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Materials and Methods

We explored the degree of hydraulic sectoriality of the desert chamaephyte Cryptantha flava
(Boraginaceae; fig.1) throughout its range of distribution. We randomly collected caudex
(underground stem) samples from 8 individuals of 8 populations ranging 673 km in latitude (Fig.
3). Samples were fixed in situ (FAA), mounted in a histological resin, and sliced by the rotary
microtome. We measured the perimeter (P), area (A), and diameter of each sample, and used
caudex diameter as a proxy to ontogeny. We estimated the degree
of sectoriality with three measurements:
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(N= 30 measurements); C > 0.5 2 aggregated pattern

x=distance between a random point and the nearest xylem vessel
y=distance between that xylem vessel and its nearest xylem vessel

g C index5: Xylem aggregation

. S index®: Physical fragmentation
S o Fragmentation = P - t'%/(A"*2m)
@ Xylem lumen

We then correlated C, S and xylem lumen with

are population-specific using 2-way ANOV As and
ANCOVA:s.

Finally, we calculated differences among the eight
populations based on long-term temperature and
precipitation data’, and used principal components
analyses to establish whether abiotic factors may
affect the degree of sectoriality among populations.
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Figure 2. Caudex 5S5um cross-sections, organized by decreasing latitude |
(See fig. 3). Black bar indicates 1 mm.

Table 1. t-ratios and F-ratios of correlations between the degree of
sectoriality, plant diameter, and population origin.
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Figure 5. Correlations of the various indexes of sectoriality with differences in temperature among populations (Axis PCA-1, fig.
Acknowledgments: Lewis & Clark Funds for Exploration and Field

Research of the American Philosophical Society to R.S.G.; BLM offices of
UT, WY and NM; S. Poethig for allowing the use of microscopic facilities.

RN

4, top).

Citations: 'Ehleringer, J. 1980. In Adaptations of plants to water and high temperature stress. ?Davis SD et. al. 1999. American
' Journal of Botany. *Orians CM et. al. 2005. In Vascular transport in plants. *Schenk HJ. 1999. Plant Ecology. *Schenk HJ et.
1 al. 2008. PNAS. Gibson DJ. 2002. Methods in comparative plant population ecology. "http://www.wrcc.dri.edu/index.html.

|
\
A
A

Results

* Xylem lumen and physical modularity (S) correlated positively with ontogeny, but xylem
aggregation (C) did not.
* The rates with which individuals become more sectored through ontogeny (slope of

sectoriality index-diameter correlations, table 1) were not different among populations, but
the mean degree of sectoriality (intercept) was population-specific.

* The sampled populations were more distinct based on temperature (PCA-1 T: 64.5%; fig.
4 top), than on precipitation (PCA-1 P: 24.5%; fig. 4 bottom) or elevation (not shown).

* Xylem aggregation (C) correlated positively with temperature, while physical modularity
(S) correlated negatively with temperature (Fig. 5). Although xylem lumen was population-
specific, differences in T, P or elevation did not satisfactorily explain such differences.
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Figure 6. Tukey-Kramer HSD tests for the degree of sectoriality in each population as explained by differences in
temperature among populations (Axis PCA-1, fig. 4 top). Populations are ranked from left to right by decreasing latitude

(Fig. 3).
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