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Abgract: Metabolic theory shows the link between sze of indvidud organiams, and the doichiometric dependence o the

metalolic rate of organi sms on tenperature by usng firg principles derived from physcs, chemigry, and biology. Based on the
further development of metabolic theory , the dfectsof temperature on quartitative rel aionships between the exchange o metter and
energy , or the rate of those, and Sze of organiams can be predicted. Many ecologica gructure and phenomena may be expla ned
by metalolic theory. Therdfore , macrosoopic ecological processes and microcosic biology are directly integrated by the regulating
theory of metabolism. The paper has summarized recent developments in metabolic ecology which take mecrosoopic ecologicd
process and the quartitative law of the sze dependence of metaboliam as their focus. We explicitly present the rule thet the rate of
ecologica processes (or metabolism) depend on resources, gand biomess (i.e. szedf the reactor’ ) , the nolecular sygem and
their interaction. And we have developed a cubic sketch nodd o the coupling relationship between the dficiency of plant use of
repurces, and light , water and chemical dements. We predict that the development of metabolic ecology as the meeting point of
mecrosoopic ecological processes and microcosmic biology will drive integration and further advances in the life sciences.
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Tablel Mass and temperature dependence o some ecological characters within the same trophic level and among the different trophic leves,
respectively!®!

At the same trophic level Anong the different trophic levels
The emlogical characters indexes M T M T
Depend on mass Depend on tenperature Depend on mass Depend on terrperature
| Metakolic rate RVES 0.6 0.7eV e MY 0.6 0.7eV
F The rate of fl
raed energytiow oM 0.6 0.7eV v 0.6 0.7eV
or ue
P/M Mass ecific rate of A L1
production P/M M 0.6 0.7ev Pa/W M 0.6 0.7eV
B (NM) Sand biomass B MY 0.6 0.7eV B M° 0.6 0.7eV
N Secies variety N M- 0.6 0.7eV N M? 0.6 0.7eV
K Carring capacity K M- 0.6 0.7eV N Mm-? 0.6 0.7eV
* E 0.6 0.7eV , Broan 81 The activation energy E is anpst dose to the predicted value of
0.6-0.7eV , datafrom Brown e al [
(dynamics) 31
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The molecular system and regulation

Fg.3 The three-dmendond coordinates pattern that the macrosoopica 4
eoology factors, the capacity of biology reactor and the nolecular process act Fig.4 The sketch nodd of rdationship between the metatolic ecology and
on the gowth of individua or colony the macrosoopical ecology process and microcogTic hiology
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