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Investigation on-the Cause of Bad Natural Seed Collection of the Pacific
Opyster, Crassostrea gigas: Relationships between the Conditions of
Mother Shell and the Viability of the Released Eggs and Larvae
Based on the Pathological and Embryological Survey
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Infection rates of oyster ovarian parasite, Marteiliodes chungmuensis and productivity of the oyster shellstock infected with the
parasite were investigated at the main seed collection areas in the southern coast of Korea where the extreme bad seed collection
of oyster occurred in 1992 and 1993 to evaluate the cause of the bad seed collection. Additionally, the bacterial flora of the sea
water and oyster larva were examined to identify the shellfish larva pathogenic bacteria like Vibrio sp. and Pseudomonas sp.

In August 1992 to September 1993, infection rate of oyster ovarian parasite, M. chungmuensis at Tongyong, Kyongsangnam
province, and Yosu, Chollanam province where the bad seed collection occurred, were 11.8~100% and 14.3~100%, respectively.
But the parasite was not detected in the shellstock collected at Daechon, Chungchongnam province. While a virus-like particle was
identified in the cytoplasm of the egg infected by the parasite. The parasite infected egg was not able to fertilize completely.
Uninfected egg in the gonad contaminated by the parasite could be able to fertilize but showed an abnormal development till D-shaped
larva and then, died of necrosis after D-shaped larva. And some larva developed from low lipid content egg could not develop to
the spat and died after the early umbo stage. '

The predominant bacteria in the oyster larva collected at bad seed collection areas were Psendomonas sp. and Pseudomonas like

bacteria and the occupancy rates were 53.3~87.1%.
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Fig. 1. Map showing the sampling sites (@).
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Fig. 2. The external view of the oyster infected with parasite,

Marteilioides chungmuensis.
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Fig. 3. Photomicrograph of the infected ovary; Pa, parasite.
Eosin-methylene blue (X200).

Table 1. Infection rates of the ovarian parasite, M. chungmue-
nsis of the Pacific oyster, C. gigas in 1992

(Unit © %)
Area Josan, Guljon, Sinhukdong,
Tongyong, osu Daechon,
Mon. Kyongnam prov. Chonnam prov. Chungnam prov.
Aug, 57.1 61.5 0
Sep. 100 81.8 0
Oct. 87.5 91.7 0

gl s 38 &AL 2§ AN, FAGY A
2 WA AES Ade Ao BIE F YAV F, Mar
teiliodes chungmuensis (Matsuzato et al, 1977; Matsuzato and
Masumura, 1988)¢8] 79 AEE ZAIAY (Fig. 3). A8 93
oA AAT F BN GA7IAZF ZFEE&E Table 19 Vet
Wl 1992 8L HE 109 Atold]l AT TA AARA 57,
1~100%, o5 FHAANAN 61.5~917%9 F27|AF Zd&$
el glch 2y, ¢ di-dM A AdA A
dA7|QFe] AEHA sttt

T 19939 SYRH 99 Aold] A, Ad 2 F9Y # A
AR ARJF SANY 478 F TEEE Table 20 YRR
Aok AT Ao 4 2AXANAE 59 F5o 118~125% 9
ZEES Jehiglow, o] Al wet ZE &0 A F71
3t e At 2 efdAe 889 FEE0 643~100% 2 F
Ao 2 F 99l SUAM 417~571% 2 Go3lA PAah
azu, Agel 24 9 AxoME 984 274 409 R 939% =
A3 Z9&g Jeid 4 24 A FAA 53], Ad 21
A e Ha ZhLo) 429%2 B2 Ho| Eo)Ho|qith

3tH, Park and Chun (1989)2 19861 1¥%H 1987 1297
A 2de X G F34 2 FAAA A T4 AAURY
Bx, 44 ok Mo 03, 2 A 2 FAFA
S8 AAd AN A Y FF 59 M. chungmuensis q BT 7
q8e 47 53~67%, 42~28% % 0% o9, M. chungmuen-
sis?] FEA7IT A2 o] A= 6YFEH Ao FRE
0€ 3 NE7HA g 2 vt Ao o] AT 29
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Table 2. Infection rates of the ovarian parasite, M. chungmue-
nsis of the Pacific oyster, C. gigas in 1993

(Unit : %)
. Kyongnam prov.  Chonnam prov.  Chungnam prov.
Samptine = Guljon, Kyongdo, _ Sinhukdo
moni osan, . ljion, Kyongdo, ukdon,
Tonyong Osu, Kol Yoo ™~ Yosu Daechon
May late 118 143 125 154 0
Jun. eary 176 167 154 200 0
middle 167 157 158 188 0
late 125 190 167 188 0
Jul  eary 286 417 150 286 0
middle 357 616 211 333 0
late 556 714 429 389 0
Aug early 411 667 412 588 0
middle 500 643 33 511 0
late 636 100 389 74 0
Sep. early 643 833 400 813 0
middle 571 462 385 815 0
late A5 447 429 933 0
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oz dojue 894 80% o) F7d Ao UEK,

T 3§, Park and Chun (1989)2 ©] 7] %o 74" 29 4
b oAX FHN e T4 Ago] LAHAGL Bug v
Aot B zAlA o]y F4E dHHRA gy a2, A
A& AL 7JAF) ZHE FAEY HAFEEHI &
Zo A Zdde AXAgA "olgAZ FHHE FF 70~80
nm® YA7F EAHAU (Fig. 4). 28, FHAE Yol 7=
ol 24 Ao dg FAAA AT RIE ofF gle 430
o, grebA, ol @ wlolg a4 Yo I HEHH T4 2 &
FAXY vAe 9% T U TAFA A d77F Ba ¥
Aoz AAH,

2. T8 E el oy &Y
g E ZEde] A A o7 78T ZHE AL
=)

o] A4 2 4FE A Aste] daz|gF
798 B2 2% 29d 2 Mg dE 44 TES A
At FHo| 3 AR FAAY F 4YTERE FHER
A% B8 ES ZAEAY

FUE A2 WY FAIHS HEE 3 B £ E
o AN SALE A AH GATA S 2hd 3 540
B8t (Table 3). 22lx, ZEd 43 59 444 Yol
Ade BREE 3L e, 80% ool HAYHY B
A% M, DF 2 2JZAVIHA 228 fAE 98 4EH
57] NF, GAEAA gHgo] A5 A HAS A (Table
3, Fig. 5).

9, (193D Add U oddd 9 dx FHo] 7}
539ctn g v 9lo8, Ogasawara et al. (1962)2 #AEd
AXe 8 2 4384 YA Fo] dojyER FHo] BtsE A
o7 Bug w



- 42 299 AYES ¢ 2 S AEEHS AR 79 - 65

i
#7515 3000 8 0 Sl

13
§8.8KY 8 X28K

Fig. 4. Virus-like particle appeared in the cytoplasm of an oo-
cyte Cupper: X 15,000, lower: X20,000).

Table 3. Egg and larval development in the ovaries infected by
parasites, M. chungmuensis

(Unit : %)
Infected  Uninfected
eggs eggs
Fertilization rate 0 88.0
Normal developmental rate - 15.0
Survival rate to D-shaped larval stage - 57
Survival rate to the early umbo stage - 0.1
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Fig. 5. Necrotizing process of the Pacific oyster larva ; A—>D.
(X 400).

Table 4. Lipid content of oyster egg and 7 day-old larva

Lipid content (ng/cell)

Area
Egg Larva
Josan, Tongyong,
Kyongnam prov. 38 520
Sinhukdong, Daechon, 62 996

Chungnam prov.
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Table 6. Microrlora in the Pacific oyster larva collected at sampling sites

Detection ratio (%)

Micorflora -
Josan, Tongyong Kyongnam prov. Osu, Koje Kyongnam prov. Guljon, Yosu Chonnam prov.
Vibrio spp. 120 26.5 -
Pseudomonas spp. 450 442 17.5
I, { Pseudomonas like bacteria) 83 10.3 17.5
V, (Pseudomonas like bacteria) - - 52.1
Achromobacter spp. 16.5 - -
Moraxella spp. - 1.6 5.0
Acinetobacter spp. - 13 -
Plesiomonas spp. 1.7 0.6 -
Flavobacterium spp. - 17 5.0
I, (Flavobacterium like bacteria) 83 0.9 25
Pasteurella spp. - - -
Aeromonas spp. 83 - -
Enterobacteriaceae spp. - - -
Micrococcus spp. - 10.5 -
Unknown - 24 04

A F9 Aase AA 259 F9 Adde] 44 370, 260/m 2
A HEE FEoNY W o FHAAE 14000/M2 F F
Hgr 953 =%t (Table 5).

U4, 2 4 2 85 59 Add

29 A Y9 5 2 FA FAXE PseudomonassE L 1
FAAZ Ol 42 348, 533% 2 $AFOIRLH, VibriokE 47
114, 12% ZAEHUG AA 249 3¢ R F4 FAME 94
Pseudomonas® 2 1 FAHAITY A& &0 4F 44, 545% 2 7}
ZF gdon VibriosE 44 8.1, 265% HEHL, A% 4A
MA@ Moraxella, Flavobacterium® S& 4% A&HUd &4,
a4 A HYdMe &9 F HdFge 2 5 L /FA FoA
AYHA HYATA Flavobacterium®™ Moraxellag o) 7zt
428% R 357% 2 $AFE o)FULH, Vibriok HEHA &
st} 34| sl TN Pseudomonassol 143% ZEdH ¥td
FA4 FAME Pseudomonas®d R I FAMAITO] 87.1%2 Ad
+-% & XA (Table 6, 7).

Guillard (1959), Tublish et al. (1965, 1970)& VibrioZ = Pseudo-
monas Aldo] olWAF FAY AW #ARI e Aoz
B33 9tk 53], Murchelano and Brown (1969)¢l 2|34
Ao Yol AE wFE L s5olA Eel¥ Pseudomonass AT o]
ol HF FA w3ty BAEE e Bug v} 3ok

Table 5. Viable cell count in the Pacific oyster larva collected
at sampling site

Viable cell countin  Viable cell count

Sampling .
site the (l):yster larva in the seawater
(CFU/arva) (CFU/mt)

Josan, Tongyong,

Kyongnam prov. %8 260
Osu, Koje,

Kyongnam prov. 8,100 370
Guljon, Yosu, 55 14,000

Chonnam prov.

g, 2 dF A ojdy dF AF#E vud E o9 2
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Aol F FAY A4S 493 4EFE 12 v Y& o2
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Table 7. Microflora in the seawater at sampling sites

Detection ratio (%)

Micorflora » :
Josan, Tongyong Kyongnam prov. Osu, Koje Kyongnam prov. Guljon, Yosu Chonnam prov.
Vibrio spp. 114 8.1 -
Pseudomonas spp. 139 243 143
1L, (Pseudomonas like bacteria) 154 84 -
V. (Pseudomonas like bacteria) 55 13 -
Achromobacter spp. - - -
Moraxella spp. 114 10.5 357
Acinetobacter spp. 114 - -
Plesiomonas spp. 55 - -
Flavobacterium spp. 114 20.1 428
11, (Flavobacterium like bacteria) 28 158 -
Pasteurella spp. 83 10.5 -
Aeromonas spp. - - -
Enterobacteriaceae spp. - - 7.1
Micrococcus spp. - - -
Unknown 3.0 1.0 —

Aok @, 3 A Yo b A4 FEe JeEUd 59 A4
Aol e A4 £, B SAE AH 4 194 2714
NAAAE deEdgd oy, o3 HAol AAHA £33 A £ 10Y
A A dAE g 4 AR AFT FE A9 29
ARF AEFe A4 L4571 810092 71 =343, 59 A4to]
98, A4 ZA0] 552 et 4 AgoFdA A5 s F
o AFFE o FHo] 14000/mLE 71 e AA o
9 B4 Aol 47} 370, 260/m o2 HLEET AR ER &Y
A ARE AF FA 5o AFAL Pscudomonass L 1
AAFol 533~871% 2 Al $AE L AA3Y.
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