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Abstract; Biodiversity is the basis for ecosystems normal functioning and for the existence and development of human
beings. During the past decades, however, anthropogenic activities have greatly altered the direction and magnitude of
mineral elements (such as nitrogen [ N ], phosphorus [ P ], and potassium [ K]) cycling in terrestrial ecosystems, causing
great impact on the structure and functioning of these systems and further declining biodiversity therein. It is projected that
N deposition will become the third largest driver of biodiversity loss by the year 2100, following land-use change and climate
change. With the rapid development of industry and intensification of agriculture, the rates of nutrient inputs are expected to
continue increasing in the future. The responses of terrestrial plant diversity to elevated mineral element inputs are of
increasing global concern, especially with the globalization of atmospheric N deposition. However, information regarding the
effect of mineral element input on terrestrial biodiversity in China is very limited. Based on available literature, we
summarized the effect of nutrient element inputs on plant diversity in terrestrial ecosystems. The objective is to enhance our
understanding about the effects of mineral element inputs on terrestrial biodiversity and to provide scientific base for
sustainable ecosystem management. This review includes the following four aspects. (1) The concept of “limiting nutrient”
and the coupling relationships between nutrient availability and plant diversity. Increase in productivity after nutrient

addition is used as a common mode to determine if an individual or a community is limited by certain element. In general,

E€WA: E%K 973 iH1I5W H (2014CB954400) ; E %K HAFIFEAEIH (31370498, 41273143)
Weis B #1:2013-11-02; 4% tH AR B 7 : 2014-11-03
# WIRAER Corresponding author.E-mail ; luxiankai@ scbg.ac.cn

http ://www.ecologica.cn



2 S % 358

nutrient enrichment changes the balance of elements in plants and affects their growth rate. The competition mechanism is
commonly suggested to be responsible for the changes in biodiversity in the long term. Meanwhile, loss of diversity can affect
mineral nutrient cycling by changing both nutrient absorption and release processes. (2) We summarized the results from
the experimental studies about the effects of individual nutrient addition (especially for N, P, and K) or the combined
nutrient addition on terrestrial plant diversity. Plant diversity generally declines in response to excessive nuirient inputs,
depending on the quality and duration of nutrient inputs and on the ecosystem types. Compared to N, P availability may
have stronger effect on the plant diversity, at least in some temperate regions. Mineral elements may also interact with some
other factors such as CO, and further shape the responses in biodiversity. Lichens and mosses are suggested to be the most
sensitive to external nutrient inputs, followed by herbaceous plants, shrub, and trees. (3) We discuss the mechanisms
responsible for altering plant diversity induced by nutrient addition, at the ecosystem level and at the individual level. At the
ecosystem level, competitive exclusion is widely accepted, because some fast-growing species become dominant in a plant
community under nutrient enrichment. By decreasing the heterogeneity of soil nutrients, element inputs reduce the
possibility of coexistence of different species. Soil acidification and subsequent aluminum toxicity are also suggested to
decline plant diversity. In addition, nutrient enrichment can have indirect effects on local/regional plant diversity through
promoting alien species invasion. At the individual level, elevated element inputs may lead to nutrient imbalance and
increase sensitivity to biotic and abiotic stresses. The above mechanisms may also work together to cause species loss in the
long term. (4) Lastly, we point out the limitations of the current research and present the potential research prospects in

view of biodiversity protection and ecosystem management in the future.
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Table 1 Responses of plant diversity to mineral element additions in typical terrestrial ecosystems
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6 B Ly 3t 7] P b —ach - [40]
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6 HE AR lab ! [52]
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