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Growth Responses to Ectomycorrhizal Inoculation in Elite Eucalyptus Clone Seedlings under Phosphorus Limitation
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Ectomycorrhizal inoculation, such as with Pisolithus microcarpus, is a promising strategy to enhance growth in eucalyptus and other tree species, enabling the production of high-quality seedlings in a shorter time, while improving phosphorus use efficiency and reducing production costs. However, this practice is not widely adopted in commercial nurseries, mainly due to the high intraspecific variability of ectomycorrhizal fungi and the lack of selection of isolates proven to be efficient under real nursery conditions. In addition, the high phosphorus fertilization commonly used in nurseries inhibits the natural formation of ectomycorrhizae, limiting their potential benefits. This study evaluated the effects of different P. microcarpus strains on the growth and quality of Eucalyptus urophylla (clone AEC 144) seedlings under low phosphorus availability. The experiment was conducted under controlled conditions, using six ectomycorrhizal strains (M1, T1, T2, A1, I1, and I2) and two non-inoculated controls: one under low phosphorus (SI) and another with full phosphorus fertilization (SI+P). After 90 days, height, root collar diameter, shoot, root, and total biomass, as well as root architecture and ectomycorrhizal colonization, were evaluated. Responses were strongly strain-dependent. M1 showed similar performance to the SI control, whereas A1 and I2 promoted consistent increases in growth and seedling quality. A1 resulted in root collar diameter comparable to SI+P, indicating high potential to partially replace phosphorus fertilization. I2 stood out for modifying root architecture, suggesting improved substrate exploration. Although ectomycorrhizal colonization occurred in all inoculated treatments, it was not directly related to growth increases. Inoculation with P. microcarpus can reduce dependence on phosphorus fertilization during the nursery phase and improve seedling morphological quality, provided that functionally efficient strains are used, reinforcing the need for selection criteria based on performance rather than colonization capacity.
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