’i) Check for updates

JEMSE, 37(3), pp. 678~687, 2024. www.ksfme.or.kr
FMlYISAT HM37H M3z, 8H135%, 2025. https://doi.org/10.13000/JFMSE.2025.6.37.3.678

ABAY s FALFAYS] AAE & B

DAL AN AAE - BRI ORI - USSR B2 AR EY
GIEZMEN B R (HE -+ TR - SOIRTE("HHE - IR
“ERNANADEH AT - THEE)

Analysis of Economic Effect on Sea Cucumber Fry Releasing Program in
Gyeongsangbuk-do, Korea

Seok-Nam KWAK - Sung-Soo KIM" * Sang Hee SHIN" - Ji Sung HAN" - WonSE LEE™
- Do Ho KIM™ - Jong-kuk CHOI"™" + Woo-Chur SHINT

Environ-Ecological Engineering Institue Co., Ltd(ceo * *'researcher) -

ek ek . . ko sekkokok
All-In-One Gene Tech( ceo *  researcher) - Korea Fisheries Resources Agency( researcher +  center leader)

Abstract

This study aimed to analyze of economic effect on sea cucumber fry releasing program in
Gyeongsangbuk-do, Korea. Since the early 1970s, various fishery resource enhancement initiatives, such as
marine afforestation, sea ranching, and fry releasing programs, have been promoted. Among these, the fry
releasing program has recently been implemented as a key strategy to increase fish stock biomass.
However, few studies have evaluated its economic effect. Therefore, this study assessed the economic
feasibility of the sea cucumber fry releasing program using the benefit/cost ratio method, based on data
from field surveys and genetic analysis. The period range of the analysis for the fry releasing program
was from 2019 to 2022. As a result of the analysis, we found that there was no economic feasibility of
the program in 2019. But the benefit/cost ratio was estimated to be 3.13 in 2020, 1.28 in 2021 and 1.15
in 2022, indicating that the fry releasing program was evaluated to be economically feasible.

Key words : Sea cucumber, Fry releasing program, Economic effect, Benefit/cost ratio method
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<Table 2> Comparison target for genetic analysis

Year Comparison target

2019 (°18) Information on 28 fry releases
(°18) Information on 28 fry releases

2020 (‘19) Information on 30 fry releases
(‘20) Information on 30 fry releases

001 (‘19) Information on 30 fry releases
(‘20) Information on 30 fry releases

2022 (‘19) Information on 30 fry releases

(‘20) Information on 30 fry releases

spA st w WRANIY) WOl & WRAL o]

FAE ARSI AL Aol BE AR

A5 Bt FAR AYRE AT wAS
A Ak A A5 E F85F TH<Table 3>).

<Table 3> Market price of sea cucumber in

Gyeongsangbuk-do

Year Catch (A) Amount (B) Market price
(ton) (1,000 won) (B/A)
2019 191 2,785,472 14,584
2020 99 1,638,263 16,548
2021 129 2,108,010 16,341
2022 165 2,496,617 15,131

Source : Statistics Korea(2023)

ol

e}

A W A EREES 09Tl A

Foizl st w}ﬂﬁ%% oz

3L
9}9_135 202255 71% A ad A= Al W
T 2 ARINE id SAXZ AFgsEIth

m. ei+t Zu}

73’&]’%15 751 /\]oﬂ HLEEJ 3H)\1—94 quﬁ q_ok
4 BEUEHE AAS A3E ot <Table 4>°
AABERAT & 1370 mACd dhE FAEE SR
stal FAREAS FE e g
Batgks e =S shglvh

0] % &+ A (heterozygosity) = ©1FH LA HS5A|
(HObs) 9} o] &4 &A1 7] th x| (HExp) = -sko]
R ek o] 2 A (Fis)E Rtk

EoAdgoa Feld 20192022 HF FA
Feke] HObs:= 0.560~0.678, HExpi 0.774~0.795,
ALE  AHAeko] HObs:E  0.591~0.695, HExp:™
0.744-0.785% YERSTE 183 Fe ) —%174]#
(Fis)= W9 2 Aet 0.153~0.284, A¥E2E A
T2 0.122~0.225% LFERSTH
Chang et al.(2009)°] <JaH F=, 2{Alel,
, G2 2 A F s A AA st
o ©ekd  EYHE  EAF Al HObse
260~0.434, HExpi= 0.654~0.850, J&t W S A
£ 0.136~0.5235 YER| QI
= A e §HEE mUEE 249
7, Kim et al.(2011)> =i 571 A< a4k &
AR vherd BUHE AR S, HObst
0.532~0.626, HExpi= 0.719~0.789, Ht W Zu A5
= 0.208~0.260= YEFIS1AL, Han(2022)°] 2020
=l F, A, gl 6dwE £35S ul, HObs
&= 0.576~0.660, HExp:= 0.733~0.756, At U &
WAGE 0.104~02318 LERYQITE

3|

pal

£ o
ol

o

Y2

- 682 -



<Table 4> Population genetic analysis of sea cucumber in the study area

Year Population N HObs HExp Fis .Gene.:
diversity
Fry(‘18) 28 0.560 0.774 0.284 0.778
2019
Recapture 123 0.603 0.776 0.225 0.776
Fry(‘19) 30 0.656 0.782 0.188 0.784
2020 Fry(‘20) 30 0.678 0.795 0.153 0.797
Recapture 121 0.695 0.785 0.122 0.796
2021 Recapture 247 0.591 0.744 0.207 0.744
2022 Recapture 170 0.597 0.746 0.206 0.746
N : Number of Sample, HObs : Observed heterozygosity,
HExp : Expected heterozygosity, Fis : Inbreeding coefficient
<Table 5> Numbers of samples by fishing investigation in the study area
Number of total Number of released Weight Length
Y B/A
car sample (A) sample (B) (B/A) (8) (cm)
11.8
2019 123 54 43.99 572
& (3.8~25.3)
2020 121 95 78.5% 113.9 138
=0 ' (6.2~19.9)
2021 247 69 27.9% 1422 15:2
o : (7.3~21.7)
2022 170 45 26.5% 149.2 14.0
0 ' (6.9~25.3)

Note : Weight, Length are average value, and parenthese mean minimum and maximum values.
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<Table 6> Benefit, Cost and B/C ratio in the study area

Year

Benefit

Cost B/C Ratio

(1,000 won) (1,000 won)

Note

2019

39,544

- Number of fry releasing

50,000 0.79

: 107,980[(‘19) 107,980]

- Cost of program(unit : 1,000 won)

: 50,000[(19) 50,000]

2020

319,547

Accumulated in 2019 and 2020
- Number of fry releasing

102,250 3.13

: 215,971[(‘19) 107,980 + (*20) 107,991]

- Cost of program(unit : 1,000 won)

© 102,250[(19) 52,250 + (20) 50,000]

2021

200,177

Accumulated in 2019 and 2021
- Number of fry releasing

156,851 1.28

: 308,767[(19) 107,980 + (*20) 107,991 + (‘21) 92,796]

- Cost of program(unit : 1,000 won)

: 156,851[(19) 54,601 + (*20) 52,250 + (21) 50,000]

2022

236,982

Accumulated in 2019 and 2022
- Number of fry releasing

205,577 115

: 396,125[(19) 107,980 + (*20) 107,991 + (‘21) 92,796 +
('22) 87,358]

- Cost of program(unit : 1,000 won)

: 205,577[(*19) 57,058 + (*20) 54,601 + (‘21) 52,250 +
(°22) 41,667]
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