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            Abstract
Understanding how complex food webs assemble through time is fundamental both for ecological theory and for the development of sustainable strategies of ecosystem conservation and restoration. The build-up of complexity in communities is theoretically difficult, because in random-pattern models complexity leads to instability1. There is growing evidence, however, that nonrandom patterns in the strengths of the interactions between predators and prey strongly enhance system stability2,3,4. Here we show how such patterns explain stability in naturally assembling communities. We present two series of below-ground food webs along natural productivity gradients in vegetation successions5,6. The complexity of the food webs increased along the gradients. The stability of the food webs was captured by measuring the weight of feedback loops7 of three interacting â€˜speciesâ€™ locked in omnivory. Low predatorâ€“prey biomass ratios in these omnivorous loops were shown to have a crucial role in preserving stability as productivity and complexity increased during succession. Our results show the build-up of food-web complexity in natural productivity gradients and pin down the feedback loops that govern the stability of whole webs. They show that it is the heaviest three-link feedback loop in a network of predatorâ€“prey effects that limits its stability. Because the weight of these feedback loops is kept relatively low by the biomass build-up in the successional process, complexity does not lead to instability.
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                    Figure 1: 
Observed connectedness structures of the below-ground food webs of Schiermonnikoog and Hulshorsterzand, representative of the four successional stages.
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Figure 2: 
Food-web stability related to measures of food-web structure, of Schiermonnikoog and Hulshorsterzand.
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Figure 3: 
Relationship between loop weight and stability for â€˜Cohen websâ€™ compared with observed webs (black circles).
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Figure 4: 
Relationship between predatorâ€“prey biomass ratios and stability in the food webs along both successional gradients (Schiermonnikoog and Hulshorsterzand combined).
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        Editorial Summary
Food web complexity
Natural ecosystems consist of complex networks of feeding relations between organisms. Ecologists aim to understand what keeps such intricate networks stable, despite the fact that a disturbance may lead to all kinds of chain reactions of populations affecting each other, which might be expected to make these food webs very vulnerable. Anje-Margriet Neutel et al. now show that by keeping a relatively high proportion of ecosystem biomass at the base of food chains, preserving a 'pyramidal' shape, food webs grow in complexity while maintaining their stability. This work, based on a long-term study of below-ground food webs in sandy dune soils from two different areas in the Netherlands, reconciles 'May's paradox', which holds that randomly generated food webs decrease in stability as they increase in complexity.
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