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Temperature sensitivity of photosynthesis and respiration in terrestrial ecosystems

globally
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Remediation Technology, Guangzhou 511400, China

2 Fujian Agriculture and Forestry University, College of Resources and Environmental. Fuzhou 350002, China

Abstract: Based on 647 datasets of eddy covariance fluxes across the world, we analyzed the relationships of the
temperature sensitivity ( Q,,) values of photosynthesis ( Q,,,) and respiration (@ ,) processes of the terrestrial
ecosystems with latitude, climate types, and plant functional types. Our results showed that both Q,; . and @, increased
with latitude; Q,, . and Q, , values were 3.99 + 0.21 and 2.28 + 0.074, respectively. Except woody savannas, for most of
plant functional types, (,, . values were higher than (,, , values. Temperature sensitivity of ecosystem respiration and
photosynthesis differed across plant functional types, which is mainly caused by variation in seasonality. Both @, , and Q, ,
values of ecosystems in coniferous forests were greater than those in broad-leaved forests were, and these values were higher
in deciduous forests than in evergreen forests. Two-way analysis of variance of (), among the latitude and plant functional
types revealed that plant functional types contributed the most to the total variation of Q,,. Both @, , and @, , were affected
by climate types. Among the climatic zones, the lowest @, , value was found in the arid region, whereas the largest was
obtained in cold-temperate region. Except for temperate grasslands, photosynthesis was more sensitive to temperature than

respiration was among different climate types. Under extreme conditions, temperature may not be the dominant factor,
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whereas the effect of soil water content should not be ignored. Further studies are needed to investigate the response of

temperature sensitivity of ecosystem respiration to the variation in water availability.

Key Words: photosynthesis; respiration; (,,; latitude; plant functional types; climate types
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Table 1 Q,, values in different latitude regions at the ecosystem level

> T2 7R L Z %A= X A
AL BRI e et vebe 998 Contaons
Latitude regions Sample size value deviation coefficient/ % intervals
deofek IR B 37 Quo.c 1.40 0.75 57 (1.12,1.68)
The northern hemisphere Qu.r 1.73 0.29 53 (1.59,1.88)
rhi 548 Qu.c 3.99 2.65 74 (3.76,4.22)
Quo.x 2.21 0.78 35 (2.14,2.27)
[SEili 53 Qu.c 5.54 0.88 16 (5.22,5.86)
Quo.r 2.73 0.29 11 (2.63,2.84)
323 4 9 Quo.c 2.06 0.37 18 (1.78,2.34)
The southern hemisphere Q0.5 1.42 0.72 42 (0.49,1.38)
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Table 2 Q,, values of different plant functional types in different latitude regions

R4 Low latitude FZE B Middle latitude E 4% High latitude

ik el A% FEAEL FEARL
Vegetation types Qu.c Quo,r Sample Q¢ Qio,r Sample Q¢ Qio.r Sample

s1ze s1ze s1ze
A<M (CRO) — — — 5.19+1.21  3.27+0.60 65 — — —
W HIHEM (CSH) — — — 8.00£3.66  2.61x0.41 5 — — —
[ AR ( DBF) — — — 8.03+0.89  2.38+0.19 221 — — —
W Lk RE Ak (EBF) 1.33£0.34  0.75+0.92 6 1.34£0.19  1.56+0.25 66 — — —
PRI (ENF) 1.50£0.22  1.78+0.22 15 3.49+0.32  2.63+0.27 179 6.09+0.82  2.75+0.29 35
Hi(GRA) — — — 3.40£0.62  3.07+0.48 100 — — —
TRZHR(MF) — — — 470£0.74  2.42+0.30 31 — — —
T BiE A (OSH) — — — 2.82+0.87  2.39x0.57 15 — — —
K AGEHL(WET) — — — 4.64+0.66  2.34£0.50 13 6.69+1.83  2.69+0.33 12
(%ﬁf&)#ﬁ)& 2.70+1.87  3.57+1.64 10 1.04£0.24  0.8220.43 6 — — —

CRO; croplands; CSH: closed shrublands; DBF:deciduous broad-leaf forests; DNF;: deciduous needle leaf forests; EBF: evergreen broadleaf forest;
ENF ' evergreen needle-leaf forests; GRA; grasslands; MF: mixed forests; OSH: open shrublands; SAV; savannas; WET: permanent wetlands; WSA .

woody savannas
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