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Studies in the NJ Pinelands have fotjnd that
nitrogen deposition changes abundance and
diversity of ectomycorrhizae (Dighton et al. 2004);
we were interested in discovering how lichens
mediate the soil response to nitrogen deposition
when nitrogen deposition occurs over lichen mats.
~ We added N-15 enriched NH;NO3; monthly to small
plots, collecting runoff water periodically, and
harvested soils and lichens at the end of the
_season. This allowed us to measure N uptake in the
growing and senescent parts of the lichens,
allowing us to compare lichen N use in temperate
forests with similar studies in boreal lichens
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N treatment . We added ammonitm nltram&tggﬁe%esﬁcosms at3
different treatment concentrations: i
+» OkgNh =1 (no excess nitrogen)
« 5kgN halyr! (low N deposition)
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Aboveground treatments. We}uere interested in whether the
biological activity or physical structure o the lichens waselmportant inN
cycling. We compared effects of 3‘zd|fferent aboveground treatments:

« Bare (no soil cover) ] . - 3
« False lichen (fabric) made of polyester mesh

« Lichen: Cladonia subtenuis, a common lichen at these sites 43
We arranged the lichen, false lichen, or control plot, in lysimeters, plastic
trays with a drainage hole at the bottom, and coIIected leachate in 2L
Nalgene bottles below the trays. -
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| Isotopic Enrichment: using 10% N-15 labelled NH,NO3, we were able
~ | to trace where the nitrogen from these additions goes. If there is no
difference in N accumulation with high levels of N deposition, we can
assume that the lichens are N-saturated.

(H an et al. 2010)).

STUDY SITE

Lysimeter arrays were set up
outdoors in open canopy
areas from June-November
2014 at Rutgers Pinelands
Research Station, New
Lisbon, NJ

RESULTS: Changes to soils

The soils with lichens on top retained moisture better than the
other treatments (Fig 1). But total leaching to groundwater over
the season was the same for lichens and fabric (Fig 2), suggesting
that the lichen effect on soil moisture was mainly due to shading
and not actually to fungal retention of water. Lichens leached
slightly less N to water (Fig 3)

Lichens slightly reduced NH,* concentrations in soils below
them (Fig 5) when low levels of N were added, but lichens let
about twice as much NH,* accumulate below them with high N
additions, and lichen effects were not significantly different
from the effects of fabric. Lichens also slightly increased
organic N concentrations in soils below them (Fig 4), but the
effect was also not significantly different from the effects of
fabric. The fabric-lichen functional equivalence suggests that | :
the physical structure of the lichens may regulate the
interaction with N, for example by increasing atmospheric
nitrogen absorption by providing habitat for microbes.

Figure 4: Soll cover increases delivery of organic N to soils Figure 5: Any aboveground cover keeps soil ammonium low
with high levels of N deposition

+0ka N/Halyr  +5ka NiHalyr  +50 kg NiHalyr

+0ka N/Halyr +5 kg N/Halyr + 50 ka N/Halyr

Figure 6: Growing parts of the lichen retain more added N
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Figure 7: Aboveground cover decreases N-15 retention in soils |
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