
 
Executive Summary: 

• FIA-FSP project number and title: Y071262, Effects of partial retention and common mycorrhizal 
networks on seedling recruitment in Douglas-fir forests across British Columbia.  

• Project purpose and management implications:  There are four overall Objectives to this study:  
(1) To determine the effects of regional climate (precipitation and temperature) on common 
mycorrhizal network (CMN) facilitation of Douglas-fir seedling establishment in BC; (2) To 
determine the interaction among soil water pCO2, and temperature in their effects on CMN-
facilitated seedling establishment and C-transfer between different sized Douglas-fir seedlings; (3) 
To determine the importance of Douglas-fir residual trees on regeneration, and how this changes 
with climate; and (4) To parse the competitive from facilitative effects of residual Douglas-fir 
trees on small seedlings. Predicting seedling recruitment under a variety of residual stand 
structures in a range of climatic regions, and therefore the design of silvicultural systems across 
forests and landscapes under changing climatic conditions; to that end, this study will provide 
basic information on the competitive and facilitative processes underlying climatic and residual 
tree effects on seedling recruitment and growth. 

• Project start date and length:  Started April 1, 2006, and will be completed April 30, 2009 (3 year 
length).  

• Former project numbers or funding sources:  None. 
• Methodology overview:  
• The field study is being conducted in three interior BGC subzones that include forests with a 

major component of Douglas-fir. Douglas. Three interior subzones were selected to represent a 
climatic moisture gradient, and include interior sites in the IDFxh2, IDFdk and ICHwm3. Three 
replicate sites are distributed across a broad area in each BGC unit to capture within-BGC unit 
variability.  Additional factors tested in each BGC unit are presence of a CMN (three levels using 
different sized mesh barriers that exclude roots and hyphae), distance from the parent tree (four 
distances), seedling origin (seed or seedling), and provenance. Treatments have been applied in 
recently partially cut stands. Douglas-fir seeds and seedlings have been planted adjacent to mature, 
residual Douglas-fir trees. Treatments are replicated 10 times within sites. Periodically, 
measurements will be taken to determine establishment success and productivity. Physiological 
parameters, ectomycorrhizal (ECM) status (using morphotyping and molecular analysis), 
germination rate, soil parameters, and root morphology will be monitored at all sites.  
To determine whether there is a difference in the effect of CMNs on newly germinated seedlings 
versus one-year-old seedlings, both seeds and one-year-old seedlings have been planted as a 
factor, using nylon meshes (Johnson et al. 2001) to control for the presence of a CMN. Seedlings 
that are randomly predetermined to grow within nylon mesh (pore sizes of either 0.5 µm 
(restricting hyphae, roots and invertebrates) or 35 µm (restricting roots and invertebrates)) will be 
planted in the center of a cylinder of soil enveloped by the mesh, while those that are not planted 
in mesh will be planted in a cylinder of soil that has been disturbed in the same manner for 
installing the mesh treatments. This method allows us to: (a) separate soil water from mycorrhizal 
hyphal, root and invertebrate conduits of nutrient flow; (b) have a CMN and non-CMN treatment 
without the confounding factor of digging large trenches around CMN treatments; and (c) ensure 
that differences between treatments are unaffected by experimental disturbance of the soil. 
For the growth chamber study, Douglas-fir seedlings will be grown together in terracosms 
following protocols developed by (Simard et al. 1997a), using the same hyphal mesh barriers as in 
the field study. The growth chamber study will be conducted at UBC. The experiment will control 
for the concentration of CO2 ([CO2]), ambient temperature, and soil water to test the interactions 
among these factors, as well as competitive-facilitative relations between different-sized Douglas-
fir seedlings. Different sized Douglas-fir seedlings will be grown in the growth chamber 
terracosms, in which we will manipulate ambient CO2, temperature, soil water and CMN status 
(using the same mesh treatments as in the field study) to test their effects on seedling 
establishment and performance. Methods for controlling CO2 and temperature in environmentally 
controlled chambers are well established (e.g. (Rygiewicz et al. 2000, Lewis et al. 2002, Tingey et 
al. 2003, Lewis et al. 2004), and growth chambers retrofitted to control for [CO2] and temperature 
by the manufacturer will be used. While each growth chamber will only have one level of [CO2] 



and one level of ambient temperature, multiple levels of soil moisture will be applied in each 
growth chamber, following daily testing of soil water content. Four growth chambers will be 
utilized for two levels of [CO2], two levels of ambient temperature, and three levels of soil 
moisture. Treatments will be replicated 15 times in each growth chamber, for a total of 30 
replications for the experiment. 

• Project scope and regional applicability: Range of very dry to moist subzones in the IDF and ICH 
zones where Douglas-fir occurs in the Southern Interior Forest Region. 

• Interim conclusions:  Distance to residual trees and presence of a common mycorrhizal network 
were affecting germinant survival only two months after sowing.  Distance and CMN effects on 
planted seedlings were not yet evident. Germination and growth performance of different Fdi 
provenances were profoundly affected by BEC subzone. 

• Contact information: Suzanne Simard at UBC (Suzanne.simard@ubc.ca; tel: 604-822-1955. 
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