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samples of L. aspera that were evaluated is between individuals rather than between
populations. This would suggest that with respect to the goal of maximizing genetic
variability of seed collections, the effort to sample L. aspera in lowa should be
concentrated on maximizing the number of individuals that seed is collected from within
populations, and that the total number of populations that are sampled does not
necessarily need to be large. The number of novel genetic characters that are likely to be
acquired by sampling additional populations is probably very low, as evidenced by the
analysis of population-specific bands (Table2).

The minimum evolution tree (Figure 3) and the plot of the principle components
(Figure 4) illustrate that while there is some clustering of populations, these groups are
not strongly differentiated. When these figures are reviewed in the context of the
geographical variation represented by the location of the six populations, there is no clear
pattern to the relatedness of the populations (or individuals). When linear distances
between pairs of sites were regressed against genetic distance (both D and IGD) values
for site-pairs, no relationship was found (> = 0.04 and r* < 0.0001, respectively). This
suggests that physical distance between populations of L. aspera on a scale of tens to
hundreds of kilometers is not a useful criterion for determining a sampling strategy that
will maximize genetic variability and maintain local genetic integrity. In fact, the two
populations that were closest together (45 Km), PJ and SF, ranked only sixth and seventh
most similar (GII and F indices, respectively), and those that were located farthest apart
(346 Km), CP and PJ, ranked most similar by Nei and Li's index of similarity (F), and

eighth most similar by the GIL
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Because the six populations of L. aspera included in this study were found in
three landform regions that vary greatly in age (Prior 1991), it was of interest to
investigate whether the observed patterns of genetic relatedness between populations had
any relationship to the landform on which the populations occur. If it is assumed that
these populations have been isolated on a geologic time scale, then the age of the surfaces
on which they occur could be an important factor contributing to the existing variability
among the populations, since genetic differentiation (evolutionary divergence) occurs on
a time scale of thousands of years. Population CP occurs on the Des Moines Lobe
landform, which was glaciated as recently as 12,000-14,000 years ago. The HP and CH
populations are found in the lowan Surface landform region, and the remaining three
populations, SH, PJ, and SF, are in the Southern Iowa Drift Plain. These latter two
landforms have similar glacial history, both being free from glacial ice since the Pre-
Illinoian glaciers receded some 500,000 years or more ago. An important geological
difference between these two landforms is that the lowan Surface has evidence of large-
scale erosion events occurring across this entire region as recently as 16,500 years ago,
making this landform region more similar to the Des Moines Lobe than to the Southern
Iowa Drift Plain. It is likely that any populations in the youngest regions arose from a
founding event where a few individuals (progeny) from a population in an older region
became established as habitats became suitable during the period of environmental
change as the glaciers receded. Based on this information and the assumption (unfounded
though it may be) that the populations in any given region have been genetically isolated

on a geologic time scale, one might hypothesize that the greatest amount of divergence
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should be found between the populations that occur in the youngest landform regions (the
Towan Surface and the Des Moines Lobe), but that the variability within younger
populations might be considerably lower than that in older populations, simply due to the
longer period for genetic differentiation to take place within the older populations.
Historically, gene flow among populations was probably relatively high as a result of
wind-dispersed seeds and pollination by bees and moths. A review of the similarity
values computed for the two indices used in this study reveals that the three populations
that are potentially the oldest, SH, PJ, and SF, rank fourth through seventh in similarity.
This observation provides some support for the above hypothesis, but the two most
similar populations, CP and HP, both occur in the Iowan Surface region and are both
therefore potentially "young" populations if they arose since the period of intense,
widespread erosion in this region only 16,500 years ago. This fact suggests that the
landform region in which a population occurs may not be an important factor influencing
genetic similarity relationships between these populations. In addition, the results of the

ANOVA performed on the H,,, values for the populations grouped by landform region

pop
indicated that there was no significant difference in average within-population variability
for these two groups of populations. It appears that the patterns of genetic variation
detected by RAPDs in these populations of L. aspera cannot be readily explained by
simple parameters such as geographic distance between populations or the geological
history of the landform regions in which they occur.

The results of this study suggest that the majority of genetic variability of L.

aspera in lowa as revealed by RAPD is apportioned within (78%) rather than between
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