) o ‘\\ AYY AY)
oo BE 1M LWl HEREFER Vol.26, No.1
201741 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2017

MEHRS: 1674-5566(2017)01-0131-07 DOI;10. 12024/jsou. 20160301690

MNEERSHERSEREN KB XS

X =, RERS, BOE, BOoa, RALY, xR,

v 1,3 1,3

w5 F

(LWL AR =R 0T, WivL Fril 316021 2. Wiy LifE e Rasil e Sl s i, #ivl fril 3160215 3. #iyl4
MK G SR T SC IS, WiTL AR 3160215 4. I HoK = HoRME 5, Wil 729 315700)

W E: Ny THNEAIESEIR SEREZ MR, DU/ AR RN 8 MESMHER (2K kK 2k
K BT B B B R B R ) i G, AT TR A MR S R T i K (8 G B A A, LSBT i B S
PERSR TR A . S5 R, /INE S A A A K TR R TR TR B ARERR R i
o 788 S BB R (M :30. 598 % s P 127.055% ) T A PR 22 18] (1975 5 ZRB0A 22 R A (MEPE 9. 941 ~
12,543 ; ifi: 1 8. 170 ~ 13.295) , /NeE fa Y MEREREAS v JEZAS IR S 4 R & 1 K B P e — 22 57, Hop,
WEMAR AR B T SR S5 R T B A SCIE R FE 0. 526 6 ~0. 681 2 22 [i], SCIE BE N B BIMRAR Y - 2 > K > 4K
T > BK > BWK > m > BTG > k4 MidEMEREA I SCHEEAE 0. 528 4 ~0.711 6 Z [i], KRR
2R SR > BRK > KT > BWK > BWiE > e > kKo 8 NMESMRIRIEM MR AP R 2K 55
ORI fe i, IR IR, S K eIk, T LR MR AL M AR A v R HE P AR — s 2250, TSR 5 R /iR fa B
ke E Jr Z e it T EEE S,

KRR NE L TRATRIR R KA ST

hESES: S932.4 XERFRED: A

/N £ ( Pseudosciaena polyactis , Bleeker) , 3 ARJFUEAFAEAN R BE SC IR (9T 50K, il i e

A/ AE S8 T 998 H (Perciformes ) (15 i
B (Sciaenidae) ¥ Jg ( Nibea) , 75 B RIAR L
FEA A T B B R SRR
SEALSEE 22 D3, /N B 0 W AR YR R R
SR A AR /0 B A S B e i/ R AL B
G0 PRI R HUA AR X /)N 8 Y 9 U UL
AT BRS8N o o 0 b SR Y T R 22T
AHIBAE A RE . BERRE &0 B T R/ B i A
AL BB A R0 77— MR G I 1 H
IINEEAR [ N T BTG B, R TE /N
PR AL N T B0 R s B A R Y /) B
PR A FPSEE T BB, K S A b, A
TR R A AR SR R AR R MR R B A
ZHRbR . BR TR, A RIBIRIE I TR 2 S

Wi EHER: 2016-03-16 f&E HEA: 2016-06-08

AR A e AT LS B 4% J5 k) 18] 52 16 45, Pl
PAT A IR MR SR TR R S AR JE ,
BRI EZAR . DAEE R, BT
HARSIPI I SRR 5 PR T 2Z R OG &, KR
R ARSI AT B A 53 B LA R A% o i S STt
W R, BRI R PR RS K
PO — o AU T LA, B /R A Bt (1
BT M BA —E R R K@ oy
Bt B Ak X — L R RAN T L
MR A L, BERE X HARTE IR Z 18] 9 AH 5&
PESEAT RAL DA, RE S BN HER | 2 0 DA B
A EARHEIR I F B 0 K SIS T IR AL A
Yra fhip 13 20 )z s 1, A 15 1 L A bR B
B AR AR RS M PEA T S B B

EEWA : WA REITRITH (2015F50006) 5 S4B -0 0 H (2014C31061 ) 5 1l BRI H (2015C0001 ) 5 7 i i 7
HitRIi H (2016C10055 ) 5 # VLR B 1 i B34 101 H (22135010715)
TEBE® . X WE(1987—) 3 BBRANSE B3, WF5E07 60 K= sh o igi A% S /3 7 F Ff . E-mail:lengfeng0210@ 126. com

BEEE: % 5, E-mail:loubao6577@ 163. com

http: //www. shhydxxb. com



132 (SR (T E NI S S 1

26 %

PR B A 2P bR A B A AL PR R4
&, s T2 | KA IE S IR 5K
J R S R B SE R, AL ( Cyprinus carpio) "™ 5F
#F ( Paralichthys olivaceus )" | & i ¥ £+ I
(Pinctada fucata) ™" %5, BN HEHER S5 RB D
JE £ ( Oreochromis niloticus ) LT AH ¢ i M 5%
TR R A T X —

ABIFTEORE I AD SCIR 73 M7 7 s T T/ i
TSR ST Z 18] 56 R W 434, BT A [ JE
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FI R E R RS,
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1.1 SRe#f#

Sy 4.5 A I/ AR, FRAE T
TLAR TR 7K = WIS T DU T L BB 5 o BEALHK
B 123 L ASTE(18. 172 £5.370) g | ; [ ik i
bR ROZ R o iy 15 O 25 PR Cem, K 5 21
0.01)  fffiek AR KK KR B EW
KRR RIS o e i UL R A TE 25 K
E B RS i) AR B, R T T S SRR )
B REEMETC O 1 BEEIC O 20 SRR MBI T
JREMGET T o
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TG AR AL AL TR, R I R FE A5 45 5 45 80 3 e
BTSSR AT B AR T
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i(k S[
A X, 9 BRI s X AR PR S,
PEAR § BRIERS X7, MARUEALALTIS HO R .
12,2 JEGCHE BRI e

ARSI {0 € R G TR A /N 1Y
8 AL ASHEIR 5 T SRR — AN MK 8 R 5
SRR B 7l R E E
AT IR ST AT, Ve SO £ ST FE 43 B
FHEH 0.5,
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2.1 REMERERESR TSR

M alE W, A B AR AR R e
S R RER, B VAR Z 6] A9 7 S AR RO 22 A
Ko /N AMEPEREAS 1 B /IMEL fe KA HI (Y
RFHEVEREAIS S8 22 57 St 8 PR B0 45 2R
718 MEPEREAS (9 PR K B R T M A
AP < 0.01) ;3K RI RS IR FUE 2
ERTHEMREAR(P < 0.05) Mk BHK A
R TEMERERE A P 22 R A B (P > 0.05) o LW
/I 0 PRI 22 ) A K T B A A 25 5, L
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Tab.1 Descriptive statistics of morphological traits and body weight of Pseudosciaena polyactis

‘ #%/IMHE. Min. K AH Max 14{H mean ( £S.D) AR ZBCV /% o
AR - " - " - " X " BEM
Traits HEME HEE WP MR W T WP e Sis
Female Male Female Male Female Male Female Male ’
Bkt Number 59 64 59 64 59 64 59 64
ZK/em Total length  9.48  7.55  15.13  14.10 12.452+1.228 12.105+1.175  9.866 9.703 0.112
fh¥/cm Body lengh 7.8 6.32  12.65 11.76 10.559 +1.030 10.042+1.040  9.751 10.356  0.006* *
3K /cm Head length 2,20 2.13  4.00  3.45 3.099£0.319 2.985+0.244 10.307  8.170 0.027 *
YK TK/em Trunk length  2.55  1.88  4.15  4.10 3.492+0.378 3.285+0.437 10.812  13.295  0.006" *
K/ cm Tail length ~ 2.50  2.38  4.80  4.65 3.870=0.458 3.717+0.428 11.846  11.524 0.057
K/ ¢ dal
Jetiic/em Cauda .73 1.52 3.10  3.02 2.582+0.286 2.479+0.279 11.087  11.256  0.045*
peduncle length
Jet#i i/ cm Caudal 0.53 0.44 1.03 0.99 0.829+0.104 0.789+0.102 12.543  12.891 0.032*
peduncle depth
K5 /cm Body depth ~ 2.00  1.92  3.52  3.60 2.902+0.289 2.800+0.288  9.941 10.299 0.052
KB/ g Body weight  5.53  4.23  36.63 28.15 19.293 +5.903 17.139 +4.637 30.598  27.055  0.026*

T = FOREFWEE P < 0.01; » LREREFE P < 0.05

Note: * * means highly significant difference; * means significant difference
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2.2 HEMREERENKEXEKSH KRR HUIMEAE 0. 528 ~0. 712 Z Ja], 3 5, [l —
2.2.1 JEAPRRSG AR 195G BR AL (ERNG Y3 SR P P (D O R T N i D VA )

M2 R E W TEMEVEREAS R RTRE S MEES A, BRI [l P 551 )R 2SR 5 R o
PR S BRI R B I A —E 25 e RRRBUAAE—E 20
0.527 ~0. 681 Z[a]; HEME P S TEAR S 1A BT 8 1Y

x2 HEMERSEREHNXEKRHCE
Tab.2 Summary of grey relational coefficients between morphological traits
and body weight of every Pseudosciaena polyactis

Teait e Female HEPE Male
rails
#%/IMH Min. 5 K{E Max. {4 mean ( £S.D) #/IME Min. e RKA{E Max. {4 mean ( £S.D)
Sa 0.466 0.982 0.681 £0.098 0.528 1.000 0.712 £0.097
Total length
(SIS
0.445 1.000 0.654 £0.096 0.485 0.963 0.673 £0.091
Body length
kK 0.375 0.735 0.527
. . . +0.069 0.405 0.769 0.528 +0.068
Head length
LS 0.392 0.811 0.566 +0.080 0.422 0. 845 0.573 £0.078
Trunk length
K 0.395 0.804 0.565
. . . . +0.078 0.432 0.848 0.573 +0.078
Tail length
2K Caudal
JERK Cauda 0.381 0.767 0.542 £0.074 0.414 0.805 0.547 £0.073
peduncle length
A7 Caudal
JEf Cauda 0.375 0.764 0.534 £0.074 0.409 0.805 0.539 £0.073
peduncle depth
s 0.373 0.750 0.534 £0.071 0.413 0.788 0.538 £0.070
Body depth
2.2.2 JEAMAR S AR A O B ERBT R K TGS (r) , R8T & AN

XPRBR R BTG AT, A RSB SRR R B AR 22, LA 73 B QI 2R B7E
PR SR B I R B, R AR SR AR MR B BRI (3R 3) .

®3 MEMEARSERSERENKEXEKE

Tab. 3 Grey relational degree of each growth trait of female Pseudosciaena polyactis

MEME Female it Male
PR Traits KK ( £8.D) RIRPEHE T KEEE(+S.D) KIGMEHE P
Relational degree Relational order Relational degree Relational order

4 Total length 0.6812 +0.0977 1 0.7116 +0.0970 1

A4 Body length 0.6539 +0.0956 2 0.6728 +0.0905 2

3k Head length 0.5266 +0.0693 8 0.5284 +0.0676 8
AR Trunk length 0.5658 +0.0796 3 0.5729 +0.0786 4
B Tail length 0.5648 +0.0775 4 0.5732 +0.0779 3
MK Caudal peduncle length 0.5424 +0.0736 5 0.5472 +0.0727 5
FEEAATE Caudal peduncle depth 0.5343 £0.0737 7 0.5385 +0.0730 6
1A% Body depth 0.5345 +0.0714 6 0.5378 +0.0700 7

M3 HATDVE W N A A RIE SR FEARSCHR R B bR HE 2E RS /N T MEPEAEAS . M.
SRR KO E (r) A7 —E 25,76 BRI MR 5 A 5T & 0 K 6 030K B HE )7
0.526 6 ~0.681 2 (M) 0.528 8 ~0. 711 6 (M ZERWT . 2K >EEK >IKTK > BK > BHK
PE)VEFEIN o HEMEAEA S IERPRIR 5 A B i > RS > BBl > KK O s 2K > Rk > B
PR OCHR BE B R T MEME s B T R A MIR, HEE K> IETR > BWK > BWm > i\ > kK (1
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PE) o HA R, /N e HEREAR RS TR S
PRI 1 IR B AR AE — 2 25 5o T LS R 1
FEAEAE 53 T 3E 4T 20 M, BT 45 45 R T Ry A
ATEE, ZRA HLBIE A MR R B, B HEREAS 1y
Ry 5 AR o R (8 DGR B S v (MEME 0. 681 2
HEPE 0. 711 6) R K2 (MEPE:0. 653 95 I .
0.672 8) , 1M 3k < &% Ik ( Mk 0. 526 65 Kff k-
0.528 4) , Hia MR AEME LA (8] B HE P AFAE —
EESF

3 ik

3.1 MNEEEENMESR

TEVF Z a2, [l 00 E | A A K /N 7
WEER, X GKEAT 430 3 FpE AL, —F
JEHMEPE AR T MEPE A A, WL A B B
( Pseudobagrus fulvidraco)'™’ | JB B B4 | 13
T HLADL6% ( Pseudobagrus ussuriensis ) ') 25 5 57—
FAYZMEPE AR P T M EMA, F A R
T 5 ( Cynoglossus  semilaevis ) | J # fa
( Larimichthys crocea )™ | 4 & 4 ( Scatophagus
argus ) " A 5 55 = Fob DU A AS ) £ 24 K S S0
AR A K A TE 22 5, A0 8K ( Sindperca
chuatsi )™ K % F| U8 #K ( Paramisgurnus
dabryanus ) " %5 . ARUHRGEH /N AE A
PR Z AP TE BB P22 5+ (P <0.05) , RN
EPE AR T HEPE A4S ZEIT ST 9 8 MRS PR
o BEVE S AR R ARG R IR R R K R
(TSRS SN B o o ¢ NS S T
A BEJE T EIR S P A S R A RIME P A
AR I, X — & BN BIFST S e e
PSR AL T — AN SE g kL
3.2 SWMAEMIERE

TESEATIEPER RIS, O 1 35 326 6 A 4 14 51
R ERE T 228 B B B HARPEIR LA
HPPRZR R H A 1 5 ), A e 2 R I Y )
Bk, LAE R AR AE PR3 X S 43 45 2R (0 52
T g 535 75 7K 72 3 W s o 2 5 B9 S At
TR I A T e ) RS EAR, AT
SR TR OGS BT L 18105 43 B R A% A 45 5 ik itk 47
SN R 2R 43 BT FA T 35 , K T 3K 22 48 143 B 7 v
P18 PRE B S5 il 2 B A R o D s A0 (— R
FEAC T 22 B AR 15 A5 UL 1) i BEAZ |
TESEPRAR P Hp AR Hy T 8508 /N JE 25 A X
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SCYG SO 123 R, o AR MERE AN L2 05,
PEHFEAKC 59 B s MEVEA y 64 FE , B ARTCIL
AEGEATAIIR ST 181 U5 0 B A o A 1 R i
TR, RO SRR (813 234 B4 O % 1A T a4y
Br, A4 RAR Al REANMER . BEAP IGO0 T, R
JRAB IR I3 05 125 TC B i — B UF W 1E 9%, 1% 07
TEBERS R o 3 B /IR AR, I 5 3% mT L
SIATHEAR ] AR B, BE XS WE TR G i 2 PR
PEATLRE VAL, 6 7 Al bR 00 0 1 S I i A
AT R U g R AT LA bR a5 X — 15
J7 ik AR TR FHER 1
3.3 EHUEKREFERENXEKES

XTI A AR 5 A5 B SR A 1 23 BT BT 5
T TS ARTE , Qi B SR a4 1
TENESE T R BB S MR S AR BT i A AR DG , 25
SRR B A8 A5 IR e R v 0 A B Y R )
B, U PR AT e e 4 R LK 1 B g
( Micropterus salmoides ) J& 75 VIR A 4 5 %o 44 i
YRR Bk, O K . AR AE ) B 5t 3 35
FTE S PIRN R S5 18 5 W) 242 LA 0o 1 ot
S IRE FIR . T R A5 RE 4 1 76 W)
PR ( Gymnocypris przewalskii ) [ XA i 1 1)
MR PR s 1 6 45 BT i R e 0 0
R B R AR IS P50 1 JE % & A, LR K 8
XA BA IR . A IR HGE /T RIS
TEVFZ 2 rp PR KA R A 5 ) — R
HERPEETEIR

ARUMFTER KA IR o3 M 73k, X /N e
(1 8 LSRG R 5t 1) ST E HEA T 20 #r, 46
SRR M HEREAS PR A R 5 A B SRR
P R AR KR, TSk K die /e MR A K 40 Gk
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HR /NG ) A B A R S M A B 114 T B
B, Sk A A A AR B o Al LB S
PR AR T3 1) DG I M 7 R AR A 22 ) 3 B
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Analysis of grey relationship between morphological traits and body weight
in the small yellow croaker ( Pseudosciaena polyactis )

LIU Feng'”, LOU Bao'”, CHEN Ruiyi'”’, ZHAN Wei'®, CHEN Lin*, XU Dongdong'®, WANG Ligai'?*,
XU Qixiang', MA Tao'”

(1. Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021, Zhejiang, China; 2. Marine and Fishery Research
Institute of Zhejiang Ocean University, Zhoushan 316021, Zhejiang, China; 3. Key Lab of Mariculture and Enhancement of
Zhejiang Province, Zhoushan 316021, Zhejiang, China; 4. Xiangshan Aquaculture Technology Extension Service, Ningbo
315700, Zhejiang, China)

Abstract; The small yellow croaker ( Pseudosciaena polyactis) is an important marine fish species and widely
distributed throughout the Bohai Sea, the Yellow Sea, and the East China Sea of the Northwest Pacific Ocean.
Grey relational analysis was used in this study to examine the relationship between morphological traits and
body weight of the small yellow croaker. Body weight and 8 morphological traits (including total length, body
length, head length, trunk length, tail length, caudal peduncle length, caudal peduncle depth, and body
depth) were measured and analyzed. The results show that the average body weight of female was significantly
greater than that of male. The coefficients of variation in body weight (30.598 for female, 27.055 for male)
were greater than morphological traits (9. 941 - 12. 543 for female, 8. 170 — 13. 295 for male). The grey
relational degrees between morphological traits and body weight were in the interval of 0. 5266 — 0. 6812 for
female, 0.5284 —0.7116 for male. The descending relational order of the morphological traits in the female
samples was total length > body length > trunk length > tail length > caudal peduncle length > body
depth > caudal peduncle depth > head length. That of male samples was total length > body length > tail
length > trunk length > caudal peduncle length > caudal peduncle depth > body depth > head length. In
all the samples, the grey degree of total length was the highest and followed by body length, and the head
length was the lowest both in the female and male. This study provided scientific basis for the small yellow
croaker breeding selection on growth traits.

Key words: Pseudosciaena polyactis; morphological trait; body weight; grey relational analysis
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