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Abstract: The metabolic theory of ecology (MTE) refers to the increase in the metabolic rate of a living being with
increases in temperature and individual size (i.e., biomass). According to MTE, the responses of the heterotrophic
and autotrophic processes to temperature are different. There could be obvious inhibition of heterotrophic metabo-
lism due to low temperature. With increasing temperature, the increase in heterotrophic metabolism is faster than
autotrophic processes. MTE can provide theoretical guidance for studying the metabolism of the marine microbial
food web to explain the phenomenon of marine planktonic ecology caused due to low temperature, and to predict
the impact of global warming. Scientists have been conducting theoretical analysis and experimental tests based on
MTE, and found that low temperature could inhibit the growth of bacteria and microzooplankton, as well as reduce
the feeding rate of microzooplankton. In spring, the temperature in the high latitude sea area inhibits the growth of
bacteria, whereas the phytoplankton remains almost unaffected, resulting in spring blooms. Temperature and sub-
strate concentration are the reasons for the low bacterial growth rate in the cold sea (water temperature <4°C).
However, the question of whether the low temperature or the low substrate concentration limits the growth rate of
bacteria in the permanently cold sea (annual temperature <4°C, including the polar sea and most of the deep sea)
has still been debated. Global warming predictions suggests that the ocean surface temperature will increase by
2~6°C by the end of this century. Enclosure experiments have confirmed that global warming will lead to shorter
time lag between phytoplankton bloom and bacteria and microzooplankton maximum, stimulating the feeding of
microzooplankton on bacteria and phytoplankton. Global warming will change the balance between autotrophic
production and heterotrophic consumption of organic matter, which allows the entry of more substances and energy
into cellular respiration, resulting in a more heterotrophic ecosystem. MTE has some limitations in the investigation
of the growth of marine bacteria and the changes in bacterial biomass with increasing temperature, which will re-

quire further theoretical analysis and experimental testing.
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