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WE AR B MR O AT s (Oratosquilla oratoria) 4 47 2 Mok thAE B % %, Il & 7 4K (TL).
fAK(BL). k8 ¥ K(CL)., 2REKFL). KAL), B TAW), KEKLLFEEY)E A&
WFRAR, B RN, BEINMEFTEAREHARRNEEN T H, FAFAESEEEELY
AHERAEENEEFTAE, NETABAEREERENGEEE . FRET, ONEERENTF R
BATHAMR, M EEEEERK EHTE . AEKMEESZHEERNZERRE ZF(P<0.01),
WM AR A B A B E MR A AE X ik B B K TF(P<0.01). ERAMRNMEEX R,
UM, EREAREABATE, 2KMEKNAEX ZBRA, 248 0984, 0.993 fr 0.988; HA&
PR EN X ZF, BHH 2K 5ERE MR R R K0.973), HHENEKKGERE NHL R B &K
K(0.974), BAFREIE T 5IRE NAX R B R K (0.969), M tAnR A B AR IRE A B &K
A PER ) 0 R EGRZE R B A 7 0418 Fn 0.508), MM AEKIERENEEER K AGESE R
B A 0.613), MM, A AR E SR E B BT R AR K(0.175 fn 0.258), MRy K X
RENAHERE ZB R A0376), BEAEEFHFTEL Rk, EHELMF K, HEHFERE
EEREKKMEHT, RAHREZELZRERTE oK, UHANRIELE, RENERETEHTL
BV | A R R SR A AR BT 7 AR B Y, =48.499+0.315X 7 +1.159Xaw+0.186Xc (RP=0.978) .
Y,=55.987+0.453 X +1.152Xaw(RP=0.959)F11 Y3=—51.651+1.738Xaw+0.274X7 (R'=0.960), # %%
DTSR EREZ M RANAHEATLERER  FROBEA | BHBHEAE, HH 4%
Moirk R ek, BIK ww%%ﬁ%wwww, HMH AR

KRR HanEh s BAMR; RE; BARLN; BHHEM; &e

FESES S917  XEHRIRFE A XEHS  2095-9869(2020)06-0082-10

1R i (Oratosquilla oratoria) 2 3 [ = 2 il e v EEHREFE N 21.91 1 t, 1 2016 R8240 7.46% (fell 4
W=, HARESE | EHRER, 2017 FEFKREIF AL @B EUR S, 2018), HEREAFST EE4EH
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TEEW (RAE R4, 2018a, b)), MG ZFE(E R
42016, 2019)%5 )5 .

TETF SRS AL & TAEZ AT, X H 2 PRk |
IAH B OC R TIF ST T r  BL I (B I REE, 2016).
PV Saami L7/ I 1 B S TN LK 0 T | E AN = B
SAHXRAEYEF TR T EES % DB (2015)
KA 3 B . AR B iE 9 T rh A2 % (Pelodiscus
sinensis) T H K . WH 9. EH K. KE AR E
RUAH 2 AN R PR PR B I RR B . A5 55(2013)
WEFE T ASTA) 1 1) T 26 (Oncorhynchus mykiss)i& K | &
LSRR IR E 2 m B RE KEEQ016) T T
AN [R] P 591) 5 2 6 JIH (Hemicentrotus  pul cherrimus) 5 1E
BHREGHEAEIE R RTH, Mk, D
FEMFNRAE TSR | R ER 4 2 e MR TN s 48 b 5 A 2
PER 2R AR HEEHFQ12)FF A, itk
Hh [ 06 il (Mactra: chinensi )7 = % R FE 1) B A
R, i R 1% 5 v )RR B 1) AR R T A
TR E B B AR . A4 (2018) 5% T A7 FR il
(Arca boucardi)7e R XA E 52, & IFC K
R H R EOR, e Se xR E A E k. &
K J2 5 i K 2% % (Scophthal mus - maxi mus) %)y £ 44 5 (1)
FEEE(ERHLE, 2008), &5 i [COF fil
(Sebastes schlegelii) {4 = Ay 3= 22 I8 45 Pk (X1 PH %5,
2019) . T PR AE 45 (2018) WF 5T % W, 5 IC L R 48
(Lampetra reissneri) H Ff A 4 K A 7E fL 1 S5 A
BN EZES, MR R SR AL K SRE SR D E
e 5. IR Q018)MEFE KW, MK (Sniperca
chuatsi) 4=+ FA & A 5 ) B4 AR Bk, sk
FE TR IE A o TE AR XA T 1 2 i85 AR K B B
A Xl 1%, 2018; BRZLARSE, 2019),

H AT, X6 Il T 285 PR A T 94 4 S F 5 4
A BA SCHUER TR E Sk K R 2K
B . 9% 2 MR— R R R (RS R,
1996; M W4, 2008; ¥ E A, 2000; #iGkE,
2010; EEAHA, 2009), X F1EREFE 2S5 PR AR B 2
(8] {8 22 0 MT iR A DL AR GE o AR FEXT TRl 44K | fA
Ko Sk, BRK . K. BT . REKM
TR 2 (R A SR A Tl AR AT, L A AR, O
ST F1HR h BA — PR A B ) e AL, A
SR B T e T AR VAL LR PR

1 #REFE
1.1 ##
FHER G SR A T 10 AR B BRI, M fIE e A A v i

PRI R AFEA 104 BIF RS2 (HEME 54 2, MY
50 B), FEAEHIARHE K (26.4948.15) g, FHEK
(118.86+11.39) mm.

1.2 FHix

FHERR R GRS FE 4 0,02 mm)/43 31 4 2
MRS ) 44 (TL) . K (BL). kH K (CL). BH
K(FL). BHH(AL). IEFFTE(AW) . REK (LL)GHR
B o R L F RSP (R RS FE R 0.01g) 43 A g S
IRk R EE (Y)

SEYEARAR T E . S5 BARA(2009) 0 B A
T o 2 DSk i 50 80 i i 22 B R R e 1) LR
R MIRWESTERY vV PR ; 3k
i A« DACHRA 650 2 Sk b 5 R o I B 5 IR 9
B AR R IS — T B R E—TT
KR R MR R SR EE 2 R i R i B s KB
K FHR PENKE; R, WEERERAKSTER
T
1.3 HiEamE

{1 SPSS 17.0 B AF BEATIE 25 PR F0 A H 22 11 £
AT A Z e A M, TS R A, KT
FEREAR P MR AT« MEVERIMEPERER , T2 AR
PR, AT MENE | RETE 2 S A RS B0 A B0 2 7
PERR S ; MBEBEREAS 53 SMEEALE L 50 2 AR,
R F T 051 R A 7 e N e 25 SR A 565 T Excel
BRI S R B, EAT I AR o A AR E AR
G

2 HBRE5HH

2.1 AR HEARBEIE

Sy A R CTER L K R KRR B
R BERS . IR . KRB, 25 R
FUME 2, NEVRTLIE S, TRA B T IR, -0
LD 2 5(P>0.05), Zit K-S IEAMERL, %
P IE A o R AR S R 30% 454, B
PEMR A AS 5 R ETE 10% 2547, Ui B 10 i (R o 17 i
WK A TEESE B KNG R 2K >R K>
HE AR >3k i H > S S > i K> RS . 3R 2
AU Y, AR SR B AR 1Ryl 25 S 25 50 N T I
BEREFB RSN, Gttt R R, Mk Hidk
i O R QN =3 B SN %1 3 NI NG S 1 N R
PRIKF 22 5 g 2 i 2 KT (P<0.05 8% P<0.01), 1fij
R RKRIE A 5 25 R AR B 2 (P>0.05)
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Tab.l Quantitative traits of Oratosquilla oratoria
HRSHL EoeN I kMR B WEK O EETE OKREK kE
Trait parameters TL BL CL FL AL AW LL Y
FH4{H Mean (mm) 123.12  118.86 31.18 23.38 51.01 25.55 20.34 26.49
FrfEZ= Standard deviation 11.89 11.39 3.05 2.76 5.90 2.79 2.21 8.15
AR S3 R B Coefficient of variation (%) 9.66 9.58 9.717 11.80 11.57 10.94 10.88 30.77
K-S 0.72 0.77 1.02 0.59 0.59 0.78 0.57 1.00
IEASHRE: Normal test ]
Sig. 0.68 0.60 0.25 0.88 0.88 0.58 0.90 0.27
R2  OITEHBEMEFEMERH AR RS E
Tab.2 Traits of parameters of male and female Oratosquilla oratoria
P51 HERZSHL ERIS K kMR BRK EEK EEE OREK AE
Sex Trait parameters TL BL CL FL AL AW LL Y
WP SEXI{H Mean (mm) 121.20 117.46 30.36 22.31 51.48 24.50 19.60 23.73
Female Fr#fiE2E Standard deviation 11.27 1111 2.78 2.62 5.88 2.46 2.02 6.78
I
1#’%,@ - 9.30 946 9.6 1174 1143  10.04 1028  28.59
Coefficient of variation (%)
Tk SEY9{E Mean (mm) 124.90  120.17 31.93 24.38 50.57 26.52 21.03 29.06
Male FrfEZE Standard deviation 12.28 11.59 3.11 2.52 5.94 2.75 2.18 8.53
R B 22
1#/%%5( o 9.83 9.64 9.74 10.34 11.74 10.37 10.38 29.35
Coefficient of variation (%)
t -2.02 -1.64 293 -4.36 0.24 —4.37 —4.45 -3.74
.M Significance 0.05 0.11 0.01 0.00 0.81 0.00 0.00 0.00

2.2 RIS PRR 18] A 5 28 Ko A

1Rt 25 PR 22 T I 3 AH G (P<0.01) (3% 3)0 AL
TEASMER A SRR, MEPE . Mt IRGTHR K
AR I AHOC R BN K, 439100 0.984. 0.993 Fi
0.988 5 1 FHE A4k Sk Mt FFY < A0 38 =2 1] ) 4 56 R 4
52/M0.660) 5 X MR FIR A FEA N 7, KRECKMIE R

KZ B R BUER/N, 40028 0.737 F1 0.706, M
AR AR A MR, STMEERARNTS, £
A T A A S A K (0.973), Sk i B 5 A B A A1
KM /N0.797) 5 X HEMRAATT 7, AR AR
A2 M B K (0.974), REE K 51K 5 AY A1 56 M /)N
(0.804); XHRAMEAINT T, MEH 5 FA A &M B
£(0.969), MEERI 54 [ AH R /1N 0.827) 0

R3O EMERRIEX R

Tab.3 Correlation coefficient of quantitative traits in Oratosquilla oratoria

P51 AR ESS K kR REK EHK O EE O REK R
Sex Traits TL BL CL FL AL AW LL Y
WEPE Female 21 TL 1 0984  0.740™  0.928 09217 09357 08537 0973
& BL 1 0.669"  0.909"  0.901” 0902 0816 09517
MK CL 1 0.774™  0.660"  0.7937  0.745"  0.797"
R FL 1 0.850” 0958  0.868""  0.951”
R AL 1 0.856"  0.8217  0.900"
JEHR 58 AW 1 0.859”  0.970"
KEK LL 1 0.875"
KE Y 1
HebE Male @K TL 1 0.993™ 0940 09417 09457  0.968"  0.8347 09727
& BL 1 0950  0.942"  0.9397 0964 0803 0974
LMK CL 1 0901 09117 09217 07437 0923
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P 51 PEAR K K kR BRK EHK S EEE O KREK (LS
Sex Traits TL BL CL FL AL AW LL Y
HerE Male JEMITEFL 1 0.879"  0.960""  0.803"  0.940™
K AL 1 0919 07377 09177
JEHR 58 AW 1 0.830  0.966"
REKLL 1 0.804™
KEY 1
Bopk  AKTL 1 0988  0.8557 09137 09077 09347  0.838"  0.956"
Mixed A K BL 1 0.822"  0.896"  0.902  0.909"  0.798"  0.940"
LMK CL 1 0.849” 0747  0.874" 0764”7  0.880"
R K FL 1 0.769” 0962  0.851""  0.943"
A AL 1 0797 0.706™  0.827"
JEEB 5 AW 1 0.860"  0.969"
KEEK LL 1 0.848"
KEY 1

wk: 7 0.01 Kb BB G

*#*: Indicates significant correlation at 0.01 level

2.3 MONEEESERSEENERSHN

M 4 ] LA 1, MEPE R & BRI AR R AR
FHf KT A AR 0 B 58, AR R BN
0.418 F1 0.508, AR XML AR 1Y BV H i
K, BEREHN 0.613, MNEZEROHKE, B
T PR AR A SRR A T 424 T Y ok, TR R
FA3 R 0.952 F110.917 , Sk iy B i 1k A A g ) 42

*=4

YER R, EFRBEATA 0.969, 7EBH/EH T,

SR TR A T AR 8 Pt K 3 3 8 T XA EE 1 [ 24
FHE 5 R (VE 22503 5120 0.400 F1 0.489), MEtE4 K
3 o A AR 9 (B R F B K (TEFH R M 0.609).

2.4 DO ERSERITEENRE RZH

M 5 RTLIE H, MEPEFITR A A I 358 T XA &
F B PR E R BB (G351 0.175 Fi1 0.258), MM

SRR ERYBE S

Tab.4 Path analysis of morphological traits to body weight

5] ﬁ/‘sm}\ PR fﬂt Ei‘%ﬁaﬁﬁ (8] #E4E F Indirect effect
gex ~ Morphological  Correlation  Direct  4fc (R kIR REEK MK B KKk St
traits coefficient effect TL BL CL FL AL AW LL Total
e &K TL 0.973" 0.157 0261 0.078 -0.002  0.052 0391  0.035 0.815
Female {&{ BL 0.951" 0.265 0.154 0.070  —-0.002  0.051 0377  0.033 0.685
LgH K CL 0.797" 0.105  0.116 0.177 —-0.002  0.038 0331  0.031 0.692
R FL 0951  -0.002  0.146 0241 0.081 0.048  0.400  0.036 0.952
JE#EK AL 0.900"" 0.057  0.145 0239 0.069  —0.002 0.358  0.034 0.842
I 5 AW 0.970" 0.418  0.147 0239 0.083  —-0.002  0.049 0.035  0.551
KEK LL 0.875" 0.041  0.134 0216 0.078 —0.002  0.047 0.359 0.833
M &K TL 0.972" 0.055 0.609 —0.043 0.036 —0.015 0336 -0.005 0.917
Male  f&& BL 0.974" 0.613  0.055 -0.044 0.036 -0.015 0335 -0.005 0.361
LM CL 0.923" —-0.046  0.052 0.582 0.034  -0.015 0320 —0.004 0.969
R FL 0.940"" 0.038  0.052 0.577 -0.041 —0.014 0333 -0.005 0.902
I AL 0.917" —-0.016  0.052 0.576 —0.042 0.033 0.319  —0.004 0.934
JEER 5 AW 0.966" 0.347  0.053 0.591 —0.042 0.036 —0.015 -0.005 0.619
KEK LL 0.804”  —0.006  0.046 0492 —0.034 0.031 -0.012  0.288 0.811
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k4
S TEA MR MERE HEAEH (5] #4E F Indirect effect
Sex Morphological ~ Correlation  Direct 4 A kPR REEK BEHK EHE KEK &t
traits coefficient effect TL BL CL FL AL AW LL Total
ROBHAE &K TL 0.956"" 0.208 0.218  0.080 0.025 -0.060 0.474  0.012 0.749
Mixed A& BL 0.940" 0.221  0.206 0.076 0.024 —0.060 0.462  0.011 0.720
L MH A CL 0.880" 0.093 0.178 0.182 0.023 —0.049 0.444 0.011 0.788
R FL 0.943" 0.027 0.190 0.198 0.079 —-0.051  0.489  0.012 0.917
JE#BE AL 0.827" —-0.066 0.189 0.199 0.069 0.021 0.405  0.010 0.893
I e AW 0.969" 0.508 0.194 0.201 0.081 0.026 —0.053 0.012  0.462
KEK LL 0.848" 0.014 0.174 0.176 0.071 0.023 —0.047 0.437 0.835
Fz5 EEERKRMAEMRERE
Tab.5 Determination coefficient of morphological traits to body weight
P AR 2K (ENIS KRk EBEEK [CEN B KEK
Sex Traits TL BL CL FL AL AW LL
W 2K TL 0.025 0.082 0.024 ~0.001 0.016 0.123 0.011
Female KK BL 0.070 0.037 -0.001 0.027 0.200 0.018
S CL 0.011 0.000 0.008 0.070 0.006
s FL 0.000 0.000 —-0.002 0.000
MK AL 0.003 0.041 0.004
JE 5 AW 0.175 0.029
KK LL 0.002
e 4K TL 0.003 0.067 —0.005 0.004 -0.002 0.037 -0.001
Male &K BL 0.376 -0.054 0.044 -0.018 0.410 —-0.006
kMg CL 0.002 -0.003 0.001 -0.029 0.000
R FL 0.001 —-0.001 0.025 0.000
JEHR AL 0.000 -0.010 0.000
55 AW 0.120 -0.003
REEK LL 0.000
BABEHA 2K TL 0.043 0.091 0.033 0.010 -0.025 0.197 0.005
Mixed KK BL 0.049 0.034 0.011 -0.026 0.204 0.005
Mg CL 0.009 0.004 -0.009 0.083 0.002
EH¥ FL 0.001 -0.003 0.026 0.001
JEFRE AL 0.004 -0.053 -0.001
5 5 AW 0.258 0.012
KEK LL 0.000

AR ) A 1) R E R AU R (0.376) 0 AR FIIE T
g Xt e | AR A AR Y S R e R B S ek
(439124 0.200, 0.410 F1 0.204)

EEERMEENRAUFTERERRIE

F 25 [ H 7 Sy IR SR H AR &

oA PR AR 9 1] 9 7
Y= — 48.499+0.315X +1.159X 4w +0.186Xc
(R*=0.978)
Y, =—55.987+0.453 X +1.152Xaw  (R?=0.959)

2.5
&

Y; =-51.651+1.738X,w+0.274 Xy (R =0.960)

Kb, YL Yo FY; s AERMEE . BV ATIR G
PRI, X Xaw. Xeo Xpo 20 5MURAEK | 1@
BE Sk M A AR

LG AT, WEPE L HEMERNR S B NE D R
F 435K 673.208. 594.129 F1 1199.067, & A
0 S 2 22 5 (P<0.01), MR . BEMERNR S A
TR 14 ] U A B 40 38 3] 8 2 7K S (P<0.01), - B Sk ffg
R A 1 05 3R 550 1 357K F-(P<0.05)41, 3 M RFIARY
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SRR A Y520 2 A7 S it el 87

i el U1 28 K82 TR 2 KT (P<0.01)0 2K IS 58
X R A A R Y T A TR, U Sk I I
AR IR P50 0 0 e P A . ) e A PR 5 R 5
SRR A HER B TR E M R

SRATHENE | HEME [ )5 R 3 B % 50 2 0 HREE 56
UERMY, 36 HAMERIFIIER, HUNHER A 72%.

2.6 OMEESERSEENHEERUSER

SPAILA RS A R ST D BRI
BRI | H’Eiﬁﬁﬁﬂ]ﬁﬁk TAEEER S A, L
IRE AR &, T IR RIS, 25 S UL 1~ 7.
ME 1~ 7 TU\ﬁtﬂ, WEPE . HEPEFIR A A DR
I AUL G MR SE A A ) o MEPERE I RIS 4 1< | 2
K G E RGBS R R, S | RE
K. EERTE SIRE SRR G RIA etk R K ]
P 5 1A ) R A ADL G R S 5 K ek B B AR AA T
IRkh e R SRR REK 5k E 1R
GRERU R, R WA T S AR E
BARIL G BR T R R IR G A DR 24 | 7
R TE SR E AL A B R R, S R

42} o M Female 4t
s fifEME Male ’
o0 37+ = IB4A Mixed
%D -~ Power (Female)
'g 321 — power (Male) o
o --= Power (Mixed
= 27 (ned .m"’ ymle—leon”m
g 22+ A‘ -0 995:1 1404 3.0833
Ymixed
17l R*=0.9256
,g,v" Veemate = 1%1075x30215
= . . . R*=0.9490
95 105 115 125 135 145
4K TL/mm

K1 2KMEERNCR
Fig.1 Relationship of total length (X) and wet weight ()

ol ° WP, Female 5% .
o MM Male %
x B4 Mixed .
37— ’}lgxpon?ﬁi:lle()Female) o
—Power £
%: 3L Exponential (Mixed) N :’. gé’!!
(o]
E 7L w8 = 1x10-5x30466
5] Ymale X
= R2=0.9613
g 2t Vaiea = 1.1555¢0026¢
o R2=0.9060
17 [ Veemale = 1.2109¢0%025¢
e | | R=09273
100 110 120 130 140

& BL/mm

K2 RKFAERCR
Fig.2 Relationship of body length (X) and wet weight (y)

o P Female XX
2r . HEME Male
x 1B& Mixed

371 - Linear (Female) ~ =igx77
—Power (Male) ~ ®igm X
32 | _ Linear Mixed)  * efflax
X%

Frate = 0.0014x28681

{AEE Wet weight/g
[\]
~]

»l »iE R*=0.8773
e Vained = 2.3556x-46.945

o R>=0.7746
17p Viomae = 1.9457x-35.341

& R*=0.6355

12 . . . i . .
25 27 29 31 33 35 37
LM CL/mm

B3 Sk B RMA Y 56 R

Fig.3 Relationship of carapace length (X)
and wet weight (y)

o M Female 23
42 o Mtk Male .
x B4 Mixed ®
37 b Power (Female)
& —Exponential (Male)
& 32 |---- Exponential (Mixed)
o x X
ES
52 XK = 17700
R>=0.8901
g 2r Vmixea = 2.05770107
R2=0.9078
170 "B Pionae = 0.0166x2328
ok R= 09158
12 k& - . . .
1719 21 23 25 27 2
FE & FL/mm

K4 RERKAEERNXR
Fig.4 Relationship of tail fan length (X) and wet weight (y)

o M Female
421 o M Male s
x JB4 Mixed

37 - - Exponential (Female)

— Exponential (Male)

32| _.- Exponential (Mixed) 5 = X

o By = 2,589

AT Wet weight/g

27t
B, w, A

T e R2=0.8531

2} wa PVawm oy =2.65230000
(Bt R R2=0.7054

17+ 5% 2 ® Viemale = 2.3053 00455
Ll S R*=0.8245

38 43 48 53 58 63
K AL/mm

K5 R AAER R
Fig.5 Relationship of abdominal length (X)
and wet weight (y)

R GEREMREISHEAN N, KK, BRK.
AR 5 A ) e DU B B B A KR R

3 iFig
3.0 CEREE M SRR E R E R
FLOR A, 5 2K ship nfa 2k | fo s s b g
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42+ ° WM Female

o JfEpE Male

37+ * {BA Mixed

— Linear (Female)

32 - — Exponential (Male)

~~ Power (Mixed) _ , . * Viate = 1.6152€01073x

R? =0.9559

Vmixed = 0.0034x27574
R?=0.9500

Vsemate = 2.6745x—41.786
R2=0.9410

20 2 24 26 28 30
B 5E AW/mm
El 6 M5 AR AR

Fig.6 Relationship of abdominal width (X)
and wet weight (y)

KT Wet weight/g
N
~

o WP Female x
42+ « fEPE Male
* {RA Mixed
37|~ Linear (Female) o
—Power (Male)

e . .
3l Linear (Mixed) . ‘.../

T Wet weight/g

27+ .
Vunale = 0.0231x23324
221 R*=0.6517
Vmixed = 3.1237x—37.055
17—t " R =0.7197
o Vromate = 2.9436x-33.97
L% . , | R=07648
16 18 20 22 24 2%
K#K LL/mm
Bl 7 KREEMKRERLER

Fig.7 Relationship of large pincers length (X)
and wet weight (y)

REK AR 22 5 W WP B 55, 2017),
TR = )P 5 (8] B AN R A X T R SR 5E K B R T AR
HEBZEX(EM, 2013), ARHFFEH, 1R B5HEPERE
ek K LK. BREK . EHE ., KERK
PR S 7 AN RIG AR I (E /N T IR, iiE
R AP BE N R T REVERAR . St dr g 1R,
SEME RN RS I K L R IR . REK
VA S5 MR 22 S R 3 (P<0.01),  JLAtbdE br I
225 AN, UL FER IR R PR XTI SR
R BB R AEEN . R IRSFQ010)FRE
B, KK >7.66 cm B, A 1S it 0 % o a4
ARG RA—2

3.2 OEERSHEREER MW

FEEE TAES, RGBT S MR A 5
Ml 4347, AT LASE AERf bR 38 F TAE(SEAE, 2015),
ENIEREE STV N RN RS i E Y N N e P e 4
W 3 R RIAH 52 (P<0.01), XTHEMEREAT &, &K
FMA TR B AH G R AR K (0.973); MPHEVEREA T &, 1A

A 1A O R B K (0.974), XHE A HEKINT S
JU 508 i R AR B 8 DG R Bl K (0.969) o AR TE] Y 56 &
ALHE B OC R FR , AGE 25 MR R AAH OG5
By, ANBREHIE A A AR EXT AR g e, Kk, A4
BT HAR AT AR T, 3 AR 5B RT DK O R B
R B R FEVE R, BRAS X A A 45 B 3 B AR
ML SR (SRS, 2015, BH46%, 2013; B
4 2008).
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S O A ) (1A TR R e K o X MR T 55
IR AR TR B BRI R, O E 5 5 Sk g B
XA TR A ] 2 4E B ok

MBRE RELIEE K TF, M FNR A B E S 58
PR () B e R oK, HIR BRI K R4
Ko HEMEAR SR 1) B ToE REUR K, HUEE
B&o 3 MHEARM AR FNE RS SE 2L R e BB MK,

R AT R, AR AN [ AR DL R AR
TR ETE A MR X AR E 1 S A T 25 5 o IEE R IR R
WA () B R R T MEPEREIR L TR AR, MErERE
A S T ) A e DU N M R AR R S
FEAR . X S 28 N A I ST 25 AL R, METE S350 IR
FEAR XA () L5 ey TR i 2T
XA B B R /N T . BRI, X e R odE
ATIHEBE R FI AT, 2225 R R () 52 i (¥ IR K AT,
2016).,

3.3 S0 O Rl K & AR E AR

MU AT 0, b | ek AR A AR [ )5
I8 H) i 2 B I 2K, AHOCTE B ik E] 0.978
0.959 F1 0.960, B HAh MR 1 52 ma /B AR /DN, 52
TR P E AR C 2R 3, YoE 3 AR L RDE
PEREIE BT, BRICZ AN, 24 . Skl B X e
R E M R, AR 0l e e A ) ke s A A
K, ERIHE AR E B dee B AR, 3T
WEVE | BEPE AR AR RS AR, R4 e B
FEEPFIEFME, FEOFFE PR B, R AR MR
TRAE Z B X T A YR A R 5, R KA
BEEmAKTaK, HAREHEARE TR, RHEESK
AR Z [ FEE A AR TR A R

3.4 BoREMHREEERNMSEE

Hi 26 LA B A AT DLER R OB SR SR E
B8] (4 06 2R (X4, 2015; BRLLAREE, 2016), X4 2E
(2015)0F5% 12 A #%>1- 1 7% fi5(Cynoglossus semilaevis)
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GRFRW], MEMEFEEPERE R 2K | RS RTA )R 5 ik
1) S DA UL A TR 8 Sy e BB

AT, AR SR E N &SRR 22 7
e d 3 (P<0.01), ULHILA 2R BA B L. AR
SR 2Z A e A A A S PSR | R OB
R FEBORBOR RS AR | M DR AR
KRB . BRI 5 R 0 S5 4004 455 280 28 U A [
Gb, HAWYIARMIE, Ui, & r A A7
TEZEST o N R T IR AN 15 30T g 11 A s P A 5% 96 A
O PR P T R 9 R S Sk M L R 2K
M58 . eI R s O R (MR 10745, 2008; JARAl,
2009), XJHREE [T 4% (Oratosquilla kempi) (4 55 845,
2000)FH 2 VAL 1 MRS (TR R 55, 2010) B FE 45 5
KW, K SERERFRECCR, SARMREE AR,
A AE S T RAE BRI A s T 25 57 | AR K/ NI 9 07
TEFERE . FROMKEQOI6)FFERI, 8 HikF
14 F#% 76 (Paralichthys olivaceus) 3 MELMER 5
TR T S DI 30 A RS T 43 1) Ay 2 A 75 e e R Y 3
K BT, SIEERSE 2R,

PEARSDLA P BE R, 1 AR o R 25 1 ) i R
M (MRETAREE, 2016) ASBIFFTH, 1R dh e 1 AR
AR LM | AR . RE RS RERK S
TR LA R $5<0.85, FEBH LA MR /R
kAR B AN BEAR G S AR EE (R AR Ak, Xt S S 4 B 5
PR T AL 45 R (MR bR, 2016)
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Effect and Curve Fitting of Morphological Traits to Body Weight Between
Male and Female Mantis Shrimp (Oratosquilla oratoria)

ZHANG Xinming'”, CHENG Shunfeng’

(1. Department of Marine Engineering, Rizhao Polytechnic, Rizhao Marine Biological Engineering Technology Research Center,
Rizhao 276826; 2. College of Life Sciences, Qingdao Agricultural University, Qingdao 266109)

Abstract To study the correlation of biological traits between male and female mantis shrimp
(Oratosquilla oratori), eight biological indicators, total length (TL), body length (BL), carapace length
(CL), tail fan length (FL), abdominal length (AL), abdominal width (AW), large pincers length (LL), and
wet weight (Y) were measured. The influence of morphological traits on body weight was studied using
correlation analysis and path analysis. The regression equations representing the effect of morphological
traits on body weight were established using the stepwise regression method, and the curve models of
seven shape traits and body weight were fitted. The results showed that the variation coefficient of body
weight was greater than that of the morphological traits, and quantitative traits such as FL, AW, LL, and Y
were significantly different between male and female O. oratori (P<0.01) .The correlation of the
quantitative traits reached a very significant level (P<0.01) among the female, male, and mixed
populations. In the relationship of morphological traits, the correlation coefficients of TL to BL were
largest in the female group, the male group, and the mixed group (0.984, 0.993, and 0.988, respectively);
regarding the relationship of morphological traits to body weight, the correlation coefficient of TL to body
weight was highest in the female group (0.973), the correlation coefficient of BL to body weight was
largest in the male group (0.974), and the correlation coefficient of AW to body weight was largest in the
mixed population group (0.969). The greatest direct effect on body weight in females and mixed
populations was AW (diameter coefficients of 0.418 and 0.508, respectively), and the direct effect on body
weight was the greatest in male BL (diameter coefficient, 0.613). The direct determination coefficient of
AW to body weight was the highest in the female group and the mixed population group (0.175 and 0.258,
respectively), and the direct determination coefficient of BL to body weight was the highest in the male
group (0.376). TL, AW, and CL are mainly considered for the female population, BL and AW are mainly
considered for the male population, whereas AW and TL are mainly considered for the mixed population.
The regression equations of female, male, and mixed populations with morphological traits as
independent variables and body weight as dependent variables are: Y;=48.499+0.315X1+1.159Xawt+
0.186Xcr(R°=0.978), Y>=-55.987+0.453Xp;+1.152Xaw(R°=0.959), and Y;=—51.651+1.738Xaw+0.274 X1
(R2=0.960). The optimal fitting models of morphological traits to body weight of O. oratori include the
linear model, power function model, and exponential function model. The same types of optimal fitting
models are used except for TL, AL between male and female O. oratoria; in addition, nothing else is the
same. This study can provide a theoretical basis for the selection of O. oratori.

Key words Oratosguilla oratoria; Morphological trait; Body weight; Path analysis; Regression
analysis; Curve fitting
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