Do plant species influence soil gas
fluxes in tropical forests?




Potential implications

Species composition of forests 1s sensitive to changes in
precipitation and nutrient inputs

Species associated fluxes could help




Trees and soil CO, and N,O production
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Soil CO, and N,O production processes
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Field flux measurements

Measure fluxes close to (<3m)
and far (>10m) large trees
Wet season only
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Field measurements

*Select large (>35cm DBH)
individuals randomly or whole
population

*Gas flux
eair T, soil T, and pH
*0-3 cm BD and % WEFPS

Tree species
(C = canopy, E = emergent, P = pioneer)

Caryocar villosum (Piquia, E) [ PI
Bertholletia excelsa (Castanha de para, E) O CP
Chamaecrista xinguensis (Coracdo de negro, C) o CN
Couratari stellata (Tauari, E) € TA
Erisma uncinatum (Quarubarana, E) @) QU
Lecythis lurida (Jarana, E) [ JA
Manilkara huberi (Magaranduba, E) < MA
Carapa guianensis (Andiroba, C) AN

Pseudopiptadenia psilostachya (Fava folha fina, E) A | FFF

Sclerolobium chrysophyllum (Tachi vermelho, C) & TV

Pouteria reticulata (Abiu, C) M AB
Vochysia maxima (Quaruba verdadeira, E) A Qv
Astronium lecointei (Aroeira, C) A AR
W Scheffleria morototoni (Morototo, P) O CO
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Are CO, fluxes different by species?

Km 67 site NO




Are CO, fluxes different by species?
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Are N,O fluxes different by species?
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Species differences on plantation
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Site to site variability

Clay-rich
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Site characteristics

10 - Soil texture Tree species composition (>35cm DBH)
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Site characteristics

~ Soil texture Tree species composition (>35cm DBH)
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Can water content explain the difference?

%WFPS cannot explain the
- 120 °| difference between km 67
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N,O flux related to annual tree N uptake*
at km 67, 72,

,and 117.

N,O flux ug-N m-2 h-!
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Annual N uptake kg-N y-!

* Calculated from mean growth rate (repeated
DBH measurements and, at km 67,
dendrometry bands), Amazon tree allometry
(Chambers et al. 2001) and foliar N content
(Ehleringer et al. Bejaflor database).




Conclusions




From tree fluxes to forest flux

Roots influence
sphere
Scales with










Do species fluxes vary by site?

. <> denote species
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Do species fluxes vary by site?

<> denote species

5 @ . - mean and 95% =
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Species by site
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Future directions

» Use the fluxes and species composition to
calculate overall forest fluxes
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Mean Species N,O tluxes
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Potential factors influencing
soil CO, and N,O fluxes

Biological parameters Physio-chemical parameters "
Annual growth In(Total Soil T
(kg) d(m) Biomass) pH (°C) /o WFPS
(o) § uu COQ
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Site to site variability
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Tree influence sphere and forest flux

Forest CO, flux (mg-C m2 h-1)
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Species differences

» N,O fluxes higher close to Caryocar villQguiis
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Soil response to sugar additions

,O fluxes after addition
stror yecorrelated with cﬂ
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NUE of Caryocaraceae and Vochysiaceae
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Conclusions




Plant species and Biogeochem cycling

« Trees are limited in growth by light and nutrient supply

— Growth severely hampered by light in understory, but in general trees
>35 cm DBH are less affected

— Nutrient supply comes from soil and for N also frops@ie akes N
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Tapajos clay-rich sites (km 67, 72 and 83)
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Controls (171,,'2 mg-C m= h-!, geometric mean_q*SF) 30% smaller than overall mean (238:6 mg-C
m2h', ANOVA: F; 3,,=2.85, P=0.0007) and smaller at a=0.05 (AB=277,5%, QU=276,,°",
TA=274,42", MA=258,,'", FFF=257,,2°, and AN=244,,'°, Tukey-Kramer).




Tapajos clay-rich sites (km67, km72, & km83)
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Controls (171,,'2 mg-C m= h-!, geometric mean_q*SF) 30% smaller than overall mean (238:6 mg-C
m2h', ANOVA: F; 3,,=2.85, P=0.0007) and smaller at a=0.05 (AB=277,5%, QU=276,,°",
TA=274,42", MA=258,,'", FFF=257,,2°, and AN=244,,'°, Tukey-Kramer).




Tapajos clay-rich sites (km67, km72, & km83)
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0 (37,8 ng-N m=2 h') were respectively 1.8 times greater, 1.8 and 2.1 times smaller thanj
overall mean (75,3 ug-N m2 h'', ANOVA: Fyg 50,,=4.46, P<0.0001).
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‘apajos clay-rich sites (km67, km72, & km83)

)O'I
T

)
- e gy
[ ]

|<I>>|. Ll

- ' Zz2'mgdgd'a'e's'qg! 'HRizDls
B 6 <« 5SS 0 < = L'« ¢ O

O (37,8 ng-N m=2 h') were respectively 1.8 times greater, 1.8 and 2.1 times smaller thanj
overall mean (75,3 ug-N m2 h'', ANOVA: Fyg 50,,=4.46, P<0.0001).
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Proximal and distal controls on
soil CO, and N,O fluxes

. CO,

— Temperature




Proximal and distal controls on
soil CO, and N,O fluxes

» CO,
— Temperature
as transport




