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Abstract. An understanding of the mechanisms controlling nutrient availability and retention in and
across ecosystems allows for a greater understanding of the role of nutrients in maintaining ecosystem
structure and function. To examine the underlying mechanisms of phosphorus (P) cycling in northern
peatlands, we compared the retention and movement of P across a natural hydrologic/pH gradient in
nine peatlands by applying as a light rain an in situ tracer amount of 32PO4

−3 to track changes in P pools
(vegetation, soil, microbial) over 30 days. The 31P concentrations of available P, microbial P, and the
root P at 10–20 cm did not differ across the gradient, although total soil P and aboveground vegetation
P content (!g m−2) increased from bog to rich fen. Total retention of 32P in the first 24 hours of appli-
cation was greatest in the bogs and intermediate fens (90–100%) and was very low (20–50%) in the rich
fens. Retention of P in the different pools was dependent on the type of peatland and changed with time.
In the first 24 hours in the bogs and intermediate fens, the microbial pool contained the largest amount
of 32P, but by the seventh day, the aboveground vegetation contained the largest amount. In the rich fen,
the recovered 32P was almost equally divided between the aboveground vegetation and the litter layer
with very little in other pools. Therefore, although bogs and intermediate fens have a small total P pool,
they have similar P availability to rich fens because of rapid cycling and efficient retention of P.

Introduction

The most limiting nutrient to ecosystem production is theorized to be tightly con-
trolled and retained in order to maintain ecosystem stability (Aerts 1999). How-
ever, increasing anthropogenic nutrient loading directly affects ecosystems through
alterations in primary production (Davis 1989; Berg and Tamm 1991; Chapin 1998),
nutrient cycling, nutrient retention (Richardson and Qian 1999), and plant commu-
nity dynamics (Craft and Richardson 1997; Jonasson et al. 1999). A knowledge of
mechanisms and interactions governing nutrient cycling and retention within a sys-
tem can lead to better predictions of consequences to anthropogenic disturbances
and potential extrapolation to a more general theory (Hedin et al. 1995; Jonasson et
al. 1999). Greater clarification of ecosystem nutrient cycling will be gained through
the analysis of the least impacted sites and utilizing this as a reference point to
further study (Hedin et al. 1995).
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