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B2 x [N L s I S AW 1 = 3 VIR S ES W W R e i s WP i
O™ T4, 2010; XS, 2016; FResH 4, 2019;
2T A, 2012), BIEHFCMIE, X3 MG AT 40
IR IERAE, 2010; TSR, 2012; HIRHESE,
2018) . HFEEJS(Campos-Montes et al, 2013; FKAIALE,
2013; M BHAE, 2011; THEME, 2013; Ma et al, 2013) .,
I12&(Deng et al, 2008; Luo et al, 2013; You et al, 2010)F/1
WK ERIEARSE, 2011; Zhao et al, 2014)55 /K= EhIE 2
PERFIA T C R AR . L R5F(2010)isHH] 3 Fh
eI EmsE 1 e [CE(Acipenser schrenckii 2 &R 5
R ERICR, 8B RIS R ) FEHE, I
H#AL T ZouhlE R, RRAASE(2013)RH 3 Fhgtitir
EWE T B R HIF(Exopalamon carinicauda)fZ Sk 5
WA R, T AR TR A2 K. Deng
Z5(2008)WHiE S 3 FhGETt Iyl LBk DL (Pinctada
martens)) 1Y &M E 570K . SEE . ST RIERAATE
I IEAA G

ARWFSEE LI E 115 B 14 A 5K W) i A 5
FULL ASTEAMAR, RSP @RS R
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115 2 14 A W)SaIRE 1948 4R B K 7 it
FEHTHY DU DR YL AR 7 22 A (0 2R R 47 FE L o ASBIE S Fir 128
Weszse fn o RN T 558, HA R 46—

1.2 KWMpEREMEEERANEFT E

T TG 60 pg/L A T 75 B S 56 e Rk e, T
FHUEAUHT 1l 0 T 0 iR ROK 43 Bk = 5%, 2011),
KRR AR BT E(Y), HifE 0.1 g, MM
Js S rp A 2 MR I S R B R SCHEA T I S U MUBE
2010), B4 K (X)) K X); RAER
1 R NETO O RE NG A NS S NO.O NS S=10. SN
ETE(X7) . WK (Xg). BAK(Xo). B E (X)) KT
K(Xu), K05 0.1cm. 0T M B 5 .

1.3 HIELE

i Excel 2016 45 Bl s k4 140 4 48 11

B R WA T SR A YA L bR A K

AR 2R, 15 ] SPSS 20.0 #R{E XK Wyt I A PR
Bl EFF AR S0 . S BRZETRAE (2008) I WFFE s, T

S AR R BOMDSE R B, IF 18 I Z2 I8 A 73 xd 5 14
JB e W 35 AR G BT S R N7 B A I H T 7

2 HRE5HW
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H126 1 AT, 14 H IS Wy fld i i) 7 2 (8 g
WEZ B R 154107 g F1 47.111 g, R EZHH
30.57%. BRERFESN, MR 11 AARIE AR
SRR, Hr, KRR REURK,
0 13.52%, KK RRZEEmDN, o 9.38%,

1 KVSBESHERERERENETES T

Statistical analysis of morphological traits and body
mass data of L. longirostris

Tab.1

PR HE B v 2 5 R %
Trait Mean Standard deviation Coefficient of variation
Y 154.107 47.111 30.57
X1 26.431 2.579 9.76
X5 21.316 2.234 10.48
X3 4.321 0.537 12.43
X4 3.541 0.424 11.98
Xs 6.277 0.589 9.38
Xe 3.668 0.440 11.99
X5 3.568 0.414 11.60
Xg 2.388 0.261 10.91
Xq 3.151 0.381 12.08
Xio 1.617 0.192 11.84
Xu 7.137 0.965 13.52

TE: YOI ; XXy 7002 A s | 1A
Sty ki, Sk, Ik BRK . BiEAgRHK. T

Note: Y indicated body mass; From X; to X;; indicated
total length, standard length, body height, body width, head
length, head height, head width, snout length, caudal
peduncle length, caudal peduncle depth, and trunk length,
respectively. The same as below

SR R AR FRE R R XS

KWK 11 NMESMER ST A
IREI R EIK(P<0.01)(3 2), Hr, Kytaeks
PR A S R B, 355 0.936, HUKRIRK 515
Bz, FXERECH 0.926, 4, FrATEAMHER MG Z
(] AR SR BRI 357K F-(P<0.01),

23 EEURMEREHNEERSHT

AT, BRI IR 3 1 2 sl b 2K
sl A L K Sk, KRB 5 MBS
PERGE 3), Hdr, K0 EEEH R K(P<0.01), ik
F| 0322, LAk, FHEKWSEEK . KU EEEM
3R BIRL 5 E KOF-(P<0.01), R . WK 1R AH &5 0
B RS0 7K (P<0.05), Hrf, KiK.
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Tab.2 Correlation analysis between morphological traits and body mass of L. longirostris
Y X1 X2 X3 X4 Xs Xg X7 Xg X9 X10 Xu
Y 1.000 0.936"" 0.926"" 0.805™ 0.801™ 0.871" 0.839"™ 0.856" 0.695" 0.632"" 0.855"" 0.852"
X1 1.000 0.964™ 0.783™ 0.788" 0.897"" 0.831" 0.837 0.667" 0.679"" 0.857"" 0.884™
X, 1.000 0.772" 0.776™ 0.838"" 0.827"" 0.819"™ 0.638™" 0.684™" 0.841"" 0.861""
X3 1.000 0.738™ 0.755™ 0.789™ 0.748" 0.638"" 0.564™ 0.737"" 0.729™"
Xa 1.000 0.772" 0.732"™ 0.769" 0.592" 0.575" 0.725™" 0.740™"
Xs 1.000 0.773"*  0.824™ 0.700™ 0.630"" 0.799"" 0.789""
Xs 1.000 0.801"*  0.593" 0.580"" 0.787" 0.792"*
X7 1.000  0.637" 0.610" 0.754" 0.777"
Xs 1.000  0.527"  0.618" 0.556™
X 1.000 0.572"*  0.501""
X10 1.000 0.780""
Xu 1.000
T R AR 5 %5 (P<0.01)
Note: ** indicated significant correlation at P<0.01 level
xR 3 KMERSERGERENBESH
Tab.3 Path analysis of morphological traits on body mass of L. longirostris
PEAR P4 HEEH [ 4EAEH] Indirect effect
Trait Coefficient Direct effect > X1 Xo Xy Xg X10
X1 0.936™ 0.322"" 0.614 0.274 0.158 0.061 0.122
Xz 0.926™ 0.284" 0.642 0.310 0.155 0.058 0.119
X7 0.856™ 0.189™ 0.667 0.270 0.232 0.058 0.107
X 0.695™ 0.091" 0.604 0.215 0.181 0.120 0.088
X10 0.855™ 0.142" 0.713 0.276 0.239 0.142 0.056

H: X Xoo X700 Xg Xloﬁi}’%u%ﬂ?ﬁ{( KL kTR k. BiE *%’%ﬁﬁ%ﬁ%(Fk0.0S)o FaE
Note: X;. Xz, X7. Xg. Xyo indicated total length, standard length, head width, snout length, and caudal peduncle depth, respectively;

* indicated significantly different at P<0.05 level. The same as below

x4 FEKMHERK, K, LE. YK,
BWE M RENRE RE
Tab.4 The determinant coefficients of total length,
standard length, head width, snout length, and caudal
peduncle depth on body mass of L. longirostris

AR Trait X X5 X7 Xg X10
X1 0.104 0.088  0.051  0.020  0.039
X, 0.081 0.044 0.016 0.034
X7 0.036  0.011  0.020
Xg 0.008  0.008
Xi0 0.020
e PIHLA BN B — PR A T B e R R B

Note: The bold numbers indicated the determination
coefficient of single trait to body mass

25 KUBGESEREERESTEPAFENEL

XF 22 5 51 VA T R AT 25 PR 1) Al [ 051 2 Btk
T VRS . J7 225085 R o, IRH2C R IR F|
W i K- (F=222.158, P<0.01) (5% 5). &IEEBMEIR
) O [ U 3R 0 i 2 PR 0 25 R R, R AL B8

INFN W K (P<0.01), &K . WK RN =ik 3]
B EIK(P<0.05)(F 6), X T RSl 2K .

R Sk . MK MBS 5 MESHR YA A,
IR N A A 2 e A 5 F2 . Y=-301.368+
5.888X,+5.988X+21.482X+16.408Xg+34.878 X109, [H11T
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Tab.5 Variance analysis of multiple regression analysis

i H Item

75 Hl Sum of square B Hi & Degree of freedom #4775 Mean square

F K:5: Ftest I3 1 Significance

]9 Regression 230,406.926 5
5% 2% Residual 22,609.408 109
it Total 253,016.334 114

46,081.385
207.426

222.158 0

WA R LS, RO 7% (P<0.05)(3% 6), WA
A ] A ST PR 7 S, R A T T W)
BEMIIET o

* 6 FEKMBESERERELRHEBEZHERE
Tab.6 Significance test of non-standardized coefficient for
morphological traits of L. longirostris

FEpRTEIL R AL
Non-standardized e .
i H coefficient b R AL WA
It . Standardized 1 Signifi-
em FUS - FRiER%  coefficient cance
#%4  Standard
Beta error
Variable —-301.368  14.665 -20.550 0
X1 5.888 2.184 0.322 2.696 0.008
X7 21.482 6.134 0.189 3.502 0.001
X10 34.878  13.949 0.142 2.500 0.014
X2 5.988 2.293 0.284 2.612 0.010
Xg 16.408 7.122 0.091 2.304 0.023

3 g
31 EWMKVEERENEERLSERNOHE

AT, ek WE RS 11 MRS ER
B 5 (] R 56 2R B0 8 B i 25 /K (P<0.01),
EBI NP 3= U NGNSy o
D5 AT B B A O R B AR 0 PR AR 2 Y L
FEAE R 38 e 55 g At A i 7 A ) () 24 L AU
W TS e () AU ZE A SR B, AN BE S WA i [R] (1% LS 56
R, R EA 20 R E (s aE, 2018), 1
P4 B 1 7 R R DR AR e A AH O R B0 R AR
Xof PRI AR 5t 1) B ] AR I GO/ INPR S, 2002), 7T LA
YR S DR S i O R 1) R BB AS PR, AR, i
AT R o, EEEE AR 8 KR 5 MBS
MR K K kTE L MK AERR, X—
SEIRL ST A AL . ANER S, BRI
A A AT 96 R 805 Sk S8 R B B (M 56 R BT
18 3k 5 X A S5 £ %) B 2 VE T A Gk ) T M B 3 KR
(P<0.01), T FEAW &5 0 A Jot bt 1) ELHEAE R AGE 31 5 2%
K (P<0.05), X FERH Tk ek, K.

W R AR v XA ™ A T R B IRV E T, T Y
AR BRI U 25 (81, 5 )T B I A0 45
FEYN TR, AR AR T B A T (BT %
45, 2008). J34b, AR NHRRTE M A RS, 2
WA L SKTE . W R AR & A ) (R T A4
Ao DRIDE, TR B A3 3 R DG 20 B R 0 e T A M PR ko {4
JoTE R W S AR IR, 5 B L s AR A i — 20
R R S ) (A ) R B SR

EAMENERE O VATINVE ¥ ' N 2 R LN
R OC R GRESE, 2017) i [71 U9 22 £50 Y 35 1
R s R s, &K K ki, WK R AR kT
K Wy fefe A T 2 14) O ] 11 R 034 38 B 25K F . 7R SR
RUAH AT A SERN_ T E A Tl AR AT RIS E R A BT
HUA 45 A AR B3 04 AR 1 19 Bk e 2R 00RN T 7 AL
A P2 2B BT RUE | =0.85, A feRAE &4k
B 75 MR AR B [ AR /MRS, 2002), A
ger, Ak KL ST W R R EAR = A SR P
FECH 0.911(>0.85), ULWILREA M 5 ASPERIRZE S Ak
Jo it Y ELAR X5 R 5 H R (2019)% 57 13
i 1t (Schizothorax prenanti) . A 22 I %5 (2018) X 1€ f
(Lateolabrax japonicus) fl & |~ 7 45 (2011) X} 4 & i
(Hucho taimen)3F A FT 25 R AR, 52 ma A 5t 5 1) B
SR E PR | & B RTEE rH. B
534, 7 K W s B 28 5 4R T o i de O Iml I 7
FE: Y=2301.368+5.888X;+5.988X,4+21.482X:+16.408Xg+
34.878X%y00 ZMIFEAE R AT THE S K WIBRRY LT , 15
KWyl R AR RE T HARZEE X,

32 MmaRERENEEHLEHER

2B A ST L 20 ENA 2 M Fl AR 4y
M Xt AS [R] A 0 £ 80 A MR 5 0 5 22 19 o6 R B AT
MrE 7). MOCEUE R, 2kl 0 40 2 () A= 4 R 40038
FEBN S B R 5 BE A R (R 55, 2016; il 84
&, 2018; ZATEAE, 2012; SELHEAE, 2014; $AZ UK
&5 2018; AT, 2011), e S5 R IRg AR K 3
BUE R T HRTHAEAFRE A K iAKW J5 BRI
KBE L B TE BE RGN, o] BB PR A AR T R A
Kt HAFRRISEY WA, BRI E 3R
B, X —2E R SR — B, 1R 2 R A £ SR
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Jt-L & 88 (Lampetra morii Berg, 1931)F1 H A< i 8
(Lampetra japonica Martens, 1868)%5 5] fi 114 £f1 24 4 J5i
A EEIE AR, X AT RE R T R 8 2k
A K H R K EE R . =E TRt &

PR, i TR AR 5 £ 288 7 A R R O TR
FR I O™ 48 TE4E, 20105 KSR, 2016; X324,
2018). J4bh, Fm 2SR 5 B Y B B AR AN AN 2
FRT B AN ] = A 22 5 IR 2 R — BEAR IR I 25 7 AR
5 FEARMG R, KBRS R R R A OE R
BOR BB IAEX 5 A PRIR AN, AR W3 R i ik

K7 AREBRBEZMERENEZHSER

Tab.7 Main morphological traits affecting body weight of different body types of fish

SR AR T 3 11
GBS Al AR HUREEIR N FEIESMER SCRRA IR
Species Body type Age Measured traits Main morphological traits Reference
those affect body weight

K Wyfs gl 14 Ak K BRK L EE. 5. Lk ek Rk k. AR

L. longirostris Kookm, Sk, k. B KBS This study
K. BWm. KTk

AN G 45T R RK K, TR R RK TR B, X%

Larimichthys polyactis . B, B, km RS (2016)

g gl 6 Hi Ak KK RTK. kK. 2k KE. BE s

Procypris rabaudi RELE. vk IBE. &5, (2018)
Ry, B, B

HAf iRl 2 R L SR R R R R IRIMIEE . RAEESE

Ctenopharyngodon idellus . IRMIBE . RTRTHE AT (2012)

oL G 2~6 I Al KK ML kKL R IRKL I S

Siniperca chuatsi (Basilewsky) 7. BE. BWK. BWE (2014)

A ikER 2 i R K e, RTEL Sk ek KRS kKRB IENES

L. japonicus SIS S =N S N 151 SN/ SN (1= (2018)
Rim . Bk

1% i iR 1 R R XK KE L Kk 2K RS ERSEL Sk BTES

H. taimen e, kK k|, k. B &L Skl IR (2011)
ARMEIRE . w1k

BT 8 fi% Mmas 3 JE Rk CERK e R KK ek ke KRR BRI

Trachinotus ovatus WK WA AR A . IRE] A (2016)
BE. R B e

S MR 6l BRI, K. EEL B RKLRKL KL s

Scophthalmus maximus Wive . IRE = (2018)

(Linnaeus 1758)

P w14 A 2K KK kK ke B 2K KE. B x| %2 45

S. maximus (Linnaeus1758) WoE . IE (2018)

Fof TR 3 AR K kK, R R KL R B RIS

Paralichthys olivaceus (2010)

ZRAb L g 68 o] i 744 2R BT BK. kK. 2K kK RE IR FES

Lampetra morii Berg, 1931 Wik RAR . WEERTK . IRE RSk K (2017)
PSS

GESE L i 70 BT, RK, KK, 2K oK ERK  FES

Lampetra japonica Wi . IRAR . IR . IR)G (2017)

Martens, 1868

SN
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Effects of Morphological Traits on the Body Mass of Leiocassislongirostris

LI Zhe', JING Tingsen', LI Yu', LU Anshuai', ZHOU Jian?, LUO Hui', YE Hua'"

(1. College of Fisheries, Southwest University, Chongging 402460, China;
2. Fisheries Ingtitute, Schuan Academy of Agricultural Sciences, Chengdu, Schuan 611731, China)

Abstract To explore the effects of morphological traits on the body mass of Leiocassis longirostris, 115 x
14-month-old samples were randomly selected. A total of 12 morphological traits including body mass, total
length, standard length, body height, body width, head length, head height, head width, snout length, caudal
peduncle length, caudal peduncle depth, and trunk length were measured and analyzed using correlation
analysis, path analysis, and multiple regression analysis. The results showed that the correlation among these
12 morphological traits were all very significant (P<0.01). The path analysis results showed that there were five
morphological traits, including total length, standard length, head width, snout length, and caudal peduncle
depth that reached a significant level (P<0.05). Among these, total length had the greatest direct effect on body
mass. The common determinant coefficient of total length, standard length, head width, snout length, and
caudal peduncle depth was 0.911, which was consistent with the results of the path analysis, indicating that
these five morphological traits were the main factors affecting the body mass of L. longirostris. The multiple
regression analysis established a linear regression equation with body mass (Y) as the dependent variable and
total length (X;), standard length (X;), head width (X7), snout length (Xg), and caudal peduncle depth (Xyo) as the
independent variables, which was presented as Y=—301.368+5.888X;+5.988X,+21.482X;+16.408Xg+34.878X1
The results of this study provide a theoretical basis for the breeding of growth-related traits of L. longirostris
and is of great significance for the breeding of individuals of this species.
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