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Figure 1 Distribution of the central grassland in North America and corresponding
mean annual precipitation {mm) {courtesy of |. C. Burke, Colorado State University)

l Red dots indicate locations of the reciprocal transplant common garden field experiment
O Within population of the focal domlna_nt species (Ana’ro_pqgon ge_rardu). Seeds of the focavl species will be
% simifarity (heterogenefty) collected from multiple populations within 50 miles of each of the three sites
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Objectives: Test whether ecotypes are locally or broadly adapted to
climate, identify the extent of genetic diversity and functional genetic
variation accounting for these putatively drought adapted phenotypes,
and whether QuickTime™ and a m

TIFF (Uncompressed) decompressor
are needed to see this picture.




Approach and Experimental Design

Common garden of reciprocally transplanted single and multiple source genotypes of A.
gerardii established under ambient and reduced rainfall across the precipitation gradient
(western KS (Hays), Konza, Belleville,Illinois)

Characterize phenotypes and functional genetic variation using cDNA-AFLP and microarrays,
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Figure 5. Experimental design for a representative block in each region for the reciprocal commaon Enul

garden experiment conducted in three regions across the precipitation gradient of the tallgrass
prairie. Five plots will be established in each block using A. gerardii genotypes collected fram
gach of the three regions (Plots 1-3), cultivars (Plot 4), and an egual mixture of genotype from all
regions (Flaot ). Plots of single source local genotypes from each home enviranment, cultivars,
and mixed genatypes will be twice as large, with & subplot subjected to & 50% reduction in
ambient precipitation at each site (1A, 4A, and 5A). All treatments will be assigned to plots
according to a randomized complete block design (n=4 blocks). Hayes Keonza Ilinois
(red) {yreen)  ({blue)
Precipitation Gradient
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Significance and Conservation Implications:

How will different ecotypes respond to future precipitation changes?
How can this research inform land managers about how to restore tall
grass prairie and to re-assemble CRP prairies?

Which ecotypes to plant where in the face of climate change?

Will planting multiple genotypes buffer the system against change?
How will different ecotypes affect prairie function?

Temperature Change - 20th & 21st Centuries

The observed
changes in air tem-
perature for the
Great Plains over
the 20th century
indicate a greater
warming in the
north than in the
south on average.

Precipitation aver-
ages over the 20th
century indicate a
decrease in precipi-
tation to the east of
the Rockies.
Several areas, most
notably Texas, had
precipitation
increases.

Observed 20th Canadian Model

Hadley Model

The model scenarios indi-
cate additional 5...F (Hadley
model) to 12...F (Canadian
model) increases over the
21st century for much of the
Plains.

The Canadian model projects
decreases in precipitation in
the southern Plains and
increases in the north. The
Hadley model projects
increases over almost the

8 entire region, but some

decreases are also evident

" east of the Rockies.




