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Fig. 1  Geographical distribution of 109 in situ data measurements used in our analysis
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Fig. 2 The responses of carbon and nitrogen processes of upland ecosystems to drought

F1 FENIILEER LESEMFRFLTEN,O HiRZHEFHRRIES T
Table 1 Between-group heterogeneity ( Q) for drought effect size among soil respiration,

soil heterotrophic respiration and soil N,O emissions

- NP, R N,0
n 0y P n Q, P n 0y p
T FoR 39 2.40 0.12 466 6.99 <0.01 168 0.03 0. 86
% 2% 4 39 0.79 0.37 466 11.65 <0. 001 168 0.24 0.62
- H 2 39 11.78 <0. 01 466 35.13 <0. 001 168 0.25 0. 88
TRz 39 0.54 0. 46 466 68.71 <0. 001 168 13. 10 <0. 001
FE R 168 8. 62 <0.01
JUELiy 39 4.95 0.03 466 7.51 <0.01 168 1.69 0.19
T 21 0. 47 0. 49 347 2.06 0. 36 132 6.25 0. 04
+-3%% pH 20 3.33 0.07 276 12.00 <0. 001 122 7.92 <0.01
A LR 23 0. 10 0.75 305 0.05 0.83 99 1.59 0.21
TSR 17 0.32 0.57 208 3.08 0.08 86 5.57 0.02
TIERRA L 14 0.04 0.85 210 14.25 <0. 001 79 2.31 0.13
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Table 2 Correlations of the responses of soil respiration, soil heterotrophic respiration and soil

N, O fluxes to drought against controlling factors
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Fig. 3 Structural equation model describing the effects of environmental and soil factors on soil CO, emission under drought
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drought and changes in responses of soil and plant pool to drought
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A meta-analysis of response and feedback of terrestrial
carbon and nitrogen cycling to drought

ZHENG Yajing' ZOU Jianwen' LIU Shuwei'

1 College of Resources and Environmental Sciences/Jiangsu Key Laboratory of Low Carbon Agriculture

and GHGs Mitigation, Nanjing Agricultural University, Nanjing 210095

Abstract Drought has been shown to alter terrestrial ecosystem carbon (C) and nitrogen (N) dynamics,and thus
feedback to future climate.However, drought-induced changes in terrestrial upland C and N pools and the drought
response of soil carbon dioxide (CO,) and nitrous oxide (N,0) fluxes are yet to be quantified. A meta-analysis was
conducted that compiled 1 344 measurements from 128 manipulative studies worldwide to obtain a general picture of
terrestrial C and N cycling responses to soil drought stress and identify the primary driving factors. We showed that
drought significantly decreased plant C pools, with stronger negative responses of aboveground than belowground C
components. Drought significantly decreased soil CO, and N,O fluxes.There were non-significant changes in soil or-
ganic C and N pools in response to drought;in contrast to a considerable decrease in soil dissolved organic C,there
was a robust increase in soil NOS-N following short-term drought impact. Furthermore , drought also significantly de-
creased Net Ecosystem Productivity ( NEP).Our study provides insights into soil release of CO, and N,0O with a
linkage to the changes in terrestrial C and N pools in response to drought across upland biomes.Our findings high-
light that, despite the lowered soil C release rate,the capacity of upland biomes as a C sink to slow climate change
would still be weakened in a future drier climate.

Key words climate change ; drought ; meta-analysis ; CO, ;N, 0 ;so0il C pool ;soil N pool



