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N N ob B2 /1 — N =Y,
im X i e 2 X RIS B IE M AV S2 M
BEHET, T4, Fmxm, THH, F M,
% oW\, TERY, rFat
(1. B KPR 0 B R K A T, AR A 3 v AT R S R SR A SR
INRB AN RS AN E SR E, LR F5 266071;
2. H R ERFEEAERLGE, WHRESEREREDRELRE, LR FS 266071;
3. RN KRS S TR%, LR HH  266109)

WE: XALHARE %, R THHEERH XA EEEAFRRE KT
(20, 23. 26F029°C )y . R B R, MHWELET YL HEFRENA T TR
K, BERXRFZ0M &YW, BELEPHHMELE, MAHEXNY M FLE. B
REETMHEAEHMEENAGEA NG ERROAS, HEEZREYH. BTETH
EWRE TR, RABER NG ELST, 20 CRMFREE 513.71%. HHa b
1.89%- HE% # 522.94%. £ K # 561.47%, B ZHE20°C, HELH I EFRD, £Kk4
HHEEHRAAME. FELMNMEN, BENBBNELGEREKA I HEFLED W, &
A E L R o R OIR A M B R M0 B A SR R 46 E 0. 4. 8. 120 24, 48%872h
BAEAN, £20~29°C, MHANHT-AOCE &7t 5 BBt , H29°CEE THT-
AOCH KT H MW IR E 4. M W B & i8R k4% (2 SODFCATE M &, E#Mit24h
H ARy SODFrCATIE M F§ (K, H 8870 if IR Wy SODMCATHE X IR E# M B %,
MAERZEER AL F. GSTEREAII2hAMBREZAEMEEA T, MAE24h
B, AEYIREAE29°CH, GSTEMR F TH. AFTREN, & i Bk R4
BRAFRAERTENZ W, TEINAERENELI TR, ZTREZETHBATEL S
W—ANEEREE. HREEW, BHOETERERFE, ZWABMFELEFH, KENK
T23°C, #it26°C2 S HAKA E W EH #.

RERIE: whMb; RE; RERM; HANETSE

FE5SHES: S968.3 XakFRER: A

i JBE 2 B2 W 7K A AR U Bl ) A B B e T

TR A b, PUARS B R,

B R 22— DL — A O 9 1 B

We 5 19 A2 W S, HUA IR T AR T ] B B
W, — MRS, IR T R AR S i DLy AR
KA®E, (HYHE BT —ERBER, 25mH
AR, EEGIRIET. N, 55k D (dequipecten
opercularis)TE = M0 T, HLACAC 555 5 3% i,

i HE: 2017-11-20 f&EIHHEA: 2018-03-29

B R R Bz BB W, 7E T IR
1R YL 5| K HAE SN IR T S BB R A T AR

WL (Scapharca broughtonii) R RAIVE 7K P4 XL
e, FEMTT HA . @IEE 5 b [ B
W VAR K IR 8~35 m)BY KR . A
FBrdE e . BB, Wz E WA G,

BEE: EEESEZ LR KRS RESTH (UL606404); T 5 AL 5 HAR E K 5900 =il A S 5 MR Th Ak 5056 = 41
HrHIBL I H (LMEES-CTSP-2018-4); 51 [ /K 7= R} 2% 0F 58 Bt 23 /K 7= Wt 78 B 25k A< BL 7 b 55 9% % 151 (20603022017002);

R 18] [ B B 1) 397 & 1 2 4% 350 (2016 YFEO112600)
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e 1 R BEH ORGP 2 — o H T I A
P ME SRR S R, Al A AR BEIR D,
AT R T S R ARk, SRl ey N TG IR B
MR BEE TR 2B TN, HEFHTR
B, AU A R, TR I 25 2208 A
KERMEFFIR . AT, NRAERF
PET ARG v nl BE 5 ¥ Kl B ik e A e, R
1 focad A IR 20 ol BAT, X ek )
FEEEPENTH B SRR ez,
SO A~ IS T, R e i A R Y
30 5 ) S T AE o AT ST DA BE R A M BT A
PR VAR, RS T R X i R A e ) g i
PLED, & 17 XS DL R oA M2 B i) BF 5

GO, D e 0 R B BOR AR A B 4 A S R
i

1 MRS Tk

1.1 SRR

S BT R #8 DL, FR DB A RS AR
5085 Ly T R R A S DU 2, Y T 5T TS 1 A
HEY), WA K K (4.25£0.19) em AT,
BT PER14d, BIRKIE07.3£1.2) °C,
BREREMHAKIR, ELFTER, 5 E R
(Spirulina princeps) 2K o 256 BIF FH g /K L4 ik
DUVE R B &, W KpH N S8.14+0.13, ihE
33.15+0.26,

®1 HHEEMFHIE

Tab. 1

Biological characteristics of S. broughtonii

(meantSD, n=48)

7¢K/mm F¢ii/mm /g WHAT /g TR NI EE /%
shell length shell height wet body weight dry weight of soft tissue dry weight of shell condition index
42.17+1.96 32.19+1.77 19.63+2.68 0.87+0.19 8.53+1.18 10.22+1.25

T LI =R AT R /52T BT E) < 100%

Notes: condition index=(dry weight of soft tissue/dry weight of shell)x100%

1.2 LI

T 00 A A, Rk R A VM ek R B 3R 2 KR
F23~26 °C, Jep#f Xk Eik29 °C, KL, ASLE
i F 5 TE K50 em, 5830 em., 5520 cm)i% &
AR ERREE 520 (WP HR) . 23 26f129 °C, HNik
FEALHEE B AT, BEASEAT30 H R, AR
PR AT IR, DA2 o/ R AR T 2 HARIRE
1.3 BREERMHERNE

BESLEEFBIAL20cm,. Jl15cm. &
10 em) b4 o AP IR BT oS Uk, 2 Lifg
K, KR AR S mg/LLL b, R b R
10 minf5 , AW LGV BE A5 mg/LAY 48 5€ i W,
I ORUE SR E B AE K PRV 4] . B SR K
IBE 5 45 A BEOK A (G K SR B AR TR] o 4% Ak P44 1%
HANER, 2 AN RATTEXS), Lk
BFIA] 2 ho S0 45 o R T, AR bR R
O &2 o i BAR (FE . ST ), PR 6
&, ZEHBH KRS 5Es I, il LR TE
KA E, 60 CHET48 hEHE, 7 KFFRE .
T 2 552 6 07 i 7K A v R e A T, AR SR G
J EmH A A, A LR AR [IR, mg/(g-h)]
MHZEHR[FER, mg/(g-h)].

http://www.scxuebao.cn

IR =V(Cy—Cy)/ (N x t x W)
A, VAL KA (ML), Cp. CAr ks
B8 T 4 0145 SR B PEORE R B (mg/L), N SEEG
W, CHSEERRTEI(h), W T RBTE(g).
FER =1IR x (1 — AE)
K, IRATHER, AENFRMLE,

AE = (F—E)/[(1 —E) x F] x 100%
R, F=(POMITPM) R A LAY+ 5 ]
E=(POM/TPM) Ry @ v WL AT EH L], POM
F R ALY A, TPMER SISk ) & & .

1.4 FEESEMHIEFHNE

SCYG AR RIS E 24 h, B3 HAARIRES RAE
TR — A B GR DA LI, S5
S22 ho B2 S T WO I K IR BE 5 45 A B KA
K IR BRI, LR i SeE b 6 IR W O A A X
M SCIGIAN TR, 20X O B R
FLIE W 10 min5 4F Ry 5250 R IR I E], AR bR oK
fift 48 (DO) FI &, AL (NH =N FE 4 728 fb B FE 4
(ORMHFE R (NR). FELIEE G, HliFR R R
DN 55 T RS Gt L i), JFRRHEEE, 2
Je ) D18 R 55843 I8, 7E60 °CHERE it
T, hEHFETFRGEEM TR, %UT


http://www.scxuebao.cn

34 BEERAME, AF: IR SR ARt AR BT A R 1 f R R 575

AR ECR R %

OR[mg/(g-h)] = (Do—D;) x V/ (16 x W x 1)
K, ORNEBAMKRFTEFEA R, DOFIDOT 5
Sk 2B 25 6 HE 2 RN S 6 4 K A A A
(mg/L), VAHMWIHAER(L), WhT KT,
R S HR R I ] (h), 162K 4B 1Y BE R i
(g/mol),

NR[mg/(g-h)] = [(N,—No) x V'] /(1000 x W x t)
Ko, NROEAR TR HEE R, NoFIN 23 5k
SIS [ X R 4 RN S 56 4 7K AUV B (mg/L)
VAR AR, WA TRFRE(), hLRF
ZLIF R (h)

Qo = (My/My)" =1V
Kb, Qo TR X DL AR S sk B, M A
M5 5 R S0 T B (¢,) RS 6 VLB (2,) A L 44
W ORBENR.,
O :N=(OR/16)/(NR/14)

A, O+ NI A 0 R HE 2R Z A i LA

% F smarTROLL-MP & 5 56 ¥ 7K F 8 75 i
S, R U R A A A TR I K i A A
1.5 BEENME
eSS W

Cl1/(gh)]=G+R + U+ FI
Kb, CHIRERE, GHAKRE, R, U
JHEMEE, FoAHERERE . W IZ AKX TR A K
fit: G [J/(g'h)]=C-F-U-R,

A KAk J1(SFG) N sl Wy B B B Y fig i 5
THAE B0 O RE B 22 25, St il 46 A 4 A g
AR BE R

SFGJ/(gh)]=4 — (R + U)
A, A g ) B A (A=C-F).

A 5T o 7E HEAT RE B TR A A AT e
AT 1 mg POM=20.78 J; 1 mg 0,=14.24J;
1 mg NH,~N=24.87 J,

1.6 BEEMNE

FESLIIF ARG U0, 6. 12, 24, 48F172 hph
AL FEHLBOREM 3 R, R R AN 6
FRF MR 3IANHE, KW A HIARG-80 °CLRAT,
FHF RO R0 22 o 88 A ALY AL i (SOD) . 1 &
L& (CAT) . 43 bk H BR-Bi - % 7 B (GST) FHLAS bt
SAALRE J1 (T-AOC) 55 328 il 136 14 1) DN e 42 3t 59

\=

A (7 5 AR Y TR 5T T ) U IH 45 A5 TR A,
K FHBCAE I 2 2 W
1.7 B

i FHExcel 2013 F1SPSS 18.04% {1 ¥ 47 5 ¥ 43
FrAnfEEl, & H 5. &R )7 22 (One-Way ANOVA)
PEAT R A Hr, AN TA) Ak B ZH (8] 2R FH Turkey 5 i 3E
T2 H L, P<0.051F A [ 4b 3 ] 22 5 W 3%
b ife

2 g

21 BiEER RS

ok B Xt Sk 1 SR 114 5 W) A7 7 3 R R (P<
0.05), 7E/KE20~29 °C, Heb 5% £ R Bl 5 B 1) T
BT (K1), ETRE 20 °CH ik 2] H K AE8.27 mgy/
(g'h), H-5H AR R4 25 5 .3 (P<0.05), 29°C
AR i, #1232 mg/(gh),

=10 A ——HERR (18 F
o --a-- 353 FER )
o8 L 115 &
E E
3 112 o
g 6 g
8 {09 §
2 4| 7]
[} [}
& 106 %
2 8
%ﬁ; 103 2
= 0 : : : o &

20 23 26 29 a2

R
temperature /C

1 AEIRENBHIERRMPEZNIE
AN B R OR A A 2 57 3 (P<0.05), R IF]
Fig. 1 Effects of temperature on the ingestion rate and
faecal egestion rate of S. broughtonii

Different letters indicate significant difference among treatments
(P<0.05), the same below

TR o BEb S R R ) 22 S 2 (P>0.05),
TE/KI#20~29 °C, b itHF 3 2 B 1 B2 1) T i 171 0
A (ET), FEIREE20 °CH Ik B 5 K fE 1.14 mg/(gh),
29 °CHTHEZE R /)y, 240.84 mg/(gh).

22 TEIEETEHAOEEERMHIER

T 5 0T SR R SR A AE Bk 3 PR 5 T (P<0.05),,
EKIE20~29 °C,  RhmHFE SR Bl IR BE 1 T+ 5 25k
e E FEAR A AR AL S (B12) . TEIRBE26 °CHYFE
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=3 04 =
&0 —o— FEEH OR 5o
& —-a-- HFE & &
g A i‘fﬂfé&}i NR 103 E
ER 2
3 = 2
=
=t
z {o1 %
: £
=
% 0 - - - o £
5 20 23 26 29 s

Wi JE/°C temperatur

2 TEIREX @R ERMHE RN
Fig.2 Effects of temperature on the oxygen
consumption rate and the ammonia excretion

rate of S. broughtonii

A RIK B KA 1.74 mg/(g-h), 520 °CHI23 °Clid
JEE 2 12 5 B 35 (P<0.05). 4R 4R ST 229 °C
I, FEECE T FE-N1.43 mg/(g'h), 526 °CilJE4H
25 A (P>0.05),

T T b HE SR A AE B35 1R 5 0 (P<0.05),
FEIKH20~29 °C, ki HE 22 6 Bl vk B 19 7 v e 2
Jost e e BRI AR Lk B (F12) . TETR 23 °CH
HEA A B R{H0.11 mg/(g-h), MEEF SR
29 °CHY, HFZZ W # T F°50.07 mg/(g-h).

23 AEIERETEEHEEEO  N)EK

YL IR 1 HE T O ¢ NHG B AE 7K # 20~29 °C
Bifi 385 R B R TS K, LU AE o 9.38~18.38 (I413),
IT AR, 20123 °CAEFHZHO : NEF AL
F, 26M129 °CALFHAHO : NESRALE, 120 °C,
23°C526°C, 29 °CLLFRA A1 AYO « NHA I ¥ 2
5 (P<0.05),

24 ANELIEEXTEMHAIHENFIEE
IBLI R 4 Q0 TE23~26 °Cr K, M5.31; 1

30 ¢
B
24 t B
2 _ 18t
EZ 8 aA
-2t
6.
0
20 23 26 29

IR FZ/°C temperature

3 FEIRE X RO @ NES I
Fig. 3 Effects of temperature on O : N of S. broughtonii

26~29 °CH/lv, H0.52 (£2), BLHEE R Q 1
20~23 °CH K, H2.88, fE26~29 °Cix/Iv, N
0.38,
25 AELIEEXTEHEESW A

Bt 25 TR RE B, L RO B S RE . HEZEfE
AR KA S B Wb, IR I BE 0 HE T BE 2 4G
K b A (3. TTE TR, TR
B X b A B RE R BE AR KA 1 BRI
BIEA 3 22 57 (P<0.05),

AS TRV EE TR WL 0 A R U S R L R4
2.6 AELEEXT B S HEEMEAZI

1£20~29 °C, T-AOCHE I B i T+ 2 e T s

R2 KB BRI ERAME
Tab.2 The effect of temperature on

metabolism rate of S. broughtonii

RO FAEQ, HFE# Qi
temperature Qo of oxygen Qo of ammonia
consumption rate excretion rate
20~23 1.24 2.88
23~26 5.31 0.68
26~29 0.52 0.38

®3 BHEHATEERE THEEWX

Tab. 3 Energy budget of S. broughtonii at different temperatures J(gh)
I C FEHEC) L BE(R) HEMERE(U) HEFERE(F) 4 KA BE(SFG)
temperature consumption energy respiration energy excretion energy fecal energy scope for growth
20 102.83+26.42° 14.10+3.08" 1.94+0.42° 23.5943.86" 63.20+10.82°
23 31.55+10.08" 15.02+1.82° 2.66+0.58" 19.95+2 46" —6.08+7.13°
26 12.57+4.63% 24.80+2.62° 2.37+0.70° 17.90+2.87° -32.50+4.89°
29 4.11+1.38* 20.36+3.53® 1.78+0.24* 17.51+4.18" —-35.54+2.46°

W A AT R R R R R 4 I 2 7 B3 (P<0.05)

Notes: different letters in the same row indicate significant difference among treatments (P<0.05)
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x4 TRIBETHHEMESWXHE
Tab. 4 Energy budget equation of S. broughtonii at

different temperatures

EE/C e B IR
temperature energy budget equation
20 100C=13.71R+1.89U+22.94F+61.47G
23 100C=47.61R+8.44U+63.21F-19.26G
26 100C=197.33R+18.87U+142.44F-258.64G
29 100C=495.72R+43.31U+426.29F-865.33G

W ka st SN T-AOCTE 12~24 hif M AH X 5
B, 48 him, BR26 cCAbFRAIAN, HoAhiE 4 T-
AOCTFFEI S, AN[R) L BE X AR & B T-AOCHY 52
TE 8148 h22 57 i & (P<0.05); B B [\ A9 #E K,
ANTEIEE T 8 T-AOCHE 4 hlg T Tt i 5 R R,
24 hjm R B F AR, 23 oCAb B4 7E
48~72 h b FHAR BE W i v T A A 40, AN TR
Xof B FR T-AOCHY 52 Wi 75 128172 hiF A6 i & 1 2%
(P<0.05); A~ [A] i B X T IR AR T-AOCHA S M #£ 12 h
# 5 5. (P<0.05), 4~12 hitfj[a] N T-AOCTH 1 14
WA, 7624 ha& U 4 T-AOCH [ 3 T e A1,
ZIEEW FTE, Hr2e oCh R bR NI
{855 Hofth 45 b #4025 57 (P>0.05) . FR AR
T-AOCTEAN R 2 2 Hp i 1 A8 A s 4% % 7 B A A —
FEZER], H29 °CHRFE T M T-AOCH K T H fih &
2 (K 4-a),

7£20~29 °C, SODMICATI M Bl IR B 19 TH s
TG B R AN TR I KT SR P R Y
SODFICATIEMEAE4, 8. 12, 72 hitf 227 &
(P<0.05), i %t ZM £ 5 i SODFI C AT 14 52 M A
i3 (P>0.05), 4% 451 T 4P E R SODIE PEAE
12 hik Bl KAE J5 s T F, {272 hi) SODIF P
{55 T X R4 5 65 b SODYE 1 75 S5 8 hik 5]
KAE, 72 hiy SODTE VAR T x5 MR4H ; JHFBEAR
4~72 hilf] (8] P9 SODIE 1 4 5 A X 5 v i K F-, H:
Hr, 23 °CAA4 T B SODME 7E 12 hits B &b vy T HAth
B . SMERLCATIE PE7E20~26 °CilREF 12 h
IR E B KA, W29 °CHE JE Mrin 8 hED ik 3 5 kK
8, B BART20~26 °CHICATH KAH ; HTFJHE AR
CATIGEPETE29 °CAb P4 12~48 hafi 5 45 = 1 7K
s HECATIE M B — M I BIR ARk, HAE
29 °CAb 341 8~72 hitA [a] /) CATIE 14 BH B A F I Ath
REE (E4-b, o)

F£20~29 °C, GSTiGMEE4~72 W25 W%

(P<0.05). 7E4~12h, GST{fPEREE 1R T i
FI v, HoR AN E AR B GSTIE M 7E 29 °Cli
JET 12 hik Bl fe i, AR ) GSTIG PE7E23 °Cilit
JETR 12 hik B Fe . MiFE24 h, GSTIGPEFE3A-41
AUh KR R E TR, 48~72 h, AMNER P KR
JEE 20 GSTIG PEZ W3 T, B8 A iR h GST . 3%
BN 5 AR . 24~72 hiI a9 34N 4 4L GS TG
P35 2129 °CHfik (K 4-d).

3 WFie
31 RENEHE|SERMEI

B, JE S DU EE A 2F R A
B E — 5 RV LY 2 R ARG, IR T AR
BRI, MR DL PE AR,
PN A, 7E— 5 IR Y [P 05T DL 2 i) % 1 %
i o T ) 3 g v Y, (I R e G et
R I, R AR, AR R,
WL Y 45 B R AE20~29 CCEL B TR A HY . 7F ik
W20 °CF, ELmH 4% 4 20 2% B A B M Rk At
RN R R A R e oS P BT 5
R, MR EI20 °oCHf, RHEH B R
TR, 29°CT IR IR, {020 °CHEEF 4%,
BeEA NN, IR O S B0 2 LA
i, BEAR T A E AT E, I S B 2R
%‘FF%[H-]S]O

3.2 im T X i AH T IR A 3 B 22

T EE S5 DUACU R OGN R, X
DURFE AR A B m Y fEiE Bl
FEJE RN, DU A 38 Bl I i T e T
7 1 3 R L) AR R R AR RS
BT AIREE R, Ll i AR EOR A HEE R AR 20~
29 °CHB bt & R FE T i 52 Je 1 5 I AR A0 28 Ak
o, Hidp, FEECRTE26 cCih B R . HEEFR
TE23 °Cik Bl i KAE S 0 FEAK, XA Al fig 2 gt
i AE A I AR b BRI T A — B OR B HL
B Lk TE R AR By B A, Xl S R
PRGN IR 58 B3 D1 (Patinopecten yessoensis) i
5%, Aa] B PR 45 1% (Sinonovacula constricta) )il
FELE AR

Pk g R, XX‘?{’)H\?@EQQW{E*%%I.O~
2.5, FIH2.0520 AW EE R b, el
JE20~29 °CREMFEAF M Q,0fH 40.63~4.76, T3
B R2.24, 5EWHEFEP MR R LR, FEFE
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578 VL 8
12 b 020°C 24 1 g 020°C 20 i it 020°C
= il w23°C ll 023°C —~ hepatopancre: @23°C
IS 026°C P £ g 161 PHOPRRTTER w260
ER 129°C 3 el
R H x R Ro 12
NN O O 6 i} Rukv} O
Iz < . Jm e <
SSH) X =08
e s s
203 2 2
A g o 04
0 0
0 4 8 12 24 48 72 0 4 8 12 24 48 72 0 4 8 12 24 48 72
B 7] /h time F 1] /h time A5} 7]/h time
020°C ® 020°C 020°C
60 - 60 . 30
e 823°C fifg . 823°C e fiﬂfl’i’freas 823°C
—~ 50 | mantle m26°C —~ 25 patop m26°C
2 7 2 L
S S 2 40 2220
= > = > = >
o ® o ® h & 15 %
&9 e &9 : :
#5 2o 20 o 10
[alg ol s [ale
) o )
wn W n 5
0 0
0 4 8 12 24 48 72 0 4 8 12 24 48 72 0 4 8 12 24 48 72
B ]/h time F ] /h time B ]/h time
(b)
50 020°C 35 020°C 120 - R 020°C
AR 023°C 023°C hepatopancreas 823°C
= 40 | mantle #26°C 30 #26°C . 100 | K 826°C
%D 129°C %0 ’s 129°C g’ 129°C
S l o2 Sg %
=F 30 =220 52
HE HE T 4
g 2S5 + 0
g 20 g< E< 4
[Re) RS 10 [ne;
S 10 < <
o o 5 O 20
0 0 0
0 4 8 12 24 48 72 0 4 8 12 24 48 72 0 4 8 1224 48 72
B [A]/h time F 18] /h time H [E]/h time
(c)
160 020°C 150 - 020°C 240 - 020°C
AN * 823°C 1 " @23°C he fti Hff:freas @23°C
- mantle B26°C |5 |&ill B26°C . 200 [ POOPREEE mo6eC
g 120 129°C 2 129°C 2 129°C
Sz 52 Sz 160
2 == 90 Sz
£E g #3 25 120
B 60
& on Fag o) Bun
O ¢ 0o 80
%) 40 %2} %)
&) O 30 &) 40
0 0 0
0 4 8 1224 48 72 0 4 8 12 24 48 72 0 4 8 1224 48 72
F ] /h time F} []/h time B [8]/h time
(d)
B4 AEEEXRMEINER. 48, FFEBRT-AOC (a). SOD (b). CAT (¢)F1GST (d)HI SN

* 21 ] 22 5 B 3% (P<0.05)
Fig. 4 Effects of different temperatures on T-AOC (a), SOD (b), CAT (c) and GST (d) in mantle,

gill and hepatopancreas of S. broughtonii

* indicate significant difference among treatments (P<0.05)
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WA T (Ruditapes philippinarum)iy Q,fH 4 1.93,
UL AT 18 Qo fEL AN A, 33K 10, P ek o 0 3 32 )
SR ARG 55, R R S A

O : NI D) S e 3h W) 76 8 e RS S IR N i 2R
FIRT . RIS R W7 AR 0 e DG R Y, B Al
FHRE IR B e LU i — > B 24 b o A SR HLAAR T
FEMRE R S 2 M A H B, O« NEZY /7Y
WAL S 4 il 8 B AR 7 AL it g, O+ N
(220245 QSR AHLIARAE RE 3222 th i 105 2k K £k
B, O N K T24, HETH AP, K
S AEA R EE AL PR, RO - NfHAE9.46~
18.67, UL W77 S 56 T B2 V1o L A #2190 Jo 0
ifitaE . R E23 °C, O« NMEWSA G,
0 Sk P R PRt o AR AR R N X R il A B
EOP7IS1E RS

3.3 XA B B U ST RIS

R A5 18 7 DU S R o S G R A B R, —
JReAT 43 A 3R (DR & TR EE B T, AR
REHMP T IR E R, T T HEA el
S, AEE: DT 28 A A PEOIR 25 BB % 5 40l 1 IR
AR AL, THGE]— A7 14 Rl 5SS A (Cn i D
Mytilus edulis); X F U8 £ 5 H b % T B T+
R TR, AR R R A S X R AR Ak T 8RR
Rew R T, S8 TR AR Ak e AR Y B
WGP EREL, XA EEL R A ERRT
{149 184 0 17 o 8 9 (AN JE B2 Crepidula spp.); 1R
RAEE AP AT R M D, DA G AREXS
T VAR AR A HAH L8 1 R T R b, 3k
NRERES LB HRAREEHRZ, AT
B HC T (U415 Crassostrea spp.)o M A SZ 56 Gk mif
AR T e B 45 ST LUE H, b iy
25 RE B B R R TE i s b, AR S B
J& T3, T L EE X e A B i S R e 1
Gy

L3712 LT RN = 1 3 M N 12 s el
FIANTA] o PR R o 3 B RE Y 13%~34%, FEEfE
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Effects of temperature on energy metabolism and
antioxidant enzyme activities of Scapharca broughtonii

XUE Suyan '?,  WANG Jinye®, LlIJiagi'?, DING Jingkun', LI Yang',
XUHan', MAO Yuze"”, FANG Jianguang '
(1. Key Laboratory of Sustainable Development of Marine Fisheries, Shandong Provincial Key Laboratory of Fishery Resources
and Eco-environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Ministry of Agriculture, Qingdao 266071, China;
2. Laboratory for Marine Ecology and Environmental Science,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China;
3. College of Marine Science and Engineering, Qingdao Agriculture University, Qingdao 266109, China)

Abstract: The energy metabolism and antioxidant enzyme activities of Scapharca broughtonii at different
temperature levels (20, 23, 26 and 29 °C) were studied in the laboratory. The results showed that the ingestion rate
and the faecal egestion rate of S. broughtonii decreased with the increase of temperature. One-way ANOVA
showed that temperature significantly affected the ingestion rate of S. broughtonii, but had no significant effect on
the faecal egestion rate. The oxygen consumption rate and the ammonia excretion rate of S. broughtonii first
increased and then decreased with the increase of temperature. Through the energy balance equation, we found that
the temperature affected the energy allocation of S. broughtonii. Under the condition of 20 °C, the energy of
respiration was accounting for 13.71%, 1.89% in excretion, 22.94% in defecation, and 61.47% in growth.
However, when the temperature was above 20 °C, the ingested energy could be significantly decreased. Even
negative growth occurred. The analysis of variance showed that the temperature had significant differences on the
feeding capacity and growth capacity of S. broughtonii. The activities of antioxidant enzymes in the mantle
membrane, gill and hepatopancreas of S. broughtonii were sampled and tested at 0, 4, 8, 12, 24, 48 and 72 h after
the treatments of temperature. In the range of 20-29 °C, the activity of T-AOC first increased and then decreased,
and it was significantly lower at 29 °C than those at any other temperature groups. The results suggested that the
short-term high-temperature stimulation promoted the activities of SOD and CAT, but decreased them beyond 24 h.
The activities of SOD and CAT in gill and hepatopancreas were significantly affected by temperature, however,
they were not significantly affected by temperature in mantle membrane. GST activity increased significantly with
the increase of temperature within 4—12 h, but decreased significantly beyond 24 h, especially when the
temperature rose to 29 °C. Our studies have speculated that high temperature may lead to the reduction of
antioxidant capacity in the organism, which has a serious impact on the energy metabolism and immune capacity
of S. broughtonii. This may be an important reason for high death rate of S. broughtonii in summer. All the results
suggest that the temperature for the actual production of S. broughtonii should be maintained below 23 °C. It will

generate a large amount of energy consumption of S. broughtonii if the temperature exceeds 26 °C.
Key words: Scapharca broughtonii; temperature; energy metabolism; antioxidant enzyme activity
Corresponding author: MAO Yuze. E-mail: maoyz@ysfri.ac.cn

Funding projects: NSFC-Shandong Joint Fund for Marine Ecology and Environmental Sciences (U1606404);
Creative Team Project of the Laboratory for Marine Ecology and Environmental Science, Qingdao National
Laboratory for Marine Science and Technology (LMEES-CTSP-2018-4); Central Public-interest Scientific
Institution Basal Research Fund, YSFRI, CAFS (20603022017002); International Science & Technology
Cooperation Program of China (2016YFE0112600)

http://www.scxuebao.cn


http://www.scxuebao.cn

