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Abstract: Leaf photosynthesis forms the foundation of plant energy and material cycles.
Mycorrhizal fungi, as a crucial component associated with roots, play a significant role in
regulating the nutrient absorption, water utilization, and stress resistance of plants and are key
ecological factors affecting the function and stability of forest ecosystems. However, at present,
knowledge is limited regarding the effects of different mycorrhizal types on the photosynthetic
capacity of woody plants and their responses to environmental changes.[Objective] To explore the
differences in photosynthetic capacity among woody plants with different mycorrhizal types and
their responses to changes in leaf characteristics and environmental factors. [Methods] According
to the China Plant Trait Database and available articles, we identified three mycorrhizal types of
woody plants, which included arbuscular mycorrhiza (AM), ectomycorrhiza (ECM), and AM+
ECM. On this foundation, a database of woody plant traits for different mycorrhizal types in China
was established, with the data of each sample encompassing photosynthetic capacity,
photosynthetic physiology, leaf structure, nutrient characteristics, and environmental factors.
[Results] The woody plants with ECM had higher photosynthetic capacity than those with AM.
Mycorrhizal types significantly influenced the relationship between leaf traits and photosynthetic
capacity. The photosynthetic capacity of woody plants was primarily affected by the stomatal
conductance and transpiration rate of leaves. In addition, the photosynthetic capacity of plants with
AM were influenced by leaf area, specific leaf area (SLA), and nitrogen and phosphorous content.
The photosynthetic capacity of plants with AM+ECM were affected by SLA, specific leaf weight,
and carbon and phosphorous content, while that of plants with ECM was influenced by the vapor
pressure deficit. The maximum net photosynthetic rate and maximum electron transport rate of
plants with ECM were more susceptible to temperature and precipitation than plants with AM and
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AM-+ECM. [Conclusion] Mycorrhizal types significantly affect the maximum net photosynthetic
rate of woody plants, and leaf characteristics primarily influence the maximum net photosynthetic

rate by regulating the maximum electron transport rate. Moreover, the effects of environmental
factors on the morphological and physiological traits of woody plant leaves depend on mycorrhizal

types.

Keywords: mycorrhizal type; photosynthetic capacity; environmental factors; leaf characteristics;

maximum net photosynthetic rate
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Differences in photosynthetic capacity of woody plants with different mycorrhizal types. A: The

maximum net photosynthetic rate, 4m,,; B: The maximum carboxylation rate, Vcy,,; C: The maximum electron

transport rate, Jn.x. The same below. The left side of the graph shows the distribution of data points, and the

middle of the box is the average value. Different lowercase letters meant significant difference at 0.05 level.
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Figure 2  Effects of photosynthetic physiological characteristics of woody leaves with different mycorrhizal
types on photosynthetic capacity. A, D, G: Stomatal conductance, Gs; B, E, H: Transpiration rate, Tr; C, F, I:
Vapor pressure deficit, VPD. *: P<0.05; **: P<0.01; ***: P<0.001. The same as below.
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Figure 5 Effects of climate on the photosynthetic capacity of woody plants of different mycorrhizal types. A, D,
G: Mean annual temperature, MAT; B, E, H: Mean annual precipitation, MAP; C, F, I: Total annual

photosynthetically active radiation during the growing season when mean daily temperatures are >0 °C, PARO.
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Figure 6 Influence pathways of climate and leaf characteristics on photosynthetic capacity of AM (A), AM+ECM

(B) and ECM (C) woody plants. All paths in the figure were significantly correlated with their counterparts.
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