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Rainforests are among the most important terrestrial CO2 sinks and are key components of
the global carbon cycle. The global carbon cycle is highly complex and linked to many other
nutrient cycles such as the nitrogen cycle.

Forest canopies constitute an underestimated component of the nitrogen cycle of lowland
rainforests. A remarkable amount of living and dead biomass accumulates in tree canopies and
functions as a nutrient buffer between the atmosphere and the rest of the ecosystem. Nitrogen
stored in the epiphytic biomass makes up to 10.5% of total ecosystem nitrogen in montane
rainforests representing almost twice the amount of that in leaves of terrestrial plants[4]. Soils of
rainforests are often infertile and low in nutrients making fast recycling of nutrients essential. The
so-called autochthonous sources originate within the system and are derived mainly from
litterfall, bark decompostion and leachates, whereas allochthonous sources i.e. wet or dry
deposition and biological nitrogen fixation originate from the atmosphere. Atmospheric
deposition was reported to supply up to 15% of the epiphytic nitrogen requirements [3] and the
nitrogen input from precipitation has been found to be in the range from 11 to 22kg N ha1 a 1 for
various tropical rainforests [1][2]. Besides dry and wet deposition, N2 fixation in the phyllosphere
is considered a possible nitrogen source for tropical rainforests [5].

The present study aims at identifying the importance of various canopy components to the
nitrogen cycle in the Esquinas Rainforest (Corcovado National Park, Seccion Piedras Blancas) in
Costa Rica.
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Fig. 1. 8*N signatures and nitrogen content of canopy components compared to ground soil.

Figure 1 gives an overview of 6!5N values and nitrogen contents of these components.
Ground and canopy soils differed only slightly in their 515N value, as they largely depended on
the same nitrogen source, litterfall from the phorophytes and other terrestrial plants. Litter
samples of both soil types were pooled since they were not significantly different. The epiphytes
as well as all hemiepiphytes were depleted in I5N in comparison to the canopy soil. On one side
this could partly be explained by the discrimination during plant nutrient uptake, on the other
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hand it could indicate access to other nitrogen sources with a different 515N signature. The right

box of figure 1 shows literature data of 5I5N values of NO3 and N H / in rain. A few analyses of

NO3" in rain samples ofthe Esquinas forest gave a mean 515N value of -4%o. Since atmospheric

NH4

+ is even more depleted than NO3~, it can be assumed that the sum of the nitrogen input

through the atmosphere was even more 15N depleted.
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Fig. 2. Nitrogen concentrations of precipitation during passage Fig. 3. <?W values of epiphytes, mosses and lichens in different
through the canopy. ANOVA (Scheffe-Test,p<0.01, n=4-14). canopy strata. ANOVA (Scheffe, p<0.01, n=19-89.)

We measured the input of NH4

+ and NO/ through the rain and the changes ofthe contents
in throughfall, branch leaching and stemflow (Fig.2). The decline of nitrogen concentrations of
rain during its passage through the canopy might be due to foliar uptake by the phorophyte,
epiphytes, and epiphylls. On the other hand we observed an increase of NH 4

+ and N O / contents
in the branch- and stemflow resulting from leaching processes (Fig. 2). Since the plants largely
reflect the isotopic signature of their sources we compared the 615N of epiphytes including
mosses and lichens in the different canopy strata ofthe phorophytes. The results in figure 3 show
a significant increase in the 615N from the outer, exposed canopy to the lower, mostly shaded
stem area. This was most probably the result from a shift in reliance on allochthonous sources
(atmosphere) of exposed epiphytes to dependence on autochthonous sources (canopy soil) of
epiphytes growing in lower canopy strata and on stems. Further analyses of 615N signatures of
NOj- and NH4

+ in rain and intercepted samples along the throughfall path might add information
on nitrogen use and nitrogen isotopic exchange in tropical rainforest canopies.
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