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_Lhere is doubt about the extent of the overpopulation, and there is no evidence that
it was due solely to the removal of predators. Cattle and fire may also have played a
part. Caughley believed that irruptions of ungulate populations are more likely to re-
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OF special interest are organisms intermediate between predators and parasites
—for example, the so-called parasitic or parasitoid insects. These organisms often
can consume the entire individual prey, as does the predator, yet they have the host

specificity, high biotic potential, and small size of the parasite. Entomologists have
propagated some of these organisms artificially, using them to control insect pests. In
general, attempts to make similar use of large, unspecialized predators have not been
successful. For example, the mongoose (Herpestes edwardsi) introduced in the Carib-
bean Islands to control rats in sugarcane fields has more severely reduced ground-
nesting birds than rats. If the predator is small, is specialized in its choice of prey, and
has a high biotic potential, control can be effective.

Most general theories proposed to explain the 1rog¥uc structure of plant comm-
nities pay little attention to the potentially profound mﬂugncc of nsect hcrbwor;:ls.
Indeed. most theories of trophic interactions and community regulation suggest that
| i 1 have little influence on terrestrial vegetation, particularly on net
g 5 mll for example, Hairston et al. 1960, Oksanen 1990). Many ar-
primary production (see, fo ple,

Figure 7-7. Results of the chosmm
tight in a southern Appalachian region,
lstrating the extreme effect that a par
it organism (fungus, Endothia para-
$%3) introduced from the Old World
&d0n 2 newly acquired host (American
Mestnut tree, Castanea dentata).
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Figure 7-8. The plot on the left was
sprayed with insecticide for eight years
and is dominated by a dense stand of
the goldenrod Solidago altissima. Sur-
rounding plots were left as unsprayed
controls. This photograph was taken two
years after an outbreak of the chryso-
melid beetle Microrhopala vittata defoli-
ated numerous stems of S. altissima.
These outbreaks occur every 5—15 years
and typically exert a strong influence on
standing crop biomass (after W. P. Car-
son and Root 2000).
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gue that predators and parasites keep insect herbivores from causing major damage tq
their host plants in terrestrial communities (Strong et al. 1984; Spiller and Schoener
1990; Bock et al. 1992; Marquis and Whelan 1994; Dial and Roughgarden 1995) angd
that insf:c{til he:bivo(r:ls typically consume only a small amount of the available ne.[ pri-
m roduction (Hairston et al. 1960; :
Roag 1% e t al. 1960; Strong, Lawton, et al. 1984; Crawley 1989:
.A different view holds that insects only damage or consume a small amount of
their host plants because most plant species are well defended or have low nutriti 0l
vaIue_ (Hartley and Jones 1997). Lawton and McNeil (1979) suggested that he1 b(?m
rous insects are caught between the interacting forces of predators and par T o
:’I:: “c:ne hincll dasncLlh unpala;able or low-quality plants on the other Regardlgss gﬁ:’fﬂiﬁ
view one holds, the conclusion is the same: herbivorous insects -w-ill have a negligible
gg‘;i‘;el"ggga? Co;mnucllmy structure, composition, and productivity (Pacﬁlagland
W nfxfixiﬁa‘n ’,(ngwley (1992) concluded that “herbivores often have
e nities,” although later Crawley (1997) d
insufficient number of studies of insect herbiy f . ki e e
More recently, however, it has been fou el L
st e een found that the removal of arthropods can also
(1985) and W. P Cargédn alignll'{mum[y s
herbivorous insects with insectii?ﬁl e .demons“ated that the exclusion of
and plant species composition & causes major changes in flowering frequency
i old-field communities. W. P. Carson and Root
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tion and light levels: D

Thus, M. vittata functi::f:; ;O:i:mns persist.ed for years following the outbreak
directly increased the Sl i‘,__t':"ftone species. Furthermore, insect herbivory in-
cession by speeding up the lransio' invading trees, thereby increasing the rate of suc-

W B A (2000}110“ of this o_ld field to a tree-dominated stage.
portant in community dynamiﬁs biirg;-‘edthﬂm insect outbreaks may be extremely im-
munity regulation, The observations (T‘—' h: e PO
ically irrupt (pulse) and reduce the ab)t t native phytophagous herbivores period-
(2) that these outbreaks e el e planis specles,
thei hosm e et ::a? Dﬁrc::k more readily in dense or lush concentrations of
e 1Ung-1{ved PR outbreak may occur more than once during the life span

o PG 108ty ggest that insect outbreaks may play a very important role in
plant community regulation and dynamics.

As manipulators of ecosystems, human beings are slowly learning how to be a
prudent predator (when and how much biomass to harvest without damaging the
system or relationship). The problem can be approached experimentally by setting
up test populations in microecosystems. In one such experimental model, shown in
Figure 7-9, guppies (Lebistes reticulatus) were used to mimic a commercial fish pop-
ulation being exploited by humans. As shown, the maximum sustained yield was ob-
tained when one third the population was harvested during each reproductive pe-
riod, which reduced the equilibrium density to slightly less than half the unexploited
one, Within the limits of the experiment, these ratios tended to be independent of the
carrying capacity of the system, which was varied at three levels by manipulating the
food supply. . .

Une-species_.-_;modéls-ofttn prove to be uvers_imphﬁcauons, becaqu: they do not
account for competing @_gcia's;that may respond to the reduced density of the har-

by increasing their own density and using up food or other resources
vested species by increast g th

Figure 7-9. Biomass and yield in test

populations of the guppy (Lebistes rer
ticulatus) exploited at different rates
'shown as percentage removal per re-
productive period) at three different diet
'f::.rels, The highest yields were obtained
“hen about one third of the population
"2 harvested per reproductive period
?}T—d Mean biomass was reduced 10 1ess

n half that of the unexploited popula-

i 1
o1 lyield curves skewed to the left) (af-
ter Silliman 1969)
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