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isotopic fractionation associated with these different nénagsimilation pathways, and

(c) the system is not as nitrogen-limited, and therefore there is more discrimination
against®N (Evans, 2001). The preferred form of nitrogen for plankQs; however

other inorganic forms of nitrogen are utilized by plants in nitrogen-limiting environments
(Hogberg, 1997).

Nitrogen allocation within a plant changes throughout the growth cycle which also
contributes to intra-planf®N variability. Storage of nitrogen, amongst other nutrients
and photosynthates, declines with rapid growth and recovers when growth stops or the
plant undergoes senescence. Typically, later in the growing season there is the
development and/or replenishment of nutrient stores. This competes with growth (Chapin
et al., 1990) and therefore can influence folfaN expressed by the plant based on

which phenomenon is more dominant. This is further confounded by the reabsofption o
nitrogen which also can influence tiféN expressed by the plant. In a meta-analysis,
Aerts (1996) demonstrated that ~ 50% of the nitrogen in mature leaves are resorbed
during senescence. Nitrogen resorption is controlled by a variety of factorgssath
moisture and sink strength, and therefore is variable based on the factors that are

dominant which in turn contributes to intra-plafitN variation.

1.5.2  Environmental Controls on /**N

Along with the variable/*®N of nitrogen sources and the effects of nitrogen uptake,
assimilation and translocation in the plant, nitrogen demand and availability also affect
15N discrimination (Evans, 2001). Any environmental factor that affects water availability
will ultimately affect the openness of the nitrogen cycle and nitrogen availability, and

thus the amount PN discrimination (Austin and Vitousek, 1998; Evans, 2001; Murphy
and Bowman, 2009). Decreasing water availability increases the amount of nitrogen
exchange between the atmosphere and soll, thus effectively increasing the openness of
the nitrogen cycle. Because there can only be one limiting resource at a given time, when
water becomes more limiting than nitrogen, there is an excess of nitrogen relative to soill
water. This, in turn, means that nitrogen in the soil is more prone to volatilization and/or

denitrification because it is not being cycled as tightly by plants. Both volatilization and



