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BAEY, BEAE, Fuk
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FHHOR MR L = R A S Y S RIS R IR ) 2662005 3. B RAE K G AR e
Be, BifE 2013065 4. ZRINBTROK A RRA T, 7R M 261400)

T, BREE, BoUE, BE, X,

A E RAVBCR R T IR T A AR R B R P L T R R s R . P Z
T AR s R RS U A A 8 o M LR A W) 2 Z2 50 G J5 i, W m s BEA (@) B A e
(&) BARSJEAN BIBE”3 AN EW AR 14 AR BB VR BEAT 70 M 8RB 2 e " SR AR =
ABEALERTY E A IARIA R 27. 27% , 5 5CA R A0 BE A A BL R IK 1) 54. 54% o = 804 BE A5 30 0 5
AR 54.54% o 14 ANPRRIFE A3 RECH 76. 01, IE B 2 5 J5 AR B RGP s 1) T 42 A% . Sl ot
S AT R0 B3 53 A S 1 H BB M B A S TS ARRRA G 7 A T ZHEAEAR 7050 - IR AR SR /IR
1B A/ Sk R AL I/ AW TE B8 A% T G 5 ol B H RS T REAS R ) L
3 AR R DA B BB (F, JF,) RS R AL (Y, Y, Y5 ), PR 37 205 51 98.85% , AT LA
WK 3 A LEWP AR — 423 ) b op 2 R A0 Hr A R R, HT 3 A ) Y B U5 25 B R TR Ak
62.891% & 1 3 DHAERMEIERE LIS AL (P, Py Ps)  FIEGT 3 A ERE = 4E 23 0] B2 1

3AEYEFERER AT . AT A BEEAZAASE AN B IR BE” 5 58 AR 2 SO BE R T 7 DR 10 i 5T 4 1) 2

T W R

KW nOUO P Bl OB ISR BB s BORPRIRs RO s b

hESES: S917 XHkARERD: A

A1 B €01 ( Epinehelus ) 23 [ 5 22 (1 1 7K 28 5%
AN B Fh BT BE R, 35 40 A0 R AR i R
HE 2015 AR BE AR B A 117 593 t RGN
1K 100 006t FE il 28 35 o 5 A 7 2 (0 M Az o
Hdr = 8044 B 4 ( Epinehelus moara ) 1 I8 115
(5~32 C) 8, ARKHEKRMR, 8 H ik
300 ~400 g, [R] T B B 55, A BRI B i
BRI IE 38 5 T AR R 2, i 2 IR SEs B
FLR G 75 SEOL W A2t Wi
KE(E. lanceolatus ) 53 Afi 15 FHF V3, 38 I 710 Fl
H22 ~30 C A RKEBEER, 1 ifn] E K H 1.5 ~
3.0 kg, 2 i HEKF 5 ~6 kg KT LIAEK &
292.7 m 440 kg, &A1 BE PR R KA, Bl
B BEE” . A B A BN TR R R R

s HER: 2017-04-11 f&E HEE: 2017-08-25

B8 SR (] A 4 B 2 A 4 o, FH K I S5 3 A7 T
WIRh 2 () 5 A A F R ST, AT L 287
ST B A PR RO 38 8 3 TR
MGt = e BE 1 I AR T 2 2R
At R R H A A M R AT IR A, AR T —E &
TEAL . BN N3 R IR BT b i, % 3R
B Y PEAR B RR AR IR RATWFSE o

ALYy e VRO AT 828 03 28 LB A
W 54678 S o BT i) E 24845, AW 2= 2 ou st
G3BT 5 B AT R AL AR S5 A R0 Y 2 T
B HATMIFIT 2200 b OG0 B VRS i VA
S 3 AF AN 32 L 0 A S5 D v o i i 2 2R
FT TR A2 0 v [ Y v AR 0 B TR 2 22
S8 o7 i AR J5 fif ( Takifugu rubripes)3 AN [ B
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PRI 25 2 5 BOME AR AT A5 RS AE Ho e
FE GV SR B TE S A S R T 25 S i
1 TGS AFAF A RAPD (SSR 7 FHRic oy
BIXE S i B fA IR 5 A5 22 5 4 i BE AR B AL 22
FEPERIE GO 2R RV A7 DR FA S () el BURE S 1) 52
EAR A IAT T RRFE " o AR T A B
TUPEAR 28 S0 e B /D, £ 3855 X P A 2% 58
LB RGEAS TG A5 2 b AT 107 5] 22
SRR B BERNE A BE B B S AT T R
SR AR 2 B Bt R T G B K 2 38 SR
AR A AR A8 B A 5 05 T 114 O 5 3 oK L 41
i

ARSCH AW 22 o0 Gt I ik, il it W 2= 8¢
A BE I 0 B S 2 S8 R AN e B R
WOV T 2 5 HOAR R S R B H
AR 283 o0 A7, B U P A B £ R 2 4 58
JEARS B BE”™ 4 7o I 5 1) B 3t % 78 S 7 A 4
T EERHGIVEAR R RS R, A BRI
AR i 22 5 1R EE AR

1 Me5I5k

1.1 #RRiEFRBEEHE RN E

MM BT K 7 A R A w3 F 1 200 B &
SUARERHAR T HIER 29 BB, (KT & 1 050 ~
2110 g, F 2 Jy (1 534.82 +267.92) g, 2 K N
41.4 ~52.2 em, F-HH (46.96 £2.66) cm, M=
NV g 7K TS St % 5% 9 ) Y 4 B 40 30 8, AR R
4807 ~1 553 ¢, 44 7 (1067.9 +£173.91) g,
LK 34 ~45.8 em, 2K (39. 86 +2.10) g;
“RIEBE” A 2014 AN 2015 AR T A BE A
BURE TS5 a8 B A B R R G ICEEA 5
Ti 2, Sk 370 3 000 £, Pl 29 )2, 1k
RHE N 36.8 ~ 633.8 g, 4 N (167. 81 +
195.51) g, 4K 13.4 ~33.5 cm, FH N
(18.83 £7.26) cm, XF L BUREAS 0 44 ot i
R KKK VB B LK IR E R
PEA T, [ X)L 68 i 66 2% | L 68 2 6 J% | i fi
4 JEE S T UE T 05 4% R G B IE 4% L R BB SR
AT . ILAMFIF Excel S8t 3218 a] &2k
MILLEME (R 1) .
1.2 HEEARESZIARENETIEL

Bk K LK OEWEK BiE SkK

MRTALEE 7 A A R4 5 L P AR, 5 48 2R 2
ST AATEER— A, R IR A (1) IR A
M2 AP HE 80 HI(hybrid index) .

HI=100x (H, - M,)/(M, -M,) (1)
e H, 4S8 F-FBME s M, o9 BEASF- 248
My SLAF-HE, 45 < HIL <55 J& ] PR,
HI <45 Jyf BEAPEAR, HI > 55 N A A PR,
HI > 100 & HI <0 JyHRMmEs R
1.3 zZgapa. . BraRaREZERER
BIH 7l 53 4 R £ B 53 53 4

M SPSS ¢ 3 4 M B R ) Bl o
( Discriminant analysis ) [ % 2 H 5 7 #r 3%
(Stepwise method ) Xf 25 S0 A1 BE £ | By 41 B A
A S AR Y 14 A RBIMIRME (R 1) #1700
Bro $0AHE 3 ASHEUR Y A 1 2% FrAIE B 580 5] 1) bR
5

F=ax +a,%, +a;x; ++ +a,x, (2)
ﬁ%%”%u@ﬁ Y=by +bx, +byx; +byxy + -
+bn,xll (3>

R F oAy SR 55 R K Y R g 36 A ) pR R @
ST K b DR G R B« PR R
SRR R R, JF 2 3 AFE i a2k
R

M 14 A AR b BB TG 2 M 22 5 1
PR X12 (g A i 2% ) , 1) FH 25 Uik (Extraction
Method ) X HAth 13 ASPEARAS f 47 F 8053 53 B
( Principal component analysis) , 73 ff7 3 4~4: ¥ 2
FEAPER 1) 0 S ok, IR 4Ua I 2k
PERREL

P=cx, +c,xy) + 0325 + 0 + 3%, (4)
AP R EIs ¢ I EMIPHR R LG Itk
KA, FIHHET 3 A T2l d 3 AW
NG ] 1 B R )
1.4 HiEALE

FIF Excel et g r I & 8008 P X ml
PRI TROE, THA W e BIE . A ] SPSS
16. 0 GEiH X ittt A7 #L K 3R U7 2273 #r ( One-
way ANOVA ), £ & I #% ( Student-Newman-
Keuls) A 5347 M1 325053230, P < 0. 05 2o H.
AWEMEZER,P>0.05 ZREFARE, LA
ARAE N VI = bR
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2 4k

2.1 “ZER SzgAHE.EFANERE
AR X B 43 477

X A 5 H AR A 2 80 BE AL A
A A BE 14 ] i F ] B B MR X H oy B 45
RN, A B Bl A B 2K/ R K
T B R g J% R R B 2% I B % U O T 6 % R K
g6 MR LB EMZESF (P >0.05) , fEH
il 8 ASPRAR EHA BEMZEF (P <0.05), 54
ABEO R EE 2% (16) FREE 55 (16) 2 T #ali A
BEA0(15,15) , =80 BE A A Mok B 4 /7K
KWK/ BT LK/ IR B EE 3 A PR T
oy A B A, oAt nT B bR B R R T ey
BT,

“TRB 5w aUA R e KR T g
Mg S5 (11) B ERESE S5 (3)3 MER E o 2
PEZES (P >0.05) A A 11 SR A B
PEZEF (P <0.05), a8UABAaSEREHZT
CHIRBEC m e BET MR R R AR TE
LR/REBERF oo iifa, 2 K/IAK TR %
2e5 , HM AT | R AN T s, sl
BE” 5 AP e e K/ IR IR/ R T
R g 25 RN B O R g R B 2% R B Ok 6 M EIR
IR EMZES (P >0.05), 78 H At 8 IR |
HAEBE®EZSE(P<0.05), “Z " 1B
K/ BN Sk A/ R 8] B 3 1 K i A B
(P <0.05) , Mg 550 0 2 /0 Ty A B Ao, e g
FRBEZTHAABMA(P<0.05,%1),

ZEA UL EMR, B SRR LA B
T AR EF] 27. 27% , 5 XA By
BEO AL 3R 5 54. 54% . =80 B0 5 Bl
A BE AR DL 54.54%

2.2 RTERH

FIF 14 A a] g R Ay Foemk R w53 4 45
W, B g A 6 2% I 6 T O O 6 A% R B AR
B8 S 4 A TEUHEAR M 24 38 RBUNT 45, Bk
AR, HoAth 10 RG22 38 R B K F 55, 0
P S AMER . Heorp R/ R B K R
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WA/ R BE | Sk A/ MR 8] | 85 6 9 6 2% i B
i 6k R G B 2% 8 ARG 28 8 R B R T
100 #/NF 0, BB 2EVER . 14 A PRAR -
YZRAEZ KN 76. 01, B 2852 S AR I ™ 1Y
FINBCR AR AE i 170 T304
2.3 FAEARZEXRR“ZEBHFIRISH

it 32 4 1 5 53 A S B G AR 2 S (P >
0.05) Mok, 5 A5 0 1 Hh 2 A % 35 1k 22 5+
(P <0.00) 15 YA PR R: BN/ AN TE
(X6) M K/3k K (X2) A R/BIK (X4) .
PR/ RANTE (X5) g (X11) nf LUK FE X 3 A
TEAHEAT A R 3 (2 2) o

MRHEIZE A 3 A 7 2 HES P9 AR Sl 25 AR g 2
FU AR 2 A SR 551 R A

F, = —0.375x, +0. 539x, - 0. 824x, +
1. 508x, —0. 186x,, (5)

F,=0.79x, +1. 1x, 0. 682x, + 1. 101x, —
0.272x,, (6)

FIRNREL F, F1F, B 5IRkF 5355 79. 4%
F120.6% (£ 3), ¥ 3 DEAEFEIRN x, x5,
xg iy S AT A A B IR B A A A b 5 ) g 5
B PR BRI Ak bR, 2% T 3
AR TE - I () K=
sUA BE A (groupl ) | 841 A1 BE A (group2 ) Fl =
B (group3) £ —4E4S A BH W1W X 34 3 ANEE
B W ETE A,

[Fi) o AR 48 43 24 bR B30FH DG R B0 T ELAW 3 2%
SRR PG 3 AW BRI 2
F 5 R

Y, = — 609. 455 + 102. 818x, + 58. 629x, —
16. 758 +183. 8061, +47. 371x,, (7)

Y, = - 433. 789 + 55. 799x, + 50. 806x, —
16. 297, +186. 880x, +50. 188x,, (8)

Y, = - 602. 039 + 63. 010x, + 69. 562x, —
34. 7484 +315. 898x, +39. 916x,, (9)

FI LA b 43 28 540 53] R 500 AT A 7 1 0
PERAS AT R A4, FL AT LA BRI
BV SN HERR 5, 000 i -4k 98.85%
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F1 “ZERSZYAR.EFTARERVERRRELZ R LS
Tab.1 Comparative analysis of phenotypic characters and hybridization

index of “Yunlong grouper”, Kelp grouper E. moara and Giant grouper E. lanceolatus

95% Confidence

IR Beds N ¥ﬂ‘]{§i Interval for Mean fe/ME %7&@1 B
PC(X) Mean £S. D Minimum Maximum HI
Lower Bound Upper Bound
Em. 29 1.13 £0.14 1.08 1.19 1.11 1.23
SR/RK(X1) El 30 1.18 £0.03 1.17 1.19 1.12 1.24
Eml. 29 1.16 +0.02 1.16 1.17 1.11 1.20 60
Em. 29 3.72 £0.24* 3.63 3.82 3.29 4.24
R/ %K (X2) EL 30 2.48 £0.11° 2.44 2.52 2.27 2.70
Eml. 29 2.71 £0. 12" 2.67 2.76 2.46 2.98 81.45
Em. 29 3.65 £0.32° 3.53 3.77 2.99 4.12
TR/ AT (X3) El. 30 3.28 +0.32" 3.16 3.41 2.75 4.53
Eml. 29 3.25+0.19" 3.18 3.32 2.95 3.68 110. 81
Em. 29 8.66 +0. 88" 8.32 8.99 6.58 11.13
KK/ BRI (X4)  EL 30 5.41 £0.63" 5.17 5.64 4.38 6.91
Eml. 29 3.04 +0. 16° 2.98 3.10 2.76 3.50 172.92
Em. 29 10.45 £0. 86° 10. 13 10.78 8.8l 12.83
KK/ BWITE(X5)  EL 30 8.11 +0.46° 7.94 8.29 6.96 8.77
Eml. 29 8.76 +0.58" 8.54 8.98 7.68 10.17 72.22
Em. 29 1.22 +0.15° 1.16 1.27 0.93 1.57
AR/ BWTE(X6)  EL 30 1.52 £0. 16" 1.46 1.58 1.15 1.78
Eml. 29 2.89 £0. 18° 2.82 2.96 2.59 3.33 556.67
Em. 29 3.06 +0.23° 2.97 3.15 2.66 3.55
A/ MR B (XT) EL 30 3.79 +0.42" 3.63 3.94 2.98 4.67
Eml. 29 4.69 +0.32" 4.57 4.82 3.68 5.38 223.29
Em. 29 10.89 +0. 49 10.71 11.08 10.00 12.00
T B R 65 5% (X8) El 30 11.00 0. 00 11.00 11.00 11.00 11.00
Eml. 29 11.00 0. 00 11.00 11.00 11.00 11.00 0
Em. 29 14.79 £1.24° 14.32 15.26 13.00 18.00
A B 08 5% (X9) El. 30 14.27 £0.45% 14.10 14.43 14.00 15.00
Eml. 29 13.79 +1.37" 13.27 14.32 11.00 17.00 192.31
Em. 29 16.83 +1.00* 16. 45 17.21 15.00 20.00
Jig % £ (X10) El. 30 15.03 +0.32° 14.91 15.15 14.00 16.00
Eml. 29 13.89 £2.81°¢ 12.83 14.96 9.00 19.00 163.33
Em. 29 5.86 £0.35° 5.73 6.00 5.00 6.00
J 4% (X11) El 30 6.00 +0.00°" 6.00 6.00 6.00 6.00
Eml. 29 5.310.47" 5.13 5.49 5.00 6.00 -492.85
Em. 29 3.00 £0.00 3.00 3.00 3.00 3.00
BUERTGESL(X12)  EL 30 3.00 £0.00 3.00 3.00 3.00 3.00
Eml. 29 3.00 £0.00 3.00 3.00 3.00 3.00 0
Em. 29 8.72 +0. 88" 8.39 9.06 7.00 11.00
BB ES(X13) KL 30 8.00 +0. 00 8.00 8.00 8.00 8.00
Eml. 29 7.79 +1.35" 7.28 8.31 5.00 10. 00 -129.17
Em. 29 16.03 £1.02° 15.65 16.42 14.00 18.00
FR#E L (X14) El. 30 14.93 +0.83" 14.62 15.24 13.00 17.00
Eml. 29 15.28 £1.07" 14.87 15.68 13.00 17.00 53.19
A4 Mean 76.01

TE:Em. ECOREM; EL S A BE; Eml. 2B F—MRPFIEE R a,b, ¢ FREARIFRBA B 2R (P <0.05)
Note: Em. Kelp grouper; El. Giant grouper; Eml. Yunlong grouper; letters a, b, and c indicate significant differences( P <0.05)
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R2 3NEREFE 14 MEREZE S H 7 Wilks’ Lambda (&
Tab.2 Wilks’ Lambda values of Stepwise Discriminant analysis of 14 traits in three fish groups

23 5] Wilks” Lambda {5

Wilks’ Lambda values of Stepwise Discriminant

Kt F {8 Exact F
BB BN Geiti dfl a0 a3 Geilht dfl an B EMIKF
Step Entered Statistics Statistics Sig.
1 Xg 0.047 1 2 85. 000 855. 600 2 85. 000 0. 000
2 X, 0. 005 2 2 85. 000 572.301 4 168. 000 0. 000
3 X, 0. 004 3 2 85. 000 434. 634 6 166. 000 0. 000
4 X5 0. 002 4 2 85. 000 405. 788 8 164. 000 0. 000
5 Xy 0.002 5 2 85.000 338.455 10 162. 000 0.000
F3 HBHAZRE(F, 7 F,) WEFEEMTHRKE 0. 707x5; + 0. 684x,, + 0. 621x, + 0. 459x,, +
Tab.3 Eigenvalues and variance 0.484x, + 0. 542x,;, - 0. 192x, - 0. 180x, +
canonical discriminant function 0. 394x
. 14
kK A (4 Jﬁﬁéz *Rf/ﬁ;cﬁ‘ gﬂ%’;ﬁfjﬁ P,=-0.712x,; +0.539x; +0. 441x, + 0. 409
Function  Figenvalue of Variance Cumulative  Correlation x5 + 0. 391%14 +0. 384%2 - 0. 2869510 +0. 24'8967 -
F 40.609° 79.4 79.4 0.988 0. 196x, +0. 175x,; —0. 172x, — 0. 075x, — 0. 021 x,
F, 10519 206  100.0 0.936 P, =0.667x, +0.596x,; +0.391x, +0.229x,,
+0. 195x, — 0. 190x, + 0. 186x, + 0. 161x,, —
group 6 7
101 o1 0. 142x, +0. 139x, —0. 130x, —0. 069x5 — 0. 066x,,
2 fo NS N N
; . . ST R RN (X4) 3k
g muroup L \ s . /.
: %D@j -3 Centroid ‘{K/HEIEJEE<X7) JZF{K/%‘L((XZ) \%W‘jk/%W‘j
g ool BE(X6) MK/ AR (X5) 5 LR ) Tk %
g .l g 5 RO BRI S A (X1 I TR R 4
= Y AR SR E 2% (X9) B TTHR A
-107 HRAEAT 3 A E 1500, 78 3 A F Ul E
T S ! S 3 A 2 R 1 = 42 T 43 A (IR
Function 1 2) , Al WA IR 3 A TR FEAS Bl LR 3 A HE
H1 RLURHS (groupl) BHEHE (group?) WA RO S
AR LB (group3) Z 4= (653 1 E 3 s
Fig.1 Two-dimensional spatial distribution Vj-lb
of Kelp grouper ( groupl) , Giant grouper ( group2) S PRI L 16 A By 1 R A AR 45 ) — )R
and Yunlong grouper ( group3) h o L o n )
Functionl , Function2 4351y BB 51 pR %5 F, Fl F, 7&4%2‘1E R tl%:‘ ‘@ N ’ft Igj‘%‘s LU 17 j‘j ZIK Hlé i‘% E/‘j iH
Functionl , Function2 are the canonical discriminant function (F, % , IEIL: EE iﬁ@t% y&ffé E]/‘J o %% ﬂ‘@”ﬁqu EE ii’%’fg
and F,) , respectively PRI e, it HL [F] s 52 31 20 58 R 352 1), 3 3 LA
LA BRI BB ok ek
AN £ KB M 84 T2 BY 44 N N fte Sl =L S = z
2.4 3 TEREFERIERS 55 ARFT L UL T P T B4 0 5t 5K B 7

MR35 13 ATEIPTAAR IR RIS gy s A S R R B K R
DA T LU i B3 RN A RIS g, W\ 20 QRT3 £ PR SHBT T
AR K 62.891% i 7 EMUMIORITERR s ) TR 9 %, 4 AFLP RAPD SSR SNP
DURRAIE S 88. 617% (3 4) o MISIHIET 7 > 514 4 o 41 0 A , ELJ: S BB PR 1 5
FMOPG 13 MR ERAHCRBCRS) A Rk Rt (b arfh RS0 18 TR, 76 6
T3 A T TR S R PR R EOC AR - TR S T SSRBRIE A 3R R ECHE P AR AT

P, =0.932x, ~0. 881x; +0. 825w, ~0.788x + 4544 [l 5L 097 1 2 022 2 7 2 KM 1%
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B RMILAL R WL 28 S B AT 00T, o 3 Al &
9 A A R B TR X A T R < 6T
157 5EARBL A2 I T 7 o, ZE I
AR BRI 15" 5RATE % 2% kR
15 50% , AR TC B E M2 SR 1433.39%
BRI ( Platichthys stellatus ) 5 7 8% ( Kareius
bicoloratus ) W) 1F. 5z 242 52 Fft 15 IR o7 . | 8% 7 01 65
B ASFRAE b S T B SV, T2k T EL
AL AECOR U B 2 i AL TR AR T SRR
TAMELLEA( Q) FAISL B (S ) 2438 F, 1A Btk
NFACBAZ A ARFFOEE 14 R A
TRIR ZE LB RR, = B SRR B 80A 5
AAERIL R 27. 27 % , 55 50 A $ey 0 Bt £ A B
HIKF 54. 54% , AT Ut N [a] it b 22 T] 1) 2% 58
Ja AR R B A 5 o (HXS T = Je BE” 5t

MR B IR e AR 1) 43 H , 3 5 B — 20 1Y
W58 R A AE BT LI AR A2 57 5 08
ARG R R IAT VO o A 5 VL8 R A T S %
A PTHCHER 1) 2 Rl K233 420, 73F1 20. 76, 1]
MR A 2RI 18 Bl 927, 161 26. 47, 2858 5
IREGHEIRAR R 1 FREA S 2 80 Bt 5 il
AP AT 14 AR ABIHER 11 2258 &
B 76,01, 338 AR = e B A 2R AL R A 1]
TACK Bk T MR 2 E A ny s R . R 58
FH AT F BORE B -5 3 B S5 X 18 A 4)
W ( Oncorhynchus clarki) BERFN G | BE ) 1T 65 (O.
mykiss ) )T A SERN HEAT T WEFE , R4 T
British Columbia {9 7] M il £7 7F JE R K 4 |19 16,

A [21]
IKM o

x4 ERNEFEZRERESN

Tab.4 Total variance explained of principal component analysis

WIHEFAE{E Initial eigenvalues

PEHCE J7 2847 Extraction sums of squared loadings

4
Coﬁﬁﬁem JX) HEBRE D RRTHRE % Jedic HEERE/ N BRTHRE %
Total of Variance Cumulative Total of Variance Cumulative
1 5.263 40.482 40.482 5.263 40.482 40.482
2 1.709 13. 146 53.627 1.709 13. 146 53.627
3 1.204 9.263 62.891 1.204 9.263 62.891
4 1.002 7.708 70.599 1.002 7.708 70.599
5 0.983 7.558 78.157 0.983 7.558 78.157
6 0.736 5.659 83.816 0.736 5.659 83.816
7 0.624 4.801 88.617 0.624 4.801 88.617
8 0.476 3.665 92.282 0.476 3.665 92.282
9 0.443 3.406 95.687 0.443 3.406 95.687
10 0.301 2.312 97.999 0.301 2.312 97.999
11 0.153 1.177 99.176 0.153 1.177 99.176
12 0.092 0.708 99.884 0.092 0.708 99.884
13 0.015 0.116 100. 000 0.015 0.116 100. 000
RS WITAERSENT 1B NMERETENEEAES REYIER
Tab.5 Component matrix of principal component analysis by 13 character variables
PEARAS F 43 (Y) Principal component
Character variables 1 2 3 4 5 6 7
Xy 0.932 -0.075 -0.190 0.039 0. 037 0.038 —-0. 004
xq -0. 881 0.248 0. 186 -0. 049 -0.073 0. 089 -0. 060
Xy 0. 825 0.384 -0.130 0. 028 -0.019 0. 144 0.229
X —-0.788 0. 441 0. 195 -0. 047 -0.074 0. 042 0. 175
Xs 0.707 0.539 -0.069 -0.008 0.048 0.259 0.237
Ean 0. 684 -0.286 0.229 -0.025 -0. 064 -0.132 0.374
X3 0.621 0. 409 -0.142 0. 000 0.123 0. 229 -0.436
X 0. 459 -0.712 -0. 066 -0.079 0.183 0.033 -0. 140
Xg 0. 484 -0.172 0. 667 -0.036 -0.288 0. 120 0. 066
X3 0. 542 0.175 0. 596 -0.136 -0.172 -0.005 -0.340
X -0.192 -0.196 0.139 0. 890 -0.008 0.322 -0.012
xg -0. 180 -0.021 0.391 -0.136 0. 863 0.170 0.091
kN 0.394 0.391 0.161 0.398 0.239 -0.647 —-0.056
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Analysis of phenotypic quantitative traits of kelp grouper, giant grouper and
hybrid progeny

TIAN Yongsheng'>, DUAN Huimin'", TANG Jiang'”, CHEN Zhangfan'”, MA Wenhui*, PANG Zunfang®,
LI Wensheng®, ZHAI Jieming*, MAO Dongliang*, WANG Xiaomei*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, Shandong, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and
Technology , Qingdao 266200, Shandong, China; 3. College of Fisheries and Life Science, Shanghai Ocean University,
Shanghai 201306, China; 4. Ming Bo Aquatic Co. Lid. , Laizhou 261400 ,Shandong, China)

Abstract; Phenotypic quantitative traits are the main basis for fish classification and germplasm
characterization, and phenotypic traits contain rich genetic information. This study analysed 14 phenotypical
quantitative traits of three biological populations of groupers: Kelp grouper ( @ ) Epinehelus moara, Giant
grouper ( & ) E. lanceolatus, and their hydrides “ Yunlong grouper” by using multiple comparisons,
hybridization coefficient comparison, discriminant analysis and principal component analysis methods. The
results showed that the phenotype similarity of the “Yunlong grouper” was 27.27% with that of the female
Kelp grouper, and it was 54.54% with that of the male Giant grouper. The similarity rate between the Kelp
grouper and the Giant grouper was 54. 54% . The average hybridization coefficient of 14 traits was 76. 01,
which indicated that the hybrid progeny on the phenotypic traits was biased towards male parent. The seven
major quantitative traits of the hybrid progeny and parents, including body length / tail handle length, head
length / eye spacing, body length / head length, tail handle length/tail handle width, body length / tail
handle width, abdominal fins, dorsal fins soft fins, were further analyzed by discriminant analysis and
principal component analysis. By comparing the typical discriminant function( F,, F,) and the discriminant
function(Y,, Y,, Y;) which can distinguish the above three biological groups, the discriminant accuracy rate
reached 98. 85% on average and can classify the 3 biological groups in two-dimensional space. Principal
component analysis showed that the total variance of the first three principal components of the total variance
accumulated contribution rate was 62. 891% , fitting the three representative characters of principal component
function (P,, P,, P,), indicating that the three biological groups could be clearly distinguished in three-
dimensional space by using principal components. This study provides a scientific basis for the identification of
the germplasm of the Kelp grouper, Giant grouper and hybrids progeny “Yunlong grouper”.

Key words; kelp grouper; giant grouper; Yunlong grouper; quantitative traits; discriminant analysis;

principal component analysis
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