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W OE. HUF5 60 HEY 100 HEFN 140 H AR A K B BEH 4218 ( Octopus sinensis ) TE 75
M), 43 50 A (TL) i d< (AL) i< (ML) i 58 (MW) FifiR (8] #E (ED ) 5578 25
SRR AAR BT 5 2Z [R]  PE R BRI AR R, ST T2 25
SRR AR B e L H R . S5 5RR B, ORA] B i AR e &
SRR TEAS R H 822 57,60 H & 0 i 4 75 58 Al

BEAT RS A AE AR o A, THRE S
KRR LIRS

BEIR R E R (P <0.01) o Fma R BTE Y 2L

SRR A BT 14 5
SRR A A TR (W),
NER VNG KN D)
SR AR BB 52 1 2

MR E]HE ;100 H i Mk A T 55140 HiE &K AT, 60 HE 100 H #1140 H B AR
SHA G (V) LI A FE 408k Y = —0.039 +0. 006X, +0.009X,,, +0.003X,,,Y = —0.796 +0.013

X, +0.051X,, +0.048X,,V = —2.878 +0.044X,, +0. 120X, -

P BRI FIRT 0. 85 U IA BTSRRI IE 25
[ H i rp AR SR T 25

KR PAely; B
HESHES: S968.9 MEERERS: A
HrAEBH ( Octopus sinensis) J&— Bl A= Tl 7E LK
SEPEPGHRIE W AR 32 B A T
IRV SRR T R R A
KK, HTIRE LE’J?FHU AR 0N Y
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—Wh EARSR, B TIR A T AW
B BN B A BUE AR [ — P Fb, 51K 20 A
EVEROPP I R (R Al e A
HATAER A g AR e PR B W e AR e A
7R AR R LI A8 A1 WK = SR AT
A0 R R BSR4 A TR
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SPRPRO AR i 1) 2 ) 23 A S R 569

JO B M () 43T, i BT AR AR B %o R I+ 1) 2
Wi 5 K5 o 25T DL AR AR 19 ( Sepiella
Japonica) FEACHBIFFERS G HEAT T A0 43 #7 Al 42
AT R I AR R R B — X K X AR o ke
POEMEH . HAT, X TFW 2R R 5 B SRS
AT AH OGO R WF IR WL ARIE . AR SE 5 L) 60
Elﬂ?":r\lOO H i H1 140 H & rh 420 BT X 4, %)

AR AR 5 R AT AH G A3 A e A2 43 i, B
%Tﬁ’ﬂﬂ*“ﬁﬁﬁﬁiﬁiﬂﬁiﬁﬁ} TR A
e R AR F /N S T ST H i v AR
TEA TR 5 5 B I 2k mE )5 A2, LU Bh
SEE AL AL H Al () B AP S B EOT .

1 #R5EGE

1.1 SKI##

ARSI B h AR AR Y T 2020 AETE IR
JH G T & DR PR 7 A R W) 227 st N T
EZH EENKRE(K.FE.mHN6m x 5m x
1.5 m) F548, KIR 21 ~ 23 °C 3L 28 ~ 32, pH
7.8 ~ 8.4,
1.2 X®HE

TEH AR 60 H % (3 We-NE A6 3 I B B )
100 H & (MG B ED) A1 140 H #4 (%115 By B ) B
o3 B BELIR 40 A1, H 70 B K- 0 A4k o
(W) R3] 0.001 g) , #ibs R R O £10. 01
mm ) ] i 4> | (total length, TL) . i K (arm
length, AL) Ji%& 1 ( mantle length, ML) il & %
(mantle width, MW ) F1HR [&] ff ( eyes distance,
ED),

Ky AR B A 1 TP 2R B i 2 e I B T

Uity P4 B BE 5 K Ay m AR g 1 i 1) S 2 g T ity
K2 5 IR K v A R 75 2 A% i i 25 7 MR
VAL R 5 IR T i A 0 5 TR 114 e K B R
S i g 4 IR ] A 5
1.3 BUEHHF

BHENL R AR 1 7%, 32 i SPSS
20.0,%f 60 H# 100 H &A1 140 H #4214 (1)
BAIR B BEAT G400, 15 44 S 5N 1
(8 FREE RV SRR, X4 T S PR B #E 17
AT BT AR 38 AR A, 5 U R EOGE
12 B AN TR] Y rh A T 2 R A i
(1) 22 TG [ S 7 i, 3 0o 308 2 2R 5 J% [l ) 7 T R 47
Ry, AR5 MR R 0 T S 1 S I R

TR R R 2 B, B R O6 A J5 o p E

d; = Piz (1)
APPSR i ) 3 [ e s R A 0N -
d;=2r; xP; xP, (2)

(1) K (2) 1, P PO PSR 43 10 A i
(AIE AR ZR B, ry PSR TR A O R B
2 FHR59Mm
2.1 miEHRgit

F LI T AE H EP‘%%E’JJB eIl
IR R ST A5 R, 5 R WoR,60 H S,
100 H &I 140 H #9548 53 RECEE A M
AR, AR 11,06 % 7.59 % F18.53 %,
60 H iy A Mg T 25 PR R A AR S 2R 8508 K1) A i

1,100 HEEMER A 5 2w K 2K,
140 HBIE MR A AR S5 R B KoM I 98 o

®1 FEBRPEHEREMHSERHER ST

Tab.1 Descriptive statistics for the body weight and morphometric traits

of O. sinensis at different days after hatching

" 60 H# 60 d 100 H % 100 d 140 H i 140 d
e VI bR ESEN M X BRER PHM W% ERAK
Mean SD /% CV Mean SD /% CV Mean SD /% CV
4 K/mm TL 18.70 1.92 10.27 46.35 2.29 4.94 80.26 2.77 3.45
MK/ mm AL 8.60 0.90 10.45 28.22 0.75 2.66 50. 86 2.56 5.03
i/ mm ML 6.90 0.62 8.92 12.78 0.45 3.52 20.05 0.64 3.19
i3S i/ mm MW 6.21 0.32 5.22 10. 47 0.5 4.78 17.72 0.94 5.30
HR [8] 5/ mm ED 4.40 0.43 9.71 9.51 0.17 1.79 13.15 0.49 3.73
K F/g W 0.071 0.007 11.06 0.738 0.056 7.59 2.743 0.234 8.53
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2.2 FEREIRIERXRE

AN] H i v A2 25 A AR TRDAH DG 2 850 0 3k
2, FTE A MR R 5 5 1 R DG M 349 38 B4R I 2
JKF(P<0.01), 60 H £ TE SRS AR
AR KBV IMRYON K > i 58 >
4K > HREIEE > Bk, i h 0.959;100 H iR 1Y
KL @%%Wﬁ;ﬁﬁ%ﬁmtﬁmmmﬁ
M v > M4 > Bt > IREIEE > 2K, &
0.963;140 HBAIEE Etikkibkﬁggg$ﬁaé%52&
BRI IMRUC - 2K > Il 58 > i > HRE B
> HE K, Femh 0.947,
2.3 ERBSURMNERENE
T

H1 e 3 WL, XA BT B 5 A W 5 e i) =
TEBYRIRTEA R H e e 25 5, oo W] H g rh
AR ) IR 9 6 AR BT R 2 A R S S e (P <
0.01), 60 H#&X 45t i i ELHEAE F fe ok i 2 1
M, BRI S/ R IR ) IR R < R

rRREKRIER

T TR IR () B 0T A T A R S R (P <
0.01) , HAEAE ¥ K FMHEAE ;100 H XA
Jo i ) B R B 2 ) R 5 K, A
2N 057 7RIS iR SN e 8 NN T g PR N e )
AR (P <0.01) , [M44E ¥R T B
YERT; 140 H % X5 14 57 & 1 424 5o i 2 1Y
P o NI (RRB AN iU B = B o 1 =
P A BT A A A S R (P < 0.01) , HAERAE
AR T R4 EH
2.4 EEMRNERENRERZESFT

rh AR TR A M RO AR B B ) e R A3k 4
fiN, g5 526,60 H %100 H &A1 140 H &
HEIETE 25 1 RO A T £ 1 B T 8 R B
0.957 .0.972 #10.941, 60 H#F1 100 H #2107
AP BR A [V PR 5 28 174 2 R B v, I 4
FR 58 By U A B K, 43 i o 0.322 Al
0.317,140 H #& i 4=+ F i 3 56 P [ 16 i ok,
7 0.445

R2 AEBEFEHSEREREX R

Tab.2 Phenotype correlation coefficient among traits of Octopus sinensis at different days after hatching

H i PEAR IS /RIS G il 5 AR ] B R
Days after hatching Trait TL AL ML MW ED w
4K TL 1 0.931"* 0.960** 0.909 * * 0.843** 0.939**
il AL 1 0.917** 0.864** 0.851** 0.896**
6 5K ML 1 0.915** 0.865** 0.959 " *
S 55 MW 1 0.884** 0.951**
AR () ED 1 0.904* *
Wit W 1
4K TL 1 0.675 0.623** 0.777** 0.554** 0.729**
Ji 1 AL 1 0.916** 0.926* * 0.793** 0.946* *
100 Mt ML 1 0.911** 0.790** 0.959**
HiTs 55 MW 1 0.757** 0.963**
R ] ED 1 0.781**
R W 1
2K TL 1 0.910* * 0.755** 0.898 * 0.896 * * 0.947**
ik AL 1 0.784** 0.901** 0.879** 0.924**
140 JAE K ML 1 0.744 " * 0.727*%* 0.714**
Nl 55 MW 1 0.839** 0.943 %~
R[] EE ED 1 0.892**
i W 1

T 7 ORI B AR S I B 225 K (P <0.01)

Note: ™ *

indicates that the correlation coefficient reaches significant level at P <0.01 among traits
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Tab.3 Direct and indirect path coefficients of morphological trait to body weight in Octopus sinensis

Da% FEk w&%%w aﬁﬁmm WA
ays atter Trait Correlation Direct path Indirect path coefficient
hatching coefficient coefficient p
o Jli# & ML NIl 58 MW AR [A) i ED
60 A ML 0.959 * * 0.486 "~ 0.472 0.331 0.141
I 96 MW 0.951** 0.362** 0.589 0.445 0.144
HR[A]#E ED 0.904 * * 0.163** 0.740 0.420 0.320
o ik AL Jii & ML Nl 55 MW
100 Ji &K AL 0.946* * 0.179* * 0.768 0.372 0.396
K ML 0.959** 0.406 * * 0.554 0.164 0.390
I 55 MW 0.963** 0.428** 0.536 0.166 0.370
h 4K TL JiE 5E MW
140 4K TL 0.947** 0.517** 0.430 0.430
i 58 MW 0.943 ** 0.479** 0.464 0.464
e TR H R TR A S M S B K- (P <0.01)
Note: ** indicates that the correlation coefficient reaches significant level at P <0.01
F4 AEBARPEBEESERTERENEIERY
Tab.4 Determinant coefficients of morphometric traits to body weight
in Octopus sinensis at different days after hatching
D s taching o SKTL O BKAL  WFKML BFREMW  BGEED R W
4K TL
il AL
60 &K ML 0.236 0.322 0.137
NS 95 MW 0.131 0.104
AR [E]BE ED 0.027
R W
2K TL
i AL 0.032 0.133 0.142
100 &K ML 0.165 0.317
JIF# 56 MW 0.183
HR [ 5 ED
R W
4K TL 0.267 0.445
Ji AL
140 JId# £ ML
I 96 MW 0.229
HR[EI#E ED
i W

2.5 mMMKEEEFAE

AL I A (8] UEE , S0 B v A 2R 280 (A [ 09
ES S QR NTE 10D 720 d NI =S N i B B 70 3
A AT Y e L2 P [ 7 7

60 HiAEIHFE:Y = —0.039 +0. 006X, +

0.009X,y, +0.003X,, (3)
100 HiISEH /7 #E. Y = —0.796 +0. 013X,
+0.051X,, +0.048X,, (4)
140 HEEEIH F AR Y = —2.878 +0. 044X,
+0. 120Xy (5)

A (3) ~ 5, Xy R K, Xy N

B, Xpp MR, X, R, Xy 2K, B3
mme

PR R B R S MR B0 25 R F 36 5, AN
H 4 =15 7 2 r A B8 T2 245 R ) b oA 2R 4034
KB E K (P <0.05), K65 T ZIThHIH
TR 2250 A5 4,60 H %100 H #1140 H
W B R 1 ] I 56 2R 38 B A B K (P <
0.01) , [MIAZAL B &, Ui BAASBIF 5845 21 14 [l )5 7
FEXTANTR] H 9% v A2 i 44 o 5 19 Al 38 5L A 350 1Y
ZH Ml
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Tab.5 Standardized coefficient ( partial regression coefficient)
ML b
H i s Unslaii?r—dﬁﬁlc ii(}lcienl T’% it %\ L3 ‘ﬁ %A(SF
Daily age Variable Py PE—— bt‘arliﬁr‘(‘hzed t Significance
coefficient level
Coefficient Standard error
‘H ¢ Constant -0.039 0.007 -5.895 0.000
- i3 & ML 0. 006 0.001 0.486 5.848 0.000
i 75 56 MW 0.009 0.002 0.362 4.067 0.000
R [A] ¥ ED 0.003 0.001 0.163 2.270 0.029
H 1r Constant -0.796 0.086 -9.254 0.000
100 Wik AL 0.013 0.007 0.179 2.067 0.046
fi# K ML 0.051 0.010 0.406 5.117 0. 000
i3 58 MW 0.048 0.009 0.428 5.100 0.000
‘H 1 Constant -2.878 0.347 -8.306 0.000
140 2K TL 0.044 0.009 0.517 5.092 0.000
A5 58 MW 0.120 0.025 0.479 4.712 0.000
*k6 ZuEFEARAESNE
Tab.6 Analysis of variance of multiple regression equation
H i T H S5 A EEE)E3 Wi F K-
Daily age Item Sum of squares Degree of freedom Mean square Significance level
[7] )9 Regression 0.003 3 0.001 312.375 0.000
60 %22 Residual 0.000 114 41 0.000
B3t Total 0.003 44
[8]J9 Regression 0.120 3 0.040 387.748 0.000
100 5% 7% Residual 0.004 36 0. 000
it Total 0.123 39
[8] 5 Regression 1.597 2 0.799 235.018 0.000
140 5% Residual 0.099 29 0.003
ST Total 1.696 31
3 'I:‘T @ /N2 Af ( Hexagrammos otakii ) 1R Jfi &5 (1 2 2k

X ZHOK= GG R &, e A iR RUAE
AR T R S R R S k4
2 RIS T M A5 R T R M 2 R TR 1
PR e IR 355 5 D T 5[5 44 T 1)
IAARTUERAE AT W) &0 7EXT 3 RS TE] H 5 A i
(TR 5 RN A 5 o 4 56 56 R AF 9 R & B, R T
H i A2 I 174 T 5 8 XA 5 2t 359 5 A 5 R
(P <0.01) , Uk B8 5 2 52 el v A i 0 5T 4 1)
KL ASHRbR , X AT A I J M R T TR 2 B9 [ 11
FRAE . PRI 76 S5 b 8 1 G R vp n] 5 G v rp 4R
W I B b T 0 A R I RN

FEANTR) F 5T, 5% M v Al R 5Tt 1 32 2208
BHRAFAEZE T, 60 H ik AR K i 56 F iR
[, 100 H#& Rk 8K 8 %, 140 H ik
e AT GE . e ALK S SR E s & B
TRMIGER, BF P B R, 6 A K

RIERAK K AR AR TE, 5 12 7 i i )
HEA K RE R TE A RN R B
B, 52 11 H 5 (B 3E 2 8 ( Verasper variegatus) 14
e ) F RS SRR, o 14 B Y
R SRS, S 17 H A 2K R
o XYL, FEAS ) 1Y AR A B B, 72 o AR J5 S )
FEILSER T RE 2 & A2 A, PRI TE SE PR i
TR R ARG AS ] AR K B B A AR

TEAA I FE T, #E 5 512 R B, 58 i K3
IS FL B UL ( Chlamys farreri) 1A J5T B ) P52
MIETETE , T & 1A 2 5c i, SR U 2 e
Kop 2 0 2615 R g R T, Y W H AR 9 AR
( Marsupenaeus japonicus ) & K i 4& 37 iR A J
et PR T ) DR IR A, B e v A AR R
DR AR N REASAER 6 ¥ N 71 b e o o | BN T
Ko 48 M 450 B T 4 B, FR A K X M T 6
( Oncorhynchus mykiss ) 14 & € R BUR K, S
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SRV A i Y

S AT S AU 573

R A A T R 4 R S AR KSR A 5 BRI A R I
e RIF TS A, A IS T A Sk ) PR K R i
W O IR isG ( Oratosquilla oratoria) B TR, 4
IS RSP S =AU L e N S 8 e VN R
T KRS IR TR Bk 5 B P 25 45
FERW, 2 ~ 3 JT 0w BRI il ( Takifugu
Jasciatus ) MERE A T S PR ARAAAE 22 53, BEEAS
PR T MEPE A A A LBl % , AT L A X
AR Foar A B4 R, 702 W
( Cynoglossus semilaevis) [{) 5. 8] & T i #EH, A6
PRI S A TE S R BAEAE 22 50 X T [a— 4
i BRAS R A KB Be oh , AN R AR A PR BE T 19 A [
FIHETE A PR A S5t S 19 52 M o 25 4 7 25 5 7
[f] — R R e, HEME A TB] TR S MR B2 A R
2E5% o PRI, AN [RIEAAR DL BA [) vk 531 ) v Al T
SR 5 1R 5T B B AH OG5 R 2 BAFTE 22 57 A
— W5
TELRNEIRNA 3B vh, AH DG R B R A AT 1T A
Ty FEHEAT TN A AT SRR A, HUA PR T e RN
fiJﬁ@%E?%kﬁ(/uﬁﬂj(?ﬁff?O 85 I}, A%
WS PR AE i 2 2 S R D e o ARk
Ko 60 H i 100 H 1 140 H % rh Al T 251
PR AR J5T St ke RN SR 4331 4 <0 853 0. 972
F10.941, BT 0. 85, Ui W52 i {4 i it 1Y SUE
SYRRC L33, HATE SRR T4 BT & 1 5%

WL/ BAE 3 1 A 3 AR 25 v R A
ve,, AT IR TR]BE XS 60 H e i 2k A ALK,
A I X 100 H i i o AE AR, e ik

Xt 140 H sk E VR R o AABFIER 200
Gt 7k, WIE SR AR 4R B 1 R i Hh A
W A T ) S B PR, 7R S B A 7 Hp R AR 8 M
FEARTIIM A5 HE AN, 7 3 S AN [R) s [ 09 7
e, FESL B P BAT EE 245 S H
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Abstract; As a statistical method to study causality, path analysis has been widely used in the breeding of
fish, shrimp, crab, shellfish and other aquatic animals. In order to explore the correlation between body
weight and morphological traits of Octopus sinensis at different ages, this experiment took 60,100,140 days old
O. sinensis as the research object, and measured their weight (W) ,total length (TL), arm length (AL),
mantle length ( ML), mantle width ( MW ), eyes distance ( ED) and other morphological traits. The
correlation analysis and path analysis were carried out. The path coefficient and the coefficient of
determination between morphological traits and body weight was calculated. In order to establish the optimal
regression equation of morphological traits to body weight, the correlation degree of various morphological
traits to body weight were determined. In the study of morphological statistics, coefficients of variation of
weight at 60, 100, 140 days old were the largest among all traits, which were 11.06% , 7.59% , 8.53% ,
respectively. The largest coefficient of variation among the morphological characters of O. sinensis at 60 days
and 100 days was TL, and the largest coefficient of variation among morphological characters at 140 days was
AL. Similar results were also found in other aquatic animal studies. The main characteristics affecting the
body weight of Hexagrammos otakii at 6 months of age were head length, full length, body height and body
width , while those affecting the body weight of Hexagrammos otakii at 12 months of age were full length, body
height, body width and tail stalk height. The main traits affecting body mass of 11-month-old Verasper
variegatus were full length and body height, full length, head length and body height at 14 months, and full
length and body height at 17 months. This indicated that the main morphological traits affecting body weight
might change at different growth stages, so attention should be paid to adjust the judgment criteria according to
different growth stages in the actual seedling raising process. The correlation coefficients results showed that
the correlation coefficients of morphological traits of O. sinensis with different ages reached a very significant
level (P <0.01), and the main morphological indicators affecting the weight of O. sinensis were different at
different ages. The 60-day-old was ML, MW, and ED. Among them, ML had the most significant direct
effect, and ED had the least direct effect. The 100-day-old were AL, ML, and MW, of which ML had the
most significant direct effect, and AL had the least direct effect. 140 days of age were TL and MW, of which
TL had the most significant direct effect, and MW had the least direct effect. The total determination
coefficients of morphological traits of O. sinensis at 60 days, 100 days and 140 days on body weight were
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0.853, 0.972 and 0. 941. The synergistic effect of ML and MW at 60 and 100 days was the largest in
determining the weight by joint effect, which were 0.322 and 0. 317, respectively. The synergistic effect of
TL and MW at 140 days was the largest, which was 0.445. In related studies, it was found that shell width
was the decisive trait affecting the body weight of Chlamys farreri in Dalian sea, shell height in Qingdao sea,
and shell length in Rongcheng sea. The dominant traits affecting body weight and meat weight of Marsupenaeus
Japonicus were full-length, while the dominant traits affecting body weight and meat weight of Marsupenaeus
Japonicus were full-length and head and thorax length, respectively. The morphological characteristics of male
and female Takifugu fasciatus aged 2-3 months were different. Compared with female Takifugu fasciatus, male
individuals had a narrower caudal stalk ratio and shorter body size. In Cynoglossus semilaevis, there were
differences in morphological traits between different genders in the early development of the tongue sole.
Therefore, for the same species, in addition to different growth stages, morphological traits of different
populations under different growth environments would also have different effects on body weight. In the same
population, the morphological characters of male and female individuals would also be quite different.
Therefore, whether there were differences in the relationship between morphological traits and body weight in
different populations and different sexes of Octopus sinensis needed further study. In the optimal regression
equation analysis, the multiple regression equations of morphological traits at 60 days, 100 days and 140 days
on body weight (Y) were: Y= —0.039 +0. 006X, +0.009X,, +0.003X,,, Y= -0.796 +0.013X,, +
0.051X,, +0.048X,,y,, Y= -2.878 +0.044X,, +0.120X,,y;. In linear regression analysis, the correlation
coefficient indicated the reliability of the prediction using the regression equation. Only when the coefficient of
determination alone and the sum of the coefficient of determination of the two characters were greater than or
equal to 0. 85, it indicated that the main independent variables affecting the dependent variable were
determined. In this study, the sum of the coefficient of determination of the morphological characters on body
weight of Octopus sinensis at 60, 100, 140 days of age were 0.957, 0.972 and 0. 941, respectively, which
were all greater than 0. 85, indicating that the key morphological characters affecting body weight had been
found, while other morphological characters had little effect on body weight. The sum of determination
coefficients of morphological traits for three different ages of O. sinensis on body weight were greater than
0. 85, indicating that the morphological traits obtained in this study were the key traits affecting the body
weight of O. sinensis, which could provide theoretical basis and measurement indicators for the selection and
breeding of O. sinensis.
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