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Seasonal Variation of Infection by Three Species of Symbiotic
Copepods in Clam, Tresus keenae
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Seasonal variation of the infection by three species of symbiotic copepods in clam, Tresus keenae was inves-
tigated in south coast of Korea. The prevalence and abundance of three symbiotic copepods showed seasonal vari-
ation with a peak in winter. Reproduction of the copepods occurs from early autumn to spring as indicated by
higher ratio of gravid copepods. The frequency distribution of Lichomolgus inflatus, Pseudomyicola spinosus and
Anthessius progectus in their host population could be fitted with negative binominal distribution. Results from
the present study suggest that seasonal fluctuation in prevalence, relative density and mean intensity is related to
temperature and life history of the symbiotic copepods.
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N 2 Azt olMiF FE TAA 24FY Al 524 3 &
ZbRE Qe Ball W o R Q3 A Akl AREAEE of7)
ANEER] 717b7do] &3k Q7FRE AFdARE Tak  AlYlE o2 A TH(Davey and Gee, 1976; Pregenzer,
Adle] Z2ake] BATA HAste] FEIRETL o)A MEZ  1983). Hal AgtelM S 27711 Myrillcola intestinalis’}
oth(Huys and Boxshall, 1991). o|&}& 2ZbfE -4, A w179 e sabll A1 93 miAle Zle= HERES.
A, BA(symbiotic)? 71U OZ M3 BBl Wt TR H(Davey, 1989), TRl RN (Mererix lamarkii)®] o
& 2= g}, aztEe 2RE v$ tokslEz T el B AAL TN 87HFQ) Ostrincola koe7t AU AL R 1
Ul Bajsr)zt @Y WM ool ol@dt folo] & Eltth(Ho and Zheng, 1994). ©]s} o] ojisiFoll FAYsH=
=9 9ar] 9o Boh e ouE 7HXE BAolEs 8018 QARES AYF 7t Ee oluEiFel Aol A ¥
}eak 2)th(Gooding, 1957; Humes, 1982; Kim, 1998; Ho, & "IAlE o= bk o, omisllFetel AjelE 713l
2001). T4 71AsRe tRe) 4RSS YREL ofcl  diElMe & 2ulA A Gk 53, ofuHF= &2 Akgol
71Ashe WA 2 2 (Poccilostomatoida)? F2FEE| F T SeufafelA ojsisiRel T4 2rbFol tiF SFH
A3 o298 22 (Siphonostomatoida)ell &3, AA7EA Aty A= wAsit
ok 1,20094%0] K= dTH(Humes, 1994; Ho, 2001). b, B At geitl Mashs vREE i@zl
23 714 97tRo] tig £RE49 AT (Humes, 1968; %8 (Tresus keenae)l st I8 22457 339] ARl
Ho, 1980; Suh and Choi, 1990; Kim, 1992, 1993, 1995, 2002) uw}& £¥ 54, &3] U 29 e, A 2d4s, ¥+ 24
o} 020 7S azbRe] tiat el - AuEH At 8 ARE ATl o]E9 s VxAEE AuAt A
vhalA| 3 5 THHumes, 1968; Choi and Suh, 1991; Suh et
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al,, 1993; Suh, 1994; Choi, 1996). ¥Fac, AR FE<] o]u)=} Mz o di
Foll ok 7148 2 TAA aztFe] Austy A7e A4Rd] v
Algef *F 2 X2
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St 797 (mean intensity) = 2+ g 3 e 71BAAE

o 29, o AE4Ee] Hol= one-way ANOVAE
Paigom, 7t FEEe] FA KOS P<0.05 FEOE 33 \:]-_
2z Il_'_

S4M g2iRol HEHSt
AF717F B¢ 2HEYY 3% T 84FE I E
= Table 19 VFERNSITE 2700 AR A W3} e F

ZalA VPR RUA R, o] wEA Fdshe T2 ME
ThE A Uehtth 2220) 19.9°C68 )-6.1°C1L PIAE Lichomolgus
inflatus7t Z8ste] BT, $80) stshe 12484 EHE
Pseudomycoila spinosus= ‘ﬁi‘ﬂ} Hojrke Zdsls EXAS
B3 Bh | duthessius projectusi= 0] 6.1°C(1€)~20.1°C(10¥)
Bl ¥k AoE VERT

AEY @R #Y S

Ado] W eztg 32 TAE, A AEEE, Be 7
g7eg Auugtt FAA a7kRe Aded wE Wiors
L inflatus A FE BA7Y 133~750%2 2004 12
7P ko, 20059 1€ 7HE A UEET ©] 2
£ 19.9°C3) 2004 62F-E) AT, 0] 21719 BRE, B
U s gy 7294EE 242 23.3%, 1.0, 44 UERE

Table 1. Appearance of symbiotic copepods on the clam, Tresus keenae examined (¥; appearance)

. 2004 2005
Species
Feb. Mar. Apr.  May  June July  Aug. Sep.  Oct Nov. Dec. Jan.
Lichomolgus inflatus * * * * * * *
Anthessius projectus * * * * * *
* * * * *

Pseudomyicola spinosus

Table 2. Monthly variation in prevalence, relative density and mean intensity of Lichomolgus inflatus on the clam, Tresus keenae'

Month Water temperature ~ Prevalence Relat.ive ~Mean Adult Copepodite
°C) (%) density intensity Female Male v vV
Feb. 2004 6.7 0.0 0.0 0.0 0 0 0 0
Mar. 8.0 0.0 0.0 0.0 0 0 0 0
Apr. 12.1 0.0 0.0 0.0 0 0 0 0
May 16.5 0.0 0.0 0.0 0 0 0 0
Jun. 19.9 233 1.0 4.4 16 (5) 15 2 15
Jul. 22.5 26.7 0.4 1.6 9(2) 8 3 8
Aug. 249 35.7 1.3 3.5 18 (6) 17 3 17
Sep. 22 16.7 0.3 1.6 4(1) 4 | 4
Oct. 20.1 26.7 0.6 23 9(3) 9 3 9
Nov. 14.6 21.4 1.0 4.6 12 (4) 11 4 11
Dec. 8.4 13.3 0.5 3.5 45 (12) 43 15 43
Jan. 2005 6.1 75.0 2.9 3.8 24 (18) 23 7 23

'Values in parentheses indicate numbers of ovigerous female.
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Table 3. Monthly variation in prevalence, relative density and mean intensity of Anthessius projectus on the clam, Tresus keenae'

Month Water temperature ~ Prevalence Relative ~Mean Adult Copepodite

°C) (%) density intensity Female Male v v
Feb. 2004 6.7 0.0 0.0 0.0 0 0 0 0
Mar. 8.0 25.0 1.0 4.0 10 (3) 10 1 3
Apr. 12.1 39.1 1.0 2.4 11 (3) 11 1 2
May 16.5 0.0 0.0 0.0 0 0 0 0
Jun. 19.9 0.0 0.0 0.0 0 0 0 0
Jul. 22.5 0.0 0.0 0.0 0 0 0 0
Aug. 249 0.0 0.0 0.0 0 0 0 0
Sep. 222 0.0 0.0 0.0 0 0 0 0
Oct. 20.1 6.7 0.1 1.5 2 1 0 0
Now. 14.6 3.6 0.1 3.0 2 1 0 0
Dec. 8.4 13.3 0.2 1.8 4 3 0 0
Jan. 2005 6.1 5.0 0.1 2.0 1 1 0 0

'Values in parentheses indicate numbers of ovigerous female.

o}, Wk 20053 2€elA 5Y7HAE L inflatus?t 2REA &
o} oM BE Egshs IS UER 20068 1¥€ol=
729E, Ul 29U, B EEETE A2 75%, 2.9, 382
A Jehgton, 39 R 3 A7 vERst e B3
ZIAAE 20043 9ol UIAIR 7HE WA UERSH, 2005
d 199 187032 7 =4 et

A. projectus®] ZFHE HHE 3.6~39.1%Z 2004 440l
39.1%2 7P Eoter, 20043 1199 3.6%= 7 WAl
EbstTh(Table 3). gl AlZEIRE 2004 10€89] FFE, A
o Zede, de 2d9dse 44 6.7%, 0.1, 1.52 ¥A Y
ERgAI T, 2004 12€90)E 4720 84°CEH o] A719) 4
B2 133%, B ZAUTE 1.8, At ZEEUEE 0284 4|
T4 =A Jebten, 20043 4200 AEEC] 39.1%= &
717 Bt 7P EA el o] A7) B ZFA=s
A AR EE Zbz 24, 1.0 oJUTh WHA, 20049 5YF-E
9U7NAE A. projectus7t EFHATA kol SFoA BT &6}

e ez yegon, o] A7 £dg TIAEAE 2004
393 499l 7+t /iAol T

P, spinosus®] ZFEE HHE 10.0~50.0%2A4 20043 20l
74 =A Uehted, 20043 1299 ZEE, A AddE,
B AR E 242 10.0%, 0.1, .02 7 A velsdth
(Table 4). ¥Ha, 20043 2¥oll= A E] 50.0%= F7FHA
or, B 7A=Y A AEEEE 27 633 3284 @
Z 7P =4 el 22 Al 20043 29009 SAAI 7L
ZY3, WA A7)l e EH A F

BN 7 UAUE
AF717F Bt sl
ZAEUEE A7e Agele 5 2714 gEbA zlolg v
ERRA] ettH(Table 5). 344 827E 7E AEE AHE
W, L inflaus®] FHER U AEEE
9} 0.1824] &5 A7)0 & AJo]& Ho|A| o™ (P>0.05),

Table 4. Monthly variation in prevalence, relative density and mean intensity of Pseudomyicola spinosus on the clam, Tresus keenae'

Month Water temperature Prevalence Relative ~Mean Adult Copepodite
“C) (%) density intensity Female Male v v
Feb. 2004 6.7 50.0 3.2 6.3 20 (5) 18 1 2
Mar. 8.0 20.8 0.7 3.2 8 8 0 0
Apr. 12.1 26.1 0.7 2.8 9 8 0 0
May 16.5 0.0 0.0 0.0 0 0 0 0
Jun. 19.9 0.0 0.0 0.0 0 0 0 0
Jul. 22.5 0.0 0.0 0.0 0 0 0 0
Aug. 249 0.0 0.0 0.0 0 0 0 0
Sep. 22.2 0.0 0.0 0.0 0 0 0 0
Oct. 20.1 0.0 0.0 0.0 0 0 0 0
Nov. 14.6 0.0 0.0 0.0 0 0 0 0
Dec. 8.4 10.0 0.1 1.0 2 1 0 0
Jan. 2005 6.1 10.0 0.1 1.0 1 1 0 0

'"Values in parentheses indicate numbers of ovigerous female.



T4 82 AR BgE

239

Table 5. Variation of mean + SE of prevalence and relative density of symbiotic copepods on different size classes of Tresus keenae by the

corresponding one-way ANOVA F-ratio and associated P-values

Species Infection Mean F-ratio P-value
L. inflatus Prevalence 6.02+1.461 1.997 0.084
Relative density 0.18+0.446 2.071 0.074
A. projectus Prevalence 2.11£0.724 1.398 0.243
Relative density 0.05+0.021 1.094 0.385
P, spinosus Prevalence 3.11+1.333 0.998 0.452
Relative density 0.13+£0.911 1.009 0.439

A. projectuse YA EC) Fat 2.11%, 3 ZE4=s Ha 0.05
2 &3] )Y w2 AolE JehiA] ATHP>0.05). ER,
P spinosus®) 7% ZAES ) ZEE=AME 42 H
3.11%9}F 0.130.2 %3 =79 B2 ol vehtA Futt
(P>0.05).
oo

g FAshE 2R 389 Y ARE I 4,

FE A Fol AR ARYLE &she FECIUH
(Msller and Anders, 1986). @717t B¢t Z9EL A
2hA ThEAl YelR| 9 7000 AP A<l wshe FEisk] ittt

W 27W (Phacosorna japonicus) 32338 &30 So)/do)
73s oz WA L inflatus (Kim, 2004)9] ZHES £ A
FollA 20049 12890 13.3% 71PE SA UERETH7E 20059
1900 75.0% 7 A UepsdA et 5] A7)0 wekA 2}
ol VFERIA] okt 3 2004 290l 59l L. inflatus
7} 38R Yo} o] 717 Bkl SFeA BT sk A
o2 Hol o] F9 59 AYH AAGF NVe F= 22
ol Aoz AlsgTh Mgkl Al F2 X3k S (Solen
grandis)? 3G ZASE W8T A projectus (Kim, 2004)
o] 28 BAL P spinosus?t FAFSIA JERFAY, ZEE
e 490 7P A4 Ve F F709] 2olE et
3, 39 e i AIFEINE 59 P F 75
ZEEo] A UEIRY 39 Z7]0] upE FFES] Aol
= YehA sk

Jaliet o AN ARE FF2 olgse 3N 847
ol P spinosusi= SF< 7|AABE Bolgo]l B FLEA
(Humes, 1968), 5:5-9] 2717} 2715l wet 298X S716t
A)%H(Choi and Suh, 1991), £ ArolMe 59 A7\ 2
2 Aol gl AoZ Yeht 7189 A AAER 4A
a4 eglel. ol S5 AL, RIS M drd] w
T P spinosus?] 7480 F9-H0E 7heAdel Erhy A
©TH(Toda, 1990). ©] &2 oluju)F X3l &2l (Mytilus
galloprocincialisys £F= 3t B AL Atoldl] A5t
o] gkl A 258 Tt & /Al-S ¥/ 5=l (Choi and
suh., 1991), £3-2] Eo]Ao] Frl= A S E Ho}(Choi and Suh,

1991; Hums, 1968; Kim, 2004), & A-7elMs ZIGA7}F ¢
L0) 6.7°CHH 289 PR F~20] 10°Col3= W
270 AretgEa Aol WEvhe A (Choi, 1996)%+ P
spinosus®) ATIZ+e] FEE £ GFH(Toda, 1990)°] LA
28-3R AR zjol 7} QL) ol &7 WelEe] AN
H FAAE] drHog dEtsle Ed(Noble et al., 1963)
I o) A7 5 ASEE, B8 Al T 9 EHH(adverse
effects)y’} AL APEE F2AT]= AFA 2= Aol
A& 5] A 2H(Nagasawa and Maruyama, 1987), 01218t A& <
3} 3 L. inflatusS 723} 222 E8FQ] 858 A8
A ARAPL Eto] Belwojo} & RRo| ARETH
olujsFol Fshe QZRES WASH 19AAM S5
g ZHst FAS] AREA Y, tiF-29 FES R(lightye
ol g3hs & FFAoY] wlRe] 5 £oF o|F3ARt v
&A) 29 AREE A7) 849 F29E YT AR Ui
TPEA 43E go}l AR 53], nASH 1dAE &
FollM Yo A3k A5 Bl v
A g8, o wetHe d$ 448 5 &
sh(Ho, 1980; Ho and Zheng, 1994). £ QAFIX = nd<
A7t ZPSEA T GAE AlSo] o|FARA] Gotra &F
3k A 22459 AIANE sisIE oEle FS A
Aolx]ut o]HE A7 AL wol7] MM E 5 F
B3 azbRol) tig 2kt AR R wE ARAH
waisjojof Hojokgt 1 1S ¥ 4 gl Ao s AdEn)
o]F olrtulu} AEHe 7Bt 8AFE Ay 2Y
8| A 2Z&7}(antenna)yS ©1&-5te] F2] 5ol /1A% e =
Z7} 7] AMA 47 YRS HH o2 P T
& PG s T &3] HEE F 2P (Kabata, 1981;
Gotto, 1993), %7 % olft9] =8l @Jo] IAPHA o7 of
7ha, H ol 7143 @71F0) Qe g Al A A4
A Asl 5o dasE doA A AVLE FEJAE A7
Z 227 £, gt 283 AVR s Hol 4o e A
Aol AstE ojnjalFoll FAsE SARELS QA S
A a7tFe] Fejy Exo] Folgle] offel 7|AWske 82HR
Bl 39 71 EY Bolde AulFom v vehe
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