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The Effect of Different Substrates on Larvae Settlement in Black Sea

Cucumber [Holothuria leucospilota (Brandt, 1835)]
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Fuaszilagianie plastic sheet liAninTanusziamdu
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Abstract
Survival rate of black sea cucumber ( Holothuria leucospilota) larvae can be
increased by nursing with appropriate substrate. The objective of this experiment was to
examine the settlement rate and settlement period of black sea cucumber larvae at
pentactula stage with various substrates. The settlement of the larvae was performed on 3
types of substrates, including hard materials, seaweeds and artificial materials. The group of
substrates was allotted to the treatments in a completely randomized design. Auricularia

larvae were bred from wild broodstock, applied in each treatment of substrates and fed with
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the diatoms. The settlement rate and settlement period were collected. The result revealed
that in the group of hard materials, the coral rubble had been used as settlement surface
better than sea sand, clay and mixed materials (P<0.01). The settlement rate and settlement
period of the black sea cucumber larvae on the coral rubble were 11.31+0.36 percentage
and 27.00+0.82 days, respectively. The rate and period of settlement on five species of
seaweed, Ulva rigida, Caulerpa taxifolia, Halimeda sp., Caulerpa lentillifera and Padina sp.
showed the best settlement of larvae on Ulva rigida (P<0.01). The settlement rate and
settlement period on Ulva rigida were 17.50+1. 43 percentage and 23.33+0.58 days,
respectively. For the study of the settlement rate and settlement period on 4 types of
artificial materials: plastic sheet, plastic film, shading net, and monofilament nylon, it was
found that black sea cucumber larvae had the best settling rate (53.00+4.37 percentage) and
settling period (22.50+0.58 days) onto the plastic sheet (P<0.01). The results showed that
the larvae of black sea cucumber were able to settle on all 3 different substrates. Overall,
the data suggested that artificial materials, especially the plastic sheet, were found to be
more effective than other substrates at increasing larval settlement.

Keywords: black sea cucumber, nursery, substrate, settlement rate, settlement period
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L‘wwL?iyawﬁamLaiuﬂizmﬂ"l,mé”ﬂaaﬂwﬁgumawaqmaﬁﬂwﬁfﬁ”ﬂimmawwaﬂn@lﬂuﬂﬁwn
(Holothuria scabra) WnensuUszasiinsiauimaianiieg wegeseiios uinuinniseyuia
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eouvesdsilurisiivhins@nwuusesnidu 3 seey 1dud seey auricularia, doliolaria
Lag pentactula FeagildnuauarruIAuANANY nan1IATIRaeUANvAILsouID ST YTEaY fI
uanslu Figure 1

s5z8% Auricularia (Figure 1a): 1usiieauszasusniin fuwneglugis 240-650 luaseu
wielad v 363.33+85.55 lunseu lnosvey early auriculara Yu Taseadandnvessianieg
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cavity anguas
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Figure 1 The development of Holothuria leucospilota larvae: auricularia stage (a), doliolaria

(c)
stage (b) & (c), and pentactula stage (d).
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WAz 2,811.53+180.09 A7 MIUAIGU AI8UURIRNNENITINTAANITUAEITEEELIAINITAUNIZAILAA
Tu Table 1 Tnenuiragaiauddinadedninnisasnizuayssuziiainisasniz (P<0.01) v
gouvduh TnslanzogreBamuusn3siifidasinisannzgeiian (11.31£0.36%) waziszozinan
nsaunziifian (27.00£0.82 Ju) luvarilaaufidnsinisaanizsnfign (2.63+0.24%) uaidl
syogImINMIaNNIzdfign (30.75£0.96 Tu)

aﬂﬂﬂiiﬁm’mé’mwmia&meaam‘"aa'auﬂﬁﬂﬁwufaqﬁu’q 4 wiln Iumimaaaﬁ"ﬁﬁmmdﬁ
MMARBIYRY Merdier et al. (2000) MvhnsAnwIn1sasnzueIan (Holothuria scabra) Uy
Faonae wwzn¥e wasnesauaslrnmfdmuihiishnmsauneededesndt 1.5% luvue
fifseuresUdmsia Cucumaria frondosa TaUARMEUUNTINLALTHY (Hamel & Mercier, 1996)
wiwlzm3adiuiifaannlunsin biofilm Mduemsdmiuigeusses pentactula lugasszevas
el Seo1afsganisanniglddndlaauiiiiuiatos lneialudgoutfmeiaseey
pentactula LLavsvavi’séuﬁnLmvwi’amﬁuﬁniwmuﬁaamiwﬁﬁ biolfilm mm’hﬁuﬁaﬁéauﬂu
nillAugudou (Battagtene et al,, 1999; Mercier et al., 2000; Toral-Granda et al., 2008) 21A
nsfnmanusimgresiunzaiiduundsodonuinuasi (H. leucospilota) Snnuendeui
‘wuml,a'mLUu‘mumﬂmﬂmwuazmﬂaﬂﬂau (Tanita & Yamada, 2019) miﬁﬂwwmmaqmﬂ
AENOUNUINBUNIATNA 1 Tadiuns (M31evienu) viliuas Holothuria tubulosa s¥eeiosu (69
910 pentactula) ﬁmuﬁmﬁu‘lmﬁﬁam (Tolon et al,, 2015) lnaungiadinarstuivase1ms
mmwmml,a Apostlchopusmpon/cus JegzundInITadnig (Liet al. 2010) Feoradulula
Tanuisiifvumeyniaiiazidenas oramnganiuuameiadi forgfistudainmsusuddou
WEANTIUATAU
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Table 1 The settlement rate and settlement period of pentactula larvae on four substrates

of hard materials.

Settlement rate Settlement period
Substrate
(%) (Days)
Sea sand 6.57+0.25¢ 30.25+1.26°
Coral rubble 11.31+0.36° 27.00+0.82°
Clay 2.63+0.24° 30.75+0.96°
Mixed materials 9.37+0.60° 28.50+1.29%°

Note: The means with different superscripts in same column are significant different
(P<0.01).

NM1SANEINITALUNIZUUAINIIENZLA

N1389LN12UIFITU pentactula ULAMIIBNIA 5 TilA AD @1UIIBRNNIANZLE dIUTE
yuun amsielunzngn amsnenisequ uavavsiewiayry f91uduede 5,250.004428.57,
1,250.00+269.64, 2,928.57+376.27, 3,642.86+467.03 Uay 1,571.43+123.72 §i7 ANUa19U AI00U
Uashiidnanisasunizuarszeriainisasnziauansly Table 2 Fanuinsiiavesamsienziadi
uanARNUllNaRNTAINIZTOIRIgaUURWTLA (P<0.01) Inedigaussey pentactula H9nT1n15a9
InEuuamseinMAnziagaiian (17.50+1.43%) LLaz‘ﬁistzL’Jaﬂﬂﬁauﬂwg’uﬁqm (23.33+0.58
$u) aonndaefu Yamana et al. (2006) finuindseuvesudmeia Apostichopus japonicus WU
wmLLﬂuqﬂuLsumﬁwﬁuﬁwmﬁﬁﬂmﬁz:y@uimsuaqamiw Ulva spp. was Sareassum spp. W01
sy thallus vesamsiensiadidneazifuniuuuunisdifuifiaunn (Hofmann et al, 2010)
wnzausensiin biofilm dudiuniivesdidindsends (epiphyte) vosamineuasngmzia
WU LUATSY 1o 01917 Taozmeu 1hsa uazluslnd (Singh & Reddy, 2014; Zhang et al,,
2020) uenniluda SeldsusnswaainnisudsarsuasnisavanissiauuR uitvesamie
(Selvarajan et al., 2019)

Table 2 The settlement rate and settlement period of pentactula larvae on substrates from

five seaweed species.

Settlement rate Settlement period
Substrate
(%) (Days)
Ulva rigida 17.50+1.43° 23.33+0.58"
Caulerpa taxifolia 4.17+0.90° 24.67+1.53%
Halimeda sp. 9.76+1.25" 27.33+1.53°
Caulerpa lentillifera 12.14+1.56" 26.00+1.00%°
Padina sp. 5.24+0.41° 24.00+1.00°

Note: The means with different superscripts in same column are significant different

(P<0.01).
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d9il33n8sondeidu biofilm wanfeznarafiuomsdmnsusisou pentactula iieas
1Y %wmﬁﬁmmmﬂﬁmmmﬁagﬂﬁﬁé’mwmiadmeeum 1A598319 thallus VesausIEVZIAEI
Tngifianuduiusivadiindendvessdudeundefungnga nsfinwnsasnizvendmeaa
Holothuria scraba Uuwgjwga Thalassia hemprichii weniluarlddl biofilm wuiniidasinisas
LN1wEs 4.8-10.5% (Mercier et al., 2000) FIRNINNTANNNE ULV ERNNANZLA LA AN BN
24U wiidueiilndifestunisasnizvesUdsiuuamseauun amsnegludenin uavamsiedin
yuy egalsfmuvdmeiadanuiivadestuunamamzialuguuvuiidudeu (Floren et al,
2021a) n15A nwiluuva g meiad mgiaduanduvesUseinalnenuiingmeia Enhalus
acoroides, Thalassia hemprichii wag Halophila ovalis \JuuwasesvesUameia Holothuria
scabra, Holothuria atra Wa¢ Holothuria leucospilota qaﬁﬂ 61-70% ﬂuaﬂmmsmgwmﬁ'ﬁu
(Floren et al., 2021b)

nsAnenisaunzuudnndanszi

N13AANILYRIIERY pentactula vuianRduATIEyt 4 9ila fe plastic sheet, plastic film,
monofilament nylon Wag shading net ﬁ‘\i"lmut.a?ila 15,900.00+1,311.49, 10,700.00+115.47,
8,550.00+525.99 1ag 12,400.00+365.15 61 $180UUaIMA0RSIN1589NITHAYSLELLIAINTANAY
Aanansly Table 3 nanmsfnwuansliiiuiniiavesianduaseiiinasonisasnizvesiiseuli
A1 (P<0.01) TaedmsIn19aan1za89 pentactula U plastic sheet ﬁmm?{aqﬁﬁqm (53.00+4.37%)
warilirsznamsauneiiifian (22501058  u)  @eandesiumIannizvesdmeiarie
Apostichopus japonicus Tifinsasnizuu plastic sheet unnsnegafitudfayiu plastic film way
monofilament nylon (Li et al., 2010) 5’?1@151’&1,%%15171'Lﬁaﬂl%'wﬁmmmﬂwmaaﬂ dlosnnuingnd
lzu'ﬁﬂizaﬂé’wé’ﬂumLasuauaqmeu%yumuwmaaﬂmﬂﬂdﬂﬁuazﬂauﬂ%m wiszadendenuly
mapdeudives faunnsiin wasilviseuiinisnsyaediesaniierns (Pinochet et al,
2020) nslfanifiesannsamieniliisouresdnlifinssgndundianns douflasidoniuiing
WNgaNEmsUNIANSaTInRely (Rodriguez et al., 1993)

Table 3 The settlement rate and settlement period of pentactula larvae on four types of

artificial substrates.

Settlement rate Settlement period
Substrate
(%) (Days)
Plastic sheet 53.00+4.37° 22.50+0.58°
Plastic film 35.67+0.39° 22.75+0.50°
Monofilament nylon 28.50+1.75° 24.75+0.96°
Shading net 41.33+1.22° 23.00+0.82°

Note: The means with different superscripts in same column are significant different

(P<0.01).
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svozaumziduiiananingdluipdnstinvesdnilifinssgnduvdsienduoglunsiaidu
NN (Laing, 1995) Funouiduindiannudnieresnismizidss nuAsesauunnuansle
WiuddseuUdwmeslaszey pentactula LLagistzi'sJi;uﬁﬂmeu’?aqﬁuﬂaixmw%amiwﬁﬁ
biolfilm snnnituffiseuuviediaududeu Tnsnuldniadsdulsanzuasluanmundeon
71195550978 (Battaglene et al., 1999; Mercier et al., 2000; Toral-Granda et al., 2008) ADAARDY

Aumsfnwiasatinnuindseulasmiuwilduaunsuuiandunneiuavamienzalianituy

'
a

Fandunsne laau wwdzn13s way Tanua

\dewssuifiunmsainizvesidseuldsiseninsiaquisaz fandaaes wuinian
fFuAs1e9 (603111989078 28.50-53.00% hazIzesliaIn15aane 22.50-24.75 1) duuadliy
duasunisanniglddniinisldtaquds (Snsinisaaunie 6.57-11.31% wazszesliainisauny
27.00-30.75 3u) FeorafiarunAgtesiunginssumsissdinluudaztasiy Inetagdansizsiens
wangaufunsaunzvesiisoulasilutaun (Grevanuns) duutagiiiuiaguissmanme
Taau iawirn3s wagYaquan oramngaufunmsissdinludsssesndinsauny dalasily
Uamzaazasfisiuifiindouse biofilm vielnesneuneluszesia 3 ey uarUdmeatofu
wndeueludsiiuindiiunznousoujuvionuiniidnuasnan iloUudsulufuemsid
fcﬁ"ﬂwmmﬁuaumﬂ (Yaging et al.,, 2000; Purcell, 2004) Fudun1siasunlatenmsiiienis
3giule (Slater et al, 2010) wazdsenaiisddosiungnssunisvanidssgan (Mercier et al,
2000; Hamel et al., 2001; Dance et al,, 2003) unaseIREudI5EEzA1TANNET 010 AITR Y
Tnssaisiiuiniifinnududounnndu 1wy widsamienzia nvemssaliithmeau foufiu uas
wwnUzn5a (Yamana et al., 2006) E]Ej’lﬂvl,iﬁmmis‘asﬁL%Mﬁﬂ?iLU§BUM§QLﬂ§6u§WEJ@E)ﬂﬁ]’]ﬂiJaﬂ
inzazuaniafululdmeiaudasyin wazdmuinstedulidnandoudelurausnazdna
NIENUFBNITTEAAMELAZNISRSYEULA (Purcell, 2004; Purcell & Simutoga, 2008)

miﬁﬂmmiaummmi’aﬂﬁﬂ 3 Uswinn Tunded Ao Tanuds amsiensia uazian
Funsieid Insiedeuiivesianlitidnunsiiu biofilm Tnsfidhmuneiielifiomnsdmiuiseu
Uameaidioannzuutandnan esan biofilm fndeuinvesTanaziitauuafiSouaslnozney
FaflunumdrdgvidefudanszduliiAanisiasuuvaguinuasnnsasnizuesiissudmsta
(Zhao et al,, 2003; Stott et al., 2004; Li et al., 2010) #188u Apostichopus japonicas 101584
1N12UU plastic sheet 7l biofilm qmdﬁa@ﬁlﬁﬁ biofilm (Li et al., 2010) wazdanulamelasiin
Australostichopus mollis 5z¥FegusifvegograuuiuuudenvesiifiuuaiiSouazamsne
(Slater et al., 2010)

NaaINNNIANYINUINAIe puUAsannsaaan i@ fianuy plastic sheet 1iosanni
flufnfinte iSev uavashiaue vilihedensannmeresiiseu Ussneufudnuaeiinandude
fonsiia biofilm Jauduwndsemnsiiiissesonsaiyivlauasnsseanevessissunouiio
ﬂ%’uLﬂ§&Jquaﬂiiu"LUﬁuéum%‘éi’mqﬁﬂxﬂuagﬁnmﬁumLa (Purcell, 2004) #AUBIONTINTA
Inmgigauazsrognansaumziwihliniseyuiadseulaiilasld plastic sheet Wuiammy
Hududdayi

o
7
=
i
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ayUunanisAnen

n158UUaA19eUUAIATEYe auricularia f95¥8Y pentactula AdETanLINIEANNiY 3
Uszuan Ao Tanuilauds amsenzia wazdandunsiei nuidseuliansaauneliuuian
74 3 Uspuam dmsuszsinnvesianuiauds fseutdshanmeuuawzndsléfnimmensia
laau wagdannay diunsaunizuuamsiegngia 5 via Ae amsigdnnianga amsgvuun
amglunzngn @amsenedu wazamsewingny sieeulaamdsnsinisannisuasszeziia
nsaumeuLameinnManzialdffan ludmesnmsfnuidefandunsiei 4 viin Ae plastic
sheet, plastic film, shading net kaz monofilament nylon NUBNIINITALNIZWAS TLULIAINITAY
\nzvesiageulddui plastic sheet Afign n1s@nwINIsaNzveIiIgouldssluianng
ssfulunSsinuimseulashanneldaTianuutandaaszsings plastic sheet
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