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Comparison of bioenergetics between triploid
Crassostrea gigas and sibling diploid

ZHOU Yi-bing, SONG Jian, LI Xiao-yan, LI Hai-tao, ZHANG Guo-fan
( Key Laboratory of Maricultural Ecology in the Ministry of Agriculture , Dalian Fisheries University , Dalian 116023, China)

Abstract: The energy budgets , assimilation and conversion efficiency of 1-year-old triploid , Crassostrea gigas
were compared with those of sibling diploids. At S — 30C, 32% of the energy ingested by diploid oysters was
passed, 3.65% was ammonia excretion, 41.66% was respired and lost at heat, and 22.81% was used for
growth. Under same condition, among the energy fed by triploid , the feces accounted for 23% , the metabolism
about 40.65% , ammonia excretion about 7.54% ,and about 28.78% was used for growth. In general , triploids
spent 26% more energy for growth than diploids did, 13% more for assimilation, 106% more for ammonia
excretion and consumed 97% less energy for respiration. By means of coveriates test, the growth , assimilation,
and ammonia excretion energy of oysters were affected significantly by polyploid and temperature. No significant
difference was found between diploids and triploids in oxygen consumption. The net growth efficiencies of diploid
and triploid groups were 33.9% and 37.4% respectively, and the gross growth efficiencies of them were 22.8%
and 28.8% . Influence of polyploid and temperature on K; of oysters was significant, but the variation of K, may
be attributable to ambient temperature. The ratio of gonad dry weight and dry tissue of triploid group was 5% on
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average, and diploid individuals about 25.6% .
Key words: Crassostrea gigas triploidy; energy budget; energy conversion efficiency; temperature

ERERK V- E 4L 5 ( Crassostrea gigas) T 80 ERFPEXEEBS BEEHAFHBT, ERE, B
MRIEFHRE TRRAHRE, ME=EE L ER+HoRE, HERT —EWE=0E, 5T,
HRENLFEMERFERNAERER PN ARSI TR RSO A SIS EMAESHESL
Fo B MFLKAMERE R G SR, SR ER AR R, WK 5 R iR ; P 7 R B 0 R N 2%
MERHEER SR EBRCRE A SMER TR, Bk, AREE K FR SRR SRS FEER
MIAE BB EPRERT A EES S HRRM B N ENHRER, HE—EBE FRENLH#
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KT ZEEN KB MBIBFR, B BEEP T =454 (3n) 5 K (2n) 415 S A K IE 8
KE ORI ARE RS F B . B4, Tabarini(1984) 1738 T 3n % ¥ 5 1 ( Argopecten
irradiums ) B4 K A 55 FF 4E ; Stanley % (1984) BF 35 T N K & 25 001 £ 4% & BE Xt 25 W 4t W5 ( Crassostrea
virginica ) H£ 1< 9 1 ; Mason % Shumway(1988) tL3 T 3K 52 84 ( Mya arenaria )3n #1 2n W BB B 43 BOAS1E
Allen F1 Dowing(1986,1990) .Bruce % (1992) . Akashige 1 Fushimi(1992) . % £ R % (1999) % BE Ml T X
F-HEALEE 3n A K AEFAAL A RS FE 52510 ; Hand F1 Nell % (1993, 1994, 1998) 3t & JB 45 4t
( Saccostrea commercialis )3n 1 2n 78 K FET- R EFEBE N HT T HE, X TFRFHEHY 3n BEE Y
XPERBIRENS R ABRE, AXELZRELRG TR T KEHE4YE 30 f 20 ZRRIBRE T R4
KHH GEREABEMERBCURFIE, DIBR =R BA A RN RE AR ME, HEH
HeE BRI, Z WM IT M H# AT HRBE RS 3n BEKR A 7= S IE R S, Ha T RENS
FEA S R ABGHE SR T 2R KR
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LRT199F3-6 AT, TRNKBTARETEMNXAER 1998 EFFBIEG 1 B0,
LR WA ZE NI 10d, 8 B B E/NEREE ( Cholovella spp. ) TUIK , 3T K K/ NER IR B (R IS7EEZ
ﬂ' 6 x 104 gﬂﬂﬂo

1.2 SLWHE

4% 5 « I ] PARTEC PAS — [ %% 40 (X (B ) % e a1 ),

ELERRIT:LRZE 5.10.15.20 M 25CHNMBREAFE, B—REKCEBESS> ITWA, 54
o Ratys, EEYH ERKELRSHFHRMER, iE FAEREH 2 (WMK-0)#EE,5ETH
BHEEFEN(MID-233), B AR A BERER 0.5C, EEZ XA ELHRBE, rEEETE# B
EFHHRERER,

FEE R FHM RN E PR ERAE S.SL T O F#HT, K FH Winkler B0 E H G RE € &, HE
itk S5 28 ) 2% BC R 2 U E AL R HE A K R R R

BERNE - BREEXBREAFBRETHIT, LREFEN 8h, HEWEREN 6 x 10° Hfig-mL-', FE 2
h WEERIRE, I KA E LRI BRI E ., BB E I A R RO T .

RIS B 2 - VRO IR R 288 2 S IR B B B 4T 2 B I, 6 PR A LZE S00C T R4 6 h, 3
E, H0.5MBARER LS HERBEXGHTHR—AXE)G, 65CHT 48 h, /RE, £ IHF P (SX
-4 -10)AEF(500C,6 h) LATUE K. MREEIKE LB T E 41 45 &9 Rl L 3 3. (Ab)

Ab = 1 — (Fun/Forgan)/ (Bag/Eorgan)
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AH, Fa/ Forgan WERHE R K E S B SEB P AR S B G g/ Eag N REERMKESESXE
A PLUE & BRE ),
ERPEMNEEHAMR - RENENHERE AR HEME LY, PR EDEERR
B, BHE 495 30 71 20 BERRAE(C) (FIfLRE(A) FFIRAE(R) HEMEBE (U) FAR R (P),
HY 30 A 20 WA SAERKBER(K) MHREKBR(K) 20 FXiTHE:K = P/C x
100% , Ky = P/Ax 100%

2 ERAMH

2.1 =M EERNERTE R EREEASS
P85 3n M 20 EARIBE THMAERBTE X -4 -d)FREAIR 1, B3 190,30 M 2n B4
KIE R E A S mgim,

F1 HiFnf 20 ERRBENFETHRRENELTE (/1)
Tab.1 The ingested energy and scope of growth of triploid and diploid oysters in different temperatures and weights

BE(T) f HBEEW-4H'd)  FEREG®-'d)  HRERW-PT4) EKEEG-S'-d) HMEROD-AHd)

5 2n 100.33* £ 16.26 45.15°+7.32 37.91°+6.30 1.81*£0.62 5.43°+1.11
3n 111.79°+27.95 60.36° £ 15.10 37.39°+4.2 13.14°+3.83 9.83°+7.02

10 2n 238.67°+ 21.62 119.34° £ 10.81 49.14*+3.35 66.48£5.12 3.91°£2.07
3n 251.15°+38.35 149.46° + 27 .60 52.66° £ 7.64 85.17°+13.03 11.63°+7.11

15 2n 236.90° £ 28,40 139.78°£16.75 61.48°+2.61 72.26°+£9.91 6.03*+4.40
3n 250.96° + 24.29 170.65° + 16.52 64.72°+6.08 87.64°+5.56 18.29° +4.91

20 2n 267.22°+52.22 190.9° £ 18.61 103.07°+ 28.38 92.01°+7.75 8.01*+4.94
3n 281.53% + 145.96 236.49° + 38.60 104.94° +19.74 110.91° + 14.27 20.64° £ 5.39

25 2n 301.55+47.31 241.24* + 37.85 143.65° + 22.69 84.54°£7.03 13.05°+8.81
3n 321° £ 44.51 285.70°+ 39.63 146.80° + 24.. 14 113.51°+ 10.61 25.37°+6.14

30 2n 290,53+ 57.34 228.99° + 48.82 202.73% + 58.87* 10.28°+21.16 15.99°£11.15
3n 303° £ 56.56 267.54° + 48.01 211.21°+38.95 26.93°+3.89 29.4°15.49

¥ 2n 239.20° + 76.46 160.8989° + 73.5291 99.66% + 64.56 54.56° £37.47 8.74°£7.04
3n 253.24°+ 78.19 195.0344° + 84..4597 102.95° + 64.63 72.89° +40.97 19.19°+8.78

*:2n TE =(52.5+£19.17)mg; 3n T&E = (60.17+26.27)mg,

MHESNERRN  REMERTERBELM(F,= 6.32,P< 0.019); A p B REAI 5347, 2n
M 3n FEAHFMAE T (=53.50mg) AL A KB ERMY 5% K BERESHEE, WAEKTEZIEEN
R B E W (Fepm=119.12, P <0.001;F,4=29.29, P <0.001),

REERA, HGREERER K 95% thok B IR E MG, 38 R AL EE B E 32 2R E AE K %
BAERI(F,=126.5, P <0.001;Fyi0=18.41, P <0.001),

HIGHEARETRMN U MEEET R 91% BB E (Fen=101.574; P <0.001) 5| &; 2K %, %
380N X B £ RE A PF IR AR I E B AR ,

BR PR F 2R R B MR iR RS B EEH, H3n M 2n HRAL —ERE
HZER, HE1ME2TR,2n M 3n A FE(70.75+3.86)mg At , EKFAE (kJ-ind" ' -d) SREE—F
BEARERMXH, BHET 20CHFHREME, REAECT 2 n A KTE L HAME, X EKEHEE
ZREMBELEANNMEERFTRAR, BB FREERFE, 7£10~30CHEE N, 445 2n F1 3n K
A KB5S PPIR AE 2t (P/R) P BE 18 B8 F 0 i R, T PR AR BE S Rl L BB 2 L (RZA) MR IR BE 1 B 7, B4
H5RE(G, COWERRASIMTALRE:
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3n:R/A=10.0880 +2.282t (R?=0.817, F=13.38, P<0.05)
P/R=231.950 - 6.8550t (R*=0.958, F=68.21, P <0.05)

2n:R/A=9.7240 +2.5476t (R>=0.878, F=21.51, P <0.05)
P/R=218.770 - 6.9940t (R*=0.953, F=61.44, P <0.005)

HEAFEAR, SHAEAMEE,2n R/A (8K IEE M P/R #IFEIGEE YK TF 3n,
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Fig.1 The energy distribution of diploids Fig.2 The energy distribution of triploids
in different temperatures in different temperatures

R2 ZHESEXEFHGS _EEETRRETHERSEMSEKGIRMEER
Tab.2 Comparison of energy distribution and net growth efficiency of triploids with diploids in different temperatures

BE(T) &t FRE(%) BEKBEK,, %) BELKREXK, %) R/A(% ) P/R(%)
5 2n 45.00 4.01 1.79 87.66 1.27
3n 54.00 21.77 11.75 60.53 38.16
10 2n 50.00 55.71 27.85 39.59 147
3n 59.51 56.99 33.01 31.02 201
15 2n 59.00 51.70 30.5 45.36 109
3n 68.00 51.36 34.92 38.43 132
20 2n 1.4 48.20 34.43 54.53 85.78
3n 84.00 46.90 39.40 44.65 104
25 2n 80.00 35.04 28.04 59.76 57.58
3n 89.00 39.73 35.36 51.54 76.64
30 2n 78.82 4.49 3.54 87.58 5.79
"3n 88.30 10.07 8.89 78.78 12.91
¥y 2n 67.25 33.91 22.81
3n 77.01 37.37 28.78

2.2 445 3n # 2n HEEB R LRRMAE R

HYi3n S2n EBHBBRMEKR 2, ZHERE, BEMGEX K /2058 B0% 8K
F (Fiem =186.061, P <0.001;Fyq=58.416, P<0.01),{H K, 255§ 97% & 8 F B E (Fem = 35. 157,
P<0.00) X K, RERM B EL W, XTEEEL TRICERME KBRS RGNS EEHTE.

B3R 1 B AT 48 W5 7E 5~ 30CK/RM T, A (53.50£20.26)mg Bf 3n 55 2n fER W KX L HF 2.

2n:100C = 41.66R + 22.81P + 31.88F + 3.65U

3n: 100C = 40.65R + 28.78P + 23.03F + 7.54U
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%2 1 AT 5 AT RIS R R, B E A3 A i ' A R A R B E MR (F,, =40.621,
P <0.001;Fp5q=79.48, P <0.001),3n R AE R BEF T 20, 2025 2n 19 2.06 1,

2.3 445 3n A 2n BPERRTE S

M#E 3,30 H GRS HTEYR 5%, WMIE4.2%F 7.5% ;20 FIH 25.6% , L E%E 19.1% ~
33.8% o ZHERK, FEEX AR IR B B A B B KV (Foe = 20.843, P<0.01),
£3 9 3n F0 2n HARMILLR
Tab.3 Comparison of gonad index of triploids with diploids

[ 5 %

fitE % (F&,mg) — —— — ——— HRIB(%)
mg- ind kJ+ind”~ mg*ind kJ-ind

2n 80.47+10.81 16.47 +5.66 0.7627 £+ 0.2620 64+7 8.932 + 0.9665 25.6+7.50

3n 64.4+27 3.07+1.81 0.1423 +0.0842 61.33 +25.97 8.060+3.62 5.0£2.21

3 itie

Xt A 2445 3n A 2n BE B WA AE A LU R BH , B & 4 1 4% 71 (the scope of growth) 77 7 B B 1
EZH, X SEFREFPPHHGERBERAESERRE -BH. FEMHERN, AK—FK 3n KEHELH
WA EAN oan i 124820 % 1. 5450 BEWEH 1.769, sn XM ERKEEERERE P hER
BEALRMPE, HIW,1.5~2FRM I BREAHBPHATER W1 3BEL4E2L B8R 4
% 3n 5 2n KPR T Z PN ER T E R RO AR, &, 3nHFGdTHNT —ER
ik, GBI, FEEENTRER, EMEY KT HALY M Macoma balthicat K AEH Y
MEEEMNEEREAEEEMEX, HANEHMER, SENXEERFHXHEENASFNERNMEERE
B -1 EEE -3 AT -1 o BEEREAMMBEREERMNEE, CHIFEREAN, R
EEXREERBSENEREFNBEIER (DHEGERHNMEEARMKHEER, B8 EAZULH
A ; 3% Koehn 1 Schumway! © 13758 , 3 ¥ 41 45 9 A 1 SR A A B9 25 4 JE 388 a1 74 78, 3 SRAR 8 (
routine metabolism ) [ 7% & BE 1 11 7 % 1% ; Garton 20 7 1282 T Mulinia lateralis BE B 56 L3 % 5 Mk 4%
EEMXER, BUEAATHENME, ALBin 5 mWEEREREREHB LN, B FESFR
B, EHREET 3Sn EERYBMET 20, AN EMFAAREEER TEE. (2)ERAHARIH
EMER, AR 1FEFEIHER,3n WHEHEBEEEES T 20, KAV R H G2 ¥ ime R E
HEER S TFTREAREAENBRBTE, KRS58 BEATKE ANHATERRERAX, 4
ERRABRE, IYEABRERAHERS, AR ERINSEKNEASRGRMERIBRPEERE
R EEERAA X, LAMKFTRERA Sn H Kk 20 BFENERNBEARAHMAR. EEH
as(81g% on #1 3n KV HEAHGHAMRS LRERER, Sn G EAR BEMEXSBEAENEERT
2n,

M, 3n M HN T 2n EBF ENRE N THEEMEYF AR FTB ., —i 3ot RS
BEHH 5%, BEMT 2n 8 25.6%, B H, BT UM M IR 48 BBE MR K/ m. M METEH
50mg 3 Z 200mg B, PEAR S B AT B1 20% ~ 30% 32 B B 50% ~ 60% ° ), 3In IR R EBEEHIE, Bk
EHPRERHALAPEEHNEREROWEETAEHAREE, ARTEELSRBTEREK.

BELW A F, 7 20CH ,2n 89 P/REN 74% , A 0CTAEKTE L RAMHEHLZ T, 3n &
20CHf P/REN 102% , B 30CH A B B, BIRAEREMEBEKX, BR,BEXNERESE
BREESBENZEEG S ERW, TRE R RBERIET. Davisl © &8, % 7~8 AR,3
n AVHEHGGHMNF 2 A RKAMBERE FHBEHRRKIE, D 220CHMERKREABKRT 16T
o KERE, 20 AETEBEAMAE T WREEMRRL, # Muki Shigel £ 1138, % 8 ~ 15CH, K F
AW 2n BB ERMEREN AT 300, B 20 REEZ T REFNHERAL;HEA0CT, b F3ntk
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REERERK HHSTHE BEORSBE AKENEHERTS T 20, AEEREWMMAE ST, E
ROV B IR T, AR 52 B BUBR AR SR B 4R RE R AR W B B A A KT S RS E BT E
BFEE, HUILAT R, HY 3n bt 2n BB EMASEA T ST ARNAEE 2] Bk TR A AN
WERMRE . 540,30 HEu5 B B 0 e B 10O T I A R B T P A 0 A A R X 3 T BT
W7 ERE LW SRERNFEAER N A ZISRRE.
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