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Abstract Intensive shrimp pond water typically contains high densities of microalgae and may have a great
potential as a substitute for microalgae in the nursery culture of juvenile oysters as this stage needs large
amount of microalgae. Two experiments with different phytoplankton composition in flocculated concentrates
from shrimp pond water were investigated to compare the effect on preservation and use of flocculated
concentrates from intensive shrimp pond as a partial substitute for microalgae concentrates for the nursery
culture of juvenile oysters (Crassostrea belcheri) was evaluated. The results show that total crude protein
content in flocculated concentrates mostly contain unidentified nanocyanobacteria preserved in refrigerator at
4 °C gradually decreased from the first week in experiment 1, while a slight decrease in crude protein content
appeared after the third week in flocculated concentrates dominated by the Bacillariophyceae and unidentified
nanocyanobacteria groups in experiment 2. The pheophytin a:chlorophyll @ ratio suddenly increased during
the third week of storage and most of the fatty acid composition was absent after four weeks of storage in both
experiments. Substituting 75 % of microalgal concentrates in feed with flocculated concentrates from shrimp
pond water showed no significant differences in growth performance in experiment |, but higher growth
performance in experiment 2 in comparison with control treatment (100 % microalgal concentrates). Our
findings indicate that a partial substitution of flocculated concentrates of up to 75 % from shrimp pond water
for microalgal concentrates would lead to better growth in juvenile oysters.

Keywords Flocculated concentrates - Intensive shrimp pond - Daily growth rate - Crassostreq belcheri

Introduction

Highly nutritional microalgae are normally used to feed the larval and adult stages of bivalves in hatcheries.
However, microalgae production requires a high level of investment and is very costly. Production of live
microalgae has been seen as a major hatchery operating costs, accounting for 20~50 % of the total bivalve
seed production costs (Coutteau and Sorgeloos 1992). Hatchery-reared oysters in the nursery with a low
mortality rate in the sea should be bigger than 5 mm in length (Tanyaros and Tarangkoon 2014), but feeding
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In this study, baker's yeast, Saccharomyces cerevisige, was used Baker's yeast; Crassostrea
as a partial substitute for microalgae in the hatchery rearing of ~ belcheri; juvenile oyster;
larval and juvenile tropical oyster (Crassostrea belcheri), Dietary microalgae; Saccharomyces
microalgae were replaced with graded levels (0%, 25%, 75%,  cerevisiae

and 100%) of untreated and treated yeast in the feed of oysters

from the early umbo (6 days postfertilization) to the eyed larval

stage (18 days postfertilization); then the same diets were

formulated with untreated barker's yeast and fed juvenile

oysters for 3 weeks. The results showed that a partial substitu-

tion of microalgae with untreated or treated baker's yeast is

Unsuitable for feeding oyster larvae up 1o the eyed stage. With

juvenile oysters, there were nonsignificant  differences

(P > 0.05) in mean shell width and length during the study

period. The replacement of 25% microalgae with baker's yeast

showed mean daily growth rates (DGR) as high as that

obtained with 100% microalgae, while the other treatments

showed lower DGR (P > 0.05), Nonsignificant differences were

found among the treatments in terms of mean percentages of

survival at the end of the experiment (P > 0.05), The percen-

tage of juvenile oysters larger than 0.75 cm was highest

(P < 0.05) when 25% microalgae was replaced with baker’s

yeast, while the highest percentage of juvenile oysters smaller

than 0.32 cm was observed with diet where 75% microalgae

was replaced with baker's yeast (P < 0.05). From the experi-

ments, it was concluded that a partial substitution of micro-

algae with untreated or treated baker's yeast was unsuitable

for -feeding oyster larvae, while a 25% substitution with

untreated yeast could be used for rearing juvenile oysters,

Introduction

Bivalve culture in Thailand has been practiced for several decades along the
coasts. The oyster Crassostrea belcheri is one of the most commercially
important bivalves. The majority of spats for growout farms are collected
from natural sources, but the amount of oyster seed available in nature is

CONTACT Suwat Tanyaros @ stanyaros@gmail.com @ Faculty of Science and Fisheries Technology,
Rajamangala University of Technology Srivijaya, Trang Campus, Trang 92150, Thailand.
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Gamete stripping is the most practical method in oyster production because the time of fertilization can
be precisely controlled. However, it was found that there was much greater variability in the speed of egg
development compared with natural spawning. In this study, three groups of larvae (aged 21, 27 and
29 d) were successively separated from fertilization to the pediveliger stage among all the larvae pro-
duced by the stripping method. No differences in the spat growth rate were found among the larval
periods at 15 d of the experiment (p > 0.05), but spat growth and survival rates of juvenile oysters in the
larval periods of 21 and 27 d were significantly higher than those for 29 d at the end of the experiment
(30 d). The positive correlation between larval growth rates and the spat daily yield at 30 d was sig-
nificant. These results indicated that the gamete stripping method produced high variations in the larval
period and post-setting growth and survival in the oyster, Crassostrea belcheri.

Copyright © 2016, Kasetsart University. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (hitp://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

From the first reported in vitro oyster fertilization in 1879 to the
appearance of modern production hatcheries, hatchery practices
have seen more than one hundred years of development (Helm
et al. 2004). Today, knowledge about oyster reproduction and
rearing techniques has improved greatly. Hatcheries successfully
achieve controlled development of spat from fertilization to post-
larvae for many oyster species. Induced spawning and gamete
striping or sacrification are commonly used for obtaining gametes
in oyster hatcheries as using stripped gametes is the most practical
method for producing triploid oysters because the time of fertil-
ization can be easily controlled (Allen Jr. and Bushek, 1992).
Although “strip” spawning is the recommended method for
obtaining gametes, it was found that there was much greater
variability in the speed of egg development in "stripped” eggs than
in those obtained from natural spawning (Allen Jr. and Bushek,
1992). This technique is an alternative practice in fully mature
oysters in cases where induced spawning is ineffective.

The white-scar oyster, Crassostrea belcheri (Sowerby, 1871), is
one of the most common commercial bivalves in Thailand, and
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many studies have been done on its biology and culture over many
years {Department of Fisheries, 1994). Oyster seed production from
hatcheries has been continuously developed and is a subject of
great interest in Thailand (Tanyaros et al., 2000, 2008, 2012). Larvae
production under hatchery conditions for this oyster species has
been obtained by induced spawning (Sahavacharin et al, 1984;
Nugranard et al., 1987) and gamete stripping (Tanyaros and Kitt,
2011, 2012; Tanyaros et al. 2012). However, larval rearing in
hatcheries using both techniques results in variability in size within
the same batch. The variability in larval period, post-setting growth
and survival of the oyster C. belcheri produced using the gamete
stripping method has not been previously investigated. Smaller
grades must take into account the time and cost for nursing them to
reach the pediveliger stage at which they are ready to set. The
question-arises as to whether small grade larvae produced using the
stripping method will grow at the same rate as large grade larvae
after setting. The objective of the current study was to determine
the variability of the larval period and the growth performance of
juveniie C. belcheri oysters produced by the stripping method.

Materials and methods
Experimental larvae

* Mature C. belcheri broodstocks (mean shell length 14 + 1.5 cm)
were collected from the wild during the spawning season from

2452-316X/Copyright © 2016, Kasetsart University. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (htp://
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