~

i}

4

5 ikE REPOATS

. BEM pH MR BIEHEERMER XN

FERI A, "ria i, FFA, A OB, BETHR, R O@, RHm, EWE
AT e TR E R AR Y 2R R Y E S E, ) N 535011)

WE: AR BA. & EA pH 24644545 (Tapes dorsatus) e B E o HERF 0 %wm, UERAE A £k
AEFFEART RRIRE . #hE Fo pH 4L 2455075 B RS B4k, IR LT 5 MREME(8 C.
21°C. 24°C. 27°C. 30°C). 5 AN EHE(18. 21. 24, 27. 30)F= 5 A pH #E(5. 6. 7. 8. 9).

SRR, BB AR AR AR AR Frh B (P<0.05), 125 HEREH AR EE(P>0.05), £RE 18~
30 CRREN, HARMERENGAGZMAZG, MHBRFEBAGTSAESA, LATZNGRAEF
HAEYAMBEP<0.01), REEFHAFMEEASALAL T, KAEFHAFEMLS A H
AL 27 F= 24; pH AT AL R4 AR Fo i AR F7a R 2 & (P>0.05), pH h 6~9 BF, 4b4845254)
HEAFEFoHERE TR EL D, BBRE 18~30C, RAFEHHAEZIL(O I N)Hh 556~454; LHE

18~30, O : N 4 17.14~40.09; £ pH5~9 6B A, O : N 4 27.59~40.41. AFR 4R Ah 3t — 5 HF R ALES

iy AR A SERT — kA,

KRIA: 4B AR (Tapes dorsatus); 25,

RESZES: S917.4 CERARINAD: A
DOI: 10.11759/hykx20211007002

EEZRARNE (Tapes dorsatus)IBFRVSAINE, 8K S)
Y117 (Mollusca) . i # 4% (Lamellibranchia) . %5 # H
(Veneroida) . 75 BAF}(Veneridae) . ZRHR1EA & (Tapes), =
— P AR S AT AR K D2, EE AN TR
KOV, b E . HAC . BIREE. BRT. R K
FIE A5 FE R AU I, 76 b B TR0 . rE i
FE VMR Bl i A T 7E VR R VD o o e
WV, WAL o ml D3, LR Bef oG | AR R
X AP LI N e T 5, HAE IR FEY 20~30 °C, aEERE
[FI 20~408), AR, ShZRERIG T3 M A B i 5,
WA RSFRAE A o EET, b B e T X B R
FEELMEXIIE N E, FAEAEL 20 000 hm?, [
W LURHEFRIE  , FRA B 66 700 hm™,

HMERIAE R W R . FhEE L pH SEXTIEVE DK
(Y A 3G B A5 B e T ORTHE TR S Y
FEAREHNG ), ANMERBET S AR, B R
W T IR SR A 0 A8 AL S W A LS S RS2 . )
A AR A R A it A %) A A PR A R FE AR
FHEZ A, FB AR R HE 238 ] DL 4 5 ] 422 1 2
ARSI AR | AR B L R A A B Ak
X AR A 77 Bl ) (4 FE R R HE 2R R A A D i
T, 4% BRI HE WS (Urechis unicinctus)P . K75

2 pH; AERE; HAF

X EHES: 1000-3096(2022)10-0113-09

2kt 4 14 (Hexagrammos otakid)!™ . KB H H Il
(Amusium pleuronectes) | £1EEFENF (Cherax quad-
ricarinatus)® . ¥t} D (Pinctada mazatlanica)®% . H
AU EE A 00 A I 9 R AR ARSI MY A7
Gt e ISP T £ 2R R fh R U 4
X LI W AR 0 R D AT AHOCHRGE . AR R, BfE A
D) i 2 i s B P 5 SR A A, = 0 R A
VR DX R A R R, DR R B R R A N T

Wik H 38 2021-10-07; 101 HHH: 2021-12-21

W H: BRAARAA T FH (31873042); FEAKTE mifF & itk

I H (2018YFD0901406); ™ 74 5 i BF %& 1 %] 5 H (2018AB52002); )™

T4 [ SR RA 24 15 H (2021 GXNSFAA075008, 20181JA130308); [E 5

PR AL T < = F W 2RI R RN JE I H (Bhsfs002); ) P4 AL

T AR ZTEERN BE 3R THT H (2018KY0612); 2021 4FFF ) PU AL H 5 i

FELEY) 2 REPE TR 4 o S % R H T H (2021ZB02)

[Foundation: the National Natural Science Foundation of China, No. 31873042;
the National Key R&D Program of China, No. 2018YFD0901406; the Guangxi
Key R&D Program, No. 2018AB52002; the Guangxi Natural Science Founda-
tion Program, Nos. 2021GXNSFAA075008, 2018JJA130308; the State Oceanic

Administration Project: Beihai City’s “Thirteenth Five-Year” Marine Economic

Innovation and Development Demonstration Project, No. Bhsfs002; the Young
and middle-Aged Teachers' Basic Ability Improvement Project in Colleges and
Universities of Guangxi, No. 2018KY0612; the Guangxi Key Laboratory of
Marine Biodiversity Conservation Program, No. 2021ZB02]

PR A BEARI(1997—), Zo, 7oL, BihA:, FE N FEK N

RIS, E-mail: lulili6526@163.com; [N (1980—), MWIE1E

#, E-mail: bailirong1152@163.com

Marine Sciences / Vol. 46, No. 10/ 2022 113



HEIRkE REPOATS

B IR BT 10 A BT B E B S AR Tl 4R
WIS IRIIRLEE | R B2 R pH 0] i S5 ey VA AR 1 i 11 52
Wi, A BT R e A B A AR BORE, B
R 19 FRAE B AR A A AR LR 2 AR

U AR

1.1 A4

BRI R A PO AR LS, 1.5 5 D1, Pk
PEIE TSR . JCB O HR/IMEIE A, BRI L BRER
H75Y), T 40 cmx26 cm=25 cm HYER 2,45 SRl K Al
B3 d, KR 30 AAME, 385 A KA, A
B8 R K g ad u oK, SEaeim Kl o 2441 °C ER
JE K 2942, pH N 7.8+0.2, 24 h 78/, FHUT M kdioK,
KRR 2/3, 2B 4 3 (Chrysophyta) Fil
INER I (Chlorella vulgaris), SZH6 288 h 2 AU
W1,

R HERIRRAKE

Tab.1 Phenotypic data of T. dorsatus X+ SD; n =90
sef/mm  FeE/mm IR E/g AL TR/

59.33+5.00 39.03+£3.70 37.2445.68 1.48+0.44

1.2 RB7ik

TR EE SR 18 °C L 21 'C . 24 °C .27 ‘CHI 30°C
5 ANBEEE, FHUKASFRE RN AR B s 4 KR,
A 2 A IR IR RRE 24 h R T ICE SR ], 4%
b BE AR R 29, pH Hy 7.8+0.2.

REFELEE 18, 21, 24, 27 Fl 30 3£ 5 8
B, ASTRER B U K A SR 1K (S=29) Fl 38 4 B SR
) H K SO ERBC ], BAR AR L 0k, R 2 TR Eh
IFRRGE 24 h JE TSR, SEORIIIE], A5 R K AR
4 24°C, pH Ky 7.8+0.2,

pH SLHRE 5. 6. 7. 8, 94k 5 ABAEE, MK
pH >R FH 1 mol/L Y NaOH Al 1 mol/L Y HCI I,
R pH IFE0E 24 h U T056 . SEg 1], 4%
T BEAKARIRLEE R 24°C, #hEER 29,

TIE | SRR pH SRR A4 3 A PAT A — s
FIX B (C B ) SE0RH 20 emx12 cmx15 cm
G ET R O, B IPOAL 2 SEEZ AR,
2 L g7k G 7 BRI PR EE R 11, S P45 IR 5256 RS
e, TR SIS E] g 2 h, $R B I pH SEG RS2
]2 4 o T S5 i F W RO Hh ARE B4 ik S0 R 2
RO o SO0 E TR R Bl R A U S TR R K

gy, SRIE FREAR R RO G B SR G 152 98 . 7o L %
KO E] 0.01 mm), BT T4 65 C
THCF R E TR, AT RO RR R O 0 2
0.01 g).

1.3 #HHEF*

T AECR T HQ30 d v AU S 5 5 ik Uk B A
AETEARN Ro=[(D-D)<V/(Wxt), XH: Ro N
B A BT AR SR (mg/ (gh)); Do Bl D, 5353 525 TT
Uy RIS 6 235 SR 7K v 9 35 A 20K BB (mg/L); VSRR
K BARRL); w525 DAY SRR ER T BT it (g); ¢
NG R] (h) o

RER I FHUCOR RN ALk o HER R
N R=I(NNo)xVY(Wxt), K Ry 9 LA
EHEECR (mg/(g-h)); No Al N, 23 51 25 I Ui A2
A 7K R ) R BE (mg/L); Vo R R K AR (L),
W Ry S5 DU B ERARES T BT £ (g); ¢ A L3R B[] (h)

AA O N=(Ro/16)/ (Ry/14), R O : N Ny
o 5 I R S R RN HE R 2 R 1) HAE
1.4 EKEHHT

SRR DL Y E 45 ME 25 (MeantSD) R /R, i
JH Excel 2016 Xf i Bdm #1743, 1] SPSS 24 #k
R #EAT 5P 3R 5 22 43 BT (ANOVA), 41 [H] 22 5% % ]
LSD £ & 4%, Origin V 8.0 £, Ll P<0.051FN &
K OEFRAE, L P<0.01 F W 5 2K B4R U

2 &R

2.1 BEIAABSRREERREREN Y

AN T) T 85 X i 8% i s 1) A 238 I HE 2023 1Y) 5% i)
WE R IR 18~30 CIE I, RIS FE AR
B I RE R 3G i, AR Ak YE B 0.25~
0.78 mg/(g-h). kX4l 285 5 s 1) FE S0 ik 25 T
(F=8.998, P<0.05), 30 ‘C415 18 'C, 21 C, 24 C4l
] 2% 5 B 3 (P<0.05), 27°C415 18 C, 21 'C., 24 C
£ [H) 22 5 0 25 (P<0.05), Hip & ) 22 5 A g 3% (P>
0.05).

18~30 CYu PN, B 284 UG i HE 2 R Bl T =
S TFREE TR R, 18 CHHFE R &, 30 ChfHE
HREAE, HALEE R 0.015~0.039 mg/(g-h). R
XAl 25 0 HE 2R T 3 R W (F=3.797, P>0.05),
18 C415 24 °C (30 "C4[H] 22 5 1 3 (P<0.05), HAR%
4 [|] 22 A i 25 (P>0.05) .
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5 06 b
g b
N b
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E‘l’_‘ I “V
02H
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T/ C
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a

= 0.04 T ab
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> ab

£
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&

= 0.02H b [

b
| n | L 1 n | n 1
0.00" ¢ 21 24 27 30

R EE/C

P 1 LR i 25 i s PR S R MR R (1 5 )

Fig. 1

Influence of temperature on the oxygen consumption rate and the ammonia excretion rate of 7. dorsatus

T B B T R IR R AL Z B AA e R 225, K20 K3 [

The different letters on the column indicated that there are significant differences between the different groups, the same as Fig.2 and Fig.3

22 HREAMNAEBLHRAEFREY
AL

BEZRER IR AR AR AE SR 18 RN 27 B 4 S A

e/ IME AR R AR, HARETEE Y 0.26~0.79 mg/(g-h)

(P 2) o Eh B 0k 4l 28 I 109 8 S0 58 A I 35 50 T

(F=7.820, P<0.01). 7EBE SR EEVE RN, R 18 5k

FE 21 40, 24 41 . 27 4. 30 41814 257 B 3 (P<0.05),

HA 45 4 W) 22 58 1835 (P>0.05).

BEEZR AR MR M HE SR ER L 18 RN 24 B 43 il A
s/ MEFIEKRAE, HASEIEF 0.007~0.032 mg/(g-h)
(1#12), HhBEXT B2 SR HE R AT I 0 25 7 (F=12.693,
P<0.01), $hFF 18 Hih/EF 21, 24 F1 27 41, #hF 24
SRR 27, $hIE 30 SR 21 1 24 M BEER
(P<0.05), HARAA 812 5 A 5% (P>0.05),

0.04
ab
a
a
003 [
=
5 | b
S
£ o0t
w be
=
001k ¢
¢
1 L 1 L 1 L 1 L 1
0.007¢ 20 24 27 30

P2 ERRE X 2 i e AR S R R HR R A 52

1.0 a
I a [

0.8} [ g a
. [ |
e
=Y 0.6
E
F 04F
w b

i
0.2 H
| s | s | s | s |
0.0 18 21 24 27 30
bR
Fig. 2

2.3 pHA4LZMUHEAEFHRAEN TR

1 pHS~9 JEME N, Bl pH AY T i Bl 540 oA i #E
FORBESET R G NS, 78 pHS Fil pHS 43 5| LS
e/ IME R RAE, HARRE I 0.55~0.92 mg/(g-h)
(1 3). LAY pH S Bl N, pH el 5% 4 i 1 #E 41
R E 22 5 (F=2.509, P>0.05), pH8 415 pH5 .pH6

Influence of salinity on the oxygen consumption rate and the ammonia excretion rate of 7. dorsatus

4 [ A B35 22 5 (P<0.05), HARKdlm 2748 E
(P>0.05).

FEVCE N pH i P9 Bl 25 A i i HE 2R S FE R
R IR AR LA (B 3), pH XAl 28 06 10 HE 2
I (F=1.073, P>0.05), #2416 2% %A 0%
(P>0.05).
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ab
08k b ab

FESE A /(mg/(g-h))
(=)
N

0.4

‘g

2
]
B} T a
E 0.02f [
- a
N
5 |
#
0.01F
| 1 s 1 | s 1
0005 6 7 8 9
pH

K3 pH Xl HR i AR A R FHE R A R

02+
00 | 1 1 | 1
5 6 7 8 9
pH
Fig. 3

24 TREE. HEA pH 4R 454 O !
N # % %

BEZERIG ) O« N HINE 2 FiR. fEEEN 5
AR, O N HKE R E N T Sk 2T
¥, O N [ENEIEE 5.56~45.41, “FH{E N
22.51; TEERIEN 18~24 N, FfEREEM LT, O« NH
TRE, IFAE 24 BHARIER/IME 17.14, ZJ5%] 27 B X
ZIRTHE, O @ NAHMARLIE I Ry 17.14~40.09, T3
{84 29.88; pH M 5~6, O : N {HZ#i T}, pH 7E 6 i
N KM 40.41, ZJ5 pH 7E 7 Bf HVBE R F%, 17 pH
F 8 W NI, O N {HZAEILIEHE N 27.59~
40.41, “F¥{H N 32.60,

#x2 AEBE. hE. pH THEHEWRERL
Tab. 2 ratios of O and N (atomicity O : N) of T. dorsatus
at different temperatures, salinities, and pH

WE/C O:N | HE  O0:N pH O:N
18 5.56 18 30.10 5 28.61
21 20.45 21 23.33 6 40.41
24 19.12 24 17.14 7 27.59
27 22.01 27 38.73 8 31.41
30 45.41 30 40.09 9 34.97

3 i

3.1 BEMALBARIE R IR BN B h
T RASIR BN, AR AR 2 S A I 2

HEFRTE S AR BTN, DR R A (A —

S AT 2 7, HCAR 5% 7 T 22 V6L 90 PRl P o T 1

Influence of pH on the oxygen consumption rate and the ammonia excretion rate of 7. dorsatus

FheE i, Az, AR R A TR,
ARSI, Bl 2R G ) HE 2R B R T B RIS
BT, FEAUR R R g, IF R th AP
L XS5k Atrina pectinata)!™® | Wi (Scapharca
broughtonii)* " R K- 4 Wi (Crassostrea gigas)'
WhoE 45 1 —2%, M 5T Y5 (Ostrea rivularis)?*
SCih (Meretrix petechialis)®!, T8 (Naptunea cumin-
gii)?* . KA (Solen grandis)* WSS, Fe M4l
R e R v VR A BE T AT RE AR, R R Y Y
LBR(30 C) A IE B HIC LN 52 AR B . i X 22
S 1Y D PR AT R A PR A T — 2 SIC I i S D
13 7 TR B A A iR 7 F AR A5 R T T 34k
TR TR 1) S e U R S R A A DL S Y e R R
FElZ P, WIDDOWSPO i 7t th £ W, A WISk 5%
PFBE B AE A A AT BEX DL 2FE SR = A 5
32 HEEEAREAEAH ARG TR
T 7K AR BE R S I AR AR A R R HE A R &
BB Tz U, AR RN, NEMREHRE
T Y R B Y PR P R R B S g, R X i
AL, W2 TR AR LR, i
HE P FEECRAEER L 18 B BAR, MR EEAE 21~30 1
FlNFER R mHA R EAZ R ZES AR E, £
TEARER BT FLAE UG Bk PRI, 17 X 44 ey 6 B 1Y
T8 N RE e, R RS N 0 e e BE A E — 20 F
5o HEERAE Ry 18 71 30 HF4RAK, 1M 21~27 £
TR, RWIHAC G S 7E 123k B Y0 B S BR .
Kk, 5GBSR AHEE R, RN 24~27 Al HE 24
IR A K I AR L, XA  aRe
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HH TR LS RARRL. Ak, B RFE AR AR R AR
JESR AR N 6] 1 DL b A 22 5%, 9, 5 43 (Cyelin
asinensis)!' | 45W% (Sinonova culaconstricta)®™ . Hi[E
Wil (Mactra chinensis)? MRS it (Estellarca oliva-
cea)P B BT RAE AR FIHE SR AR B 2 0 20,

2218 Fil 16; 4HfHUR(Hemifusus ternatanus)i i KFE
SRR RS T IR ER O 28 1 2481 AR Sy
O EREAE 24 T 27 I, BEZRER IS ORE AR AIHER R
IREN B A, B A 22 R A R AT fE S AN Rl b 2
XoF 3 07 R R LA G, AR5 BORE FUR RHE R
IR IR SR 22 5%

33 pHX4LZMBHAEFHRAEN YW

pH YERKIRE — D E LIRS, ERASIREE
BERS R K 7= 3h ) 4 A R R AR BTG Bl KB
pH X XUk [ V) 7% (Perinereis aibuhitensis)3Ag FIR
TR EAR BEW, pH R 7.5 B 245 R AL AL
& 5 Gammarus fossarum 15 pH 4 4.5~5.0 F HAC
WRGBE, I FEEPIET Y. JAMES 5L B,
RIRH(Haliotis rubra)IFEE R MHEZ HAE pH KT
7 (R PR S AR BAMBERP 70 K- P W (C.
gigas) . KK & FH4EW5 (Ostrea edulis) . 250G Ul (Mytilus
edulis) M1 Venerupis decussata /WWF5E &, 7€ pH K
T 7, AT T, UK TR, SERE )
W R, 1K pH AR T HA R, INEEP L
B, AR (Urechis unicinctus)FESERTE pH H
k8 I AR AR, b Fsf B Bl i e % e HE %, i 0%
BR, 75 pH N 5~7 W}, #EARIIWFEMR, HBUARREIL
AN, WSS G . AR pH hy 5~6 B, Bl
2R BRI T FE R A HE 2R AR LR, R WK pH X
SRR 1 AR BTG S SE AR, T pH o 7~9 ), HAE
AR MHEE R B m, RT3 K8
b, AR A X DU ) A BRI A s R i 241
B pH RS H . — MG HL T, DIZETE pH 2 8~9 B FL
FE R FHEZ R Ik e KA, AT 2R B DL (Pinctada
fucata) W WEAE I ELZE pH S 8 W, KA H A M4
pleuronectes) " WIEAE H PRAE pH N 9 I}, i 2% 4 0 A
WEE R IAE pH N 8 B, 5 LiRBFF 4 RAHEl. pH
aof el 2 DL (4 1 AR B9 Bh AR ], HARRIS %50
TERF T R B, KA 4% ih i th (Haliotis laevigata)
fE pH 4 9.02 B, AR FTEE 50%, HIL, pH Kok
Tk Ry AR 2 0 DL ) A PR 0 AR K i A R S
1M A SR 7K Y pH 2 D 2 i 1Y pH.

34 BRBRMRASH

AALO : N ESPABREN -~ EES
B, FHCR IR A WK R TS g ARk AL G
Yoy AR B HE RO, St O ¢ N (EAEAG T
RE A IF o RE VRS T A RIS L. MAYZAUD g
W, AN O s NN 7 i, U LA BT RE R
2R TR AE B IKEDAM A K, s O « N{HZY
24 BF, WIHLAA R B B E RS A R
CONOVER Z5MHg i i O : N {HIe55 KNHLIA
FE R AR Bk S Yt RE . ARSI, TETRE
18~27 ‘CH}, BiZRERIGH O : N Ul N 5.56~22.01,
Ul B2 15 R 1D (4 R R 5, 30 'CRY, O @ N L
(B, N 45.41, ULBH T 32520 AR 1 e K 1k
GLRE, TEEREE N 18~24 I, BEZRARIAII O : N Ib
B 17.14~30.10, FfiEE T =m0 N RE, FEERREE N 27~
30 2 38.73~40.09, LIS HE L VLR D Fk K
Bk E, EARKZ; 78 pH A 5~9 B, HiZtH
W5 O+ N HAEASLIE B R 27.59~40.41, KT 24,
i B i 8 iy 2 BT FE TR I AN AR K AL R HERE L
AR AR B, A O« NEAMT, pH 7E 8 I HAE4
RMHFE R IR, RiE ARG AT 1Y pH Y[
L LRTR, RS MET, B E B A KR
JEOh 18~30 C, Ri&#HEN 24 i, Btk K pH
N 8o bIREER R EAR I N T IR T HAR
SR

& 3CHk:
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Abstract: To explore the effects of temperature, salinity and pH on oxygen consumption rate and ammonia excre-
tion rate of Tapes dorsatus. The effects of distinct temperature, salinity, and pH on the respiratory metabolism of 7.
dorsatus were studied by conducting an indoor experiment with ecological methods. Individually five temperature
gradients (18 C, 21 C, 24 C, 27 C, 30 C), five salinity gradients (18, 21, 24, 27, 30), and five pH gradients (5, 6,
7, 8, 9) were set for the observations. The results demonstrated that the temperature had a significant effect on the
oxygen consumption rate (P<0.05), but no such significant effect was found on the ammonia excretion rate
(P>0.05). In the temperature range of 18~30 ‘C, the oxygen consumption rate proliferated with the increase in
temperature, while the ammonia excretion rate diminished initially and then elevated with the temperature surge.
Salinity also demonstrated a significant effect on the oxygen consumption rate and the ammonia excretion rate
(P<0.01). The oxygen consumption rate and the ammonia excretion rate initially increased and then gradually di-
minished with increased salinity. The peak values of oxygen consumption rate and ammonia excretion rate appeared
at the salinity gradient of 27 and 24, respectively. Conversely, the oxygen consumption rate and the ammonia ex-
cretion rate (P>0.05) remained stable overall with the pH elevation, except when the pH was 6~9, where it slightly
changed. The ratio of oxygen consumption rate to ammonia removal rate (O : N) was found between 5.56 and 45.41
at 18~30 °C. At a salinity gradient of 18~30, the O . N ratio was observed between 17.14 and 40.09. In the range of
pH 5~9, O I N was measured between 27.59 and 40.41. The results provide a base for further study on the ecologi-
cal physiology of T' dorsatus.
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