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To better understand how forest fertilization affect belowground diversity of 

ectomycorrhizae (ECM), fungal species associated with western hemlock (Tsuga 

heterophylla) across five forest types was compared. The forest types were: regenerating 

27 year-old Cedar-Hemlock (CH) stands with three different fertilization regimes (1-3), 

old-growth CH (4), and second-growth Hemlock-Amabilis fir (HA) stands (5) within the 

Salal Cedar Hemlock Integrated Research Project experiment on northern Vancouver 

Island, BC. The regenerating plots were originally deficient in nitrogen and phosphorus 

(NP) and mycorrhizal roots tips from these plots were sampled seven years after 

fertilization. We used DNA molecular techniques to detect fungal species from random 

clone libraries of pooled ECM root tips from each forest type. Through comparisons with 

DNA sequences of known fungal species, we identified 158 Operational Taxonomic 

Units (OTUs) from 1676 DNA clone sequences. High forest productivity in second-

growth HA was correlated with high ECM fungal species richness. Species richness of 

regenerating CH plots fertilized with NP was as high as that of old-growth CH and higher 

than unfertilized plots or plots fertilized only with N. Cantharellus tubaeformis, 

Cenococcum geophilum and Lactarius pseudomucidus were common in all forest types. 

However, C. tubaeformis was dominant in old-growth CH (36% of occurrences) whereas 

the other forest types had many low-frequency OTUs rather than a single dominant 

species. Some low-frequency OTUs especially those in genus Cortinarius were restricted 

to one forest type, and 34% of the total OTUs represented species of this large mushroom 

genus. Species composition was related to stand age rather than fertilization affect. All 

three fertilization treatments of the same stand age were similar in species composition. 

Seven OTUs including Russula species were found only on older forests. The evidence 

for ECM fungal species limited to mature and old-growth stands support the maintenance 

of these forests to conserve overall biodiversity. 
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