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A NEW PUTATIVE HYBRID IN SILPHIUM (ASTERACEAE: HELIANTHEAE)
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ABSTRACT
The occurrence of a novel putative hybrid from Jackson Cowisgouri, is reported and
discussed. This hybrid occurs spontaneously at an uplandepregtioration site and appears to
represent the crosSilphium integrifolium x S. laciniatum The morphological features of the
presumed parents and putative hybrid are discussed and aahtrabe literature on hybridization in
MidwesternSilphiumis reviewed.
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The genusSilphium L. comprises a dozen species of herbaceous perennial ilarge
angiosperm family Asteraceae (Clevinger 2006). It is endtortite North American continent with
all of the species occurring in the United States easteoRocky Mountains and only a few ranging
farther south or west. Most of the species are distaamnorphologically and, although the
widespread taxa exhibit considerable variation and have soawetheen divided into varieties or
subspecies, in general the species are relatively eadilggliished.

In Missouri, Yatskievych (2006) treated six species, whiotlude such well-known
wildflowers as compass plarBi(phium laciniatuni.), cup plant §. perfoliaturL.), prairie dock §.
terebinthinaceundacq.), rosinweeds( integrifoliumMichx.), and starry rosinwee& ( asteriscus..),
and also the uncommon and likely non-native rough-leaved rosth@e radulaNutt.). Reports of
interspecific hybrids between these taxa have been fewyet®tark (1963) mentioned possible
hybridization betwees$. asteriscus. andS. integrifolium based on rare plants keying to the latter
species but with some of the leaves alternate. Howevesibpogast introgression between these
species has not been documented in the subsequent boliseriatire, and the aberrant plants may
represent merely morphological variation witBinintegrifolium

Yatskievych (2006) mentioned specimens collected in Bate®Vancen counties that appear
to represent the hybridSilphium integrifolium x S. perfoliatum These plants have only the
uppermost leaves somewhat perfoliate and the involucral baaeténtermediate in morphology
between the putative parents. They are not morphologicaliyadgnt to plants described earlier
from Stone County aS. perfoliatumf. petiolatumE.J. Palmer & Steyerm. (1958). Cruden (1960)
suggested that petiolatumrepresented late-season specimens with somewhat dwaofgtiology
and did not think it necessary to formally recognize itinisph taxonomically.

Steyermark (1963) mentioned the existence of hybrids bet@#emum laciniatumandS.
terebinthinaceunin other states, but had not seen any material colla@ttiglissouri. Subsequently,
Redfearn (1980) reported such hybrids from mixed populationibeoparental taxa in Dallas and
Stone Counties (as well as from northern Arkansas)s dppears to be the most common, naturally
occurring interspecific hybrid in the genus. It was studiedjuantitative analysis of morphological



features by Fisher (1959, 1966), based on populations in lllindisna, and Ohio.

Later, Fisher and Speer (1978) presented cytological anghwiogical evidence that this
hybrid is of more widespread occurrence in the southeadteted States and, in fact, had long ago
received its own binomiakilphium pinnatifidunElliott. However, it should be noted that because
her molecular studies (Clevinger 2000) had indicated a \tese @ffinity betweers. pinnatifidum
and S. terebinthinaceumClevinger (2006) chose to treat this taxon Sasterebinthinaceunvar.
pinnatifidum(Elliott) A. Gray rather than as an interspecifidhg. Thus, the relationship of plants
described asS. pinnatifidumto those documented as hybrids between laciniatumand S.
terebinthinaceunnequires further study.

A new hybrid Silphium.

During recent botanical field work in Jackson County $enior author discovered a single
individual that appears to represent yet another putative hgbpkhiumin Missouri. The presumed
parents of this hybrid ar8. integrifoliumvar. integrifolium andS. laciniatum which were the only
two species in the genus occurring in the vicinity of theptnologically aberrant individual.

The site at which this find was made is Jerry Smittk Pfarmerly Jerry Smith Farm Park), a
nature park on the south side of the Kansas City metropoligan(a8° 52' 57" N Lat., 94° 34' 04" W
Long.), in Jackson county. It is owned by the Kansag Eitrks and Recreation Department and
managed with help from the Missouri Department of Consiervgwhich owns the small, adjacent
Saeger Woods Conservation Area), Kansas City WildLangsiyate group promoting biodiversity
and plant community restoration in the metropolitan mnggiand other organizations. This 360-acre
site came into public ownership in 1976. Management effort® $hen have focused on restoration
and expansion of the initially small persistent patchestiral upland tallgrass prairie. Today, more
than a third of the property has prairie habitat irywey degrees of restoration.

Within Jerry Smith Park, a loop trail creates accesswtich of the property. At one point
where this trail crosses the prairie, a spur leads veedtwo an observation platform. Near this
station, a large population &ilphium laciniatumoccurs. The only otheéBilphium species in the
vicinity is a population o8. integrifoliumlocated some 70 m away. The presumed hybrid was found
in the patch ofS. laciniatumand presented a sharp contrast morphologically todaknt Voucher
specimens 08. integrifolium, S. laciniatunand the putative hybridi¢ssee s.ron 3 October 2011)
were deposited at the Missouri Botanical Garden henmafidO).

Selected morphological features contrasting the parentthamgresumed hybrid at this site
are summarized in Table 1. Observations of the pareatie rfor this study do not represent
rangewide measurements but rather are from plants atSenitig Park. More detailed descriptions
of the parental taxa in Missouri are in Yatskievych (2G0&) rangewide in Clevinger (2009).

The putative hybrid generally appears irregularly intermedietween the parents (Fig. 1).
It does not have basal leaves present at maturity, butathesléend to be strongly and progressively
larger from the distal portion of the stem to its proximatipn. The uppermost cauline leaves are
opposite and sparsely serrate to shallowly few-lobedh wrogressively more proximal leaves
showing an increase in the number and depth of the |dipsinatifid leaves are not produced.

Stem pubescence tends to be similar to th&ilphium integrifoliumn the dense, short hairs,
but scattered, longer, more strongly bulbous-based hairs egenprdistally in the hybrid (Fig. 2).
Leaf pubescence is less easily diagnosed, but in partitéatrichomes on the proximal portion of
the abaxially raised midvein are longer $n laciniatumthan inS. integrifolium with the hybrid
variable but somewhat intermediate.



Table 1. Selected morphological characteristicSitphium integrifolium, S. laciniatunand their
putative hybrid. Note that observations are based on @athe particular property under study and
are not intended to represent rangewide measurements.
S. integrifolium
Character var. integrifolium S. laciniatum Putative hybrid
Upper cauline leaves opposite, margins entire alternate, margins oppasiegins
(below inflorescence) toothed or lobed toothed or lobed
Lower cauline leaves entire lobed to pinnatifid irregularly lobed
Basal leaves absent at flowering large, present at absent at flogreri
flowering
Distal stem dense, short (0.1-0.5 mm) moderate to dense, dense short +
pubescence long 1-4 mm) scattered long
Inflorescences flat-topped to hemispheric- elongate, racemiform  heneigp to +
paniculiform, rarely sometimes with few,  elongate, +
unicapitulate ascending branches paniculiform
Involucral bracts elliptic to broadly ovate; ovate to narrowly ovate toroaly
tips angled to short- ovate, tips long- ovate, tipstshmr
attenuate, the longest attenuate, the longest  long- atethet
12-15 mm 14-22 mm longest 28—40 mm

In quantitative features of the head (overall size, phyllangth, number of rays, etc.) the
hybrid is also more or less intermediate. Involucral Brace_+intermediate in both shape and
maximum size (Fig. 3). Receptacular bracts are to@bigrin shape depending on position in the
head to be of use in distinguishing the parents. Howewmerqualitative feature of these bracts that is
difficult to quantify or illustrate with photographstiseir pubescence. ilphium integrifoliumthe
chaffy bracts are pubescent dorsally with short, st&€eading hairs in the distal half. The apical
margin is ciliate with short hairs that are not much lortan the surface trichomes. In contrast,
receptacular bracts &. laciniatumare pubescent dorsally in only the distal portion with trick®m
that are somewhat longer than thos& inntegrifolium The margins are ciliate with a fringe of hairs
that are longer than those of the surface. The bractappesar minutely comose or bearded apically
(under magnification).

Achenes of the hybrids generally appear flat and inviable (frigThey lack the embedded
glands characteristic of the putative parents and genengllgar pale at maturity. In other respects,
the achenes of the parents are too similar to offer morplkalogpntrasts.

Discussion

In the 1960s, several students working under T. Richard Fish@hiat State University
completed Master’s and Doctoral studies involving the biosysties of selected speciesSiiphium
Sadly, much of this research was never published. One efutlents, Wilbur Settle (1967) studied
the chromosomal morphology Silphiumspecies, all of which have a chromosome numbenef 2
14. Soon thereafter, Dennis Anderson (1968) demonstratedhtbat karyotypic groups could be
distinguished, based on reciprocal translocations involvingntbddngest chromosomes. Settle and



Fisher (1972) conducted a program of artificial hybridizatibesveenS. integrifoliumand other
members of the genus. At least some of their controlledsesoinvolvingS. integrifolium,S.
asteriscus and S.perfoliatum produced hybrids with normal chromosomal pairing at meitsis
potentially were fertile. In contrast, crosses invodys. integrifoliumand other species, such &s
laciniatum resulted in hybrids with abnormal pairing at meiosisi¢alents and 2 quadrivalents) and
thus were mostly sterile. The observation that the asharaur putative hybrid db. integrifolium x
S. laciniatumappear flat and inviable (Fig. 3) agrees with thesdtees

To our knowledge, this is the first documented report fragwdiere of a naturally occurring
hybrid betweerSSilphium integrifoliumandS. laciniatum It should be noted that Gardner (2011)
mentioned having observed an individual of this hybrid (presumably soenewn lllinois) that grew
from seed collected from&. laciniatumparent. However, he did not provide any further details and
apparently did not gather a voucher specimen. It willfteresting to see whether this unusual
hybrid persists in Missouri. Future studies should be wated to confirm the parentage and hybrid
status using cytological or molecular techniques.
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Figure 1. Representative stems with foliage and inflereses ofSilphium integrifoliun(i), Silphium
laciniatum(l), and their putative hybrid (x).



Figure 2. Pubescence of stems at the first internode bleéinftorescenc. a Silphium
integrifoliunt b = putative hybrid; ¢ Silphium laciniatum

Figure 3. Representative inflorescences and hea8igpbiium laciniatum(a), the putative
interspecific hybrid (b), an8ilphium integrifolium(c)



Figure 4. Representative receptacular bracts and achesplofum integrifolium(i), Silphium
laciniatum(l), and their putative hybrid (x). Row labels: b = bradts; achenes, dorsal view; v =
achenes, ventral view.



