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Abstract

Hippocampus erectus is a popular species in hippocampus aquaculture today. Because of its high
disease resistance and strong reproductive ability, Hippocampus erectus has gradually become the
first choice in hippocampal aquaculture industry. It is difficult to distinguish male from female in
Hippocampus erectus before immature. Six quantitative and five standardized traits of 80 Hippo-
campus erectus were measured and analyzed, in order to understand the difference of morpho-
logical characteristics between male and female in Hippocampus erectus. Principal component
analysis and R-cluster analysis were used to analyze the five standardized traits. The results
showed that the external morphological differences between male and female Hippocampus erec-
tus mainly focused on head and body characteristics. Stepwise discriminant analysis was used to
screen out three standardized traits of BL:HL, BL:BW, BL:TaL. The discriminant equation of male
and female was established. The measured sample data were re-identified by the equation. The
overall accuracy rate was 86.25%. The results of t-test showed that there were significant differ-
ences in BL:HL, BL:BW, BL:TaL between males and females. The body width and tail length of
males were wider and longer than that of females, while the head length of males was shorter than
that of females. By synthesizing the difference of these traits, we can provide a certain method and
theoretical basis for realizing quick and simple discrimination between male and female in Hip-
pocampus erectus.
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1. 5|8

24 89U 5 (Hippocampus  erectus) J& H| f. H (Gasterosteiformes) i J¢. W H (Syngnathoidei) # J #}
(Syngnathidae) 5 J&(Hippocampus), X 2K B, AMEAHN 52 SCR PSR 268 1],
SR T RPN X A — NS b . AU SR KK IE 27 om, FHfE 3~4 HFhh, HiAZLUE
L& SR FEAE 16°C~30°C, FodiiafE 26°C, A 1 MR FEMIAE 26 C Aty . FRE 35T 2009 M
FEGINMM, HTHAEKERN, JURGE IR OS2 E A0S, AL E A AR SR B K S R =
PG S E SN N IR Al . FEN TGRS T KF] 5 A0 H 5k 3 DMH B E, ks 8 A%
WAL 6 N H B (Al 483777 KK 100 25 DL B % FEFRFEMEE T, 2RI 15 1) BTG 22 AT e ik 3] 90%
DA b, T HERGUE S EME G, 2 EpikiEk A, RO SRE, XAE—ERE EiE
BOE (2] BRILZ A8, R 5~6 AN H IS (A LRI AT IA 20 e B R B bR g . ShR S, 2R
W A A, £E 6~8 AN H I 8] Ak nl s e fds, BT AR S0 Ty ot m] LAAE J6 I [] P o P e A AR ™
KIFHAFEA e SRR miE S . Ao, RN, Lot DIA AT (EdE i AREARESA
FEER, &S0 DA H A — RERDC BN S TE R, SR EEYEESE) LT RERLE R,
Mo EHIHAFENREY TR, WRRRE L 7 N, XWRLLUE S Bt LR N D 2 i M i ik
— REEN . &L SIS FEHERELAM), W SFRES TI/ENRANE, L8 T
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RBAEE LM TS AR, FEAE LS S IR 7 R AR ) TR HR AN — R 25 2Ol i
briE . BUINA R Z IR0 B B T il SRR RN, E R SIS N S N2 EI M AR5 A 50%~60%
6], RIS — SRR N AR KRR T, ANREIRIE ) — A B SR — 00, A e iiid
VA 5 Ay EAHROREATR, BUERT AT 2 IR — A iy . REUg SAENERA G, ARk
CRELL B2 AR o — AR ST SR (5 R, (A I IMRIE BV R R (L B N B (B F 68,
PRI RS ARG NP, X WS LLu S AT @ S E(A D), I EERERNAE 5, th
WAR 2 KRRV ANIRE KWL B AE N BE R AR A e rm ML B ife £ o ARSI S A WL SRR AE M IR B 7
B S ERWEOKIRTTS RN, FRED, BEEAJINER: ——ZEAKE DR T
DRI Rl, JF HAER SR RIS KRN H R ED, WSIRE TIRESTORERNAM] ; =2
] P ¥ AR T3 T A M A KK TS A AROK — 3B oy Bk, KK T R e th %, 1RZ
N EEMA A . Fre ARG, BEENVERKCPRR S, WAOKRR KL, Lai St
EAFEHE R EATW SN S AR R T 5

(2) (b) ©
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Figure 1. Hippocampus erectus

B &85

g Dy Mk b —— RS F S AR, MR DR R AN R A E LT, B DA X 4y
Vg Eh R ) VR R AR R S B A E LR, HE RS ARG S 1S, YRR TS
E LR BeIE i S ok A . FENE D N T ETE B A S R T, S0 R D ) A
SRFEIE . DRUETE UGS B P (A BRI 0 E . PR N LT S B RS T O ) v
T3] [4]. A RALBEE 70T 8 FhEOR BT, SRS 1) 48 500t T3 i 23 38 A A R AE R X 43 ( 5]
(6] [7], WbT7vkEsRERZ S, HITHBE &R, MEATE, ASHT HEE IR, Kk R 5w
GAT SR RN TS, KX & LU IR A B AR L A T TR A AR AR R
K, JEIE R R R SEES FEARBEAT IR AT R, AR ARG LB PER TR bR, R IR E AR IR AR AT,
P IZ L g bp e e — MR S e 5 FE, 78 H a5 e TAE A 75 S0 A I 1) 500 I N\ Sl 4 5 7 R D
Al o XT HAR(Anguilla japonica), A NI EHOEGrH & Hr9858, HHIE R T H 468
A 1 e 4 ) A B R B 6 T T 85% LA B[R]0 AN T B T LRSI 40 JRMEf LUK 40 JRMEf ) 5 A
AIEAPRIR, TR 5 AMPRAEYER, @ BT 45 S8 208 1) 70 A A LU L, 6 H MEREMATE 25 T T 1) 22 5+
MANERFAE bR 2 S0 B 44 (1 14 ) 2 70 A — 5 m] i R A 1) R0 7 1%, RS TR 80 B4R IE E
53 TR A T AR AR ) B AR 5 VAR S SR B i B AR AL RS ARk .
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2. MN57E
2.1. KR

TR 28 80 T BY [ S5 R i T R S (B AR PR LE IR I G PR A R, ARIEAT IR, Rk
g 53 s B, HAE AR ST IR T I mx 1 mx 1 m BMRAERN, SAPFERAETE 10
XA, BHIKEAE 26°C~28  SCELE 28~30, /KA REJEM . M BIAFI 8 (1 70 B 88 1l € LA SR AME BT
AF. BRMIEREMEE ., ASMEY, FRIK 5%~10%. FAAMFEN REG/NGS A, iR
NTH I Z B DA AR 1 2% E A DU AR 35—, AN KA, DR, 45
Akl B, ANME AT DURERE SRR M R, tRnfear, RS E TR B, S ETH
s, RERIMEDIS DA TS, T 2RSS RN, BTl R RN
(R AT BA, IXRERE AT DSBS 2 KR 2= 8] s BB 00, /NARFREEAN D, i S B 2 5 R TR
o AIMATAR R IR AT LAE SR 5 5 AR A R Ak, AR T SR RN DR R R e, T A E R
WA KCP 2R, BB IS I A R RS, R TR S, (HE R EEEAR, U R RES %
BE ) — KAEH G S RITT FR B, T AR 6 P 485 R AR AT DA — 5 (10 7 B ASE QR (R 30 4 1 it
W5 . KL MNZAWFE N BEIIL B 80 B E & SUE S, HhmEvES 40 B, MEMES 40
Feo SIS T2 SR DA 8.20~15.45 cm, ALK IAFEAAME, MEMEA BIKEE LRI RME -

2.2. BHEME

FHZ0 B RN B D i a MR, A4E ST K (trunk length, Tr L). B (tail length, Ta L). &% (body
width, BW). 3k (head length, HL). W (snout length, SnL) HLI#E 5/ 2), FE#HE] 0.01 cm. HT D2
WA, T H SRR R A ), KT R R I R TR Ok S Sk e e e, RHBEREEATME
Wi, FrChFRE ARG BN, I I 402 50 5 i 1 B R B 3R g AT A ic AR R A 5, s
T BOR 250 S 4 e AH S PR BE (9] BRI AT 43 213 5 R T Bl R o TR T4 53 DU m P 78 0 00 25 % B U0 2
PLIK BB /NGRZE , A S50 B0 40 R A i 5 R SE It 1) E £

2.3. BURAE

LU RAE LR S0 T3t 80 B, P HEMENG T 40 B, MEMENE )y 40 B, NTHRR PR SR L L0 D
KN ZE ST e A B S il 2 S B 2, AR B DU S IR A8 . kKR DELETES
POIRMEAL, LA 5 bR MR, AR A KK, KT K. AK/EK. mKARs ., @it
KH Excel 365 Fil SPSS25.0 HAF K IX 5 WARAEMHIRENAME . T M R-ZESE M iz 28 10 51 4 My
W2k S0 Ty MEREAMA AT AN 00T, ik eI D 2 (8] B B3 2 R EIR IR IR ST sl
WA A ) 1) 7 FE =X
3. &R
3.1. &8UEDRMEMEESHERS T

RIGIEME T 80 B LIk T, BK. kK. mk. K36 5 TR, HA it
40 J2, MEVERED 40 &, BTSRRI Z S0 DR KAE 9.20~15.45 cm Z 18] . K& BT A5 B8 #5453
FRAEMCHEIR B, THEIX 5 T 1 A 3 250 S5 IR ILEE 1~ 3. MR ATEMEMELR 80 D 2 A3k
K: KRR REER K, N 15.44%, HUGRAK: K5, HABRREON 11.46%, HHREARK:
B, BRAEN 11.02%, KK LK RREEDN, N.78%, B/MIAKK: IKTK, BRAK
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Figure 2. Characteristic sketch of hippocampus erectus

E 2. 5D HAEHERERE

Table 1. Standardized traits of male Hippocampus erectus (Mean + SD)

=1 EMELUEDIRENIERANE + FEE)

LN Bl + ARz AR 5t R (%)
(S SRS 4.85+0.48 9.90
s TR 1.60+0.09 5.63
(SRS 2.71+0.26 9.59
USSIEPSS 4.69£0.38 8.10
ke Wk 2.72+0.37 13.60
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Table 2. Standardized traits of female Hippocampus erectus (Mean £ SD)
=2 MEMELUSDIRENIERAIE £ FEE)

PR Bl + ARz A5 FHU(%)
(S SN 5.27+0.61 11.57
A TR 1.74 £0.08 4.60
i Bk 237+0.16 6.75
(SSEPSS 431+042 9.74
ke ke 2.72+047 17.28
Table 3. Standardized traits of male and female Hippocampus erectus (Mean = SD)
3. WIELLSUSDIRENIERANE £ REE)
PEAR B+ bRdEZE A2 5 R H(%)
(SIS 5.06+0.58 11.46
Ak BT 1.67+0.11 6.59
i Bk 2.54+0.28 11.02
(SISPEPNIS 4.50 +0.44 9.78
Lk gk 2.72+0.42 15.44
3.2. EWSIH

XU 5 TR AEAMERBET B 70 i, 0 tH AT = A Dk e DL R SR IX = AN E o b
R far B, AT EE R 40 BT AT =ANF R RIATTEREIA 87.127%, Fr LAA] &4 HoR 32 pl)

M 4 FTEAEH, ERSr 1. 2 13 IDTERER 73000 42.355%. 23.646%. 21.127%, HHFR 11
DUBREE R, ERAr 1 A ERCR R E R B, RO EZREHRE, E&s il EER
PFEREK: K K % 2 MR, B ER AR, 3 o T far B R 1) 32 2 Sk

K Wik, OBREE SR EBRHIE .

Table 4. Contribution rate of the first three principal components and load quantity of indicators

4. FIZNERS TR BRI AT E

ikE-s
R
FRor 1 TR F R m
(S ISEEIN A -0.231 0.625 0.639
e KT -0.968 0.038 -0.019
s R 0.958 -0.068 0.011
e Sk 0.427 0.755 -0.032
Kk vk 0.165 —0.465 0.804
TTERZE (%) 42.355 23.646 21.127
BTk E (%) 42.355 66.000 87.127
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Figure 3. R-Cluster analysis map of standardized morphological indicators of
Hippocampus erectus
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3.4. WHEZLHEDFIR 4T

XN ) 80 R ZRSUHE Ly AMA I S TUARHEAG IR IEAT 1225 J1 50 43 #r , KR4I 25 AN A8 5 RS 2 (1 BTk K/,
B0 BRI RHIA &, BAMIER 3 MEERK: AREX). #mK: BKX). Ak kKX;), x
SRR SR T MERELR S0 S TE R (X) M B ARTE S X Xa) H TR ZE S, BT i o 2

TE: Fy=12.508X, + 227.692X, + 24.502X5 — 270.108

WE: F,=15.194X, + 247.685X, + 20.868X; — 300.656

T TS ) R ) R A BG T OR, P < 0.01, X R EA AR LA B TR E KT @i, 153
TGRSO SRR B B, BEmE. B 4. B 5 arE W, BT m iz p s s ey 1 X 5
L0 M .

I BT ST 0 ) AR AL T R, I 80 R AR SUIE S AMAHEAT YRR B . K RAMER =AMk S
BB NGRS, SR Fi. Foo £ F > Fy, WHE NEIEZRS0E D, Sz WA E A2
o, FEgRNAE 5, ARER, BEHELLUEDHIRMER RN 87.5%, METELLSUE D H M HER %A
85.0%, LA FIRIHERIRN 86.25%, 1F 80 JRLRLUE LA 11 RBHHRA NI M.
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Figure 4. Frequency distributions of discriminant scores obtained from male

Hippocampus erectus
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Figure 5. Frequency distributions of discriminant scores obtained from fe-
male Hippocampus erectus
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Table 5. The results of sexual discriminant of Hippocampus erectus

5. BEUBDMEENRIEIELER

IR
e M 1 i FURIHER (%) SR I A (%)
iid 40 35 5 87.5%
86.25%
e 40 34 6 85.0%

X9 326 H (89 P T SR 3 4 BR B = AMPIRIEAT ¢RI ER 6), SR EIRIARC: AR R B
Rk SRRIZEFRMEZP <0.01). DUEEHRRY, HEMERARTE. R #EMEEDE. B, Mk
(1 SR AR AT e 0 S
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4. it
4.1. ZRGT P EMENMEER ST LR A

BEAE R AR BHED . T EHLEOR B AT B A S 5 R Gt AT R 83, 2 gt i e /K™
Geit o B USRS FBOR B2 o RO BT R A D IR R B AR R IR 15 B B, AR 2 A
S BRAR B A LA B> AR B, BRI 2 S R S ) A BT K — Bl AT T SRS A A AT A 5 3 A 2
KO FLEY Iy A FEART L, AHRRE T2 — B e VA S R L R0 7R 2 SR T8, T #0307
A e AR AR 510 5K 04 1) R B 7 2500 BT R R0 AN W B S EAT 70 SR I — R W JTVE[10] 0 VF 2 f AR MERREAS
WIREEE R Z B ZE R, R ROUFEAAERKE, BB, FWHE. B, PRI ) 554 ) 2
Mo IR, BORBZ (15788 2 oGt 70 i S H T /K AE S W i MEREM A ST 22 57 LI 2. 22l
SE[111%F 67 XM LLEA(Erythroculter ilishaeformis)] 10 TUFRHEAL ELAB 1 RIEAT 3 553 70 JR-ZR K047
I HLERST 7R A 2, R SRR 2L A R ME R SR A T — g AR . e SR 12 R £ AT 1B P
ST 53 BT A ¢RI (1) 75 V5 21468 2R 7 i Takifugu rubripes) WEREANMABIEAS 22 53047 T 0 prit 98, W Fiss
SR L 2R 7 il e 2 R) B 25 7 THIAF ARG BT SR R 22 e, e ) A R A A ol K LOMEE ) B 0, B

Table 6. T-test for traits of Hippocampus erectus in equation

6. LUBDMERE t I RMER S ER

51 P51 Y £ brdEE PiH
i 4.85+0.48

e A 0.001
SHE 5.27+0.61
P 1.60 + 0.09

K. Bk 0.000
SHE 1.74 +0.08
T 4.69 +0.38

K. kK 0.000
1 431+042

4.2. BHEMEEFR O

RIS AR AL 2 52 BIBAE 7 ARSI 7 (KL RAE 2 mI[13], (BRI, ratEAsfER
—IETR R, B ER RS AR BN, TSR, B UEIRHR R B A% X HE
ATERFAE RSN, AN PR X A AR AR LU BISE RN, AT S R R R

X B S TR 265 2 S R AE W) AT U — RN, RE S R ER M I N T 557
FETE R BOR 2 — o I I XTI et SR SRR AR B S 22 e e it A, TR R — LR B SN AL L
R B RMEME AR T8, X REOR Qe — e T PR IR & T3 S AR ST SR A A FIFE R 2
AR (R S A S T A B R [14]

AHFFME T 80 RRLLUE S 5 WA IR, JFHRARE T 5 TR MR X IX 5 bRl
PEIREAT Z gt it i, 98 7 =AM, AT TTEREIRE T 87.127%, =A T miE
TG S R ERHIE . ARTURHIE . SRR, JE DX SRR AR I 58 K a3 A R AN T DA S Y 2 S0 1 A
MRS . IR, 2 1P MEA MRS oy 70 W fS B0 SR 1. T L R oy AO AL G0 AR L, S IR ) 52 26
SUHG AT SR IRHE, 55 1 8RB MR 55 58 11 FE s IO 2L 0 AT L, B FR)  2R S0IT B 1 AA RS
fiE, PO ELRTS I A S5 R AR — 2 I8 IZD HIRE, S ik th = MR Al e B
R ARE. R Sk, DO =AMRAEAL AR A8 B ST AR rife Sy WA ) T R o, 2 ) v 2R
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1% 86.25%, X ULHIHA T FEEA — e IERRCR, HI L S0 1) 8 73 ST 25 St s S R 331
REXT L2 S0 B A MEMEBRE ) ) B — Al AT 1. AR ERE A Oy N TR s S, LS B AR
PRI AE IR DL S A S R BRI 2200, R AR AR AN N IR FEREAR T R AFAE — B, &
LB AL

5. &t

LBUIE GNP BCR ) VBRI H A BRI AR ol A, X et A L 2 VR RS R 1k a1, T
BETTIEAE SE BRI ] ARA A SE B, AR, BAMGH, A RNELLCE SRS IR, B
MEREFIN AT, RVRTAS R S A MEREPE T, BN E R, R EAAAERAMEIR . (AR MITVEX T
LROUHF S 4RI SIMERE 72 FRAE . FRTE I W IN EME 7> SR — 2 A SR

e HE

T8 K R B A W B ) 357 b 0 A 00 H (6602418043); T 8 T R X B A 3 Al wF A iE R 55 H
(2018-4-011-ZH).
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