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Abstract:

A survey was made of the Crucifers of Montana; the survey included species known to be within the
state as well as those which were thought to be within the state, or that have a chance of migrating into
the state. This survey was made by systematically keying out the herbarium specimens included, in the
Montana State College Herbarium, Bozeman, Montana, and by reviewing all literature pertaining to
distribution.

A key was compiled and presented based upon Herbarium specimens, field notes, and monographs of
the genera of the family. The terminology used in this key is as simplified as possible; all specialized
terminology is avoided.

The existing and potential economic importance of the various members of the family are given.
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ABSTRACT
A survey was made of the Crucifers of Montana ; the survey
included-species known to be within the state as well as those
" which were thought to be withiﬁ the state, or that have a chance
of migrating into the stafe. This survey was made by systematically
'keying out the herbarium specimens inciudéd'in-the Montana State

College Herbarium, Bozemen, Montana, and by reviewing all litera£ure

pertaining to distribution.
A key was compiled and presented based upon Herbarium specimens,
' figdld hotes, and monographs of the génera'of the family. The terminol-
. ogy.gsed in this key'is as simplified as possible; all speciélized
texmivﬁology is avoided.
" The existing and.pqtential'economic importance. of the various

members of the famiiy are éiven.
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INTRODUCTION

The family Cruciferae is well established in Mentana, with
twenty-eight genera and ninety-eight species represented. The
family is a rather difficult one taxonomically, since the character-
-istics used for classification are sometimes minute. Often it is.
impessibie to key a Plant in flower, since the distinguishing char-
acters are found in the fruit. A specialized nemenclature has
deveioped around this femily: +the terms used ﬁo describe some of
tﬁe characters, such as “pubescent type" afe eeldom'used in reference
to any other plant famlly

The latest toxonomic work coverlng the Cruciferae of Montana
is the NEW MANUAL OF BOTANY OF THE CENTRAL ROCKX MOUNTAINS, first
publlshed in 1885 by Dr. J. M.” Coulter and revised by A. Nelson in
" 1937. Although it covers more of” the state than_any_other manual
available on tge subject, it dees'not cover the flora of the north-

east or Western portions of.Montana Coverage of the western region,

although 1ncomplete, has been materlally alded by such recent manuals
as A MANUAL OF THE HIGHER PLANTS -OF OREGON, by Peck (1941), and
II—JI;USTRATED FLORA oﬁ THE PACIFIC STATES“, by .:Abrams- (1984).

For these reasons the author has developed a- taxonOmlc key

covefing all of the crucifers found in Montana. In this key,

-spe01allzed terminology has been avoided whenever poss1ble. An
attempt was made to provide keys that could be used for plants
-either'in flower or in fruit, but. this was found to be impossible

in some of the genera.
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LITERATURE REVIEW
ThelCruciferae is a large family of about 200 geners and 1800
‘species; it is a_cosmopolitan family of wide geogrephic distribution.

Thie family is also called Brassicaceae after the genus Brassica

which is probablylthe most important genus economically.

The Cruciferae are -herbs er, rarelyz'shrubby plants, with
alternate leaves snd racemose or coryﬁbdse'floﬁers. Leaf form, root
type, anq longevity_are-extremelf variable;.-The flowers are regular
with four petals, four'sepals in a single tetramefouS'whorl, and six
stamens arranged in %wo.ﬁhorls,-the'innée‘whorl of four and the outer
of two. The hature.of the pistil.is con%rovereial,'but ﬁorphological
ev1dence substantlates the theory of a single plstll made up of four
united carpels (Arber 1931), (Saunders 1932), (Eames and Willson
1928, 1930). ‘Some of the genera do not.follow this general form. The
Leéidia doAnot always have. four petais;_they may have four, two},or.
none and the s%amens may be fewer than six. ‘Stanleya does not have
tetradynamous st;mens, all six are the same lengih

In recent years much work has been done on the various genera of

this family. .Some of the most able'taxonomists of the 20th century
have expended‘a great deal ef time and effort in ﬁonographic studies.
It seems fitting that theee works, as well as.,those not of a monographic
nature but contributiens of value none the less, should be reviewed
-he?e. . | |

The most recent work on Stanleya is a mpnegraphie study by

Rollins (1939a). In this study he points out the relationship between

Ll
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Stanleya and Thelypodium as well as the relationship of both to the .

Capparidaceae. Evidence is given to substantiate the theory.tnat |

the Cruciferae were derived from the Capparideceae. Preliminary’
spudies of the chromosome’ complement of the species of Stanleya.
were conducted and used to further substantiate thé proposed theory
of development.

Payson (1922a) published a monograph on Thelzpodlum and its
immedigte allies. This Work was very carefully done and whlle 1t is
not recent, the species distinctions and generic limitations which he

»

imposed ongthe genus are still valid. Thelypodium as treated in this .
study includes'afsmsll homogenous éroup of limiéed geographical;'
‘distribution'énd nonopnyletic origin..

No recent.nmnographic studv of Cardaria isnavailable, which is

unfortunéte since this genus is very similar to Lepidium and Hymenophzsa.

Rollins (19&0) separated Lepldlum Draba L. and Hymenophysa pubescens C. A. Mey.

from their respectlve genera and comblned them undexr Cardarla. ' This
separation is not considered valid by some authors ; thereforelthe reasons
for it vill be summarized here.- Carderia'differs from Lepidium.in the
following'respects: 15 the siliques ofNLepidium are. uninflated, those
of Cardaria are;-z) the siliques'of Lepidium are maréined, those'of |
Cardaria are.not; 3) tne siliques of-éardarie are indehiscent, those of
Lepidium are dehiscent;'h).the-necéar glands of Cardaria are well
developed and surround phe base of the singlelstanens, the glands of

Lepidium are- poorly developed and do not surround the base of the 51ngle

stamens. Cardaria shows no characterlstlc whlch would separate it from




m— Jumd L

8 ,
Hymenophysa; therefore the two are considéred congeneric.

Hitchcock (1936, 1945) reviewed the species of Zegidium.which
occurred in the United States in 1936 and published a review of the
species that occurred in MEXico, Centnﬁl America, and the West Indies
in 1945. This creditéble work made the‘compilation of the Lepidia of
Montana relative simple. Two speciles were found that had not been
previously reported in:MOHﬂana. These were L. montanum Nutt. aﬁd :

’ L,.iatifolium L. -E, 1a£ifolium is an introduced éﬁecieS'%hile the
occurreﬁce of_E,‘mOnténum is probabiy é rénge extension.

Payson (1926) monographed thé specieé‘af:Thlqui indigenous
to the United Stétes. He divided the genus into six species, two of
which, T. 5lauéum.A; Nels. and gr_parviflorﬁm A. Nels., occur in-
Montana. Recént authors iﬁclude all of these species under one name,
‘ 2}.aygestre i. " In this paper, the gehus is.separafed info the species
..bfoposed by Payson. The reasons for doing thié were twofold: first,

- field observations indicated that T. glaucum and_I; parvifldrum are
séparated b& ;haracters'which do not'intefgrade; second, i,'éipestﬁe
is a Eurppean species -that would have to be introduced into North
America by sémé carrier and the distribution ié much too extensive

for such a manner of introduction. There appears to be a; need for

furbher work in this genus.

Ll

Payson (1922b) published a‘monograph on the species of Siéymbrium

indigenbus to Nofth America in which he defined the limits of the genus
and difcussed the similarities of Sigymbrium and Thelypodium. This
work is still valuable in classification of these indigenous species;

however, recent introductions have created a need for a more extensive

coverage of the genus.
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Specimens of 5. Loeselii L. collected in Gallatin and Phillips
counties in 1948 were the firsp collegted in Montara. This speciles "is
not included in recent publications, but a description of it can be
found in FLORA OF THE;PRAIBIES AND PLAINS OF CENTRAL NORTH AMERICA,
by P. A. .Rydberg (1932).

Pearson (1928) and Sun (1946) have presented papers on the

taxonomy of Brassica. Both workers have included data on the chromosome

number of the‘species as well as taxonomic keys. The so-called

"Brassica alba' is not included in the genus Brassica by these men.

‘Sun has expressed doubt as to the validity of the exclusion and states -

that the species should be investigated further. Wheeler (1938) has

_pointed out that "Brassica alba" is a nomenclatural error,‘that the

species should be;ealled Brassica hirta Moench. if it is included in

the genus.

In the same publication it is'pointed out that Braésica arvensis

Rabenh. is an invalid name which should be Brassica kaber (DC.) L. C.,

Wheeler. The generic limits of Sinapie and Brassica are not well

defined. There are no criteria of separatlon between the two genera

that all botanists will accept, and as a result there is much confu31on ‘

- regarding the members of genera. It may be that B. hlrta, E. kaber,

and perhaps B. nigra | (L.) Koch. should be placed in Slnapls. I do not
believe it fea31ble to place one and not the other into Sinapis and
am therefore including all of the species under Brassica.-

Fernald (1909) publiehed a'compreshensrvé‘paper on Barbarea
which, although carefully prepared failed -to withstand the test of

time, Numerous changes have been made s1nce this. paper was publlshed

particularly 1n.thejwestern,epe01es. The treatment of the genus
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in this paper follows that of Abrams.

There has—been ho recent monographic“treatment of Roripga;
but there have been innumerable articles iﬁ the literature pertaining
to the taxomomy and nomenclature of many of the species as well as
articles dealing with %ﬁe correct name of the genus. Fernald (;QMO)
and Butters and Abbe (1940) have published articles dealing Wifh,the
synonomy and taxonomy of—B; palustris Moench., R. hispida Britt., and
R. islandica (ceder ex. Murr.) Borbas. Rollins (;941a) published data
that indicates R. columbiae.(Suksdorf) Howell to be a'synonym of |
R. calycina (Engelm.) Rydb. TFernald (1929) published proof of the
correct name for the genué although Mackenéie (1929) disagreed with
the ihterpretétion. - —

Rollins (1939b) published a m§nographic work on Physaria which
covers the'distribution,,taxonomy, syndﬁbmy, c&tology,'and.phylogeny
of the genus. Payson (1918)_published-a breliminary treatment of the
genus which was not nearly so coﬁpietg as the work published by Rollins;
for that reason the views of the most recent author were adopted in
this. paper.

Paysdn.(l92l) pubiished a monégréph on:Lesguerella; as is
characteristic of Payson's Work,Ait is “completé in every detail.

There has been no subsequent work on the genus other than a few
descriptions of new specles, none of %hich oceur in this area. This

monograph is probably the most complete and thorough of any of Payson{s

meny fine publications on the genera of the Cruciferae. All.of the
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.verious.methode of investigation at the disposal of.a taxonomist are
employed in this work except cytology. The section on the phylogeny
is exeeilent;'here is shown the supposed area of development, the
nearest relatiyes, and the supposed phylogenetic order of the species.
Many ef the Leequerella reserble Physarisa, their nearest relative,
the two can be told ape,x't easily by'the nature of}the septun.
Lesqperella has a veéin exﬁending from the apex to near the cenrer of
.the septum, Physeria does not have this characteristic. There.are;
of -course, other characters but thls is the most eas1ly seen. |

Payson (1917) published a treatment of western Drabas whlch
though helpful Was 1ncomplete because of thé scarcity of marerlal
- at his drsposal at that time. Fernald (1934) monographed the Drabas
of nortﬂeestern America. This work, even though it does not include
many.of the epeciee'indigenoﬁs £o the west, is of value to thé western
taxonomist beéause.of the'many phbtographs'of species that are found
'.:iﬁ.fhe west. . Hitchcock (1941) revised the Drabas of western North

- America. As is characreristie of ﬁitehcock's work, no data on rhe

cytoloéy or phylogeny was}given{ ‘The keys, descriptions,'and inter=
spec1f1c relatlonshlps were very well prepared

In the treatment of D. oligosperma Hook. p. 7h D+ ollgosperma
" var. microcarpa Blank., Mont. Agr. Coll. Sci. Stud. 1:59 (1905) type
' locetion, Black Butte, Tobeeco Reot'Range, is listed as a-synpnym ‘
of D. ollgosge Hook. Fl. Ber. Am. 1:51, 1833. ‘In Blankinship's

' publlcatlon the following spec1mens are cited: Black-Butte, Tobacco

" Root Range, 10,000 feet, August 11, 1902; Dewey, June. 24, 1902;
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Horsefly Pass, Crazy Mountains, 8200 feet, July 20, 1902. Hitchcock
(1941) states that the type specimen "is merely a dwarf form such as

occurs in many alpine regions in exposed situations,”

;eferring,.of
course, to the Black Butte specimen. UnfOrtunétel& the three different:
collections were mounted on the same Herbarium sheet at the Montana
State.College Herbarium; the cdllegtion bearing the label "type" is

not fhe Black Butte collection ﬁut the one fxom Horéefly Pass; it

differs from the other two in haviné leaves that are more densely
imbricate and smaller (3-5<mm, long).; The specimen cén be matched by

. the following cqilections; Hitchcoék and Muhlick Nos. 8913, 12091, and
1083k; R&dberg énd Bessey No. 4181; Blankinship, Summit Q%IMt. Bridger,
1899, Summit of Mti.Bridger, 1900, Mammoth Hot Springs, 1899; R. S;
'willianis, Helena, April, '1886,"Tigerl Butte, 1887, -Béit River, i892.
Blankinship's collection from the summit of Mt; Briagef in.léoo.contains
plants of both D. oligbsgermg and D. oligosperma var microcarpa indicating
‘that the two grew side By side on the same location. Hitchcock's statement

~ that the appérent variation is dﬁe largely to exposure, soil, and elgva-

tion is seemingly incorrect; the variation is hereditary.

" Draba fladnizensis Wulfen was céllected in Carbon county inil908
by P. H. Hawkins and the identification'verified by Hitchecock in 1949.
This plant has'not been pre&iously rgporteq in Moﬁtana and is listed
by Hitchcock aé rare on the highest peaks of Colorado‘and.fgdithéfn Utah;
it is also found in British Columbia. It is known to occur in Norway

and Sweden and is conspecific with those found in the Rocky Mountains.
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D. fladnizensis is apparently not found in Artic North America at the

present time; therefore the widely separated locatilites where the
. plants now occur must be relict stands of the species. Hitchcock (l9hl)

postulates “that not only did D. fladnizensis occur in Arctic.America

'at one time, but that it mlgrated from there down through the Rocky
Mountains to its present‘renge'ln Colorado. The presence of this

_ plent'on.one of the high peaks (11,000 feet) in Carbon county'supforts
this postuiabion.

A careful revision of the genus Descurainis that occurs in

North America was published by Defiing (1939). In this work such

/taxonomic criterielas grdwﬁh habit; pubescenoe, glandulosity, leaf
form arr%ngement'of'seeds snd,ﬂmgﬁ.of‘siliques, orientation ofi
pedicels and siliques, size of flowers, and flower color were " _
1nvest1gated and 1ncorporated into the keys where poss1ble. Dlstribution
and point of origin of the endemic species is covered very thoroughly
There is no data on cytology or any . discussion pertalnlng to the |
probable position of Descuralnla in relation to the genera of the
family. Baldwin and Campbell (1940) investiga£ed thelcytology of_

this genus and found the basic~chroﬁosome nunmber to be seven;.diploid,

tetraploid, and hexaploid plants were found. Polyploidy was found to
belinsrsspecific.

Rollins (1941b) published a monographic study of Arabis. In
this work he gives the supposed phylogenetic relatiosship‘of the species
and includes a discossion on the relationship'oflthe genus to other

~

genera within the family. The nearest related gehus'to'Arabis is
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Sibara, a genus that is not indigenous to Montana. The genus
'Arabis is large and taxonomically very difficult; Rollins has done
- an exceptionally fine monographic work and far be it from the‘author.
to criticize if; however, it seems from the ﬁeys and descriptions
that some of the species coula very well be include& under one
entity. Unfortunately, there is not suffiéient naterial at hand té
. prove cdnclusively that this is theé case..iAs Rollins has said, this
monograph is a step in.the right direction, but mich work yet remains
to Be completed. ﬁopkins (1937) has also worked with the gegus
Arsbis. He has févised tﬁoée spécies that occur in Eastern and Centrdl
North America.

Manton,(l932) publishga a general cyﬁolpgical survey of the
Cruciferaé in whibh the éhromoséme numbers of certain species'of
80 generalhave been détérmined. An attémpt was made to determine the -
“evolutionary trendé and to correlate the chromosomes with taxonomy.
If waé found tﬁat an aneuploid relationship is frequent betﬁeen the
,fundémental ﬁumbers of genera and that polyploidyfbetweén species

. is frequent. Fundamental numbers of 5, 6, 7, 8, 11, 13, and 15

have been recorded for the family.
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- MATERTALS AND METHODS
In the preparationlof this thesis.dealing with theAcrucifers
of Montana, recent monographs of the genera were used.' They were.
checked for distribution, generic and spgcific characters, and the -
kéys were modified or completely changed to fit Montana‘ﬁpeciés.‘
Any material pertaining to the genus more recent than £he monogr@phs‘
was reveiwed, evaluated, and either adopﬁed or discarded depending
upon the value and validity of the material. In instances when the
. genus had not received recent monographic treatﬁent, all articlés
. S . A ]
pertaining to its taxonom& were fév@éwéd, end if of value, included
in the treatment Qf the genus. |
In addition to the i?teraturé incorpq;gted, the materiéis
‘available in the Montana Stafe‘College'ﬁerbariuﬁd which consisted_of
:900 sheets’ of specimens, was cé}efully,checked.
Field notes obéained-duriﬁg fhe sumer and fall of 1948 and
'spring of 1949 wereluped to supplement data obtained from herbarium
specimens. |
Distribution was determined on the basis of specimens in the
Montand Sfate Colleée ﬁerbarium as well as on @onographs anﬁ fublished
distribution npotes. Those species that occurred in bordering states
 in regions adjacenﬁ té‘Montana were included unless agnaturél bérrier
seemed‘tO'resﬁrict ﬁhéir distribution or migratioﬁ into Moﬁtana.‘
The gequence of.generﬁ is in.éccord Wi?h the arrangemeﬁt givén

by Engler and:Préntl (1@95). The author is aware that other systems

of classification have beeﬁ 6ffered,-bu$ these are not'unahimbuSly.
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accepted. The "Engler and Prantl" system of classification is still
in, current use in the newef American manuals. |

In writing the key, fhe indented form was used. In this type
of key, the character description is“ipdented a fixed distance from
the left margin of the page, similar characters being indentgd a
similar distance.

Tt will be noted on examination of thé key given on page 17
that two. alternatives: are given for each c@aracter or group pf
characters. The plant must conform to one of the two firsf alterna-
tives; if it does not, either the wrong genera or flamily has been
selected. Progressing down the key, the same'proéédure is followed
in seleéting.the proper character, utilizing all the alternatives
‘until the group which is foliowed by the generic name is reached.
.Iftfhe key'hsed is a'species key, the ﬁame reached is the specieé

rather than the genus.

T
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Artificial Key to the Genera
Pods moré than 4 times aé léng as broad
Partition of the pod not a thiﬁ transparént membraﬁe
Pods splitting trapsversely inté numerous one seed-
ed joints; seeds nearly équafe ------------ Chorispora 87
Pods not splitting traﬁsveréely; seeds nearly round - - - Raphanus 4o
Partition of fhe pod. a £hin transparent membrane
Pods stipitate; anthers exserted beyond the petals; .
aﬁthers rolled bgck simila? to a ram's:horn |
Stipe of pod more thaﬁ 1 cm. long; partition of
pod without a longitudinal mid-band; petals
u&el;ow m e e e e e e e m e e e e oo o= ;‘- -Stanleya 22
Stipe of pod less than 1 cm. long; partition of.
pod with a~longitudinal mid-band; petals violet,
rose or white - - - - - - - - - —_———— - - ;.— - -Thelypqdium' 2k
Pod not st§pitéte; anthers not exsérted or rolled béck
in the above manner
Pods beaked
Flowers yellow, not purple-yeined
Petals 6 mm. or more long; beak 3 mm. or
more long; cotyledons folded back oﬁ
themseives ————— - -‘ ------ . - - . Brassica 38
Petals lesé than 6 mm. long; beak less

than 3 mm. long; cotyléddns folded back,
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on the hypocotyle and radicle - .- - - - - ‘-- - Barbarea 41
FlbWers vafiously colored, purple-
eined ~ - = - = = - = - U U - -Bruca 37
Pods not beéked, But sometimes tipped with a |
persistant stigma
Plants pubescent with branched hairs
Pods, stems, and leaves pubescent with 2-
branched hairﬁ ------ [ Erysimum 83
Pods, stems and leaves pubescenf with
héirs of more than 2 brancheé
" Leaves compound. or lobed nearly to mid;ib

Alpine plants; stems arising from a

branched woody base = - - = = = - - - - - - Smelowskia 68

Planté of lower altitudes; stems
arisiné from a simple tap-root - - - - - Descurainia 69
Leaves entire or toothed, never com-
pound or deeply‘lobed |
Pods less than 2 cm. long
Seeds iﬁ 2 rows in‘each chambe?'of

» the pod = = = = = = = = = = = = = = = = - = - - Draba 55

the pod - = = = = = = = = = = = = = == Stenophragma 72
Pods more than 2 cm. long
Stigma in flower or in fruit deeply

o-lobed (1 mm. or more) - - - = - = '« - - Hesperis 87
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Stigma in flower or in fruit not
deeply'E-lobed'(léss than
0.5 MWMe) = = = = = = = = TR Arabis T3
Plants glabrous or pubescent with simple hairs |
Mature pod. 2 em. or more long :
Pod. compressed or cylindrical
Partition.with a lonitudinal mid-band due to
‘elongation of the cells in that région;
petals nevéf yellow or white - - - - - - - Thelypodium .2k
Partition withoutja longitudinal mid-
band; petals yellow or thté |
Stigma not distinctly lobed; pod
flattened - - - - - -= - - e e - - Gardaminé L6

Stigma lobed; pod scarcely if at

all flattened - = = = = = = = = = = = = - Sisymbrium 34

- Pod h-angied ‘
Leaves entire, clasping - - = = == = = = ~ = Conringia '88
Leaves compéund, petioled = = = = = = = = « = Barbarea . 41

Mature pods less than 2 cm. long
Pods compressed; stem and basal leaves
entire or dentate
Pods compressed paraliel to the
partition = - - = = = = = = = == == == = == Draba 55
Pods compressed contrary to thé"

Partition = = = = = = = =~ = = = = = = = ~ - = Thlaspi 32
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Pods‘not compressed.; stem leaves,
basal leaves or both compound
Pods and pedicels erect, strongly
appressed to fhe rachis; diameter

of the pedicels equal to the

F ERAY

N

diameter of the pod - - - = = == - Sisymbrium 3L

Pods and pedicels not strongly
- ' appressed tO the rachis; diameter

of the pedicels not eqgual to the

diameter of the pod - = = = = = = = = = ‘Rorippa

Pods not more_than 4 times as long as broad

Pods not compressed

One seed in each chamber of the pod =~ = = - = - - 7.- - - =

¥

‘v

More than one seed in each chamber of the pod

Pubescence of branched hairs

Pods twin-like - = = = = = = = = = = = = = - - -~ "-Physaria

Pods'notiﬁwinjlike

Stem leaves clasping; pods’ébovéid,

glabrous and margined - - - = = = == = = = - Camelina

-8tem leaves not clasping;. pods globose,

" pubescent with branched hairs, not

margined --= = = = = = = = = Lesquerella-
Pﬁbescence of simple hairs or glabrous
Leaves all basal, awl-shaped - - -~ - - - = - - - Subularia

Leaves not all basal, not awl-shaped - - - = - - - Rorippa

43

Cardaria 26 -

5k

50

26

43
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Stem leaves deeply lobed or compound - - -~ -.- Rorippa 43
Stem leaves not deeply lofed e e e - _-Caﬁelina 5h
Pod compressed
Pod compressed parallel to the partition
One ér two seeds in each chamber of the pod = - - - = - Alyssum 85
More than two seeds in each chamber of the
pod.
Stem leaves cémpéund and deepiy 1lobed - - -~ Smelowskia 68
Stem leaves not coﬂ@ound or deeply lobed
Planté mostly less than 2 dm; high; seeds
not winged - - - - - - - - ~ -~ - ~ - - Draba 55
Plaﬁﬁs'génerally more tﬁan 2 dm.:high; |
seeds winged - - = = = - = - - - I Berteros 86
H'_Pbd compreséed cpntrar& to the partition
" One seed in each chember of fe pod - = = = = - = - "= - -Lepidium 28
- More than one seed in each chamber of the pod

Plants pubescent with forked hairs - - - - - - = -Capsella 53

Plants élabroué B e e e e e e e s - s s = = = Thlaspl 32
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StahleyalNutt; Gen. 2:71. 1818
Prince's Plume

Annual or perennial, usually herbaceous plants;iftems and leaves glabrous
o;’pubescent with simple hairs;-stems éiﬁple or branched, basal leaves absent
or present in the férm of a rosette; stem leaves petiolate. or éessgle and
clasping, dissected to entire; inflorescence racemose; buds clﬁb—shaped; sgpals
linear, reflexed or spreading aﬁ anthesis; petals yeilow to white; filamen%s'
of stamens nearly equal, glandular tissue usually surrounding base of single
stamens,‘rudimentaty or on‘under side of paired stamens only; siliqueé borﬁe
on a long (1-3 pm!) Stiﬁe, liﬁeaf, flattened paraliel 0 septum or nearly
terete; stigma.sessgle or the style only slightly develpped; seeds.obiong,
marginless. Stanleys is an indicatof of selenium beariné séilg.‘ It is found

in heavy clay soils and is not adapted to mountainous conditions. The near-

est relative of Stanleya is Thelypodium. The morphology of the flower, fruit,
" and leaves of these two are go similar that they could be considered congener- -

ic. Btanleya is distingdished from Thelypodium by greater stipe length, club-

ghaped.’” buds, and sepals that afe spreading at anthesis rather than being-erect.

Key to Species

. Middle and upper stem leaves petioled

Inner surfacé 6f petal—cléw densely'pubescepﬁ,
petals bright yellow; lower stem leaves c¢om-

pound or if entire less than 2 cm. wide =~-=--=w-'= - - - - 1. 5. pinnata
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Inner surface of petal-claw glabrous, petéls
pale yellow or white; lower steﬁ leaves 3;
10 cﬁ¢ ﬁide, usually entire - -~ - - = = = =~ - -~ - - ©= - - 2. 8. tomentosa

Middle and upper stem leaves sessile - = = = = = = = = = - ~ o 3. 8. viridiflora

1. Stenleya pinnata (pursh) Britt. Trans. N.Y. Acad. 8:62. 1889

Golden Prince's Plume (Desert Plume)

Cleome pinnata Pursh Fl. Amer. Sept. 2:739. 1816

Stanleya pinnatifids Nutt. Gen. 2:71. 1818

Stanleya heterophylla Nutt. Torr. & Gréy, F1. N. Amer. 1:97. 1838

)

Distribution: Fergus and Powder River counties.

2. Stenleya tomentosa Parry, Am. Natuialist 8:212. 187k

Hairy Prince's Plume

Distribution: northern Wyoming but may oecur along the' sourthern border of

Montana.

3. Stanleya viridiflora Nutt. Torr. & Gray, Fl. N. Amer. 1:98. 1838

Green Prince's Plume

Stanleya: collina M.E. Jones, Zoe. 3:28k. _1893

i

‘Distribution: Shinberger's Canyon, Montana; local inquiries concerning the

exact location of this site have not been successful.
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Thelypodium Endl. Gen. 876. 1839
Thelypody
Mﬁrennial or perennial herbs with simple.or branched stems; hairs absent
or unbranched;-etem leaves frequently-clesping-at the base; flowers purple,
lilac, rose or white; sepals scarcely if at all swollen at the base; petals

linear, oblong or oblanceolate, entire; anthers frequently tapered to a

1

. & 1
points inflorescence usually - racemose, rarely corymbosej pods round or‘slight—

ly flattened parallel o0 the partltlon, distinctly stlpltate or ses51le, l 5-

10 cm. long, 1-2 mm. wide, horizontal to erect; style short, stlgma small

entire or very slightly 2-lobed; cells of the septum elongated.perallel to
the framework of the pod,'nsually more or less contorted, cells shorter,
and walls usually less elosely compacted near the margin; the centrei region

of the septum composed of elongated cells frequently appearing under a hand

—ry o

lens as a broad midvein; seeds not w1nged. Members of Thelypodlum prefer a

géline eoilj They are'usually found on bottom lands Where the SOll 1ls very

!

wet in the spring. They are found only in the western portlon of the United
States and none of the spe01es are adapted to alplne conditions. The pods

ef Thelypodium do not show charaeters which lend themselveés to species sep-
aration but they are important @in generic separatidn. The septum.of the pod
has a cnaracteristic.cellular pattern censisting'of a broad region composed.
of.cells elongeted'paraliellto tne marginal“frameworn and extending through

- the middle of the septum. Species are not admitted to Thelypodiun:unless

they bave this type of septum.




Key to Species
Stem leawves not clasping the stem at the base -~ - = = - - i. T. integrifolium

Stem leaves elaeping the stem at’ the base - = - - - - - = 2. T. Sagittatum

1. Tﬁélupgﬁium:igtegrifoliym.(Nutt.) Endl. Walp. Rep. 1:172. 18k2
@Ezire-leaved Thelypodium

Pachypodium integrifolium Nutt..Torr. & Gray, F1. N. Amer. 1:96. 1838

. Thelypodium lilacinum Greene' Pl. Baker. 359 1901

Thelypodlum rhomb01deum.Greene Plttonla s 314 1901

‘Thelypodlum affine Greene, Plttonla bo3ik. 1901

Distribution: Gallatin, Lewis and Ciark, Madison, Park, and Silver Bow coun-

ties.

2. Thelypodium sagittatum (Nutt.) Endl. Walp. Rep. 1:172. 182
Sagittate Thelypodium
- L oaimn NS

Strepthanthus sagittatus Nutt. Journ. Acad. Phila. T7:12. 1834

Thelypodium Nuttallii s. Wats. Bot. King. Expl. 26. 1871

Thelypodlumwtorulosum Heller, Bull. Torrey Club 25:265. 1898

Thelypodlops1s sagittata 0.E. Schulz. Bot. Jahrb 66: 99 1933

Distribution: -Madison county and Yellowstone National Park.
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Subularia L. Sp. .Pll. 6h2. 1753
. Awlwort -

Small, submerged, aquatic, annual herbs with basal awl-shaped leaves and
small white flowers borne on a leafless scape; stamens 6; style none; pod
short-stipitate, ovoid to spherical; Qal%es conves, ribbed dorsally; the parti-
tion brdad; seeds few in each ceil, marginless. Thié plant is found gfowing
in shallow water along the shoreg'of mountain lakes from British Columbia to
the Sierra Nevada,‘California, east to Neﬁfoundland, Maine, and Wyoming.’

Specimens of this genus have not been examined by the author, but collections

have been made in Missouls county.

1. Subularia %QEE£19§~L° Sp. P1. 642. 1753

Water Awlwoert

Distribution: rare aquatic crucifer found only in cold mountain lakes in

Montana, Idsho, and Wyoming; reported in Montana's mountainous region.

Cardaria Desv. Journ. Bot. 3:163. 1813
Whitetop
Perennial , erect hérbs; leaves alternate, toothed, thé upper clasping;
flowers pervect, in ferminal panicles; petals white;-stamens 6; ovary sessile;
styles élender, shoft; pod ovate, heart-shaped at the_baseé acute at the apex,

neither Winged'nor matched at apex; valves strongly convex; seeds solitary in
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each cavity. The members of this genus have given taxonomists trouble for
over&xcenfury. Cardaria Draba has been placed in five genera other than

Cardaria: NaSturtiumTMLepidium, Draba,_Cardiolepis and Physolepidion.

Abrams, Hitchcock, and Peck still refer to this .species as Lepidium Draba.

The other species present in Montana, Cardaria pubescens, is-still called

Hymencphysa pubescens by .several authors. Cardaria differs from Lepidium

in that it has iﬁflated, indehiscent pods and nectar glands that completely
surround the single-stamens-and subtend the ﬁaired stamens. Hymenophysa
differs from'Qardaria only iﬁ the degree of pubescence and the inflorescenee
type. C. Draba is'an iﬁtroduced species. The oldest collection was made
near Yreka, California in 1876. The plant prefefs.and alkaline soil but it
is not restricted to this type of habitat. C. pubescens is also an intro-
duced species. The seeds were believed to héve been intmduced as impurities
.in alfalfa seed. Its distribution is still incomplete but will‘probably
parallel that of C. Draba. Bqth-of thege ﬁlants are serious weeds in grain

fields, hay meadows, and pastures} Both are very fesistant to 2,4-D.

Key to Species
| Pods glabrous = = ~ = = = = = = = .- ee - e T 1. C. Draba

Pods pubescent « = = = = = = = =~ e B - - - - - 2. C. pubescens

1. Cardaria Draba (L.) Desv. Journ. Bot. 3:163. 1813
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Pepperweed (Whitetop)

Lepidium Praba L. Sp. PL. 645. 1753

Distribution: Beaverhead, BiBhorn, Carbon, Cascade, Deeflodge,'Fergus, Flat-
head, Gallatin, Granité, Jefferson, Judith Basin, Lake, Lincoln, Madison,
. Park, Phillips, Pondera, Ravalli; Roosévelt, Rosebud, Sanders, Silver Bow,

Stillwater, Teton and Valley counties.

2. Cardaria pubescens (Meyer) Rollins, Rhodora L2:305. 1940

Hogry Cress (Hairy Whitetop)

Hymenophysa pubescens C.A. Mayer, Ledeb. Fl. Alt. 3:181. 1831

Distribution: Gallatin and Park counties; Yellowstone National Park.

Lepidium (Tourn.) L. Sp. PLl. 643. 1753
Pepperwéed (Pepperwort) —

Annval biennial, or perenniallherbs; leaves compound or entire; pubes-
cence, if any, of simple hai?s; petals small, white or greénish, rarely
wanting; Stémens often léss than 6; stigmas sessile or nearly so; pods ob-
long or nearly roﬁnd, flattened contrary to the partition, winged at the

apex; valves keeled, dehiscent;.seeds 1 in each cell, flattened. This genus

is adapted to a wide variety of habitats. One species, Lepidium. latifolium,
thrives best on a wet saline soil while others inhebit soils of normal pH

and becomé pests in gardens and cultivated fields. Some, such aé‘g, campestre,

v
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are found in range land and pastures. None of the members of this genus afford

much feed for either livestock or wild game and most of them are considered

serious weed pests.

Key to Species

WOOd& based perennials, Or if anﬁuals the upper
stem leaves W—shaped at the base or the basal'
loﬁes of the leavgs encircling the stem:

Stem leaves eithér W-shaped at base or the

basal lobes eﬁcircling the stem

- Stem leaves W-shaped at base, fruit

conspicuousiy winged at tip - - - - - = - - - - - - - - -

Stem leaves with basal lobes encircling ‘the

stem, fruit not conspicuously winged at tip - - - - - - -

Stem’leaves neithé: W-shaped at base nor the
basal lobes encircling the stem

Leaves entire or dentate, 4-8 cm. broad,

"gtyle obsolete - - - = - = = = - - & & o oo - oo - - ---3.

Leaves entire or pinnate, if .entire not as

broad as above, sfyle 0.3 mm. or more long - U .

Annuals or berennials, but never Wopdy—bésed; upper
stem leaves neither W-shaped at the base nor the

basal lobes of the leaves encircling the stem

. campestre

. perfoliatum

. latifolium

.. monbanum:
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Petals 2 mm. or more long; fruits 5-7 mm.'long —————— 7. L. sativum

Peféls less than 2 mm. long, or if over 2 mm.
long, fruits less than 5 mm. long o
Racemes numkrous; axillary and terminal,
congested, Q;h cm. long - - - - - - - e e o o .4 - 6. L. remosissimum
Racemes moStlj terminal, not congested,
over U cm. long
Pods bvate, upper half averaging more
in width than the lower half; apical
notch of pod as deep or-deeper than
broad - - - - - - e e e e e e e e e o e 2. L. densiflorum
Pod nearly round, upper half averaging
less in width than the Llower half;
apical notch of pod not as deep as

broad - - - - - - = B R - - 8. L. virginicum

1. Lepidium campestre (E.) R. Br. Ait. f. Hort, Kew. 4:88. 1812

:'Eield Pepperweed
Distribution: Cascade, Gallatin and Madison counties.

2. Lepidium densiflorum Schrad. Ind. Sem. Hort. Gottin. 4. 1832

PSSR o

Préiq;g Pepperweed (Common Pepperweed)

Lepidium pubicarpum Nels. Bot. Gaz. 30:189. 1900
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Lepidium Bourgeauanum Thell. Monog. Lepid. 237. 1906

Distribution: well established in Montana.

3. Lepidium latifolium L. Sp. Pl. 64kh. 1753

vBog Pepperweed
Distribution: Gallatin county.

L. Lepidium montenum Nutt. Torr. & Gray, Fl. N. Amexr. 1:116. 1838

Mountain Pepperweed

Lepidium corymbosum Hook. & Arn. Bot. Beech. 323. 1840

N :
Lepidium utshiense Regel, Acta. Hort. Petrop. 1:42. 1871

Lepidium scopulorum f. nanum Thell. Monog. Lepid. 211. 1906

Lepidium brachybotryum Rydb. Bull. Torr. Bot. Club 3L4:427. 1907

Lepidium philonitrum Nels. & Macb. Bot. Gaz. 56: 474, 1913

Distribution: Beaverhead county.

5. Tepidium perfoliatum L. Sp. P1. 643. 1753
o ——— e s

Clasping Pepperweed (Bpund-}eamed E%QEEEEEEQ)

Distribution: Carter, Cascade, Gallatin, Ravalli,and Silver_Béw counties.

6.  Lepidium ramosissimum Nels. Bull. Torr. Bot. Club. 26:12k. 1899

fan LR

Congested Pepperweed

' Lepidium divergins Osterhout Bull. Torr. Bot. Club.30:237. 1903

Lepidium Fletcheri Rydb. Bull. Torr. Bot. Club 34:428. 1907

~—

4
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Distribution: Well eétablished'throughout the state.

7. Lepidium sativum L. Sp. P1. 6k, 1753

Garden Pepperweed -(Garden Cress Pepperweed)
Distribution: Gallatin and Lewis andlclark counties.

8. Lepidium virginicum L. Sp. Pl. 645. 1753

Virginia Pepperweed (Wild Pepperweed)

Lepidium Menziesii DC. Syst. 2:539. 1821

Lepidium intermedium var. pubescens Greene, Bot. Gaz. 5:157. 1881

Lepidium medium var. pubescens (Greene) Robinson, Gray. Syn. Fl. N. Amer. 1:
127. 1895

Lepidium ocecidentale Howell, Erythea 3:32. 1895

Lepidium bernardinﬁm.Abrams,'Bull. Torr. Bot. Club 37:149. 1910

Lepidivm hirsutum Rydb., Bull. Torr. Bot. Club 39:322. 1922 '

Distribution: Gallatin county.

Thlaspi (Tourn.) L. Sp. P1. 645. 1753
Erect, glabrous, annuval or perennial herbs; basal leaves forming a
‘rose££e, entire or toothed; steﬁ-leawés W-shaped at base and clasping; floﬁers
racemose, white or purple; ppds triangular or nearly round, generally emar- .

. ginate, flattened chﬁréry to the partition, winged; valves dehiscent; seeds
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2 or more in each cell; reticulate. 'Many botanists todéy have combined the
indigenous species of Thlagpi into on¢ species, T, alpestre, which is a
European species. It is probable that Thlaspi entered America by way of
" Siberia and the Aléutiaﬁ Islands and would seem to be related.to the species
of Asia rather than to those of'Eurppe. Payson (1926) states that specimens

of T. c¢wehleariforme, a Siberian species, are very similar to T. glaucum,

one of the common plants found in Montana. If T. cochleariforme and T.

alpestre are separate entities, ﬁhen it would. be preferable‘td call this |
ﬁlant by the former name. The aguthor ﬁas not seen eiﬁher of the species in
qqestipﬁ, and it is more loéical to choosé the entities used by Paysoﬁ.

They seem to be separated on valid taxonomic characters which as a rule are
not variable. These entities.afe T. parviflorum and T. glaucum and their
separation is hased oﬁ style and petal length. T. arvense is a Eurépéan
species infroduced into North America. Its classification presents no prob-
leﬁ to the taxonomist for it is very eagily distinguished from the other
.membérs of this genus that occur in Montané. I. glaucum and T. parviflorum

are usually found in wooded sub-alpine situations. T. arvense is a common

weed in cultivated fieldé and gardens.

Key to Species

Annual, pod flat and round, broadly winged and
deeply notched = = = = = = = = = — = - SRR e e e - - 1. T. arvense

Biennial or perennial, pod. wedge-shaped, ob-
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scuredly winged and shallowly or not at all notched

Style 1 mm. or more long; petals usually over

Style less than 0.5 mm. long; petals less than

hmm, long - = = = = = = = = = = = &« & Z & 4 - 4 o L= -

. Y/ .
1. Thlaspi arvense L. Sp. PLl. 6L6. 1753

Eield_Penny Cress (Fanweed, Stinkveed)
Distribution: entire state.

2. Thlaspi glaucum A. Nels. Bu;l. Torr. Club 2?:275. 1898

Blue Penny Cress

2. T. glaucum

-3. T. parvifilorum

Thlaspi alpestre var. glaucum A. Nels. Wyo- Exp. Station Bull. 28:84. 1902

' Thlaspi Nuttallii Rydb. Bull. Torr. Club 20:235. 1902

Distribution: Cascade, Gallatin, Madison, Meagher, and Missoula counties.

3. Thlaspi parviflorum A. Nels. Bull. Torr. Club. 27:265. 1900

A

Thorowort Pehny Cress

Distribution: Beaverhead county.

" Sisymbrium L.'SP.. Pl. 657. 1753 |

Tumbleweed
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Annual, biennial or perennial herbs with branching, erect or decumbent
stems; hairs absent or if present, ﬁnbranéhed; stem leaves frequently clasp-
ing entire or compound; flowers various; sepals scarcely swollen at the base;'
petals entire, white or yellow; nectar glands usually eniarged around the
éolitary stamens, redhced beiéw theldouble stamensj inflore;cencé usually
short and corymbose, elongating and léx in fruit; pqu round, stipitate or
sgssile; style short or lacking; stigma subentire or diétinctly‘Z-iobed, %Le
lobes extended ove£ the septum;lseptum tﬂin and cel;'patterg usually undiffer—
entiated into a cent?al region of eloﬁgatéd cells; seeds not Wingedl' The
species of Sisngrium séem to have originated in Arizona ;ince it is here
that theggenus is best represented. The most.primitVe'spécies of the group
is S. ambiguum and'is closely related to fhelypodium. It différs only by - the
'less differentiated cell pattefn of'the:geptum and by the s}ighfly 2-;Qbed
stigma with the lobes ex%ended over the septum. From a mb;phologicél POt
-of view, it can‘be seen thét Sisymbrium and Thel&podium are very clééély re-

. lated. 8S. saléﬁgineum and 8. linifoliuﬁ are the only representitives of the
genus that are indigenous to Montana. :§. linifoiium is a very common weed

while E, linifolium has been collected only once in Montana and four times

in all of North America. ‘8. officinale, S. alfissimum, and S. Loeselli are
Eurppean introductions. S. Loeselii :was first collected in Montana, June 10,
1948, and is abundant along roadsides in Gallatin county. S. altissimum is

a common weed in grain fields in Montana.

Key 0 Species




b . Albal, ML T M

36
Pods awl-shaped, appressea to the rachis - - - = - = - - - - h. 8. officinale
Pods not awl-shaped, not appressed to. the rachis |
Plants with rhizomes - - - - = = = = = = - - - - = - = - 2. 5. linifolium
Plants without rhizomes:
Pods L4-8 cm. longg'fedidels as thick as the
pods - - f' __________ Cee e e e e e m = = - 1. S. altissimum

Pods 2-4 cm. long; pedicels less than half

as thick as the pods

Leaves éntire, plants glabrous, petal white - - - - 5. 5. salsugireum
Leaves toothed, plants hirsute, petals
yellow - - = = = - - - - e s == ~ - - - - = - 3. 8. Loeselil

1. Sisymbrium altissimum (L.) Britt. Sp: PL. 659. 1753

Pl it g
Tumble Mustard

Norta altissima Britt. in Britt. & Brown; Ill. Fl. ed. 2._2:17&. 1913

Distribution: Cascéde, Daniels, Flathead, Gallatin, Lake, Musselshell,
Ravalli, Roosevelt, Sherdan, Stillwater, Wibaux, and Yellowstone counties;

Yellowstone National Park:

2. Sisymbrium linifolium Nutt. Torr. & Gray, N. Amer. F1. 1:91. 1838

Tlax-~leaf Plains—muStard\$

Nasturtium linifolium Nutt. Journ. Acad. Phila. T7:12. 183k

Schoenocrambe Llinifolia (Nutt.) Greene; Pittonia 3:127. 1896
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_Schoehocrambe pinnata Greene, Pittonia 3:127. 1896
Distribution: Beaverhead, Gallatin, lewis and Clark, and Silver Bow counties.

3. -Sisymbrium Loeselii L. Cent. Pl. i. 18

[ T VR PV PR

© Small-poded Tumbleweed

L S

Distribution: Gallatin and Phillips counties.

L. Sisymbrium- officinale (L.) Scop. Sp. PL. 660. 1753

Hedge Mustaréd

" Brysimum officinale L. Sp. Pl. 660. 1753

Sisymbrium officinale Scop. Fl. Carn. ed. 2. 2:26. 1772

Sisymbrium leoicarpum Jordan Diag. 1:139. 186&

Distribution: -Gallatin, Lincoln, and Missoula counties.

5. Sisymbrium salsugineum Pallas, Reise 2 app. 114, t 5. 1773

Sisymbrium giaucum.Nutt. in T & G. F1. N. Amer. 1:93. 1838

. Distribution: Beaverhead county.

Eruca (Tourn.) Mill. Gard. Dict. Abr. ed. k. 175k

The genus is represented in Montana by a single species, Eruca-sativa.
It was collected in Flathead county in 1889 and listed as an escape from

cultivation. This is the only record of this species in Montana.
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1. Eruca sativa Mill. Gard. Dict. ed. 8. no. 1. 1768

Rocket Salad (Garden Rocket)

Brassica Eruca L. Sp. P1l. 667. 1753

Eruca Eruca Britt.in Britt. & Brown, I11. F1. ed. 2. 2:192. 1913

Distribution: Flathead county.

Brassica (Tourn.) L. Sp. Pl. 666. 1753
| Mustard
Annual, bieﬁnial,_or perennial herﬁs; stem erect; baéal leaves compound;

stem leaves entire or toothed; peta}s yelléw;.inflorescence racemose; pods
elongated, round or four-sidgd, sessile, tipped with a persistant flat, angular,
or round beak; valves 1-3 nerved; stigma round or 2-lobéd; seeds in one row

in each cell. This geﬁus is native of EBurope, Asia and no;thern Africa, all

of our species have been introduced. B. camgestris.and B. kaber are very
common ﬁeeds in cultivated fields. B. Ei&Ei is less comﬁon but a potential
weed hazard. B. hirta and B. juncea are the cultivated mustards of agri-

7

culture. This cﬁop is wvalued at almost $l,SOQQOO yearly in Montana.

Key to:Species

Upper leaves clasping by.a W-shaped base - - - = = = - = « - - 1. B. campestris

Upper leaves not clasping by a'W—shaped base
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Valves strongl& 3-nerved; beak not cone-shaped
Pods hirsute; beak flattened R e 2. B. hirta
'Pods glabrous, beak angular - - - = = = = = = = = = ~ - k. B. kaber
Valves strongly‘l-nerved; beak cone-shaped |
Pods cloéely appressed to the rachis; less
than 2 ecm. long - - - - - - - - - ; e mm s e m - 5. B. nigra
Pods not closely appressed to the rachis,'

~more than 2 cm. loné —————————————————— 3. B. Jjuncea

1. Brassica campestris L. Sp. 666. 1753

Bird Rape (Common Mustard, Birdseed Rape)
Distribution: Daniels and Gallatin counties.

2. Brassica hirta Moench Suppl. Meth. 84. 1802

White Mustard (Yellow Mustard)

Sinapis alba L. Sp. P1. 668. 1753

Brassica albs Rabenhorst Fl. Lusatica 1:184. 1839
Distribution: cultivated and sometimes found as an escape.

3,” Brassica Juncea (L.) Cosson Bull. Soc. Bot. Fr. 6:609. 1859

Tndia Mustard (Brown Mustard) .

Sinapis juncea L. Sp. PLl. 668. 1753
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Distribution: cultivated and sometimes found as an escape.

L. Brassica kaber (DC.) L.C. Wheeler Rhodora 40:306. 1938

Charlock (Field Charlock)

Sinapis arvensis L. Sp. Pl. 668. 1753

Bragssica arvensis Rabenhorst Fl. Lusatica 1:184. 1839

Bragsica sinapistrum Boiss. Voy. Espag. 2:39. 1839-45

Distribution: Daniels, Gallatin, Lewis and Clark, Madison, Powder Ri&er, and.

Wibaux counties.

5. Brassica nigra (L.) Koch'in Roehl, Deutsch. Fl. ed. 3. Lk:713. 1833

Black Mustard

Sinapis nigra L. Sp. P1. 668. 1753

Distribution: Bighorn, Cascade, Flathead, and Jefferson counties.

;Raphanus (Tourn.) L. Sp. P1. 669.' 1753

e

‘Radish

Annuals or biennials; stems erect_of widely branching from the base;
leaves deeply téothed or compound; petalé White,'pa;e yellow, or purpie; pod
elongate, linear, fleshy or corky, constricted or contiﬁuous.and spongy be-

tween the seeds, indehiscent, fapering above into the persistent\slender

' style; seeds round. Introduced from Eufope and. temperate Asia. R. sativus
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is the common cultivated garden radish. One form éxists as an adventive weed.

Key to Species

Pods longtudinally grooved, strongly constricted
between the 4-10 seeds when dry - - = - - = = = = = = - - - 1. R. Raphanistrum
Pods not longitudinally grooved, slightly comstricted

between the 2 to several seeds ~ - = = = = = = = = = o & o - 2. R. sativus

1. Raphanus Rephanistrum L. Sp. P1. 669. 1753

Wild Radish (Jointed Charlock)

Raphanistrum inocuum Moench, Meth. 217; Medic. in Usteri, Ann. Bot. 8. 1794

Distribution: Stillwater county.

2. Raphanus sativug L. Sp. P1. 669. 1753

..Garden Radish

Distribution: occassional adventive

Barbarea R. Br. in Ait. Hort. Kew ed. 2. 4:109. 1812

Wintercress

]

Biennial or ﬁerennial herbs; stems erect, angular, generally,purplé'near
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the base; leaves compound; ﬁetals yellow; inflorescence racemose; pods
"elongated, linear, L-angled; valves keeled or ribbed; style less than 3 mm.
long; stigma round dr 2~lobed; seeds in l‘row‘in eéch'cell, flat, oblong, and
slightly'reticulate. This genus is generélly found in wet places near swamps
and along irragation ditches. Because of this growth habit, it probably will
never become a serious weed. The genus is often confused witﬁ Brassica and

is often identified as B. campestris. DPetal and beak length as well as seed

type make the two genera easily.distinguishable.

Key to Species

Pods ascending, not appressed té the rachis -~ -~ = = = = = - - 1. B. americana

Pods ascending, strongly appressed to the rachis - - - ~ - - =~ 2. B.~stficta

1. Barbarea americana Rydb., Mem. N.Y. Bot Gard. 1:17Lk. 1900

American Wintercress

-1

Barbarea orthoceras var. dolichocarpa Fern. Rhodora 11:140. 1909

Distribution: Cascade, Gallatin, Jefferson, Missoula, and Stillwater counties.

2. Barbarea stricta An@rz. in Bess. Enum. P1l. Volh. 72. 1822

Erect-pod Wintercress

Barbarea orthoceras Ledeb. Rhodora 11:140, 1909
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Distribution: Carbon, Gallatin, and Yellowstone counties.

\Rorippa“§ggg. Fl. Carn. 520. 1760
Marsh Cress (Water Cress)
Annual, bienn?al, or perennial; aquatic of éemi—aquatic herbs; lgaves
~simple, lobed or compound; petals yellow or white; style short and élender;
étima 2-lobed or entire; pods short and round, slightly if at all, compréésed
parallel to.the partition; valves nerve-less or one-nerved; seeds very small,

in 2. rows in each cell. This genus has been called Sisymbrium, Radicula,

Roripa, and Rorippa. It has been subdivided into Armoracia, Rorippa; and.

Nasturtium by some authors.

Key to Species

Flowers white

Upper leaves pinnately divided; pods linear -- - - - - 5. R. Nasturtium-aguaticum

Upper leéves simple; pods ovoid - - = = = = = = = - - - 1. R; Armoracia
Flowers yellow
Plants with rootstocks; petals much ex-
ceeding the sepals ;o
Pods glabrous or nearly SO ~ = = = = = = = = = - - 7. R. sinuata
“Pods pubescent - - - = = = = -~ = - = = =« - = - -~ 2. R. calycina

Plants without rootstocks; petals scarcely
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equaling the sepals
Pods -spherical, or if oblong-ellipsoid,
the pod shorter than the pedicels ————————— k. R. islandica
Pods oblong tq linear gylindrical; equal-
ing or longer than the shbrt pedicels
Style aboﬁt 1 mm. long - = = - - - ; ------ 6. R. obtusa

Style minute; 0.5 mm. long or less - - - - - ~ - 3. R. curvisiliqua

1. 'Rorippa Armoracia (L.) A.S. Hitchc. Sp. Fl. Menhattan 18. 189k

Horseradish
M“—‘v—

Cochlearia Armoracia L. Sp. PL. 6L8: 1753

Nasturtium Armoracia Fries ex A. Gray Man-ed. 2:31 1856

Radicula Armoracia Robinson Rhodora 10:32. 1908

Armoracia Armoracia Britt. in Britt. & Brown, Ill. Fl. ed. 2 2:163. 1913
Distribution: escape from cultivation.

2. Rorippa calycina (Engelm.) Rydb. in Mem. N.Y. Bot .Gard. 1:175. 1890
" Columbia Yellowcress -

Rorippa columbiae (Suksdorf) Howell Fl. N.W. Amer. 1:40

Nasturtium columbiae Suksdoff Deutsch. Bot. Monatss. 16:211. 1898

Radicula:columbiae Greene Leaflets Bot. Ols. 1:11L4. . 1905

Distribution: Chauteau, Custer, and Gallatin counties.
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3. [Rorippa curvisiliqua (Hook) Bessey Mem. Torrey Club 5:169.. 180h

Western Yellowcress

Sisymbrium curvisiliqua Hook. Fl. Bor. Amer. 1:61. 1830

Nasturtium curVisiliqua Nutt. in Torr. & Grayﬂ Fl. N, Awer. 1:73.

Nasturtium lyratum Nutt. in Torr;'&vGray, Fl. N. Amer. 1:73. 1838

Radicula curvisiliqua Greene Leaflets Bot Obs. 1:113. 1905

Distribution}“ Cascade, Gallatin, Madison; and Silver Bow counties

Yellowstone National Park.

1838

and

4. Rorippa islandica (Oeder -ex. Murr.) Borbas, Bel. Tav. es Partmell., 392.

Obtuse Fieldcress

Sisymbrium amphibium ver. palustre L. Sp. P1. 657 1753

Radlcula palustris Moench Meth. 263. 1794

Nasturtium terestre R.'Br. in Ait. Hort. Kew. ed. 2. 4:110. 1812

Brachylobus hispidus Desv. Journ. Bot. 3:183. 181k

Nastuftium palustre DC.-Syst. 2:191. 1821

Rorippa palustris (L.) Bess, Bnoum. P1. Vol h. 27. 1821

Rorippa hispida (Desv.) Britt. Mem. Torrey Club 5:169. 1894

Radicula hispia Britt. Torreya:6:30. 1906

Radicula palustrié varL:hispidé Robinsoﬁ Rhodora 10:32. 1908

Distribution: Cascade, Flathead and Madison counties.

5. Rorippa nasturtium~-aquaticunm (L.) Schinz. & Thell. Fl. Schweigz.
o I SRR .

1909 .

ed. 3:240.

1900
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Watercress
AP e ST

Sisymbrium Nastﬁrtium—aquaticum L. Sp. PlL. 657. 1753

Nasturtium officinale R. Br. in Ait. Hort. Kew. ed.- 2. L4:110. 1812

Radicula Nasturtium-agquaticum Britt. & Rendle List. Brit. Seed Plants 3. 1907
Distribution: entire state.

6. Rorippa obtusa (Nutt.) Britt. Mem. Torrey Club 5:169. 1894
W e et .

" Blunt-leaved ¥ellowcres§

Nasturtium obtusum Nutt. in Torr. & Gray. Fl. N. Awmer. 1:7h. 1838

Radicula obtuse Greene Leaflets. Bot. Obs. 1:113. 1905

'Distribufion: Cascade, Fergus, Flathead, Gallatin, Madison and Missoula

counties,

7. Rorippa sinuata (Nutt.) A.S. Hitche. Sp. Fl. Manhattan 18. i89h

Spfeading Yellowcress

p—

Nasturtium sinuatum Nutt. in Torr. & Gray, F1l. N. Amer. 1:73. 1838

Radicula sinuata Greene Leaflets Bot Obs. 1:113. ‘1905

Distribution: Cascadé,.dallatin, Phillips and Wibaux counties.

Cardamine (Tourn.) L. Sp. Pl. 65k. 1753

Bittercress
sl biiab i
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Annual of perennial herbs; léaves entire or éompuund; petals whitehor
+purple; inflorescence racemose or corymbose; pods elongated, compressed
parallel with the partition; valves nérveless; seedé in 'l row in eaéﬁ cell.
Thié is a very common semi-aquatiec plant found along the banks of mountain

streams. Some of the species are aipine.

Key to Species

Basal leaves simple, stem leaves 3-7 folioléte;
plants with rhizomes = - = = = = = = = = = = = = = - - - 1. C. Breweri
Basal leaves pinnate, stem leaves 5-15 foliolate;
plants without rhizomes
Pod‘8;20 seeded; leaflets mostly rounded - - - - ; - - 2. C. oligosperma

Pod 20-30 seeded; leaflets bblong or linear = - - - - 3. C. pgnnsylvanica

1. Cardamine Breweri 8. Wats. Pro¢, Amer. Acad. 10:339. 1875
e ‘

Brewer's Bittercress

Cardamine orbicularia Greene Pittonia 4:202. 1901 -

Distribution: Carbon, Cascade, Gallatin, Glacier, Madison, Missoula, Park,

Stillwater, and Yellowstone counties.

2. Cardamipe oligosperms Nutt. in Torr. & Gray, Fl. N. Amer. 1:85. 1838

Few-seeded Bittercress
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Distribution: 'Gallatin and Park counties.

3. Cardamine pennsylvanic? Muhl. ex Welld. Sp. P1l. 3:486. 1800

© Pennsylvania Bittercregs.

Cardamine higsuta var. acuminata Nutt. in Torr. & Gray. Fl. H. Amer. 1:85

1838

Cardamine'écuminata Rydb. Bull. Torrey Club 29:237. 1902

Distribution: Cascade, Gallatin, Flathead, Missoula, and Stillwater counties;

Yellowstone National Park.

Physaria A. Graye gen. I11. 1:162. 1848

Twin-pod (Double Bladder Pod)

Perennia;; tufted; silvery stelléte; stems simple, arising from as
élohgated base; basal leaves usually numerous, often forming rosettes,
petiglate, oblancéalate to nearly round, entire or dentate; inflorescence
éongested to somewhét elongated; petals yelléw or rarely purplish;.sepals
linear-oblong, pubéscent; pedicels rigid; pods twin-like, constricted,
pubeécent, often much inflated; ovﬁles 2-6 in each cellg_ The genus Physaria
.is confined to western North America. It occurs chiefly on hiéh plaféaus and
lower mountain elevations in dry barren situations where sgnlighﬁ is intense

and competition from other plants almost nonexistant. Physaria has the same

floral pattern, habit of growth, and pubescent type as_Lesquerella. The pods

axre also similar but differ in the.following respécts:' Physaria has twin-
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like pods that are constricﬁed.at the partition and usually highly inflated.
The pods‘of Lesguerella are never twin-like, and are never constricted at the:

partition. They are usvally highly inflated.

Key to Species

Apical notch of pod less than 1L mm. - = = = = = = = o o - . L. P. Geyeri
Apical notch of pod. more than.2 mm.
Parfition o£§vate;'ovules 4‘in eaéh cell of
the pod - = - = = = ~ = « - . - e s s e e e e e e - 3. P. didymocarpa
Pattition'narrowly oblong to linear-oblong;
ovules 2 in each cell of thé,pod |
Notches of pod equal:above and.beiow;
valves nearly round - - -.—‘ ------------- 1. P. austmalis
Notches of péd unegqual (upperlvery deep, |
lower shallow or sbsent); %alves heart-

shaped - - - - - e e e e oo - = - -2. P. brassicoides

1. Physaria australis (deson) Rollins Rhodora 41 p- 408.. 1939

Austrélian Twin-pod

Physaria.didymocarpa (Hook.) Gray var. australis Payson'in Ann. Mo. Bot. Gard.

C5:1hk. 1918
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Distribution: not reported in Montana buk may occur along the sourthern and

southwestern border.

2. Physaria brassicoides Rydb. Bull. Torr. Bot. Club 29:237. 1902

Distribution: not reported in Montana but may occur along eastern border

of the state.

3. Physaria didymoéa g (Hook.) Gray, Gen. Illustr. 1:162. 1848

, Common Twin-pod (Double Bladder-pod)

Vesicaria didymocarpa Hook. Fl. Bor. Amer. 1:49. 1830

Coulterina didymocarpa O. Kuntze, Revis. Gen. 2:931. 1891

. Stud. 1, pt. 2:60. 1905

Physaris macrantha Blank., Mont. Agric, Soil Sci

Distribution: Cascade, Choteau, Custer, Fergus, Gallatin, Glacier, Granite;

Madison, Heagher, Missoula, Park, Stillwater, and Yellowstoné counties.

4. Physaria Geyeri (Hook.) Gray. Gen. I11l. 1:162. 1848

Geyer's Twin—ﬁod (Geyer's.Douyig Bladder-pod)

Vesicaria Geyeri Hook. Lond. Journ. Bot. 6:70. pl. 5. 1847

Coulterina Geyeri O. Kuntze Revis. Gen. 2:931. 1891

Distributién: Deer Lodge, Jefferson, Madison, and Missoula counties.

Lesquerella Watson, Proc, Amer. Acad. 23:249. 1888

Bladder-pod
e \
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Annualslor perennials, freqﬁently forming rosettes; stems generally
unbranched; basal leaves compound or entire; stem leaves usually entire;!’
pods glabwous or stellate, inflated flattened parallel-té the partition,
sessile or stipitate; Qvulgs usually'few; seeds sometimes vwinged. The
genus is most abundant ip the arid regions of western North Amefica with
the geograﬁhical center of distribution in northern New Mexico. &he region
of greategt specific concentration is locaﬁed in central Texas. The plants
seem to pfefer'a,calcarious soil but-are not limited by soil type. They

are found growing in sandy loam, heavy clay, and decomposed granite.

Key to Species
Pedicels uniformly curved‘downward, not curved
like the letter "S"
Stems stout; fruiting recemes not borne
along one side OF the axis - = © = = = = = = == = = _ - 3. L. argentea
Stems slender; fruiting racemes usua;ly
borne along-cne side of the axis';. ——————————— 2. L. arenosa
Pedicels curved like. the letter "S", straight
or uniformly curved upwgrd
Basal leaves linear or narrowly lance-shaped
Fruiting inflorescence raised conspicuously

above the 1eaves - - = =.= = = = = = = = = - - f - - 1. L. alpina

Fruiting inflorescence scarcely raised above
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the basal le;.ves ------ R -~ = - 4. L. condensata
‘Basal leaves spaﬁuiéte to nearly round
Pods, wheﬁ mature, twice as long as
wide, or longer - - - - - - - =~ ; T T TR N L. curvipes
.Pods, when mature, newver twice as long

as wide = = = == = = = = & - o - o o oo . = - < - - = - 11.5L. alpina

1. %Eigggggliglalgina (Nutt.) Wats. Proc. Amer. Acad. 23:251.. 1888

‘ Alﬁine Bladder-pod

Vesicaria alpina Nutt. Torr. & Gray, Fl. N. Amer. 1:102. 1838

Alyssum alpinum Kuntze Rev? Gen. PL. 2:931. 1891

Lesquerella spathulate Rydb. Contr. U. S. Nat. Herb. 3:486. 1896

Lesquerella pafwula Greene Pittonia L4:308. 1901

‘Lesquerells nodosa Greene Pittonia 4:309. 1901

Digtribution: Gallatin, Lewis and Clark, Park, and Sweetgrass counties.

5. Lesquerella arenosa (Richards) Rydb. Bull. Torr. Bot. Club 29:236. 1902

‘Rydberg's Bladder-pod -

\

Vesicaria arenosa Richards, Flanklins Journ. to Shores of Polar Sea. Ti3. 1823

Leéquerella argentea arenosa Rydb., Contr. U. 8. Nat. Herb. 3:485. 1896

Lesquerella versicolor Greene, Pittonia 4:310. 1901

Lesquerella Macounii Greene, Pittonia 4:310. 1901
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Lesquerella rosea Greene, PittoﬁialhiSll. 1901

Lesquerella ludoviciana (Nutt.) Wats. var arenosa Wats. Rydb. Bull. Torr.’Bot.

Club. 29:236. 1902

Lesquerella Lunellii Nelson Bot. Gaz. L42:49. 1906
Distribution: not réported but may occur along the souwthern border of Montana,.

3. Qgggggggiig gggggggg,(Pursh) MacMillap Metasp. Miss. Valley,,263. 1892

Silver Bladder-pod

Myagrum argenteum Pursh. F1. Am. Sept. 2:434. 1816

© Alyssum Ludovicianim Nutt. Gen. N. Am. P1. 2:63. 1818

Vesicaria lwdoviciéna DC. Syst. 2:297. 1821

Lesquerella ludoviciana (Nutt.) Wats. Proc. Am. ‘Acad. 23;252. 1888

Alyssum glubosp@ Kuntze. Rev. Gen; Pl.-2;93i; 1891

Distribution: gas§ade county.

L. Iesquerells dondgﬁsaté A.\Nels Bull. Torr. Bot. Cluﬁ 26:238. 1899
Distribution: Beaverhead, Mé&igohf Mgaghér, and Wheatland counties.
5. ‘Lesqgerélla curvipés A.-Nelg. Bﬁll. fofr. Bot Club 25:205. 1898

Distribution: Carbon county.

Capsella Medic. Pfl. Gatt..1:85. 1792

Shépherd Purse
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Annual; basal leaves in a rosette, compound stem.leayes dentate to
entire, W;shaped at the base, pubescent’ with branched hairs, some unbranched
hairs present also; petals white; inflorescence racemose, style short; stigma
not lobed pod strongly flattened contrary to the narrow partltlon, flat,
wedge—shaped, notched at the apex; seeds numerous in. each cell. Thls genus
-1s represented by a s1ngle species,: C Bu}sa—paeborie which ie an int;oduced
plant from Europe that is a common weed in fields and gardens throughout the

state.

1. Caepsella Bursa-pastoris (L.) Medic. Pflanzeng. 1:85. 1792

Shepherd Purse

Bursa Bursa-pastoris Britt. Mem. Torr. Club 5:172. 189k

- Bursa pastoris Weber, in Wigg. Prim. F1. Hoist. 47. 1780

Thlaspi Bursa-pastoris L. Sp. PL. 647. 1753

Distribution: throughout the state.

Camelina Crantz, Stirp. Aust. 1:18. 1762

False~flax

Annual herbs; stems erect; leaves entire or dentate; the stem leaves
W-shaped and clasplng the base; pubescent with branching hairs; petals yellow

or greenish; inflorescence racemose; pods shoxt, inflated,. nearly round,
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or obovoid; valves l-nerved; style slender; stigma round; seeds in 2 rows,
ﬁsually few. This genus is represented By 2 species, both of which afev
introduced from Europe. They are common weeds in fields and,gardens'throughout
tﬁe state. 'The‘épecies are separated on characters which intergrade to

i

some extent and further investigation may revel them_to be conspecific.

Key to Species
Basal leaves sessile; pod L4-5 mm. long =~ = = = = = = = = 1. C. microcarpa

- Basal leaves petioled; pod 6-8 mu. long = =~ = =~ = = = - - 2. C. sativa

1. Camelina microcarpa Andrz. Syst. 2:517. 1821

Little-pod False-flax
Distribution: throughout_thé state.

2. Camelina sativa (L.) Grantz.. Stirp. Aust. 1:18. 1g62

. Big-seed False-flax

Myagrum sativum L. Sp. PL. 6L1. 1753A

»

Distribution: throughout the state.

Drabe, (Dill.) L. Sp. Pl. 642. 1753
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Whitlow Wort (Whitlow Grass)

Annual, biennial, or perennial; stems leafy or leafless, pubescent with
simple'or forked hairs or glabroué; leaf blades -entire or dentate; inflores—
cence racemose Or corymbose; peﬁals white or yellow,\often notched at apei
sometimes deeply so; pods dehiscent, strongly céﬁpressed parallel to thg
partition and flat, often eldnga£e gnd twisted;- seeds marginless, numerous,
in 2 rows in each cell. These p;ants are of diverse habhit and have variable
morphological characters (even within species), but all are rather closely
related dispite their variable appearance. Some are found.only in alpine
situations,iwhile others occur ohly at lower elevations. The distribution
is world Wide. Of the chaéacters uged for identification; pubescence type

seemé to be the most reliable.'

Key to Species

Plants annual - - = - = = = = = = = = = = = = = = = « - Series I
Plants biennial or ferennial |
Leaves glabrous or with simple hairs
‘Stems with one « more léaves above the basal
’ leaves = - = = = = = = = =« =« - - - e e Series . IT
Stems leafless above thé basal leaves |
Flowers yellow - - B ; - =~ -~ .= = - -~ Series IIT
Flowers white = = - - = - T R R 127 D. 6reiba$a

Leaves pubescent, some of the hairs. forked or
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stellate
Stems leafy, the flowering stems with at least
1 ieaf
Leaves ash-grayish pubescent with very fine
closely ihterwoven'many—branched hairs
having 5 or mbre rays -~ - - - - f e - - - C Series Iv
Leaves not aéhfgmayiéh, often stellatéi.
pubescent but the hairs stiff and-little
interwoven, rays of hairs hlor leés, . .
Styles 1 mm. loﬁg or lohger L e e e e m 1:-Diavrea 7
Styles less than 1 mm. long.- - = = = ='= = = = = | Series i
Stems leafliess .
Lower side of leaves with hairs which are -
branched in comb-like fashion,
Leaves 0.75-1.75 nm. brbad; hairs élosely
appressed - - - - - U 11. D. oligosperma
Lé'aves 1.5-3.5 mm. broad; ‘hairs not closely
appressed - - = - - - e e e e e e - 7. D. inserta
Lower éide of leavesfgiabréus or pubescéent;
hairs unlike those above '
Leaves ash-grayish with fine matted
appreésed haifsj styles less than 3
mm. long - ; ------------- e e e e - = . Series Vf
Leaves not ash-grayish, hairs coarse;

styles. of varying length
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Styles less then 0.5 mm. long - - - - - - - Series VII
Styles 0.5 mm. long or longer --- - - - - -Series VIII
Series T

Pods 3-5 mm. long,'gsually. not over 1 mm. broad;
‘léaves and stems pubeseent with cross-like ﬁn—
stalked hairép ---------- e e e e a e a o 2+ D. brachycarpa
Pods larger than above; pubescehce,simple or if ' =
. branched, the hairs stalked
Fléwering stems without ieaves, a;l'ieaves'in
basai‘roseﬁtes. . - - _ A : -
Petals deeply 27lob¢d§ most of the pods at
least 2_mm.' .b.roao"lt I I S = === - = - 17.-D. verna
Petéis sometimeg_notdhgd'at thé‘apek-bﬁt
not 2 lobed; pods mostly less than 2 mm.
-broad - - L e - e - - - - - - i - - = = = =~ I D. crassifolia
flowering stems bearing oné oY more leavés |
,Inflérescence, including fediceis, pubescent - - - - l&. D, ﬁraealta
» Infloreéceﬁpé and pedicels,glabrbus
Pediceis usually at least 1.5 times as long
as the pods - - - -~ - B T T T . - 9. D. nemorosa
'Pediceis little longer than pods, éometimes

shorter
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Plants bienﬁial_or winter annuals; flowers
whité; pedicels 8-20 mm. long - - - - = - - = = - - 16. D. stenoloba
Plants annual, flowers lemmon yelloﬁ;

pedicels 1-6 mm. long = = = =~ = = = = = = = = = = =~ 15. D. reptans

Series II

Styles léss than 0.5 mm. 1ong; plants skéndér, the
roots small and fiberous \ '
Floﬁers.white;'ﬁerennialé;‘leavés less than 3 mm.
Broad; plants foﬁnd énly above timber line - - -'- - -;— 6. D.'fladhizenSis
. FlowersAyelldW; biennials or short-lined perennials;
leaves over 3 mm. braad}ﬂﬁiénfs usually below |
timber line - '+ ;- - == e d e w22 -~ -~~~ 16. D. stenoloba
Stjles ét least 0.5 mm. iong, or if shorter tpe
plants with fleshy main root'
Basal leaves 3.-10 mm. broad, 7—8.cm. long;
petals yelloﬁ ; - - U -' --------------- 3. D. crassa
Basal leaves seldoﬁvas much as 3 mm. broad,

hot over 4:cm._long; petals white - - - - = e m m e m - 10. D. nivalis

Series III

Styles less than 0.2 mm. lopgy petals 2-3 mm. long;

\
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midnerve of leaf not prominent below = - = = = - - - - = = 4. 'D. crassifolipa
Styles more than 0.2 mm. long; peﬁals over 3.mm. long;

midnerve of leaves prominent below = = = = = = & = = - - — 5. D. densifolia

Series IV

Pods oval or egg shaped, never contorted, 4-8 (10) mm. . .
long = = = = = = = & = = @ e e e m oo .. Ar -—— - 7.:D. inceita
Pods oblong or nearly so, oftén contorted or

.'over 10 mm. long-

. Pods glabrous or'sparsely ciliate = = = = = = - - -~ = = =10. D. nivalis
Pods covered with branched hairs - - = - = - - = - - - - 8. D. lanceolata

P Series V

Pods . over 1/3 aé broéd as long, or if.broader, not cén-
torted
.‘Podé pubescent With stellate of‘forked hgirs R 7; D. incerta
1Pods‘g%abrous |
Pe;cals,w_hite e mm e e e s e e - ~ - -+ 6. D. fladnizensis
fétals-yéllbw- | | |
ﬁasai ieaves 5-10 mm. broad -~ == = = = = = = = - . 3. D. crassa
Basal leaves-i-3g5{mm. broad - - - - - - e - - f. D. incerta
Pods,leés than 1/3 as broad as long{‘br'if:broader,f

1
\ .
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then usually éontortea
| Pubescence all brancﬁed, felt-like in appearance,
rays mostly over 5 and méarl& all the same length - - - 8. D. lanceolata
Pubescence not all branched, not felf—iike in appear-
ance, rays with 4 of 5 rays '

Pods less than T mm. long; petals less than 2

mm. long ’ o
Flowers white - - - - - - - e e e e e 6. D. fladnizensis
Flowers yellow —_;_— e e e e e e = e e o 16. D. stenoloba

Pods more than 7 mm. long; petals mprenfhan 2
mm. long
Pubescence of many-branched hairs and a
few simple hairs - - - - -~ - - - e ~ 8. D. lanceolata
Pubescence of branched and simbie hairs
in nearly équal pr&pgrtiéns
Pods glabrous - - - - - - - - e e e e a 10. D. nivalis
Pods pubescent . | |
Petals over 4 mm. long = =~ = = = = = = - - ~ 1. D. aurea
Petals less than I3 mﬁ. long
iﬁflorescenée aﬁdlfruits-glabrous - - - 16. D. stenoloba

Inflorescence and fruits pubescent - - - -  1h. D. praecalta

Series VI




Styles less than 0.5 mm. long - = = = = = = = = = a o = . 10. D, nivalis

Styles 0.5 mm. long or longer - - = = = = = = o e - - = -13. D. Paysonii

Series VIT

Petals white in anthesis
Hairs simple to four rayed, sparcé; leaves
greenish - - - - - - —'é e e e e e o 8. D. fladnizensis
Hairs manyrrayéd an&ﬂmatééd;>leaves often |
grayish - - - - - -wl— R R LT - 10. D. nivalis
-Petals yellow in anthesis
Petals 3 mm. long; styles less than 0.2 mm. long - - - L, D..crassifolia

Petals over 3 mm. long; styles over:b,z mn. long - - = 7. D. incerta

Series.VIII

Pubescence of leaves mostly simple of forked - - - - - = - 5, D. densifolia

Pubescence of leaves both simple and many-

branched
Leaves less than 1.5 mm. wide;’hairs fangled ----- 13. D. Paysonii
Leaves mo?é than l;5nmm. Wide.or if wider the
hairs not tangled .

Leaves with stiff straight cilia, rayed

hairs “few or absent = = = = = = = = = = = = = —« - - 5. D. dgnsifolia

1
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‘Leaves sometimes ciliate but the cilia
curved, branched and soft; rayed hairs

~@bundant -~ - - == = - - - - - - . e e e e e e o - 7. D. incerta

o l.,Dfaba ayrea M. Vehl. in Hornum. Fors. Dansk. Oecon. Plantel. ed. 23599.
1806 B

Golden Draba

————n,

Draba luteole Greene, Pittonia 4:19. 1899

Draba surculifera Nels., Bull. Torr. Bot. Club 26:237. 1899

Droba Bakeri Greene, Pl. Baker. 3:6. 1901

Draba aureiformiS'Rydb., Bull. Torr. Bot. Club 28:28. 190

DmmaMdhﬂaéRm%.,Eﬂlﬁmmr;&ﬁ.Chm29£MQ:l%E

Drabe uber Nelson, Bot. Gaz. 34:366. 1902

Draba decumbens Rydb., Bull. Tofr. Bot;:Club 29:240. 1902

Distribution: Cascade;.Fergus, Lincoln, Park, Rosebud counties and Glacier

- National Park.

2. Draba brachycarpa Nutt. ex T. & G., Fl. N. Amer. 1:108. 1838

Short~fruited Whitlow Grass

Discovium gracile Raf., Journ, de Phys. Lxxxix. 96. 1819

Discovium Ohiotense DC. Syst. ii. T0O. 1821'

Alyssum bidentatum Nutt. ex Torr. & Gray, 1. c. 1838

Draba brachycarpa (Nutt.) Greene, Pittonia 4:207. 1900
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Drabe, brachycarpa var. apetala and grandifora Engler ex Schulz(Engler; Pfl.

4:105,339. 1927

Draba bidentata Nutt. ex Schulz, 1. c. 339. 1927

Distribution: Lewis & Clark county.

" 3. Draba crassa Rydb., Mem. N.Y. Bot Gazd. 1:182. 1900

Draba chrysanfha Wats., Proc. Amer. Acad. 17:36k. 1882
Distribution: Park cbunty. .

" 4. Draba crassifolia R. Grah., Edinb. N. Phil. Journ. 182. 1829

'Bgcky Egpntéin Draba. -

‘Drabs Parryi Rydb., Bull. Torr. Bot Club 29:241, 1902

‘Draba albertina Greene, Pittonis 4:312. 1901

7

t

Distribution: Madison and Péfk counties, and Glacier National Park.

5. Draba densifolia Nutt. ex T. & G., F1. N. Amer. 1:10k. 1838 .
‘-—-—'——-w. : : , '-

Rockeress Draba
'—'—\___,I_‘_ "‘—*—N

. Draba glacialis Adags. var.npéctinata,wats,; Proc. Amer. Acad. 23:260.‘.1880,

Draba pectinata (Wats.) Rydb., Buii. Torr. Bot Club 39:327. 1912,

Drabe Mulfordae Payson, Amer. Journ. Bot.w 4:26L. 1917

Draba Nelsonii’/Macbride ‘and Paysoh, Am. Journ. Bot. 4:258. _1917j'

Draba globpss Payson, Am.  Journ. Bot. 4:259. 1917

Draba-sphaerula Macbride and Payson, Am. Journ. Bot. k:258. 1917.

s

-~




e L), Ll L |

\ - 65

’

Draba caeruleomontana Payson and St. John, Proc. Biol. Soc. Wash. 43:119.

1930

Draba globosa var.. sphaerula (Maqbride & Payson) Schultz op cit., 103. 1927

Distribution: Custer, Park, Silver Bow counties, and Yellowstone National

Park.

6. Draba fladnizensis Wulfen, in Jacq., Miscell. Austr. l:1h7. 1778

Artic Draba

Draba Pattersonii Engler, Pflanzen' reich h;055260. 1§27

Diétribution: Carbon county.

7. Draba incerta Payson, Amer. Journ. Bot. h:26l. 1917

Yellowstone Draba

Draba glacialis Adams. var. A and B, Hook., Fl. Bor. Amer. i:Sl. 1833

Draba oligosperms var. pilosa (Regel) Schulz (Engler, Pflanzenreich 4102

1927

‘Draba, laevicapsula Payson, Amer. Jouri. Bot. 4:262. 1917

-

Draba longipes Raup, Contr. Arn. Arb. 6:165. 193k

Distribution: Carbon, Meagher, and Teton counties.

8. Draba lanceolata Royle, Illustr. Bot. Himal. Mts. 1:72. 1939

Lanceolate Draba

Draba stylaris Gray as treated by Fern. & Knowlt., Rhodors T:64. 1905
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Draba cana Rydb., -Bu:[.l. Torr. Bot. Club, 29:241; 1902

Draba valida Goodding, Bot. Gaz. 27:55. 190k

Distribution: Cascade, Fergus, .Meé.gher, Lake, and Teton counties.

9. gfé_@g nemorosa L. Sp. P1. 643 1753

Wood_s Draba

P

Distribution: Cascade, Gallatin, -Lewis & Clark, Madison,.Missoula, Ravalli,

end Rosebud counties.

10. Draba nivelis Liljebl., Vet: Acad. Handl. Stockl. 208. 1793

. » Snow Draba’

Draba “ilonchocarps Rydb., Mem..N.¥. Bot. Gard. 1:181. 1900
Disti‘ibuﬁioﬁ: Cascade", Carbon, Gallé.tin , Lake, Madison, Park and Teton

counties.

- 11. Draba ollgosp I—Iook., Fl. Bot. Amer. 1:51. 1833

Glac:l.er Draba,

Draba andina (Nutt. ex T, & Q. ) Nelson, Bull. Torr. Bot. Club 26:352.. 1899

Draba glac:l.alls Adams Gray S;yn. Fl. N. Amer. 1:112. 1895

Draba saX1montana Nelson, Bull,, Torr.. Bot, Club 27:264. 1900

Distri bution: 'Beaverhéad‘, Carbon,' Cascad.eh, Deerlodge, Gallatin, Lewis &

Clark, Meagher, Park, Silver Bow, Sweet Grass counties and Yellowstone Park.

12." Draba preiba’ﬁa Macbride & Payson, Amer, Journ. Bot. Y:257. 1917
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. Distribution: Glacier National Park.

13. Draba Paysonii Mgcbride, Contr. Gray Herb. hH.s. 56:52. 1918

Payson Draba

Draba vestita Payson, Amer. Journ. Bot. L:261. 1917

Draba globosa Payson var. sphaerula (Macbride & Payson) Schulz, op cit. 103

Draba barbata Pohle, as treated by_Schuiz, op. cit., 101

Draba Gilbertiana Gilg. ex Payson, Amer. Journ. Bot. h:p61.. 1917
Distribution: *Gallatih,'Madison, Meagher, and Teton counties.

14. Draba praealta Greene, Pittonia 3:306. 1898

Undine Draba
Distribution: Yellowstone National Park.

15.' Draba reptans‘(Lam.) Fernald, Rhodo?a 36:368. 1934

Carolina Draba

Draba caroliniana var. micrantha (Nutt.) Gray, Man. ed. 5:72. . 1867

‘Draba micranthe Nutt. ex T. & G., FL. N. Amer. 1;109. 1838

Dreba coloradensis Rydb., Bull. Torr. Bot:. Club 31:555. 1904

Draﬁa cuneffolia vér. californica Jepson,:Man. Fl. PL. Calif. 533. 1925

Distribution: Cascade, Custer, Gallatin, Lewis & Clark counties and Yellow-

stone National Park.

16. - Draba stenoloba Dedeb., Fl..Ross. 1:15k. 1842
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Shiny Draba.

Draba nitida Greené var. nanna Schulz, (Engler, Pflanzenreich 4105;320) 1927

Draba nemorosa var. stenoloba (Ledeb.) Jones, Proc. Cal Acad. II, 5:621. 1895

Draba deflexa Greene,‘Pittonia 4:20. _1899

Distribution: Béaverhead, Gallatin; Madison, Meagher, and Teton counties and

Glacier National Park.

17. Draba verna L., Sp. PL. 642. 1753

Spring Draba,

Distributfon: .Sanders county.

Smelowskia C.A. Mey. in Ledeb. Fl. Alt. 3:165. . 1831

" Smelowskia

'

ng, fufted, pérénnigl with a much branched woody base; leayes;compound,
. ashy éré& withsﬁellaée'hairs; flowers récemoée, small,'white, yellow or tinged
-with purﬁle; sepals une&ual; pods flaﬁtened cgn%réry to the narrow sepfum?
obloﬁg to ovate, tépered'at bpﬁh ends;-stigma sessile; seeds few to numerous.
§,.ca1ycine is the énly representitive of this genus that is présent in
Moﬁtané. This plant préferé an..alpine or\sub-alpine habitat and is never

found in the lower wmountein valleys or foothills.
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1.  Smelowskia calycina (Desv.) C.A. Mey. in Ledeb. Fl. Alt. 3:170. 1831

Alpine Smelowskisg

Hutchinsia calycina Desv., Journ. Bot. 3:168. 181k

Smelowskia kineariloba Rydb., Bull. Torrey Club 31:555. 190k

Distribution: Beaverhead, Carbon, Custer, Gallatin, Glacler, Madison, and

Park counties; Yellowstone National Park.

Descuralnla WEbb .and Berth. Phyt Can. 1: 72 1836 -

Tansymustard
H—-—w

~

Annual or biénnial:p}éﬁts; stems usually erect and widely branéhing;
1eaves compound, earligr ones in a basal-rééefte whichlwithers as the plant
matures, reduced in size upward:; infloréscence racemose; petals yellowgor
whitish; sepals green br yellow; pubescence of bran?hed and simple hairs,

often simpile hairs are gbsent; stalked glands often found; pod linear or

clavate round or nearly so; valves l-nerved; style short or'obsolete;'stigma

.enﬁire;nseeds in 1 or 2 rqwé in the ecell. The endemic species of Des-

curainia probably~originéted in Arizona and New Mexico. The migration
apparently took place in all dlrectlons from this area. D. Sophia is an
014 World spe01es Whlch has been introduced and become well establlshed

throughout the Unlted States, Canada and Alaska. D¢ Richardsonii and D.

pinnata are native Speciés that have become widely distributed-throughout.

the United States and Canade. -The gehus is most often found in_cultivaféd
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fields, and disturbed areas and becomes a weed in these habitats}

A

- Key to Species

Pod 15-30 mm. long;'septum pf ﬁéd with 2-3 longitudinél
nerves - - - - = .« - - - - - - e - [ 3. D. Sophia
Pod mpétly less than.lS mm. long, septum of ﬁod'with
1 longitudinal nerve
Pod linear, apex of valveé acuﬁe, seeds in 1
row, pediéeis and often the leaves bese£ with
glandular hairs, basal leaves 1-2 pinnate - - - - = - - 2. D, Richardsonii
Pdd'club—shaped or nearly so; apex of valves |
rounaéd, seeds in 2 rows or if,crow@éd'into '
1 ToW, pedicels and leaves not beset with |
glandular hairs'or baéal leaves nét simp;e

PINNBLE - = = = = = = = = = == w o= m e m o o -.- 1. D. pinnata

1. Descurainia pinnata (Walt.) Britt. Mem. Torrey Club. 5;173. 189k

‘Pinnate Tansymustard

Sisymbrium brachycarpum'Richardé, in Franklin 151. Journ., ed. 1. App. Thk.

1823

'Hesperis bmachycarpa O. Ktze. Rev. Gen. Pl. 2:934. 1891

- Sophia filipes Hellerz Bull. Torr. Club. 2h:311. 1897
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Sophia gracilis Rydb., Mem. N.Y. Bot. Gard. 1:L75. 1900

Sophia intermedia Rydb., Mem. N.Y. Bot. Gard. l:i8lL. .1900

Sophis brachycarpa Rydb., in Britt. Man. 462.. 1901

Sophia magna Rydb., Bull. Torrey Club 3k4:L436. 1907

Descurainia brachycarpa (Richards) O0.E. Schulz, Pflanzenreich 4, Fam. 105:325.

192k

Sophia glandifera Osterhqut Bull. Torrey Club 53:35. 1926

Sisymbrium intermedivm Garrett » Spring. Fl. .Wasatch Reg., ed. 3:65. 1927
Distribution: entire state.

2. Descurainia Richardsonii (Sweet) O.E. Schulz Pflanzenreich 4, Fam. 105:318.

1928

_Richardson Tansymustar’ci )

Sisymbrium canescens Richards, Bot. App. Frankl. Narrat. Journ. Thlk. 1823

Sisymbrium Richardsonii Sweet, Hort. Brit. ed. 2:30. 1830

Sisymbrium canescens var. major Hook., Fl. Bor. Am.’ 1:62. . l8h_0

Sisymbrium californicum S. Wats., Bot. King. Exped. 23. 1871

Descurainia inecisa Britt. , Mem. Torr. Club. 5:173. 189k

Sophia brevipes Rydb., Bull. Torrey Club. 29:238. 1902

Sophia californica Rydb., Bull. Torrey Club. 29:238. 1902

Sophia .leptophylla Rydb. , Bull. Tofrey Club.l 29:239. 1902

Sophia purpurascens Rudb., Bull. Torr. Club. 31:556.. 190k

Sis;ymbriwﬁ incisum var. californicum Blank., Mont. Ag. Coll. Sci. 8tudies Bot;

1:60. 1905
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Sigymbrium viscosum Blank., Mont. Ag. Coll. STudies, Bot. 1:60. 1905

Sophia Richardsoniana Rydb. Brittonia 1:89. 1931

3. Pgﬁfﬂfﬁiﬂi? Sophia (L.) Webb. ex. Prantl in Engler & Prantl; Pflanzenf.
Zabt. 2:192. 1892

Flixweed Tansymgﬁggzg

Sisymbrium Sophia L. Sp. PL. 6:59. 1753

Sisymbrium parviflorum Lam. Fl. France. 2:519. 1778

Hesperis Sophia O. Ktze. Rev. Gen. PL. 2:935, 1891

Sophia Sophia Brift. in Britt. & Brown. I1l. Kl. 2:144k. 1897

Sophia parvifilora Sténdl. Contn. U.S. Nat. Herb. 22:347. 1921

Distribution: Gallatin, Powder River, and Wibaux counties.

Stenophragma Celak. Flora 55:438. 1872

Annual; eréét hérbs; leaves entire or toothed; pubescent with forked
hairs; pétals Whité or pink; flowers in terminal racemes; style very shoxrt;
stigma two lobed; pod very.narrows-seeds in one row. Thié genus isire-
presented by a single‘specie. It was naturlized from Europe and North-
ern Asié and is common but not abundant on range‘land in the vacinit& of

Bozeman, Montana.




Lol

d : : - 13

1. Stenophragma Thaliana Celak. OEstef: Bot. Zeitsch. 27:177

Turkey Péd

Argbis Thalisna L. Sp. PL. 665. 1753

Sisymbrium Thalisnum Gray. Amn. Sci. Nat. 7:399. 1826

Distribution: Gallatin county.

Avebis L. Sp. Pl. 2:66k. 1753

Rockeress

Biennial dr perénnial herbs, often with a woody base, élabrous to
pubescent with simple or branched héirs; stems round, ieafy; simple or
" branched; basal 1ea&es petioléte) enﬁire or dentate; steﬁ,leaves sessile,
often W—shaﬁed‘at base, entire to dentate; inflorescence racemose; petals
white to purple, spatulate to oblong; sepal erect, bounded on the margins
by a narrow“dalored band; anthers oblong, not pointed at apex;'pods linear,
straight or curved, erect to reflexed, flattened parallel to the partition;
(nearly round in A. glabra) valves one-nerved to qompletely_nefvéléss; seedé
flattened or plump, generally winged. Arabis is a cosmoﬁoiitan'genus adapt-
ed to many diverse‘hgbitats énd soil types} no single area in western America
is predominéte bécéuse.of the number of endemic species of Arabis present.
Plants of the genus are ound from.Alaéka‘to Califorﬁia. :Theijpodiﬁm and.
Arébis in flower resemble each btherhsomewhat, but:they are eésily separated

by -stamen characters. Thelypodium has slender tapering anthers while the
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anthers of Arabis are oblong and blunt. The stamens of the Arabis are tefra—
dynamous while those of Thelypodium are not. A. glabra is the only member
of the genus that ié sufficiently abundant to be considered a weed. As a.
rule, it inhabits roadsides and similar disturbed areas rather than cultivated

fields or gardens.

Key to Speéies

Basal lea&es blunt and:founded at tip, often’forming
a flat rosette at the base of the stems, blade nearly
as byoad as long, glabrous -or hirsute with.simpie
or forked hairs; pods eregt or agcending; glandular
tissué-suﬁtending sing;e stamens only; outer sépalsl
swollen st the base, exéept in A. glabra -
Pods definitely_flattened
Stem leaves W-shapgd at base, seeds winged, at least
at the distal end, petals .white to pink - - - f e - - - 6. A. hirsuta
Stem leaves not W-shaped at‘base;’seeds wingless, .
petals white - - - - - - e e e e e e e oo "12. A. Nuttaellid
Pods neariy round - - -~ - = = L R 5. A. glabra
Basai leaves pointed or rarely blunt at tip, not
forming a flat rosette at the base of -the stems,

blades linear to linear?oblancéolate (if broader,

then minutely pubescent or the pods reflexed or both)
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pods erect to reflexed; glandular tissue
continuous beneath all stamens; outer sepals
not swollen at the Base, or only slightly so

leaves, stems and pedicels grayish due to the very

minute pubescence - - - - - = - = - - - - - - - -

Leaves, stems and pedicels green, basal leaves
sometimes appearing grayish
Mature fruiting pedicels erect to ascending,

never forming right angles with the rachis

or descending; pods erect or ascending
Basal leaves. narrowly linear, densely

hirsute with large simple or forked- hairs;

~ lower -stem leaves hirsute - = = = = = = = = = = - «

Basal leaves farely_linear, never hirsute with
hairs of the above typeﬁ,lower stem lea%es
never. hirsute

Bﬁsal leaves ‘and lower stem leaves appear-
ing grayish and felt-like (due to dendritic
pubescence)

Petals less than 7 mm. long; péds erect-qr

nearly SO = = m = = = == = = w - . == e -

Petals more than 7 mm. long; pods spread-

ing or reflexed. - = - - - - - - - -

Basal leaves and lower stem leaves not gray-

ish or felt-like in appearance

13. A. puberula

1. A. Cusickii

11. A: microphylla

1k, A, sparsiflora
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Pubescence when present of .2 forked
hairs |
Seeds mostly in 1 row, tuftéd,,from
a much branched woody base, pod.
'l—nérved only to the middle or below,
sgeds winged all aréund .- —'— = - - - 10. A, Lyallii
Seeds generally in 2 rows, plants nof .
tufted, basé not much branched or,
woody, pdd l-nerved to above the
middle, seeds winged on one side and
the distal end - = = = = = = = = = = = - =~ 37 A. Drummondi
Pubescénce of 3 to many forked hairs
Stéms numberous from a-much branched
base, pod nerved only at the base;
stem 1eayés ovate = = = = = = = - . .. o - 4. A. fructicosa
:Stems gene?aily few from an unbranched
" base, pod nerved to the middle or
above, stem.leaves;bblong ————————— 2. A. divaribarpa
Mature fruiting pedicels diverging at right angles |
o' strictly reflexed; pods divergint at right
aﬁgles to the rachis to stric%ly reflexed
Pedicels 2-4 (;6) mm. long; pods spreading at
right angles to,fhe rachis; stem leaves ovate,.

oblanceolate, glabrous to pubescent - - - - - - - "=~ - - 8. A. Lemmoni.
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“Pedicels 6-20 mm. long; pods spreading to
refle%ed; stem-ieaves.oblqng to lancéolate,
generally -pubescent -
Mature fruitiné pédicels spreading at
right angles to rachis, straight or
arched downward, not strongly descend-
ihg or strictly reflexed; Siliqueé\
straight aﬁd speading at fight angles
or bow-shaped |
Plants 1-2 (-3) dm. high, tufted;
sﬁems numerous, slender; stem
.'leaves few, small and far apart o - - 1I. A. microphylla
Plants 3-9-dm. high, stems one to
severgl,'stouﬁg stem leaves numerous,
overiapping near base
Basal leaves entire; stems densely
appressed-pubescent below .- ~ = - = = - = = = 9. A.,Jiiénifera
Basal leaves.dentate; stems hirsute |
with spreading hairs below - - - ; ----- 1k. A. sparsiflors
Mature fruiting pedicels définitely descend-
ing to strictly reflexed, straight, not widely
spreading; pods mostly straight, pendulous.to
strictly‘appressed against the rachis
Pedicels strictly reflexed, appressed to

the rachis - = = = = = = = = = = =~ = = & = = = 7. A, Holboellii
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Pedicels nearly réfléxed, not appressed .
to the rachis
Stems hirsute with spreading hairs
below; pods straight - -« = = = - =« w - - T. A, Holboeliii
'Stems appressed pubescent below;

pods often curved - - = - = « - - - - - 9. A. lignifera

1. Arabis Gusickii Watson in Proc. Amer. Acad. 17:363. 1882
Cusick's Rockeress
S AR

Distribution: 'may océur in southwestern Montana.

2. é{g@iﬁ divaricarpa A. Nels. in Bot. Gaz. 30:193. 1900

Turritis brachycarpa-T. & G., Fl. N. Amer. 1:;79. 1838

Arabis Drummondi var. brachycarpa (T.& G.) Watson & Coulter, in Gray, Man.
ed 6. 67. 1889

Arabis confinis Watson, in Proc. Amer. ‘Acad. 22:466. 1837 g

Arabis brachycarpa (T. & G.) Britton-in Mem. Torr. Bot. Club 5:17hk. 189k

Arabis oblanceolaﬁa-Rydb. in Bull. Torr. Bot. Club 31:557. 190k

 Arabis nemophila Greene, Leaflets 2:78. 1910

Arabis dacotica Greene, ibid. p. 80

Arabisg bfevisiliqua Rydb{, Bull. Torr. Bot. Club 39:326. 1912

Argbis Stokesiae Rydb., Fl. Rky. Mts. 361. 1918

Distribution: Béa%erhead, Broadwater, Carbon, Cascade, Gallatin, Glacier,
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Grahite, Lewis & Clark, Madison, Missouls, Park and Stillwater counties;

Yellowstone National Park.

3. Arabis Drummondi Gray, Proc. Amer. Acad. 6:187.- 1866

Drummond. Rockcress

Turritis éfricta Gréham, in Edinb. New Phil. Journ. 350. 1829

Streptanthus angustifolius. Nutt. in T. & G., Fl. N. Am. 1:76. 1838

Arabis confinisi Wats., in Proc. Am. Acad. 22:466. 1887 .

" Erysimum Drummondi (Gray) o. Ktze., Rew. Gen. Pl. pt. 2:933. 1891

Argbis Connexa Greeﬁe, iﬁ Pitt. 4:197. 1900

Turritis Drummondi (Gray) Iumell, in Amer. Midl. Natur. 5:236. 1918

Distribution; Beaverhead, Gallatin, Granite, Park, Résebud, Stillwater,

and Teton counties; Glacier and Yéllowstone National Parks.

k.  Arsbis fructicosa A. Nels., Bot. Gaz. 30:190. 1900

) _Fruitbeafing Rockeress
Distribution: Yellowstone National Park

5. 'Arabig glabra (L.) Berhnardi, Systi: Verz. Exf. 195. 1800
Towgrmusfgrd

Turritis glabra L., Sp. Pl. 666. 1753

Arebis perfoliata Lem., Dict. 1:219. 1793

" Arabis macrocarpa (Nﬁtt.) Torrey, in Bot. Mex. Boundary pt. 1:32. 1858

DistributionE Carbon, Cascade, Gallatin; Madison, Park, Rosebud, and
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Stillwater counties, and Yellowstone National Park.

6. Arabis hirsuta. (L.) Scop. Fl. Carn. ed. 2:30. 1772

Hairy Rockeress

Turritis hirsuta L., Sp. Pl. 666. 1753

Arabis

ovata Poir., in Lam. Encycl. Suppl. 5:557. 1817

Arabis

rupestris Nutt., in Torr. & Gray, Fl. N. Amer. 1:81. 1838

Arabis pycnocérpa Hopkins, in Rhodora 39:112. 1937

Distribution: Beéverhead, Cascade, Gallatin, Lewis & Clark, and Roosevelt

counties.

T. Arsbis Holboellii Hornem., F1l. Dan. 11:5. t. 1879 (1827)

Arabis

Holboells Rockcress
tRIDOE LIS hOCKCTess

retrofracta Graham, in Edinb. New Phil. Journ. 3kk. 1829

Streptanthus virgatus Nutt., in'T. & G., F1. N. Amer., 1:76. 1838

Arsbis

Arabis

secuida Howell, in Erythea 3:33. 1895

Amer.

Arabis

arcuata Gray, var. secunda (Howell) Robinson, in Gray, Syn. Fl. N.

1:164. 1895

rhodantha Greene, Pitt. 3:155. 1897

lignipes A. Nelgon, in Bot. Gaz. 30:191. 1900

Arabis

_Argbis

Kockii-Blaﬂﬁnship; In Mont. Agri. Coll. Sci. Stud. 1:57. 190k

Arabis

1909

Arabis

caduca A. Nelson, in Coulter & Nelson, New Man. Bot. Rky. N&s.-229.

MacDougalii Rydb., in Bull. Torr. Bot. Club 39:326. 1012 |
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Arabis Collinsii Fern., in Rhodora-T7:32. 1905

Arabis pendulocarpa sensu Hopkins, in Rhodoika 39:183. 1937 in vart.

Distribution: Beaverhead, Broadwater, Carbon, Cascade, Custer, Gallatin,
Jefferson, Madison; Meagher, Missoula, Rdéebud, Sanders, and Wibaux counties;

Yellowstone National Park.

8. Arabis Lemmoni Wats. in Proc. Amer. Acad. 22:467. 1887
R i W e

Lemmons Rockeress
\_——t.—-‘_.,________‘——_/

Arabis canescens Nutt. , var..latifolia Watson, in King. Geol. Expl. Forthieth

Parallel 5:17. 1871

Arabis latifolia (Watson) Peper, in Contiib. U.S. Nat. Herb. 11:295. 1906

Arabis bracteolata Greene, Leaflets 2:73.' 1910

Arabis Kennedyi Greené, ibid. p. T1

Arabis oreocallis Greene,. ibid. p..T3

* Arabis polyclada Greene, ibid. p. 75

Arabis semisepulta Greene, ibid. p. T4

Argbis Egglestonii Rydb., Fl. Rky. Mts. 361. 1918

" Arabis drepaniloba Greene, in Pitt. 3:306. 1898 ¢
Distribution: Gallatin, Glacier, Madison, Missoula, and Park counties.

9. Arabis lignifera A. Nels., Bull. Torr. Bot. Club ?4:123

Woody Rockcress
v

Distribution: may occur along the southwestern border of Montana.
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‘10. Arabileyallii Watson in Proc, Amer. Acad. 11:122. 1875 .

Lyall Rockcress

Arabis Drummondi Gray, var. algiha Wﬁtsoﬁ in King; Geol. Exp. Fortheth
Parallel 5:18. 1871 | |

Arabis oreophila Rydb., in Bull. Torr. Bot. Club 3L4:437. 1901

Arabis multiceps Greene, Leaflets 2:75

Arsbis armerifolis Greene, ibid.

Arabis densa Greene, ibid.

Distirbution: Flathead, Gallatin, and Lake counties; Glacier and. Yellowstone

o . .
L

National Park.

11. Arabis microphylla Nutt. ex T. & G., Fl. N. Am. 1:82. 1838

Littleleaved Rockcress

Arabis Macounii Watson in Proc.-Amer. Acad. 26:124k., 1891

Arsbis densicaulis A. Nels., in.Bot. Gaz. 30:190. 1900

Distribution: Gallatin and Lewis & Clark counties; Yellowstone Park.

12. Arabis Nuttallii Robinson, in Gray, Syn. Fl. N. Am. 31:160. 1895

Nuttall's Rockcress

Arabis spathulata Nutt., in T. & G., Fl. N. Am. 1:81. 1838

Erysimom Nuttallii O. Ktze., Rev. Gen. Pl. pt. 2:933. 1891

Arabis bridgeri M.E. Jones, Contrib. West. Bot. 14:38. 1912

Arabis macella Piper in Proc. Biol. Soc. Wash. 33:103. 1920
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Distribution: Carbon, Cascade, Gallatln, Glacier, Lake, Lewis & Clark,

Madlson, Missoula, Park, Roosevelt, Rosebud, Sanders, and Silver Bow countles,

Yellowstone National Park.

\

13. Arabis puberula Nutt., in Torr & Gray. F1. N. Amer. l 82 1838

Sllver Rockcress (Blue Mountaln Rockcress)

Arsbis tanescers Nutt., in Torr. & Gray. Fl. N. Amer. 1:83. 1838

Arabis tenuis Greene, Pittonia 4:189. 1901

Distribution: -may occur in southwestern Montana.

14, Arabis spar31flora Nutt., in Torr. & Gray Fl ‘N. Amer. 1:82. 1838

Small - leaved Rockcress

_ o ,
Argbis campyloloba Greene, Pittonia 4:192. 1900

Arabig elegans Nelson, in Bot. Gaz. 30:192. 1900

Arabis perelegans Nelson, in Coulter & Nelson, New Man. Bot. Rky. Mts. 228.

~

1909

Arabis columbiana Macoun. Cat. Canad. P1. 2:304. 1890

Distribution: Park county and Yellqwétone Natibnal Park.

Erysimum L. Sp. P1. 660. 1753

Erysimum (Yellow Phlox)
e

 r——

Annual, biennial, or perennial herbs: stems erect, Simpie or branched;

petals yellowi sepals erect, the outer two swollen at the base; pubescence
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of appressed 2-branched hairs, sometimes intermixed with simple“hairs; pods
linear, more or less 4-angles;-style shé;f; stigma 2-1obed; seeds in one row
in each cell. This genus is very édmmon aﬁd'widely distributed in the prairies

and foothills of Montana. It is less common #m the higher mountain regions.

KEy:to Species

Petals 4-8 mm. long
Fruiting pedicels less than half the thickness
of the pod, pod 1.5-2.5 cm. long - - = = = = - - = 1. E. cheiranthoides
Fruiting pedicels half as thickras the pod or '
thicker, pods 3-5 cm. 1ong = = = = = = = = = = = .r 2. E. iﬁconspicﬁum

Petals 10-15 mm. long - = - - - - - - e e e = = = = = - 3., E. asperum

1. Erys%ggg_c&gi{ggﬁhgi@gs L., Sp. Pl. 661. 1753

Treacle E3X51mu@ (Wé#mseed Mugtard)

Cheirinia cheiranthoides Link., Enum. Hort. Ber. 2:170.- 1820

Cheiranthus cheiranthoides Heller, Cat.'N. Amer. Pl. k. 1898

Distribution: Cascade, Custer, Flathead, Gallatin, Lewis & Clark, Madison, °

Missoula, Stillwater, and Teton counties.

"2. Erysimm inconspicuum (8. Wats.) MacM., Met. Minn., 268. 1892
w-v .

L, :
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Smallflowered Prairierocket

Brysimum parviflorum Nutt., in Torr. & Gray, Fl. N. Amer. 1:95.- 1838

Erysimum. asperum var. inconspicuum S. Wats., Bot. King. Expl. 24, 1871

Distribution: Beaverhead, Cascade, Custer, Fergus, Gallatin, MadiSon,

Phiilips, RichZand, Teton, and Wibaux counties.

3. Erys1mum.asperum (Nutt ) DC., Syst. 2 505 1821

Douglas Wallﬁl wer

Cheiranthus capitatus Dougl., in Hook. Fl.‘ Bor. Amer. 1:38. - 1829

Erysimum elatum Nutt., in Torr. & Gray, Fl. N. Amer. 1:95. 1838

Erjsimum‘capitatum Greene, Fl. Fran. 269. 1891 °

Cheiranthus elatus Greene, Pitt. 3:135.. 1896

Cheirinia elata Rydb. Bull. Torrey Club 39:323. 1912

Distribution° Cascade, Custer, Gallatin, Granite, Jefferson, Madlson,
Mlssoula, Park, Rosebud, Sherldan, Stlllwater, and Wibaux counties; Yellow-

stone National Park.

Alyssum (Tourn:) L. Sp. PL. 650. 1753
AT et 8 .
Alyssum.
Annual; densely stellate; sepals ovate, spreading; petals at. first

yellow and then turning white; style short, slender; stigma entire;.pods‘

round in outline, compressed parallel to the partition, strongly-margined;
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seed 8 usually margined., 1 to 2 in each cell.. Comﬁon in range lands and.

in disturbed areas. Our species is an introduced plant of European origin.

l. Alyssum a%ZEEEEQSE L., Syst. Veg. ed 10, 1130. 1759

Pale Alyssum (Yellow Alyssum)
'—'\——‘——w

Clypeols alyssoides L., Sp. Pl. 652. 1753

Alyssum calycinum L., Sp. Pl. ed 2:908. 1763

'
!

Distribution: Fergus, Gallatin, and Missoula counties.

Berteroa DC. in Mem. Mus. Par. 7:232. 1821
RN SN .

e A e

Ealse Alyssum
Perennial, stems erect, branched from base or ngar'base; pubescence
of stéllatg hairs; sepal éscenaing_in anthesis, equal; petals.white, deeply
notched; stigma entire or nearly éo; style long, siender; péd oblong, about
3 times as long as'broad; seeds winged, wings very narrow. B. incana, the
© gingle American representative of the genus, is a European introduction. The

plant grows in‘éoarse gravely soil and is seldom found in any other soil type;

because of this growth habit it p%obably will never become a weed pest.

1. Berteroa incana DC. Syst. 2:291L. 1821
e

PRSI
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Hoary Falsealyssum 4

Alyssum incanum L. Sp. Pl. 650. 1753

Berteroa viridis Tausch, in Syll. Ratisb. 2:245. . 1828

Distribution: Gallatin and Jefferson coﬁnties.

Hesperisr(Tourn.) L. Sp. Pl. 663. 1753

_Rocket

.Perennial; stems erect; pubescent withforked hairs, leaves entire;
pétals purple.or almost white; stigmas with 2 erect lobes; pods élongate,
nearly rdund, 1—nefved;'seeds in one row in each cell; globqge, winéless.
The_species found in Montana'is an escaped ornamental. It seems to inhabit

ditch banks and burrow pit or similar disturbed areas. From a distance it

resembles fireweed.

1. Hesperis matronalis L., Sp. Pl. 663. 1753

Dame!.s Rocket
DMW

Distribution: Gallatin county.

Chorispora R. Br, ‘ex DC.Syst. 2:435. 1821 .
o e < .
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Annqal, ergct; basgl ieaves toothed or coﬁpound, stem leaves entire or .
lobed, petiolate; petals purple; inflqrescenée a lax faéeme; pod elongate,
-indehiséené, beak geﬁerally hélf as.long.as the pod or longer, ﬁreaking
transversely into two seedéd‘segments. The genué,is represented in M@ntana
by a single species, g; fenélla, which was introduced from Europe. This

plant has been collected once in Montana. It was found growing near,é Rail-

road elevator in. Gallatin county.

1. Chorispora. tenella DG..Syst. 2:435. 1821

' Chdrisﬁora
,‘”—‘—/-/

Distribution: Gallatin.county.

Conringia (Heist.) Adens. Fam. P1l. 2:418. 1763

Héresear Mustard

Annual; eree¢t glabrous herbs; leaves oval or elliptic, claspiﬁg; petals
whitish'yellow;’étyle 2-1obed or éntire; pods elongate, U-angled; seeds in
one row in each cell, oblong, wingless. This genus is a native of Europe

and Asia. One species is adventive in the Unitéd.States. The plant is a

common weed in gardens and cultivated fields.

lT_ Cp?rlpgla“orlentalls Pumort . F;. Bélg. 123. 1827
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Treacle Haresear Mustard
Lre ax

-

Brassica orientalis L., Sp. Pl. 666. -1753

Brysimum perfoliatum Grahtz,;Stirp. Mist. 1:27. 1762

Brysimum orientale R. Br., Hort. Kew. ed 2. L4:117. 1812

Conringia perfoliata Link, Enum. Hort. Ber. 2:172. 1822

Distributibn: Gallatin, Meagher, Stillwater, Wibaux and Yellowsfoné counties.
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DISCUSSION
- In any taxonomic work, the expression of phylogenetic relation-
ships is as much a part of the whole as the classification and naming
of the plants comprising the group being worked upon. The phylogenetic
concept is often shunned in modern iiterature, but it is this important

contribution that separates a taxonomic paper from one dealing pufely

with nogénclature and classification.

- The Cruciferae have fewer intergeneric variatiohs in major
charsgters than mostkfamiliés, yet their morphéiogy and organogygphy
.are more complex than a superficial eiaminétion Qould indicate. JThé

Cruciferae have been placed in the Papaverales by Gray (1895) and in

the Rhoedales by Engler and Prantl (1894). The Papaveréles include

the families Papaveraceae, Fumariaceae, Cruciferae, Capparidaceae,

and Resedaceae. The Rhoedales include the families Papaveraceae,

Capparidaceae, Cruciferae, and Resedaceae. The sequence in which

they occur is that lisged%above. Ifumarioideae is given as a suﬁ-family
under Papaverae by Engler and Prantl; in this way the entire group
remains essentially the same; only.the name is changed.’ Mbst Eu:opean

- authors foliow Ingler and Prantl by placing the family Capparidaceaé

in a more primitive position in respect tothe Cruciferae. American
authors, however, follow Gray in considering the Cruciferae the more
primitive of the two. It can belseen then that there is no agrgement'
even in the phylogenetic position of the family in‘réspeéﬁ'fo;other

‘relagted families.
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Within the family, the position of the genera is determined by
such characterg as presence or absence of a stife, type of trichomes,
manner in which the ﬁod is compressed, size of the pod, the type of
lobing of the pistil, and type and position of the nectar glands.‘ The
phylogenetic'arrangemeﬁt presented by Englexr and Préntl has not been
changgd to any degree and any changes that were made are not accepted
unanimously by botanistse ‘

It is‘probabie that the Engler and ‘Prantl sequence of the genera

need revision, but as yet there is not sufficient evidence to support

any large changeﬁin the phylogenetic afrangementt When this‘evidence
becomes available.it will be possible to~construct a generic key based on
frue relationships rather thaﬁ on characters that may be only superficial.
When such a key is COmpieted fhe family will no longer preseht the dif-
‘ficult classificéiion probiem that it does today.

In the preparation of the generic key in this -paper, characters
were used that segm.to be the most obvious and-intergréde the least.
Length of pod in relation to width, which is the first ﬁajor division,
can be seen on immature pods as wéll as méiure ones. The nature of tﬁe
false portion of the pod, whether it is & transparent memb;ane; or a
corky or pithy layer, is also evident eérly iﬁ the deve;opmenf of the
fruit. The length of the stipe of‘the ppq varies a greatl@eal, but
ﬁnless it is over 1 cm. long, and hence very evident, it is not used in

a Separation; Flower color,‘an admittedly weak character, is-used only

-once, and then only to separate three genera, all of which may have flowers
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.and ,pods on the plant at the same time. Brassica and Barbarea are
‘included in this seﬁeretioh; These two genera are-more often confused.
than an& other genere of crucifers. One of the characters used to
separate them is the naturehof the cotyledons, a good taxonomic character,
but cne that'is-nct easily seeh, and hence has been used only once. in the -
key.. Ih this ins%ahce{ however, it rs the surest way of differentiating
berween'the two genera'ﬁhen the plants are Hature. With immature
.specimens the length of the beek.and_petsls may be used but Wihh.some
difficulty. The trichome type is used extensively; it rs one of the-

best characters available for,the separation of the family into groups;
the amount of pubescence may vary under different eéolbgical condihions
but the type of hairs is constaﬁt. The:menner of pcd'compression is an
excellent cheracter, but in herbarium specimens it is-often difficult

to tell whether-a pod is compressed parallel to the partltlon or

contrary to it; hence the character is not used as a maJor separatlon.

Further study of the phylogenetlc relatlonshlp of the génera and

species may bring out a ‘new concep# in regard to major and minor

. |
‘characters within the family. It seems veryzlikely that characters now

being used in major spearations mgy.prOVe to he'only minor in that more
clear cut. differences are yet 'to be found. More critical studies in the
" morphology and cytology of the species will do much to clarify some of the

present concepts, but it seems likely that a more_expedient methqd'might )

be found in serological apalysis.
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SUMMAﬁY

1. A-key to the Cruciferae of Montana has been compiled aﬁd}presgnted.

2. 'Distribution of all the species has been.brepared from the specimens
at the Montana State College Herbarium and recent literature pertainivg to
distribufion. |

| 3. The'economié importance of the Cruciferae has been evaluated.and

recorded. ‘ |

%. A1l new distributions have been recorded and discussed.

5. The phylogeny of the Cruciferae has been discussed.

6. The keys, their construction, and characters used,'are discussed.

7
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