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SEH T 2017 4R 6~9 ATE P RHGE FE I TE BT ST AT
IR MR AR AT MG 4R 1 5757
FHAET VU -E RN B BRR 0 HE4H O B AT E e
B AR AR . SRR BT e 1 ST S
Xif HEZE A LW A9 5 DL O 2016 4F 6 A SeBe A —it
KANTHEE.

1.2 EWHE

L21 FReg PRkt AE BRI I, 052
SERE AL AR 157 5 T UL W R A A A O BRZED
UL 30 A 1B R D72 R 0 B 8 491 FH 3 g v 7K U
D5, AR ebs = RO s B 4E W i 7e e 5e Fa Fioe
B R 0. 01 mm, I HL RPN 4R Wi Y
TR R RS R R b KR ) 0. 01 g (LR
D). 5 DU 3% AN [ 4 43 ) 70 AR B A 7K IR 28 ~
29 "CEREE 25 MK R SRS T IR R BUR e
(Platymonas sp.)3 IR,

x1 EFEHBXBRARIHNENFSY

Table 1 The traits of C. hongkongensis for spawning n=30;x+SD
i 7 (R /mm 7K/ mm 758/ mm WhiE/g L/E N
Group Shell height Shell length Shell width Body weight Soft tissue weight
1508
v ) 79.04+2.16* 55.22+1.89* 32.1642.10* 79.8443.42¢ 9.91+1.05*
South China No. 1
X HRACE
¥ 63.32+2.85° 50.07+1.93% 31.98+2.99° 69.61+0.71° 8.54+0.92°
Control group
1505
v ) g 80.2243.14* 53.78£2.03* 30.2841.98° 76.1442.14° 9.92+1.13°
South China No. 1
XA L)
g 61.38+3.52b 48.94-+1.56° 26.14+2.34° 64.02+1.59° 6.35+1.05°

Control group

E: W —150n, FRAMFZRRE A B E (P > 0.05); FREAR N RZ R4 83 (P<0. 05),

Note: Same index, same letters mean no significant difference (P >> 0. 05); different letters mean significant difference (P<Z0.05).
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-3 6 (15 K52-100) . TY10 i3 pH (3
5 PHB4ZX2D) fi/K R (5 MITIR &%) TP377)
&R B . pH FKE

1.2.3 0 B ARSCIS BT AR AL R
ZAL60 L fEs R . R B8 8 BRI (3.8.13,
15.,18.,23.,28 I 33), Hir Eh 15 VB X B, S A i 4t
WEMATE G MERE. BNENE 3 ~ELH,
IR A 28~29 °C,pH Hy 8. 1~8. 2,

RV SR g 157 500 A, Ptk s
UFAYMEDT 4% 6 A, HEDL4S 3 A . K f I JREBUA RS T AN
T E T A K ER A 15 /9 1 000 mL AR,
FrfE T I FIGE IS eI T4 A ARG 47 R A
PR EA T IR SMIE S B 1438 B 4 4 30~50 4~/mL,
TRIMERG RGO A B0 R B A A
AfHE AR 10 min FA0 10 mLORE T3 23D 3
W FREEATTE] 30 min, HOREINIR G35, B TR EA
A~6 M T WK PTG T RS2
5 min BAEAE Olympus J62F B RS N BRI EL B2 1

ZHEEOL . EERETF RIC S erg 1 575X R
AL R B L. BIRFEVLBE LS 30 4,
TG 24 b B TR LR AT 1 mL RGO E
=LA DIES) H BB 4l BURIR 2R 08 i 8. ek
WE ARG

L24 Fash ReBHE  fEKiE 28~29 C.pH Jy
8. 1~8. 2 ZFFF R 412 41 O AL W7 ey 1 5 5%t
BRI 13~16 h 740 30 %A R Ik
5 DI, ZHIR 24 b A U 11
M D BB 815 //mL B, B
VL5358 45 B (Isochrysis zhanjiangensis) 100 mL, Z
JEER B 07:00~09:00 #7K 13, B B4k 24 5
RS 1/3, J5 B @ s 1/2, 8 5 d BT K e
B, BREWALIEF MMM 3 W), TR
VIEERE 43 . =~ 0P (Nannochloropsis sp.) fifg B ¥
(Chaetoceros calcitrans) N+ . TERE IR K G BT
# 5 mg/L EDTA DI G KT ESR. fEiFiEg®R
BB LA 3 d A B IR Olympus J622 B G5
M 30 M7 mEdE, BRI SHE
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BT 2 MBS A . AR SL5 T i
S 3 EEEE A 15 cm B K2 10 em, FA 40
250 60 BB AR, MR BUSEH 50 mg/L
KMnO, #0210 h I FHRKE R TEE .
RS RAEAE FE 1 DL RS R A B L 4R 3 R/ d

FE A ] o R ) 5 AN [R] & B2 A A W A pg 1
57 S BRZH RUHE DL AR R TE AL B 4 d AR B3R
f Olympus S22 i f5E AR i bs 5 45 I & 30 A4~
ARG FE TS = A - BRI
1.3 $iR AR

FLUF IR IR L R R B LIS B AR A 30032

FE o0& B EZM B R Rig k. BdE 4 Excel 2010
PAER 2P AR, R SPSS 21.0 Bt 43 Bl et
e E YR AR AT e b BUE UV E £
Prifi2E (x =SDY IR FER A t KBk A — & A 2 1]
Z R EM, BEKFRCh P<0. 05,

2 4

21 AEHELHXHIF LR | S5 RAMER
RBEERI

TE7K R 28~29 °C.pH 2 8. 1~8. 2 &M F . AN [F]
RS P R 1 57 A2 KO R B 2 R HE DL
JiE 21~23 d, % 4Ly 28~30 d, A [ & 2 B i 4
ARG AERE 1 57 0 IR IR IR & R A4S
WIFRIE W2 2.3 .4 FE] 1,

&2 HYFEE 1 S5 RARMRRR AL A E B (R 15,KiR 28~29 C)

Table 2 Characteristics of embryonic and larval development stages of oyster

“South China No.1"” and control group (salinity 15, temperature 28~29 ‘C)

p-a-ginpi] IR El R 475
Developmental stage Characters No. of plate

RN FR2ERIE A 1R 15742 (60.0 £ 2. 1) pm; X R BR A2 2 (58. 0+

b9 Egg Bl 1-1
3. Dpm

% —M Ak First polar body HuGeterg 1 57 53 BAMEZAE)S 25 min, ZAE IWREHUE S — ik &l 1-3
FEAFCREEE 157 ZHE)E 40 min S2AE OB A5 AR AR X HRZAZHE IS 40 min %

B S d polar bod 1-4

Hr i Second polar body Lk T e gL .
R AER 15 S IR AE R4 BIFEZAE )G 1 h 5 min Fll 55 min FFEAS— T

85 1 RIZ First cleavage %i@;jﬂéwgtﬂ ZAEIN 4 ZAE G min min REE—IR R Bl 15

4 # B Four-cell stage BIFEZHE S 1 h 15 min SZH5UPES 2 IR Up3Y & 1-6

8 #HREH Eight-cell stage BITEZHE RS 1 h 45 min 25 UP P24 2 8 ZH i 2 & 1-7

16 4HEH Sixteen-cell stage BITEZHE S 2 h 5 min 2 K5I U2 % 16 20 2 & 1-8
FLIF G 1 B 5% AL BIAESERI 3 h 10 min 13 h 20 min R ER

F IR Blastula stage L - & 1-9
WEE , BGRB8 A 8 /N AT 6 IR IR T 4R )

B Primal period TR 2 40 B PN AT TR 1 5 LB T 1 9B B TN i 2 &l 1-10

“qp ELy byt (E 21 £ Jore 1 1 =i H

FR# 4 i Trochophore HhaGeters 15 'ﬁj]“mfﬂﬁﬁﬂﬁ:%xﬂ%)ﬁé h LO min F1 8 h 55 min X & B4 B 111
L BB BE R SRR TR R LR i DL 5%
GRS 1 57245 13 h 50 min B 4 D JE4hH, 4h Hoem o (61, 67+

D 4} 81 D-shaped larvae 3.26) pms X IRAAZHE IR 293 15 h 15 min X & N DIE4h . 4 B5e & o (59. 29+ & 1-12
2.89) pm
WIEZHE)G 6 . PHES MM E g . /258 A 7a7e TR B L7 T4l s )
B A REIR A A KRR, HEAFEE2AX RS G EE 1 E113,

76 %) Umbo-larvae SRR A T oM 12 dMEF I AR B H A A B SR, B, 1-14,1-15,
SRR MEERE BRI, HIERE 1 52N 18 dMERE . XTBALA 25 d W) 1-16

KA B PR FNAR 5 95 ARSI B B B
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Developmental stage Characters No. of plate

FEGCRET 1 57 40d 18~19 d WA E MRS 26~27 d A H . 7E4) AR Y
AR % PR AR B 22 i O, R TR . AR B m M4 aE T AR B B 17

FELhH Creeping larva REEIZE R CER S, HZE A B O I SR 4l S A& B A 118 171’9
Tesh, W R A R R R R BT B E AL, AR Uk R EhAR S, REER ’
Bizsh

MR gl iz 3~4 d FB BTG JT i 2SI & D RIMAED . TaE s, Ho b
1 Early spat MIZFBIT AT . 4l U SR AU » &l HUT) R ERTERN 35 25 B IRAT, R 22 R 20 B 120
S FRLETTIGI B AT SRR . TV IR AN IR R . 55 5 RZR N e @i, sefhk

Tt PR, AR R 2 TR M 5 A DL A B A E DL

R 3 AEEETHIF . | S RS BEEHRE(28~29 T)
Table 3 Embryonic and larval development of oyster “South China No.1” under different salinity(28~29 ‘C)

nZSO;EiSD
BB ZHE S E] Time after fertilization
Developmental = 4y WS ARE13 PE1S SRS #RE23 HE2S 33
stage Salinity 3 Salinity 8 Salinity 13 Salinity 15 Salinity 18  Salinity 23 Salinity 28  Salinity 33
P —_
Firfpo;{iﬁ;ody 28 min® 28 min® 25 min® 25 min® 25 min® 25 min® 28 min® 28 min®
.
Secofizilli?ibo dy 45 min® 45 min® 40 min® 40 min® 40 min® 40 min® 45 min® 45 min®
4
vaojj!}e}jl?%‘?age 1h15min* 1h5min® 1h5min® 1h5min® 1h5min® 1h5min® 1h15min® 1h15 min®
4 4
Fourjil,‘}fl?/iiage 1h20min* 1h20min® 1h15min® 1h15min® 1h15min® 1h15min® 1h20 min®* 1h 25 min®
4
Eigitfﬁgﬁ%qtage 1h50min* 1h50min® 1h45min® 1h45 min® 1h45min® 1 h50 min* 1h50 min® 1h 50 min®
4
Sixtleiji%%sqtage 2h15min® 2h10min® 2h5min® 2h5min® 2h5min® 2h5min® 2h10min® 2h15 min®
4
Mult%e(lﬂl}fl@a%qstage 2h45 min* 2h45 min®* 2h40 min® 2h40 min® 2 h40 min® 2 h 40 min® 2 h 45 min®* 2 h 45 min®
A ‘a b e e e ‘b b a
Blastula stage 3h20min® 3h15mmn® 3h10min® 3h10min® 3h10min® 3h15min® 3 h15 min® 3h 20 min
H
ngigfgire 8h25 min* 8h20 min® 8h10min® 8h10min® 8 h10 min°® 8h 15 min® 8 h 25 min®* 8 h 25 min®
I}sgaji}eiblfrvae 14 h 15 min® 14 h 10 min® 13 h 50 min® 13 h 50 min® 13 h 50 min® 14 h 5 min® 14 h 10 min® 14 h 15 min*
e
SE IR 6 d 6 d° 6 d 6 d 6 d 6 d 6 d° 6 d
Early umbo-larvae
4=
ETJFIEP%@@E a b b b b b a a
Middle umbolarvae 10 d 9 d 9d 9 d 9d 9 d 10 d 10 d
4=
sE VR4 15 ¢ 14 & 13 & 13 ¢&° 13 ¢&° 13 d° 14 & 15 ¢
Late umbo-larvae
5
IR R85 1 19 d* 18 & 18 d° 18 & 19 d* 19 d* —
Eye larvae
E Dl
THAREN 23 & 21 & 21 & 21 & 22 & 22 & —
Early spat

E: A—%FWE, FEMHRFNARBRETZFHEZREA BE (P>0. 05) ; FRERRNFRZ 74 8% (P<0. 05),
Note; For the same developmental stage, same letters indicate that there is no significant difference in the development time under different salinity

(P>>0. 05) ,different letters mean significant difference (P<Z0. 05).
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R4 AEEBETHRAMRBRIG RRERHE(28~29 C)

Table 4 Embryonic and larval development of oyster C. hongkongensis under different salinities (28~29 ‘C)

n=30;z+SD
KEE Z¥E S E] Time after fertilization
Developmental e 3 HhFs HEF13 #hEE1S BEF18 #hEF23 28 hE33
stage Salinity 3 Salinity 8 Salinity 13 Salinity 15 Salinity 18  Salinity 23 Salinity 28  Salinity 33
P —_
. et 28 min® 28 min® 25 min® 25 min® 25 min® 25 min® 28 min® —
First polar body
P
i 40 min® 40 min®* 35 min® 35 min® 35 min® 40 min® 40 min® —
Second polar body
4
2 HL 1h15 min* 1h10 min® 55 min® 55 min® 55 min® 1h10 min® 1h 10 min® —
Two-cell stage
4
L 1h20min® 1h20min® 1h15min® 1h15min® 1h15min® 1h15 min® 1h20 min® —
Four-cell stage
4
. 8 1h55 min 1h55min® 1h45 min® 1h45 min® 1h45 min® 1 h 50 min® 1 h 55 min® —
Fight-cell stage
4
. 16 4154 2h20min® 2h20min® 2h5min® 2h5mn® 2h5min® 2h10min® 2h15 min? —
Sixteen-cell stage
4
g,ﬂ}ﬂ@%ﬁ 2h55min® 2h55min® 2h45min® 2h45 min® 2h45 min® 2 h55 min® 2 h 55 min® —
Multicellular stage
%Hﬁ/ﬂ;’q ta b fac e taC t b T _
3h35min® 3h30mmn® 3h20min® 3h20min® 3h20min® 3 h30min® 3h35min
Blastula stage
M%) i Oh25min* 9h15min® 8h55min® 8 h55 min® 8 h55min® 9h10 min® 9 h 25 min® —
Trochophore
D48t 15 h 50 min® 15 h 25 min® 15 h 25 min® 15 h 15 min® 15 h 20 min®* 15 h 25 min® 15 h 50 min® —
D-shaped larvae
e
SEIAISIL L T 6 d* 6 d° 6 d* 6 d° 6 d* 6 d* —
Farly umbo-larvae
4=
5o i A 4 . ! . . ¢ b . _
Middle umbo larvae 15 d 13d 12 d 12 d 12 d 13 d 15 d
4=
se iR 144 20 d° 18 ¢ 18 db 18 & 20 ¢ 20 d° —
Late umbo-larvae
5
PR35 27 d&* 25 db 25 db 25 db 27 d° 27 d&* —
Eye larvae
3N
AN 30 &* 28 ¥ 28 ¥ 28 ¥ 30 d* 30 &* —
Early spat

i A—2EWE, FEMARZRARLE T ZFNRZRER B (P>0. 05) ; F A MR 2 R B # (P<C0.05),

Note: For the same developmental stage, same letters indicate that there is no significant difference in the development time under different salinity

(P> 0.05), different letters mean significant difference (P<Z0. 05).

H % 3 F 4 AT AL TEZKIR 28~29 "C.pH 2y 8. 1~
8. 2 %M T M AR 1 5 TR B Y EL A T Y RE
WG, fEERE 8.13.15.18 F1 23 HF. 2G5 1 h
5 min BEEMP LA 3027 132K O IG5 — IR B3
EREF 13,15 1 18 B, 32455 13 h 50 min 2475 30% 1
RGN R BN DIEY A 23 BF 250 14 h 5 min 24
B 30N MZEIWEE R DB H; R F RIg MR EhE
3R 33, 40d 15 d 298 30%0 /% D B4 RUE B 5504l
WS R RS 13,15 A1 18 B, 285 18 d KB 2R 4
Hu, X REZEAEER B 33 B RAEAZHG . fEERE 13,15 1 18
i, 22K IE 55 min S5 F AT AH 307 2RI IR
—IRIPBL, 2558 15 h 15 min 4985 30U MZHEIWET &

DIEA ., Mk H 2R 4l B 25 do fER—FRE T,
Xif MR ZH 2l R A B R AR 1 58 .

PR 28~29 “C . pH 8. 1~8. 2 SLH A T, #1i5
“HERE 15 SN IR SRS DR TE A [ ER R 2 A Y
miR A H W DIESI R, MEN R AT, ALK 3 M 33
LU 4R 1 SUA R T B8, K F 258 13 KT

AR, HRH 15 REFE 2RFET.
2.2 HtHp 4T 1 ST EXRANSZHEER AR DR
“h RET R F LA

1 2 F1 3wl AR AR ML AR 157
YIRS RTE AR 13~18 I8 AL AT AR 15
iy » 225 .35 (P<20. 05) s AL W4 Fg 157D T4 Hil
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AR AEEL 13~ 23N B X IR 2H DI 4l e A 2 1B LS BYDIE A R i R R IR = F
JE13~ 18I - AHEELE 4l5 IRRI LS B2 HEH . (P<0. 05), FRUHM; 1RFE 1S HYE HZFFELES
P bR TIRA HAER B (P<<0. 05) - 4tij 13~ 23, W R KIS H 2 KEEh 13~ 18

jl
65 gm [7 65 gm : 65 pm

C O 2 2HF00 5 3 B—Hhdd s 4 B TARIE 5. B ROVRL BRI 6. AN 7. SUAAEI 8. 164HAEHA ;9 - ZERTH: 10 - [R5 H ;11
L)L 12. D4R ;13 - BTRL R 14 - FIgh g op i 15-16 - R IRLNR SR 17 - @40 R 18- #Eish g - 19 - IR Aghdt: 20 - #E N
1: Egg 2: Fertilized egg 3: First polar body 4: Second polar body 5: First cleavage first pole extension 6: Four-cell stage 7: Eight-cell stage 8:
Sixteen-cell stage 9. Blastula stage: 10: Primal period: 11. Trochophore 12. D-shaped larvae 13. Early umbo-larvae 14 Middle umbo-larvae 15
16 Lateumbo-?arvae 17 Ear?ycreeping?arvae 18 Creeping?arvae 19 Eye?arva 20 Spat))
A bl 1ERI LS WURRRR 4R B R A K
Fig)l Embryonicand?arva?deve?opment - spatgrowthintheoysterof . SouthChinaNo)1”
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+ 1EE§ 15 South China No.l

120 w=30;x+ SD S Control group

0 5 10 15 20 25 30 35
L1 Salinity

1EF5) 5 South China No.l

oo 2 [Hlull

2R N YRR 1S SWIRANZHERS I BRI
Fig.2 Comparisonoffertilizationandhatchingrateintheoysterof .SouthChinaNo.1””andcontrolgroupunderdiferentsalinities

{)-sbgpod raryw

L1 Salinity

SAEEE TG Y15 5
Y B ZH B DI 4 L AR EL L
Fig.3 ComparisonofD-shaped?arvadeformity
rateintheoysterof .SouthChinaNo.1/
andcontro?groupunderdiferentsainities

2 3REEHESRE T 1B 15" SXIRAIRIFL)
REREFER
1E/KE28~29 C pH & 1~8& 29286 55F T il
TER 1S ZHFINZ2ER13 h 50 min/Efs & &5 D
ghdn A ER E SR = /N4 (60. 25+3. 63)%m, FEEL
FELS R E i AN (61 67+3. 26)%m AR ELE
I ARBESZIE  HorEh N A2fE 0N 225015 h 20 min/e
& B D4 H 15 &L 1 377 =i/ Ny (53, 65+
5. 49)%m, £ FEE 15017 =5 5k 7 (59. 29-1-2. 89)%m 4
W5 . AEF 5 SR S EEREL: 15 FI118 FFR
AL RE MRS (P =0. 05), Hordh e H =5 B
(P<<0.05) - Z5 3K JT4A MEIEELE A b5 1
15" SWRARNF SI9F T ER EE(P<0. 05)
2219 AL 4l 1ERE LS AAFIHTE LA 1%
ETEA G 1R 1S5 AR SR 8I 4 = S i N

(320. 58+ 2.02) % £ & FE 150 4f) 5% = B A
(34& 264-2. 46)%m NI LHAT £ 15T 4 72 S A A
79(267. 394:2. 57)%m, iR ZL AR BTG A A HE 05
TEFE 1S SYIRA Z AV ZE S B3 (P<0. 05) - #
W5 1B 15" REEE A E ER T (P<<0. 05), %17
HERELE8MI282F A EESNP =0. 05), Hp&Eh
J&5 2 A 7 -l (P<<0. 05)

HHRSH AL 41l ErE 15" )24 AL 8~
280 A= KR, W IR AE EL S 8~ 23 A= KAk - 45
RO b5 1ErE 15 IR A A KAVEE S
8~ 28, fy ik Ky 13~23 W4 A K
HE B LS 8~ 23, dE A KL E 13~ 18 - A,
SRR E E L R AR R S
2. AREIFRERE T “ER 15" SYTIRAME N
HNEREBHTER

TEREIERE ST 4l 1Erg 15" SWHRH
B£23718~19 dF125~27 d#yEKE & #HANE
A ASHA A RIS i R0 TRRE LS Ak
EEAFAEILE - BHEIATT A 415 ERT 1S R
TR R TN H =% B3 (P<<0.05) - £
R ASHT 4l TERI 1S SYIRANT R TEid
A HElE " ERg 15 "7 £ (5. 61+0. 33) mm, 75

5.8914:".45 mm YfHEAF K 5.414:".58) mm
For=(5. 66x0. 44) mm - 15 “TEEg 15" FLEAHED
R EATEE8 28 LR EZF(P>0.05), &
EHIEAH A BE AR (P<0.05) = EbREELS
23E=F A BEINP=0. 05), S EhE A A% 5
B3 (P<0.05) - XJI&H FHEAME V= KA
[EAH R BE = (P<<0. 05), 7 S kR 7 /28 (8
R ANEFINP >0 05), RS EH 2R BE
(P<0.05)
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Table 5 Comparison of the

S RESSIESP AN S i1

R SAFEHRE TG YPRI1S SHRER L RERER
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Fig.4 Changes in shell length and shell height of oyster spat in the “South China No. 1” and control group at different salinities
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Effect of Salinity on Early Development and Growth of Oyster “South China No.1”

ZHAO Nai-Qian', XIAO Shu?, LIU Hao-Xiang', PAN Ying', ZHANG Yue-Huan?, YU Zi-Niu®
(1. College of Animal Science and Technology, Guangxi University, Nanning 530004, China; 2.South China Sea Institute of
Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: In order to explore the salinity adaptability of the early development of oyster “South China
No.1”, we used the population currently cultivated Crassostrea hongkongensis in the Beibu Gulf as the
control. The effects of salinities (3, 8, 13, 15, 18, 23, 28, 33) on the embryo and larval developments
and spat growth of oyster “South China No.1” were analyzed at water temperatures of 28 to 29 °C and
acidities of pH 8.1 to 8.2. The results showed that the fertilization rate and hatching rate of oyster
“South China No.1” under different salinities were significantly higher than those of the control (P <
0.05), and the suitable fertilization salinity of oyster “South China No.1” ranged from 13 to 23 while
that of the control ranged from 13 to 18. Under the same salinity conditions, the shell height growth of
planktonic larval stage index of oyster “South China No.1” was significantly different from that of the
control (P<Z 0.05), and there was significant difference among different salinity groups (P < 0. 05),
The larvae grew slowly and the survival rate was low under the conditions of high salinity 33 and low sa-
linity 3, and the differences between salinity groups were significant (P<C 0. 05), theadhesion rate and
survival rate of spat were higher at salinities from 13 to 23. The results showed that the growth rate of
planktonic larvae and early juveniles of oyster “South China No,1” was faster than that of the control
(P<Z0.05). The suitable salinity for the larvae and spat of oyster “South China No.1” varied between 8
and 28, and the optimum salinity varied between 13 and 23; the suitable salinity for the larvae and spat
of control ranged from 8 to 23, and the optimum salinity ranged from 13 to 18. Compared with the con-
trol, the suitable salinity for oyster “South China No.1” increased from 18 to 23, and “South China
No.1” had an obvious growth advantage and high suitable salinity range over the control.

Key words: Crassostrea hongkongensis; salinity; Southern China No.1; embryonic development; lar-

va;spat
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