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as 1 km? is difficult because of heterogeneity in vegetation
and soils. We therefore explored the effects of three types and
three levels of fertilizer in replicated tests on smaller plots that
were matched for vegetation composition. The levels of fertili-
zation were chosen to mimic and exceed those used in the
larger scale study.

Fertilization experiments in the boreal forest to date concen-
trated on the growth responses of a dominant tree species (e.g.,
Picea glauca; Van Cleve and Zasada 1976; Chapin et al. 1983)
and on the distribution of added nitrogen among biotic and
abiotic ecosystem components (Morrison and Foster 1977). In
this study, we document the responses of a spectrum of boreal
plant species (graminoids, herbs, shrubs) to fertilization.

Study area

Our study plots were located in the Shakwak Trench, a 5- to 10-km
broad valley at 900—1000 m above sea level. White spruce (Picea
glauca (Moench) Voss) is the dominant tree, with occasional stands
of aspen (Populus tremuloides Michx.) and balsam poplar (Populus
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standardized species of shrub to centre the plot on.

Four treatments were randomly assigned to the plots, giving a
randomized block design. From 15—21 June 1988 we applied fertilizer
by hand in the following treatments: (i) 0, (ii) 25 g/m> N as N—P—K
(34:51:6), (ifi) 25 g/m* N as ammonium nitrate, and (iv) 125 g/m2 N
as ammonium nitrate. In late May 1989, we fertilized again at the
same rates with the exception of treatment (ii) where we fertilized at
12.5 g/m? N as ammonium nitrate. The fertilizer was applied differ-
ently in the 2nd year to this treatment to mimic changes in aerial
application of fertilizer to the 1-km? blocks used in the parallel
study. This did not affect our analysis because it was based on ordinal
rather than interval variables, i.e., it tests for an increase in response
as nitrogen levels increase. The four treatments thus averaged O,
18.8, 25, and 125 g/m? of N over the 2 years (we will refer to these
treatments as 0-N, 18-N, 25-N, and 125-N). These fertilization rates
span those used in tree fertilization studies in the boreal forest. For
example, Morrison and Foster (1977) applied 30 g N/(m? - year) to
jack pine (Pinus banksiana Lamb.) and Van Cleve and Zasada (1976)
applied 56 g N/(m? - year) to a Pinus glauca stand.

Sampling procedures
All vegetation sampling was done in 1989. Herbs and grasses were
sampled at peak live biomass (mid-July for herbs and mid-August for
grasses) and shrubs after growth had ceased (early September).
Within plots, grasses showed variation in distribution due to patchi-
ness. We divided each plot into quarters, randomly placed a 20 X
50 cm quadrat within each quarter, and then combined samples from















