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Introduction

This study investigated the causes of annual variability in peak aboveground biomass,
net ecosystem productivity (NEP) and gross ecosystem productivity (GEP) during an

eight-year period (1999-2006) In a northern Great Plains mixed grassland near
Lethbridge, Alberta. We tested for a relationship between growing season precipitation 0
and productivity, determined whether soil moisture carry-over from the previous fall- Az
winter could alter this relationship, and investigated the interaction between soil moisture | = AR A
and temperature controls on productivity. ~ NEP, evapo-transpiration (ET) and _ s
meteorological variables were measured continuously at the site from 1999 to 2006. = e IR L T
Live (green) aboveground biomass and leaf area index (LAI) were measured bi-weekly e e
during the growing season, and subsamples of biomass were analyzed for total nitrogen
and phosphorus contents. Precipitation data were measured nearby at the Lethbridge
airport by Environment Canada. Bimonthly values of the Multivariate ENSO Index (MEI)
for 1950 to 2007 were obtained from the National Oceanographic and Atmospheric
Administration (NOAA).
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average for 1950-2007. In particular, this effect was observed in June and July,

strongly correlated with
annual NEP and GEP. 5 S
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when grassland plants normally undergo their peak rates of growth and

development.

Aboveground biomass and
ecosystem CO, uptake were
generally higher in years with an
average MEI value for April/May
to September/October that was
greater than zero (l.e. more
similar to El Nino conditions), and
lower In years with an average
MEI value near or below zero (i.e.
neutral or more similar to La Nina
conditions). However, the two
driest years (2000 and 2001) had
MEI values near zero, indicating
that La Nina and the ENSO cycle
were not the primary cause of the
low precipitation and warm
temperatures apparent in those
particular years.
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