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UNANES

Uaan (ollyfish; Holothuria atra Jaeger, 1833) ﬁgniwiwmnﬁﬁmwﬁﬁwm
nssfuliiinsudesiwadduing  TavendomatiamsuSundsugamgiinasdaanansliy
we wansAnwmuinhsianslasunashifinasiensnssdunisudesddeswadauiugues
vewiiuguish weldansuiuBeugamnivi 4 38 aunsenssdulivasideniead
fuiudld Tusnsiigemueslisinansefunisudessadauiuglurasiivhnsfinn msden
egamgianduiinsiannsansefulitindeslduazegismamnniign leilldenisd
fidmsmsiingaiign (50.794+15.492 Wefifius) waeiiszssnaniinduiign (45.667+0.577
Falus) sedivnnvesdnneseey blastula, gastrula wag auricularia Imy'ﬁqﬂ Faunsden
megampliiduiuiinsfimnsaufigalunianssdumsUdseisadduiuivesah

< o o

AdARy: A mInTsiy wadduiug anwindsy aangil
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ABSTRACT

The Lollyfish (Holothuria atra Jaeger, 1833) were collected from the wild,
induced to gamete release by technique of temperature change and photoperiods. -
The results showed that the technique of photoperiods be ineffective stimulated to
release gamete of broodstock lollyfish during time of study. Four methods of
temperature modification technigues can stimulate the release of lollyfish gamete.
While the control (none stimulate) ineffective stimulate gamete release during the
time of study. The low temperatures shock can stimulate release the eggs and sperm
numbers the most. Eggs obtained from low temperature shocks have the highest
hatching rate (50.794 + 15.492 percent) and shortest hatching period (45.667+0.577
hours). It also the size of the embryos stages blastula, gastrula and auricularia largest.
Therefore the low temperature shock is the most appropriate method to stimulate
the release of lollyfish gametes.

Keywords: Lollyfish, Induction, Gamete, Environment, Temperature
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1. anadiuauazaausragyvastym

vasudninzlanihauiifiauamadaruinsgdsddfumudonanduilan
ansandAimandrinelunangldfedinsthuataaaielflunisdnulsedig q Tagany
peebdlsafiiertfesiundunile uarnmadenaussanmniae uaﬂmﬂﬁ'ﬁaﬁmmﬁﬂﬁmﬁa
spULinANmEIAUI AR {]ﬂﬁgﬁuﬂﬁqﬁwﬁgammamwgﬁﬂqa%’u finsduiitenns
Snhelulseweuazdteendneusena uazidasnndniriatlifioToasdmiumadesius
Usgnaufiuunaserfeagudinamiaunuuuisies Feaursaduldireauagluanimiiu
fnunAnn1INanIansianauny (overfishing) ei\ma"lﬁw%’wmnsﬂﬁaﬁwag‘luammﬁau
sy @uruanasegnsinga) Sulgmidldifaewslulsandlneviiuusiislunas
UssmaitiimavhnsusessUametalan uaganmagsumudeyainuniussausiiviilseas
UShameilednesiin Smingams wudmunmeilwessineusAneaeduuvasendei
ddyuosui uilulaqtuliviinmanasegiann lenanagnuldsiusimeeildung
ihaaduldldenuasenslsifiaglueunan

nsudtgmanudeninsuvaminensuameiasianszsildaedsndnie an
Usnamstunuiaimuasuiafiansaduls ielivasanusaianawnuldiuuas
mmsaLﬁ]‘%zyLﬁ*uimuﬁmmﬂﬁamﬂiﬂﬁuﬁuéﬁmﬁ’m’mlﬁmuﬁﬁmﬂﬁ disnisiiaesients
wneReniimuniiuitensudesnaunulusssund waedndiuiesmingludsmsédle
anUTUINUNITIVIINGIINY A ?fawu*i'ﬂ,uLL\‘imaqmiLW'wLgmﬁ”'uﬁm%'uﬂizmﬂlwaé’aagﬂuiwg
Suduviniy Julusedimsfnvmeasnitesiusudeyauaztadesin q fvnzanlunns
wngiass missnuiiGulinmeasnmeiuiuameiaiisssinfifeaudifouas e
UseametliUseTiuisius nauussas %uﬂumswaﬁ’uiﬂﬁwmmsé’qliiﬂszaumfmﬁﬂﬁﬂ
wihilmsdluiivesmsaasiug msudosisadduiug uazshssen

nAToNNSAUUG (reproductive strategies) Fesufisnsuaetlduazinde Wudeya
wgyegredslumawisiugdndun Usenaudunsiidnddnduunmziuglulsamziln
washlidndiinanualoauazaslivdeswadduiug fudiszuuduiugezauysaifin

b7s

wgseddissznaunlumaweiuiusiasass vnliduUdesszesiiauazaildaneg dedy
Fedndunszdulidniamsavdessadduiuglaisitu lasludninsalifinszgndumds dn
L 4 b7 ) QI 2 _ g
a1fensidsuulasanmuinaeu TneanivedwinsuSugumgiidn  (Loosanoff and
Davis, 1963) uazlusinauszialisneaumslaisiluvdmetia (Morgan, 2000) UBnaINNT
a a s w vas . < o = v da \
WaguuUasgamaiiviualszeznainislaiuwas (photoperiod) Ailludnuilsladeniinase

nsUdseadduiuvesudmeia (Battaglene et al., 2002) visiliiisannaninwindoud
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wagsaslumsnszfumsudessadduiugluldmeiaiiies uasinldfuuameaifiodlin
viln Uames et al, 1994) dwiuvamsaiuiumnitliinsduduauiug wiazendems
Uaeglduazindessnumanfuluth msufausiadunuuduiniuieesudesituazinge
saninluvSinannn uaziilesannsnsgduiumsisdiiinsuasaeadduiug Ssenaduma
seruanysaivenvasduRufuaziseu TededinsAnuiuieuiieuielléiasnsd
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2. ngUszaea

2.1. ﬁﬂ‘mgﬂqumsﬂ%uLﬂ?iauqmwgﬁuazimnmmﬂé’%’uLLm‘i‘?‘immzaﬂumi
nsgAuNMIVsewadaURugreIUEwh

2.2. FnwmgAnssunsuaesigadduiuguaciem

2.3. Anwriaiuinisvesigauudsiissesusn (early development) aausldsunis
Ufaus aunsevisiinoenainld

3. YAULUNVBINITIY

HunsmeseaiednuniBnsfmnzalunisnssfunmadenwadduiuguosish
TngA3msiimnzaudang1n ssdeaduisiaansonsefulinewiiusuasiudosivad
Auiug (duasindle) lussesimiisaniss TutBinasnn wadduiufegluanmiiauysal
8nnsUfjautes (fertilization rate) MeauTsezusninIsNMUIBENTINS ALY T
uaxfidmansiln (hatching rate) gq saufesauiiiinesnanlufianimanysal wsnng
naaaseaniy 2 974 fe

dasfl 1 vhansnssdumsUdesiwadduiug (uasihitle) vessuiiuguasiiey
Tuszezauysalme Tagonfendnmsuundsuanmiandeuuisusznis Teud suuuuAg
Waguulasgamgdl (Thermal — stimulation)  uaggasszasATiléSuuds (Phot eriod
stimulation) As2eABUSEEEIATIVABYIwARA LTS $117u Bun wasAwANyseR dwad
duitug wieudunawginssulusswitensUsesieadduiugilenseduluguuuusig 4

d29f 2 Anwimuinisvessigeussezusnausitlaiunisufausaunseieiin
seniluf Bansevivieilioningaei 1 lnensihliwasindeiildannsnszduluguuuusiig
7 inldludeinimeliinujausuasilnesnduim asrnseumsianvesseulunsasszey

AuslEIImIuisradaunssvisitn mdnsdnsnsiin uazesieasuauanysaivesiisoy
Uderilsannnisnszausmeisnisengg
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4. AMF1AYVBINTIIEY

4.1. YawzLa (sea cucumber; Holothuria atra Jaeger, 1833)
4.2. Udam (lollyfish)

4.3. M3n3eAY (induction)

4.4. \wadduwug (gamete)

4.5. dnwuInaau (environment)

4.6. gaungil (temperature)

4.7. Franamslasuuas (photoperiod)

d 1 s
5. Uszlanufianndnaclasu

5.1. mwgﬂqumiﬂ%’mﬂ?{auqmmﬁu,azizﬂznmmﬂé’%’uLLaq'ﬁmmzaﬂumi
Udoaigadduiuguasaei

5.2. vudswginssuvesUsiluseninnsudeeradduiug Sufunaduidesnnn
manAsuilamsigamaiivastaszasiansiaTuuss

5.3. n51wiUkuuiannsresiieeuUismssasusn (early development) Faus
#¥un1sufaus aunsevisitnasnanl

5.4. fesfrruiasilusosennuitefifeadastunamzaseiufuameias
evdeemaumilusssumtazdandsdasly

5.5. degarnaidfeiluAfaumiweunslunsasvidonisUseudinnisig q Sedio
Humseunsteidecvasaniumaluladnszssunduitnammsainnszde Ineonguns
venniidahluyuldussneumedeunsaeulundngasineluladmsyseu
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Una 2
ASIANBNENS

1. Uaenzia

1.1. anweausiialy (i 1)

Udwzia (sea cucumber) udndliifinsvandunds daeglulwdy Echinodermata
%”u Holothuroidea (11370 holothourion = Udngia, eidos = gﬂi'”lx‘l, ea = ANYNE)
NUNEH é’miﬁﬁmmw‘s‘aLwiuﬁugumuﬁﬁﬁq udifiteridudiiiuinge dulngd
sUsadlugunssnssuen adteuueu dwhseuyu (Mackey, 2001) wusesndu 2 du Tu
wuusy fe sudinvisednia uaduwneviensvidn amnaziidevuinetseuuin
Fwihilunstuewnsdadiin  mnsrenimzaiidnvasiiunnanfuesnlumadnuae
ASAUDMNT WU AUILUUAY (peltate) %wu”luﬂawzLaﬁwwaWWWiaejmwuﬁuﬁaama
wnefiidnsauanuansuuisld  (dendritic)  sswuluvdmeadisnungneuuasunasr
mauﬁdaaaaaag‘lumaﬁ'} dumnafiiansmzuuvtuLn (pinnate) agwuluURmeiaiiney
Ausgnaufinnasnauiwieuuidniuliney suheviersminuseneufetesdaiie
mstuseuashnsefueiuirdmivuanudeufing (respiratory tree) uazdld (@afun,
2544) Yamzadawafiunnseiy visriadioualngents 1 wes visriadaundniiiss
2-3 lwuiieng (@1316], 2545) Udmeaiinastiaussuim 2-5 U (383 wazane, 2551)

ANA 1 dnwusngusnyeIlamesa
fian: Purcell et al. (2012)

1.2. NM159AFIAHUNINBYNTUITIUUASAUNAY

Conand (1998) daudmealilusraundnsdad (Animalia kingdom) wéu (phylum)
Echinodermata 44 (class) Holothuroidea Yagtufimanudtuuuameiamlanyszunm



25 13 (families) 200 ana (genera) $1u7U 1,400 wlla (species) (Rowe and Gates, 1995)
Tudnuinl 2 298 Adwuaedas 1 98 3 5 294 Afisuaunnndt 50 via usdlifia 100
lia uazdn 5 294 SN 100 Bia WABLSIAEEATIsLUTEIN 46 Tila (Fell,
1982) uwazdnnIsAnwAINaINratevesUimeialugiinaul@finesTunn - wuldwzia
Fruau 9 294 286 vila uaslungiinagos Ae SuisnzTusendUsvnausie Tny Fealus
Ay uasdulail@e wulAwmsesmauidy 141 wfn waswuinduldmeiaiiny
\awizau (endemic species) 1uqﬁﬂﬁﬂéaﬂ§§ﬁuquﬁa 28 wia (815uad, 2545; Clark and
Rowe, 1971) uaﬂmﬂﬁé’aﬁswmuﬂéamLa?jﬁﬂ”lmﬂuumaagmﬁuﬁﬂﬁa Phyllophorus
(Phyllophorella) parvides Fauunsnszaeusnamelunz Tunnvetesan s deuas
denlus (James, 1965) Munprasit (2008) s1euinlulsswdlnefivdmea 102 aia Tu
1wl 12 wiathinnuslnaiusnsuasiiguAmansugio

~ o A £=)

15197 1 Vamzianiinsduiisuslnawaziiesvuiavadusemelng

faineanans Foaniley (Benqw) oansiny (lve) Faned
Holothuria scaba Sand fish Jaaum Holohturiidae
Holothuria atra Lolly fish IGNN Holohturiidae
Holohturia argus - - Holohturiidae
Holohturia spinifera - - Holohturiidae
Holohturia leucospilota - Ugen Holohturiidae
Holohturia nobile - - Holohturiidae
Holohturia edulis Pink fish - Holohturiidae
Actinopyea echinites Deep-water-red fish - Holohturiidae
Bohadschia marmorata Chalky fish Uﬁﬂﬁﬁ"}ma Holohturiidae
Stichopus chloronotus Teat fish - Stichopodidae
Stichopus variegates a - Stichopodidae
Thelenota ananas - - Stichopodidae

fian: Munprasit (2008)

1.3. ¥2Ane1uneUsEms
1.3.1 9Wnsuazn1siuemns: Udwzalijuuuunsiiuens 2 uwuu fe A
swnsfiuuasteylumaluazivemsinnegfuituvieuuseiunzneu

- fusmsfiuriusesegluualh ewnsfituliun uwasinouuas
Faitinvunidn wu Wsladh amsiensia wazlnesaay Ydmeziawniazlivuiauuuny



-

Fuemislaganduiilonivile Feeuegnuiimnaeeeinfueimsiivevuaniuin fdreee
Vaslunguil launana Cucumaria, Thyone, Holothuria (8imu1, 2516)

a o 1as dy < 1o/ da
- fuswnsfinnegfiuiiuvievusgiuasney  ewnsinuluwan
duviddmsiinneglavianidinrzuulufivlraunasnmeivdmeailsiey sagsliin
Uameialuana Stichopus

9MsAnwwes  Wiadnyana  (2008)  wuinguuwasimeudimiduevnindnd
Udwiziavouiu Anludadiuannnin 50 wWesidius dlngifuwwasineuiitlunguusde
agnou kA Chaetoceros sp., Plagothix sp., Amphora sp. wag Thallasiotrix sp. lagld
vnnﬂﬁﬁmiLflanmuagiﬁu“mmﬁmum AeEfnEMNsINAUL LLasﬁmnaq“lﬁﬁuﬁmﬁwﬁ
1Jzﬂuagjﬁ'uiﬂaw%awsﬂaﬁﬁuihﬁaag: @3uns, 2535) vdswifiuwaniuensinnazneu
WShaiungia (deposit feeden lagmstunsefifansduviddnivuastunseesnumng
il vemaduesvestimele dnvaeiuaeemuadugi S Favadudu
A ANEaNRU A UIn Aaves (pharynx) naaanasnnssing (stomach) ald (intestine)
waglpatedn  (cloaca) mnansseamdadaaten  Sthdesdwdudoslusiu  was
aslulawmse @, 2516)

1.3.2 maneTlauasuanaeufiie: quuﬁau‘uaammtﬁm%umﬂluﬁﬂﬁa
yuelng) 1eydawtisddaiiou (cliated epithelium) siusslamizaelunisluniinliifa
nszuansivaieuagnelui meludesdall coelomocyte Fwthiisndestie Sendn 8y
17l (hemocyte) Anwauziluwiunuuuis fhegdsaudududwuinnizdlivsavandud
uas efazilliuanasuineiidnuevisunnuusainlaaien (cloaca) Adnedufivetaes
119%BIBVUAUBIMT 138N731 respiratory tree Tungu Apodida srliifetersilurazonde
mIuanasuieriumeiintdaenss @, 2516)

4

1.3.3 NSAUNUS

L]

YameialoTaazduiugiies 1 e (single  gonad) unwiiadiiwauen
(dioecious) Uaiiwesau (hermaphrodite) wanfifimausnaziiotezduiugedeuly
n1aa Usznaudaeie (tubules) uanuaussiuannwisstaduisfersuduiude se
netursviudasiuvietilivieviethalisu (gonoduct) Ssegintuidoideledne ey
meluauuu (dorsal mesentery) U%L’Jmﬁ’ﬁ]&ﬂugﬂﬂ%]wiaﬁﬂﬂi 15871 gonopore WINTil
wasneiieTorsduiugiiinnsahoiliuezad fussnumaunieluf Inenisadlaay
Andunoudimadsuazgnadetumnaends leildTunswanasgnaduiinudnnugeiings
90U (brooding  pockets) Lf‘jaLﬂ%ﬁglﬁmﬁqaﬁ'ﬁmmnLLasﬁadauwaanmmwaq‘i‘mdw Tu
Vamsiaitlifigeilndseuasinsufausneuenda Tanldsunmsufaududasdsdindu

N



unadrineuafuegluin Mntuvsiauluilufmseuszeran q uasedgduiuduivsely
({1, 2516)

MNA 2 195TINNISINISLaLIURIN
p=]
¥y: Battaglene (1999)

2. Yasmn
2.1 Anwaznaluuasvassn (Nl 3)

Munprasit (2008) $161uids (Holothuria atra : lollyfish) Wuandnileglu
$u Holothuroidae fignwazAdevuay (worm-like) fisresnegouyu (Mackey, 2001) Hu
Vameziafifiddh diien junmsanszuen shuasvhesu fdwasuinunequsnensied]
oymAmIAnaN  wisziiunan  Alifmsieunaqy Sedsaduumuinadundman
ANMUEIER UINBYNNANUANEBNTBUMENIA (tentacle) fifiden Sruau 20 Fu Lifivie
cuvierian (Purcell et al., 2012) Yaswhiindsddmnuszanm 4 fadums amnuenuniige
f9 450 fiadwns wivmulaelufiaueiieayszana 200 Sedwes dvnusvana 200
n¥u (eavtinds 1 Alandw) (Conand, 1998) Purcell et al. (2012) Tdseamuuaimin
warAuENRAsveIVAwAnasiuluusazuras s UnihiAtuasdude (200 ndu



20 WwuAAS) 98UR (300 N3 30 WURWNS) BEAUIY (335 ASU 23 WURLLAS) Lagine
Mauritius (400 NS 15 YUALLANST)

AR 3 SnwauzuesUdsn
ﬁm: Purcell et al. (2012)

2.3. N1SWWINSZA8VRIURIA

Uasmuademusnusenuasiuluse mnalaau AMNAITBIUIULNSI
Uhaiinuemsiaay fiansnvssituiomuaifunsedilrauiasiiiewiv uamgh
Vvl MandsERuATwED 0-20 Was wulwsnszarevhlulule Indo-Pacific USamsiam
Ju AUAZILEDATBILENENT LMISUIAINIEN VSlauad Munsiueanaedliueeniu 8
Wedlde dand A3aanT gntuenea DUk noumilaveseaalnsise Haulud Ju uaveeuld
‘uaazﬁﬂu imMenziald 1n1gee (Munprasit, 2008; Purcell et at,, 2012) Tuuszinelneny
unsnszeTiliemlngiavilasunsiy PUtchagam and 'Sounchaeng (2004) s1e43nEl
gnlvowuiideninusEaauditus  guns wasasnugsonil Wusy wsilduandiunuiidmia
p¥1 TordaRaamuT 81auAs aveTUMITRLYVAN613 Uvauiuyy Swdaniin udu

d 1 - d
AN 4 MSUNINTTANBVBIUAINN
31: http://www.eol.org/pages/587662?vetted=true
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3. ssuudunuguasnisitgudvaslima

4

3.1. SEUUAUNUS

9

Vamzadningidumnuenmassnuifiviwdafiunsve  (hermaphrodites)
nsAuiuguissenidu 2 wuu Aensduiuguuuendeme (sexual reproduction) wasnns
Auiuguuuliiendume (asexual reproduction) usidnlvgiinduiuguuuandeiwa (Smiley
et al.,1991)

v g

3.1.1 NMSEUNUSHUUNABLNA

< L A a 1 1 2/ .7
WunisuiugAnvluvdansiadiulng Useneudae 2 szezudn Ao

9
o 4

nsEUINN19aS1IadAuNuS (gametogenesis) 1l untsagrsdndovesiwag
(spermatogenesis) n13a3191% (cogenesis) vaamAdly wazn13313la (spawming) Fafunns
Udosradauiugaduh Vameiauseiinagudeslduazegioennisuanusiuisvinazding
finlafiunutesinameludii (coelom) seusiyazniglu laildiunsufausaziinaus

ABEgLaIUNIIEinesnaInly (Mackey, 2001)
3.1.2 myaunuguuuliandeine

nsduiufuuubisdemaduinitvile  amezaldlumsunsiuglaens
WUeRe8AAILIN (transverse fission) saniludesdiuednidn § UnuiagRinnisuiein
Aousnainansesid Tasnsafuazueneenuniiuluaesdiu antufasdinswann
Tudausing 9 Figliauysallvaysaifufiviiousaduyaussns (Mackey, 2001)

4

3.2, ANUASHLASWAININISVD9D I 8SAUNUS

9

4

3.2.1 ANWAIZVBIDIBIZHUNUS

1

=

Udshiidnuagueteteasduiug (gonad) wilewduuAmsamll fe 3
Sumz 1 du uasiild 1 Su dnvamduwserenuanuaunseniiuvatey uasiidealnues
wasauiugeg serinavuamumaaede

3.2.2 Wawnsvasdumeluugennneg

Abdel-Razek et al. (2005) wUsszsznswauvesameluudsiunagly 4
soy Ao sruvBuatniide szazﬁw‘ﬁaaugszﬁ i%ﬂ%&’]l.%ﬁ]ﬂuyjiﬂjlﬁuﬁ uazszazlany
didelnousaysvosiignunediel

sveedl 1 szevduadrainge (mmature stage) Sumeiidnunzdu
wazune viewdng Aduuausing veuduluasiifiviecazam anuenvesieUszana 6.5-
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10
17.0 fiadwes @ukuaudnalseann 0.4-0.6 Jadwes e GS.L vy 1.2-27 isil
Juegiuiwmiinvesdlduesdiae
seosil 2 svesindeauysal (maturing stage) Sumeiidnumzem
wazun viewdn o Mduusuesing 4 soudloasiintuuasam mmemveniotre IS
14.0-47.0 fiafins wushugudnarsuszana 0.4-1.2 uaamms fn G.SJ. whriu 1.0-29.4
soeil 3 szesiidoauyselifiudl (ip stage) Smefimsumnuaus
udunuann dnvaseuasiiden) Laulawag’l,uwammalmg Tusesrilagihindofiagly
viell AnuenvewioUszIM 33-60 findlms wehuAudnanwszanm 1-5 Jafuns @
G.S.I. Wiy 27.2
sweedl 4 ssusudesinge (spent stage) Husseeiivaadeniide
wegpenanmuaifnandeandstheuisdiu ussesiviodn 9 Aduuausing 9 vsudu
Toaefidum Ta Wiwas saidn q Tevdeshmuuuen fansenvssann 5-36 Tedwns
s ugudnansuseanm 2.0-0.9 liadwms fen G.SI iy 0.3-6.2

3.2.3 Wauin1svasselyluvdsdnnedie

Abdel-Razek et al. (2005) wusszaznMINaUIvessslaluUGeime
el dsges fe svusuiaun seezlauysel ssevldan usssvuzandly eeusaessesdl

seegil 1 szosiSuiann (mmature stage) Selvitdnumedu v e
dn qiluneuseing q vesdulereiifindenasang anuemremesseniussina 4.0-12.0
fiafiwns WurugudnansUssann 0.2-1.0 fadlms A GS.L wihiu 2.2-7.7 eiituagiy
dwrinuasdld

szEd 2 szeglanysal (maturing stage) 3&"1'\1anﬁuwumﬁaq’lu
viedin q Sdmdies anueveieUssinn 21.0-51.0 fafwes duihugudnansusean
0.7-2.0 fiadilng A G.S.. Wi 4.1-14.3 lailusauas Tufianysefeziidnunsidunsanay

svei 3 seeslaign (rip stage) Filaasidnuaizem wauwihe q wn
waelidued amenvewieUseina 24-130 fiadwes wushwgudnansssun 1.0-25
fadmy A1 G.SI Wiy 9.8-13.7 Iuiz&J31‘37%smmsnuamﬁuﬁmﬂé‘aaﬁﬁLﬁuchuquéﬂmq
Uszana 75-175 luaseu letdndaiay

suaeil 6 szezwly (spent stage) uwwudnazviase q Wien Tl
wariidvies vnafienanugadldidunionndreginn anuenvewieyssne  20-24
flafues Wushugudnansussinn 0.4-1.0 fadiums A1 G.S.IL wiiu 1.7-8.4



11

3.3. NAIUIN15VaIR8aUURIIIA

TBNUIRRILINTTsauUAmiidnyugadenululdmeavindu RN
JauslunmTInvesldmsiandi

3.3.1.0RIuNsTa9AgausTesusn  (Embryonic development, Early
development)

TnsAnwiluldmsaniia Stichopus japonicus wuilawiiniazadldly
ihitflgamnilutag 15-23 sswwalon wilmnzasnniigedie 18-20 swniwadua
frnaimedlovdetldfetisewinaiisduiaiiosuediuialy - msnaliuiavadesld
nanseng 5-15 Wil Weuuniiy wivdusasshesiinruanle (fecundity) Ussanas
300,000-500,000 Was (YeLlow Sea Fisheries Research Institute in angdao 1991)
mevdaniinsufauiiioty teeduiinsiauludising q eeedn i wamunmaqm
Uszanm 21-24 ssenigaifea lailasunsnasnslfinaussanm 45 unil eimundngsees
Blastula \JuszeeiiGufiduny  aursovepildseu  wasafeulmld wdsennszesily
Uszang 2-3 il é’ha'aw?iag’luhiﬁﬂm%:uﬁmsﬁﬂﬁ'aaaﬂm ansodneenuasadoulnlé
fusinfinh mﬂﬁ”'uawﬁ'm%'ﬂgjisas Gastrula \Jusvesiifimewnnnegnaduil Ussanm 24-
28 Filus TaetududEuiimsuiaus ndtnseesiilsemn 12-20 Halus VamsiaszGud
nsvenekasinsala %’wzﬁluLsﬁ']fjnﬁﬁ'suuﬁsawé'\wialﬂ (Liao, 1997)

dmSuludsstu Laxminarayana (2005) naminvdssnagandlaluunid
gamqiitugig 27-30 asrivaldva JunrglvUdeswanduiugiauwady wivdudasiiog

E
=

fiarwanlas 800,000 was mendwnfimufausiiaty ldasduinistannlugiusie
aghedng dgnmafiveniussunn 26-28 ssmeaidea ey 36-35 dnluiuuazany
Hunsmduseuseann 8.2-84 (Ramofafia et al, 1995) wudilaiilésunsnauwnaiade
289 138.65 + 1.6 lalasums aldinan 1-2 dalus lumswdalu 2 wad (et 1) uas 24
dalus ileandngszes Blastula (it 5) WWussesiiGuiidury aunsompuliseu uaz
wieulmld  wdmnsseriidoufioglulfasduimatindiosnin  anunsefnesnuas
ndeulmldiusnafing nnduszdudngsses Gastrula (rwdl 6) Wussesiifimsiaun
pghadiudl Ussunm 24-28 $2lus TaetuRaudBuiimsujausuameasGulimsvensuasEn
#l# FeazBaudngmawaunssezvdssely (Liao, 1997)

3.3.2.WAUN5VIR99UTEEZWEY  (Larval  development, Late
development)

aaaudifmnzadlunsitnlivdmeasiin H atra laun gamgiivszanm
26-28 asrnwalua anuliunsadiudisssann 8.2-8.4 wazaruAnussanm 34-35 @
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Tuu (Laxminarayana, 2005) 14 H. atra Al#Funsufausesianundngsses aurcularia
melunea 7-10 Ju Fdidnvuredetusseussenieniuees B. marmorata fhgey
auricularia veEusn (early auricularia) fidnwaamnAsi Uty AIMENIVBITIHN
Uszanas 320-600 lulasuns ausseu auricularia sveends (ate auricularia) Svunaiads
Uszanm 404 lalaswmns seiinssinvemsiadqanntiy uavdnuaediiaeaes 9 (5uil
dnwausilunsenay wazagldszosinandn 15 Yu Lﬁaﬁmmtﬁﬂészas doliolaria Fefidnuae
adedades (barrel-shaped) TwinwdsUsvana 360 lalaswns sewndn 4-5 Tu aeiann
\ihgseee pentactula fifidnwradnevie (tube shaped) fivuan (tentacle) 5 1du fivihwie
(tube foot) flvwimadsusana 550 WlASHIAS WaHEUALDNININAMUAANEN
(Liao, 1997; Laxminarayana, 2005)

A 5538 Blastula (100 pm) mwi 6 5982 Gastrula (100 pm)

o o i e
3.4. YaduiiiinadandiuauysaiwAuaznsdunug

3.4.1 ggna: - Alwi (1995) gamadnilivesdmsianglutiggeu nse
luthsggruamiirenimeiaazsas vihlviinadensauveutading waznszduliin
mssle lunsdvest@sidnlnginaviinaduiugitiuggnia Abdel-Razek et al. (2005)
yhmsinmmsiuiuivensuinumeilmzauadudstnaddusinuinuGanadg
mmauuszﬁmmﬁuﬁaa’lwﬁaaLﬁauﬁﬂmauﬁuﬁaquﬂ%n'\ﬂu duvasimaiiaziinm
anysaimAluiinfouliguisuiafeungaInieu uavivakummswmu'mmwaaakuqaa
Tutadieunapufufousunm Hariott (1985) wmwﬂaamwmﬂaagmuumﬂ.miwm
\mzigaseu (Heron Island) aeilmmauysainanaonviat wiszlimnanyselneiigalutag
gasouiwiuggluliisns

3.4.2 gamgli: guvgiveninfuiladevdnitiianswasenisnslduinnd
agnIAL Ry UammwummsaswuavmsLaimﬂaawaaauwuﬁ“lumwaqqﬂwunL:ua
amwnumawuua u'ﬂ,ﬂamiﬂalwmmuluqmau (Costelloe, 1985)
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ﬂa%’aﬁﬁwam'amiﬁuﬁuédwimy'Lﬂuﬁm%’amnﬁammé’au Fadinns
Waguwadlumuggna saensumsiavsssadduiufueseRuiuiiug Aaandoudy
Yadeiifianudrdysonisduiugdenuis auvnd unasdneu arsiadl lunisduiug
utudesede ndwnulumsihliwadldgnsudansldndinulumsldeswadinaesnun
ynanmwindeuliimnsausenisvseiusiufeglifinnsvenewug uenaniuiinve
Vamzaiiinasonisisld emsiutladevdniifinadensduiudinsstasitemsdes
WU amsefiindusadussnaufesimiinuisduinduuagiuiia visiaveineng q e
ﬁumwmEJSB'!Q:TJ'mmé’ﬂﬁ’ﬁgeiaﬂﬁﬁuﬁuﬁﬂw&'zaqwm’; iesnudmeiassiungaiuoivns
Tutreifinsuen v3enssenlvei ileanawnsludesinnieludwadessnmslaiuueu
veaEnwwIndey fiegede n1sfumiuresgamgiluth anuduiasvaennshliiie
anaFealufiudaintu dasiliiRnsusse duiufedhwmumunuiuvesusyrns
FoihltiAanisduiusuuuliendema vaiidesunarntadentsaninuandeunis
wasuwadunuggna Sowidsilafeiifnasionmdlidaiutiadonreuenie 10IN5V84
aeunilagaziinisaelaludag 2 i’uu’:#n%é’ﬂ%nmz%’um%Lﬁum\auasi’uﬁﬁﬂﬁuqqqm
(Mackey, 2001)

5. AnnaEnAyvasameia

5.1. anudrdmadsegie: wyuilouslaavdaiiomindasswaamee wasdy
ownsiflsiiugs  Uagthulimsvinssucmesislunaneysemelagangdsemaiioglu
Uinaneilwesmaymsduie uasnmeulivenmamuldin dwsulsemalnesing
vussstBmsanneilmsasiineuasiimeedunty  dWedamslanneluiesiu
e uaziitensasenn (Munprasit, 2008) Hagtiunisvhuszasuameiavesusemesng
q vhlansudwssmdlne egluanmeiifudnenimnisudn (over fishing uasUssnns
UllwmglalusssuniiuTinuanategruiulade Ydmziauwilnsgluanmilndgeyiug
(Abdel-Razek et al., 2005) anwngnisyiuszasldmesiadadudnuasmediuluein Aanis
v fesioludinhaduemiauiag wnhauuinameiuwaluvgvza fnslive
pmAwazIudn (skin driving) uniAtieeldiimssthan (scuba driving) Tuawuén
Ussang 5-10 wns Uawmsiauneliasastuluinainasiy wu H. leucospilota vresiindes
Fulunananfiu wu S varegatus Fweenuldhelutidudoulianiodiety wazdds
yintiagaenunanldgeniuflifuuvdmaudeush Tusheuszmalddnaafudgiu  3u
wmd  Buledlldy  uazBnvianeUszimainsinisussualdmsiasgneadeds  wazfing
faunmamiziasdatiaeiiies UszimaiinandnuAmsiagefigade quu sesasnidy
u Bulatidey uazinma muaeu

guad (2542) nambihlulssmelneivdmeeivnnuilaawasdeneiivsvunm
12 %iln A® Holothuria scabra, H. atra, H. edulis, H. nobilis, H. spinifera, H.
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leucospilota, Bohadschia marmorata, B.argus Uag Stichopus chloronotus, S.
variegatus W8 Thelonota ananas Faaonndosiusneauwes  Bussarawit and
Thongtham (1999) nuitluswauilil 2 %fa fifleuddymansugiagedige fe Udswm
(Holothuria scraba) wazU@ss (Holothuria atra) Vasm Uamuaaeswiad dedely
myvdlassnedy  Uasdamendiuifeumnnndviadunasdsiaume  Bruckner,  2005;
Munprasit (2008) Taensdusiiesnieasnunseaunyeiwenwiamelmeasuniiy
dwiumelenineinadminstreuavay  InsduvAmsaiiesminenagvia
loun H. scabra, H. leucospilota, H. edulis, B. marmorata, T. ananas, S. chloronotus
wag S. herrmanni (Bussarawit and Thongtham, 1999)

Tuusiastvameiagninnuslaaiilanuszana 30,000 dusiel Tnefinanansdlg
fio Ussmadiu tnwald wiaide wagngussime West Central Pacific dwsuussmalng
PnadRmIUsENe Aaud I we 2510-2532 fimsussusldmsedadududesnudlites
N1 1,100 #u Anduygadiszanm 10 dwum Telud we. 2521 Insdseonunniigafn
ud3unm 226 du yarn 2.27 Suum wdntuanawn sunseiislutag 2-3 Uikuund
Vinanssuiinty Vamesaiismihessiunsaiinnuge du e suatu visesmiiely
anwan Tewawdmeaidvieluanmansziiseilaniias  100-120 v uUsgy
Hudemnuieeaziingeduis Alansuae  700-1,000 vm Tnefiundeiudelvajegi
Jwrinagauwasseuss @und, 2542)

UsemAlnefinisdseentmaaludaussmesing q 12 Usena (a3l 2) uenaan
UsswirAlneazinsdeentdmsalifwsssmaudiddimsindiuametamnetuiu log
Uizmﬂﬁﬁuﬁmmﬁqﬂﬁa 1AMEnt sesasuidu wnuenie Ju gesne wazurainil
AdI6U (Munprasit, 2008)

52.  anuddgundularuinms: Udwmzeansadnnyusgneuamslavaiy
ot 1 dawed dasaududn Udmhuns wndavierhey smduihnEmseussney
pnaugnigeidililusiuguaduonfuiunnusuasyeay dninemansyn
ﬂﬂuwudﬂuﬁaﬂﬁmzm Stichopus japonicus fiilalussiugs aeluihlalsiuasiinge
chondroitin sulfuric \uetduseneuiidftyuasdauding 4 vesismenuyed Wy nszgndeu
By uavveavarfivdedunadesiodns q mssulsEuUameseddutoetulind e
wasdososine 9 vanleity  Fulumemadrilmdulensiasdmmiteduen
petmusindudaislunn  (qued, 2502 nmswSeuifisunaemndlarumses
Vammatudniinisein wuilvsivluiovauasfiivinaganindmuadntes dau
dihdu q wu vilnde Y vesuuasg wasvesats ezfivSinalusiulisiean
Vaweia  Aadumsuilnavdmziaiafunmsiadlusfundsismesudeaiumsuiinaves
aneviTeNesuNaLy uaziiiouAmsadeiilusiuganimesunsuds 2 ui uenvniliile
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Vamziadadlviinaledunn Tweralumadenniwvasauiimuauluiuliifuegned @,
2516)

A15199 2 MsdwanUawzaludiusemanng q 12 Ussina

10U Uszna USuneu (Alansy) dwawldu (wwm) 9

1 RN 120, 045 11,350,128 2003
2 i 30, 000 1,095,000 1997
3 U 18, 900 245,303 1999
4 anigauism 5, 880 849,744 1997
5 REAU 3, 810 511,145 2001
6 gamlus 1,423 472,650 1996
7 luees 1,235 344,902 1996
8 nava) 790 189,172 2001
9 Tawiu 762 121,043 2002
10 DOALRILAE 200 84, 779 1996
11 ULaLge 120 47, 170 2000
12 BuLsy 31 45, 992 1997

fisn : Munprasit (2008)

5.3. Anadhdgnensunne: quad (2502) nandt lumremsunmdiulamea
vevilafl  holothurin - MlaauasiFlunsinrnansdsanudnussnszuauszamld S
annsahlvldlunsussmenuduliavesftaevdmssindald  uenaniéfigilunis
Fudlusladnls arseluduiliBendn holotoxin TafaenUamza . Jjaponicus, H.
mexicana uasnvaneelia. uanmadnsadusinmaesyreateruialy Tutgiul
msAnwifeiedlivsslendneluiluldmae iedanllusudinmsunsnszaneves
wadunSlumstielsauzse  usnaniflimsinAmemmfudunmmedadutigei;
ay 1@t veussqualgaliuemnaaugunm winseiahannsfuvameiaudadaihun
Meuiusaynewmisuiamsfuangaialadnee

Hung (2008) wui1 Yawmzaluemmstpmdwesiivselevinie sds
nsldsnuilan wiu d1ldsniey (ulcerative) NTEIMNEEMNSBNIEU (stomach inflammation)
lafina1e (anemia) muiladings (high blood pressure) issn (constipation) Unvids
(backache) Tsrautimy (epilepsy) fodniaugunmeed (rheumatoid arthritis) Tsdaidon
(osteoarthritis) lsadenssgndunddnianelinfagn (ankylosing spondylitis) uaga13e
AsunAmaiieifieifeniu (connective tissue disorder) ilesmidmeiaanunsadnunauna
18913 prostaglandin  defidulunszuiumeiilinduiiesniau  Taswairvesdiives
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-9 U d' U - d .y
UdmziaUszneume nizgneeuiiiliuumeauesans mucopolysaccharides 3l chondroitin
sulfuric acid fiaansatasanansiinandesniau wazshwilsnend

5.4. auddvnedinainer: Und (2545) na1rin Yamsafiunumiidialy
szuuiine Wesnmimihitdudgesaae (decomposen dshevihliBuvieinguuneingl
wndngs wanunsvanudesasennsiifiounadnliitudnivuadnuasqdunidiende
agjv%nmﬁuuaz"lumznau wazdsdudreanseonuilugUuenlings  Junasineuiivaanse
ihlluselendld shliAamanudeuresasewnslussuuiing usnamnewnsiiuaiu
Whlvwaganunsadesla muwmaafﬂuan'*u*uaanmwsamnumnauwnumlﬂ wagUasgansiu
gﬂm’;uaaau,auimaqawaumam C R TIE L oy R Wm——

6. dn1ensian1suszaedaansia

TueRnmsviuszunamealutsemalng Sl waneiensuslaammeluiesiu
uazmeluUsema windean® 1970 Wudun Smeinssusameaifionisdoanuiniy
Hudu AwdiflonSsufisuiuussmasulunauiedensfusanidediziiinunandalal
andan (Bruckner. 2006) TaiiiesnHaRARTIlEINIAATSTUTNGTIIYAAY dawali
w%’w&nniﬂawzLaiuﬁsiumaaa"luamwLﬁ'a;ﬁmu wasiiduauanamensdaiiios  waz
Uaammmwumﬂﬂmsﬁmwuﬁ (Abdel-Razek et al., 2005) anwmumimﬂiumﬂaammlu

mﬂlwaaaLﬂuanwmvmmﬂﬂuaﬂm ﬂamsmumaua%mumaﬂuwmmmumm wmmmu_
Gmaﬁh wagluumameneia eRSsdon1seing (skin driving) tazunntienaldiams
fihdn (scuba diving) Tussduanadnusesna 5-10 wns vameaunsaiadesduluim
naneiu iy H. leucospilota vswiiadulunainansdu wu S. variegates Tusinsuseinalyl
'mvuJum‘tJu u wnma auiﬂwua LLa.,anwawﬂsumﬂ nsinsussuslaamziandng
33434 uagimawanmswdeseteaies ‘Usummwuwawamﬂawzmmwamﬂa mﬂu
sosasn iy Fu Bulailides wasinaug mugasu (Conand, 2004)

af

7. nsnszfumsudesigadiuiy

.aCIIq

TumemswzdesdaiidnendeBmsuastiadosneg  wnseduwousiuglifing
Ussawadduiugisindwng  viildimsiwsuaz gypeiugin hnssildmnglaghifesse
Toivawitugianundou ﬁqummmnmaLsﬁmwameuﬁwaa”luﬁi'imwmmmiwawuﬁ
gyliinewiiugiinmuaiuauazUdswadduiiugihninini FaihitealiiBmas
namAeNguYBIVBEABtEh 19U VioBuNaL] eBUNeIY Uasvaelad Wudy dmiuTEnslu
minimumiﬂaaawaaanwuﬁmawaaaaqm 8ud msuSugampfivesimeadilding ms
Wibugethaduiunmstate sasmsWansed Wufu (auns, 2564) wuinAmeiad
mﬂa’LuqumsauuawmauquwgnnizqumﬂammmaauwumiLﬂaauuﬂaﬂumaau q ¥
ThAnamuesnuazldetigadduiufeont  Tadeanmnadeniifinarmununiaiamninis
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shuradduiusluldmeauasuasnssdumsudesld  1Hud  gamgiviensiasuuuag
gamgll auduuas Faanaldfue mmndy mswAsuwasssiuthtudes e
auysoivesemsuasnsasurine s dwiussesnanlunsUdesadduiuiudsann
msnszdulagiinsineg  wulasuendnefiluvdudazedin  Senldsseznadud 1
dlususa 5 u (Battaglene et al., 2002)

dwiludmziavetinedilinafnudniodnnidt  Mnnseseaeuenans
nuhiissnudeetufodinaninsnssiunsUdeswadduiudvonamesa  uslild
nanfieasdenstiedaou  wandumsfnviisdisnafenddildseyinduitnm
wangay dwivluisssmaiinenumsinedniveeatuwidnduldadedy q 7l
nmsundnszanslunsasysemedidnw Fiismavdn 9 2 ae SEmsRaukaduiumsani
wazgnsUTugauuall (temperature shock) (Renbo and Yuan, 2004) Feaonndaaiuanw
MuGsTATINNISANYIYEY  Costelloe  (1985)  nutgnmgiiveniudutladondnit
avdwadanmnslinanimgnaedgiug  Ydweneadalimsadwazmsiaiguengad
Fuiuglushmdsmguunislegnmgiihgetuiasarlugmansleiintulugsdou

PMNANTTIUTRLRYANNRNANIN 9 WuInsUseewadduiugresudmealasu
sviwanntadevatsdssnis 1aun gamglih drananieladuuas unasipeuiiy 41y
174 o 1 o [ o o ! 1 (3= w a
ansu uasarsiall Famuigavgliduledendinifinadentsudesadduiuuesuimeia

7.1 aamgll Mackey (2001) nanigamglidutiedevdniiiiBvinadans
Udeuiwadduiufuesdmeta Insudiuainnisinuives Tanaka’s (1958) Min1sAnwins
Udes@aaduiiugues Stichopus japonicus FegonrdeaiusIeuwes Morean (2000) 7
namhmafvgamgiveniifiedlifow eevhlifamanauiugdldlilusamsiauns
wiln uaﬂﬁnnﬁqmwgﬁﬁﬁwﬁwaaEha@'aGimaﬁﬁmiﬁuﬁ’uﬁ:‘umﬂaawzLa lng Conand (1993)
Jamsavanguiinaiimssawadiuiugifiutundsiugangvun - Fuilugnisudesiad
duiufileguinluggou Fmuindmsnaiedluniouussunougu (Chao et al,
1994) 91n9189U¥8e Yellow Sea Fisheries Research Institute (1991) seydnmsduiug
vaadmeia S. japonicus Teduinnddyfegmgll Fwasiinmndlalutieamgll 15-
23 samwaldea udunfasegludne 18-20 awmwaldva a1elu 2,100-2,400 Falus M5
Neldaghiresumnglutiaamdaissduriensutng

7.2 thaamsléfunas (photoperiod) Wudntlededigsliléunmsinm
othaieiilutdmen  withivilfinadensudesiwadduiusvenenlaluAfungudu  y
wiunziawlin Strongylocentrotus purpuratus (Mackey, 2001) laedaanainslasunesdl
Sviswageensdufunsaawadiuiug Smuiudleuiunzarindldsuuadudaadu
Useanod 8- 12 dla Tutenanstu wadduiudasinisiauuasiimnuauysal uidelédu

137280
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walugenanasiuunAunsiruiveadduiudasvgaysin (Schmith and Pearse,
1987)

7.3 uwasrimeuity (phytoplankton) WudnuilslladeniisvsnwasionsUsey
wasduiugrendmzia  dlilssnavansaiafsvessideuiiluunasiney Fafuuwasd
paudividuams Smiley et al.,, 1991) lnsanmsAneluudmeia Cucumaria frondosa

t 1 &4 (Y o ad 8 a g 1 = =
wuhasUdssiwadduiugludiuiineududuresnsslsiialuiilidngs Juwansdanwguues
3 =i . ' =4 < s a 1 2y
unasnmeudia (Hamel and Mercier, 1995) agnslsAnmuataiinalrmsaisine1uneegia vive
a A t v ' < o a
asmiiuvdafiunasinouisidsssenuuailuiinasensidsunlamnea3sine e

Jawmzia

s [Y) 4 &8 v X v [ e
7.4 JnaAvenaeduns (lunar cycle) wisetnawutausy Wudadesinns

U ] s a é o U
UdesiwadduiudluvBwmeiadnnilausens lng Babcock et al. (1992) @awnsavinungiuuas
luslunmsnsldvesUdmeia 3 willn Aa Bohadschia argus, Euapta godeffroyi wag
Stichopus chloronotus InegwuanasnilavdansgeindanauluAudn 1, 2 waz 3 na
LY 5 @ 1 4 o ¢ a o Y .
wizdunidiunalurdigeiuiug luvdmeasiln Polycheira rufescens Wag Holothuria

5 ! @ @ Lo @ o 2] (7] -4 1
scabra U4 ggnianeldtsdiusiviomnznaindeouiivemieduns Tneasinlilutisien
Avssrulndnszdunsiuay Tugieiidliugegn (Kubota and Tomari, 1998; Morgan,
2000) dpmevesmsiunieImuaNNsYdsswadauiug  Inemsnseauladunigly
s19NeTaIUdmeta (Kubota and Tomari, 1998)

7.5 el dmnduliedeiifidvdnasenisudesiwadduiugiiilasumny
auladleliuuani Tay Hamel and Mercier (1996) nanadldenaiadl Tunnsnssduszuing
fanssmsiuiusvesAomiaiin  Cucumaria fondosa  wuhluanwwndeniiadi
Vamgiailldfumsnseuasimewannlutiusnuesnsaiaradduiugesaditod dy
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aUnIniuasIsNIs

gunsnl

o)
me
o

dnivmans ldun Uasan (Holothuria atra Jaeger,1833) sunmiwiiniaua 250 n3u
Ul Tauenandussunn 20 wURLLnS

\Asasiia/gunsal

1. §wdunsideaniy
-~ fudhuuuuruazaneens
~yiaen UV dwdusiideii
- RINTBIVUINTBION 69 luAseu
- f9N984NT8
- fanana@nAIINg 500 89S
- telvhuesnataadiug 1,000 Aas
- gagUnInilvionAmSeanseuasiivse

4

2. dwiunsnszdunsusesigandunug
- DWaNARNANY 160 Ang
- gD
- udul¥iaauieu (hot plate) visegunsaiiiiugamal (heaten)
- vaaalndwmsulvuas
- Tanfwdouaesns

3. dmiunisasredeuanaMuutuLasaaaNysaivaslduasa sy
- Uninesaunnm 500 Taddng
- Uninesuun 50 Naddns
- dlanviguniouuiulnaglas
- NReansIMmiLUUEUAUTENBY (compound microscope)
- viaeanen (dropper) #5auINE1N
- gunsalinuuimsiundasganssed laun micrometer
- A FULUURTAeS
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4., 13 UINVUIN-TIUINUN
4.1 gusudauua
¢ ca ¢ . . a a ERY .
- neleAsaUles (vernier caliper) duAwaNd@®in 818 sonic
WA 15 wURURS x 1 Hadluns

4.2 dwmsudsumiln
G & =y af e o o
- ingeedeauaunn 1 Alandu x 5 nSu 8ve CAMRY
| @ a o oAy :
- nvastmatien 3 Fuvis 8% Metter Toledo u PL -303

oy
PN13

oy

P v ' g o o o
nMsneaReN 1 msnsziunsusealvantuiuglasnisuiuasuanngl

U

1. A13NULNUNITNINADY

nsnseRunIsUdeslgadduiuglayaide msﬂ%’mﬂﬁhuamwnﬁ (thermal
stimulation) mﬂams'mLmumswmaaumuaumaaﬂ (Complete Random|zed Design;
CRD) Usgnaumig 5 4anMIvnass gavnaedas 3 1 A 15 mbevaaes dwnass (@
N1INARDY) ﬂa'gULmumsﬂimﬂaauqmmu ot

1) ganavaaei 1 Lilinsnsziu @easuaw)

< Y Y ax < a b
2) YAn1INAaBs 2 NSEAUMETBNTTTNgnmgie
3) yamanaaedil 3 nsgdueistengamaiie
4) YAMIMARaDW 4 NIeFumeTBRiaguAUNIaAUI

o U Actat L4 LY. y%’ 1
5) YANSVARBYT 5 nsgsumeisiuiasuiunislmiiluaniy

2. NISHTIUNISNAGDS

2.1. mawdsaiaquasgunsal:  daiaguasgunsalliieswedmiums
naaes lnsTaniiduiswsiiugesyhnssusmansssund Wnamdvaaantumelulas
wzeunddnavmsaansdt  Inenengumsiungaudng - Smdaguns  uasvindio]
vinadndifes qunsalieg  ashandrehenuasenuazsintereesundueududu
300 dlud Mndudretathaven filiukrouiiuidlumsmaass

2.2. nmaw3sadn: wisulaensgulmeauinlilinnaznou 9nlu
MINTUTTUUNTBNTIBAITNIVES Xiyin et al. (2004) wazkunsanliomeunadny
on3ves siud (2551) MndunsedlasldigenissasiBendnasuiiefdnduwyivasslui
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uasuSuanuiAnliegludaesendng 34-35 daulufu (Laxminarayana,  2005) Wnldtite
WilUllumveass

23 ﬂqiLﬁi‘c’Jﬂl‘WﬂLL&IWUﬁ ﬂ’lﬂWSS'JU’i’JMWEJLLEJWUﬁUﬁGVIuLa YUIR
U’]MUﬂﬂ\‘lLLG} 250 n3u "U'L!l‘ﬂ fmuemanaussnm 20 wuRns dwninliluds 800 dns
ﬂ’]EﬂuEﬂﬂ'ﬁLUUL’Jﬁ'l 1 A Fanneasg

3. NMINAas

[ 27 J & <4 L (3 = o 1 aal /1 1 o & )
MnsnsgRumMIldsswanduiuguasUasilundagds osldwauwiiugmbenaans
az 10 M uazynnisveasdludswaiainauia 160 8as swasidenluusasdsed

3.1. ﬂ']i'UaE]ﬂL‘UﬁﬁﬁUWUﬁﬂ"mﬁiiﬁﬁﬂﬁ Iﬂﬁ]ﬂﬂiﬂﬂﬂﬂW@LmWUﬁﬁﬂu&ﬂ
Wﬂﬂﬂd‘ifﬂui”ﬂUﬂ’ﬂﬂJﬂ\‘ﬂJGQUWU'iull']m % VDI iEJQ‘L!ﬂiu'VNﬁJﬂ'ﬁ‘Ua@EJL“Uaaﬂ'U‘WUﬁ

3.2. mwaﬂmaamwnum- Iﬂamsmsauu'm.,Lamammmmmwnm 5
DeFwAITd uUsEae 30 unfl mawaLtuwuﬁmaaﬂumammuunm‘lﬂ’laaﬂumammu
aeiiwenly wulseana 30 wadl mﬂuumawameuﬁaaamwuammumﬂnm 599UNTEIN
IinmsUdegivadduiug

3.3. ms%ﬂﬁ"wazuwnﬁaa TaensieSeuvnsanilaunalisnnitung 5

9 u
2/

NG GGG mwaLtuwuﬁmam’LumaaumuUﬂﬁflaaﬂuu'mmwnumwmsaaﬂa YIUUTZUE
30 W9 a]ﬂnuumawmmwuﬁmamwuaamnumﬂnm saauﬂsvmumsﬂaaawaaﬁuwuﬁ

3. 4 ﬂ'liN\iLL‘Vi\ﬂﬁﬁUﬂUﬂﬂiﬂﬂu"l' IﬂFJﬂ'ﬁ‘LﬂWI’JLLJJW'lJﬁﬁJ’]N\‘lLL‘W\ﬂuVﬁNL‘LJ‘L!
£2a1 30 UM mmuammaumwamu 30 W iJ'm‘u‘LlEﬂEJW@LLNWUﬁaGﬂﬂQWQJBmWﬂﬁJUWUﬂG}
SEJ’\]‘LIﬂiuVNﬂJﬂ']anEJEJL‘?iaﬁﬁ‘U‘W'LIﬁ

3.5 n'lsmu,maaunun'lﬂwm'lwamu Iﬂamimwameuﬁmmt,mﬂuwsu
Junan 30 wil LLa'JUaaEme.,La‘lﬁ'lwamumu 30 U mnuumawmmwuﬁmammu
ammumﬂnm T9UNTY mumiﬂaaﬂwaamwuﬁ

N5UAAReIN 2 Mmansedunisudesiwasdunuslasendetawramsiduuas

1. NMFAUNUNINAADY

1Y 1 & 7] s [ d' 1 Lar
nszAuNsUdsswasauiuglaeadentsuiuisutanamsladuuas Tae719
UWHUNSRaBILULUALARER USsNBuMy 3 YANSVAaDd Yannassey 5 1 SaNvsaU 15
NYVNABY MUUALVEINAARIARY AT LATULES fad)
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1) gamseassit 1 lifinsnssdu (garuau) Tnemsiiuamusssusi

2) yannsveansil 2 nszdulaeluas 12 dalus adufunislaliuas 12
Flua

3) yamsveaas 3 nszdulasliuas 6 Halus adusumsliliua 6 42l

2. MSHIPUNITNNABY

2.1. mawSsuTanuazgunsal:  dwsunawSeniaguazgunsainisveass
nszfumsUdesiadduiuslavendadisnainislduuas sswiloutilunsvmeaesil 1 diw
funnsinefufie  guasalfsfuAsfunsliuas 1dud vaeal (aeavaenidesamie
vaenvigeelsaieus) Lazgunsaldmuniuaussezim (timer) nlnUavasnlv

2.2. mswassuuazwaiiug: endeisnaleatuiumvaassd 1

3. NMINARY

vhmsnssiumsUasswagduiuguasudeilagefiedasannsiasuuadtuusays
Ingldvowsifudmisenaansas 10 1  wezviimaveasdudmaiainvuin 300 &g
seazidealunsiagdsnail

o ¥ = -] 1 1

3.1. gan1aveaesdl 1 nshikawnusssund Wugamuau Tagnsimeu

w & LY a a L < ] 7] 14 a & L3

wugaudelutmanaiinuue 300 8ns seauaandy 30 dauluiy Tneliifinisindegunsed
Tuasuasimunu seaunseiwslsiiugUdsswadaunug

3.2. gan1maaeadl 2 nszdulaeliuas 12 dalus adufunisliliuas 12
#alue lnemstwewtiiuganissludananaineun 300 ans sedummnds 30 daulusiu
Tnednsagunsaidmiuliuas nefisefuanuduuasssana 400 &nd uasRnnsgunsni
aruaunsUa-Ual i 12 dalus seaunsevionausiiufudesivadduiug

P £ 2 o v o @
3.3. gamsvaaesil 3 asedulagliias 6 4alus adudumshiliuas 6 Falug
Tngmsviswiusandedutimatafinvuin 300 Ans sefurudn 30 dxluiu TneRngs

[
a v

gunsaldmiuliiuas Inefissduninanduuasszann 400 dnd wasindsguasalauaunis
a o vvd ) @ ) : s @ s
\Un-Uali¥ 6 Halus sounseiawifuiudesivadaduiug

4. NM153AN155EAINNTINAER: dwmsulun1sveassdl 2 aziimsiienvsdmsuides
' 1w € o v & v w & ' 2 o -
weuslug lasamnsnliasiliuemsie Yuaz 1 dle Tudadian 08.00 u. wasiinmadey
mevndUaiag 1 ASe Useunu 70 Wesidus
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A15NAAR9N 3 NISANEINTITNAIUIYDIAITaUSZHZILSH

Anvinisivdsundamianisiauivesiisoussususnusednas (embryonic
development) Tagduannldudwhldsunsranaunsziafinesnainly dueiiesannnns
nagesd 1 uar 2 aenssausniliannisnseduluusazyanisnases inldludafinaunn
200 &n3 Aiszfumnufunasgumgiivinfudnily Taerununisnaassaiiestunis
veaesdl 1 uay 2

mafiusussazinssideya
< v L o o A
1. asiiusrusandaya: Yeyaivimssausi Toud

] L) QA 1 1 Q 1 Q 1 L
- SnnulduazeginideseanunnnwifusuazWorugudazs 99nms
nseAuluwsiagds Feaenunailududoweviauiius 1 f

- ssggnaIMsUdeslwaaduiug vdsmsnsesulunsiazds

- envmgkazvwinveslinasienudeseenin 91nn1nssdumeisnns
719 Tuiinseasiden niousenmlszneuy

L)

- 931MsUJaus (fertilization rate) Tasnsihlaudeseenunuasnausiu
wsuudaniinluhmelaissiuarindu 30 dwuluiu sesunsviiiseuimniingssey
gastrula Uug1WIU UagAUINERTIMSUfausan

8nN1SUGaus (Wodus) = S1uiufsousses gastrula X100
Puaulafivianun

- 9m319n (hatching rate) AN

gn319n (Wesidus) = Shuausigeu eastrula Aflnesnanly X100
Fnulaviavun

L= A QI (-] QIJ QU 1
- 38E2AINTNN ARYINTZELLIANTSUYIINTSVInaBIUnSENIssauinaan
ke

- fmuinswasmsdsuulasesinng Tnemsiaasunsasunta
waqﬁ’wnsﬁ"aLwilsu“lé'%'um'iwamunszﬁ"aﬁmmﬁnajisaz awricularia lagvin1snsiaaeuyn 1
Filue  Tufinmswasuwag LLazﬁ’ﬂmmmmLwiaa:isEJ:sw”mné’mqawssﬂﬁw%’auﬂ’uﬁnmw
Usgnau



»)

.

24

4.2 milasevideya: ihdeyafisrusulduntisuiisurnuwsnsrdasmenaiy
wsUsau (Analysis of variance, ANOVA) uwagiUuuiiguauusnssvesaadelaeio
Duncan’ s New multiple Range Test (DMRT) ﬁ?ﬂiﬂmﬂimﬁﬂﬁ%gﬂ



una 4
NANI53Y

HWa

MNMIMAaBINTEAUNMIUdssIwadduRuuaalaw  lnenssiusaumswinugan
ssumANYhMIRsERusemsUSuWABuaEn MnAdeNUUsENs Useneusie 3 g
vieaes Ao nMaeaesil 1 Wunsnszdumsudseiwadduiuglasnisuiundeugumagii ns
vaaes 2 \umsnszdumsldstivadaunuslngefetineansidsuuas uaznsmnaad
3 Wumsdinmmsianvessgouszevusn Aldnanmsnssfulunmeassil 1 uag 2
wuimasnmansaeadudwelud

1. MsUdeeivasdunugvasude

N19M519d0UANYMEIBIBTEIEAUNLT NuTIUFemlianvaryesaiedvdunug
(conad) willeufiuvdmzianialy fie fowme 1 U uwazsaly 1 du Medunzuazaluiidnues

- &) o a0 a e w ' '
Sapnuenuyunesniluvatgy (1mi 7 wax 8) uasilvenlauaugadduiugaysening
PUINAUNS VB

d L Q 1 - o
MW 8 anwuzslaunaudn
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nsUdelwadAuRusvesUAsi iy 9InnImaasmuiteRugarUdeseaieanin
flou nuwiiugisudesld sypzinasewiunsUdesegiuarlsarunnsafutiuiuisnis
nvdu InednvagmsUdesegituariidnuneilsdetuatuyrd (mwil 9) lwadoadiisusne
vsanau (a1t 100) liaunsaiavualdainndeaganssmilBausznoy (compound
microscope) drudnyuzmsvdetliazadeiunisudesegiuiiuladaaunin (nmi 9)
iesnwadlefivunslvgininvadegiuaziidduanlaninfeiidussenduviodvuyeoudy 14
dleeglusaltariivuaunnieiu wiidlevdesanhasiimsusnnadntesidesaniing
Fushuveni Fefivuineglutag 140-150 luaseu (nMwit 10A-0)

£  ONR

anwznIsUaBEagIvBINaWS anvauznisUdaes ldvaawinug

AN 9 dnerignIUdssigaduiugIaIUaw

C D

AR 10 dnwarvesadduiug: 1t (A-C) uavedd (D)
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mMwi 11 anvurngluimeasiiewenugiaswinugudssliuazesd

9

a

2. mInsgRuMUdasiwaddunuglasnsusuiUasugamnl

m5ﬁnm¢1ﬁﬂnmJ%’ULU?iﬂuammﬁm'lﬁumsns"ﬁumsﬂdaﬂwaéﬁuﬁ’uémmﬂﬁaﬁw
FeUsgneusneead (sperms) uagly ( (eges) HAUASNSANY 9 433 laun mwaﬂammum
msfongamaiias AsheuRaduiuNIsani warmsiauaduiunisliinluariou Imﬂ,u
Gqﬂmuqmz'luuminsuau viaaUaselvinawiiudUaes9adaanueInusITNTA NUIWE
N ile Wusel

2.1. FWIULARTUNUG (131371 3)

m3nszAuNsUdesiwadduiuguasUdi laeedeisnisnszduiiemaia
msUSuAsugamgll 4 35 fe msferguugiiin nsfergumniias n1siausaduiunis
3o wazmstlauvisaduiunstinhivariu awisonsedulivewifusuaesltuazoadld
dnlugpmunuiu naeansveedlinuimewsiiuiiinsUdesliiazediusatsla

ldudennlannmsnsgaunt 4 35 Isnnuuanasiunisaifesididudsy

& % a0 Y QY 1a ' M Yo o a 5 N
lnensenmeaumngiiinannsensiuliuivasdeslvladmamnniigaade 9.567x10° +

5 = ' I e w0 aa o v Y acd a o v
0.513x10° Wes Faunnmrseilvedfymsatatunsnseduaieisou Tuvaeinisdennis
a a v Y 1w &g M Yo o = o 5 5
gaumaiigainanszauliuinugudeslvladmnuivengaade 6.073x107 + 0.395x10° Wos
wiliwmaneanunusRaursaauiuns i lvanu

dwfudwueginuit W 4 38 awnsonszdulinewusudsindenesdla
Tudhwauiiunnsafumeadfiuiu Tnensnisdeasmegumniivhanansansedulyinenug
Uasveadlafianiads 1.529x10" + 0.058x10'° wad urliiumnsnafuvnaadatunisnsedu
frensiauisaduiunisin dumsiergumgiiguaziwisaduiunisliirlvadiy
annsanseulivenusuassegdlaludnnuiliunnsratu Tnensdergumgiigidisiuiu
yesoaAvioeTigniade 0.600x10° + 0.132x10"°
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szuldinnisnszdunisudeslauazesd lnserduwaiianisusuivbey
gamaiing 4 35 annsanseiumsudesliuazegllannis widlsluSauiisuandiuiuwuin
< a o 2 addad o 1Y ¥ oa o ) a M o <
mstergamgiinnazluitnangs wennsedulivaiuaesegiuasliladnnuinnian

q Y

i o (=] w ¢ A o LAY ad [ a o
M990 3 mu'mwaaauwuqmmﬂaqm ﬁ]’]ﬂﬂ'ﬁﬂ'ﬁ%ﬁl‘ﬂﬂ')EJ’Jﬁﬂ']iUiULUaEJuquQN

FIIUTATHUNUS

YANITNAADY a 10 s . 5

i 9gA (x10 wwad) laf (x10° la9)
Laifimsnsedu - -
Fongaumgiisn 1.529+0.058° 9.567+0.513"
Fongamyiias 0.6000.132° 6.073+0.395°
Auisaduiunsanin 1.167+0.635" 7.83321.274"
Ratsaguiunslwlwasinu 0.643+0.093" 6.150+0.328°

< w

i a & @ Q) & s 1 @ O w 1 L%
UYL ATLREEN ﬂﬂiﬂqwﬁﬂﬁﬂqwﬁﬁwuwLﬁﬂLLG]ﬂWNﬂUﬂ']ﬂULLﬁﬂ\‘]ﬂ'J']JJLLC‘]ﬂMNﬂum\‘i

L% [

anfsdwiitvdAgluaaunfeniu

2.2. stpzaansUdonivaddunug (mnsnedl 4)

mansefuMIUsewadauiugueslaswh  Taserdedinensedusiomaia
msUFuAsuaamgivie 4 38 wutwdminnmanssdu Wewusaziinsudeseaiesninreu
uazwiiugezddesldseninlunends  Teeszeznailumsvdesegiuesly  deldfunis
nseduluumaziBnuindinnuuensnsfunsatifednedifodidny  Jeufuwansswinemsms
Udstagiuazlusae

sseznalumsUaesegiulenszdusenisfengamgiisn nMsteagamaiias
nsRawiasuiunsiai wasnshurhadufumstiilar Seedy 18.333+1.528,
22.333+2.517, 5.000+3.464 uay 20.667+2.082 w1l AudIfU Jsunnsinefunsadfosied
foddy ssuimsnsiuiadudunisdei awnsansedulimeRuiudeseasifisiian
uaefinuuandtetnalideddygnietntusnauit Juk 3 Emndnlifinuuensnety
NNEDR

dmiusseznamstaesld  wulwiiugesudelendnnniiveuguses
oed lneavUdesvdwnléfumsnssduAnfiunaiiefs  30.667+4.041, 41.667+3.512,
19.333+0.577 Uay 36.667+2.887 il sudndu Tnemsfauiaduiunisinhiinsudes
VaedldliiSiftgnannadosiunsusesead  uaslimnuusnsnsesaditioddyiudnanuis
dwmiuTtisesluthiigeiensientenamaiae dsliuandretufunsfaueaduiunisli
hlwakinu
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HeRasanssesnansemiamsUsesegiuasld wuinie 4 3% feueds
uansieuvneadfesdifeddy  densderdnugnmiigeissesnanseminimsudesedd
uagliuuiigausliiunnetumsfauiaduiunsiiilmesnu  lusuefinsfukaduiy
m'sﬁmji""nﬁizam'sa'lﬁwﬁaaﬁqﬂ ualsiumnsstumstiauieaduiumsing

A19197 4 ssezaMsUasewasauiugueuisdi 3mnmsnsedusieiBnsusuiaey
geunnll
a1 (W1il)

YANITNAABY : ‘ .

: g 4 AIUUANAY
Liifinvsnsesu - - -
Tongamgiis 18.333+1.528°  30.667+4.041°  12.3334+3.055"
Yongamaiiae 22.333:2517°  41.667+3512°  19.333x1.155°
Rewfaadusunnsaah 5000£3.464°  19.333:0.577°  14.333+3.786"

] v W o

Ruwdsaduiunsimilvasny  20.667+2.082°  36.667+2.887°  16.000+1.000%

vingwn: Aeaeilisnysanndinguiiniidnunnsiumiuiansenuuansnsiunig
atreg9iliieddgluanuiimeaiy

2.3, NSUFAUS (319l 5)

lumspsaaeunsufauseedlivash  wwendensiannvesdinnzileidng
seee gastrula Seflennsufausiinduatnvauysel nuimndwnuldedsannsnasduly
wiaeT3Ae 9.567x10° = 0.513x10°, 6.073x10° + 0.395x10°, 7.833x10° + 1.274x10° wae
6.150x10” + 0.328x10° Wod ey dnsawanngssee castrula wieldsumsufaus
auysaliuedy 4.600x10° £ 3412 x10°, 2477x10° + 0.236x10°, 6.037 x10° + 1.757
x10” uag 3.087x10°+0.539x10° Wa3 Auiaey Andudnsinsufausiads 48.199+35.026,
40.944:5.459, 76.097+10.074 wag 50.109+7.850 wWefidud maddy Felaliunnsdnaiu
naEhn Lwiwm"mm-hLaﬁa61’0na"ma:Lﬁuléf'hmsﬁaLtﬁaaé’uﬁ’uﬂﬁﬁﬂﬁﬂﬁﬁmﬂmﬁﬂﬁauﬁqq
fign luvauzfinsTensnegamgiigaishinsufausiiian

2.4. 15 (15747 5)

wuhlenldsumsufausannsnseduusass annsoiaunaunseiada
sguy auricularia  uasinesnanlaldsiuiwaede 2.000x10° + 0.917x10°, 0.736x10°
0.142x10°, 2.167x10° + 0.874 x10° waz 0.699x10° + 0.054x10° f P EIRY AnLHuSHI
nsilniade 50.794+15.492, 29.860+5.971, 35.302+8.846 uay 22.974:2.966 Wadidud

9
*
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auaau Jdlduandniunsatfegrdidedhy Tnensteamegungiinidnsinisiings
g uwaghiwansefuiumsisisaduiunisiain Tusueinsiawisaduiunislmiiva
inliignsnsitnifigauaglivansefiunsadfifunsionrgaumaliguasnsiiswisaduiu

ASRAUN

o Y] a a @ {1 a o Y Y ad o a
fN5199 5 amwmsﬂgauﬁLtazamiﬂnﬁﬁn%aﬂwaam PMNMINTTAUMILTENMIUI VAU

gaunnd
YANTVAADS dasmaufaus” gnmsiln
(Wasidud) (Wasidus)
Taifinsnsesu - -
Forgamniish 48.199+35.026 50.794+15.492°
Fongamgiias 40.944+5.459 29.860+5.971"
Ausaduiunsdnth 76.097+10.074 35.302+8.846™
Raurisedutunslidiivasiu 50.109:+7.850 22.970+2.966"

vanewin: 1. Al non significant wansnuiliuansetumsadiszuineaiadeluans
e
2. AadeTiisnus NS Raidnuananetuiiusaneusansey
natfsdlidedfgluanunnenu

2.5. WAILINISUBIANAY

ANTRRUIVDIANNS S ORIDIUSTELILSN TuSuAnwRawstelasunsuay
uATERINUINIIEIEEE auriculara  WulAwneidnvazadeadaiy ualltuInvewsas
38 LASTINNATMINAILINSHARYSLEZHANANGAY f19i]

2.5.1 YUIRVAIANNE (1151971 6)
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nmsnszfunsudesivadduiusuesUdsi sensuiuldsuanmuindenuns
Usenns Taganmuwindenisndudwiumsisadinfigninnididutietelunisveassin
fio gamgliuardasnainisléfunas feyaivhnissusau W fanarlunisudeslduas
s nuiivdesennndeveutiiug 1 # n1sufaus nisiin wasimuinsvesdnng
MnuamsAnyeziuldi msaszfulasendomelinnisusuasugumgianansonsedul
veuiuguasideamadduiusesninld Tuvaziivasnanmsldiuuasliaansanseduls
fmsussswadduiuglalugaananiivmsfing feilenaidesandrnalifsunauas il
Suuasiitmuslunsunsvaassie Tiuas 12 d2lus asusvnslaliuas 12 dalus (12:12)
uagluas 6 Falas aduumslaliuas 6 dala (6:6) Wisuflsufunslainszdunielisy
waensssud eradutisnanfiunuiuludiwalivewivuiufusisoan wiandey
fsnan B9 Battaglene et al. (2002) evniiimsldvesidmeaitiodelundounas
\wneugu fnifsananuedeaiisinmsiudsuulasmesdnmwandenludiaiandy 1
sgslsfinnu Isreaumsiinvmaisatundidn anmuindeudifgumgiige auisa
wilenlFRsmaeieadssanmisudousudnifierdeluuinaiingm (Hofmann and
Somero, 1995; Brian et al., 2001)

Mackey (2001) naryimstuiuguetdmeiassiitafeanniindousng 9 undu
fimustisnaisnsAuiusiuuedemaarliedoms  Taetiadeanmuindeniitng
muANNsaTLarUdoewadduiugueAmsa  holothurians  lauA gmQiiuazs
wWasuuasgamgll pondinas dasnaimslduuas aandn ssfudtutes e
WanzaNYese NS uasnsAsuLasEave M (Smiley et al,, 1991) NINTZHUMEY
amm:ﬁLﬂuﬁ‘émsﬁlﬁ%’ummﬁﬂmﬁmﬂ%‘luﬁwﬂﬁﬁniuﬂné’wé’mmwﬁﬂ (Loosanoff and
Davis, 1963) waegauduignsiiteminnldfuuamea (Smiley et al., 1991 Morgan, 2000)
mmuluﬁsiwmmuuﬂmma holothurians aziitasiiauysaiinelas 2 Asa (Conand, 1993)
%1 Morgan (2000) ﬂa'n'n‘lumm'snmaaqq’lﬂmaﬂuumiainwaaauwuqmmumamm
PaNyseivesemTuasgmifiity uazdleamedeunnienasaneatiund it
foyatiaenadosiu Aegamniinadenruauysaimauaensduiugndlivesdmeanans
%ila iU Apostichopus japonicus u,azéTaLﬂuﬂaJ5aﬁwﬁ’ﬁy7iqmﬁﬁmaGiamm%gy,lﬁuimLLa::
Aivevesdn i idunduuesdaiideadu (Dong et al., 2006)
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Wy gUuuariuniieunsedunsUdeswasduiugluuds Apostichopus japonicas $e

a

msfengamgiige (thermal shock) (Xilin, 2004; Eeckhaut et al., 2012)

U

nmanisnszfulundeiiaadiulid wegfaziinisudenegisaninnouantumeadie
Jadenld denndasiusieaiunes James (2004) Mimsnsgduluraanny udnmansedu
’LuﬂSqﬁ'm%gaﬁﬁmiﬂéaalﬂiwé’amn‘i.la'aaaq%aaﬂu"zm 9-20 Wit Tuvaginusieauves
James (2004) fiaminiuuszana 1§l wazannsnsdushgumaidusifugaunse
Uaseldlaludae 900,000-1,000,000 Wes Feiidrurunnnniniiavseuiiisusu
Laxminarayana (2005) 51881l 800,000 Was 91nn1ansedudaeisnisidieaty wien
Tenusndrnuifiganasiindeudnegei 93.8 wWediud uazganimsinuluadsdiis
Sasmsfinideies 50.794+15.492 wWesifud
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