
introduced
greenhous
e

197
4AustraliafLotus corniculatus

not presentfield
197
9ChinaeVigna unguiculata subsp. unguiculataintroduced

greenhous
e

200
8United StatesgLespedeza virgata

not presentfield
196
2CambodiaeVigna unguiculata subsp. sesquipedalisintroduced

greenhous
e

200
8United StatesgLespedeza thunbergii

introducedfield
195
0Chinae,fVigna unguiculataintroduced

greenhous
e

197
6AustraliafLespedeza juncea

introduced (Mexico)
greenhous
e

196
0Japane,fVigna radiataintroduced

greenhous
e

200
8United StatesgLespedeza cyrtobotrya

not present
greenhous
e

198
0Indiae,fVigna mungointroduced

greenhous
e

200
8United Statesg

Lespedeza cuneata (=Lespedeza juncea
var. sericea in ILDIS)

Native
greenhous
e

198
5Indiae,fVigna luteolanative

greenhous
e

200
8United StatesgLespedeza capitata

not presentfield
199
2PhilippinesfVigna cylindricaintroduced

greenhous
e

198
2JapanfLespedeza bicolor

not present
greenhous
e

198
2JapanfVigna angularisintroducedfield

200
8United StateshLathyrus latifolius

introduced
greenhous
e

200
8United StatesgVigna adenanthaintroduced

greenhous
e

200
8United StatesgLathyrus aphaca

introduced
greenhous
e

198
5IndiafVicia fabaintroduced

greenhous
e

197
4Australiae,fLablab purpureus

introduced
greenhous
e

200
8United StatesgTrifolium resupinatumintroduced

greenhous
e

198
4United StatesfKummerowia striata

introduced
greenhous
e

198
4United StatesfTrifolium repensintroduced

greenhous
e

198
4United StatesfKummerowia stipulacea

introduced
greenhous
e

200
8United StatesgTrifolium lappaceumnot presentfield

197
6Australiae,fKennedia rubicunda

introduced
greenhous
e

198
4United StatesfTrifolium incarnatumuncertainfield

197
6Australiae,fKennedia prostrata

not present
greenhous
e

200
8United StatesgTrifolium cernuumnot present

greenhous
e

197
6AustraliafKennedia coccinea

introduced
greenhous
e

200
8United StatesgTrifolium aureumnative (Mexico)

greenhous
e

200
8United StatesgIndigofera suffruticosa

native (Mexico)
greenhous
e

200
8United StatesgTeramnus uncinatusnot present

greenhous
e

200
8United StatesgIndigofera spicata

not present
greenhous
e

200
8United StatesgTeramnus micansnot presentfield

195
0Chinae,f

Hylodesmum podocarpum subsp.
oxyphyllum

uncertain
greenhous
e

200
8United StatesgTeramnus labialisnot presentfield

197
6Australiae,fHardenbergia violacea

uncertain
greenhous
e

200
8United StatesgTephrosia purpureanative

greenhous
e

200
8United StatesgGlycyrrhiza lepidota

native (Mexico)
greenhous
e

200
8United StatesgTephrosia cinereanot presentfield

194
3Taiwane,fGlycine tomentella

not presentfield
195
0Chinae,fShuteria sp.not present

greenhous
e

198
1Australiae,fGlycine tabacina

introduced
greenhous
e

198
4United StatesfSesbania sericeanot presentfield

190
3Japane,fGlycine max subsp. soja

native
greenhous
e

198
4United StatesfSesbania herbaceaintroducedfield

190
5Japane,fGlycine max

uncertain
greenhous
e

200
8United StatesgSenna sopheranot present

greenhous
e

198
1Australiae,fGlycine latrobeana

native (Mexico)
greenhous
e

198
4United StatesfSenna occidentalisnot present

greenhous
e

198
1Australiae,fGlycine falcata

introduced
greenhous
e

198
4United StatesfSecurigera varianot presentfield

196
6Australiae,fGlycine clandestina

native
greenhous
e

200
8United StatesgRobinia viscosanot present

greenhous
e

198
1AustraliaeGlycine canescens

nativefield
200
8United StateshRobinia hispidanative

greenhous
e

198
1TaiwanfGlottidium vesicarium

nativefield
196
0Indonesiae,fRhynchosia tomentosa var. mollissimaintroducedfield

199
2Thailande,fErythrina variegata

native
greenhous
e

198
1TaiwanfRhynchosia minimanot presentfield

196
0Malaysiae,fErythrina subumbrans

not presentfield
193
6Philippinese,fPueraria pulcherrimanot presentfield

198
6Nigeriae,fErythrina senegalensis

not presentfield
196
2Cambodiae,fPueraria phaseoloidesnot presentfield

192
2IndonesiafErythrina microcarpa

not presentfield
199
1Nepale,fPueraria peduncularisnot presentfield

197
6Australiae,fDesmodium varians

not presentfield
197
9China, TaiwanePueraria montana var. montanaintroducedfield

198
1AustraliafDesmodium triflorum

introducedfield
193
5Taiwane,fPueraria montana var. lobataintroducedfield

200
6United StateseDesmodium tortuosum

introducedfield
196
0Japane,fPueraria montananative

greenhous
e

200
8United StatesgDesmodium rigidum

not presentfield
197
9Chinae,fPueraria calycinanot presentfield

197
6AustraliaeDesmodium rhytidophyllum

not present
greenhous
e

197
6AustraliafPsoralea tenaxnative

greenhous
e

200
8United StatesgDesmodium perplexum

not presentfield
200
4South AfricaePsoralea pinnatanative

greenhous
e

200
8United StatesgDesmodium cuspidatum

not present
greenhous
e

198
5IndiafPsophocarpus tetragonolobusnot presentfield

193
1Philippinese,fDerris philippinensis

not present
greenhous
e

200
8United StatesgPseudovigna argenteauncertain

greenhous
e

200
8United StatesgCrotalaria verrucosa

introduced
greenhous
e

198
2JapanfPisum sativumintroducedfield

196
0IndonesiafCrotalaria trichotoma

native (Mexico)field
200
5South Africae,fPhaseolus vulgarisintroduced

greenhous
e

198
4United StatesfCrotalaria spectabilis

nativefield
200
8United Statesh

Phaseolus polystachios var. sinuatus  (=
subsp. sinuatus in GRIN)native

greenhous
e

200
8United StatesgCrotalaria sagittalis

nativefield
200
8United Statesh

Phaseolus polystachios var.
polystachios (=subsp. polystachios in
GRIN)introduced

greenhous
e

200
8United StatesgCrotalaria ochroleuca

nativefield
200
8United StateshPhaseolus polystachiosnative (Mexico)field

196
0IndonesiafCrotalaria micans

introducedfield
195
4IndiafPhaseolus lunatusnot presentfield

197
6Australiae,fCrotalaria linifolia

native (Mexico)field
200
6United StatesePhaseolus coccineusintroduced

greenhous
e

200
8United StatesgCrotalaria lanceolata

nativefield
200
8United StateshPhaseolus angustissimusintroduced

greenhous
e

200
8United StatesgCrotalaria incana

not presentfield
199
8BrazilePachyrhizus tuberosusnot presentfield

193
1Philippinese,fCrotalaria albida

native (Mexico)field
191
4Taiwane,fPachyrhizus erosusnative

greenhous
e

200
8United StatesgCologania obovata

not presentfield
199
1Japane,fOrmocarpum cochinchinensenative

greenhous
e

200
8United StatesgCologania angustifolia

not presentfield
197
6Australiae,fNeonotonia wightiiintroduced

greenhous
e

198
4United StatesfClitoria ternatea

not presentfield
196
6

New
CaledoniaeMucuna urensnative

greenhous
e

200
8United StatesgCentrosema virginianum

native (Mexico)field
200
3ArgentinaeMucuna pruriensnative

greenhous
e

198
0IndiafCentrosema pubescens

introduced
greenhous
e

198
4United StatesfMelilotus officinalisintroduced

greenhous
e

200
8United StatesgCaragana arborescens

introduced
greenhous
e

200
8United StatesgMedicago orbicularisnative

greenhous
e

197
4Australiae,fCanavalia rosea

native (Mexico)
greenhous
e

200
8United StatesgMedicago lupulinaintroduced

greenhous
e

198
0IndiafCanavalia gladiata

uncertain
greenhous
e

200
8United StatesgMedicago laciniatanative (Mexico)field

197
1Malaysiae,fCalopogonium mucunoides

introduced
greenhous
e

200
8United StatesgMedicago falcatanative (Mexico)

greenhous
e

200
8United StatesgCalopogonium caeruleum

not presentfield
197
6Australiae,fMacrotyloma axillareintroducedfield

197
6Australiae,fCajanus cajan

native (Mexico)
greenhous
e

197
6Australiae,fMacroptilium lathyroidesnative

greenhous
e

200
8United StatesgBaptisia bracteata

native (Mexico)field
197
6Australiae,fMacroptilium atropurpureumnative

greenhous
e

200
8United StatesgBaptisia alba

native
greenhous
e

200
8United StatesgLupinus texensisintroducedfield

200
8United StateshAstragalus glycyphyllos

native
greenhous
e

200
8United StatesgLupinus perennisintroduced

greenhous
e

200
8United StatesgAstragalus cicer

introduced
greenhous
e

198
4United StatesfLupinus luteusnot presentfield

199
0Nepale,fAmphicarpaea ferruginea

introduced
greenhous
e

196
0JapanfLupinus angustifoliusnativefield

197
9Chinae

Amphicarpaea bracteata subsp.
edgeworthii

introduced
greenhous
e

198
4United StatesfLupinus albusintroduced

greenhous
e

198
4United StatesfAlysicarpus vaginalis

introduced
greenhous
e

197
6AustraliafLotus pedunculatusnot presentfield

200
4IndiaeAlysicarpus longifolius

N.A. statusdLocationcYearCountryScientific NameaN.A. statusdLocationcYearCountryScientific Namea

First OccurrencebFirst Occurrenceb
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Introduction
Phakopsora pachyrhizi, the causal organism
of soybean rust, was first described in 1903
from leaves of Glycine max subsp. soja, or
wild soybean in Japan.  Since that time, there
have been numerous reports of the uredinial
stage of the pathogen on various leguminous
species around the world.  Prior to its
introduction to North America in 2004, P.
pachyrhizi was reported on approximately 90
host species (2).  It is currently reported to
occur on approximately 150 species in 53
genera of the legume family Fabaceae.  All of
the host species belong to a monophyletic
group within the Papilionoideae subfamily of
Fabaceae (Fig. 2).  Approximately 120 of the
known hosts of P. pachyrhizi grow in North
America and may play a role in the
epidemiology of the disease as overwintering
hosts and/or sources of inoculum to soybean.

Materials & Methods
A literature review of P. pachyrhizi host range
studies followed by crosschecking known
hosts through ILDIS, the International
Legume Database and Information Service,
resulted in the consolidation of approximately
95 previously reported hosts to 77 (1).  Only
papilionoid species that are native or
naturalized to southern and major soybean-
producing states were tested in our trials.
Seed was ordered from USDA-ARS National
Plant Germplasm System repositories, and
the 176 species available were initially tested
in the containment facility in Ft. Detrick, MD
(3).  The 105 species that showed lesions
prior to PCR or ELISA confirmation were
tested in the field in Quincy, FL at the North
Florida Research and Education Center
(NFREC) for two seasons (4).

Table 1.  Complete list of Phakopsora pachyrhizi hosts as determined by the presence of uredinia and/or
urediniospores with information on the location and year of first occurrence, the nature of the study (field or
greenhouse), and the status in North America.  Preference was given to the first published occurrence of a natural
infection of P. pachyrhizi, even if a greenhouse study preceded the field occurrence.

a  Most current scientific name and authority from ILDIS. International Legume Database & Information Service. Retrieved February 2, 2008, from http://www.ildis.org.
b  Country and year of the first published occurrence with preference given to a natural, field infection of P. pachyrhizi, even if a greenhouse study preceded the field occurrence.  Information came from various sources
c  Location of the study:  field/natural occurrence or greenhouse study
d  North American native status
e Farr, D. F., Rossman, A. Y., Palm, M. E., and McCray, E. B. 2007. Fungal Databases, Systematic Botany & Mycology Laboratory, ARS, USDA. Retrieved February 2, 2008, from http://nt.ars-grin.gov/fungaldatabases/.
f Summarized in Ono et al. (2).
g (3)
h (4)

Results
Sixty-five new hosts of P. pachyrhizi were identified in the greenhouse trial and five new
hosts were identified in the field trial.  There are now 142 known hosts, and 92 of these
are either native or naturalized to areas in North America (Table 1).  Many of these hosts,
especially those more closely related to soybean, are capable of producing lesions with
high levels of sporulation (Fig. 1).

Conclusions
The previously reported and newly identified hosts
belong to a subgroup within the Papilionoideae
subfamily (Fig. 2).  Papilionoideae contains several
major clades, and hosts of P. pachyrhizi are found in
nearly all of them.  No screened species from the
Cladastris or Dalbergioid clades were found to be
hosts.  No species from the Mirbelioid clade were
screened in our studies.  The Millettioid clade contains
the most severely infected hosts, as well as those that
are most economically important.  It is expected that
there are many more hosts of the pathogen in the
groups, i.e. clades and genera, in which hosts have
already been identified.
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Figure 2.  Bayesian tree of Fabaceae showing the host range of
Phakopsora pachyrhizi.  The known host range is indicated with an
asterisk.
Adapted with permission from Wojciechowski, M. F., Lavin, M., and Sanderson, M. J. 2004. A phylogeny of
legumes (Leguminosae) based on analysis of the plastid MATK gene resolves many well-supported subclades
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