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Figure 7-3. The case for coexistence 6 -
in populations of clover (Trifolium). The lsea
graph shows the population growth of B s
two species of clover in pure (growing o 2
alone) and in mixed stands. Note that the B PR T. fragiterum (Pure)
two species in pure stands have a differ- / ,” ‘.\
ent growth form, reaching maturity at dif- / 7l X
ferent times. Because of this and other 4 - T M

! @ b

/ /7~ T. repens (pure)—>,

differences, the two species are able to
coexist in mixed stands at reduced den-
sity, even though they interfere with one
another. Leaf area index is the ratio of
leaf susface area to soil surface area in
cm?*/em? (redrawn from Harper and Clat- /
worthy 1963). 2] ,’.
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clusion in paired species of beetles (Tribolium) and of coexistence in two species of
clover (Trifolium).

One of the most thorough long-term experimental studies of interspecific com-
petition was carried out at the University of Chicago in the laboratory of Thomas Park
(Park 1934, 1954). Park and his students and associates worked with flour beetles
especially those belonging to the genus Tribolium. These small beetles can complete‘
their entire life history in a very simple and homogeneous habitat, namely, a jar of
flour or wheat bran. The medium in this case is both food and habitat for Ia;'vae and
adults. If fresh medium is added at regular intervals, a population of beetles can be
maintained for a long time. In energy flow terminology, this experimental setup is a
stabilized heterotrophic ecosystem in which imports (subsidies) of food energy bal-
ance respiratory losses. 2
- ﬂ}'ishghlgl\;emgators fou'nd that when two different species of Tribolium were placed

ot e e other continued to thrive. One species always “wins,” or to put i
' ay, two species of Tribolium cannot survive in thi i -habitat
microcosm. The relative number of indj iduals I th]s‘ e
B e Eg uals of each species originally plac.z_d in
s s ot affect the eventual outcome, but the climate
. V€ 2 great impact on which species of the pair wins
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Browth rates diffy
; ered gn)

Ways win. The Presence f}l’mOd-eramY. the species with the highest rate did not al-

Feener (1987

escribed C" Vitus N one population could easily tip the balance.
ance betweep, 45¢ In which 4 Parasitic fly altered the competitive bal-

WO specieg

COMperis: of.ams_ 1 BENetic strains within the Population may dif-
Petitive ahiy,, -

Some of ¢, ; :
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stud}es, shown i, Figure 7.3 'rﬂlifz;t?.n? CI"“W’onhy 1963). The results of one of these
SPecies of clgye / 5 SiE

rto 52 how a difference in growth form allows two
€OEXist in the same eénvironment (same light, temperature, and
SPecies, Trifolyy,

e Jragiferum has longer petiol
Y
?hlzl ;’Eoidlebilisr:er_g}:a WIng species, especiall}% after T. repens has passed its peak, and
other, but by th g shaded OUL. In mixed stands, therefore, each species inhibits the
exicin s complete their life cycle and produce seed, even though each co-
XIS[TS at areduced density. In this case, the two species, although competing strongly
fmora l-lght’ could coexis because their morphology and the timing of their growth
Gifiered L Harper (1961) concluded that two species of plants can persist
together if the Populations are independently controlled by one or more of the fol-
lowing mechanisms: (1) differen nutritional requirements (such as legumes and non-
legumes); (2) different caye ;

times (like the clover just described). -
Brian (1956) was among the first to distinguish between indirect or exploitation

competition and direct or interference competition. Interference competition appears

more frequently as we move up the phylogenetic tree of animal.hfe, frcm_n simple
filter-feedi 1g protozoans and cladocerans, which usually compete in gathenng fof}d,
to vertebrates, with their elaborate behavioral patterns of aggression and territorial-
1ty S-Io {1964) concluded on the basis of competition experiments m.lh Hy-
dra that these two types of competition overlap but that it is useful to d1st1ngfuzsh bﬁ-

(2 g e - : | pattern emerging from the
tween the two processes on theoretical grounds. A genera TC
Hteratire on paﬁiﬁqn--ijs that competition is most severe—and c_ompemwe ex-

ision osthkely to occur—in systems where immigration and emigration are gb—
CIT.—_'SIQII md Ce J su ch as in laboratory cultures or mesocosms or on islands or other
e .c;rl- = :::ms ’wil,h substantial barriers to inputs and outputs. The probability of co-
en:its::ncseyfsfhigher in the more typical open Sys{e?as 0}5 nature. RN
i ition in plants in the field een much studied an . -
Interspecific cgmpet.:mon 2 in bringing about a succession of species (as
believed to be an important factor in bringing :
erally b e ot Chapter 8). The strongest evidence regarding the importance of
will be -descnbed. m _ co‘ ﬁom studies of how species respond to experimental ad-
com??ﬁﬁo_l}'@ mnm!m-pom tial competitors (Connell 1961, 1972, 1975; Pagle 1;3;:;
(o) dsicsayof e
1984 Haustoi? ST lendid example of a well-designed field experiment. :
in natural settings 1s a Sp ducted on the rocky coast of Scotland, where two barnacle
's investigation was Concues ions in the intertidal zone. The smaller of the
e different locations in . the larger
speCIEStYP‘ﬁHY gy llatus, occurs higher in the intertidal zone than the larg
two species, Chthamalus 5‘; ;?:j ?-‘%A presents a “barnacle model” based on the ex-
——— us glandula. Fi . intertidal zone on a rocky eastern seacoast
species, Balanus glar f1. H. Connell. The interti
perimenta’ ﬁ]}dﬁﬁg 'J' =4
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d on calcareous soils, whereas anot

Rhododendron (R. hirsutum), is foun . her ¢ .
(R. ferrugineum) is found on acidic soils. The requirements of the two Species Pecieg

- g Sto > soil, so there is never a; e
that neither can live at all in the opposite Lype . 1Y actug
Teal (1958) made an experimental study of habita; leo

it reen them.
g?;ﬁ:r;esbe:{‘fgzgler crabs (Uca), which are usually separated in their ocey oy
salt marshes. One species, U. pugilator, 1s fﬂuﬂd on open, sandy flats; another, () n
nax. is found on muddy substrates covered with marsh grass. Teal found thyy One .

; ) at of the other even in the absence of th, 0&1&{

cies would tend not to invade the habit S
ies i TOWS in its preferre
because each species would dig burrows only in its pre substrate. The T,

of active competition, of course, does not mean thm‘com].netilion in the pas can he
ruled out as a factor in originally bringing about the isolating behavior,

Two closely related species of aquatic birds, the shag (Phalacrocorax aristotel)
and the cormorant (P carbo), are found together in England during the breeding sea-
son, but feed on entirely different kinds of fish. Therefore, they are not in direc com.
petition for food resources (that is, the niche of the two species is different). This is o
example of neutralism (0 0) as described in Table 7-1 and illustrated in Figure 7]
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5 Positive/Negative Interactions: Predation,
Herbivory, Parasitism, and Allelopathy

Statement

Predation and parasitism are familiar‘examples of interactions between two popula-

tions that result in negative effects on the growth and survival of one population and

positive or beneficial effects on the other. When the predator is a primary consumer
(usually an animal), and the prey or “host” is a primary producer (plant), the inter-
action is termed herbivory. When one population produces a substance harmful to
a competing population, ‘the term allelopathy is commonly used for the interaction.
Accordingly, there are a variety of + — relationships.

The negative effects tend to be quantitatively small when the interacting popula-
tions have had a common evolutionary history in a relatively stable ecosystem. In
other words, natural selection tends to lead either to a reduction in detrimental ¢f-
fects orto the elimination of the interaction altogether, as the continued severe de-
pression of a prey or host population by the predator or parasite population can only

K lead to the extinction of one or both populations, Consequently, a severe impact of
pr_ec:’tauon Or parasitism is most frequently observed when the interaction is of recent
:;gén (“Cfllll:nn two populations have just become associated) or when large-scale or
s :1:::; e gses::;etic;lmd in the ecosystem (as might be produced by huma_ﬂsii
il Ong term, parasite-host or predator-prey interactions en
coexistence (recall the discussion of reward feedback in Chapter 4)-

Explanation and Examples

1t is frequently difficult for students ‘

= . or for people i the subject
of Parasitism and predation objectively. Peopleph mmmagﬂmall .l % amethl: arasitic OF°
ganisms, whether bacteria OT tapeworms. AthllE] h ff Farth as l'Bd'




