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METHODS 

1. Soil collected in 4 forests, each one dominated by one 
of the 4 tree species planted in the field. 

2. Soil sieved at 1 cm. 

3. Half of the soil samples sterilized by gammacell 
irradiation.  

4. Seedlings of 2 ectomycorrhizal species (EM), yellow 
birch and red oak, and 2 endomycorrhizal species 
(AM), red maple and red ash, planted in an old field.       
 Total of 540 trees. 

5. Soil samples added 3 times: just before plantation 
(May 2012), just after plantation and 3 months after. 
(2 quantities tested: 300 ml and 1500 ml)  

6. Tree growth monitored over 3 years. 

7. ANOVAs, Student and Tukey tests. 

WOULD THERE BE... 

1.  a positive effect on tree growth when unsterilized 
(microbes + nutrients) or sterilized (nutrients only) 
forest soil is added? 
 

2.  a negative feedback when the soil inoculums comes 
from a forest dominated by the same tree species 
receiving the soil in the field? 

        RESULTS and ANSWERS (only significant results are shown) 
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1. Yes, there was a positive effect on the height and diameter of yellow 
birch seedlings, and the height of red oak seedlings, for the first year of 
growth. But, there was no effect in the 2nd and 3rd years of growth. 

Soil microbial communities could be manipulated to enhance 
the success of ecological restoration (1,2). Microorganisms, 
such as mycorrhizae, have a positive effect on tree growth. 
However, according to the Janzen-Connell hypothesis (JCH), 
common enemies between mature trees and seedlings of the 
same species, such as soil pathogens, could instead induce a 
negative feedback on the seedlings (3,4).  
 

Yellow birch and red oak seedlings that received unsterilized 
soil were taller than those that received sterilized soil, 
suggesting the positive impact of microbes, for EM species.  
 

However, we also found a slight negative effect on red oak 
seedlings which corroborates the Janzen-Connell hypothesis 
(JCH)and is probably due to soil pathogens. 
 

2. Yes, there was a negative feedback on the height of 
red oak seedlings, when the soil added came from a 
red oak forest. 

Thus, what would be the effect on tree growth 
when seedlings planted in an old field are 

inoculated with forest soil? 

Effects were found to fade with time. By the third year, tree 
growth was similar in all treatments. Future lab work will show 
if soil inoculums improve mycorrhizal colonization of the roots 
and if there is an impact on root growth.  

* = Means are different (p < 0.05) 

In 2012, red maple seedlings inoculated with soil from a red ash stand where taller (52 cm) than those 
inoculated with soil from a red maple stand (47 cm; p < 0.05). The effect was mainly due to nutrients 
instead of microorganisms because the same pattern was observed with sterilized soil (p < 0.01). 

(Adapted from Figure 4.4B in Brundrett et al. 1996) 
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Adding forest soil inoculums improves the growth slightly in tree 
plantations, at least for some EM species and in short-term. 
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