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DESCRIPTION
Litopenaeus vannamei, commonly known as the whiteleg shrimp, 
is one of the most economically important shrimp species in 
aquaculture. Proper nutrition is essential for the growth, health, 
and survival of L. vannamei in intensive farming systems. In 
recent years, there has been increasing interest in understanding 
how dietary factors influence not only growth performance but 
also immune function and gut health in shrimp. This article 
delves into the connection between survival, immune response, 
and gut microbiota in L. vannamei, focusing on the impact of 
different diets. Survival is an important parameter in shrimp 
aquaculture, directly impacting production efficiency and 
profitability. The composition and quality of the diet play a 
significant role in determining the survival rates of L. vannamei. 
Studies have shown that diets rich in essential nutrients, such as 
protein, lipids, vitamins, and minerals, contribute to improved 
survival outcomes. Conversely, deficiencies or imbalances in 
essential nutrients can compromise the shrimp's immune 
function and overall health, leading to increased susceptibility to 
diseases and mortality.

The immune system of L. vannamei plays a pivotal role in 
protecting the shrimp from pathogens and maintaining health 
under various environmental conditions. Diet plays a significant 
role in modulating the shrimp's immune response by 
influencing the expression of immune-related genes, production 
of antimicrobial peptides, and activity of immune cells. For 
instance, dietary supplementation with immunostimulants, such 
as beta-glucans, probiotics, and prebiotics, has been shown to 
enhance the shrimp's immune defense mechanisms and 
resistance to infectious diseases. Additionally, certain dietary 
components, such as antioxidants and essential fatty acids, can 
help mitigate oxidative stress and inflammation, thereby 
bolstering the shrimp's immune function.

The gut microbiota of L. vannamei plays a vital role in nutrient 
digestion, metabolism, and immune regulation. Diet 
composition and quality exert a profound influence on the 
structure and function of the shrimp's gut microbiota. High-
quality diets rich in digestible proteins and carbohydrates 
promote the growth of beneficial microbial populations in the 
shrimp's gut, contributing to improved nutrient utilization and 
health. Conversely, diets containing anti-nutritional factors, such 
as excessive levels of dietary fiber or poorly digestible ingredients, 
can disrupt the balance of the gut microbiota and compromise 
the shrimp's digestive efficiency and immune function.

To optimize the survival, immune response, and gut health of L. 
vannamei, it is essential to formulate diets that meet the species' 
nutritional requirements and promote the growth of beneficial 
gut microbes. This can be achieved through the selection of 
high-quality feed ingredients, proper nutrient balance, and 
supplementation with functional additives, such as 
immunostimulants and gut health enhancers. Moreover, 
adopting sustainable feeding practices, such as biofloc 
technology and formulated diets adjusted to the nutritional 
needs of L. vannamei at different life stages, can further enhance 
performance and reduce environmental impacts.

The survival, immune response, and gut health of L. vannamei 
are interconnected and influenced by dietary factors. By 
understanding the complex interactions between diet, immune 
function, and gut microbiota, aquaculture practitioners can 
optimize feeding strategies to promote the health and 
productivity of L. vannamei farms. Through targeted dietary 
interventions and sustainable aquafeed formulations, we can 
enhance the resilience of L. vannamei to environmental stressors 
and ensure the long-term sustainability of shrimp aquaculture.
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