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Carbon dioxide (CO,) — the largest contributor to climate change

Atmospheric CO, concentration and global surface temperature change
during the last 60 million years and projections for the next 300 years SSP5-8.5
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Climate change — a global crisis

“Climate Change and loss of biodiversity is seen as the most
pressing challenge over the next decade” (UNESCO 2021)
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Importance of plant carbon metabolism to the
global carbon cycle

Photosynthesis — Net
CO, uptake by plants

~ 12 times bigger

Respiration — CO,
loss by plants & soils

Human CO,
emissions

Dusenge, Duarte & Way 2019. New Phytologist Tansley Review 221: 32 — 49
Friedlingstein et al. 2020. Earth Syst Sci Data 12: 3269 - 3340
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Responses of photosynthesis to temperature

To ptA

Toota 8lobally varies
between 20 — 30 °C

Net photosynthesis

Leaf temperature

Yamori, Hikosaka, & Way 2014 Photosynthesis Research 119: 101 — 117
Kumarathunge et al. 2019. New Phytologist 222: 768 - 784



Boreal biome

Boreal forest productivity is often assumed to be temperature-limited,
and moderate warming is predicted to stimulate boreal productivity
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Net photosynthesis
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Net photosynthesis

Increases in T, did not keep pace with warming

0.26-0.35°Cper1°C

A Mean = Daytime Temperature

ToptA

Leaf temperature
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Tropical biome

It has been hypothesized that tropical tree species will respond negatively to
warming

Africa - Rwanda
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Net photosynthesis

No significant shiftin 7, observed in both species

15 Harungana montana Syzygium guineense

| | | | | | | | | | | ! |
(D Site

@ (b) "

T O ME

~  10F alln ®LE

€

[e)

=

R 1t :

<

| | | | | I ] | I I I I A I
0.09520 25 30 35 40 45 15 20 25 30 35 40 45
ToptA

— Leaf Temperature ( °C) Leaf Temperature ( °C)

Dusenge et al. 2021. Global Change Biology 27: 4860 - 4878

Leaf temperature

13



Growth was not negatively affected despite
decreases in net CO, assimilation with warming

Harungana montana Syzygium guineense
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