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Table 1 Cultivation area, output, and output value in major hard clam cultivation counties/cities across Taiwan in
2022
Cultivation  Cultivation Output Output value Cultivation Output ratio  Output value
county/city area (ha) (mt) (Billion NTD) area ratio (%) (%) ratio (%)
Tainan 3,282 13,143 2.0 36 24 44
Changhua 1,600 7,489 0.5 18 14 11
Yunlin 3,345 31,655 1.8 37 58 39
Chiayi 868 1,821 0.3 10 3 6
All 9,095 54,112 4.6
Table 2 Characteristics of major hard clam cultivation counties/cities in Taiwan
Changhua Yunlin Chiayi Tainan Source
Erv stocking densit 1.6-2.0 1.3-1.5 1.0-1.2 0.5-0.8 1. Chen et al. (2019)
(Myi”ion ini/ha) Y 1.35 1.16 1.16 0.9 2. Chang (2019)
1.63 1.22 1.16 0.92 3. Huang (2019)
Culture survival rate 1. 40-90% 1. 60-80% 1.75-95% 1. 75-100% 1. Qin (2018)
2.33% 2. 50% 2.47% 2.56% 2. Huang (2019)
?f;ﬁgt?gg;fﬁ;ﬁ; 1. 25-40 1.20-30 1.15-20 1.15 B 3"22((2)%;3); Chen et
2.(kg/ha) 2.12,880 2.14,638 2.17611 2.8976 2. Huang (2019)
. . 1. Qin and Liu (2019)
Pond salinity (psu) 15-25 15-25 30 30-40; 30-50 2. Deng et al. (2019)
Culture period
(months) 13 12 11 10 Huang (2019)
Clam seedlings size 1,440 1,475 1,217 1,243 Huang (2019)

(inds/kg) (864 inds/tkg) (885 inds/tkg)

Sandy bottom,
good drainage,
loose texture mud

Mud and sand Sandy bottom,

substrates

sand mixed with

Use groundwater

Groundwater to adjust salinity

Use groundwater
to adjust salinity

(730 inds/tkg) (746 inds/tkg)

Sand mixed with

. Sandy loam 1. Qin and Liu (2019)
mud; Sandy bottom, sticky 2. Lee et al. (2019);
loam bottom not

texture 3. clam farmers
used
southwards of
Budai, Chiayito ~ Not used Clam farmers
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Table 3 Hard clam cultivation area, output, and output
value in 2015 to 2022 in Taiwan

Year Cultivation Output Ogtput value
area (ha)  (thousand mt)  (billion NTD)
2015 7,302 64 4.5
2016 7,171 38 3.0
2017 8,104 52 5.0
2018 8,641 49 4.2
2019 8,736 50 4.4
2020 9,166 52 4.2
2021 8,984 53 4.0
2022 9,095 54 4.6
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Table 4 Key industry concerns of hard clam farmers in major cultivation counties/cities across Taiwan

Keywords of the problems ‘

Hard clam farmers’ narratives

Aquaculture environment

the seasons.

A1. Extreme weather (drought,
heavy rainfall, high
temperature, typhoon)

pond water’s turbidity.

1. Fish farmers still follow the 24 solar terms for farming despite the mix-up of

2. The weather changes rapidly and repeatedly, like high temperatures and
heavy rainfall in summer, warm winters, and severe occasional cold snaps.

3. Typhoons and heavy rainfall bring in too much precipitation, which changes
the salinity of the pond water, or causes dikes to collapse and increase the

4. The severe cold snap of 2016 resulted in disappearing small fish and shrimp
in the area, working milkfish freezing to death, and shifting environmental
patterns that affected the water quality and reduced the breeding rate.

1. Excessive baiting leads to organic matter deposition in the bottom of the pond,
as well as Vibrio breeding and hypoxia in the water.

A2. Substrate degradation 2. Hydrogen sulfide caused by pond bottom aging and deterioration is harmful

to clams.

3. Incomplete pond preparation and sterilization.
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Table 4 Continued
Key words of the problem ‘ Brief description of the problem

1. Industrial areas, factories and incinerators are located near the aquaculture
areas, e.g., the Sixth Naphtha Cracking Plant, Taichung Thermal Power Plant,
. . . and Changhua Coastal Industrial Park emit air pollutants and black smoke.
A3. Serious air pollution ) : ] ) ) )
2. Air pollution particles, pollutants, and dust entering the pond with rainwater
causes the pond environment to turn bad, affecting the water quality and

causing clam death.

1. There are too many industrial areas, factories and incinerators.

2. There is wastewater discharge from livestock farms in the vicinity of the
aquaculture area.

A4. Deteriorating water quality | 3. High water temperature and oxygen depletion in summer, poor algal
production, or algal-toxicosis in winter.

4. Excessive nutrients in the bottom of the pond increases the levels of Vibrio
and hydrogen sulfide.

Aspects of farming technologies

1. Long-term farming may cause inbreeding and genetic narrowing concerns.
B1. Quality of clam fry 2. The existing clam fry has an unsatisfactory heat and salt tolerance.

w

. Seasonal mix-up or early nursery rearing may weaken the clam fry.

1. There are risks of prolonged culture period.
B2. Slow clam growth 2. The hard clam growth rate is slower than ever.
3. The bait is insufficient due to the high culture density.
1. The pondside management, disinfection, and pest removal measures are
inadequate.
B3. Pond and fish farm 2. Pond inspections, water and algae observations, and emergency response
management issues measures.

3. Intelligent aquaculture is a complementary system that requires human

intervention.

) ) 1. A lot of snails and filamentous algae invade the pond through fry or seawater.
B4. Exotic shell species - . )
2. It is difficult to remove exotic shellfish and peacock clams after they have

invasion .
entered the pond to compete with the clams.
1. The density of clam farming in Changhua and Yunlin is too high, making it
difficult to take care of the clams.
B5. Excessive farming density 2. There is a need to increase the culture density because of the low profit and

high labor cost.
3. Higher risks.

1. There are many disaster relief subsidies but few research results, and it is not
easy for fish farmers to access the technology, so they do not perceive that
they have gained technical help from governmental organizations.

B6. Lack of research results and | 2. There is a need to educate the farmers about the proper use of photosynthetic

access to technology by bacteria, probiotics, bacillus subtilis, and so on.
fish farmers 3. New shellfish species suitable for Taiwan’s climate may be developed.

4. The Fisheries Research Institute’s guidance measures need to be conveyed and
exchanged on site with the farmers.

5. The farmers do not know what they need specifically.
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Table 4 Continued

Key words of the problem ‘

Brief description of the problem

Aspects of production and selling

C1.

Shrinking market, reduced
demand

. Stagnant sales, reduced market demand.
. There seems to be an overproduction of clams as well as a sales-production

imbalance, so clam wholesalers are reluctant to buy clams and farmers have
to sell them at low prices or at a loss.

. Young people dislike eating clams as it is troublesome to remove the sand.

C2.

Low acquisition prices by
wholesalers

. The wholesalers are either lowering the price of clams or unwilling to buy clams.
2. The market is monopolized by a group of wholesalers.
3. Itis very labor-intensive and inconvenient for full-time clam farmers to do their

own production and marketing.

. The consumers are affected by increased production and marketing costs due

to the higher number of wholesalers and the declining sales channels.

C3.

Production and marketing
challenges

. The procedures are complicated. The price remains the same but the

intangible procedures and costs have increased, and farmers do not earn
profits.

. The farmers have to pay for their own production and marketing expenses

and pay to undergo annual inspections and tests.

C4.

High operating costs

. Higher wages, increased cost of seedlings, rising cost of necessary materials,

and higher cost of medicines and probiotics.

. Regular harvesting increases labor costs, and the pond water needs to be

changed, thus increasing the business risks.

. Higher land lease rates due to competition from the green energy industry.

C5.

Limited processing options

. The most common way of clam consumption is eating them alive.
. Although vacuum packaging and refrigeration extend the shelf life, the sales

and distribution channels remain limited.

. Processing options and clam preservation methods have not yet matured and

require guidance.

Aspects of government policies

D1.

Labor and workforce
shortage

. An aging workforce.

. Young people are leaving the farms due to shifting ecological and social

landscapes.

. Insufficient and expensive labor.

D2.

Difficulty in receiving
disaster subsidies

. The natural disaster relief subsidies are too little. The procedure involves

multiple inspections and surveys, and it is troublesome and difficult to provide
evidence afterward.

. The slow death of clams makes it difficult to identify the cause, and it is not

cost-effective to maintain the clams in their original state.

. The government should adopt a more realistic to analyze the clam conditions

and engage with discussions with the farmers.

D3.

Poor drainage systems and

public water facilities

. Lack of a proper drainage system as well as deteriorating public waterway

facilities.

2. Lack of a high-gaulity water source.

. The facilities cannot cater to the clam ponds because of their individual

characteristics, and there is no localized aquaculture area.
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Table 4 Continued

Key words of the problem

Brief description of the problem

D4. Land taken up by green
power industry

1. Higher land rental rates as wel as declining farming areas caused by
competition from the green energy industry.

2. The solar energy systems cannot be installed at the aquaculture areas.

3. The contracting parties to the cooperation between the green power and the
fishery industries are the fish farmers and private companies, so there is no
official guarantee. The fish farmers are skeptical about the sustainability of the
green power industry and its policies.

4. Successful cases of fishery and electricity symbiosis reported in the news may
be fake and cannot be trusted.

5. The water may be polluted by the discharg from solar panel washing in
fishery and electricity symbiosis projects.

D5. Complicated farm

1. The registration procedure for aquaculture is troublesome.

registration and 2.1t is complicated and troublesome to register the land use changes,

administration inheritance, etc.
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Fig. 1

Geometric means and ROC-rankings of industry problems perceived by hard clam farmers in Changhua (A1.

Extreme weather, A2. Substrate degradation, A3. Serious air pollution, A4. Deteriorating water quality, B1. Quality
of clam fry, B2. Slow clam growth, B3. Pond and fish farm management issues, B4. Exotic shell species invasion, B5.

Excessive farming density, B6. Lack of research results, C1. Shrinking market, C2. Low acquisition prices by
wholesalers, C3. Production and marketing challenges, C4. High operating costs, C5. Limited processing options;
D1. Labor and workforce shortage, D2. Difficulty in receiving disaster subsidies, D3. Poor drainage systems, DA4.

Land taken up by green power industry, D5. Complicated registration).
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Fig. 2 Geometric means and ROC-rankings of industry problems perceived by hard clam farmers in Yunlin (A1.
Extreme weather, A2. Substrate degradation, A3. Serious air pollution, A4. Deteriorating water quality, B1. Quality
of clam fry, B2. Slow clam growth, B3. Pond and fish farm management issues, B4. Exotic shell species invasion, B5.
Excessive farming density, B6. Lack of research results, C1. Shrinking market, C2. Low acquisition prices by

wholesalers, C3. Production and marketing challenges, C4. High operating costs, C5. Limited processing options;

D1. Labor and workforce shortage, D2. Difficulty in receiving disaster subsidies, D3. Poor drainage systems, D4.

Land taken by green power industry, D5. Complicated registration).
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Fig. 3 Geometric means and ROC-rankings of industry problems perceived by hard clam farmers in Chiayi (A1.
Extreme weather, A2. Substrate degradation, A3. Serious air pollution, A4. Deteriorating water quality, B1. Quality
of clam fry, B2. Slow clam growth, B3. Pond and fish farm management issues, B4. Exotic shell species invasion, B5.

Excessive farming density, B6. Lack of research results, C1. Shrinking market, C2. Low acquisition prices by
wholesalers, C3. Production and marketing challenges, C4. High operating costs, C5. Limited processing options;
D1. Labor and workforce shortage, D2. Difficulty in receiving disaster subsidies, D3. Poor drainage systems, DA4.
Land taken by green power industry, D5. Complicated registration).
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Fig. 4 Geometric means and ROC-rankings of industry problems perceived by hard clam farmers in Tainan (A1.

Extreme weather, A2. Substrate degradation, A3. Serious air pollution, A4. Deteriorating water quality, B1. Quality

of clam fry, B2. Slow clam growth, B3. Pond and fish farm management issues , B4. Exotic shell species invasion,
B5. Excessive farming density, B6. Lack of research results, C1. Shrinking market, C2. Low acquisition prices by
wholesalers, C3. Production and marketing challenges, C4. High operating costs, C5. Limited processing options;
D1. Labor and workforce shortage, D2. Difficulty in receiving disaster subsidies, D3. Poor drainage systems, D4.

Land taken by green power industry, D5. Complicated registration).

L2 RARIL - i LRSI fERS 1 /Y 120 JC >
FEMERISREE | Fr 50 Jo/ehts - i LRiNE &
FEFIERS T - BRI E H AR R = i A
i SO T 855 e i e (K EL i B - B 2 B T
FHFRIL (D4) kB LHZ Ck
JEFIE I - Sk R AR E R 0 IR
6 HERIH R B S e B ]
RHE: > BI4n 1 AtEd 1 FHSENER ORI R
2.5 BIC > AR S - 6 Bt > MY
BRI AR LB SR ARG R B I 3 5 ] s 30
HJC - HER TG EI P ARG ISt
TR A S RS R T SR > PR RS
FE 75 g R AR 2 JH sk D 2 TH T A - B
(2022) RIFE Hi i o AR BOR (R it 1 e e 3

HiSRHARCRESE T TR T HEAAE | B
B R 2 - S35 BT AR RIRAE I
AR F BoR % - B A ER L0
TR BRI P rEBLR © RSl > Rk B BOR T
2y TRk EZE ) (green conflict) {EEEIHTITHEA
BRI R SR - gt (2022) FHEHHAILIE
F-CRRATARZ B BOR R B Rl B A4
HIRRTHI ST A M 28 - WA SR IE R A4
FPESGY M EEBPORIE A EE - RElR A
FHEEHG PUF AR EETE - BR (2022) ALK
EMSUEEIA R B - 45 RS ARRE SEE R T
o HRATREE L HRESOURE ~ AU ~ U
Fo MR - AT [ F E BORTHIAH R A
R ik OREIRMESRE R B A A > A
5 RS SRR



BRI S W BRGS0 AT 73

SUI

P B 1 SO - W o 2R S R AR P A SR
IRERS PR - HEELZRTH P BRE S B R RS - S
WA TR B S TR IR B Y — K [ S
BIHERF Ry (Al) M fe ~ BHEREAR
(A4) REEMLSE 310 AP > (D3) 5 IHEACRHE »
(A3) 225154~ (B]) WAHIAEINEREF BN E
WUIRREIE H o ANBFEATAE SR LR SRR =]
RECP R SRR P R S  BHET 3 b
Fe g B EH P E AR R E E H KT A E - BR
(2022) & e SCIGFRIE PRI A SCig A RSB R A
Fo NTH ~ KB ~ REAR ~ Ml SR
° 7 (2022) > $EMEMCUS TR IR Ry R R
T BIHIREAME R MM e F R R E
TR TE R\ g BRI - Wi (2023) FRRCEEH
AN AR ~ RN ~ BRI EREETT
Ge~ BT BT AT S R - AWM
DAFIEIEAS SOIR R H 5 20 2 S TR 20 f2E H
AN PAAS FIEE H B EE TR - RE RS HE
TfERE SO A A SE R Y B R T - P
AW FE A T P I RERE RIS I R E Fe 70
JSZ RIS 7 B S - 7 ot B B = 3 S R R
ARG -

G F IR B AREE E - HE R
(A1) Hibmsads - EFERZS ~ GRIEERY ~ i ~ e ~
FE ~ HRIRAZRTE - RO i S fie 255 A A Wi
% WG EIH P ERRAIRE  TEBREFE
R ETE H B B ER 1 - M s f i o S Sl
Kl e S EIEF B L JUH 2016 32 i B
HEARN > XIRTAERERE AR 20 - 30% (%,
2018)- < (2001) $& k=i T B A BRAE (4
HEZARW) HHESCEEE » Epcus s ~ iig
HET 2 B SOR A AL EE R IE - B (2017) BFSERS
Rigtt - EFAEICCIR A IRE R G CESH
RPN 1% - FEFH BRI SR BB L e B
8 A E R B EE - BEs [ Bk
4 HERZRSCCRSGER FEN M2 &R
HEAE KSR (2019) EBgTRH /KR 36°CLLE
S B E EAN R RRIE H T - KRR 40
CRIBIASEL - Al H = m /KR R =
7Rk ZKAL - SR JES /K T B i i s B G T

17 (fa[BAJE, 2017) » DURGERKR - HEKEZFHR
PRI —RAREHER Z /K B B o
K e Ji (2017) $EHIZKIEERIKIFE - ALK
B IR R (o K B R SR AR S RS A
AR DI A VIR ER - I
dh BEEE FEIRZNAVERE T - RIS
TRIZHES] (Chenetal., 2011) - ERESES T - EiflER
S ey R ARG S T R R A LR 1B B R R TR E
({77, 2009; Chen et al.,2011; [, 2019) - 255 (2019)
HRFERNAYIRIE - feH SRR RERIER 15
psu o {EHERY S RE R\ TR B R HE BRI 52 Y e il i 7Kk B
FEWRHERIE (8D 5 - 10 psu)ifisg B0 4 & i
17 o FotlE a2 » TRk BB 2B
MRS b b i RN 7K &k H AR AR vt 7Kk iR A B
& B VY A A SR SR IR
IRE » KRRFFT AM/K - 25 R /KR - 388
# (2019) $RHFERGIRTEN T KNAT  BAtE]
fi 100 kg Bk (10 ppm) » BEA0 pH S AR TERE
SR FERS e Sy ¢ 1. SERNRERRTER
EZKAT - DABGIE EE R g - 2. HER g HE KR -
WAV KHE AT 5 3. SRFERRIRHE 1E /K BB GE
BRI KRR © 4. ME/KIRRSE DUBERE 3 Rer]
B IE R 5 5. FRNATEAE B A L EE At i
AR 5 6. KRVZRERBGEE @ FUREEERUES
B3 ~ FOK RIS -t pH (H KARERES I LIREE
KE  RHARE MR  dpatk Bl /K
FEEVIR e R R 7. SCEE Tt m] DU EEE
J&g T 7K A AR AL - A0 - AR R R S hlHE K
R DIRHE RN TEBGE 2 (AR5 35048
Fit, 2017) o

HX Ly (B4) REAR  FELUPEEREGELAL
Fels T REE H AR TEERINEE - 55 (2019) ¥R
HABHRIIKIFE - $i5 o Bt R 2 A S g vt B 3 Bt
BEMTE ARV LA » EKIFIA — S L&
AR 1R HEESh A FRRE R K TR At - 2R
hiEREG S - BEERRNEEY) o HELE
(2006) $& 5 AEH e iR R RELAYD g @i iy 7 =5 |
HEW 7K DIM AR I e s A S A o =5 it e
B R AR AR AR DURLITE RS Bt - S9OMEEE
IRF AT ficEE i A AEYIHERCR - EIELEE (2019)
T2 R OoCE L R EEAEY R HE - HARR
BTG - BRI e TR rg Pk



74 tHiEE

TR - BN BRI HEBh 2 e b il b
BN RIS EVDUEAT - VT K S TR T A S R
BHARRIERSRE -

MAE (A4) KEEALTTTH 2 CE KB
RISEHEZ » A2 ~ T3EEEWRK - fiE - B
5~ PR~ JRE S - IREVE R - BEERS
B A R RE BRI B M v - IR T P R R
HhF FRUREEE - BSF (2020) fERIELAEFEHK
W Ry BKBERNUKEEY EENKFEZ —
(Hussenot and Feuillet-Girard, 1988; Munsiri €t al.,
1996) - BR<E (2019) 42 ke B BRI B HE L
IR REBLK & » DUtERs RAFETEEREE - B ]
BBt A R Ik A SR, - BRI BEAS RIRFAJ
R EHHK - B AUEIREE IR A LA - 2@ 5L
€ ERRERY > ERTEaY - SCEIREEE -
H iy SOt A R LA B 0
Tt 2R Rtk pH » IR &G SRR
AIASRHEE SRS & (5, 2019) - —fi
S » R ZLERER SR B - Al B R m s
KE OEERERATUEE R B - BUFHHBha IR E
S SERTRE AR I A a i < S - IR IR AT
2 B G /KB RCRAY MBS INE R - B3
(2019) Z R BURT kB8 Sl 2 i i R A Fe it
A7k EARRR T b H TS ] R ek - 5
SRERHENESRS - BE 0 F (2022) #HA
P ARG B B B S A — DA R H B S R
I PR R 2 BB ~ (2 A2 T
U M B {5 P vt JER TS R R S5 2 A B v ) L
B TR ORI © FR e /KB RIR R A —
FEIH P AR A 52 By A8 f it - S RERIRF A
FEABHEITHSG AR LB - KIE ] REZEK
IR EIECTEE 24 - iR ERIRFTERR - B
RS R 5L - WRE BB 5 2 P T3 )
R RHZEA BHEENIREC — -

ol

A St — 18 i B . B R T A SR A
AT > IS T A W R R A SR
RERGIEIERS - KSR T P MFGEMER 5 7
FIHELS 20 fEIEH o IRERGH A FIEE S > wliE
T I 2 8 S R B 5 17 A ] i e ] RELRG e 12

B HIER R  E BRI AT S
SO TR T 7 A SE RS A B R B - SRR
74 s K St 5l PO T SRS D HLER 45 IR S e
B IR TR H BHE 2 AWTIEZWTsE A Bt
ASCIGEIHE SIS - BR T IR BB SIS 2 3
THIFS T RE RS - JR[RIRH AR BRI 23T 5 R I am ey
#7 » BIAIARFT A TSR RRABER T 2 A
Sl iR BRI 324 - o B S DABE R i
TR B RERa g - 2 B AR T e )y - 3%t
HEBEAE R AR - B AEYINRER LR E
A NIRRT T B B A A P el - T Eey
AR ESICRA IR — A7 R > TR AERE 2 HIRAEE T
SARAH/INSER © ABIFSE AT SO 25 W B LA ]
REEG - JIREDE (A B ER IR S 2R P Y
SR TEHt I SEREE I 2 R > GR{blE
FIARLGTT > IRIFEAER R PR SR > MR BRIy
RER AR RGBS HE - 2R E BRI
BRI REMERY AR R R -

B

AWFFEfR 113 R RSB £ —
R BGRT ERIE T R S f 0 3 TR o K
WFFERTEAERRT (113 B2R}-6.1.2-7K-15) WZ B3Rk
R o AW TR E 5 S R AR DUk
FE W SR AR R EE S PR L gy - TR BRI i Bh
BRZCHR -

225 30k

T 52 (2009) A [F) I8 B & B BT SCkS (Meretrix
lusoria) WJBIERRFHETFI I S FE 2 W58, BTI%
FTAEKE YR AMZERT RELERSL, 78 pp.

fAISEsE, ESE (2017) SCIA#ETE. /KRBT T
10, fTEPEREE ES/KEREAT, 53 pp.

22— (2022) 74 AEAS Y B SR\ A B 43 AT - LAELE
FARCSUE Rt BRI E R KB K B Bk AR
B LIE 13R1, 124 pp.

e, BRIBEE, BISRE, MIEME, BRI (2019 X
M. SR RIEML T (BRE, FIREE
), 7K EERABERTREFI, 26: 19-38.

JESE (2017) SCISRERAEERAE Y. BIEEE R, 535: 14-
17.

JERERR (2024) EMZERAERZEAY BRI RN R
B~ AREGEFTE. TRREETRERE, 202443 H27H.



BRI S W BRGS0 AT 75

Bl B https://www.chinatimes.com/realtimenews/
20240327003132-2604052chdtv

JE S, BEEF] (2006) THEET AL faE
BhiE. 7KEREEEH, 16: 35.

JEEE, EEF 2019) IGEE M E S EY KL
5. 7KELELEN, 66: 35-39.

i S, BEER] (2013) SO E AR E LB, ki
B2, 43:17-19.

PLgE (2022) REIFEAUBCRIVIMTELGEAS © DIERE
IR BB R B BRI, 224 pp.

ZOREE, BISRE (2019) SRR LRI, AKEEER T
#: 71, 26: 83-87.

ZREHL (2018) BERE SIS IR A AT, WA A BRSE
BRI ZER A SR R .

SRR (1998) Sy E 12534k B PR BRSO BE 3l 2 PR
HAERS. LR, 610 pp.

TRHER, (2024) B2 B RS S b R
Cinsgas. sh@iiit, 202443 H20H. HH
https://www.cna.com.tw/news/ahel/20240320036
6.aspx

TRELE (2021) EESUGE T A4 A B PR A o AR 43
Mr. BANLE HERHCR B K B B ek AR AE S 1
E AR 134 pp.

TRISEE (2019) BRI CIG IR H A SEAIE AT, BN 2
HIEREKERARE R L, 66 pp.

FEREE (2013) FREURSE A SRR Bl T8 < W 92 -Fkigd
WA= 1 VAN RS Gik < i) PN X A A 5
ERECEERGHERE.

BR=3E (2022) REVRESAUEBE OISR TR E Rk
RER B Tk BT RSt g serriE L
#sL, 105 pp.

BEIISE (2019) STIAA-FHER. STIGRIBMLETE (BE,
BIRETAR), RAERERFTRT, 26: 5-14.

BREG D, TRIRTS, ARIEHE, 3FEse (2019) B IG#
VHLE SE B RRRE LA R SRR A 0 A . AKEEER, 68:
44-49.

HWH (2013) FEAMSCIA BTN AEBETRCR AT B
STEBABHSSHE TR T3, 85 pp.

BIRE (2019) SRS RA ST, USRI L 2 IE
(ZRE, FIREFEMR, KERBTRT, 26: 67-
74.

BB, MIREE, FFEERE (2004) (ORI AL o T
R ARG EER]. B EEE R iR B it
ST 2004 FF R B T BT I A Erim S AR, 489-
502.

HEH, Higih, R, TEE 2004) STERRE
FRELA FIR U IRIIRES R RIS R, /KB, 6
6-9.

HIRKE, PRER, BISRE, MIEEE, Ze, PREFEE, i
B (2018) EECHEERTE A AEARR Y BOE B AR o

8

V

B7. YEAIHE, 48: 67-82.

TSR (2023) BRI 5 A W 22 58 5 T R e B R
REBLZ WTFE. ZKEERTSE, 31(2): 45-62.

PABED (2024) R C0S E i e 4 kG R BL 2 A s
7. 7kELEEH, 86: 13-19.

BlEng, TEIE (1984) s A TEIH W58, ZiA
7k EE BB EERR S, 36: 99-111.

B, &, BRE (2018) B EEH SGFEERM
PRI . SE A BRI, 33(4): 279-283.

I, J751F (2020) ERIAGHEER | AMREEA
RO JECSRETETAT . R, 20204E5 23
H , B H https://www.agriharvest.tw/archives/
37534.

BALRRITSEUD AT (2017) EATE RIS VS
B IRSE TR REES. 2017496 H12H.HUH
https://town.chcg.gov.tw/fangyuan/04bulletin/bull
etin02_con.aspx¢bull_id=250001

ERTHBUF YR (2023) ERmikESERN. BE
file:///C:/Users/user/Downloads/%E5%B0%88%E9
%A1%8C%E5%88%86%E6%9IEY%90-%E8%87 %
BA%E5%8D %97 %E5%B8%82%E6%B0%B4%E7
%94%A2%E9%A4%8A%E6%AE%96%E7 %8B%8
0%E6%B3%81%20(3).pdf.

FIEh, MEE, PR, BE—A (2001) EBEIGH
EIART. REREEEE, 114: 91-96.

BRI # (2023) SR W SOl 28 e A S5 T ol P i 3 A B
JREEPRAETE. BN R R B AE K AE R T R
fiFt-3w¢, 80 pp.

Bhimg (2017) R JeiGERR - FEII R ILIG B i R
L. BIEREER H T, 535: 26-29.

g, KEE, HER, FEE 2019) BEIGZ
IR, )IaRIELRE (FEH, ZIRETHR), K
FEABEFTRF T, 26: 53-70.

ARk, EfezE, MER, =HEH, FEEHN (20200 K
TR R G2, JKEEG, 69: 55-56.

fifim's (2005) fii% 2 @ MERF & Bl B 2 JB MR R T Al i
X PURTELE R, BERERER, 177-219.

Ahmed, N., S. Thompson and M. Glaser (2019) Global

aquaculture

feay

productivity, environmental
sustainability, and climate change adaptability.
Environ. Manage., 63: 159-172.

Chen, S. M., C. H. Ho and A. C. Lee (2011) The immune
responses of hard clam, Meretrix lusoria under
acute temperature and salinity stress. 9th Asian
Fish. Aquacul. Forum, Shanghai, China, Asian
Fisheries Society.

Edwards, W (1977) How to use multiattribute utility
measurement for social decision making. IEEE T.
Syst. Man Cyb., SMC-7: 326-340.

Edwards, W. and F. H. Barron (1994) SMARTS and



76 tmiEkd

SMARTER:
multiattribute utility measurement. Organ. Behav.
Hum. Dec., 60: 306-325.

Hsiao, S. T. and S. C. Chuang (2023) Meretrix
taiwanica (Bivalvia: Veneridae), a previously

Improved simple methods for

misidentified new species in Taiwan. Molluscan
Res., 43(1): 12-21.
Hussenot, J. and M. Feuillet-Girard (1988) Crevettes et

sédiment. Le sédiment des marais salés aquacoles
de la cdte Atlantique. Recherche de paramétres
indicateurs de la qualité des fonds. Aqua Revue.,
17:25-29.

Munsiri, P., C. E. Boyd, D. Teichert-Coddington and B.
F. Hajek (1996) Texture and chemical composition
of soils from shrimp ponds near Choluteca,
Honduras. Aquacul. Int., 4: 157-168.



BRI S W BRGS0 AT 77

Hard Clam Farmers’ Opinions About Aquaculture Industry Problems
Across Major Cultivation Areas in Taiwan

Ching-Min Yang

Coastal and Offshore Fishery Research Center, Fisheries Research Institute

ABSTRACT

The hard clam industry, which has the largest aquaculture area in Taiwan, has experienced fluctuating yields
and even mass mortality events due to a combination of factors, including extreme weather, leading to operational
difficulties for farmers. To explore the problems faced by the hard clam farming industry in recent years, and to
understand the differences in the needs of and issues emphasized by hard clam farmers in different cultivation
areas, this study utilized the investigational methods of field interviews and questionnaires to rank the importance
of the industry challenges faced by the farmers in different cultivation areas. The results not only presented the
ranking of the industry challenges by importance, but also identified the three leading common challenges faced
by the farmers in different counties and cities: extreme weather (A1), invasion of exotic shellfish (B4), and
deterioration of water quality (A4). The next three material challenges for farmers were: drainage system (D3), air
pollution (A3), and quality of clam fry (B1). Extreme climate, high temperatures, and heavy rainfall in summer
were the most concerning for the farmers. The results of this study directly align with the aquaculture industry and
provide the industry, government, academia, and researchers with a reference basis for addressing the risks in clam
aquaculture and improving the yield rate, thereby strengthening the industry's resilience against risks and solving

industry problems by addressing the actual needs of the farmers.

Key words: hard clam, hard clam farmers, industrial problems, questionnaire survey, analysis of farmers’
opinion
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