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Fig. 2 Photographs of foraging-associated hollows of birds in degraded coastal saltmarsh ecosystem
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Fig. 3 Photographs of foraging-associated hollows of birds intercepting seeds of Suaeda salsa in winter (a, b), promoting
seedling establishment of Suaeda salsa in spring (c, d), and promoting plant survival of Suaeda salsa (e, )
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Foraging-associated hollows of birds facilitate the vegetation
resilience in a degraded coastal saltmarsh ecosystem
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Abstract: Birds are a key constituent of the coastal ecosystems. They have been identified as
vital ecosystem engineers that modify both the abiotic and biotic factors through their behavior
processes. Understanding the ecosystem engineering effect of birds is of importance to undergo
restoration based on ecosystem process in coastal vegetation systems. Field surveys were
conducted to investigate the effect mechanisms of the foraging-associated hollows of birds on
the vegetation resilience in a degraded coastal saltmarsh vegetation ecosystem, in the Yellow
River Delta, Northern China. Our results showed that the foraging-associated hollows of birds
could play an important role in changing microtopography, improving edaphic environment
and promoting vegetation establishment. Compared with the degraded flat microtopography
areas without birds influence, the soil hardness and the soil salinity in the foraging-associated
hollows of birds are significantly lower, while the soil moisture content, and the soil carbon and
nitrogen nutrition content in the foraging-associated hollows of birds are significantly higher.
Additionally, the foraging- associated hollows of birds could function as effective traps to
improve the seed retention, seedling establishment and plant survival, which could effectively
promote the recovery of Suaeda salsa. Our study highlights that foraging- associated
engineering processes of birds modifying the microtopography should be considered as an
important implication, for using artificial microtopography to increase the potentials of
vegetation restoration in degraded coastal saltmarsh ecosystems.

Keywords: coastal wetlands; birds; foraging behavior; concave microtopography; vegetation

restoration; facilitation



