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Parasitism of Pseudocaligus sp. in wild grass puffer
Takifugu niphobles, and their treatment
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Parasitism of Pseudocaligus sp. in wild grass puffer Takifugu niphobles in the coast of Yeosu in spring,
2007 was identified. The preadult and adult stages of Pseudocaligus sp. were observed, which consisted of
cephalothorax, genital segment and abdomen. Lunules were present on the anterior margin of the frontal plate.

In order to develop the treatment method, we examined the effects of formalin and fresh water on the par-
asite. The Pseudocaligus sp. were detached from the host fish by bathing at concentrations of 50 to 400 ppm
formalin within 60 min, but 57% was exterminated to fresh water for 90 min.
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CaligusZ 71484 B2A AAL B ¢
A5 ol 7ol 71 st WS doT]= oF 7]
AZ=07 A##] At} (Grabda, 1991; Johnson et
al., 2004; Lester and Hayward, 2006; 72 = 2006;
ZAAITF, 2006). @A Caligidae 3}l 445 Fo]
E3HE 33 £0 2 HH, o)l £ = 75% o)A
< Caligus % (239 %) 2 Lepeophtheirus (107

=) &9 | &3k (Ho, 2000). Ao 2ov>=
oé}/‘\_} jo]oﬂ 7] /\g—g—].oq /\171-6L ﬁxﬂzq 5:%1&
F43t= L. salmonis, C. elongatus 2 C. oriental-
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is 5°] HIiEo] O™ (Wootten ef al., 1982;
Urawa and Kato, 1991; Pike and Wadsworth, 1999;
Johnson et al., 2004), L YYo= %o (Mugil
cephalus), "1 (Seriola quinqueradiata), Atlantic
soll 71788t
Pseudocaligus apodus, C.

halibut (Hippoglossus hippoglossus)
o HAE FEehe
elongatus, C. minimus, C. spinosus 5-°] H.1.%|o]
At} (Fujita et al., 1968; Paperna and Lahav, 1974;
Bergh et al., 2001; Johnson et al., 2004).

UAWkH O 7 2W 9] free-living

7-0

Caliguss
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planktonic nauplius 7], 1'H¢] free-swimming
infectious copepodid T, 4-61H €] attached chal-
imus ©A], 1" == 29 9] preadult ©AI9F 11
o] adult @A AEAFE Adth (Johnson and
Albright, 1991; Ogawa, 1992; Pike and Wadsworth,
1999; Gonzdlez and Carvajal, 2003). ©] %= copepo-
did, chalimus, preadult ¥ adult @AM = &5

of BAste] Pol, 24 L W} FL HAHE

R %
o) ole] H/% @k Al ed A9 o

371 %= 3k}t (Lin et al., 1994, Pike and
Wadsworth, 1999, Ho, 2000; Johnson et al., 2004;
Lester and Hayward, 2006).

Caliguss <5 HZ7F Hom, A AAHL
2 BE¥3ty HIEI At (Johnson et al.,
2004; Lester and Hayward, 2006). L&t} =1fj ]|
A= &9 (Lateolabrax japonicus), A* (Par-

alichthys olivaceus), = 715F &2 € <5

AEE CaligusZ-¢] 7]480] Hixo] o} (3
©], 1994; Choi et al., 1995; 2L 5 1997). ¥ A
A= 2007 3 A oA AtbelA A
M2 8= B (Takifugu niphobles)?| A Caligus
9] o] glEo] Jejsty EAS Abst
2,00 i AP EAN TS 2 x2ud
okgol thell HER A Hilstaat sl

M2 o

2007 3€ollA] 4ol AA A o Al
Al Caliguszoll ¥ 54 (174 8~14 em=
A te] Aol ARESHATE Caligusz2l 7148
T R AF, dAeE TAE
oA mHA woUo] siFdAnHeR o
FeE BB A, Fo] FAAHL 20C
oA ZEe

A3 HrE AREste] AAESITh
G55 AUME 058 o B dlg] S X2
2 F=7} 50, 100, 150, 200, 250, 400ppm ] =

g% - o]

= =233 49 (37% formaldehyde, JUSEI,
Japan)= H7FeF 32l ZHolE 77} vl
83 & Caliguszo] 22 wW7bxe] &9
7+S A8

Zd

A I.D_I k3,

=~

]

T AQklA Caliguszoll ¥ B4 =
100712 & Asteh B4 104D CaligusF
= HA 1melA AL 12017 718 sk o
67 7F #FE Tk CaligusE2 2 oA
o] AR 71288t e, v 2 SR =
Hulo A 7]k AT (Fig. 1). 7148 91+ 73
ujgt 2¥o] AT, FAo] FH|E o YA
th & dvAeR AAS 43 A 7Y

AL A, T A, BERE A
ol AU (Fig. 2). BI¥o] FA= HEA 5
preadult T4 ¢} adult GAIZ FH == 374 &
E7 A==, 1A AAE 2o
o] 71 vhdo] EAIEH, T Wi-ell= 38~407H €]
o] dE=E wjdEo] = ¢A adult7t HEE
N (Fig. 2A), 204 = A 2] o] H|thxo] 9}
= FHE ¢S A5 o] ¢l adult=
FAEJY (Fig. 2B). 3WAI= A21do] v F]
o A asker, o] AFEHRA = HOoE
Kol 71 adult® F=Ath (Fig. 20). B 5
Ao] I FHRE = lunule©|ZHL k= 1249]

Az Eo]l #EE AT Caligidae o= 3352

ol

Fig. 1. Grass puffer infected with Pseudocaligus sp.
(bar=1 cm)
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Z U™, o] F Lepeophtherius%3}; Pseudocali-
gus% Caligus%e] A& R dex] drh
Caligus%; 2 Pseudocaligus%3} Lepeophtherius
&0 BR 7l A9 deel Q= lunule
o 72 FHEW, Caligus%3 Pseudocaligus
&2 UA oo gste] fo wEk HEE
t}. =, Caligus%: 3} Pseudocaliguss2- 32 A
ol lunules 7FAIAL A2 Lepeophtherius
%L lunules 7R YA 2O W, Caliguss2-
A o7t DO Pseudocaligus$-2- VA tf
27t HstEo] AU BHE vt oAzle
73] EEel 109 Z2amkst AES 7HA AL
AUTE 2 AolA A=E FA Y A, AT
o) lunule©] #ZE A the|7F HE=A] &
oF HAdl 7|43t = Caligusg Pseudo-
caligus sp.Z = Jh (Fig. 2). B4 A=
+ CaligusZoll = Pseudocaligus fugu7} Qo
A Bagut ok (to ef al., 2006). 2 A7l
A= Bdoll 7143 Pseudocaligus sp.2t Pseudo-
caligus fugut®] FefeHA Q1 S| = HAS}
A FtRoy Sl Ao ' daliqh At
o M&leh= A4 B A Pseudocaligus sp.
TS sttt S Pseudocaligus sp.2] A
3]

= S
S 542 gal AR 24 2 Feey B

ot

Alo] AAjE|ojof & Aotk

AFA4E B0l 7F9 ¥ preadult T4 2 adult T
Ale] Pseudocaligus sp.oll et TAMHES HE
s7] 98 228 83 I48S HAsty
Pseudocaligus sp.2] &3 &2 AR A}
stk (Table 1). 9 o1& 50~400ppm TE2 2
2gdos k&7l A¥, S0ppmolAE 52+,
100ppmol A= 394, 150ppmol A E 278,
200ppmol A& 2135, 250ppmoll A+ 134, 400
ppmol A= 33 Tl Pseudocaligus sp.7} 100%
SETh G480 2 A3 B9l 1850
14%°] getaS Bom, 0idle 57%4 &
gES Btk B4 919 AdxdA =2
W okS3} P8 HALS Holx| itk
Caligusz9] TAMO R X20d o83 g
2 gekst Axasel s FaE v Aok
(A3} ©), 1994; Kent et al., 2002). 73} ©] (1994)
o] Aol W2 Caligus curtus® 7Z3HE dA|
£ o E FeES AAgE A3 4x7F St
28%2] BEES B9, 10~200ppme] E=H
TER 30% Bt 8N A= [
A=A ekt o]of vkl Kent et al. (2002)2]
T AFANM= Caligus sp.ol 7FA¥ opakapaka

(Pristipomoides filamentosus) s 55 2 ¥=2%

Fig. 2. External morphology of Pseudocaligus sp.. (A) adult female with egg strings, (B) preadult female, and (C) adult

male. (bar= 1 mm (A), 0.5 mm (B, C)).
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Table 1. Effects of formailin and fresh water on detaching the parasitic copepod Pesudocaligus sp. (preadult and adult

stages) from grass puffer (water temp. 20°C)

Parasiticide Concentration Test fish 2;11]111;6) :ﬁgggggﬁ;ﬁﬁ) Detaclzg/:;nt rate
50 ppm 3 52 0/18 100
100 ppm 3 39 0/17 100
150 ppm 3 27 0/17 100
Formalin 200 ppm 3 21 0/20 100
250 ppm 3 13 0/16 100
400 ppm 3 3 0/18 100
0 ppm (con.) 3 90 18/18 0
3 18 12/14 14
Fresh water 3 36 10/14 29
3 90 6/14 57
*Pesudocaligus sp.: preadult and adult stages.
YoR oF8Y At SRS BFE R AVROIE nuleolt SH= 149 FATE
25~100ppm?] EE2E FrolA 1AZF ool Fo] #AHUTE FAHS HAESH] Sl X
AR FA AT o)de] Ay 228 o8 28I @R A#e 2 preadult 2 adult
I FFEE T caligusF Al EFE olF @AY Pseudocaligus sp.= 50~400ppme] EE
T 3 Tl et AolE BdS AR 2 k& olA 1A1ZE ool 100%7} eret
th & AelXE Pseudocaligus sp.2l TAE7]  HAo, @S A AT 90 FF 57%°]
el FHrEs 907 AEgh AollA oF 40%  gEES Hh
7F ARG FERIER P58 e S A
ZF Woll Pseudocaligus sp. & €+ +A3= %% ZIAlel 2

S 2E ARgo] FAE AoE dAdE Sk o]
of Wil XEWA-LS FE (400ppm)iETt oY
2} 52 F5% (S0ppm)oll A= 1A1ZE ol ell 100%
o] TAES Hof, x=27e o8 HHLS F0
A== Pseudocaligus sp.2] TAHOZ {83}
Al AREE] AF S Ao R ATE AT

o Of
4L =

20079 B3 g A5 Aol A ApA A28t
+ B0l A Pseudocaligus sp.&] 71440] &Rl=]
ATt S AEE 52 preadult 3 adult THA
o Y& HoH, FAl= FHAL st

CFER AN, B T Ee itk 3

T

o S} ITATHE AR AR 5
3P = 5 H T (NIPA-2010-C1090-1021-0012).
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