Tolerance and distribution in Encelia species

E. californica is confined to a narrow E. actoni lives farther inland, E. farinosa and E. frutescens live still
zone along the coast of California and where conditions are drier and farther inland in areas that are much
Baja California, that is cool and moistin | | slightly warmer than the arcas hotter. The geographic distributions of

the north and cool and dry in the south. inhabited by E. californica. these two species overlap a great deal.

[ \ \
| \ \

E. californica E. actoni E. farinosa E. frutescens

They are all closely related, how are they different?
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The rate of transpiration by E.
[rutescens is sufficient so that
its leaves evaporatively cool.

Despite low transpiration

rates, pubescent leaves of
E. farinosa remain

relatively cool because [

they are highly reflective. ‘ |
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E. farinosa "
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E. farinosa grows
mainly on slope
habitats in shallow
soils that store
limited water.
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§ E. frutescens can maintain higher
sf‘ A &‘g..‘ transpiration rates because it
’_,4 ) exploits the greater water available
T RS 1 in deep soils along washes.
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Nonpubescent leaves of
E. frutescens absorb
approximately 80% of
incident photosynthetically
active radiation.

Different tolerances are part of
different ecological strategies

A Pubescent leaves of
E. farinosa absorb
less than 40%.
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Light absorbance (per cm)

But how did they become
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Plant height (cm)

Number of flowers per plant

Body length (mm)

The Ecological Theatre and the

Evolutionary Play

-G. Evelyn Hutchinson

Environmental vs. Genetic variation among
Common Garden” experiments

individuals —
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B Lowland plants (ecotypes)
1 Mid-clevation plants (ecotypes)
M Alpine plants (ecotypes)
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Chuckwallas grow to
220 - larger size where winter
rainfall is higher.
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In a “common garden” both males and
females from higher elevation populations
120 grew to a larger size.
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P. glandulosa transplanted from
lowland and alpine to mid-elevation
- garden; grown beside mid-elevation plants,

Transplant design:

Cross section of Califonia

— Alpine—3,050m

Mid-elevation—1,400m (Timberline)

(Mather) s

“=2 lowland and mid-clevation to alpine

rP‘ glandulosa wransplanted from
Coastal Range
/ ‘f ‘ garden: grown beside alpine plants.

P. glandulosa transplanted from alpine
and mid-elevation to lowland garden:
grown beside lowland plants.

Null hypothesis: No genetic differences (variation) among populations.

If there were no genetic differences among
populations, all plants would grow equally
well in all gardens.

Lowland garden Mid-elevation garden Alpine garden
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Results: Did not support null hypothesis,
Differences in growth in gardens indicated
genetic differences (variations) among

populations.
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Species ranges, ecotypes,
Genetic and environmental
variation

Chuckwalla



Ensatina eschschoitzil picta
™ F & oregonensis
™ E e platensis
m E.e. xanthoptica
m E.e croceater
= E & eschscholtzil
E.e. klauberi
® Zone of Hybridization

‘Ring Species”

Speciation in action!

Ensatina
eschschoitzli picta

E.e. oregonensis
E.e platensis

What allows ecotypes
to become species?

E.e. croceater

E.e. xanthoptica a 100

miles

Mejave Desert

E.e.
eschscholtzli

Color gradation
shows 20nes

of intergradation
of subspecies.

e

E.e. klauberi

Tracing the Evolution of Species

Biologists have discovered two populations of Eurasian songbirds in Siberia that show the strongest evidence yet of having
evolved from a single ancestral species inta two distinct ones. The map befow shows the present ranges of the birds around the
Tibetan Plateau, with gradations of color indicating where gradual changes have evolved belween one subspecies and another.

o A single <

ancestral
species of “greenish
warblers” is thought
to have originated on
the southern edge
of the Himalayas
10,000 years ago.

9 But in Siberia,
where birds
east and west of
the plateau meet,
they do not
interbreed, they do
not recognize each
others’ songs, their
wing coloration
changes, and their
genes differ, The
warblers appear to
have become two
separate species,

Q Over the years, the
warbler established new
populations on both sides of
the treeless Tibetan Plateau,
The birds can interbreed with
adjacent populations, ==—2
indicating that they are still >
= members of the same species, ‘j

J‘ INDIA

Singinga 5,4 spectrograms show how the warblers’ songs at various locations on the map (A through H) become more complex
new song until, where the two populations occupy the same range (at E and H), they can no longer recognize each others' songs.
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MARMOTS ON GREAT BASIN MOUNTAINTOPS: USING GENETICS TO
TEST A BIOGEOGRAPHIC PARADIGM
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MAMMALS ON MOUNTAINTOPS: NONEQUILIBRIUM
INSULAR BIOGEOGRAPIY
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Floyd'’s test : Genetic isolation by distance
Alternative Hypotheses - what are the expectations

Genetic distance

Geographic Distance

Since Pleistocene warming basins have
become impassable

7000 - 10000 years

1500 - 2200 Marmot generations

Brown’s prediction
Floyd’s prediction

120° W 177w 114° W
T T T

OR ID

-4 42°N

q139°N

137°N

Floyd'’s test : Genetic isolation by distance
Alternative Hypotheses - what are the expectations

Genetic distance

Geographic Distance

Since Pleistocene warming basins have
become impassable

7000 - 10000 years

1500 - 2200 Marmot generations
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Floyd’s result :

What about scale?

What about history?

Genetic distance (D )

In(Geographic distance)

Next?

Cage match?

Sps

pparently, the present
rate of immigration of
boreal mammals to
isolated mountains is
effectively zero.”




Survivorship curves

Everything dies, but on different schedules

299
306
313
320
327
334
341
348
355

1.000

Number of survivors

100

In type I survivorship,
juvenile survival is high
and most mortality occurs
among older individuals.

In contrast,
individuals in a
population with
type II survivorship
die at equal rates,
regardless of age.

Individuals showing
type III survivorship
die at a high rate as
juveniles and then at
much lower rates

Young

Age

later in life.
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able 10.1

o

Combining survivorship with seed production by P. drummondii to estimate net reproductive rate, Ry

Proportion
Age Number surviving surviving Average number of sceds per Multiplication
(days) to day x to day x individual during time interval of I, and m,
X n, Il m, l,m,

0-299 996 1.0000 0.0000 0.0000
299-306 158 0.1586 0.3394 0.0532
306-13 154 0.1546 0.7963 0.1231
313-20 151 0.1516 2.3995 0.3638
320-27 147 0.1476 3.1904 0.4589
327-34 136 0.1365 2.5411 0.3470 o
334-41 105 0.1054 3.1589 0.3330 :;acl::r::::\'lduxll
341-48 74 0.0743 8.6625 0.6436 average of

2.4177 offspring.

348-55 22 0.0221 4.3072 0.0951
355-62 0 0.0000 0.0000 0.0000

Data from Leverich and Levin 1979,

The value of Ry, which is greater than 1.0, indicates
that this population of P drummondii is growing.

Life table

T ExlxmX

R,

Ry = lim, =24177

Summing the final column yields R,
the net reproductive rate per individual.

What are the units of R,?
What are the units of T7?






