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Responses of absorptive root and mycorrhizal colonization of Chinese fir

(Cunninghamia lanceolata) to varied environmental conditions

Abstract: [Objective] To understand the relationship between root branching and mycorrhizal symbioses, as well
as their responses to varied environmental conditions. [Method] 11 Chinese fir (Cunninghamia lanceolata)
plantations distributed in different environmental conditions in Subtropical China were selected to assess the
relationship between root tip traits related to nutrient foraging (branching ratio of 15 order roots to 2" order roots,
arbuscular mycorrhizal (AM) colonization) and their environmental variables including mean annual precipitation
(MAP), mean annual temperature (MAT), soil C, soil N, soil P, and soil pH. [Result] Root branching was more
sensitive to environmental conditions than mycorrhizal symbioses. The branching ratio and AM colonization of
Chinese fir were significantly related to several environmental variables. The branching ratios were positively
correlated with MAT, but negatively correlated with soil C, soil N, and soil pH (P < 0.05), suggesting that harsh
environmental conditions can promote absorptive root branching. To our surprise, the AM colonization of absorptive
roots was not as sensitive to environmental factors as branching ratio. However, the AM colonization of absorptive
roots was positively correlated with soil pH (P < 0.1), indicating that soil acidity controls mycorrhizal symbioses.
Moreover, the branching ratio was significantly negatively correlated with AM colonization (P < 0.05).

[ Conclusion] Environmental conditions significantly regulate fine root branching and its mycorrhizal symbioses,
but with different controlling variables. The negatively correlated relationship of branching ratio and AM
colonization shows that environmental factors regulate absorptive root traits in different ways.
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