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Growth and survival of Penaeus monodon Fabricius zoeae
on different diatom feeds

F.P. Sufiaz

Penaeus monodon larvae reared up to Mq stage in 300 fiberglass tanks were fed with
(1) mixed diatoms, (2) Skeletonema costatum, (3) Chaetoceros calcitrans and (4) C. gracilis.
Feeding levels were maintained between 50 to 100 x 103 celis/ml. Two runs with two replicates
each were done. The different diatoms were selected as they are widely used, available and can
easily be mass cuitured under local conditions. The study was conducted to determine the most
suitable food for P. monodon zoea.

Results are summarized in  Figure 1. Highest mean survival rate was obtained
with larvae fed with C. gracilis (62.90%) followed by mixed diatoms (60.43%). No significant
difference (P 0.05) was found among these values. Mean survival rates for C. calcitrans and
S. costatum fed larvae were 43.28% and 8.95%, respectively {Table 1).

Greatest mortalities occurred in the early zoea stages {(Z4 to Z5) for larvae fed S. costatum
and late zoea stage (Z3 to M4} for those fed C. calcitrans. This could be due to the food size
preference of the larvae (Frost, 1972; Martin, 1970). Takano (1968) indicated that S. costatum
(8-10 u) could not support the larval stages of brine shrimp and it was presumed that the cell
size might be too big for the early larval stages. Similarly, Yang (1975} observed that initially
shrimp larvae can only ingest particle size of 3-5 u and that food sizes of 3-8 u provide some of
the best larval food of various penaeid species. C. gracilis (4-6 u) falls within this size range. Mixed
diatom populations contain a wide range of particle sizes enabling the larvae to easily select the
preferred size of food.
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Figure 1. Mean daily survival of . monodon larvae (Ng—Mq) fed different types of

diatoms.



Table 1. Survival and growth of P. mopodon larvae (N—M1) fed different types of diatoms

Number of larvae Survival rate! Zoeal period
TREATMENTS Initial Final (%) (days)
Mixed diatoms 15,000 9,065 60.432 5
S. costatum 15,000 1,343 8.95¢ 6
C. gracilis 15,000 9,435 62.902 5
C. calcitrans 15,000 6,468 43.28" 6

1
Values with the same superscript are not significantly different from each other.at P < 0.05

The larvae fed C. gracilis and mixed diatoms were observed to grow faster and larger than
those in C. calcitrans and S. costatum tanks as shown by the total number of days in the zoeae
period (Table 1). Frost (1972) found that the size of the phytoplankton cells affect not only
the feeding rate but the survival and growth rates of the animal as well. This means that more
food is ingested and more nutrients required for growth are assimilated. Furthermore, non-
synchronous metamorphosis was apparent in tanks fed S. costatum and C. calcitrans especially
from Z3 to Mq. Some larvae were already in the My stage. This is a strong indication of unsui-
table diet.

Food densities in the larval experimental tanks were monitored and observed (Fig. 2).
Cell counts were generally lower in the morning than in the late afternoon. This implies that
the food population may drop during the night as a result of either increased feeding by the
larvae or slower rate of cell multiplication due to the absence of light, or both,

The C. gracilis population in the larval tanks were observed to be most stable (Fig. 2).
At a concentration of 50 to 100 x 103 cells/ml no sudden drop occurred. The larval rearing
media were clear and very little sediments were observed accumulating on the tank bottom.

In C. calcitrans—fed tanks, similar observations were noted except that the diatom popu-
lation increased very rapidly . Estimated cell concentration would usually go beyond 100 x 103
cells/ml particularly in the afternoon. Regular dilution of the water media had to be done in
order to maintain the ceil density within the desired range. The mixed diatom population was
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maintained within the desired level only until the second day and then it gradually dropped below
50 x 103 cells/ml. Regular addition of mixed cuitures had to be done. Collapse of S. costatum
population occurred even as early as the second day and sediments started accumulating on the
tank bottom.

Similar trends were also observed in the culture of these food organisms. C. gracilis and
C. calcitrans were easier to maintain in large outdcor tanks for longer periods and densities of
1 x 106 cells/ml could easily be attained. S. costatum, on the other hand, could not stay for
a long period at high density. The cells would start to clump together as soon as peak growth
is reached and collapse of cultures would readily follow. Cultures could not easily be sustained
especially under direct sunlight or when the water temoerature rose above 28°C. Mixed diatoms
attained only a maximum density of 40 x 104 cells/ml. As the water medium was coarsely fil-
tered, diverse communities always developed and ecological succession would easily occur. In
order to avoid succession, constant renewal of cultures had to be done.

Many hatcheries have reported the use of mixed species of culture as food for the zoea
larvae with considerable success. This may be true for shrimp culture as the diverse communities
that develop are most often beneficial and suitable for the larvae as they metamorphose from
herbivorous early zoea to omnivorous late zoea and mysis. However, there are also many dis-
advantages of mixed diatoms. Species composition is very dependent on the seasonal variability
occurring in the natural waters. Undesirable species sometimes predominate and cannot be sorted
out. When this happens hatchery operations may be completely stopped. Complete dependence
on sunlight does not encourage high density cultures thus larger culture volumes are necessary.
On the other hand, special skills and techniques and sophisticated apparatus required for unialgal
cultures are not necessary.

The results of this study indicate that mixed diatoms and C. gracilis are much better food

for P, monodon zoea. Addition of zooplankton such as rotiters is also recommended as early
as Zg since the larvae starts to be omnivorous at this stage.
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