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Research progress on ecosystem complexity-stability relationships based on soil
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Abstract; The relationships between complexity and stability are one of the central themes in ecology. As a model real food
web, soil food web had been contributed a lot to the complexity-stability relationships. This paper reviewed the methods,
results, deficiencies and perspectives of exploring ecosystem complexity-stability relationships based on soil food web that
developed by Moore, de Ruiter and Neutel and other theoretical ecologists. The complexity of soil food web including
interaction strengths and patterns, compartments, productivity and energetic organizations was described by incorporating
the data of functional groups biomass with the Lotka-Volterra-based and process-oriented soil food web models, and the local

stability was analyzed through linking the Lotka-Volterra-based soil food web mode with community matrix theory. After
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that, the general complexity-stability relationships in ecosystem can be discussed. Moore, de Ruiter and Neutel proved that
compartments, the pattern of interaction strengths in real food web enhanced the ecosystem stability compared with random
food web, and both the productivity and dynamic stability limited the food chain length. However, the complexity-stability
relationships based on soil food web must be explored further because the description of complexity and stability was based
on the equilibrium assumption and neglected the temporal and spatial variability in soil food web structure. Therefore,

dynamic soil food web mode would be the direction of exploring ecosystem complexity-stability relationships by means of soil

food web.

Key Words: interaction strength; pattern; compartment; productivity; dynamic food web
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Table 2 Corresponding relationships among community matrix, complexity and stability

B M RIFR M Complexity and stability

FEVESE 4 Community matrix

YR R H

The numbers of species or functional groups
638 JE connectedness

MHEAE 5 Interaction strength
o TR AH A P 3 /N2 A

Extraspecific interaction strength

il AR AR FH iR B G/ A2 2

Interspecific interaction strength

% 5 Pattern

TGS FE Process of calculation

JRydskAS RE M Local stability

FasE PR HIWT Criterion of stability

e
Dimensionality
JEFICR A EITR I L

Proportion of elements that were non-zero

DA 1 2 R X Bl ) )X T 3R 9 IE 549 5 R X B RN
Sign and absolute value of paired off-diagonal elements
XHALICR IE AT KA E KD

Sign and absolute value of diagonal elements

TR IHEFIIE X Arrangement of elements

SRAR L-V R A 25 LU AR P

Solute the Jacobian matrix of L-V mode

A R R BN T 0

All eigenvalues or the real parts of the eigenvalues are negative
Routh-hurwitz #1517 Routh-hurwitz criteria

McKenzie %P McKenzie's theorem

i KIFEH Maximum loop weight
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Fig.4 Compartment model of soil food web!?!
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