Korean J. Malacol. 28(1): 45-54, 2012

Sk Aol 27 AR $£YuA F Crassostrea
gigas®] "é’é}iﬂr wﬂ Ab Bl AT

2|5, wednl’, Mol AN, HEE, sy’
'oIGtHEt D oH sty SAAQIOI A SCH0I2 B2 0F BRI EAM :
AN AS- YA SAFE S, OQIGHHEI D MOHQIOHEIZ I DMIE], 'QIGHHEH D o 25t
Comparisons of Growth and Mortality of the tidal flat Oyster
Crassostrea gigas by the Net Bag Rack Culture System in Two
Districts in Western Korea

Ki-Ho Mo' Young-Je Park?, Ee-Yung Jung®, Young-Gil Kim*, Choong-Hoon Jeong® and
Kyung-Nam Han'

!Biological and Fishery Oceanography, Inha University, Inchon 402-751, Korea
2Sea Green Industry I nstitute, Bucheon 420-851, Korea
3Korea Marine Environment & Ecosystem Institute, Dive Korea, Bucheon 420-857, Korea
“Korea Professional Aquaculture Engineering Association Inchon 400-705, Korea
5 Research Center for Coastal Environments of Yellow Sea, Inha University, Inchon 402-751, Korea

ABSTRACT

We investigated environmental characteristics of the tidal flat oyster aquafarms to clarifyeffects of the tidal flat
environmental factors on growth and mortality of the tidal flat oyster Crassostrea gigas by the Net Bag Rack
Culture System in two districts in Western Korea. In this study, we have carried out the basic environmental
investigation on growth of the single tidal flat, water quality and sediments, etc. in Taean and Seosan districts,
Choongcheongnam-do, where the single tidal flat oyster aquaculture have been performed by the net bag rack
culture system. In June 2011 when the final survey carried out at the two districts in western Korea, the mortality in
Seosan district was higher than that in Tae-an district. Judging from the results of growth and mortality of the single
tidal flat oysters investigated at two sites of Jinsan-ri in Taean and Chang-ri in Seosan districts, two results of
Taean district showed higher growth and lower mortality than those of Seosan district. It is assumed that the
proper acceptable density possible for growth of the tidal flat seeds and the secure of economics, in case of plastic
cultivate net with the size of 50 x 80 cm, are about 200 individuals. In this study, It was clarified that selection of
the suitable sites, the input into the net bag of high quality oyster seeds and selective dispersion in the optimal
density of the single tidal flat oyster have an effect on growth and mortality of the tidal flat oyster.

Key words: tidal flat oyster, single tidal flat oyster, net bag rack culture system, Crassostera gigas,
eco-friendly culture
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Fig. 1. Total productions (mt) of the oyster by country for 8
years from 2002 to 2009.
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Fig. 2. A map showing two sampling areas (Jinsan-ri in
Taean and Chang-ri in Seosan) on the west coast of
Korea.
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Fig. 3. The structure of the Aquaculture facility of the tidal flat
oyster by the net bag rack culture system at the intertidal
zone.
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Width

Fig. 4. External

morphologies  and
measurements of the tidal flat oyster, Crassostrea gigas:
shell length, shell height, shell width.

morphological
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Fig. 5. Monthly changes in the mean air temperature (C)
from July 2010 to June 2011.
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Fig. 6. Comparisons of monthly changes in sea water
temperature ('C) and salinity (psu) at Chang-ri in
Seosan and Jinsan-ri in Taean.
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Fig. 7. Comparisons of monthly changes in pH and dissolved
oxygen concentrations at Chang-ri in Seosan and
Jinsan-ri in Taean.
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Fig. 8. Monthly changes in SS concentrations at Chang-ri in
Seosan and Jinsan-ri in Taean.

FAGE I T 1S depisleh (P > 0.05, Fig.
7.
FrEA (SS) 2 A9 e 4 7.2-30.8 mg/L M=

AL o xS uﬂ»ﬂ;ﬁz, Zake 9 13.8-108.8
mg/LE SFRt AgAe A 22 $=5 B3d P <
E xﬂﬁo]

0.05, Fig.8). ¢]#]gk °J° e A g vy
bz} AZER o] FolA Fuke| J3gE ¢ vk
g 3|9 s gy sl S

o] row], o] Q¥ W3 melao] EgHe] Hel shelu
PHEA 57} B AR o AAT T Q12 ¢
2E A4 AgelA] flsE BEA T JPe s

W Aoz FA= (Fig. 8).

serA stk 27 (COD) 2 A2 92 1.02-2.43 mg/L
AR vad 22 S e, ol e I A
At 7] kA 9 1AE Akl wiEg s e e A

_48_



55 | —a— Chang-ri

g Jinsan-ri

COD (mg/L)

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jun.
2010. 2011.
Month

Fig. 9. Monthly changes in COD concentrations at Chang-ri
in Seosan and Jinsan-ri in Taean.
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Fig. 10. A comparison of monthly changes in Chlorophyll-a
concentrations at Chang-ri in Seosan and Jinsan-ri in
Taean.
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Fig. 12. A comparison of monthly changes in shell
height at Jinsan-ri in Taean and Chang-ri in
Seosan.
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Fig. 13. A comparison of monthly changes in total weight at
Jinsan-ri in Taean-gun and Chang-ri in Seosan-si.
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=7 vk, AAF A s Eiok A sjdry o
2] 1503t ASAL Bob Ao Ag S O 3
Aol E o 2719 FAT 5 A9k

e BN o7 A PFo| 20-26 psu (Kim, 1996)
7 Ry gled, A e A5 999 545 ALk
T AR 5 ARAE 1SS dEich Ak s
3l o_‘__])\]xqoi 1"1 AT io]_,_ M
HAE vehilt), A4ke] ool A
10-129°] AR A Ad= /‘]54’\]” HEE 9]l 914
g ofd 2lxE AR NN Hro d¥er 9F

._.
=)
e
N
e,
=
1o
e
fo
-0,
2
Az

&
r1r

o B3] Yol Aoz 4Rk Fel A9l A5t
e G5} QLS glov], FHel 413} Felo] Ws)o]

AL, AR A, BAIT2]
o 92 g vehl Zlew FAnh

AE71ZE 5 EEe] AR T whE /‘]71% 4-643}
9-114=2 A2 F7H 245 9 7h=ol w3, 53] 5l
A 2AFeR ofsl= A7o FAF ”7‘** R‘}‘;E}. sl
Hug2ol o2& 8ddlle Aol ot T, AH &
o A|&713E Foll= Aol A AAEAY 2 F3kEe A
o Yehta glof, dF AAe] 7ked 717k 39FE 12

Korean J. Malacol. 28(1): 45-54, 2012

4R AR,

Adze] g7 Aol vlsh AiteldlA o wzA et
I e, ol g Aol s &3 dE § Il w
g} Yehhs 97243 (Kim, 1980) £ LA8lgich ®3
A Aol AR, s AHAT (Bae et al., 1998)
A" < #llg relle AF A Tkl £ AR
Aae poba] ofA =3} o] el v mlztelA 288t
A4S & 3len, 53] 24 wet 14 237 2EH=
Adzrtde] 540w T 4 dAzole #2327
716l &gt Fg7] o] 4T ALl 2 S vAE AL
2 oAgAZI 2xof o] Wtz <lgh dwkAal uke o
oliF &eat SR AskE & 4+ 4 (Hand and
Stickle, 1977: Shumway, 1977), MA|Yelzel = 429]
5C oJstd wf Aol AAlse ez d3A v} (Kim,
1999). o]+ AZAe] o] sPslE o 4ol £33+
w 71e] A el ol  dus MEEAAR & 5 33l
o 489 WSE we Aaze] 445 AL, AAEA
& wxled (A 5, 2000: Kinne, 1967: Widdows,
1985), AdAo] w2 Aale] s W3lEo] AL vk A
o] m2) A2 Hede 5o W} Zo] A o, A% w22
o o] AT} Hiel, v
A4 sape) glele]
A% e g e v
Wgo) ol 900k ol WA DAL T A3 A
A whgols, o)z e wlgke = Azo] sl
t} (Soletchnik et al., 2005: Guo et al., 1996: Cheung
and Lam, 1995).

oJorel= o] g

= Chlorophyll -a TERFo| IS m|x 3
B e dllo] el ol ol H 4] Wen
2 Foltul AR Jlofsle A
S Aze] Al dEE 2 4 Az%ﬂ AAo] B, o
o2 A alele) HAEA Sol Fo] KT
o ABEGaE 9 Aeie $E5E WL 5
M Fa5 o) A fole AR5 e giHe] 2

A 4 9 shele. oleld 4 % ol PR 7o)
mee] Aol & o A A4 slelo] Al ne)
o §eshl 44519 Ao 4,

ded oA AdA 77] ojato g A Fo= Hol 1wl
27 AR ) A4e] £HEE Ao Jee (Yoo et
al. 1981). ol ARtow FAALE st Sola o 29
S7te] vk ekl A AR 1

L
rlel
o
g
oo
<2

X,
)u

-

o
7

_51_



1w
7§T WA e oIS AR 4 A4S % 5 9

Al o2 ) B9 At L] o
= slajel o) 4 9k Aoz dAA. G A4 A%
W AAY Bk AR A4 SEUEs 20004 Bl
ART Aoz oAAM, FYAFE AL FA2 P
e £Ee] Aol Fu% A 4 A Aok & Aoz

k.

2 4 5 APt Al
HE 2011u1 3Y7IA =
Z 7tz 74 9o

&

s Lol o

3 A7) AgAe 201049 1249
, 53] 1-299] gtv} A]&7)71e] A4
%54 zo] A FAE = Qle Ao
oI AA ™M (Rico-villa et al., 2009), A< A4 £31¢} 5
]_ 0-5:] ° s}}\l— _-_oﬂ/\—] /\ﬂ_‘dl—is]._—- om]. *5]-%1 o]:}q %J/}__
2}o]7} 9lt} (Beaumont et al.,1991). #HAP} Z7}st & 3}
el 1ol 20104 8UHHE 9Ux7HA] HF H ;ﬂTi_[_
off oJ3t JE-Fxe] FA43 W] HAabol FFS v A

4=} (Soletchnik et al., 2005). 37 8.9 ]2 /\jzg-

=
B4 9 AR 2ele st A3 A $hAe AT v
59 AR 2 AAARe) BA (B2 sl T} nlgE A
= ool 2 39 Sz & 4 3

) slele) siakgo] A4 sielel wlsh A ekt 2
& ol QA ofe] BAzAZ0| Aate) selo] uls) 2]
fZlow wolw, of A% T dhtne) AEF P AL
A B WS SRR g AR o e

Fo7L g Zlow vepgt) Aike] sjo] 3 FHe of
] YxE 74 Fol w2949 #er) Begt Zle R o
Axlek A2 sgelA Yehds SAA AL FH e
shito] ol zo] AAQl sHANE F -
g H4) BE5F7) Ak sG] njsl] we] Al gl
Zdoleh. 20124 4€4FE= die]e] o] AF W Ee F
Hol| Baslgd v Wby T A3 fofSo) AE ql-oﬂ =
Aok Alow FAuEch et Al shele Aol
9 wolaz 74sle] Aol tel Ak 27
o, el 3t e SRSl 23] Aol sl yE o
gt HAales =24 e Hew oAAY (Mineur, et al.,
2007).

Mg 4] ATEAL AR 27 ST A8
o) Badoln), A FA A AgE AeAe 7ol
ol whet AR B4 AT AT
B sl AfEe HolBE
o whHASHIL), S Fol7] 9% B shke)
G279k Ap7]el F3 2] Al HAE F7HA17]
54 ) ool 9 AL oSSt AL 5

o] AR ALES PHANA £ & Ao, T A

-

(

W o (oo

o, %

Jﬂ
&)
ﬂo{_t‘
R

U A2EHAS

2L
o I
> 3
af
2 N

) FW of
T 5

YL O RO o o 1

rlo rr

T

ik

W5 Al 27) Aol A ARz 44t s
o TR A B4.2910] G w7 slete] AE A
o) B4 wAsh. AuEel by ARE F2 Ast
o AbAlsle] slort Ao A%EA W ARERE ol
A8 225 w7} glel AR ARl ojeles A o)

wehA £ ATl AE 55 opale] o] FolAx ok S o
st A g paEe] 4% 9 4, AL S
B 7% B2 A s D A et 4

>

&, Q¥ 5o uEe] Azel 2 GRS vt Ao P

e, gpAleizle Aol wls) ejeixede] & o A Ao

= epsich, Qe A4 AREE SAT A3 B

o] AAtAelel] el e xga}%ﬂ 4 AR 2 o
O

AH A4 5 AA
olt} Swukal pMZe] AL gokxdo] A ®r}
o = eyttt A el A% B A ot vks
g A4 8L 50 x 80cm 7|9 EepaE o]
735 200704 Hel7b A Ao w AR AEze] kA
A A7 B gl siAs A4 dEee] A FAR
o] At sabell 2 G v Bk ohdE A9
g 58 5+ g Ao Jeiyth = AelAs
201235 e Ak 100 2] AgESes
st 237 FA Aoz SAska gl

%)
S
,_.
r_E
o
m—\o
=
X
r')v
>
12,
1o
=)

>
o
-~

A A

E At Qg A Ed OhAlE A QAR
41526-01) 2] Ao o3 3= 5

o

rak

=

Bae, PA. and Han, C.H. (1998) Effects of Nursery
Environmental Factors on the Growth of Pacific
Oyster, Crassostrea gigas. Journal of Aquaculture.
11(3); 391-400

Baek, S.H., Lee, J. and Han, M.S. (2008) Study of the
Food Characteristics on Pacific Pyster Crassostrea
gigas and Manila Clam Ruditapes phillippinarum in
the Intertidal Zone of Taeahn, Korea. Korean
Journal of Environmental Biology. 26(3); 145-158

Beaumont, AR and Fairbrother, J.E. (1991) Ploidy
Manipulation in molluscan shellfish; a review.
Journal of shellfish Research. 10: 1-18

Calvo, G.W., Luckenbach, M.W, Allen, S.K. and

— 52 —



Burreson E.M (2000) A Comparative Field Study of
Crassostrea ariakensis and Crassostrea virginica in
Relation to Salinity in Virginia. School of Marine
Science Virginia Institute of Marine Science College
of William & Mary Gloucester Point, VA 23062

Cho, C.H. and Kim, Y.S. (1977) Microenvironment in
Oyster Farm Area 1. On the Eutrophication and
Raft Density in Geoje Bay. Source Bulletin of the
Korean Fisheries Society. 10(4); 259-265

Choi, S.D., Kim, S.Y.,, Yang, M.H., Park, J.S., Rha, S.J.,
Woo, C.y., Kim, D.Y. and Jung, D.S. (1999) Mass
Mortality of Oyster, Crassostrea gigas in kamark
Bay 1. Environmental Factors Oyster Farming Area.
Journal of Rescarch Institute of Industrial
Technology and Regional Development Yosu National
University. 8; 259-266

Cheung, S.G. and S.W. Lam. 1995. Effect of salinity,
temperature and acclimation on oxygen consumption
of Nassarius festivus (Powys 1984) (Gastropoda:
Nassatius festiidae). Comp. Journal of Physiology
and Biochemistry. 111A; 625-631.

Davis, C.V. and Barber, B.J. (1999) Growth and
survival of selected lines of eastern oysters,
Crassostrea uirginica (Gmelin 1791) affected by
juvenile oyster disease. Journal of Aquaculture. 178;
253-271

Guo, X., DeBrosse, G.A. and Allen, Jr. S. K. (1996)
All-triploid Pacific oysters (Crassostrea  gigas
Thunberg) produced by mating tetraploids and
diploids. Journal of Aquaculture. 142; 149-161

Gagnaire, B., Frouin, H., Moreau, K., Thomas-Guyon,
H. and Renault, T. (2006) Effects of temperature
and salinity on haemocyte activities of the Pacific
oyster, Crassostrea gigas (Thunberg). Fish &
Shellfish Immunology. 20; 536-547

Hand, S.C. and WB. Stickle. 1977. Effects of tidal
fluctuations of salinity on pericadial fluid
composition of the American Crassostrea virginica.
Marine Biology. 42; 259~271.

Hyun, K.H., pang, I.C., klinck, J.H., choi, K.S., Lee,
J.B.,powell, E.M., Hofmann, E.E. and Bochenek,
E.N.(2001) The effect of food composition on Pacific
oyster Crassostrea gigas (Thunberg) growth in
Korea: a modeling study. Journal of Aquaculture.
199; 41-62

Jeong, W.G., Choi, J.D., Kim, Y.S., Cho, C.H. and Yeom,
M.G. (1999) Studies on Proper Management of
Oyster Farms in Pukman Bay, Korea. [. The
Caracterisrics of Water and Sediments. Journal. Ins
Marine Industry. 12 ; 83-93

Jeong, W.G., Cho, S.M. and Cho, C.H. (1999) Suspended
Time Dependenrt Meart Weight Increase of Oyster,
Crassostrea gigas, in Pukman Bay, Korea. Korean
Journal of Malacology. 15(1); 41-47

Kinne, O. 1967. Physiological of esturain organism with
special reference to salinity and temperature;
general aspect, In: Lauff, G.H. (Ed). Esturaies.
American  Association for the Advancement of
Science. No. 83, Washington, DC, 525~540.

Korean J. Malacol. 28(1): 45-54, 2012

Kheder, R.B., Quere, C., Moal, J. and Robert, R. (2010)
Effect of nutrition on Crassostrea gigas larval
development and the evolution of physiological
indices. Part A: Quantitative and qualitative diet
effects. Journal of Aquaculture. 305; 165-173

Kim, B.Y. (1996) Studies on Artificial Seeding
Production of Pacific Oyster, Crassostrea gigas. Yosu
National Fisheries University

Kim, J.B., Lee, SY, Jung, C.G., Jung, C.S. and Son,
S.G. (2007) The Effects of the Spat Planting Time
and Environmental Factors in the Arkshell,
Scapharca broughtonii Schrenck Culture. Journal of
Aquaculture. 20(1); 31-40

Kim, Y.H. (1999) oyster culture. in: invertebrate
culture. Daekyoung press, Daejeon, Korea, 11-69

Kim, Y.S. (1980) Effciency of energy transfer by a
population of the farmed Pacific Oyster, Crassostrea
gigas in Geoje-Hansan Bay. Source Bulletin of the
Korean Fisheries Society. 13: 179-193

Lacoste, A., Malham, S.K., Gelebart, F., Cueff, A. and
Poulet, A. (2002) Stress-induced immune chanfes in
the oyster Crassostrea gigas. Developmental and
Comparative Immunology. 26; 1-9

Lee, J. M., Park, AJ., Cho, SM and Park K.D. (2008)
Growth Comparison of the Pacific Oyster Spat,
Crassostrea gigas, by Three Different Suspended
Time Around Coast of Gyeongnam. Korean Journal
of Biological Sciences. 24(2); 109-119

Lim, H.J., Lee, T.S., Cho, PG., Back, S.H., Byun, S.G.
and Choi, E.H. (2011) The Production Effciency of
Cupped Oyster Crassostrea gigas Sprat According to
Clutch and Growth Comparing Diploid and Triploid
Oysters in Off-bottom Culture for Tidal Flat
Utilization. Source Bulletin of the Korean Fisheries
Society. 44(3);259-266

Min, K.S., Kim, Ti.,, Hur, S.B., Hur, Y.B.,, Park, D.W,
Lee, HY., and Hwang, M.s. (1999) Studies on the
artificial apat collection method for the Pacific
oyster Crassostrea gigas (Thunberg). Bulletin of
National Fisheries Research and Development Agncy.
57, 35-41

Mineur, F, Belsher, T., Johnson, M.P, Maggs, C.A. and
Verlaque, M. (2007) Experimental assessment of
oyster transfers as a vector for macroalgal
introductions. BIOLOGICAL CONSERVATION. 137,
237-247

Montes, J., Ferro-Soto, B., Conchas, R.F. and Guerra, A.
(2003) Determining culture strategies in populations
of the European flat oyster, Ostrea edulis, affected
by bonamiosis. Journal of Aquaculture. 220; 175-182

Park, Y.C. and Choi, K.S. (2002) Growth and Carrying
Capacity of Pacific Oyster, Crassostrea gigas, in
Kamak Bay, Korea. Korean J. Environ. Biol. 20(4);
378-385

Park, J.S., Kim, H.C., Choi, W.J., Lee, W.C., Kim, D.M.,
Koo, JH. and Park, CK (2002) Estimating the
Carrying Capacity of a Coastal Vay for Oyster
Cultuere II. The Carrying Capacity of Geoje-Hansan
Bay. Source Bulletin of the Korean Fisheries Society.

_53_



o

b= A

ol

35(4); 408-416

Park, H.S. and Yi, S.K. (2002) Assessment of benthic
environment conditions of oyster and mussel farms
based on macrobenthos in Jinhae bay. Journal of
the korean Society For Marine Envirinmental
Engineering. 5(1); 66-75

Rico-Villa, B., Pouvreau, S. and Robert, R. (2009)
Influence of food density and temperature on
ingestion, growth and settlement of Pacific oyster
larvae, Crassostrea gigas. Journal of Aquaculture.
287; 395-401

Royer, J., Ropert, M. and Costil, K. (2007)
Spatio-Temporal Changes in mortality, Growth and
condition of the pacific oyster, Crassostrea gigas, in
Normandy(FRANCE). Journal of Shellfish Research.
26; 973-984

Shumway, S. 1977. The effects of fluctuating salinity on
the tissue water content of eight of bivalve
molluscs. Journal of Comparative Physiology. 116;
269~285.

Shin, Y.K., Hur, Y.B., Myeong, J.I. and Lee, S. (2008)
Effect of Temperature and Body Size on Oxygen
Consumption and Ammonia Excretion of Oyster,

Hot 2J0 ZHE XIS ="HUA 2, Crassostrea gigas?l S& W HAF Bl HP

Crassostrea gigas. Korean dJournal of Malacology.
24(3); 261-267

Soletchnik, P, Lambert, C. and Costil, K (2005)
Summer Mortality of Crassostrea gigas (thunberg)
in Relation to Environmental Rearing Conditions.
Journal of shellfish Research. 24(1); 197-207

Summerhayes, S.A., Bishop, M.J., Leigh, A. and Kelaher,
B.P (2009) Effects of oyster death and shell
disarticulation on associated communities of
epibiota. Journal of Experimental Marine Biology
and Ecology, 379; 60-67

Widdows, J. 1985a. The effects of fluctuating and
abrupt changes in salinity on the performance of
Mytilus edulis, In: Gray, J.S. Christiansen, M.E.
(Eds.). Marine Biology of Polar Regions and effect
of stress on marine orgarism. Wiley-Interscience,
555-566.

Yoo, SK. and Park, K.Y. (1981) Blological Studies on
Oyter culture(Ill). Source Bulletin of the Korean
Fisheries Society. 13(4); 207-212

A&7, A&, A9, 4%, 2000. vHAE  (Ruditapes
philippinarum)d] <= % 9% WA, A, 330);
213-218.

_54_





