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Executive summary

This is a pilot project for developing a sustainable farming system for the highly valuable
tropical sea cucumber, the sandfish Holothuria scabra in Hong Kong. This project aims to
diversify livelihood opportunities for the marine aquaculture and fisheries industries in Hong
Kong, taking advantage of the high demand that exists for the sandfish in local and international
seafood markets. The ultimate goal of this project is to provide knowledge, skills, and training
on sustainable, low-cost sea cucumber farming techniques to local fishery communities,
promoting employment opportunities and strengthening our aquaculture and fisheries industry
in Hong Kong.

This pilot project established and developed a farming system that allows fishermen to culture
sandfish from juvenile stages to adults. Our project identified major challenges in the initial
establishment of the farming system, in which the acquisition and transportation of the
juveniles to Hong Kong typically trigger mortalities due to bacterial infections. We
implemented a monitoring and control system to assist the rapid recovery of the animals after
transportation to Hong Kong. This enhanced the survival of the juveniles and allowed them to
start feeding and acclimating to Hong Kong waters. Our indoor system provided year-round
support for growing animals. They showed good growth, health, and consumption of the food
provided. In addition, our outdoor system successfully supported the growth of sea cucumbers
in the field. While the indoor system helped to keep animals year-round, the outdoor system
facilitated their growth. However, due to the seasonal nature of Hong Kong, the outdoor system
was mainly effective during the summer season, while the indoor system was more consistent
throughout the year due to its capacity to control water temperature. Both in the outdoor and
indoor systems, early juvenile sea cucumbers showed higher mortalities than older juveniles
and adults, requiring more control and effort to maintain. We developed tools that will allow
fishermen to design their own farming systems with the best densities of sea cucumbers
considering target growth and financial costs/incomes. Additionally, we developed a low-cost
and effective sea cucumber drying system that can help fishermen with the commercialization
of the products in the seafood commerce.

Overall, the success of this project is evidenced by the implementation of sea cucumber

farming in Hong Kong and the training and experience gained by local fishermen involved.
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1) Establish a detailed protocol for sandfish farming in Hong Kong, optimizing

juvenile acclimation, survival and rapid growth.
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2) Develop and compare farming techniques using indoor ponds and fish rafts.
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3) Develop low-cost feeds using local food sources and compare with commercial

feeds in terms of growth, survival, chemical composition, and nutritional quality of sea

cucumbers.

Y~ BEEHE R ARZ IR Ay SR - 100
4) Develop pilot trials for low-cost drying meat technology.
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5) Conduct a series of workshops for the fishery community regarding proper farming,

harvesting, handling, and drying of sea cucumbers.

I ERORE - BRI ERE - SO AR R RS 2B 100
6) Encourage, through direct demonstration, training and the dissemination of
technical information, the development of sandfish aquaculture for small-scale farms

in Hong Kong.
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compare farming techniques using indoor ponds and fish rafts.
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sources and compare with commercial feeds in terms of growth, survival, chemical

composition, and nutritional quality of sea cucumbers.
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WK, T, FAMAERE T HERMERAVIEEIE (A0 Nitzia sp 1 Navicula sp S5WTE) 1Ik:
R

o TAMAER AR LA JE AT Y B i = A T LUSR LR AP RO BE 2R ),

o JEMFEEERW IR ELIR. EARBERT (250 ZT1) , 0 AN TREIN=E

. (20-24°C)
o A TIIBYLE RN, AR O R A A R IR R

o FEMEAT ROHETE (MR PR — NS BERIR R )

o JAMRIEEARIERTEILIE Guillard's £2 B8, 2 TYHE, FHELLTFEKS @ a)
RYEREE, b) BEREEE, o) MESBIEGY, d) HEEERE, o) MASR, BLEH
Ve R DA 308 A ) T B = A 7 K S VG R S B A 45

o EREEAIRAFTEUKFE hRRE . BRI,

o VRN VEES A, VR, eI ZERIRE T,

o 02 KIS MIIE BRI A MEK  (25-30 ppt) 1RSI,

o JNARFHEI

o 1E 121°C T =AW 20 475

o (EfEMIAIIGEERAFIED 24 /Nf

o EFMUBEIHEREY

B S SRR R R AR W TP RS E (RE) MR, EEMMTE 3-5 A%
FERIRAF) 1020 55 CF¥ 5-10 30) RU/REE, ATk o] AFE B ARSI, (B
AITEREAE 7 RPN, @R KB ARk 2.3 %, RS2 -
SMEH) %6, fhEtREE R, ekl RIRIEEED) 1/4 (1%R8E*1/4=0.25%) , AREE
WG INEREE R, EEER] 0.5%, DIBER 1% WSMEAKR) . T (B8 & 3001

3l H KHIShREE| 7, HisE CEYEEsd=1.97+1.03 72) . 58 300 E8WHiE &

HUR, BB ERSD, SRR R/MEEM (1 i) , R A SR R AR
%O
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30 -+

25 1

20 4

L

L

15

10

] 11T
o+l,l,,.,,.",,,,,,.l,,llllqu,.
PSR N CINC L P BPC IS JC S N I S

Number of sea cucumbers

Body weight (g)

8. BIBRMPEREM 300 &€ 3 HiRBSHCEEH -

LR 2 hnfap il 5 3 8 0 RE) 300 £4hZ i il R i, E Mg KFEE 1% Z Wiy,
4, EEAEBIGETER ERERE, (T A 2B R EHE R

1.97g x 1% BW £ K=1.97g

1.97g x 0.01 = 0.0197g/ H /{E#E

0.0197 x £ K 300 #4512 = X 5.91 o

591 x7 K = 41.37

WAKE B By i EE=1 0 50 5 B 3 A KRS, RkAXS @
WESESE (BiRYME) =41.37x1/ (1+5+5) =FH 3.76g (5K 0.54g) .
k(SR =4137x 5/ (1+5+5) =f50H 18.8 7 (4K 2.69 7%)
faky (i) =41.37x5/ (1+5+5) =5 18.8 7 (£:K 2.69 7).

RSN S &2 300, ARIEAREE & 2% 300/10,000 :
o EIT 025%M0RBENE, £ H 3 FATEHMEE=25 x 300/10,000 = 0.75¢
o MMEHT 1%MIHEE, FRKIVE=0.75gx1/0.25=3g, FHIE=3gx7 RK=21g
o iRfiEdE (BBYEE) =21x1/ (1+5+5) =191 w

o ¥y (EKHZMR) =21x5/(1+5+5)=9.55¢g
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o B =21x5/(1+5+5) =9.55¢

SRIM, e EEERLUVNE (1 78) AN, RGNS IERER 1.97 7% (=2
e, fRAeEMEREIN, WEBHEE "300 "$h=, Bl 1 g R (875-1,75) /4=1,75

3
)

o 1 fiBEAM=175; 2 A EAH=175+175=3.50 3%
o 3 LBEEH=350+175=525 7%
o 4 TTHBEM=525+175=700 7%
o 5 TLEETEAH=700+175=875 7

Kk, fgl 2 vl B SRR BOR ATEER A 110,000 "E$hZ 350 i,

FITA B 2L BB S B E AR A T S AR 25 1] P SR BRI B O Al . B BRI

AR ERIE, DMERGH— A AaRER T, BREHEN Y E,

FEE I P S FnA s B BHER AR 1%, FRAMAR TS Lo fk e 2 N E T R RIS, AU,
BAM S AT T o FH P S R A L s ok R O T R RN s M R O G BB UL, P SR (AR IR
TR IIERMLRL, MERRACRkyE (HPLC) oiralEle, MAIKER, MHmEA SR
(K 20%) HOBKE, (EMERIERERIRHAERREME, SLE TR RS
RIS & (6.8%) TS & (0.5%) o TERGEGERIAMEENZ M, =L
aE (WHRAELT) A - LLHEEAGER, fEAMEERIT, PrA 2B AT
BRI RIEMRAEE IR, RN ERRR, StER. MR EREME, SR,

FAMEIBLTT BA RS B R E R, AEA A BA H A E 2,
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* 3. (ERABFRMAERNRENESHNIEEER

= BRI

= REEgRE | DUAH DR B B A gt

SERNR 0.33 0.45

-2 &k 0.18 0.27

FRE MG 1.1 1.45

. KNEME | 0.52 0.67

UREER Tmmm 1 oo 0.29

ERM 0.15 0.19

4H &M% 0.06 0.08

RN 0.26 0.34

4R RANE 0.27 0.34

HEM 0.28 0.48

RAGEWE | 044 0.66

IEVERER | RN 0.45 0.75

RV 0.16 0.26

HNEM 0.19 0.31

[iEYira 0.15 0.19

RBREREE 4.75 6.73

Table 3. Amino acids profiles of sea cucumbers fed with commercial and local-based feeds.
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7.4 U0~ GES¥ERARZEIRTHYEREEEER - 4) Develop pilot trials for low-cost drying

meat technology.

WEENMTEZ2Z2ENSKEEESERNBERIR - S2RJUERAMEFEMEE
BEL - WIUREMZIEES - B ERMELL  ZIEE2EBEMSHFKES -

BHEBREEEJE - Hal - BZBRFZIEESHE - RPEHAES 7 —2 K -
SBUNTE  BRAREERNESRIE (B 9) - ZHABRUNER 1) ZRAM
(B9) 2)85 -3)REUK4)ZE (B 9) - ARNERTBEBYFRESER
B RSETT - BB - REREESZLEREEAKY - NEEEEERERSNE

BEEE  BRBNEREEHEEMENESWE -

TEE . EEFRENDEE

DA

AT

4|

FEEEBSHNE - HE BN EIES
BEBE2WNT  EZIERUR  -EEEAMES  F—RBHEAERRKEENAEEES
MW ETEAR - BEERRKERR - REREEEKP - —RERT -3 28
SE0FEM 1 2FE - W AFRERRFEIERERUBIRERER - £ @870
BEMmK (60-80°C ) FAFES - REMERRE - FILBED  ZRAWELHERE
BIRRARFEA - IHEN—ESH T - B2ZEHELE  ZHNRESBEREERIEL -

REBSABREERE - IDA$ - 8AFTBEL

\\>§r
all

Bk

AED 1| nFE - ERERER -

bl

R EBR TS E -

MRFAERMEE  oEREAREER (B 9) - BFIE BEEZRNEZ2FEE

EXEE  HZBRENERBE  SERBEEZSNRARD - TREBENHEAEZE -
BRSLhETEEEENE - REBVHNHEAZAR—R  RE 23 X - BREFEE
TEZRIE=—REMR - F—RER - LKFREIEIESRELSR - RR20-307
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g - F_RBEERRE 2-3 REBET - WWRFUE—DBIRESWPRIKY - NEE

[m]

\\\>
\\)tt

PN

W
&
B

)

=c

BERE  WEBEMBFRESEREE - SHIIE - FB_RAE

BHEKBEEE 10-30 25ERID] (B 9) -

SR LS ERE - BOETLZE - BERFBRRAETARIRE - ZIRBEDPRERE
RKEE - B%  LEFRREKX EEBS'BENA - SERIREEMM (B 10) -

ABRSnisE  UMKBRE FTERNMAERIE -  £2/EMER - oAEFEES
SR FEHREFZEEHE (B 9) - Hal - HMRAE S MEZETTE | REEMMKEZE -
AL AT 24 /N5 - MUK /R TIHE 40°C NMETF 10 DiE5TAl - BB AIENE

PR ER -

& IBRZEHRNENTE  RMUE rEE R E20EmETELED T - GRE
N 'wKD kD EBERERSENE  SEmMETFEREER (P<005) (X
4) -RBRE GmKIZERD  ERESESNEmERERS

RAKBEP  KNZEEFEINERAR - EHESERHEAENEEEENE

ISR - BBEZ B IUREZ SRR HE B £

\\)pt

FEHESESE 51.5% BB AREEEENK
R ZRfET - MREER  QREZABREENEESENSERESNIMEFEES -
UGS - Hri s RS ERMEAR ST AT FEEE - RN - 2RSS PR
FNnEEmE  EPRNENRRESRS - MLZRNEESERE n-3 KX n-6 5K
NERREE - aEZEREANSITEN  BE2EILFIER  FhIZERAMK (1.576

52/100 52 ) EHERREE ( 0.876 52/1005% ) °
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R4 EBESNIZREESNEYEBER -

Parameter 228X Fresh sea cucumber $7f# | Dried sea cucumbers E2J§
w2 w2
Protein (%) & FE (%) 17.24/-0.2 51.5+/-0.3
Lipids (%) NE% (%) 1.15 +/- 0.1 8.9 +/-03
Ash (%) IK'E (%) 16.1+-04 35+-0.1
Moisture (%) /K25 (%) 65.8 +- 0.6 63 +-0.1
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75 A~ RAHMRSESEFER—LSIHNES Z EHRE - Wi - mENE fIHV LT
{E3} » 5) Conduct a series of workshops for the fishery community regarding proper

farming, harvesting, handling, and drying of sea cucumbers.

7.6 N~ EBEEEENE - B EEER  SEIEEARE/ SR B2R
58 - 6) Encourage, through direct demonstration, training and the dissemination of

technical information, the development of sandfish aquaculture for small-scale farms in

Hong Kong.

B R B AR RIREAT I RAY, KROg (B 5) REEMERINES), iR
FREEfathlm B2 BRI 2 (A 6) o fExREEmE A/ —E5y, MBI T =18
e G RIEBRT Y A E AR, —(E B L pgBA%) , REIAT 53 A RN
40 40 BLE E RS B TR R AREAEE I (B 10) , BFEYERE R, P iR
MR A BUBRER I B 22 Jmatk, 0 Ay S22 BB I R R PEROAR KT A th, FEFRAM R A
AFE L, IR A RS Bk B RoNE EIT R E AL (Victor Sit JSE4E) &2k, ER
BRI T FRAE B VR E R S RO s (REUTAED
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10. ESRRBITMHNENGF - ®ELFEED - BMIERERERHEE - #RAT

B . DEHMHSEIFENESRETD - NS SRNOUEREPIZENREESS
{8 S ez B R1E -
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8 KT

VEX4 55 BRI — 0y, FMOACAIE T~ T E, ANEETEIRENEI T B /S
PREEAL, S5 E T2 AT AR Bhif RAEME R A BE R B EAG B S B ARSI e ik, S5 1H
T HZLUARIHAY S RSB Bt R, TR0, Bl M — 86+ 2k 38 B MBS 3l T B A i
H:

T AIGIT R AR R R, RS — (8 NIRRT T B AR,
AR ERE KA RIS, CARERE 8 2500 V07 KB R AFER 8 100 5 kM E 4
FE, MBHMERERLITEG - fiF (CIESEETARE) BIRAKI A REK 20 #ot,
MBS 1.6 HoT, T K/NOIER (400 7o) RUSHE(ERK S 7.82 #T (CRUFE T
) o BAEREERAE RN TORSTAMRGR, £ AR ES 600 o/ FIKagH s,
15 S Eh B R i 5 R 1 400 SE R A= R PR 2 818 H o & 8FI-F =2 EE A 4 3 IR 2244 1200
ENBHIEDL, BEBEIFECREAEMFTE RS 75%, EERFERREATHE 900 5%
s/ NS, THEAVEEABRRP T @K RESGH6 1, 158 —F,
5 E L ATEBR AR SR 7,780 WEWS CEERUAHTES) |, & AN BIEKS 1,920
VRIS, WA A ETANE, EXZUEE R, RBDE R SRR EE M AR,

HE ERENLER FHEYGME 3

HKDS$ H)HKDS$ | HKD$
EBER | BESZ (1,200 R) 1.6 1,920
VHFE 20 160

2,080
BN | #5900 R 7.82 7,038

7,038

EHHE 4,958
PR | A% (50x502K) , Zfy5F=14 {EEH 3,900 278.5
LEDES) | s (5x202K) , Ffnsd 3 4F=8 HiHH 1,500 187.5
sl (i H, ¥, ME7%) 300 60

526

1 3 H5195 1R 4,432
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x=5. UMEBSEERBINMIEEE - BER 1,200 & (FEXRRB00) -

EEA 1

iEH 2

iEHA 3

iHEf 4

HE 5

B 6

-$7,780.00

-$1,920.00

$7,038.00

-$1,920.00

10

11

12

$7,038.00

Profit Y1= 2,456

B_F
E

-$1,920.00

IN

$7,038.00

-$1,920.00

$7,038.00

© |0 [N [ o

-$1,920.00

11

12

$7,038.00

Profit Y2=
15,354
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9 4BaE 7 FER Conclusion & Vision

It EERIH H O R E & R3S nI e N BV I8 2 -t /8 2 (Holothuria scabra) B TE 245
HitE - THEW B IEERAE R KE BANCER I AT S - THE FI AN
FHBRE R TG B G 2 = 350K - TH B Y 122 B AR i s L vl R H B plcAias
W2 BERGTAYRIE - FRe IS > 2T AMUAERATAE ST - Rt - S=ORAIE TIFH
Gl R B KESENDEERM - EELERE R - BRME 7 —(EE8E AR
& nETRERRE S ETEE2 RIS - BB EE K » AT = NEi
LUK EANMagE R Z R T & - R 12 HANEERET > BT BT LAETE
A% TR - TH - 55ITnaEs -

WM Attt SR E M E B AR RE NIV S Em - ISR EETS - [FRFHY
sEAE BB RV B2 BIE SRR 28 - iR It SR bRy AT - A
FREAYFEEEORIRN - A S 2R s - IR & BN K E B IENRCE &R -

This trial project serves as the pilot program for developing a sustainable farming system for
the highly commercially valuable tropical sea cucumber, the sandfish Holothuria scabra in
Hong Kong. This project aims to expand the livelihood opportunities for the marine
aquaculture and fisheries sector in Hong Kong. This project seeks the advantage of such high
demand existing for the sandfish in local and international seafood markets. The primary
objective of this project is to empower local fishermen by providing knowledge, skillsets, and
training on sustainable and cost-effective sea cucumber farming techniques. Thus, to seeks to
generate job prospects and boost Hong Kong's aquaculture and fishing sectors. This pilot
project established, developed and implemented a farming system that allows fishermen to
culture sandfish from juvenile stages to adults. Animals were successfully being acclimated to
Hong Kong waters and grown under controlled conditions using indoor facilities as well as
outdoor fish cages. During the 12 months of implementation, we developed data, tools, training
and experience for the fishery community in Hong Kong.

This project has proven the success of the farming system. With the use of the farming system
developed, local fishermen can yield certain profit by farming sea cucumber in Hong Kong.
Platform/Collaboration has also been established for connecting local fishermen and drying

technique.
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10 E2HH Declaration

ANFr iR T S e B Ba Mo & i AL e A ROAR R nE 8 B a1

LT TRLET Y - ARSERic ity Bt S PP A R3S =07 BE A RO S X B ek
AT AR BRI AT, i ACEEARE Bt K 2 BR B AT IHE S B e BRI G I RR Y
ZHE,

ARHERTREIEMTERL, FER, Miamecdag, A~ 8RR RE8EeE
FEARINLE,

pal

T, MRERFLANK FBEEBHERE, Fritmife R AeE LB g ko & gaiie
TERHFRESRESEZ B EME MLL PR HUEIAEE R REEFRGE, TARAK Bib
FH R

1. A BT & B2 R PR . RN T, Se BB, S0 B o B A
T A B E R R, ST A f S A B AT Re il R E 2 B AR

. AR EE B A AT 28 BB AR AU

2. VA DMTAT AIETE AL H f i 2T e s i R R 1 fi i gl ass (RILE
ERMERIEER) |, ANim S MATIA, TEVENREE. RV IS B B nE S B M A
ERRIAT R &

3. EETA GBI (M EAMEMTEE) B/ S IRCERTH S BN 7E80H
H, THZARUEMER) 3KE (BEEANTIEER) /78 TIEEDIERERT (kB &
VR %N UN

%8 Signature: %{@
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AtEBSRER (BT HE?

Why sea cucumber farming is an excellent opportunity for local fishermen?

RIS ST HE

Sen Cucumber Sea Cucumber fSwa Cuc

umbes Bea Cucumber Sea Cucumber
TR 0059

Australian Sandﬂsh Aus!raldan Sandﬂsn Australian Sandﬂsh
(5-Tpcs/303q9) (7 - Opcs/6059) (4.6pcs/6059)

Poce Par 3039 Price Poer Box (605Q) Prce Por 6059

Reotal Pnce Rotonl Prcs Rotail Poco

HKD 1498 00O HKD 3100 00 HKD 3480 00
Membarship Pnce Membarshup Price Momborshup Price

HKD 1430 00 HKD 2045 00 HKD 3300 00

REEN maay

KERE: B2

Aquaculture: Sea Cucumber
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;}%Eﬁbﬁ: RE[EBF

Aquaculture: secondary
crop

. WML RAN
Integrated Multi-trophic
Aquaculture (IMTA)

s (ENEEAER
Low sea cucumber culturing
cost

IKERTE: (R KENRBENER

Aquaculture: multitrophic boost health and quality of other crops

% 7K'H Improve water quality
V3% R 8R4 Reduce propagation of pathogens
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ARG + ZKERE = TIRFEUKERE

ecology + aquaculture = sustainable aquaculture

HAEKERMEDRRBEVLE

Minimize effect of aquaculture activities to
the environment

HIFIERREBRIOE(F

Maintain normal ecosystem function

o MERZP: 180 -330g  J;

i W S ety

- BREB S E P B
o ETT A ER

- HEEREITEZFA S EN
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Case Study: Philippines
JEERE

Sea Ranching Sea pen Farming

AR LKERE ARG ESE/EERE

-ERREAEN - SRS EIRMAUSKE RN

B8RRI B E - 7 Bh IR R R W
WA RRAERB ALY
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Aquaculture Benefits A\ T Z7EHJ{EBE

R»,

- : —~—l

S

S RERES IR S B RAET) §

‘\ -

WEIERE R S?

How to feed sea cucumber?
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Important Notes j+ & E1H

» Grind the feed as fine as possible #§ 5%} BE{S i 4R 1F

» Turn off your filtering system before feeding B AT RE R &
* Mix the feed with water until pasty #§ 858 /GRS A A4k

* Must use a pipette to place the feed into the sand 478 F IR B i% 5

SN UL

* Turn on the filtering system after 6 hours 6/)\B5%% i BRI R &

* Check the sea cucumber faeces IR 255 2 ) 3 {E

Sea cucumber faeces ¥ 2 U HE(E

BB RIERRITIE

@5

R TR

k!

AR EN

e ot R

nE% SRR 5 A8 AT G B

E J-chi i

&7 58 BN WU

WEH B O W

)

REM BER..©
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1 FEA R 2. YOkEE, ®EMT
X & BWHIK
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