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FiG. 1. Streptanthus vernalis. A. Habit; B. Leaf varia-
tions; C. Flower; D. Flower dissected open; E. Fruits; F
Fruit; G. Seed.

bers of the Streptanthus morrisonii complex has
been shown to be incongruent with morphological
data (Dolan 1995). Consequently, we conducted al-
lozyme analysis of S. vernalis to test its genetic
relationship to the species we compared morpho-
logically.

Fresh buds of S. vernalis and suspected related
species were assayed for allozymes following the
procedures of Dolan (1995). With the exception of
Streptanthus batrachopus buds, which were col-
lected from San Geronimo Ridge in Marin County,
the buds used in the analysis were collected from
populations within 5 miles of Three Peaks. Data
were analyzed using GDA (Lewis and Zaykin
2001).

Clear, repeatedly resolvable bands were obtained
from 8-14 individuals per taxa for alcohol dehy-
drogenase (ADH), phosphoglucoseismerase (PGI)
and Esterase (EST). Fifteen apparent alleles were
detected. All taxa had banding patterns consistent
with diploidy. Streptanthus vernalis exhibited a
second EST locus not detected in the other taxa.
Streptanthus breweri var. breweri A. Gray and S.
batrachopus had an apparent duplicated PGI locus.
Absence of these loci in other taxa was scored as
an identical character state, indicated by use of a
single absent allele designation.

Allozymes revealed S. vernalis is genetically dis-
tinct from related taxa (Fig. 2). Although only a
small number of plants were sampled, the analysis
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Fig. 2. Cluster diagram of genetic distance between
Streptanthus vernalis and related taxa based on allozymes.
S. morrisonii subsp. elatus was sampled from 3 different
sites, S. brachiatus from 2.

clearly indicates that S. vernalis is not S. batrach-
copus or S. brachiatus, and appears to be most
closely allied with S. morrisonii.

Cluster analysis (based on Nei’s [1978] unbiased
genetic distance values clustered by the UPGMA
method of Sneath and Sokol [1973]) yielded two
distinct branches, placing S. vernalis with S. mor-
risonii subsp. elatus. Streptanthus brachiatus and
S. breweri var. hesperidis cluster closely in a sec-
ond branch that also shows a close genetic rela-
tionship between S. breweri var. breweri and S. ba-
trachopus.

IMPLICATIONS FOR STREPTANTHUS TAXONOMY

Streptanthus vernalis has a unique combination
of traits. Its four white petals, the lower pair deli-
cately tinted light yellow in the midvein area, do
not exhibit the pronounced color dimorphism of .
breweri and S. morrisonii, the lower petals of
which are typically and clearly purplish or brown-
ish. In addition, S. vernalis is an annual, the evi-
dence for which is that no resting rosettes among
the flowering population have been observed for
four seasons of close monitoring. Its annual life
form, typical of section Hesperides, distinguishes
S. vernalis from S. morrisonii elatus, a biennial as
are the other members of the section Biennes. The
allozyme evidence and the morphology of S. ver-
nalis indicate a close relationship with S. morrison-
ii. Thus, S. vernalis appears to confound the pre-
viously recognized boundaries between the section
Biennes and Hesperides. The sectional assignment
of S. vernalis, if not the entire taxonomy of both
sections, warrants further study.

CONCLUSION

Evidence from comparative morphology and ge-
netic analysis indicate that S. vernalis is a new spe-
cies of Streptanthus. It is likely related to the S.
morrisonii complex.
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