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Juveniles of 10 mm shell length were subjected to four photoperiodic regimes
namely, 6L:78D, OL:24D, diffused 12:\2D, and ambient light (72L12D) serving
as control. Juveniles were fed fresh seaweed, Gracilariopsis bailinae, in excess

amounts throughout the experiment. At the end of a 105-day experiment, juveniles
held under ambient photoperiod were significantlybigger and had higher average

daily growth rate than the rest of the treatments. Feed conversion efficiency was
higher at ambient light than at other photoperiodic regimes. Daily feeding rates

at 65-day culture period were similar for all treatments; however towards the
end of culture period, feeding rate of abalone at ambient light was lowest
compared to the rest of the treatments. Percent survival was significantly higher
in animals at ambient light and at 6L:18D wIth99% and97"/" respectively, than at

other photoperiodic regimes.
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INTRODUCTION
The tropical abalone, Hnliotis asinina, rs arr
economically important marine gastropod
mollusc that is fast becoming popular as an
aquaculture species in the Philippines. H.
asinina is the largest among the few tropical
abalones reaching marketable size of 55-60

mm shell length within one year (McNamara
& |ohnson 1995; Capinpin et al. 1'999; Fermin
& Buery In Press). Spontaneous spawning of
tank-held H. asininq occurs year-round
(Fermin et al. 2000). Hatchery-seed production
however, is still low due to a highly variable
percentage settlement and post-larval
survival. Therefore, there is a need to refine
hatchery and nursery rearing techniques in
order to increase production of juveniles and
make them available to farmers.

Growth and survival of early juvenile

abalone are influenced by u number of
environmental factors such as temperature
and photoperiod. Photoperiod is known to
influence both the feeding and growth of an
organism. For example, for fish that feed
visually, long day-length increases its feeding
opportunity, thus higher food intake and
better growth rates are expected (joblingI994).
However this phenomenon does not hold true
to some animals such as the gastropod
abalone. In nature, juvenile and adult abalone
are known to be nocturnal that exhibit cryptic
behavior during daytime and move about
during nighttime in search for food (Imai
1977). Under culture conditions, abalone are

fed the most preferred food such as the red
seaweed, Gr acilariop sis b ailinne. How ever, no
studies have been done to determine whether
long or extended photoperiod would enhance
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feeding and consequently improve growth of
abalone juveniles under hatchery conditions.
This study, which forms part of the refinement
of see d production techniques investigated the
effects of different photoperiodic regimes on
feeding, growth and survival of abalone
juveniles reared in indoor tanks.

MATERIALS AND METHODS
Hatchery-bred abalone juveniles, 11-13 mm
SL, 27-33 mg BW, were stocked at 60
individuals in each of T2units 60-l tanks with
flow-through sand filtered sea water. Animals
were conditioned for one week before the
experiment commenced. After conditioning,
animals were subjected to four photoperiodic
regimes as experimental treatments with three
replicates as follows: Trt-1 - ambient light (AL);
Trt-2 - diffused daylight-and-normal dark
period (dDL:ND); Trt-3 - 6-h light (1300-
1800h): 1B-h darkness (6L:1BD), and Trt-4 - 0-
h light: 24hdarkness (OL:24D). For kt-4, tanks
were covered with thick black cloth to simulate
complete darkness during daytime,
throughout the experimental period.

Animals were fed fresh red seaweed,
Gracilqriopsis bailinne ad libitum, given at
weekly intervals. Excess seaweed at feeding
day was retrieved and weighed to determine
the amount of food consumed during the
previous week. Growth was monitored by
sampling 10 juveniles per tank every 20 days.
Shell length was measured by a digital caliper
to the nearest 0.01 mm. Wet body weight of
each juvenile was determined using a top-
loading digital balance and read to the nearest
0.1 g. The experiment lasted for 105 days.
Number of survivors in each tank was
counted. Water temperature and salinity
during the course of the experiments ranged
from 28-30 "C and 30-32 %o, respectively.

Data on size measurements, food consump-
tion, daily growth rates in terms of shell length
and body weight were analyzed using a one-
way ANOVA. Significant differences among
treatment means were compared by Duncan's
multiple range test (DMRT) at 5% level of
significance.

RESULTS
Mean shell length and wet body weight of
abalone after 105 days of culture are presented
in Fig. I a,b. Abalone juveniles held at ambient
photoperiod were significantly bigger in size
(29.8mm, 5.7 S)than the rest of the treatments.
Daily feeding rates were highbut very variable
during the first 10 days of rearing (Fig. 2A).
Flowever, no significant differences were
observed among treatments. At day-65,
abalone showed high feeding rates ranging
from 55 to 60 % of the body weight but did
now show significant variations among
treatments. F{owever during the last 40 days
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Fig. 1. Changes t" -"ffiti1"*rn (A) and bod'
weight (B) of abalone juveniles reared under
different photoperiodic regimes, i.e. AL - ambient
light (12h light-12h darkness), dDL; nDP (diffused
dayli ght-normal darkness ), 6L:18D (6L, 1 300-8 00h,
18h darkness) and OL:24D (24h darkness).
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Frg.2. Daily feeding rate (A) and food conversion
(B) of abalone reared at different photoperiodic
regimes, i.e. AL - ambient light (12h light-12h
darkness), dDL:nDP (diffused daylight-normal
darkness), 6L:18D (6h light, 1300-1800h, 18h
darkness), and OL:24D (24-h darkness). Vertical
bars with different letters are significantly different
at 5"/" level of significance.

of culture, abalone held at ambient light
exhibited significantly lower feeding rate than
the rest of the treatments. Average food
conversion efficiency was highest at L1.5 "/" for
abalone held at ambient photoperiod but not
significantly different from those reared under
diffused DL 72D (9.4 %, Fig. 2B). Mean daily
growth rates (DGR) in terms of shell length
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Fig. 3. Daily growth increments in shell length and
body weight (A), and percent survival (B) of
abalone juveniles reared at different photoperiodic
regimes. See Fig. 1 for legend.

and body weight were significantly higher for
abalone held at ambient light (185.6 day-l,54.8
mg day-1) than the rest of the treatments (Fig.

3A. Percent survival was highest (99 %) in
juveniles reared at ambient light but not
significantly different from those reared at6L
18D (98 %,Fig.3B).

DISCUSSION
Results of the present study showed that
growth and survival of early juvenile abalone
H. asinina during secondary nursery rearing
were affected by the different photoperiodic
regimes. Although abalone feed more at longer
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dark hours, feed conversion efficiency is better
at ambient light. In their study, Tahil & Juinio-
Menez (1999) reported that H. asinins fed
various species of seaweed under laboratory
conditions showed a distinct nocturnal
feeding periodicity and remained cryptic
during daylight hours. Furthermore, faecal
production during the night was significantly
higher than during daytime. These findings
concurred with the results of Uki (1981) who
indicated that locomotion of abalone after
nightfall and midnight was related to feeding
migration andhoming, respectively. The same
observation of nocturnal feeding activity was
also reported for other common herbivorous
gastropods (Carefoot & Taylor 7989). How-
eve{, previous experiments only indicate the
natural nocturnal feeding behavior of the
abalone and do not correlate to growth. In the
present experiment, variations in the feeding
rates was noted only during the latter part of
the experiments when abalone have attained
asize of about 25 mm SL. During this period,
abalone held at ambient photoperiod showed
better food conversion than those groups held
at shorter daylight hours e.g. 6L:LBD and
}L:24D.Abalone held at 2|-hdarkness showed
a feeding rate of about 35 % of body weight
which conformed with the findings of Tahil
and juinio-Menez (1999)who obtained a 37 "/"
BW food intake for a 35.5 mm SL abalone. The
high food conversion efficiency of H. asinina
held at ambient photoperiod or diffused
normal daylight hours was translated to
higher daily growth rate and body size at the
end of the culture period. These results suggest
that feeding and growth performance of
hatchery-bred H. asinina juveniles of about 25-
30 mm SL were not affected by an increase in
the length of dark hours. In a related study,
Chen (1984) observed that that growth of small
abalone, H. dia er si color sup er t ext a, juvenile was
better in an open nursery pond than in
enclosed and roofed ponds.In a related study,
we observed that abalone H. qsinina showed
higher food consumption and growth when
reared in outdoor tanks than in indoor tanks
(AC Fermiry unpublished data).

In conclusiory food consumption of abalone,
H. qsinina was enhanced when the normal
darkperiod was increasedby simulation, food
conversion efficiency and daily gron th
increment have not improved in comparison
to juveniles reared under ambient photo-
period. Based on the present results, it can be
recommended that nursery rearing of
hatchery-bred H. asininq can be done under a

normal photoperiod.
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