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Abstract: [ Objective ] This study aimed to illuminate the temporal dynamic variations of community
composition ectomycorrhizal fungi (EMF) associated with Mongolian pine at different phenological periods and
investigated the environmental driving factors (climatic condition and soil property), and to explore the response of
mycorrhizalized seedlings todrought stress and re-watering. [Method] Mongolian pine plantations with different
stand ages (24, 34 and 45 a) in Mu Us Sandy Land were targeted. The community compositions, interaction and main
drivers of ectomycorrhizal fungi at different phenological periods were identified by field investigation and sampling,
[llumina high-throughput sequencing and molecular ecological network analysis, respectively. 2-year-old seedlings
of Mongolian Pine and key fungi were used as experimental material for pot experiment. [Result] 1) The diversity
and composition of EMF communities in the Mu Us Sandy Land have distinct temporal dynamic features. o diversity
index of the EMF were significantly affected by sampling month rather than stand age. 2) The dominant phylum is
Ascomycetes, and the dominant genera are Geopora, Tomentella, Tuber, and Inocybe. Soil pH and annual air humidity
ware the key environmental factors that significantly affect the EMF diversity and composition of Mongolian Pine.
4) Drought stress had adverse effects on the growth and physiological characteristics of Mongolian Pine seedlings.
Due to the different degrees of drought stress, the growth and physiological characteristics of seedlings showed
different degrees after re-watering. The ectomycorrhizal-seedlings showed higher drought resistance, drought
recovery and drought adaptation. [ Conclusion JOur results demonstrated that 1) the temporal dynamic characteristics
of EMF community structure and composition were shaped by environmental changes, the main environmental
driving factor was the average annual air humidity, and the main soil driving factor was soil pH value. 2) The response
mechanism of ectomycorrhizal-seedlings to drought and re-watering can be summarized as follows: EMF enhances
ectomycorrhizal-seedling drought resistance by promoting seedling growth and photosynthetic physiological
processes, increasing leaf water content, regulating mesophyll cell osmotic pressure and removing excessive reactive

oxygen species.
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