A O T BUE B oy S | T L arEr
{ : i

@ 1986.5.20,15:30 FFHARE
g6 R e Ba BRI KB Bt R m)

Tab. 6 The effect of salinity on the water absorbing expansion of
egg memberances of Silver carp and Grass carp

B A & d(mm)

B (S%)

g £ B of o
0.35(x ) 5.4040.05 6.8040.04
1.4 254-0.04 5.4040.05
2.5 5.354-0.04
3,0 5.1040.03
3.5 4.2040.04 5.104-0.06
4.0 4.6040.06
4.6 4.5040.07 3.8040.03
5.0 4.2040.04
5.6 4.3040.06 4.4040.12
6.7 3.7040.08
7.8 4.00-+0.05
8.8 3.400.04
11.0 4.3040.10

(4) AmEEINIME R7 FFRARBENRARKREZRRA, 14%
I AMMGEL L. FAAREFRMAT—ERBIEZRAA. MIBEETRETA, 1 4
AR IARET I AHEEMENE. XHEARKAESSSHREKKhE—
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£7 HE12.90% BAREHEH LT,
Tab. 7 The half lethal time (h) of various fishes at 12.90%, salinity
=
bii ] REKEE Bt yE KR B
&% (cm) LT, (b)
%4 R (8%0) (S%0)
\

. ® & 9.041.6 12.90 25.46 1.20

o 9.341.2 12.90 29.47 1.20

" @ 9.440.7 12.90 29.00 1.20

il H1k 8% 8.940.8 12.90 28.75 1.20

I B 9.,04£1.9 12.90 18.82 0.58

W o 9.4-40.8 12.90 27.33 0.58

5 fa 9.240.6 12.90 27.08 0.58

A 3k a5 9.041.1 12.90 24.33 0.58

SE WA IR SR IIL , SRR D AT B R o XS sL R, Y& M IR SR RE ST AT L,
REMREOE WA FrRe ME1,3,7

roqf. AT KL, JLF £ O e R 2 « >
s.oo-\\ Ba>Hske>atb, BeNRERET
o SR B LR o

o so0f \\\ 2. i pH EE/ERNHBERN
s 4 N IRIEAT pH 2 7.00~8.98 B (L 1),
) BERKAZEEFHEMNTEERN (6.5~
aonf- 9.0)7, {H LCs (S%) 1B pH B i
sl g ERUERL w820 SR R
- s ' P, aMEERPAE TEOLE 2), B,
B3 BRI A PR ()RR (S A MBS ol 7.5 1, NaClLiR g
HIFF Bk 7.9g/L, — i BEf FAE 96 /NETN 7 E

Fig. 3 The relationships between S%; and egg
ball diameters d(mm) of Silver carp and Grass
carp respectively

) ' (2) BA,.

HA 95 % o ARE A pH A 24 7.58—9.90
i, KB4 RIKAY NaCl R EEART 7.9¢/L,
B&7E 24, 48 J2 96 /NI 2 9 X HE 72 1%

50% (L 1o Hisb ™I I, ¥ pH IR EE KRB —EE N, FIEX AN EHINEEHo
JKH CO;,HCO3 2 CO™ ZAIFEHR TFHIE#™:
2HCO; ==C0%~ + CO, + H,0
BLR Hi B oH (T m R A5, HCO; 5 CO, & @485 M/, 1 COi™ 5 OH™ & &N
BRI o ERSLHESD MR T —EHORREE , ¥ oH 15, RN AW BCEE A nsg, "Tee RiE
i OH™ F1 COj~ 53k Be xf fa Wy BV B fnsa e A RLE R0
R s ER ] pH 24 9.5~10.0,3: B4 4.5~ 8% WA, HEKREHERE, 44
—BRARERE L E D R KB L R AR AR M RENRE, KERBNER
KREEFK, ARRA LK. AR 251 UHEEN, pH EXEMEESENERRR, M
Hrh OH™ 5 CO” MR EXMEMNEERF.
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3. sh BE YK R BHR
FAE AP0 pH 22 4 EFRG 9.0 R Eh AR ik 7T #E B pH JE BV, ¥ & 1 Hp pH
8.98 I, it £ HE 7 B 22O B £ Y LCso(S%0) FRA 3K

e At etl 0.3 X 48h LCs
RERE (24h LCso/48h LCs)?

FRiBH pH 224 EIR 1.51%, % HASEEE LA FAREITHER NaCl &
B BIN <2.5—5.08/L F1 <1.5g/L, {F % B FRE Yok 5 FI KR F84R ATE NaCl &
£ <1.5g/L,

4. Wk A B AL (A

WS IR K R B . pH AR SR I S BRI KR KRR &
(e FITR RURI 4T , I FMR AL IR 0 ST oMl S50 i S o p SV T NS PR L
DAZE 58 B FF 3% A P N R K TR e A 5 pHL BRI AC IRV, 24 B FTZE T 85
7 £ 8T, R LI K B, Pk T, H7E S 5 AL » DL T R B 1k 34
1 R, UMM AT LRRAE 0 3 I HOTE R R B R KB Me ko FEPL R, FE 4
LB RS pH K LTt o SOTIEN SRR L HE MR 052 1 S 3L 1Y D4 fe 0 - B R
LI BEAE ST RULEY. ST Rk . fa R 5 6 17 16 T f2 R 5 5% £ 2E 30 AL M
ST £ A T, B R B0 FBK 4 BB & b B RO K Ko

2 % X ®

L] RFfF,19800 YKFRMAMLTE Kk HiRA:, 57~59 T

[2] ¥LE,1960, HEREHXY HH REMOAFEEN . KEEBT  1962(2); 1140,

131 BRE4E,1985, LHBEARTEMHN ATREE B KNk LIRS EFBER 15(4); 38~46,

(4] DRIERE,1982, ) 1978 Esk HRIR. BEBAGHIFEETHE)2~7 T,

131 B\BHZ,1985, BEERENARBHEHBOHR. K=FIR9(2): 171~183,

[6] BHZ,1986, {LFEEMSKMAE KB R, 331~336 T,

[7) ZEEREERPR,19760 KRIFNIHRE. FREFE,1981, REBHR T HRM, 237~245 T,

| %] Stumm, W. and J. J. Morgan, 1970. Aquatic Chemistry, Printed the United States of
America, pp. 118~128.

1) BRIWHERRIEMEH, 1987, LETHXBEREEFBAAEREFARE-ERBEEE,.
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TOXIC EFFECTS OF SALINITY (S8%,) ON SOME
FRESHWATER FISHES

Zang Weiling, Wang Wu, Ye Ling, Yu Zheng
(Shanghai Fisheries University)

Ni Guofan and Zhao Bin
(Popularization Centre of Fisheries Technique of Chongming Cotinty, Shanghai)

ABSTRACT

This paper deals with the toxic effects of salinity (8% ) on some freshwater

fishes, the relationships between pH and LCs, of salinity for Silver carp (Hypo-

phihalmichthyps molitrix C. et V.) fingerlings, between the growth rates of fries

of Silver carp and Big head carp (Aristrichihys nobilis Richardson) and salinity,

between the egg ball diameters of Grass carp (Ciemopharyngodon ilellus C. et V.)

and Silver carp and salinity.

Their correlation esquations are:

Silver carp:
24h LGCs, = 39.75 — 3.78pH,
96h LCs, == 23.18 — 2.06pH;

Big head carp:
24h LCsy = 49.25 — 4.78pH,
96h LCs, = 38.58 -—~ 3.69pH;
V = 0.43 — 0.035% (mm/d)
V = 0.65 — 0.055%0 (mm/d)
d = 6.36 — 0.378%0 (mm/d)
d =5.39 — 0.235% (mm/d)

48h LCsy = 31.18 -— 2.89pH,

48h LCs, = 44.24 — 4.35pH,

(Silver carp),
(Big head carp),
(Grass carp),
(Silver carp).

According to our study, the order of tolerance to salinity for some freshwate;

fishes is as follows:

Big head carp>Grass carp>>Blunt snout bream (Megalobrama ambly-cephala Yih)>

Silver carp

Upper tolerant limit of Silver carp fingerling to salinity was about 1.5%.



