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Supplementary Information Text

Data compilation for DOC. To explore the responses of dissolved organic carbon (DOC) effluxes
to elevated N addition in forest ecosystems at global scale, we searched the peer-reviewed journal
articles on 21 November 2020 in Web of Science® (1900-2020), using the following search criteria:
“forest” and “DOC or DOM or dissolved organic carbon or dissolved organic matter” and “nitrogen
addition or nitrogen deposition or nitrogen enrichment or nitrogen fertilization”. This search returned
1,266 papers, the titles of which were scanned to eliminate obviously irrelevant papers, resulting in
a list of 52 candidate papers. Candidate papers were individually examined for data meeting the
criteria same to the data compilation for soil C and N contents in the main text. We selected data
for the tropical and extra-tropical forest ecosystems, including tropical forests (0-23.5° S/N),
subtropical forests (23.5°-30° S/N), temperate forests (30°-50° S/N) and boreal forests (50°-60°
S/N). The related references are listed as following.
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Fig. S1 Long-term dynamics of total soil C (A) and N concentrations (B) at top 0-10 cm soil
layer under N treatments in the N-rich tropical forest of South China. Note: Total soil C and N
concentrations were comparable between treatments at the beginning of N additions in July 2003.
Repeated measures ANOVA showed that long-term N addition significantly increased soil C and N
concentrations (P<0.01); Asterisks * and ** indicate that there are significant differences between
N treatments and the Controls at P < 0.1and P<0.05 levels, respectively; Values are means with

S.E.
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Fig. S2 Effects of long-term N additions on soil bulk density (a), soil pH (b), and soil C/N
ratios at 0-40cm soil layers in the N-rich tropical forest at the Dinghushan reserve. Note: Soil
were sampling after 11 years of N addition; Asterisks * and ** indicate that there are significant
differences between N treatments and the Controls at P < 0.1 and P<0.05 levels, respectively;
Values are means with S.E.
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Fig. S3 The mean effect sizes of experimental N additions on soil pH in the tropics. The
variables are categorized into different groups depending on forest types and soil layers. Nitrogen
additions significantly decreased soil pH values in both mineral soil layers (by 3.2 % over the
controls) and forest floor (by -0.8 %), and in all forest types. Error bars represent 95% confidence
intervals (CIs). The dashed line was drawn at mean effect size = 0. The effect of N application was
considered significant if the 95% CI of the effect size did not cover zero. The sample size for each
variable is shown next to the point. The papers for data compilation are same to those of soil C and
N contents (see Table S3).
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Fig. S4 The mean effect sizes of experimental N addition on soil dissolved organic carbon
(DOC) effluxes in forest ecosystems at the global scale. The variables are categorized into
different groups depending on forest types, and N addition periods and levels. Error bars represent
95% confidence intervals (Cls). The dashed line was drawn at mean effect size = 0. The effect of
N application was considered significant if the 95% CI of the effect size did not cover zero. The
sample size for each variable is shown next to the point. The meta-analysis method is shown in
Supplementary Information Text.



Table S1 Responses of annual fresh foliar litterfall and forest floor layer to long-term N
additions in the N-saturated tropical forest at the Dinghushan reserve. Notes: Foliar litterfall
was collected during July 2013 and June 2014, and forest floor layer (organic layer) was sampled
in July 2014 (after 11 years of N additions). Values are means and S.E (in parenthesis).

Mass C stock N stock
Treatments (Mg/ha) (Mg C/ha) (Mg N/ha) CIN
Fresh foliar litterfall
Control 3.81(0.14) 1.77(0.06) 0.06(0.00) 28.94(1.42)
Low-N 3.44(0.20) 1.60(0.09) 0.05(0.00) 31.33(0.40)
Medium-N 3.84(0.43) 1.81(0.20) 0.06(0.01) 29.78(0.88)
High-N 3.24(0.26) 1.52(0.13) 0.05(0.00) 29.36(0.55)
Forest floor layer
Control 6.27(0.51) 1.84(0.27) 0.07(0.01) 27.70(0.44)
Low-N 7.43(0.53) 2.26(0.22) 0.08(0.01) 26.75(0.82)
Medium-N 6.63(0.42) 1.85(0.25) 0.07(0.01) 26.32(2.47)
High-N 5.74(1.13) 1.63(0.52) 0.06(0.02) 26.31(0.31)




Table S2 Tropical forest carbon budget in aboveground assessed using different methods
(Tg C year™).

Years Loss Gain Net References Notes
20002007 2820 2740  -80 Pan et al.2011 1)
2003-2014 862 437 -425 Baccini et al.2017 @)
2000-2005 810 Harris et al.2012 @)
2000-2010 880 97 -783 Achard et al.2014 (4)
2002-2012 1022 Tyukavina et al.2015 ®)
2010-2017 2860 2970 110 Fan et al., 2019 (6)
2000-2007 2800 2700  -100 Mitchard et al., 2018 @)
2003-2014 1000 500 500 Mitchard et al., 2018 (8)
1990-2007 2900 3000 100 Mitchard et al., 2018 ©)
1980-1990 870 Hubau et al. 2020 (10)
1990-2000 1260 Hubau et al. 2020 (10)
2000-2010 990 Hubau et al. 2020 (10)
2010-2015 730 Hubau et al. 2020 (10)

Notes: (1) Loss: gross deforestation emission, including from soils; Gain: Tropical intact
forest+Tropical regrowth forest. (2) Changes in aboveground carbon storage. (3) *Gross; excludes
degradation and disturbance. (4) Loss; excludes degradation and disturbance; Gain: Regrowth only;

(5) *Loss; excludes degradation and disturbance. (6) Gross: annual aboveground carbon fluxes;

Satellite-observed pantropical carbon dynamics. (7) Data are from networks of forest inventory

plots6, combined with forest area data from country surveys. (8) Data are obtained from annual

463-m resolution optical satellite data, calibrated using LIDAR data and field plots from the mid-

2000s. (9) Data are derived from looking for overlap between atmospheric inversion, modelling and

field-plot estimates. (10) Aboveground carbon sink in the intact forests of the pan-tropics.
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Table S3 Papers used for meta-analysis on the effects of experimental N additions on soil C

and N contents, and soil pH in forest ecosystems in the tropics.
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