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Progress in study and application of fish bioenergetics models
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Abstract: Fish bioenergetics plays an important role in the management and sustainable utilization of fisheries resources. This
paper provides an overview of recent advance in this field, focusing on the development of bioenergetics models. It also delves
into the intricate interplay of environmental factors such as water temperature and flow on fish energy budgets. In practical sce-
narios, fish bioenergetics models are used to predict the dynamics of natural fish resources and the emission of pollutants from
aquaculture, providing scientific support for fisheries management. However, the adaptability and accuracy of these models in
dealing with complex environmental changes still need to be improved. Additionally, existed models often overlook the comple-
xity of interactions among influencing factors. Future research should focus on multidisciplinary data fusion, application of
advanced technologies, and innovation of individualised models, so as to facilitate the continuous improvement of fish bioener-

getics models and promote their development towards precision, practicality and sustainable management.
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Fig.1 Concept map of fish energy flow

Note: Referenced to Cui". Consumption energy (C) is the energy obtained from food; fecal energy (F) is the energy lost through feces; digestible
energy (DE) is the energy contained in the digestible nutrients of the feed; urine energy (U) is the energy lost through nitrogenous waste; metabolic
energy (ME) is the energy used for growth and maintaining vital activities; net energy (NE) is the energy remaining after subtracting the heat incre-

ment of feeding (Heat increment) from the metabolic energy; respiratory energy (R) is the energy consumed for respiration; growth energy (G) is
the energy stored in the fish body; specific dynamic action (SDA) is the heat increment of feeding related to the digestion of food; standard
metabolism energy (R,) is the energy consumption in a state of hunger and rest; activity metabolism energy (R,) is the energy consumption

related to activities such as swimming; Apelin is a hormone released by the hypothalamus that regulates the appetite of fish.
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Fig.2 Effect of water temperature on SGR
Note: The figure is made based on References [46-49].
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