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Effects of forest mycorrhizal types on responses of understory
herbaceous plants to nitrogen deposition
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WU Shanwei'??, GAO Jiakai"*?, WANG Shuangshuang"**

1 College of Agriculture, Henan University of Science and Technology, Luoyang, Henan, China
2 Henan Rural Human Settlement Environment Engineering Center, Luoyang, Henan, China
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Abstract: With the development of human industrial activities, nitrogen (N) emissions and
atmospheric N deposition have increased significantly. When atmospheric N deposition exceeds the
critical load that plants can bear, it may exert a negative effect on plants and lead to a decrease in
species abundance. As an important biotic factor affecting species abundance, mycorrhizae can
affect plant diversity and community structure through nutrient supply and hyphal network
mechanism. [Objective] To compare the critical load of N deposition of understory herbaceous
plants with different mycorrhizal types and explore how mycorrhizal types affect the responses of
understory herbaceous plants to N deposition.[Methods] According to the database of long-term N
deposition critical load of forest herbaceous plants, and the published literature, critical load
database of herbaceous plants under different mycorrhizal types of forest forests in response to N
deposition was established. We identified three mycorrhizal types of forest dominant species, which
included arbuscular mycorrhiza (AM), ectomycorrhiza (ECM), and AM+ECM. The effects of
mycorrhizal types on the critical load of N deposition of understory herbaceous plants were
investigated. [Results] The critical load of N deposition of understory herbaceous plants varied in
forests of different mycorrhizal types (P<0.05). The critical load of N deposition was the highest
[9.28 kg N/(ha-a)] in the forest of the AM+ECM type, the second [8.41 kg N/(ha-a)] in the forest of
the ECM type, and the lowest [7.19 kg N/(ha-a)] in the forest of the AM type. In forests of different
mycorrhizal types, the critical loads of understory herbaceous plants of different functional groups
(gramineous and non-gramineous) in response to N precipitation were consistent with the responses
of all understory herbaceous plants of different mycorrhizal types. N deposition caused changes in
the abundance of understory herbaceous plants. The species abundance of understory herbaceous
plants in the forest of the AM type showed an increasing trend, while that in the forest of the ECM
type mainly decreased. [Conclusion] Mycorrhizal types affect the critical load of N deposition of
understory herbaceous plants (P<0.05), which is related to the niche differentiation, N
concentration of litter, and N acquisition strategies of different mycorrhizal types of plants. In addition,
the abundance of understory herbaceous plants will also vary due to different mycorrhizal types.
Keywords: mycorrhizal type; herbaceous plants; nitrogen deposition; critical load
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Figure 1
mycorrhizal types. A: AM; B: ECM; C: AM+ECM.
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Frequency distribution of critical nitrogen deposition load of herbaceous plants in forest with different
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significant difference at 0.05 level.
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