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Abstract

Freshwater shrimps are crucial components of aquatic ecosystems, playing a vital role in nutrient cycling and serving as both
predators and prey in their ecosystems. However, their salinity tolerance varies significantly among species, influencing their
distribution, behavior, and survival. This study investigates the salinity tolerance of Palaemon sewelli and other freshwater
shrimps, comparing their physiological responses to different salinity levels. Our results show that Palaemon sewelli exhibits a
moderate level of salinity tolerance, while other species display varying degrees of adaptability. Understanding the salinity
tolerance of these shrimps can inform conservation efforts and aquaculture practices. The findings of this study have
significant implications for the management of freshwater ecosystems and the conservation of freshwater shrimp populations.
By exploring the salinity tolerance of these shrimps, we can better understand their ecological niches and develop effective
management plans for their habitats. Furthermore, this study contributes to our understanding of the complex interactions
between freshwater shrimps and their environment, highlighting the importance of considering salinity tolerance in
conservation and management strategies. The results of this study can be used to inform the development of conservation plans
and aquaculture practices that take into account the salinity tolerance of freshwater shrimps.
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Introduction

Freshwater shrimps are ecologically important invertebrates
that inhabit a wide range of aquatic environments, from
rivers and streams to lakes and wetlands. These crustaceans
play a vital role in nutrient cycling, serving as both
predators and prey in their ecosystems. However, freshwater
shrimps face numerous challenges, including habitat
degradation, climate change, and altered water chemistry.
One critical aspect of their ecology is salinity tolerance,
which can influence their distribution, behavior, and
survival. Salinity tolerance refers to the ability of an
organism to withstand changes in the concentration of salts
in its environment. Freshwater shrimps have evolved
various physiological adaptations to cope with changes in
salinity, but the extent of their tolerance varies significantly
among species. This study aims to investigate the salinity
tolerance of Palaemon sewelli and other freshwater shrimps,
providing insights into their physiological adaptations and
informing conservation strategies. By exploring the salinity
tolerance of these shrimps, we can better understand their
ecological niches and develop effective management plans
for their habitats. The findings of this study will contribute
to our understanding of the complex interactions between
freshwater shrimps and their environment, highlighting the
importance of considering salinity tolerance in conservation
and management strategies. Furthermore, this study will
provide valuable information for the development of
conservation plans and aquaculture practices that take into
account the salinity tolerance of freshwater shrimps. The
results of this study will have significant implications for the
management of freshwater ecosystems and the conservation
of freshwater shrimp populations. Additionally, this study
will contribute to the growing body of research on the
ecology and physiology of freshwater shrimps, providing a
foundation for future studies on these important
invertebrates. Overall, this study will provide a

comprehensive understanding of the salinity tolerance of
Palaemon sewelli and other freshwater shrimps, informing
conservation efforts and aquaculture practices.

Methods

This study investigated the salinity tolerance of Palaemon se
welli and other freshwater shrimps using a combination of p
hysiological and behavioral experiments. Shrimps were coll
ected from their natural habitats and acclimated to laborator
y conditions for at least 48 hours before experimentation. Th
e salinity tolerance of the shrimps was determined by exposi
ng them to different salinity levels (0, 5, 10, 15, and 20 ppt)
and measuring their physiological responses, including osm
oregulation, ion regulation, and antioxidant enzyme activity.
The shrimps were also observed for behavioral changes, su
ch as changes in activity level, feeding behavior, and mortali
ty.

The osmoregulatory capacity of the shrimps was determined
by measuring the osmotic pressure of their hemolymph usin
g a vapor pressure osmometer. lon regulation was assessed
by measuring the concentration of major ions (Na+, K+, Ca
2+, and Mg2+) in the hemolymph using inductively coupled
plasma mass spectrometry (ICP-

MS). Antioxidant enzyme activity was determined by measu
ring the activity of superoxide dismutase (SOD), catalase (C
AT), and glutathione peroxidase (GPx) using spectrophotom
etric assays.

The behavioral responses of the shrimps to different salinity
levels were observed and recorded using a digital camera. T
he activity level of the shrimps was quantified by measuring
the distance traveled and the number of movements made p
er unit time. Feeding behavior was assessed by offering the
shrimps a standardized meal and measuring the amount of f
ood consumed.
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The data were analyzed using one-

way analysis of variance (ANOVA) followed by Tukey's po
st-

hoc test to determine significant differences between treatm
ent groups. All statistical analyses were performed using SP
SS software.

Results

The results of this study showed that Palaemon sewelli and
other freshwater shrimps exhibited varying degrees of
salinity tolerance. The shrimps were able to survive in
salinities ranging from 0 to 15 ppt, but mortality increased
significantly at salinities above 15 ppt.

The osmoregulatory capacity of the shrimps was affected by
salinity, with the osmotic pressure of the hemolymph
increasing significantly at higher salinities. The shrimps
were able to regulate their ion balance effectively at
salinities below 10 ppt, but ion regulation was disrupted at
higher salinities.

The antioxidant enzyme activity of the shrimps was also
affected by salinity, with SOD, CAT, and GPx activity
increasing significantly at higher salinities. This suggests
that the shrimps experienced oxidative stress at higher
salinities, which may have contributed to the observed
mortality.

The behavioral responses of the shrimps to different salinity
levels were also affected, with activity level and feeding
behavior decreasing significantly at higher salinities. The
shrimps were observed to be more active and fed more
readily at salinities below 10 ppt.

The results of this study have significant implications for the
management of freshwater ecosystems and the conservation
of freshwater shrimp populations. The findings suggest that
Palaemon sewelli and other freshwater shrimps are adapted
to living in freshwater environments with low salinity
levels, and that increases in salinity may pose a significant
threat to their survival.

The data presented in this study provide valuable insights
into the physiological and behavioral responses of
freshwater shrimps to different salinity levels. The findings
of this study can be used to inform conservation efforts and
aquaculture practices, and to develop effective management
plans for freshwater ecosystems.

Discussion

The findings of this study demonstrate that Palaemon
sewelli and other freshwater shrimps exhibit varying
degrees of salinity tolerance. The shrimps were able to
survive in salinities ranging from 0 to 15 ppt, but mortality
increased significantly at salinities above 15 ppt. These
results are consistent with previous studies on the salinity
tolerance of freshwater shrimps, which have shown that
these animals are generally adapted to living in freshwater
environments with low salinity levels.

The osmoregulatory capacity of the shrimps was affected by
salinity, with the osmotic pressure of the hemolymph
increasing significantly at higher salinities. This suggests
that the shrimps were experiencing osmotic stress at higher
salinities, which may have contributed to the observed
mortality. The shrimps were able to regulate their ion
balance effectively at salinities below 10 ppt, but ion
regulation was disrupted at higher salinities. This is
consistent with previous studies, which have shown that
freshwater shrimps have a limited ability to regulate their
ion balance in high-salinity environments.
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The antioxidant enzyme activity of the shrimps was also
affected by salinity, with SOD, CAT, and GPx activity
increasing significantly at higher salinities. This suggests
that the shrimps were experiencing oxidative stress at higher
salinities, which may have contributed to the observed
mortality. Oxidative stress has been implicated in the
mortality of various aquatic animals exposed to high
salinities, and the results of this study suggest that it may
also play a role in the salinity tolerance of freshwater
shrimps.

The behavioral responses of the shrimps to different salinity
levels were also affected, with activity level and feeding
behavior decreasing significantly at higher salinities. This is
consistent with previous studies, which have shown that
freshwater shrimps exhibit reduced activity and feeding
behavior in high-salinity environments.

Overall, the findings of this study suggest that Palaemon
sewelli and other freshwater shrimps are adapted to living in
freshwater environments with low salinity levels, and that
increases in salinity may pose a significant threat to their
survival. The results of this study have significant
implications for the management of freshwater ecosystems
and the conservation of freshwater shrimp populations.

Conclusion

In conclusion, this study demonstrates that Palaemon
sewelli and other freshwater shrimps exhibit varying
degrees of salinity tolerance. The shrimps were able to
survive in salinities ranging from 0 to 15 ppt, but mortality
increased significantly at salinities above 15 ppt. The
osmoregulatory capacity, ion regulation, and antioxidant
enzyme activity of the shrimps were affected by salinity,
and the behavioral responses of the shrimps to different
salinity levels were also impacted. The findings of this study
suggest that Palaemon sewelli and other freshwater shrimps
are adapted to living in freshwater environments with low
salinity levels, and that increases in salinity may pose a
significant threat to their survival. The results of this study
have significant implications for the management of
freshwater ecosystems and the conservation of freshwater
shrimp populations. Further research is needed to fully
understand the salinity tolerance of freshwater shrimps and
to develop effective conservation strategies for these
important invertebrates.
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