OREGON FLORA

Newsletter

VoLuME 12, NUMBERS 1&2

OREGON STATE UNIVERSITY

FeBRUARY/JUNE 2006

What can DNA molecules tell us about 7Trillium?
by Kenton L. Chambers

In Oregon, the genus 7rillium is only moderately
diverse, with 5, or at the most 6, species, depending on
whether one treats the northern Willamette Valley forms
of T. albidum as a separate species or not. However, in
the southeastern United States, it becomes extremely
variable, and Flora of North America (Vol. 26) describes
17 species from that region, quite a few of which are
said to form interspecies hybrids. Like so many lily
family members, trilliums are uniquely attractive to
many people, and certain species can be grown in the
garden from their long-lived rhizomes. In the interests
of conservation, unthinking harvesting of plants for this
purpose is to be strongly discouraged!

There has been a wholesale redefinition of family
units within the classical Liliaceae, with a maximum of
27 segregate families now being recognized for North
America (Utech 2002). In the remodeled Liliaceae
itself, the only remaining large native genera are Lilium,
Fritillaria, and Erythronium. In the new family Trillia-

See Trillium, page 2

Trillium (Pseudotrillium) rivale. Scale=2cm. Courtesy
of Stanford University Press, llustrated Flora of the
Pacific States, Vol. 1. lllustrated by W.S. Atkinson.

Your contributions bring the
Flora of Oregon closer to completion

by Linda Hardison
Oregon Flora Project Coordinator

Our 2005-2006 fundraising campaign has been differ-
ent from past efforts. While our prior fundraisers have
been initiated by a large contribution as a challenge, this
fund drive has been a simple appeal to support our wor-
thy cause. And the support has been outstanding! From
the date of the initial appeal letter, 30 November 2005,
until 15 May 2006, we have received $55,248—thank
you very much! This reflects a very generous gift from
an anonymous donor, 308 donations from individuals
and small businesses, three NPSO chapters, and the
state NPSO. We are also happy to recognize 48 first-
time donors in this campaign.

As a comparison, the 10th Anniversary Challenge
Drive (November 2005 — January 2006), raised a total
of $65,597. During the 2005 calendar year, individuals
and NPSO entities contributed $73,147; and thus far
in 2006, we have received $34,087. This year we have
been awarded $25,500 in new grants, and have submit-
ted requests for $30,000 in proposals that are now in
the review process. However, as explained elsewhere in
the newsletter, an earlier grant and the donations which
were used to support our illustrations editor ran out in
January.

How will the Oregon Flora Project sustain its activi-
ties for the remainder of the year, and in the future?

To put this question in context, our annual budget will
average in excess of $138,000. This reflects the re-
instatement of a full-time illustrations editor, and the
expense of 100% of our database managers’ salaries that
ensues with the July 2006 completion of the databasing
grant held jointly with the Herbarium. As the value of
OFP resources are appreciated and utilized by a grow-
ing number of users, we request that these individuals,
businesses, and agencies join our circle of financial
supporters. Grant proposals to both government agen-
cies and foundations will continue to be developed and
submitted. We encourage other NPSO chapters to follow
See Fundraising, page 3



Trillium, continued from front page
ceae, Trillium is joined by three Eurasian genera, Paris,
Kinugasa, and Daiswa. Approximately seven Trillium
species and 3 named hybrids are native to eastern Asia,
including the Himalayas.

With the above introduction, we can address a
recently published phylogenetic study of Trilliaceae
based on a combination of morphological and molecu-
lar data (Farmer and Schilling 2002). This study draws
some significant conclusions about one Oregon species
in particular—T7rillium rivale—which appears to stand
apart from all other trilliums. As discussed below, the
molecular cladistic technique used by Farmer and Schil-
ling may have contributed to their decision to describe
the new genus Pseudotrillium for this species.

We know Trillium rivale as a characteristic plant of
stream-banks in serpentine soil areas of southwestern
Oregon, often associated with Darlingtonia bogs and
seeps. According to Farmer and Schilling, the mor-
phological features setting the species apart from other
trilliums are (1) its purple-spotted petals, (2) its petiolate
leaves that are “thick, leathery, (and) cordate,” and (3)
its floral pedicels that elongate after anthesis, bringing
the fruit in contact with the ground. Its spotted petals,
they tell us, are unique in the genus Trillium.

I made a study of the 49 sheets of 7. rivale in
the herbaria at Oregon State University (OSC, ORE,
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WILLU). Of these, 9 sheets have plants with somewhat
cordate cauline leaves, 18.4%; the rest have truncate or
rounded leaf bases. Mounted on the sheets are 110 flow-
ering individuals. Petal spotting is variable, ranging from
none to faint to well-marked. Petals of older collections
may have lost their faint spotting patterns. Counting
these as non-spotted, however, along with plants having
undoubtedly plain, unspotted petals, I found 57 plain and
53 spotted-petal individuals, a ratio of 52% to 48%. The
leaves on all these pressed specimens have the same thin
texture as other Trillium collections, with no sign of hav-
ing been thick or leathery. (Perhaps Farmer and Schil-
ling are referring to the condition mentioned by Case
(2002), who states “(a)fter flowering, the entire plant
may enlarge and become more robust and turgid with
very glossy leaves.” However, post-flowering changes
like this need to be studied and described for all Trillium
species, not just 7. rivale.)

Downward curvature of the floral pedicel in fruit also
occurs in other 7rillium species, as part of the genus’
seed-dispersal adaptations. The pendent capsules split
open to drop the seeds, whose attached food-body is at-
tractive to ground-dwelling ants (Berg 1958). Thus, the
three described features of “Pseudotrillium” are hardly
so unique as to justify a generic separation of 7. rivale.

The paper’s molecular phylogeny involved DNA se-
quence comparisons of two genes, matK and ITS, which
are commonly used in plant systematics. Sequences for
26 species of Trillium, Paris, and the other genera were
available. The nucleotide sequence for the ITS gene(s) of
T. rivale has 5 unique changes (called “indels”—inser-
tions-deletions) compared with the 25 other species. A
total of 25 nucleotides have been inserted into, or deleted
from, the ancestral gene(s) in the evolution of this
species. When these differences were factored into the
molecular-cladistic analysis, along with other sequence
evolution in the 26 species, T. rivale was diagnosed as
being separate and basal to all the rest of the group—ac-
cording to the cladistics programs used by the authors.

In cladistic theory, a reason for giving generic status
to Pseudotrillium rivale is that otherwise, if it remains
within Trillium, that genus becomes “paraphyletic*” to
Paris, Daiswa, and Kinugasa—and paraphyletic gen-
era are forbidden in cladistic taxonomy. An alternative
taxonomy would be to enlarge 7rillium by including
in it the three Asian genera, eliminating the separation
of Pseudotrillium. Evidence for a close relationship of
all these genera is provided by studies of morphology,
embryology, chromosome morphology, pollen, and mo-
lecular rbcL gene phylogeny (Kazempour and Kawano
1999). If this group is an ancient one, with extinct “miss-
ing links” between the ancestors and modern species,
then “we cannot precisely evaluate the phylogenetic

See Trillum, page 3



Trillium, continued from page 2
positions of these different taxa based only upon the
molecular data available at present” (Kazempour and
Kawano 1999).

The puzzle remains, as to whether we should make
the leap of faith that molecules have the final say, or stay
with the conservative view that 7rillium rivale lacks
enough unique morphological differences for it to be re-
moved from Trillium. We may lean towards Pseudotril-
lium in the future, but for now, I am reluctant to change
the generic placement of this species “based only upon
the molecular data available at present.”

*Paraphyletic, in the sense used here, means that if
Trillium continues to contain 7. rivale, the genus would
not include all of the descendents of the common ances-
tor of this phylogenetic group or “clade.” A “monophy-
letic” genus Trillium, which cladistic theory demands,
must exclude Paris, Kinugasa, Daiswa, and Pseudotril-
lium rivale. If all 4 genera were united into 7rillium,
however, that genus would then be monophyletic. This
approach is favored, in fact, by amino acid sequencing
of the protein coded by the matK gene (Kazempour and
Kawano 1999), showing that the issue is not settled. (%

References:

Berg, R. Y. 1958. Seed dispersal, morphology, and phy-
logeny of Trillium. Skrift. Norsk. Videns. Akad., Ser.
L, pp. 1-36, figs. 1-37.

Case, F. W. Jr. 2002. Trillium, in Flora of North America
26: 90-117.

Farmer, S. B. and E. E. Schilling. 2002. Phylogenetic
analyses of Trilliaceae based on morphological and
molecular data. Syst. Bot. 27: 674-692.

Kazempour Osaloo, S. and S. Kawano. 1999. Molecular
systematics of Trilliaceae. II. Phylogenetic analyses
of Trillium and its allies using sequences of rbcL and
matK genes of cpDNA and internal transcribed spac-
ers of 18S—26S nrDNA. Plant Sp. Biol. 14: 75-94.

Utech, F. H. 2002. Liliaceae, in Flora of North America
26: 50-54.

Fundraising, continued from front page

the example of Emerald Chapter by initiating matching
challenges among their members. And, as we strive to
maintain data accessibility for all users, we must also
raise public awareness that the botanical information
provided by the Oregon Flora Project requires financial
resources to research, curate, and upgrade.

Whether your support of the OFP involves contribu-
tions of your time and expertise, your dollars, or both,
be assured it is greatly appreciated! It is our shared
vision of the value of this botanical work that will help
propel us to a new Flora of Oregon. Thank you!.s
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The Oregon Flora Project's Photo Gallery:
a spring bouquet
by Rhoda Love

In February we asked members of NPSO to name
their favorite spring wildflowers as a way to give our
readers a preview of the Oregon Flora Photo Gal-
lery. Soon images such as these will be available to all
computer users as part of our Project’s comprehensive
coverage of the flora of Oregon. The images here can be
enjoyed in full color on the web version of the Oregon
Flora Newsletter at www.oregonflora.org.

Photo: Tom Kaye

Western trillium (Liliaceae: Trillium ovatum), and bleed-
ing heart (Fumariaceae: Dicentra formosa) are the favorite
early blooms of Les Helgeson of Tillamook on the Oregon
coast-- especially, he writes, when they occur together as
they often do in mid-March.
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Leila deLauben-
fels loves the elu-
sive and beautiful
annual tricolor mon-
keyflower (Scrophu-
lariaceae: Mimulus
tricolor), which she
photographed on
her family farm near
Corvallis.

Photo: Leila deLaubenfels



Photo: Barbara & Glenn Halliday

Don Jacobson of Portland wished readers a “Happy
spring,” when he found the yellow woodland violet
(Violaceae: Viola glabella) in bloom at Tryon State Park
on February 12.

Photo: Wilbur L. Bluhm

Snow queen (Scrophulariaceae: Synthyris
reniformis) is a favorite of John Savage, Sa-
lem.

Photo: Mildred Thiele

Dorothy and Ted Schattenkerk of the
Umpqua Valley were excited to find Umpqua
mariposa lily (Liliaceae: Calochortus
umpquaensis) at Little River.

Photo: Mildred Thiele

Dave Wagner of Eugene searched for open flowers of
osoberry (Rosaceae: Oemleria cerasiformis) near Eugene
and reported, “They’re out,” on February 4th.

Larry Scof
spring flower
(Liliaceae: Sc
spring in the
amute River.

Photo: Wilbur L. Bluhm

Whitlow grass, (Brassicaceae: Draba verna), is a favorite of
Jerry Baker of Pendleton who included this quote from Aldo Leo-
pold, “He who searches for spring on his knees in the mud finds it

in abundance.”
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Photo: Wilbur L. Bluhm

eld of Salem writes that his favorite

is the unique fetid adder’s tongue
oliopus hallii), which he finds, each
Coast Range near the Little Lucki-

Photo: Barbara & Glenn Halliday

Yellow bells (Liliaceae: Fritillaria pudica) in
the Columbia Gorge are a spring favorite of Paul
Slichter.

Dave Predeek of Eugene loves hunting for
the diminutive rare white dwarf rue anemone
(Ranunculaceae: Enemion stipitatum) along the
Willamette River flood plain in February.

Photo: Wilbur L. Bluhm

Pﬁoto: Jean Waller

Cindy Roché of Medford consid-
ers Henderson’s fawn lily (Liliaceae:
Erythronium hendersonii) “one of the
wonders of the world.”

Photo: Barbara & Glenn Halliday

Veva Stansell of Pistol River is thrilled each January
and February to find a few blooms of Howell’s saxifrage
(Saxifragaceae: Saxifraga howellii) on wet rocks along the
north bank of the river.

We are sorry that space did not allow us to use all the suggestions we received. In addition to those above, Karl Ander-
son mentioned Sidalcea malviflora, and Barbara Robinson noted Lomatium piperi. Many thanks to everyone who wrote to

nominate their favorite spring blooms. (%
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Project news: new features coming your way!
fv Lingd Hardizon

Our feature anticle showcasing spring wildflowers is
illustrated with photographs from the Oregon Flora Pho
to Gallery ; you may also view these photos in full color
in the onling version of the newsletter (www.oregon-
Slora.org). These are but a sampling ol the thousands of
mmages in our OFP hles. We continue 10 work with our
pariner NACSE (Morthwest Alhance for Computauonal
Science and Engincening) to prepare the pictures for
release as pant of the Digital Field Guide. If vou enjoy
photographmg plants, please consider contnbuting vour
pretures for inglusion in our Photo Gallery, You will
find general instructions and lists of taxa not currently
part of our collection on our website: www.aregonflor.
arg oregonphotossallery html,

With respect 1o our newsletter, we have recently
convericd all the archival i1ssucs of the Cregon Flora
Newslenter to pdf files. This format will make it casier
for vou to retneve a complete 1ssue of the newsletter,
and where possible, will provide images in color—yvet
another way you can enjoy the photographic resources
of the Oregon Flora Project! Amicles are searchable, and
are dexed by author and 1ssue.

We are very pleased 1o announce that a $10,000 pro-
posal 1o complete the Poaceae (Grass Family ) compo-
nent of our morphology database was recently Munded
by Oregon Siate University s General Research Fund.
The research accomplished will be a building block
that suppors further development of the multiple-entry
key and the lonstc descnplions for the grasses, It also
represents the first direct support from the University in
the twelve vears of the project’s existendd.

Jung will mark a milestone in the development of
the Oregon Flora Checklist, We will be sending to the
Checklist Advisory Board and Checklist Project Lead-
ers the proposed changes completed by our manuscript
authors. With feedback from the advisory groups (sce
names, page 2). we will incorporale approved chanpes
o the Checklist. This summer you ¢an look forward
o 4 public release of a drall of the Oregon Vascular
Plant Checklist, containing accepted names and syn-
onvms of all taxa known to occur in our state. You will
be able to find the Checkhist on our website in a format
vou can download and print at home,

The clectromic Atlas, which many of vou have been
using. will undergo a data upload this summer that will
add over 30,000 new mappable plant records, Incor-
porating ncw data, assuring ils quality, and expressing
il in the context of the Atlas are tasks that are neces-
sary to sustain this resource and keep 1t as up-to-date
as possible. Your financial suppont allows us 1o do this
essential work and keep the Atlas both functioning and

OREGON FLOEA NEWSLETTER 12(18:2) e

expanding. You will want 1o view our updated maps
once the new data have been added

Since 2003, our lustrations Edior, Rena
Schlachier, has been an OFP stafl member whose cre-
ativity and skills have contributed to many aspects of
the Propect. especially thase that inform the public about
our mission. Rena has been our webmaster, the wiz-
ard who produces this newsletter, and manager of our
mages databascs. Unfortunately. with the completion
of the grant that supported her posinon. and our recent
dearth of fundimg, Rena's full-ome position was reduced
to one day a week as of January this vear. Financial
reality has funther prevailed, and we sadly acknowledge
that Rena will be leaving us at the end of June for a
full-time position as project manager for a graphic arts
firm i Portland. We send Kena our very best washes for
success ot her new undertakimg. and we look forward to
seeing her illustrations in the new Mora af Qregon as
our future funding and her time allow! %

Thanks



Fooks, confismecdd from pege 6

How can I contribute?

Domations b0 the Ovegon Flora Project are a anitical part of our
opernting bisdpel. Your contrbutions help pay th salbaries of our stall
and students, nx well n= all newsleiter

There are two ways bodonata b the Oregon Flors Project: (1) witha
chexl puvabile tothe Oregron Stake University Foundation, alss: Orepon
Flora Project. and (2) through the Frscnds of e Oregon Floe Project,
ot i el pacvalibe o e Mativie Plant Society of Oregon, alin: OFT

With your costribulicn, plesss ld
s kmiws & you dis mef wish yaur mume
lested in cur “Thanks ™ column, sad il
you weuld ks o b mdded bo our (-
epan Flong Newsketer mailing lise

Mlail your check to:
Ovcgon Flors Progect

PO Box £02
Corvalliz, OF 97331-FK2
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Volunteer position available

The Oregon Flora Project 1= seeking 2 volunieer 1o assist
with progect cormespondence, bookkeeping, and admamistra-
tive activities. Basie word processing, famulianty with Inter-
net navigation, and written commumication skills are needed.
Flexitulity m scheduling 1 assured, but willingness to com-
mul o 2 hours per week for a & month (or longer) duration
15 needed. Most of the work 15 to be performed on the OSU
campus, Please contact Linda at (3410 T37-4338 or hardisol a
science oregonstate. édn Tor more mformation. This 12 an op=
portumty for an mdivadual to apply and expand ther hieskalls
while making a much-needad and meanmgful contribution 1o
the development of the Flora of Cregon
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Did you know?

* The Oregon Checklist treatment of 7ril-
lium, authored by Dr. Kenton Chambers,
currently recognizes five species in the state:
T albidum, T. kurabayashii, T. ovatum ssp.
ovatum, T. petiolatum, and T. rivale.

* The Oregon counties with the greatest
Trillium diversity are Curry (kurabayashii,
ovatum, and rivale), Douglas, and Josephine
(both with species albidum, ovatum, and
rivale).

» Seven counties lack any reported oc-
currences of this genus: Morrow, Gilliam,
Sherman, Crook, Lake, Harney, and Mal-
heur Counties.

* Among the OSU Herbarium specimens
mapped in the Atlas, the 7rillium most col-
lected is T. ovatum ssp. ovatum, with 135
specimens.

» The greatest number of trilliums in the
Herbarium have been collected during the
month of April (116 specimens), with May
(62), March (45), and June (41) being dis-
tant runners-up.

Trillium rivale - cluster of dots in the
southwestern corner of the state.

Oregon Plant Atlas

Ecoregions Map

Trillium petiolatum - dots in northeast-
ern Oregon.
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Trillium rivale, in the southwestern corner of the state, and 7. petiolatum in northeastern Oregon represent
two species of this genus that are distinct in their distribution and the ecoregions they occupy. The solitary
incidence of 7. rivale that maps to Black Rock Lookout in Douglas County, collected in 1944, was confirmed
by Dr. Chambers as correctly identified but, he adds, the locality needs to be verified due to a possible error
in labelling of the specimen.



