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FEEEFRBES A ERHR

EfE4 T ERET OBEEAPY koo’
FAEKA? #ZTEMN? E&EH? kLA
(1. BRSPS B 201306; 2. HKSRRA Y& R 5ol 8 4 E S S
P E K TR A I B B K TR AT R E KRR AR R B L N SRR E IR HE 266071
3. F SR LR RS Sy e i B RE e E IR HS 2662375
4. SR EKTHARAR WA SRR 264312)

WE W ESZHRN=EEES R KHE Y (Crassostrea gigas) & & A0 R & HE DL 8 &/
DKM ESR, T2022F8 A, U=ZfFEM _FERKAEFAFRNE, ELARREHT XA
A mAEN /AR, RRBE, HEX, FEAFFRLMRBMXEESE, HETHEURX
FTREAFEQIRSHIBEFEN., FREF, ZHEKEFHIRAE, AR ERT T o FHRKE
¥, ELEEZFP>005); ZBES _BFERKEFHEEAE, HAXHFELEZ F(P<0.05), =
BERKH Y MARRAREF|MT ZFER KR (P<0.05), EHEAREFE T = FHEKHEY(P<0.01),
HEURILGHRRINERE T, ZHERKHEHNER®/HK . RN/ T Rk ay, X
BEZFMP>0.05; ZFERES _EERKESHNTRE/ R, /K. KAV FEEEZR
(P<0.05), = fEAKHS N ERGE/KEERT ZEERKESHP<0.05), EH#EH®R. 2 Kk2DEF
BT R KHE Y (P<0.05), =@M _EERKEGHAL LK TESA A 791~14.11 Fo
59.81~94.19, Hit, = AEKHE N T EZEEI TN EE T, —HERKEFHEEER DI HEE
Ffgfic AREFNBTEZTRB KA EUERNXKNEELE TR ZREM-T HIEH#,
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S BN, 1995 AT FRAE AL S0 T Rk
F| 40%~50%, A WEEEF 70%Ls L, AR
WRI B AKEE . RN O (5 K5,
2002); 2008 Ak E FRGH A AT WEIE T2k F] 40%~
100% (Li et al, 2009); 2009 4F 3 1725 i 3k K4 05 57 5
XAET- Bk 51% (A5, 2010); 2019 4EFL 1L F#58
XIETZRIE 50%~90% (BLAETHSE, 2020), FET- 15
ZRETE 8 AP TN H MR, A5 K
FUBSET IR . WA BRI P . R B A
Z LA 045 3 (Soletchnik ef al, 2007; HRIEHE,
2016), Hir, wiRSE— i E B IR AR Y an &
(Gagnaire et al, 2006), X 7% i A 4 4 15 A 151 K F
KAEZERL, FEO AWK S8 S kA K (F A
55, 2008); FiAk, MRS BEE IS Bl TR R
RV AE AR5 i 55 28 s RV 38 55 175 & A K
BEAET (B RS, 2005; Royer et al, 2007),

KAt = A5 R E L S A E M, A A K
P PLEE S . LB HRAE SRR A (Amiard et al,
2004; Nell ez al, 2005; Guo et al, 2008), JTEEAEN, 1
Fe G HIE AU v i X TS W T — R B SRR A
AW = A5 R 5 AR Z 18] 1 2 Py 2 R A B2 5
ZREENINE A B L, 28R E R =65
5 AR A R AR (E A, 2002) . AKALZI ALy
(Laing et al, 1994; ¥ ERISE, 1999; FLAHESE, 2001;
Lin et al, 2002), P& & (Normand et al, 2009). $i
¥ 71(Gagnaire et al, 2006; Azema et al, 2016; Haure et al,
2021). Rk fE(Duchemin et al, 2007)F16H 285 4 25 2%
S LA EAE, 2003). (HET KA =5k 5 —
FER BB | ARG A PS5 A8 B S LA B WAL 32 L 55 1
FEM AR WLHIE o A 5T IR A R i TR X — R R
B, SRABIA TR, DR K4is =R 5 A%
B AR A BURRAE | X EL M — A5 5 A A Ry

e it PR B9 BE TR 0 IO SRS o 408 2R ] 7 R A
PERLNL T 5 | K B R PRIE S, T AR 95 T SR B A DA
TR S

1 HRET®
1.1 SEIgdrad

STE T 2022 4F 8 H 15—30 H7E LA 7 il ik
SRS S B HEAT o SEI A AR B AR R Yy
WU AR SR RS VTE LI FRAE X, X 2 Rt g
2022 4F 5 AR AN, B FE R 10 mm 245,
S = AR AR K 552 5 8 (63.07+46.21) mm (n=30),
AR KRS 5 M (52.95+4.12) mm (n=30)., Pk d
L OEAFR/N—BAMES 30 H, IEVEST R
YR E DG, BB FRT 6.6<10° L 3258179
FRAE IR K RIS R IR A, H AR KRR
ACIRZS, B 55 3 d Ji, BB 9 MG T 4 A T A G 52
1.2 EWAHZ*E

1.2.1  S% A % E 5% SR FH B 47 37 K
P 2 PP A R UEK R L RSO | FEAE R HE
R, LRARGHETRWEHBELTRE, B
WS % ERTFE2017), W 1R,

STEGHAIA], T4 H 08:00, 12:00 F1 18:00 & 52
YK IR BEE(T) . $RBE(S). W4E(DO). pH. T4k
# a (Chl-a), T, S. DO #il pH XK TS5
SAATA(YST WTW, EE)IE, Chl-a RIS
& A (ACLW-USB, H Z) il % . 52 %5 1 [|] 7K & 4
(24.84+0.56) °C, *hJFH 30.12+0.17, pH N 8.17+0.16,
DO }(7.68+0.78) mg/L, Chl-a }(2.36+0.11) ng/L,
Wk A HLY (POM) M (6.20+1.11) mg/L, ki A HLER
(POC)>4(0.49+0.09) mg/L,

122 Sk IR RARERINE : St

3 7N\
Dissolved oxygen probe port % | 1 | \
] wkn RENERIRN
Water inlet Water outlet | | | | ®
B | S
hell posifion | B
e High balance tank \ ki < — <« — K
IR 2 / Kk | Storage tank Sea water
Respiratory chgmber | Water line ‘L P44 Baffle
[TTTTTITTTITT ] semoskin HEKIT
_| Experimental tank Water inlet
R
SHRE kA B E
Shunt tube Water outlet Shell position

K1 gk R 2R

Fig.1

Diagram of experimental flow-through system
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12 ANAKAE, SZRET, JORHATETE T3] 180~200 mL/min,
MR EZ G, B eSS S A G5 — A LK
FE v AN RCE 1 AMRGG, TR 9 AN
CRCECHE W) o 3 A X R O ARG ), R 3 >S54
CE 1 AN RRAL, PRE SIS K 3 5 o SR K
PP AT RIS, ARG IE 1 B8 — ZF 4R TR, 7R
WS WA AR 1L 20 3 /NI AR KA K KRR
100 mL, A F {45 200k 803 PAMAS (2@ Rifeil
[l 2~200 pm, S4031GO, 7 [ ) 2 /K BEI H 1 K AR
BRI YRR, AR TR e KRR E 3 vk, BRI
BEAKEERTARE] 3 A8l . R, 78 AK 0 BUKEE
1000 mL, &EANEFE]SH 2 ASFEF58E, FHTIE 450 C
KB 6 h FF-FREE(W,)i) Whatman GF/F B 5 £ 4t & il
(fL#2H 0.7 pm, FARA 47 mm)fhug, g H
0.5 mol/L i H R EL vhisk, 7 G FF S A UEEEAE 60 C
HET 48 h FRE (W), 4 450 CHIEE 6 h JGHRE
(Wiso) CREFIZE 0.000 1 ), 52 7K M v 2 77 Uk 4
(TPM)F1 POM FHEFE ;s 38, 1000 mL [ AZK F
K, FhIEZE TS 450 CHYKE 6 h 1) Whatman GF/F J§
MEELAEN 0.7 pm, FA2HK 25 mm) [, BEAE A RE G i)
M2 AL R R IRk, 60 CHET BIEET, R
Elementar EL #Y5C % 43 M1 (Elementar /A F], &)
ETKAK T POC RYHREE .

FEMEAIUCEE . K S EE o , WA ey i 2 fe
25 450 ‘CHI%E 6 h IF-FRE A Whatman GF/F 3535
YR (FLAE A 0.7 um, HAEHN 47 mm) L, flgERT
FH 0.5 mol/L B EREL vk, KA FF & 10 8 B AE
60 CHET 48 h FRHE (Ws), FHZE 450 CHIBE 6 h J5HK
H (Waso)o VAN E ZEfH th TPM Hl POM FHKE .

FEAAUR JHEZ R E - g A i 12 NP E,
1 EARIC S AS AY A W5 78— A I 25 v, BRI
FCE 1 RG9S S2 I 4H O B AHE) L 3 A
X HR A O A ) o TR AR SO0 R, K Ak i 7 P =
WKYIMEETF O, M5, S E B K T, TR
IE SRS, SR G S A i A A2 X (PreSens
Precision Sensing, 7 [E)i%: 22 Wil £ A~ W == )37 it
AR, DL IR N R A AR KT
WIS E 10%, HFEESEARINT 5 mg/L” 1E
LI A A W bR, BE AR UE IR Y A 2 5
P, Sk SR S A2 T A IR 0 KA . FEARSE
W R G, RO EEDHRI 100 mL K, F3E
LFYEPEREFLAR N 0.45 pm, HARN 47 mm)id gEHIF
WErEn, A 2~3 i —E P ke ez <, HTFEA
A0 5, B 2R A N A AR Vg A A RS WGB/T 12763
-2007)HR R IR R AN A AL T o

TS, AR RN AR e | 52
FAFE T A RERR A R 72 R, IR
A, Frut HOE, ZRR AR T 60 CHET
72h, PRHSETEMERHL T EAEEHZ 0.01 ).

1.3 FZBIEENITE

1.3.1 AR EIHIF

JE7K 3 (CR, L/h)= FRx(Cy—C,)/C, (1)
LA, FR A FKAE M (L/h), Co Fl C, 43 J %t
EH RS2 30 2 S 50 KR e A SO ) B
[FLRCR(AE, %)=

(F-E)/[(1-E)xF]*100% (Conover, 1966) )
K, E=WWs, Wi=Ws—Waso, Wa=We—W,, FH
E WEFBAER, F EEh A T E G, E
R FEER ALY T E W LA

FESH(OR, mgO,/h) = (DO, —DO) x Vit (3)
K, DO, F1 DO, 435l Ay 5% 56 45 o B %ok JE 2 0 S 46 26
IK P A E R E (mg/L), VORI EARBL(L), ¢ MFE
AT (h),

HEZ R (RE, mgN/h) = (N,— Ny) x Vit 4)
o, No F N, 5359 Sk S 90 235 R s F BR 2 R 52 56 2H 7K
H R (mg/L), VORPEIEARBUL), ¢ A
FREERTE] (h) o

HYTFEIRHELL V= (W/W)" < ¥, (5)
Krf, Yy, BAEYRAL T ERELE N ERSE
W IEhREE R (1 g), W, RIS sh D L 21T (),
Y SRR EAL AR BESEL, b o 0.67 (Wang et al, 2015).

A A HL=(OR/16)/(RE/14)(Widdows et al, 1988)  (6)

132 Kk ikH#

DA C=P+R+U+F  (7)
Kb, C oNEERE, P MERKBECERSAT), R AT
WehE, U NHRMEE, FoMHEZERE.

H K4 F1(SFG) [P, J/(h-g)] =4 — (R + U) (8)
1, [AMLAE(4)=C x AE, C=CR [L/(h-g)] x POM(mg/L)
x 23 (J/mg POM), ABFFRAETHAE AR, R
THEREEH T 1 mgPOM=237J, 1 mg0,=14.257,
1 mg NH;4-N= 24.93 J (Slobodkin et al, 1961; Widdows
et al, 1979; Gnaiger, 1983),

H R WSS Ty R e A Ry e W S 5 R
C.=P.+R.+U.+F. 9)
Kb, CoMEENR, PoAERKIRCERSRT), R AN
Wehse, U AHEM R, F.oZefk.

H K4y S [P, mg POC/(h-g)|=4.~(R.+U.)  (10)
A, [AAB#R (4.)=C, *AE,, C,=CR[L/(h-g)]xPOC(mg/L),
F.=C.x (1-AE), R.=0.85 x (12/32) x OR, U.=(12/28)
xRE (Bayne et al, 1983),
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1.4 HEFITS5SH

SLIGEUHE F Excel 2010 k3B, SEu6 25 HLLSE
P +AR1E2E (MeantSD) Rk ; K SPSS 26 4iit#k
P3R4 T B R 777 2299 BT (one-way ANOVA) 3L I,
K H Duncan’s ZH LR IRA M 257, P<0.05 M2
S, P<0.01 J2E 7 3 ; R Graphpad prism
7.0 FAFAER

2 GER59H

21 =RFEMSEEREBNERTEEILE

AR RRT AR AR A 5 114 5 K SRR [ A A5 DL
B2, = AG A A 1 B A7 2 41 40 T F K R AR
Ay 9 (5.66+1.90) L/(h-g) Fl 52.98% , A4 K 4t
Wi Y BEL A3 A 4 40 RO K S RN [R] Ak kR B A
(4.761.70) L/(h-g)Fll 47.02% ; = AR 1155 (4 9 7k 2
MFE SR T AR KA, AT EES
(P>0.05).

_ 8 3 CR ] 100°\\g
£ a 3 AE B
=2 180 8§
= 6f T a g
= L=y
& 1 2 a {60 2
g 41 LT £
g 140 @
2 <
;”:Jr 2t 10 %
< R
2 =
B 0 E
3n 2n 3n 2n
{5 Ploidy
Bl 2 = AR A A 5 Y U8 2K AN [R) A 3R

Fig.2 Clearance rate and absorption efficiency
of triploid and diploid C. gigas
(] A A LA [R5 PR A A W =2 [ AR A AN [] 2 B
R 2 18] 22 53 . 2% (P<0.05). R,
There are significant differences between the data labeled

with different letters for the same physiological rate and
different ploidy of C. gigas (P<0.05). The same below.

22 =REESZEERERR G E R LR

A AR A AR A W ) FE R R HE R L
Bl 3o AT A5 14 B AR 2T R R I HE
359124 (1.15+0.15) mg/(h-g)F1(0.091+0.011) mg/(h-g),
AT A W B B R A 2T AR SR AR R
W2k (1.76£0.19) mg/(h-g)F1(0.020+0.002) mg/(h-g); =
£ R K 4L W 10 FE AR B3 IR T A AR K 4 W
(P<0.05), HEZH W& & T A5 K AT 15(P<0.01).

N
n
.
e
—
W

'?\0 [1OR o
& = NR 'ﬁ,
= 2.0 b

& T a g
| ) T 1010 2
= 3 g
g = K35
H 1.0 5 8
z {005 &
” 2
M 0.5 b 15}
z :
¥ 0 0

3n  2n 3n  2n
£ Ploidy
B3 =5 RS AR A WG A R AR N HE R

Fig.3 Respiration rate and ammonia excretion
rate of triploid and diploid C. gigas

AR AR K A 0 AL LR 4, AR A
AR R K A5 O/N AE 43 518 (11.36+3.15)% Fil
(77.00£17.19)%, —fFARKA WG O/N B 55 5T =
f A A4 85(P<0.01),

100 -

1 3n
@ 2n T
80 -

A A L O:N ratio

N

3n 2n
f%E Ploidy

K4 =AfiRS AR A AW A R L
Fig.4 Oxygen to nitrogen ratio of triploid to diploid C. gigas

2.3 ZREESZREEREIFRREEW S SRS LR

AR AR AR R A R RE G LR 1.
FULES, RN ERE . FiLaety s
F AR ARG, (B0 W% 22 57 (P>0.05); —f5 kS
TARFARR T RE | HEIERE A KA AR B 2
A R g G RE ECRE IR T A R K A W
(P<0.05), 1HHEERE . ERK AN BEET AR K4
17 (P<0.05).

AR AR A R A BRI S A SR L 2, T
DVE ), A5 45 B BRI R AR ok 32 22
M agAaK, b i b A5 K w5 )
[F Ak £ 22 TIFOGE AR, A TR, Hetik i
o AR G BB B RN ) AR X T AR AR
FRUG, HJC R 2 5 (P>0.05); AR AR RK A
5 1) AR B AR AR T A A B 3 22 5 (P<0.05), =A%
AR 05 P P R it 21K T AR AR K 4 W5 (P<0.05),
AR A A= 4 A ) 10 258 T AR AR 4 W5 (P<0.01) .
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1 ZEES-EERKHEFEHOEERSZURASTET
Tab.1 Energy budget of triploid and diploid C. gigas (based on dry weight of soft tissue)
154 Ploidy HERE C/[I/(h-g)] [FMLEE A/[T/(h-g)]  PRWZEE R/[J/(h-g)]  HEHERE U/[T/(h-g)] K AT P/I/(h-g)]
3n 781.23+145.40° 413.90+77.03° 16.39+3.50° 2.270+0.286" 395.24+73.24°
2n 569.30+131.47° 267.69+61.82° 25.08+2.45° 0.487+0.165° 242.12+59.21°

W F—FIAFE bR 22 57 B3 (P<0.05). TRl

Note: Data with different superscript letters in the same column are significantly different (P<0.05). The same below.

*x2

=B S T EER AR R R ST (U AU )

Tab.2 Carbon budget of triploid and diploid C. gigas (based on dry weight of soft tissue)

51 Ploidy &k C/[mgC/(h-g)] [FfLHK 4./[mgC/(h-g)] MFUEK R/[mgC/(h-g)] iR U/[mgC/(h-g)] HKAR ST P/[mgC/(h-g)]

3n 2.85+0.79° 1.51+0.45° 0.37+0.08* 0.039+0.005* 1.10+0.37°

2n 1.99+0.64° 0.94+0.30° 0.56+0.12° 0.008+0.003° 0.37+0.18°

. AR BFGE S T AR, LRI TR % A
3 g B 4 K B 7 7 2 ), e R T ARG

3.0 ZREEMZEEREHOREREELR

DK Z IR S DL 2SR K g ) 1 — T W B A
f6br, Z Z MR R ZmRESE, 2015; £ P4, 2020),
ABFSE RIR, []— DX 38 ] — B B ) — AR — A%
NSRS T ) 2 S TR T i o~ =
AR AW 0 B8 K R S F AR K A WG . Mizuta 55
Q025 &P, TE3EE Gloucester Point #48,, [FlFf
KIS B = A5 5 AR R SE DN 4 W5 (Crassostra virginica)
(I8 7K 53 51 M (5.63+0.98) F1(4.69+0.43) L/(h-g), %
AL AR VTR R} RS R i O PR T = e O [ S e 2 N S
HWG Y T AR, X SRR -8 CAR
T, AR IRE AR AR W5 U K 3 Y 22 S A AR
HTREMIVEA G, AR5 & 0 6T RS
T PR b fof A5 6 22 X T K BURE ) A R AR T
fE AR K415 (Haure ef al, 2003).

[i) A 2050 26 2 o T g0 1 P DL 238 X6 £ 0 o T b I
Whe I EE AR bR . AR T, SRS AR R
W ) TR A 28380 i 2 25 5, AH = AR A i [l Ak 280
T AR A5 . Osterheld Z£(2023)WF58 X ¥, =
FEAR T A5 ARG U (Mytilus galloprovincialis) i) [F]
PR ST 3 R (86.042.4)% F1(84.8+1.4)% , 511 DL (1]
R G TC 03 M O E, X ARSI —.
AR, IR VR RSO E 22 A&
HNH AT 7 14 4% i (MacDonald er al, 1998), =A% &K
M A e T AT P, (A AL F8 805 A R B B b
BEYIE UL (Kesarcodi-Watson et al, 2001b),

=EEN EERK RO E R

B AL A R 2 AT 2 B B P DL 2 IR R R AR
AHAD A Ay 15 2h A9 2248 . HAT, XA

3.2

AMECEEFES, 2005), AMRBEEFREX —H
BIEF B, X HC A BT T R AR = A A A AR A 2
o EREW, BT, AR AR 4 b
FEAFMAR R A BE 2R, R KAIGFEA
R LT AR, (R R E S T A K,
Kesarcodi-Watson 4£(2001a)if 5 A ¥, =fFKS %
& R A WG (Saccostrea commercialis)HIFEE R 415
& 0.57 mg/(h-g) Al 0.70 mg/th-g), HEZE K45 N
0.042 mg/(h-g)F1 0.021 mg/(h-g), = fFIARJE A4 W)
FEECR B T AR, HHFE R B E R T A5k,
XSGR R—5 . AT REN, D
RS A ERAMEKR, ARSI, K
I 2 A 345 BRAIC (Tremblay e al, 2016); U124 4 7 5 5L
PR R RSO TE G, 1T 5 S SRR SRR G,
Horp 55 (7 L N Z R S 2807 i F 2 A
6 Fl, WNERREE-1. BRBE-3. BEMR WA WA HE-1. 6-
Tt 2 1 720 W 1 O T 8 1 0 28 W S A Tl , 2 S
il e B B v L 2R B MR (Hawkins er al, 1994), 4h,
DU 28 5 R HE ik 2 5 v 5 4 D A A 0 1 8 F AR a8
R A 5, EZHLBRAE TR N KA Z Wi 2 i (Aat)
W, (SR A S E R, R T R
T A 5% (Hawkins er al, 1996; JRIERAREE, 2022).

AR LONZEYF AR — N EHES
B, T PSR A6 S B R BT RS N RE T, B R
YRR RS R B L RS L R AR Al i e
Bk RS, 2014; FURIESE, 2017). MHMFRIF
55 kA= AR AL, AR W IR BERE ARSI 2 K A= AR Y
4k, 2 O/N=7.0~9.3 if, AEPRXS e i KRB,
FELUE AR £ (BB, 2021; RS,
2022); 4 O/N>24 I, A4 0k 32 2E LIRSS A0 105 1% 15
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A F (Mayzaud et al, 1973). AU EI, 1£R Tk
WEET, AR A AR KA O/N (AR shiE
FlZr 50 7.91~14.11 Fl 59.81~94.19, Hit, =A%k
Kt i B ZAERE Y R B T, AR AR A Y =
BEULREY) TS RIR I, X R ACIIR  1 25 HAf A
Qb T B 30 A A AR A e T T A
o M KB, =R RRGE e BaE 0 b
= B & T %K (Berthelin ef al, 2000; Ojea et al, 2004;
Qin et al, 2019), X SGAMFT LR —E . CAMTRENA,
D18 8 P A I A v 5 0 P R R i 34 o B %)
AE T SR X (Hawkins er al, 1996); D24k pymEk
G 0 AR5 v 5 7 B9 30 B o 7 oK R A R (B R R,
2005),

=5 FE K EIER R /AR B LB

AR AR T VEAR AR W R A BT RS Y — 30
HE L B S AR (Bayne, 2017). 38 1o A B 45 2500 %o
KA WG4 £ e /R AE AR N A BRI 0, AT DA B A 1k
RN R WA K AR TR . ABESE T, XK
WG BB AR/ . R RE/AK I TC e, (H =A%
PR AL IG )  EBe /B . R AL RE /BRI R T A5 AR 4
W, AGHEXTH A WA A R AT B R, AR AR
S ) IR U R/ I T AR A G, THE RE/
e W 3 i T AR AR AT A Re AR, AT A
KA A K 1 3 & T AR G . 5K S 4
(2000) X K 4 W5 F1 Qin £ (2019) X & s 4 W5
(Crassostrea hongkongensis)/HWFFE LB, —A5IADI 2
ARG BT AR IR, 08 1 RIS, AR DR
TRHE S AR 1.5 {52545, Osterheld %5(2023)WF5Y
R, 5AGEAEL, ARSI D EA S A K
W1, AR IR DL A KR I 20 SRR 3.5 4% .
XGAMRER 2. CAMRERYN, —A5RNEAE
B AR KRR T S HUAMRARE K 7 & (Shpigel et al,
1992; Hawkins et al, 2000; Qin et al, 2019); LA,
AR AW B MR R R AR, HPERR AR RO A
PRI 1/5 (JH—1245, 2000); 5 5 AME, =
FERXL5E 2 0 A K AL FAE T UK 55 1Y g K
ZHTFHEK, PEHFEF & F (Ruiz-Verdugo et al,
2000; Normand et al, 2008),

AW FE AR A A S E AT R A, 5
ARG, EE SRS, SRR A
AR A A BTy, TERB R PO ORI R B —
FE LI, A0 = A5 AR A 05 1 X AN ) A 455 J SR L1 i
IO S W PR TE 1 4 HILI AN TR, S 2w T 45 6 4
FERGAEY RN F R IR
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Abstract Crassostrea gigas, also known as Pacific oysters, are economic shellfish with the
widest range of cultivation, the highest yield in the world, and the most important type of mariculture
shellfish in China. However, many C. gigas have died during summer in coastal areas worldwide in
recent decades. In 2008, the mortality rate of C. gigas cultured in France reached 40%—-100%. In 2009,
the mortality rate of C. gigas in some area of Sanggou Bay reached 51%. In 2019, the mortality rate
of the Rushan area reached 50%-90%, with the death peak occurring in middle and late August.
There were many reasons for the large-scale death of C. gigas, such as temperature, dissolved oxygen,
salinity, disease, food availability, and reproduction levels, among which high temperature was the
most important abiotic stress factor. The high temperature in summer disturbed the enzyme
metabolism of C. gigas, resulting in slow or impeded growth. Furthermore, the reproduction and
spawning of C. gigas caused a large amount of protein consumption, and physical weakness
combined with high-temperature stress induced many deaths. Therefore, considering the problems
faced by C. gigas culture during high summer temperatures, the introduction of new varieties will
increase the economic benefits to the industry.

Due to its high sterility, triploid C. gigas has attributes such as a fast growth rate, resilience
excellent economic characteristics, and high energy conversion efficiency. In recent years, a certain
farmed scale has formed in China, especially in northern coastal areas. There have been many studies
on the biological and physiological differences between triploid and diploid C. gigas worldwide,
mainly focusing on the differences in growth characteristics, soft tissue components, gonadal
development, disease resistance, and gill structure. However, comparisons between triploid and
diploid C. gigas feeding, metabolic physiology, energy budget, and carbon budget have not been
reported. Focusing on the specific period of high temperatures in summer, this study investigated the
feeding and metabolic physiological characteristics of triploid and diploid C. gigas using the field
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flow method, and compared and analyzed their energy allocation strategies in response to a
high-temperature environment. The study provide data support for revealing the physiological
differences caused by the ploidy effect of C. gigas in order to assist with evaluating the culture
capacity.

Triploid and diploid C. gigas were selected as research objects in August 2022 to analyze the
differences in feeding and metabolic physiology and energy/carbon allocation strategies during high
temperatures in summer. Physiological parameters related to intake and metabolism, such as water
filtration rate, absorption efficiency, oxygen consumption rate, and ammonia discharge rate, were
determined based on the field flow method in Sanggou Bay, Rongcheng, Shandong Province, and
energy allocation and carbon allocation were estimated based on the principle of the energy budget.
The results revealed that the water filtration rate and assimilation efficiency of triploid C. gigas were
higher than those of diploid C. gigas, but there were no significant differences (P>0.05). There were
significant differences in the oxygen consumption rate and ammonia discharge rate between triploid
and diploid C. gigas (P<0.05). The oxygen consumption rate of triploid C. gigas was significantly
lower than that of diploid C. gigas (P<0.05), but ammonia discharge rate was significantly higher
than that of diploid C. gigas (P<0.01). The results of the energy and carbon budget analyses showed
that the feeding energy/carbon and assimilation energy/carbon values of triploid C. gigas were higher
than those of diploid C. gigas, but there was no significant difference (P>0.05). There were
significant differences in respiratory energy/carbon, excretion energy/carbon, and growth power
between triploid and diploid C. gigas (P<0.05). Respiratory energy/carbon values of triploid C. gigas
were significantly lower than those of diploid C. gigas (P<0.05), but excretion energy/carbon and
growth power values were significantly higher than those of diploid C. gigas (P<0.05). The
oxygen/nitrogen ratio of triploid and diploid C. gigas fluctuated in the range of 7.91-14.11 and
59.81-94.19, respectively. Moreover, the main energy supply substances of triploid C. gigas were
proteins, while the main energy supply substances of diploid C. gigas were carbohydrates and fats.
These results revealed the differences in energy allocation patterns associated with the ploidy effect
of C. gigas during high temperatures in summer.

From the perspective of individual physiology and ecology, this study found that, compared with
diploid C. gigas, triploid C. gigas showed certain advantages in energy allocation strategies by
adjusting feeding and metabolic physiological behaviors during the high-temperature summer.
However, the internal molecular mechanism of response strategies adopted by triploid C. gigas to
cope with an adverse environment is still unclear. Further interpretation at the molecular level needs
to be combined with omics and other systems biology techniques.

Key words Crassostrea gigas; Triploid; Diploid; Summer high temperature; Physiological energetics



