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Abstract

This study explores the developmental stages of Palaemon sewelli across various aquatic environments, focusing on the
impact of environmental variability on its morphological and physiological traits. By examining larvae, juveniles, and adults in
differing salinity and temperature conditions, this research aims to elucidate the adaptive mechanisms of P. sewelli. Results
indicate that environmental factors significantly influence growth rates, survival, and morphological development, suggesting
adaptive flexibility in response to habitat changes. These findings provide insights into the potential resilience and

vulnerability of P. sewelli under changing climatic conditions.
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Introduction

Palaemon sewelli is a prawn species with ecological and
economic importance in  Southeast Asia's coastal
ecosystems. Understanding its developmental stages and
responses to environmental fluctuations is crucial for
effective management and conservation strategies. Previous
studies have primarily focused on adult populations, with
limited data on the complete developmental cycle,
especially under variable environmental conditions. This
paper presents a comprehensive study of the sequential
developmental stages of P. sewelli, examining how different
aquatic environments affect its growth and development.

Main Objective

The primary aim of this study is to fill the existing
knowledge gap by investigating the sequential
developmental stages of Palaemon sewelli in environments
with variable salinity and temperature.

each test condition, including varied salinity (5, 15, and 25
ppt) and temperature (20, 25, and 30°C).

Sampling

P. sewelli specimens were collected from natural habitats
and acclimated to laboratory conditions. Developmental
stages (larvae, juvenile, adult) were monitored under each
environmental setting.

Data Collection

Growth rates, survival rates, and morphological changes
were recorded weekly. Water quality parameters were
consistently maintained and monitored throughout the
experimental period.

Statistical Analysis
Data were analyzed using ANOVA to determine the effects
of environmental variables on developmental outcomes,

with post-hoc tests applied to explore significant
Methodology differences.
Experimental Design: The study was conducted in a
controlled laboratory setting with three replicated tanks for Results
Table 1: Growth Rates of Palaemon Sewelli by developmental stage and environmental condition

Environment Larval Stage (mm/day) Juvenile Stage (mm/day) Adult Stage (mm/day)

20 °C, 5 ppt 0.05 0.15 0.20

25 °C, 15 ppt 0.10 0.25 0.30

30 °C, 25 ppt 0.08 0.20 0.25

Table 2: Survival rates of Palaemon Sewelli across different conditions (%)

Environment Larval Survival Juvenile Survival Adult Survival
20 °C, 5 ppt 60 70 90
25 °C, 15 ppt 80 85 95
30 °C, 25 ppt 75 80 93

Analysis and Discussion

The experimental results from this study reveal significant
variations in the growth rates of Palaemon sewelli across
different environmental settings. Growth rates were
maximized at a moderate temperature of 25 °C and a
salinity of 15 ppt, conditions which likely mimic the natural
estuarine habitat where P. sewelli is most commonly found.
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These findings are consistent with studies on related
crustaceans, which suggest that optimal growth conditions
are closely tied to the species' native environmental
parameters.

The decline in growth rates at higher temperatures (30 °C)
and lower (5 ppt) or higher salinity (25 ppt) reflects the
physiological stress imposed by unfavorable conditions.
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These stresses may lead to increased metabolic costs
associated with osmoregulation and heat stress response,
thereby diverting energy from growth to survival (Jones,
2016). This trend underscores the vulnerability of P. sewelli
to deviations from its optimal habitat conditions,
highlighting potential risks under climate change scenarios,
where increases in temperature and alterations in salinity
gradients are expected.

Survival rates were notably higher in conditions closest to
those of natural habitats. The highest survival rates at 25 °C
and 15 ppt across all developmental stages suggest that P.
sewelli possesses inherent physiological mechanisms
optimized for these conditions. However, the substantial
decrease in survival rates, particularly in the larval stage at
extreme environmental conditions (20 °C, 5 ppt and 30 °C,
25 ppt), points to a critical sensitivity during early
development.

This differential survival rate across developmental stages
may indicate stage-specific physiological capabilities.
Larvae are likely less capable of coping with suboptimal
salinity and temperature, which can be attributed to their
less developed osmoregulatory systems compared to
juveniles and adults. These findings are crucial for
conservation efforts, suggesting that protecting the habitats
suitable for the early stages of P. sewelli is essential for
maintaining robust populations.

Morphological analysis indicated subtle changes in the body

structure of P. sewelli under varying environmental
conditions.  Notably, individuals reared in higher
temperatures tended to develop longer but thinner

carapaces, which could be an adaptive trait to enhance heat
dissipation. Conversely, prawns in lower temperatures and
higher salinity levels exhibited bulkier bodies, potentially as
a mechanism to reduce surface area exposure to hypersaline
conditions, thus minimizing water loss.

These morphological changes, while adaptive in the short
term, may have long-term evolutionary implications for P.
sewelli. If such traits are heritable, populations may
gradually evolve to manifest these characteristics as
standard features in response to persistent environmental
changes, thereby altering the species' ecological niche and
interactions within their ecosystem.

The adaptive capacity of Palaemon sewelli to variable
aquatic environments, as demonstrated by its growth,
survival, and morphological responses, is a double-edged
sword. While it suggests potential resilience to moderate
changes in temperature and salinity, it also highlights the
species' vulnerability to extreme conditions. Conservation
strategies, therefore, must prioritize the maintenance of
estuarine areas that approximate the species' optimal habitat
conditions. Moreover, these findings have significant
implications for the aquaculture of P. sewelli. By aligning
aquaculture practices with the optimal conditions identified
in this study, it is possible to maximize growth and survival
rates, thereby enhancing productivity and sustainability.
Such practices not only support commercial interests but
also alleviate fishing pressures on wild populations,
contributing to their conservation.

Conclusion

This detailed analysis of the developmental responses of
Palaemon sewelli to environmental variables provides a
nuanced understanding of the species' ecological dynamics.
It underscores the necessity for protective measures that
preserve natural habitats, especially for the vulnerable early
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developmental stages. Additionally, the insights gained can
guide the adaptation of aquaculture practices to ensure the
sustainable exploitation of this valuable species. Future
research should focus on longitudinal studies to assess the
long-term genetic and ecological impacts of environmental
variability on P. sewelli, thereby aiding in the formulation of
comprehensive management strategies that can mitigate the
effects of global environmental changes.
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