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Table S1 Data use to compare AGB among other Neotropical studies. Aboveground biomass in Mg ha-1. EM: Studies that report ectomycorrhizal trees. y =

presence; n = absence

Elevation
(m asl) Forest type AGB Country Study EM
880 lowland 231 Panama This study y
1100  montane 185.7 Panama This study y
1100  montane 311 Panama This study y
1155 montane 369.3 Panama This study y
1215  montane 264.7 Panama This study y
1330  montane 407.2  Panama This study y
1987 montane 386.9 Panama This study y
2248  montane 469.9 Panama This study y
2599 montane 576.9 Panama This study y
2923  montane 516.5 Panama This study y
100  lowland 180.87  Brazil Alves et al., 2011 n
100  lowland 190.05 Brazil Alves et al., 2011 n
100  lowland 210.81 Brazil Alves et al., 2011 n
100  lowland 221.92 Brazil Alves et al., 2011 n
400 lowland 223.72  Brazil Alves et al., 2011 n
400 lowland 233.38  Brazil Alves etal., 2011 n
400 lowland 257.07 Brazil Alves et al., 2011 n
400 lowland 260.31 Brazil Alves et al., 2011 n
1000  lowland 24236  Brazil Alves et al., 2011 n
1000 lowland 24371  Brazil Alves et al., 2011 n
1000 lowland 277.79  Brazil Alves et al., 2011 n
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Table S2. Linear regressions for carbon pools with environmental factors.

AGB D_CWD S_CWD Soil C
Variable r P r P r P r P
BD 0.16 0.13 0.05 0.253 -0.08  0.614 0.02 0.305
pH 0.09 0.204 -0.06 0.508 0.15 0.141 0.15 0.143
ResinP* 0.71 0.001%* 0.3 0.055 * 0.03 0.287 0.39 0.03*
NH4* 0.1 0.194 -0.12 0918 -0.04 047 -0.08 0.598
NO3* -0.11 0.779 -0.05 0.498 -0.11 0.801 -0.12 0.928
Al -0.07 0.554 -0.12 0.989 -0.07  0.54 0.06 0.243
Ca® -0.02 0.413 -0.1 0.725 0 0.352 0.24 0.084
Fe' 0.14 0.149 -0.05 0.498 -0.11 0.779 0.02 0.308
K® 0.02 0.292 -0.09 0.67 0.31 0.054 0 0.33
Mg* -0.12 0.873 -0.1 0.725 -0.05  0.488 -0.05 0.479
Mn® -0.1 0.716 0.04 0.263 -0.07  0.569 0.14 0.15
Nat -0.07 0.566 0.5 0.012%* 0 0.334 0 0.342
ECEC? -0.08 0.582 -0.12 0.928 0 0.366 0.12 0.171
Total. N f -0.04 0.452 -0.11 0.757 -0.11 0.805 0.12 0.17
Total.P* -0.02 0.4 -0.1 0.731 0 0.357 -0.01 0.38
MAT 0.76 0* 0.68 0.001%* 0 0.361 0.77 0*
MAP 0.16 0.13 0.2 0.107 0.22 0.093 -0.02 0.403
MPwe -0.12 0.976 -0.08 0.595 -0.08  0.586 -0.02 0.392
MPdry 0.22 0.093 0.39 0.03* -0.01 0.378 0.41 0.025%*
MDR 0.49 0.013* 0.12 0.173 0.06 0.233 0.31 0.054
ISO 0.1 0.184 0.31 0.053 -0.1 0.728 0.29 0.061
TS 0.08 0.216 0.3 0.058 -0.09  0.66 0.25 0.078
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Table S3. Correlation between variables used for the SEM analysis.

Soil Climate
MAT ResinP* ~ NH4* %EM  AGB DCWD  SoilC

paraments parameter

ResinP? -0.89%

NH4* -0.21 0.43

Soil paraments -0.95%** 0.89%** 0.14

Climate 0.17 -0.29 -0.60 0.0

parameter

% EM -0.76* 0.79%%* 0.31 0.73* 0.0

AGB -0.85%** 0.87%%* 0.45 0.81%%* -0.36 0.74%*

DCWD -0.89** 0.62 -0.04 0.80%* -0.08 0.70%* 0.72%

Soil C -0.89%** 0.68%* 0.19 0.86%* -0.11 0.54 0.71% 0.81%%*



Table S4. Environmental characteristics of ten 1ha plots along an elevational gradient in Panama. Soil data are means (=1 SE) of 13 samples of 0-10 cm depth

per plot. Superscripts report significant differences among sites, based on one-way ANOVA. Climate data from the CHELSA database.

Plot PaloSeco Alto Frio ChorroA HondaA Samudio Hornito Mirador CasaA Quetzal Copete
Plot code PS AF CA HA SAM HOR MIR CASA QUE cop
Edaphic
BD 0.410.03% 0.65+0.02® 0.12+0.01°  0.29+0.02%f 0.39:£0.0%% 0.25+0.02¢ 0.43+0.03 0.74+0.04* 0.54+0.05 0.51£0.05%
pH 4.37£0.09° 5.6£0.06ab 3.67£0.08° 3.58+0.05° 4.18+0.13%  5,03+0.18%¢ 5.98+0.11° 5.0£0.15% 5.08+0.19" 4.81+0.14%
ResinP? 0.43+0.06¢ 1.39+0.13% 0.08+0.02¢ 0.22+0.05¢ 0.41+0.08¢ 2.22+0.15%4 3.67+0.33% 7.01£1.08" 6.51+0.93" 4.57+0.67®
NH4* 0.78+0.06° 3.75+0.66" 0.81+0.06" 2.24+0.46% 0.63+0.1° 1.81£0.25%® 1.8+0.2 2.81£1.09® 2.58+0.26% 1.29+0.25°
NOs* 0.81£0.12% 2.56+0.23° 0.2+0.06¢ 1.19+0.29%4  1.17+0.14%¢  1.18+0.17>¢ 1.55+0.13% 0.23+0.15¢ 1.96+0.4% 0.28+0.13¢
Al 1.1£0.15% 0.03+0.0° 0.82+0.13™  1.13+0.13%® 1.59+0.3 0.48+0.22%° 0.06+0.01° 1.31£0.19* 0.44+0.15% 0.8+0.18%
Ca’ 1.08+0.2¢ 8.47+0.28" 0.54+0.13¢ 0.04£0.0° 1.12£0.15¢ 4.93+0.74" 16.33+0.96 2.44+0.42° 7.02+1.24° 3.55+1.11%
Fe' 0.010.0" <0.01° 0.05£0.0% 0.02+0.0%¢ 0.06+0.02° <0.01° <0.01° 0.02+0.0" 0.01£0.0% 0.01+0.0°
K$ 0.060.0% 0.12+0.0 0.070.0% 0.02+0.0° 0.07+0.0 0.18+0.01° 0.16+0.02° 0.11 0+0.02% 0.1£0.01%® 0.11£0.01%
Mgt 0.33+0.03% 2.29+0.14 0.28+0.03% 0.04+0.0° 0.32+0.03% 1.01+0.14° 1.96+0.25° 0.44+0.04% 0.77£0.1% 0.41+0.1%
Mn® 0.190.05" 0.42:0.06" 0.01+0.0° <0.01¢ 0.14+0.04¢ 0.71£0.1° <0.01° <0.0° 0.02+0.0° 0.01£0.0°
Nat 0.04+0.0° 0.02+0.0° 0.03+0.0° 0.01+0.0° 0.05+0.0° 0.03+0.0° 0.01+0.0° 0.02+0° 0.02+0.0° 0.11+0.01°
ECEC? 2.83+0.17¢ 11.37+0.36° 1.82+0.07¢ 1.29+0.14¢ 3.37+0.13%  7.39+0.69"¢ 18.47£1.16° 3.03+0.45° 7.93+1.34% 4.2+1.19%¢
TEB? 1.52+0.23¢ 10.9140.33° 0.93+0.16¢ 0.13+0.0¢ 1.57+0.18¢ 6.17+0.87"¢ 18.55+1.15° 4.37+0.33% 8.41+1.23% 5.03+1.13%
Total N f 2.28+0.23% 4.71£0.22° 1.76+0.15¢ 2.91+0.19" 3.6£0.17° 2.86+0.13% 5.51+0.25% 3.2+0.2% 3.66+0.25" 2.98+0.29%
Total P* 369.21+23.2°  503.02+£27.02°  57.16+8.64Y  180.6:11.3%  269.11+£9.8%  280.1£20.1%  512.34+42.01°  371.82+44.7%  376.73£54.6™  276.1+60.5*
Climate
MAT 20.8 19.4 19.4 18.9 18.5 18.1 14.4 13.9 10.9 10.9
MAP 2972 2901 2573 2708 3142 3024 2948 2937 3102 3102
MPwe 367 447 326 343 393 439 345 343 365 365



MPdry
MDR
ISO
TS
MTmax
MTmin
MATvar

WwC

71

43

605
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25
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7.1

0

31

42

592

7.1

-0.62

51

43
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16.4
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-1.66

54
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16

7.1

-75.16

58
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50.1

22.7

7.1

-1.66

38

42

595

52.1

223

7.1

-42.16

90

42

607

47.8

18.4

11.5

6.9

-225.08

89

42

606

479

17.9

11

6.9

-225.08

88

42

608

47.2

14.9

8

6.9

-117.83

88

42

608

47.2

14.9

6.9

-117.8

funits pg cm3; Sunits Cum L!; funits mg cm™

s

*units pg cm3



Table S5. Correlations of soil and climate variables with elevation.

Variable r P Variable r P

BD 0.49 0.1492 MAT -0.99 <0.001%**
pH 0.41 0.2339 MAP 0.48 0.1636
ResinP* 0.88 0.0008*** MPwe -0.26 0.4635
NH4* 0.19 0.6061 MPdry 0.77 0.0092%*
NO3* -0.16 0.6685 MDR -0.67 0.0331%*
Al -0.14 0.6904 ISO 0.66 0.0381%*
Ca® 0.31 0.3847 TS -0.65 0.0429%*
Fe' -0.3 0.408 MTmax -0.99 <0.001%**
K® 0.34 0.3372 MTmin -0.99 <0.001%**
Mg* 0 0.9948 MATvar -0.93 <0.001%**
Mn® -0.41 0.2369 WwC -0.72 0.0196*
Nat 0.43 0.2113 A. Cloud -0.51 0.133
ECEC? 0.19 0.5913

Total. N f 0.23 0.518 EM % 0.80 0.005%*

Total.P* 0.22 0.532
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Figure S1. Data used to estimate heigh by plot height-diameter model using a power model.

Line represents the model log 1 (H=a+b+D)).
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Figure S2. A priori structural equation model based on predicted relationships among
environmental variables to evaluate the effect of environmental and edaphic variables on the

different carbon pools in a montane forest.
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Figure S3. Variation in AGB by bootstrapping the mean AGB of 212 plots across twelve studies
in Neotropical forests. Variation in AGB (a) between lowland forests and Montane forests and
(b) across elevation categories. Numbers above data points represent the number of plots in each

elevation category. Distributions were assessed by bootstrapping of 1000 resamples.
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Figure S4. Variation in soil C at different depths among ten 1-ha plots in western Panama.



(29.357 o ® [ o
£
e
S £ 0.30
% 0.30 5
& < o
S £0.25/
80.25 . O :
c (]
o g 0.20
80.20 =S £
§ . » ® 2515 ®
g & g | & &
20'15 @ — °
o o : e
0 20 40 60 0 20 40 60
% EM (by basal area % EM (by basal area
Y
(ch 7 ° P (db.5- " ®
£ [ ] g " o
o |
306 8 04 o
& c
os ©03- °
3 )
3 [ ] c al
S °
g04| o e £02| @
e ©
[-% . =
0.3 o “011®
0 20 40 60 0 20 40 60

% EM (by basal area)

% EM (by basal area)

Figure S5. Relationship between percent of basal area contributed by EM associated tree species
and soil C accumulation for ten 1-ha plots. Each point represents plot soil C at each depth. Solid

line represents a significant basal area effect.



