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BE ﬁ{t{hﬁ@%%ﬁzﬁﬁ@ﬁhamnaconus septentrionalis)FR 7 A . 4 A = AL, AHF R FI A
BAEMM T ERRTAAABZE D THEGAERNEEN T W, UERENKE, GRENEED
HWEHE SR SN 3 ANFERABCN. FFK), 270N ETHRKE L 2KFL). szqBL) % (BH).
kK (HL). oK (SL). IRAZ(ED). BWK(CL)fBAAE(CH)S MEA MK, LA X oA fndd 42
M, WHEEANAERENAEX R, AREANAREN THRENBEERE ., AELH, RAE
TIRFEHAURGEERENRAEER AT R, FRET, ¥UARARGEITHEENEEY
AEIGEEEZR, MEBIEE. Kk, REREMAK, FALIGRK. BT, LKk, 5. &
KFnRARK, KA ERE 2K I RBARE /N T BCRHUR 8 B JE J7 A2 95 O - Y=—84.753+17.263Xpy
+6.572 X1 —28.928Xpp—11.353Xcr 5 Y=-325.824+20.321Xp1 +94.047Xc—11.425X51 +15.713 Xgi—7.218 X1
+15.744Xcr; Y=—516.433+38.012Xgi+10.545Xp +82.752Xcno 3 N AR L 88 T E 4, TH A 0k 4t
REMKRE ZABRZFH AT 085, RHATRFENHAER VP AR ED Wa K ENEZER,
AHRERATAANBZE D THEERHSEROEXRLRR, A ATRERANTEEHEE
ihE R

XA KeTmE; BARR; EXe; AR BESM

FESES S917.4  XEAARIREE A XEHEES  2095-9869(2018)05-0050-08
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Fig.1 Sketch of morphometric traits in T. septentrionalis
BH: 1#; BL: #1K; CH: RBA#E; CL: BAK;
ED: fR#%, FL: 44 HL: kK; SL: WK
BH: Body height; BL: Body length; CH: Caudal peduncle

height; CL: Caudal peduncle length; ED: Eye diameter;
FL: Full length; HL: Head length; SL: Snout length
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Tab.1 Descriptive statistics of the body weight and morphometric traits of T. septentrionalis at three different sizes

- /A Small size FrRLA% Medium size KHHE Large size

o FHE MR OERRN CFME R ERRN CPME R ERREK

Mean SD CV (%) mean SD CV (%) Mean SD CV (%)

4K FL (cm) 15.40 2.34 15.19 22.88 2.00 8.74 29.72 2.56 8.60
{& & BL (cm) 13.32 1.84 13.81 19.72 1.77 8.98 25.41 1.82 7.17
K% BH (cm) 5.30 0.90 16.98 7.94 0.67 8.44 10.07 1.14 11.31
3k HL (cm) 3.68 0.55 14.95 5.17 0.47 9.09 6.30 0.59 9.38
¥ SL (cm) 2.75 0.44 16.00 3.91 0.38 9.72 4.89 0.60 12.21
fiR4% ED (cm) 0.81 0.13 16.05 1.10 0.13 11.82 1.33 0.11 8.56
B CL (cm) 1.70 0.37 21.76 2.59 0.38 14.67 3.46 0.37 10.82
FARE CH (cm)  1.20 0.21 17.50 1.57 0.11 7.01 1.91 0.20 10.50
AH BW (g) 51.48 20.70 40.21 164.26 43.84 26.69 337.63 82.37 24.40
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Tab.2 The phenotype correlation coefficients among the traits of T. septentrionalis at three different sizes

K Size AR Traits £ FL &K BL {A® BH LK HL #K SL B ED EH#K CLEWE CH A% BW
M &K FL 1 0.963" 0942 09457 0943 08767  0.883" 09517  0.926"
Small size [ BL 1 0.923” 0928 09207  0.848  0.884" 09397  0.936"
% BH 1 0.924” 0914  0.8477  0.892" 0933 09477
LK HL 1 0.984™  0.890™  0.840”  0.920"  0.895"
W SL 1 0.861°  0.824™ 09117  0.890”
k42 ED 1 0.819" 08757  0.776"
B CL 1 0.896"  0.827"
e CH 1 0.906"
PR#E BW 1
R &K FL 1 0.920” 0712 0.780"  0.7417  0.593  0.684"  0.523"  0.7257
Medium  fr g gL 1 0.740™ 0731 0728 0533 0734 05787 0.851"
Sl {k 5 BH 1 0537 0559 05157 0649  0.679"  0.804"
3K HL 1 0.958™  0.582"  0.4917  0.393"  0.514"
Wy SL 1 0.524” 0504  0.450™  0.543"
iR4% ED 1 04377 0.474"  0.483”
EMK CL 1 0.716~  0.787"
i CH 1 0.763"
AE BW 1
K#kg 4K FL 1 0.956"  0.661"  0.816"  0.836" 06157  0.787"  0.6457  0.804"
Large size i L 1 0.559™  0.750  0.745" 0548 0.725" 0540  0.723"
% BH 1 0474  0.579" 04917 04527 0.784"  0.900"
LK HL 1 0.940  0.685™  0.5357  0.516™  0.604”
W& SL 1 0.644™ 0562  0.6557  0.729"
k4% ED 1 04177 0456  0.546"
R CL 1 0.5117"  0.579"
Rl CH 1 0.824"
AEH BW 1

s b PR A G A BB i 5K F-(P<0.01)

“** indicates the correlation coefficient reaches highly significant level at P<0.01
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Tab.3 Direct and indirect path coefficients of morphological traits to body weight of T. septentrionalis

kg Size AR Traits #HC R Ry HEAEH P

6] 34 1] Indirect path coefficient

JINELA > {kEBH &K BL R4 ED EfKCL
Small size ks BH 0.947" 0.747" 0200 0.540  —0.157  —0.183
K BL 0.936" 0.585" 0351  0.689 -0.157 ~0.181
4% ED 0.776"  —0.185" 0961  0.633 0.496 -0.168
EBHIECL 08277  -0205"  1.032  0.666 0.517 -0.152
SRPIWi > &K BL EW&CH LKHL k& BH 4KFL BWKCL
Medium  jxk gL 0.851" 0.822""  0.028 0.142 —0.090 0.178  —0.303 0.101
Sl EBHiEmCcH 0763 0246 0516  0.475 -0.048 0.163  —0.172 0.098
K HL 0.514™  —0.123" 0.637  0.601 0.097 0.129  —0.257 0.067
% BH 0.804™" 0240  0.564  0.608 0.167 ~0.066 -0.234 0.089
2K FL 0.725"  -0.329™ 1.054  0.756 0.129 -0.096 0.171 0.094
EWKCcL 07877 0.137" 0.650  0.603 0.176 —0.060 0.156  —0.225
KA >  A®BH 4£KFL E#® CH
Large size fips BH 0.900™" 0.526™  0.374 0.216 0.158
2K FL 0.804™" 0327 0477  0.347 0.130
BHiE CH  0.824™ 0201 0623 0412 0.211

“* FORIBE B E K (P<0.05), “**FoRiABIM B K (P<0.01)

ko

indicates the correlation coefficient and path coefficient reach significant level at P<0.05, “**” indicates the correlation

coefficient and path coefficient reach highly significant level at P<0.01

R4 TEHMBFEDEER SR EENRERE
Tab.4 The determinant coefficients of the morphometric traits to body weight of T. septentrionalis at different size

&% BH &K BL R72 ED  E#ik CL
/LK% Small size % BH 0.558 0.807 -0.234 -0.273
K BL 0.342 -0.184 -0.212
AR4E ED 0.034 0.062
EAFK CL 0.042
K BL E#®E CH kK HL & BH &K FL Rk CL
HHLRS Medium size K BL 0.676 0.234 —0.148 0.292 —0.498 0.165
FEMiE CH 0.061 -0.024 0.080 -0.085 0.048
3K HL 0.015 -0.032 0.063 -0.017
K% BH 0.058 -0.112 0.043
4 FL 0.108 -0.062
AR CL 0.019
Km BH 2K FL  EWE CH
KHA% Large size 75 BH 0.277 0.227 0.166
4K FL 0.107 0.085
A CH 0.040
REBA MW, /NI RIREFRRE, R figs 4 ] il 74 A EE A O o

AR A4 o 72 SO A B o T
AR T HEBR A TS E 0 O T ELAT TE B, M —
A0 T 2 e 4 S0 15 45 6 X8 T 58 T e e o LA
WEW . KT, (ERAE PSR A X
L5 Y T PR R N AL T A5 T LA P 145

=T, AR R, XN R A Sk
hiisl, AR E A EER SR OAEZEN. 5
ABFFEEERARIEL, 2 T IEF 18 H % Y ¥ 4l 11 (Nibea
albiflora) s K/NFAEZ S, s 2 H % Gl fa i)
FISMROIR TR AR, M 18 H ik A ik
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Tab.5 Standardized coefficient (Partial regression coefficient)
AebrifEfb R4 FRiEAL R %L
HAE Size AR Variable Unstandardized coefficient Standardized t B EMEIKFE Sig.
¥ B FRUEIR SE coefficient
JNEIAR # & Constant —84.753 4.233 -20.024 0
Small size & BH 17.263 1.654 0.747 10.440 0
& BL 6.572 0.784 0.585 8.384 0
iR#: ED -28.928 7.649 -0.185 -3.782 0
K CL ~11.353 3.218 -0.205 -3.528 0.001
LA #f& Constant —325.824 28.479 ~11.441 0
Medium &K BL 20.321 2.659 0.822 7.643 0
size EAiE CH 94.047 23.174 0.246 4.058 0
K HL —11.425 5.739 -0.123 -1.991 0.050
&% BH 15.713 4.228 0.240 3.717 0
2K FL -7.218 2.370 -0.329 -3.046 0.003
AR CL 15.744 7.655 0.137 2.057 0.043
FHLE #H Constant -516.433 37.947 -13.609 0
Large size &% BH 38.012 4.746 0.526 8.010 0
4K FL 10.545 1.717 0.327 6.140 0
FEMiR CH 82.752 26.523 0.201 3.120 0.003
#*6 ZRBEAEBAESNE
Tab.6 Analysis of variance of multiple regression equation
Fitg Size FJ5 M Sum of squares H A df 75 Mean square F BEMKFE Sig.
JNEAR [A]J4 Regression 41196.962 4 10299.241 398.960 0
Small size F% 2% Residual 2529.893 98 25.815
it Total 43726.855 102
P 4 Regression 143114.269 6 23852.378 101.476 0
Medium size %2 Residual 18334.259 78 235.055
K3t Total 161448.528 84
FHIAG [AlJ4 Regression 422310.934 3 140770.311 202.803 0
Large size 5% Residual 45812.149 66 694.123
&3t Total 468123.083 69

B AR GE R4S, 2016), £ AR 5 (Trachinotus
ovatus) I FFE 7 HT, 1 H R HI 4 J i UNIE 65 5 X R
SN R MR 4, TR R 7~13 H #30)
A (X SRS, 2013)0 3K U6 X FAS [ BLKS A/
SOEE ST A A N O G N 2 0K L NE
At
MNAEIEHEENERESERNTEE
A A 225 A B M7 IR SR
MEIA, RH F 88X 5] ARIESHR TSR
5, HA KRR 3] B E R SR A S g5 A S =]
AT RE R, I e 2 AR BR B 52 ) o 6 T T i < o 1)

3.2

SRR, BT IOTE, AN, R R IR
AR s m i i f d etk R B . sk
Koo MRm . SRR IR EE A 52 R S g T
T i A o P MR s ORI AR L e K R AR

TESEILA b, ARBFGEIE— 2 T 45 E SR
IR AR R B, N A R IR S5 T il 2
PROGHA i R e R BSR4 1R 0,942, 0.885 il 0.902,
T 3 R OC A3 AT 1) FE At 00 A7 308 428 0 B R e o R
AT, FUA 244 [ AR R A e Y B R i E R R
7 s ] e R S E B R F ST 0.85
Rl 85%I A% B i A 25 A9 1 A% 2 oAy 52 i) PR 72 o 114
FH AR XIIKEE, 2004), AAFFE 3 DAEELRS
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Path Analysis of the Effects of Morphometric Traits on Body Weight
of Thamnaconus septentrionalis at Different Sizes

BIAN Li', LIU Gang’, ZHANG Qingwen', LIU Kun'?, CHEN Siqing'",
LI Fenghui', MENG Qian', LIU Changlin', GE Jianlong'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
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Abstract Thamnaconus septentrionalis is a common economic marine fish species that can be found
in coastal waters of China. The artificial breeding technique has been established for T. septentrionalis. In
order to optimize artificial culture techniques and to promote industrialization of T. septentrionalis, path
analysis was conducted to investigate the effects of morphological traits on body weight. According to
body weight, the samples were divided into 3 groups (small size, medium size, and large size). Full length
(FL), body length (BL), body height (BH), head length (HL), snout length (SL), eye diameter (ED),
caudal peduncle length (CL), caudal peduncle height (CH), and body weight(BW) of T. septentrionalis
were measured. We calculated the correlation coefficients, path coefficients and determination coefficients.
The regression equations with morphological traits as variables and body weight as the dependent variable
at each size were established. The results showed that the morphological traits affecting body weight at
different sizes were different. Body height, body length, eye diameter, and caudal peduncle length were
the significant traits affecting body weight at small sizes; for medium T. septentrionalis, the morphometric
traits that significantly affected body weight were body length, caudal peduncle height, head length, body
height, full length, and caudal peduncle length; for large T. septentrionalis, the significant traits were body
height, full length, and caudal peduncle height. The regression equations for small, medium and large size:
Y=-84.753+17.263Xpp+6.572Xp1 —28.928 Xpp—11.353Xcr; Y=-325.824+20.321Xp.+94.047Xcp—11.425Xp
+15.713Xp—7.218Xp +15.744Xc; Y=—516.433438.012Xgy +10.545Xp +82.752Xcy. The sums of the
coefficients of determination at each size were all greater than 0.85. This indicates the main
morphological traits affecting body weight were found. This study can serve as a valuable tool to improve
the culture industry of T. septentrionalis.

Key words Thamnaconus septentrionalis; Morphometric traits; Correlation analysis; Path analysis;
Regression analysis
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