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What are Non-structural carbohydrates?
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The impact of a simple representation of
non-structural carbohydrates on the
simulated response of tropical forests to
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AIms:

* To investigate the role of NSC at a global scale and across inter-annual
time-scales

* Assess the role that NSC has in determining respiration rates in
relation to the Growth-Maintenance Respiration Paradigm



The growth-maintenance respiration paradigm

* R depends on productivity and
R = kp + cWW  (McCree, 1970) biomass

Photosynthesis Biomass => Two distinct components
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where:
gg = 0.15
S, R (stem or root) s; — base respiration rate (constant)
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(7. = stem or root carbon mass ;o !._ (10— =50
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where:
t = tissue type cton, = G-MN mass ratio of tissue
r — PFT-specific coefficient 1" = ambient temperature
', = carbon content of tissue ¢
JULES-ES R, —0.12R; [..—J | Al ,H 1*) Rz =r{GPP — R..) (Clark et al., 2011)
where: where:
R, = dark respiration N; for i = [, s, r are the nitrogen contents of | r, = 0.25
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where:

i — leaf, stem, root

; = carbon content of component i

Iz = maintenance coefficient at 20" “C for component i

' N; = C:N ratio of component |
T = Temperature
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An alternative perspective

PRIMARY RESEARCH ARTICLE (& Full Access
Plant respiration: Controlled by photosynthesis or biomass?
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Plant growth and respiration re-visited: A
maintenance respiration defined - it is an emergent
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Methods

1. Pass GPP, Ra, Biomass outputs from CLASS-CTEM, ISAM, LPJ-GUESS,
JULES (TRENDY v.8) through SUGAR

2. Assess changes to variability of NPP

* Repeat for different NSC turnover rates

TRENDY Post processed
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| ® Fast NSC turnover:

e Decrease in NPP variability

e Slow NSC turnover:
* Increase in NPP variability



Covariance of GPP and Ra
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¢ |« Fast NSC turnover:

* Ris controlled by GPP

35 o Slow NSC turnover:

* Ris controlled by biomass and
temperature



AVariance(NPP) (%)

Results
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Thanks for listening!



