


(primarily nitrogen (N) and phosphorus (P)) are often

limiting to algae, bacteria and fungi in these systems

(e.g. Pringle



epixylon (Tank & Winterbourn, 1995, 1996; Tank &

Webster, 1998). This represents a modification of

bioassay techniques developed previously by Winter-

bourn (1990) and Corkum (1996).

Five replicates of each nutrient treatment for both

organic and inorganic substrata were placed on the









Fig. 3



nutrient limited; six streams on the inorganic GF ⁄F
filters (NC, TN, NM, PR, MI, OR) and four streams

on wood (NC, NH, PR, OR). Algal biomass on filters

was limited by N alone in only a single stream (NH),

but in three streams on wood veneers (AZ, NM, TN).

Nitrogen limitation with secondary P limitation was

more common for algae on filters (AZ, KS) but did

not occur on wood. Co-limitation by both N and P





Lower biomass after P addition occurred at only one

site (TN).

Comparing the magnitude of the biomass response



chemistry, light [as photosynthetically active radiation

(PAR)], whole-stream metabolism, stream tempera-

ture and depth (See Table 2). For algae, if there was a

significant response to nutrient addition, N limitation

(alone or in conjunction with P limitation) was most

frequent and chlorophyll a concentrations were most

strongly influenced by water chemistry and light (as

PAR). On GF ⁄F filters, chlorophyll a biomass response

to N addition was inversely related to water column

molar DIN : SRP ratios (r2 ¼ 0.52, P ¼ 0.02, Fig. 6),



organic substrata but, considering the low nutrient



nutrient-enriched substrata, but we only saw reduc-

tions in biomass in some P treatments and not the

corresponding N + P treatments. We never observed

such an effect in the N treatments, nevertheless, we

still acknowledge that grazing could have ‘masked’



(Kaushik & Hynes, 1971; Howarth & Fisher, 1976;

Elwood



N : P ratio is 20 : 1 if DIN is 10 lg N L)1 and SRP is

0.5 lg P L)1. Despite a DIN : SRP >16, the absolute

quantity of either nutrient that is biologically avail-

able is very small.

As an alternative to the hypothesis that nutrient









of lotic and lentic algal communities in a Texas (USA)

river. Hydrobiologia, 206, 61–71.


