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Abstract: Nutrient diffusing substrata were used to determine the influence of inorganic nitrogen (N) and phosphorus (P)
availability on community respiration (CR), gross primary production (GPP), and chlorophyll a (chl a) on inorganic and
organic substrata. We incubated substrata in nine streams each in a total of nt iT*
(ecoreginic)-2 TDhylla



N-limited, P-limited, co-limited by N and P, or not limited





Table 1. Study stream locations, land-use classifications, and physical and chemical characteristics.



Table1

(concluded

).





strata did not provide an outside source of carbon to hetero-
trophs. In the infrequent cases of nutrient limitation, refer-
ence streams were never P-limited and urban streams were
never N-limited, whereas agricultural streams had cases of





WY, lowest in PR, and approximately the same across all
other sites (Fig. 3c; one-way ANCOVA, p = 0.006), but the



all impact of agriculture and urban land use on streams. For
example, we found that KS was highly impacted by human
land use despite the low percent agricultural land use in
each catchment, probably arising from a combination of typ-
ically low nutrient reference conditions and extensive fertil-
izer application associated with agricultural land use specific



al. 1993; Gessner and Chauvet 1994). Overall, heterotrophic
nutrient limitation by N or P will be mediated by substrate
carbon quality on which heterotrophic colonization occurs.

Measurement of CR includes both heterotrophic and auto-



Finally, our results support recent studies that suggest the
importance of using ecosystem metrics to investigate stream
health (Bunn et al. 1999; Fellows et al. 2006). Although
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