
Ancient CO2 levels favor nitrogen fixing plants over 
a broader range of soil N compared to present 

 
 
Haoran Chen* and John Markham  
 
Department of Biological Sciences, University of Manitoba, Winnipeg, Canada  
 
*Corresponding author: Email: chenh318@myumanitoba.ca, Tell: 2048072068  
 
These authors contributed equally to this work 
  



 

N level (kg N ha-1 year-1) 

A.crispa 

A.rubra 

A.rugosa 
B.glandulosa 

B.papyrifera 
B.pumila 

A.crispa 

A.rubra 
A.rugosa 

B.glandulosa 

B.papyrifera 
B.pumila 

Group
N fixers Non-N fixers

To
ta

l b
io

m
as

s 
(g

)

0

5

10

15

20

25

30

35 Y (A.crispa) = 2.384 + 0.02719*X
R² (A.crispa): 0.52
Y (A.rubra) = 2.446 + 0.02133*X
R² (A.rubra): 0.48
Y (A.rugosa) = 3.773 + 0.01285*X
R² (A.rugosa): 0.25

Y (B.glandulosa) = 1.562 + 0.03943*X
R² (B.glandulosa): 0.70
Y (B.papyrifera) = 1.041 + 0.08216*X
R² (B.papyrifera): 0.80
Y (B.pumila) = 1.212 + 0.06076*X
R² (B.pumila): 0.47

0 50 100 150 200 0 50 100 150 200

Species

A.crispa

A.rubra

A.rugosa

B.glandulosa

B.papyrifera

B.pumila

A.crispa

A.rubra

A.rugosa

B.glandulosa

B.papyrifera

B.pumila

Plant group 

Supplementary Figure S1: Least squares fit of nitrogen fixing and non-nitrogen 
fixing plant species biomass versus soil level of N averaged by ambient and 
ancient CO2 levels.  


