Ui 2
A5BNEANS

1. Yanza
1.1. anwauznaly

Udmezia  (sea  cucumben) udnilufinszgndunds  dneglulan
Echinodermata 4u Holothuroidea (1171910 holothourion = Uawnzla, eidos = g‘di'w, ea
= nwaz) el dindvunuvdeunuiiuyusudi udniifdesinduddiuiiess
dalngisusadugunsanssuen adnevueu awneeuyl (Mackey, 2001) wisoandu 2
A lukwiueu fe suUnvisedin wazAwevsensvin sulinvziitenuiney
souln vhuthilunsduemnsandiuin wnveslamsiaidnvasiiunnmatusenluany
ANWAZNITAUDIMIT 1Y WUIALUUAU (peltate) %wuiuﬂﬁwLaﬁmmmiagmmﬁuﬁm
vz wwnifidnvaruanwunawuuisld  (dendritic)  asnuluvdmsaiidndungnaunay
LL‘waqﬂmawaaqaaaaﬂ”lumam mwmmmaﬂwmuwwuuﬂ (pinnate) axnuluudansad
ARBRUAENoUTinNasNALuReUUidR T lndy  durherdensuiinusynousieYes
Jailemstugheuasiinsetueozdmsunaniudeufing (respiratory tree) wazdld Gnd
11, 2544) Uamziaiiuunniluanaiaiy vedaflauinlvgenite 1 wes viesdadauindn
WEd 2-3 WwuRes (15ual, 2545) Yaameaiineastinuseuna 2-5 U (583 warAe,
2551)

(peltate) - Wentral aurface

ﬂ'l‘l/\lﬁ 1 é’ﬂwmvmﬂuaﬂmawﬁwma
‘Vlm Purcell et al. (2012)

1.2. A15AINAINUNIDUNTUITIUUALAMUNAINTANY

Conand (1998) dauamgialiluetaudnsdnd (Animalia kingdom) lwau
(phylum) Echinodermata %u (class) Holothuroidea JagUuilsngauimuiuddmetaialan



Useanad 25 219A (families) 200 @na (genera) WU 1,400 wila (species) (Rowe and
Gates, 1995) Tusuuild 2 296 Aflsuunedas 1 iia &1 5 29 ATsmruLANdn 50 vila
witlad 100 ¥fin wagdn 5 29 S1wIuNINNI 100 Bie WABLE AT ATS LN SN
46 wila (Fell, 1982) wazannsAnwanuvanvatevesUdmeialuginiaud@iinas Juan
wuURamziadiuan 9 1A 286 viln uazluvagiiningdes fe BuifemyTusendsusznausie
e Feldd wnale wezdulidde nwuldmsasiuuidy 161 win waznwuindu
Uameztaiinuiamziu (endemic species) lugiinmagesiidwaufia 28 vila (e15ual, 2545;
Clark and Rowe, 1971) uaﬂmﬂﬁé’qﬁiﬂmmﬂﬁqmLasuﬁmﬁlmﬂ,ummagm@wﬁaﬁa
Phyllophorus  (Phyllophorella) parvides Fanuunsnszaeusnaeilaiiuny funnves
poAmsasLardInlus James, 1965) Munprasit (2008) s1euintulsemalnedivdmeia
102 #fin Tuswauid 12 yiafthuuslnauemsuaginuemaasugia

= a A v oA A o '
A15197 2 Udazaidinsduiiieuslnauaziiednnineveslssndlneg

YoIngenans Faansly Sangw) Yoasiny (Inw) Ya2ed
Holothuria scaba Sand fish Udam Holohturiidae
Holothuria atra Lolly fish Udaen Holohturiidae
Holohturia argus - - Holohturiidae
Holohturia spinifera - - Holohturiidae
Holohturia leucospilota - Uaaen Holohturiidae
Holohturia nobile - - Holohturiidae
Holohturia edulis Pink fish - Holohturiidae
Actinopyga echinites Deep-water-red fish - Holohturiidae
Bohadschia marmorata Chalky fish Uﬁﬂﬁ‘fﬂma Holohturiidae
Stichopus chloronotus Teat fish - Stichopodidae
Stichopus variegates - - Stichopodidae
Thelenota ananas - - Stichopodidae

fis1: Munprasit (2008)

1.3. F93ne1u19UsenIs
1.3.1 IMNSHATNISNAUDINIS

UAmelaliguhuun1sinems 2 wuu Ae Auemnsiuviuaseeyly
wimhuaziuemsianed fuiiuvsevuedfungneau



- Augmsiuriuasgagluniain ermsnnulaun wasnneu
wazAslTInvuadn 1wy Wslada amsienzia wazlaasnau Udmzianindaylinuiawuy

Wuduemsliagandeilleninilen Feo1uegauiinuinneeaniue v sivsUulnfuLn
meg1avadtunguil lownana Cucumaria, Thyone, Holothuria (fimu1, 2516)

a A 1 =) [y Aa [d
- ﬂ‘u%ﬂ%’]i‘mﬁ]ﬂ@QﬂU‘WU‘Vﬁ@‘UUB‘QﬂUWSﬂBU 91 INNULIU
a a6 PN 19 ¥V v go’ C% (% A a v [ ! 14 !
‘W'Jﬂ’e]‘LWliEJﬂ’]i'VHﬂﬂ@qi@m@ﬂu’]llﬂ‘i]%ﬂublﬂﬂUIﬂﬁuLLﬁ%%’ﬁﬁmﬂax‘mgLaE:]QG]’JE]‘QIJ GI’JE]EJ'NVLG]LLﬂ
Yameialuana Stichopus

9INN15ANYIVEY Wiadnyana (2008) wudnguunasimouiiniy
o a a a a @ [ | 1 & @ I3 I =1 I3 =
pwnsuaniivamziareuiu Anludadiuuinnit 50 Wesdus dulugdulnasinouiy
Tuﬂﬁjmaﬂmawau laun Chaetoceros sp., Plagothix sp., Amphora sp. Way Thallasiotrix
sp. Wngldnuianiansidenaivegiusuaimvuin Asgdnea iUl waziinnagladiu
vieshivguediulpauvsenseniuledited  (wTuns, 2535) vassuduminiueimisn
a & . a A a AN v 1Y)
ANAENOUUSLIMNUNLIE (deposit feeder) lnan1sAunsiendarsdunddidlunazdunsie
gONUMNINNSUN  viemufuemnsvesldmea Tanvailuaseuadugud S &
wiadudiusneg aud1du fie Un renes (pharynx) naeanasnnszinig (stomach) a1ld
(intestine) wazlmaent (cloaca) NINBIMTEBNNIGYBILAALENT HuNgydnsULpelUSAU
wazAslulawmsa (w0, 2516)

1.3.2 mewglavazuanUaguing

mimuﬁaumaﬂmmLﬁmﬁﬁumﬂuﬁwﬁwmmimj Hoydosntiadis
fivy (ciliated epithelium) FefuselovtithelunslunsialiiAanszuanisinaiousgniely
1 nelugeadall coelomocyte g ndesineg 1Fonin Slulev (hemocyte) dnwae
Huusiuuuuuns fregrutududnumnazvilivesnanduduns ofezilinanuaou
AeilanwaeyawnNLIIAINLAALENT (cloaca) AREAUNYBEABITIIYDIVIBNIUAUDINIT
1380731 respiratory tree lungu Apodida seliiflotunzdudarendonisuaniasufesiums
Rantlalaense (3w, 2516)

1.3.3 Msdunug

YdmzialoTersduiugiiios 1 1Agd (single gonad) u1suliadiine
wen (dioecious) V1suTindinasaa (hermaphrodite) WanfifimeuenaziieTorzduiusegreou
Tumeis Uszneusevie (tubules) uanuuuwasiuuninuseeialurisfiedsiuiuduge de
Mneyzduiussfuietilinievievnadsu (sonoduct) FseginfuiiiaidelosBantes
nelua v (dorsal mesentery) U'%nm{”:%ﬁ]ug@wuamaﬂﬂﬂi $6n71 gonopore WINTIA
wasmarie Torzduiuiifinsadeisliuarad fusenunaunislui Taenisadislie



Anduneudualiuazgnainsduinnionds leildsunisuanazgnasluiinuinagaiinga
99U (brooding  pockets) Lﬁal,a'%cy,lﬁuﬁqqﬁ%l,l,mLLazﬁaéauasaaﬂmww&aﬁumEJ Tu
Uamgianhifnsiindgouasiinmsujausnneuends Waldsunsuiausudazissdindu
unasinouodvaglui mnduagimuilufuisousesing q uansydudufutodely
1w, 2516)

2. Uaen
2.1 anwaznaluvaalasni

Munprasit (2008) $1891uIUAs (Holothuria atra - lollyfish) 1Uuaanin
floglutu Holothuroidae  Tdnwauzadnevuou (worm-like) Slsumeseunu (Mackey,
2001) WuvAmeziafiild dvhen sunssnszuen suagineuy iddEeuinunaguee
yefloyniamuianan uiagiifunang  Ahimeunagy Fadsaduuniuinudumd
AABAANNYIAIFD  UINBENIaMUaNIRBNTaUMEnNILIA (tentacle) ATER S 20 1
lifivie cuvierian (Purcell et al, 2012) wiwiedulvgjognianiuans Tuguniaiidu
ambulacral zone 333 3 A papillae Tvwndnuazsvautosagmeinuuy Addmuund
fdsusedhmady  néudefivnnduunnuifivuinanguas JULUUTesINauUY
1fiz Wuaneguaennvay respiratory tree Hawnnfinnuemnnnitilstne Tagilanazemn
MWDMWOWUWMIU  (calcareous  ring)  wagAnuuunuNsadIA Uiy (Tehranifard  and
Rahimibashar, 2012) Yasmiluilaandinunuszunn 4 dediuns (Conand, 1998) fiA13e17
gegn 600 Hadwes  vIeunndt  wasuunAdvianueUssina 300 Haduns
(Tehranifard and Rahimibashar, 2012) twiinUszanas 200 n$u (eraminde 1 Alandu)
(Conand, 1998) Purcell et al. (2012) euvwIAMTwaTAIERaEvesUawi
wanansAulusdazunas lawn Ynthihitduazdudy (200 nu 20 wukiwns) 88UA (300 nsu
30 WUAWAT) IEAUIN (335 15U 23 WURLNAT) Wazin1y Mauritius (400 A3 15 LEURALLAT)

AW 2 SnvazaesUasn
U1 Purcell et al. (2012)



Y]

ofvraiumadduiuduosasiidnvasdumaion Mszneusevieunn
wrusduaunndnuaizfunsygneginduiliiievendo mesentery meduuu Ny
daszegnelutesdh  Udwhiidnwaznsonsadeiuldmeiasindufeiunznaunay
nsesenarzmndunidansieglunznewduemns (Tehranifard  and  Rahimibashar,

2012)

2.3, NISHNINTZAYVDIURIAN

Jasn

Y

Uzn$e  UShaulinuvewsiaaiu  Nlanwazvasiiunameiailunsisvulraunasiieyiiu

TNUDFYTIIUS AU UBNLAEAU I UYBINA LARY ANUNAIVDILU

WA IMELa FaussziuauEn 0-20 was wuwnsnszaneluluan Indo-Pacific USial
mgdfan3u AUAZTURENTRIENTNT 1N1ZIININIENT NZlakas  Ausziusenidedlavues
95U 911U5IY tannd ATINT 81LUInea dulhy pouvllorsoodlnsay NaUTud Ju
LLasmauiéTsuaqzﬁiju Wngnzialel tn1gene (Munprasit, 2008; Purcell et al., 2012) Tu
Uszmalnenuunsnszaevaiselnewasilsdunnsiu (Putchagar and Sounchaeng, 2004)
enuiemnenuiidmiauseauAitus quns wazasugiond (Dudu neladuansiy
wuidanianss Ssmiafanwuil e1iee genuwisAvdn-d13 wawiun dwiagiie
Judu

3. szuvdunuduaznsnsywuguaslamea

3.1. STUUAUNUG

Vdmzadnlng dumnueninawsnuidvedafidunsing  (hermaphrodites)
msduiugulseenidu 2 wuu AenisAuiuguuuedeina (sexual reproduction) waznIs
dunuguuulaiondewna (asexual reproduction) weidulngisinduiuguuuendewe (Smiley
et al.,1991)

311 msAuWuguuuandoma:  unsduiusivululdmeedivlng
Usznousy 2 szesndn e nszuiumsasamaaduiug (sametogenesis) un1sasns
ﬂfwL%yaﬁumLWﬂﬁ(spermatogenesis) Msasneld  (oogenesis) vpunAdly  Lazn1319la
(spawming)  uflumsudesimadauiusadnh  Vamsaunseiinasudeslduazeaioon
mevenusuinsdinsinleiivinatesriiunieludis (coelom) seusiusnely luf
lpsumsufausasiinewineuguaiunitaziinesnainly (Mackey, 2001)

3.1.2 nsdunuguuuliondewea: msduiuguuuliondemeadudnisnia
Mamzialdlunisunsiuglaenisuusiesnauuang (transverse fission) eanusesdiu
281971 9 USHUNIZAANSLUIABUSUAINANTBIEM Tnen1sUnfuazienaanainiu



Duaesdiuy antuivsdnsimunludiunng 9 fdiliauysalliauyseldunmiousaiiunn
Us¢n1s (Mackey, 2001)

3.2. inwazuaTWAILINITVRIR T ITAUNUS

4

3.2.1 anwazvadadeazdunug

Udsnilanvuzvesedeisduiug (sonad) willeuduldmeiamly

a

Ao foume 1 90U (N9 3) wazsaly 1 8u (nnh 4) é’wmzLﬂumL‘%&lam’umﬂu%uﬂaamﬂu
vaeY wariltaulnveuradauiugey TN aIARUNE e 6N

3.2.2 Waun1svasdunzTuudenneg

Abdel-Razek et al. (2005) wiUsTzzNITHAILITDIDMNE UV
wedls 4 svey Ao sreviduatininie stevihitoanysal svovindoauysalifiuil wavsves
Ugestdolnousazsresidnvassil

sverdi 1 szezduasinnie (immature stage) Sumeidnuazdu
wazu1e viodng Aduuvumsingg vesduleasiidiviemarunn aruevewiaUsyaia 6.5-
17.0 faduns durugudnatsseann 0.4-0.6 Tadwms U1 GSI. Wiy 1.2-2.7 Wil
Juogfifutmiinuessildvonasie

el 2 wsz%ﬁaamgiai (maturing stage) Saumsiianuuze?
wazu1d viakdn q Mluuaueing 9 veaduleasiaesuuasan aruevewisasenIUsean
14.0-47.0 aduwns wushugudnaaussanu 0.4-1.2 Tadiuns A1 G.S.L Wiy 1.0-29.4

seesil 3 izazﬁ?}ﬂl,%}aamyjiailﬁmﬁ (rip stage) DUNEANITUANLVUS
Hudruaumnn dnuvagemuasiden dilsftegluievsnslg lussesiasiididosoglu
violl ArmevemeUsIIN 33-60 faBun Wurhugudnaessn 15 Saduns M
G.S.I. Wiy 27.2

svesdl 4 szezUdeninide (spent stage) Wuszesituawdentinge
INARBONIINFILANTIALNEaANA1ITN U Tussezilviodn q Miduwsuwsing 9 voudy
Toariidun la Wiwas viodn 9 Sezdessmunuen faruendssana 536 Jaduns
uRuaudna1aUsEInu 2.0-0.9 faduns den G.S.I Wity 0.3-6.2

3.2.3 WAIUIN1598959 b Tuuasa ALy

Abdel-Razek et al. (2005) wusszazn1swmuIvasslyluudanne

'
a

= & - 1 L3 ] 1 1 =
deld 4 szer Ao svuzSuiaun ssezlvauysal ssevlvan uazszevinaly lneusiayssusd

'
a

syee?l 1 SragisuiaIun (immature stage) Selufianweaugdu e Mo
I3 A ! Y] PP '
@n gdulvwenng o vesdulyaziidiviesiazyn mMINeveieareUszun 4.0-12.0
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v vy
v A= LY

fafluns WuRugudna1aUszann 0.2-1.0 dadwns A1 G.S.I. Wiy 2.2-7.7 Mailuegiv
hwiinvasdld

sogdl 2 svorldanysal (maturing stage) azdanaiunyusiioglu
viedn 9 Tdwdes anwenivetieUsyana 21.0-51.0 fdadwnas duriuaudnansUsvanm
0.7-2.0 fadwns M G.S.1 Wiy 4.1-14.3 lailusauas lfiauysaiasiidnvasdunsnan

svuedl 3 svezlvan (ip stage) $elvagildnuwaizenn wvuwing 9
wawilduag anueIveieUszaina 24-130 adwes wushugudnansszaina 1.0-2.5
fiofluns A GSIL whiy 9.8-137 lusseziavanunsousaiiuluedoaifiduiugudnang
Usganas 75-175 lupsau laegadaau

seaedl 4 segndld (spent stage) WyuILAEYiesne 9 Wied laisls
uaziidmies vinsioanuwadlifidundenndsegtn anueveioUssina 2024
fadiuns s ugugna1aUsyann 0.4-1.0 aduns A1 G.S.1. wiriu 1.7-8.4

2NN 3 ANBULDUNTVBIUAIN

fiun: wwad (2554)

A 4 dnwarsalyvasUae

flun: wvad (2554)
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3.3. WAIUINT5VRIAIDaUUAMLLA

o a ¥ U

SNYNUINNAUINITVBIFBUURINTanwzAa e UluUmeavindY 39
Y aualuNINTINVBIUAMLIanatl

3.3.1.NRIUINI5VR9IRI80USTUSN  (Embryonic development, Early

development)

nnsanuluudameiasiin Stichopus japonicus wuiasiaioy
milluhiifgumgilutng 15-23 ssnwaudoa uifmnzaunniigafie 18-20 a3
wadua Pnaiimadsvdesltferisseniaiissfuiafiosuvesiudaly msnaldusias
aSgldnaUsyina 5-15 Wil wiewuniiy wivdwsaysayileuanly (fecundity)
Uszunad 300,000-500,000 Wag (Yellow Sea Fisheries Research Institute in Qingdao,
1991) mwé’ﬁmﬂﬁmiﬂﬁau'ﬁlﬁmsﬁu Toazudmswamiludiusing 4 egedn 9 ﬁqmmﬁ
vasiUszann 2124 ssrwadea lfildunsnauagldinaussnna 45 wifl Wewmundn
dazn blastula WuszesdiFuiidury annsovuldsey uasadeulmld vinseesily
Uszana 2-3 dalus fhseudlegluldfazsuiimsilndieenin annsadneenuaziadeulmld
i ntuasdudigsses castrula Hussesiiinsimunegnadiudl Ussina 24-
28 Hilus nefumeuaisuiinsufaus winszeriiussann 12-20 $alus YameaewSud
ASVELLAZEnG Lo %q%L’%EJLéﬁﬂf;jmiﬁwmswwé’wialﬂ (Liao, 1997)

3.3.2.0UIN15UD9R00UTEUZHAY  (Larval  development, Late

development)

auandAmmnzaslunsilnlivameiasin H atra oun gaumaiivszann
26-28 asrwadua Anudunsalumsuseann 8.2-8.4 wavAuANUSTINN 34-35 dU
Tuwu (Laxminarayana, 2005) 1 H. atra ﬁié’%’umsﬂﬁau%%ﬁmmL%hgjiz ¢ auricularia
melunan 7-10 Ju Falldnvaeadefudiceussesientures B, marmorata geu
auricularia §28lIn (early auricularia) fisnvaraunsiwEeIL ANLEITEIEs
Uszaney 320-600 lulasiuns d@iudiseu auricularia S¥8guas (late auricularia) ﬁﬁuuma?{a
Uszanas 404 lalasiuns axfinssnzonmsieiauinty wasdnvardifazaes o 15ud
anwazldunsanay wavagldsseziiansn 15 u Lﬁaﬁﬁumlﬂ'hajizaz doliolaria Fsfidnway
adnedndes (barrel-shaped) vunawdsUszana 360 lilasuns seundn 4-5 u agimw
Wingsver pentactula Afdnunizadnevie (tube shaped) fMuan (tentacle) 5 1du fvhvia
(tube foot) flwumadsUszana 550 lulAsns wasSUALEIMNTNINAMI LALLM
(Liao, 1997; Laxminarayana, 2005)
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3.4. YadeiilinasandnuanysalinAlasn1saunug

3.4.1 gana: Alwi (1995) ganiansldvesdfmeiaegludisgaeu e
Tursnguunnuduvesimsatsines shlvinasenisiauvessading waznszdulian
mysle lunsdlvesUdamadnlngiinazinisduiugiluggnia Abdel-Razek et al. (2005)
yhnsAnwnsauiuguesdsihuinumeilmeiaunsdulsemediudnuindanadgd
anwanysalmaduiegluiafeuligusuiafioungeiniey  duiivasiunadooziinng
auysalmalutiafouliquisuiiafeungainioy wagssorimganmsimunveavadduiuger
Tushafiounmeniafeusuiau Harrott (1985) wuindshilenduegmuuuitznsmes
\Meigo3oU (Heron Island) axdinrmauysalinanasnisl uwiazdanuauysaiinafiaalugs
gafoutauggluldsas

3.4.2 gamadl: gaungivesundutadendanfddnsnanenisnlyuinnin

Y
a a

ganalRTyiug Yawaievilaiinisasiaaznisiaiyresgadauiuglutimagauuiiie
gaungiinasunazziilvgmanddaniiniulugafeu (Costelloe, 1985)

dadeifinadenisduiugdrulvgifutadvaindsuinden Feilnng
Wasuwladlunuggnia maenaunsiannvessadduiudvomieiugusisiug danndemdy
Hadisianudidydenisduiuidesiuds gaumgl unasineu arsiadl lunisduiug
Indudosonde ndanulunsviliwadlvansiufnisldndanulunmsudeswadimaeanun
ynanandeulimnzaudenisveneiusiufazlidnnsueeiug uenainidedinves
UamglaAfinasenisnsld ewnadutladendniifinadensduiuginaziisifemsides
U amhefidnfigaduszneusesmiinuisluinifuuarluihdn wieimveindig 9
Fumwnedinuddydensauiuglutagguun emnUamsiaszisumgaiueivis
Turafisinisuen vienssenlml iieanevnsluvesinaneludifuilesainnslinuey
YosanmuIndou fiogords nsiumuresgumgiluth auAuuasiviasomsvinliiaa
anuaiealuivaafiutu fashlfAnsunse dauflednmarumuuiuresusseing
FoiltiAnnsduiuduuvlderdone seiilosunandadenisaninuindeniinig
Wasuudadlumuggnia Sandladadefifinasienisnslidaduiadoniouenie ipinsues
psdunilagaginigndladlugag 2 Suusnudenrnnsefunfifunuas uilindugean
(Mackey, 2001)

4. AUEIAYYIURMLLA
4.1. ANUEIAYNINLATEFNY

uyedfenuslnavdadesnndassnaunuer  uwasduensnidlusiuas
JagtuiinmsvihuszusudmealunaneUseime lnganmgUseinanegluuinnneives
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a a ¥ aa ] [ a [

WAy uagnweuldvesaumswUgin  dmsuussmalneiinisinuseas
Udwglanseiangiaenveuazilmziasundu  Wethunuslaaneluviedu  Sueims
wazian1sdsean (Munprasit, 2008) Uagiunisussusldmeiarasusewmenig 9 vialan

= I Aa o a . . a
uwdwszmalve egluan1iemiudnenmnsudn (over fishing) wazUszynsudmeialy
sysupRivsIanateguiulatn  Uimeaaursvinegluanimlndaaiug (Abdel-Razek
et al., 2005) dnwarnsvinuszualdsmsadadudneusiieinulusien Aenisiu smedisluy
wihasluwnintuiias wesuusnawesiazlulumgmza InsldieoiniAlaziiu
AT (skin driving) UNASI91AlER5N19ANUNAN (scuba diving) Tuanudnuszunas 5-10
wes  Yamzaunsstanesdulunainasiu wu H. leucospilota uswtindesduluna

= | . = P = =] = N v X a a &
NANAL WU S, variecatus Feaznuladglurishufeoudaniedslu wszUdsiniaz
sonunligenfudiluunawmavdousn  ludeUszmalddiazndugdu  Fu vl
dulatlidy wazdnransUssmAlnisyinnIsUszanUameiang199599e  wagdin1swaunis

& ' oA A a a a = a 3 a
wnzlhedegwriaiiles  Ussinaninandnudmsiageigade  gUu  sesasnduy  Ju
dulailidy wazln1ma auaau

awed  (2542) nanliilulssmalnefvameediunuiloauasdened
Useaned 12 91im Ae Holothuria scabra, H. atra, H. edulis, H. nobilis, H. spinifera, H.
leucospilota, Bohadschia marmorata, B.argus Uag Stichopus chloronotus, S.
variegatus  Wa¥  Thelonota ananas Farenpdeafusenuues  Bussarawit and
Thongtham (1999) wuitluswawii 2 ¥iln ﬁﬁmmﬁﬁﬁ@mqmwgﬁagqﬁqm CRRIGN !
(Holothuria scraba) wazUasin (Holothuria atra) Yawn Yawmsiaaeswied dendenly
msuslaesnsiy  Uasdamesifuiidonmnnninsiaduwazidsiaung  (Bruckner,  2005;
Munprasit (2008) Taenisduifiedminessnunaenuuivieilwesdoinmalmeiadunii
dmdumsilismineuinadiminszeeuarvay’ inmsfuameiaiitedmnevatevi
Town H. scabra, H. leucospilota, H. edulis, B. marmorata, T. ananas, S. chloronotus

ez S. herrmanni (Bussarawit and Thongtham, 1999)

TuLwiaz?hJaamLagﬂﬁwmuﬁmﬁ"ﬂaﬂﬂszmm 30,000 fusal lagdnane
Msilvg Ae Usemadiu 1nviald unalde uasnguuseina West Central Pacific dwiu
Usewelneanadfnisuseas saud O wa. 2510-2532 finsussusameadaiududienn
waalddesndn 1,100 fiu Anduyaruszanas 10 dwum teelul we. 2521 dn1sdeeen
wnfignAnduuinm 226 fu yae 2.27 &uum viniuanasn aunsedislugag 2-3 T
FuuniUsnansTuiuty Yameaiisineasiiunssisanuie du e suatu vde
Suheluanman s1AvesUdmeianidntigluaninanaziisiaiflansuag 100-120 U
wssUiuAminuisranagifiugeduds Alansues 700-1,000 v Tnsfuvasiudelngjey
ﬁ%’wi’maaauasswm (FLumd, 2542)
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4.2. AUEIAYNIIIUIATUINTSG

YAmgiaanunsoiiundsenavemislaviaigedny Wy deged [nsauiulin
Uaahuae wnsdavietgy gaduihvdmeaunusenevemnadueingamdsiiilusiuas
WA uSIuNuIB uLazRaY UnneeansygUunuiluiloudmeia S.
japonicus TilalsAugs Inelufialalusfiuasiingn chondroitin sulfuric \luasdusznaui
AAYUOIEILANT 9 VBITUNBNYLE LU NTEANSDU LOU kazvRMaININaRURIUTafand
@ a = : a D% & Y o YT~ SR
1 Msfulsemuldmesadadudisasulvinauilowazdosanns 9 vnaulanvy Falumema
drAgyfivniudenuslaavdmuaiioiluenorgiauzanusaislusa @ued, 2542) 910
=] = ' a v o &0 a ! I &
nsilSeuiieuamamalarsuinsvesldmeatudaiinuiwila wuilusiuluilevauay
Adivsunagenidmeaaindes daudndindu 9 wu wilnnde Y wesuuasg uazves
a A a [ a v & a a =2 & a a J
a1 Asdivsnalusiulisennldmea Aunisuslarudmeiadadunsiasulusiuun
SuneuReiunsusinaesaevsevesiuady  uazileUfmziadadilusiugeniives
=2 ] S a v A |a o o = [ - = A
Wiy 2 wih wenanililevdmsadalivsinaluduin  Feenadumaienvilsveaui
ruauludulaidusged (dnun, 2516)

4.3. ANUFIAYNINTITHANE

gL, (2542) a1 Tunensumgtulameiaunsiing holothurin #idl
AnanTRluNsinrInsdsauiAnvesnszuaUszamld  Ssanansathluldlunisussim
AnIIutInveIUena NS AR e uananilfadgvslunissudalusiadls ansenluiud
156071 holotoxin fiafnnUuamea S Japonicus, H. mexicana uazdnuatevin Lanina
anunsadudinsaiguenderedeld  lullhatulimsinuiferialiusslovdanne
liululdmeia dethanldlugudimaunsnssasvonsadundsduninivalsnusss
uennidafimaudmeeunudiunauvedaiutieiiy ay o1ditu wieussquagaitu
pwnsadaunw  winseishanmsduamzaudinivheutusawmemieudennts
AURINEINALABNAIY

Hung (2008) wu31 Yamsialuamnstigsiduasiivssloninige suds
nslasnelsa 1w arlddniau (ulcerative) NSEWIZIMNTONLEU (stomach inflammation)
1891379 (anemia) Anusulaiings (high blood pressure) viaxn (constipation) UInnas
(backache) lsmautmy (epilepsy) TosniauguIneen (theumatoid arthritis) Tsatoiden
(osteoarthritis) lsptansegndundsdnianyiiningn (ankylosing spondylitis) wagA1
AnUnfvnaiiiedauieaiu (connective tissue disorder) \desnUamelaaninsodnwiauna
¥83dn3 prostaglandin - asiidulunszuiumsinlinduieosnau  Tassatrwesdives
Uameausznauniy ﬂﬁzaﬂéauﬁﬂmmdwaﬂmﬁ mucopolysaccharides #ifl chondroitin
sulfuric acid flanansatasane1nsuinaindesniau uazsnwilsaend
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4.4, ANUFIAYNILLIAINGI

sl (2545) a1 Uaamesadunumiddglussuuiine ey
Y o & v = o § va N o 1 =3 I
wihiluddesaany (decomposer) @stievilvidunieinguuinlngivuinanas uasilu
mstanUaegansemsndvunaaniiiudaivunndn wazqaunidnondeegusiiniiuuazly
mgneu  uardiudeanseenunlugUuenlindle  Fwnasineuivaunsatlldusslovild
AN srudsuvesasemslussuuiig uenanemsivdsiudiliuazaunsages
lo dwiwdessgnivesnumieuiuasnauniudnly  uwavddsvanslusuwviuassuay
Tuanafiavarei Jadulselovdiudaininsesiueimsaini

5. @1172N157IN15USTUIURMNZLA

Tusdnnisviuszualdmeatulsemelng T wnneiiianisuslaamnngluyiasdy
waznelulsena windaand 1970 Wuduun Jnsvidszualdmesiaiiionisdeeanuiniy
I3 o W = v A = a ) A a ) a o A A a '
Wudeu dassidioidSeuiisuiudsemaduluiauiedenyiusanidadlaasiusunamnananly
11NAANY (Bruckner, 2006) 74iliiia9nKNaKARANLALNI1NN1TIUIINSITUVIRIEY A9ME 1A
ningnsudmeialusssunegluanneidenlnsy  uasiiiuiuanatedsoilos  uay
Udmgiauavliaiinnisasyiug (Abdel-Razek et al., 2005) dnwaizn1sviussaaudmetaly
Uszwelnedadudnuauzdeidulusin Asnisiiumeiiovazinaslunitiuings watnu
o wazlulaagmeia UNATIoNAENITAIRAUY (skin driving) wazuI9ATIoNaldIsnNg
Aan (scuba diving) Tuseduanuanuszanu 5-10 wes Uameziaunstansiulunad
Na1sTU WU H. leucospilota UstinduluainasAu Wy S. variegates Tusnsuszinelyl
' & a a a a a a = ° a '
Tagdugdu Fu 1nwd Bulatli@e uwagdnuateUsema dn1svinisussusudmeiangna
a o a ) X ' ] P Ao a a a A A
93999 wazlinsamnsmsiiesegsieilies Ussinaninandnudmsiageaiande guu
509290t Fu Buladiide wazinuma aud1au (Conand, 2004)

6. N1SINIzLagIUAMLLA

6.1 @nrun1salnisiniziagsudmeta

Jagdumsiussaaudangialuioniou (tropical sea cucumber) oglu
anmuiufnenmnIsnds  wariindanismdnensmdmensunisnsieandamdang
(Purcell, 2010; Toral-Granda et al., 2008) FsuuusuinsanU3uaunssulamealy
sssurfanluidsudy wisnuimumedissdisanuiuansiuldmeaalusssunifenis
wnzveneusUamesausileififnenmuazanandeslumsmnedes egralsinusieny
vimaawiwmmwﬂiummﬂmmLamu@wmamaqmmwaﬂﬂﬂmm Tuuituiivieuns
LmaqwmwmﬁmwmummﬂawumuLwaqmmiﬂmmmmuu ANIIMUALANIYINANT
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Uszas (Friedman et al., 2011; Hasan, 2005) imalulagnisinzveneiugiazaaasuld
Aanssunsindasdudmndvdiadudnuisume  fevanunsoanvdevzasnisidednsy
Wugvasaneugluwniouls (Agudo, 2006; Ivy and Giraspy, 2006; Mercier et al., 2004)
FoimatindnandugaisududmiuBnrmeaeiuiiell  mamnsdsserauanesns
magouiviliiAansituAureminensUameelusssund  vieunanassldiieting
Avdlunzia Bell et al,, 2005: Bell et al., 2008) wealuladnsmnziassdnlundouiiio
ifmeiugvinduitlasumaianngdlunatikiium

TusanssuiikunUdmeaiaifusensemmsmaundléiuniseensu
waziinsivmglusainemsvziawisveaeils (Conand, 2001; Ferdouse, 2004; Raison,
2008) uardiUuumstonennniian meléde beche-de-mer e trepan dwiutamea
1uwmamjuﬁLﬂmlaiﬁlsuﬁmvhﬁ’juﬁﬁmsﬁmﬁw Tnevuasdiu (Apostichopus japonicas) Liu
yinfifismgsds 2950 noaadsenlanfinimdnuis uismenaunndnefuluthe fadu
weluladnmamzdssUdmealulssmaiudddsumsinumegemngs  Jagtulsamsin
vosduannsardnimeiaszeyToquldinnnit 6 &uswied Taensidssadunsia ms
Fedlunseds waznsdesluve ﬁﬂ%mmiugﬂﬁmﬂmt,ﬁﬂqﬁq 1 Tu 4 ¥991139U9INFITUYR
ﬁaiaﬂ (Purcell et al., 2012)

Ydmeaasouniimsimiglulagtuiiannnin 50 aeiug  (Purcell,
v | & a aa i Y o v Ao I = ] |

2010)  wslngdlngdurlandsiaAeutiwn  wasfmndvuindnaziisnianadsente
g L% dll I ¥ a 1 ! A ada -&J a A a =
utinideweuiuldmeavuninlvgnit ¥ileniinsdevegeiianreuaannd (H. scraba) @9
Juldmzaniisiaas dendwmhelunaingesns simdereeglugie 115640 neaans
ansgronlaniuimdnuis ueAsienalsads 1,670 aeadnsansgroflansunvtnui
dwsudntiaunlg (1.5-2.0 Alandudwinendesa %39 75-100 NSUUIMUNWAIHBEN)
(Purcell et al., 2012) usnanUGwumdulvilaneglunduyadgednvaneviln 1wy U@
09 (golden sandfish, H. lesson) s1a@gluyia 240-790 peaansansgsienlansuinin
Wi wazUdmsalungu teatfish taun H. fuscogilva, H. nobilis wag H. whitmaei #5701
Mevantupaingenl 130-270 aeaarfansgsonlansudminuis HoswnUdmeiawn
Soudilngdsimglunainei@suas orfussoziiaruulunisiaesauiivuinlvg) N3
wnziRgaUimziadaturiniiyadigs (Purcell et al., 2012)

nangUsemaluway  Indo-Pacific ﬁms%’mé’ﬁummﬁﬁiymaqmnww@?&m
vamgallulauimuivesuseina  Uimmy et al,, 2012; Mills et al., 2012) d@wsuns
zAsUAmaalulssmalnessogluszdunismanes Vamsaiiswigluresmainuas
nsdsoaniumstunsssuniveay  whesnudniivhmsvaasameidssudmeiadou
Tngdumhenuvessy Wun nsudszs wlafivszaumnudidalunmsuneidosdoudam
nazUdsi uidsUszaudapmsnsinissenmevesiisoulameiaioglussoznounisaaniy
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lpgnuinAsusiszey  auricularia UdeTzEYALMEIWIN 1 lwURWAT  T8R5INNTT0ANNY
Usganml 10 wWesidud windu (1us, 2551) dwsudeyanianisinnsaeiuguasifesiign

wld dulngidunsdauwdasanasuszsmaninisimuiegisioios loun Ussinagiu
sosasundu Fu Bulell@e wazinmd mwaidu (Conand, 2004) wazdsilnisinulas
wadakarIsn1sannsiisidesldmeiasiindu o laun Stichopus japonicus (JUw) lag

lto and Kitamura (1998) Apostichopus

japonicus (Auw) g Xiyin et al. (2004)

Holothuria scraba (Butie) 1ae James (2004) Wudu

= a a a o
f1919N 3 Ui%?,ﬂMﬂ’ﬁﬂWﬁNa@@]ﬂﬂaﬂﬂgLﬁ%u&‘l@’]ﬂ 9 Anlsamginimlan

Uszine ¥iin wananUdmzia  nslauselead U
U 1 N
(sial)
Australia H. scabra 62,000 + Aodunzia vhda 2004-UagUu
(Northern Territory) Uanu
Australia H. scabra 500,000 Lgaﬂ‘uml,a 2003-2009
(Queensland)
Australia H. lessoni 330,000 L?:ﬂﬂuml,a 2004-2009
(Queensland)
Australia H. scabra 1000 A1INADDY 2004-2007
(Queensland)
Canada Parastichopus Linudeya vsuvonu 2009-Uaq0u
californicus
China Apostichopus japonicus — >60,000,000 Gedlunuia 1990-UaqUu
vsuueu
Ecuador I fuscus lm'wu**ﬁaga N1INARDY 2002-2008
Fiji H. scabra 500 N1INAADY 2008-2010
FSM (Pohnpei) H. scabra 10,000 ANTNNADI 2009-UaqUu
FSM (Yap) Actinopyga sp. Linudoya 2007
India (Tuticorn) H. scabra 3000 ANTNAADY 1988-2006
India (Tuticorn) H. spinifera hJ'WU‘ﬁmJua ANTNAADY 2001-2006
Iran (Bandar-e H. scabra hJ'WU‘ﬁmJua A1INADDY 2011
Lengeh)
Japan A. japonicus > 3,000,000 FIUTIWEANUG 1977-Uaqdu
Kiribati H. fuscogilva 500-8000 iwi’ma’mﬁuﬁ 1997-2009
Madagascar H. scabra 200,000 Aedlunzia (ran) 2007-Uaq0u
Maldives H. scabra 5,000,000 Aodunzia 1997-2qtu
Mexico I fuscus 300,000 Wsuvenu 2008-UaqUu

fian: Purcell et al. (2012)
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Uszina 2ile) nandnuamwmeia  Aslauselew Y

2R 1 N3y

(si0d)
New Caledonia H. scabra 18,000 N1SNAADY 2000-2006
New Caledonia H. scabra 450,000 + Aodunzia 2011-Uaq0u

wsuvedu

New Zealand Australostichopus mollis  lsinuteya N1INAADY 2007-Ua30u
Palau Actinopyga mauritiana 500,000 iUUiauﬂﬁaﬁﬂﬁ 2009-2011
Palau Actinopyga miliaris 50,000 iUUiauﬂﬁaﬁﬂﬁ 2009-2011
Philippines H. scabra 32,000 Fedlunuia 2001-Uaq0u
(Bolinao)
Philippines H. scabra 15,000 dedunzia 2009-Haqiu
(Mindanao) Wsuvenu
Philippines S. horrens 500 N1INAADY 2009-UaqUu
(Bolinao)
Philippines H. scabra 20,000 AINAABY 2009-2011
(Dagupan)
Philippines (Iloilo)  H. scabra 11,000 ASNARDI 2010-Uaqdiu
Saudi Arabia H. scabra Linudoya madedunza liwudeya
Solomon Islands H. scabra lﬁwuﬁaga A1INARDY 1996-2000
USA (Alaska) P. californicus liwuteya NINAADY 2010-UaqUu
Vietnam H. scabra 200,000 + Wsuvohu 2001-UaqUu

17i3n: Purcell et al. (2012)

6.2. NMSNEHN

6.2.1 YoANAKALAMUAIILINIUNALA

Udan (sandfish, H. scabra) Juvilandeumiziaeanivluwg
Sou (Raison, 2008) Uas@veas (golden sandfish, H. lesson) HAs1AAANIMUANUTUIUNNT

Wzaestes (vy and Giraspy, 2006) luussineleniinesinismwiziassuadmeiaviin

Isostichopus fuscus waUsuansuan iieanadusunissmhelufanidiae (Mercier et
al, 2000) uASeReldTUNsARuREelduandifunsisoRu U sRLUSInanns
Namﬂaﬂzﬁﬂu (Japanese sea cucumber, A. japonicas) (1 Choi et al., 2009; Li and Li,
2010; Xia et al, 2012; Yuan et al, 2010) Funeluladnisinzidssldmealuwnioud
AUEMEY nsAnwUA®ITANE Solomon Islands Tugnstate® 1990 1Hunisiaiun
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W|AEEe n1sitn nsAawen wagnsuaseUReiesy (Battaglene, 1999, Battaglene and
Seymour, 1998; Battaglene et al., 1999)

6.2.2 Wanaiwuguazn1319ly

o

Uniudnouwdiuiudmeiaazgniunusvaninluvevsedaneuily

Y
o oa A

nsvfuliiinsUdeewadduiug  visetlUnseduviuiideduinanessuni@ - (Agudo,
2006; Morgan, 2000) Wuinaudiusaunsnasawadduiusidnglulernuiovaides us
ﬁaﬂ%ﬂmwmLniw‘i’wLﬁaamﬂﬂaamaq@ﬁaﬁmﬂfﬂiﬂlmwiwLgml‘ﬁuﬁaﬁﬂ (Duy, 2012)
msnszRunsUassadduiuganunsarilanieludiwuwndn  Taonsvilineudiugiin
amneien  MuA  asiausts  nsderdneeamgil  mawidenhlegldamiens s
Wasuulassesuanuanvesinnsludiedannis  uagnnsdaiin (Agudo, 2006; Duy,
2010) fawsdmzaiionfeluwaiousziiniansldnuggniafuvdn (Battaglene et al,
2002; Conand, 1993; Muthiga and Kawaka, 2009) usidufinsufuin /. fuscus ludszna
nnesaziimandlinaeaiod dlilsamziindulaldhasdliuameadmiureetusle
aaennad (Mercier et al., 2012)

Renbo and Yuan (2004) s1g91un1sinzfinudmsiasndenisin

WoudMugINGesIUF WnseduliinsUdsewadduiug 135van 2 Ae ISk uiv
N33 wagnsUTUgMRil (temperature shock) dmsunisnsedumMsUaseigadduiug
a o gj a Y o % 1 & U [ a o [
Yoy Uil (2554) lavinsneaaesnseiunisudesiwanduiiuguesUiisin lngende
nsUSuaguan NLIndaNUINUTENNT wuIns¥ermegamnialuisnsiiannse

v v ! | ao PN 1a v o PN = Y]

nszAulvitinsUaesliuareaddnuiuunnian lladsnsinsilngsiian uazlivunnvesdnny
Ineifiganisseey blastula wa gastrula sudWIgeU auricularia wenINLGEITRU
dndszey auricularia visefneenludmildiiafian usnudmsiawisaduiunisdaun nau
& ad d' v v o fw & A o v o 1Ay v 1Y) Y
Juismsniansansedulvivieudiusudeswadauiuglaiman  lenldaunsaiaundig
28y blastula wazlimsufauslaianaade WelugzUdosundoniidnyazmileunuen
Afudvu  wazndWudazlaselunfidnvaziludindnaziBondunouvuyseddy (July
W YwnduRuAugnatsUsEaa 150 luasew  wivugniledinazuaseluyussann 800,000
wos lanlasunisufausazilnesnilusesuszesusniianusadneinld 158n31 auricularia
Tinaszunar 48l legunfonsinisiln  (hatching rate)  Useanad  93.8%
(Laxminarayana, ~ 2005)  s@euvesUdainiinisidguudasgusne  (metamorphosis)
witleunuuameiamly fe 4 sveg lauA see auricularia vwiaUseRad 400 lupseu sves
doliolaria v nUszanu 500 lupseu seey pentactula vuwinUszana 550 luAsou way
sravalny (settlement) wualani 550 luAsOU NISHAMUIAIMASEEY auricularia QWD
syezgaunzazldiiaininni 30 U warann1sAn®I9es Ramofafia et al. (1995) wuan
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JEEIAININRLIvBIgaulawnsuallasunsUfausauiisssee  doliolaria agldiaan
Useanu 20 T

Gamboa et al. (2012) na13 MIUTuUTAMaUTRIINzauiune
wiiugUanmaziinanornudnialun1snaly us Morgan (2000) wuinauanliuazsnsn
nsfinazuUsiniuiussegatneniiuggnidestiludein  wasdagluleulufesiunis

1 XY v = v oo Ao w av o o a &
auarawiiuglvidguamalulsunziindaludyminddy  ms3deneiumadanisides
A g v L 6 v N W Ao @ = @ A4 Ao
ielviviausliuganansaafaadduiuglalunandnduiadusedndndy

6.2.3 ArdaunaznsBesUameiadedoutsssaziaguy

dy a LY ! A IS Ao o A LY

nsidgslimelaizgounseniseyuaiialassanidAgyAesnsInig
soAnEUDIIgauszes MU noULAZ Y TEgU  BRTINITIONRMIBVIIBDUITZETLIN
] ¥ o Y gy = s d & A v o o o= a
Aoutnee nemiluaziidnsniseameiiies 1 Weosdud eddsserTosu Jamuuniag
Jurrsarnédheaindseyuialudidsiniiunlua (raceway) wionsediluve s189udnsIN15
seemeRasdmsuMsaesUdIwendaiuluidasUssing  Feeaasvioudsdnuyneni
pileansuinwes duisn1sufialulsamedln (Purcell et al,, 2012)

dmsuanuvuwiuvesigeuluiteyuainedsyning 0.3-1 Ao
{addns (Agudo, 2006) HAIINNITNARBINUIINITOYTEAVBIAIBOUILUUIHNNUAUAIY
WUy (Battaglene et al, 1999; Duy, 2012) #sazdeadilaninuduiudseniienin
wuduvessouluszesiiuLnasinou (1Wu gastrula, auricularia, doliolaria) AUHNTN
N1379AMNE m’m%mtﬁu‘[mﬁuaaﬂiﬁummmmuﬂu LAYNITIDANI DIALANAINIUTZNINAD
gouLAazITeY UBNANIENIINITeRMeTesiidausyey pentactula Suiendesiuisnisly
msdesoulufsinismdeftoyuna Fsenadesiinauisuisnislunisdhefsousses
pentactula (Purcell et al., 2012)

Bangdiumasiaaulauaznnsliemnsudmealudagtudums
fuuinedauariinisunannmaisamesiinufivdueims wu vesildo (Battaglene,
1999) lnsnuilnesneuiiodbeyfifnAuddddmsuveniinge amnsalvnnaiayiulauas
SanmsseninfigadniuldmeiaszerTogu widmadeyaifsafuduusznovreeynia
g1msdmsulAmziadeguauindn uieINs189IuYes Watanabe et al. (2012) wuinuas
P1sveyTofuralszann 2 nfu annsnsydulalufeifieudorndavdefsidlsls
Andeialaezneuntiiiu (benthic diatom, Navicula ramosissima) Purcell et al. (2012)
JaauelidnuiAsafuyssansnmuesomauaznsliemsail biofilm  dnwazsneiu
sudswiavesemisuazunuimvessuaiise TuemsdmsuidssdmeiaszosTogu
Watanabe et al. (2012) swuinnisiiunsisludiaiuisaisanisasgyiiulavesiaswniie
gounarURsrn Yoy uavdduiusiuszuuAsuen
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7.2.4 29413

Purcell et al. (2012) NANIINNITIVEINAIULAVUINITHALANT WA
91915 @MSUMIBBUSEYY auricularia VaIUAMaTaNoAuluInSaUTIINY9 Jagiudl
o 1 a Y & o o a . A 1
s ms1e 4 e Akt duennsdmsuuasunn (sandfish, H. scraba) ARNUMUNLLLL
20,000 - 40,000 lwaanelaaans (Battaglene, 1999) @onndesiunsly Chaetoceros
. . . | 'y} = Yo Iy 1]
muelleri, Rhodomonas salina wag Isochrysis galbana $34UNU Falpsuniseausunazly
Jugflodmsunsidesddawna (Agudo, 2006; Duy, 2010) wenaniddinisliemnsiniu
p1sNaNaInIeTuUasdN (golden sandfish, H. lesson) (lvy and Giraspy, 2006) Way
Isostichopus fuscus ( Mercier et al., 2012) L#21NT1897UD9 Knauer (2011) Wufesulas
o & a ad v . a | a )~ Aa A
Yl uUsE AR RAINSaENEee C muelleri Wg9BEN19R7  TIN1S59ARNENALID
WiuLiguiunsiiesmnuaImskataInsne dennaesiunseyutamseulailulssmea
a aa A ¢ A o & v P | a
nenuLas AUl NUTEEUAUAITININNNTOULIaNIY Chaetoceros LNEIDEINLAYT
(Duy, 2012; Gamboa et al,, 2012) Twvaeiguilouimnudnsaniniuainnsvaaes
FoInN15T UM I a s eiiduanaiiaariame? JUszanSnnsesoauLle
WSsuwsuAumMsidemmisatsstn Ingn1nsiunuINnIsneassnwidalianudndudes
Anw1ANUTUILLINTRI ISR oA T NI zand T UMsauUAmziarlamg 9 Tulsiay
J¢8y (Purcell et al., 2012)

Hair et al. (2011) Uszauanudnsalunisiiennsuaeniseey
TU3U Tnonsldovnadeniina Isochrysis sp. (30%), Tetraselmis sp. (20%), Paviova
sp. (20%) wag Thalassiosira weissflogii (30%) m‘m'wLﬂaﬂﬁé’%ﬂuﬁauﬁﬂu@ﬁu WAL
analddrelumamzidssamine  wanedmiusamaiinegldiuassgiidunisdng
asmiﬁﬁmmmm'wLﬂﬂﬂﬁﬁﬂyqiagﬂﬁﬁmaaﬂmﬂmaﬁﬂiéﬁ’iam%a Fousdostingsuians
Tfomnsfmanzan  wenaniiseulamndiliamsognivamiedonuiaild
T. weissflogii (WAEUNTAWNUAIE Chaetoceros)

1 =

g1 sdmiun1seyulaldenisgeulisnuvasilounululdansa
il ImsJmmiﬁ%ﬁumsmgma@ha’auswz auricularia  uBesEErawne awtduainsie
WadkAen LawkA WInkasenay WU Rhodomonas salina, Chaetoceros calcitrans, C.
mulleri, T. chuii, I. galbana wag P. lutheri (lvy and Giraspy, 2006) P. salina (Battaglene
et al., 1999) way Dunaliella sp. \umu slvasliludndufiunnsnasusenty s1ununds

= Vdg.; ! 3 1w ' 1 a 1 !
NALALS 2-0 ASIRDTU LAIAVATATDILAAZ LGN

7.2.5 nsayunaldmeiaszes ey

nseyualimealulsansinauivwaivngay dwsunis
Uaegaadedlunziadludoddiuiunn - duiuluniseyuiatdmeiauissiiadielildvuie
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fanam Seedenseyunalunsedaiieglutedu medanseyuialudnvazisznoude 2
fupou Ao niseyunagnuastesuruadnauem 3-5 fadwas Taonsdedunsedani
(hapas) 9U1AE8IR1 400-700 luAsou aufldmiindsyana 1 ndu Saddeunndedunsedsd
ﬁmmmﬁamﬂmﬁu Wy 1 fadwes Sendn 999191y (bag nets) (Pitt and Duy, 2004)
wazdolatuauitmdnuszana 310 nfu azUdosanisduteduvdolunzia (Purcell et
al., 2012) mssyualunszdnnifleniafiazinisenduremeneuldie Fuhufeuludesd
NANNELeIANIEYS (Pitt and Duy, 2004) @msululsenalionununuinegyinnig
oyuavdmeialunsedmnfifissosaden (Ouy, 2012) Tusefimseyuialuduneuiiaes
pvanaudndulumsheuareianseds  uinsedeiifinvieanniuenaviliignuameia
vansonoondnatneld  wazdadunisdiualdarelunsiasuiangunsaiaznisinegn
Jaaneta (Purcell et al., 2012)

uaﬂmﬂﬁgaaﬂuﬂiaauUWaQﬂﬂaqmzLaizasi’aéuléﬂ,uﬂamuﬂ%m U
Lavitra et al. (2010) nuinmseyuialuvensunimaziisnsnisasyiulngsiianiletiann
VLGN uaﬂmﬂﬁqﬂﬂaqé’aléf%’umaﬂswumﬂammwmmmsﬂau NsiauIsNITeYUIA
TudeRudulngidumsmeessmutldfiswaug  ludmvesoiunuiimsiinisinuiien
Aldanglunsdonnoniifivsyaniam esndudiuddydmivnnitsndmeatoiuly
Wanndivdealy ‘uaﬂmﬂﬁﬁaa1m13mﬁﬁaﬂaam3Laizazi’aiumai’aaLﬂwﬁlfﬁumuwamaﬂaa
voRuldlaenss (Hair and Johnston, 2008) n1siaayAulafideudnsulsusiuvesldmaa
izaﬁaéu (Gamboa et al., 2012; Juinio-Menez et al., 2012; Pitt and Duy, 2004) W
Jamdrdgdmiuniseyuialdameia mMsuenUameiaiifivunalngeenegerariiesnsdie
Tilamzaiivuadnninasyiulaldsity WAz ABIlN1TIANITE AL du
(Battaglene and Seymour, 1998)

nstiemsvameiasveriojudsiiveyatesann  Pitt and Duy
(2000) namimsliesAsfinuamAeItsduasuliuawninaasyduladiniing
Tesdugiifisaignndn eglsimunsliemsoidldsidumniunsisdulofud
fdsnnssanaussTNTATigauaNysal Fsagiilidansdunidinzegmumineuazdy
pnsdmiulameiaetnaasiniaue

6.3. mMsvsulunzia

6.3.1 N15LA8UAMZLA LD

Y
=

9n351N1550AR18v8UAwN (sandfish) szezipsuisiaauienbes
TuvefufiengsniudlonBsuifieutumadedunsa  Tneilveglugas 5080 Woidus
(Agudo, 2012; Bell et al., 2007; Duy, 2012; Gamboa et al., 2012) Uawniunasedelu
Wnameilaiiiidnvandunsiouts  faiudenunsaiusldfifuanmesedy  (Agudo,
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2012; Hamel et al, 2001; Raison, 2008) FaumnsnaanUdmeziaivnieuiiyaninis
mswgﬁwﬁm%"u fsnondoduluan mundoudifunuiuzni$s (Conand, 1990) wazliveu
Usuddeanmituefifulraudevelunsia Wy vowslWusudmeawin H whitmaei
(Pacific black teatfish) fidisiniade 1.8 Alandy fhmimeluede 180 ndu Tugienan
6 wou diodeduteenfulamn lusaefivas H. fuscosilva (white teatfish) 819n8
viawsoiulaldfluefidssaatuninsa  UdmsaasRuoymeadunidarsnielue
WarUTan (WU H. scraba) asfungnauddidinlute (Purcell, 2004) Yasmiftendeluve
Auflanuannsafsansemsannzney fislegeesgauauysaildedisiiuszaniam vl
nssaivinetengy  Teglulundladeiinsasyivlnvesamnidedulonudy
nan 1 e Feidmdnindy 20-72 nfuseiiou (Asudo, 2012; Bell et al., 2007) luvae
finsdedurdmdmzavinameilmsa feddnannnnin 12 deu  Uamuased
Swiniiindy 14-22 ndusieieu (Purcell and Simutoga, 2008) aonAdaeTUNNSIaDIUA
aluvefululsenadonunuuazesanside  snsn1ssyiulafiuineuresuamniuun
B0 (e 5-50 n3) Suunliduvrasslutaclifieunsnileandsdudedu (0.1-09 ndusde
o) antuasiindy 1.0-1.7 ndusdedasety deflvunefiaunsoivemslaluuiun
un (Agudo 2012; Pitt and Duy, 2004; Purcell and Kirby, 2006; Raison, 2008) n15an&a4
ﬁuaqammmmmqmma ilariomsiaigdulavesudsmitendelunazigags (Agudo,
2012; Bell et al., 2007) LLmazizumamaﬂawnwmﬂﬂummazmgmm (Pitt and Duy, 2004)
wuhnssyiulnessnsveamenthauifdnvusduddeneglutonadmasie

NSRS AUlaMIONI3ABURIURIYT (Agudo, 2012; Hair and Johnston, 2008)

6.3.2. N15LaLIURINZIasUNUERITADU

nsdsUamsasuiudnsviesuduithalainnnidledeusu
nsiassUameiaiissegaien demnmsidesameadosnsausuuusi
(Battaglene et al., 1999) LLaﬂﬁé’fLammuimwiaziamaqmﬂgﬂqLﬁ@iﬁlﬁﬁummmmmﬁﬁ;ﬂam
ﬁawﬂwﬁwﬁfﬂqq Uamzlaazeduoguinuminiu Augaassuasirvemsiinnasnuiina
whAuduevs (Raison, 2008; Slater and Carton, 2007) swdailonatiasunnfiazenem
MNUVEELe (Slater and Carton, 2010) mmiuiagmil,gﬂwﬁwzLaiamﬁué’mimmamaﬁuﬁ:
ﬁuﬁﬂW'iﬁwmasmqqé’w%’usuﬁmﬁmﬁaiuLszma‘uaju (Zamora and Jeffs, 2011; Zhou et al.,
2006) windulivszaunnudiSalumetusfiondeluandou  Taefinmeaesissann
sAUnesnIY (babylon snail, Babylonia areolata) Tuigauny Wan1sNAaBINUING
Snsnsseamednann (Pitt and Duy, 2004) LuienfunisvaasadesUasmemiuds
qmﬁ? (tiger prawns, Penaeus monodon) Plvsnsnnissonnesi (Pitt et al., 2004) Tuns
Aesufuden (P vannamei) sveglnaiani nuindleduasauiulafeszosnils azads
arudevngliiuuasmn (Vills et al,, 2012) Tufwedladsannsadosaemdmiugah
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Ruezdusn (blue shrimp, Litopenaeus stylirostris) szelnanandn wafdlvwnlailvg
(Purcell et al., 2006) a8nslsAmumsAnuniLEeniivangaudmiunsdssuiulamea
aupsldsunmsatiuayy Tnsemgnsdssuiulamen ves vieaminenza (Purcell et
al, 2012) Iag Mills et al. (2012) UszaunnudndalunmsidesUamnimiulaingnan
(sea bass, Lates calcarifer) Tuuszimaisaun 1u°umzLﬁmﬁwﬁa;ﬁaLﬁaqé’umﬂmﬂgﬁa
suwdulanwiadunivzia  (milkfish, Chanos  chanos)  Uanagagidianes(pompano,
Trachinotus ~ blochi)  wuiniwwliuiin  wiliwansetuduiledsssuiuuaradnii
(rabbitfish, Siganus guttatus) wagUan (grouper, Epinephelus coioides)

6.3.3. nsynsulunzia

msvindudnearl  Wumsidssamaalunenitadretulunsia
(sea pens) Tneponazdushsfafiuiidmiulamealutinhtuiamasmslnaiouves
nszuath fnsdewmit Snsienveanzneu FINBUNTEING ATV MEANY
sssnei lunsdifinteseonsniissduimeaonaifaudnlusunsefuldmaaiides
¢ Sanimnzaudmiuvvhnenlunsiafominenatain Tasveuduansazgnilslilufuiie
Josuldlvildmansensenniemiuals (Purcell and Simutoga, 2008; Robinson and
Pascal, 2012) Purcell et al. (2012) namasmsdsslameialuaentd 3 dnwae 1éun

- MISAEIUAIMATYYL T TUNTIVTINDINGTINYIA: AOnTTlFazdn
funefvvesldmeia gnesniuuiiteTIuTmUameaansssuniuaztesiuldlvdngi
wwhdunsels legpenivunalnguasiinmsdensige dnteuldludsunaduie James,
1996) WaUDuduazdulailidy (Bell et al, 2008; Tuwo, 2004) Li8391ndunN155IUTIY
YRIMLLEaNNTITUTIRA AITUNTSLA I IAN YL LT IRDINIITUIDINISNAWNUNUTEVINT
YRMLalusIsuY® F9R0901fuaINUsIuiiaanyUssudliiassudmeiaaunerunafidainy

L3 a = o 6 1 % o 1
ANYINARASUNITAUNUGNBUNITIUIMUNY (Bell et al., 2008)

- msidsUAmeiasyes Fsuiinananlsanzitn: aenifldasiioun
Aoutnlng 156-900 ms1auns usfiadugslaiinn Useana 1 wes falunsieuszana 25
wuRwns  seedmiumsasamea wilUgymlunmisuengan 1w Y een3nmen
(Lavitra et al., 2009; Robinson and Pascal, 2009; 2012) \¥wesnene1aidusieynanse
nauAsauATIluYuTY waze1vldntinans Ny

- msnmaeudesAmsiasyes SguieUsaiushisen: oniilid
yadn Ussnas 1-500 msasns fsansnsntianldlutisnedy vimnimesasyes
fogusenainlsamzitnuazihasdedunsia (Purcell, 2012) dnwzuviasendaneluaon
Hulunmsssuei Selildsunanssnuaindng anuidsusiuresauamin wedsdomnsd
Wfieswe (Purcell and Simutoga, 2008) Tunsvaaesiidunuuiisesinldnoniifvundn
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ﬁuﬁﬁaaﬂ’h 100 #15198u83 (Purcell and Simutoga, 2008; Robinson and Pascal, 2009)
drunmeassvualugdnldaonidnug 100-500 m1519wmas (Hair, 2012; Juinio-Mefez et
al., 2012b; Purcell and Simutoga, 2008)

nsasgivlpvesldmeialisidsslupenazAoutisiininlossuiiouiu

[

madeddutedu  ioradesmnazneuilusssumidiarugauauysaitosninasidng
siaduiiugses  Tnefivenuinmsidssdmealuneniunafansuagdanalaied
maasyiulnifign uinsUdesuAmsiafinramunuusiiluinadanisliafiunnsstu
FevnnsUdestdwnuun 15 nsu asdsavuindvwnadiutudy 420 nfu luaaae 7
\#iau (Robinson and Pascal, 2012) @muunfvaswniiiaua 1-10 n3u aedvuadisdy
150-250 n3u fadldinanda 12 iou Tuunsiuiivawmasiinmatydulndidogungii
amaq (Purcell and Simutoga, 2008) LLGﬂﬁlJUNW‘HVIﬂTﬁLQiﬁJLG]UIG]QJU’]LNE)@MMNJGUENU’W
aelulugaeiihdou (Har, 2012) ﬁﬂaamimamiul,umammwmumawuwmmmiu‘qhmﬂ
LﬁaamﬂﬁmmLLmﬂGifmﬁ’ummq@JmaLLazﬁuﬁ usitisneauntuthuedlaideiindinisngn
200-250 N5uADAIT9LLAS (Purcell and Simutoga, 2008) tay 100-771 NFUADATITILUAT

Tusnenianns (Lavitra et al., 2010; Robinson and Pascal, 2012)

Snsmssennevesnisassamnilunen Sfuusdunietemarsade
Tnoanzegneddutie 1 Weuusn sesnisuasy G?faaﬂﬂaﬂé’aﬁsummﬁﬂLLazasJ’LuStmﬁuaﬂmi
‘Ui‘UL‘UaEJ‘LJWi]GlﬂiilI lngmsnaaesdlng wuindidnsinsanegs uway fldutosunniisnssu
aﬂﬂizaummmLiﬁ]LLazmamﬂmimam (Pitt and Duy, 2004) Iummﬂamimwmuamw
sondt 48 Wesidus Weidpadunan 2-11 1oy (Robinson and Pascal, 2012) ludssineiia
fisnenudasinismegads 72 Weidud lugae 6 heuusn 99915188 (Hair, 2012)
Uszanamsingnsinssenmevesldwndiaedurendunan 12 @Weu nldfiu 30
wWasidud



