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Tab.1 Quantity and specification of hybrid groupers and their parents
, v PRI/ em R/em  RREHHE/e  KEE/g
GBS BEAH . o
. . mean of body length mean of body weight
species sample size .
body length range body weight range
Rl Gt E. coioides 30 20.4 0.4 16.1~24.2  242.9£15.1 100.0 ~372.4
B B4 E. lanceolatus 30 14.9+0.3 11.1~18.0 124.1%6.9 70.6 ~232.9
¥R A B E. fuscoguttatus 30 24.3+0.2 21.4~27.5 423.9+13.3 278.6~573.1
H JEBE hybrid 1( E. coioides @ x E. lanceolatus & ) 30 17.8 £0.3 14.2 ~20.8 162.9 £7.9 84.3 ~251.9
FE e BE hybrid 2 (E. fuscoguttatus @ x E. lanceolatus & ) 30 23.9+0.2 22.2~27.0 468.5 £12.8 362.0 ~601.0
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Fig.1 The truss network

Twenty-one truss parameter measurement s are the distances between the two of 10 landmark points, D, _, denotes the distance between
landmark point 1 and 2

1. most posterior of maxilla; 2. tip of snout; 3. origin of pelvic fin; 4. terminus of head back; 5. origin of anal fin; 6. origin of dorsal fin;

7. terminus of anal fin; 8. terminus of dorsal fin; 9. ventral origin of caudal fin; 10. dorsal origin of caudal fin
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Tab.2 Meristic data of hybrid grouper and their parents

WiH R A1 B £ By 1 B £ A1 B £ H e B 1% e Bt I H
items E. coioides E. lanceolatus  E. fuscoguttatus hybrid 1 hybrid 2 ! ?
:H:% =
E’,’“M 1 1 11 11 1 / /
spine of dorsal fin
g % 14 ~ 18 14 ~ 15 13 ~16 13 ~16 13 ~16
. 46.67 100.00
soft ray dorsal fin (15.27 £0.23) (14.27 £0.12) (14.73 £0.13) (14.80 £0.08) (14.27 £0.15)
e
HE,’”H o 1 1 1 1 1 / /
spine of pelvic fin
[ 4
B 5 5 5 5 5 / /
soft ray of pelvic fin
@ i
sk 3 3 3 3 3 / /
spine of anal fin
i % 8~9 8 7~9 8 8~9
FBE ) 100. 00 60. 00
soft ray of anal fin (8.20+£0.01) (8.00+0.00) (8.33+£0.09) (8.00+0.00) (8.13+0.06)
i & 4% 17 ~20 16 ~17 15 ~18 16 ~18 16 ~18
. 47.83 -133.33
soft ray of pectoral fin (18.13 £0.22) (16.60 £0.13) (16.80£0.12) (17.40 +0.12) (17.07 £0.08)
I fiE 2% 15 ~17 16 ~17 15 ~18 15 ~18 15 ~16
R b % o 80. 00 ~92.31
soft ray of tail fin (15.93£0.12) (16.93+0.07) (16.07 £0.13) (16.73 £0.15) (15.27 +0.11)
S H{H mean 68.62 -16.41

T Hy R8T JE B AT B A% 5SS 98 8, Hy 3871 B2 g BE 14wl ot iR 2% 58 4 B
Notes: H, ,hybridl s hybrid index ;H, ,hybrid2’ s hybrid index

®3 EXAHEREFAMAEMER

Tab.3 Proportional values of traditional metric characters of hybrid groupers and their parents

T H R A B ARA A Rh H v 2 3 H, H,

items E. coioides E. lanceolatus E. fuscoguttatus hybridl hybrid2
£ K/{k K TL/SL 1.22+£0.00®™ 1.24+0.01* 1.2220.00® 1.21 £0.01" 1.21 +0.00° -41.92 -60.19
&K/ SL/BD 3.50£0.07" 3.3420.31" 2.9420.03" 3.35£0.03® 3.00+0.02% 97.88 14.74
MK/ 155 SL/ZHL 5.67 +0.09° 4.85+0.07° 5.88+0.08° 4.78+0.06" 5.32 £0.06" 107. 58 53.53
K/ 3k K SL/HL 2.70 £0.02°  2.69 £0.05* 2.48 £0.02° 2.71 £0.02° 2.60 £0.02° -4 986.95 53.97
K/ R SL/CPL 6.570.12% 6.24 20.16° 8.18 £0.19° 6.27 +0.12°  6.92 +0.09" 90.07 65.07
K/ BLRTR K SL/LBA 3.65+0.05"  3.52+0.08" 3.58+0.04" 3.48 +0.05" 3.54 +0.04" 127.86 62.74
B K/ EME CPL/CPD  1.32£0.02°  1.20£0.03" 0.96 £0.02° 1.37 +0.02* 1.08 =0.02¢ —-49.47 51.28
K/ HL/SL 4.26 +0.07™ 4.39+0.10* 4.54+0.07° 3.91 £0.06° 4.13 +0.05"°  -286.92 269.98
kK /R4 HL/ED 6.21 £0.19*  5.48 20.12° 6.38 20.05" 6.36+0.09" 6.61 £0.06" -21.05 -25.96
3k K /MR A BE HL/TW 5.04£0.08° 4.09+0.09" 5.33+0.11° 4.29+0.07° 4.17 £0.03"° 78.48 93.42
Sk /MRJG kK HL/HLAE  1.54 £0.01* 1.49 £0.03" 1.55+0.02° 1.67 +0.02° 1.50+0.01*  -283.49 80.96
EH{H mean -18.10 59.96

T L R PR P (B R v R, Al — A7 8 AR AR R S SO B R A 3 22 5 (P <0..05) 32, Hy K78 e BE i al 1 MR A S 48 4,
H, FYMARRE TR/ S KRG8 Hy, FoR R IEREM A VOR A8 38803, 2K TL; K SL; &% BD; 3k K HL; R i K CPL;
L4 LBA; A & CPD;HR4: ED; IR i) IW ; IR J5 3k & HLAE

Notes: 1. Values are presented as means + SE; Values in the same line with different superscripts are significantly different( P <0.05) ;2. H, :
hybridl * s hybrid index ; H, : hybrid2’ s hybrid index;3. TL. Total length; SL. Standard length; BD. Body depth; HL. Head length; CPL. Caudal
peduncle length;LBA. Length before anus; CPD. Caudal peduncle depth; ED. Eye diameter; IW. Interorbital width ; HLAE. Head length after eye
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C A S E 0 5
Label Num  +- + +

1 277X, + 967. 74X, - 264. 99X, + 337. 83X, +
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6.56X,, +14.77X,,

) £ 1) 28 I I, T G2 R A T L 2 ER
A R E, DL eR B BT A5 e K Y Bk A
AT E 2 (Y, ~ YARK R R A 5 1 8
WA P AR R R . R
R 000 o 50 XTI A U 0 A A S AT 00 3 2% 25
AR HER 285 98.68% (£ 4) .

b A Bt
E.fuscoguttatus J
fEesE

E.fuscoguAttatus ? X E. lanceolatus &
By BT

E.lanceolatus

AP A B

E.coioides

e

E.coioides @ x E. lanceolatus &

&5

EXAREREFRAHRESN

Fig.5 Cluster analysis of hybrid groupers and their parents
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Tab.4 Discrimination analysis of hybrid groupers and their parents

T 432 predicted group

F RS %

Frx P BEHF A1 B £ A7 B 5 A B A ol B & Iy BE discriminant
cpecics by | PVWTIRER  BORGRER RRAGREf NRBE EREE
E. coioides E. lanceolatus  E. fuscoguttatus hybrid 1 ~ hybrid 2 accuracy

R BE A E. coioides 30 30 0 0 0 0 100
i 4 Bt E. lanceolatus 30 0 29 0 0 1 96.7
15 05 A4 BE A E. fuscoguttatus 30 0 0 30 0 0 100
H L BE hybrid 1 30 1 0 0 29 0 96.7
e BE hybrid 2 30 0 0 0 0 30 100
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ST A B AR R R B O AR S . O 2 T
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Comparison of morphology between two kinds of
hybrid groupers and their parents

WANG Yan'?, ZHANG Yong', ZHANG Haifa’, HUANG Wen', XIAO Ling',
LI Shuisheng', YANG Yuging®, LIN Haoran'"
(1. Institute of Aquatic Economic Animals and Guangdong Provincial Key Lab for Aquatic Economic Animals,
School of Life Sciences,Sun Yat-sen University ,Guangzhou 510275, China;
2. Guangdong Daya Bay Fisheries Development Center ,Huizhou 516081, China)

Abstract: In order to find the morphological differences between the two kinds of hybrid groupers and their
parents, Hybrid 1 ( Epinephelus coioides @ x Epinephelus lanceolatus & ) and Hybrid 2 ( Epinephelus
fuscogutatus @ X Epinephelus lanceolatus & ), we measured their body and analyzed meristic data and
metric characters by using the method of statistics, including ANOVA analysis and three types of
multivariation analyses. The results showed that the edge of inclined belt on Hybridl ’ s body was clear and
coherent,and there were large annular plaques on Hybrid 2, all those were different from their parents.
Furthermore , the analysis based on the morphology framework showed the shape of front dorsal fin and trunk
of Hybrid 1was inclined to its female parent,however,Hybrid’ s front dorsal fin shape was also similar to its
famale parent while its trunk shape resembled its male parent, which proved that it was a hybrid of two
forms. Comprehensive statistical analysis, such as cluster analysis, discrimination analysis and principal
component analysis, indicated that both kinds of hybrids resembled their female parents in morphological
characteristics.

Key words: hybrid grouper; parents; morphology variation; meristic data; metric characters
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