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Study on nursing of sandfish Holothuria scabra Jaeger, 1833 from

doliolaria stage to juvenile stage with different diets

Supakant Chaichotranunt*, Sunita Liammai and Wasana Promrach

Prachuap Khiri Khan Coastal Aquaculture Research and Development Center
Abstract

Study on the effect of 3 different diets on growth performance and survival rate was
conducted in sandfish Holothuria scabra from doliolaria stage to juvenile stage. There were 3
treatments (T1, T2 and T3) each with 3 replication as followed, T1- nursing of sandfish by using
diatom Amphora sp. (feeding sandfish with diatom at 1%V/V of culture water), T2- nursing of
sandfish by using diatom Amphora sp. and fine mud mixed with Spirulina sp. powder (feeding
sandfish with diatom and supplemented with 5 grams of mud - Spirulina sp. powder mixture) and
T3- nursing of sandfish by using diatom Amphora sp. and fine mud mixed with sea lettuce powder.
(feeding sandfish with diatom and supplemented with 5 grams of mud - sea lettuce powder
mixture). The sandfishes were randomly distributed into 9 rectangular plastic tanks (39x58x30 m’
with total surface area of 29,008.82 cmz, water volume of 60 liters) at initial stocking density of 1

individual/cm”. The 3 bunches of plastic sheets were placed in the tanks as substrates for diatom

and sandfish settlement. The experimental diets were filled in the nursing tanks every 2 days.
Sandfishes growth and survival rate were measured at 2 and 3 month of nursing period.

After nursing period of 2 month, the growth performance and survival rate of the
sandfish showed no significant differences (P> 0.05) between T2 and T3. However, T2 and T3 were
significantly different from T1 (P<0.05). T2 and T3 the sandfish had the average body length of
6.30+0.63 and 6.03+0.36 mm., rate of average body length increase as 0.097+0.011 and
0.092+0.006 mm./individual/day., average survival rate of 6.17+0.46 and 5.84+0.57%. At the end of
nursing period of 3 months, The growth performance of the sandfish showed that T2 had the
highest average body length and rate of average body length increase of 20.98+0.56 mm. and
0.227+0.006 mm./individual/day which was significantly higher than both T1 and T3 (P<0.05).
However, the sandfish in T3 had a survival rate of 3.54+0.18%, which was significantly higher than
both T1 and T2 (P<0.05). The production cost of sandfish in the T3 was lowest cost calculated as
6.70 baht/individual.

From the results of nursing sandfish at 2 month the growth performance and survival
rate of the sandfish showed no significant differences (P> 0.05) between T2 and T3. At the end of
nursing period of 3 months T2 had the highest growth performance and T 3 had the highest
survival rate. When the considered the cost of nursing T3 had a lowest production cost. Therefore
concluded that nursing of sandfish from doliolaria stage to juvenile stage by using diatom and fine

mud mixed with sea lettuce powder had the highest productivity and lowest production cost.

Key words: sandfish Holothuria scabra, different diets, nursing, sea lettuce Ulva rigida

*Corresponding author: 448 Moo 1 Klongwan, Muang District, Prachuap Khiri Khan 77000.
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rouldemsasdsenuialinalufieyuiaiiislvomsanasluindeuiuiiufindieyuiauas uiu
wanain ndsantiulszana 10 wi Jalinanlufieyuia

7. M9AATzRRAILazEN WwIndaNTudIeYUIE
7.1 eszinunmiludaeyuia loun

- aunilin (Temperature) damewmasiluilnes Andunisnniy
- AaLAY (Salinity) 3dne Salinometer 8ve ATAGO anfiunisyniu

o
L4 (%

- aulunsn-ang Wiefitey (pH) Jase pH meter Ju LAB 860 snfiun1sdunviay 1 ASS

- Aadunng (Alkalinity) 1935 Potentiometric titration method  (d1in3deuay
WanUssusneils, 2551) sudunsduansiay 1 ads

- woulitllesin (Total Ammonia) #1135 Indophenol blue method (Strickland and
Parsons, 1972) sdiuntsddansias 1 ads

-lulesyt (Nitrite) 1335 Diazotization method  (Strickland  and  Parsons, 1972)
sudumsdunirias 1 as

7.2 Saenucdiuuas (Light intensity) &g lux meter suflumanniutuaz 3 a3s 1aan 9.00,
13.00 way 16.00 u.

8. m3iuuaziaszidaya

8.1 iooyuagnuameiaduinm 2 ifeu iususugnuamealufieyuianvuslag
THifullngnuaseenammmanainuasriiwesdsoyuia Tuswaugnuameiaviamuasdugnuameg
117w 30 WesidudvosgnuameaalunsazsuiioTaauenn vdaniuhgnuamemoyuiadely
uazgAnIsnAaetaLATY 3 iWou SufununuuAmzaimunmeludeduiuwiemsnisen
pouarduinameilomsnsnsaiaiule

8.2 thieyadninsiasyiulanazdnsseameipdsuninneinnuuandasaialag
35 Analysis of Variance (ANOVA) waziSeuifisuanadssanmaaiadvlnuazsniseameusazeyn
msvnaes 1aeds Tukey’s HSD fiszsumuosiu 95%

8.3 AllunssusudeyarriangunsaluavAnliinenaenseezianiseynagnuamea
WAwINAUNUNISKangnUameLasamlulsazyan 1 snaaes
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NANISANE

nsaseysiule

= a . . [ A 1A ! [

Weayu1agnUametadInszee doliolaria L1UUNAT 2 ey 3 WDU WUIINANULANANAY

a Y a a | A v o aa A =
YBIAINNYUNRALUALINTINTINAINEIRF YR 1l TEd Ay n19adia (P<0.05) Taglulsioui 2
anUdmzialuynnismaassdl 2 wag 3 TA1ldunne1aiu (P>0.05) WA 2 YANITNARBILANAITUYA
Qll ! A v o v aa o (% I A A ISP d‘

N1INPaeIN 1 sy suUYdIRYNINdan (P<0.05) dwsulufoudn 3 YANIINARDIN 2 UAUINNFA
JRINUIPBYANTNNGBIN 3 UAEYANIINARDW 1 Teteeian M1 3 Yan1svaaedlAand1eiuegl
Hod1An9ea (P<0.05) (599 1)

A13199 1 nMssaiulawivanUdmsaiiouunameemssiwidaiuiung 2 uaz 3 eu

. - YANITNIAADA
N13L935yLAuLR
1 2 3

ANLENIFUAY (@adns) 0.51+0.02° 0.51+0.02° 0.51+0.02°
ANENRAeloayuIa 2 Weou (fiadwns) 4.10£0.39" 630063’ 6.03+0.36°
FMIINITHNUAIULIRAUIBBUUIA 2 LHDU b ) s
- - v W ! 0.060+0.006 0.097+0.011 0.092+0.006
(Haawns/m/3)

A ednidooyua 3 ey (ladlns)  15.65:046°  20.98+0.56"  17.59+1.07°

9MIINITNANNEIURGEIIROYLIA 3 LADY

o - v o 0.168+0.005°  0.227+0.006°  0.190+0.012°
(Haawuns/a/3u)

U nﬂl 1 U 1A 1 U aa
WHULUA FoNYINUANAAUTULLIUBULEAIINIANLLANAIAUN AR (P<0.05)

9NI1T0AAY

Fooyuagnuameianinszey doliolaria Wunan 2 uay 3 Weu wuidauuansaiy
yosnulAmeiadsuadnsenmeinasessiituddymaadin (P<0.05) lagluideudl 2 gnuamzia
Tugpnsvnaesi 2 uag 3 Tenlaiunnsatu (P>0.05) usia 2 gan1smaaoIANASTUgANIVIAABLT 1
ogslifdndmaadia (P<0.05) dwsuluifioudl 3 ganisnaassil 3 fawnninganismeassd 1
wag 2 agiitiudfynsada (P<0.05) dwduyanisneassil 1 uag 2 flelauansrsiu (P>0.05)
(M57971 2)

a LY = a = 1% ' a o & A
N394 2 EJG]?’]TE)GW’]’]EJLQ@EJQﬂ‘Ua\‘m%LﬁVI@HU’Wﬁﬂ’JS@’MWi@N%U@ﬂ‘uL‘U‘LIL’]a’] 2 ey 3 DU

o YANIINADY
ANTITINANY .
1 2 3
SIS uY () 29,000 29,000 29,000

Funuedelooyuna 2 1Weu () 43500482027 1,790.00£134.35"  1,695.50+166.17°
5&13’136@@’18@5&@@@1@'@ 2 oy
(Wosidus)
Funuededlooyuna 3 1Weu () 39450+14.21°  531.50£72.83°  1,026.5:51.61°
EQ]JC‘I'T]?E]QMWEJLQgEJLﬁE]aHUWﬁ 3 1fou
(Wosidus)

1.50+0.28" 6.17+0.46" 5.84+0.57

1.36+0.04" 1.83+0.25" 3.50+0.18"

U U nﬂl 1 U 1A 1 U aa
WHULUR FoNYINUANAAUTLLLIUBULEAIINIANLLANAIAUN AR (P<0.05)
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AuMWLInazanwwIndeuludveyuiagnUdmsa

mnmsﬁuﬁaaéwﬁﬂuﬁaaymagﬂﬂﬁwxLaﬁ”’a 3 gAN15MAaRIlUNTIITATIERNUT
mfeidnluallunnyanismeassdalaiuandieiu (P>0.05) uazaglunmurinasgunamzsass
Fofinuneils (AnenssUNTRLAEULALNR, 2560) Emﬁuﬂ'wLLaquLﬁsﬂmgmmsmaaqﬁ 2 Tuu99
YBINMINARBIAGIDT 0.935 Hadn3u/ans dmuUimauaiinudeyuianaslusouiui 3 9
nMsvaaesdailiuandnaiu (P>0.05) (A5 3)

A13197 3 A mNAzaN LIRS N ludeLUIRaNURMzIaTIEuUAME M TR niY

sqﬂm'imaaa

a 4 1 2 3
WIITULNDI : : : ] \ s R ] \ ' a
A1 ALRAE A1 A1 ALREE A1 ALREE
Agn  gem  #SD. g gegm #SD.  sgm  gedm  +SD.
AUNRAH 29.41 29.40 29.40
R 27 305 ) 27 305 s 27 305 s
(GG RICRITER)] +0.79 +0.80 +0.78
AULAY 32.00 32.00 32.00
32 32 ) 32 32 s 32 32 .
(ppt) +0.00 +0.00 +0.00
7.82 7.80 7.77
pH 775 7.85 ; 7.65 7.87 5 754  7.84 5
+0.04 +0.08 +0.11
AU UMY 113.41 116.41 116.41
- e o . 102 1215 ) 101 130 . 104 127 B
(Uaansu/ang) +6.70 +9.08 +8.58
wauluLle 0.152 0.488 0.174
. e o - 0.030 0.516 . 0.085 0.935 . 0.042 0.663 s
(Uaansu/ans) +0.183 +0.414 +0.242
Tulasi 0.095 0.094 0.096
YR 0.004  0.300 . 0.006 0.351 . 0.003 0.384 5
(Uaansu/ang) +0.108 +0.036 +0.159
HEF TR 300.69 300.24 300.64
v . 100 490 ., 100 495 ., 100 495 .
(an<) +146.28 +146.51 +146.28

v Q{I ! o A ! U aa
WHULUR FENYINUANANAUIULLIUBULEAIINTALLANANAUNSEDR (P<0.05)

AunuNsHangnRUgUAmELa

nA1sAnwdunuAtldIelunsAiiun1snangniusudangiaainsyee doliolaria
UDITEYY juvenile VWA 2 LWURIAT TUTTYEIAN 3 Lhou Wudﬂusqmmimmamﬁ 1, 2uay 34
FUYUAIDIMIIAADATOUNTISHAR 500, 347 waz 190 UM MUAIAU Lasdaununsnansiuealddng
nnUsznvlaeAndudunuadeso 18.27, 13.25 uay 6.70 U1/ mua iy Tasyanismaaedi 3

ffumnuAtemMsHarAUUNSNARsamToean (15199 4)
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M19199 4 AunuUNMKERgnugUameaTiayuIanIga 1 sivilani

Yans  hNsennny  wanAmeRE/Ae  duyu AunNy duvuy  T1AAunNy
NAADY 1nde (77) Al HunUs 594 NIWEAR/A
(WUasidud) (um) (um) (um) (U/6)
1 1.36+0.04 394.50+14.21 2,5624.42 4,674.40 7,198.82 18.27
2 1.83+0.25 531.50+72.83  2,524.42 4,518.75 7,043.17 13.25
3 3.54+0.18 1,026.5+51.61  2,524.42 4,363.10 6,887.52 6.70
djUuazinsalia

PINMSANYINITEYUIagNUAmeLaszey doliolaria feszey juvenile Mmegamsrviiaiy
wuihemausazsinildeyunagnudmeiadmaresnsnaeiaiulauazsnssonnne Taglumsinu
aSsidentsnalunmafvloyanasydulauasnsseamed 2 9 Aevamdmnihgnuameia
aseyualufedmivasneduna 2 uas 3 o ilesanvisnan 2 Weugnuameaiimsisyduls
wdunniusgnuamaaiendarannsaldyiulingnuameasenainiiuiafagldiwazain
semsfiuteyanazananugyidsgnuameiaainnszviunsfiudeya uasiileeyuiagnuimeia
Huna 3 ou Vamealinnuen 15-2.0 wuiums utsiifidunugnuamaaaduendeeg fitud
1131 90 Wesiius Feadsusuuuuniseyuialastinlleyuialuvefiyiiufensiowasiial
91m5d 593U

AsAnwnlutiaian 2 ey wulignudmeiafieyuiamelaezaouuaziaunan
amsealuslaun wazgnudamziafioyuiaselnozneunaziaunanamsiednnianzians T6m)
n1sasivlanasdnsisenaieliwnnaneiu wazlinafniiniseyuiamelaeznauliiesaguman
Sofinnsananvunvesemsilioyuia wuiuinvesemnssaazivunelndidssiurnainyes
anudemeia ImUmummﬂﬁumgﬂﬂﬁwzLawé’qammsﬁu 7 Ju flpwnauinsendng 19-23 luaseu (st
LazAY, 2563) é?fwmmsuaqm‘mimaam%ﬁwudwmmﬁaalﬂglamﬁﬁum@ 10-15 luAseu @msne
fnniamziansiinn 10-90 luaseu uaziaufivuiaidnndt 15 luaseu Wululdivameiaiioyuia
FelaeznouirutuauasBonauamiengiani 2 3ia fdunauvesewnsiituuiaunyau iy
UnnvesUdmzialusiinainniludsioyuiasmelaognouiissenaion nubuauilinaueivns
fUsinauansBunsddsiinadonisisaivlnvesgnuameta ddusssumivameialdmnniunznou
519 ey waramieadifeiitunudnsesansduridieglunzneuidngsname (Aqudo, 2006)
dmsvluthadtoud 3 aﬂﬂaaml,awaumamalmamamLLavLauwammswsjalﬂﬁlaumammmmam
LLmuamswmsmfgmuimqqqm LUumamﬂa'wri']aalﬂglaumuumuﬂLU'leJaiaaﬂlﬂ’Lumaﬂgmamﬂ
HanszeiilvgnuimeiaduemnsiulaeinuaziiomsuisdiunnaslunmuyenviseseeRuve N
wanadniAansuindenanedufnaweuluideludieyuia Fmulldueuludeginityanismaassdue
Tuussweaniseyuia dwalisnsisennevesgniameiant aonadesiunssenues Purcell
et al. (2006) MAsaldmeia H. scabra Sufunaelavila Litopenaeus  styliostris wWuu3unen
woulideluduissgeis 0.95 Hadniu/ans dwadesnninadyivlnuagdnssonnmeiidini
Jameiafidsadader dalumsfnuedsiuimeaiioyuiadslaesmomuazaunauamieallslau
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fdnsennesiuulameslufioyuamdetosilifiewnuasiiufiondomdesgdoudteunn
dsralitinsaiyiAulafniyanimeaosdug
dmsuameinnamsanadleldasivoyuiaudiliifinszanelh Vamuaansoduiu
#ine silvemamdetios fvendsnislufvoyuiatenndt Uameaiedsnsseniia dudwile
anurwuuludseyuaunUuae msenaliiisanevilivdmeiadivuindnniiniseyuiasnie
onsiilldusauesamiwalslaun dwsvameinmenziavioaniioviaduq Tuanaifiedtu
annsahundudiulsznevemsdmsusyuialdmea Xia et al. (2012) 1831u31nslE Ulva lactuca
Hananiuauludnstdin amsienan 30:70 N3 a1unsaldeyuragnudameiavila Apostichopus
japonicas Bsiiwgnssunsiuemmndnedulamsianiin H. scabra WlASmsnsisiulngdign
0.80+0.07 Wosidud/Ju laglu U lactuca Teosdusznauvedlushiu 3.42 wWesidud ladu 0.5
Wesiud uazidh 76.30 Wesidus @1 U. rigida Mdlunsinwadeiiiusunallsiu 16.09 wWesiiusd
FsgeninmsAnwves Xia et al. (2012)
anuamziaieyuiamelaesneuifivseiafednmsaiyivlauazsnirseamemiige
\Wunaainnslasuermsiilinainvansuazyiunalaezneuiliifismessnisiuvesgnudmeia
idesnlaoznenlufioyuadioserdeiadenng wagssernanfofiuiuueaduiioflaoznon
adtudteyuianaggnudmeiaduivsunuariamadeysunatosaulianusouuseadlii waguun
gaslnevmonuaditvwningnituinvesudmeia msldlnesnaufistegaufenlmunyauiv
mseyunagnUdmezia Sududoddermsuindus 9anse Annud wazame (2558) BN
ayumanUdmeiaviin H. scabra wun 2-3 wudwns saeleerseusiuiuemsieunasidengnuamea
fonrmasydulawagdnnseanegeniinmssyunadelazneudisseiuier Tnefiminiade
3.04+0.30 31U AILEIAAY 3.09+0.37 LluAluAT LATSATTONMEIAY 68.66+9.16 lWeTldud way
Mazlan, 2015 s1gauitneuwingnudmela H. scabra seee doliolaria aseuulaludiaaunIzfes
wissnamealuglaumg, amsieneians, lnonay LLawgﬂmsLaﬁu ldadludaeyuialmafovuy
wrunanandmsuilivemmsgnidmeta
aruAuesimeaililuniseyuiagnuameiannyanisnasaviiiu 32 ppt Wuenu
Wuimngzasluniseyuiagnuamelaszes juvenile 39 Sembiring et al. (2019) 189 MUIIAMLAL
¥z 24-34 ppt wngaLsian1senuIagnUdmeiaIuteTEe juvenile dwnalvignudamsialidng
NSITLAULALALERTITONANEES
Funumnangnifuguameialuganismaassiieyuiafelnoznenvia Amphora  sp.
wazauazBeanaNamIEinNAngans Sfununiawdsdeditesfigaidesnnluganmavnaesiling
nangnudmeianedagefigauazianldinglunisndnemnsdmiunmseyuiagnudmeianiiign Tne
amsefinnanzaiithuldiemsansamnsidedddngluioneuiiuiuameaniovomneifes
Fafiiindug wazausausmsdansnisidamselaeiuienunldsylen] 70-80% dauiiwdeld
Huduiuglagldina 35-40 Tuausaiuiemandalddnads desandunuingvlunissdaoms
dwsunseyualdmeialadusg e
mnnsAneluadadiaguldiiniseyunagnuameiaainsees doliolaria  audsseey
juvenile gnudsmeiafieyunaselnozmenniin Amphora sp. uasiauaziBonNaNAMIIIRNNIANELAGS
fnsseanegsiian Munulunswdasi serianmseyuiaiinanimhiia uinseyuialuriafoud 2-3
foeiTandaNTsanAI kLKA USUUSINae M I e e LAz vz ay
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AYBUAN

v v
§o 6 o fa o v a

ANZEIT80BUANIMTNNUREAT USRI AudiTauasiauinisineiiesdndun
aAa v ¢ ! Y = o ® !

YeHaUTEIIVATTUS VnviTungrswmdensuiRnuidesestaudiiogaeluaen veveunm
AN TTUNTININSAUSIT BT RN TINEead T eEUsEIUATILS wasAMENITITUMTIYVINT
neNTeuaziRIM BRI IuIIels Feiengannsauily wagliduuginlunsinuided

LONE15919D9

1363 WATNT. 2550. MIFnwANUdTuSTEnInsivemsvesUdmelaviin Holothuria
leucospilota: wHanznauAu. 1ATINIATIIL-INeransnimeia. Lssseudiuyglylaud,
a1, 31 mih.

slue jameq, gl e, aanud deluRsitiun, fyatl wenudum, Ussiady Tanu, vatud Adna,
Jyun Alna wag INTITIU WAL, 2560. ST UUNTWIEEIUAmA (Holothuria
scabra, jaeger 1833) LLazﬂmﬁmawaﬂumimwLgaaimaisﬁaaﬁmumuaumﬁﬁmuwiamL‘Wﬂ
wagNISHARaRAUTLS. dnuiaNITeNSNERT (RIANITUMIT) (E3N.). 238 1.

sLud Wames, Aan1ud FelvAsithud, aw wensw uag ata dedlnl 2563, Mawamvesen
nswziABsURmgia Holothuria scabra ismndivd. dninnuimunnsidenisinums

(29ANTUYNBY) (@IN.). 57 U

EQJ 6

UUNAUR Tuiy, FunE o, Usesianl neatariand, 355m 1Reuf uay un lénesen. 2559.
AAMSLATUINTVRsEUTIERNNIAVELE (Ulva rigida) waznsuszendldduingauly
a’l‘w’lﬁﬁmunuuﬂu (Litopenaeus vannamei Boone, 1931). Laﬂmﬁﬁmm’iaﬁuﬁ 12/25509.
ﬂaﬁ%aLLazﬁwmmiwaLgmﬁmiﬁﬂﬁmaﬁ]ﬂ, NTUUTZAN, NTENTIINBATUAZENNTAL 25 Wil

Annua FeloRsiiu, slum Wunes wag unea Innly. 2558, MsUTeuguranangnUameLa
(Holothuria scabra Jaeger, 1833) floyuiasmge1vnIsssumAfue ST, lena1FIvINg
atuil 7/2558. diniTeuaswannUsyasmeils, NTUTYL, NTENSINYRSWAYEVNTa:. 14 UTN.

AnimiTouasiauUssuseneila, 2551, "3‘%’3mezﬁﬂmmwﬁnﬁamimwLgaqé’miﬁwmﬁjﬁ. ATHUIEN,
NIENTIINBATLAZANNTAL. 233 Wi

AMIYNTIUNITAINING UL, 2560. L%iaﬂﬁmuﬂmmgmﬂmmwﬁmSLa 2560 Usenia o Suil 6
fuge 2560, SIURYLUNN LaTl 134 meufiery 288 9 asiuil 23 woadneu 2560. 28-37.
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