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TE L O B A FLIMI A A A 25 SRR HE RIS 23500 R S SIEB0) /N 7 S 30 3 A5 R EAT T 60 d B FRAE , WA I
KA, S5 R0 . 3 Fh O HE O A0 )5 BB AR A 1.541—2.137 g/em’ Z00], 22 9N 25 3 R ahasl /AR A0 A 4K SR B 4
X — B A A [R]— RUAR SR /N R HE B i 300 A 1 SR oo T HE DI 9 5 [ — s SO RS S/ VBB A A AR LA i 1/ A
/R, 1T ELIR AR RS AR AR SR AT AR KA, 225 5 (P<0.05) o 38 B I /) R iy % 21 2P0 3 32 B 5 K 1
R, I PR/l % 2 S fof 32 1 B i 309 CTHE B IS 99, AL PR IS8 ) /N WA 881/ N 5 DR LA I /AR 2 2 A i
FEAN S, BT FRAINT 18] 425 , DA B 10 S/ N B R S L S bR, 2% FR A [ B AR 22 57 08 35 (P<0.05) , /NI LA A1l
FRAE A X N E A B RO A WA, 3 RN AR IR AR 22 5 WA TE AR OG , DUORAE FLI NI 4R AR W0
S A UEREE ], LA 2SI/ N 46y B i S ) A B R AR ARG E AR B

SRSREAA : A AR L AVIE (R HE DAY SR /) R

Study of nubbins growth on Porites lutea, Goniopora djiboutiensis and

Galaxea fascicularis during pre-spawn and post-spawn
SHEN Yuchun®, YANG Xiaodong, LIU Li, JIN Lei

Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong Higher Education Institutes , Guangdong Ocean University ,

Zhanjiang 524025, China

Abstract; In the present study, Porites lutea, Goniopora djiboutiensis and Galaxea fascicularis were collected to evaulate the
nubbins growth performance before and after ovulation under laboratory condition for period of 60 d. The results of present
study indicated that there were no significant differences were observed among all treatments, and the skeleton density of
coral nubbins ranged from 1.541 to 2.137 g/cm’ during pre-spawn and post-spawn. Three kinds of coral growth rate
exhibited relatively consistent trend, and the growth rate had significantly higher in corals of pre-spawn than those of post-
spawn. The growth rate of large-sized coral spikelets was significantly higher than the small size of coral spikelets during the
same period, especially, there were significant difference that the growth rate of the late breeding had more significantly
rapid than those in the early breeding. For Porites lutea, the marginal tissue elongation of pre-spawn phase had greater than
those of post-spawn phase, moreover, for Goniopora djiboutiensis, spikelets marginal tissue elongation greater than
preovulatory late ovulation. Tissue extension of pre-spawn Goniopora djiboutiensis nubbins was higher than that of the post-
spawn nubbins and that of the small nubbins was slightly higher than that of the big nubbins, but there were no significant
differences. With the culture time increasing, polyp proliferation rates of Galaxea fascicularis nubbins became faster and

there were significant differences in polyp proliferation numbers of different stages ( P<0.05). However, there were no
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significant differences between polyp size of proliferation numbe and culture season. Significant positive correlations of all
growth index of nubbins among three coral species were obtained, however, there were no correlations between initial
diameter and / or weight and tissue extension of Goniopora djiboutiensis nubbins, and there were no correlation between

initial weight/polyp number and growth rates of Galaxea fascicularis.

Key Words:; growth rate; tissue extension; spawn period; coral nubbins

S A VA A A AR G A AR O ARV TR AR S IR A VTR R DR R DR N AR OR R &
AN A5 5T 4 AR AR o AR A LA o T A DO SR A A W e P A AR S E RN 2, A AR
PR B IR, R T I o ™ AR S, PR DRSS 0 A 27 Rk | B D AV e A S R S AR
L RS R G RT, DGR AL 918 2 F i d A S48 8 3, 91N (nubbins ) 2R IR T
BRI HIREAA H 35 A5 254 A W] ) [ AR AR U B, MRS/ NR AT UMt b i BB oy 5 A Dl I A 2
GRS (AL, S VB 9% 2 B B /N R AR K I 10 om0 o (L (A I e s i K A A 2
FEA S TR A 4 S A o e S A A S A B T TR S IR B 1 FH R I A
(56 2R 10 DA AR R s B v B S A Ay 8 o 2 125 £ X e 7 1 e 1 i i A4 AL A7 55 R 2K 35
FNT SIS A A R BB 5 A D TR, AR SC LA AR A 1 1A S U B B ( Poritidae ) 1) T 55 U B ( Porites
lutea) KAEGFLIMI ( Goniopora djiboutiensis ) FIMAL IR ( Oculinidae ) B N ZZIE I ( Galaxea fascicularis) N
WFFEXT G, BIFGEH A IS AR AR | i o S/ INEE A 5 IR AL LA RS A G B ISR (R BRI ARHE .

1 #R57FE

1.1

2012 4F 3 A3 AN 7 A 353 e R 380t [ S G 11 SR DR DX R S 08 B U Al | R A FL a8 A DA A 2508
BTG AACREAR |38 [P SC 06 28, BT 92 AR HUAR 1 (180 emx45 emx60 em) MIBEHE /K FEA b, BT 3K IR 27.5 °C ,3h/F
32, 7K 300 W SOGATHRBOGIR, /K 6:00—18:00 45T 12 h YR HEER/K B 2000 L/h, 4 2 d #K 1
W BUK L 50%  BMRAAFAFDIIR 1 U0/ d | BRI IE S 200 me/LSRUILHS 4 mL, AR ER DISBYHE L3 X
VBRI I K T BRI LS 3 Oy I AR IR R T b S ) HRR AR e s—6 A, 7 A E &
HEGRTEEE KL 3 ke A HEBR TS, 7 T ORI S
12 ik
1.2.1 WSV S S SR

PEAET % 1 RS , FHARE T4 0 43 R JEEEE 0.8—1.2 cm ARSIV, W L 4531/ NERURS AR BN Ji
B SA BB A SE AR, PN AR /N O A AN R 43 T R 78 U T /A A
A NF 2 em A B R FET 2 om; KEFLIB/MEER R C /DT 3 om F1D KFETF 3 om; AEZSIEIEI/)
FEMAKCH E/NTRET 4 ADFIF R T 4 4, S 3AS AR A% I /A2 24 He TS I A A IR0 o
/NI 25 03 B ALY, I KBty 40K FEREE T VR L, B T RS 50em x40emx 50cm (1435 5 7K 7% i1 9
Fro BB RE R IR B TR K e I [ i T2 S AT BRI A X SR A 1

YIFR 1SRG IR IEAIRIA G, PITF SRS A5 B IR — BRI E] D 60 d, FRAASCHRER 12 Kl
AU R RUAS SIS/ N 8 A, IR A e R BRI 0, 05 SR/ VR i T [RIIT I E TR A% 16 3
/R TR R G SUE M, LU 20 BITESCH ST 24 136,48 1 60 KI5 SEEH] /)N o i) % L BURE AR EE
11 520M-01 A-fE4% 502 2 HOK BT AU I ACARIELEE 754 pH R EE AR 1L
1.2.2 /IR R SRR IE

(1) B E
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Dyt =D e/ L= (W o/ W) )
K, D, BB (g/em’) 5D, HIRFEIF KB (g/em® ) s We o IR K P i (o) s Wi
e MBS E S P ER () .
(2) HLVEA
VB Y B R A AL S T S IR AR T 5 /0 | AR 8 R K A A o B DA 30 5 A A o ) R A
(ke A R/ INE R B Y AL VB 6 2 A 3 1 A DL/ INRE L R 7 55 0 B B S A D R S A T
W) . AEZTE ST B AR AR X A MELAA % B A/ | A A e 3 DA MG AR 1 3 5l
(3) WA KR
FHZEGE AL204 R0 B I /N B i, AR A A 2O B Bl s S A S PR
Wt e = Wi e (1-( D i/ Do) )
o, we L N TE 2SS P R (mg) s W, IS NETE K TR B R (mg) 5D IR K B (o
em®) 5D, IR EH T (o/cm®) (ILE SR KK X R 5 B AR S IR 2208 N0
JE /AW A < 5 [ o
V=(W,-W,)/T
o, VI AR (mg /d) s W, B W2 43500 kg S /INBE R 5% 4 )R] BE T JS PO EE 0 (mg) 5 7 R SR /)N
FIEE SRR B R 12 d,
1.2.3 BdEaHr
KH] SPSS 13.0 for Windows Gt i3k {3547 50 H 3R 7 22 40 Bt AH OCHE 23 B Al Duncan 2 8 I, A a=0.05
M a=0.01 15K 22 5 0 K ARG T HER P BIE £ R R (Mean£S.D) 32

2 HBRESW
2.1 I

V8 B R FL IR DA A AT T+ B T S - B AR AR AE 1.541—2.137 g/em’ ZIH] (3R 1) , 21T
34T [ e BB 1 O A7 s 2 e N N VR Y MR O RO J A B 430 R 1,541 ¢/ em® FlI 1.563 g/
em’ s KA AL 23591 R 2.105g/ cm® 1 2.088 g/ cm® , WA= ZEIE I 73591 A 2.117g/ em® F1 2.137 g/ em®,

F1 3HBHHNAEEHEFTENEL(g/em’)

Table 1 The skeleton density of three pre-spawn and post-spawn coral species nubbins

AR Coral species B3] Period AR{E X [E] Variation interval F-F Average
i B i HEBW A pre-spawn 1.536—1.582 1.54120.011*
Portites lutea HEBRJE post-spawn 1.557—1.576 1.563+0.003*
RAF LI HEGHHT pre-spawn 2.065—2.135 2.105+0.021"
Goniopora djiboutiensis HEBRJE post-spawn 1.978—2.105 2.088+0.01"
INAE I S HEBW A pre-spawn 2.089—2.131 2.1170.022°
Galaxea fascicularis HEBRJG post-spawn 2.088—2.195 2.137+0.015°¢

[Rl— NV BUEAR A AR FREFRR A B R E 27 (P < 0.05)

2.2 WA KR

VB BT IR | A LI RN A 25 TF SR /N ) A R R SR B AR — 3 AR A R A (3R 2) |, A — B I
B/ INEEHE B 0 A KR B 5 T HE B 0 ] — RS0 R S /N A 1 S S 1/ N A /N T L
FRAE S AR R SR T AR KA et o BT 25 5 83 (P<0.05)

B HE I EAR/NT 2 om AR 55T 2 em PIRRRURS IS/ N AR K% HEBI A AR 4 R d K H BILTE 37—
48 d, 53 5isF) (7.85£1.95) A1 (15.18+2.07) mg/d, HEON 5 e A fA tHLTE 25—36 d, 7354 (6.76£1.03) Fil
(9.45+4.46) mg/d,
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KAEFLIME EE/NT 3 em FIRTET 3 om PIFRUAR B /INEA KR HEII AT A KRR R AE H B E 25—
36 d 1 13—24 d, 7054 (6.87+0.33) FI( 7. 16+2.90) mg/d, HEUR 5 fe KAE H FLAE 49—60 d 11 37—48 d, 53 5]
M (1.88720.65) F1(2.639+0.36) mg/d,

AN BT A E R /INTF A5 4 SRR T 4 SR HURS I /IR K38 HE DI AR K SR IR R H AR
49—60 d F113—24 d, 4314 (0.92+0.48) FI(1.32+1.04) mg/d, HEIN 5 e K f8 H IR AE 49—60 d Fl 37—48 d,
43314 (0.73+0.33) F1(1.94£1.07) mg/d,

2.3 I/NEEZ SURE R

V8 B VR SR RS F LI/ N 300 25 ZH S v 5 it o 7 LI ] 7 SEE T 0 K % 35 58 i B 20 22 4 vt J35 A
243 (P<0.05) (R 3), 6w I /N 2 2 4 SR Ao 3 HE B9 i 00 R T HE DI AT I, /NS S /i 5 R0
S S/ NFEZH ZUVRE (A 2 RS FL IR /)N ) 5 4 2 S Ao HE B T O T HE OIS 0, /NS S /N S R
TS SIS /)Nl 4 2 fof A2

DN B TE SO/ N R EL A I 55 5 L () ) 28 T AS T 396 40, % 57 5 i B/ N G A 00 o A 25 1 3 (P<0.05)
(22 4) . HEBPHAFIE/INEERUAS X A= 2 I SO /Nl b (A 1 50 i W 8

R4 NEERMIAINEIEARRAZ N EIREEEHENTNL

Table 4 Polyp proliferation number of Galaxea fascicularis nubbins of pre- and post-spawn

Hik% A 3 WEAA 45 Polyp proliferation number/>

Size Period 12d 24 d 36 d 48 d 60 d

WEA Polyp<4 HEDRHT Before spawn 3.2+0.3 a(A) 3.9+0.5a(AB) 5.2+0.5a(ABC) 6.5+£0.9 a(BC) 7.6£0.5a(C)
HEBR S After spawn 3.0+0.3 a(AB) 3.6+0.6 a(AB) 4.8+0.6 a( AB) 6.0+0.6 a(BC) 7.8+0.7 ab(C)

WEA Polyp>4 HEBR AT Before spawn 5.5¢1.5a(A) 5.6+0.7 a(A) 6.0£0.7 a(A) 7.5+0.4 a(A) 8.5+1.5 ab(B)
HE BIJS After spawn 5.0£0.6 a(A) 5.5+2.5a(A) 6.6£0.5a(A) 6.5£2.5a(A) 11.5£1.0 b(B)

2.4 E/INERAE AR AR A A AH DG
2.4.1 WML B SPMGEE A KR S [A] B A DG

T IR /N 4R BAR SRR EE AR KOR Z R R AR I S IR AR OC, A DG R B 0.755 F0.711, 5
ZH A A B2 (A] 52t (3 TE AR DG (0.845) 5 RAE LI/ NI i BAR S0 h AR K AR [A] A I 35 TE AR OC A
KZE R 0.885 F10.944 , 5 2 2 FEAHBE (A AH OGN .35 (0.354) (3R 5) s AN BRI S/ INE ) s s A B ot
SARR e EAARECZ A B3 IE A DG, A OC R E 5 0.786 F1 0.747, 5470 i T R AH OGN B B
(0.138) (5 6),

£S5 WMMNENRER VHRES EXKE ARATEMEBNEXRB(n=38)

Table 5 Correlation coefficient of initial diameter, initial weight, growth rates and tissue extension of coral nubbins

PR AR AENS )G AR YIYUENEE
Coral species Growth index Initial weight Growth rates Tissue extension
B B W4 BLA% Initial diameter 0.755* 0.711" 0.845"
Porites lutea WA A Initial weight — 0.778 ** 0.947"
KAL) FIAA ELAE Tnitial diameter 0.885* 0.944** 0.354
Goniopora djiboutiensis WA T+ Initial weight — 0.868 " 0.253

w FRFEFHE (P<0.05) , ** FR 2T HE (P<0.01)

x6 MEEWMMB/NENMSER VRER EKE RZLEEBENEXRY (n=8)
Table 6 Correlation coefficient of initial number of polyp, initial weight, growth rates and final number of polyp of Galaxea

fascicularis nubbins

A RAGER VG ARE IR REL
Growth index Initial weight Growth rates Final number of polyp
FIE AR S nitial number of polyp 0.138 0.786 * 0.747"
WA Initial weight — 0.101 0.948**
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2.4.2 WE/NEYIGEE R SRR SRR E] A AH DG

Ve TR R /N ) s B 5 AR R R ) EL A R 3 TE R OC (0.778 ), 5 2 SUE fift B ] 2 I 2 OE AE G
(0. 947) s KA FLIEN /NP 4 8 5 5 4F K3 22 (B HAT A 35 IEAH 5 (0.885) |, 5 2H 214k A 5[] AH OC M AS I 3%
(0.253) (£ 5) ; NEZSE 1/ INER) 4 8 1 5 B MR BR - R) A B I 35 TEAF DG (0.948 ) |, 5 AR K R ] AH DG M
AN (0.101) (£ 6),

3 Wit

3.1 IR R B XA K

VB B eI | A FL IR A A 2 T B /DN AR A A K S i 5 A I ) B IR, 22 7E 775 P S ) 37—
48d Fl1 49—60d I ] BEFRAFIR KA K R 3 5 Tarrant %5 78 S50 = 551 FHFSE I Montipora capitata S84
KM 40 d FFLRIT BN, 55 60 Kk B KAERF T4 AL, 1M HL Shafir % FE£0MEIE R 1T I H KRR
S I /N 144—200 d, ARFUA FE T IR AN T 13—46 %, RN T 3.5 £%,306 d J& BN T 147—
163 175, B0 R ESRRY 6 175 PR FRFE Y 5—10 DN H L 1.67% 09 H A KR R XA E KA, X FEEF
ISR B AL 20 B B RO E e A R RN AE R TR TBE A8 A KRR, YX—BE
IR SR, SR/ IR SR R B E RS DO A E R R Be i T2 T A ZUE KB, N AERK %
pIIES

A=A R G TP A R ARAS A W RN R R R AT PR Y, A b A AE T AR K A R R AT 43 L, Tradeoffs
AU B T Y R TG S RE AL, P B R R AR AE BE S NG S R %, Crisp and Patel 251 il jig
A B R IR LA ) B 0 A AR A R R MR R, I e A 3 e R s SR ER A A B
fl a8 KR R B, iR BB T A B AR S BT AR 3 R e HE SN 2 AT
-2 A R i ey T HEDN 210 5, ZH ZUHE A B DUDRH 5, 3 AT RE = AT FR S5 U5 T BRI BE i 2 &
S EEE TR DUHARE T AR A BTG s B B B A R RE oA SRS AR N BN A B BB
30%—40%""™ , i BB A LT L RS B LR N T Sk BER  A R ST AL A 25 R ] /NS O A7 AE T S
KB b KA T B G AN AN Y T b VRN S A 1) B e 4%, 4 R 4R HE B S 32 RS s % HLR iR
JiG 09 % 7 B HED o A 1 R 0 AR R A i SR R B 3 A e A R B 6 [ R R TR R
B, Ward 25245 H BB 2 — A REAE D AR, I 20 A B, IR A S A RO I R A b AR K
g I H A IIFOR I P. damicornis HEH 4 AT A KASHEH 4 B 5 P,
3.2 /N AR R SR BRI A A A AT

T TS IR R KA FLIMEE /N 4R B /NS 0 T A S M O A AT S /N A A R
P 0 T A DG, 33X T 2 VT R R A LI 25 1 SR TR/ N 25 S A /N RT3 B 4 4 P
157, i NAE 28 T8 SRR 2 0 | ML (B /N2 SRR, B B 4 FE AN S A i . T I E AR (b S 4
SR RE 5 A DG, KA FLIMH B A5 Ak 5 A A fif B ASAH 56, DA 25 I RN o 120 b 15 B AR e S A O
i S B VS S A AR 00 IR A A K T A R i 32 B T AL S U A iR A 5 A K W g R B
T a4k, KA FLIMSI AR

T LR RN KA FLIM) /N 4R BLAR A0 A T A K R S e T R G, DA 59 R /N B
WA 5 S A S o 2 A OGRS U SR R A 0 S E /N 4R AR WA EE R S A SV
o S E A, T Shafir 282 FEAR IR SR AR, WHFSE & I Stylophora pistillata Fr BEAT 1% R A3 4
AR R R, 3 A A IRREOE N T 5—6 %, A 2R I BURIE AR R IEMISESE AR, Ul IEI /NI 16 4%
207 s R S T I 1 A K AT R, (R RN U AR | R ORI AR | R R 2 O 2 st A
IR R G T IR Rl R, WA ) T OREE N AR R IREE SRR G A

HEDW 24 115 V8 B I)  KAE FLIM] A A 50 S 5 A A K SR AR R s/, B I S ) 25 57, FR B 4G
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SRS P8 BT ]/ VIR ZH A (AR PG TR A FLII R, i 3 M IS 4 2 A SURE SRRV AR A
J2 AU HE I, 356 FT A2 P 2 BN, 5 A o A )P 2 P A e o SR B PP SR, Scoffin 45124 7285 5
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