CHAPTER 7

Community Ecology

seded to sustain the exploited species. Top predators SUC_hI as humane s
H(.Lj‘ s such as cattle) can easily tip the balance of a competitive eq‘-‘ﬂibrium Majq,
ﬁ:;'i:—,'ﬂhued f;p(‘.(jics is replaced by another species h[hal the preFlalor OF gray O thy,
not be prepared to use. In the real world, e.xamples of such sh‘llﬁs are beip
mented ever more often as human bcrr}gs strive to become more efficien at hicu.
hunting, and harvesting plants. This situation poses both a challenge anq - nhg‘
one-species harvest systems and monocultural systems (such as one-crop agrjmlmre)ger;
inherently unstable because, when stressed, they are vulperab{e 1o COMpetitiqy, are
ease, parasitism, predation, and other negatwe.interacnons. Some eXampleg D‘f'[h-“
general principle are to be found in the fishing 1ndu51_ry. Is

Myers and Worm (2003) evaluated the effects of industrial ﬁShing on fish ¢,
munity biomass and composition for large predatory fishes in four continemal_'shg}
and nine oceanic systems. They estimated that large predatory fish bio il
about 10 percent of pre-industrial levels. They concluded that the decline of far Y
predators in coastal regions has extended throughout the global ocean, resyltin ige
serious consequences, such as relatively low economic yields. Thus, the rﬁducﬁdﬁ oril'
fish biomass to low levels may compromise the sustainability of the ﬁs_hjng industyy
and will require a global management approach to address its consequencas, Ty

« The stress of predation or harvest often affects the size of indiViduaIs:in.the 4
ploited populations. Thus, harvesting at the maximum sustained yield leve] usually
reduces the average size of fish, just as maximizing timber yields for volume of %o q
reduces the size of trees and the quality of the wood. As reiterated many times in i

book, a System cannot maximize quality and quantity at the same time. In a classic

interaction as asymmetrical competition. Amensalism is just one evolutionary step
from interactions such as allelopathy (— +),

Classic examples of allelopathy can be cited from the work of C. H, Muller, who
studied inhibitors produced by shrubs in the vegetation of the California Chnparral.

VOlatﬂe toxins (notably cineole ang camphor) are produced in the leaves and acct-
mu?;:; m.rhe_soil_dnﬁngthgdry.mfl to such an extent'that whe mmmn
belt ampny o Rination and subsequent growth of ceoil ings is inhibited in a wide
bEh nd each shrub group. Other shrubs produce water-soluble antibiotics of 3
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Table 7-2

6 Paositive Interactions: l:nmmensalism,
Cooperation, and Mutualism

Statement

Community Ecology

Comparison of apparent and cryptic plants \

Cryptic plants \
Apparent plants —_ryp
= 7 T Rare ’—\
Common

Woody perennials Herbaceous annuals
Slow growing (competitive) Fast growing (fugitive)
Late seral stages Early seral stages
Certain to be found by herbivores Protected from herbivores in time ang
space
Produce expensive antiherbivore Produce inE{xpens}ve Cf‘_l&micaj defengeg
defenses (such as tannins) (such as poisons or toxins)
Quantitative defenses constitute Qualitative defenses may be broken down
effective ecological barriers to by detoxification mechanisms
herbivores
—
Source: After Pianka 2000.
Attempts have been made to generalize about the coevolution of herbivores and

plant antiherbivore tactics. Feeny (1975), for example, argued that rare or ephemers)
plant species are difficult to find and, hence, are protected in time and space. More.
over, he asserted that such cryptic plants have evolved a diversity of qualitatiye de-
fenses, such as chemically inexpensive poisons and toxins. that constitute effectiye
evolutionary barriers to herbivory by the herbivores most likely to find cryptic plants.
In contrast, Feeny reasoned, abundant or persistent plant species (apparent plants)
cannot prevent herbivores from finding them either in ecological or evolytio,
time. Such apparent species appear to have evolved more eXpensive quantitative de-
fenses, such as leaves high in tannins and antiherbivore defense chemicals, and adap-
tations such as tough leaves and thorns. J

Table 7-2 summarizes the coevolutionary differences between plants with highand
low apparency and quantitative versus qualitative defenses. Readings on this topic

include D. F. Rhoades and Cates (1976): Futuyma (1976): Futu e
(1983); Palo and Robbins (1991); Gershenzon (1994); and Hunter)EIZIBaOO).







rows of large sea worms (Erechis) and burrowing shrimp
Thts array of commensal fish. clams. polychaete worms, and cra
ed food or waste materials from the host. Many:
found associated 1

ut some apparently are
ensalism 10 4 S
[ some kind; this I‘elatransbl

ur a short step from comm

gain by an association or interaction o
cooperation. W. C. Allee (1951) studied and wrote exte

*stressed the importance of cooperation and aggregation
frequently termed the Allee principle of aggregatio

: that cooperation between species is to be foun
to the sea for an example, crabs and coelenterat
The coelenterates grow on the backs of the crabs (an
by the crabs), providing camouflage and protection (as ¢
cells). In turn, the coelenterates are about an
when the crab captures and eats an: i e

In the precc'ding' example -




