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Uniqueness matters: patterns of α and β
highlight conservation priorities for plant communities in

Italian agricultural landscapes
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Agricultural landscapes can host a diversified mosaic
of different ecosystems and habitat types, each
supporting specific plant communities.
Though it is acknowledged that habitat diversification
is crucial for the maintenance of a high farmland
biodiversity, there is still lack of quantitative
information on the contribution of different plant
community types to biodiversity in agricultural
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Similar research

Relation between alpha, beta and gamma diversity of vascular plant communities in forest
patches embeded in contrasted agricultural landscapes

Forum Nazionale
della Biodiversità

community types to biodiversity in agricultural
landscapes.
Here, we aimed at highlighting the conservation
priorities for the plant communities of different
ecosystems across Italian agricultural landscapes
through an analysis of their contribution to
biodiversity.

We compared
plant community
composition
Species Analysis

Wetland species, shrubs, and trees gave the highest
contribution to β-diversity.
All the ecosystem types differed from one another in plant
community species composition based on PERMANOVA, and
they hosted distinctive species based on INSPAN.

Top indicator species
Cropland: Papaver rhoeas
Shrubland: Prunus spinosa
Forest: Acer campestre
Grassland: Dactylis glomerata
Wetland: Phragmites australis
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Article Full-text available

February 2010

Aurélien Jamoneau

Whereas habitat fragmentation is considered as one of the main cause of biodiversity loss, the
underlying mechanisms are still poorly understood. In this thesis I aim at identifying the main
factors controlling forest species assemblages, at several spatial and temporal scales within…
contrasted agricultural landscapes. Vascular plant species have been surveyed in all forest
patches that were present in 9 5×5km landscape windows located in the Picardy region (N-
France). First, a regressive analysis of the landscape was conducted to reconstruct forest cover
changes over the last three centuries; it revealed that the forest of Picardy has become more
and more fragmented. The influence of local, landscape and historical factors on species
richness and composition was then analysed using structural equation modelling; patch size was
found to be the main driver, but landscape and historical factors were also influential when only
forest herb species were considered. A principal coordinates of neighbour matrices analysis,
coupled with a redundancy analysis with variation partitioning was used to analyse beta (inter-
patches) diversity along the landscape gradient. I found that diversity appeared to be controlled
by local factors in the oldest, less fragmented systems (habitat selection), whereas landscape
spatial configuration was more important in the most fragmented and/or recent woodlands
(dispersal limitation). A “pseudo-diachronic” approach, studying species assemblages along the
temporal gradient clarified the relative importance of neutral vs. niche processes in local species
assemblages. When analysing diversity at a finer scale, using a nested plot design, I showed
that at the plot scale (1000m2), plant diversity was governed not only by the size of the regional
species pool but also by edaphic properties; conversely, inter-specific competition became
significant at a very local scale (1m2). Finally, field sowing and transplanting experiments were
conducted, which confirmed that the presence of ancient forest species was limited by their
dispersal abilities, whilst the presence of recent forest species was limited by habitat quality. By
clarifying the multiscalar and interactive influence of local, landscape, historical and spatial
factors, this work increases our knowledge of forest plant communities organisation and of their
functioning as metacommunities.

Contribution of hydrological connectivity in maintaining aquatic plant communities in
remnant floodplain ponds in agricultural landscapes.

Preprint File available

May 2022

Yu Nagata · Nobuo Ishiyama · Futoshi Nakamura · [...] · Junko Morimoto

The expansion of the agricultural landscape in recent times has led to the fragmentation of
floodplains. In this context, remnant floodplain ponds serve as important habitats for aquatic
plants. Hydrological connectivity between floodplain ponds, facilitated by artificial watercourse…
plays an important role in providing a migration course for mobile animals, such as fish.
However, little is known about the contribution of artificial watercourses to the dispersal of
aquatic plants, which are passive dispersers, between floodplain ponds. This study aimed to
elucidate the effects of hydrological connectivity through artificial watercourses and
environmental factors on the structure and composition of aquatic plant communities in lowland
floodplain ponds. Vegetation and environmental surveys of 20 floodplain ponds were conducted
in the agricultural landscape of northern Japan. Structural equation modeling (SEM) was used to
clarify the effects of local- and landscape-scale environmental variables on aquatic plant
communities with respect to species richness and species coverage. We found that hydrological
connectivity between floodplain ponds was a determinant of the species richness of aquatic
plant communities; however, its effect was weaker than that of eutrophication. The study
findings indicate that water quality management, connectivity conservation, and restoration
should be prioritized to maintain aquatic plant communities in degraded floodplain ponds.

Plant communities in field margins of agricultural landscapes: species distributions,
functional traits, and contributions to landscape function

Thesis Full-text available

September 2015

Hamada Elsayed Ali

Most of the agricultural landscapes are a mosaic of cultivated fields, semi-natural habitats,
human infrastructures and occasional natural habitats. Within such landscapes, linear semi-
natural habitats often define the edges of agricultural fields, called “field margins”. Field margin…
are an important component of the agricultural landscapes as they are contributing positively to
ecosystem functions by supporting biodiversity, preventing soil erosion, contributing in nutrient
cycling and improving soil stability. This thesis is aiming to further our understanding of the
processes governing plant community structure and resulting functioning in agricultural field
margins by focusing on describing naturally occurring plant communities of the field margins in
the agricultural landscape of Haean-myun catchment in South Korea and how it can affect the
ecosystem functioning (e.g. soil stability, soil erosion control), which consequently will help us to
understand the functional role of the field margins as an important component of the agro-
ecosystem. Our first study investigates how the local-scale management and the landscape-
scale land-use influence the composition of plant communities of agricultural field margins, to
understand how to improve the diversity of the field margins in agricultural landscapes. In the
second study, we aimed to integrate vegetation characteristics and plant functional traits (PFTs)
into a statistical model of abiotic soil characteristic effects on soil stability, towards an improved
understanding of ecosystem functioning in agricultural landscapes. Finally, in the third study, we
investigated how field margins in the agriculture landscapes can limit the soil erosion during the
monsoon season, which will help us to better understand the function of an important
ecosystem component like field margins within the agriculture landscapes, via testing the effect
of its different management schemes at different slope degrees on sediment trapping. To test

Plant–plant interactions and local paerns of diversity from semi-arid to subalpine
Mediterranean plant communities

Article Full-text available

October 2021

Biodiversity and Conservation

Antonio I. Arroyo · Yolanda Pueyo · Hugo Saiz · Concepción L. Alados

An understanding of the diversity spatial organization in plant communities provides essential
information for management and conservation planning. In this study we investigated, using a
multi-species approach, how plant–plant interactions determine the local structure and…
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Environmental conservation activities must continue to become more efficient and effective,
especially in Africa where development and population growth pressures continue to escalate.
Recently, prioritization of conservation resources has focused on explicitly incorporating the…
economic costs of conservation along with better defining the outcomes of these expenditures.
We demonstrate how new global and continental data that spans social, economic, and
ecological sectors creates an opportunity to incorporate return-on-investment (ROI) principles
into conservation priority setting for Africa. We suggest that combining conservation priorities
that factor in biodiversity value, habitat quality, and conservation management investments
across terrestrial, freshwater, and coastal marine environments provides a new lens for setting
global conservation priorities. Using this approach we identified seven regions capturing interior
and coastal resources that also have high ROI values that support further investment. We
illustrate how spatially explicit, yet flexible ROI analysis can help to better address uncertainty,
risk, and opportunities for conservation, while making values that guide prioritization more
transparent. In one case the results of this prioritization process were used to support new
conservation investments. Acknowledging a clear research need to improve cost information, we
propose that adopting a flexible ROI framework to set conservation priorities in Africa has
multiple potential benefits.
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