o 36 & 7 4
201247 H

KoE R

JOURNAL OF FISHERIES OF CHINA

\Vol.36, No.7
July, 2012

T E 4R2:1000-0615(2012)07-1094-08

DOI:10.3724/SP.J.1231.2012.27771

i FE AN EL X R AL [R SR AN IR EAL . FIE R E KR

BEES O NE&Y rEL® 1L A%, EFERD w4 HErxt
(1. PENGHREEK 2R, IR F5  266003;
2. WREKEREEF R BRI T, IR H R 266071,
3. INARAENFFESASIERESELEE, IR H5 266071

4. REKREAOEE B SO BT, K IR S IR R, N H B 266000)

WE: XA EANZEER 7 FNE T - B E (15, 20, 25 41 30 'C)#n 2 & (# Z 5, 10, 15, 20,
25,30 fn B5) A il EAndh E R BAE R A P e RA I iR FRERAKNEH, £R %
B, oA R4 IR A Ry BB % KR e B ¥ (P<0.05), 20 CHARIE R R E, FHER
FRMBEA 41K 30.67 Ao AR AT 4D 1K &£ K BB £+ 4 B #F(P<0.01), 15~25 CIEE 7, 4
Ry E KT A KRB ARAZTWHE M, KB 25 CHAFHEAME, FHEEKEKH
0.23 mm/d, k)i &-F3# B 8 KKK E N 0.20 mg/d, 5% &K FEK K 6.40 %/d, i E 4%
K EH 1579 %/d; UKIEE T 25 C, 4EFh B 8K Frddk K R AR, RIEH XM
A2 R MH R ERAIRE N 2150 C, &IE A KIEE H 20~25 C. PR AL EREFEE
ZRE Y= R AR E(P>0.05), 20 CHIE G ERFEFRE, A 98%, 30 CHIEF KK,
) 87.67%. #h J& Xt o 4e 4 SR 4 R B B R R R AR A K R e = = F B 3 (P>0.05).
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— SRS P TE R 3R A 7 BB iR AR SR AR R AR
P FIRL =4S S
1 bRk
1.1 SEIg#a

rh A Je S5 AR BT SR A 15 7 BH e v BT 1 5
A, BOERA [B]SE 00 AR H AR K AR AT
BFE, AT AR N ST M | HEE IR A
HEVE £ iR A K (16.98+0.66 ) mm, 14 & & (47.43+
4.64) mg; MEPEFIEFAK (12.26+0.66) mm, A&
(33.4145.70) mg.
12 XWHE

BEXRR (1) BME. B FHt g e M A
WA T X B AL M 5%, TRAC AT, Phik
120 HWIHEL B0 i MEME IR F 9550 . FECI0HET 1 d,
HEF 124~ 1000 mL BEAR, AT (Z0H & 1 4l
b, Kii22y 0.5 mm)2~3 cm, A&k 700 mL,
SR 4 MR, 43 15,20, 25 F130 C,
TR B 3 A PAT, BAFATICA 10 Ko
i szaG A, Rk 31.68+0.72, pH=7.74~8.03,
TR AR, R, B2 REHEfiEEE, 5
5 1 Uy R Ay 3 G Rl 27090 2 ok 4 0 s A%, DA
FRAUR LA, DA 2 /N 2e2E 3 °C ) AR R I
(BRI ) 22 50 50 T 7 TR o 10 S 45 AL WAL 1 &0 A 8K
Ho

(2) Ko IR0 5256 Hh ) (A 1 i
I 211 20 “C b FRZH Bk 1 Uk A 52 1w e 4 (R
Sy, MREEBCER B, MR BE 3 AT
BAFAT B A 20 HE U4, BA% b iRk K
(1.41+0.05) mm, A& JFi+(0.142£0.001) mg. S50 EF T
20 d. HAPREASHLIR] [ SCO0EE o A A R 1Y)
R R, TR A RAE AR bR, 10 SRR
oo, AR

PR A BT I i, SEER T AR T
WA REALEL 100 R A4S 22 500G KW I 7%
2 A0 A H BRI GOR I R AR AR FE DA
IKAE F AR Z 40K oy, BAFRR LN T
S —H RTINS, TR 1 R iR
RIS, B R 4 R, SRISE(E, S0
S5 905 PR AR R RO 4% b 2 S IR AR,
ASEATFEREALIR 5 FAHRI & SRR, 1A 1 ]
IR T, A F AR 4 R, SRILEHME,

BEXRK (1) Bt TIE 7 b
4, 439k 5. 10, 15, 20, 25, 30 M1 35, A&k
JEABE 34T, BATATHA 10 HAEBREER,
SIS HIIA], IR M (25.2340.26) °C, HiE &ER b
S T 4 s oA 3B G i) 50 6 2 6 B AR 1, B
JEUIRE 1 h A8 3 s R T (k) 28 5200 20K
R ORI E R

(2) o MEREEEALSZIG i A s Hici
I ZIERE 20 Ab PR Pk T Tk fil FE i ) S 0y 1
Fou R ER b, AR E 3 AT,
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15. 20, 25, 30; ¥ 25 ‘C—EhJF 15, 20, 25,
30, L 12 ASSEERAL . 1SS L IR A A AL K
FEME B, WA IMA | IR, AR R
R EEFR R
1.3 HESSItSH

H 14 K (daily growth, DG) . % 4 K %
(specific growth rate, SGR)F% LA T AR #4714

DG = (W,— W) / t DG = (Li— L) / t

SGR =100 x (Ln W;— Ln Wp) / t

SGR =100 x (Ln L—LnLy)/t
2T, Wo o Wy 4351 )44 J57 2t (g ) LA 45 i (),
Lo Ly 205w A K (mm) FIAR 4K (mm), t 525
] (d)

iz Jf] SPSS 18.0 # X 4 17 ANOVA H
KZE AR R I 25001, IFE SNK ZH i, L
P<0.05 1 A ARl b B 22 7] 22 55 (0 & A

R
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A
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http: //www.scxuebao.cn



1096 Ko

36 &

S

WA e, BIA RN y = -0.1958%° +
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AL 20 CHRIE L EUE e 2, TR SRR
#iikh 30.67 4>, 30 CHEH ahiktatfie/b, K50
6.33 1>,

20 “CH ST S AT b5, 9 98%, 30 C
TR R, N 87.67%(/&] 2). 425 8 & 0T,
IK X ) R 20 R A7 15 SR ) 52 R (B3, F=0.996,
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Fig. 1 The hatchling number of E. sinensis at
different temperatures

The different letters mean significant difference(P < 0.05), the
same as the following.
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ThE Mg, MK 25 CHF, SR A5
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MRS 25 4 o AN, B 4 R 5 S i O0R E  THv
MREAR (A 4). KI5 RER )PS50 i 2 2 0
KR, WAL H

y = -0.0443x* + 1.931x — 16.821, R* = 0.9183,

2622 5 i A AT, KRG B R A T R 1
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Fig. 3 Growth of body length of E. sinensis at
different temperatures
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Fig. 2 The survival rate of E. sinensis at
different temperatures

22 REXHREEEITAEERKIRIT
KR 15 ~ 25 °C, BRI K Bl K TR T
MG AN, /KiE 25 CHY, #ERIF- IR K K 2] ek
{8, Jy6.53mm, HIEK N 0.23 mm/d, FiEd KR
7 6.40 %/d; MUKEE T 25 CHY, SIRFEIAK
FEAR (A 3) KR SRR A K R 2 WAE R,
WG I
y = —-0.0303x> + 1.3314x — 8.2973, R = 0.8208,
2522 5 W AT, KRR B SRR K 1 5

025 - afFEEE specific growthrate _ g
" E —
020+ 55 %
=X 22
EZ 0I5F i 2
E ‘c-u 0 W5
=n = 0.10 F H 2
oS 16 #3
0.05 13 = 2
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Fig. 4 Growth of body weight of E. sinensis at
different temperatures

23 HBEMMITAEFLHEERETENZNE

SRR BC AR ERFE 20,25 i1 30 Bt B
3 ANEE, Rk 24, 21, 20.5, 4755 By
Br, £h BE X ) 8 4 1A 0% A 500 19 52 e R B
F=1.243, P>0.05(/4 5).

FRWR B 116 e RN 25 I, b 90%, 7E
R EF 35 IHRAR, N 76.67%. 45 225 WM, 3
JEE Xt B4 R S IR A7 06 R 2 R B %, F=0.741
P>0.05(/] 6).
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Fig. 5 The hatchling number of E. sinensis at
different salinities
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Fig. 6 The survival rate of E. sinensis under
different salinities
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A F e T 5 SR B AR, AR A BT o 43 1) A
30 i1 20 A FEAME, K HIEK 023 mm/d, FF
FEAERK RN 6.28 %w/d; B H 4Ky 0.23 mg/d,
e KRN 4.87 wld., 4225 B &V, 1E8h
J& 5~35 U, SR FIA AR A TR B k22
S (K F=1.213, P>0.05; {AJfifit F=2.485, P>0.05).

2.4

= H 14 1% daily growth

030 1 & f5E L [$ 4 specific growth rate 7.2
R 166 35 £
- - e
=T 020f < s
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}i’ ib 0.15F 4 w5
1= 24y 2
= Z 0.10 HE
T 005t 148 % 2
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Fig. 7 Growth of body length of E. sinensis at
different salinities

8 X EAET R R 2 R F2 M
Fig. 8 Growth of body weight of E. sinensis
at different salinities

25 EEMBEZHEAMNANHERUEER
FiEENFm

Tk B RN R B2 5 H AR TG v 48 5 MR 4 1A S AL
TR RN 22 53 1 25 (P<0.01), . DR 11k J5E Y 52 i
22 5 W % (P<0.01), 1M #h B2 (9 52 e 22 5 R 1B 3%
(P>0.05)(3 1) 7Ki 15~25 CI, #MRZIABEALEL
B BE T IR D, RS TR AR AR A AR
AbBRZEJCHT ML (IE] 9)o RIS, ASSZHG LR F£h
J& 52 H AR N G AR AF 16 R 22 R A B
P>0.05(/4 10 155 2).

x1 NERHFESTREFRE X F4E
[ SR S A 553 10 25 2 B9 2 i
Tab.1 Two-factor ANOVA of effects of temperature
and salinity on the hatchling number of
juveniles of E. sinensis

SHePE AME By E b
source df MS

M=Nig

B 2 647.692 25958  0.000
temperature

*hpFE

’ETB.Z 3 65.619 2.630  0.073
salinity
yE ”‘innl;_t“
HE E_, 6  111.154 4455  0.004

temperature xsalinity

RE 24 24952

error

a8

i 36

total

iR R EL FE 32 B AR R XS AR 4 (K A K B R0
P 10 AP 12 73 551 Sy il B2 08 B A2 EA T £
RRRFIA BT 5 1 52 . 7Kl 15~25 C, SRR YRR
E AR R IR B T i I T, R — K A%

2.6
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Fig. 9 The hatchling number of E. sinensis at .
B 11 EEAEE TS

different temperatures and salinities

O £L£30 salinity 30
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0 £R1E£25 salinity 25
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100 - A ¥
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survival rate
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B 10 REFELE AU EFERNZMm
Fig. 10 The survival rate of E. sinensis at
different temperatures and salinities

x2 WERBESTREFERE X LE
[REAR S IR F IR R RS0
Tab. 2 Two-factor ANOVA of effects of temperature
and salinity on survival rate of E. sinensis

Fig. 11 Growth rate of body length of E. sinensis at
different temperatures and salinities

O 5830 salinity 30 b

1425 salinity 25
14 - B £h1£20 salinity 20 & L1 15 salinity 15

AR A 1A %ld)
specific growth rate of body weight

25

15

£/ C temperature

E 12 REFMRENEIMARENSMN
Fig. 12 Growth rate of body weight of E. sinensis at
different temperatures and salinities

®3 NERFESMBEFMEEX L

R EE KRR
Tab.3 Two-factor ANOVA of effects of temperature
and salinity on specific growth rate of E. sinensis

SR Al ¥r F P R Al B E P
source df MS source df MS
N vHE g
i B2 2 27.444 1.669 0.210 it B2 2 8.923 29.017 0.000
temperature temperature
ENE Eh
mE 3 12.444 0.757 0.529 mf}g 3 0.600 1.951 0.148
salinity salinity
YE B x b BE YH i x b fiE
{“”EX““E_ ) 14111 0858  0.539 1 5 B - 0.027  0.087  0.997
temperaturexsalinity temperaturexsalinity
RE 24 16.444 RE 24 0.308
error error
i JES’
Mt 36 it 36
total total
+h pE 4 2y . 3% B 3 ‘LTJ"VB
AT % A BT ) M ) R A K R A 5 ) I

RS BESFRE D, MR T A
it £ B 9 4 5 AR KRB R 22 5 AN I %4 (P>0.05)
(% 3).

31 BEXMHERGINHERL. FEREKDN
Egun
JK S 5 i i A2 2 S ) B AN A KR B R
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SRS FEAEIRGE N, R, w2
BRI, A2 A B AR e, DA T 4 6 A
TG A B B izt ], B TR R, dEmiige
T AR A0 FESEI KR 15~25 CYE R, e
AR 4l AR H 3G AR S AR KRR R &, Uil
15~25 ‘CLEHIE TG . Fredette Z50MUdiiAsy, 78
5.14 fi1 23 'C, #¥F(Gammarus mucronatus)ifA: £
RS 0,01, 0.05 1 0.06 mm/d, BlREZ R Y
TG, FURA A K SRR, Neuparth 5U2NESE, TR
JE 520 Gammarus locusta A= 7% 52 (#5251,
TEIS BB S50 N, Si4E T G locusta HEACHT
B B TR R SRR BRI I R
W

R SE R R T 2 A B B E 5 RE T
A, AU EIOR, AR CIERESIE &

BRI BERBONAE, B TEl, S SR,

Hhox P BUE KRS, rh AR IR R AR VG T
] vl v () DI, e AT A o ARSI IR T
&30 CH, FUFAY H 3 RURE 2 A K SR B BEAIL,
HEMREE 30 CH H AR AE TG, B R
BOHFER I 4ERFRE R, T AE KA RE A X 4
A PR S ] AR R

rh AR R A AR Y H R IR A KR 5 KR
BRI AH S, MRS A SL IR 45 R KA S T AR T
SEL, AR o A D ) A AT A A K Y R 3 R Y LAY
T 20~25 °C . FHF I 4 1A A 50 i 5 e Bt A A
A DG, 4 ANTREEALHRA /KR 20 °C R AR5
RS R AL O B 22, RS 5 AR =S P AR i
HRIBEA SR B i T B2 A 2150 °C
32 HEEXMFREFERHAINHERL. EFEREKDN
=AU

R R R R T ) — N EENAS
Ko JBA B — St 98 R0, R B i S A5
M2 SRR, ELRp iR st 318 Drake 25091
MR, % e JE Microdeutopus gryllotalpa A4
Y FIER BE B AR G . Subida 25N BT R
TEER B AR 2 R T 2, BRI EE AR, (HA:

Yok, A7 W 5 i Neuparth 2125008, G.

locusta X £ A R UF (9 IE N AE ST, 76— E TN
XAE R AR AR o ARTREA S A, 18
HhHEE 5~35 JWHN, e sl R4 (AR Al i F A

RIS AR, ST ARk, t
AIFETERUOR o E8 B X AR B IR A A KA — 2
ARSI K ZEF AR FRZEE
FW], e 5 WE R B ARG IS N TS AT
Mclusky™ 435 3 /£ 2% Corophium volutator & B £h
JEJO R R 10~30, ASLEe AR 5~35 JuE N, HhAe)R
PR REHEA T IE R B AE K, fEIE R WA R
AR, B AR LS SRV N, Rirhae
JEF A B St B A R A 14 T 32
3.3 BELREXEERN LRI EFL.
FEREKNEE

F R K HP il B 5 R XK A Sl 5 A
A EREEN . fEREE 15~25 ‘CHERE 15~30
YN, AR SR 1 38 B OV A AR 0 1Y
RAET RN A KB B, MR, IR
JE (R R B K T3R5, B AR AR U SR AR I 2 1R
JEE AR G T B 3 5 it 2 DOV A 5 4 SR,
HAE OISR T |k B F e 40 2l - B G
Rk E R SR, IR R E R
KAEAKFHEESLKENRBINER, EWGELET
TR PN ) T R BRI B L AR ER B X P AR R
IRA R AsE AN 2, (AEARSEEREREE 30 HYAN ]
T EE A AR A KR T e A EE A, B
FHE I Hr A T B B A T K R B R AR A K A
BH

LA A R A5 R, A SR R ) R B B A
Sr it 2Pk, ARSI, BT A KA R Y
ARy N S Y AL AN e RN OB TR iR - i)
21.50 C, fidA KIREETEFY 20~25 C, BI7EIt
TEE N, oA J B W R 6% R 2 s 1 AR o S R
Ve

S 3k
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Effects of temperature and salinity on hatching , survival and growth of
amphipod crustacean ( Eogammarus sinensis )

XUE Su-yan'?*®*, ZHAO Fa-zhen®*", FANG lJian-guang®®, KONG Jie?, MAO Yu-ze*?,
ZHANG Ji-hong?®, ZHANG Qing-wen*

(1. Fisheries College, Ocean University of China, Qingdao 266003, China;
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Abstract: Eogammarus sinensis was reared at different temperatures, and salinities so as to analyze the
effects of temperature and salinity on its hatching, survival and growth. E.sinensis were sampled from
Haiyang shrimp cultural pond, Yantai city. The berried females were accustomed to the experimental con-
ditions gradually as the females were pregnant. In the temperature experiment, the larvae were reared in
beakers (the cubage of each was about 700 mL) at four temperatures (15, 20, 25, and 30 °C). The results
showed that the optimum temperature to the hatching was 20°C. The DG (daily growth) and the SGR (spe-
cific growth rate) of E.sinensis were significantly affected by temperature (P<0.01). The body length and
body wet weight increased ranging from 15°C to 25°C, and 25°C was the optimum temperature to the larval
growth. When the temperature is beyond 26, the growth was decreased. The above results suggested that
E.sinensis was able to have higher biomass and productivity ranging from 20°C to 25°C. According to cor-
relation equations and calculation results, optimum incubation temperature is 21.50 °C.On the other hand,
the survival rate of larvae had no significant differences affected by temperature (P>0.05). In the salinity
experiment, the animals were reared in the same beakers at seven salinities (5, 10, 15, 20, 25, 30 and 35).
The number of larvae and the survival rate were both increased at first and reduced later in succession, so
did the DG and SGR. There were no significant effects of salinity on the hatching, larval survival rate, the
DG and SGR (P>0.05). Temperature and salinity interaction experiments showed that the E.sinensis had
better ability to adapt to salinity, the development of its population was more affected by temperature than
by salinity.
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