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BE 2018 4F 5~9 H, 7 Z L3t o B & (Tachypleus tridentatus) ¥ 4T A TEEH AW HHF R . K
4 28°C~32°C 3k JE 4 26~30 .pH ¥y 7.4~7.8 & T, 9 % o [E] & £ 7= 91 8.713x 10 41, & 4 & 4 56%~68%;
TR A ASd)E, BERKEHMAR 1 BEE, BAEk 2%, HRE 1 HEE 4827 7 B, ML
HALZE 1 BFEES00 2, MWELEFKWX). L8FEX). LT &) EHKX)FEREQD)
SABAEMRRK, AKX, Z0EE, BEMT. RERBIMMNE T, 20T EREEANBER
PR ENAER R, BRERABARERY, #—F oM WSERAETENEEMEZEER, &8
B&, IARSERE RTENMEX R B I E ZEAFP<0.01), &HEERETENAR R
HK BB EKFP<0.01), b, BEAMRANZLHFE, RALME R AERENEEEA K
Ko REZRBANMERGRARSMER—F, ERAMERMEITE B A E R Td=0.863, KW Pt
AMREZZHEREN EEZER, BHBFEAINF &, ZREFIZRHEERELE, ZLTUKRRE
HEZE, UWKMPK, KBWFSE. AP EMBEHKVELTENS THE A2 ¥=-0.228+0.248X+
0.073X,+0.333X5+0.073Xs0 AR EW, 1 BFEENLMF ENEREN T BE A, RGN HER
%ﬁﬁﬁﬁ%%%?ﬁ&%ﬁﬁ&%

KA FEEZ; AL%H; BAMRK; X AR

FESES S917.4 iﬁﬁﬂﬂ A XEEHS  2095-9869(2020)04-0077-08

i [E % (Tachypleus tridentatus))@ T 5 L2 1] BerE, B T EAR M U, H AW R
(Arthropoda) . A% 10 44 (Merostomata) . % B H JUM 5 db 5 (B 7k A 45, 2006) LA K 7R 4 F (Botton,
(Xiphosura) , # F}(Limulidae) . %375 % J& (Tachypleus) 2001)55H . 4 A IV R & A A B R s, ke
RSk BB LR SR i) TR AT B, PR S . % MOLN S EA PR . PUMOR . BUR SR TR
RGN Z— mmmmemeﬁi S PR AR B JFORH A 4T 48, 2018), 1T 30 4E%, [
JRAT BN E] 4.5 AZ4FFT . P E AR R LA A DX B AR S5 I DR 3 v [ R SR R R, IR BETS Y
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fiff H A A S IR B B M R, I K 4
N T8 BRI GRS YK 2 B IR R R AT =2 A
AT 1 Z — (Hsieh et al, 2015),

5K IR R A AL, T b A A
T BT R TRk . FRRE S HRAE A 4 o 2k
P, B4 YRR AR E B A B e, 2
T AN A 1) 26 8 o 25 5 10 o B A (5K % T 5,
2014), JEAPERIRAA T B HA BT B e, 2
WAL F R AT IR B FE 17 B F R E B R AR

AR M ] T A AR 5 R AR 2 (R R T B
FEAH N 20 i, R 9T B AR S0 R AR 1Y) 4% 2
PR ) 42 B, AT R S8 T R SR AL T A AR
HAT, e KA st s s iz i, B
X4 4345 125 (Ahmed et al, 2000; Myers et al, 2001;
MRLIARZE, 2019; XIPHZE, 2019; ZEFi4E, 2019), #F2
(ZEVEAE, 20125 FMI5E, 2017, FMEEIESE, 2018), BE
(XIFE4E, 2009; “F-HE4H4E, 2013)F1 0124 (Huo ef al, 2010;
XS4, 2012)% , I, 384 iR WA K b [E
ARG R A ST T E o Btk AR AE
2 N T 2CF H5Lh b, 6 1 8 SR S A R
TG RS KT Pl a8, 15
M) 14 H R A B e ) 3 I 2 R B o A R
(1) B2 A B 2 5 e FE 37 S R A MR AR o
()22 TCLR P RNA R, 5 7F R o 8 o S P41 A i
i 1 AR AL P A 4R o

1 MR57FZE
1.1 SR e SR (E

AW T 2018 4F 5~9 HIE) A& LAY
IR PR AT E B T 2K =R 5 Fr o [ I Y R it A 7 o

1.2 HEEAIEZS

1.2.1 FAGFELZFER REW T AR,
FRENEF20 45, POEMIEEL . E3hae . H
SRI XS Y A 1A BEPE SR AR, Sk 58k
29.315~38.628 cm, P34k HT %4 (33.734+43.455) cm;
A 5 1 K (2.572~5.084) kg, ¥ T R (4.033+
0.864) kg; HEPEEA 14, kB9 H T8 N 25.716~
30.508 cm, ~“F-FL g H 554 (27.633+1.658) cm; A
HE41.604~2.015 kg, P4 T it 4 (1.686+0.138) kg,
A FEEANKRMQA, JKIEHNT7 mx2.5 m, K
TR0.8 m)ihAT, BAMS FFHK RS, Rk
FHES 1~20K, HI#K & R80%, AF1S diFit 1k, b
JEFH, B, IR RF05~2 mm, WIEREER

20~40 cm, AR FREAZE =00, FR58 /K b 4l g
WHEERY ARG IK, K R28°C~32°C, £hEFH26~30,
pHA7.4~7.8, FRIHEFEARIWIHE A, PRIEFRFE oK
WA SR =40 mg/L, EARFWIN, £X18:00
PRI AR A B P S, AR MR AR R R 3%
1.2.2 AP RE Rt ik T R4 K B R A
VIS EA N, e KEG=IR R, &5 2
12 h, HEFHK, BREB S, Y W20 AT
W, YRR T VRV IS B SZ A B A I 5 K 252 9%
1k o WAL PR AN TS ZAE MR B VD AN, Hofth 5 7= B it AH
A, FRIIK 1R, HoKaTHkH IRTENN

123 HAEH PR RSN NN YN
MR E , MR @REEN 1~2 cm), KEH

0.5 m, LR 1000 FB/m?, 1 #%)# A7 B3R
TRE, HFRIk ARG IR AR . 20k 2) 70 d &
A, 1 gghEstise, Miredt A 2 b E %, %
W F=4F HU(Chirocephalus nankinensis) 2 RAE KL

1.3 1R EEIMDESERIMEERN 05317

BEHLRAE AN T EF S 1 i E % 500 . pEH
P AT S G S K () . SBH FE(G) . Sk
iy R R QG) R R (), bR R RGEE T i, A
1% 0.002 cm; 1A & A S8 4RI T % 1R 32 18 7K 43 )5 Y
Fiit, FEFRFHITHRE, HifE 0.001 g.

A

.
.

A4

X

K11 EE LSRRI R
Fig.1 Diagrammatic sketch of body parts measured for
morphological analysis of the first instars of 7. tridentatus

Xie SKIWHTRZ00HEES s Xy KM 224 o KWL
Xyo SkMRISERE s Xy: Sk 53] 2 iR
X,: Length of the cephalothorax; X,: Width of the
cephalothorax; X3: Height of the cephalothorax;
X,: Length of the opisthosoma

1.4 HIEAIE

FIIFH SPSS 23.0 Ge bR 4% 5 5 B 4w £ 47 3 Bt
XTRRN A 5 AR IE T R ARG 0, FEEAT R AUAH
Ko, THA R OC R E N B A g, SR AR
O3 AT O T A B A RO (AR 5 S ) L R ) ] 4 5
M, TFEAMSCHR S e R e, ilad B A EIA
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B pe A5 hEE AT 8E & 1 IRHEETE S

SRR AR BT )5 ) 79

T2 3 57 i [ 0 28 00 5 e RO A B o 1 22 ST e Ak [l
75 . MRREUN ry 2o, BARREBUN PR, R
TEFRB di 3o, SRR R BGE RN a0 2R,

W, d=P}, d=2rxPxP;,

2 &R

21 FEEFELBREFER

[ % B0 B IR E A BRI, DR 2.8~3.3 mm, A
W B E#AE 5 H 25 H~8 H 20 H 4y 5 #Lky=60,

Hegety 3 AN H, 20 8.713x10* K,
56%~68%; LYy 45 d WG &k TRk
AT [ 4k

HIZ R %R S
W1 W HERE, LR IR T 92%,

48268 &

2.2

RV

1P EESERHNRESHMGITE
SRR R B Js 22 ) A BB, AR

ENGIELRYS

*F”%frgﬂﬂ:i'% 1, Horp, (RS REEOR, A
11.538%,

*1
Tab.1

1 8¢ E & B RS MIK AR R it

Descriptive statistics of morphological traits

of the first instars of 7. tridentatus

1ji H Items

PEAR Trait

X X,

X; X,

SEI %L Mean
b

Standard deviation

AR5 REL

Coefficient of

0.935

variation (%)

0.004 0.018

3.109 0.803

0.002 0.003

0.428 0.579 0.249 0.309 0.026

0.003

0.971 11.538

2.3

‘JE%% 2.

MR EHEXRE

W % A TS

SRR B A T3 [ 2 BRUAH 5C R 4K

1 2 nl gl P g RAR 1] AR S 28 Bk i A
FACE(P<0.01), Ferbr, Sk 585 (R S 22 W] A9 A
RARBERK, kM e 5 1 AT 22 1] A9 AR 5C 2 R

£3 1#

CHEEERS

EREREZMABE

o MARSEIEAT | PR i 5 A PR TR 24 D TE AR OC
AR 2R 2R BRI IR S Sk i TR 58 >k i HT A >3k i R
> AR

x2 1 RPEEZFHESERREREEHRUBIARY

Tab.2 The phenotype correlation coefficient among the
traits of the first instars of T tridentatus

PR Trait X, X, X; X, Y
X, 1.000  0.760™  0.699™ 0.754 0.846"
X, 1.000  0.695 0.654 0.870"
X; 1.000  0.602" 0.780""
X, 1.000  0.723"
Y 1.000
W IR E TP E(P<0.01), *FRREFEHP<

0.05), T &M

Notes: ** indicates highly significant difference (P<
0.01), * indicates significant difference (P<0.05), the same as
the following

24 BEEUERIEREZWMIBEERSH

MRAEEAR TR 1 b 5 SR A B
AT AR R A AR R B TR [ AR

R B, 3 3 A, S IE SRR XA T
) 58 M 1) 38 B I 2 /K- (P<0.01) o 45 5843531 Sk 3k Mg
K P=0.302, kIH 58 P,=0.437, kIH & Py=

0.218 &K P,=0.079, 1M 15 2 AH X35 % R*=0.863 .

FRAE A 5C R B A RN, WK A5 TS PR S A
A 6 2R 88080 43 Sk A5 MR Y R R AR R
aob At P R R PRI FH o R 3 T A, B Sk i R SE AL,
117 v [ A 45 T 2 M RO A o 1) B A I 35/ 1 1]
FEAEF o 1 i v Sk e PR 5 o) R I e P A FH e
K(0.437), 25k 4 DRIMIRA 50%; JEHBK XA BT
1 BRI R B, (R G A Sk i R L sk
6 ER i RN Sk e B v e A ) 1) R FH(0.228 . 0.286 FlI
0.131)s2maAR Ko [A]F, HoAl A PEAR AR B AR Ay (R 4%
PRI 28 0 AR I 7 A B R I R i, Sk ) Y 5 PR X4
(1 [ 2 /E R R (0.434~0.544)

534

Tab.3 Path analysis of the effects of morphometric traits on body weight of the first instars of 7. tridentatus

PR P R ]S Indirect effect

Trait Correlation coefficient  Direct effect 5 X, X, X; X,
X 0.846"" 0.302" 0.544 0.332 0.152 0.060
X, 0.870" 0.437" 0.434 0.230 0.152 0.052
X; 0.780"" 0.218" 0.563 0.211 0.304 0.048
X, 0.723" 0.079" 0.645 0.228 0.286 0.131
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2.5 EEMRIERELNRERES T

HR A 2 ATT B A MR A A e R AR
d; e 2 A PR XA BT i () S R e R dyo 1 I E
% FEOU SRR B B P e REUILER 4, XAZ
b AR ESCHE 2R BN TR A5 BRI T ) R E AR
B, XA LT B BCHE 2 7 W PR RO AR o i 1 S ]
PEREL, B 405, 4 Aol o g R ECH 6 4>
P S [ e s BB Rl £d=0.863, S5HHGHEEL R
PIECEARSE, H>0.85, FRHILMH K Sk 5E . 3k
Jig FF o R R 2 T AR I o 1 R BB AR
by A 35 A PR AAR Jo S 4) 5 e AE G /N

x5 ZREVEAAEMTESH

Tab.5 Analysis of variance of multiple regression equation

b A BFh By PR BEtk
Index df 1SS MS  Fvalue Sig.
@Ua, 4 0.004 0.001 775.722  0.000
Regression
ﬁﬁ 495 0.001 0.000
Residual
BT Total 499 0.005

6 REVIRKMEIEKMEZEEE
Tab.6 Significance test of partial regression
coefficient and regression constant

=) ! /\” o =1 NIN=) e
ARt Uﬁét@? iﬁ d AR SR BEE
F4 1RPEEESHERTERENRERLE Variate s agv ar 1tze SE t value Sig.
Tab.4 The determinant coefficients of morphometric traits coethicients
to body weight of the first instars of 7. tridentatus B 5
JYRTS B Regression -0.228 0.009 -25.613 0.000
ﬁ’lj( Trait X1 X2 X3 X4 constant
X 0.091 0.201 0.092- 0.036 X, 0.248 0.026  9.664  0.000
X 0.191 0.132 0.045 X, 0.073 0.005 15770  0.000
X3 0.048 0.021 X; 0.333 0.038 8.689 0.000
Xy 0.006 Xy 0.073 0.024 3.044 0.002
H g RE0, SR SR 5E L Sk 3 b

FH 1o I A AR R AR BE 43 R 9.1% . 19.1% .
4.8%F 0.6%, kM HT 8 A PoE R ok, HR gy
A S B R K L S e B R AR o 7 R bR [
PRI et e R, Sk PR R A Sk e B T A o
(4 [7] e 8 2R B0 K (20.1%), Sk i Y 5 5 1 3K Y
L[ e REUR/IN2.1%) 0 I MR A e R AL
S 0336, FrA RS E RECS AN 0.527, Ui
VA R ) S ) e s R O R IR 1 e
PR

2.6 ZELEEFAEEL

XoF a1 U1 Ty R 45 T 25 MR A O [0 051 2R AT
TR 5T LR SRR 6, 2= s (RS R,
1] 5 ZR B4 38 B 8 25 K P (F=775.722, P<0.01), &
25 Il E R0 B E R IR (GRE), kIR (). 3k
J B (X)) Sk PR s (X)L R () B i 1] U1 2R
BOAIR B B AKCE(P<0.01), HREME S 1 R E%
PR SRR SE 2 o0 mIE T 2

Y=-0.228+0.248X,+0.073X,+0.333X5+0.073.X,

26 [l S FO L A (N S R TG 3 25 S
(P>0.05), FEHIZIT REREHRG ST e 1 % v [ 208 50
ARG R R A E X R

3.1 FEXREFSTW. ML

v E A AR AR e, — AR B SR 15~
161K, KMEZead 29144755 3] 1 i 24 (Sekiguchi, 1988).
AN [R) b DX v ] 5 B ) () 2 A, T DV 3 4
PRI A A TR~ A T A), Hoh, L E BEAE K E
IR, E AT OB (R0 — 4, 1984);
FE VL B, 5~9 H b [E % 7 O (B K A A
2001); 7ERRE G SR, H4ERmT 2R EHE
(6~9 7)) FZ = IR A (M Jk B, 2011). 8 (2012)4F
KT PEE™NE SR ®IAEXR, 457 EKH,
2.5~4.0 kg E RSN EZ A RLMEXRR, M
T 4.0 kgl M2 1) H 55 7 B i (RIG OE R AN
i, ATRE S 4.0 ke KR, R TE4%,
SR P O AT G . AR 5T BE IOT- #4944 5T i 4 (4.033+
0.864) kg9 L AMEM: %, T20184F-5~9H #E)
R EE N TESF, asitxo-oy, e
8.713x10%KL, AR IR Z G K 56%~68% , Lt Sekiguchi
(1988) 23 [ 100% Fl1 B2 7k 75 45 (1997) 2 3B 1 95% 11K ,
BT R N T4 7 ik, 5 L 5 0% AR BOKS
R, AHFSEIN A, S R 3 s A, MIARHESE
R AR 7 OS2 R B IS UL AR 7
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B FEl A v T N TR R 1 R T 25 P R AR B 174 5 ) 81

EAELFEQOONHWFFR A, fE/KIEH24CT~30C |
B H23~330 55T, HhE A BN SZ A B0
HATIRF55 do FE3C(2007)%F H FE 2 L T BAS i iE ST
R, FEKIR M23°C~25°C . $hE K35, pHHNS.0MIS
W, ZHRUITT49~54 dA AL . Wi (2012)4iE ,
N T H WA KR }27.5C~31°C . $hEF }32~35.
pH}7.8~8.0/ 14, 30 dZe A7 FF 4R WA E AL . AT
FAEBT I R EE AN TEF L, 7E/KiER28C~
32°C . R H26~30, pHNT.4~7.85MF T, Dilt45d,
WERG & B WAL T VS HER , 15 RO fh s ] 25 53 14 Ji
PRI AT B2 0 Ak T B i 7K R BE AR T

32 REMEREERENHEXR

ENTIERESE ST VNN B NSRS AN € NS R E N il
YR AR O R B IR B K, HA R
AR R S R L AR B, B B A 45 48 0] A9 1.
kR, NAEES AR B e R,
&l SR FH R 1] B A 56 28 B0 BE LE B 2 3 W MR 1] 1)
HALKR, G5RA —x A m (RIS, 2012; 5K i
45, 2013) 0 3B AR M AN RE IE B 22 3 A8 it [B] A4 LS 56
&, 1 ELRE AR ] 1 A O 1 ) 40 B L 42 A R[]
2 (X AE, 2011), ML R BN, FEE
PRI 1 8P [ % AR 3 A 56 (P<0.01), TR
Femt AT EA ST, e R SRR AR,
Ik — A B A 45 T 25 PR A S ) 4 R ) 42
Mo o, R AR T i B R N, B E
I S b F G L Sk ik FE S R Sk kg R g X AR R R A A
KB TRIZAE T, i Sk e 5 o A o o 190 L 32 FH e
K, (H B Sk g R Sk ik PR R S A X AR
A P AR AN /N, T UL, 3 S R T
RURH G 2 B0 A il 1E B ) DBy 45 T 28 P DR A I 2 1)
AUy NN TR R 0 3 TR R ¢ i U S T OB 1
E— 2 3 R R R ) E ISR Sk K
LB H 58 . Sk . S 4 DS HRIHK
R B A A 2 R, X —E5 R 5
TRTEE SR IEAL, T H A R BRI R LE AR R
KANKRE—E: 3K H 58>k B B 4 >3k i B >
.

AT FE A R E RN 0.863 (>0.85), —fIA
AT AR R T R E REG TR, R Y AH
FERL R* BLAS 11 A8 X PR A i ) Bk e s 2R 5005 7
IR pe i R BN BN Sd(FEBUE | R*=2d)=0.85 K,
TR A ) EE AT RO CGER S,
2016; FEHIEAE, 2017), Bk, TRACRSKIHE Sk
Jiky FR 5 R Sk e B R R R R s 1 v [ AR

S BB O B PR R A K bR R LG LA TR
JE R DL e i 2 8 KB AR(Rhodes ef al, 1984)
AR5 I T 2 PR R PR ke TR R
BRI LR, DUESEREN A2 &, HXE
SRR EEA SRR 3 . ik, DUk
T 0T PR T AT o v R B DA
Uit B AR R v Sk M G L S M B L Sk M v R
HE AR TT LA O B g b, b, Bk sk i siAih
NN = e

3.3 FMERZFRG., BEREHESER

FRATY 2553 B A2 7K 7= 572 58 % 52 b o i 14 5 1A
S T2 (b B 4, 2011) BB AE(201 1) RPN T
EQO)MFFE LB, R S 5 M B 5 X I (Penaeus
monodon) K Bt e EE R FE . FEPL4I5F(2013)iF 5%
KB, B KRS (Helice tientsinensis) R 5
R ERRR ., FHEQI)MFT AN, HKEY
Wi JE H R (Exopalamon carinicauda) VK Jii 2 1Y Bz 32
FHE . RFRGER TR, 1 RBHEE I H 98 5 Rk
HAHOCRECN 0.870, HEAEM P 0437, tRIER
o 0191, HWE T RMHEA . Sk H S RE
KX 2w . Brlk, Ok 1% P E 4 Gk i H
T X A BT £ A MR R A, BT R A 6 3 1 DA Sk
iy FR 8 B A AR

5oL W SE 20100 WF 58 & B, 3 AN FLgH i X iR
(Litopeneaus vannamei) F 7 25 2 B K i 11 1Y 52
Wi AN —F, HEI 5 AR R R A KA AR ROR 25 57
Ao IRIEEAFEQOIHWTITINIEEE 4 FhEEANARIE S
PR GIRER R K, BELIEEE (Eucrate crenata)
N H A8 (Charybdis japonica)k 1% FF F¢ B 4E F &
K, HARKNA®E (Dorippe japonica) Fl = Y iR T &
(Portunus  trituberculatus) >} 3 % F 4 59 B2 1F &
Ko HII5EQ013) R M AE 01 )T AL, A XS
N T 3% 58 H A3 X} HF (Marsupenaeus  japonicus) A 5
Y AR RO MAMSE 55 (2008) & 8, B A H
AR R Sk i FH 55 A BT e 1Y) L R e R R R R
Py R WA T AF (2011) Xt b 4R 58 2 B (Eriocheir
sinensis) 2 NHEERHATF L, AN TH ISR
ERE A DG R K, RIR T LASE vE 5 R 5 1A
KKR A, H2ERTRE 2l TR AL T AR
AEBIEE, S TR AR XA S N i e B
XSRS [ b P SO [ R U5 52 2 3 i R
PIEASPERIMAE AR R E R . Hitk, /5
ST R v [ A BT ROIR IR e . KR ST, N
AR T R TRA B R AL SRS



82 ook B

2 R ERAES

2 % X M

Ahmed M, Abbas G. Growth parameters of the finfish and
shellfish juveniles in the tidal waters of Bhanbhore, Korangi
Creek and Miani Hor Lagoon. Pakistan Journal of Zoology,
2000, 32(1): 21-26

Bian L, Zhong SP, Liu HT, et al. Path analysis of the effects of
morphometric traits on body weight for 2-month-old
Marsupenaeus japonicas. Journal of Xiamen University
(Natural Science), 2013, 52(3): 427-432 [ii 11, B, X
e, A P H A ZERTUR IR A5 R AR B 14 3 A
ST, B TR (ARBIARR), 2013, 52(3): 427-432]

Botton ML. The conversation of horseshoe crabs: What can we
learn from the Japanese experience? In: Tanacredi JT(ed).
Limulus in the limelight-a species 350 million years in the
marking and in peril. New York: Kluwer Academic/Plenum
Publisher, 2001

Cai XY, Lin QW, Huang JY. Reproductive habit and embryonic
development of Tachypleus tridentatus. Acta Oceanologica
Sinica, 1984, 6(5): 105-113 [#£.0—, B, #EE. +
Pl P LR AE ) PE R IR A /. TSR, 1984, 6(5):
105-113]

Chen HL, Si ZX, Du JX, et al. Correlation and path coefficient
analysis on morphometric traits and body weight for the
four color patterns of Oujiang color common carp. Progress
in Fishery Sciences, 2019, 40(5): 110116 [k, FIREE,
Fhaz R, G5 PURPA RV R B A MR 5 0K BT AR
KL EER Y. Wl Bl2EER, 2019, 40(5): 110-116]

Cheng W. Embryonic development and the effects of
temperature and salinity on the metabolism of the first
instars of Tachypleus tridentatus. Master’s Thesis of
Huazhong Agricultural University, 2007 [F£3C. W [E#AY
iR % B R EE AR B — IS IR s . bk
bR EZE A5 A 2 18, 2007]

Hsieh HL, Chen CP. Current status of Tachypleus tridentatus in
Taiwan for red list assessment: Changing global perspectives
on horseshoe crab biology. Conservation and Management,
2015

Hu BL, Lin H, Zhao XP,
morphometric attributes and body weight of two stocks of

et al. Relationship between

juvenile crab, Eriocheir sinensis. Journal of Hydroecology,
2011, 32(5): 74-77 [BAATE, ik, &/, S8 thaegizk
B 2 DHVERHAOESIER SRR, KRAETFRE,
2011, 32(5): 74-77]

Huang JS, Chen G, Zhang JD, et al. Principal component and
path analysis of morphological traits of Epinephelus
fuscoguttatus at different month ages. Journal of Fisheries of
China, 2017, 41(7): 1105-1115 [BHEU%, BRNI, A2,
S, WA BN E A IR A TR A SRy BOm AR S
IKFE2EAR, 2017, 41(7): 1105-1115]

Huang YH, Fan B, Li YM, et al. Path analysis for the
correlations between morphological traits and body weight
in five Macrobrachium nipponense populations. Journal of
Fisheries of China, 2016, 40(8): 1173—1185 [¥&H ¥, ik,

AN S AT AR FLREAE SRR 1A B A 38 A2
S, KPR, 2016, 40(8): 1173-1185]

Huang Z, Lin HZ, Huang JH, et al. Relationship between body
length and weight of five Penaeus monodon families.
Guangdong Agricultural Sciences, 2011, 38(4): 116119 [
B, MBS, e, S ADBETXTIFR RIRK AR
BIRFR. | HRAOF, 2011, 38(4): 116-119]

Huo Z, Yan X, Zhao L, et al. Effects of shell morphological
traits on the weight traits of Manila clam (Ruditapes
philippinarum). Acta Ecologica Sinica, 2010, 30(5): 251—
256

Jiang X, Wen ZM, Zeng FX, et al. Relations of morphometric
attributes and body weight for Marsupenaeus japonicus.
Jiangsu Agricultural Sciences, 2017, 45(19): 235-238 [#iH,
SGEB, R, S HAREEXTERE HRHATE SR S A
BT IOCER. VL RALRIE, 2017, 45(19): 235-238]

Li L, Wang X, Jian YX, et al. Correlation and path analysis
between morphological traits and body mass of
Hexagrammos otakii at different months of age. Journal of
Shanghai Ocean University, 2019, 28(1): 58-66 [Z=5#], T
&, EEHE, % ARARKEARLOESER SRR
FIFHOCHE PGB AR T, R R4, 2019, 28(1):
58-66]

Li Y, Liu P, Li J, et al. Correlation and path analysis of
morphometric traits on body weight for Exopalamon
carincauda. Progress in Fishery Sciences, 2012, 33(6):
59-65 [457F, XUtk, i, %5 F R B MR 4
HIFA S M s AR s, ol Bk g, 2012, 33(6): 59-65]

Li YH, Xie XY, Guan JY. Endangered status and declaration on
conservation of the “Living Fossil” Tachypleus tridentatus.
Wetland Science, 2018, 16(5): 690692 [ZEAA4T., HiHEH,
RN, WA E E e IR S AR R i & 5. R
iR, 2018, 16(5): 690-692]

Liao YY, Hong SG. Artificial insemination and artificial
incubation of Tachypleus tridentatus. Journal of Zhanjiang
Ocean University, 1997, 17(2): 23-26 [Bk &, dkiR.
[ % (Tachypleus tridentatus) N T. 12K & w6 B#) 058
VTR R E2E4R, 1997, 17(2): 23-26]

Liao YY, Hong SG, Li XM. A survey on the horseshoe crabs in
the north of South China Sea. Acta Zoologica Sinica, 2001,
47(1): 108-111 [BUKE, BKAR, ZEmetty. =R
HIFPEANA AL, SR, 2001, 47(1): 108-111]

Liao YY, Liu JX. Species and distribution of horseshoe crab in
Asia sea area. Journal of Tropical Oceanography, 2006,
25(6): 85-90 [Biics, X4EE. WA ARG,
PUHFHEPEAAR, 2006, 25(6): 85-90]

Liu B, Teng SS, Shao YQ, et al. Mathematical analysis of the
correlations between the morphometric attributes and body
weight Meretrix lyrata. Marine Sciences, 2011, 35(10):
91-95 [XUh, BeIs, ARHaO, 4. F 0BT
AR T HEEREE, 2011, 35(10): 91-95]

Liu L, Li J, Gao BQ, et al. Correlation of growth traits of
Portunus trituberculatus at the different ages and its impact
on body weight. Journal of Fisheries of China, 2009, 33(6):



=

54 fify

TACE RS- VNS SEP QN i

\

P R PR S5 ) 5 83

964-971 [XI#, e, wfka, % R TEAR A%
A A PR S B OO AR HE 52 . K 2R, 2009,
33(6): 964-971]

Liu WG, Lin JS, He MX. Path analysis of quantitative traits of
scallop Chlamys nobilis at different ages. South China
Fisheries Science, 2012, 8(1): 43—48 [XI3C), AR, fif

S, ANIR] DL AR SR FL R DU MR A S A, R
FKEREE, 2012, 8(1): 43—48]

Liu Y, Han HZ, Wang TT, et al. Phenotypic analysis between
the main morphological traits and body weight of block
rockfish (Sebastes schlegelii). Progress in Fishery Sciences,
2019, 40(5): 117-125 [XIFH, #HEsR, Ehshs, %. 7P
iy 5Tt S5 IR A TR A R BURRAE 3BT, Ul L2 0
2019, 40(5): 117-125]

Myers JM, Hershberger WK, Saxton AM, et al. Estimates of
genetic and phenotypic parameters for length and weight of
marine net-pen reared coho salmon (Oncorhynchus kisutch
Walbaum). Aquaculture Research, 2001, 32(4): 277-285

Ping HL, Li YQ. Path analysis between morphological traits and
body weight on Helice tientsinensis by multiple regression.
Oceanologia et Limnologia Sinica, 2013, 44(5): 1353-1357
[PERLAR, 22 F 4. A2 ] 3 1k S R R (Helice
tientsinensis)F MR 5 R (@ 424087, WEES A,
2013, 44(5): 1353-1357]

Rhodes CP, Holdich DM. Length-weight relationship, muscle
production and proximate composition of the freshwater
crayfish Austropotamobius pallipes (Lereboullet). Aquaculture,
1984, 37(2): 107-123

Rudkin DM, Young GA. Horseshoe crabs—An ancient ancestry
revealed. Biology and Conservation of Horseshoe Crabs,
2009

Sekiguchi K. Biology of horseshoe crabs. Tokyo: Science House
Co Ltd, 1988

Sun CB, Deng XY, Li ZQ, et al. Relations of morphometric
attributes and body weight for wild Marsupenaeus
japonicus from Beibu Gulf. Oceanologia et Limnologia
Sinica, 2008, 39(3): 263-268 [#haif, XBIeAy, ZEHUR,
5 VL Y A H A SEXT MR (Marsupenaeus Japonicus) i
HRIEEMIRMSCR. 1GE5HIVE, 2008, 39(3): 263-268]

Sun HF, Liu GX, Jiang LY. Mathematical analysis of effects of
morphometric attributes on body weight for Macrobrachium
rosenbergii. Journal of Aquaculture, 2018, 39(7): 48-54 [f)
I, XNEDY, i K. 2 IIBIF I SRR A 1 AR
J‘Qﬁﬁﬂ‘ﬁ. JKFEFRFE, 2018, 39(7): 48-54]

Sun MM, Chen BY, Yang QB, et al. Effects of morphological
characters on body weight of Penaeus monodon. Marine
Sciences, 2013, 37(5): 50-54 [#hiii, PRFISE, I,
S BERTREME SR A BT i S R ) e . TR

2013, 37(5): 50-54]

Wang J, Wang DX, Su YQ, ef al. Embryonic development of
Tachypleus tridentatus. Chinese Journal of Zoology, 2001,
36(4): 9-14 [E%, T8, Jukar, 5 PEENING K
T, shEdeak, 2001, 36(4): 9-14]

Wu LF, Zhang LP, Shen Q, et al. The effects of morphometric
traits on body weight of different families of Litopenaeus
vannamei. Transactions of Oceanology and Limnology,
2010, 37(2): 37-48 [Farl, K EF, WL, S5 FLANEXT
WRAS ) 28 28 BT A5 M RO K S F) 5 i 9 01 4
2010, 37(2): 37-48]

Xie Y. The industrial seed production of Tachypleus tridentatus
and effect of key ecological factors on it, and research of
tetraodotoxin (TTX) on horseshoe crabs in waters of China.
Master’s Thesis of Guangdong Ocean University, 2012 [if}f
Mo TR R O AR S T KRR R A IT
I ARSI AR 2R, 2012]

Xu HL, Liu Y, Gu DX, et al. The relationship between
morphometric traits and body weight in 4 species crab from
Bohai Bay. Fisheries Science, 2014, 33(3): 142—146 [}
Je, Xk, BEE, S5 Y 4 AR MEIROCR K
YA RZ. KF=RE2E, 2014, 33(3): 142-146]

Yan C, Gu ZF, Zhang HZ, et al. Correlation and path analysis of
major quantitative traits of Chlamys nobilis in Sanya. South
China Fisheries Science, 2012, 8(3): 34-38 [ES#, J‘ﬁ?jﬂl’l
wAE, SR A BTHIAL R DB MR B AR SC M B AR o)
M. r‘ﬁﬁkfﬂﬂﬂ—a, 2012, 8(3): 34-38]

Yang HZ, Lin Y, Tang ZS, et al. The correlation and path
analysis for growth-related traits of GIFT strain tilapia
(Oreochromis niloticus). Acta Agriculturae Boreali- Sinica
2011, 26(S1): 264268 [IpEk, thiE, Mg, 4 &
BHE A AR OC a2 A, ARdbAe ik, 2011
26(S1): 264-268]

Ye XY. Epic of horseshoe crabs. Pingdong: Taiwan Museum
Marine Biology and Aquarium, 2011, 13-28 [M-JiR'H. BEH]
Jo 2 — Moty SO 6 SIS AR . R SRR T
HRERRLR. AR GWIEHEAYEYE, 2011,
13-28]

Zhang CS, Li FH, Xiang JH. Path analysis of effects of
morphometric attributes on body weight of Exopalaemon
carinicauda. Journal of Fisheries of China, 2013, 37(6):
809-815 [3K i, &1L, MEHE. R AIFESMRT
BT R A A AR AT, KPR, 2013, 37(6): 809-815]

Zhang JL, Wang QH, Deng YW, et al. Effects of morphological
traits on the weight of Meretrix lamarchii. Progress in
Fishery Sciences, 2014, 35(6): 110-113 [3Kz@0, EPAHE,
T, 5. BCME (Meretrix Lamarchii)JE2TEARX AR 5T
TR AT, ol RLeEIE R, 2014, 35(6): 110-113]

(3 L)



84

woor B o

-
el

Effects of Morphological Characters on Body Weight of Artificially
Bred the First Instars of Horseshoe Crabs (Tachypleus tridentatus)

BAO Yuyuan'?, YE Guoling'?, XIE Xiaoyong'"

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of South China Sea
Fishery Resources Exploitation &Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510300, 2. Shanghai Ocean
University; Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,; National
Demonstration Center for Experimental Fisheries Science Education; Shanghai Engineering Research Center of Aquaculture,
Shanghai  201306; 3. College of Fisheries, Tianjin Agricultural University, Tianjin 300384)

Abstract Tachypleus tridentatus is a rare marine living fossil with immense economic and scientific
research value. However, recently, over fishing and indiscriminate killing have led to a sharp decline in
the number of horseshoe crabs. Artificial release proliferation is not only an important way to recover
horseshoe crab populations, but also to protect biodiversity and promote the sustainable development of
fishery. We conducted a preliminary study on artificial breeding of horseshoe crabs 7. tridentatus in
Zhanjiang, Guangdong Province from May to September 2018. When the water temperature was 28°C~
32°C, salinity was 26~30, and pH was 7.4~7.8, 9 pairs of T. tridentatus laid 87130 eggs with a fertilization
rate of 56%~68%. After 45 days, the embryos hatched into the first instars of juvenile 7. tridentatus. The
hatching rate was 92%, and 48268 T. tridentatus larvae were obtained. To study the correlation between
phenotypic traits and body weight, five quantitative traits (carapace length Xj, carapace width X5, carapace
height X3, abdomen length Xi, and body weight Y) of the first instars of 7. tridentatus, 500 individuals
were measured, and subjected to correlation analysis, multiple regression analysis, path analysis, and
determination coefficient analysis. The results showed that there were considerable correlations (P<0.01)
among the five measured traits. Path coefficients of various morphological traits for body mass reached a
highly significant level (P<0.01), and the largest path coefficient was used in analyzing the width of the
head and chest armor. This indicated that the width of the head and chest armor had the greatest direct
effect on body mass. The trend of determination coefficient analysis was comparable to that of path
analysis. The elevated total determination coefficient (2d=0.863) between phenotypic features and body
weight indicated that the selected traits were practically useful. The multiple regression equation for
estimating body weight was Y=—0.228+0.248X,+0.073X,+0.333X3+0.073.X,. It indicates that the carapace
width of the first instars of 7. tridentatus has the greatest influence on body mass. Therefore, the width of
cephalothorax should be the first choice in germplasm evaluation and seedling screening.

Key words Tachypleus tridentatus; Artificial propagation; Morphological trait; Correlation analysis;
Path analysis
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