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Plants provide nutrients to the soil microbial community through root exudates and litter; 
many soil microbes are highly dependent on this plant carbon (C) for growth and 
metabolism. In turn, plants are dependent on certain rhizosphere microbes for the 
breakdown of soil organic matter into plant-available nutrients, and for protection from 
soil pathogens.  This research assesses the ability of a novel stable-isotope-labeling and 
probing technique to trace the flow of photosynthates from large trees into the roots and 
soil, and forms part of a study assessing the importance of retention trees in maintenance 
of soil organisms after harvest. This technique will enable us to observe flow of C 
belowground by measuring “spikes” in 13C levels in CO2 efflux from soil, as well as, in 
future, into the microbial and faunal biomass and soil organic matter. Double-labeled 
aspartic acid (13C/15N) was injected directly into the phloem of three 22-year old Sitka 
spruce trees located at the edge of a plantation in Gisburn forest, Lancashire, UK. Soil 
13CO2 efflux was measured along a transect 0-50 meters from the base of each tree over 
the course of a month. Soil CO2  was significantly enriched in 13C, relative to the 
baseline, with observable peaks close to the base of the tree on days 13-23 after labelling. 
These results suggest that stem injection is a viable option for measuring the flow of 
carbon belowground from mature trees. Previous research assessing rhizosphere C flow 
has been limited to smaller plants and seedlings, with the exception of FACE 
experiments; however, seedlings will likely interact with their environment differently 
than established trees. Mature trees have the potential to greatly influence above and 
belowground forest communities due to their developed root system, large canopy, and 
larger volume of photosynthates. Therefore, it is important to develop techniques that will 
allow us to explore C dynamics at a greater scale. 
 

 


