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)T R KO, AR BT R S S AT Tk e
% S et A MR H PR IR e i FRBE, X Bl
HATAERA B2 TR, fEaIIEERFAIR
g Y2 o ko B AUV 9 R Y 68 (Conger
myriaster)JE SR SIAE R, R FI AR
BB RE EEZATK . IR IR S K A3k 981X
4 APEIR I, BRerpRag s T AR S B A
Wl 53 A B 5% T AS [] B 38 2F T (Paralichthys oli-
vaceus)IE MR SR E R ®EE 5
%% PG [G 45 (Acipenser  schrencki)7F 16 & i &
HZEK . RTE . K& 3 DESHERN N, #
SRS B 5 H i 46 #9(Lateolabrax japonicus)
REZEEEmREK, 2K, BE, R ikE
WA R

A5 DL A= iR I8 e SRR 14 I X 42,
R PR Ge TR 25 0 o 7 YA AR A S R EE A N 1Y 10
A MEREE, 12 AR HT A DG T, BRAR
R R Y R B AR, S IO AR, Ok
LA RIRL, Sy i IR I8 g JEL Y 1 B T AR SR AL
5%,

1 METE

11 HmRE&E

2020 4 7 H F#rim 42 /8 Fin] H AR B2 (84°25'E,
37°30'W), K HIHLIE SR (M H 2a=2.0 cm)FH%S
B 1Y T3 R AR B A IR I2 e IR BRORE AR, DA R B L
Pk 97 B FH TAHSY, Fiv FHAE dab B33 76 90 e 30 AR
AN iz [ 525 5 — 20 ) 5 v 7 S g A o
12 XWHE

e A S RN AW/ I b A
g SO ARy g, 5%k Tty
Ry A, FF T R R K 5y, HES R
ROEE2K ) BEXG) . EBREG) . kK(X).
AR (Xs) . W (Xe) . HRAR(X;) . HR [a] 1 (Xg) Al
2GE(Xo) 9 BB EIE, Frill & I8 S5 0k i
£ 0.1 mm, PAHFIRFEAREY), HEifiF] 0.01 go
1.3 SHhAE

MW Excel X AT HSCEE ) /K 96 i R 6k T 2
BRI G, FFHE T 5 AR 2E
S RZEMTHAE . 45K LUV E R fE 22 (X £SD)

Fm

N SPSS 21.0 X I 48 £ i JE S B s kA7
FHIAE BT . AN BUESHT, b T IEER N
RO 285 B 52, Xof B A D e 5 26 0P B0 e Jm
PTG 8T

iz [ Pearson A I3 BT 645 P R 22 18] 9 4R
KMEIEAT AT, LIRS AR &, &I EdE N
H AR BT IR A R MR B 0, TR R B ASE
RXHARE K AR R, o REOEIA R
AR SR E W s 7

2 #£REHW

21 MRESEBESHERD BT

MR I8 R R EOE S MR GEIHE LR 1.
R DUE ORI T R (13.43+6.59) g, MIE AT
REIEAE, 2KX)ERAKN(12.13+2.20) cm, H
UARUCH IR (X)) . A (Xs) . S (Xy), HREE(X)
/N, 4(0.30£0.11) cm,

AR S R BOTE MR E (YR, A 49%, Uit
R X IO 95 v Jir SRR T332 205 0 e K g PR RO AR
H(Y), HUGERNIK(Xs), HRIE]FE(Xs) A 1B £ )

R/

®1 MREEEHRZFERNBEREITER
Tab. 1 Descriptive statistics of thetraits of
Triplophysa yarkandensis

4%/ em mean fRifEZE SD AE 5 REU% CV

ZH parameter

#F body weight, Y 13.43 6.59 0.49
4K total length, X, 12.13 22 0.18
4K body length, X, 9.67 1.79 0.19
175 body height, X; 1.83 0.37 0.2
3+ head length, X, 2.42 0.57 0.24
Eiffi:lk length, Xs 1.6 0.63 0.39
WK snout length, X, 0.97 0.31 0.32
IR7% eye length, X, 0.3 0.11 0.36
?igfrﬁbital space, Xg 1.06 0.16 0.15
M5 slit width, X, 0.89 0.22 0.24

22 MREBEMBEEREXES T
FHSCHE I HT A 2R N3 2 s, /R 96 fm Dt
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Tab.2 Correlation coefficients among the traits of Triplophysa yarkandensis

PR trait fAE Y 2K X K X A& X kK X BEK X K X RE X IREEE Xs ARE X
WE Y 1 0.937" 0.960" 0.498" 0.964" 0.861" 0.714" 0.621"  0.374" 0.670"
2k X 1 0.976" 0.522" 0.934" 0.830"  0.726™ 0.664  0.406" 0.712"
K X 1 0.520" 0.950" 0.824"  0.736™ 0.627"  0.386™ 0.718"
& X 1 0.510" 0.353" 0.239" 0.388"  0.3317 0.3817"
LK X 1 0.821" 0.683" 0.651"  0.373" 0.678"
B K Xs 1 0.578" 0.649"  0.136 0.469"
W Xs 1 0.448™  0.232° 0.572"
MR X, 1 0.060 0.317"
MREFE X 1 0.405™
258 Xo 1

T #3478 35 G (P<0.05); ** R 7m i 13 4 52 (P<0.01).

Note: * indicates significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01).

TE 25 PR 24 5 0k i (Y) 22 ) 5 4 3 1E M G (P<
0.01), Horp 3k (Xe) 5 () 1 56 R %1(0.964)
IR, AR (X) SRR (Y)Y AH E £ £0(0.960) Ik Z,
L [5] #5 (Xs) 5 74 B (Y) 1 AH G R 500(0.374) B /N A
SESWRMMEERRRE, BHKX). R
(X7) 5 R B (Xs) Z 8] AH S PR B3 (P>0.05), F
b JE 25 PR AR 22 18] ¥4t 3 1F AH 26 (P<0.05), Hh
2K (X)) R OG) A 56 F B K (0.976), W1
(Xo) FIHR 8] FE (Xg) Z [AIAH OC R £ /1M 0.232)
23 MRESEHESERGEEHEZSH
Xof it 2R I8 e B A B () EA T IE SRR B, 4
UL 3, ¥EHE Kolmogorov-Smirnov Test K 4 /5
R T IEAS PR R, 2K S0 R 5 (V) IR A IEZS 20 A1
(P>0.05), AJ 4T 1EH [BH 57

x3 MRESEHMABEESKIEER
Tab. 3 Normal test result of body weight of
Triplophysa yarkandensis

Shapiro-Wilk #;56:
Shapiro-Wilk test

Kolmogorov-Smirnov ;55
Kolmogorov-Smirnov test

PEIR trait ——— ——
it df R g p
statistic value statistic value
i . 0.078 97 0.166 0.975 97 0.063
body weight

M1 4 RN, R i IR JE i R A TR () 221k
[ 2 ZOE RN A () S K (Xa) B (Xs),
ZREER ) kKK B Xs) SR
oy 52 4 3 IEAH E(P<0.01) 0 3 MBS IR 5 i {4

x4 MREBEHESERVEEEEZHHER
Tab.4 Theresult of path analysis of morphological traits
on body weight of Triplophysa yarkandensis

[

indirect effect

peg TIRAEBC ey

. correlation .
trait fFici direct effect N ~
coetlicient R X kKX BIK X 2
KX, 0960  0.3827 0.447  0.132 0.578
KK X, 09647 0.470™  0.363 0.132  0.494
EMK X 0.861°  0.160™  0.315 0.386 0.701

RN 3 A 56 (P<0.01).

Note: ** indicates extremely significant corrleatioon (P<0.01).

)AL EAE /N T RIEEER . N 3 4ME
SRR E (Y m  EEEREE, LKX)
1) B E A R GIEAR REL 0.470), BARE (Xs)Hx
INGERZREL 0.160), N 3 NTESHARIHAE (Y)
SR Y ) FEVE IR A, IR (Xo) (4 11424 B AN
B R(0.578), S (Xo) WITEZAE H SRR /1N0.494)
e 3 MESHERPFAEAE S, R KG)iE T
3k K (X)X A FE 9 (] 2 52 ) B K (0.447), 1R K
(Xo)« KA (Xy)3E 3k AT (X ) WA B 1 [1] 422 52 i
B/N0.132),
24 MRESEBESHERTEENRERE
MR 5 Fis, R REUEHH 0.958, KUY
M) 2R 9 g JEL Sk A o ) 32 B S MR O IR K (%)
KK XK) . B (Xs), HABTE RS H 5 i 4
/No N3 ATES PR AHAE 1 B REORR,
LK X R (EEIE R 0.221), RKKkZ
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Tab.5 The determination coefficients of morphological
traits on body weight of Triplophysa yarkandensis

PEAR trait R X, (KX RBHEK X )y

A X, 0.146 0.341 0.101 0.588
LK X 0.221 0.123 0.344
RAE Xs 0.026 0.026
z 0.146 0.562 0.250 0.958

(ELHEETRE RBCH 0.146), R (Xs)fe/h(E R
FEREL 0.026). M 3 ANMTESYEMRAN EAE XA E
e E RBORTE, PR (X)) RSk K (X A 3 ] e 5
YE B R (R E BB 0.341), kK X)FEMK
(Xs) Ll P AR IR Z (e RECh 0.123), 1K
1 o) FR AR (Xs) 19 2 [ e 5 78 FH B/ (F e 3R
¥k 0.101), ML, HeE IR I8 e B kA g
AR ) BRI ) L K (K)o
25 HEZTEFFRE

s BRI I, UK. k&K
(Xa). B (Xs) 3 MRS A2 &, KE(Y)
R PRAR ST Z ot RlH R

Y=-2.8+2.94X44+0.764X,+0.906Xs
L, YRR, Xo. X Xs R AEK . L
K. Bk,

mE 6 iR, HAHCRETI, WE 3
WIREGIA, AR R LN 0.964 2
KE0.979, BEHIREE ARG AN Z, XHAHEE
FHFRZERM, 3 AR /R 98 5 R kA B
WHRAEIFNSH N E . AR WE 5 R R O

ZECT LT E R AHF e, e=V1-R* =0.204,

®6 HRAESEHRESHERERBE
Tab. 6 Summary of regression models between
mor phological traits and body weight of
Triplophysa yarkandensis

BE L o HBRE R R
model adjusted R*  standard estimate error
1 0.964  0.93 0.929 0.95515
2 0.975 0.95 0.949 0.80976
3 0.979  0.958 0.957 0.74744

L WAR R S (X). 2. TIMAE & Sk (X)), K (X). 3.
T AE J\‘JK(XA) K (X)), B (Xs).

Note: 1. Predictive variable: head length (X,). 2. Predictive variable:

head length (X4), body length (X;). 3. Predictive variable: head
length (Xs), body length (X;), tail stalk length (Xs).

AR, BEUBR TIRK(G) . kKX BWK
(Xs) 3 /\ﬁ; S X I R S TR SR B A R e
YEFHILAAR, 384G oAt % A 5 52 i 5 K B PR 3ok %
R, AR, IR 7R, B,
LK XK) BARE(Xs) 3 A8 519 [1E R A 5 )
T K (P<0.01) 0 N 3 ATE S MR XA EE 1
WL RBCE, XA AR fb 52 1 B R Sk K
(Xa)(0.47), EARK (Xs) 9 P 2 VR Fl /1N (0.16), %
e Sl TR — 2

x7 HAARZRHYBEZHERRE
Tab.7 Thesignificancetest of coefficients
in regression equation

IR AN TR R G TR EY

tgit R
Y unstandardized  standardized fsje—ltg
model coefficient coefficient
B bR SE Beta

=N

(v i —-1.44 0.422 -3.409 0.001
constant)

Xy 6.031 0.170 0.964 35.505 0.000

Al EL

(i it -3.696 0.511 —7.227 0.000
constant)

X4 3.328 0.461 0.532 7.226 0.000

Xa 0.91 0.147 0.455 6.179 0.000

PN

(v -2.8 0.519 -5.395 0.000
constant)

X4 2.94 0.435 0.470 6.756 0.000

Xa 0.764 0.14 0.382 5.443 0.000

Xs 0.906 0.218 0.16 4.163 0.000

26 WEEBRTFRER

iz B AR Sy BT A I T 43 A Bkt 1 3 ST A4k
RN AAS B, B S PRARS B R (Y)Y SR Ry R AR
UK 8). W1 S PRI ZERATLIE I, MR
g JELBRAAR A (Xo) 5 PR L () ) i A 40 5 5 TR hy 48 5
PR, BERITFE R Y=2.739e" 178 (R=0.936) . 3k K
(Xo) 5 IR T 1 S AR P 170 R R pR B, AR 7 7R
Ky Y=4.946X,"1" (R*=0.931), R (Xs) 51T 1
I FERL A AT S XA R B, BRI Rl Y=9.582+
8.8761nXs (R*=0.807).

3 itig
31 BRERESHERNEREH

TESN YR BFFAERT L P, i R R 5 R
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Tab. 8 Theresult of curve model fitting of 3 morphological traits on body weight of Triplophysa yarkandensis

E)E] e g6y PR sum of model ZHf parameter estimate
regression model R F P HHL constant Z %0 B coefficient B
Xo-Y ZEPE linear 0.922 1130.483 0.000 -5.415 1.92
HL logarithmic 0.871 639.014 0.000 —23.949 16.490
TR power 0.923 1133.271 0.000 0.557 1.387
s 0.872 646.332 0.000 3.743 -11.202
$8 %0 exponential 0.936 1394.170 0.000 2.739 0.158
X-Y £E 1 linear 0.930 1260.539 0.000 ~1.440 6.031
X% logarithmic 0.893 791.653 0.000 1.912 13.181
FERE power 0.931 1263.452 0.000 4.946 1.100
s 0.878 685.095 0.000 3.490 -2.160
1840 exponential 0.920 1091.463 0.000 3.858 0.490
Xs-Y &1k linear 0.741 271.502 0.000 5.344 4.878
X% logarithmic 0.807 398.152 0.000 9.582 8.876
TR power 0.750 284.933 0.000 9.536 0.699
s 0.778 332.024 0.000 3.296 -1.068
1840 exponential 0.654 179.528 0.000 6.936 0.375
BAEAXT 2R SR EN SR, EmEIN EFHM.

RS YR E AR, AR REER IR,
Ha BB W K, oA E BirtR. R
Y7 B 6% 440 1 (Thunnus albacares)!'” | #Efyil!8!
K-yt | A3 67 (Scophthal mus maximus)2” . &
[ 2 5% (Micropterus salmoides) 2!, #7 % faf: 11314 £
S, &I 2K T U ) SR AR AR BT L
AwgE, R IEE R 10 AR, R AR
SRBURKR, ERET BInERWE &, H 97
FE Mt R JE i RS A E (DA G IEAS A, AT
FEITIE FIREAC N BEAILREAS, 45 R B A —E ny 5
B R R . BT IREMNZ T RECH 49%, AR
KW MRS S R B 7B 3] T 39%.32%
36%, FIXTEE, R B RMERE S, U
B R 98 R IR ke & e DUARER S H AR HERET, &
TR, WK IRARSEERE N, XK T
H- R 6 i DR 6K 0 7 1) DRIV o oA o 2 U O F
G IR JE 1 SRR B R A A (] 4 i B B R 2 Rtk
AR [ 2 M B A AR S 1 . BRILLASE, FEXT
B R ) it AR ) /)Nt i (Pseudosciaena
polyactis)\ 45t 2 I BIF 5, I R MR B 7E A S 7k
FEATEYEE W HARE R, BERR G 2K
SR 2 TP, HAT DL i 5 8 A MR ) H2 s 3

32 MERNARESRMEELTULHRSER
TEAK 2B ST O D, REE 2 F
BT AR —, (ATESEr A R 5 52 N
TESSMEN R T, kTR A&
s MRS, MR DURPPROE K R g s
—HOA S A PR TR 15 FE LI A5 PR 22 TR A 55
REIA RN, Al 3 i e £ 8 SR A 42 ik 2 (R
R HK . WABETEA R 4 Rk E, R
T e kAT A IR 3 5 R (Y) S A S IE AT
FK(P<0.01), 1t B 7K 2 v JRU Bk R E AR AL S 2
PR Z BV B AR, AR BOR, 7 ik
kR, FIADESTR B 5 I AL 5 e 42
BB E L E H AR 45 BT R, R p AR G
W TR B E R, B ARSI B 45 RAR A
B 5 XA T AT BRI (L SR, AP
RZIBIAHOCHE A SR BN 124518, & PR G
P, BREA (Xs) . ARAR(X7) 22 465 IR ] B (Xs)
B B MR ZAE, Hfl A PR Z 18] A7 7 2 3%
FH M (P<0.05), Ui A2 E S PR 5 R E 2 o) A7
TEZ B ILE R ZR, ARME AR A3 Hr v £ 1 X
BRI SR, FE e AR R AR
T AN ) 0 ot 2% 9 e Dk T B A B R R 254
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ARG R A S TP 315 AL 2538 . 22T
i FHAH SEAE 43 87 % JE % 3 £ (Oreochromis  niloti-
cus) | 1Rl (Oratosquilla oratoria)®! | fi# ik &
& 1% (Blepharipoda liberate)®*! ., %1 (Siniperca
chuatsi)** 45 R[] K 25 3l ) it 47 BF 53 it % B,
EAMREREZ RfEELTEILRRR, TFEH
A ISP R ENE TR AE Sy N I B A5 | N P g

FH I 43 BT AN B Jsz I P 7 etk 22 ) 255 B A G
PE, FHAH 5 R 50025 1R A R 22 1) 1 2 ZR A X
IS, WA HT IS8T i T a2 A
i S RAR R Z B2 EILLOCR, W LI
NEIRIAE R R, KA TSN 6 &40
o maalY ey (Lates cal carifer)®”
Bk 5 (Apal one ferox) * iF 5 4 1 o £80d 3
10 BTl B 4% 0 AH 56 R 800 i o BLEEAE FH GEL AR
FREOFBIAE, R E REN . mH
Ay BTIHE, DT B R R M A E AR Ak Y R A
AR, IRBHEEEEFRCRN B AN b, B
I MRS PR E (V) A B 3 TEAH 5 (P<0.01),
RSB AT R BRAUA R (X)) . kK (X)) B
K (Xs) 3 MEBHR G IR Z [R5 2 REGS
)T BEAKF, Hih 6 NSRS
Pyl Sl i, 3 3 A8 43 AT 1 B A R ) 2 A
FIRW LA, B X) kK X) . BHK(Xs) 3
AT ZS PR RO () 1% B 42 4 FH R D] 424 TR
PR T 0.85, 6B 52 7R ¢ oo J gk 4% o 4% 1k
FPIESHIR T L e, %45 R 5 R 58 & R B ok
AW A, ZaRa, R kK BRI
T IR IE = RN I RAE . XS L 3 MR
YRR SARE B AER LM, HE ) MkK(X)
X R (Y)Y R B2 A FH s R F BB, B K
(X)W (A (V) 1Y ] 424 FH (0.70 D e K T B3 AF
FH(0.160), 56 AR A (Xo) Fl 3k 4 (Xy) S 5% 1 1 /R
I6 e LKA T AR A R, R AR (Ks) XA
52 0 B 22 2 5 AR (O0G) ATk K () B[R] 4,
SER R AR IR B 2

PE RBOTHAR BR, HEKX) . KK X).
B (Xs) 3 MBS AR E () B PeE R B
2 0.958, RIUKK(X) . KKK B (Xs)
3 ANE SR i R I 1 kA i A A A R

FEAEH, Z45ie 5l a e )—50

KT B UE AR A BT B S5 1, SR R AT
%, KRR ELEGIARB R, ZLMELE
TS HARRZEM R, 48R ER, fidRiA
G3AT, RBR TR E AR LR W N PR, PR
THREMX). (KX, BIHEXs) 3 MESHEIR.
LA R R BT AR, B 3 AR
WS, B R A A 5 RBCE W, B
BE% E S n A £, XPAER M /R I FERS I, 1
B 3 AR A MR IR 6 v i kR E e LA
WIS HME, S8R0 I48e—8, SR
J6 BN H B —EMSHE L, RIERIA
TR REBOT BRI R E T e=0.204, Z(EH
K, VEBHER TRk A 3 A4S B MAR K /R
I 1 SR SRR T A B R A F LASR, A Ho Atk
NS AN OIS I 7 S 0783 I % A i B RN
ARG . 3 NSRRI T () A P E R B
FIly 0.958, AT LUMERE 95.8%A078 5, FIWAPkLERY
X)) kKX, BHEKXs) 3 MESHARXS
IR 96 e SR AR T AR A A A g e, (AT 4.2%
1475 5 1] BB S p — S R I MR B R LR 22 5 1 ke,
TPt — I . B e BT S IR e
6K % B AR A S ) 4 s AL 25 MR R R B R i i
B, 1A R R AR R m . R
K 4 MBS HIRTE I, 2 473 41 5 e 4 T A0 28 o
BRI 3 AR B IR A A K IR K
A AR PO o B 25 BIYE BT 5 - /R 9 v SRt T
A FEOR A e R, 2 O v D kO P A X R g
BWRIIEBMR LK . BRI, HErEdk
52 U HHR ] B s g KM 4 G AT 4%
W, KR —FEIORREIERR B . REM . R
[F) A 4 R A NI R Yo R F S Mt A AN [
33 WEEBWIFELER

R A 19 745 o R DR A 0o, P S0 04 AT
PSR, AR, AR
LR FRWANERZ LR, EF L)
BT s A KA, X Ed s A K R R
B A R HER PR YA — P SRR TR
Ty 7 TR R T B I 2 B REAE 2 T 44 E
B, A TEA MR S R 2 1] 5 i LR AR,
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PR R IE R R EHOE A PR S PR E Al AR 0 M S & 55

T T Fh gl SR g oL 10202028 A g A L A
T 3 AR SHAR G IRE Z A s, M
ZERTTLIE 3 MEEMR S AR E LA LA
P22 F 0 B 3 (P<0.01), T I ILA BRI 2, W]
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Path analysis and growth curve fitting of morphological traits and
body weight of Triplophysa yarkandensi

LI Yanhui"?, CHEN Sheng’ao”’, CHENG Yong"’
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Abstract: Triplophysa yarkandensi is an indigenous fish in the Tarim River in Xinjiang Province. To accumulate
theoretical breeding data for T. yarkandensi, the effects of morphological traits on body weight were explored.
Body weight (Y) and nine morphological traits were measured, including the total length (X;), body length (X),
body height (X;3), head length (Xy), tail stalk length (Xs), snout length (X¢), eye length (X;), interorbital space (Xg),
and slit width (Xo). Correlation analysis, path analysis, and regression analysis were used to determine the three
main morphological traits that affect body weight (Y). The best-fitting model for the three main morphological
characters and body weight was determined by curve fitting. Overall, there was a significant positive correlation
between body weight and morphological traits (P<0.01); the length of the tail stalk, eye diameter, and eye distance
were not related to each other (P>0.05). There were multiple collinear relationships between other traits and body
weight; head length had the most direct effect on body weight (0.470), and body length had the most indirect effect
on body weight (0.447), although head length and body length were the main variables that affected body weight.
Head length was the largest direct determinant of body weight (0.221), and the largest co-determination coefficient
of body length and head length was 0.341. The sum of the determinants of body weight (Y) for the three morpho-
logical traits was 0.958, which explained 95.8% of the variation. The linear equation for the three main morpho-
logical traits and body weight was Y=—2.8+2.94X,+0.764X,+0.906Xs (R*=0.958). The optimal model equations for
the three main morphological traits and body weight contained exponential functions, a power function, and a li-
near function, and the model equations were Y=2.739¢"'*** (R’=0.936), Y=4.946X,"'" (R*=0.931), and
Y=9.582+8.876InXs (R*=0.807) for the curve equation for the tail stalk length and body weight (Y). This indicated
that the tail stalk length was not a main morphological factor and was the only variable that could not explain the
change in body weight. Body length and head length were the main selection traits, and tail stalk length was an
auxiliary trait, which could be used to guide T. yarkandensi breeding.
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