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H Z & (Argulus japonicus)ZF &k 0 R &1l
BARERDFEHEXEHAR

LR RLRFRZFR/ AL ERED DB EGE IRERH R P, KX 430070

WE EAESEMSTAEYFR BN 1R E AT RO R ERN B (Argulus sp) 24T % E , IF AR

SSU rDNA FAEFRHMIE NI RE LT LR,

S5ROR R IR O MEPE IR 1.93220.46(1.42~2.54)

mm, HEPER K 2.184£0.49(1.57 ~2.87) mm; & H B BB , M) 0 2 o i 3K 58 = WF Uk R S & W A 2 4 (HETE -

A4~52  MEVE A6~ AT LT BUAR A ML AR JLT B A & A5 (MEE .5~ 6 MEPE .7~ MILT B v, JES¥%YS

TEARM #4505 B A (Argulus japonicus Thiele,1900) F N AL, HXTiZ¥Fh SSU rDNA JF3 & B 5 H 4

## JN558647 [ P FIARALYE =35 99.77 % (1 274/1 277) b — 20 SCHp S5 8 o H AR . ML RS b o . )8

PR BN 3 AR S Hod, H AR KRR R 200 F Clade 1 P H 5 A. foliaceus Ml A. rhipidiophorus % I3f %2

R AR R H A8 (MW866569) 5 T Clade T HYEERR , 5 H A fill KF747859 Fl KF747860 #k R K& LR IRIT,
KBEE  HAM; KORE BERE; 2 TRELE; ¥HilsE; WEE

HESNES S 941.53 MHERFRIRED A

i (Argulus) j—JS A0 A 09 W 36 s Wy 25 A4
o, g Z R IRoK 1 2, 51 & s i e TR
HAE TS, HEN.MENCIEMY R A 129
AL Hod, H AR 8 (Argulus japonicus Thiele
1900) & e WL (1 F 28 2 — . de /1 Thiele £E H A
RIITn 4 Z 5 BEE Ol 52 2 1) sk Al  7E T B &
T KA ARE S H A AR R o A
YO HRAE 1939 4EN 5Bl ) 2% B 58 R X 1 B
FIUEMT . ZJn ., B E LR N 43 B AE B AOR
TR AR BRI T H AR B B S AR R
2014 4F, Alsarakibi %" P& T 7 4R Mo X 7 i
T 0 R A A A i ) A AR O, R BRAE 8 FhIR K
AR AR e H M 5R G AR R H A i Y
SRR AR AR 0 I T AR PR 4R A K
FrFE A R rp W JC T E A AR il

KOG (Micropterus salmoides) s 45 BRI M
firi , SR JE T 651 H (Perciformes) . K FH i #} (Centra-
chidae) &5 J& (Micropterus) , Ji re T A6 3 M 1Y %

W H 9. 2021-01-23

NERS

1000-2421(2021)04-0141-08

PE PG EE T R, 20 4 80 ARAR ST AFRET . GE AR
oK R PR L T A R (5 IR UK SR B A D
Z— o SR, BEAE SR FEABL R R AR 2R B 0 4
1R KT SR B UK L 7 E R T R A A4
J& . 2020 4 5 7, WAL A BT 3 IR A 5 09 K H TR
i e e T — P i L O ORI R BRI T . A
SCR RIS M0 1 A W) 22 1 J5 3 IS T S ) Aol
RMAG KT KRR A TE N H A X H A
A AR R BT URGE .

1 ST

11 REAERXESFERALSE

2020 4 5 H b4 s K IR A ) K 1 2R
i 5 B 4 B R (4K 30~40 em KRR 750~
850 @), P MR WL I i S £ 1A R 1R, A A i i />
i ZR KR R R TR iR R e Uk R & R
MU RS A AR OK B RE R L T 5 SR B S 2
Moy FHEY R ST

HEUUH BRI F AR R L TCARS-46) 5 11848 2 Ml B £ 01 37 O g i TR 7™ il 57 98 56 B R BF 52 15 7R 9D (2019-620-000-

001-33)
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o Al R R R

540

12 HHEHREESENR

PRI 76 8 0 BUR T 1.5 mL &0
A A% ZRPEET —4 CHEE 24 h, FHEFHH
E I AR A B T 0 808 R B A Olympus
BX53 W45 Olympus DP72 3065 81% £ 42 WA
it 3] 8 A% 5 A OV B I i Sk UK TR SRR AR
1.3 E[F4H DNAREL,SSU rDNA 18 Al F & &
SZEBEHM

DHEPIZH S DNA $2HC, FEA 117 i s
EFN1.5 mLA B0 L TN 95 %0 1 LT —4 "C R [
FE24 h BUR AR TH0 1.5 mL §9 EP o, 5 2 B2 4%
I » FH 3 P 2R B BGR) B OFfE SA th2 , Ab ) 4 B 1
LA DNALPRAET —20 CHH.

2)PCR §"#% SSU rDNA £ K F4], 1] SSU
rDNA i H 51 %, B 51 % 5'-AACCTGGTT-
GATCCTGCCAGT-3", F 5% .5 -TGATCCT-
TCTGCAGGTTCACCTAC-3'1"Y, LI #1 KL 5 J7 v
“1.3 D7rf $2 UM s DNA g 85 bz, #E 47 PCR 37
B, 50 puL ) PCR R MK R HE:2 X Es Taq
MasterMix(25 pL) i 51 ¥ (2 pl) T FE 519
(2 pL) (Bt DNA(2 pl) \ddH, O(19 L), PCR
Pryh .94 C AR ME 5 min; 94 °C AF % 45 s,
56 CiR kK 30 s, 72 ‘C #EfH 1 min, 35 > 7f ¥ ;
72 ‘CHAFEAf 10 min,

D IEH ST . XA SC41.3 2) 7 PCR 77
P AT 1.5 % B B W 6E C F Uk, R FH Bt B B O IR
DNA [5 i 7] £ (Omega, 35 [{@) 4l {k [8 Y PCR 7=
Yy, ¥ slifb 5 1 PCR P24 3% #: & pMD™-19T # ik
o AL B2 S DHS e, 5 T &4 Amp B9 LB
WS F 3 A, 37 “C 555 12 h 5 BRBCA TERE T LB Wi
KR AP ZE G R IR 5 h, 4 PCR RE 5 % BH P
PRI% AL I AR A PR A R R HEA T

D JF G X5 58 . K F 45 R 34T Blast L
XF . T #k BLASTn AHARUT 31 LA K fidl Jag o 2 A0Sk 1 /s
WA BRI 5], 22 MAFFT (v7.273) 2 85044 o %
J& o {8 FH G-blocks (v0.91b) T M 64 455 859 1 XF - B,
M IQ-TREE (v1.6.12)M 4k fF# ¢t ML R 45
e,

2 HREHSH

BmEER
P BT T I DU 0 S R AECIR A L T AN B
TP FETAIK 3000, A HR AT UL 6§ % b ATt IffL AE IR

21

PRAT TR L1 [ IR 2 A O B sl RS 47 (18T D) 88
o R I A A T A AR A B C T e

AR T R i B AR 3 Sk R R A A AR R R A B B R
iy U g L A Sk 8 7S 0 A AL L 5 CL A A K T PR e (R K
$677) . A. Holistic view of the largemouth bass,arrowheads indica-
ted the parasites; B.The focus of the parasitic infection, arrowheads
indicated the parasites; C.Holistic view of the fish louse.

Bl BmAOERE
Fig.1 Morphological observations of the
largemouth bass infected by fish louse

22 HHEHESHIE

e WL A B R RS AR AT B Y A R e
N o1 S S Sl AR L RN e SR L N
B8 AR B =R Uk R B9 IS Sk (P 2 A0 5 L T WL H 1
T R 2 AP0 A S8 A 3 1] i 69/ il CTET 2B) 5 e
1) J MR R 5 — Ml AR LB o IR A
U KR o TSR TR B AR R 2 A AR
I S P A 5 B 3 X R 14 2 e RORG R T K W
PR AR5 (I 2A~D) B 257 Bl o M P i A ik

500 1 500 pm

ALEPE S T 0L s B.OME M TR 5 C. M T UL DL M I T
A. Dorsal view of the female; B. Ventral view of the female; C. Dor-
sal view of the male; D. Ventral view of the male.

2 HEAESE
Fig.2 Morphology of Argulus sp.
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K 1.9340.46(1.42~2.54) (n =13) mm, ¥ H K/h
H(1.17~2.09) mmX (1.00~1.78) mm; #fi H &
K 2.1840.49(1.57~2.87) (n =11) mm, ¥ H K
/NH(1.18~2.08) mmX (1.00~1.96) mm,

A MRS

S — il (Fa) YL 2 5 4LA. 58 1 A FIER
2 WA AR LA, 5 2 T R I AMI AT —
ML, A 2 ORI AR 1 AN 1) I T R )
R 2 T A, R A A 5 AR (B 3A),

S AR (S 5 WAL, FEAE 1 A 1
RO, ZE55 1 2158 4 19 1 K o 4 B A 3~4 iHIE,
555 WoRNE AL 5 MRNIE (E 3B).

ANTURFAE R W . MEPE I LU T R AR RO 44~
52,8 LT Bk h 1 AU IE )y #l 4~5 # R JLT
B . HMEVE LU T B AR RO 46 ~47 . 45 L
THs&m L AKER 6~7 MR ILT B A 41
(Bl 30),

WL L5 LA 1 WIEERA 3 HOMDH o, 7
51RO R A — M 1BIR A SRS o Y 3R T 23 A
A I w1 S /N AR TR B S GO A A R Y 3
BRAKIBMPIMAY 5 IMERIE. 52 WEES TR
JBEB W/ RS 2 1 BRI A 4 L SR 7 X
OB, RS 5 ORI AR AT 2 REDR AN 1 A4
AR (8 3D) .

A: il ERE LRSS — . A RS S RE A B A CoWE; DB E. O FOipik 2 G G MEPEIR
H:MiVERE S, Eg:00; Fa. 58 —filff; LI, F/E; Sa. 28 filff; Sv. A5 Te K 8i; Ul B8, A:Antenna,arrowhead showed the scourge of

first antenna,arrow indicated the second antenna; B:Second antenna; C:Sucker, which supportedby sclerites; D:Maxilla; E:Mouth tube;

F:Male swimming legs; G:Male abdomen; H:Female abdomen. Eg: Egg; Fa:First antenna; L1:Lower lip; Sa:Second antenna; Sv:Seminal

vesicle; Te: Testis; Ul: Upper lip.

B 3 @RS
Fig.3 Morphology of Argulus sp.
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M4 SR AT TR &R, O8hH L.
TIEAM, FEUD mEm 2 ERE, TR LD
AR RN, 76 A0 K b ) A i (& 3ED

WUk 2 4 X, BEXTIEVK R T4l 4 T, BRI
A B, EEXTEUR R A 4 B 2 A
oy AL SARNIE. RS 1 XK RS 2 Wi
I, AR 1 ARNIE (B 3F) . HEPESS 2 Edk 2 2k
T A BT LA SR K R NI — AR
200 pm PYFERS , A HE B8 (Sv) . M B AR 5 DU 3
PR LT 35 A — 2L SkotR R 7R A DL RS
3 EMEEFZNIEE 3F),

MK 5 2K M HE N 0.21~0.29, K B #g K
T (K 0.36~0.83 mm, % 0.31~0.65 mm), H
e BIREE IR 1/2~1/4, RBXHEA H EHE 4
FRIIE . P 3 mT D X R 1 B 15 1) g
(D) (& 3 G, i 4 ot i 35 b ml L o 99 £ 1) BB (D
(& 3H).,

A58 R AR B (0 W Fh 5 fa e oy LA A TR S

Wi 2= 8 bR LA L3R 1,
23 RHERBHMW

3R4% SSU rDNA F: [H 5 B B 1 800 bp, &
BLAST LX) & B, A A58 v H A il i & (MW866569)
5 Argulus coregoni (JQ740820) . Argulus foliaceus
(JQ740819) , Argulus sp. (JN558648) [ #H L B ¥ 4
99.84%, 5 H 7 i, (JN558647) Fl Argulus nobilis
(MH458748) I AHAL B S 99.77 % . 5 il Jg 9 HoAth ¥y
Al A AR BLUE 7E 94.00%~99.70% , #T SSU rDNA
JP oA ML & 48 AL B, 45 1 R, g iy 4 Fh
FEFE 3 A H R (Clade) , bR IN558647 #k R 41, H A i,
ERIE MR R YRR — F (Clade T ) AW KA B H
Al (Argulus sp) i T Clade | R, 5 H A fif]
KF747859 1 KF747860 #k R L4 QR ik (K 4,
[[IBY,A. foliaceus (KF747861)F1 A. rhipidiopho-
rus (T47862) W T Clade | ., 5 H A< fid, 76 7 1k 44
MREIFRXLR.

£ 1 ATRDHEE R LY 0TS E 2R
Table 1 Measurements of Argulus sp. in this study with other species of Argulus
e - "
. 7 H K/ /mm JiE TR R JUT J 4551 - .
Yo ) fk K /mm : - o JUTHF it 2% 3k
L . Size of Abdomen No. rods .
Species Gender Total length L. No. sclerites Reference
carapace lobes shape in rim
B Femal 1.5~3.1 L2 X 44~52 5~6
H A emale . . 0.9~2.2 ) 5 5 KR
. . i[#] Round ]
A. japonicus o _ar This study
N 1.3~3.5 X
. Male 1.7~4.4 . 16~47 7~8
1.1~3.0
Wi Femal 3.8~8.2 28766 % 44~50 5~8
emale .8~8. ~5 5~
i 2.7~6.1
HZ,:.ﬂ . i [7 Round [2,7]
A. japonicus 2.1~3.8%
E Mal 1.9~4.4 ) ) 43~48 3~4
H Male 2.1~3.0
4.9 X
M Female 5.7 73 4~5
¢ i 4.3
i ﬁ . £ Round [7]
A. chinensis
. Male 5.4 4.5 X 3.8 68 3~4
f Femal 1.3~7.0 12 2~9
A. foliaceus H Female — 4l [i Round [15-16]
I Male 1.6~6.8
A. gracilis HE Male 5.7 — i[5 Round — 7 [17]
A. wvittatus M Female 3.9~17.0 — 4l [i Round — 10~28 [18]
A. ellipticaudatus M Male 4.9 3.9 X 3.6 i[5 Round 73 6~7 [7]
I Female 6.1 3.6 X 3.2 64 11~13
Iy EC AL yuil RIE Acuminate [7]
1 Male 5.2 3.4 X 2.8 61 6~8
. 1.1~2.5 X
#f Female 4.1~9.3 0.9~2.2
A. melanostictus ' : 43I Acuminate 60~73 <18 [19]
. 1.3~3.5 X
HE Male 2.2~4.9

1.1~3.0
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£ 1 Continued Table 1

K/ /mm
Size of

carapace

Py

Species

P57
Gender

K /mm

Total length

i it FE AR

Abdomen

JLT R 4 8K
No. rods

in rim

JUT B Bkt

No. sclerites

2% 30k

References
lobes shape

6.2~9.0X
4.2~6.0

4.3 X 3.4

M Female 7.7~10.6

. quadristriatus

it Male 6.0

M Female 6.6

. fryeri

. brachypeltis T Male 1.6~5.7
12.0~13.0 X
10.0~11.0

7.5 X 5.6

M Female 15.0~16.0

. major

e

. mangalorensis M Female 8.0

M Female 5.7
e Male 4.0~4.5
M Female 5.9

4.2 X 3.7
3.1 X2.8

=

. coregoni

. kosus

RJE Acuminate 8~11 [3]

RI¥ Acuminate 10 [17]
[17]
[19]

[20]

221 Acuminate 10

RIE Acuminate 11~15
RI¥ Acuminate
RIE
Acuminate

42 Acuminate

38~40
7~8
6~9
6~11

[7,21]

[21]

0.3

Argulus japonicus KF747855
Argulus japonicus KF747858
Argulus foliaceus KF747861

Argulus japonicus KF747857

Argulus japonicus KF747856
Argulus rhipidiophorus KF747862
Argulus japonicus KF747859
Argulus japonicus KF747860

Cladell

39

Argulus japonicus MW866569 *
Argulus sp. JN558648

Argulus siamensis KF583879
Argulus coregoni JQ740820
Argulus japonicus JN558647

Branchiura

96

100
Cladelll

97

Argulus foliaceus JQ740819
Argulus bengalensis KM016970
Argulus bengalensis KM016969
Argulus bengalensis KF583878
Argulus bengalensis KM016968
Argulus sp. KF192316

97

Argulus monodi DQ813452
Argulus nobilis M27187
Argulus sp. DQ521766

Argulus foliaceus EU370428

Acanthocyclops bicuspidatus FJ825602

197 Acanthocyclops americanus KP772919

B 4 EHTF SSUDNA FIIHMEN ML REHURK (A TYMIRESEKR)
Fig.4 ML phylogenetic tree of SSU rDNA(asterisk indicated the isolate in this study)

i
F A il 5 | 762 1) i 5 5022 oK 7 gl W 1 R
FET, 45 K 7= 75 FH o ek ™ ) e PR B R, R
P o 3 ] Y VR K R B L AR AR LA AR
U B 5 S A O Y AR OC HE . Bauer™! |
Angelina 257 Ingham ZE5250 DL K X [ A 527 JF
TR PR A A HO I A HRE T RS R A
W Hn 2% L RSk B 2 e DL CH SR 3 ) A AR

i

R34 K 8R4 35 A= . Troxel ™) FE Jin ) 48 A1) S
13 R B B b vp kG I 3 1 H fal, IR H A e N
A. flavescens ,Cloutman"® I Mcalister ZE5 43 41|
PE AT BT N R B ) A A e R R A
KRIMIFIRIE T A. mississippiensis B2 H FE YL,
J5 5y BB —FOE 25 i 22 5 0 d 35t 0 0 2 AR AT
RXPIZIANE S — S, EIRE R ZE S
300 fy K R H PR BFREAS ARG I 1 A fil 1) 2 24 AR
Yo AB LA FEALBR T & AR 17 R X S AR T B
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AN

% R 40

JC FAE S E . ABFFEAE W AL BT AR O R
RERSr B3] 1 R, Jf 2R HIJE 2522 R4k 1 LR 0 1Y
T BHEENHARE (A, japonicus) , B3R
OB B 3 2 H A il 27 Az K R 6 1 1 IR O
g ¥ ) b S 0 R B GE LR S AR IE Y 22
S B TR 25 R E A 455 IS0 et 9 AR i A UL
B AR LA B LT B p B A, H A i i A
L) o I T A w1 - 1 1 S A AN D 7
A. coregoni™™ LL K Wy [G @ (Argulus yui ) 55
(F D4, TP Wadeh %2 % 3 H A fil 1%
LT RAEE H 3~8 MEAFEMILT A
LN HEVE (3~ ) D T HEPE(5~8) o A 5T A 8L, e
‘@/\MULTE%H“E"J%IE(SNMLﬁﬁﬁ)\ﬁﬁﬁ‘%*ﬁﬁ»@
SEMEPES AL T R R A 7 ~8, X AT RE SR T
H A i 4b T 1 & & B &KIEL%E&E%;?&LHE%
el AL foliaceus fEFEAS B 5 H A @ A1 L. A
R R 2% Xﬁ PI¥ — 3 X 4y, Yildiz 25 }% Noaman
SED00] 2 W ER 2 B0 H Al Fl A foliaceus W)X HTE
TR A0 2R o 55 0k IR AR, B AR e
TRBE R A i 2 v AR X SR BF RS R A AT b
Soes 4 K B H A fidl (1) B 1 A 1A 0 I VKR I B AT
FEATR LM A, foliaceus TLILARAE ., AW 5F & BRI
PEAS A Y 55 Uk A B 0 B R (BT 3F) L HF
—HIESE T Soes S5 AT . H AR fil 7 4 (8, T
1 3R I R 22 S A W9 TP Y H A Bl AR 6,35k L T
TE Zoysa %' Wadeh 25 E R 0B 58 %
PR FLE A AR 22 5 T BE 5 18 32 19 R 2 K SR
A K,
PRI , 15 G2 (I8 285 2 J7 125 86 0 S A7 16— & 19 M
B U IR X Ak 4l R B B A i, L 0k R AT
YD, AR TR T T ZH T AL
HUOP) 9 Fp %8 52, Sahoo &V R R ALY 3 £ A&
DNA $ ARS8 T BB 13 A4 X (1) 33 4% 22 R
RIZ F AR AT DL AE ) X H A B F1 Argulussia-
mensis , Patra 5| SSU rDNA FF 451 4047 T fidl
RPN RS R T KR LB SSU rDNA J7 41 fig
AR E N A, ARBESE 3T SSU rDNA
FPot T ML R G SR, K 96 g A ) 32
A 3ADLR NG Y Patra FEU R L R
M. HARMMEIE S R (Clade [ VP EHMRR S A. foli-
aceus M A. rhipidiophorus 5 2 Z B, H A fa
IN558647 tk REE R T Clade [l 13X 4 E A A
il 1Y) ZR 58 AL B R IRXE . K2 &R GenBank £(48

JE TP i S R R B, KR 43 ) B ) SSU rDNA
FE AL B F 7 54 2, B = 4 5 SOk i 3E 1 S HE L A7
FERE R TTRE . B, 7645 10 TR, Ry b 78
Z @ oy B R 25 G A 3 T RRIC IR R
il J& YRl ) R R

ZE LR AW B R ARGE H A il AR R R
R A EE T H AR A )2 R0 0 5L ah 25
BN T R R A A HUR A Sk, T R A e R R
fiys i 9 1) 12 W R 3 4 L B AR AR
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First report of Argulus japonicus on largemouth
bass and phylogenetic analysis of Argulus

YANG Hao,GU Zemao

College of Fisheries , Huazhong Agricultural University /Hubei Engineering
Technology Research Center for Aquatic Animal Diseases Control and Prevention sWuhan 430070,China

Abstract During a survey of parasitic disease,a species of Argulus was isolated from the cultured
largemouth bass (Micropterus salmoides) at a fish farm in Wuhan, China. Morphological and morpho-
metric analysis were conducted to identify the species and phylogenetic analysis of Argulus were carried
out based on SSU rDNA. The results showed that the parasite was in faint yellow. The total length was
1.9340.46 (1.42-2.54) mm for female and 2.1840.49 (1.57-2.87) mm for male. The carapace was hor-
seshoe shaped, with branched pigments scattered throughout the lobes. The sucker consisted of chitinous
strips (female:44-52, male:46-47) ,each of which contains varying amounts of chitinous tablets (female:
5-6 ,male:7-8). Unreleased eggs were founded in the abdomen of female and symmetrical testis were ob-
served in the male’s abdomen. Morphological and morphometric data was in consistent with Argulus
japonicus Thiele 1900. Phylogenetic analysis based on ML phylogenetic tree of SSU rDNA showed that
Argulus species was divided into three clades. A. japonicus isolates were mainly clustered into Clade 1
and paraphyletic grouped with Argulus foliaceus and Argulus rhipidiophorus. In conclusion, we identi-
fied the Argulus sp. isolated from the largemouth bass as A. japonicus based on the above morphologi-
cal and morphometric data. Further phylogenetic analysis was also conducted to discuss the phylogenetic
relationship within Argulus. To our knowledge, this is the first report of the parasitism of A. japonicus
on largemouth bass.

Keywords Argulus japonicus; largemouth bass; morphology; molecular phylogeny; new host;

species identification
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