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The decrease in fatness of the Pacific oyster Crassostrea gigas, which consequently results in decrease in the profit of
aquaculture industry, has become a source of serious concern in southeast coast of Korea. The ratio of flesh (edible
portion) to total oyster weight, commonly called edible portion yield (“suyul” in Korean), have been used as a fatness
index for the healthy and valuable state of oyster from the early stage of oyster farming in Korea. More than 360 data
sets were collected from early culturing periods (in the 1970s) to the present from approximately 15 published litera-
tures to evaluate the long-term fatness trend of oyster, reared particularly in submerged longline culturing system in
Gyeongsangnam-do province. Slight decrease in oyster fatness during the 1970s to 1990s was detected in Tongyeong
and Geoje Bays; however, from the 1990s to the present, clear decreasing trends were observed with a decrease of
0.04-0.08% year"', especially during harvest season. Oyster mass production per unit area almost doubled within a
short period in the early 2000s; however, changes in coastal environment factors inhibited the fattening of shellfish
from the mid 1990s. These results indicate that the severe competition in feeding and low biological production in
water column might be some convincing reasons for the decrease in fatness of oyster from the 1990s, in Tongyeong
and Geoje Bays, Korea.
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Zorrte] vl&=2 AAISHH(Abbe and Albright, 2003; Kim et
al., 2013; Lim et al., 2014). 3+H, TA o)A Wo] AME-E= &
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Park et al., 2013).
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Table 1. Technical terms and equations for describing oyster Crassostrea gigas fatness

Term Equation

Source

[(dry tissue weight)/(whole wet weight-dry shell weight)]x100

Abbe and Albright (2003)

Condition index

(dry tissue weight/dry shell weight)x100

Kim et al. (2013)
Lim et al. (2014)

(dry tissue weight/internal cavity volume)x100

Lawrence and Scott (1982)

Suyul

Edible portion yield

(Edible portion weight/total weight)x100

(common name in Korean)
Park (2003)

Soft-part index (fatness)

(flesh portion weight/total weight)x100

Kim et al. (2012)
Lim et al. (2012)

Coefficient of fatness

[Edible portion weight/(shell heightxshell lengthxshell width)]x1000

Park (2003)
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Fig. 1. Temporal distributions of edible portion yield of pacific oyster Crassostrea gigas cultured by submerged longline method around
Gyeongsangnam-do, southeastern coast of Korea (a) and specially cultured at Tongyeong and Geoje Bays, expressed “x” at (a) (b).
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Fig. 2. Monthly mean variations of edible portion yield of pacific
oyster Crassostrea gigas reared at Tongyeong and Geoje Bays cat-
egorized by years of 1970-1989, 1990-2004 and 2005-2015.
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Table 2. Information on collected data for analyzing long-term change of oyster Crassostrea gigas fatness in Korea

Data species Span of time Source

Edible portion yield of Pacific oyster 1970-2015 15 literatures in Fig.1 & this study
Statistics for oyster aquaculture 1970-2015 KOSIS (2021)

Environment parameters at Tongyeong and Geoje 1997-2015 MEIS (2021)
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Table 3. Calculated edible portion yield of oyster Crassostrea gigas derived from the linear relationships of collected data categorized by 3

periods and 2 seasons

=ax+b Calculated edible portion yield
Data covered Month Category for trend
a b 1970 1990 2015
1970-2015 -0.0559 128.29 18.17 17.05 15.65
Jan. - Dec. 1970-1990 -0.0445 105.75 18.09 17.20 -
(entire year)
1990-2015 -0.1042 225.35 - 17.99 15.39
1970-2015 -0.0399 96.42 17.82 17.02 16.02
Dec.-Jan.
(productive period) 1970-1990 -0.0379 92.45 17.79 17.03 -
1990-2015 -0.083 183.15 - 17.98 15.91
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Fig. 4. Monthly variations of edible portion yield of pacific oyster Crassostrea gigas reared at each depth at Choobong (Tongyeong) in 1979
(a), Ergu (Geoje) in 1978 (b), Tongyeong in 2015 (c), Geoje in 2015 (d). Data in (a) and (b) redrew from Kim et al. (1980).
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o =(2014-2018) 3500 +20 ha H 9|2 Urelstth. o] Y 4=
5h4] FAlo] mJE %710 4000 ha o)/ Xt HAS 7|53t
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3500-3700 haz B w2 U414 42|}

SAAR oA = 20043 58 =514 2} BlebA] A S SR st
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Al 2R skS 7HsAdol AT 1980t F-El = A5t
A FARE =0 & 514 o] Yol e A o= A

o] 5 HIg O R AT We| WA A = AARES A4t
SE, 1970 Zoll= WA Aol 12-15E/Mha %
o191 o1}, 1980-1990 A tholl = 36-42E /has AF5atlal, =
AAFRFo] 208t & oo & FA43] F71gE 20069 El = B
I 60-77%/ha (Bt 68.5%/ha) 0= oF 20} A5algiTt. o=
20009 S0 AFFH AL 5O 2 QYA FHEH, A
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Table 4. Pearson correlations between environmental parameters
and edible portion yield of oyster Crassostrea gigas reared at Geoje
Bay, Korea

Mean for
Aug. - Sep.

Mean for

Dec. - Jan. Jan.

Edible portion yield Aug.

With values in Feb. With values in Aug.

Temperature (°C) 0.38  -0.39 -0.04 -0.46
Salinity (psu) -0.68  -1.00* 0.95 0.73
Phosphate (umol L) 0.93 0.92 0.67 0.92

*, P<0.05.

O 2 1990t 3HK1997-20004)0ll = G} AR F A
o] W= W 32,1290, 2010 o] (& 44, 2015-2018)
-2 77k 33,133} 32,980 QIthFig. 6b). AA A1} 7}
7 Aol A 1972-1978 Fte] =23t HE-9] Hat-2 7}
7} 16.25°C, 33.110]2tH(Yoo et al., 1980). 4222 AA1 A
9] 1990y T} A2l AR HH, HE-L-2010W ) =2
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