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The effect of stocking density, temperature and light on the
early larval survival of the abalon e Haliotis asinina Linn6

jocelyn A. Madrones-Ladja & Bernice B. Polohan

INTRODUCTION
About 75 species of abalone (genus Hnliotis)
are distributed worldwide and 20 are
relatively large in size with a high market
value and are captured by commercial fishery
(Uki 1989). Large species of abalone are found
in the temperate zones while; smaller ones are

abundant in the tropical and arctic regions.
Currently, the major producers of abalone are
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Newly hatched trocophore larvae of the abalone Haliotis nsinina Linn6 were
stocked at densities of L,000,3,000 and 5,000larvae/lat low (20-25 'C) and high
(ambient, 28-30 oC) water temperature levels in light (transparent) and dark @lack
cloth-covered) glass containers. Larvae were reared in UV light-irradiated sea
water until pre-settlement stage. Aeration was not provided during the 20-h
incubation period. A 3 x 2x2factorial design with three replicates per treatment
was followed.
A three-way analysis of variance (ANOVA) showed a significant interaction
among the factors tested. Analysis at each density level showed that at stocking
density of 1,000 larvaell, no significant difference between temperatures and
between light or dark conditions was observed. Howevel, at densities of 3,000

and 5,000, significantly higher survival was obtained at low, than high
temperature (P <0.05), but no difference was detected between the light and
dark conditions. Analysis at each temperature showed that, at high temperature,
better survival was obtained at stocking density of 1,000, than higher densities
(P <0.001), and at light than at dark condition (P <0.05). However, at low
temperature, no significant difference between densities or between light and
dark conditions was detected. ANOVA at light or dark condition showed that at
any of these conditions, larval survival was always higher at 1,000 stocking
density than at other densities (P <0.05). Survival was not significantly different
between stocking densities of 3,000 and 5,000 larvaell at any of these light
conditions. Therefore, during incubation of newly hatched trocophore larvae of
H. asinina to pre-settlement stage, the optimum stocking density at high
temperature (28-30 oC)was 1.,000 lI, in a light-penetrable rearing container. When
reared at higher stocking densities of 3,000 or 5,000, a higher survival was obtained
when temperature was lowered to 20-25 oC in either rearing conditions tested.
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Australia, J apan and Mexico (Singhagraiwan
& Doi 1993).

Two species occur n in the Philippines:
Haliotis asinina and Hqliotis rsqria (Fuze 1981).
H. nsininn has the potential for culture due to
its large size and body weight. Its distribution
is along the West Pacific from southern Japan
to Southeast Asian countries. Although it is
not yet very popular in the Philippines, it is
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found in Southern Mindanao, Bohol, and
Eastern Samar and some parts of West Visayas
Island.

The hatchery seed technology for H. asinina
is in the verification stage at the Aquaculture
Department of the Southeast Asian Fisheries
Development Center (SEAFDEC/AQD),
Philippines. While natural spawning of H.
asinina in tanks was observed to occur at least
every two weeks following the lunar cycle
(Capinpin & Hosoya 1995), settlement was
low. This may be due to the poor quality of
larvae stocked. At SEAFDEC / AQD, early
veligers (stage after larval shell formation)
were stocked directly into rearing tanks.
Survival at settlement was very erratic
(0 - 2 %). Ther e are many factors that may be
important at and after settlement, such as the
development of radula (Moss & Tong 1992)
and cephalic tentacles with its sensory
functions (Morse 1997). According to Moss &
Tong (1992), production of older larvae in
culture can increase the post-settlement
survival of the larvae and result in a consistent
settlement required for intensive farming. If
larval reseeding proves to be economical (Tong
et al,7987; Schiel 1991), using older larvae will
ensure that dispersal is minimized.

The objective of this work is to determine
the factors influencing survival from
swimming trochophores to the pre-settlement
stage of H. qsininn. The effect of stocking
density, temperature and light intensity on the
early larval survival to pre-settlement stage of
the abalone H. asinina were determined. The
pediveligers acquired the creeping ability after
formation of the cephalic tentacle and the first
epipodial tentacle about 24-30 hrs after
fertilization.

MATERIALS AND METHODS
Newly hatched swimming trochophores from
spontaneously spawned H. asinina were
siphoned out from L0, 1-ton fiberglass
spawning tanks into a B0 pm mesh sieve.
Larvae were washed with filtered sea water
several times to remove excess sperm and fine
solids, then concentrated in a l2-I plastic

bucket. Larvae were stocked at densities of
1,000, 3,000 and 5,000 larvaef I at low (20-25
"C) and high (ambient, 28-30 oC) water
temperature at different light intensities.
Rearing containers were transparent (light;
light intensity (LI),7.27yE sec-l *-2) and black
cloth-covered (dark; LI, 0.35 yE sec-1 m-2)2-I
glass beakers. To lower the water temperature
to 20-25 oC, the containers were placed in a
temperature-controlled water bath. The rest of
the containers were kept at ambient water
temperature of 28-30 "C. The UV light-
irradiated sea water was used as culture
medium until pre-settlement stage. Aeration
was not provided during the 20-h incubation
period. A 3 x 2 x2 factorial design with three
replicates per treatment was followed. Data
were treated with a three-w ay analysis of
variance (ANOVA).

RESULTS AND DISCUSSION
Fig. 1 shows the survival at pre-settlement
stage of H. asininn larvae stocked at different
densities and water temperature levels. Fig. 2
shows the survival at different stocking
densities and light intensities.

A three-way analysis of variance (ANOVA)
showed a significant interaction among the
factors tested. No significant differences were
found between temperature, and between
light or dark conditions at a stocking density
of 1,000 larvae/1. However, at densities of
3,000 or 5,000, significantly higher survival
was obtained at low than at high temperature
(P <0.05), but no difference was detected
between the light and dark conditions.
Survival at higher stocking densities at low
and high temperatures were about B0 % and
68 "h, respectively (Fig. 1).

Ariyoshi & Noda (1987 in Ito & Mori 1996)
reported similar observations on the Japanese
abalone Hnliotis discus hannai. Survival of H.
discushannai larvae was low (-0 - 30 %) athigh
temperature (> 24 "C).Highhatching (>85 %)
and survival (90-100 %) were obtained by
incubation of eggs to planktonic larvae at high
stocking density in cooled sea water (<24 'C).

Analysis at each water temperature showed
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Fig. 1. Survival rates at pre-settlement stage of
Haliotis asininq larvae stocked at different densities
and reared in low and high water tempera-
tures.Data were pooled means of survival rates at

different light conditions. Means with dissimilar

survival (0,t,)
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Fig. 2. Survival rates at pre-settlement stage of
Haliotis asinina larvae reared at different densities
and light intensities. Data with dissimilar letters are

significantly different from each other.

that, at high temperature, better survival (91

%) was obtained at stocking density of 1,000

than higher densities (P <0.001; Fig. 1).

Floweve4, at low temperature, survival was
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not significantly different between densities
or between light and dark conditions (Figs. 1
and 2).

Analysis at light or dark conditions showed
that larval survival was always higher at L,000

stocking density than at other densities (P <
0.05) at any of these conditions(Fig. 2).
Survival at stocking densities of 3,000 and
5,000 larvae/1 were not significantly different
from each other at any of the light conditions
(Fig.2).

This experiment showed that during
incubation of swimming trochophores of H.
asininnto pre-settlement stage (creeping stage),

the optimum stocking density at ambient
water temperature of 28-30 oC is 1,000 ll in a

light-penetrable rearing container. When
stocking at densities of 3,000 or 5,000, the water
temperature should be lowered to 20-25 "C,
in either rearing conditions tested. Howevel,
if facitities are limiting, stocking at higher
density is still economically viable with
survival ranging from 70 - B0 %.
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