Spawning and larval rearing of sea cucumber
Holothuria (Theelothuria) spinifera Theel

Introduction

In India, the beche-de-mer industry mainly de-
pends on Holothuria scabra, commonly called sand-
fish, a highly valued and widely distributed
spedies. In addition to this, another species,

Cspimera, commonly known as brown sandiish,
is also fished in large quantities and widely pro-
cessed along the Gulf of Mannar and the Palk Bay,
on the south-cast coast of India. The animal is
brown on the upper surface and lighter on the
lower surface, with sharp projections all over the
body (Fig. 1a). Being a highly burrowing species, it
1s found on clean sand in shghtly deeper waters
(James 2001). This species, locally called Cheena
attai (or Raja attai), was once rated high in the mar-
ket and was in good demand in China. At present,
the market value is moderate, the freshly caught
specimens are priced at Rs. 10-15/piece and the
processed ones (Fig.1b) felch Rs. 500-1000/kg de-

pending on the size.
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H. spinifera is fished throughout the year, usually
by trawlers that form the major part of the sca cu-
cumber fishery. It is also caught as a by-catch of
thallumadi, a local fishing gear, and by skin diving
during peak scasons. James et al. (1997) reported
an estimated ancing of 400 tonnes by a traw oo,
moditied to coliect chanks iocaily known as citinikii
madi, during 1994-95 along the Rameswaram
coast of the Palk Bay areca. Sea cucumber caught in
trawlers command a lesser price than those col-
lected by skin diving, due to quality difference.
Morcover, H. spinifera is very sensitive in nature
and even a slight disturbance leads the animal to
eviscerate, usually the gut along with the right
respiratory tree and sometimes the gonad also.
Hence, the specimens collected through skin div-
ing were used as broodstock. Considering their
commercial value, attempts were initiated for the
hatchery production of sced. The hatchery tech-
nology for H. scabra has been developed by James
el al. (1988). This paper presents the results of the
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Figure 1. a. Holothuria spinifera, b, Processed product.

spawning and the subsequent larval rearing of
Mo spinifera in (he laboratory conditions.

Material and methods

Broodstock

Fight 1 spinifera (verage lenpth and weiphi
245 mm and 275 g) were collected from the wild,
and maintained in the hatchery ina T-tonne Frp
tank containing six inches of coral sand. The water
in the broadstock tank was changed daily and the
sand every week. Animals wore given an artificial
feed made of four parts of rice bran, two of S0VQ
bean meal, and one of scaweed powder, at the rate
ot 5p/day.

Spawning and larval rearing

Spawning was spontancouas, without anv stimula-
ton. After fertilisation, the eRpswere washed o re-
move the excess spermand the numbers estimated.
Fhe fertilised CHEN were maintained ot a rate of 05
larvae/ml in o 100-1 tank With scawater filtered
through a 40-um sieve. The water i the larval rear-
ing tank was changed completely and the larvae
were taken out to find out the survival rate by
counting the average numbers in three 1-mi sam-
ples on alternate days. Water was then changed at a
rate of 50%. per day, keeping the sieve (80) um) in-
side the tank. This was tollowed up to 10 days and
théteaftoer, a flow-through system was maintained.
l)uring the larval rearing period, the water tlemper-
ature ranged between 29 and 31°C, salinily Wias
34.8-36.0 PPL pH was 8.1-8.2, and the dissolved
Oxygen varied from 4.1-5.2 mi/1.

Feeding of the larvae

Feeding the auricularia larvae started from the
second day onwards. A mixture of three micro-
algae, Isochrysis galbana, Chactoceros calcitrans and
Nanoclilorosis  saling () ot the rate of
20,000 cells/ml, was 2IVen as initial teed, and
slowly raised 1o 40,000 colls mlin the Later stapes,
After 10 days, once the Jarvae had reached the

non-feeding doliolaria stage, the effectiveness of
different settlement cues — like Sargassun pow-
der Algamac, Spiruling powder (0.05 g /1/day)
and diatom, and dead algae (2 ml/1) — was tested
using 2-1 plastic bowls containing 5 doliofaria in
filtered scawalter.

Results
Spawning

On 2 March 2001, one of the males, after exhibiting
the typical swaying movement, liberated sperm, ag
white threads, from the gonopore situated anteri-
orly. After the other animals were introduced to this
*Permsuspension, one of the females liberated cges
in a sudden spurt.

The eggs were spherical and visible to the naked
vye, and their mean size was 143.59 1+ 22.83 m
(Figr. 2a), The embryonic development was similar
tothat of 11 scabra, Times after fertilisation for the
ditferent development stages are piven in fable |

Time after fertilisation for the different
development stages of Holothuria spinifera,

Tabie 1.

Development stage Time after fertilisation

Blastula 3 hours !
Gastrula 24 hours ’
Auricularia {varly) 2 days }

10 days |
10-12 days |
13-15 days

Auricularia (late)
Doliolaria

Pentactula

—d

The number of fertilised eggs was estimated as
60,000. The first polar body was released after 4(
minutes and cleavage started in the next 20 min-
utes. Blastula, with a single blastopore, were ob.
served after three hours. Motile gastrula (Fig. 2b)
with ciliated and oval shaped bodics were devel.
Oped in 24 hours with an average size of 26540
P86 o,
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The carly aurtcularia were developed atter 48 On the 10t day, o tew auricularia were metamor
hours. They measured on average 49843 1 3153 phosed 1o the non-feeding, highly motile barrels
pmeand were shpper shaped, transparent, and  shaped doliolaria stage (Fig. 2¢). The mean size was
pelagicin habit, similar to those ot H. sealira, except J67.57 1 BO.OF U A fow doliolaria were metameor
for the posterior loop, which was stightly broader phoscd {0 the creeping, stage, called pcntadu!a, on
than the anterior one (g 20 (n the ninth day, lat the 13th day The compusition of the larvac was oh
eral pmiodmns in the auricularia became more erved tobe auriculara 91, doliotaria & 7 and pen
prominent, and Hipid spheres appeared at the tips actula 190 the pentactula were tubudar swith five

ot the pmjcdiun.\ (P 240, which mdicated the tar tentacles at the anterior end and two podia ot th
val competeney and its readimens to nu'mnmrplu),w ;maim'im' end (g 24 The colour was ;v,n-vmuh
i the x‘x\ﬂ;;ﬂni.ll environmental  condition Lrown and stz was much smaller than that o
‘\\%‘m.\}"lvnv 1o At s stape it measured a mean Hocabra The mean wze at this stagne was RIEREE
Cise of SOV 2RI hich 1 wig;nll'i\.mlhf SOCEY . By the 20th day, tube feet and tentactes be
ditterent from the carly auncalara it S50, 1. canie mote distindt and spie wles could be seen pro
pooah jecting from the <k of three speamens
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Survival to settlement
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During the larval cycle, growth rate was progres:
sive during 12 days, atarate of 494 pm/day. The
farval survival rate trom the Ath to the oth day re-
mained at 76.9% and then decreased to 34.0% on
the 11th day. The maxaimum mortality was noticed
on the 9th day and also dunng the metamorpho-
sis (Fig. 3). The larval settlement and further
growth were affected greatly by the prazing of
predators, which could not be controtled properly,
forcing the experiment 1o be stopped.

The trial experiment conducted to test the effectives
ness ot ditferent settlement cues indicated that the
Larval settlement can be betler imduced by Algamad
and periphytic diatoms. Porly per cont survivalwas
noticed in the farvae fed with Algamag, and 20%
those Ted with periphytic diatoms. There was noset-
Hement amony the farvae fed with Sperndima, dead
algae, or Sargassum powder (Fiy ).

Discussion

The spawning of T spintfera occurnng without e
Jduction indicated a pmmh!v natural spawing pes
riod in March, Spawmng in

captivity has also been ab-

served jor . atra .U(_'L.»\\\‘M 1

Coaslal f‘\qu;u'ulturo Centre ‘

1993). The sperm released : 100 -
mipht have induced the fo- ‘ = w \
males to spawn. Battaplene \ < ‘
(1999)  has supgested  that T w0
blended gonad trom mature . \
broodstock may beanettective ! R i \
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those of other holothuronds

(I'reston 1993). The time taken

to reach the doliolaria stoge is

the samwe tor Hoospmifera

and Hooscabra (James et al.

1988) — 10 days. 1t is less ‘\
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and Chian 14990) and the
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mortality ol 65.4% was noted on the ninth day,
which was mainly due to ciliates.

As the larval and copepod sizes werc similar, s1ey -
ing out copepods was not possible. James et all
(1988) have observed similar hindrance ol copes
pods in the larval rearing of H. scabra. Further
studies have to be initiated to eradicate copepods
in the larval rearing system.

in the seltlement cue experiment, better settiement
was observed among the larvae fed with Atgamad
(40%) and periphytic diatoms (20%). Similarly,
Battaglene (1999) observed Algamac as a potential
settlement cue and food for settled pentactulac of
. scabra. In fulure cxpcrimcnts, the feeding rates
of suitable settlement cues will be given nnpor-
tance to enable large-scale sced production tor
ranching to replenish natural stocks of 11 spiniferd.
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Figure 3. Survival of H. spinifera larvac.
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