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Abstract 

Some aquaculturists believe that, as in horticulture, a variety of culture species 
benefits both the consumers and the producers. _With this in mind, researchers 
at Tungkang Marine Laboratory have been searching for new culture candidates 
for years. The results to date are: 

• Juveniles of PelUU!us semisulca'tus at an average body weight of 0.16 g
averaged 33.69 g after being cultured at a density of 20/m2 for 315 days. The 
survival rate was 83.0%.

• Juveniles of P. brasiliensis at an average of 0.64 g grew to an average of 24.02
gin a culture period of 315 days at a stocking density of15.'m2. The survival
rate was 44.5%. 

• Juveniles of P. p,nicillatus averaging 0,49 g at a stocking density of 20/m2

reached their marketable size of 21 .34 g in only 120 days. The survival rate
was80.5%. 

The results of the preliminary grow-out experiments are compared and the traits 
of these three penaeid species are discuued with emphasis on the selection of new 
culture candidates for shrimp farming in Taiwan. 
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Fig. 2. The growth curves of male and female P. iemisulcatus. 

This would correspond roughly to the months of August and 
September. After this period, rate of growth slowed markedly. Tseng 
and Cheng (1981) reported that somatic development of P.

semisulcatus accelerated during the summer months from May to 
August. They believed that this was in direct response to the increase 
in water temperature. Growth of the shrimp in their study also 
decreased during the winter months. This could be a possible 
explanation for the slowing down of growth of the shrimp in this 
study. Deterioration of pond bottom conditions is another possible 
explanation. This is in accordance with the observations of Tseng and 
Cheng (1981). Pond bottom conditions should be examined closely. 
Nutritional requirements are also not well understood. However, 
relatively good growth rate of P. semisulcatus was attained with a 
mixed feed (Lee and Liao 1970). Further studies are needed to 
determine if there are other factors which strongly influence growth 
over time. 
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Fig. 3. Comparison of growth curves between wild P. 1emisulcatu1

in Kuwait waters (calculated from Mohamed et al. 1981) and those of 

the present study. 

The weight-frequency distribution and the growth curve of body 
weights of P. basiliensis are presented in Figs. 4 and 5, respectively. 
P. brasiliensis stocked at 0.64 g reached an average weight of 24.05 g
in 315 days.

Similar to P. semisulcatus, female P. brasiliensis grew faster 
than males; starting to show a significant difference at 11.28 g (t-test, 
p < 0.01). This difference increased over time. By the end of the 
experiment, the average weights of female and male were 30.06 g and 
20.37 g, _respectively. 

Fig. 6 shows the weight-frequency distribution of male and 
female P. penicillatus every 15 days. Fig. 7 is the weight growth curve 
ofboth sexes. Postlarvae of0.49 g on average grew to the marketable 
size of 21.35 g in 120 days. 
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Fig. 7. The growth curves of male and female P. penicillatus. 
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As in the two preceeding cases, females grew faster. At the mean 
body weight of 14.20 g, differences in growth became visible (t-test, p 
< 0.01). At the end of the culture period the mean body weight was 
22.85 g for the females and 19.69 g for the males. 

A mean body weight of 12.69 g was the point that significant 
growth differences commenced between male and female P.

penicillatus when fed with trash fish and planktonic shrimp, and 
when they were polycultured with P. monodon (Liao 1977). 

The total quantity of artificial pellets given to P. penicillatus was 
483.9 kg and the food conversion rate was 2.42. 

Few data on this species are available. In a polyculture 
experiment of P. penicillatus with P. monodon at a stocking density of 
15 shrimp/m2, P. penicillatus of 0.26 g grew to 16.98 g in 120 days
from 10 November 1975 to 10 March 1976 (Liao 1977). In the present 
experiment, conducted during the warmer months for the same 
number of days, average size attained for P. penicillatus was 21.35 g. 
Although P. penicillatus is cold resistant, warm water seems to affect 
growth favorably. 

The overall comparison of growth curves of the three 

experimental species in the present study and that of P. monodon 
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reported by Liao (1977) is shown in Fig. 8. It is apparent that under 
the experimental conditions, P. penicillatus grows much faster than 
P. semisulcatus and P. brosiliensis but slower than P. monodon.

Moreover, P. semisulcatus seems superior to P. brasiliensis in growth.
It is not clear, however, if the above results are true reflections of the
biological differences among these species.

In these experiments, P. semisulcatus was fed both pellets and 

tilapia fillet while P. brasiliensis was given only a pellet diet. 
The experiment with P. semisulcatus began in May and a large 

size had already been reached by the colder month of October. On the 
other hand, in the case of P. brosiliensis, the culture experiment 
began during the cold month of October and at the end of January, 
they reached a size of only about 10 g. 

Identical conditions in all aspects of the experiment would be 
ideal. However, this is not always possible. As in the present study, it 
was not possible to have all experimental larvae at the same time. 

Body weights of the biggest shrimp in each routine sampling 
were recorded to compare the maximum growth of the three species 
(Fig. 9). Such data likely reflect the maximum growth potential of 
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Fig. 8. Comparison of growth curves of P. semisulcatus, P. brasiliensis and P. 
penicillatus of present study with that of P. monodon of a previous study (Liao 

1977). 
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real breakthrough in the pond-rearing of P. semisulcatus, showing 
that it can grow as large as 33.6 g. The feed given in the present 
study was formulated feed for P. monodon and small quantities of 
tilapia fillet. It is necessary to study the nutritional requirements of 
P. semisulcatus to develop specific formulated feeds. Research on its
ecology and physiology is also urgently needed.

P. brasiliensis is an exotic species to Taiwan. In the present
study, the larvae used were second generation, raised at TML. A 
previous experiment on this species showed that it could obtain a size 
of 40 g after a one year grow-out (Liao and Chao 1983). The results of 
the current study are not as good. However, there are limited studies 
on the culture of this species. Studies have been made on its 
nutritional requirements (Liao et al. 1986). It is hoped that with 
intensive research P. brasiliensis will be mass cultured in the future. 

P. penicillatus is one of the white shrimps which are preferred by
consumers in the USA and Europe. The advantage of cultivating this 
species is the availability of the market. In the present study, it was 
found that within a period as short as 120 days, P. penicillatus 

reached a satisfactory mean body weight of 21.36 g for domestic 
consumption needs. P. penicillatus may also grow at a low 
temperature of 200c (Liao and Chao 1983) and it has a low protein 
level requirement - 22% (Liao et al. unpublished data). It may also be 
stocked at a density of 100 to 120 shrimp/m2 (Liao, unpublished 
data). P. penicillatus also demonstrates rapid growth during the early 
stages of its life (Figs. 8, 9). Culture of this species was booming in 
Taiwan even before the completion of research on this species. In 
1986, it reached an annual production of almost 8,000 t. There is a 
very optimistic future for exports of this shrimp. 

Reviewing the development of P. monodon culture in Taiwan, it 
is impossible to ignore the contribution of related studies. Research 
into the optimal ecological factors, nutritional requirements and 
disease prevention, for example, all provided crucial assistance to the 
expansion of culture of P. monodon. With these three new candidate 
species, there is still much research needed before farming is really 
successful. 
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