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In a variation on the green algae
whole effluent toxicity (WET) test,
N, P, or N+P were added to site
water, 1noculated with
Pseudokirchneriella subcapitata (the
algae formerly known as
Selenastrum capricornutum) and
incubated for 12-14 days until
maximum standing crop was

Duckweed Nutrient Addition Experiments

Duckweed (Lemna minor) is a true macrophyte that obtains nutrients After 11 days, we measured duckweed biomass, number of plants, number
through water. Growth was tested in separate phosphorous (P) and nitrogen  of fronds, root elongation, and algae chlorophyll a and biomass. With P
(N) addition series: additions, clear thresholds of increased growth and P saturation were
captured. With N additions, no thresholds were obvious. Nearly 90% of P
and 80% of N were taken up 1n the treatments with high growth. These
percent nutrient removals at fairly low plant densities likely relate to the

Introduction Findings
In 2007, the U.S. Geological Survey’s National Water  of eight agricultural regions being studied nationwide

e added P to stream water that had very low ambient TP (8 pug/L) and

Preliminary review of data collected in  upper Snake River basin ecoregion, typical TN (~1200 pg/L) for the region
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Initial ambienttotal nittogen 1277 pg/L (all treatments, no amendments) Initial ambient total phosphorus 28 pg/L (all treatments, no amendments)

Relations among Nutrients, Algae, and
Macrophytes

nuisance plant growth, noxious algal blooms, anoxia,

and fish kills. The U.S. Environmental Protection Nutrient diffusing substrates were
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Approach

In stepwise linear regression, two The percentage of stream bottoms
factors, total nitrogen and mean covered by submerged aquatic
temperature for the month prior to macrophytes (AQM) had no direct
sampling explained half of the variability relation to nutrients in water, but two

in periphyton biomass attached to rocks  factors, sediment phosphorus normalized
(ash free dry weight, AFDW). Some to 1ron and shear stress from flow
theoretically important metrics turned explained over half of the variability in
out to be unimportant in the AFDW the data.

regression, including phosphorus, flow

disturbance as shear stress, invertebrate

grazer biomass, and light availability.

The use of consistent national protocols allows
comparisons across large geographic areas, but may
not be well-suited for all regions. The NAWQA dissolved oxygen changes to estimate whether
protocols emphasize algae, whereas 1n the upper streams were processing nutrients or just passing
Snake River basin streams, rooted aquatic plants may nutrients downstream

be abundant. Thus, we added biomass measures of
rooted, submerged aquatic plants (macrophytes,
AQM) and sediment nutrient chemistry to the national
protocols. Aquatic macrophytes usually are thought to
get nutrients from sediment rather than from water.

» estimated, at a subset of sites (n=7), stream
metabolism using diurnal upstream-downstream

Future Plans: Examine Seasonal Patterns across Landscapes

Future plans include: For example at the Camas Creek site, concentrations of

e attempting to synthesize the field surveys and lab responses nutrients, algae, and dissolved organic carbon (DOC)

* t0 examine seasonal patterns in nutrients, other concentrations sampling during the late summer were greatly
environmental factors, biological response variables different from other times of the year.

* studied seasonal changes 1n nutrient and biological
conditions at a subset of sites (n=8)
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