H39% 1L o B dt R Vol.39, No.1
2018 4 2 A PROGRESS IN FISHERY SCIENCES Feb., 2018
DOI: 10.11758/yykxjz.20161220001 http://www.yykxjz.cn/

XUFT, ETFE, i, IMEE, SR, P, KA E Bl R IE RS K AL AR, 2018,

39(1): 114-119

Liu Y, Wang WJ, Yang JM, Sun GH, Ma JJ, Li HJ. Analysis on physiological metabolism in reciprocal cross families of high
glycogen content line of Pacific oyster (Crassostrea gigas). Progress in Fishery Sciences, 2018, 39(1): 114-119

KSR SEFmMAERTRANEERE

A WM OELE?
(1. bRk S areebe L

E-S S

2013065 2. WIZREWEFEFISIHEMN TR MG

INE A DR FgE?

264006;

3. AN KGR e 264003)
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JE A R AFE 22 5 00 H S MNIE S SS 4, IBOK A | #E
SR HEER 3 MR PR IR G [ S R FIIE AL
FEAAAE PG LR 2E 5%, DU 1 805 i 1
A O FR 55 IR SRR Al R 1 T A PEA 4R
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1 HHEH%
1.1 SEIedl

2014 4F 6 ATEILASEMNEB R B WL 2 AR
BT RNEERSEXRER A IEXR BNE
A, RPN RAARE 4 DTEH: Ad
AAAQxAJ) . H 24 BB(BYxBJE). IEAC4 AB
(AQ*BE) ML BABYXAD) o LEILIZR A £ s Ui
M2 21 DA SRS, A5 SEIR 2 (B2 2
300 M) BEPLAIEL 30 ASFE S T A /b, o
% 2H By 7% 7 (Shell height, SH) . 1 # (Wet weight, WW)
FHRARER T 5 (Edible part dry weight, W)JC i % 2 5
(£ 1); HIEACH AB 145 % £ (Glycogen content,
GO, HWK M4 BA. HEZY AA, A4
BB B i, BRI 1 A 2,

x1 AREZHAMKEEREEX RS T
Tab.1 Statistics characters of C. gigas in different
experiment groups

A I fAe 2
st oo wm TR
Grouns Shell height Wet weight (g) Edible part
P (mm) ghtie dry weight (g)
AA 99.47+10.16 96.04+20.26 2.00+0.51
BB 107.18+14.03  106.45+22.88 2.01+1.10
AB 95.90+21.61 97.19+£39.08 1.91+0.76
BA 100.3249.78 88.68+21.31 1.86+0.63

T A FEPEARAS 2 2 8] 10 . 25 22 5 (P>0.05)
Note: There were no significant differences in the same
column (P>0.05)

1.2 G H*E

121 # #5394 SEHRRRE DL 5e 2 1 1 B A
WRTERRIG, B35 7 d, WEAFEAHEBTSR, 8K
100%4 7K 1 ¥k, FH- 8002 &8 19/ H 22 JE & (Nitzschia
closterium f.minutissima). #5525 26 A s i 3 A0
EEE, AWILIEER 1CH 1 YRR, BT R
S 20°C ., EhEEA 32 i [ sh i RE 4R AL i
PFRAFFRE P, RIS IR KRNI K 5
R
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SEIS4H Groups
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Fig.1 The comparison of glycogen content
between different experiment groups

ANTF) - BE R IR 22 53 . % (P<0.05). R Al
Different letters denoted significant differences (P<0.05). The
same as below

122 #RAEGMNE  BEESENE S K Wang
Z5(2015), B8R TS AR 5 78 70 BIF S R AR
iz NIRS 2 AN C A B A W5 FRAA R TR i 7 it
IR St iy 4D DA 5 R A T

1.2.3 JERFeN T € 7K 2R (Filtering rate, Rp)fY
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FUAE Y 5 AR R 1 A28 (A IR TR R T E R
KW, TR LR HRRE /N A 8, 9
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GEWJE , BUBTEERRE AR, R TG FR T &,
HRAE T 31 A 2045 H g KCR

Re=[V(InCyo—InCy)]/(W-t)

A, R WUEKR[LA(g )]s VSR B AA TR
(L); w SR DA T H(g); t NSEIREFE(h);
Cio N SLIRTT 4R I () BE SR B (cells/ml); Cyy A t AF[H]
I A 8 VR FE (cells/ml)
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75 % TR 5 #E 42 28 (Oxygen consumption rate, Ry), %
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T B FHIRE 7K T A 388 7K R 38 A5RS8Ok} 1 58 42 2%
B, REGRA AN AR B A . FE ORI E ]
2~4 h, LLSZEG 45 B K i A 4R BE (Dissolved
oxygen, DOYANMIL T SL B W IR TE A 60% K PR (& E 4,
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125 HRAFHM T HEZ( ¥ (Ammonia excretion
rate, Ru)IAE (950 56 45 8 5 1 3R FE S0 3 0 2 Hh i) A
A, ASTR] A R HEE R B E IR R 3 h, SEERZE R,
H AT S 3550 F MW REE KR, o URIRAT . fR R
Jei S R A o 7K HP R I S R
) HEIUFERSY . KA HT(GB17378.4-2007)(FhAE AR
] 5% 0 e A G R R A, 2007) HR R TR
IRFR AN EALTE AT E , R &AMt TH(H 37,
U-2900)IME MM, H T IIARITHEHEZE %
Ry=[V-(Ne—N)1/(w-1)

A, Ry MHFEF [mg NH;-N/(g-h)]; No F1 N,

Shy S8 T U RN 2 R K v S U VR B (mg NH3-N /L)

VN ARBUL) s w oA SR LB T ()5

t N SRR LLT [ (h)
RS
K SPSS 22 GEIFERIFXS £ 4 2 AT LN R

13

75 22437 (One-way ANOVA), 31545 2H i ~F- S48 ks
e, ST EFEIEREFT LSD £ & &b, b
HATPHEZ BN ES RS BE, SRS
X, ERFBEKFEHR P<0.05,

Z ORI 25(2004) [ FH IR 7ok 115 AL B

MR EZLAE F—RIG DL H R (Heterosis, H).
2 #R
21 JRAKE

sk 2 ME 2 iR, HACH AA IIEK R K,
HZZ41 BB 87K /)N, 1IE3C4] AB fl 324l BA
FIIE KR I T 2 A AR A 2 ) HIE sS4 AB 5K .
H2CdH AA MUEK I E KT A 34 BB (P<0.05), 1
EAZ4H AB MIAC4 BA ZHZES AR E ., EXH
AB WUE/KFE S A58 AA 25 A0, 5 H5C4] BB
()22 5 18 35 (P<0.05), X 3C4] BA BEKEE 2 4~ H
25 SR B, ARSI UE T S A8 4 S (i
KT AL FEE, BRI RN 8.44%,

*2 AEAXHAMERERGIERREMREEE

Tab.2 The physiological metabolic indices and heterosis of different experiment groups

SCEGA Groups BHE SR GC (%) EKZER:[LAgh)] HEERy[mg0/(gh)]  Hi4% Ry[mg NHs-N/(g-h)]
AA 11.88+1.49° 5.58+0.71° 0.98+0.05" 0.04+0.01°
BB 8.53+1.84¢ 2.36£0.50° 1.55£0.22° 0.04+0.01°
AB 15.86+2.27 4.68+0.87° 0.57+0.10° 0.04+0.02°
BA 12.21+1.29° 3.93+0.57% 0.85+0.14% 0.04+0.01°
AR 37.53 8.44 —43.87 0

Heterosis (%)

T RAG PR R AR R R 278 22 e R B2, P REAR TR 3675 22 5 1135 (P<0.05)

Note: In the same column, values with same superscripts denoted no significant differences, different superscripts denoted

significant differences (P<0.05)
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® L ® 1 %
Bl a ¥ 2 12 ®
L ] |l =
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Fig.2 The comparison of filtering rate, oxygen consumption rate and ammonia excretion rate among groups
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i 2 FNPE 2 AT, 4% 4 2 18] A HE R R ANTEAE
%5, 294 0.04 mg NHy-N/(g'h), IEZHRNEA
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4] AA 1 BB(P<0.05), JZ3c4l BA W3/ T 2354
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IR FEAR BN T A3cdl, RN -43.87%1)
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3 Wig
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F A WA Ry — o 2 X5 D2 I KR el o
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25 2R 52 5 DL IR BB A 1 DA AN ], 3 JEAS ) 52
2K W D B AN () A i DR T e R 0 O
AT AT 0 36 MR G . 2R R A5 (2016) X AN [m] 4 5
(Sinonovacula constricta) & A K 5 1 fL B G M 1 F
FEP A, Gt LEEE M S A KRB, B
A AR L X o7 55 T A A BRAILRE , R KT 1 T AL
T 1A ) T 6 15 0o 3 W) o A T A WO e Ak ol AR

KEB TR RE R X fRE T4 & = ACE K g
TR R Z T RIS 2%, 75— B 2 T
PRI RE T AR IS

B SER RN R AR SR K g A BRI 3 0 B
fabn, YA A N B B A S A, AR
W EE VMG HE D, AR R RS, HEA
B8y NERR T N ) R A TR SN i N o 2
TR NI £ = | A 3 (AP N ) - B Y o
AT BL T, TR B R i A AR HE 203 2 R) T 35 22
S, I HWE RS SRR Z RO A B2, (HAf
Ji 5 it 5 LR AU 3R S A I 3 T BUAH G G R (P<0.01),
PRI, o8 D %) e AU A BRAR KO b R A
FEERNY AR, LA BE SRR A W5 2 A AR
X5 BEFFQ005)E N MEE 5~7 A G54
FEMRPEVEAE 20°C AH I YR IR 17 2 4 A g5 1) 32 224K
TR B S — 3 AL E B T A2 (201 )X
75 B 75 X2 (Babylonia areolata) %l #2 4% i 4 B 5% i,
RIS ZER , 2 BEIURR A 19 77 BE 7R AR 4)7 928
F B LI FE NG D5 AR AL AR, i HLAUAU (O - N)YER
B, FEREREK MHZE(2013) 78 T AMIC EO0 1 fi
(Hypophthalmichys molitrix) Lz 5 57K - 1) 5 i i 55
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R XA UL T AR SRR S B AR
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IR Ma fig
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A 2R, FIAE A BRI B K SRR AR
A %45 B 5 Falconer Z5(1996)4& H 1< 4 5 1
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FRWG 3 AR E BER 58 4 08 2 38 e AR A K TR A M
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Tab.3 The correlation between physiological metabolism indices and glycogen content

IE7K % Ry FEER Ry HFE# Ry
PEAR Traits Pearson #HC R 4L M Pearson #H 3¢ 2 %L WM Pearson M REL LT 2
Pearson correlation Signifi- Pearson correlation Signifi- Pearson correlation Signifi-
coefficient cance coefficient cance coefficient cance
iR GC 0.270 0.482 —0.884** 0.004 —0.037 0.925

*FRAEPELE 0.01 K | 3%

** Denoted significant in 0.01 significance level
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Analysis on Physiological Metabolism in Reciprocal Cross Families of High
Glycogen Content Line of Pacific Oyster (Crassostrea gigas)

LIU Yu"?, WANG Weijun®, YANG Jianmin®" , SUN Guohua®, MA Jingjun®, LI Huanjun®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Shandong Marine Resource and
Environment Research Institute, Yantai  264006; 3. Laishan Marine Fishery Sation, Yantai  264003)

Abstract Pacific oyster (Crassostrea gigas) is an euryhaline and eurythermal shellfish with the
advantages of rapid growth and hardiness. Its breeding scale and production is the largest in the
aquaculture, which has contributed to the economic growth and the improvement of the people's living
standard in China. The annual output of aquaculture in China is 4.57 million tons in 2015, and the market
demand for high quality oysters is ascending. Therefore, it is of great significance to improve nutritional
quality and create new strain of oyster. In order to discover different physiological metabolisms between
selfing lines and reciprocal crosses of C. gigas with various glycogen content, the filtration rate, oxygen
consumption rate and ammonia excretion rate were studied under certain temperature (20°C) and salinity
(32). In terms of the filtering rate, the highest one and the lowest one were selfing group AA and selfing
group BB, respectively, which were significantly different (P<0.05). There was no significant difference
between reciprocal group AB and reciprocal group BA. The heterosis value of the reciprocal cross was
8.44%. In the oxygen consumption rate, the highest one and lowest one were selfing group BB and
reciprocal group AB, respectively. There was significant difference between AA and BB (P<0.05). The
heterosis value of the reciprocal cross was —43.87%. The oxygen consumption rate was negatively
correlated with the glycogen content with the correlation coefficient —0.884 that was significantly different
(P<0.01). There was no significant difference for the ammonia excretion rate with 0.04 mg NH;-N/(g-h)
among all groups. In summary, the major differences among groups were water filtration rate and oxygen
consumption rate. This study could provide important physiological metabolic germplasm reference for
the breeding of high glycogen content line of C. gigas.

Key words Crassostrea gigas; High glycogen content line; Reciprocal cross; Physiological metabolism
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