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Introduction 

Do lichens play a role in maintaining open lichen woodlands in the boreal forest?  

Suspect 
001 

Pine stands on sandy soil in the boreal forest 

Productive pine stand 
Canopy opening 

Lichen woodland Stable alternative 
state 

 
Pine regeneration 

deficit 



 

Introduction 

Do lichens affect jack pine germination 
and/or growth? 

Question :  

And if so, how? 
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Experimental design 

Tree Ground cover Fertilization 

Jack pine 
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            vs  
 
 

       Feather  
       mosses  
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        Lichen 

        Control  
 
             vs 
 
        Fertilized 

Application of various treatments… 

X 
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In situ 
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Stage of growth Design Treatment application 

     Germination Ex situ* 

               Direct 
            exposition 

     Seedling growth Ex situ* 

     Young tree  
     growth  

In situ 
 
Ex situ* 

 

          Direct  
       exposition 

Indirect 
exposition 

Experimental design 

… at different stages of pine development  
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 Young tree growth ex situ 

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C- C+ M- M+ L- L+-1
5

-1
0

-5
0

5

R
el

at
iv

e 
gr

o
w

th
 (

SU
) 

   
   

   
   

  6
  

   
   

   
   

4
 

   
   

R
o

o
ts

   
   

   
   

 0
   

A
b

o
ve

   
2

 

Results 

7/15 



 

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C- M- L-

-6
-4

-2
0

2

Negative effect of lichens on root growth 

A A A 

ab 

a 
b 

≈ 

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C- M- L-

-6
-4

-2
0

2

Results 
Young tree growth ex situ 

R
el

at
iv

e 
gr

o
w

th
 (

SU
) 

   
   

   
   

  6
  

   
   

   
   

4
 

   
   

R
o

o
ts

   
   

   
   

 0
   

A
b

o
ve

   
2

 

7/15 



 
R

el
at

iv
e 

gr
o

w
th

  (
SU

) 

   
   

   
3

  
   

  R
o

o
ts

  
   

   
   

 0
   

   
   

   
 A

b
o

ve
  

   
   

   
  3

 
Young tree growth in situ 

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C CO M MO L LO

-3
-2

-1
0

1
2

3

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C M L

-3
-2

-1
0

1
2

3

Results 

8/15 



 

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C CO M MO L LO

-3
-2

-1
0

1
2

3

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C M L

-3
-2

-1
0

1
2

3

Negative effect of lichens on pine growth 

A B 

? 

Results 
R

el
at

iv
e 

gr
o

w
th

  (
SU

) 

   
   

   
3

  
   

  R
o

o
ts

  
   

   
   

 0
   

   
   

   
 A

b
o

ve
  

   
   

   
  3

 
Young tree growth in situ 

8/15 



 

Index

R
e
la

tiv
e
 d

iff
e
re

n
ce

 b
e
tw

e
e
n
 in

iti
a
l a

n
d
 f

in
a
l b

io
m

a
ss

e
s 

(%
)

C M L-8
-6

-4
-2

0
2

4

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C M L-8
-6

-4
-2

0
2

4

R
el

at
iv

e 
gr

o
w

th
 (

SU
) 

   
   

   
   

   
-8

   
   

 R
o

o
ts

 
   

   
 -

2
   

   
 0

   
A

b
o

ve
 

4
 

Young tree growth ex situ – indirect exposition 

Results 

9/15 



 

Index

R
e
la

tiv
e
 d

iff
e
re

n
ce

 b
e
tw

e
e
n
 in

iti
a
l a

n
d
 f

in
a
l b

io
m

a
ss

e
s 

(%
)

C M L-8
-6

-4
-2

0
2

4

Index

R
e
la

ti
v
e
 d

if
fe

re
n
c
e
 b

e
tw

e
e
n
 i
n
it
ia

l 
a
n
d
 f

in
a
l 
b
io

m
a
s
s
e
s
 (

%
)

C M L-8
-6

-4
-2

0
2

4

A A A 

a a 

b * 
≈ 

Results 

Negative effect of the lichen leachates on root growth 

R
el

at
iv

e 
gr

o
w

th
 (

SU
) 

   
   

   
   

   
-8

   
   

 R
o

o
ts

 
   

   
 -

2
   

   
 0

   
A

b
o

ve
 

4
 

Young tree growth ex situ – indirect exposition 

9/15 



 Young tree growth ex situ 
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Young tree growth ex situ 
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Discussion 

… And tree growth on lichen 
ground cover remains lower 
despite the fertilization … 

NPK NPK 

Effect via soil nutrients 
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Discussion 

The negative effects of lichen are 
not only linked to soil nutrients. 
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Discussion 

Negative effect of lichen leachates 
on tree growth 
Direct effect … 

Effect via soil solution 
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Effect via soil solution 
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• Lichens affect jack pine development at 
different stages 

 
• Effect via nutrients, but not only… 
 
• Effect via the soil solution, allelopathy ? 
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Conclusion 

Suspect 
001 

Lichens are likely to contribute to the absence of stand 
reclosure in the boreal forest. 

• Lichens affect jack pine development at 
different stages 

 
• Effect via nutrients, but not only… 
 
• Effect via the soil solution, allelopathy ? 
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