
OIKOS 93: 332-342. Copenhagen 2001

Root traits associated with nutrient exploitation following
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savanna
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Experiments were conducted to evaluate root traits associated with nutrient exploita
tion following defoliation in three coexisting perennial grasses in a semi-arid savanna.
Root length density was determined within soil cores directly beneath plants, nitrogen
uptake was evaluated by excised-root assay with CSNH4)2S04, and mycorrhizal root
colonization was estimated by observation of root segments. Root length density was
lowest for Bouteloua curtipendula, intermediate for Eriochloa sericea, and highest for
Aristida purpurea indicating that root length density was a more important trait for
the mid-seraI than the late-seral species. Rates of lSN uptake were greatest in the least
grazing tolerant late-seral species, E. sericea, intemlediate in the mid-seral species, A.
purpurea, and lowest in the most grazing tolerant late-seral species, B. curtipendula.
Two successive defoliations reduced 'SN uptake 60% in the late-seral species with the
greatest uptake rate (E. sericea), but not in species with lowest uptake rates (B.
curtipendula). Root length colonization was consistently high (33-61%) in all three
species suggesting that these C4 perennial grasses may function as obligate my
cotrophs. Contrasting responses among the two late-seral species indicate that the
least grazing tolerant species, E. sericea, appears best adapted for nutrient exploita
tion while the most grazing tolerant species, B. curtipendula, appears best adapted for
efficient nutrient retention. Contrasting responses of nitrogen uptake to short-term
defoliation parallel the population responses of these two coexisting late-seral species
to long-term herbivory. These data indicate that herbivory may shift interspecific
competitive interactions by mediating nutrient exploitation and that a trade-off may
exist between nutrient exploitation and herbivory tolerance in these species.
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Numerous physiological and morphological traits have
been associated with effective resource acquisition and
competition in plants. Plants in unproductive environ
ments are often characterized by low rates of nutrient
absorption, effective nutrient retention and slow growth
rates to maintain a balance between resource demand
and availability (Grime 1979, Chapin 1980). In con
trast, plants in productive environments are often char-
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acterized by rapid rates of nutrient absorption and
growth to exploit greater resource availability. How
ever, the ability to predict competitive outcomes on the
basis of plant traits becomes more difficult as the
competing plants become more similar in form and
function (Keddy and Shipley 1989). Functional similar
ity has been hypothesized to promote species coexis
tence by minimizing the intensity of interspecific
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