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o JRTEFEZEM
o JbAEEM (boreal forests)

o Latitudinal diversity gradient

o FEmAEEYIEE, EATHESFHERSNYESZN, BERER
IM¥IREZ AR Z & T

v BREMESRIENEERF
o VMBI EREEURE (sampling effort)¥E INTHIE A0
o {EBEEIE : species-inividual curve
o & : species-area curve
o IEMIFYREM (habitat heterogeneity)
o BIESEYIHIEER (MacArthur and Wilson 1967)
o —ESENYEHZE, HEAT AR SIERNEFA/)VER

o No. of resident species vs. immigration rate & extinction rate vs.
population size

o Triphasic species-area relationships
o From local to regional to provincial (continental) scale
e Species—Abundance Distribution (SAD)
o A few abundant species and many rare species
+ Hypotheses for latitudinal diversity gradient
o Mid-domain effect
o Ecological hypothesis: climate and species diversity
o Historical hypothesis: The time-integrated area hypothesis

o Evolutionary hypothesis: Rates of diversification

v YIEHEERE (Mechanisms for species coexistence)

« Competitive exclusion: Gause NE B EE
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 Resource partitioning: MacArthur (1958) 5&&warblerspJEiE2

¢ The paradox of the plankton (Hutchinson 1961)

¢ Modern Coexistence Theory (Chesson 2000)

o Unstable coexistence

» Species coexist for a long time due to slow rates of competitive
exclusion

» Species will eventually disappear

» Equalizing mechanisms

¢ Reduce fithess difference

Hubbell’s neutral theory

o Stable coexistence

» Species recover from low density

= No long-term trends in species density

» Stabilizing mechanisms

Fluctuation independent
Niche partitioning
Density dependence
Fluctuation dependent
Storage effect

Intermediate Disturbance Hypothesis

¢ Neutral theory (Hubbell & Foster 1986)

o Assumptions

» Zero-sum game: Constant total abundance

= All individuals & species have an equal probability of colonizing new
sites

» Constant and fixed mortality rates

o Competition in a local community can be described as a random walk to
single-species dominance: Ecological drift
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o High abundance + low mortality: Dominant species take a very long time
to out-compete other species

o Local communities connect with a much larger meta-community
» Species immigration from the meta-community
= New species in the meta-community arise via speciation
o The value of the neutral theory
= Enormously influential
» Mathematically elegant and tractable

= Real communities represent a continuum of niche and neutral
interactions

» Emphasize how dispersal and regional species pool may determine
local community structure

o Storage effect (Chesson & Warner 1981)

o Environmental fluctuations: Resource availability, rainfall, temperature,
predation levels

o Species-specific environmental responses: Asynchronization among
species

o A relatively long-lived life stage
= Annual plants with long-lived seeds
= Zooplankton with diapausing (resting) eggs
o Covariance between environment and competition
» Intraspecific competition > Interspecific competition

¢ Intermediate Disturbance Hypothesis (Sousa 1979)
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