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kA Z7 ol F9 Hure] AF, Crassostrea gigas®
7|1 = QA7 AF, Marteilioides chungmuensis
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ABSTRACT

Occurrence and prevalence of Marteilioides
chungmueasis have been reported in several waters
around Tongyeong but no report has been made for
Pukman bay. Therefore, we investigated that the
prevalence and infection intensities in Pukman Bay at
the inside and the outside areas which are
hydrographically divided by tidal current. Furthermore,
various environmental parameters were investigated in
order to elucidate effective parameter for parasitic
infection.

infection rates of Marteilioides chungmuensis in adult
oysters were ranged 3.3-20.0% at the inside area
during September 2002 through January 2003, and
3.3-30.9% at the outside area during August 2002
through January 2003. External manifestation of
infected oyster consisted of abnormal egg masses with
nodular  appearance in the soft tissue.
Histopathological symptoms included massive
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hemocytic infiltration within or around the follicle wall
and atrophic epithelium of digestive diverticula.

For the environmental parameters, comparative study
made differences between two side of the Bay during
the infection period: inside > outside for SS while
inside < outside for chlorophyll-a. A positive
relationship was observed between chlorophyll-a and
infection period, which might indicate the difference in
food availability between two areas. The prevalence of
ovatian  parasite = Marteilioides  chungmuensis,
therefore, was highly associated with food availability.

Pearson's correlation analysis was made between
environmental parameters and infection prevalence.
Significance was observed in water temperature (p <
0.05), suspended solids (p < 0.01) and chlorophyll-a (p
< 0.05). A principle component analysis showed that

infection of the ovarian parasite, Marteilioides
chungmuensis, exhibited effects of seasonality
{(component | = 55.2%) and chemical/physical

environmental factors (component Il = 24.4%). These
results clearly indicate that the infection of ovarian
parasite, M. chungmuensis in the Pacific oyster
Crassostrea gigas is closely associated with
seasonality and food availability.

Keywords: Chlorophyll-a, Pukman Bay, Marteilioides
chungmuensis, Crassostrea gigas.
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seuele] 2 ke 19708 4314 <ka¥e] ngE
o] Wz} F43] F71ste &z AAkFo] 1993 3L 40,000
E7lx] z2glon} osael 199430 20,000 E02 2
A ZAagul Qow, @A oF 30,000 2 AAE AL
et 22y 1990300 2o Palgte] 2 Mur} F43] A
gl wel, ojo) oigt dA7vt B3] ojFejzed, e
(Crassostrea gigas) © 71381 7|A8%0] A3kge] 4 4
glo] & 5= ivkm whs Rt} (Park et al, 1999, 2003). °}3]
2 7148%9 Marteilioides chungmuensis®ll 2§ 322
digsiAl 2 giAEl 718 Ao s A wde]
A= Yoyl FRAAEF] ZHidle] AlZAQ) Fo3t HE
o AE7IXE Wej=2c} (Ngo et al, 2003).

#q2A  SEvele dEe AR I Vs
Marteilioides chungmuensise 4%5% Fol| 439, 92
Uzte A= Chun (1970, 1972, 1979) °©] 73 F4ke] £
A 23 Ak R ARl A 24T F amoebazh
G3g v} gk o] F olFe] WA UiFt A7} A<,
g 7|8 o) FAF A 44l T R ARER
9li (Bae et al, 1976; Park et al, 1999), 3] 42 %
A o3l Gorielz st AAZge] dd¥ A
Hatoll7hA] o}& 4= 9t} (Park et al, 2008). E3 WA
ol s o) AS AT U] AFHA d AF v
A=E Ao B udlgt) (Park et al, 1999). mehA Wi
714%2) £80) 244 Hate] w]xl FEFE wif ke £
T etk

Marteilioides chungmuensis®) 7Y 22| At A%
52 Z9EE Y glon, Rt ge £8A7)dHE
Z23% o] Ro|x Qi) =3 AGElY 142 57 2
2 B g9le 43S W= £ (Audemard et al, 2001), 7]
A% 288 FRAF AAZA o3 24 G P AL
2 Az

g7 fEdete] darjlE E80 #3 RiE 43
2} kAl zhze] Ao Aaksidel B9y ARl RoEgl
21} (Bae et al, 1976; Chun, 1970, 1972, 1979; Park
and Chun, 1989), $-2]9] ZAgel 44 Bike) dir]
A% £330l A3 Rk o7 it

Fuke A 594 BEAZ fx)E sy Wikew 5
A& 7 m AFolw, qke) Uik e SX2HH F45
Agslps) FARY Arled o g FHU3E £ &
o} o}3}5) 3 ¢lr} (Cho, 1993). T3 L3} J3e W
ke oloksmo] RS whe gqto] Huls] FEE = 4023
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Fig. 1. Sampling sites for seawater and the Pacific
oyster, Crassostrea gigas in Pukman bay

2 37 EAL Rolx glon, of ke oslety £
3} 2o} A JG¥E F3 9t} (Jeong, 1998).

o] dT7E B4 £AY o]t FAo] FiEE Fikg o
Aoz it guke] $314) Fokge] HAEA e ¢
A718%] el nAE 9% =ARILAL sigich
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1. 4%9A%

A 90l AN Huke deis 54 g3 3 gt
o] o] TREE FEgH EAE AU it (Jeong,
1998). w2bd W, siuk 27 1 Aze] AR
(Fig. 1) oA F459 F2& 2002 84+ 20039 14
742 w9 30 AR AFH Ay AHgstgict

2. W7 =4
A= 20024 7945 200349 69714 w4 13, ®

2 (1 m FAE 5 m) o& FES AAFAY F, o
9 £242 (DO) ¥ pHE A4 CTD (Searbird
Electronics, SBE-19) & Q222 $3l3}e] £A4%n, £
HE+ Secchi disk® 533t +F4+EA (SS) & 44
2o N4E 239 GF/C HFAE o]&3lo dag F, o7
AE 80TNA =712 AxAA FAE FAsIGcL

3}EHE A4 @ T8 (COD), ¢EYold4d (NHL'-N), RAakd
2 (NO3-N), o} 4 (NO;-N), $&57]24 (DIN), £
£%7)9) (DIP) ¥ chlorophyll-a®} 742 #jFR4TAA
B (EFPAE, 1998) ol £33
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4} Bouin's solution® 2 2AAA B4 slela 2ol
A€ AA 6 um A#-S Harris' hematoxylin-eosin® 2 %
i}, gelols L B3idte] BFehdn|F g @Ayl
=3

4. 3AEY

2R F {97k A9 AF SAE Besp) Hste H
ZA41% (coefficient of variance; CV) & F3gd (CV =
SD/X x 100: X = mean, SD = standard deviation), <=
AR EAT Gar]AFe] 7AAEe] AEAE-S sieldb] 4
ste] ArA@ A 2A (Pearson correlation analysis) ¥ F4
#-24 (principal component analysis)& AA]slgt}. 28

A3 EA7)7] SPSS 10.02 AH-3c)

di 3 u¥d
1. N8R9 o583 Ry

FAYEY WEASE AviEd, pH, J¥ WEASE
2% 10% Wgew A ghou, JUIRE Izl
chlorophyll-a, COD, SS, & 5& XM7Y Ho|7t #
A5 A47} s E3ie (Table 1, 2). 5% DO 3% F =
AAA) Ao BEA7E 5 o) AR Aok v HolA
veke] DO 5ol 4% A2 Bekslw, Jeong (1998) o
o B ) S48 S0 A3 Yus} FE Aol
N2AZE MIS AAE T $ARYH W ez
$sie 298| ko = HarslA) Fahel vhehit 94
e} shsiet.

Jeong (1998) ol w2, $Tke THE seel Ha) 2ol

Table 1. Descriptive statistics of water quality of the surface water at the inside and the outside of

Pukman bay.
Contents Station Mean + SE Range CV(%)
. I 16.06 + 2.02 6.45-23.88 41.75
Water temperature (C)
(0] 16.37 £ 1.74 8.66-24.31 35.20
. I 31.38 + 0.74 27.81-34.01 7.87
Salinity
(0] 31.46 + 0.84 26.80-34.01 8.81
H 1 8.17 + 0.03 8.01-8.35 1.18
P (0] 8.13 + 0.06 7.78-8.60 2.42
1 5.86 + 0.32 4.51-7.58 17.95
DO (mg/)
0 5.79 + 0.24 5.00-7.54 13.86
1 11.70 + 1.36 6.60-17.30 38.54
SS (mg/h)
0] 13.56 + 1.99 3.50-25.30 46.34
I 1.46 + 0.19 0.82-2.88 42.88
COD (mg/)
0 1.26 + 0.28 0.19-3.30 69.99
I 5.70 + 1.14 0.60-14.80 66.23
Chlorophyll-a (ug/1)
(0] 5.79 £ 1.39 0.58-12.56 75.88
. 1 0.047 £ 0.017 0.001-0.202 119.43
Ammonia (mg/)
0 0.041 + 0.010 0.003-0.087 76.07
L. I 0.010 + 0.002 0.002-0.024 65.42
Nitrite (mg/)
(0] 0.013 + 0.002 0.001-0.022 47.62
. I 0.070 + 0.019 0.013-0.233 88.96
Nitrate (mg/l)
(0] 0.083 + 0.024 0.011-0.274 91.79
1 0.236 + 0.103 0.039-1.203 144.76
DIN (mg/)
0] 0.258 + 0.111 0.040-1.221 136.84
I 0.016 + 0.004 0.001-0.042 93.94
DIP (mg/)
(0] 0.016 + 0.006 0.001-0.062 124.89

SE: standard error, CV: coefficient of variance (%), I: inside, O: outside
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A AsPslo] iy, 535 Euk o] dgE e Yy
FA N 53¢ 294% L% oz unle g 45
COD, DIN®] #o}A|3 DO7} ZFHashs 7ol FstA
ehdola 3sick ol 9 AxAlelE fRAZE AAE
Aol <jgt HFA o3 FA2NE fel=s 2 FgERe] oyt
o2 s F3P) wioleta ik diyo) £AE
o Wjejubzkel 2 Ao|7t YRAAY, SSE ko] tha &gk
(11.7 + 1.36T vs 1356 + 1.99C), CODE Wrto] o}
A Fokh (146 + 019 vs 1.26 =+ 0.28 mg/l).

2. Marteilioides chungmuensis®] Z+4%4
Marteilioides chungmuensis) 4% 32 NA9 §2

e B3 3IE A, I3 FY= 59 22 4
Bt Hme geko = 0 FRRTE HAY + giek 2
fu} feo 2 FEEA s ALE Jdorn A AGS

Al =ABEE ARl Av)F BEE AT AR, o
Wi g g4t 9 79 24 vireAs AR U
Fo|AY A&d W sG] AEE dol Bl B
on x2S A B AAddae] AAE 5
o}, gkl e) A Ao wis AAZF R84 g
2RANEA X5t 9t 123 M chumungensisdl 7
g9 AAE A2 g2 30 o] 87 A% S
#28  n Fig 2), ol 71AF Qe gk A %
o] mjFhiFel jgt Fgolet & 4 e} (Ngo et al, 2003).
M. chumungensisel 299 AAY cfE A SHF
syt R okskAlnl, Aol gkl gt A
2t 9482 reconstitution T4 (Morton, 1977)¢] 238
o) o] A=Yt} (Fig. 3). Bae ef al (1976) & FA/NA
o] §} Auzze $i&AA o] Yehdrly R ustgAl & A

[=3

Table 2. Descriptive statistics of water quality of the bottom water at the inside and the outside of

Pukman bay.
Content Station Mean + SE Range CV(%)
. 1 15.77 £ 1.97 6.74-23.56 41.50
Water temperature (C)
0 16.11 + 1.69 8.72-24.05 34.89
o 1 32.12 + 0.50 29.91-34.09 5.16
Salinity
0 31.66 = 0.77 27.62-34.05 8.02
H I 8.08 + 0.03 7.90-8.30 1.37
P (6] 8.13 + 0.04 8.00-8.50 1.71
I 5.39 = 0.46 3.46-7.89 28.20
DO (mg/l)
(6] 5.79 £ 0.26 4.94-7.63 14.69
1 9.92 + 1.11 5.20-16.20 37.09
SS (mg/M
0 11.02 + 1.46 3.80-17.10 41.84
1] 1.35 £ 0.16 0.75-2.45 40.15
COD (mg/)
0 1.07 + 0.11 0.43-1.77 33.56
I 5.26 + 1.08 0.56-11.48 67.99
Chlorophyll-a (ug/)
(6] 5.76 + 1.66 0.34-14.22 91.24
. 1 0.036 + 0.008 0.001-0.088 72.57
Ammonia (mg/)
(6] 0.038 + 0.010 0.001-0.070 80.86
L I 0.013 + 0.002 0.002-0.022 50.20
Nitrite (mg/1)
- O 0.012 + 0.002 0.002-0.017 45.83
. I 0.071 + 0.014 0.016-0.188 65.90
Nitrate (mg/)
0 0.076 + 0.019 0.012-0.206 77.00
I 0.216 + 0.091 0.048-1.103 139.88
DIN (mg/D)
- 0 0.240 + 0.108 0.033-1.185 141.92
I 0.017 + 0.005 0.001-0.052 96.05
DIP (mg/)
O 0.017 £ 0.006 0.000-0.059 111.01

SE: standard error, CV: coefficient of variance (%), I inside, O: outside
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FABe) A= B3w) 2] Yk} £ Park and Chun (1989)
< Aszlgeld $ Alulxa Sof Wi} gl Zo® ¥1s]

Fig. 2. Histological section of the normal gonad of
the Pacific oyster, Crassostrea gigas.
Arrows indicate the cells infected with
Marteilioides chungmuensis.

Fig. 3. Histological sections of digestive diverticula of the
normal (A) and infected Crassostrea gigas (B).
scaie bar = 100 pm.

o $¥9) Aol zo]7} Qe dubR o2 2] 43
F& HolHo|f A #ejsly AW, 2EA FE Fo 2
o o3 AulFxrt 4E= o] FHo] AR vlEe]
5 99 Aue) a3 7ML, o 54 e
AnbA 9] JFtelE Jehlle AEE AEEI Yt (Eble
and Scro, 1996 NOAA, 1998). we}+ WY27) %) 744
B AAE Feigk GgEAe] dojvin g AeR gEn
(Lee et al, 2001; Park et al, 2003), ¢]= @z A
3} S sle)] w2 AE A gig YAE AsAL £ 9
£ Zeg wdsgd.
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Fig. 4. Variation of water temperature during infection
periods of ovarian parasite at the inside and the
outside in Pukman bay.

Table 3. Pearson's correlation analysis for water quality and prevalence of parasite infection of

Marteilioides chungmuensis in Pukman bay.

Prevalence WT Sal pH DO COD S8 DIN DIP Chla
Prevalence 1.00
WT 0.70" 1.00
Sal -0.61"  -0.82 1.00
pH -0.29 -0.46 025 1.00
DO -0.46 -0.80 051 0.72 1.00
CcOD 0.19 0.78 -0.63 -0.63 -0.83 1.00
SS -0.78°  -091 072 032 068 -0.61 1.00
DIN -0.07 -0.25 -0.28 036 039 -024 033 1.00
DIP -0.04 0.07 -0.57 027 013 012 0.01 083 1.00
Chl-a 0.59" 0.79 018 -065 071 062 -0.78 -0.72 -0.43 1.00

“Significant at p < 0.05 level (2-tailed)
Significant at p < 0.01 level (2-tailed)
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3. MA@} M. chungmuensis®] & 79 JaaA

Buto] 5=51%1 F9 Marteilioides chungmuensis®] %
A A7l 84 e o535 14 Alejglon, £2 Akb] AF
2] npg)d) gl w33, 949 o)F YutdA: A9E
o] AA A= o} outeljA= 4=20] 10T °J3lE d
ojA)& 129 of e go] vtz vt £E£22 Zad
Aot (Fig. 4). 98X M chungmuensis®] Y& $29
S A ube Ao Ad=de 4R A 52
mE AgE A A P Ak 2899 (Fig 5).
Ngo et al (2003)= 23 9¥°] 271A4AA7IE A58
F Av F28 A7} "ok AL o]e) A E Bt
e 977} Basi.

£, 4% 22, 345247 chlorophyll-at Wj2]uke]
FAA 7L vk Zol7t glo], FHREEL 99 A9stat
ulgte] by} 9kt (Fig. 6), chlorophyll-a: 24§
o] & Al7lel| Winte]l B3] gJute] A H o2 w3kl (Fig.
7). Wakd FRAZRE FU=AY pHe] W #dg A B
o] 22A Fgol o) A FF-U AR wWekARE Holjle]
He ASEYIEL 2918 ueg v g iy

dubHoz 4%t & FHAYA JJAF FHEo] w2
Aoz dA oy 7 2AAF v|EH G0 wWel A
AL umtRcks SfublA Fhdge] e35l8 A dEpd,
Marteilioides chungmuensis®] 7Y %39 937}
B 7198 sk Aoz A=

A8 Marteilioides chungmuensis® 7482 4%
BAE £43 A7} (Table 3), 2, chlorophyll-a} <k2]
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Fig. 5. Variation of salinity during infection periods of
ovarian parasite at the inside and the outside in
Pukman bay.

ABBAE 7k (p < 0.05), dEH FEHFEHL] FF
FE9 59 AHHAE Ade AR 2AEYUYG (p <
0.05). °l¥ M. chungmuensis® 7Fg°] AZEAE == A7
FFEaol AT A MAslE 55771 71459 HAz
A= FeEe %99 A4E st Qo &9
Marteilia refringens®| XAHAL 53l R4 g43)
A%t (Audemard et al, 2001), M. chungmuensis®] 4%
Aol A Bt g G778 ¥ Ao AgHgd
7EEn £AJ7A 7o HF 29 dolws] g3 FAE
BAE AAZ AT A Y Fe 89l0] FEFHUT, °)F 2
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Fig. 6. Variation of suspended solids (SS) during infection
periods of ovarian parasite at the inside and the
outside in Pukman bay.
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Fig. 7. Variation of chlorophyil-a during infection periods of
ovarian parasite at the inside and the outside in
Pukman bay.
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alEo] 90.6%%5 ATt (27 55.2%, 24.4% 2 11.0%).
#A49& &, COD, chlorophyll-a 5-& RAW#| FAL o
3 9 2 3ol pH, DO, SS 5= % (+) 9 g B
ol glof, AEAE Yehile Ros s S F4
B A Y3ty EAoR g Aow ddEg)
o webA GV Ahe ARE FEEAS Yegus
&, chlorophyll-a & WA3s}A #e] 9y, 3134 34
839 M E A FIE W AoE I Y.

2 o

g FTIA B A RN darAE
Marteilioides chungmuensis®] Y71 843g o] &3
149 o]z ojubo] winbuc) w Yepgo}, e uuiat
Slutoll A 2+t 3.3-20%, 3.3-30%% Ueltow Atek FFa)
94 (20%) 7} 104 (30%) ° 7P Egith

ZAFAE o HAoR BF Ado|n, $A%q 1A
43S At glov, 2R T E UazAY o¥e

T Aok 43YFo] recontitution®] TAQl A7} o
WA Reg Hol g F JoPeAle] Yol Qe Aow
pinia b
[ mp

o8 | B DIN

06 |

04 |
. ® PH
® OWL B INF 0.2 +
s 0 . , W00
2 mss
% -0.2 S

® CHL 04
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Axis | (55.2%)

Fig. 8. Principle component analysis for parasite prevalence
and water quality with the first and the second
components. WT: water temperature, INF: infection
rate, COD: chemical oxygen demand, CHL:
chlorophyll-a, DIN: dissolved inorganic nitrogen, DO:
dissolved oxygen, SS: suspended solids, SAL:
salinity.

Zgdele2 chlorophyll-a 3H=kal 214 E B4)7) Q)= A
2 ZAE T, o) gjuke] 83 HolgFe] Fof Mz
2k ohdg} 7|45 g FUlelE #3lo] g FoE Ao
2 WA=l 7d&2 23 chlorophyll-as] s <
(+) & AAAE, 43 FHFER A8 & ) o A
FAZ AYe Aoz A FALENEY, 71485 7
A& AR F88902E AEA Sesietd 184
o] wlx= Qo] & Ao A webA AHA WE
U $2 AR Aase 5379 Rt ot 8%
ZHEo] FEE Ao duks i
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