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ABSTRACT The Yellow River estuary is a major fishery and spawning ground in the Bohai
Sea. With the decrease of Yellow River runoff, the salinity of water in the estuary became high-
er, thus many researches focused on the study of ecological water requirement. In this experi-
ment, we used the local dominant species Mactra veneri formis as target organism to detect the
influence of high salinity stress on ingestion and growth by semi-static water. The results
showed that, with the increase of salinity, the ingestion rate and daily growth rate of shell
length and weight decreased. The ingestion rate increased firstly under sudden changes in salini-

ties, and then increased. Through the One-Way ANOVA analysis, the thresholds of ingestion
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and growth were obtained as 26 ~28 and 22~ 24, respectively. Finally, the threshhold of the

high-salt stress on ingestion and growth of Mactra veneri formis was determined as 22~24.

KEY WORDS Yellow River estuary Mactra veneri formis High salinity stress
Ingestion Growth Threshold

AT 1 Y B S I A M R T KGR AR R TR SR SRR B AR I L R AR A A R 1B SR o il

i — DX oK BN R P A ) e O A AR A R G AT LR 7 ) W T T DA R R A
B L0 B T 4 R DT SRR BT A B L B 5% X A A R A A R AR AR T AT

AR PN W55 (20110 A FFT(2007) Alber (2002) BIFSE & B, P4 9 A2 30 I L VB0 7 25 FH AR I R A K A I
T AU A B A IR KO D L SR R T R AR AT KR RS K, T AR S T K R B G = A HE H
A AR IR BE T K i T 1T VA T K R T VR T A e 2SR /N KR T SR B T K A

bR SR 5 WAV AR W AR A AT R TR B 0 T v A 2 5 e T A DX o A A 7 ) T R A v
XAR RGN Z 2B W . EA, E NS T35 5 i A D8R & 54 K m i i 5 £ . e B 4 55
(2000) 7 i 55 (2006) WY T A6 £ B2 X JUFL L T BE AR KRB B 5 A K= M. Navarro(1988) WF 5¢
i IR 38 X0 11 0128 Choromytilus chorus fg8 WL BRI, 3248 %855 (2000) B 58 1 A6 £ Wl 288 X A1 FL 53 DL 3%
BEAAIESFR . XSe 5 32 B 56 T 3R AR I D 28 i S AR KA s 25 R R R R
SR I AT AR P 0 B B A 2 2 BN IR 1 AT AR S T K B A LB S AR K O R AR T O AR W aa Ak
M) 7 (58] {1 B4) AF 5% 38 0 A5 T

VU2 8 TR A4 it sl M A5, OF B R 000 R (4 D8 £ 20 M ol DL K] 2 855 A8 £+ 4 B0 T L 00 R
IR BE AR A A R G R IR R . DO AR A R 44 O TR S BT L R TR S ] A A A B S B R,
— FlH OB TR DU R R BRI AR T O R K, DL T IR O i £, R B AT R R R X R v v A TR
YO JE IR AR DS, ARAIF ST 1 B T 1O AR U A A W Mactra veneri formis VEh 2 E Y, R H
B B0 T L AF S = AR e 38 X O A G R S A K A R IR AR T R e e DL 2R 5 A KR e Y B
Bl 5 7 SRy 2 2] 10 A 0 K 4R L S A BB

1 #M#EEFRE

1.1 I N
Z AW VU AR IR T 2011 4F 10 HICA ILARE &R

BT A B R G, RAENLE 37°35' N, 118°32'E

(1) K 19. 23°C . #h B 20, SEEGHT T L EH

B

F% 10d, SC90 HOK A E B a3 AR K, 200 ug Ab 2R, 375 |Yellow River S
Laizhou Bay

e 2o 1) 2ok P T K R R 2 B B IR OK R B AR O 20

£0.02,pH % 7.93£0. 03, Wy 18.53+0.52 C., A e
HEEE A HIK AR 100 Do, $5 ML VE A5 HE 42 3 Tsoch- 70 80 118.5 119.0 119.5  E120.0
rysis zhanjiangensis, H $t M PR, 8B IG 3 6E 71 1E

: P P10 SR A i 57
B HEHE AR 5 B DO I S £ 0 H 5 Fie 1

K 2.5140.10 cm, FHEGE 2. 2340. 10 cm, FH %
5 1.5940.07 cm, FY{KRTE 5. 67+0. 45 g,

Location of sampling site

1.2 ZWH*E
L.2.1 % Ea&st
B 6 ANERBEREE L 4300 20.22.24,26,28 .30, Horp R BE 20 J2 D12 HORE IX B0 7K R B2 L A O o IR 4,



553 PN AR < e R T 30 6 B AT T D0 A R Y S AR K S 87

ok B2 2H Ry e B A A 3 AP AT AL JE e e g v K b 8 B AR R K BN T KOS 3 I i T B AR
J¥ BRI 24h oK 1K
L.2.2 #EER

SR TT A A5 (PR Td. TR RSAT AL 350 W A S8R PR AR (250m X 15em X 15em) HCA R/MHIE ) 20
ASVU S ER SRS TE BIRER RS B 2 Ah 3 B — s O IR CRUIMAEDRE AT A e D P DA SRR Ak
FH. AR RS A.

SIG T UG I 35 M TR VT 25 8 42 95 Tsochrysis zhanjiangensis ARFE /K AR F A M %5 B &y 6 X 10* cell/ml, 3 h )5
15 R SN . N R P A A 7 R RO DO A R R R R R RS iR R B R a Chla)
B IR R A Ty ke 4 i TR R 57 3 TR WML ) (GB17378. 4-2007) HLE B 5 Bk 9EAT. 3% 2 & (Ingestion
rate, IR) (mg/ind « h) i+ AT (Zhuang et al. 200633 P4 2000) .

IR=V X[ Ceo(1—Sed) —Cet]/(NX1t)
Sed= (Cco—Cct)/Cco

K. CeoCet Sy S8 TF Uf A1 45 SR IR BE ( mg/ L) . Sed Ay %of W8 2H 1 L 25 4k 2 5. Sed = (Cco— Cet) / Ceo
CcoCet g 5250 FF 4 L5 AT B Chl-a W EE ( mg/ L),V R 35 32 R BLCL) L N Sy S 56 41 10 £ 06 8 9 4~ %K Gind) o
AR S g 47 1 1] (ho)
1.2.3 A£KEH

LU AE R 6L UK YRR BRA TR AT 2% S5 2 A K /INVAH G Y O A R 30 S, SEER T AR R BT
S 4 AR K AR BEAN M FEAE 110" cell/ml PA_E, DA AR IR B F0 2 . BEAH AT 75 26 7 R 1R L 5 2%, LU
R AR, MR EHIK 1 IR, EIAE 0.8.15.30 KEEHLIHIC 20 > VU A i 5500 & A 4 B0, Bl H b
DU 000 5 R bt g [l S g AR AT 30 d

SO6 S TR L I A5 LT A LRSS K (H D) RE (M) IR S500th5e K (Ho) R (M) E
B

TR ARKS (Ry.mm/d): Ry= (H,— Hy)) / (4, — 1)

FHEE KR (Ry.mg/d): Ru= (M, =M, / Ct,— 1)

v S A 7 b B M | A < L I B s S NG = SO N N B S A £ 0 G R
KAy B R T PR

% b
1.3 HFEAE m £ ¥ 5877 Sudden change
s . " N ~ 15 W 22 7F 7 days after sudden change
R SPSS 13,0 4p Wi P 5 92 S Bt b AT e 07 0O by
EOH (ANOVA) JEHIMEEZEILEAHEASD K 5 2
R E S B EM., P<0.05 HEFBFE.P<0.01 K E;
2. :Ti
o
2 HBRESGH @ 0.1}
0 20 22 24 26 28 30
2.1 EEhBhIE X I A4 B A A0 BT ¥ Salinity
WE 2 s, EhFRAn, Eh 3 22.24.26 2256 20 VU ff T o RN A A U S 00 415 0 B 22 () A7 A 0 5
ey W) ) 88 £ Rl 3 v Tk BE L (P<C0. 01D 3% 28,30 (P=0-09) b Fomi #2258 (P=0. 0D

Note: “a” means significant difference,

S 2L A 2 BT IR A (P <20, 01D, 8 4 B “b” means highly significant difference
M0 R R S S BT R BRI R S ST RAE o e e i e S U Fh 6 B A R 1 AL
TdJE BT ANGERMEMBREN AR REI Fig 2 The effect of abrupt and adaptable changes in
B AE I B TR . WA E 20 WiERE salinity on the ingestion rates of M. weneri formis
i, 5 E 22.24.26 B R ER AR F (P>



88 wwolk B 3 R %33 %

0.05),2h I 28 B F (LT X L] (P<C0. 05) , Eh BF 30 R A B & (K T X B4l (P<<0. 01) . £h 3 28.30 sL5e 4
B EM TR EHEN TR ERERNREEREH DR,

2.2 BB XA bR R E KB

K3 SB35 0,815 .30 FK ik A9 A ] 4 B2 4 110 s 0] A o AR e A AR A 0 5 23 A e BRER JEE 22 i T
U A ey W R 5 4 A OB B 0 IR R — B A S I A AR R M e R K B A T e SR . IR
Bk EORAE L 24 SEUR TR KHT 14d 5L 26,2830 5250 2 1A 1 19 < 72 AT L 200 T X IR E 5 5% 30 K
HhEZ 24 SCUG A PRI RAT PR i TERE 26,28 .30 SLER A . MSE KRHTKORA L 24,26 SLE ARSI
i 8d 5 EEJE 22 S A 5 K R R HAE 8~ 15d X — A KB Be A K 23 2248 . 20 15 K5 72 K KR
A S R EATAR T IR A s 2R 5 28 .30 SEIR A S AT 15d 52 KOG R By 2212 R T HAL S 4 L 7 15d s
AP TR B4 g R S U A H e R B SC AR L AT LA ) H s K AR R K R S R
TR S o B P 360 58 1% 6 T e A

700 ---4--20---W-- 22 ---A-- 24 . 2707 @220 M- 22 —A—24
—%—26 —6—28 —@—30 .-~
_6.6F ¢ ..--™ C)
o0 A =
= o0
E 5
5 2
= E
il %
' «
5.4r1 S
5.0 Il Il J
0 8 15 30

B B8] Time (d) i ] Time (d)

&3 N [E] £ B T IO A e o A 2 RN 5 K i AR Ak
Fig. 3 The changes of weight and shell length of M. veneri formis under different salinity
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Fig. 4 The relationship between the daily growth rate or weight rate of M. wveneri formis and salinity
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Fig. 5 Daily growth of M. veneri formis under different salinity
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