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Abstract We describe an ontogenetic shift in nitrogen (N) 
isotopic values in 3w0 rosette-forming epiphytic brorne- 
liads. Leaf tissue N isotope values of small individuals of 
two bromeliad species (mean -6.2%) differed from those 
of large individuals within each species (mean -0.5%), 
Using references for potential N sources, we calculated thc 
relative contribution of autochthonous (soitderived 
through leaf litter) and allochthonous (atmospheric 
deposition) N wit13 a two-member mixing model. Atmo- 
spheric sources contributed as much as 77-80% of the N 
in smaIl individuals, whereas soil-derived N contributed 
%72% (conservative reference value) to 100% (less 
consewatlve reference value) of leaf tissue N in large 
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plants. Shifts in N source with increasing plant size may be 
important aspects of rainforest complexity, an under- 
studied aspect of ecosystem diversity. 
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Epiphytes live in low-nutrient environments penzing 
20003 and have evolved several modes of nutrient uptake. 
Epiphytic rosette-forming bromeliads carry out negligible 
nutrient uptake via holdfast-forming roots (Nadkarni and 
Primack 1989), so once their minute seed reserves arc 
depleted they depend primarily upon two nitrogen (N) 
sources: allochthonous (wet and dry atmospheric deposi- 
tion), and autochthonous (taken up by host trees from the 
soil, incorporated into leaves, and captured as falling leaf 
1 itter). 

We predicted that the source of N used by epiphytic 
bromeliads would shift from being primarily allochtho- 
nous when small (i.e., before development of a litter- 
trapping rosette) to primarily autochthonous as the roscmc 
(and therefore litter capturing efficacy) increases with 
plant age. Wc used stablc isotopes to characterize tissue N 
as a function of rosette size in two widespread, nmtropical 
cpiph ytic brornel iads, Gutmania tnorrosmcf~va (L.) Rusby 
ex Mez and Vrie.~eu glndiolifora (H. Wend].) Antoine. 
Our approach was based on the assumption that, if small 
individuals depend on allochthonous N, then their isotopic 
N values should be similar to those of reference plants 
known to rely exclusively on atmospheric sources. 
Likewise, if larger plants rely on autochthonous N,  thcn 
thcir isotopic values should be similar to those leaf titter 
and tissues of non-tank epiphytes known to be dependent 
upon litter-derived canopy soil for their N. 








