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Sample 

Fine roots ≤ 2 mm  
Up to 20 years old 

Aboveground tissues 
up to several years old 
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The bomb-radiocarbon clock 



14C age ≠ Longevity 

• 14C age > chronological age determined by 
annual ring count 

• Substrate with old 14C age can support new 
growth 

What controls the variability  

in the 14C age of the  

substrate? 

 

Solly et al. 2018 



Larger mobile pool → slower NSC turnover rate → older 14C 
age 

High altitude treeline 
ecotone 
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Growth C = cellulose 14C age – chronological age 

Mixing in of young C 

Kirk, 1985 Solly, 2018 



Group Active 
fraction 
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All roots 40% 

<0.5 mm 74% 

Low  14% 
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Carbon allocation model 

• Less C is allocated to roots (lower growth) – 
slower turnover time – older roots 

 
Herrera et al. 2020 
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Previous studies found fine roots 
mass reduction with warming 
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  Valley Thank you! 

Conclusions 


