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RESUMO .

A Floresta Nacional do Tapajos, FLONA Tapajos, com 600.000 ha de floresta protegida,
¢ situada a 50 quildémetros ao sul de Santarem, Para, Brasil. Os solos sao altamente
intemperizados e profundos, bem drenados, caoliniticos, classificados como Latossolo
Amarelo e, pela classificagdo americana, como Oxisol (Haplustox), com pH acido (4,5) e
livre de duripans e concregdes lateriticas. Em um ecossistema como a floresta tropical
Umida, nutrientes estao sendo ciclados. Esta ciclagem de nutrientes envolve entradas
para o sistema vindo da atmosfera e do intemperismo das rochas e minerais presentes
no solo, saido através da agua de drenagem e a circulagéo interna dentro do sistema.
Esta circulagéo interna envolve a transferéncia de nutrientes da vegetagao para o solo
através da lavagem (throughfall e escorrimento pelo tronco), onde nao intervem
organismos decompositores. Concentragdes dos ions CI, NOg', F’O4'3, 804‘2, Na",

NH4*, K', Mg™ e Ca*? foram analisados através cromatografia liquida utilizando

cromatdgrafo Dionex DX-120. Para os gases, tubos de ago inoxidavel foram instalados
nas paredes laterais de trés perfis escavados no campo, nas profundidades de 35, 15,
30, 50, 100 e 200 centimetros. As concentragées de N,O e Co2 foram analisadas
através de cromatografia gasosa usando o método de ECD (electron capture detector),
enquanto as concentragdes do CH4 foram medidas atraves de FID (flame injection
detector). Os cromatografos foram calibrados com 3 niveis padrées de ar sintético.
Como principais conclusées, apresentamos: a estacdo exerce forte influencia na
concentracdo dos cations basicos; throughfall € um dos mais importantes caminhos
para a entrada de nutrientes na Flona Tapajés, hda um aporte significativo de
macronutrientes mais cloro e sadio, principalmente, oriundos da agricultura intensiva de
graos; houve maior volume de precipitagdo do que a meédia dos ultimos vinte anos; a
deposicao seca € o mais importante processo de enriquecimento da agua que alcanca
o solo da floresta; a duragao do periodo seco antecedente é fator dominante no fluxo de
nutrientes na Flona Tapajos; dentro do periodo seco ocorrem as maiores variagoes
entre os ions analisados; processos de convecgao que acumulam os nutrientes sobre a
Flona, em virtude da brisa do rio Tapajés, favorecem o aumento nos teores dos
elementos estudados; a analise dos componentes principais facilita a interpretagao da
caracteriza¢éo da,agua de precipitagdo, mostrando, neste estudo, a influencia de fontes
antropogénicas (agricultura, queima da biomassa e poeira); o processo de nitrificagao
exerce um papel fundamental na quimica da agua da chuva, devendo ser mais bem
estudada. Quanto aos gases estudados, verificaram-se fluxos, até a profundidade de
15cm, durante os periodos secos, menores do que os fluxos no periodo umido, dentro
dessas profundidades; nas outras profundidades os fluxos no periodo seco sao sempre
maiores do que no periodo Umido, demonstrando que a umidade, nas profundidades
maiores do que 15cm é suficiente para promover a produgéo e emissao de gases, nao
restringindo a difuséo interna do mesmo.Houve sensivel variagdo sazonal entre os
fluxos de 6xido nitroso e gas carbdnico, com mais baixos fluxos no periodo seco; Os
fluxos, em kg.ha'.ano™', apontaram 182.102, 22,97 e 14,08, respectivamente, para gas
carbdnico, dxido nitroso e metano; Ha elevada variagdo sazonal na umidade do solo,
entre o periodo seco e Umido; O solo apresenta déficit de agua disponivel durante o
periodo seco, considerando-se a profundidade de 0-100cm. Na camada de 100-200cm,
nao foi observado déficit; Ha significativa correlagao entre a umidade do solo e o fluxo
de oxido nitroso; Nao evidente variagdo na temperatura do solo ao longo das
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profundidades estudadas; N&o ha nitida variagdo sazonal na temperatura do solo,
durante o periodo Umido e seco; Material organico degradavel e nitrogénio sao,
juntamente com ‘a umidade e a temperatura do solo, importantes fatores para a
producao e emissdo de éxido nitroso e gas carbodnico.

Palavra-Chave: Gases Trago. Amazonia. Flona Tapajos. Ciclagerm de Nutrientes. Gas
Carbonico. Metano. Oxido nitroso.



ABSTRACT

The Tapajos National Forest, FLONA Tapajés, with 600.000 ha of protected
forest is located at the km 50 south of Santarém, Para, Brazil. Soils are highly
weathered and deep, well drained, kaolinitc, classified as Yellow Latosol and according
to north American classification as Oxisol (Haplustox), with a acidic pH (4.5) and free of
duripans and lateritic concretions. In a ecosystem like a humid tropical forest, nutrients
are being cycled. This cycling involves inputs from atmosphere and from the weathering
of rocks and minerals present in the soil, with output through drainage water and internal
circulation of the system. This circulation involves the transfer of nutrients from
vegetation to the soil through the washing (throughfall and runoff on the bo!e) where
there is no intervention by decomposers Concentrations of ions CI, NOs", PO,, SO47,
Na®, NH,", K*, Mg™ and Ca'? were analyzed by liquid chromatography using a Dionex
DX - 120. For gas sampling, stainless steel tubings were installed on the lateral walls of
three profiles dig on the ground at the following depths of 5, 15, 30, 50, 100 and 200
centimeters. The concentrations of N,O and CO; were analyzed by gas chromatography
using electron capture detector (ECD), whereas CH4 concentrations were measured
using a flame ionization detector (FID). The chromatographs were calibrated using 3
different levels of synthetic air standards. As results, we observed: The station has
strong influence on the basic cation concentration; throughfall is one of the most
important ways for nutrient inputs at the FLONA Tapajos; there is a significant arrival of
macronutrients together with Chlorine and sodium coming from the intensive grain
agriculture. We observed the greatest volume of precipitation over the last 20 years. Dry
deposition is the most important process of water enrichment that reaches the forest
soil. The duration of the previous dry period is predominant to determine the input of
nutrients into the Tapajos National forest. Within the dry period occur the greatest
variations among the ions analyzed. Convection processes that accumulate the nutrients
over the FLONA area, due to the breeze of the Tapajos river, favor the increase in the
amount of the studied elements; the analyzes of the main components facilitate the
interpretation of water characterization from precipitation, showing in this study, the
influence of anthropogenic sources (agriculture, biomass burning) and dust; The process
of nitrification plays a major role on chemistry.of water from precipitation and should be
more studied. About the studied gases, we verified fluxes at a 15 cm depth during the
dry period lower than the fluxes observed during the wet period at the same depth. For
the other depths, the fluxes during the dry period are always greater than the fluxes
during wet period, showing that moisture at depths deeper than 15 cm is enough to
promote the prodction and emission of those gases, not constraining the soil diffusion.
We observed sensible seasonal variation among the fluxes of N,O and COz, with the
lowest rates taking place during the dry period. The fluxes, in kg ha' year', showed
182.1, 22. 97 and 14.08 for CO,, N,O, and CH. respectively. Strong seasonal variation
was observed for soil water content between dry and wet seasons. The soil shows a
deficit for available water during dry period when we consider the depth down to 100 cm.
At the 100 cm layer down to 200 cm, there was observed no deficit. There was
significant correlation between soil water content and N,O flux. No evident variation in
soil temperature along the various depths studied. There was no clear seasonal
variation in soil temperature between dry and wet periods. Degradable organic material



and nitrogen are, together with moisture and soil temperature major factors determining
the production and emission of N,O and CO3..
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