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Figure S1 Five lowland forest sites along orthogonal gradients of annual precipitation (from 1700 mm yr* to 3400 mm yrt) and soil fertility

in the Panama Canal watershed, central Panama.
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Figure S2 above - the factor 1 and 2 scores of the five variables (§°N enrichment factor,
effective cation exchange capacity (ECEC), exchangeable soil aluminum, soil C:N ratio and %
clay content) included in the principal component analysis for determining an aggregate soil
fertility index for each site; below - the five lowland forest sites along orthogonal gradients of
annual precipitation and soil fertility in the Panama Canal watershed, central Panama. Standard

error bars of soil fertility indices are determined from four replicate plots per site.



Table S1 Ranking? of soil factors that control the soil-atmosphere trace gas exchange along orthogonal precipitation and fertility gradients in

the Panama Canal watershed, central Panama (F- and P-value of the model ANOVA shown in brackets).

CO2 CHa N20 NO

1. Moisture (F=59.1,

1. NH4" (F=24.5, P<0.01) P<0.01)
Wet season
Gl sites) 2. Temperature (F=9.4, 2. Temperature (F=10.0, 1. NOs (F=6.1, P=0.01) ns
all sites
P<0.01) P<0.01)
3. NOs™ (F=5.6, P=0.02)
1. Moisture (F=52.4, 1. Moisture (F=10.5,
Dry season P<0.01) P<0.01)
ns ns
(all sites) 2. Temperature (F=5.01, 2. NOz (F=14.6, P<0.01)
P=0.03) 3. NH4s" (F=7.8, P<0.01)
1. Moisture (F=38.0,
Met
P<0.01) ns ns ns
(wet/dry)
2. NH4* (F=13.3, P<0.01)
1. Temperature (F=25.9, 1. Moisture (F=33.1,
1. Temperature (F=10.1,
P27 P<0.01) P<0.01)
_ ns P<0.01)
(wet/dry) 2. Moisture (F=22.7, 2. Temperature (F=5.2, )
2. Moisture (F=7.4, P<0.01)
P<0.01) P=0.03)
1. Moisture (F=25.8,
P08 P<0.01) 1. Moisture (F=30.8, 1. Moisture (F=12.8, 1. Moisture (F=16.6,
(wet/dry) 2. Temperature (F=20.6, P<0.01) P<0.01) P<0.01)

P<0.01)



1. Moisture (F=44.2, 1. Moisture (F=27.7,

P19 1. Moisture (F=32.5,
P<0.01) P<0.01) ns
(wet/dry) P<0.01)
2. NH4" (F=4.2, P=0.04) 2. NO3™ (F=14.2, P<0.01)
1. Moisture (F=18.8,
P<0.01) 1. Moisture (F=62.5, _
P32 1. Moisture (F=7.2,
2. Temperature (F=16.0, P<0.01) ns
(wet/dry) P<0.01)
P<0.01) 2. NHs" (F=7.8, P<0.01)

3. NOs™ (F=4.2, P=0.04)

2 This ranking (denoted by numbers) signifies its hierarchy of importance based on the minimal adequate LME model, using a stepwise model
simplification; ns — no soil factor showed significant relationship with the soil trace gas fluxes.



Table S2 Spearman correlations of soil biochemical characteristics? and average daily soil trace gas fluxes in the (a) dry season and (b) wet

season, from five lowland tropical forests along orthogonal precipitation and fertility gradients in the Panama Canal watershed, central

Panama.

(a) ECEC  BS Fe pH Clay CO; CHs N0 NO

®Nsig. -0.87" -0.677 -0.52 -0.627 -0.15 0.18 -0.60" -0.11 0.48

ECEC 0.80” 076 076~ -012 -005 068" 033 -0.32
BS 061" 096~ -012 006 078" 019  -0.35
Fe 052 -051 013 061" 058"  0.06
pH 003 014 073" 018  -0.32
Clay 013 020 -042 -0.67
CO2 024 002 012
CHa 034  -0.13
N20 0.41
() BS Mn Al pH CO. CH:s N,O NO

15N

o 0.677 068~ 042 -0627 016 -042 057"  0.09

BS 072 087 096% -021 070” -042 -0.49

Mn 054 -0.73" 0.00 -0.38  0.60™ 0.27



Al -0.87" 005 -0.75" 0.28 0.45

pH -0.18 070" -0.36 -0.48
CO; -0.01 017  0.19
CHa 0.02 -0.45
N2O 0.11

** P <0.01, n =20 (4 replicate plots in each of the 5 forest sites)

2 Soil parameter abbreviations: N natural abundance signature (*°N sig.), effective cation exchange capacity (ECEC) and base saturation

(BS).



