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The invasive forb Brassica nigra (black mustard) and the native tree Jug/ans californica (black walnut) 
are allelopathic species that suppress the growth of neighboring plants. This study evaluates how 
allocation to root, reproductive, and photosynthetic biomass in B. nigra was affected with proximity to 
J. califomica. We hypothesized that a joint suppressive effect would lead to lower root biomass
allocation in B. nigra near J. californica due to reduced interspecific competition. Our results indicate
that B. nigra plants growing near J. califomica had significantly lower root : total biomass ratios, and
provide insights into how to effectively control this invasive species.

Key words: Allelopathy, competition, invasive species biology, principle of allocation, Santa Monica 
Mountains. 

INTRODUCTION 

Riparian ecosystems have a history of invasion from alien 
plants (Richardson et al., 2007). Black mustard (Brassica 
nigra L.) is an r-selected plant species native to Europe 
and the Mediterranean that has been introduced into the 
riparian, annual grassland vegetation of Southern Cali
fornia (Bell and Muller, 1973). California black walnut 
(Jug/ans ca/ifornica L.) is a low growing hardwood tree 
endemic to Southern California (Keeley 1990). Both B. 
nigra and J. californica are allelopathic plant species that 
release chemical compounds into the environment which 
inhibit the growth of other surrounding plant species in 
the local area (Muller, 1969). The allelopathic properties 
of B. nigra have facilitated invasions of other plant 
species by inhibiting the annual grassland species of 
riparian ecosystems in Southern California (Bell and 
Muller, 1973). Success of invasive annuals can rely on 
resource allocation by reducing the investment into some 

organs in favor of others when interspecific competition 
for resources is reduced (Cheplick, 2006). Plant resource 
allocation can be observed by comparing the proportions 
of total biomass of the reproductive effort (flowers), pho
tosynthetic processes (leaves), and nutrient acquisition 
(roots). 

Understanding ecological variables, including the proxi
mity to another allelopathic species, which might change 
the patterns of resource allocation of B. nigra may lead to 
effective solutions for controlling the spread of this inva
sive species (Weston, 2005). The objective of our study 
was to investigate the changes in resource allo-cation of 
an invasive allelopathic plant species, B. nigra, within 
different proximities to a native allelopathic plant species, 
J. califomica, by analyzing the biomass ratios of different
plant organs. We hypothesized that (1) B. nigra allocates
fewer resources to nutrient acquisition (roots) within closer
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