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The importance of positive interactions, such as facilita-

tion and mutualism, as interactions that could determine 

the distribution and abundance of species gained recog-

nition in the 1990s. Previously, most models of com-

munity structure and organization were based on a 

combination of abiotic factors and negative biotic 

interactions. Thus, we (Bruno et al 2003) attempted to 

clarify how basic models of community organization 

such as stress gradient models (Menge and Sutherland 

1976) and the intermediate disturbance hypothesis 

(Connell 1978) might be modified by the recognition 

that positive interactions were at least as important as 

negative interactions.  At its core, each of these concept-

ual models is based on the conception of the niche as 

having potential limits set by physical factors, which are 

then restricted by competitors or predators. Neither 

recognizes the importance of facilitative interactions. 

Thus, as part of our paper about how conceptual theory 

in community ecology would be modified by the 

consideration of positive interactions, we discussed how 

positive interactions might alter this conception of the 

niche. We pointed out that in the same way that negative 

interactions can be thought of as niche-shrinking 

factors, positive interactions can be thought of as niche-

expanding factors. Because positive interactions often 

operate by habitat amelioration—changing the abiotic 

environment (Bertness and Callaway 1994)—we argued 

that, to the extent that the niche represents a physical 

entity, the niche of a species could be expanded beyond 

that of fundamental niche as a result of this kind of 

habitat modification. Rodriguez-Cabal and co-authors 

(2012) argue that the realized niche cannot be expanded 

by positive interactions beyond the fundamental niche, 

and offers an opportunity to clarify this point.  

 

 

 Our contention was that ignoring positive inter-

actions leads to the paradox that the fundamental niche 

could be smaller than the realized niche, as we stated in 

the text of our paper (Bruno et al. 2003), and Rodriguez-

Cabal et al. reiterate in their paper. What is at issue is 

how that paradox is resolved. However one resolves the 

paradox, there is no denying that species interactions 

can both expand and shrink the realized niche, nor can 

one deny that positive interactions allow species to 

occur in geographic areas in which they would other-

wise be restricted. These are the critical points of that 

section of our paper, and these points are not immed-

iately apparent in Hutchinson’s (1957) or others’ 

previous conception of the niche, which was why we 

deemed them worth pointing out. I think Rodriguez-

Cabal et al. mostly agree with those points, and so I 

won’t reiterate them here. 

 The main points of disagreement and confusion that 

have led to Rodriguez-Cabal et al.’s paper are: 

1. Is the niche a conceptual or a physical entity? 

2. Can the fundamental niche ever be larger in the 

presence of positive interactions than in their 

absence? 

Rodriguez-Cabal et al. provide several examples of 

cases in which positive interactions extend the realized 

niche of a species but do not alter its fundamental niche. 

They are correct in a conceptual sense, but not in a 

spatial sense: geographically, the niche has expanded, 

even if the physical conditions under which the species 

can occur have not changed. Consider the example of 

nurse plants, in which plants shade the substrate and 

reduce temperature or desiccation, facilitating the 

recruitment of other species that are susceptible to these 

stresses (see review by Callaway 1995). Bruno et al.
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(2003) argued that the spatial extent of the fundamental 

niche increased under such interactions. In contrast, the 

Rodriguez-Cabal et al. would argue that the environ-

mental factors that limit the fundamental niche of the 

seedlings growing beneath the nurse plant have not 

changed. Both viewpoints are correct. The fundamental 

niche in a conceptual sense has not changed, rather the 

environmental conditions in an area have shifted to fall 

within those specified by the fundamental niche. 

Rodriguez-Cabal et al. offer a similar example with the 

invasion of nutrient-poor soils by a nitrogen-fixing 

plant. The fundamental niche as physically mapped in 

space has expanded but the conceptual fundamental 

niche of the understory species has not changed (its 

nutrient requirements are the same, for example). So in 

this case, whether this represents an expansion of the 

fundamental niche or not depends on whether one 

conceptualizes the niche in an abstract sense, or as a 

physical location. Ecologists have argued about this for 

some time (e.g., Grinnell, Elton, Hutchinson and many 

others) and I’m not sure that it is productive to restate 

these arguments. We argued in our paper that most 

ecology texts, and probably most ecologists, ultimately 

consider the niche as a physical representation (and 

Hutchinson himself ultimately got there too). This could 

be a matter of debate, preference, or the particular 

question/application under consideration. See Chase and 

Leibold (2003) for an excellent review of the develop-

ment of the niche concept and its applications. 

 However, positive interactions can increase the size 

of the fundamental niche even if one considers only the 

conceptual definition of the niche. Consider the inter-

action between the alga and fungus that forms a lichen. 

The fundamental niche of the lichen is clearly different 

than that of the alga or of the fungus in that different 

environmental conditions are required, regardless of 

whether one is considering the geographical or concept-

ual niche. Rodriguez-Cabal et al. allow that “Facilitation 

may lead to an increase in the size of the realized niche 

beyond that of the fundamental niche only if niche 

evolution occurs” (p. XX), and presumably this is the 

sort of example they have in mind with that statement. 

However, species need not be involved in specialized, 

co-evolved relationships to allow positive interactions to 

expand the niche beyond its previous fundamental 

limits. Positive interactions between root symbionts 

(e.g., mycorrhizal fungi) and vascular plants extend the 

range of abiotic conditions (water, nutrients) in which 

the plant species can persist. In this case, the absolute 

nutrient or water supply rates needed by the plant may 

not have changed, but the amount of water or nutrients 

in the soil needed in order to fulfill those requirements 

has. Because the environmentally minimal water or 

nutrient requirements required for positive growth have 

actually changed, I would argue this does represent an

expansion of the fundamental niche in both the 

geographic and conceptual sense. Many plants can 

occur with or without mycorrhizae, and the broadening 

of the fundamental niche would not require populations 

that are, vs. are not co-evolved to the presence of the 

symbiont.  

 To be clear, in Bruno et al. (2003) and here I state 

that positive interactions can increase the fundamental 

niche, but this does not mean that all positive inter-

actions do so, as many of the examples in Rodriguez-

Cabal et al. demonstrate. We clearly illustrated this 

point that some positive interactions will extend the 

realized niche no further than the fundamental niche 

whereas others may extend it beyond the fundamental 

niche in our initial paper (see Figure 1a ii in Bruno et al. 

2003, similar to Rodriguez-Cabal et al.’s Figure 1). 

Some of the examples of expansion of the fundamental 

niche depend on whether one considers the niche a 

physical thing or a conceptual thing, but others do not. 

When positive interactions occur, a formerly limiting 

abiotic or biotic condition is alleviated, expanding the 

range of conditions and/or physical space under which a 

particular species can occur. This is the key point. 

Perhaps additional explicit tests of the niche-expanding 

effects of positive interactions would help clarify and 

illustrate this important phenomenon. 
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