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• Learn more about the most abundant group 
of living things!

• Become expert at identifying common  insects. 
• Learn to make and care for an insect collections

Insect Natural History and Diversity
Biology 495 -602

SS1 5/16 – 6/18, Noon – 3:30
at UA Field Station (Bath Nature Preserve)

http://www.sfu.ca/biology/faculty/elle/CGOP_

• Learn to make and care for an insect collections
• Explore how the natural history of insects 

affects Ohio’s Ecology.
• Many field trips.
• Develop Field Biology skills

http://photography.nationalgeographic.com/photography/photo-of-the-day/stallions-south-dakota-
pod/

Competition
Chapter 13

http://upload.wikimedia.org/wikipedia/commons/thumb/1/1f/W

http://hyenas.zoology.msu.edu/research/crocuta/interspecific-competition-and-anti-predator-behavior.html

Two-Species interactions

• How might the presence of one species 
affect another's abundance or fitness? 
– increase                +  (Facilitation)

decrease (Antagonism)– decrease               - (Antagonism)
– have no effect       0   (Neutral)

Pairwise Interaction Types

Effect on X Effect on Y Type of Interaction

0 0 Neutralism

- 0 Amensalism0

http://www.pollsb.com/polls/p2038776-ant_hill_
http://www.impactlab.net/2009/04/18/rare-all-female-ant-society-that-reproduces-by-cloning-discove

Pairwise Interaction Types

Effect on X Effect on Y Type of Interaction

0 0 Neutralism

- 0 Amensalism0
+ 0 Commensalism

http://charlesghigna.blogspot.com/2010/09/bird-nest.html

Pairwise Interaction Types

Effect on X Effect on Y Type of Interaction

0 0 Neutralism

- 0 Amensalism0
+ 0 Commensalism

- - Competition
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Pairwise Interaction Types

Effect on X Effect on Y Type of Interaction

0 0 Neutralism

- 0 Amensalism

http://www3.uakron.edu/biology/pollina

0
+ 0 Commensalism

- - Competition

+ + Mutualism

http://www.geology.iupui.edu/academics/classes/

Pairwise Interaction Types

Effect on X Effect on Y Type of Interaction

0 0 Neutralism

- 0 Amensalism

http://petcaregt.com/blog/bird-attack.html
http://www.nj.com/news/index.ssf/2010/04/nj_mosqui
to_control_officials.html

0
+ 0 Commensalism

- - Competition

+ + Mutualism

+ - Predation or 
Parasitism

Your Muddy Points 2011 Spring
58 replies

• Intraspecific vs. Interspecific (3)
• Self thinning (6) 
• Competitive Exclusion Principle (10)
• Mathematical models (26 total):

General (12)– General (12)
– Coefficients (6)
– Isoclines (8)

• Character Displacement (7)
• Other (5)

Intra- vs Inter-Specific Competition

• How are they different  and how are they 
the same?

• Planthopper example (fig 13.6)

http://www.everything.co.za/search/imhttp://visualsunlimited.photoshelter.com/image/I00003Pgm15skdDY

Types of Competition

• General Definitions of Competition
– Interaction that negatively affects both 

participants (- / -)
– Use of a resource that reduces the availabilityUse of a resource that reduces the availability 

of that resource to others
• Types of participants

– Within species (INTRA-specific)
• We used the Logistic model to understand this

– Between species (INTER-specific)

Intraspecific Competition in 
Animals (planthoppers)

http://gce-lter.marsci.uga.edu/public/taxonomy

http://www1.pms-lj.si/animalia/galerija.php?load=462

Fig. 13.6 Prokelisia marginata
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Intra- vs. Inter-Specific Competition

• Similarities
– Negative interaction via common use of 

limited resource

http://www.zoo.cam.ac.uk/zooone/news2010.html

Mechanisms of Competition
• Interference

– Actively prevent 
competitor from 
using resource

• hummingbird 
territoriality

• Resource (exploitation)

– Use resource 
before competitor 

– Deplete resource 
below levels 
profitable toprofitable to 
competitor

• Insects visiting 
flowers

http://bugguide.net/node/view/371662/bgimage

Intra- vs. Inter-Specific 
Competition

• Similarities
– Negative interaction via common use of limited 

resource
• Interference

R• Resource

• Differences
– Participants may be very dissimilar
– Unequal effects are common 'amensalism' (because 

they are together, one species suffers, other is 
unaffected)

– Exclusion of one species may result

http://hyenas.zoology.msu.edu/research/crocuta/interspecific-compethttp://ahs-enviro.blogspot.com/2009/11/blog-7.html

http://kennj.wordpress.com/

Self Thinning
• How does it work?
• What is so unique about it that it is widely 

accepted?
• Is that a dash or a ‘minus-sign’?
• Graphs
• -3/2, -1/2… ugh3/2, 1/2… ugh

1927 – Age 0 1998– 71 yrs

Self-
Thinning in 
Allegheny 
National 

Forest, PA

1937 – 10 yrs

1947- 20 yrs

1972 – 45 yrs

http://www.fs.fed.us/ne/warren/longterm.htm
http://diseaseecologyspring2010.wordpress.com/page/3



4

Self-thinning in ryegrass 
(Lolium perenne)

(After Kayes and Harper 1974)

http://www.bgu.ac.il/desert_agriculture/Popecology/PEtexts/PE-G.htm

http://www.zum.de/stueber/lindman/478.jpg

Self 
Thinning

• Population gradually 
changes to have fewer, 
but larger, plants

• Slope of -3/2:
– average plant weight– average plant weight 

increases faster than 
density decreases.

– There is no precise 
answer for why the slope 
is -3/2, although it has to 
do with:

• Weights increase with 
volume (power of 3)

• Densities increase with 
area (power of 2)

Silvertown and Charlesworth (google books)

Competitive Exclusion
• General
• Why can’t complete 

competitors coexist?
• How related to niches?
• Salt marsh grass 

example
• Barnacles
• Subtle Niche differences 

interesting

http://www.arthursclipart.org/ecology/ecology/page_01.htm

Competitive Exclusion
• When resources 

are limited, one 
competitor will 
‘lose’ (locally ( y
excluded)

http://assets.espn.go.com/photo/2008/0429/nba_g_nash_oneal_400.jpg

GF Gause
Timiriasev 
Institute, Russia 
1910-1986

Two species of Paramecium rely 
on the same growth medium

• Alone, they 
reach larger 
populations 

h

http://www.ggause.com/gausbio.htm

also developed 
the antibiotic 
Gramicidin

Paramecium

If grown together, 
are they 
likely to 
compete?

A. YES
B. NO
WHY?

when 
resources are 
increased.

What will happen if these Paramecium
are grown together?

A. P. aurelia will exclude 
P. caudatum

B. P. caudatum will 
exclude P. aurelia

C. They will coexisty
D. Not enough information
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The Competitive 
Exclusion Principle 

(“Gause’s Principle”)

• Two species that use the 
same resources (have the 
same niche) cannot coexist in 
the same area at the samethe same area at the same 
time
– One species will "exclude" the 

other (locally extinct)
– CCCC (complete competitors 

cannot coexist)
• "Niche Partitioning" may 

result
– Each species may specialize on 

one aspect of the resource 
http://www.sci.sdsu.edu/classes/bio100/Lectures/Lect21/Image294.gif

Competition between 
Paramecium in the lab

Application –
Galapagos Finches

• Several finch species on 
these islands

• All eat seeds
• Are they competing?

Geospiza fortis

Geospiza fuliginosa

Geospiza magnirostra

Geospiza conirostra

– Shared, limited resource
• How can they coexist? Resource 

Utilization

Seed Resource

http://mysite.du.edu/~ttyler/ploughboy/darwinfinches.jpg

Rosemary Grant
Peter Grant
~1940-
Princeton University

http://explore-evolution.unl.edu/grant.html

Resource 
Utilization

Seed Size

MacArthur’s Warblers
All eat ‘insects’, but they coexist

• Niche 
Partitioning
– Use different 

resources
– Use different 

portions of 
the resource

Niche Partitioning

– Use the 
same 
resources at 
different 
times

– Use the 
same 
resource in 
different 
places

Figure 1.2

Robert MacArthur
Princeton University
(1930-1972)


