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Abstract 
 
Earlier field research showed carbon moved bi-directionally between 
ectomycorrhizal (ECM) paper birch and Douglas-fir, with no net transfer 
when seedlings were 2 years-old, increasing to 3% and 10% net transfer 
from birch to fir in full sun and deep shade, respectively, when they were 
3 years-old (Simard et al. 1997).  We re-examined bi-directional carbon 
transfer between fully illuminated birch and fir in the field using better 
treatment replication, more control plants, and three phenological stages 
of host plants. Our objectives were to determine [1] the role ECM fungi 
play in carbon transfer between paper birch and Douglas-fir, and (2) 
whether the magnitude and direction of transfer varied with host plant 
phenology.  We reciprocally labelled paper birch and Douglas-fir 
seedlings with 13C and 14C in the spring, summer and fall of 2002, and 
sampled donor and receiver seedlings nine days later. At the spring 
labelling, birch were just leafing out while fir was pre-bud burst, whereas 
in summer, birch was fully leafed out and fir was actively growing.  In the 
fall, birch was starting to senesce and fir had set bud for the winter.  
This was reflected in different photosynthetic rates of the two species.  
We found that carbon moved bi-directionally between paper birch and 
Douglas-fir, with the highest transfer in the fall, followed by spring and 
then summer.  We observed the same pattern with net transfer, which 
usually occurred from birch to fir.  The magnitude of transfer in summer 
was in the range found by Simard et al. (1997). Carbon was also 
transferred to neighbouring ECM larch and AM cedar, corroborating the 
earlier study showing carbon transfer is a complex process involving 
ectomycorrhizal as well as soil pathways.  We believe this is the first 
study showing that host plant phenology can affect the magnitude of bi-
directional and net carbon transfer between ectomycorrhizal plants.   
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Abstract 
 
Interplant carbon transfer through continuous ectomycorrhizal linkages 
was studied using paper birch and Douglas-fir seedlings grown in root-
restrictive pouches and root boxes.  Root pouches, made from 28μm 
nylon mesh, permitted hyphal connections to form between seedlings, 
but prevented roots from intermingling.  Our specific objective was to 
determine if carbon transfer was greater where hyphal connections were 
left intact than where they were severed.  Following eight months in the 
greenhouse, seedlings in severed and non-severed treatments were 
reciprocally labelled with 13CO2 and 14CO2.  We examined root tips of 
unlabelled seedlings and found three ectomycorrhizal morphotypes were 
shared between species.  Carbon was transferred in both directions, with 
3% net transfer from birch to fir where links were not severed versus 
<1% where they were.  This suggests that carbon transfer is a significant 
yet complex process. 
 
 
 
 
 
 


