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Introduction

The purpose of this catalogue is to record all of the species of plant rust fungi that are known to
occur in Brazil and to provide several sorts of information that may help scientists and students to identify and
to give the currently correct names to the species. The catalogue is a revision and an expansion of our
original “Index of the rust fungi (Uredinales) of Brazil” (Hennen, J. F., M. M. Hennen, and M. B. Figueiredo,
1982). The catalogue includes various kinds of corrections to the original work , and includes the following
new information: 1. species that have been determined to occur in Brazil since the publication of the Index, 2.
Data for the TYPE specimen for each species name, including synonyms, are recorded where it was possible
to determine from the literature. We have not tried to determine the location (herbarium) where the type
specimens are located. 3. Anamorph names are separated from teleomorph names as required by the
International Code of Botanical Nomenclature (ICBN). For both anamorph and teleomorph synonyms, the
symbol (=) is placed in front of synonyms to indicate a nomenclatural synonym, i. e. names with the same
type specimen; the symbol (=) is placed in front of other names to indicate a taxonomic synonym, i. €. names
with different type specimens. 4. A partly newly developed system of symbols is given for what is thought to
be the life cycle for most of the accepted species. This notation is put in bold in a parentheses placed just
after the information about the accepted name of the rust species. The ontogenic system for the meaning of
terms for life cycle stages is used. These symbols are explained later. 5. Geographic range outside of Brazil.
6. Descriptive and other taxonomic information is included for most genera and species, and 7. Species of
special economic importance are indicated.

For those species which we have new Brazilian State records, and for those species that are included
in this work but were not recorded in the original Index, we include citations of voucher specimens if
available. We have not included all of the citations of the numerous voucher specimens that were cited in the
original Index.

We have been unable to confirm the identification of hosts for those cited from the literature. All
host identifications are reported as our best preliminary effort We believe that they are probably correct for
nearly all families and genera. We have consulted The Missouri Botanical Garden's data base Tropicos and
The New York Botanical Garden's database for updating names and authors of names for many host species.

Laundon (1965A) listed 289 names that had been proposed for genera of rust fungi. Many of these
are considered synonyms of other genera or are no longer in use for various technical reasons. Cummins and
Hiratsuka (2003), the most recent critical revisionary work, included 120 holomorph and 13 anamorph rust
genera for the World. We include in this catalogue 56 holomorph and 9 anamorph genera for Brazil and
nearly 800 species. We believe that the information in this Catalogue will form a bases for all future work on
the taxonomy of rusts of Brazil, and will be especially helpful to scientists and students who do not have
extensive library and herbarium resources easily available.

Genera of rusts in Brazil

Compared to many other fungi, the Uredinales have more morphological and developmental traits
that are useful for their classification. Worldwide, Cummins and Hiratsuka (2003) included 120 teleomorph
and 13 anamorph genera as sufficiently different to be recognized. At least 45 (38 %) teleomorph and 10 (77
%) anamorph genera have been recorded from Brazil.,

Although Cummins and Hiratsuka (2003) included a key for separating genera of rusts, their key
begins by separating the genera into families. Thus, their key is more useful for classification than for
identification of rust genera.

A list of genera and the number of species of rusts reported from Brazil
Names in red were not included in the original index.
Names in pink were in the original index but are not in this Catalogue.

Genus Number of rust species

Year 1985 2003 change in number
Achrotelium 0 1 +1

Aecidium(An) 88 68 -20

Aeciure(An) 0 1 +1

Anthomyces 1 1 0

Aplopsora 0 1 +1

Apra 1 1 0



Arthuria
Batistopsora
Botryorhiza
Calidion(An)
Canasta (An)
Catenulopsora
Centrifuga
Cerradoa
Cerotelium
Chaconia
Chrysocyclus
Cionothrix
Cladoma (An)
Coleosporium
Crossopsora
Cumminsiella
Dasyspora
Desmella
Diabole
Dicheirinia
Didymopsora
Dietelia
Diorchidiella
Diorchidium
Dipyxis
Endophyllum
Frommea
Frommeella
Hemileia

Intrapes (An)(Leptinia)

Kimuromyces
Kuehneola
Kweilingia
Leptinia
Maravalia
Melampsora
Milesia(An)
Mimema
Olivea
Pelastoma
Phakopsora
Phragmidiella
Phragmidium
Physopella
Porotenus
Prospodium
Puccinia
Pucciniastrum
Pucciniosira
Ravenelia
Scopella
Skierka
Sorataea

Sphaerophragmium

Sphenospora
Spumula
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Synnoma (An)

Tegillum | 0 -1
Thirumalachariella 1 0 -1
Tranzschelia 1 1 0
Triactella 1 0 -1
Uncol 0 1 +1
Uredinopsis 1 1 0
Uredo(An) 105 70 -35
Uromyces 103 107 +4
Uromycladium 0 1 +1
Uropyxis 2 1 -1
Ypsilospora 0 1 +1
Total holomorph genera 1985/ 49 ; 2003/57 2003/745 species

Total anamorph genera
Genera new to Brazil

1985/ 4 ; 2003/9
2003 - 16 (11 teleomorph, 5 anamorph)

Rust Genera with most species:

Teleomorphs

Anamorphs

Puccinia
Uromyces
Ravenelia
Prospodium
Phakopsora
Crossopsora
Cerotelium
Maravalia
Dicheirinia
Chaconia
Melampsora
Coleosporium
Sphenospora
Didymopsora
Diorchidium
Endophyllum
Porotenus
Spumula

264 Uredo 70
107 Aecidium 68
41
31
28
10
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A CATALOGUE OF THE RUST SPECIES (UREDINALES) OF BRAZIL
Arrangement and notations of species

1. All generic and species names (binomials of holomorphs, anamorphs, nomenclatural synonyms, and
taxonomic synonyms) that have been applied to rusts reported from Brazil are arranged in
alphabetical order.

2. Accepted names of holomorph species, when first listed, are in all BOLD CAPS, followed by the family
name spelled out, not abbreviated, of the person who first published the species name, bibliographic
citation where name was published, information about the TYPE specimen, including host name and
authority, country of origin in bold, more specific location in countrry, date of collection, and in
italic, collector and collectors number if available, or s.n. indicating that a number is not available.
Also after each accepted species entry, a group of symbols is presented that represents some
important morphological traits and a "best guess, hypothesis, or first approximation" about the life
cycle of that species. See explanation about these symbols above.

For example:

ACHROTELIUM LUCUMAE Cummins, Mycologia 48: 601. 1956. TYPE on Lucuma nervosa A.
DeCandolle, Sapotaceae, from The United States of America, Florida: Dade Co., Homestead, 7
Feb 1939, Geo. Ruehle s.n. (0/Ipe,JIpe/III).

Anamorph
Uredo lucumae Arthur & Johnston, Mem. Torrey Bot. Club 17: 169. 1918. TYPE on Lucuma

nervosa A. DeCandolle from Cuba, Santiago de las Vegas, 25 June 1915, J. R. Johnston s.

n. Uredo lucumae is the name for both the aecial and the uredinial anamorphs.

= Uraecium lucumae (Arthur & Johnston) Arthur, Bull. Torrey Bot. Club 60: 467. 1933.

= Achrotelium lucumae (Arthur & Johnston) Cummins, Bull. Torrey Bot. Club 67: 70.
1940. (based on an anamorph).

3. Unaccepted names, mostly synonyms, of holomorph species are in italic, not caps, not bold with a
symbol of "=" for nomenclatural synonyms, and a symbol of "=" for taxonomic synonyms.

4. Accepted names of anamorph species are in all bold italic, not caps for example Uredo lucumae. See
below.

5. Unaccepted names, synonyms, of anamorph species are in italic, not all caps, not bold with the symbols
as shown above for nomenclatural and taxonomic synonyms.

for example:
Uredo lucumae Arthur & Johnston, Mem. Torrey Bot. Club 17: 169. 1918. TYPE on Lucuma
nervosa A. DeCandolle from Cuba, Santiago de las Vegas, 25 June 1915, J. R. Johnston s.
n. Uredo lucumae is the name for both the aecial and the uredinial anamorphs.
= Uraecium lucumae (Arthur & Johnston) Arthur, Bull. Torrey Bot. Club 60: 467. 1933.
= Achrotelium lucumae (Arthur & Johnston) Cummins, Bull. Torrey Bot. Club 67: 70.
1940. (based on an anamorph).

6. Genera and data about the genera are listed separately alphabetically at the beginning of a group of
species or species.

7. Host names of records from Brazil when first listed are in bold italic.

8. If available, data about type specimens are included immediately after nearly all names: including host
name, country of origin in bold, more specific location in countrry, date of collection, and in italic,
collector and collectors number if available, or s.n. indicating that a number is not available. See
number 2 above.

ACHROTELIUM H. Sydow in H. Sydow & Petrak,
Ann. Mycol., Berlin, 26: 425. 1928. TYPE SPECIES, Achrotelium ichnocarpi H. Sydow, on Ichnocarpus
volubilis, Apocynaceae, from the Philippines. (?Chaconiaceae).

Spermogonia Group VI (type 7). Aecia subepidermal in origin, erumpent, powdery, aeciospores
borne singly on pedicels, walls echinulate, pores obscure or scattered.. Uredinia similar to the aecia but not
associated with spermogonia. Telia subepidermal in origin, erumpent; teliospores (probasidial cells),
pedicellate, one-celled, borne sympodially, several to a sporogenous cell wall thin, pale or colorless. Mature
probasidial cells transformed with little or no change in size or aspect directly into four celled metabasidia
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(“internal germination” in older literature), each metabasidial cell produces a sterigma with one basidiospore
(Cummins and Hiratsuka, 2003).

Only the one species listed below has been reported in the Americas. Four other species have been
reported from tropical Asia. Cummins and Hiratsuka (2003) reported seven species.

Achrotelium lucumae (Arthur & Johnston) Cummins, see Uredo lucumae Arthur & Johnston
(ACHROTELIUM LUCUMAE Cummins).

ACHROTELIUM LUCUMAE Cummins, Mycologia 48: 601. 1956. TYPE on Lucuma nervosa A.

DeCandolle, Sapotaceae, from The United States of America, Florida: Dade Co., Homestead, 7

Feb 1939, Geo. Ruehle s.n. (0/Ipe,IIpe/III).

Anamorph
Uredo lucumae Arthur & Johnston, Mem. Torrey Bot. Club 17: 169. 1918. TYPE on Lucuma
nervosa A. DeCandolle from Cuba, Santiago de las Vegas, 25 June 1915, J. R. Johnston s.
n. Uredo lucumae is the name for both the aecial and the uredinial anamorphs.
= Uraecium lucumae (Arthur & Johnston) Arthur, Bull. Torrey Bot. Club 60: 467. 1933.
= Achrotelium lucumae (Arthur & Johnston) Cummins, Bull. Torrey Bot. Club 67: 70.
1940. (based on an anamorph).
On Sapotaceae
Pouteria macrophylla (Lamarck) Eyma [Richardella macrophylla (Lamarck) Aublet], Amapa
(Sotdo, 1994: 39); Maranhdo (AL 85-114, 9925), Para (Sotdo, 2001).

Achrotelium lucumae has been reported also from the Bahamas.

Spermogonia and aecia. Aeciospores and urediniospores borne on pedicels, 32-47 x 28-39 um,
globoid or broadly ellipsoid, wall bilaminate, the inner layer ca 2 pm thick, cinnamon brown, outer layer
hygroscopic, 4-6 um thick, pale yellow to colorless, strongly and uniformly echinulate, germ pores 2-4,
scattered; teliospores 66-99 x 12-15 pm, cylindrical, rounded at the apex, narrowed at the base, wall 2-4.5 um
thick, colorless, smooth, pedicel 50-60 um long, colorless, persistent.

The anamorph name, Uredo lucumae, applies to both the aecia and uredinia because they are alike in
morphology. Arthur (1933) transferred Uredo lucumae to Uraecium because spermogonia were present in the
type. Arthur used the genus Uraecium for anamorph species that had spermogonia intamently associated with
other sori with pedicellate spores without regard to any other traits.

Aecidiella J. B. Ellis & F. D. Kelsey,
Bull. Torrey Bot. Club 24: 208. 1897. TYPE SPECIES: Aecidiella triumfettae Ellis & Kelsey, see
PUCCINIOSIRA and PUCCINIOSIRA PALLIDULA (Spegazzini) Lagerheim.

Aecidiella triumfettae Ellis & Kelsey, see PUCCINIOSIRA PALLIDULA (Spegazzini) Lagerheim.

Aecidiolum F. Unger,
Die Exantheme der Pflanzen, p.301. 1833TYPE SPECIES: Aecidiolum. exanthematum Unger (? Uromyces
pisi DeCandolle) Otth on Euphorbia cyparissias (Euphorbiaceae) from Germany. This name has been used
for spermogonia of rusts but names are no longer applied to spermogonia (Laundon, 1965).

Aecidiolum eregerontis Spegazzini, see PUCCINIA CYPERI Arthur.

AECIDIUM Persoon:Persoon (anamorph),
Syn. Meth. Fung., p. 204, 1801. LECTOTYPE SPECIES, Aecidium berberidis Persoon: Persoon, chosen by
Clements and Shear, 1931 in The Genera of Fungi.

The anamorph genus Aecidium is one of the easiest to identify. The sori are usually described as
“cupulate” (cup-like) with a well developed tubular or cylindrical peridium composed of one layer of
proximally, slightly overlapping (imbricate) cells that originate from a ring of parental cells that surrounds the
sporogenous cells at the base of the sorus. The peridial cell walls are not pigmented, the inner facing wall
surfaces are usually verrucose, and the outer facing walls are usually smooth or nearly so. As a young sorus
grows its apex is covered by the peridium which breaks through the epidermis of the host. After emerging
from the host the apical cells of the peridium split open releasing the spores. The sides of the peridium often
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split lengthwise to form recurved pieces that give a “star-like” appearance when viewed from above.
However, the length that a sorus may attain after it emerges from the host is often determined by
environmental factors such as humidity and rainfall. Under dry, still conditions the cylinders may attain one
to several mm in length. The base of the sorus is lined with a hymenial layer composed of tightly packed,
somewhat elongated sporogenous cells. Each sporogenous cell produces a row, or “chain” of spores that
often remains intact for some length. The older spores at the distal ends of the chains come apart and are
disseminated by wind. Usually near the base of the sorus fragile intercalary cells are located between the
spores. These soon disintegrate and are not present in the upper parts of the rows. Spore walls are variously
sculptured but most commonly evenly finely verrucose or at least with some verrucae. The verrucae are
usually loosely attached to the spore wall and easily come off. In many species refractive granules of various
sizes, larger than the verrucae, make up part of the sculpture pattern. In some species the sculpture may be in
bands around the spores. Spores germinate with a mycelial germ tube, not a metabasidium.

Although the genus Aecidium is easily identified, the species are often difficult to separate because
few morphological traits have been found. The correct identification of the host is usually essential for
identifying species of Aecidium. More recently variations in spore wall and peridial wall sculpture patterns
have been found to be useful for characterizing some species. Each species of Aecidium may be a part of a
holomorphic species and has the possibility of functioning as aecia, uredinia, or both. In the interesting short
cycled teleomorphic genus Endophyllum, its telia have the morphology of Aecidium, but the spores are
teliospores (probasidia) that germinate by producing metabasidia and basidiospores.

There are many published reports of experimental inoculations that connect species of Aecidium as
aecial stages of holomorphic species, most commonly species of Puccinia and Uromyces. In these reports,
often the Aecidium species is not named, its morphological traits not described, and voucher specimens of the
experimental material may not have been saved. Additional inoculations that confirm putative connections of
these anamorphs with teleomorphs have seldom been reported. In many cases, however, there is no doubt
that the Aecidium species functions as the aecial stage of the rust species.

Aecidium species may also function as uredinia. When a collection of an Aecidium species without
intimately associated spermogonia is made in the field, the infection is probably uredinial. Some good
examples of this kind of uredinia are those that occur in at least six species of Puccinia on Ipomoea species
(Convolvulaceae) in neotropical areas. Thus, in some rust species the aecial stage and the uredinial stage may
be identical in morphology, both belonging to the same species of Aecidium.

If spermogonia are intimately associated with Aecidium sori, these sori are usually assumed to be an
aecial stage. But if the spores germinate with a metabasidium, the genus is Endophyllum. Spermogonia may
be present or absent in Endophyllum. If spermogonia are absent and the spores do not germinate with a
metabasidium, these sori may be either aecial or uredinial in function.

Because of the similarity of the words Aecidium (the name of a morphologically identified anamorph
genus) and aecium (the name of a position or stage in a life cycle, and the name of the sori produced by that
stage), there has been confusion about the use of these terms (Hennen & Hennen., 2001).

Arthur (1924) reported that Aecidium is a "form genus" that he defined as "Species whose life-cycle
is not known, or is not readly assumed from related forms...These genera do not represent the whole cycle of
development, and are not based upon type species" Later, he abandoned this usage presumably in favor of
using Aecidium as a anamorph genus in the modern sense.

Key to help identify anamorph gerera of Phakopsoraceae, Uredinales (Buritica, 1994)
Note: In Botanical terminology sessile means no or nearly no stalk. In fungi the word pedicel is used for a
stalk. In mature anamorph sori of rusts, pedicels may or may not be obvious. Even though they are not
obvious in mature sori, these sori may have had spores with a very small intercalary cell between the
developing spore and the sporogenous cell. These may function as disjunctor cellsand have the same location
as pedicels. For routine identification purposes, it is usually better to use the descriptive term sessile for these
sori because no pedicels may be readily obseravable in the mature sori.

1. Spores pedicellate 2
1. Spores sessile or in vertical rows without pedicels 3
2. Sori with peripheral paraphyses Macabuna
2. Sori with peridia Peridipes
3. Spores verrucose 4
3. Spores echinulate 5

4. Sori with cellular peridia, short to long cylindrical, cyathiform Aecidium



4. Sori without or only poorly developed cellular peridium Caeoma

5. Spores in vertical rows, with prominent intercalary cells Aeciure

5. Spores sessile, not in vertical rows 6.
6. Sori without sterile peripheral structures Uredendo
6. Sori with sterile peripheral structures 7

7. Sori with long, laterally united, peripheral paraphyses mimicing a palisade Uredostilbe

7. Not as above 8
8. Paraphyses peripheral, curved, without nearly covering the sorus Physopella
8. Paraphyses peripheral, or peridium nearly covering the sorus 9

9. Sori with cellular or hyphoid peridium Milesia

9. Sori with paraphyses arching over the sorus leaving a pore-like opening, the paraphysers
surmounting a short ring of hyphoid tissue Malupa

Key to help identify anamorph genera of Uredinales (modified from Cummins and Hiratsuka, 2003)

1. Spores produced on pedicels or seessile 2
1. Spores produced in vertical rows without pedicels 7
2. Sorus with no fungal bounding structure (may have intermixed paraphyses) 3
2. Sorus with fungal bounding structure 4
3. Sorus subepidermal or subcuticular Uredo
3. Sorus suprastomatal Wardia
4. Sorus with peripheral paraphyses 5
4. Sorus with peridium 6
5. Sorus with peripheral paraphyses united basally Malupa
5. Sorus with peripheral paraphyses not united basally Calidion
6. Sorus covered by dome-shaped peridium Milesia
6. Sorus surrounded by laterally fused palisade-like compact peridium
Uredostilbe
7. Intercalary cells absent 8
7. Intercalary cells present 9
8. Spores intermixed with sterile elater-like hyphae Elateraecium

8. No intermixed sterile elater-like hyphae
Petersonia (Cacoma IV and V of Sato and Sato, 1985)
9. Peridium and paraphyses absent
Caeoma (Caeoma 1, 11, 111 of Sato and Sato, 1985).
9. Peridium or paraphyses present

10. Peripheral paraphyses present Lecythea

10. Peridium present 11
11. Sorus cup shaped to cylindrical, peridial cells usually short Aecidium
11. Sorus elongated to blister-like, peridial cells usually long 12

12. Sorus usually blister-like, with single to multilayered peridium

Peridermium
12. Sorus more or less cylindrical, perium well-developed, tending to shred
longitudinally at maturity Roestelia

Aecidium aegiphilae P. Hennings, Hedwigia Beiblatt 38(70). 1899. On: Aegiphila sp., Verbenaceae,
Santa Catarina (Hennings, 1899A: (70). Not a rust (P. Sydow & H. Sydow. , 1923: 316).

Aecidium agnesium (H. Sydow) Hennen et. al., comb. nov. See Aecidium distinguendum P. Sydow
& H. Sydow (PUCCINIA PUTA H. S. Jackson & Holway).

AECIDIUM ALTERNANTHERAE H. S. Jackson & Holway in Jackson, Mycologial9: 56. 1926.

TYPE on Alternanthera moquinii (Webb) Dusen, Brazil, Minas Geraes: Belo Horizonte, 26 Nov.

1921, Holway-1338. (0/1,2/?);0r 2(0/-,-/11lendo).
On Amaranthaceae:
Alternanthera moquinii (Webb ex Moquin-Tandon) Dusen, Minas Gerais (Jackson, 1927: 56;

12
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Laundon, 1965: 5).

Aecidium alternantherae has been reported only from Brazil: two specimens from Minas Gerais.

Spermogonia on the adaxial side of leaves, few in small goups, globoid or depressed globoid, 75-85
pm high x 80-110 um wide, ostiolar filaments absent. Aecia mostly on the adaxial side of leaves in small
groups on slightly discolored spots, 0.2-0.4 mm across, peridium membranous, thin, inconspicuous, colorless,
erose at margin, peridial cells in face view 30-45 x 22-30 um, irregularly polyhedral, wall thin, colorless,
without evident markings; aeciospores 28-40 x 23-28 um, globoid or elipsoid, wall 2-2.5 um thick, very
finely verrucose.

Aecidium alternantherae might be an Endophyllum. The thin, membranous, inconspicuous cellular
peridium with smooth cell walls characterizes the species (Jackson, 1927).

AECIDIUM AMAZONENSE P. Hennings, Hedwigia 43: 169. 1904. TYPE on Guatteria sp., Peru,

Iquitos, Rio Amazonas, July 1902, Ule-3193. (0/1,2/?).

On Annonaceae

Guatteria schomburgkiana Martius, Pard (Albuquerque, 1971: 147).

Guatteria sp., Amazonas (Hennings, 1904B: 170).

Aecidium amazonense has been reported only from Peru and Brazil.

Spermogonia on adaxial side of leaves, 140-200 um diam., few, scattered or loosely grouped, almost
black. Aecia on round or irregular, brown or blackish-brown spots 0.5-5 cm across on abaxial side of leaves,
aecial sori short cyllindric, yellowish, with a recurved, lacerate margin; peridial cells 28-42 x 20-26 pm,
round, oblong, or polyhedral in face view, walls 3-4 um thick, the outer facing wall non-striate, the inner
densely verrucose; aeciospores 22-26 x 19-22 pm, angular globose to ovoid; wall ca 2 pm thick, pigmented
golden-yellow on about one third to one half of the spore wall, the rest colorless, pigmented part very finely
verrucose, the colorless part strongly verrucose with 3-4 large refractive granules plus one or two smaller
ones.

Key to help identify Aecidium species on Guatteria, Annonaceae, in Neotropics

Six of the eleven species of Aecidium that have been named on genera of Annonaceae in the
Neotropics have been reported on Guatteria spp. For practical identification at present we believe it is best to
recognize only two species on Guatteria, Ae. amazonense and Ae. guatteriae. If all six of these species were
to be recognized they would be impossible to distinguish between. They all cause large blackish, somewhat
thickened leaf spots in which spermogonia are adaxial and Aecidium sori are abaxial and sunken into the
slightly hypertrophied blackish leaf spot.

Ae. amazonensis can be identified by its non-striate outer facing walls of its peridial cells, and its
spore wall sculptured pattern. In spores in the type specimen about one third to one half of the spore wall is
pigmented golden-yellow, the rest is colorless. The pigmented part is very finely verrucose, the colorless part
is strongly verrucose. Three to four large refractive granules occur plus one or two smaller ones.

Aecidium guatteriae, which includes the other species, peridial cells are reported as striate on the
outer facing walls and verrucose on the inner walls. The spore walls are only minutely densely verrucose in
bands around the spores, numerous larger refractive granules within the bands, wall smooth outside the bands
(fide Hennen, Ule-3220).

The sizes that have been reported for the peridial cells and spores all overlap so these measurements
cannot be used to identify the species. The reported spore wall sculpture intergrades.

We consider the following names as synonyms of Ae. guatteriae: Aecidium marayense P. Hennings,
on Guatteria sp., Brazil, Rio Jurud, Marary, September 1900, Ule-3086; Aecidium rionegrense P. Hennings,
on Guatteria sp. from Brazil, Amazonas: Manaus, July 1900, Ule-2782; Aecidium huallagense P. Hennings,
on Guatteria alutacea Diels from Peru Ule-3219 and 3220; and Aecidium uredinoidis P. Hennings, on
Guatteria sp. originally reported erroniously as on Sapindaceae, from Brazil, Amazonas: Rio Jurua, Jurua-
miry, E. Ule.

Aecidium xylopiae produces large witche's brooms on its Xylopia spp. hosts but the spores and
peridia of Aecidium xylopiae are also very similar to those of Aecidium guatteriae.

The identity and relationships of these anamorphs will remain uncertain until their connection to
other life cycle stages are determined.

Aecidium annonaceicola P. Hennings, see AECIDIUM ANNONAE P. Hennings.
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AECIDIUM ANNONAE P. Hennings, Hedwigia 34: 100. 1895 (as "anonae"). TYPE on Annona sp.

from Brazil, Goids: Meiaponte, Oct. 1892, E Ule-1919. (0/L,2/?).

= Aecidium annonaceicola P. Hennings, Hedwigia 34: 101. 1895. TYPE on Annona sp. from

Brazil, Goids: Meiaponte, Oct 1892, Ule-1915.

On Annonaceae:

Annona sp., Goids (Hennings, 1895A: 100 ;Hennings, 1895A: 101).

Aecidium annonae has been reported only from Brazil.

Spermogonia abundant, evenly and rather closely distributed, yellowish-brown at first then darker,
120-160 um in diameter. Aecia on the abaxial side of leaves, rather evenly and densly distributed on
blackish, more or less indeterminate spots or on more or less the whole leaf surface that becomes blackish;
peridial cells 24-28 x 17-22 um, subrhomboid to angular ellipsoid, firmly united, the outer faceing wall 4-6
pm thick, smooth, inner wall 3-4 um thick, verrucose; aeciospores 16-23 x 13-18 um, angular globose, ovoid
or ellipsoid, wall 1-1.5 um thick, densely and minutely verruculose, subcolorless (Sydow, P. & H. Sydow,
1923).

Aecidium anthericicola Arthur, see UROMY CES ERAGROSTIDIS Tracy.

Aecidium aphelandrae P. Hennings, see AECIDIUM CEPHALANTHI-PERUVIANI P. Hennings.
Aecidium australe Spegazzini (not Berkeley, 1843), see PUCCINIA CYPERI Arthur.

Aecidium asclepiadis Kunze, see UROMYCES ASCLEPIADIS Cooke.

AECIDIUM BACCHARIDIS Dietel, Hedwigia 36: 33. 1897. TYPE on Baccharis sp., Compositae,

from Brazil, Santa Catarina: Serra Geral, Jan 1891, Ule-1704. (?/?,I1cv/?).

Aecidium baccharidis has been reported only from the type.

Spermogonia not reported. Sori on yellowish to brownish spots on abaxial side of leaves, peridium
slightly excerted, peridial cells 25-35 x 17-24 pm, subquadric, rectangular to rhomboid, outer wall 7-9 pm
thick, striate, interior wall 3-4 pum thick, verrucose; spores 20-26 x 18-23 um, angularly globoid to ellipsoid,
wall 1.5-2 pm thick, densely and minutely verrucose, subcolorless (P. Sydow & H. Sydow, 1923).

Perhaps the sori of Aecidium baccharidis function as uredinia because no spermogonia have been
reported. Lindquist (1958) did not include this name in his monographic study of rusts on Baccharis. New
collections are needed to determine if this rust still occurs in Brazil

Aecidium basanacanthae P. Hennings, see AECIDIUM RANDIAE P. Hennings.
Aecidium bonariense Spegazzini, see PUCCINIA MACROPODA Spegazzini.

AECIDIUM BORRERIICOLA H. S. Jackson & Holway in Jackson, Mycologia 24: 96. 1932. TYPE on
Galianthe angustifolia (Chamisso & Schlechtendahl) E. L. Cabral [reported originally as = Borreria
angustifolia Chamisso & Schlechtendahl] (Rubiaceae) from Brazil, Sao Paulo: Campos do Jordao,
30 Apr 1922, Holway-1794. (0/1,?/?).

Aecidium borreriicola has been reported only from the type. New collections are needed to
determine if this rust still occurs in Brazil.

Spermogonia on both sides of leaves, but mostly on adaxial side, deep seated, crowded on discolored
spots, periphyses prominent. Aecia loosely scattered over areas 0.5-1.5 cm across on discolored spots, , the
sori 0.15-0.2 mm across, cupulate or short columnar, (larger and coarser than those of Aecidium holwayi),
whitish, peridial cells 28-32 x 18-20 um, rhomboid, outer facing wall 4-6 um thick, smooth, inner facing wall
3-4 um thick, coarsely verrucose-rugose; aeciospores 17-22 x 12.5-22 um, ellipsoid to oblong; wall ca 1 um
thick on sides, up to 6 um apically, delicately and closely verrucose, colorless (Jackson, 1932).

AECIDIUM BRASILIENSE Dietel, Hedwigia 36: 35. 1897. LECTOTYPE on Cordia sp., from Brazil,
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Rio de Janeiro, Serra dos Orgdos, Dec 1891, Ule-1813. (0/1,2/?).
On Boraginaceae:

Cordia cylindrostachya Roemer & Schults, Rio de Janeiro (Sydow, 1907: 355).

Cordia discolor Chamisso, Rio de Janeiro (Jackson, 1931: 500).

Cordia ecalyculata Velloso, Minas Gerais (Thurston, 1940: 291).

Cordia macrophylla Linnaeus, Rio de Janeiro (Hennings, 1904A: 80).

Cordia obscura Chanisso, Rio de Janeiro (Jackson, 19312: 500).

Cordia trichotoma Velloso, Paraiba (Viégas, 1945: 74; IAC-3822).

Cordia sp. Rio Acre (Sydow, 191671), Rio de Janeiro (Dietel, 1897: 35; Dietel, 1899: 258,

Jackson, 1931: 500; IAC-4829).

Aecidium brasiliense has been reported only from Brazil but see Uromyces seteraia-italicae for a
discussion about a supposed teleomorph connection.

Spermogonia not reported. Peridial cells 25-38 x 18-25 um, outer wall 6-8 um thick, striate, inner
wall ca 4 um thick, verrucose, spores 20-27 x 18-23 um, subglobose to ellipsoid and angulate, wall more or
less evenly ca 1 pm thick, densely and minutely verrucose, subcolorless (Sydows, 1923).

Aecidium cordiae, also on Cordia spp. in Brazil, has spores 26-38 x 20-26 pm, with walls 1.5-2 um
thick at sides, and 5-8 um thick above.

Dale (1955) named Aecidium trinitense on Cordia bicolor A. DeCandolle from Trinidad, which is
similar to Aecidium brasiliense but differs by having peridial cells with outer walls smooth, the inner walls
verrucose-tuberculate, spores 18-26 x 15-20 um, with walls 1 pm thick at sides 2-4 um thick above, finely
verrucose, and colorless.

Aecidium bulbifaciens Neger, see Aecidium circumscribens Neger (UROMY CES CIRCUMSCRIPTUS
Neger).

Aecidium byrsonimae Kern & Kellerman, see AECIDIUM BYRSONIMATIS P. Hennings.
Aecidium byrsonimaticola P. Hennings, see AECIDIUM BYRSONIMATIS P. Hennings.

AECIDIUM BYRSONIMATIS P. Hennings, Hedwigia 34: 101. 1895. LECTOTYPE on Byrsonima sp.
from Brazil, Goids, Maranhdo, Sept. 1892, E. Ule-1924. (0/1,2/?).
= Aecidium byrsonimaticola P. Hennings, Hedwigia 34: 322. 1895. TYPE on Byrsonima sp. from
Brazil, Goias, Ule-2150.

= Endophyllum singulare Dietel & Holway, in Holway, Bot. Gaz. (Crawfordsville) 31: 336. 1901.
TYPE on Byrsonima sp. (recorded mistakenly as “ericaceous plant”) from Mexico, Jalisco,
M. E. Jones s. n.

= Aecidium singulare (Dietel & Holway) Arthur, Amer. J. Bot. 5: 540. 1918. TYPE same as for
Endophyllum singulare.

= Aecidium byrsonimae Kern & Kellerman, J. Mycol. 13: 24. 1907. TYPE on Byrsonima
crassifolia (Linnaeus) Humboldt, Bonpland & Kunth from Guatemala, Dept. Baja
Verapaz, Sierra de las Minas, 10 Mar 1905, Kellerman-4325.

On Malpighiaceae:

Byrsonima crassifolia (Linnaeus) DeCandolle, Sao Marcos, Rio Branco (Sydow, 1916: 71).

Byrsonima sericea DeCandolle, Rio de Janeiro (Dietel, 1899: 257).

Byrsonima sp., Amazonas (Hennings, 1904B: 168), Goids, Maranhdo (Hennings, 1895A: 101;

1895B: 322), Pard (Hennings, 1909: 101).

Aecidium byrsonimatis has been reported also from Venezuela, Trinidad, Central America and
Mekxico.

Spermogonia densely and equally distributed on both sides of leaves and stems on deformed,
systemically infected shoots, subcuticular, at first yellow-brown, finally chestnut-brown. Aecia scattered
among the spermogonia, cylindrical, sometimes up to 1-3 mm high, white; peridial cells firmly united in
regular rows, 36-65 x 20-30 um, rhomboid, outer facing wall 3-4 pm thick, smooth, inner facing wall 5-7 um
thick, coarsely verrucose; aeciospores 28-55 x 22-35 um, angular ovoid, ellipsoid, or oblong, often apiculate,
wall 2-3.5 um thick at sides, often thicker at the base, apex usually greatly thickened 5-24 pm, yellowish-
brown (P. Sydow & H. Sydow, 1923).
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Aecidium byrsonimatis is almost certainly the aecial anamorph of Crossopsora byrsonimatis,
although no experimental inoculations have been reported.

AECIDIUM CALOSPORUM Juel, Bih. K. Svenska Vet.-Akad. Handl. 23: 22. 1897. TYPE on
Diospyros sp., aff. D. hispida A.DeCandolle from Brazil, Mato Grosso: Cuiaba, cerrado, 7 Aug
(“7/8”) 1894, G. A. Malme s.n. (O/1,2/?).
On Ebenaceae:
Diospyros hispida A. DeCandolle, Mato Grosso (Juel, 1897: 22), Sao Paulo (IAC 4337; IBI-
10819).
Diospyros lirosmoides A. C. Smith, Amazonas (PUR-F15183).
Diospyros sp., Goias (IBI-13313), Mato Grosso do Sul (IBI-14321), Sao Paulo (IBI-16499),
Tocantines (IBI-13298).
Aecidium calosporum has been reported only from Brazil.
Spermogonia in dense, small, shiny groups on indefinite, circular spots 3-7 mm across on adaxial
side of leaves. Aecia densely crowded on the abaxial side of leaves, cylindric, whitish; peridial cells 34-44 x
18-24 um, firmly united in regular rows, wall more or less evenly thickened 7-10 um; aeciospores 28-30 um
across, subglobose, wall 1.5 um thick, yellow, evenly and densely covered with elongated, needle-like spines
2-3 pm long.
Unlike many species of Aecidium, Aecidium calosporum is easily identified because of the numerous
closely packed, needle-like spines on the walls of the spores.

Key to help identify Aecidium species on Diospyros, Ebenaceae, in Neotropics

At least 13 species of Aecidium have been reported on Diospyros species in the tropical regions of
the world: Asia-7; Africa-2; South America-4; three of these from Brazil. The Sydows (1923) divided six
species known then into two groups:
1. Sori deeply embedded in a black, crust-like or stroma-like layer composed of host and fungal tissue.

Originally included four species from Asia, later Dale placed Aecidium carbonaceum from Trinidad
in this group and reported the similarity of Ae. carbonaceum to Ae. diospyri-hispidi Viégas. We consider Ae.
diospyri-hispidi as a synonum of Aecidium muelleri Thurston and therefore place the latter in this group.
2. Sori not as above.

Originally included one species from Asia, one from Africa, and Aecidium ulei from Brazil.

Aecidium calystegiae Desm., see PUCCINIA CONVOLVULI Castagne.
Aecidium cardiospermophillum Spegazzini, see AECIDIUM SERJANIAE P. Hennings.

AECIDIUM CEPHALANTHI-PERUVIANA P. Hennings, Hedwigia 43: 167. 1904. TYPE on
Cephalanthus peruvianus (Rubiaceae) from Peru, Tarapoto, Sept. 1902, Ule- 3167. (0/Icv,?/?).
= Aecidium aphelandrae P. Hennings, Hedwigia 44: 58. 1905. TYPE on Cephalanthus sp.

(Mistakenly reported on Aphelandra sp., Acanthaceae. Host identified as Cephalanthus
peruvianus by Sydow, 1924.) from Peru, Rio Amazonas, Tarapoto, Dec. 1902, Ule s.n..
On Rubiaceae:
Cephalanthus sp., Peru, Rio Amazonas (Hennings, 1904: 167; 1905: 58).
Rust species collected by Ule in Peru along the Amazon River are to be expected in nearby Brazil.

Aecidium cestri Montagne, see UROMYCES CESTRI Montagne.

AECIDIUM CHRYSANTHUM H. Sydow & P. Sydow, Ann. Mycol. 14: 71. 1916. TYPE on
Boussingaultia sp., Basellaceae, from Brazil, Rio Acre, Alto Xapury, Oct 1911, Ule-3428. (0/1,2/?).
Aecidium chrysanthum has been reported only from the type.

Spores are variable in size, 24-42 x 15-25 um, ovoid , ellipsoid, piriform to oblong, wall 1.5-2 um

thick, densely verruculose, and golden-yellow to yellow-brown (The Sydows, 1923).

Joerstad (1956: 454) named Aecidium ulluci on Ullucus sp., another host species in the Basellaceae,
from Bolivia, which had smaller spores with colorless walls.
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AECIDIUM CHUQUIRAGUAE H. S. Jackson & Holway in Jackson, Mycologia 24: 183. 1932. TYPE
on Chuquiragua sp. from Brazil, Sdo Paulo: Campos do Jordao, 20 Apr. 1922, Holway-1743.
O/L,2/2)).

On Compositae:

Chugquiragua sp., Sao Paulo (Jackson, 1932: 183; Viégas, 1945: 74; I AC-3572).
Aecidium chuquiraguae has been reported only from Brazil.
Spermogonia on the adaxial side of leaves, prominent, numerous in loose groups on discolored spots,

180-120 pum high x 100-134 um broad, globoid, ellipsoid to oblong, with a loose fasicle of periphyses to

about 45 um high. Aecia confluent in loose groups on the abaxial side of leaves in areas ca 1-2 cm across,

yellowish; peridium short cylindrical, peridial cells 30-36 x 14-16 um, broadly rhomboidal, imbricated, outer

facing wall 2-3.5 pum thick, smooth, inner facing wall 2-3 um thick, verrucose-rugose; aeciospores 28-36 x

22-26 um, subgloboid to ellipsoid, wall 1.5-2 um thick around sides, 7-15 um thick above, colorless,

prominently verrucose (Jackson, 1932).

A trait that helps to identify the species is the very thick wall at one end of the spores (Jackson,

1932).

AECIDIUM CIRCINATUM Winter, Hedwigia 23: 168. 1884. TYPE on Jacaranda sp. from Brazil,
Santa Catarina: Sao Francisco, January 1889, Ule-24. (?1,2/?).
On Bignoniaceae:
Jacaranda sp.; Minas Gerais (Thurston, 1940: 291, the host published as Stenolobium sp.?).
Santa Catarina (Winter, 1884: 168; Pazschke, 1892: 94; Hennings, 1896: 257), Sao Paulo
(Puttemans-2358).
Aecidium circinatum has been reported only from Brazil.
Spermogonia unknown. Aecia mostly on the abaxial side of leaves, rarely on the primary veins and
petioles, on circular or irregular brownish-purple spots 2-10 mm across; sori short cylindric, up to 0.5 mm
high, whitish with lacinate, reflexed margins; peridial cells firmly united, 25-42 x 16-25 um, outer facing wall
4-7 um thick, smooth, inner facing wall 2.5-4 um thick, sinuate- or striate-verrucose; aeciospores 27-42 x 18-
26 um, oblong or cubical, often rectangular; wall 2 um thick, usually much thickened at the apex 5-10 um,
nearly colorless (H. Sydow & P. Sydow, 1923).
Winter (1884) published the host of the type specimen as an unidentified Bignoniaceae. Pazschke
(1892) determined that the host was Jacaranda sp.. If Thurston’s (1940) identification of the rust on his
specimen from Minas Gerais is correct, the host must surely be Jacaranda sp., not Stenolobium.
The differences that have been reported between the three species of Aecidium on Jacaranda from
Brazil are shown below (modified from the Sydows, 1924).

Key to help identify Aecidium species on Jacaranda from Brazil, Bignoniaceae
1. Spore walls thickened apically (4-)5-10 pm, lateral walls (1-)2 um thick, spores 25-42 x 18-25(-32) pm.
Aecidium circinatum.
1. Spore walls usually not thickened apically, walls mostly 1-1.5 um thick, spores
(14-)16-20(-25) x (12-)14-18(-20) um 2
2. Sori mainly on stems and petioles, spores mostly oblong, 17-25 x 12-17 pm
Aecidium puttemansianum.
2. Sori mainly on leaflet blades, spores mostly 16-20 x 14-18.
Aecidium jacarandae.

We considered Ae. puttemansianum and Ae. jacarandae as one taxon because the differences
reported between them do not hold up. Compresion of spores within a sorus may result in quadangular more
elongate spores. Infections are not restricted to leaflet blades in Ae. jacarandae. We have collections that
include small stem galls, petiole infections, and leaflet blade infections in the same material.

Aecidium circumscribens Neger, see UROMYCES CIRCUMSCRIPTUS Neger.

Aecidium circumscriptum Schweinitz, sse ENDOPHYLLUM CIRCUMSCRIPTUM Whetzel & Olive.
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Aecidium cissi Winter, see ENDOPHYLLUM CIRCUMSCRIPTUM Whetzel & Olive.
Aecidium cnidoscoli P. Hennings, see UROMYCES CNIDOSCOLI P. Hennings.
Aecidium convolvulinum Spegazzini, see PUCCINIA CRASSIPES Berkeley & Curtis.

Aecidium convolvulinum Schweinitz, not a rust.

AECIDIUM CORDIAE P. Hennings in Sintenis et al., Bot. Jahrb. Syst. 17: 491. 1893. TYPE on Cordia
bullata Linnaeus from Santo Domingo (Haiti), date not reported, Ehrenberg s.n. (0/1,2/?).
= Aecidium cordiiphilum Spegazzini, Rev. Argentina Bot. 1: 95. 1925. TYPE on Cordia
ulmifolia from Argentina, Salta: Sierra Santa Bérbara, Jan 1906, ? Spegazzini s.n.
On Boraginaceae:
Cordia cylindrostachya Roemer & Schultes, Brazil (Sydow, Mon. Ured. 4: 120. 1924).
Cordia curassavica Roemer & Schultes, Rio de Janeiro (PUR-F9264), Minas Gerais (Jackson,
1931: 500).
Cordia urticifolia Chamisso, Rio de Janeiro (Jackson, 1931: 500), Santa Catarina (Hennings,
1896: 256).
Aecidium cordiae has been reported also from Argentina, Venezuela, Trinidad, and Haiti.
Peridial cells 22-30 x 17-23 um, outer wall 6-8 pum thick, striate, inner wall 3-4 um thick, verrucose,
aeciospores 26-38 x 20-26 um, angular-globose to ovoid, wall 1.5-2 um thick at sides, 5-8 um thick above,
closely and finely verrucose, colorless (The Sydows, 1923).
Aecidium brasiliense, also on Cordia sp. from Brazil, has spores 20-27 x 18-23 um, subglobose to
ellipsoid and angulate, wall more or less evenly ca 1 um thick, densely and minutely verrucose, nearly
colorless.

AECIDIUM CORNU-CERVI P. Hennings, Hedwigia 43: 168. 1904. TYPE on Dalechampia sp. from

Brazil, Amazonas: Rio Jurud, Marary and Bom Fim, Sept and Nov 1900, Ule-3080. (?/1,2/?).

On Euphorbiaceae:

Dalechampia sp. Amazonas (Hennings, 1904B: 168).

Plukenetia sp., Para (IBI-16058).

Aecidium cornu-cervi has been reported only from Brazil.

Spermogonia, uredinia, and telia unknown. Aecia on deformed branches transformed into xylaria-
shaped horns, up to 10 cm long, densely immersed over the whole surface; 0.25 - 0.35 mm diam., peridium
margin white, lacerate; peridial cells 25-35 x 16-0 pm; aeciospores 15-19 x 12-16 um, subcuboid, cylindrical,
ovoid or oblong; wall 1 um thick, densely and minutely verrucose, subhyaline.

Hennings (1904B) included an illustration of Aecidium cornu-cervi showing a large witches' broom
with many deformed branchlets up to 10 cm long with numerous scatterd sori. The branchlets resembled
fruiting structures of some species of the Ascomycete genus Xylaria. Another collection, IBI-16058, is from
Ilha Maraj6, Pard and the host identified as Plukenetia sp., a high climbing woody vine.

Aecidium crotalariicola P. Hennings, see Malupa vignae (Bresadola) Ono, Buriticd & Hennen
[PHAKOPSORA MEIBOMIAE (Arthur) Arthur].

Aecidium crotonopsidis Burrill, Bot. Gaz. (Crawfordsville) 9: 190. 1884.
= Aecidium splendens Winter, Hedwigia 24: 256. 1885. TYPE on Croton monanthogynus
Michaux, Euphorbiaceae, from The United States of America, Missouri: Perryville, date not
reported, C. H. Demetrio-sn.
Hennings (1896: 257) misidentified a collection on Croton sp., Euphorbiaceae, from Santa Catarina,
Ule-952 as Aecidium splendens Winter, a synonym of Aecidium crotonopsidis. This identification is incorrect
because Cummins (1971) reported that Aecidium crotonopsidis is an anamorph of Uromyces graminicola
Burrill whose uredinia and telia occur on Panicum spp. and has been reported only in North America. We
have not been able to reidentify the Ule specimen (Ule-952).
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AECIDIUM CYTTARIOIDES P. Hennings (as "cyattaroides"), Hedwigia 43: 170. 1904. TYPE on

Acanthaceae from Brazil, Amazonas: Rio Jurud, Marari, Sept. 1900, Ule-2819. (2/1,2/?).

On Acanthaceae:

Gen. undetermined, Amazonas (Hennings, 1904B: 170).

Aecidium cyttarioides has been reported only from the type.

Spermogonia unknown. Aecia on rough, ovoidal to variously tubercular, hard galls, 1-2 cm in
diameter, that break through the bark on twigs; sori cupulate to more or lessd honeycombed, peridium
immersed, brownish, peridial cells 22-26 x 16-18 um, oblong, or rounded-polygonal, about 30 pm across,
wall reticulate; aeciospores 10-14 x 8-12 um, angularly subglobose, wall ca 1 um thick, densly minutely
verrucose, may appear smooth, colorless or pale yellowish (Sydow, H. & P., 1924; Laundon, 1964). .

Hennings (1904) reported that the host of Aecidium cyttarioides is a climbing Acanthaceae vine and
the rust induces galls on stems and twigs that resemble those induced by a species of the Ascomycete genus
Cyttaria on Nothofagus in southern Chile. The specific epithet was misspelled in the original publication as
“cyattarioides”.

Aecidium dalechampiae P. Hennings, Hedwigia Beiblatt 38: (70). 1899. TYPE on Dalechampia ficifolia
from

Brazil, Santa Catarina: Sdo Francisco, Aug. 1884, Ule-210 and Dalechampia sp June 1885, E. Ule-

461 (LECTOTYPE).

The Sydows (1923) reported that the description given by Hennings is completely worthless because
the sori are all destroyed by Tubercularina.

AECIDIUM DALECHAMPIICOLA P. Hennings, Hedwigia 43: 80. 1904. TYPE on Dalechampia sp.,
Euphorbiaceae, from Brazil, Rio de Janeiro: Rio de Janeiro, Museum park, May 1900, Ule-1098.
(2/L21?).

Aecidium dalechampiicola has been reported also from Venezuela, Belize, and Mexico. Only the
type collection has been reported from Brazil.

Spermogonia unknown. Sori densely grouped on brown spots 1-4 mm across on the abaxial side of
leaves; peridial cells 22-28 x 13-16 um, outer wall 3-5 pum thick, striate to almost smooth, inner wall 2-3 pum
thick, verruculose, spores 17-20 x 13-16 pum, sub globose or ellipsoid, wall 1 um thick, densely and minutely
verruculose, colorless (The Sydows, 1923).

Aecidium desmium Berkeley & Broome, see PHAKOPSORA GOSSYPII (Lagerheim) N. Hiratsuka f.
Aecidium desmodii P. Hennings, see UROMYCES ORBICULARIS Dietel.

Aecidium dichondrae Hariot, see PUCCINIA DICHONDRAE Montagne.

Aecidium dichondrae Neger, see PUCCINIA DICHONDRAE Montagne.

Aecidium diospyri-hispidae Viégas, see AECIDIUM MUELLERI Thurston.

Aecidium distinguendum P. Sydow & H. Sydow, see PUCCINIA PUTA H. S. Jackson & Holway.

AECIDIUM DOMINGENSIS Kern & Ciferri, Mycologia 22: 116. 1930. TYPE on Baccharis myrsinites
(Lamarck) Persoon from Dominican Republic, Santiago: Diego de Ocampo, Aug 1929, R. Ciferri-
2524. (0/Icv,?/?) or (0/Icv,Ilcv/?).
On Compositae:
Baccharis sp., Minas Gerais (Viégas & Teixeira, 1945: 51).
Aecidium domingensis has been reported from Santo Domingo and Brazil.
Because no peridia are reported for this species, this name should be transferred to Caeoma, if the
lack of a peridium is confirmed. Lindquist (1958) did not include this name in his monograph of rusts on
Baccharis.
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Spermogonia mostly on the abaxial side of leaves in small orbicular groups, punctiform, globoid or
ovate, 150-175 um in diametrer. Aecia mostly on abxial side of leaves in orbicular groups 2-4 mm across
surrounding the spermogonia, sori 0.3-0.4 mm across, long covered by the overarching epidermis; aeciospores
42-52 x 24-31 pm, ovoid, sometimes pyriform, often angular and narrowed above and below; wall 1.5-2 um
thick, sometimes thicker above 3-4 um, sparsely echinulate-verucose, colorless (Kern & Ciferri, 1930).

Aecidium dugettiae P. Hariot, see AECIDIUM DUGUETIAE P. Hariot.

AECIDIUM DUGUETIAE Hariot, Bull. Soc. Myc. France 31: 57. 1915 (as “Aecidium dugettiae). TYPE
on Duguetia sp. (as “Dugettia”’), Annonaceae, from Brazil, Para: Belém, Oct 1913, F. Vincens s.n.
(0/L,2/?).

On Annonaceae
Duguetia furfuracea (Saint Hilaire) Bentham & Hooker, Goias (IBI-16674), Sao Paulo (IBI-
16213).

Aecidium duguetiae has been reported only from Brazil. It is very similar to Dietelia duguetiae,
which also has been reported only from Brazil. Dietelia duguetiae produces leaf galls, Aecidium duguetiae
has been reported to form only leaf spots. Without spore germination evidence, and there is none up to now,
it may not be possible to distinguish between these two taxa. Spores of both species have well developed
refractive granules.

Spermogonia on the adaxial side of leaves. Aecia on irregular brown spots on the abaxial side of
leaves, sometimes covering almost the entire leaf, peridial cells oblong-polygonal, firmly united, smooth,
spores 16-26 x 18 um, globoid, wall thin, smooth, nearly colorless. (Sydow, P. & H. Sydow, 1923).

Aecidium ebenaceum Montagne, Syll. Crypt. Number 1151, p. 312, 1856. TYPE on Ebenaceae,
genus undetermined, from Brazil, Amazonas: Rio Negro, Richard Spruce-(?1938) or s. n..
02/2/21?). Aecidium ebenaceum has been reported only from the type. The Sydows (1924:
149).reported that perhaps only spermogonia are present and that this species cannot be recognized
because there is no adequate description and the location of the type is unknown.

Aecidium elongatum Spegazzini, see PUCCINIA VERBENIPHILA Lindquist.

Aecidium erigeronatum Schweinitz, see PUCCINIA DIOICAE P. Magnus.
Aecidium erigerontis Kern & Whetzel, see PUCCINIA CYPERI Arthur.
Aecidium eriosematis P. Hennings, Hedwigia 34: 103. 1895. Not a rust (Sydow, 1923: 339).

AECIDIUM EUPATORII Dietel, Hedwigia 38: 258. 1899. TYPE on Eupatorium sp.from Brazil, Rio de

Janeiro, Jan 1896, Ule-2129. (?/1,2/?/).

On Compositae:

Eupatorium pallescens DeCandolle, Mata Atlantica, Rio Grande do Sul (Joerstad, 1956: 462).

Eupatorium sp., Rio de Janeiro (Dietel, 1899: 258).

Aecidium eupatorii has been reported only from Brazil.

Spermogonia unknown. Sori on abaxial side of leaves on large circular, yellowish spots, spots
reddish-brown above, and on stems, causing distortions, outer facing walls of peridial cells 4-9 um thick,
smooth, inner facing walls 5-6 um, verrucose, aeciospores 20-26 x 14-23 um or 23-32 x 17-26 um, very
variable, globoid, polyhedral or oblong, wall 1-1.5 pm thick, very minutely and densely verrucose, even,
colorless (H. Sydow & P. Sydow, 1924; Joerstad, 1956).

Aecidium euphorbiae Gmelin in Linnaeus, Syst. Nat. 2: 1473. 1791, nomen illegit., a pre Persoon
name. On Euphorbiaceae, Euphorbia sp., Rio de Janeiro, (Hennings, 1904A: 80). Hennings’ report
probably refers to UROMYCES EUPHORBIAE Cooke & Peck..

Aecidium expansum Dietel, see PUCCINIA MIKANIAE H. S. Jackson & Holway.
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Aecidium glaziovii P. Hennings, see PUCCINIA PSIDII Winter.

AECIDIUM GLECHONIS Spegazzini, Anal. Mus. Nac. Hist. Nat. Buenos Aires 23: 34. 1912. TYPE on

Glechon thymoides Spreng. from Argentina, Misiones: Bompland, Sept 1920, Spegazzini s.n.

02/1,2/?),
On Labiatae:

Glechon myrtoides Saint-Hilaire,. Parana, (Joerstad, 1959: 69).

Aecidium glechonis has been reported only from Argentina and Brazil.

Spermogonia on adaxial side of leaves on small leaf spots, aecia on the abaxial side of leaves on the
same spots, also on irregular tumors, peridium poorly developed, peridial cells rhomboid or irregular
elliptical-rhomboid; aeciospores 28-31 x 24-28 (Lindquist, 1982), 29-39 x 23-28 um (Joerstad, 1959),
ellipsoid or polyhedral, wall 2-2.5 um thick, with large verrucae.

Joerstad (1959) reported that Spegazzini states that Aecidium glechonis may belong with Puccinia
glechonis Spegazzini whose type was collected on the same host and locality as the type for the Aecidium
glechonis. Puccinia glechonis has not been reported from Brazil.

AECIDIUM GOYAZENSE P. Hennings, Hedwigia 34: 101. 1895. TYPE on Loranthus sp. from Brazil,

Goias: Serra dos Pyreneos, Aug. 1892, Ule-1909. (2/1cv,?/?).

On Loranthaceae:

Loranthus sp. Goias (Hennings, 1895A: 101).

Phthirusa ovata (Pohl) Eichler, Dist. Fed (IBI-13208).

Aecidium goyazense has been reported also from Venezuela on Struthanthus dichotrianthus Eichler
(Kern, F. 1938. Additions to the Uredinales of Venezuela. Mycologia 30: 53). Hennings (1895) reported
the Brazilian host as Loranthus sp. but the Sydows (1923) recorded it as Phthirusa ovata.

Sori on hard galls up to 3 cm across on leaves and stems, peridium up to 2.5 mm long, cylindrical,
whitish, outer peridial cell walls 8-10 um thick, striate, inner walls 3-4 pum thick, densly , minutely verrucose,
aeciospores 24-34 x 20-25 um, angularly globoid, ovoid to ellipsoid, wall 2-2.5 um thick, finely verrucose (P.
Sydow & H. Sydow, 1923).

Key to help identify unconnected species of Aecidium on Loranthaceae in Neotropica
1. Sori on galls up to 3 cm across on leaves and stems, outer facing peridial walls striate, aeciospores 25-40
x 20-25 pm, walls uniformly 2-2.5(-3) um thick, finely verrucose.
Aecidium goyazense, Aecidium loranthi
1. Sori not on galls, on circular hypotrophied leaf areas 3-5 mm across
Aecidium struthanthi

Aecidium graminellum Spegazzini, see PUCCINIA GRAMINELLA Dietel & Holway.

AECIDIUM GUAREAE P. Hennings, Hedwigia 43: 168. 1904. TYPE on Meliaceae (a lectotype must
be chosen from the four specimens, including E. Ule-2677, originally cited by Hennings mistakenly
as on Sterculiaceae) from Brazil, (?0/1,2/?).
On Meliaceae:
Guarea sp., Amazonas, ? Pard (Hennings, 1904B: 168; 1905: 59).
Aecidium guareae has been reported only from the original specimens cited by Hennings.
Spermogonia unsure. Aecia on much deformed, systemically infected stem-systems, sori short-
cylindric, peridial cells firmly unitged, 25-32 x 20-24 um, subquadric to rhomboid; spores 20-26 x 18-22 um,
mostly angular subglobose, wall 1 um thick, minutely verrucose. (Sydow P. & H. Sydow, 1923; Batista, A C.
et al., 1966).
A drawing of one spore published by Batista et al. (1966) shows the apical wall thickened.

AECIDIUM GUATTERIAE Dietel, Hedwigia 36: 34. 1897. TYPE on Guatteria sp. from Brazil, Minas
Gerais: Ouro Preto, Ule-1830. (0/1,2/?).
= Aecidium marayense P. Hennings, Hedwigia 43: 170. 1904. TYPE on Guatteria sp., Brazil, Rio
Jurua, Marary, September 1900, Ule-3086.
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= Aecidium rionegrense P. Hennings, Hedwigia 43: 166. 1904. LECTOTYPE (chosen here)on
Guatteria sp. from Brazil, Amazonas: Manaus, July 1900, Ule-2782.
= Aecidium huallagense P. Hennings, Hedwigia 43: 170. 1904. TYPE on Guatteria alutacea
Diels from Peru, Oct 1902, Ule-3219 and 3220.
= Aecidium uredinoidis P. Hennings, Hedwigia 44: 58. 1905. TYPE on Guatteria sp. fide the
Sydows, (1923: 180-181), originally reported erroniously as on Sapindaceae, from Brazil,
Amazonas: Rio Jurua, Jurua-miry, E. Ule-s.n.
On Annonaceae (as Aecidium guatteriae):
Guatteria psilopus Martius, Rio de Janeiro (Dietel, 1899: 259).
Guatteria sp., Minas Gerais (Dietel, 1897: 34), Pard (Hennings, 1909: 101).
On Annonaceae (as Aecidium rionegrense).
Guatteria schomburgkiana Martius, Amazonas (Hennings, 1904B: 166).
Aecidium guatteriae has beren reported only from Brazil and Peru.
Spermogonia on adaxial side of leaves, numerous, at first brown then black in little whitish spots.
Aecia on abaxial side, in irregular groups, short cylindric, on swollen, black or almost black spots 2-3 cm or
more across; peridial cells 30-40 x 18-26 um, mosly isodiametric, loosely united, walls 3-4 pm thick, outer
wall striate, inner densely verrucose; aeciospores 17-25 x 16-19 um, angular globoid or ellipsoid, wall
1(-1.5) um thick, minutely verrucose, pale yellow (P. Sydow & H. Sydow, 1923). Aeciospores 15-16 x 12-13
pum, globoid, walls uniformly mostly less than 1 um thick, verrucae in bands around the spores, numerous
larger refractive granules within the bands, wall smooth outside the bands (fide Hennen, Ule-3220).
See Aecidium amazonense for discussion of species of Aecidium on Guatteria.

Aecidium guttatum Kunze, see ENDOPHYLLUM CIRCUMSCRIPTUM Whetzel & Olive.
Aecidium hibisciatum Schweinitz, see PUCCINIA SCHEDONNARDI Kellerman & Swingle.

Aecidium hieronymi Spegazzini, see RAVENELIA HIERONYMI Spegazzini.

AECIDIUM HOLWAYT H. S. Jackson, Mycologia 24: 97. 1932. TYPE on Spermacoce latifolia Aublet

[= Borreria latifolia (Aubl.) Schumann] from Brazil, Sao Paulo: Santo Amaro, 27 May 1922,

Holway-1893. (0/1,2/?).
On Rubiaceae:

Spermacoce latifolia Aublet (= Borreria latifolia (Aubl.) Schumann), Sdo Paulo (Jackson, 1932:

97).

Aecidium holwayi has been reported only from the type and one other collection from Brazil, Sdo
Paulo: Mandaque, 25 May 1922, Holway-1670.

Spermogonia on both sides of leaves, in the center of discolored spots or scattered between the aecia.
Aecia on abaxial side of leaves, loosely scattered on discolored spots 1-1.5 cm across, infections not systemic;
peridium cylindrical, peridial cells 28-32 x 18-21 um, outer facing wall 5-7 um thick, smooth, inner facing
wall 2-3 um thick, minutely verrucose-rugose; aeciospores, 15-18 x 11-13 um, globoid to broadly ellipsoid,
wall less than 1 um thick, not thickened apically, almost imperceptibly verrucose, colorless (Jackson, 1932).

These traits separate Aecidium holwayi from Aecidium borreriicola.

Aecidium huallagense P. Hennings, Hedwigia 43: 170. 1904. Reported from Peru on Guatteria. See
under Ae. guatteriae for discussion.

Aecidium hyperici-frondose Schweinitz, see UROMYCES TRIQUETRUS Cooke.

Aecidium hyptidis P. Hennings, see PUCCINIA GIBERTII Spegazzini.

AECIDIUM INVALLATUM P. Hennings, Hedwigia 34: 102. 1895. TYPE on Mollinedia sp.,
Monimiaceae, from Brazil, Goias: Goias, Jan. 1893, Ule-2000. (0/1,2/?).

Aecidium invallatum has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil and the identification of the host requires confirmation.
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Spermogonia on the adaxial side of leaves on orbicular discolored spots 0.5-1 cm across, aecia on
abaxial side of leaves in crowded groups to 1 cm across, peridium cupulate, peridial cells 32-40 x 17-26 pm,
irregularly rhomboid, outer facing wall 5-8 um thick, inner facing wall ca 3 pm thick, densely verrucose;
aeciospores subgloboid to ellipsoid, wall 1-1.5 um thick, densely and minutely verrucose, yellowish (P.
Sydow & H. Sydow, 1923).

Aecidium ipomoeae Spegazzini, see PUCCINIA CRASSIPES Berkeley & Curtis.

Aecidium ipomoeae-panduranae Schweinitz, Syn. Fg. Carol., Schr. Nat. Ges. Leipzig 1: 69. 1822 (and
Caeoma convolvulatum Schweinitz, Trans. Am. Phil. Soc. II. 4: 292, and Aecidium convolvulinum
Schweinitz, 1.c. 309. 1832.) . These names are based on Albugo sp., not rust. See PUCCINIA
CRASSIPES Berkeley & Curtis.

AECIDIUM IQUITOSENSE P. Hennings, Hedwigia 43: 166. 1904. TYPE on Psychotria sp. from Peru,

Iquitos, July 1902, Ule-3194. (?/1,2/?).

On Rubiaceae.

Psychotria sp., Peru, Iquitos (Hennings, 1904B), Rio Acre (Sydow, 1916: 71).

Aecidium iquitosense has been reported from nearby Bolivia and Peru and is to be expected from
Brazil. Reports from India and Sri Lanka need to be confirmed.

Spermogonia unknown. Sori mostly on locally systemically infected, slightly thickened areas of
petioles and peduncles, deep seated, cylindric; peridial cells 35-50 x 22-26 um, oblong, rather loosely united,
outer wall smooth, inner wall verrucose with obvious rounded warts; spores 21-26 x 19-23 um, angular
globose, lateral wall 1.5-2 um, apical wall usually thickened up to 7 um, densely verrucose, almost colorless
(P. Sydow & H. Sydow, 1923).

Aecidium psychotriae, the only other species of Aecidium reported from the Americas on Psychotria,
does not produce systemic infections, its spores are a little larger, 25-35 x 24-29 pm, lateral walls 2-3 pm, and
apical walls to 12 um thick.

AECIDIUM JACARANDAE P. Hennings, Hedwigia Beiblatt 38: (130). 1899. TYPE on Jacaranda sp.
from Brazil, Rio de Janeiro: Teresopolis, Jan. 1897, Ule-2796. (0/1cv,2/?).

= Aecidium puttemansianum P. Hennings, Hedwigia 48: 3. 1908. TYPE on Jacaranda sp. from

Brazil, Sio Paulo: Serra da Cantareira, March [?]1903, Puttemans-676.
On Bignoniaceae
Jacaranda sp., Rio de Janeiro (Hennings, 1898), Sao Paulo (Hennings, 1908: 3; Puttemans 2378,
IBI-14963).

Aecidium jacarandae has been reported only from Brazil.

Spermogonia type 4. Aecia on abaxial side of leaves, on brownish spots to about 1 cm diam., often
largely confluent, densely crowded, peridium white, lacerate at the apex, incurved; peridial cells firmly
united, 24-34 x 17-22 um; aeciospores 16-20 x 14-18 pm, angular globose or ellipsoid, wall 1-1.5 pm thick,
densely and minutely verrucose, nearly colorless.

See AECIDIUM CIRCINATUM Winter for a comparison of species of Aecidium on Jacaranda.

AECIDIUM JURUENSE P. Hennings, Hedwigia 43: 169. 1904. TYPE on Unonopsis polyphleba Diels,
Annonaceae, from Brazil, Amazonas: Rio Juru4, Jurua-Miri, June 1901, Ule-3087. (0/Icv,?/?).
Aecidium juruense has been reported only from the type.

Spermogonia on the adaxial side of leaves, numerous, dark brown; aecia on the abaxial side of
leaves, densly grouped on large, dark, thickened spots up to 6 cm across, peridial cells 25-34 x 16-20 um,
usually oblong, firmly united in regular rows, wall thin; aeciospores 16-19 x 15-17 um, globoid, subgloboid,
to broadly ellipsoid, wall about 1 um thick at sides, 3-6 um above, minutely verrucose, subcolorless (P.
Sydow & H. Sydow, 1923).

The apically thickened aeciospores help to identify Aecidium juruense.

Aecidium jussiaeae Spegazzini, see PUCCINIA JUSSIEUAE Spegazzini.
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AECIDIUM KIEHLIANUM Viégas, Bragantia 5: 76. 1945. TYPE on Senecio erisithalifolius Schultz-

Bipontius, Compositae, from Brazil, Sdo Paulo: Mun. de Cunha, Serra, 8 Dec 1938, J. Kiehl s.n.

(IAC 2661). (?2/L,2/?).

Aecidium kiehlianum has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil.

Spermogonia unknown. Aecia globoid, mostly on the abaxial side of leaves, scattered in groups;
peridial cells polyhedrical, 42-48 x 22-24 x 30 x 40 pm, outer facing wall 6 um thick, smooth, inner facing
wall 4 um thick, reticulate; aeciospores 22-32 um, globoid, wall 1.5-2 um thick, minutely verrucose, colorless
(Viégas, 1945).

See Aecidium senecionis-acanthifolii Dietel for note about similarities to that species.

AECIDIUM LANTANAE Mayor, Mem. Soc. Neuchatel. Sci. Nat. 5: 567. 1913. TYPE on Lantana
hispida Humboldt, Bonpland & Kunth from Colombia, Antioquia: near Angelopolis, 20 Aug 1910,
Mayor-213. (0/Icv,2/?).

On Verbenaceae:

Lantana camara Linnaeus, Rio de Janeiro (Viégas,1945: 164; IAC 4817).

Lantana lilacena Desfontaines, Minas Gerais, Rio de Janeiro (Jackson, 1932: 63).

Aecidium lantanae has been reported also from Ecuador, Colombia, and Central America.

Spermogonia on the abaxial side of leaves, subepidermal in origin, numerous in groups; aecia
surrounding the spermogonia, peridial cells 23-36 x 16-18 pum, outer wall smooth, inner wall verrucose;
aeciospores 16-18 x 18-21 um, globoid, often angular by pressure, wall minutely verrucose, with irregular
smooth spots, colorless (Viégas, 1945).

Arthur (1924) included Aecidium lantanae as a synonym of Aecidium verbenae Spegazzini but we
follow Jackson (1934) and Viégas (1945) who considered these as two separate taxa. Aecidium
spegazzinianum Saccardo & Trotter is a new name for Aecidium verbenae which is now considered as an
anamorph of Puccinia verbeniphila Lindquist. Spermogonia have not been reported for Aecidium
spegazzinianum whose sori often occur with telia, suggesting that these Aecidium sori function as uredinia.

Aecidium lathyrinum Spegazzini, see UROMYCES LATHYRINUS Spegazzini.
Aecidium leveilleanum P Magnus, see PUCCINIA MEYERI-ALBERTI P. Magnus

AECIDIUM LINDAVIANUM P. Sydow & H. Sydow, Mon. Ured. 4: 120. 1923. TYPE on Cordia
nodosa from Peru, Yurimaguas, Aug 1902, Ule-3242. (0/Icv,?/?).
On Boraginaceae:

Cordia alba (Jacquin) Roemer & Schultes, Minas Gerais (Thurston, 1940: 291).

Aecidium lindavianum has bren reported only from Peru and Brazil.

Spermogonia on the adaxial side of leaves. Aecia on the abaxial side of leaves, in circular groups on
brown ish leaf spots 1-2 cm across; short cylindrical, peridial cells firmly joined, 23-28 x 18-22 um
irregularly rhomboid, outer facing walls 3-4 um thick, smooth to nearly smooth, inner facing walls 2-3 um
thick, minutely verruculose; aeciospores 17-20 x 15-17 um, wall more or less evenly 1 um thick minutely
verrucose, colorless (P. Sydow & H. Sydow, 1923).

Thurston (1940) identified his collection from Vicosa, Minas Gerais as Aecidium lindavianum
because its spores were "quite small”, 18-21 x 15-16 pm, which is smaller than spores of Aecidium cordiae
(26-38 x 20-26 um), or Aecidium brasiliense (20-27 x 18-23 pum).

AECIDIUM LIPPIAE-SIDOIDIS H. Sydow & P. Sydow, Oesterr. Bot. Z. 52: 183. 1902. TYPE on
Lippia sidoidis, Verbenaceae, from Brazil, place and date not determined, Sello s.n. (?Icv,?/?).
Aecidium lippiae-sidoidis has been reported only from the type. New collections are needed to

determine if this rust still occurs in Brazil.

Spermogonia unknown. Aecia on the abaxial side of leaves in groups on yellowish leaf spots 2-4

mm across, yellowish, peridial cells firmly joined, 18-26 x 16-20 um, rhomboid; aeciospores 16-22 x 15-18

pum, angularly globoid or ellipsoid; wall 1-1.5 um thick, densely and finely verrucose, subcolorless. (P.

Sydow & H. Sydow, 1923).
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AECIDIUM LORANTHI Thuemen, De fungis entrerianis observationis, p.99-102, in Lorentz, Veg.

Norde. Prov. Entre-Rios, p. 101. 1878. TYPE on Loranthus uruguayensis H. & A. from Argentina,

Santa Candidas, Dec 1875, collector uncertain, perhaps Lorentz. (?/L,2/?).

On Loranthaceae:

Loranthus sp., Santa Catarina (Hennings, 1895C: 338).

Phoradendron sp., Santa Catarina (Hennings, 1896: 257).

Aecidium loranthi has been reported also from Argentina and Guatemala.

Spermogonia unknown. Aecia subgloboid to hemispherical, on large galls up to 1.5 cm in diameter
on stems, peridial cells outer facing walls 12 to 14 um thick, striate, inner facing walls 3.5-5 um thick , with
large verrucae; aeciospoores 25-40 x 17-25 um, subglobose to ellipsoid, wall 2.5-3 um thick, verrucose
(Lindquist, 1982)

Aecidium loranthi is very similar to Aecidium bulbifaciens Neger from Chile. Lindquist (1082)
placed Aecidium bulbifaciens as an anamorph of Uromyces circumscriptus. See Aecidium goyazensis for
comparison.

AECIDIUM MABEAE Thurston, Mycologia 32: 291. 1940. TYPE on Mabea brasiliensis Mueller-

Aargau, from Brazil, Minas Gerais: Vicosa, 1 April 1933, Mueller-438. (0/Icv,?/?).

On Euphorbiaceae:

Mabea brasiliensis Mueller-Aargau, Minas Gerais (Thurston, 1940: 291; IBI-13173).

Aecidium mabeae has been reported only from Brazil.

Spermogonia on the adaxial side of leaves, in small groups about 1 mm across, aecia on the abaxial
side of leaves on discolored leaf spots 2-5 mm across, cupulate; peridial cells 36-32 um long, rhomboid, ends
slightly overlaping, outer facing wall about 3 pm thick, smooth, inner wall 4-6 um thick striate to tuberculate-
verrucose; aeciospores 27-35 x 20-26 um, broadly ellipsoid to oblong, wall 1.5-2 um thick at sides, 5-7 pm
thick above, prominently verrucose, colorless (Thurston, 1940).

See also Aecidium maprouneae var. maprouneae which also has spores with the apical wall
thickened.

AECIDIUM MAPROUNEAE P. Hennings var. MAPROUNEAE, Hedwigia 42: 168. 1904. TYPE on

Maprounea sp. from Peru, Iquitos: Rio Amazonas, July 1902, Ule-3195. (0/1,2/?).

On Euphorbiaceae
Maprounea guianensis Aubl., Amapa (Hennen & Sotdo: Fitopat. Bras. 22: 444-446. 1997; IBI
89-17, 90-28).

Aecidium maprouneae var. maprouneae has been reported only from Brazil and Peru.

Sori on hypertrophyed leaf spots 2-5(-10) mm in diameter; spermogonia type 4, on the adaxial side
of leaves; aecia hypophyllolus, peridial cells 24-31 x 13-22 um, irregularly rhomboid, outer wall 4-7 um
thick, smooth, inner wall about 3 um thick, verrucose; aeciospores 22-29(-31) x 15-18(-20) um, oblong to
ellipsoid, often angular, side wall about 1 um thick, apical wall (4-)9(-11) um, densely verrucose, without
refractive granules (Hennen & Sotdo, 1997).

Aecidium maprouneae var maprouneae needs to be compared more carefully with Aecidium mabeae.

AECIDIUM MAPROUNEAE P. Hennings var. NONCRASSATUM Hennen & Sotio, Fitopat. Bras. 22:
444-446. 1997. TYPE on Maprounea sp., Euphorbiaceae, from Brazil, Amapa: Vila de Maruanum,
ca 15 km NW of Macapd, 27 Dec 1989, Hennen & Sotdo-89-171. (0/1,2/?).
Aecidium maprouneae var. noncrassatum has been reported only from the type.
Aecidium maprouneae var noncrassatum differes from A. m. var. maprouneae mainly because the
aeciospores are not thickened apically (Hennen and Sotédo, 1997).

Aecidium marayense P. Hennings, see AECIDIUM AMAZONENSE P. Hennings.

AECIDIUM MATTOGROSSENSE Juel, Bih. K. Svenska Vet.-Akad. Handl. 23: 22. 1897. TYPEona
large leaved Rubiaceae, perhaps Sickingia sp. in primary forest, from Brazil, Mato Grosso: Santa
Cruz da Barra, ? 2 March 1894 ("2/3 1894"), C. Lindman-B513. (0/1,2/?).
Aecidium mattogrossense has been reported only from the type.
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Spermogonia on both sides of leaves but mainly on the adaxial side, 80-110 pu, across, moderately
numerous in each group; aecia on the abaxial side of leaves, cupulate, crowded on fuscous circular spots 6-12
mm across; peridial cells 30-44 x 22-26 um, firmly united; aeciospores 27-33 x 22-26 pm, globose,
subglobose to ovoid, wall 1.5 pm thick, strongly verrucose, nearly colorless (Sydow, P & H. Sydow, 1913).

AECIDIUM MEIAPONTENSE P. Hennings, Hedwigia 34: 321. 1895. TYPE on undetermined

Acanthaceae from Brazil, Goids: Meiaponte, Nov. 1892, Ule-1984. (0/1,2/?).

Aecidium meiapontense has been reported only from the type.

Spermogonia on the abaxial side of leaves, 80-90 pm across, few grouped in the center of light
colored spots. Aecia loosely grouped on abaxial side of leaves around the spermogonia, spots about 1 cm
across, cupulate, peridium whitish, peridial cells firmly united, 23-28 x 15-19 um, subrhomboid, outer facing
wall 7-9 pum thick, smooth, inner facing wall 3 um thick, verrucose; aeciospores 16-22 x 15-17 pm,
subglobose to ellipsoid, wall 1 um, densely and minutely verrucose, subhyaline (Sydow, P. & H., 1923;
Laundon, 1963).

The description is inadequate to determine any relationship of this rust (Laundon, 1963).

AECIDIUM MELANANTHI P. Hennings, Hedwigia Beiblatt 41: (62). 1902. TYPE on Melananthus
dipyrenodis Walpers, Solanaceae, originally reported mistakenly as Verbenaceae, from Brazil, Rio
de Janeiro, Pico da Gavea, 20 June 1897, Ule-s.n. (?/1cv,?/?).

Aecidium melananthi has been reported only from the type.

Spermogonia unknown. Aecia evenly and densely covering the whole surface of somewhat
deformed branchlets and leaves; short cylindric; peridial cells 24-30 x 18-23 um, firmly united; aeciospores
18-24 x 14-17 pm, angular globoid or ellipsoid, wall 1-1.5 um thick, minutely verrucose, sub-colorless (H.
Sydow & P. Sydow, 1923).

Aecidium mexicanum Dietel & Holway, see UROMYCES COMMELINAE Cooke.

AECIDIUM MICROSPORUM Dietel, Hedwigia 36: 34. 1897. TYPE on Aster divaricatus Linnaeus,

Compositae, from Brazil, Santa Caterina, Serra Geral, April 1891, Ule-1055. (0/Icv,?/?).

Aecidium microsporum has been reported only from the type.

Spermogonia in loose groups on both sides of leaves. Aecia mostly on the abaxial side of leaves on
small distinct spots in small to medium groups; peridial cells 23-28 x 17-22 um, subrhomboid to polygonal,
outer facing wall 7-11 um thick, striate, inner facing wall 3-4 pm thick, verrucose; aeciospores 12-18 x 10-16
pm, angular globoid or ellipsoid; wall 1 um thick, densely and minutely verrucose, sub-colorless (P. Sydow
& H. Sydow, 1923).

Aecidium mikaniae P. Hennings, see PUCCINIA MIKANIAE H. S. Jackson & Holway.

AECIDIUM MINIMUM H. S. Jackson & Holway in Jackson, Mycologia 24: 121. 1932. TYPE on
Stevia urticaefolia Thunberg, Compositae, from Brazil, Minas Gerais: Ouro Preto, 6 Dec 1921,
Holway-1366. (0/Icv,?/?).

Aecidium minimum has been reported from one other collection from Bolivia.
Spermogonia deeply immersed on both sides of leaves in dense groups on discolored leaf spots.

Aecia on the abaxial side of leaves in dense groups 5-8 mm across, these on purplish leaf spots; peridium

short cylindric or cupulate, peridial cells 28-34 x 12-16 um, broadly rhomboid; outer facing wall 2.5-4 um

thick, smooth; inner facing wall 2-2.5 um thick, prominently verrucose; aeciospores 12-15 um across,

subgloboid, wall 1 um thick, finely verrucose, colorless (Jackson, 1932).

Jackson (1932) speculated that Aecidium minimum might belong to the heteroecious species

Puccinia eleocharidis Arthur with uredinia and telia on Cyperaceae.

AECIDIUM MIRYENSE P. Hennings, Hedwigia 43: 169. 1904. TYPE on Guarea sp. Meliaceae, from
Brazil, Rio Juru4, Jurua-Miri, June 1901, Ule-2678. (0/1cv,?/?).
Aecidium miryense has been reported only from the type.
Spermogonia on the adaxial side of leaves, numerous, blackish. Aecia densly and more or less
evenly grouped on the abaxial side of leaves on large, yellow-brown, irregular, not or slightly thickened, leaf
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spots 1-3 cm long; cupulate, peridial cells 19-27 x 16-18 um, subrhomboid, firmly joined, outer facing wall 2-
2.5 um thick, smooth, inner facing wall 0.5-2 um thick, minutely verrucose, aeciospores 14-19 x 12-14 um,
subglobose to ellipsic, wall about 1 pm thick, minutely verrucose to punctate, sub-colorless (Sydow, P. & H.
Sydow, 1923)..

AECIDIUM MOMORDICAE Juel, Bihang K. Svenska Vet.-Akad. Handl. 23: 21. 1897. TYPE on
Momordica sp., Cucurbitaceae, from Brazil, Mato Grosso: Palmeiras, 4 Jan 1894, C. A. M. Lindman
s.n. (0/Iev,?/?).
Aecidium momordicae has been reported only from the type.
Spermogonia on the adaxial side of leaves, not numerous, honey-yellow. Aecia loosely grouped on
the abaxial side of leaves on indefinite yellowish spots, cupulate or short cylindric, peridial cells 30-46 x 18-
25 um, firmly united, imbricated, outer facing wall 6-8 um thick, striate, inner facing wall 4-6 um thick,
densely and coarsely verrucose; aeciospores 23-27 x 18-23 um, globose, subglobose, or ellipsoid, wall 1.5 um
thick, densely verrucose, sub-colorless (Sydow, P. & H. Sydow, 1923).

AECIDIUM MUELLERI Thurston, Mycologia 32: 292. 1940. TYPE on Diospyros sp. (mistakenly
reported originally as Nectandra amara Nees, Lauraceae) from Brazil, Minas Gerais: Vigosa, 3 Dec
1929, Mueller-39. (0/Icv,?/?).
= Aecidium diospyri-hispidae Viégas, Bragantia 5: 75. 1945. TYPE on Diospyros hispida A.
DeCandolle from Brazil, Minas Gerais: Belo Horizonte, Fazenda Baleia, 19 Jan 1943, A. P.
Viégas & H. M. Barreto s.n.
On Ebenaceae:
Diospyros hispida, Minas Gerais (Thurston, 1940: 292; Viégas, 1945: 75; IAC-4143), Sdo Paulo
(IBI-12056).
Aecidium muelleri is known only from Brazil from the reports listed above
Spermogonia on discolored spots on the adaxial side of leaves, in groups (2-)5-7(-10) mm across;
becoming blackish, subepidermal in origin, not deeply embedded, 100-130 um high x 200-300 um wide,
connical, periphyses not seen. Aecia on discolored blackish spots the abaxial side of leaves, in circular
groups 2-8 mm across, 0.2-0.3 mm across, cylindrical, erect, peridium whitish, peridial cells 28-32 to 40-50
pm long x 15-20 pm wide, rhomboid, polygonal in face view, sub imbricate, outer facing wall 3-4 um thick
smooth, inner facing wall 5-6 pm thick, tuberculate-verrucose, aeciospores 16-23 x (13-)15-16(-20) um,
broadly ellipsoid to angularly globoid, wall evenly ca 1 um thick, minutely verrucose (Thurston, 1940;
Viégas, 1945).
Viégas (1945) reported that the outer facing peridial cell walls were beaked distally, the beak
overlapping the adjacent cell.
See Aecidium calosporum for comparisons of Aecidium species on Diospyros.

AECIDIUM NECTANDRAE H. S. Jackson & Holway in Jackson, Mycologia 23: 102.1931. TYPE on
Nectandra oppositifolia Nees from Brazil,: Belo Horizonte, 26 Nov. 1921, Holway-1339.
(0/Icv,?/?).

On Lauraceae
Nectandra sp., MinasGerais (Jackson, 1931: 102), Sao Paulo (? IBI-12396).

Aecidium nectandrae has been reported only from the type and questionably from the collection
cited above.

Spermogonia scattered on discolored spots on the adaxial side of leaves, very large, 170-210 um
across, globoid, deep seated, arising from below the palisade layer, finally rupturing the epidermis with
ostiole as broad as the spermogonium. Aecia on the abaxial side of leaves, numerous, scattered on discolored
spots 1-3 cm across; peridium short cylindric, firm; peridial cells 18-20 um long by 15-20 um wide, rhombic
in cross section, outer facing wall 1.5-2.5 pm thick, smooth, inner facing wall 2-3 pm thick, roughly
tuberculate; aeciospores 23-28 x 16-20 um, ellipsoid to short cylindric, wall finely and prominetly verrucose,
apical wall 3.5-5.5 um thick (Jackson, 1931).

Aecidium obsoletum Spegazzini, see PUCCINIA CYPERI Arthur.

AECIDIUM OCHRACEUM Spegazzini, Revista Argentina Hist. Nat. 1: 401. 1891. TYPE on
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Tabernaemontana australis from Paraguay, near Villa Morra, month not reported, 1893, J. D.
Anisitz-141. (?2/1ev,?/?).
On Apocynaceae:
Tabernaemontana amygdalifolia Jacquin, Rio de Janeiro (Jackson, 1931: 492).
Tabernaemontana sp., Brazil (Sydow, 1924: 138); Minas Gerais (IAC-5269), Sio Paulo (IBI-
14819).

Aecidium ochraceum has been reported only from Paraguay and Brazil.

Spermogonia unknown. Aecia on the abaxial side of leaves, on round, yellowish to brownish spots
0.5-1.5 cm across, densly concentrically grouped; cupulate, peridial cells firmly united, 24-30 x 18-20 um,
rhomboid, wall 2.5-4 um thick, outer facing wall minutely striate, inner facing wall striate verrucose;
aeciospores 24-28 x 21-24 um, ellipsoid to ovoid, often angular; wall 2-2.5 um thick on sides, 10-12 pm thick
at top, verrucose, more noticable above (Lindquist, 1982).

Lindquist (1982) illustrated the spores of Aecidium ochraceum showing walls verrucose with the
apical walls greatly thickened and more noticeably verrucose. These traits together with the identification of
the host help to identify this species.

Aecidium oxalidis Thuemen, see PUCCINIA SORGHI Schweinitz.

AECIDIUM PACHYCEPHALUM Dietel, Hedwigia 36: 34. 1897. TYPE on Baccharis megapotamica
Sprengel, Compositae, from Brazil, Santa Catarina, Serra Geral, Jan 1891, Ule-1054. (2/?,X1cv/?/).
Aecidium pachycephalum has been reported only from the type.

Spermogonia unknown. Infections systemic, sori cupulate, whitish, evenly, densely scattered on
stems and singly on leaves; peridial cells firmly united but falling away, 25-35 x 18-25 um, rectangular to
irregularly rhomboid, outer facing wall 2.5-3 pm thick, smooth, inner facing wall about 7 um thick, strongly
and coarsely verrucose; spores catenulate, 23-29 x 17-23 um, polyhedric, subglobose to ovoid; wall 1-1.5 um
thick at sides, 7-14 um thick apically, densely verrucose, sub-colorless (Sydow,P. & H. Sydow, 1923).

Because spermogonia are unknown, we assume the name applies to uredinia. The systemic
infections and the apically thickened spores help identify Aecidium pachycephalum.

Aecidium pampeanum Spegazzini, see PUCCINIA PAMPEANA Spegazzini.
Aecidium passifloricola P. Hennings, see PUCCINIA SCLERIAE (Pazschke) Arthur.
Aecidium peiresciae P. Hennings, see UROMYCES PERESKIAE Dietel.

Aecidium peireskiae P. Hennings see UROMYCES PERESKIAE Dietel.

Aecidium pereskiae P. Hennings, see UROMYCES PERESKIAE Dietel.

Aecidium pereskiae H. S. Jackson & Holway see UROMY CES PERESKIAE Dietel.

AECIDIUM PIPTOCARPHAE P. Hennings, Hedwigia 48: 3. 1908. TYPE on Piptocarpha cfr. axillaris
from Brazil, Sdo Paulo: Serra da Cantereira, July 1905, Puttemans-1324. (0/1cv,?/?).
On Compositae:

Piptocarpha axillaris Baker, Sao Paulo (Hennings, 1908: 3; P. Sydow & H. Sydow, 1923:52).

Aecidium piptocarphae has been reported only from the type and is an anamorph of either Puccinia
piptocarphae P. Hennings or Puccinia seorsa H. S. Jackson & Holway.

Spermogonia on yellow brown spots 4-6 mm across the adaxial side of leaves, sori yellow-brown at
first becoming dark later; aecia in groups of 2-8 on the abaxial side of leaves below the spermogonia, 1.5-2.5
mm long, cylindrical, yellowish, lacerate; peridial cells 38-65 x 15-25 um, irregularly rhomboid, outer facing
wall 1.5-3 pm thick, smooth, inner facing wall 3-4 pm thick, densely verrucose; aeciospores 27-40 x 20-27
um, ellipsoid, wall 1.5-2 pm thick, densely verrucose, verucae easily displaced (the Sydows, 1923).

AECIDIUM POSOQUERIAE Dietel, Ann. Mycol. 6: 98. 1908. TYPE on Posoqueria latifolia (Rudge)
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Roemer & Schultes, Rubiaceae, from Brazil, Para: Marco, Dec 1907, Baker-80. (0/1cv,?/?).

Aecidium posoqueriae has been reported only from the type.

Spermogonia on adaxial side of leaves. Aecia on the abaxial side of leaves and petioles in large
brown effused spots, several cms. long and varying width, mostly along veins and around stems, finally
becoming dry, peridial cells overlapping in fairly regular rows, outer wall very slightly striate, inner wall
verucose, aeciospores 25-38 x 20-26 um, subglobose, ellipsoid, ovoid or oblong, wall 1.5-2 um thick on
sides, 6-17 um thick above, subcolorless, densely verrucose (P. Sydow & H. Sydow, 1923).

Batista et al. (1966), in addition to the information above, reported peridial cells 35-45 x 24-32 pm,
outer facing wall 12-16 um thick, pregueada.

The apically thickened walls of the aeciospores help to identify Aecidium posoqueriae.

Compare Aecidium iquitosense reported as on Psychotria sp.

AECIDIUM PRATAE H. S. Jackson & Holway in Jackson, Mycologia 19: 57. 1927. TYPE on
Amaranthaceae, genus undetermined from Brazil, Sdo Paulo: Prata, 9 Apr. 1922, Holway-1716.
(2Mev,?/?).

Aecidium pratae has been reported only from the type.
Spermogonia unknown. Aecia a few in small groups 1.5-4 mm across on the abaxial side of leaves;

short cylindric, yellowish; peridial cells 26-32 x 16-20 um, rectangular, ends abutted, outer facing wall 6-8

pm thick, transversely striate and finely verrucose, inner walls 2.5-3 pm thick, coarsely tuberculate-verrucose,

aeciospores 18-23 x 16-20 um, globoid or broadly ellipsoid, wall about 1 um thick, very minutely verrucose,
appearing smooth.
Aecidium pratae is not connected to Puccinia mogiphanis and has larger spores than Aecidium

bonariense (Puccinia macropoda Spegazzini), which are 16-18 x 14-16 pm (Jackson, 1927).

AECIDIUM PSYCHOTRIAE P. Hennings, Hedwigia 43: 166. 1904. TYPE on Psychotria sp. from

Peru, Cerro de Isco, March 1903, Ule-3230. (?/1cv,?/?).

On Rubiaceae.

Psychotria sp., Roraima (Sydow, 1916: 72).

Aecidium psychotriae has been reported also from Venezuela.

Spermogonia unknown. Host not deformed, sori on orangish or yellow-brown spots on abaxial side
of leaves, in small somewhat circular groups, deep seated, cupulate, peridial cells 30-50 x 28-35 um, angular,
outer facing wall smooth, inner facing wall verrucose, colorless; spores 25-34 x 24-29 um, wall 2-3 um thick
laterally, thickened at the apex up to 12 um, subcolorless, densely verrucose with large verrucae (P. Sydow &
H. Sydow, 1923).

See Aecidium iquitosense for a comparison to the only other species of Aecidium reported on
Psychotria in the Americas.

Aecidium pusillum Dietel, see AECIDIUM VERNONIAE P. Hennings.
Aecidium puttemansianum P. Hennings, see AECIDIUM JACARANDAE P. Hennings.

AECIDIUM RANDIAE P. Hennings, Hedwigia 35: 259. 1896. LECTOTYPE on Basanacantha

sp.(reported originally as Randia sp.) from Brazil, Santa Catarina, Tubardo, Ule--1211. (0/1,2/?).

= Aecidium basanacanthae P. Hennings, Hedwigia 43: 166. 1904. TYPE on Basanacantha sp.

from Brazil, Rio Jurud, Marary, Sept. 1900, E. Ule-2683. (0/Icv,2/?).
On Rubiaceae:
Basanacantha sp., Amazonas (Hennings, 1904B: 166); Minas Gerais, Rio de Janeiro, Santa
Catarina (Hennings, 1896: 259 as Randia sp.).

Aecidium randiae has been reported only from Brazil.

Spermogonia on adaxial side of leaves, numerous , in blackish-brown spots. Aecia on abaxial side of
leaves on flat or hemispheric galls 3-10 mm across or mostly up to 2 cm long, these hard, mostly drying black
or gray, sori numerous over the surface of the gall, deeply immersed, cupulate, peridial cells mostly 50-60 um
long, spores 20-28 x 18-26 um, subglobose, ovoid or ellipsoid (Sydow, P. & H. Sydow, 1923).

Hennings published the name Aecidium basanacanthae in 1904 to be used for Aecidium randiae
published in 1896 in which he mistakenly reported the host as Randia. It should have been Basanacantha.
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However, the Code does not permit this kind of name change. Aecidium basanacanthae is a synonym of Ae.
randiae as shown above.

? AECIDIUM RANUNCULI Schweinitz, Schriften Natur. Ges. Leipzig 1: 67. 1822. TYPE on Ranunculus
abortivus from The United States of America, probably Pennsylvania: Bethlehem, other data not
available.

On Ranunculaceae:

Ranunculus bonariensis Poiret, Rio de Janeiro (Pazschke, 1896: 52).

We believe that the rust was misidentified by Pazschke. Arthur (1918, 1920) and Cummins (1971)
reported that Aecidium ranunculi is an aecial stage of Puccinia eatoniae Arthur, a rust of the grass genus
Sphenophilis, known only in North America.

Photos of the Ule specimen (number 2093, = 114) in HBG on which Pazschke’s report was based
shows Ranunculus leaves with numerous, closely arranged Aecidium sp. sori indicating a systemic infection.
Ule made another collection of Aecidium sp on Ranunculus sp. from Brazil that is also systemic, and was
identified as Aecidium ranunculi: number 1029 on R. flegelliformis from Santa Catarina: Tuberdo, August
1890. All collections of Aecidium on Ranunculus from Brazil still need to be identified.

AECIDIUM RICKII P. Sydow & H. Sydow. , Mon. Ured. 4: 201. 1923. TYPE on Zanthoxylum hiemalis

Saint Hilaire from Brazil (Theissen, Dec. fung. bras. 191). (0/Icv,?/?).

On Rutaceae:

Zanthoxylum hiemalis Saint Hilaire, Brazil (The Sydows, 1923: 201).

Zanthoxylum sp., Amapa (Sotdo-92-101); Rio de Janeiro (Jackson, 1931: 364).

Aecidium rickii has been reported only from Brazil.

Spermogonia on adaxial side of leaves, in groups, numerous, shiny. Aecia on abaxial side of leaves,
densely crowded in round or irregular groups 4-10 mm across, finally occurring over the whole or a large
portion of the leaf, rarely on stems, cupulate; peridial cells 25-35 x 18-22 pm, irregularly rhomboid, the outer
facing cell walls striate, 3-5 um thick, inner facing walls verrucose, ca 3 pm thick; aeciospores 20-26 x 17-21
pm, subglobose, ovoid or oblong, often angular, wall 1-1.5 pm thick at sides, 6-14 pm thick at apex,
verrucose, subcolorless (P. Sydow & H. Sydow, 1923).

The apically thickened spores help to identify Aecidium rickii. Four other species of Aecidium have
been reported on Zanthoxylum spp. throughout the world: Aecidium zanthoxyli-schinifolii Dietel from Japan,
Aecidium spissum Sydow from India and Burma with its peridium very poorly developed and is thus Caeoma-
like, Aecidium xanthoxyli Peck from North America, which is an aecial stage of the heteroecious rust
Puccinia andropogonis, and Aecidium xanthoxylinum Spegazzini from Paraguay and Brazil, reported to be
characterized by small aeciospores 16-18 pm in diameter with colorless and smooth walls. We doubt that the
spore walls of Aecidium xanthoxylinum are truly smooth.

Aecidium rionegrense P. Hennings, see AECIDIUM GUATTERIAE P. Hennings.
Aecidium rivinae Berkeley & Curtis, see PUCCINIA RAUNKAERII Ferdinansen & Winge.

AECIDIUM SANTANENSE Lindquist, Revista Fac. Agron. (La Plata) 39: 144. 1963. TYPE on

Vernonia squarrosa Lessing [= Lessingianthus plantaginoides (Kuntze) H. Robinson],

Compositae, from Brazil, Rio Grande do Sul: Porto Alegre, Municipio de Santana, 14 April, 1962,

Costa-Neto (LPS-30620). (?/1cv,?/?).

Aecidium santanense has been reported only from the type collection.

Spermogonia unknown. Sori on stems in linear series parallel to the length of the stem on small,
abnormal enlargements; peridium cylindrical; peridial cells rectangular, outer facing walls smooth, inner
facing walls verrucose; spores 19-26 x 15-21 pm, angularly globoid or ellipsoid, wall evenly 1.5-2 pm thick,
finely verrucose, colorless (Lindquist, 1982).

Two other species of Aecdium have been reported on Vernonia in South America. Their sori are on
leaves and not in linear series on abnormal enlargements on stems. Aecidium tarapotense P. Hennings,
known only from its type from Tarapoto, Peru, has comparatively large aeciospores 30-40 x 20-30 um, walls
ca 2 um thick, strongly and densely verrucose with large round verrucae and with thomboidal peridial cells
35-42 x 18-24 pym. Aecidium vernoniae, reported only from Brazil, has somewhat smaller aeciospores 24-38



31

x 20-30 um, walls 1.5-2 um thick, subcolorless, verucose, and with elongated peridial cells 42-70 x 18-24
pm.

AECIDIUM SENECIONIS-ACANTHIFOLII Dietel in Neger, Ofvers, K. Vetensk. Akad. Forh. .56:
748. 1899. TYPE on Senecio acanthifolii from Argentina, Tierra del Fuego, Rio Azopardo, 29 Feb
1896, P. Dusén-142. (21cv,/?/?).

On Compositae:

Senecio bonariensis Hooker & Arnott, Rio Grande do Sul (Lindquist & Costa Neto, 1967: 63).

Aecidium senecionis-acanthifolii has been reported with certainty only from Argentina, although
there is the above report from Brazil and another from Bolivia.

Spermogonia questionable. Aecia on orbicular discolored spots on the abaxial side of leaves,
cupulate; peridial cells very loose, subrhomboid, outer facing wall 4-7 um thick, striate, inner facing wall 3-4
pum thick, verrucose; aeciospores 26-32 x 23-26 pm, ovoid to narrowly ellipsoid, wall 1.5-2 um thick,
densely, obviously, and evenly verrucose.

Aecidium kiehlianum Viégas on Senecio erisithalifolius Schultz from Sao Paulo (Viégas, 1945: 76) is
morphologically similar (Joerstad, 1956: 473).

AECIDIUM SERJANIAE P. Hennings, Hedwigia 35: 258. 1896. TYPE on Serjania fulta Gr. from

Argentina, Sierra de Tucuman, Feb. 1874, G. Hieronymus & Lorentz. (0/Icv,?/?).

= Aecidium serjaniae Spegazzini, Rev. Argent. Bot. 1: 100-101. 1925. Type on Serjana glabrata

Humboldt, Bonpland & Kunth (reported originally as Serjania fulta Grisebech) from
Argentina, Jujuy: Ledesma, March 1906, Spegazzini-s.n.
= Aecidium cardiospermophillum Spegazzini, An. Mus. Nac. Buenos Aires 19: (ser. 3, v. 12): 320.
1909. Type on Cardiospermum coryndum Linnaeus from Argentina, Jujuy, Jan 1906,
Spegazzini-s.n.
On Sapindaceae.

Serjania sp., Sdo Paulo (Sydow, 1907: 355).

Aecidium serjaniae has been reported also from Venezuela and on Cardiospermum and Urvillea
from Argentina.

Spermogonia on the adaxial side of leaves. Aecia on large or small discolored spots on the abaxial
side of leaves, cylindrical, to 1 mm high, whitish, peridial cells rhomboid, outer facing wall smooth, inner
facing wall striate-verucose; aeciospores 15-20 x 12-16 um, ellipsoid to polyhedric, wall 1.5 um thick, faintly
verrucose (Lindquist, 1982).

Aecidium serjaniae P. Hennings requires a neotype because the Sydows (1923) reported that the
original material used by Hennings no longer had any rust on it.

Kern (1938) suggested that Aecidium serjaniae is part of the life cycle of an unknown heteroecious
species that gave rise to the very common short cycled Puccinia arechavaletae.

Aecidium serjaniae Spegazzini, see AECIDIUM SERJANIAE P. Hennings.
Aecidium singulare (Dietel & Holway) Arthur, see AECIDIUM BYRSONIMATIS P. Hennings.

Aecidium smilacinum Lindquist, Rev. Fac. Agron. 41: 121. 1966. TYPE on Smilax campestris Grisebach,
Liliaceae, from Uruguay, Dept Tacuarembo: Gruta de los Cuervos, 3 Jan 1960, Garcia Zorron-
2021; anew name is needed because it is not Aecidium smilacinum Tranzschel, Conspectus
Uredinalium U. R. S. S., p. 140, 1939 on Smilax oldhami Miq. from Russia. (0/Icv,?/?).
On Liliaceae
Smilax campestris Grisebach, Rio Grande do Sul (Lindquist, 1966: 121).
Aecidium smilacinum Lindquist is known only from the two specimens cited above.
Spermogonia in groups in the center of dead spots on the adaxial side of leaves, aecia in circles on
the abaxial side of leaves opposite the spermogonia, whitish, peridial cells imbricated, rhomboid, exterior
facing walls smooth, interior facing walls verrucose-striate, spores 21-28 x 19-22 um, ellipsoid to ovoid, wall
1-1.5 um thick, colorless, verrucose (Lindquist, 1982).

Aecidium solani-argentei P. Hennings, see DIDYMOPSORA SOLANI-ARGENTEI (P.Hennings)
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Dietel.
Aecidium solaninum Spegazzini, see PUCCINIA ARAUACANA Dietel & Neger.

Aecidium solaninum Spegazzini var. laevis Spegazzini, see Aecidium solaninum Spegazzini (PUCCINIA
ARAUACANA Dietel & Neger).

Aecidium solaniphillum Spegazzini, see PUCCINIA SUBSTRIATA Ellis &Bartholomew.
Aecidium spegazzinianum Saccardo & Trotter, see PUCCINIA VERBENIPHILA Lindquist.
Aecidium spegazzinii De Toni in Saccardo, see PUCCINIA CYPERI Arthur.

Aecidium splendens Winter, see Aecidium crotonopsidis Burrill.

Aecidium stachytarphetae P. Hennings, see ENDOPHYLLUM -STACHYTARPHETAE Whetzel &
Olive.

AECIDIUM STEVIAE P. Hennings, Hedwigia Beiblatt 38: (71). 1899. TYPE on Stevia urticifolia
Thunberg (Compositae) from Brazil, Rio de Janeiro: Serra do Itatiaia, March 1894, E. Ule-2085.
(0/Icv,?/?).

Aecidium steviae has been reported only from the type collection.

Spermogonia few in a group in the center of brown spots on both sides or only on the adaxil side of
the leaves. Aecia on irregular to circular, rufidulous to purplish spots 4-8 mm across, mostly in circular
groups, on the abaxial side of leaves; cupulate, peridial cells loosely united, 30-40 x 20-30 pum, rectangular to
polyhedrical, outer facing wall 6-9 um thick, striate, inner facing wall 3 um thick, verrucose; aeciospores 24-
35 x 18-25 um, angular-globoid, ovoid or ellipsoid; wall 1-1.5 pm thick, minutely verrucose, nearly colorless
(P. Sydow & H. Sydow, 1923).

AECIDIUM STRUTHANTHI H. S. Jackson & Holway in Jackson, Mycologia 19: 53 1927. TYPE on

Struthanthus marginatus (Desrousseaux) Blume fromBrazil, Rio de Janeiro: Terezopolis, 30 Sept.

1921, Holway-1177. (2Mev,?/?).

On Loranthaceae.

Struthanthus marginatus (Desrousseaux) Blume, Rio de Janeiro (Jackson,1927: 53).

Spermogonia unknown. Aecia in groups on more or less circular hypertrophied areas 3-5 mm across
on both sides of leaves but mostly on the abaxial side; peridium cylindrical, rather firm, erose, golden yellow;
peridial cells 22-38 x 14-18 pm, oblong or narrowly rhomboidal, outer facing wall 4-7 um thick, strongly
transversely striate, inner facing wall 1.5-2.5 pum thick, finely and closely verrucose-rugose; aeciospores 26-
34 x 18-20 um, irregularly globoid or ellipsoid, wall 2.5-3 pum thick, very finely and closely verrucose,
appearing smooth, pale golden yellow.

See Aecidium goyazensis for comparison.

? Aecidium superficiale Karsten & Roumeguere, Rev. Mycol. (Toulouse) 23: 78. 1890. TYPE on
undetermined host from Vietnam, Ououlu (Tonkin), "autumn" 1887-1889, B. Balansa .
Rick's exciccati (1911:184 on ? Sterculiaceae: Melochia sp. or Tiliaceae Triumfetta sp.) that

recorded Aecidium superficiale in Brazil is without doubt based on a misidentification of the rust

Aecidium talini Spegazzini, see PUCCINIA LEPTOCHLOAE Arthur & Fromme

AECIDIUM TOURNEFORTIAE P. Hennings, Hedwigia 34: 338. 1895. TYPE on Tournefortia sp.
from Brazil, Santa Caterina: Blumenau, Nov 1891, A. Moeller s. n. (0/L,2/?).

On Boraginaceae:
Tournefortia glaberima Salzmann, Sdo Paulo (Hennings, 1902D: 296, Puttemans-345).
Tournefortia paniculata Chamisso, Sao Paulo (Viégas, 1945: 77; IBI-2234, IAC-276).
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Tournefortia salicifolia (Gardner) DeCandolle, Rio Grande do Sul (Lindquist & Costa Neto,
1963: 137.

Tournefortia sp., Maranhdo (IBI-15626), Minas Gerais (Thurston, 1940, IBI-4632), Parana (IBI-
12152), Rio de Janeiro (IBI-13204), Santa Catarina (Hennings, 1895C: 388), Sdo Paulo
(Sydow, 1907: 355; Viégas, 1945: 77, IAC-1367).

Aecidium tournefortiae has been reported also from Argentina, Colombia, Venezuela, Central
America, and The West Indies. Viégas (1945) was first to report spermogonia for this rust.

Spermogonia on both sides of leaves, in small groups 1-4 mm diam.; aecia on abaxial side of leaves,
loosely grouped or in circles on dark-colored spots 0.5-1.5 cm across, cupulate, peridium pale yellow, peridial
cells 23-27 x 15-19 um, rhomboidal, slightly overlapping or abutted, the outer wall 3-5 um thick, minutely
verrucose or transversely striate, the inner wall 2-3 um thick, closely verrucose , the markings often uniting
and becoming rugose; aeciospores 17-24 x 13-19 um, globoid or ellipsoid, wall evenly 1(-1.5) pm thick, very
closely and finely verrucose (Arthur, 1924).

Aecidium trichoclines P. Hennings, see UROMYCES TRICHOCLINES P. Hennings.
Aecidium triumfettae P. Hennings, see PUCCINIOSIRA PALLIDULA (Spegazzini) Lagerheim.

AECIDIUM TUBIFORME Dietel & Neger, Bot. Jahrb. Syst. 27: 13. 1899. TYPE on Berberis buxifolia

Lamarck from Chile, specimen not cited. (0/L,2/?).
On Berberidaceae:

Berberis sp., Rio de Janeiro (Dietel, 1899: 258).

Aecidium tubiforme has been reported also from Argentina and Chile.

Spermogonia mostly on the adaxial side of leaves, in small groups, reddish yellow at first, becoming
almost black. Aecia mostly on the adaxial side of leaves, in small groups of 2-10, also solitary, 0.8-1 mm
long, tubiform, whitish; peridial cells firmly united, 30-40 x 23-27 pm, outer facing wall 8-13 pm thick,
striate, inner facing wall 3-4 pm thick, verrucose; aeciospores 21-27 x 18-22 um, subglobose, angular or
ellipsoid, wall 1.5-2 um thick, densely and finely verrucose, nearly colorless. (Sydow, P. & H. Sydow, 1923).

Aecidium tubulosum Patouillard & Gaillard, see PUCCINIA SUBSTRIATA Ellis & Bartholomew.
Aecidium tucumanense Spegazzini, see PUCCINIA GIBERTII Spegazzini.

Aecidium tweedianum Spegazzini, see UROMYCES INDURATUS H. Sydow & P. Sydow & Holway.
Aecidium uleanum Pazschke, see PUCCINIA SUBSTRIATA Ellis & Bartholomew var. SUBSTRIATA.

AECIDIUM ULEI P. Hennings, Hedwigia 43: 167. 1904. TYPE on Diospyros sp. from Brazil, Rio

Jurud, Marari, and Santa Clara, Sept and Oct. 1900, Ule-2689, 3081, and 3071 (a lectotype needs to

be chosen). (0/L,2/?).

On Ebenaceae.

Diospyros sp., Amazonas (Hennings, 1904B: 167).

Aecidium ulei has been reported with certainty only from Brazil. A report from Ethiopia seems to be
a missidentification.

Spermogonia on adaxial side of leaves, numerous in groups, very black. Aecia scattered in circular
or irregular groups on brownish or darker spots 0.5-2 cm across on abaxial side of leaves; short cylindric,
surrounded by the blackened epidermis; peridial cells 25-32 x 17-20 um, 4-6 angled, firmly united,
overlapping, upper part densely verrucose; aeciospores 18-25 x 14-18 um, irregular, angular-globose,
ellipsoid or oblong; wall evenly 1 um thick, minutely verrucose, nearly colorless (P. Sydow & H. Sydow,
1923).

See Aecidium calosporum for comparisons of Aecidium species on Diospyros.

Aecidium uredinoidis P. Hennings, see AECIDIUM GUATTERIAE Dietel.
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AECIDIUM USTERIANUM Spegazzini, Revista Mus. La Plata 15: 10. 1908. TYPE on undetermined
genus of ? Menispermaceae from Brazil, Sdo Paulo: Sdo Paulo, Sdo Paulo Botanical Garden, Uster-

s.n. (2M1ev?,?/?).

Aecidium usterianum has been reported only from the type. New collections are required to
determine the nature of this species.

Spermogonia unknown. Aecia usually on pale indeterminate spots on the abaxial side of leaves,
cupulate-cylindrical, whitish; peridial cells 25-35 x 20-30 um, ovoid to rhomboid, walls very thick, densely
verrucose with large verrucae; spores 20-40 um in diameter, globoid to angular-globoid, wall thin, smooth,
colorless (P. Sydow & H. Sydow, 1923).

The Sydows (1923) modified the original description reporting that the spore walls were smooth.
This is probably a mistake!

Aecidium verbenae Spegazzini, see Aecidium spegazzinianum Saccardo & Trotter (PUCCINIA
VERBENIPHILA Lindquist).

Aecidium verbenicola Spegazzini, see Aecidium spegazzinianum Saccardo & Trotter (PUCCINIA
VERBENIPHILA Lindquist).

Aecidium verbeniphilum Spegazzini, see Aecidium spegazzinianum Saccardo & Trotter (PUCCINIA
VERBENIPHILA Lindquist).

AECIDIUM VERNONIAE P. Hennings, Hedwigia 35: 262. 1896. TYPE on Vernonia sp., from Brazil,

Rio de Janeiro: Corcovado, July 1887, Ule-655. (2/1cv,?/?).

= Aecidium pusillum Dietel, Hedwigia 36: 34. 1897. TYPE on Vernonia sp. (reported originally

as an unidentified Monimiaceae) from Brazil, Rio de Janeiro, Nov 1891, Ule-1821. Host
identification corrected by the Sydows (1923).
On Compositae:

Vernonia sp., Rio de Janeiro (Hennings, 1896: 262; Dietel, 1897: 34; Dietel, 1899: 258).

Aecidium vernoniae has been reported only from Brazil. See Aecidium santenense Lindquist for a
comparison with that species.

Spermogonia, uredinia, and telia unknown. Aecia in irregular groups on adaxial, or rarely single on
abaxial, side of leaves, in center of brownish, indeterminate spots 4-8 mm across, sometimes in rows along
veins, cupulate to short cylindrical; peridial cells 42-70 x 18-24 um; spores 24-38 x 18-28 um, ovoid to
ellipsoid, wall 1.5-2 um thick, densely verrucose with large verrucae, nearly colorless (Sydow, P. & H.
Sydow, 1923).

Aecidium vernoniae-mollis Mayor, see COLEOSPORIUM VERNONIAE Berkeley & Curtis.

AECIDIUM VINNULUM H. S. Jackson & Holway in Jackson, Mycologia 23: 360. 1931. TYPE on
Byrsonima intermedia Jusseau from Brazil, Sdo Paulo: Guarulhos, 30 Jan 1922, Holway-1511.
(0/Icv,2/?).

On Malpighiaceae
Byrsonima coccolobifolia Humboldt, Bonpland & Kunth, Sao Paulo (IBI-13378, -13381).
Byrsonima intermedia Jussieu, Minas Gerais (IBI-13668, Sao Paulo (Jackson, 1931: 360; IBI-

13365, -14417, -14708, -14985, -15571).

Byrsonima fagifolia Niedenzu, Goias (IBI-13320, -13331).

Byrsonima spicata, Para (IBI-13250).

Byrsonima sp., Maranhdo (IBI-s.n.).

Aecidulum vinnulum has been reported also questionably from Mexico.

Spermogonia in small groups in the center of spots on adaxial side of leaves opposite the aecia,
subcuticular or intraepidermal in origin, flattened or broadly conical with ostiolar periphyses. Aecia in groups
on discolored spots 8-12 mm across on the abaxial side of leaves; cupulate, small; peridial cells 28-36 x 14-16
pm, rhomboid in side view, considerably overlapping, outer facing wall 5-6 pm thick, smooth, inner facing
wall 3-5 pum thick, finely verrucose; aeciospores 20-24 x 16-18 um, somewhat angular, broadly ellipsoid, wall
1 um or less thick, finely and inconspicuously verrucose (Jackson, 1931).
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Jackson (1931) suggested that Aecidium vinnulum might belong to the life cycle of a Crossopsora
species. But our observations of this Aecidium species at Horto Florestal of Mogi-Mirim, Sao Paulo over
several years revealed no connections to any other life cycle stage. Because of the presence of spermogonia,
these observations suggest that it is an Endophyllum but no spore germination has been seen.

Aecidium wittmackianum P. Hennings, see UROMYCES INDURATUS Sydow & Holway.

AECIDIUM WULFFIAE P. Hennings, Hedwigia 43: 166. 1904. TYPE on Wulffia sp., Compositae,

from Brazil, Amazonas: Rio Jurud, Jurud-Miri, Sept. 1901, Ule-2686. (?/?1,2/?).

Aecidium wulffiae has been reported only from the type. New collections are required to determine
the traits of this species.
Spermogonia unknown. Aecia in dense circular or irregular groups on yellowish spots 3-5 mm across on
abaxial side of leaves, cupulate; peridium poorly developed, peridial cells not seen, aeciospores 17-24 x 15-19
um, subgloboid to ellipsoid, wall 1 pm thick, ? nearly smooth, nearly colorless (P. Sydow & H. Sydow,
1923). The description requires improvement because only poor material was available to the Sydows
(Monogr. Ured. 4: 66. 1923).

Aecidium xanthoxyli Peck, Bot. Gaz. (Crawfordsville) 6: 275. 1881. TYPE on Zanthoxylum americanum

. (Rutaceae) from The United States of America, lowa, Decora, date not recorded, Holway-s. n.
On Rutaceae.

Zanthoxylum sp., Brazil, Santa Catarina, Tubardo, Feb 1889, Ule-1207

(Hennings, 1896: 257).

This record is a misidentification because Ae. xanthoxyli Peck has been reported as an aecial
anamorph of Puccinia andropogonis Schweinitz and only in The United States of America (Arthur, 1934,
p-122). Cummins (1971) considers Ae. xanthoxyli Peck as a synonym of Aecidium pentastemonis Schweinitz,
an aecial stage of Puccinia andropogonis Schweinitz. Perhaps this collection is Aecidium rickii.

AECIDIUM XANTHOXYLINUM Spegazzini, Revista Argentina Hist. Nat. 1: 400. TYPE on

Zanthoxylum sp. from Paraguay, Paraguari, Oct 1881, Balansa-3565. (?/1,2/?).

On Rutaceae:
Dictyoloma peruviana Planchon, Minas Gerais (Thurston, 1940: 292).
Zanthoxylum sp. (previously spelled Xanthoxylum), Minas Gerais (Thurston, 1940: 292;76-576);
Rio de Janeiro (Dietel, 1899: 257; Jackson, 1931: 364). Sdo Paulo (IBI-13858).

Aecidium xanthoxylinum has been reported only from Paraguay and Brazil.

Spermogonia unknown. Aecia densely grouped in concentric circles on reddish spots 5-6 mm across
on abaxial or on both sides of leaves, peridial cells 25-30 x 20-25 um, rhomboidal, aeciospores 16-18 um in
diameter, globoid, often angular, wall ?smooth, colorless (P. Sydow & H. Sydow, 1924).

The spores of Aecidium xanthoxylinum lack the apically thick spore wall and are much smaller than
those of Aecidium rickii, the only other species of Aecidium that has been reported on Zanthoxylum in Latin
America. We doubt that the spore walls of Aecidium xanthoxylinum are truly smooth. Lindquist (1982)
reported that he found no specimens of this species in the Spegazzini herbarium in La Plata.

See Aecidium rickii for comments on other species of Aecidium on Zanthoxylum.

AECIDIUM XYLOPIAE P. Hennings, Hedwigia 34: 100. 1895. TYPE on Xylopia sp.from Brazil, Goias:
Cataldo, July 1892, Ule-1921. (0/1cv,2/?).
On Annonaceae.
Xylopia aromatica (Lamarck) Martius, Goids (IBI-16671), Sdo Paulo (IBI-12600).
Xylopia grandiflora Saint-Hilaire, Sao Paulo (Sydow, 1907: 355).
Xylopia sp., Goias (Hennings, 1895: 100, IBI-16671), Maranhao (IBI-13297), Mato Grosso (IBI-
16758), Minas Gerais (IBI-12658), Sdo Paulo (IBI-12619), Tocantins (IBI-13297), Sdo
Paulo (IBI-16889).
In the Western Hemisphere Aecidium xylopiae has been reported only from Brazil.. Infections
become locally systemic and produce large witches’ brooms. Vionnot-Bourgin (1953) reported this species
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from the Ivory Coast in Africa but he did not report the characteristic witches' brooms nor the bands of
verrucae or refractive granules on the walls of the aeciospores in those collections.

Sori on large witches' brooms up to 75 cm long, the infected leaves greatly reduced and thickened,
discolored, and distorted; spermogonia on the adaxial side of leaves, numerous, evenly and densely
distributed over the surface of the leaves; aecia on the abaxial side of leaves, densely and evenly covering the
whole surface of the leaves, cupulate; peridial cells 22-28 x 17-20 pm, ellipsoid to regularly pentagonal,
firmly united, arranged in almost regular series, outer wall 4-6 um thick, irregularly striately, and minutely
verrucose, inner wall 2-2.5 um thick, minutely verruculose; aeciospores 15-19 x 13-16 um, globose, angular
globose or broadly ellipsoid, wall 1 um thick, subcolorless, irregularly densely and minutely verruculose in
sinuous narrow, irregular bands, the bands with several large refractive granules, wall smooth in areas
between the bands (P. Sydow & H. Sydow, 1923; and our own observations).

The peridial cells and spores of Aecidium xylopiae are very similar to those of Aecidium guatteriae
but somewhat smaller.

AECIURE Buriticd & Hennen (anamorph),
Rev. Acad. Colomb. Cienc. 19: 49. 1994. TYPE SPECIES, Aeciure crotonis (P. Hennings) Buriticd &
Hennen. Rev. Acad. Colombiana Cienc. 19: 49. 1994 (=Uredo crotonis P. Hennings, Hedwigia 34: 99.
1895. TYPE on Croton sp. from Brazil, Minas Gerais, Uberaba, June 1892, Ule-1922.
Sori lack peridia, spores in vertical rows, with evaenescent intercalary cells near the base of the
sorus, spores with echinulate walls.
The echinulate spore walls differentiate Aeciure from Caeoma.

AECIURE CROTONIS (P. Hennings) Buriticd & Hennen, see ARTHURIA CATENULATA H. S.
Jackson & Holway.

ALLODUS (Berkeley & Curtis) Arthur,

Result. Sci. Congr. Bot. Vienne p. 345. 1906. See Laundon (1965A) for details about the type species.

Orton (1916) and Arthur (1921) used this genus for nearly 50 species that were formerly placed in
Puccinia.. Arthur (1906) proposed that Allodus be based on a confusing mixture of variations in the
morphological and ontogenic concepts of life cycles. In ontogenic terminology the species are long cycled
and autoecous, both the uredinia and aecia, when known, have the morphology of the anamorph genus
Aecidium. Aecia can be identified in herbarium specimens only if spermogonia are present. In morphologic
terminology the species have no uredinia. Teliospores are two-celled like Puccinia. Uromycopsis is exactly
parallel to Allodus except its teliospores are one-celled as in Uromyces. Later, Arthur abandoned the use of
Allodus and Uromycopsis. Most of the species of Allodus are now placed in Puccinia and those of
Uromycopsis in Uromyces.

Allodus crassipes (Berkeley & Curtis) Arthur, see PUCCINIA CRASSIPES Berkeley & Curtis.
Allodus graminella (Spegazzini) Arthur, see PUCCINIA GRAMINELLA Dietel & Holway.

Alveolaria Lagerheim,
Ber. Dtsch. Bot. Ges. 9: 346-347. 1891 (issued 1892). TYPE SPECIES Alveolaria cordiae Lagerheim on
Cordia sp., Boraginaceae, from Ecuador.
The genus Alveolaria includes only two species that occur on Boraginaceae in the Andes Mountain
area of South America.

Alveolaria duguetiae Viégas, see DIETELIA DUGUETIAE (Thurston) Buriticd & Hennen.

Angiopsora Mains,
Mycologia 26: 126. 1934. TYPE SPECIES, Angiopsora lenticularis Mains on Lasciacis ruscifolia
(Gramineae) from Ecuador. A synonym of Phakopsora, Phakopsoraceae.

Angiopsora cameliae (Mayor) Mains, see PHAKOPSORA CAMELIAE (Arthur) Buritica.
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Angiopsora compressa (Arthur & Holway) Mains, see PHAKOPSORA COMPRESSA (Arthur &
Holway) Buriticd & Hennen.

Angiopsora divina (H. Sydow) Mains, see KWEILINGIA DIVINA (H. Sydow) Buritic4.

Angiopsora phakopsoroides (Arthur & Mains) Mains, see PHAKOPSORA PHAKOPSOROIDES
(Arthur & Mains) Buriticd & Hennen

ANTHOMYCES Dietel,

Hedwigia 38: 253. 1899. TYPE SPECIES, Anthomyces brasiliensis Dietel on Leguminosae from Brazil. See
below.

Anthomyces has been reported only from the type species and the type collection listed below. The
genus seems to be close to Dicheirinia and is placed in the Raveneliaceae.

Anthomyces and most genera in the Raveneliaceae have teliospores with sterile intercalary cells.
These are usually thin-walled and in some species difficult to observe. They are most highly developed in the
genus Kernkampella which is specialized on several genera of the Euphorbiaceae and is most diverse in India.
Only one species, K. appendiculata on Phyllanthus sp., occurs in the Western Hemisphere but it has not yet
been found in Brazil. Kernkampella is included in Ravenelia by some authors.

ANTHOMY CES BRASILIENSIS Dietel, Hedwigia 38: 253. 1899. TYPE on Leguminosae not

identified, from Brazil, Rio de Janeiro, Nov 1896, Ule-2284. (2/?,II/11I).

Anthomyces brasiliensis has been reported only from the type.

The teliospores of this species have unihyphal pedicels. Each pedicel has three to several distal,
obvious, intercalary cells united to each other laterally. Each intercalary cell subtends a narrowly ellipsoid
probasidial cell, these also united to each other laterally. The thin walls of the probasidial cells are lightly
pigmented, smooth, and each probably germinates without dormancy to produce a well differentiated
metabasidium.

APLOPSORA Mains,
Amer. J. Bot. 8: 442. 1921. TYPE SPECIES, Aplopsora nyssae Mains Amer. J. Bot. 8: 442. 1921. On
Nyssa acquatica Linnaeus, Nyssaceae, from the United States of America, Mississippi: Jackson, 12
Nov 1888, S. M. Tracy-1200. Chaconiaceae (Cummins, G. B. and Y. Hiratsuka, 2003).

Spermogonia and aecia unknown. Uredinia subepidermal in origin, slightly or strongly erumpent.
Telia subepidermal in origin, exposed, composed of one layer, of colorless, thin-walled, sessile probasidial
cells, or sometimes in the central part of a sorus vertical rows of two or three cells; probasidia germinate
without dormancy to produce differentiated metabasidia.

In addition to the type, two other species are known in North America: A. dicentrae (Mains &
Anderson) Buriticd & Hennen (= Cerotelium dicentrae Mains & Anderson), a heteroecious species that
produces spermogonia and telia on Dicentra spp., Fumariaceae, and uredinia and telia on Laportea sp.,
Urticaceae, and Aplopsora tanakae (Ito) Buriticd & Hennen on Amphicarpa sp., Leguminosae, reported also
from Japan. Aplopsora lonicerae Tranzschel is reported from Far East, Russia, and Manchuria.

APLOPSORA HENNENII J. Dianese & L. T. P. Santos, Mycol. Res. 99: 915. 1995. TYPE on Qualea
multiflora from Brazil, Minas Gerais. (?/?,IIpe/III).
= Aplopsora qualeae Buriticd & Hennen, Rev. Acad. Colombia Cienc. 22: 332. 1998. TYPE on
Qualea sp. from Brazil, Sdo Paulo: Mogi-mirim, Horto Florestal, 16 Sept 1976, J. F.
Hennen & M. B. Figueiredo-76-390.
Anamorph
Macabuna qualeae Buriticd & Hennen, Rev. Acad. Colombia Cienc. 22: 332. 1998. TYPE on
Qualea sp. from Brazil, Sdo Paulo: Mogi-mirim, Horto Florestal, 16 Sept 1976, J. F.
Hennen & M. B. Figueiredo-76-390.
On Vochysiaceae
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Qualea sp., Federal District, Goids, Minas Gerais, Sao Paulo (Buriticd, 1998: 332).

Aplopsora hennenii has been reported only from Brazil.

Spermogonia and aecia unknown, Uredinia on the abaxial side of leaves, often scattered over large
areas, or single or in groups of 2-5, dark cinnamon brown, subepidermal in origin, erumpent, powdery,
paraphyses peripheral, numerous, 25-35 x 6-9 um, incurved, wall thickened on outer facing side and apically
3-6 um, smooth, yellowish; urediniospores pedidellate, 18-22 x 11-15 um, reniform to ellipsoid, wall 0.5-1
pm thick, echinulate on the convex side, with a smooth area on the concave side, cinnamon-brown; germ
pores obscure, probably 2 subequatorial on the smooth side. Telia on the abaxial side of the leaves around the
uredinia, subepidermal in origin, later exposed, waxy, colorless to yellowish, spores sessile, 14-22 x 6-10
pum, ellipsoid, in one layer, central spores with 1 or 2 cells in a row, wall very thin, colorless, often allready
germinated (Buritic4, P and J. Hennen, 1998).

Aplopsora hennenii can be identified by the brown, powdery, anamorph sori that are surrounded by
numerous incurved paraphyses that usually have thickened outer walls, pedicellate urediniospores that are
reniform, with evenly echinulate walls except for a smooth area on the concave surface, and probably two
subequatorial pores that are often obscure.

This is the only rust species reported on the Vochysiaceae.

Aplopsora qualeae Buritica & Hennen, see APLOPSORA HENNENII Dianese et al.

APRA Hennen and Freire,
Mycologia 71: 1054. 1979. TYPE SPECIES, Apra bispora Hennen and Freire on Mimosa micrantha
Bentham from Brazil. Only the type species has been reported . Raveneliaceae.

The teliospores of the genus Apra have unihyphal pedicels. Each pedicel has two distal intercalary
cells united to each other laterally. Each intercalary cell subtends one probasidial cell. The two probasidial
cells are not united to each other. The walls of the probasidial cells are pigmented and each has a germ pore
toward its base near the intercalary cell. Metabasidia have not been seen but they are doubtless well
differentiated from the probasidial cell when it germinates. The aecia and uredinia are morphologically
identical and belong to the anamorph genus Aecidium. The aecia can be identified as such only when
spermogonia are intimately associated with the sori.

APRA BISPORA Hennen & F. O. Freire, Mycologia 71: 1054. 1979. TYPE on Mimosa micrantha

Bentham from Brazil, Para: 23 km W of Altamira on transamazon highway to Itaituba, 25 Oct 1977,

Freire & Cardoso s.n. (OfIcv,Ilev/III).
On Leguminosae:

Mimosa micrantha Bentham, Pard (Hennen & Freire, 1979: 1054).

Mimosa guilandinae. var. duckei (Huber) Barnaby, Amapa ( Sotdo, 1994).

Mimosa rufescens Bentham, Para (Hennen & Freire, 1979).

Mimosa guilandinae var. spruceana Bentham, Pard (IBI-16023).

Mimosa sp., Amapa (Sotdo, 1994), Amazonas (IBI-17348), Para (Sotdo et al. 97-343).

Apra bispora has been reported also from Bolivia and Colombia. The hosts are weedy, densly and
sharply spiney, scandent shrubs, abundant in local places along road cuts through the rainforest.

Spermogonia on the adaxial side of leaves, subcuticular, type 7. Aecia on the abaxial side of leaves,
grouped in somewhat swollen spots, deeply seated, the peridium erumpent, aeciospores catenulate, 21-26 x
20-23 um, more or less globoid, wall 1 um thick except 2-5 pum thick apically, finely verrucose with
intermixed larger granules except at the apex and base which with a smooth area, colorless, pores often
obscure, (4-)6 in the equatorial zone. Uredinia when produced probably like the aecia but unaccompanied by
spermogonia. Telia on the adaxial side of leaves in small groups, often concentric, subepidermal in origin
becoming erumpent, blackish-brown, teliospores composed of two free probasidial cells, each with a proximal
intercalary cell, both intercalary cells are attached to a singel hyphal pedicel. Probasidial cells (32-)34-40(-43)
x 17-19 pm thick laterally, 4-5.5(-6) um thick apically, clear chestnut-brown, obscurely verrucose, germ pore
1, basal, just below attachment to intercalary cell, pedicel colorless, thin-walled usually breaking before the
apical cells.

A few collections have only Aecidium sp. sori but without spermogonia or telia. These are probably
uredinia. The sori are morphologically identical to the aecia of the other Apra collections that have
spermogonia and telia. Without experimental inoculations with basidiospores that would provide evidence
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that aecia may develop without spermogonia, or without spore germination evidence that the spores might be
teliospores of Endophyllum sp., it is impossible to be certain that they are uredinia.

Argomycetella H. Sydow,
Ann. Mycol. 23: 313. 1925. TYPE SPECIES Argomycetella pura H. Sydow.
The genus Argomycetella is no longer in use and is regarded as a synomym of Uromyces.

Argomycetella dolichosporus (Dietel & Holway) H. Sydow, see UROMYCES DOLICHOSPORUS
Dietel & Holway.

Argomycetella pura H. Sydow, see UROMYCES PURUS (H. Sydow) Cummins.

Argotelium Arthur,
Result. Sci. Congr. internat. Bot., Vienne. 1905: 343. 1906. TYPE SPECIES Argotelium hyptidis (Tracy &
Earle) Arthur (= Uredo hyptidis Curtis), this designated by Laundon ( 1975).
The genus Argotelium is no longer in use and is regarded as a synonym of Puccinia.

Argotelium hyptidis (Tracy & Earle) Arthur, see PUCCINIA GIBERTII.

ARTHURIA H. S. Jackson,
Mycologia 23: 463. 1931. TYPE SPECIES, Arthuria catenulata H. S. Jackson & Holway on Croton sp.
(Euphorbiaceae) from Brazil. Phakopsoraceae. See below.

All sori without peridia or paraphyses. Aecia and uredinia essentially alike, powdery; aecio- and
urediniospores borne in vertical rows, intercalary cells evident but evanescent, walls echinulate. Telia
somewhat waxy, teliospores one-celled, borne in short vertical rows of two to five, walls thin, colorless,
smooth. Germination without dormancy, metabasidia well differentiated.

Besides the two species listed below, Arthuria micra Buriticd & Hennen was reported from Mexico,
and Arthuria columbiana (Kern ) Cummins from Trinidad, Venezuela, Colombia, and Ecuador (Buritic4,
1998). All species of Arthuria from the neotropics parasitize Croton spp., Euphorbiaceae. Four other species
are known from tropical Asia, three on Glochidion sp., Euphorbiaceae, and one on Asclepiadaceae.

Buritica (1994) established the anamorph genus Aeciure for sori with morphology similar to those
anamorphs of Arthuria species on Croton. It differs from Caeoma because the spores are echinulate, not
Verrucose.

ARTHURIA CATENULATA H. S. Jackson & Holway in Jackson, Mycologia 23: 464. 1931. TYPE on

Croton sp. from Brazil, Rio de Janeiro: Paineiras, 17 Aug. 1921, Holway-1046. (O/Ice,Ilce/III).
Anamorph

Aeciure crotonis (P. Hennings) Buriticd & Hennen, Rev. Acad. Colombiana Cienc. 19: 49. 1994.

= Uredo crotonis P. Hennings, Hedwigia 34: 99. 1895. TYPE on Croton sp. from
Brazil, Minas Gerais, Uberaba, June 1892, Ule-1922. This name is for both aecia
and uredinia.

On Euphorbiaceae.

Croton celtidifolius Baillon, Rio de Janeiro, (IBI-1646), Sao Paulo (Jackson, 1931: 464).

Croton sp., Goids, Minas Gerais (IBI-15881), Rio de Janeiro, Sdo Paulo (Hennings, 1895: 99;

Buriticd, 1998: 327; IBI-13759).

Arthuria catenulata has been reported only from Brazil.

Spermogonia chiefly epiphyllous, sometimes amphigenous, subcuticular, conspicuous, gregarious in
small groups of three to eight, punctiform, flattened -hemisphaeric or occasionally conic, often confluent, 38-
50 um high by 75-100 um broad. Aecia chiefly hypophyllous, occasionally arnphigenous, rounded or
irregular, 0.3-0.8 mm. across, occurring singly opposite the spermogonia or in groups, and then often
confluent and circinating about the spermogonia, early naked, pulverulent, golden or light cinnamon brown,
ruptured epidermis conspicuous; without peridia or paraphyses, aeciospores in vertical rows, obovate or
ellipsoid, 26-38 x 18-25 um; wall colorless, 2-3 um thick, sparsely and prominently echinulate, the pores
obscure, perhaps 4, equatorial. Uredinia hypophyllous, like the aecia in appearance and structure, scattered or
gregarious, often with a large central sorus surrounded by an encircling group of smaller sori; urediniospores



40

like the aeciospores. Telia hypophyllous, scattered or gregarious, often with a large central sorus 0.6-1 mm.
in diameter, surrounded by an encircling group of smaller sori, possibly developing in old uredinia, waxy or
semi-waxy, at first golden-brown, becoming whitish on germination; teliospores in vertical rows, rows
composed of 3-8 spores, slightly constricted at the septa, teliospores somewhat barrel shaped, 20-25 by 25-35
pm, adhering, germinating at once and in succession from apex to base of row; wall thin, 1-1.5 pm, colorless,
smooth; metabasidium stout, composed of four cells, basiodiospores oblong, 18 -20 x 11-13 um (Jackson,
1931).

There is no essential morphological difference between the aecia and uredinia or between the spores
of the two stages. Both belong to the anamorph genus Aeciure.

ARTHURIA DEMICYCLA. Buritica & Hennen in Buritica, Rev. Acad. Colombiana Cienc. 22: 327.
1998. TYPE on Croton sp., Euphorbiaceae, from Brazil, Sdo Paulo: Campos do Jordao, 5 Nov
1976, J. F. & M.M. Hennen-76-561. (0/Ice,-/1Ilcs).
Anamorph
Aeciure demicycla Buriticd & Hennen in Buriticd, Rev. Acad. Colombiana Cienc. 22: 327. 1998.
TYPE same as for the teleomorph. This anamorph functions as aecia.
Arthuria demicycla, reported only from the type, is characterized by its lack of uredinia.

BATISTOPSORA Dianese, Medeiros & Santos,
Fitopatol. Brazil. 18(3): 437. 1993. TYPE SPECIES, B. crucis-filii, listed below.

Spermogonia subepidermal in origin [Group VI(type5), Cummins & Hiratsuka, 2003]. Aecia
immature, not described. Anamorph sori with long peripheral, palisade-like paraphyses, these adherent or
united laterally to form a cylinder, whithin which the spores accumulate and emerge. Telia waxy to brown
crustose in apperance, composed of several layers of thin-walled loosely or non adherent, single celled
teliospores that are arranged in vertical rows, walls thin, not or lightly pigmented.

The cylindrical palisade of paraphyses around the uredinia help to identify the genus, and is the basic
trait for recognizing the anamorph genus Uredostilbe.

Dianese et al. (1993) found spermogonia that they identified as type 5 [Group VI(type5), Cummins
& Hiratsuka, 2003] and aecia too immature to describe. They placed the genus in the Phakopsoraceae, very
close to Phakopsora.

In addition to Batistopsora crucis-filii listerd below, one other species has been reported ,
Batistopsora pistila Buriticd & Hennen on Annona nolosericea from Honduras and Panama (Buriticd, 1999).

BATISTOPSORA CRUCIS-FILII Dianese, Medeiros & Santos, Fitopatol. Brasil 18(3): 7. 1993. TYPE
on Annona tomentosa Fries from Brazil, Minas Gerais: Paracati, 6 June 1993, J. C. Dianese.
(0/12,IIse/III).

Anamorph
Uredostilbe crucis-filii Buritica, Rev. Acad. Colombia. Cienc. 23(87): 272. 1999. TYPE same as

for Batistopsora crucis-filii Dianese et al.

On Annonaceae
Annona aff. crassifolia Martius, Minas Gerais (Buriticd, 1999: 273).

Annona glaucophylla Fries, Goias (Buritica, 1999: 273).

Annona tomentosa Fries, Minas Gerais, (Dianese et al., 1993:437).

Annona sp., Goias (IBI-16682), Mato Grosso (IBI-16704), Mato Grosso do Sul (IBI-14330),

Minas Gerais (IBI-15962), Sao Paulo (IBI-16893)(Buritica, 1999: 273).

Batistopsora crucis-filii has been reported only from Brazil.

Spermogonia subepidermal in origin, 100-150 um wide, 75-115 pm high in center [Group VI(typeS5),
Cummins & Hiratsuka, 2003]. Aecia immature, not described. Uredinia on abaxial side of leaves,
subepidermal in origin, whitish to pale yellowish, paraphyses peripheral, (40-)75-80 x 7-12 pm, flat-
cylindrical, tips rounded, somewhat capitate, walls pale yellowish, coherent laterally to form a cylindrical
palisade-like enclosure; urediniospores sessile, (17-)20-24(-26) x (12-)16-18 um, ellipsoid to globoid,
truncate at base, wall uniformly 1 pum thick, finely, densely echinulate,pale yellowish, germ pores obscure.
Telia subepidermal in origin, around the uredinia or scattered singly on the abaxial side of leaves, 140-160
pm wide x 70-80 pum high, lenticular, waxy, yellowish; teliospores (8-12) 14-18 x (5-)8-10 um, cubical to
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short cylindric, in vertical rows of 3-4(-5) spores, wall uniformly 1-2 um thic, nearly colorless (Dianese et al.,
1993; Buriticd, 1999).

Bitzea Mains,
Mycologia 31: 38. 1939. TYPE SPECIES Maravalia ingae H. Sydow Mycologia 17: 257. 1925.
Bitzea is a synonym of Chaconia (Cummins & Hiratsuka, 1983).

Bitzea ingae (Sydow) Mains, see CHACONIA INGAE (H. Sydow) Cummins.

BOTRYORHIZA H. H. Whetzel & E. W. Olive in Olive & Whetzel,
Amer. J. Bot. 4: 47. 1917. TYPE SPECIES, Botryorhiza hippocrateae Whetzel & Olive, see below. Family
uncertain.
Botryorhiza is characterized by its tightly packed, yellow-orange telia that are subepidermal in origin,
erumpent, with one-celled, pedicellate teliospores that have walls that are colorless and uniformaly thin. No
germ pore occurs in the teliospores. Metabasidia develop by apical elongation from a distal, nipple-like
protrusion of the probasidial cell. The genus is especially characterized by haustoria that are irregularly
globoid and lobed or botryose. The botryose haustoria suggest a close relation to Centrifuga, that also infects
Hyppocratea sp. and other genera of Celastraceae.

BOTRYORHIZA HIPPOCRATEAE Whetzel & Olive in Olive & Whetzel, Am. Jour. Bot. 4: 47. 1917.

TYPE on Hippocratea volubilis Linnaeus from Puerto Rico, date and location not reported, Whetzel

& Olive-87. (-1-,-MII).

On Hippocrateaceae (included in the family Celastraceae by some authors):

Hippocratea volubilis Linnaeus, Sdo Paulo (IBI-13371).

Botryorhiza hippocrateae has been reported also from several Caribbean islands.

Spermogonia, aecia, and uredinia unknown, but see notes below. Telia mostly on abaxial side of
leaves, sometimes on both sides or on stems, usually from a localized mycelium, sometimes from a systemic
mycelium on deformed young shoots, subepidermal in origin, erumpent, yellowish when young, without a
peridium or paraphyses, teliospores (probasidia) 13-14 x 18-24 um, ovoid with a rounded apical
protuberance, born as single cells at end of pedicel-like hyphae but often from a complex branching system of
sporogenous hyphae, wall thin, colorless, metabasidium develops without dormancy by elongation from the
apical protuberance (Olive and Whetzel, 1917; our observations).

Bubakia J. C. Arthur,
Result. sci. Congr. internat. Bot. Wien 1905, p. 338, 1906. TYPE SPECIES Melampospora crotonis Burrill,
Bot. Gaz. (Crawfordsville) (Crawfordsville) 9: 189. 1884, on Croton sp. (Euphorbiaceae) from the United
States of America.
Bubakia is a synonym of Phakopsora (Cummins & Hiratsuka, 1983), Phakopsoraceae.

Bubakia argentinensis (Spegazzini) H. S. Jackson & Holway, see PHAKOPSORA ARGENTINENSIS
(Spegazzini) Arthur.

Bubakia crotonis (Burrill) Arthur, see PHAKOPSORA CROTONIS (Burrill) Arthur.
Bubakia erythroxylonis Cummins, see PHAKOPSORA ERYTHROXYLONIS (Cummins) Kern.

Bubakia ulei (Sydow) H. S. Jackson & Holway, see PHAKOPSORA ULEI (H. Sydow & P. Sydow)
Buriticd & Hennen.

BULLARIA DeCandolle,
Fl. Fr. 2: 226. 1805. See Laundon (1965A) for details about the type species.
Arthur proposed that Bullaria should be based on a confusing mixture of variations in the
morphological and ontogenic concepts of life cycles. In ontogenic terminology the species are long cycled
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and autoecous, both the uredinia and aecia when known, have the morphology of anamorph genera with
pedicellate spores. In morphologic terminology the species have no aecia. Teliospores are two-celled. Arthur
(1922) used this genus for nearly 70 species that were formerly placed in Puccinia. Later, Arthur abandoned
the use of Bullaria and it is not used any more. Most of the species are now placed in Puccinia.

Caeoma Link, (anamorph)
Mag. Ges. naturf. Freunde 3: 5. 1809. LECTOTYPE SPECIES has not been chosen. The name must be
conserved (Laundon, 198X). An anamorph genus.

The use of Caeoma as an anamorph genus name has been confusing because traditionally it was
restricted to aecial anamorphs, even though some uredinial anamorphs such as the uredinia of Coleosporium
fit exactly the morphological concept of Caeoma. The genus rarely has been used for rusts from Brazil. It is
characterized morphologically by sori that lack a peridium and that have a more or less flattened hymenium
that produces catenulate spores. In some species the spores do not remain in columns but become irregularly
arranged. In these species the spores are pushed out of the top of the sori and where they appear as a small
mass.

Aeciure differs from Caeoma because Aeciure has echinulate spores.

Arthur (1924) reported that Caeoma is a "form genus" that he defined as "Species whose life-cycle is not
known, or is not readly assumed from related forms...These genera do not represent the whole cycle of
development, and are not based upon type species" Later, he abandoned this usage presumably in favor of
using Caeoma as an anamorph genus in its modern sense.

Caeoma anthurii Hariot, sse UREDO ANTHURII (Hariot) Saccardo.

Caeoma eugeniarum Link, see PUCCINIA PSIDII Winter.

Caeoma hydrocotyles Link, see PUCCINIA HYDROCOTYLES Cooke.

Caeoma mbatobiensis Spegazzini, see DESMELLA ANEMIAE H. Sydow & P. Sydow,
Caeoma negerianum Dietel, see PUCCINIA HENNINGSII Dietel.

Caeoma pavoniae Dietel, Hedwigia 36: 36. 1897. TYPE on Pavonia sp., Malvaceae, from Brazil, Rio de
Janeiro, Dec 1893, Ule-2045. The placement of this species in Caeoma is questionable because the
spores may be pedicellate, not catenulate.

Caeoma superficialis Spegazzini, see DESMELLA ANEMIAE H. Sydow & P. Sydow.

? Caeoma theissenii (H.) Sydow in Theissen, Ann. Mycol. 8: 452. 1910. Nomen confusum.

Reported to be on Dalechampia sp., Euphorbiaceae, from Rio Grande do Sul (Theissen, 1910: 452).
This specimen is a species of Coleosporium fide P.& H. Sydow, 1924: 378 and the host is probably
misidentified because no other species of Coleosporium has been reported on Dalechampia.

Caeomurus cestri (Montagne) Kuntze, see UROMYCES CESTRI Montagne.

CALIDION H. Sydow & P. Sydow
(anamorph of UNCOL Buritica & P. A. Rodriquez),
Ann. Mycol. Berlin 16: 242. 1919. TYPE SPECIES Uredo lindsaeae P. Hennings, Hedwigia 43: 165. 1904.
The anamorph genus Calidion was established for a rust species that produces sori with well
developed peripheral paraphyses and has been reported from a few collections on ferns in Amazonia. Itis
caharacterized by its sori that have three well defined zones, two within a substomatal chamber and one
suprastomatal zone. Within the substomatal chamber there is a basal pseudoparenchymatous layer about ten
cells deep and a middle layer of a palisade of irregularly cylindrical sporogenous cells. Suprastomatally there
is an upper zone composded of a circle of numerous, dorsally thick-walled, peripheral paraphyses that enclose
the maturing spores that have emerged from the sporogenous cell layer. The sori appear to be on the leaf
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surface but they are not truly suprastomatal because the epidermis is partially broken around the sori.
Superficially the sori of Calidion resemble sori of Desmella, but the sori of Desmella are truly suprastomatal
and they do not have paraphyses.

Two species have been published, C. lindsaeae and C. dumontiae. Buriticd and Rodriguez (2000)
published a connection between Calidion dumontiae Buritica from Colombia and a new teleomorph genus,
Uncol Buriticd & P. A. Rodriquez. Uncol is characterized by its suprastomatal telial sori that are
morphologically similar to those of Calidion, and teliospores that are catenulate, and develop as sessile,
blastic single cells. Buriticd & P. A. Rodriquez emphasize that other genera of rusts in which the telial sori
are suprastomatal have pedicellate teliospores.

CALIDION LINDSAEAE (P. Hennings) H. Sydow & P. Sydow Ann. Mycol. Berlin 16: 242. 1919.

(anamorph of UNCOL Buriticd & P. A. Rodriquez),

= Uredo lindsaeae P. Hennings, Hedwigia 43: 165. 1904. TYPE on Lindsaea ulei Hieronymus

(Pteridophyta) from Brazil, Amazonas: Rio Jurud, Jurua-Mirim, Aug 1901, Ule-2998.

Sori hypophyllous, more or less densely scattered or sometimes in groups, round, 120 - 220 um
across, light to dark cinnamon-brown, surrounded by numerous, conspicuous, compact, pigmented, tubular to
tubular-barrel shaped, mostly incurved paraphyses, 35-100 x 10-4 pm, which are free from each other but 2-6
originate from a single, hyaline, thin-walled, stalk-cell 40-60 um long. Most of the paraphyses develop from
the same place on the stalk-cell and spread out finger-like. A septum is between each paraphysis and the stalk-
cell. Paraphyses with a very thick out wall, a lumen often not seen. The barrel-shaped paraphyses are
thickened only at the apex up to 14 um. Spores are globoid, ovoid, to ellipsoid, 20-32 x 18-25 pm; wall 1-1.5
pum thick, moderately to thickly echinulate, echinulae stout or fine; without visible germ-pores.

The Sydows (1924) returned this species to Uredo, but we recognize it as an anamorphic genus
characterized by its elongated paraphyses stalk cells and well-developed, thick-walled paraphyses.

Calidion lindsaeae

Sori hypophyllous, more or less densely scattered or sometimes in groups, round, 120 - 220 pm across,
light to dark cinnamon-brown, surrounded by numerous, conspicuous, compact, pigmented, tubular to tubular-barrel
shaped, mostly incurved paraphyses, 35 - 100 x 10 -14 um, which are free from each other but 2 - 6 originate from a
single, hyaline, thin-walled, stalk-cell 40 - 60 um long. Most of the paraphyses develop from the same place on the
stalk-cell and spread out finger-like. A septum is between each paraphysis and the stalk-cell. Paraphyses with a very
thick out wall, a lumen often not seen. The barrel-shaped paraphyses are thickened only at the apex up to 14 pm.
Spores are globoid, ovoid, to ellipsoid, 20 -32 x 18 - 25 um; wall 1 - 1.5 um thick, moderately to thickly echinulate,
echinulae stout or fine; without visible germ-pores.

The Sydows (1924) returned this species to Uredo, but we recognize it as an anamorphic genus
characterized by its elongated paraphyses stalk cells and well-developed, thick-walled paraphyses.

Calyptospora J. Kuhn,
Hedwigia 8: 81. 1869. TYPE SPECIES, Calyptospora goeppertianum Kuhn on Vaccinium vitis-idaea
(Ericaceae) from Poland.

Calyptospora goeppertiana Kuehn, see PUCCINIASTRUM GOEPPERTIANUM (Kuehn) Kleban.

CATENULOPSORA B. B. Mundkur,

Ann. Bot., London, N. S. 7: 216. 1943. TYPE SPECIES, Catenulopsora flacourtiae Mundkur &
Thirumalachar on Flacourtia sepiaria (Flacourtiaceae) from India.

= Newinia Thaung, Mycologia 45: 702. 1973. TYPE SPECIES Newinia heterophragmae Thaung

on Heterphragma sulfurum Kuntze (Bignoniaceae) from Burma.

Spermogonia type IV where known. Anamorph sori with periperipheral paraphyses, spores
pedicellate. Telia with teliospores produced in laterally free vertical rows from sporogenous basal cells,
these sometimes resembling a pedicel. (Buriticd, 1998)
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Cummins and Hiratsuka, 2003, placed Catenulopsora as a synonym of Kuehneola, but Buritica and
Hennen (1994) and Buriticd (1999) recognized it as a separate genus. In addition to the two species below,
Buriticd recorded 9 other species from the Old World Tropics of Africa, India, Burma, Thailand, and The
Philippines in an unpublished list.

CATENULOPSORA HENNENEAE Buriticd, Rev. Acad. Cienc. 23: 429. 1999. TYPE on Pouteria sp.,

Sapotaceae, from Brazil, Minas Gerais: N. of Sdo Gortado, 16 Jun 1988, J. F. Hennen & Y. Ono-88-

243 (212 IIse/IIN). .

Anamorph
Macabuna henneneae Buritic4, Rev. Acad. Cienc. 23: 429. 1999. TYPE on Pouteria sp.,
Sapotaceae, from Brazil, Minas Gerais: N. of Sdo Gortado, 16 Jun 1988, J. F. Hennen & Y.
Ono-88-243.
On Sapotaceae

Pouteria sp., Minas Gerais, Sao Paulo (Buritica, 1999: 429).

Catenulopsora henneneae has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin,
erumpent, brown, pulverulent, hymenium flat; paraphyses peripheral, 26-40 x 5-9 um, curved, branched, 1-2
septate,dorsally thickened to 4 um, wall yellow, paraphyses in hymenium flexuous. Urediniospores 26-32 x
18-24 um, obovoid, reniform, wall 2-3 pm thick, uniformly and minutely echinulate, yellow brown, germ
pore 2-4, scattered. Telia not seen, teliospores in uredinia 12-16 x 14-18 um, ovoid to cuboid, lobed above, in
vertical rows of 5-7 spores; wall, evenly ca 1 um thick, yellow-brown, smooth; germination without
dormancy (Buriticd, 1999: 23).

CATENULOPSORA PRAELONGA (Spegazzini) Buritic, Revista de la Academia Colombiana de
Ciencias Exactas, Fisicas y Naturales 19: 465. 1995. (?/?,IIpe/III).
= Rostrupia praelonga Spegazzini, Contr. Estud. Fl. Sierra Ventana, p. 83, number 387. 1896.
TYPE on Pavonia polymorpha A. St. Hilaire, Malvaceae, from Argentina, Cordoba, Sierra
de Ventana, specific location, date, and collector not reported.
= Kuehneola malvicola Arthur, N. Am Flora 7: 187. 1912. TYPE, a Lectotype must be chosen
from the specimens with telia that Arthur examined. Arthur (1912)described telia and
teliospores but published the name as a transfer from Uredo. This is recorded below under
anamorph but Cummins & Stevenson (on page 128 of “A check list of North American rust
fungi (Uredinales)”, U. S. D. A. Plant Disease Reporter, supplement 240; pages 109-
193,1956) treated it as a teleomorph name attributable to Arthur alone but they did not
choose a lectotype.
Anamorph
Macabuna malvicola (Spegazinnmi) Buritica, Rev. Acad. Colombiana Cienc. 19 (74): 464. 1995.
= Uredo malvicola Spegazzini, Anal. Soc. Ci. Argentina 17: 124. 1884. TYPE on
Abutilon sp. from Paraguay, Cerro Hu near Paraguari , April 1883, B. Balansa-
3887.
= Uredo hibisci Sydow, Hedwigia Beiblatt 40: (128). 1901. TYPE on Hibiscus syriacus
L. from United States of America, Louisiana: St. Martinsville, date not recorded.
A. B. Langlois s. n., (Ellis, N. Amer. Fungi, number 2408 as “Uredo of Uromyces
syriacus Cooke”).
= Kuehneola malvicola (Spegazzini) Arthur, N. Amer. Flora 7: 187. 1912. Based on
Uredo malvicola Spegazzini, an anamorph name but see above under teleomorph
synonyms.
= Cerotelium malvicolum (Spegazzini) Dietel in Englar, Nat. Pfl. Fam. II. 6: 57. 1928.
Based on Uredo malvicola Spegazzini, an anamorph name.
On Malvaceae.
: Hibiscus mutabilis Linnaeus, Minas Gerais (Viégas, 1945: 3; IAC-3968), Rio de Janeiro (Viégas,
1945: 3; IAC-3683), Sao Paulo (Puttemans-1940, -1972).
Hibiscus syriacus Linnaeus, Sao Paulo (Viégas. 1945: 3).
Malvastrum sp., Rio de Janeiro (PUR-F18290).
Malvaviscus sp., Rio de Janeiro (Jackson, 1931: 478).
Pavonia brasiliensis Sprengel, Minas Gerais (IBI-13195), Sdo Paulo (IBI-18104).
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Pavonia communis Saint-Hilaire, Rio de Janeiro (IBI-12827).

Pavonia hexaphylla (S. Moore) A. Krapovickas, Sdo Paulo (IBNI-16189).

Pavonia sepium Saint-Hilaire, Rio de Janeiro (Jackson, 1931: 478).

Pavonia speciosa Humboldt, Bonpland & Kunth, Sdo Paulo (Jackson, 1931: 478; IBI-1648).

Pavonia spinifex Cavanilles, Minas Gerais (Thurston, 1940: 293), Sdo Paulo (Jackson, 1931: 478;

IBI-12573).

Pavonia sp., Sao Paulo (IBI-12096).

Catenulopsora praelonga has been reported also from Argentina, Paraguay, Central America, the
Caribbean Islands, some southern states in the United States of America, and the Philippines. It has been
reported most frequently by the name Kuehneola malvicola.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, often numerous, scattered,
subepidermal in origen, blister-like, then erumpent, 0.2-1 mm across, varying in size on different hosts,
hymenium flat, remaining below the epidermis, pulverulent, cinnamon-brown; paraphyses peripheral, few,
not reaching above the spore mass, 45-60 x 9-13 pm cylindrical, often slightly curved, wall uniformly ca 1
pm or less thin, colorless, smooth; urediniospores 20-28 x 16-22 pm, ellipsoid to broadly obovoid or globlid;
wall 1-1.5 pm thick, golden-yellow, finely, closely echinulate, pores 2-3, more or less around or slightly
above the ecuator. Telia on the abaxial side of leaves, few, scattered, pulvinate, dark cinnamon-brown, latter
gray-white by germination, teliospores 77-150 x 15-19 um, cylindrical, rounded above, tapering below,
slightly constricted at septa, composed of rows of 6-10 probasidial cells, these 14-22 x 12-18 um, wall more
or less uniformly 1-1.5 um thick, light golden yellow, germ pore 1 in each cell, near the distal edge of the cell,
pedicel not produced (Arthur, 1912, Buritica, 199).

CEROTELIUM 1J. C. Arthur,
Bull. Torrey Bot. Club 33: 30. 1906. (as “Ceratelium”) TYPE SPECIES Cerotelium canavaliae Arthur on
Canavalia ensiformis (Leguminosae) from Puerto Rico.

Telia subepidermal in origin, erumpent, hemispherical to lenticular, surrounded by irregular hyphoid
tissue; probasidial cells (teliospores) one-celled, produced one after another from hymenium of
teliosporogenous cells in a basal layer, teliospores usually not, or only temporarly, adherent in rows, thus
mostly irregularly arranged in the upper part of the sorus; usually waxy when young, intercalary cells absent;
mature spores in upper part of sorus with thin, unpigmented walls, germinate without dormancy and collapse,
thus forming an irregular mass of collapsed pro- and metabasidial cells and basidiospores at the top of the
sori.

Anamorphs belong to the genera Malupa, Physopella, and Uredendo. Spermogonia are unknown for
all Neotropical species but have been reported to be in group VI, type 7 (Cummins & Hiratsuka, 2003) for at
least one Paleotropic species. Family Phakopsoraceae (Buriticd, 1999).

At least 10 species of Cerotelium have been reported from the Old World, All of the other 10 species
of Cerotelium reported from the Neotropics, except Cerotelim canavaliae on Canavalia sp., Leguminosae,
from the Antilles, have been reported from Brazil (Buritica, 1999).

Key to help identify species of Cerotelium in the Neotropics (modified from Buritica, 1999)
1. Only telia and teliospores present 2.
1. Anamorphs produced 3.
2. Telial hymenium flat, teliospores embeded in a gelatinlus matrix, on Annonaceae, Xylopia
Cerotelium xylopiae Buriticd & Hennen.
2. Telial hymenium concave, teliospores without a gelatinous matrix, on Onagraceae,
Ludwigia sp. Cerotelium mariae Buriticd & Hennen.
3. Anamorph without peripheral structures (Uredendo), on Rubiaceae, Randia.
Cerotelium figueiredeae Buritica & Hennen.

3. Anamorph with peripheral structures (Milesia or Physopella) 4.
4. Anamorph in Milesia 5.
4. Anamorph in Physopella 6.

5. Telia deeply embeded in the host tissue, hymenium concave, on Leguminosae, Canavalia. From Puerto
Rico, unknown in Brazil Cerotelium canavaliae Arthur.
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5. Telia subewpidermal, hymenium flat, on Caryocaraceae, Caryocar.
Cerotelium giacomettii Dianese et al.

6. Paraphyses in Physopella septate 7.
6. Paraphyses in Physopella not septate 8.
7. On Lecythidaceae, Eschweilera Cerotelium nuxae Buriticd & Hennen.
7. On Moraceae, Ficus Cerotelium ficicola Buritica & Hennen.

8. Peripheral paraphyses thickened dorsally, on Rubiaceae, Sabicea
Cerotelium sabiceae Buritica & Hennen.
8. Peripheral paraphyses not thickened dorsally 9.
9. Anamorph (Physopella) hymenium concave, telia small, cup-like, on Polygonaceae, Coccoloba
Cerotelium coccolobae Buritica & Hennen.
9. Anamorph (Physopella) hymenium flat, telia evident, erumpent, becoming dark and irregular, on
Marantaceae Cerotelium rectangulata Buriticd & Hennen

Cerotelium bignoniacearum Dale, see PHRAGMIDIELLA BIGNONIACEARUM (Dale) Buriticd &
Hennen.

CEROTELIUM COCCOLOBAE Buriticad & Hennen in Buriticd, Rev. Acad. Colombia Cienc. 23: 421.

1999. TYPE on Coccoloba sp. from Brazil, Mato Grosso do Sul: Coxim, Iate Clube Rioverde, 18

April 1983, J.F. Hennen, M.M. Hennen & R. Antunes-83-224 (IB1-14376). (2/? I1se/III).
Anamorph

Physopella coccolobae (Hennings) Buriticd & Hennen, Rev. Acad. Colombia Cienc. 23: 421.

1999.
= Uredo coccolobae Hennings, Hedwigia 35: 253. 1896. TYPE on Coccoloba
populifolia Weddel from Brazil, Rio de Janeiro, Sept 1887, Ule-728.
On Polygonaceae.

Coccoloba populifolia Weddell, Rio de Janeiro (Hennings, 1896: 253; PUR-F8870).

Coccoloba sp., Mato Grosso do Sul (the type cited above), Rio Acre (Sydow, H.

& P., 1916, as Uredo coccolobae); Peru, Seringal, S. Francisco, Rio Acre (Sydow, 1916: 72).

Cerotelium coccolobae has been reported only from Brazil and Peru.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves. usually in circular groups,
yellowish to pale cinnamon-brown, originating deep within host tissue, erumpent, ruptured epidermis
noticeable, hymenium concave, parayphyses peripheral and in the hymenium, 26-43 x 6-11 um, cylindrical,
flexuous, wall evenly 1-1.5 um thick, colorless; urediniospores sessile, 20-24 x 15-18 um, obovoid to
ellipsoid, wall uniformly 1-1.5 pm thick, with numerous, closely placed echinulae, yellowish to pale
cinnamon-brown, germ pores obscure, aparently more than 3, scattered. Telia on abaxial side of leaves, in
groups in or around the uredinia, cupulate at first, later irregularly 3-lobed, growth determinate, with 3-5
layers of spores, waxy at first, turning whitish by formation of metabasidia and basidiospores; teliospores 17-
21 x 14-16 um, ellipsoid to cylindrical, originating one after the other, cohering in vertical rows in central part
of sorus, not cohering in lateral part and becoming irregularly arranged, wall uniformly 1 um thick, colorless,
germinating without dormancy.

The lobed telia aid in identifying this species.

Malupa uvifera (Sydow) Buriticd & Hennen (= Uredo uvifera Sydow), whose teleomorph is
unknown, is another anamorph that infects Coccoloba uvifera (Linneaus) Jacquin in the West Indies and
Venezuela (reported as Uredo coccolobae on Coccoloba uvifera by Kern, F. D. et al., 1934: 293).

Cerotelium desmium (Berkeley & Broome) Arthur, see PHAKOPSORA GOSSYPII (Lagerheim) N.
Hiratsuka f.

Cerotelium fici (Cast.) Arthur see PHAKOPSORA NISHIDANA Ito.

Cerotelium fici (Butler) Arthur

Although Butler published Kuehneola fici Butler on Ficus glomerata as a new combination,
"Kuehneola fici (Cast.) Butler", from the basionym Uredo fici Cast., he included a description of an anamorph
and a teleomorph. Because of the inclusion of a reference to a teleomorph specimen and a teleomorph
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description, the name is treated as a new species atributed to Butler alone. We believe this rust, which is
known only from India, is properly placed as Cerotelium fici (Butler) Arthur but with the concept of
Cerotelium as defined by Buriticd and Hennen (199x). Neither Kuehneola fici Butler nor Cerotelium fici
(Butler) Arthur apply to the common fig rust, Phakopsora nishidana S. Ito, which is widely distrbuted on
cultivated fig, Ficus carica. See Phakopsora nishidana for other notes.

CEROTELIUM FICICOLA Buriticd & Hennen in Buriticd, Rev. Acad. Colomb. 23: 417. 1999. TYPE
on Ficus sp. from Trinidad, North Coast Road, 27 Jan 1952, R. E. D. Baker-2482. (2/?,IIse/III).
Anamorph
Physopella ficicola (Spegazzini) Buriticd & Hennen in Buriticd, Rev. Acad. Colomb. 23: 417.
1999.
= Uredo ficicola Spegazzini, An. Soc. Cient. Argentina 17: 120. 1883. TYPE on Ficus
sp. from Paraguay, Cordillera de Peribebuy, July 1883, B. Balansa-3881.
= Uredo ficina Juel, Bih. Kongl. Svenska Vet.-Akad. Handl. 23: 25. 1897. TYPE
on Ficus sp. from Paraguay: San Antonio, July 1893, Lindman-80.
= Physopella ficina (Juel) Arthur, N. Am. Fl. 7: 103. 1907.
= Uredo fici var. guarapaensis Spegazzini, An. Soc. Cient. Argentina 17(3): 120. 1884.
TYPE on Ficus ibapohy Martius from Paraguay, near Guarapi, May 1881,
Balansa-4122.
On Moraceae

Ficus ibapohy Martius, Sdo Paulo (Jackson, 1927: 52; Britica, 1999: 418; IBI-1647).

Cerotelium ficicola has been reported also from Paraguay, Ecuador, The West Indies, and Central

America.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, scattered, cinnamon-brown,
subepidermal in origin, ruptured epidermis noticeable; paraphyses peripheral, 35-39 x 7-10 pum, curved,
septate, wall thickend on the concave side to 4 um, yellow, urediniospores sessile, 24-30 x 18-23 um,
ellipsoid to globoid, wall uniformly 1-1.5 um thick, with sharp, prominent echinulae, pale yellow, germ pores
3-5, scattered. Telia on the abaxial side of leaves, scattered, subepidermal in origin, hemispherical, with 4-6
layers of spores irregularly arranged, waxy at first, later whitish by germination; teliospores 24-31 x 11-15
um, irregular in shape, from cuboid to ellipsoid, wall uniformly less than 1 um thick, colorless, germinating
without dormancy (Buriticd, 1999: 417).

The globoid urediniospores with cinnamon-brown, prominently echinulate walls with sharp pointed
espines and evident 3-5 scattered germ pores, aid in identification of this species.

Using the name Uredo ficina Juel, Laundon (1971) reported the anamorph of this species on seven
species of Ficus and from Brazil, Paraguay, Trinidad, Guatemala, and Puerto Rico. His reports from Florida
and Michigan in The United States of America are mistakes. This rust does not occur on the commonly
cultivated edible fig, Ficus carica.

CEROTELIUM FIGUEIREDEAE Buritica & Hennen in Buriticd, Rev. Acad. Colombia Cienc. 23: 419.

1999. TYPE on Randia sp. from Brazil, Sdo Paulo: near Conchal, Fazenda Campinha, 27 June

1988, J. F. Hennen, R. M. Lopez-Franco & A. A. de Carvalho, Jr.-88-355. (2/?,IV/III).
Anamorph

Uredendo figueiredeae Buriticd & Hennen in Buritica, Rev. Acad. Colombia Cienc. 23: 419.

1999. TYPE same as for the teleomorph.

On Rubiaceae

Randia sp., Sao Paulo (Buriticd, 1999: 419, IBI-16466).

Cerotelium figueiredeae has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, but mostly on the adaxial side,
scattered, whitish to yellowish, subepidermal in origin, erumpent, hymenium flat, growth indeterminate;
paraphyses 21-35 x 9-11 um, intrasoral, wall uniformly 1-2 um thick, colorless; urediniospores sessile, 20-
24(-29) x 16-19 pm, obovoid to ellipsoid; wall uniformly about 1 um thick, yellowish to pale cinnamon-
brown, echinulate, spines prominant and abundant, germ pores obscure. Telia on the abaxial side of leaves,
around or in the uredinia, waxy, hemispherical, cinnamon-brown, becoming whitish by germination,
hymenium flat, growth indeterminate, teliospores 17-23 x 11-13 pum, irregularly arranged, 2-4 spores deep;
wall 1 pm thick, colorless, germination without dormancy.
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CEROTELIUM GIACOMETTII J. C. Dianese, Santos, & Medeiros in J. C. Dianese et al., Fitopatol.

Bras. 18:444. 1993. TYPE on Caryocar brasiliense Cambessades from Brazil, Minas Gerais:

Buritis, 31 May 1993, Dianese-4008. (?/?,11se/III).

On Caryocaraceae
Caryocar brasiliense Cambessades, Minas Gerais (Dianese et al., 1993: 444; Buritica, 1999: 420;
IBI-15963), Sdo Paulo (Buritica, 1999: 420; IBI-14292).

Cerotelium giacomettii, the only rust known on the family Caryocaraceae, has been reported only
from Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves in groups on chlorotic
spots, sori subepicermal in origin, opening by a pore, round in outline, yellowish to cinnamon-brown,
hymenium flat; peridium hyphoid; spores sessile, 29-33(-37) x 19-22 um, ellipsoid; wall ujiformly 1.5-3 pym
thick, yellowish, with small scattered spines, germ pores obscure. Telia like the uredinia but waxy, becoming
whitish by germination, hemispheric to columnar, erumpent, growth determinate, hymenium flat, teliospores
26-30(-33) x 9-11(-14) um, obovoid to ellipsoid, free from each other, in 2-4 layers, irregularly arrange in the
upper part of the sorus but sometimes a few remaining in vertical rows in the base; wall uniformly 0.5 um
thick, colorless, germination without dormancy (Dianese et al., 1993: 444).

Hennings (1904: 162) mistakenly reported an Ule specimen from Peru as Uredo uberabensis. The
host of this Peru specimen is probably Byrsonima sp. (Malpighiaceae) and the rust is not Milesia uberabensis
(= Uredo uberabensis).

Cerotelium holwayi H. S. Jackson, see PHRAGMIDIELLA HOLWAYI (H. S. Jackson) Buritica.

CEROTELIUM MARIAE Buriticd & Hennen in Buriticd, Rev. Acad. Colombia Cienc. 23: 418. 1999.

TYPE on Ludwigia sp., Onagraceae, from Brazil, Santa Catarina: 10 km N junction of highway to

Union on highway to Torres, 2 Dec 1976, J. Hennen & Mary M. Hennen-76-764. (?/?,II/I1I).

Cerotelium mariae has been reported only from the type.

Spermogonia, aecia, and uredinia unknown. Telia on both sides of leaves, mostly on the abaxial
side. in circular groups on well defined discolored leaf spots, sori subepidermal in origin, erumpent, open,
hemispheric, waxy, yellowish to orangish, growth determinate, coalescent, hymenium intraepidermal,
concave; teliospores 18-30 x 7-14 pm, cuboid to oblong-ellipsoid, wall 0.5-1 um thick, colorless to yellowish,
distal spores with apical walls irregularly 3-4 pm thick, spores in 4-6 layers, irregularly arranged in distal part
of sorus, in more or less regular vertical rows in the lower part.

Cerotelium malvicola (Spegazzini) Dietel, sse CATENULOPSORA PRAELONGA (Spegazzini) Buritica
& Hennen.

Cerotelium minutum Arthur. see PHRAGMIDIELLA MINUTA (Arthur) Buritica & Hennen.

CEROTELIUM NUXAE Buriticd & Hennen in Buritic4, Rev. Acad. Colombia Cienc. 23: 421. 1999.
TYPE on Eschweilera jaranae (Hubbard) Ducke, Lecythidaceae, from Brazil, Para: Belém, Black
Biological Forest Preserve, 27 Nov 1977, J.F. Hennen & Mary M. Hennen-77-285. (?/? I1e/III).

Anamorph
Physopella jaranae (Albuquerque) Buriticd & Hennen in Buriticd, Rev. Acad. Colombia Cienc.

23:421. 1999.

= Uredo jaranae Albuquerque, Pesq. Agrop. Brasil Ser, Agron. 6: 141. 1971. TYPE on
Eschweilera jaranae (Hubbard) Ducke, Lecythidaceae, from Brazil, Para: Belém,
27 Jan 1962, Albuquerque s.n.

Cerotelium nuxae has been reported only from the two specimens cited above from Brazil on
Lecythidaceae.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, mostly on the abaxial side, in
circular groups on yellowish chlorotic spots, subepidermal in origin, erumpent, ruptured epidermis noticeable,
hymenium flat and subepidermal when young, latter deep in host tissue and concave, paraphyses 24-40 x 12-
20 um, peripheral and intra soral, septate, cylindrical, capitate, numerous, wall 3-6 um thick apically,
colorless; urediniospores pseudopedicelate, 24-40 x 16-24 um, reniform to ellipsoid, wall 0.5 um thick,
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echinulate, pale cinnamon-brown, germ pores 2-3, supraequatorial. Telia on the abaxial side of leaves,
around the uredinia, erumpent, hemispheric, waxy, whitish to yellowish, determinate growth, with 4-6 layers
of spores, hymenium subepidermal, concave, teliospores originate in vertical rows, latter irregularly arranged,
free, ellipsoid to obovoid, 15-18 x 8-12 um, wall uniformly 0.5 um thick, colorless or pale yellowish.

The straight, capitate, septate paraphyses, and the reniform spores with wide, short pseudopedicels
(disjunctor cells) aid in identifying Cerotelium nuxae. The anamorph spores probably develop one after
another through the remains of the pseudopedicel of the previous spore.

Cerotelium piperinum Sydow, see Malupa piperinum (Sydow) Buritici & Hennen (CROSSOPSORA
PIPERIS).

CEROTELIUM RECTANGULATA Buriticd & Hennen in Buriticd, Rev. Acad. Colombia Cienc. 23:

423. 1999. TYPE on Marantaceae, unidentified genus, (?Ischnosiphon abciquus (Ruage)

Koernicke) from Brazil, Para: east of Belém, plantation of EMBRAPA, ca 5 km from headquarters

building, 24 Nov 1977, J.F. Hennen, M.M. Hennen & F.G. Albuquerque-77-263. (2/?,I1se/11I).
Anamorph

Physopella rectangulata (Albuquerque) Buriticd & Hennen in Buriticd, Rev. Acad. Colombia

Cienc. 23: 423. 1999.
= Uredo rectangulanta F.G. Albuquerque (as "retanulata"), Pesq. Agropeq. Brasil, Ser.
Agron. 6: 142. 1971. TYPE on ? Heliconia psitocorum Linnaeus, from Brazil,
Para: Belém, 17 May 1962, F.G. Albuquerque-872.
On Marantaceae

Ischnosiphon sp., Para (IBI-13269).

Genus undetermined, Amapa (IBI-16022).

Cerotelium rectangulata has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves on angular discolored spots
delimited by veins, subepidermal in origin, erumpent, ruptured epidermis evident, cinnamon-brown,
hymenium concave when young, latter flat and raised above the leaf surface, paraphyses 20-30 x 9-12 um,
peripheral, curved, wall uniformly 1-2 um thick, yellowish; urediniospores sessile, 21-26 x 19-23 um, globoid
to ovoid, wall uniformly 0.5 pm thick, finely echinulate, colorless, germ pores obscure. Telia on abaxial side
of leaves, around the uredinia, erumpent, hemispheric, waxy, pale brown, hymenium concave, growth
determinate, coalescent to form irregular dark masses when old, teliospores 9-15 x 8-10 um, globoid, ovoid to
ellipsoid, in 2-3 irregular layers in a gelatinous matrix, often arranged one below the other appearing as two-
celled, wall uniformly very thin, smooth, hyaline, germinate without dormancy to form a mixture of
metabasidia, basidiospores and old probasidial cells.

Urediniospores were not common on our collections. Most of the telia on our specimens were old,
dark blackish, and irregularly warty in small yellowish, angular leaf spots delimited by the leaf veins. Very
young telia are required to determine the structure of the sorus.

CEROTELIUM SABICEAE Buriticd & Hennen in Buriticd, Rev. Acad. Colombia Cienc. Rev. Acad.
Colombia Cienc. 23: 419. 1999. TYPE on Sabicea villosa Wildenow from Brazil, Sdo Paulo: near
Mongagud, 22 Aug 1979, J. F. Hennen, M. M. Hennen & M. B. Figueiredo-79-276 (IBI-13749).
(?/2,Ise/1I1).

Anamorph
Physopella sabiceicola (Arthur) Buriticd & Hennen in Buriticd. TYPE on Sabicea hirsuta

Humboldt, Bonpland & Kunth from Puerto Rico, Mayaguez, 2 Nov 1913, F. L. Stevens-
1047.

On Rubiaceae
Sabicea villosa Wildenow, Sao Paulo (Buriticd, 1999: 419, IBI-13748).

Cerotelium sabiceae has been reported also from Trinidad.

Spermogonia and aecia ujknown. Uredinia on both sides of leaves, subepidermal in origin, open at
first by a pore, later widely open and raised, yellowish, hymenium flat, paraphyses 24-38 x 10-15 um, curved,
peripheral united at base, wall 2-4 um thick at apex and on outer side, thinner on inner side, yellowish, not
overarching the sorus at maturity, also some free in the sorus; urediniospores sessile,20-26 x 17-20 um
obovoid to ellipsoid, wall 0.5-1 pm thick, minutely and finely echinulate, colorless to yellowish, germ pores
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obscure. Telia on the abaxial side of leaves around the uredinia, waxy, hemispheric, determinate growth,
covered at first by the epidermis, later erumpent, colorless to pale cinnamon-brown, hymenium flat,
teliospores 14-21 x 10-16 pm, wall 1 um thick, colorless, in 3-6 layers, free in vertical rows.

Traits that differentiate the two Cerotelium species on Rubiaceae are: the anamorph sori of C.
sabaceae have the morphology of Physopella while the anamorph sori of C. figueiredeae have the
morphology of Uredendo.

CEROTELIUM XYLOPIAE Buriticd & Hennen in Buriticd, Acad. Colombia Cienc. Rev. Acad.
Colombia Cienc. 23: 417. 1999. TYPE on Xylopia sp. from Brazil, Federal District: Aguas
Emendadas National Park, 18 Oct 1976, J.F. Hennen & Mary M. Hennen-76-492. (-/-,~/1II).

On Annonaceae

Xylopia sp., Federal District (IBI-12456), Goias (IBI-13349).

Cerotelium xylopiae has been reported only from Brazil.

Spermogonia, aecia, and uredinia unknown. Basidial sori on abaxial side of leaves in groups of 3-12
on yellowish spots up to 1.5 cm across, or without leaf discoloration, sori 0.2-0.5 mm across, dome shaped,
yellowish, gelatinous when young, blackish at maturity, hymenium flat, darkly pigmented at maturity,
probasidial cells produced in vertical rows but not adherent, (17-)24-36(-41) x 11-)12-16(-23) um, irregularly
broadly ellipsoid, oblong, ovoid, pyriform, or globoid, rounded to broadly papillate above, rounded to obtuse
or truncate below, becoming irregularly arranged 3-5 cells deep in a gelatinous matrix, wall usually less than
0.5 um thick, colorless, smooth, without germ pores, elongating apically without dormancy to produce
metabasidia and globoid basidiospores (10-)13 um diameter (Buriticd, 1999).

CERRADOA Hennen & Ono,
Mycologia 70: 570. 1978. TYPE SPECIES Cerradoa palmaea Hennen & Ono.

See the description of the species below.

Sori suprastomatal, chestnut-brown, urediniospore echinulate, teliospores with two laterally joined
probasidial cells, septum vertical, each cell with one apical pore next to septum. Only one species has been
reported.

Cummins and Hiratsuka (1983, 2003) placed this genus as a synonym of Edythea. The telia of these
two genera are morphologically very similar. Edythea occurs on Berberis spp. (Berberidaceae) in the Andean
region of South America (Buriticd, 19xx). We consider Cerradoa as a distinct genus from Edythea.

CERRADOA PALMAEA Hennen & Ono, Mycologia 70: 570. 1978. TYPE on ? Attalea ceraensis

Barbosa Rodrigues from Brazil, Federal District: Parque Nacional Aguas Emendadas, Aug 1976, J.

Hennen, M. M. Hennen, Y. Ono & P. Herringer76-247A. (2/?,II/11I).

Arecaceae (Palmae)
Attalea ceraensis Barbosa Rodrigues, Federal District (Hennen & Ono, 1978: 570; IBI-12671).
The identification of this host requires confirmation.
Gen.undetermined, Bahia (IBI-13616); Goias (IBI-13324), Maranhao (IBI-13233), Minas Gerais
(IBI-15333), Para (Sotdo et al.-S97-636, Museu Goeldi); Sdo Paulo (IBI-13715).

Cerradoa palmaea has been reported from Brazil and also from Colombia.

Spermogonia and aecia unknown. Uredinia mostly on adaxial side of leaves, scattered or in loose
groups, 0.3-1 mm wide, powdery, chestnut-brown; urediniospores 28-30 x 28-33 pum, globoid; wall 3-3.5 um
thick, 2-layered, echinulate, spines 2.5-3.5 um apart, germ pores 2, equatorial. Telia similar to the uredinia,
teliospores 25-30 x 30-35 pm, flattened globoid, two-celled, septum mostly vertical, wall (5-)5-7(-8) um
distally, (2.5-)4(-5) at sides, 2-layered, chestnut-brown, smooth, germ pores 1 in each cell next to septum;
pedicel 4-5 pm wide next to spore, (10-)15-25(-30) um long, sporogenous cells irregularly globoid, 4-10 pm
wide.

Cerradoa palmaea was the first rust to be reported on the large, tropical, monocotyledenous family
Arecaceae. Later another rust was reported: Uredo crusa J. Hennen & J. McCain on an unidentified palm
from Mexico and Chamaedorea sp. and Geonoma from Guatemala (Hennen & McCain, 1993).

CHACONIA Juel,
Bih. svensk. Vetensk Akad. Handl. 23: 12. 1897. TYPE SPECIES Chaconia alutacea Juel on
Pithecellobium divaricatum (reported originally as Calliandra sp.), Leguminosae, from Paraguay.
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Chaconia is characterized by teliospores that are composed of one probasidial cell with very thin,
colorless, smooth walls. Teliospores are sessile, laterally free, and are borne in small groups on laterally free
teliosporogenous cells. These probasidia develop metabasidia and basidiospores without dormancy by apical
elongation. No germ pore has been reported.

CHACONIA ALUTACEA Juel, Bih. Till K. Svenska Vet.-Akad. Handl. 23: 12. 1897. TYPE on

Pithecellobium divaricatum (Borg.) Bentham from Paraguay, Gran Chaco near Asuncion, 15 July

1893, C. A. M. Lindman. The host was reported by Juel mistakenly as Calliandra sp. but was

identified by Vestergren in his Exsciccati (Micro. rar. sel. 755 ) as Pithecellobium divaricatum.

(0/1,2/111).

= Uromyces albescens H. Sydow & P. Sydow, Ann. Mycol. 14: 66. 1916. TYPE on

Pithecellobium glomeratum Bentham from Peru, Seringal Auristela, Rio Acre, July 1911,
Ule-3500.
= Maravalia albescens (H. Sydow & P. Sydow) Dietel, Ann. Mycol. 22: 270. 1924. TYPE same
as for U. albescens H. Sydow & P. Sydow.
On Leguminosae:

Pithecellobium glomeratum Bentham, Peru, Rio Acre (Sydow, 1916: 66).

Chaconia alutacea Juel is the type species for the genus Chaconia. Silveira's (1951) report of
Chaconia alutacea from Brazil requires confirmation. It is to be expected because of the close proximity of
known locations in Peru and Paraguay.

Spermogonia amphigenous, subcuticular, lenticular to hemispherical, 60-70 pm across, 20-24 pm
high. Aecia hypophyllous, in small groups on somewhat hypertrophied lesions opposite the spermogonia,
subepidermal in origin, erumpent; aeciospores pedicellate, obovoid to ellipsoid, 20-26 x 16-20 um, wall ca.1
pm thick, cinnamon-brown, echinulate, germination pores not seen. Uredinia unknown. Basidiosori
hypophyllous, 0.3-0.8 um diam, scattered or in small groups, subepidermal, erumpent; probasidia clavate to
cylindric, 40-70 x 10-18 pum, walls thin, hyaline; metabasidia formed by continuous apical elongation of
probasidia.

Spermogonia and aecia are known only from Belize.

CHACONIA BRASILIENSIS Ono & Hennen, Trans. Mycol. Soc. Japan 24: 382. 1983 (1984). TYPE
on Stryphnodendron sp. from Brazil, Sdo Paulo: near Conchal, Fazenda Campinimha, 16 Sept 1976,
J. F. Hennen & M. B. Figueiredo-76-404, IBI-12601. (?/?,II/III).

On Leguminosae:

Stryphnodendron adstringens (Martius) Coville, , Federal District (IBI-12448).

Stryphnodendron barbatimam (Velloso) Martius, Federal District (Ono & Hennen, 1983: 382).

Stryphnodendron cristalinae Heringer, Federal District (Ono & Hennen, 1983: 382).

Stryphnodendron sp., Federal District, Goids (Ono & Hennen, 1983: 382, IBI-16696), Mato

Grosso (IBI-16708), Minas Gerais (Ono & Hennen, 1983: 382), Para (Para/97-297, Para/98-
117), Sao Paulo (Ono & Hennen, 1983: 382).

Chaconia brasiliensis has been reported only from Bazil.

Spermogonia and aecia unknown. Uredinia mostly on the abaxial side of leaflets, 0.2-0.5 mm diam.,
scattered or in goups, subepidermal in origin, erumpent, powdery, cinnamon-brown; without paraphyses;
urediniospores pedicellate, 23-38 x 18-25 um, subgloboid, asymetrical obovoid to ellipsoid, wall ca. 1.5 um
thick, echinulate, cinnamon-to golden-brown, germ pores 6 (5-7), scattered. Basidiosori similar to the
uredinia but compact, and waxy, probasidia 47-67 x 9-14(-16) pum, cylindrical, wall very thin, colorless,
basidiospores 10-13 x 7-10 um.

Chaconia erythroxyli (Viégas) Viégas, see MARAVALIA ERYTHROXYLI (Viégas) Ono & Hennen.

CHACONIA INGAE (H. Sydow) Cummins, Mycologia 48: 602. 1956. (0/Ipver,IIpver/III).
= Maravalia ingae H. Sydow, Mycologia 17: 257. 1925. (Nov 1925). TYPE on Inga sp. from
British Guiana, Vreedn Hoor, 8 Jan 1922, Stevens-715 (only telia described).
= Bitzea ingae (H. Sydow) Mains, Mycologia 31: 38. 1939.
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= ?Maravalia utriculata H. Sydow, Ann. Mycol. 23: 314. 1925. (Dec 1925). TYPE on Inga sp.
from Costa Rica, San José: La Caja, 6 Jan 1925, H. Sydow-279.
Anamorph
Uredo excipulata H. Sydow & P. Sydow, Ann. Mycol. 2: 35. 1904. TYPE on Inga inicuil
Chamisso & Schlechtendahl from Mexico, Pringle. The Sydows described spermogonia
and aecia. This anamorph name is for both aecia and uredinia.
= Uromyces ingicola P. Hennings, Hedwigia 43: 157. 1904. TYPE on Inga sp from
Brazil, Amazonas: Rio Jurd, Jurua-Miry, June 1901, Ule-2929. (Hennings
missidentified urediniospores as teliospores).
= Uromyces ingicola P. Hennings, Hedwigia 48: 1. 1909. TYPE on Inga sp. from
Brazil, Sao Paulo: Sdo Paulo, Feb 1903, Puttemans-646. (Hennings mistakenly
published the same name twice, each with a different type specimen).
= Uromyces porcensis Mayor, Mem. Soc. Neuchateloise. Sci. Nat. 5: 459. 1913. TYPE
on Inga cf. ingoides (Rich.) Willdenow from Colombia, Antioquia: Andes
Centrales, road from Cisneros to Medellin, 31 July 1910, E. Mayor-311. (Mayor
described spermogonia and aeciospores, not teliospores).
= Ravenelia whetzeli Arthur, Mycologia 9: 64. 1917. TYPE on Inga vera Willdenow
from Puerto Rico, Mayaguez: La Jagua, 28 March 1916, Whetzel & Olive-206.
(Arthur described only spermogonia and aecia).
= Uromyces ingaeiphilus Spegazzini, Revista Argentina Bot. 1: 140. 1925. TYPE on
Inga edulis Martius from Argentina, Missiones: Puerto Iguazi, Nov 1923, J. F.
Molfino s.n. (Spegazzini missidentified urediniospores as teliospores).
= Uredo mogi-mirim Viégas, Bragantia 5: 85. 1945. TYPE on Inga sp. from Brazil, Sdo
Paulo: Mogi-Mirim, Faz. Spina, 17 Dec 1940, A. R. Campos-16.
On Leguminosae:
Inga edulis Martius , Minas Gerais (Thurston, 1940: 292; IBI-9443), Pard (Albuquerque, 1971:
147; IAN-584), Paraiba (IBI-15530), S@o Paulo (Viégas, 1945: 85; IAC-4026; IBI-5448).
Inga sp., Amapa (IBI-16047), Amazonas (Hennings, 1904B: 157), Minas Gerais (IBI-14934), Rio
de Janeiro (IBI-1724), Sao Paulo (Hennings, 1908: 1; IBI -1723).

Chaconia ingae has been reported from Argentina to Mexico on various species of Inga, but all of
these reports cannot be confirmed because anamorphs have been confused with those of Ypsilospora
tucmensis (Hernandez & Hennen, 2003). All collections composed of galls with finely echinulate spores
belong to Ypsilospora tucmensis. Collections on leaves with little or no galls and spore walls striate-reticulate
belong to Chaconia.

Spermogonia on both sides of leaves, subcuticular in origin, lenticular to hemisphaerical. Aecia on
hypertrophied lesions, deep seated in host mesophyll tissues, erumpent; aeciospores pedidelate, (20-)24-48(-
55) x 14-26(-30) um, obovoid to ellipsoid, short clavate or irregular, narrowed toward the base; walls 2-4 um
thick at sides, 2-5 um at apex, 3-9 pm at base, with prominent longitudinal ridges, often reticulate with less
pronounced cross ridges, cinnamon-brown, pores 3-4, equatorial. Uredinia and urediniospores like the aecia
and aeciospores but without spermogonia. Basidiosori on abaxial side of leaves, scattered or loosely grouped,
often confluent, subepidermal in origin, early erumpent; probasidia 70-140 x 12-20 um, clavate to cylindric,
walls thin, colorless, metabasidia formed by apical elongation of the probasidia, basidiospoeres 9-10 x 7-8
pm, obovoid (Ono & Hennen, 1983; Herndndez & Hennen, 2003). .

The aecio- and urediniospores of Chaconia ingae are morphogically the same and both belong to the
anamorph taxon Uredo excipulata. Although both are variable in size and wall thickness, each has identical,
very characteristic, but sometimes faint, striate-reticulate wall sculpture. These anamorph spores have been
mistaken as teliospores of Uromyces and as anamorph spores of Ravenelia as shown by the synonymy listed
above. Teliospores (probasidia) are grouped on sporogenous cells, sessile, and laterally free.

Ono & Hennen (1983) mistakenly included Uromyces ingae Lagerheim ex Arthur (Mycologia 9: 65.
1917) as a synonym of Chaconia ingae, but that name was never officially established.

See Ypsilopsora tucmensis Hernandez & Hennen. for anamorph names that have been listed
sometimes as synonyms of Chaconia ingae.

CHACONIA MAPROUNEAE (Viégas) Ono & Hennen (as “maprouniae”) in Hennen & Figueiredo,
Mycologia 73: 350-355. 1981. (?/2,II/III).
= Coleosporium maprouneae Viégas, Bragantia 5: 5. 1945. TYPE on Maprounea brasiliensis
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Saint-Hilaire from Brazil, Minas Gerais, Tumulo de Lund, Lagoa Santa, 8 April 1936, P.
Krug & G. P. Viégas-1509.
Anamorph
Uredo maprouneae P. Hennings, Hedwigia 43: 163. 1904. LECTOTYPE on Maprounea
guianensis Aubl. from Peru, Tarapoto, Sept 1902, Ule-3247. Lectotype chosen here.
On Euphorbiaceae:
Maprounea brasiliensis Saint-Hilaire, Amapa (Hennen & Sotdo, 1997: 446); Federal District
(IBI-12444), Minas Gerais (Viégas, 1945: 5; IBI-12697), Mato Grosso (IBI-16711), Para
(Sotad et al.-S98-36A), Sao Paulo (IBI-12702).

Chaconia maprouneae has been reported also from Bolivia, Peru, and Trinidad.

Spermogonia and aecia unknown. Uredinia 0.2-1.0 mm across, on the abaxial side of leaves,
scarttered or densely aggregated, subepidermal in origin, erumpent, urediniospores pedicellate, 26-31(-35) x
18-25(-27) um, asymetrically obovoid to pyriform, wall 1-1.5 pm thick, echinulate, pale to yellowish brown,
pores 5-6 supraequatorial or somewhat scattered in the upper half of the spore. Basidiosori on the abaxial side
of leaves, 0.1-0.3 mm diameter, scattered or in small groups, intermixed in the uredinia, subepidermal in
origin, erumpent, probasidia 27-41 x (4-)6-10 um, cylindric, wall thin, colorless, metabasidia formed by
elongation of the probasidia, basidiospores 7-8 x 6-7 um obovoid to pyriform. (Ono and Hennen, 1983).

Jackson (1931) mistakenly made the new combination Bubakia ulei (H. Sydow & P. Sydow) H. S.
Jackson & Holway in Jackson, Mycologia 23: 446. 1931. The host specimen that led Jackson to make this
combination was misidentified as on “Phyllanthus brasiliensis (Aubl.) Rusby ” from Bolivia, Nor Yungas:
Coroico, 11 June 1920, Holway-734. The correct identification of the host is Maprounea brasiliensis and the
rust is an anamorph of Chaconia maprouneae.

Bubakia ulei (H. Sydow & P. Sydow) H. S. Jackson & Holway in Jackson, Mycologia 23: 446. 1931.

Uredo Phyllanthi P. Henn. Hedwigia 35: 249. 1896.

Schroeteriaster Ulei Sydow, Ann. Myc. 14: 70. 1916.

On Phyllanthus brasiliensis (Aubl.) Rusby.Coroico, Nor Yungas, Bolivia, June 11, 1920,
734.

The collection consists of uredinia only but seems to agree with the description given by
Sydow, who assigns Uredo Ph yllanthi P. Henn. as a synonym. Arthur's record of the latter from
Trinidad (Thaxter 31) is an error. This specimen is the uredinial stage of a Ravenelia, probably R.
appendiculata Lagerh. & Diet..

Chaconia erythroxyli (Viégas) Viégas, see MARAVALIA ERYTHROXYLI Ono & Hennen.

CHRYSOCYCLUS H. Sydow,
Ann. Mycol. Berlin 23: 322. December 1925. LECTOTYPE SPECIES, Chrysocyclus cestri (Dietel & P.
Hennings) H. Sydow (= Puccinia cestri Dietel & P. Hennings) on Cestrum sp. (Solanaceae) from Brazil.
Chosen by Laundon, 1965A.
= Holwayella H. S. Jackson, Mycologia 18: 49. January 1926. TYPE SPECIES, Holwayella
mikaniae (Arthur) H. S. Jackson [= Chrysopsora mikaniae Arthur and Chrysocyclus
mikaniae (Arthur) H. Sydow].

Chrysocyclus produces only spermogonia and telia. The telia form one or more bright yellow, waxy
rings around the centrally located spermogonia. When very immature, teliospores are two-celled and
pedicellate, resembling very narrow, thin-, pale-, smooth-walled Puccinia teliospores. As each probasidial
cell matures it elongates apically to form a metabasidium, each with four basidiospores. Jackson (1926)
described this as follows: "The upper cell gradually elongates and the lower cell simultaneously develops at
one side in like manner, giving the structure a shape like a mitten in which the thumb is as large as the hand
portion, both being cylindric. When fully mature the contents concentrate in the upper portion of each
branch, leaving ther lower portion empty and collapsed".

Only three species are known: the two listed below and Chrysocyclus senecionis Davidson on
Senecio sp., Compositae, from Venezuela (Davidson, 1932).

CHRYSOCYCLUS CESTRI (Dietel & P. Hennings) H. Sydow, Ann. Mycol.23: 32. 1925. This is the
lectotype species of the genus Chrysocyclus H. Sydow. (0/-.-/11I).
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= Puccinia cestri Dietel & P. Hennings, Hedwigia 41: 295. 1902. TYPE on Cestrum sp. from
Brazil, Sdo Paulo, Serra da Cantareira, May, Nov. 1900, Puttemans-180, & -365 (a
lectotype needs to be chosen).

= Chrysopsora cestri (Dietel & P. Hennings) Arthur, Bull. Torrey Bot. Club 51: 53. 1924.

On Solanaceae:
Cestrum viridiflorum Hooker, Rio Grande do Sul (Lindquist & Costa Neto, 1963: 137).
Cestrum sp., Rio de Janeiro (Jackson, 1932: 80), Sao Paulo (Dietel & P. Hennings, 1902: 295;
Jackson, 1932: 80).

Chrysocyclus cestri has been reported also from Argentina, Bolivia, Ecuador, Venezuela, The Weat
Indies, and Central America.

The large, bright yellow, telial sori in rings are characteristic of the species. The sori of older
infections may be target-like with several concentric rings.

The genus is in effect a micro-Puccinia in which the sori are waxy and there is no cessation of
development between the formation of the teliospore initial and the time when the basidiospores are
developed.

The first collection of this interesting species of which we have any knowledge was made by
Lagerheim, June 1891, at Pichencha, Ecuador. This collection is marked Puccinia magniifca Lagerh., but the
name seems never to have been published.

In 1924 Arthur transferred the species to Chrysopsora. During the year 1923, H. S. Jackson made a
study of this species together with C. mikaniae Arth., and came to the conclusion that Arthur had
misinterpreted their morphology. Jackson published a preliminary note (Mycologia 18: 48-49. Jan. 1, 1926) in
which the genus Holwayella was proposed, with C. Mikaniae as the type, to accomodate these two species.
Almost simultaneously, but technically one day previously, Sydow published the genus Chrysocyclus with the
above species as the type (Jackson, 1931).

Didymopsora solani Dietel was reported to be on Solanum sp. but the host is probably Cestrum sp.
and the rust is probably Chrysocyclus cestri. To determine this with certainty the type specimen needs to be
examined.

CHRYSOCYCLUS MIKANIAE (Arthur) H. Sydow, Ann. Mycol. 23: 324. 31 December 1925. TYPE

same as for Chrysopsora mikaniae Arthur. (0/III).

= Chrysopsora mikaniae Arthur, Bull. Torrey Bot. Club 51: 54. 1924. TYPE on Mikania

buddleiaefolia DeCandolle from Brazil, Rio de Janeiro, Theresopolis, 28 September 1921,
E. W.D. & Mary M. Holway-1159.
= Holwayella mikaniae (Arthur) H. S. Jackson, Mycologia 18: 49. 1 January 1926. TYPE same
as for Chrysopsora mikaniae Arthur.
On Compositae:

Mikania buddleiaefolia DeCandolle , Rio de Janeiro (Jackson, 1932: 121).

Mikania lindbergii Baker, Sdo Paulo (Jackson, 1932: 121).

Mikania sp., Rio Grande do Sul (PUR-F18883).

Chrysocyclus mikaniae has been reported also from Bolivia, Ecuador, and Venezuela.

Spermogonia on the adaxial side of leaves, in small groups. Aecia and uredinia lacking. Telia on
the abaxial side of leaves opposite the spermogonia, 0.3-1 mm long, erumpent, ruptured epidermis
conspicuous, waxy at first , reddish or golden yellow, turning greyish white by germination, arranged in
circles 2.5-4 mm across that surrounds the area of the epiphyllous spermogonia; teliospores 2-celled, before
germination (50-)54-63(-80) x (11-)13-16 um, cylindrical, rounded at both ends, not constricted at septum,
the distal probasidial cell elongating first, the proximal cell a little later, the spore becoming mitten shaped by
elongation of the two cells, wall uniformly thin 1 um or less, smooth, colorless, pedicel about as thick and
long as the spore, fragile.

The teliospores germinate without dormancy by elongation and transformation of the probasidia into
metabasidia (Cummins, 1978).

Comparisons to help identify rusts on Mikania in the Neotropics
1. Sori Aecidium-like, cupulate, peridiate, spores 1-celled in vertical rows (catenulate) with intercalary cells at
least near base of sori. 2.
1. Sori not Aecidium-like, spores 1- or 2-celled 4.
2. Sori cupulate or in waxy or horny columns, peridia not strong, intercalary cells evident
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DIETELIA PORTORICENSIS (0/-,-/11I).

2. Sori cupulate, powdery, peridia well developed, interclary cells evanescent 3.
3. Spores with large refractive granules PUCCINIA MIKANIAE (2/?,I1cv/II0).
UROMYCES MIKANIAE (?/?,I1cv/III).
3. Spores without refractive granules AECIDIUM SPP.

4. Sori in circles, bright orange-red at first, turning gray by germination, without paraphyses
CHRYSOCYCLUS MIKANIAE (0/-,-/11II).
4. Sori usually not in circles, pale brown or blackish brown, 5.
5. Sori powdery, brownish, spores echinulate, 1-celled (urediniospores), or verrucose, 2-celled (teliospores)
PUCCINIA GRANCHACOENSIS
(2/?,Ipe/1I0).
5. Sori not powdery, blackish, spores smooth (teliospores) 6.
6. Telia loculate, locules surrounded by dark brown paraphyses, teliospores one celled.
UROMYCES MIKANIAE(?/? IIcv/IID)..
6. Telia loculate or not, then pulvinate, compact, teliospores mostly 2-celled. 7.
7. Telia loculate locules surrounded by dark brown paraphyses
PUCCINIA MIKANIAE (?/? ,IIcv/III).
7. Telia not loculate, pulvinate, often crowded in groups, without paraphyses 8.
8. Teliospore apical walls 3.5-6.5 um thick PUCCINIA MIKANIFOLIA (0?/-,~/111).
8 Teliospore apical walls 2.5-3.5(-4) um thick PUCCINIA SPEGAZZINII(-/-,-MII).

Chrysomyxa
Chrysomyxa bambusae Teng, see KWEILINGIA.

Chrysopsora Lagerheim,
Ber. deutsch. bot. Ges. 9: 345. 1892. TYPE species Chrysopsora gynoxidis on Gynoxis sp. (Compositae)
from Ecuador.
Chrysopsora has been reported only from the type species.

Chrysopsora cestri Arthur, see CHRYSOCYCLUS CESTRI (Dietel & P. Hennings) H. Sydow.
Chrysopsora mikaniae Arthur, see CHRYSOCYCLUS MIKANIAE (Arthur) H. Sydow.

CIONOTHRIX Arthur,
N. Am. Flora 7: 124. 1907. TYPE SPECIES: Cionothrix praelonga (Winter) Arthur (= Cronartium
praelongum Winter), on Eupatorium sp., Compositae, from Brazil. See below.

Spermogonia subepidermal, flask-shaped to globoid with ostiolar filaments. Aecia and uredinia not
produced. Telia subepidermal in origin, deep-seated, bulbous with numerous short, hyphoid, slightly curved
ostiolar paraphyses; teliospores 1-celled, without intercalary cells, becoming erumpent and strongly adherent
in hair-like columns. Metabasidia external.

The spores are produced asynchronously from a concave hymenium. Because of the asynchrous
spore origins, rows of spores are not maintained but the spores appear somewhat randomly arranged in the
extruded columns. The long, brown hair-like telia, that may be up to at least 2 mm long, help identify
Cionothrix. Telia are easily seen with the unaided eye but even better with a 10X hand lens. The teliospores
germinate without dormancy to produce metabasidia and basidiospores.

Buriticd and Hennen (1980) include three species in Cionothrix, the two listed below and C.
basicrassa Buriticd & Hennen on Eupatorium sp. from Mexico.

Kern et al. (1938) and Joerstad (1956) did not recognize Cionothrix as a separate genus but
suggested that is a microcyclic form of Cronartium.

CIONOTHRIX PRAELONGA (Winter) Arthur, N. Amer. FL. 7: 124. 1907. (0/1II).
= Cronartium praelongum Winter in Rabenhorst, Hedwigia 26: 24. 1887. TYPE on Eupatorium
sp., (?Chromolaena odorata (L.) R. M. King & H. Robinson, = E. odoratum L., reported
originally as an unidentified Compositae) from Brazil, Santa Catarina: Sdo Francisco, May
1885, Ule-73.
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On Compositae:
Eupatorium dichotomum Schultz-Bipontius, Santa Catarina (Pazschke, 1892:95).
Eupatorium sp., Minas Gerais (Jackson, 1932: 122; IBI-12775), Rio Grande do Sul (Lindquist &
Costa Neto, 1963: 140; Buriticd & Hennen, 1980: 21), Roraima (Sydow, 1916: 70), Santa
Catarina (Winter, 1887: 24), Sao Paulo (Jackson, 1932: 122; Buritica & Hennen, 1980: 21;
IBI-13133).

Cionothrix praelonga has been reported also from Argentina to Mexico on about 10 species of
Eupatorium. C. usneoides is almost identical except its telia are arranged much more densely.

Spermogonia on adaxial side of leaves, in small groups of 2-6, flask-shaped, 90-100 um across,
honey-yellow fading to whitish. Aecia and uredinia lacking. Telia crowded on yellow spots on abaxial side
of leaves in small groups 1-2 mm across; telial column 2-3 mm long, 50-75 um wide, filiform, slender,
flexuous, pale yellowish, deeply seated, the basal region wide but narrowed to a neck region, flask shape;
paraphyses abundant, upwardly directed, cylindrical, thick walled, colorless, mostly 4-7 um wide, these
joined below; teliospores (24-)28-34(-40) x (12-)16-20(-24) pm, mostly narrowly ovoid or ellipsoid, initially
catenulate but not remaining in rows, without obvious intercalary cells, wall 1 pm thick, colorless (Cummins,
1978; Buritica & Hennen, 1980).

Chromolaena odorata (= Eupatorium odoratum), a native in the Neotropics, has been reported as an
extremely aggresive, invasive, alien weed that has been given many local common names in tropical areas of
Africa, Asia, and the Pacific Islands. In a survey of parts of South America to find native fungal pathogens as
possible biological control agents for this weed, Barreto and Evans (1994) found Cionothrix praelonga on
Chromolaena odorata in Colombia but not in Brazil. Perhaps the type specimen and some of the unidentified
hosts reported above as Eupatorium sp. are Chromolaena odorata.

CIONOTHRIX USNEOIDES (P. Hennings) H. Sydow & P. Sydow, Ann. Mycol. 16: 243. 1918. (0/III).
= Cronartium usneoides P. Hennings, Hedwigia 34: 95. 1895. TYPE on Conyza sp. from Brazil,
Goids: Meiaponte, August 1892, Ule-1912.
On Compositae:
Conyza sp., Goids (Hennings, 1895: 95; Buriticd & Hennen, 1980: 21).
Cionothrix usneoides has been reported only from Brazil. . C. praelonga is almost identical except
its telia are arranged much less dense.

COLEOSPORIUM J. H. Léveillé,
Ann. Sci. nat., sér. 3, 8: 373. 1847. LECTOTYPE SPECIES Coleosporium rhinanthacearum Kickx on
Rhinanthus serotinus (Scrophulariaceae) from Belgium. Chosen by J. C. Arthur, 1906.

Spermogonia and aecia on leaves (needles) of Pinus spp. Uredinia blister-like, without a peridium,
not cupulate, urediniospores catenulate. These are traits of the anamorph genus Caeoma, not Aecidium or
Uredo. For this reason, we use the genus Caeoma for the uredinia of Coleosporium.

The basidio sori of Coleosporium are composed mostly of one or sometimes two layers of more or
less cylindrical, thin-walled, colorless probasidial cells. A probasidial cell of Coleosporium becomes
transformed into a metabasidium as karyogamy, meiosis, and basidiospore formation occur. There is little or
no change in the shape and size of the probasidial cell as it becomes the metabasidium. Basidiospores are
formed at the tips of sterigmata of various lengths, those from the proximal cells longer than those from the
distal cells.

Coleosporium is a large genus of around 80 species in the Northern Hemisephere. They are nearly
all heteroecious with spermogonia and aecia on leaves (needles) of Pinus spp. Spermogonia and aecia have
never been reported in South America. Six species are known from Brazil only in the uredinial and telial
stages. Three of these species are on genera of Compositae, another on Plumeria sp., Apocynaceae, one on
Ipomoea spp., Convolvulaceae, and one is reported on Clematis, Ranunculaceae.

Coleosporium brasiliense Dietel, see PUCCINIA MEDELLINENSIS Mayor.

COLEOSPORIUM CLEMATIDIS Barclay, J. Asiatic Soc. Bengal, pt. 2, Nat. Hist. 59: 89. 1890. TYPE



57

on Clematis montana from India, Simla: a specific specimen not cited, Barclay-s.n. A lectotype

needs to be chosen. (0/I= II/III).

= Coleosporium pulsatillae Tanaka, 1890 (not Leveille),

= Coleosporium clematidis-apiifoliae S. Tto, 1038 (not Dietel).

Anamorph

Caeoma clematidis Thuemen, Mycotheca univ. no. 539. 1876. Anamorph name only for

uredinia.
On Ranunculaceae:

Clematis sp., Sao Paulo (Jackson, 1927: 63).

Coleosporium clematidis has been reported from Africa, Australia, India to China, the maritime
provences of Siberia, Japan, and the Philippines.

Spermogonia and aecia on Pinus species in Asia. Uredinia (Caeoma clematidis) yellow;
urediniospores 20-36(-44) x 12-22(-28) um, ellipsoid, oblong-ellipsoid or broadly ellipsoid, wall verrucose ,
often with a reticulum-like spot, number of verrucae per 100 um square 21-50, verrucae 0.5-1.8(-2) pm broad,
0.8-1.8(-2) um high. Telia scattered, occasionally in circular groups, orange-red; mature metabasidia in two
layers; one celled probasidia 80-132 x 15-25 um excluding gelatinous apical layer, metabasidia after
becoming 4-celled 57-92 x 15-26 um, with a long sterile cell at base; basidiospores 20-27(-29) x 12-16(-18)
pum, ellipsoid (Hiratsuka, N., et al., 1992).

The Brazilian collection (Jackson, 1927), which has only urediniospores, is the only one reported
from the Western Hemisphere. New collections are needed to determine if this rust still occurs in Brazil.

Coleosporium elephantopodis Thuemen, see COLEOSPORIUM VERNONIAE Berkeley & Curtis.

COLEOSPORIUM IPOMOEAE Burrill [as “(Schw.) Burrill’], Parasit. Fungi of Illinois, pt. 1 in Bull.
[linois
State Lab. Nat. Hist. 2: 217. 1885. TYPE on Ipomoea pandurata Linnaeus from The United States
of America, North Carolina: Salem, date not recorded, Schweinitz. (0/Icv = IIcv/II).
= Coleosporium fischeri Mayor, Mem. Soc. Neuchatel. Sci. Nat. 5: 550. 1913. LECTOTYPE on
Ipomoea angulata Lamarck [as “Quamoclit angulata (Lam.) Bojer”’] from Colombia,
Cundinamarca, Pres de Villeta, 9 Oct 1910, Mayor-286.
Synanamorphs
Uredinia:
Caeoma ipomoea Link in Willdenow, Sp. P1. 6(2): 14. 1822. TYPE same as for Coleosporium
ipomoeae Burrill.
= Uredo ipomoeae Schweinitz, Schrift. Naturf. Ges. Leipzig 1: 70. 1822. TYPE same as for
Coleosporium ipomoeae Burrill.
= Coleosporium guaraniticum Spegazzini, Anales Soc. Cient. Argent. 17: 95. 1884. TYPE on
Ipomoea gossypioides from Paraguay, Paraguari, date?, collector?. Only uredinia
described.
= Uredo ipomoeae-pentaphyllae P. Hennings, Hedwigia 35: 252. 1896. TYPE on Ipomoea
pentaphylla from Brazil, Rio de Janeiro, May 1887, Ule-712.
= Aecidium dominicanum Gonzales, Fragosa, & Ciferri, Bol. Real. Soc. Espan. Hist. Nat. Madrid
26:249. 1926. TYPE on Ipomoea sp. from The Dominican Republic, near Haina, date
not reported, Ciferri s. n. Only uredinia described.
= Uredo vicosiana Thurston, Mycologia 32: 306. 1940. TYPE on Ipomoea sp. (host misidentified
originally as Cleome spinosa Jacquin, Capparidaceae) from Brazil, Minas Gerais, Vicosa, 4
Feb 1934, A. S. Mueller-689.
Aecia:
Peridermium ipomoeae Hedgecock & Hunt, Mycologia 9:: 239. 1917 TYPE on Pinus echinata
Miller from The United States of America, Georgia: East Point, 26 April 1916,
Hedgecock-22217. Not reported from South America.
On Convolvulaceae:
Ipomoea acuminata Roemer & Schultes, Rio de Janeiro (Jackson, 1931: 495).
Ipomoea batatas Lamarck, Sdo Paulo (Viégas, 1945: 5).
Ipomoea cairica Sweet, Minas Gerais (Thurston, 1940: 293).
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Ipomoea glabra Choisy, Pard (Albuquerque, 1971: 147; IAN-686), Sdo Paulo (Jackson, 1931: 495).

Ipomoea pentaphylla Jacquin, Rio de Janeiro (Hennings, 1896: 252).

Ipomoea sp., Amapa (IBI-16607), Minas Gerais (Thurston 1940: 306, IBI-14455), Piaui (IBI-
15482),

Rio Grande do Sul (IBI-17420), Rio de Janeiro (Jackson, 1931: 495).

Coleosporium ipomoeae, the only species of Coleosporium known on Ipomoea spp., has been
reported in the Americas from Argentina to The United States of America on at least 25 species of Ipomoea
and on several closely related genera such as Operculina, Pharbitis, Quamoclit, Riva, and Thyella. The
species seems to survive over most of its range by repeated infections from urediniospore.

Spermogonia on both sides of needles, on somewhat discolored spots. Aecia with the spermogonia,
the peridium flattened laterally; aeciospores catenulate, 22-27 x 17-20 um, ovoid or ellipsoid,; wall 2 -3 pm
thick, colorless, strongly verrucose. Spermogonia and aecia are known on leaves of Pinus spp. only from the
Southeastern U. S. A.

Uredinia on abaxial side of leaves, widely scattered, or somewhat clustered, 0.25-1 mm across,
blister-like, not cupulate, without a peridium, orange-yellow fading to white, erumpent, ruptured epidermis
usually conspicuous; urediniospores catenulate, 18-27 x 13-21 pm, ellipsoid, more or less angular and
irregular; wall 1-1.5 pm thick, closely and noticeably verrucose, colorless. Telia on abaxial side of leaves,
widely scattered, often confluent, pulvinate, 0.5 mm. or less across, deep reddish-orange fading to pale-
yellow; teliospores 19-23 x 60-80 um, apical wall swelling to 20-40 um above, oblong, or slightly clavate,
rounded or obtuse at both ends, contents orange-yellow fading to colorless (Arthur, 1934).

Uredinia have traits of the anamorph genus Caeoma, not Aecidium or Uredo. For this reason, we
use the anamorph genus Caeoma for the uredinia of this rust (Arthur, 1934).

Various species of Aecidium which do have sori that are cupulate with a well developed peridium are
also commonly collected in the neotropics on Ipomoea spp. These are anamorphs of Puccinia spp.

Coleosporium maprouneae (P. Hennings) Viégas, see CHACONIA MAPROUNEAE(Viégas) Ono &
Hennen.

Coleosporium pallidulum Spegazzini, see PUCCINIOSIRA PALLIDULA (Spegazzini) Lagerheim.

COLEOSPORIUM PLUMERIAE Patouillard (as “plumierae’), Bull. Soc. Mycol.France 18: 178. 1902.

TYPE on Plumeria alba from Guadalupe date?, R. P. Duss-s.n.. (?/?2 Ilcv/III).

Anamorph
Uredo domingensis Berkeley , Ann. Mag. Nat. Hist. (2 ser.) 9: 200. 1852. TYPE on Plumeria sp.
(reported originally as on an unknown plant), from Santo Domoingo, date and collector not
reported (?). Literature not available. The host was identified by Arthur (1918: 329). This
name needs to be transferred to an appropriate anamorph genus.
= Uredo plumeriicola P. Hennings, Hedwigia 43: 161. 1904. TYPE on Plumeria sp.
from Peru, Huallaga, Jan 1903, Ule-3239.
= Coleosporium domingensis (Berkeley) Arthur, Amer. J. Bot. 5: 329. 1918. Based on
uredinia.
On Apocynaceae:
Plumeria rubra Linnaeus, Goiis (PUR-89640), Minas Gerais (PUR-F87201), Sao Paulo (PUR-
87388).
Plumeria sp. Amapa (IBI-16077), Amazonas (IBI-15644), Bahia (IBI-17724), Ceara (IBI-17123),
Maranhio (IBI-17112), Minas Gerais (IBI-14456), Pernambuco (IBI-94-159) Piaui (IBI-
15483), Rio de Janeiro (IBI-16878). Sdo Paulo (IBI-14039).

Coleosporium plumeriae is widespread on Plumeria spp. in the Neotropics. There are records also
from isalands in Hawaii and Micronesia.

Uredinia on abaxial side of leaves, scattered, 0.3-0.5 mm across, soon naked, ruptured epidermis
inconspicuous, powdery, orange yellow when fresh; urediniospores produced catenulately, 26-37 x 19-24 um,
broadly ellipsoid to obovoid; wall 1.5-2 um thick, verrucose, tubercles 3-5 pm across, coarse, low, easily
deciduous. Basidial sori 0.1-0.3 mm across, on abaxial side of leaves, scattered among the uredinia or alone,
shiny waxy, bright reddish-orange when fresh, basidia 26-33 x 10-13 um, rounded or obtuse at both ends,
apical wall swelling to 10-20 um.
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Plumeria spp., the uredinial and telial host species of Coleosporium plumeriae, were introduced into
Brazil from their native home in Central America and the islands in the Caribbean. Plumeria spp. are used
widely in Brazil and many other tropical countries as ornamental shrubs or small trees. Several colors of
flowers are produced. On trees that are heavily infected with rust, the lower leaf surfaces are bright orange
because of the numerous rust sori. These severe infections may cause premature leaf fall that reduces plant
growth.

The urediniospores of this rust germinate easily and quickly and are useful in teaching about rust
biology.

Coleosporium senecionis Kickx, see COLEOSPORIUM TUSSILAGINIS (Persoon) Leveillé.

COLEOSPORIUM TUSSILAGINIS (Persoon) Léveillé, in Orbigny, Dict. Univ. Hist. Nat., 12: 786.
1849. (O/Icv = IIcv/III).
This bibliographic citation is from Hylander, et al., (1953). Laundon, (1967) reported the author and
place of publication as “Berkeley, Outline rit. Fungology p. 333, 1860”.
= Uredo tussilaginis Persoon, Syn. Meth. Fung. p. 218, 1801. TYPE on Tussilago farfara
Linnaeus, from Europe. Hylander, et al.,(1953) report that the type contains telia.
= Coleosporium senecionis Kickx, Flora Flandres 2: 53. 1867. LECTOTYPE on Senecio vulgaris
Linnaeus, Belgium, Flanders, designate by Hylander ef al. (1953).
Other teleomorph synonyms based on European or North American specimens,
too numerous to record here, are reported by Arthur (1907), Hylander et al. (1953), Kaneko, 1981,
Lindquist (1982), and others.
Anamorphs
Spermogonial and aecial anamorphs occur on Pinus spp. in northern Eurasia and perhaps
North America and have been named several times. Probably the aecial anamorph name with
priority is Peridermium pini Willdenow. Spermogonia and aecia are unknown in South America.
Uredinial anamorphs have been given several names. Perhaps the uredinial anamorph name
with priority is Uredo tussilaginis Persoon as cited above. To have priority for both the teleomorph
name and the anamorph name, Persoon’s publication of the name Uredo tussilaginis must contain
descriptive information about both the telia and uredinia.
On Compositae:
Calendula officinalis Linnaeus, Rio Grande do Sul (Lindquist & Costa Neto, 1963: 139).
Emilia sonchifolia ., Minas Gerais (76-582/IBI 12755), Rio de Janeiro (IBI 13069), Sdo Paulo
(IBI 12003;).
Senecio bonariensis Hooker & Arnott, Rio Grande do Sul (75-215/12193); Sao Paulo (PUR-
F17804).
Senecio brasiliensis Lessing, Minas Gerais (IBI-14572), Parana (Jackson, 1932: Rio Grande do
Sul (IBI 14147), Rio de Janeiro (Jackson, 1932: 178; Viégas, 1945: 5), Rio Grande do Sul
(PUR-F759), Sao Paulo (Jackson, 1932: 178; Viégas, 1945: 5; IBI-565; 75-103/12091).
Senecio crassiflorus DeCandolle, Rio Grande do Sul (Lindquist &Costa Neto, 1963: 139; IBI
12192).
Senecio grandis Gardner, Rio de Janeiro (Jackson, 1932: 178).
Senecio hastatus Bongard, Rio de Janeiro (PUR-F774), Sao Paulo(Jackson, 1932: 178).
Senecio pulicaris Baker, Rio Grande do Sul (Lindquist & Costa Neto, 1967: 63).
Senecio selloi (Sprengel) DeCandolle, Rio Grande do Sul (Lindquist & Costa Neto, 1963: 139).
Senecio sp., Parana (IBI-17377), Rio de Janeiro (Jackson, 1932: 178), Rio Grande do Sul
(Lindquist & Costa Neto, 1963: 139), Sdo Paulo (Jackson, 1932: 178; Viégas, 1945: 5).
Hylander et al. (1953) determined that Coleosporium senecionis plus at least seven other
Coleosporium names should be considered as synonyms of C. tussilaginis because the species could not be
separated by morphology. Cummins (1978) continued to use C. senecionis Kickx as the name for this rust on
Senecio without comment about C. tussilaginis. Kaneko (1981) in his very detailed study of Coleosporium
followed Hylander et al. and used the name Coleosporium tussilaginis as the name of a species complex.
The dikaryotic stage of this rust has been reported on at least four vascular plant families and ten
genera in the Northern Hemisphere.
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update Jan 2000
COLEOSPORIUM VERNONIAE Berkeley & Curtis in Berkeley, Grevillia 3: 57. 1874. TYPE on

Vernonia sp., Compositae, from The United States of America, date not reported, Alabama,
Beaumont-s.n. (0/Icvz Ilev/III).

= Coleosporium elephantopodis Thuemen, Mycol. Univ. No. 953. 1878. TYPE on Elephantopus

tomentosus Linnaeus, Compositae, from The United States of America, North Carolina,
locality, date of collection, and collector’s name not available. Telia are present in the type
specimen and were described by Thuemen, thus the name is to be ascribed to Thuemen
alone and not as a transfer from Uredo elephantopus Schweinitz as has been done in the
past (Cummins, 1962).
Anamorph
Uredo elephantopodis Schweinitz, Schrift. Nat. Ges. Leipzig 1: 70. 1822. Type same as for
Coleosporium elephantopodis Thuemen reported above.
= Uredo elephantopodis P. Hennings, Hedwigia 35: 253. 1896. TYPE on Elephantopus
scaber L. from Brazil, Santa Catarina: Sao Francisco, 1884, Ule-6. Not that of
Petch.
= Aecidium vernoniae-mollis Mayor, Mem. Soc. neuchatel. Sc. nat. 5:570. 1913. TYPE
on Vernonia mollis Kunth [= Lepidaploa canescens (Kunth) H. Robinson] from
Colombia, Antioquia, 9 Sept 1910, Mayor-172. (fide The Sydows, 1923: 307).
On Compositae:
Elephantopus angustifolius Swartz Sao Paulo(Jackson, 1932: 103; Viégas, 1945: 83; IAC-2861;
IBI 15008).
Elephantopus mollis Humboldt, Bonpland & Kunth, Amapa (IBI-1606), Maranhdo (IBI-15613),
Minas Gerais (Thurston, 1940: 293; /IBI-12774), Par4 (Albuquerque, 1971: 147), Rio de
Janeiro (PUR-F707), Santa Catarina (PUR-F706), Sao Paulo(Jackson, 1932: 103; IBI-
12319).
Elephantopus scaber L., Rio de Janeiro (Dietel, 1899: 254; Sydow, 1907: 355; Viégas, 1945: 4),
Rio Grande do Sul (Lindquist & Costa Neto, 1967: 63), Santa Catarina (Hennings, 1896:
253).
Elephantopus sp., Minas Gerais (PUR-F18874), Mato Grosso (IBI-16733), Para (IBI-13248), Rio
de Janeiro (Jackson, 1932: 103), RioGrande do Sul (PUR-F18872), Sao Paulo (Sydow,
1907: 355; Jackson, 1932: 103).

Coleosporium vernoniae is widespread in the Americas on Elephantopus spp. and on Vernonia in
North America. Records of hosts have also been reported as Orthopappus sp. and Pseudelephantopus sp.
These genera are often recognized as closely related to Elephantopus.

Spermogonia mostly on the upper leaf surface, in 1 or 2 rows. Aecia on both surfaces, large and
conspicuous, flattened laterally (Peridermium sp., known only in the SE United States of America on Pinus
spp.), Uredinia on both leaf surfaces or usually only on the abaxial surface, yellow when fresh but nearly
white when old and dry; urediniospores catenulate, (17-)20-26(-30) x (14-)16-20(-22) pm mostly ellipsoid or
broadly so, nearly uniformly verrucose with rods or ridges mostly 1.5-2 um high, these commonly united in
irregular or pseudoreticulate patterns, the wall minus verrucae about 1 um thick, colorless. Telia (basidiosori)
on the abaxial side, early exposed, hard when dry about orange color or paler, mostly 2 or 3 basidia deep but
the basidia not catenulate, (44-)50-66(-70) x (16-)18-22(-24) um, cylindrical or elongately clavate, mostly
transversely septate but some collections commonly have some cruciately septate basidia the apical gelatinous
layer (20-)25-35(-40) um thick; basidiospores .(few seen) 20-26 x 12-14 um oblong ellipsoid or slightly
alantoid (Cummins, 1978).

Cronartium E. Fries,
Obs. Myc. 1: 220. 1815. TYPE SPECIES Cronartium asclepiadeum Fries on an undetermined species of
Asclepiadaceae from Europe.

Cronartium, a heteroecious genus of the Northern Hemisphere, does not occur in Brazil. Its
spermogonia and aecia are on galls on stems and cones of Pinus species. Uredinia and telia are on various
dicotyledonous hosts. One or two short cycle species are known on Pinus spp. in the Northern Hemisphere.
They have the morphology of the aecia of their parental long cycle species and produce similar stem galls.
These are placed in the genus Endocronartium. If accidently introduced into Brazil, perhaps they could
produce an important disease in Pinus plantations.
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Cronartium byrsonimatis P. Hennings, see CROSSOPSORA BYRSONIMATIS (P. Hennings) R.S.
Peterson.

Cronartium egenulum Sydow, Ann. Mycol. 10: 405. 1912. Not a rust, but abnormal epidermal hairs.

Cronartium notatum Arthur & J.R. Johnston, sse CROSSOPSORA NOTATA (Arthur & J.R. Johnston)
Arthur.

Cronartium praelongum Winter, see CIONOTHRIX PRAELONGA (Winter) Arthur.
Cronartium uleanum Sydow, see CROSSOPSORA ULEANA (H. Sydow & P. Sydow) R.S. Peterson.
Cronartium usneoides P. Hennings, see CIONOTHRIX USNEOIDES (P. Hennings) Sydow.

CROSSOPSORA H. Sydow & P. Sydow,
Ann. Mycol., Berlin, 16: 243. 1919. TYPE SPECIES, Crossopsora zizyphi (H. Sydow & E. J. Butler) H.
Sydow & P. Sydow (= Cronartium zizyphi H. Sydow & Butler) on Zizyphus oenopilia and Z. rugosa,
Rhamnaceae, from India. Phakopsoraceae.

Spermogonia subcuticular, Group VI (type 7). Aecia subepidermal, opening by a pore-like rupture
of the epidermis, without peridium, Caeoma-type, aeciospores in vertical rows, echinulate. Uredinia
subepidermal in origin, erumpent, usually with septate and basally united paraphyses, Malupa-type;
urediniospores borne singly, echinularte, pores scattered but obscure. Telia subepidermal in origin, erumpent
with strongly adherent teliospores produced from closely adhering teliosporeogenous cells that results in long,
brown, hair-like telial columns. Each teliospore has one lateral germpore.

Nine species of Crossopsora have been reported from the Old World. Buritica (1999) reported 11
more species in the Neotropics, including four new species and two new unconnected anamorph species that
probably belong to new species of Crossopsora.

Key to help identify species of Crossopsora in the Neotropics on Apocynaceae
1. Anamorph soral paraphyses straight, mostly more than 100 um long
Malupa condilocarpi (H. S. Jackson & Holway) Buriticd & Hennen.
(Brazil).
1. Anamorph soral paraphyses incurved, usually less than 100 um long 2
2. Telial paraphyses mostly more than 80 pm long
Crossopsora angusta Joerstad (Brazil).
2. Telial paraphyses mostly less than 80 pm long
Crossopsora stevensii H. Sydow (Colombia, Trinidad, Guyana,
Guatemala),
On Asclepiadaceae
1. Uredinial sori with abundant, septate intrasoral paraphyses; telial paraphyses peripheral, straight, and
long Crossopsora asclepiadaceae Buritici & Hennen (Brazil).
1. Uredinial sori without intrasoral paraphyses, telial paraphyses straight and short.
Crossopsora mateleae Dale (Brazil, Trinidad, Central America).
On Bignoniaceae
1. On Xylophragma sp. Minas Gerais
Crossopsora crassa Buriticd & Hennen (Brazil).
On Bixaceae
1. On Bixa, anamorph paraphyses incurved
Crossopsora bixae Buriticd (Brazil, Colombia).
On Leguminosae
1. On Hymenaea, anamorph in Peridipes
Crossposora hymenaeae Dianese et al. (Neotropics)
On Malpighiaceae
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1. On Byrsonima, uredinia paraphyses short, spore walls with irregular, elongated verrucae, and smooth
areas Crossopsora notata (Arthur & Johnson) Arthur (Neotropica).
1. On Byrsonima, uredinia paraphyses long and thick, spore wall uniformly echinulate
Crossopsora byrsonimatis (P. Hennings) R. Peterson (Neotropica) .
On Piperaceae
1. On Piper, anamorph paraphyses hyaline, flexuous
Crossopsora piperis R. Berndt et al.
Malupa piperium (H. Sydow) Buriticad & Hennen (Brazil, Ecuador).
On Solanaceae
1. On Cyphomandra and Solanum, anamorph with long, thin paraphyses
Crosopsora uleana (H. & P. Sydow) R. Peterson (Brazil, Ecuador,
Colombia).
On Vitaceae
1. On Cissus, anamorph in Physopella
Crossopsora wilsoniana (Arthur) Arthur (Northern S America, C
America, West Indies).

CROSSOPSORA ANGUSTA Joerstad, Arkiv. Bot. Ser. 2, 3: 448. 1956. TYPE on Echites sulphurea

Velloso from Brazil, Mato Grosso: Cuiabd, 19 June 1922, Malme sn. (?/?,IIpe/IIl).

Anamorph
Malupa joerstadae Buriticd & Hennen in Buritica, Rev. Acad. Colomb. Cienc. 23: 411. 1999.
TYPE on Echites sp. from Brazil, Sdo Paulo: Luis Antonio, Horto Florestal, 8 July 1983, J.
F. Hennen et al. (IBI-14677).
On Apocynaceae:

Echites sulphurea Velloso, Mato Grosso (Joerstad, 1956: 448).

?Echites sp., Sdo Paulo (Buriticd, 1999: 411; IBI-14676).

Crossopsora angusta has been reported only from Brazil.

Spermogonia ansd aecia unknown. Uredinia on abaxial side of leaves, subepidermal in origin,
erumpent by a small pore, pale yellowish, hymenium concave; paraphyses peripheral, 27-32 x 5-9 um,
incurved, outer wall 4-6 pum thick, yellowish, inner wall thinner; urediniospores 26-30(-36) x 19-24 um,
ellipsoid, wall uniformely 1-1.5 um thick, finely echinulate, yellowish, germ pores 4-5, more or less
equatorial. Telia in small groups on spots up to 2 mm across on abaxial side of leaves, telia in the form of
filiform rods up to 2 mm long and 30-44 um across, dark brown; paraphyses peripheral, 80-150 x 3-5 um,
straight, outer wall 2-3 pm thick, yellowish; teliospores 23-45 x 7-10 um (fide Joerstad), 40-56 x 5-8 um (fide
Buriticd), in rows, the rows grouped into rods 5-6 spores across, spore walls evenly 1-1.5 pm thick, germ pore
1, in the upper end of the spore (Joerstad, 1956; Buritica, 1999).

Joerstad (1956) described only telia for Crossopsora angusta and reported that it was very similar to
Crossopsora stevensii H. Sydow from Guyana and Trinidad. Buritica (1999) first described an anamorph of
Crossopsora angusta and reported the two species could be identified by the length of the peripheral
paraphyses in the uredinia: those of Crossopsora angusta are 80 pm long while those of C. stevensii are less
than 80 um long. An unconnected anamorph, Malupa condylocarpi, also from Brazil, has paraphyses 100 um
or more long.

CROSSOPSORA ASCLEPIDIACEAE Buriticd & Hennen in Buritica, Rev. Acad. Colomb. Cienc. 23:
408. 1999. TYPE on undetermined Asclepiadaceae genus, from Brazil, Bahia: ca 20 km. N of
Victoria de Conquista, 9 Mar 1984, J. F. Hennen & M.M. Hennen-84-227. (2/?,IIpe/IIl).

Anamorph
Malupa peckoltiae (Sydow) Buriticd & Hennen in Buriticd, Rev. Acad. Colomb. Cienc. 23: 409.

1999.

= Uredo peckoltiae Sydow, Ann. Mycol. 1: 332. 1903. TYPE on Peckoltia pedalis
Fournier, Asclepiadaceae, from Brazil: Goias, place and date?, Gardner s.n.

= Uredo apocynaceae Hennings, Hedwigia 48: 3. 1908. TYPE on Cyathostelma sp.,
from Brazil, Sdo Paulo: Serra de Cantareira, Mar 1903, Puttemans-694.

On Asclepiadaceae
Cyathostelma sp., Sdo Paulo (Sydow,. 1903: 332; as Uredo apocynaceae).

Peckoltia pedalis Fournier,: Goais (Sydow, 1903: 332; as Uredo peckoltiae)
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Schubertia grandiflora Martius, Para (Albuquerque-779, reported as Crossopsora mateleae Dale,
Albuquerque, 1971).

Undetermined genus, Bahia (IBI-13467); Minas Gerais (IBI-16429, -16432).

Crossopsora asclepiadaceae has been reported from Brazil and perhaps Cuba. Joerstad (1956)
reported Uredo peckoltiae from Cuba on Poicillopsis oblongata (Grisebeck ) Sclecthtendahl, Asclepiadaceae,
which may be an anamorph of Crossopsora asclepiadaceae.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, single or in circular groups,
subepidermal in origin, 0.1-0.3 mm across, opening by a pore, hymenium concave, paraphyses united below,
36-60 x 6-9 um, numerous, peripheral, straight to curved, wall, to 4 um thick dorsally, and up to 12 pm thick
apically, yellowish; Malupa-spores 27-32(-45) x 20-23(-26) um, variable in size and shape, globoid, obovoid,
ellipsoid to broadly ellipsoid, wall uniformly 1-1.5 pm thick, uniformly and finely echinulate, pores 2-4, more
or less equatorial or obscure; telia on the abaxial side of leaves, filiform, dark brown, paraphyses 30-50 x 6-8
um, peripheral, slightly curved, wall up to 4 um thick, yellowish; teliospores in vertical rows, the rows stuck
together forming columns 7-8 spores across, teliospores 30-36 x 8-12 um, oblong, wall uniformly ca 1 um
thick, yellowish, pore below the equatorial region, germination without dormancy.

CROSSOPSORA BIXAE Buriticd, Caldasia 12: 166. 1978. TYPE on Bixa orellana Linnaeus from
Colombia, Meta: 26 km from San Juan de Arama to Vista Hermosa, 10 Jan 1976, P. Buriticd-76-
056. (2/?,II/111).
Anamorph
Malupa bixae (Arthur) Buriticd, Rev. I. C. N. E. Medellin 5: 188. 1994.
= Uredo bixae Arthur, Mycologia 7: 327. 1915. TYPE on Bixa orellana Linnaeus from
Puerto Rico, Adjuntas, 2 Mar 1913, F. L. Stevens-462.
On Bixaceae:
Bixa orellana Linnaeus, Amazonas (J.F. &M.M.Hennen-s.n., 1982), Para (PUR-F18712).
Buritica (1999) recorded Crossopsora bixae also from Colombia, and Puerto Rico.
Spermogonia and aecia unknown. Uredinia on both sides of leaves, mostly on abaxial side, scattered
or in small groups, subepidermal in origin, opening by a small pore; paraphyses peripheral, 38-44 x 7-9 pm,
slightly curved, elevated on hyphoid tissue, wall 5-8 um thick dorsally, yellowish; urediniospores 30-34 x 23-
26 um, obovoid to ellipsoid, wall evenly 1 um thick, yellowish, echinulate, germ pores 5(-6), equatorial or ?
2and supraequatorial. Telia as the uredinia but teliospores adherent in filiform columns 2-3 mm long x 40-50
pm across, brownish; teliospores 35-45 x 8-11 um, rectangular, wall 0.5-1 pm thick, smooth, yellowish, germ
pore 1, equatorial.
A coloring agent (annatto) from the seeds of Bixa orellana has been used since prehistoric times in
the Amazonian regions of South America.

CROSSOPSORA BYRSONIMATIS (P. Hennings) R.S. Peterson, Rept. Tottori Mycol.Inst. Japan 10:
210. 1973. (0/Ice,IIpe/III).
= Cronartium byrsonimatis P. Hennings, Hedwigia 48: 2. 1908. TYPE on Byrsonima
coccolobifolia Humboldt, Bonpland & Kunth from Brazil, Sdo Paulo: Morro Pellado, July
1904, Puttemans-1140.
Synanamorphs
AECIDIUM BYRSONIMATIS P. Hennings, Hedwigia 34: 101. 1895. LECTOTYPE on
Byrsonima sp. from Brazil, Goids, Maranhdo, Sept. 1892, E. Ule-1924. (0/L,2/?).
= Aecidium byrsonimaticola P. Hennings, Hedwigia 34: 322. 1895. TYPE on Byrsonima
sp. from Brazil, Goids, Ule-2150.
= Endophyllum singulare Dietel & Holway, in Holway, Bot. Gaz. (Crawfordsville) 31:
336. 1901. TYPE on Byrsonima sp. (recorded mistakenly as “ericaceous plant’)
from Mexico, Jalisco, M. E. Jones s. n.
= Aecidium singulare (Dietel & Holway) Arthur, Amer. J. Bot. 5: 540. 1918. TYPE
same as for Endophyllum singulare.
= Aecidium byrsonimae Kern & Kellerman, J. Mycol. 13: 24. 1907. TYPE on
Byrsonima crassifolia (Linnaeus) Humboldt, Bonpland & Kunth from Guatemala,
Dept. Baja Verapaz, Sierra de las Minas, 10 Mar 1905, Kellerman-4325.
On Malpighiaceae:
Byrsonima crassifolia (Linnaeus) DeCandolle, Sdo Marcos, Rio Branco (Sydow, 1916:
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71).

Byrsonima sericea DeCandolle, Rio de Janeiro (Dietel, 1899: 257).

Byrsonima sp., Amazonas (Hennings, 1904B: 168), Goids, Maranhdo (Hennings, 1895A:
101; 1895B: 322), Para (Hennings, 1909: 101).

Aecidium byrsonimatis has been reported also from Venezuela, Trinidad, Central America
and Mexico.

Spermogonia densely and equally distributed on both sides of leaves and stems on
deformed, systemically infected shoots, subcuticular, at first yellow-brown, finally chestnut-brown.
Aecia scattered among the spermogonia, cylindrical, sometimes up to 1-3 mm high, white; peridial
cells firmly united in regular rows, 36-65 x 20-30 um, rhomboid, outer facing wall 3-4 um thick,
smooth, inner facing wall 5-7 um thick, coarsely verrucose; aeciospores 28-55 x 22-35 um, angular
ovoid, ellipsoid, or oblong, often apiculate, wall 2-3.5 um thick at sides, often thicker at the base,
apex usually greatly thickened 5-24 um, yellowish-brown (P. Sydow & H. Sydow, 1923).
Aecidium byrsonimatis is almost certainly the aecial anamorph of Crossopsora byrsonimatis,
although no experimental inoculations have been reported.

Malupa notata (Arthur) Buritica in Buritica & Pardo-Cardona, Rev. Acad. Colombiana Cienc. 20:
219. 1996. . We have reidentified the host of Uredo alibertiae P. Hennings as Byrsonima
sp., Malpighiaceae, and the rust as an anamorph of a Crossopsora. The host was originally
misidentified as Alibertia elliptica, Rubiaceae (P. Hennings. 1896. Hedwigia 3: 254). If
Uredo alibertiae turns out to be an anamorph C. byrsonimatis, then Uredo alibertiae would
have nomenclatural priority over U. notata Arthur.
= Uredo notata Arthur, Mycologia 9: 89. 1917. TYPE on Byrsonima crassifolia

Linnaeus) DeCandolle from Puerto Rico, Mayaguez, 7 Mar 1916. Whetzel &
Olive.
= Uredo amicosa Arthur, Bull Torrey Bot. Club 45: 121. 1919. TYPE on Byrsonima
crassifolia from Puerto Rico, Mayaguez, 29 Mar 1917. H. E. Thomas-264. The
host was mistakenly reported originally as Chrysophyllum cainito Linnaeus,
Sapotaceae.
On Malpighiaceae:

Byrsonima affinis H. Anderson, Minas Gerais (IBI-12632A).

Byrsonima coccolobifolia Humboldt, Bonpland & Kunth, Minas Gerais (IBI-12643), Sdo Paulo
(Hennings, 1908: 2, IBI-15050).

Byrsonima crassifolia Humboldt, Bonpland & Kunth, Para (IBI-13242).

Byrsonima densa , Maranhao (IBI-15625).

Byrsonima fagifolia, Minas Gerais (IBI-12779).

Byrsonima intermedia Jussieu, Mato Grosso do Sul (IBI-13343), Minas Gerais (IBI-12801), Sao
Paulo (IBI-12559).

Byrsonima pachyphylla, Goais (IBI-13665).

Byrsonima sp., Amapa (IBI-16083), Mato Grosso (IBI-16751), Minas Gerais (IBI-14495), Para
(IBI-16039), Sdo Paulo (IBI-12596).

Crossopsora byrsonimatis has been reported from southern Brazil to Mexico.

CROSSOPSORA CRASSA Buritica & Hennen in Buriticd, Rev. Acad. Colomb. Cienc. 23: 411. 1999.
TYPE on Xylophragma myriantha (Chamisso) Sprague from Brazil, Minas Gerais: S W of
Leopoldina on highway to Juis de Fora, 14 Nov 1976, J. F. Hennen & M. M. Hennen-76-648 (1BI-
12821). (2/?,1I/110).

Anamorph
Malupa crassa Buritica & Hennen in Rev. Acad. Colomb. Cienc. 23: 411. 1999. TYPE same as

for Crossopsora crassa.

On Bignoniaceae
Xylophragma myriantha (Chamisso) Sprague, Goias (IBI-13226), Minas Gerais (IBI-12809, -

12821, -12812), (Buritica, 1999: 412).
Crossopsora crassa has been reported only from Brazil.
Spermogonia and aecia unknown. Uredinia scattered or in groups of 2 to 5 on abaxial side of leaves,
subepidermal in origin, hymenium semiconcave, deeply immersed, crater-form; paraphyses 30-35 9-12 um,
peripheral, raise up by hyphoid tissue, branched, septate, curved; wall irregulatly thickened, dorsally and
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apically to ca 6 um, the inner wall less; urediniospores 31-39 x 18-23 um, obovoid, wll 0.5-1.0 um thick,
occasionally 1-2 at the apex, finely echinulate, germ pores 2, one at the apex, one at the base. Telia on the
abaxial side of leaves, scattered singly or in small groups, subepidermal in origin, surrounded by hyphoid
tissue, hymenium flat; teliospores in laterally united, long rows, that form columns or hair-like filaments 5-6
spores across ( 40-45 pm wide) and up to 1 mm long; teliospores 35-45 x 9-11 um, cuboid to rectangular,
walls cinnamonm-brown, outer facing wall ca 2 um thick, inner facing wall 1 um thick, germ pore 1, in outer
facing wall, germination without dormancy (Buriticd, 1999).

CROSSOPSORA HYMENAEAE Dianese, Buriticd, & Hennen, Fitopatol. bras. 19: 589. 1994. TYPE on

Hymenaea stigonocarpa Martius from Brazil, Goids: between Rialma and Rianopolis, 16 July 1979,

J. F Hennen & M. M. Hennen-79-178 (IBI-13654). (?/?,1Ipe/IIl).

= Crossopsora hymeneae Buriticd & Hennen in Buriticd & Pardo-Cardono, Rev. Acad.

Colombiana Cienc. 20: 213. 1996. TYPE same as for Crossopsora hymenaeae Dianese,
Buriticd & Hennen.
Anamorph
Peridipes hymenaeae (Mayor) Buriticd & Hennen in Buritica & Pardo-Cardono, Rev. Acad.
Colombiana Cienc. 20: 213. 1996,
= Uredo hymeneae Mayor, Mem. Soc. Neuchatal Sci. Nat. 5: 586. 1913. TYPE on
Hymenaea sp from Colombia, Antioquia: between Sabaletas and Titiribi, 15 Sept.
1910, E. Mayor-149.
On Leguminosae:
Hymenaea stigonocarpa Martius, Distr. Fed., Mato Grosso (IBI-16721; Dianese et al., 1994).
Hymenaea sp., Goias (IBI-16659), Mato Grosso do Sul, Minas Gerais (IBI-16368; Dianese et al.,
1994), Sio Paulo (IBI-14699).

Peridipes hymenaeae, as Uredo hymenaeae, an anamorph of Crossopsora hymeneae, has been
reported also from Colombia, Central America, The West Indies, and. Mexico.

Spermogonia and aecia unknown. Uredinia 0.3-0.7mm across, on the abaxial side of leaves,
scattered or in loose groups on brownish spots, subepidermal in origin, opening by an irregular central pore in
the overarching epidermis, powdery, dark cinnamon-brown, peridium hyphoid, paraphyses in hymenium 40-
48 x 9-12(-17) pum, cylindrical, flexuous, wall thin, occasionally 2-3 um thick at apex; urediniospores {26-
)29-33(-39) x (13-)16-17(-20) um, obovoid or ellipsoid, wall 1 um at sides, 2-4 um thick at apex, moderately
echinulate, pores (2-)3-4, superequatorial. Telia scattered on the abaxial side of leaflets, subepiermal in
origin, erumpent as filiform columns, or mostly developing in old uredinia, dark brown, teliospores in groups
of rows united to form a colum, individual spores 26-32 x 7-10 pum, rectangular, wall ca 1 um thick,
cinnamon-brown, those on the outside minutely roughened, germ pore 1, near the end of the spore (Buritica et
al., 1996).

CROSSOPSORA MATELEAE Dale, Commonw. Mycol. Inst. Mycol. Papers 59: 4. 1955. TYPE on
Matelea viridifolia (Meyer) Woods from Trinidad: River State, Diego Martin, 4 Mar 1947, W. T.
Dale-1335. (?/?,1I/II).

On Asclepiadaceae:

Oxypetalum appendiculatum Martius, Sao Paulo (de Carvalho, 2001: 74; IBI-18337).

Crossopsora mateleae has been reported also from The West Indies and Central America, and on
Gonolobus, Macroscepis, and Matelea.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, in groups, cinnamon-brown;
supepidermal in origin, opening by a pore, hymenium concave, without intrasoral paraphyses, peripehral
paraphyses 25-58 x 8-9 um, dorsal wall up to 5 um thick; urediniospores 29-33(-37) x 20-33 um, angular,
ellipsoid to broadly ellipsoid, wall uniformly 1 um thick, finely echinulate, cinnamon-brown; germ pores 3-5,
more or less equatorial. Telia on the abaxial side of leaves, scattered singly, filiform, dark coffee-brown;
paraphyses 21-35 x 6-9 pm, peripheral, straight, wall to 5 um thick, yellowish; teliospores 40-55 6-9 um,
rectangular, in long vertical rows, wall uniformly 1 pm thick, yellowish, germ pore 1, below the equator,
germination without dormancy; teliospores coherent in long columns 5-7 spores across (Dale, 1955).

CROSSOPSORA NOTATA (Arthur & J.R. Johnston) Arthur, N. Amer. Flora 7: 695. 1925.
= Cronartium notatum Arthur & J.R. Johnston, Memm. Torrey Bot. Club. 17: 114.1918. TYPE



66

on Byrsonema crassifolia (Linnaeus) deCandolle from Cuba, Las Tunas, 29 Mar 1916, J.
R. Johnston. (?/?,II/III).
Anamorph
Malupa miuma Buritica, Rev. Acad. Colombia Cienc. 23: 414. 1999. TYPE same as for
Cronartium notatum listed above.
On Malpighiaceae:
Byrsonima cocclobifolia Humboldt, Bonpland & Kunth, Minas Gerais, Federal District (Buritic4,
1999: 415).

Byrsonima coriacea DeCandolle, Para (Albuquerque, 1971: 147; IAN-492).

Byrsonima crassifolia Humboldt, Bonpland & Kunth, Para (Albuquerque, 1971: 147).

Byrsonima intermedia Jussieu, Sao Paulo (Jackson, 1931: 361). Mato Grosso do Sul (Buritica,

1999: 415).

Byrsonima rotunda Grisebach, Federal District (Buritica, 1999: 415).

Byrsonima sp., Para (IAC-8232). Sao Paulo, Minas Gerais (Buriticd, 1999: 415).

Crossopsora notata has been reported also from Cuba and perhaps Central America.

Spermogonia and aecia unknown. Uredinia scattered singly or occasionally in small groups, pale
cinnamon-brown, subepidermal in origin, opening by a slit, hymenium concave, paraphyses peripheral, 25-35
pum, straight, rarely curved, then 58-65 x 10-12 um, wall 6-8 um thick, yellowish; urediniospores 42-46 x 27-
34 um, obovoid to ellipsoid, wall 3-4 um thick, occasionally 6-8 um thick in apex, yellowish, prominently,
irregularly verrucose, verrucae in irregular groups and in lines with smooth areas, germ pores 2-3(-4),
supraequatorial. Telia on the abaxial side of leaves, scattered singly, paraphyses peripheral, 25-35 pm long,
subtended by hyphoid tissue surrounding the sorus; teliospores adherent laterally and end to end in long rows
forming filiform, hair-like, coffee-brown columns, 5-8 spores across, individual spores 55-65 x 30-36 um,
rectangular to ellipsoid, outer facing walls 4-6 um thick, yellowish, smooth, germ pore 1, near the apical end
of spore; germination without dormancy.

Crossopsora opposita Sydow, see CROSSOPSORA ULEANA (H. Sydow & P. Sydow) R.S. Peterson.

CROSSOPSORA PIPERIS Berndt, R., F. Freire, and C. N. Bastos, Mycotaxon 83: 266. 2002. TYPE on
Piper hostmannianum from Brazil.
Anamorph
Malupa piperinum (Sydow) Buriticad & Hennen, Rev. Acad. Colomb. Cienc. 23: 412. 1999.
= Cerotelium piperinum Sydow, Ann. Mycol. 37: 318. 1939. TYPE on Piper sp. cf.
pastasani Diels (Piperaceae), from Ecuador, Napo-Pastaza, 21 Feb 1937, Sydow-
883. Telia not described.
= Uredo piperinum (Sydow) Berndt, R., F. Freire, and C. N. Bastos, Mycotaxon
83:266. 2002.
On Piperaceae
Piper hostmannianum
Piper sp., Rio de Janeiro (Buriticd & Hennen, 1999: 412: Puttemans-1959).
We found a few telia of Crossopsora in Puttemans' specimen but not enough for a good type.
Hopefully a new collection with sufficient telia will be found so that this anamorph species can be placed in
Crossopsora.

CROSSOPSORA ULEANA (H. Sydow & P. Sydow) R.S. Peterson, Rept. Tottori Mycol. Inst.(Japan) 10:
221. 1973. (2/?,IIse/1II).
= Cronartium uleanum H. Sydow & P. Sydow, Ann. Mycol. 14: 70. 1916. TYPE on
Cyphomandra sp, Solanaceae, from Peru (probably currently Brazil), Rio Acre, Seringal
Auristella, May 1911, Ule-3422.
= Crossopsora opposita Sydow, Ann. Mycol. 37: 319. 1939. TYPE on Solanum theobromophyllum
Bitter (7= Solanum anceps Ruiz & Pavon) from Ecuador, Tungurahua: near Bands,
Hacienda San Antonio, 12 Jan 1938, H. Sydow-717.
Anamorph
Malupa montesina Buriticd, Rev. Acad. Colombia Cienc. 23: 415. 1999. TYPE same as for
Cronartium uleana given above.
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On Solanacae:

Cyphomandra sp., Rio Acre (Sydow, 1916A: 70).

Crossopsora uleana has been reported also on Solanum and from Peru, Colombia and Ecuador.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, mostly on abaxial side, in
circular groups, subepidermal in origin, deeply embeded, opening by a pore; paraphyses peripheral, 28-70 x
7-11 pm, wall irregularly thickened 2-4 pm, yellowish; urediniospores sessile, 26-30 x 19-24 um, obovoid to
ellipsoid, wall 1-1.5 um thick, uniformly echinulate, yellowish, germ pores probably 3, supraequatorial. Telia
by the uredinia, hymenium flat to slightly concave, originating deep in host tissue; paraphyses 80-110 x 5-8
pum, flexuous, wall 2-4 um thick, yellowish, peripheral at the opening of the sorus originating from hyphoid
tissue below; teliospores in long linear rows, forming filiform columns 1-3 mm long, 10 teliospores across,
teliospores 60-80 x 6-8 um, linear, wall more or less uniformly less than 1 um thick, cinnamon-brown, germ
pore 1, supraequatorial.

The long, narrow teliospores aid in identifying Crossopsora uleana.

We include this record from an area reported originally to be in Peru close to Brazil but the current
border probably puts the collection site in Brazil. New collections are needed to determine if this rust occurs
in Brazil.

Ctenoderma
Ctenoderma cristatum (Spegazzini) H. Sydow & P. Sydow, see SKIERKA CRISTATA Mains.

CUMMINSIELLA Arthur,
Bull. Torrey Bot. Club 60: 475. 1933. TYPE SPECIES, Uropyxis sanguinea Arthur on Mahonia sp.
(Berberidaceae) from The United States of America. See McCain & Hennen (1982) for a monograph of the
species of Cumminsiella. Family Pucciniaceae.

Spermogonia subepidermal, Group V (type 4). Aecia with Aecidium morphology, subepidermal in
origin, erumpent, with peridium, aeciospores catenulate, verrucose. Uredinia subepidermal in origin, with or
without paraphyses, urediniospores borne singly on pedicels, walls echinulate or verrucose, pores mostly
zonate. Telia subepidermal in origin, erumpent, teliospores 2-celled, borne singly on pedicels, wall
pigmented, often bilaminate, the surface variously sculptured, germ pore 2 in each cell, metabasidia external.

Eight species have been reported, all on Mahonia or Berberis {Berberidaceae), all autoecious and
macrocyclic, and all native to North and South America.

CUMMINSIELLA SANTA McCain & Hennen, Systematic Bot. 7: 49. 1982. TYPE on Berberis sp.,

Berberidaceae, from Brazil, Santa Catarina: ca 60 km S of Lajes on highway 116, 27 Nov 1976, J.

Hennen & M. Hennen-76-739, IBI-12913. (?/?,IIpe/III).

Cumminsiella santa has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil.

Spermogonia, aecia, and uredinia not reported. Urediniospores mixed in telia, 23-26 x 14-18 um,
obovoid, wall ca 1 um thick, verrucose, colorlessd to pale cinnamon-brown, pores 3-4, equatorial. Telia
mostly on abaxial side of leaves, scattered, 0.3-0.5 mm across, blackish-brown, teliospores 24-29 x 23-25 um,
broadly ellipsoid, broadly rounded above and below, slightly constricted at the septum, wall (1-)1.5-2 um
thick, but 2.5-4 um thick over pores, chestnut-brown, two layered, outer layer minutely verrucose, pores 2 in
each cell, opposite, next to the septum in each cell, pedicel 25-80 um long, 4-5 um wide near spore, wider and
thicker walled distally, then thinner-waled and verrucose towards the base. not collapsing laterally. (McCain
and Hennen, 1982).

Cumminsiella santa differs from the seven other species of Cumminsiell because of the near absence
of teliospore surface roughness and its relatively thin-walled urediniospores. Only two other species have
been reported from South America, Cumminsiella antarctica and C. stolpiana. Both of these have been
reported only from far south in Argentina and Chile. Unlike the other six specoies these have pedicels that
swell greatly in liquid mounts.

Cystingophora Arthur,
N. Amer. Flora 7: 131. 1907. TYPE: Cystingophora hieronymi (Spegazzini) Arthur (= Ravenelia hieronymi
Spegazzini).
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Arthur proposed the genus Cystingophora for species of Ravenelia that have an Aecidium anamorph
but it is no longer used as a genus.

Cystingophora hieronymi (Spegazzini) Arthur, see RAVENELIA HIERONYMI Spegazzini.
Dasturella divina (H. Sydow) Mundkur & Kheswala, see KWEILINGIA DIVINA (H. Sydow) Buritica.

DASYSPORA Berkeley & Curtis,
J. Philadelphia Acad. Sci. ser. 2; 2: 281. 1853. TYPE SPECIES: Dasyspora gregaria (Kunze) P. Hennings

(D. foveolata Berkeley & Curtis).

Spermogonia subepidermal, type 5. Aecia and uredinia unknown, probably not produced. Telia
subepidermal in origin, erumpent; spores 2-celled by horizontal septum, borne singly on pedicels, wall
pigmented, beset with rod-like verrucae, germ pore 1 in each cell, metabasidium external.

Dasyspora gregaria occurs in the American tropics on Xylopia spp. (Annonaceae). Dasyspora
differs from Puccinia in the type of spermogonium. The reported “hyphoid” aecium is an alga (Hennen and
Figueiredo, 1981).

DASYSPORA GREGARIA (G. Kunze) P. Hennings, Hedwigia 35: 231. 1896. (0/-,-/III),(-/-,-/1II).

=Puccinia gregaria G. Kuntze in Weigelt exsicc., 1827 (?), date of issue uncertain. Type: On
Xylopia sp. (Annonaceae), Surinam, Weigelt s.n. (Holotype B, n.v., isotypes issued in
Weigelt’s exsicc. by Kunze, PUR, NY, etc.).

=Dasyspora foveolata Berkley & Curtis, J. Acad. Nat. Sci. Philadelphia IT. 2: 281. 1853.
Type: a duplicate of the Weigelt specimen listed above for P. xylopiae G. Kuntze but
separated from the original collection by Schweinitz (Holotype K, isotypes PH, PUR).

[Aecidium foveolatum Berkeley & Curtis as “Schweinitz MSS”, J. Acad. Nat. Sci. Philadelphia  II.

2: 281. 1853, nom. ambig. Type. same as listed above for D. foveolata. The name probably

applies to an associated alga, Stomatochroon sp.]

=Puccinia compacta Thuemen, Flora 1875. 364. Type. An isotype of P. gregaria G. Kuntze
but with erroneous label. Not P. compacta Berkeley, 1855.

=Puccinia winteri Pazschke, Hedwigia 29: 158. 1890. Type. On Xylopia sp. Brazil: Rio De
Janeiro, Aug 1887, Ule 98 (Holotype, B, n.v., isotypes issued as Pazschke Fungi europaei
et extraeuropaei, cent. 37, no. 3662. n.v.).

=Puccinia foveolata (Berkeley & Curtis) P. Hennings, Hedwigia 34: 95. 1895.

Oidium parasiticum Kunze in ex P. Hennings, Hedwigia 35: 231. 1896, probably applies to an
associated alga, Stomatochroon sp.

=Dicaeoma winteri (Pazschke) O. Kuntze, Rev. Gen. 3 3. 471. 1898.
Dasyspora gregaria has been reported as widespread in the Neotropics
Spermogonia when produced epiphyllous in small groups. Aecia and uredinia not produced. Telia
hypophyllous grouped opposite the spermogonia, or alone, blackish brown, pulvinate becoming pulverulent,
spores (27-)30-34(-37) x (19-)22-24(-28) um, oblong, wall 1.5-2(-2.5) um thick, closely tuberculate in the
mid-region with the tubercles discrete or united in various patterns, beset basally and apically with rod-like
(3-)5-6(-8) um long processes furcated apically in short branches at least in part, chestnut-brown, pores not
seen, pedicel slender, thin-walled, colorless, to 40 um long, or often broken much shorter.
On Annonaceae:
Xylopia aromatica (Lamarck) Martius, Apiai (IBI-17075, 90-32Goias (PUR-F8700), Mato Grosso
(PUR-F18202; Hennen & Figueiredo, Mycologial981: 350), Sdo Paulo (IBI-17201).
Xylopia frutescens Aub., Pernambuco(IBI-15546).
Xylopia grandiflora Saint-Hilaire, Mato Grosso (Joerstad, 1956: 448), Rio de Janeiro (Hennings,
1896: 230), Sdo Paulo (Viégas, 1945: 27; Joerstad, 1956: 448; IAC-3328).
Xylopia ocrantha Martius, Bahia (Viégas, 1945: 27; IAC-3039; IBI-2272).
Xylopia sp., Amapa (IBI-15994), Amazonas (IBI-17349), Apiai (IBI-15944),
Federal District (IBI-12672), Goias (PUR-F18771), Maranhao (PUR-F18774), Mato Grosso
do Sul (IBI-14323), Minas Gerais (IBI-1587), Para (IBI-13625), Pernambuco (Batista &
Bezerra,1960: 8; IBI-15586), Sdo Paulo (IAC-3188; IBI-15769).
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Dasyspora gregaria is a common rust on Neotropical species of Xylopia. Even phanerogamic
herbarium specimens have yielded a number of Dasyspora gregaria specimens. Only about half of the telial
sori are associated with spermogonia within a population. This may indicate heterogeneity in self fertility and
sterility.

Hennen & Figueiredo (1981) discovered that a bright yellow orange zoosporangial stage of an alga,
Stomatocroon sp, that is often associated with sori of this rust, has been mistakenly reported at various times
to be an aecial or uredinial anamorph of this species. This alga was thought at one time to be a hyphoid
aecium.. The symbiotic relationship between these two organisms is unknown. Close relatives of this alga
have been mistaken for fungi several times (Reynolds, 1987?).

Although germination pores are not visible in the teliospores, we have seen a metabasidium
emerging form each end of spores indicating that one apical pore occurs in the upper probasidial cell and one
basal pore is in the lower cell next to the pedicel.

This species could be placed in Puccinia but because of the unique teliospore wall sculpture of
coarse tubercles around the sides that merge into larger bifurcated processes at each end of the teliospores, we
keep it as a separate genus.

Dendroecia Arthur,
Result. Sci. Congr. Bot. Vienne p. 340. 1906. TYPE SPECIES: Dendroecia farlowiana Dietel Arthur (=
Ravenelia farlowiana Dietel).
Arthur proposed Dendroecia for short cycled species of Ravenelia but it is no longer in use.

Dendroecia lysilomae (Arthur) Arthur, see RAVENELIA LYSILOMAE Arthur var. LYSILOMAE.

DESMELLA H. Sydow & P. Sydow,
Ann Mycol. (Berlin) 16: 241. 1919. TYPE SPECIES Desmella anemiae H. Sydow & P. Sydow, on Anemia
tomentosa from Brazil. See below.

See description of Desmella anemiae below.

Desmella, for which we believe only one species is known, D. anemiae, occurs only in the
Neotropics and recently was reported from Hawaii. It has been found on about 21 different genera of ferns.
The genus is characterized by producing sori that originate in substomatal chambers of the host leaflets
(pinnae). Sporogenous cells are formed that emerge through the stomata and produce uredinio- and
teliospores suprastomataly. Several special haustorial hyphae extend from the substomatal sorus and
terminate as well developed haustoria within epidermal cells on the adaxial side of the leaf opposite the sorus.
The teliospores are two-celled by a vertical to oblique septum and with colorless walls that are thickened
distally.. Spermogonia and aecia are unknown.

These very simple thalli of Desmella that consist only of one sorus and a few specialized haustorial
hyphae resemble the very similar simple thalli of certain Hemileia species in India.

DESMELLA ANEMIAE H. Sydow & P. Sydow (as “ANEIMIAE”), Ann. Mycol. 16: 241. 1918.
LECTOTYPE on Anemia tomentosa var. fulva (Schizaeaceae) from Brazil, Santa Catarina: Tubarao,
Ule-515. Lectotype chosen here. (?/2,II/III).
Anamorph
Caeoma mbatobiensis Spegazzini, Anal. Soc. Cient. Argentina 17: 96. 1884. TYPE on ?Pteris
sp., from Paraguay, near Mbatobi, July 1883, B. Balansa-3866. This anamorph species
needs to be transferred to Wardia, another anamorph genus.

= Caeoma superficiale Spegazzini, Anal. Soc. Cient. Argentina 17: 96. 1884. TYPE on
Blechnum sp. from Paraguay, near Mbatobi, July 1883, B. Balansa-3882.

= Uredo gymnogrammes P. Hennings, Hedwigia 34: 337. 1895. TYPE on Gymnogramna sp.
from Brazil, Santa Catarina, ?date?, Alfr. Moeler-s.n.

= Uredo aneimiae P. Hennings, Hedwigia 35: 255. 1896. LECTOTYPE, the same as for
Desmella anemiae H. Sydow & P. Sydow.

= Uredo blechnicola P.Hennings, Hedwigia 43: 165. 1904. TYPE on Blechnum voluble from
Brazil, Rio Jura, Jurua-Mirim, August 1901, Ule-3141.

= Uredo nephrolepidis Dietel, Mem. Soc. neuchateloise Sci. nat. 5: 576. 1913. TYPE on
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Nephrolepis pendula Raddi. from Colombia, Antioquia: from Angelopolis to Guaca, 12
Sept, 1910, Mayor-151.

= Desmella gymnogrammes H. Sydow & P. Sydow, Ann. Mycol. 16: 242. 1918. TYPE, see
Uredo gymnogrammes above, telia not described.

= Desmella mbatobiense H & P. Sydow, Ann. Mycol. 16: 241. 1918. TYPE, see Caeoma

mbatobiensis above, telia not described.

= Desmella superficialis H. Sydow & P. Sydow, Ann. Mycol. 16: 242. 1919. TYPE, see

Caeoma superficiale above, telia not described.
= Desmella superficialis Kern in Stevenson, Fungi of Puerto Rico, Contr. Reed Herb. P. 264.
1975. TYPE, see Caeoma superficiale above, telia not described. On Pteridophytes:
Schizaeaceae, Blechnaceae, and Thelypteridaceae (Polypodiaceae): Anemia fulva
(Cavanilles) Swartz (Schizaeaceae), Sao Paulo (Jackson, 1926:
140).
On ferns

Anemia tomentosa Swartz, Santa Catarina (PUR-F1240).

Anemia sp., Minas Gerais (Thurston, 1940: 293), Rio de Janeiro(Maublanc & Rangel, 1915: 15),
Rio Grande do Sul (Lindquist & Costa Neto, 1963: 112).

Blechnum sp. (Blechnaceae), Amazonas (Hennings, 1904: 165).

Gymnogramma sp. (Polypodiaceae), Santa Catarina (Hennings,1895: 337).

Nephrolepis sp., Sdo Paulo (IBI-13823).

Polypodium sp. Mato Grosso (IBI-16767), Minas Gerais (IBI-14578), Sédo Paulo (IBI-).

Thelypteris sp., (Cyclosorus dentata (Forskal) Ching (Polypodiaceae, Thelypteridaceae),) Minas

Gerais (IBI-14465), Sao Paulo (IBI-12103).

Genus undetermined, Amapa (IBI-16030), Ceara (IBI-17134).

We treat Desmella as having only one species that is wide ranging in the Neotropics from Argentina
to Mexico with a wide host range of various ferns. It has also been reported from Hawaii and has been found
on cultivated ornamental ferns in Sao Paulo State.

Spermogonia and aecia unknown. Sori originate in abaxial substomatal chambers, a small group of
sporogenous cells emerge from substomatal chambers squeeze through the stomata and produce uredinio- and
teliospores suprastomataly. Several special haustorial hyphae extend from the substomatal sorus and
terminate in well developed haustoria within adaxial epidermal cells opposite the sorus. Urediniospores (19-
)24(-27), mostly globoid; wall ca 1-2 um thick, evenly echinulate, colorless; pores obscure. Teliospores two-
celled by a vertical to oblique septum, (18-)20(-23) um high x (21-)25(-28) um wide, walls ranging from ca
1.5 um thick at base and sides to 7 um thick distally, smooth, colorless to pale yellowish.

The synonyms listed above were segregated originally because of different hosts or slight differences
in anamorph spore size, spore wall thickness, visibility of germ pores, and echinulation. These differences are
most likely due to variations in spore ages. Because of the way spores are produced on the suprastomatal sori,
spores of different ages may be placed in microscopic preparations. It may be difficult to determine if the
spores being described are mature.

We use the spelling of the specific epithet here that conforms with the conserved spelling of the host
genus Anemia. In most previous reports the spelling has been D. aneimiae.

DIABOLE Arthur,
Bull. Torrey Bot. Club 49:149. 1922. TYPE SPECIES Diabole cubensis (Arthur) Arthur, (= Uromycladium
cubense Arthur & J. R. Johnston ). Family Raveneliaceae.

Spermogonia subcuticular, type 7. Aecia and uredinia unknown. Telia subcuticular in origin,
erumpent, blackish brown, powdery; teliospores with a single pedicel that usually bears two or three distal
intercalary cells, two laterally free probasidial cells are attached distally to each intercalary cell; thus each
teliospore pedicel has four or six, laterally free probasidial cells, germ pores uncertain, perhaps in a basal pale
area of each spore, germination unknown but the metabasidium undoubtedly external. The probasidial cells
have a unique "velvety" kind of sculpture.

The type species, the only one known, has been reported from Cuba, Central America, Mexico,
Brazil, and introduced elsewhere on Mimosa spp. (Leguminosae). Diabole is one of a few genera that have
subcuticular telia. The genus presumably is related to Ravenelia or Dicheirinia, or perhaps Uromycladium
where Arthur first placed it.
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DIABOLE CUBENSIS (Arthur & J. R. Johnston) Arthur, Bull. Torrey Bot. Club 49: 194. 1922.

(0/-,-/11I).

= Uromycladium cubense Arthur & J. R. Johnston, Mem. Torrey Bot. Club. 17: 119. 1918.

TYPE on Mimosa pigra L. (nom. conserv..) from Cuba, Cienfuegos, Santa Clara, 6 Nov
1915, Johnston-191)
On Leguminosae:

Mimosa pigra L. (reported as Acacia cavenia Bentham), Mato Grosso (Joerstad, 1959: 73).

Diabole cubensis has been reported also from Cuba, Mexico, and Central America only on Mimosa
sp. We believe the host of the Brazil record reported by Joerstad (1959) is Mimosa pigra sensu lat., not
Acacia cavenia.

Spermogonia on the adaxial side of leaves, subcuticular, few in a group, type 7. Aecia and uredinia
unknown, doubtless not produced. Telia mostly on the abaxial side of leaves, subcuticular in origin,
erumpent, blackish brown, pulverent, teliospores composed of single probasidial cells 15-20 um diam, usually
slightly wider than high, borne in pairs on a common, brownish, short intercalary cell on the pedicel, typically
2 or 3 pairs of intercalary cells on each pedice,l often seen in mounts as radially arranged clusters; wall in
upper 2/3 or 3/4 of probasidial cells 1.5-2 pm thick, chestnut-brown and verrucose, verrucae small, discrete or
merging in short series, wall in basal part of cell 0.5-1 um thick, pale and smooth, pores obscure but probably
2 or 3 at the juncture of the pale and chestnut-brown areas of cell wall.

The correct nomenclature of the Mimosa host species has been confusing. Barneby (1991), in the
most thorough, modern monograph of the genus Mimosa, revised the species complex that includes M. pigra.
He included eight taxa in six species in the complex, one of which was the weedy species that is widespread
through the tropics and has been reported as the host of Diaoble cubensis. In accordance with the rule of
priority and typification of plant names in the ICBN, Barneby found that the name Mimosa pilgra L. could
not be applied to the widespread weedy species and that Mimosa pellita Humboldt & Bonpland ex Willdenow
was the correct name. But because the name Mimosa pilgra L. had been used widely for the weedy species,
under the rules of the ICBN, it was conserved in 1994 with a conserved type specimen from Mozambique and
deposited in Kew.

The conservation of the name Mimosa pilgra L was important because much research has been
published using this namefor the widespread wedy species. In an effort to find methods of biological control,
Diabole cubensis has been one of the fungi for this purpose.

cubensis has been researched as a possible biological control agent for its hosts because these Mimosa taxa
have become very agressive weeds in various parts of the Americas, Southeast Asia, Australia, and Africa.
But, It is difficult to know the most up to date names for the hosts.

Dicaeoma S. F. Gray,
Nat. Arr. Brit. P1. 1: 541. 1821. LECTOTYPE SPECIES chosen by Arthur, 1906 is Dicaeoma persicariae
Gray, a nom. nov. for Puccinia polygoni-amphibii Persoon, a heteroecious species with uredinia and telia on
Polygonum amphibium (Polygonaceae) from Europe.

Most species of Dicaeoma are now placed as synonyms of Puccinia. Arthur (1920) used Dicaeoma,
based on a confusing mixture of the variations in the morphological and ontogenic concepts of life cycles, for
nearly 270 species that were formerly placed in Puccinia. Ontogenically they are long cycled and
heteroecious, morphologically the aecia belong to Aecidium and the uredinia belong to various anamorph
genera with pedicellate spores. Later, Arthur abandoned the use of this genus and it is not used any more.

We have not included all of the many names of Dicaeoma that may be synonyms of rust species that
occur in Brazil.

Dicaeoma appendiculata (Winter) Kuntze, see PROSPODIUM APPENDICULATUM (Winter) Arthur
var APPENDICULATUM.

Dicaeoma cannae (Winter) Arthur, see Uredo cannae Winter (PUCCINIA THALIAE Dietel).
Dicaeoma claviformis (Lagerheim) Kuntze, see PUCCINIA CLAVIFORMIS Lagerheim.

Dicaeoma cressae (Lagerheim) Kuntze, see PUCCINIA TUYUTENSIS Spegazzini.
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Dicaeoma fuirenicola Arthur, see Uredo fuirenae P. Hennings (PUCCINIA FUIRENICOLA Kern)
Dicaeoma hyptidis-mutabilis (Mayor) Arthur, see PUCCINIA HYPTIDIS-MUTABILIS Mayor.
Dicaeoma insititium (Arthur) Arthur, see PUCCINIA INSITITIUM Arthur.

Dicaeoma leonotidis Arthur, see PUCCINIA LEONOTIDICOLA P. Hennings.

Dicaeoma medellinense Arthur, see PUCCINIA MEDELLINENSIS Mayor.

Dicaeoma minutum (Dietel) Arthur, see PUCCINIA MINUTA Dietel.

Dicaeoma ormosiae (Arthur) Arthur, sse DICHEIRINIA ORMOSIAE (Arthur) Cummins.
Dicaeoma pampeana (Spegazzini) Kuntze, see PUCCINIA PAMPEANA Spegazzini.

Dicaeoma phakopsoroides (Arthur & Mains) Arthur & Fromme, see PHAKOPSORA
PHAKOPSOROIDES (Arthur & Mains) Buritica & Hennen.

Dicaeoma paranahybae (P. Hennings) O. Kuntze, see PUCCINIA PARANAHYBAE P. Hennings.
Dicaeoma pluchaea Arthur & Jackson, see PUCCINIA OCELLIFERA Cummins.

Dicaeoma plucheae (Sydow) Arthur & Jackson, see PUCCINIA OCELLIFERA Cummins.
Dicaeoma polygoni-amphibii Arthur, see PUCCINIA POLYGONI-AMPHIBII Persoon.
Dicaeoma prosperum (Arthur) Arthur, see PUCCINIA FARINACEA Long.

Dicaeoma scleriae (Pazschke) Arthur, see PUCCINIA SCLERIAE (Pazschke) Arthur.

Dicaeoma tuyutensis (Spegazzini) Kuntze, see PUCCINIA TUYUTENSIS Spegazzini.

DICHEIRINIA Arthur,

N. Amer. Flora 7: 147. 1907. TYPE SPECIES Dicheirinia binata (Berkeley & Curtis) Arthur (=
Triphragmium binatum Berkeley), see below. Family Raveneliaceae

Spermogonia subcuticular, type 7. Aecia subepidermal in origin, erumpent; aeciospores borne single
on pedicels. Uredinia subepidermal in origin, erumpent, similar to the aecia but without spermogonia, mostly
with peripheral paraphyses which often are branched and "fancy"; urediniospores borne singly on pedicels as
the aeciospores, pores equatorial or basal. Telia subepidermal in origin, erumpent; teliospores with 2-4-
probasidial cells separated by vertical septa, walls pigmented, mostly ornamented with block-like warts or
spines, the pedicel with 1 apical intercalary cell for each probasidial cell, these laterally united, germ pore or
slit 1 in each cell, metabasidium external.

All of the fifteen species that are known occur on Leguminosae. Dicheirinia canariensis Urries on
Cytisus proliferi from the Canary Islands, D. maderensis H. B. Gjaerum on Teline maderensis from Madeira,
D. trispora on Abrus precatorius from Maritius, and D. viennotii Huguenin on Albizia sp. from New
Caledonia are the only species reported outside of the Neotropics. Seven species are known for Brazil. See
Cummins (1935 and 1940) for other species from the Neotropics.

Key to help identify Dicheirinia spp. based on urediniospores
1. Uredinia unknown or not produced, microcyclic, only spermogonia and telia: (D. archeri, D.
manaosensis, D. quadrispora, D. spinulosa, D. superba. See key based on telia).
1. Urediniospores produced
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2. Urediniospores equatorially three lobed, 1 pore in each lobe (see Ravenelia bakeriana
also). D. guianensis (on Lonchocarpus).
2. Urediniospores not lobed
3. Urediniospores with 3 equatorial germpores...D. binata (on Erythrina & D. antunes
(on Ormosia).
3. Urediniospores with 1 basal germpore next to hilum
4. Urediniospores (24-)29-34(-37) x (20-)23-26(-28) um, wall echinulate
with a smooth spot near base. D. ormosiae (on Ormosia).
4. Urediniospores (18-)22-28(-30) x (15-)18-23(-25) um, wall echinulate
without a noticeable smooth spot near base.D. uleana (on Ormosia).

Key to help identify Dicheirinia spp. based on telia and paraphyses
Add D. mirable (H. Sydow) Hennen & Cummins, and D. manaosensis under both number ones!
1. Teliospores with mostly two- or one probasidial cells.
2. Teliospore pedicel with one intercalary cell, paraphyses "cauliflower-like"....
D. ormosia (on Ormosia).
2. Teliospore pedicel with two intercalary cells when two probasidial, paraphyses not
"cauliflower-like."
3. Paraphyses very few, if present clavate-capitate, often Puccinia-like, without
urediniospores, short-cycled with spermogonia
D. manaosensis (on Lonchocarpus, Derris).
3. Paraphyses terminating in an irregular knob or fist-like head, teliospore sculpture
digitate D. binata (on Erythrina).
3. Paraphyses not as above, teliospore sculpture cubical, or bead-like
4. Paraphyses straight cylindrical 30-50 x 8-10 um.
D. suberba (on Piptadenia).
4. Paraphyses otherwise
5. Paraphyses clavate-capitate, often Uromyces-like.
D. archeri (on Lonchocarpus).
5. Paraphyses incurved-cylindrical to worm-like, thick-walled
leaving a narrow irregular lumen on inner side
6. Paraphyses 11-18 x to 170 um long, urediniospores
angularly obovoid or more or less triangular, wall more
or less evenly thickened, germ pore 1, basal.
D. uleana (on Ormosia).
6. Paraphyses x to 250 um long, urediniospores mostly
sperical, wall closely echinulate with two or three
thinner areas associated probably with 2 or 3
supraequatorial germ pores
D. antunes sp nov (on Ormosia).
1. Teliospores mostly with three or four probasidial cells.
7. Teliospores mostly four celled, echinulate, telia without paraphyses.
8. Teliospores 20-23(-24) um high x 28-32(-34) wide, becoming smooth basally
D. quadrispora (on Acacia)
8. Teliospores 20-32(-36) um high x 26-42(-48) um wide, echinulate below
D. spinulosa (on 77?).
7. Teliospores mostly three-celled.
9. Paraphyses numerous, clavate-capitate, often Puccinia-like, urediniospores
often present. D. guianensis (on Lonchocarpus).
9. Paraphyses very few, if present clavate-capitate, often Puccinia-like, without
urediniospores, short-cycled with spermogonia
D. manaosensis (on Lonchocarpus & Derris).

DICHEIRINIA ARCHERI Cummins, Bull. Torrey Bot. Club 64: 42. 1937. TYPE on Lonchocarpus nicou
De Candolle, Scotelweg, Surinam, 2 Nov 1934, W. A. Archer H-256. (0/-,~/11I).
On Leguminosae
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Derris sp., Amazonas (Rezende, 1999).

Lonchocarpus sp., Amazonas (IBI-14119).

Dicheirinia archeri has been reported also from Colombia, Peru, and Venezuela.

Spermogonia mostly on the abaxial side of leaves and on rachis in hypertroped areas. Aecia and
uredinia not produced. Telia around and among the spermogonia, deep-seated, dark brown, paraphyses
peripheral, basally united, septate, the terminal cell clavate or capitate, colorless or usually brown, thickened
3-10 um at apex and often Uromyces-like; teliospores 2 celled (very rarely 3 celled) by vertical septum (30-
35-42(-44) um high, (38-)40-50(-53) um wide with septum in view, wall 1.5-2(-3) um thick except slightly
thicker above, chestnut-brown, often or usually smooth basally, densely sculptured above with variously
shaped and sized tuberculate or cubical processes (1.5-)2-4(-6) um thick, paler than the wall proper and
forming a corona-like layer, pore or slit 1 in each cell wall at apex next to the septum but obscured by the
sculpture, pedicel simple below, colorless or yellowish, usually broken just below the 2 distal intercalary
cells.

Considerable variation occurs mainly in spore size. Apparently, some of the host plants are of
commercial importance, hence get moved about (rust and all). Perhaps a variety or varieties could be
distinguished if more collections were available.

DICHEIRINIA BINATA (Berkeley & Curtis) Arthur, N. Amer. Flora 7: 147. 1907. (0/Ipe,IIpe/III).
= Triphragmium binatum Berkeley & Curtis, Proc. Amer. Acad. Sci. 4: 125. 1859 (1860). TYPE
on Erythrina sp, reported originally as “leaves of unknown plant”, from Nicaragua, date
not reported, C. Wright s.n.
= Diorchidium binatum (Berkeley & Curtis) De-Toni in Saccardo, Sylloge Fungorum
7:736. 1888.
Anamorph
Lecythea pezizaeformis Berkeley & Curtis, Proc. Amer. Acad. Sci. 4: 127. 1859 (1860). TYPE
same collection as for Triphragmium binatum Berkeley & Curtis. This name needs to be
transfered to an appropriate anamorph genus.
= [?Uredo pezizaeformis (Berkeley & Curtis) De-Toni in Saccardo, Sylloge Fungorum 7:
736. 1888, nom. nov. for Lecythea pezizaeformis).
= Uredo cabreriana Kern & Kellerman, J. Mycol. 13: 25. 1907. TYPE on Erythrina
glauca Wildenow from Guatemala, Dept. Izabel, Livingston, 18 Jan 1905,
Kellerman-5465. The host was reported mistakenly as Buettneria lateralis
(Sterculiaceae) in the original publication.

Dicheirinia binata has been reported on Erythrina crista-galli Linnaeus, E. glauca Wildenow, and E.
umbrosa Humboldt, Bonpland & Kunth, Leguminosae, from Central America , Islands in the Caribbean,
Trinidad, Venezuela, and Colombia. It has not yet been reported from Brazil but is to be expected.

Spermogonia on distorted or gall-like growths on both sides of leaves and petioles. Aecia becoming
confluent around the spermogonia, brown, with few or many paraphyses, spores as the urediniospores.
Uredinia mostly on the abaxial side of leaves, brown, with numerous, colorless, refractive, irregularly knob-
like paraphyses to 30 um wide, solid or near so in the head, urediniospores (28-)32-35(-38) x (22-)25-29(-31)
pm, asymmetrical, obovoid as usually seen but more or less reniform or with one flat side when turned "on
edge", wall (2.5-)3-3.5(-4) um thick at sides, often thicker apically, echinulate, pores 3(4), equatorial. Telia
as the uredinia except blackish brown, spores 2-celled, (30-)33-38(42) um high, (38-)45-55(-60) um wide
when both cells show fully, wall (1.5-)2-3 um thick at sides, 4-6 pm thick apically, chestnut-brown, with
numerous simple or branched projections to 9 um long and 6 pmwide at base; pedicel colorless, to 50 pm
long, usually broken near intercalary cells, the 2 intercalary cells distinct.

Spermogonial and aecial infections occur on greatly swollen, distorted, or gall-like growths on young
tissues.

DICHEIRINIA GUIANENSIS Cummins, Bull. Torrey Bot. Club 64: 39-40. 1937. TYPE on
Lonchocarpus nicou De Candolle, from British Guiana, Bonisiki Landing, Arawan River, N. W.
District, , 16 July 1934, W. A. Archer H-248 (orig. publ. date 7 July and coll. no. H-256 erroneous).
(0/Ipe,IIpe/IIN).

On Leguminosae
Derris galabrescens (Bentham) Mael:, Par4, (10 Oct 1978, O. Freire s.n.).
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Lonchocarpus sp., Amazonas (Krukoff-7690).

Dicheirinia guianensis has been reported also from Colombia and British Guiana.

Spermogonia on both sides of leaves, closely grouped in slightly hypertrophied areas. Aecia around
and among the spermogonia, brown, deeply seated, with abundant verrucose, capitate, peripheral paraphyses
united basally, septate and resembling teliospores of Puccinia because the apical cell is thick-walled and
chestnut-brown apically, aeciospores pedicellate, 40-47(-50) um high, (29-)33-43(-47) um wide, variable in
appearance depending on the orientation but strongly 3-lobed equatorially, rounded apically and narrowed
basally (with reference to hilum), wall uniformly 2.5-2 um thick, chestnut-brown, echinulate, pores 3 with 1
in each equatorial lobe. Uredinia on the abaxial side of leaves, scattered with little or no hypertrophy,
otherwise and the urediniospores as in aecia. Telia first among aecia, later scattered as the uredinia,
teliospores 3-celled, (30-)35-44 pm high, 35-42(-44) pm wide, variable in shape depending upon orientation
of spores, the central cell usually higher in placement than the two lateral cells, wall 2-2.5 pm thick or slightly
thicker apically, dark chestnut-brown, conspicuously adorned especially apically with rounded or cubical
tubercles in varying number and arrangements, pores obscure, probably 1 in each cell apically at the inner
angles, pedicel simple basally, colorless, with 3 distal intercalary cells, 1 for each probasidial cell.

The inconspicuous low, rounded verrucae on the paraphyses were not reported before. The
urediniospores and paraphyses are almost identical to those of Ravenelia bakeriana.

DICHEIRINIA MANAOSENSIS (P. Hennings) Cummins, Mycologia 27: 158. 1935. (0/-,~/III).
= Diorchidium manaosense P. Hennings, Hedwigia 43: 159. 1904. TYPE on Lonchocarpus
rariflorus Martius from Brazil, Amazonas: Manaos, Rio Negro, August 1900, Ule-3113.
(B; probable isotypes Ule, Mycotheca brasiliensis No. 11). 1904.
On Leguminosae

Lonchocarpus rariflorus Martius, Amazonas (Hennings, 1904B: 159; Cummins, 1935: 158).

Lonchocarpus sp., Roraima (Prance-9639).

Dicheirinia manaosensis has been reported also from Colombia and French Guiana.

Spermogonia closely grouped in hypertrophied areas of leaf blades, veins, midrib, and peduncles,
subcuticular. Aecia and uredinia not produced. Telia on both sides of leaves, among and around the
spermogonia, brown, mostly on the abaxial side of leaves, subepidermal in origin, deeply seated, with a few
peripheral paraphyses the apical cell of which is thick-walled and like Puccinia teliospores, teliospores mostly
3-celled (occasionall 2-celled) by vertical septa, (38-)44-55(-65) pm high, (36-)40-55(-59) um wide, varying
in appearance depending on the orientation of the spore; wall 1.5-2 um thick or somewhat thicker at apex,
chestnut-brown, conspicuously sculptured, especially apically with variously shaped tubercles or plaques to 8
pm thick, pores or germ slits obscure, probably apical at the inner angles but obscured by the sculpture;
pedicels simple below, usually broken below the intercallary cells, with 2-3 distal intercallary cells next to the
probasidial cells.

Cummins (1935) reported that probasidial cells ("teliospores") are “borne 3 (rarely 2) on a pedicel”
but we observed that teliospores in the one slide that we made from the type had mostly 2 probasidial cells.

DICHEIRINIA ORMOSIAE (Arthur) Cummins, Mycologia 27: 155. 1935. (?/2,IIpe/IIl).

= Puccinia ormosiae Arthur, Mycologia 9: 78. 1917. TYPE on Ormosia krugii Urban from

Puerto Rico: El Yunque, 14 April 1916, Whetzil & Olive-276.

= Dicaeoma ormosiae (Arthur) Arthur, N. Am. Fl. 7: 391. 1920.
On Leguminosae:

Ormosia nobilis Tulasne, Para (IBI-13284).

Dicheirinia ormosiae has been reported also from Puerto Rico and Santo Domingo.
Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin becoming
erumpent, scattered, discrete, with a conspicuous rim of whitish, peripheral paraphyses around a brown
center, paraphyses with a thick stalk much branched apically, botryoid, the ultimate branchlets short
columnar, colorless, the whole structure somewhat as a piece of cauliflower head, urediniospores (24-)29-34(-
37) x (20-)23-26(-28) um, obovoid with the pore face view, triangular with the pore lateral, wall (2-)2-2.5(-3)
pm thick, dark cinnamon- or chestnut-brown, echinulate but smooth in an area near the base, pore 1, next to
the hilum. Telia as the uredinia, teliospores 2-(rarely 3-)celled by vertical septum, (25-)28-33(-35) um high,
(27-)33-40(-42) um with septum face view, wall 2.5-3 pum thick, chestnut-brown, closely ornamented with
rounded or irregular, pale brown tubercles 3-4 um thick, pore 1 in each cell in apex next to the septurn,
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obscured by ornamentation, pedicel colorless, 1- septate about 6-8 um below hilum thus forming a single
intercalary cell, the lower part deciduous and very fragile.

Dicheirinia ormosiae differs from all other species of the genus in having a single intercalary cell
bearing a 2-celled teliospore.

Dicheirinia solenioides Cummins, see DICHEIRINIA ULEANA Hennen & Cummins.

DICHEIRINIA SUPERBA H. S. Jackson & Holway in Jackson, Mycologia 23: 333. 1931. TYPE on
Piptadenia sp., mistakenly reported originally as Inga sp., Brazil, Rio de Janeiro: Petropolis, 20 Oct
1921. E.-W. D. Holway-1234. (0/-,-/1II).
On Leguminosae:
Piptadenia sp., Rio de Janeiro (Jackson, 1931: 333; Cummins, 1935: 158), Sdo Paulo (IBI-18100,
98-533).
Dicheirinia superba has been reported only from Brazil from the three collections reported above.
Spermogonia and telia usually locally systemic on distorted young shoots forming small witches'
brooms and on leaves, on both sides of leafletrs, petioles, or stems, spermogonia usually displaced by
developing, very powdery, blackish telia. Aecia and uredinia not produced. Telial paraphyses 30-50 x 8-10
um, peripheral, palisade-like, irregularly cylindrical, rounded above, O, 1, 2 septate; wall 0.5-1 um thick,
some unilaterally 1.5-2 pm thick, colorless; teliospores mostly two-celled, (20-)22-25 um high x (23-)26-28(-
30) um wide; walls 1-1.5(-2) um thick, chestnut-brown, adorned with cubical or irregularly shaped plaque-
like tubercles, 1-2(-3) um high, these in short linear series or randomaly arranged, most abundant apically,
and sometimes lacking basally, germ slits apical next to the vertical septum, intercalary cells 2, one proximal
to each probasidial cell, pedicel thin-walled, fragile, breaking shortly below the intercalary cells.

DIDYMOPSORA Dietel,
Hedwigia 38: 254. 1899. LECTOTYPE SPECIES Didymopsora solani-argentei (P. Hennings) Dietel. See
below. Family Pucciniosiriaceae.

Spermogonia in small groups, globoid or flask shaped, with ostiolar periphyses. Telia often form in
a circle around spermogonia, subepidermal in origin, deep seated, erumpent, arising from a mycelium-lined
cavity, without peridia, forming short or more or less long columns; teliospores two celled, catenulate, with or
without intercalary cells between the teliospores, one germ pore per cell or pores obscure, spores usually
become disoriented and irregularly arranged as the mature sori. This disorientation may disguise the two-
celled trait of the teliospores in mature sori.

Didymopsora is a genus of six species, all from the neotropics except one from Africa. Like other
genera of the Pucciniosiriaceae, Didymopsora is considered as polyphyletic, its species probably being short
cycle derivitives of various long cycle species of Puccinia that parasitized several host families. But no one
has yet suggested a putative parental species for any Didymopsora.

Theoretically, in the process of short cycling, the telia of Didymopsora have folowed a pathway in
which some traits of the parental telia and aecia are combined. The teliospores are two-celled and the telia
often lack peridia as in the parental telia, but the teliospores also are catenulate and have intercalary cells as in
the parental aecia (Buriticd, & Hennen, 1980).

Key to help identify species of Didymopsora
1. Teliospores yellow-brown

2. Teliospores 21-30 x 17-27 um 1. D. paraguayensis.
On Barnadesia sp., Compositae, from Paraguay.
2. Teliospores 50-65 x 23-28 um 2. D. chquiraguae.

On Chugquiraga sp., Compositae, from Brazil.
1. Teliospores colorless
3. Teliospores irregularly verrucose 3. D. solani-argentei.
On Solanum sp., Solanaceae, from Brazil.
3. Teliospores smooth
4. Teliospores 18-32 x 9-14 pm 4. D. triumfettae.
On Triumfetta sp., Tiliaceae, from Brazil.
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4. Teliospores 30-35 x 19-22 um 5. D. solani.
Probably Chrysocyclus cestri on Cestrum sp., Solanaceae, from Brazil.
4. Teliospores 30-45 x 19-22 um4. 6. D. africana.

On Dissotis sp., Melastomataceae, Africa.

DIDYMOPSORA CHUQUIRAGUAE Dietel (sic), Hedwigia 38: 255. 1899. TYPE on Chuquiraga

tomentosa Baker from Brazil, Santa Catarina, Serra do Oratorio, April 1889, Ule-1319. (0/-,-/III).
On Compositae:

Chugquiraga glabra Philippi var. multiflora Baker , Riode Janeiro (Jackson, 1932: 183; Buriticd &

Hennen, 1980: 36).

Chugquiraga paniculata D. Don, Rio Grande do Sul (Lindquist & Costa Neto, 1967: 64).

Chugquiraga tomentosa Baker, Santa Catarina (Dietel, 1899: 255; Buriticd & Hennen, 1980: 36).

Chuquiraga sp., Minas Gerais (IBI-14583).

Didymopsora chuquiraguae has been reported only from Brazil.

Spermogonia on adaxial side of leaves, in groups, flask-shaped, 100-160 um in diameter. Telia on
spots up to 1 cm across on abaxial side of leaves, columnar, hair-like, 1 mm or more long, brown to golden-
brown; teliospores 50-65 x 23-28 um, walls 1-2 um thick, pale yellow-brown, germ pore one per cell, usually
lateral (Buritica, & Hennen, 1980).

DIDYMOPSORA SOLANI Dietel, Hedwigia 38: 255. 1899. TYPE on Solanum sp., Solanaceae, from
Brazil, Rio de Janeiro: Nova Friburgo, Jan 1898, Ule-2540. (0/-,~/IIT). Known only from the type
specimen.

A color photo of the type specimen from HBG suggests that the host is probably Cestrum sp. and the
yellow circular rust sori are probably Chrysocyclus cestri. To determine this with certainty telia from the type
specimen need to be examined microscopically.

DIDYMOPSORA SOLANI-ARGENTEI (Hennings) Dietel, Hedwigia 38: 255. 1899.. (0/-,-/III).
= Aecidium solani-argentei P. Hennings, Hedwigia 35: 260. 1896. TYPE on Solanum argentium
Dunal ex Poiret from Brazil, Santa Catarina, Aug 1887, Ule-659.
On Solanaceae:
Solanum argenteum Dunal ex Poiret, Rio de Janeiro (Dietel, 1899: 254; Maublanc & Rangel,
1915: 15; Buriticd & Hennen,1980: 36), Santa Catarina (Hennings, 1896: 260), SaoPaulo
(Viégas, 1945: 10; IAC-3313, IBI-12139, -13072, -15619).

Solanum swartzianum Roemer & Schultes, Minas Gerais (Thurston, 1940: 293), Rio de Janeiro
(Jackson, 1932: 81; Buritica & Hennen, 1980: 36).

Solanum sp., Séo Paulo (Jackson, 1932: 81; Buriticd & Hennen,1980: 36; IBI-9445).

Dietel (1899: 254) records this species as a transfer from Aecidium solani-argentei P. Hennings and
reported only one specimen, Ule-2157, which was collected in Rio de Janeiro, August 1895. When Hennings
(1896: 260) proposed Aecidium solani-argentei, he recorded only one specimen, Ule-659 on Solanum
argenteum from Santa Catarina. This specimen, Ule-659, must be considered as the holotype of the species,
not Ule-2157 cited by Dietel.

Spermogonia on the adaxial side of leaves, in groups on round, discolored spots 2-5mm across, 100-
160 um in diameter. Telia on the abaxial side of leaves opposite the spermogonia in circular groups,
columner, 1-5 mm long, whitish or lightr yellow. Teliospores 45-70 x 30-40 um, ellipsoid to ellipsoid-
oblong, rounded at both ends; wall wall 1.5-2.5 pm thick, irregularly verrucose, colorless or pale yellow-
brown, germ pore not evident.

Telial columns are often hair-like and 1mm or more long. The yellow-brown cell walls of the
teliospores and those of the persistent intercallary cells are noticeably verrucose. These traits distinguish this
species from other Didymopsora species (Buriticd, & Hennen, 1980).

DIDYMOPSORA TRIUMFETTAE H. S. Jackson & Holway in Jackson, Mycologia 23: 476. 1931.
TYPE on Triumfetta longicornis Saint-Hilaire, Brazil, Minas Gerais, Juiz de Fora, 17 Dec 1921,
Holway-1405. (-/-,~MII).

On Tiliaceae:

Triumfetta longicornis Saint-Hilaire, Minas Gerais (Jackson, 1931: 476; Buriticd & Hennen,
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1980: 37).

Didymopsora triumfettae is known only from Brazil.

Spermogonia, aecia, and uredinia unknown, probably not formed. Telia on the abaxial side of leaves, single
or in closely aggregated groups of 3-10 sori on slightly hypertrophied areas, groups usually more or less
circular in outline, when associated with leaf veins more elongate; individual telia deep seated, waxy, in
the form of cylindrical collumns to 1 mm long x 200-275 pm across at the base, without peridium or
paraphyses; teliospores 18-38 x 8-14 um, oblong, in vertical rows, two celled, without intercalary
cells,constricted at the septum, the septum often obscured, then appearing 1-celled, wall ca 1 um thick, but
perhaps becomming thicker by swelling, colorless, smooth, or minutely verrucose, germ pore not seen,
germinating at once from apex to base of column..

This very distinct species might easily be confused in the field with Pucciniosira pallidula
(Spegazzini) Lagerheim. The telia are more waxy in consistency and may become considerably longer than in
that species, and are of considerably greater diameter at the base. Microscopically the two species are quite
different. In this species there is no evidence of a peridium and a most careful search has failed to reveal the
presence of intercalary cells, which are consistently present and quite easily demonstrated in the Pucciniosira.

When the two-celled trait of the teliospores is not seen, this species can be confused with Dietelia or
Cionothrix. If a peridium is present but not detected the rust could be Pucciniosira pallidula, which is the
most common rust species on Triumfetta.

I have assigned the species to Didymopsora as it seems to fit the characters of that genus better than
any other. The two celled character of the spore is in sonic mounts very evident, in others one obtains
the impression of chains of one celled spores suggesting Endophylloides or Chionothrix.

Elsewhere (Mem. Torrey Club 18: 78-80. 1931) I have discussed the possible origin of Pucciniosira
and similar genera and pointed out their resemblance to Endophyllum. In the species under discussion it
seems possible to account for its origin from an Endophyllum-like species in which the spores have
become vertically and laterally adherent due to tile gelatinization of tile cell wall, tile peridium has been
lost or has reverted to the ancestral condition and retained the spore function, and in which the
intercalary cell cut off from tile spore initial also becomes functional as a spore cell. It is noticeable that
this species and the next as well as many other species in these and related genera have an Aecidium-like
habit as shown by the deep seated character of the sorus initial and the tendency to be aggregated in
close groups often on slightly hypertrophied areas.

DIETELIA P. Hennings,
Hedwigia 36: 215. 1897. TYPE SPECIES Dietelia veruciformis (P. Hennings) P. Hennings (= Cronartium
veruciforme P. Hennings, Hedwigia 35: 245. 1896. TYPE on Sida flavescens Cav., Malvaceae, from
Argentina: Prov. Cordoba, Sierra Chica, between Pan de Azucar and Colanchanga, 11 Nov 1881, Hieronymus
s.n.). Family Pucciniosiriaceae.
= Endophylloides Whetzel & Olive in Olive & Whetzel, Amer. J. Bot. 4: 50. 1917.
= Jacksonia Lindquist, Rev. Fac. Agron. La P.ata 46: 202. 1970. Not R. Brown, Act. Hort. Bol.
Kew 2: 12. 1811.
= Jacksoniella Lindquist, Rev. Fac. Agron. La Plata 47: 304. 1971. Not Kamat & Sathe,
Indian Phytopath. 25: 78. 1972.

Spermogonia subepidermal, flask-shaped, or wanting. Telia Aecidium-like but waxy or horny or
somewhat powdery. Peridia persistent and somewhat attached to the teliospores, spores one-celled, in more
or less coherent vertical rows to form a low compact, peridiate, cylindrical sori, intercalary cells at least in the
base of the telia, wall lightly pigmented or colorless, smooth or somewhat verrucose, germ pore one or none.

The sori are similar to Endophyllum or even Aecidium. Spore germination is required to know with
certainty that the spores are teliospores.

Six species of Dietelia have been reported, five neotropical and one from the Philippines. Only the
following one has been reported in Brazil (Buriticd & Hennen, 1980).

DIETELIA DUGUETIAE (Thurston) Buritica & Hennen, Fl. Neotropica 24: 17. 1980. (0/-,-/III).
= Endophylloides degueliae Thurston (sic), Mycologia 32: 293. 1940. TYPE on Duguetia
furfuracea (Saint-Hilaire) Bentham & Hooker (Annonaceae) from Brazil, Minas Gerais,
Uberlandia, 18 May 1936, Muller s.n. Thurston mistakenly reported the host as Deguelia, a
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genus in the Leguminosae. Buriticd and Hennen corrected the spelling when they transfered
the species to Dietelia.

= Alveolaria duguetiae Viégas, Bragantia 5: 9. 1945. TYPE on Duguetia furfuracea (Saint-

Hilaire) Bentham from Brazil, Sdo Paulo: Vale do Paraiba, 26 July 1937, J. Ferra da
Cunha 2107.
On Annonaceae:
Duguetia furfuracea (Saint-Hilaire) Bentham & Hooker, Federal District (IBI-14898), Goids
(IBI-13228), Minas Gerais (Thurston, 1940: 293; IBI-12638), Sao Paulo (Viégas, 1945: 9;
IBI-12620).

Dietelia duguetiae has been reported only from Brazil and is easily confused with Aecidium
duguetiae, also from Brazil. Without spore germination evidence, and there is none for either species, it may
not be possible to distinguish between these two taxa. Spores of both species have well developed refractive
granules. Perhaps only one taxon is involved.

Spermogonia and telia deep seated, often on the adaxial side of leaves on galls 1-5 mm(-2cm) across
and 1 mm high, telia forming columns 0.5-2 mm long, may become powdery at maturity, pale orange-yellow
when fresh, peridium firm, peridial cells 24-34 x 16-20 um, rhomboid angular, wall 2-4 pm thick, outer
facing wall irregularly radially striate around cell margin, inner facing wall verrucose in patches, colorless;
spores 14-19 x 11-16 um, broadly ellipsoid to globoid, wall 1-1.5 um thick, verrucose in irregular bands, with
well developed refractive granules (Buriticd & Hennen, 1980).

DIETELIA PORTORICENSIS (Whetzel & Olive) Buriticd & Hennen, Flora Neotropica, no. 24: 15.
1980. (0/-,-/III).
= Endophylloides portoricensis Whetzel & Olive in Olive and Whetzel. Amer. J. Bot. 4: 51. 1917.
TYPE on Mikania cordifolia (L.f) Willdenow from Puerto Rico, Mayaguez: "La Jaque", 29
July 1916, Whetzel & Olive-83.

= Cronartium portoricensis (Whetzel & Olive) Saccardo & Trotter, Sylloge Fungorum 23: 851.

1925.

Dietelia portoricensis has not been reported from Brazil but has been reported from Colombia and
Venezuela. It is to be expected in Brazil.

Spermogonia on adaxial side of leaves. Aecia and uredinia not produced. Telia in groups on both
sides of leaves, mainly on the abaxial side, sometimes on petioles and stems, cupulate or more or less in waxy
or horny columns; peridia not strong, white, attached to the teliospore columns; peridial cells 20-28 x 10-16
pm, rhomboid, wall 4-6 um thick, minutely verrucose to almost smooth, colorless. Teliospores 18-32 x 14-24
pm, globoid or ovoid; wall 0.5-1.5 pm thick, smooth, colorless; intercalary cells evident, frequently attached
to teliospore (Buritica and Hennen, 1980).

As a synonym of Endophylloides portoricensis, Olive and Whetzel (1917) cited the binomial
"Aecidium expansum Arthur, Mycologia 7: 317. 1915. (not A. expansum Diet.)" but this is a later homonym
and Arthur did not publish a description. If cited at all it should be "Aecidium expansum Arthur ex Olive &
Whetzel, 1917".

See Chrysocyclus mikaniae for a key to help identify rusts on Mikania in the Neotropics.

DIORCHIDIELLA Lindquist,
Darwiniana 11: 416. 1957. TYPE SPECIES Diorchidiella australis (Spegazzini) Lindquist (= Diorchidium
australe Spegazzini). Family Raveneliaceae. See below.

Diorchidiella is characterized by having teliospores with two probasidial cells united laterally
separated by a vertical septum, a small intercalary cell subtends each probasidial cell, the two intercalary cells
united laterally,and a pedicel subtends the two intercalary cells. Each probasidial cell has two opposite germ
pores on the side walls of the cells.

Diorchidiella has been reported only from the two species listed below. Only telia are known. The
genus is separable from Dicheirinia because of the two germ pores in each probasidial cell.

DIORCHIDIELLA AUSTRALIS (Spegazzini) Lindquist, Darwiniana 11: 415. 1957. (-/-,-/III).
= Diorchidium australe Spegazzini, Contr. Estud. Fl. Sierra Ventana. Min. de Obras Publicas de
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la Prov. Buenos Aires. p.83, #386, April, 1896. TYPE on Mimosa roca Lor. & Niederl.
from Argentina, Buenos Aires, Sierra de la Ventana, Curu-Malal, Nov 1895, Spegazzini
s.1.
= Puccinia mimosae Sydow, Mon. Ured. 1: 837. 1904. Nom. nov. for Diorchidium. australe
Spegazzini, not Puccinia australis Koern. on Sedum sp.
= Uredo bonplandii Spegazzini, Revista Argentina Bot. 1: 134. 1925. TYPE on Mimosa
bonplandi from Argentina, Buenos Aires, La Plata, Punta Laura, Oct 1916, Spegazzini s.n.
Spegazzini did not describe urediniospores.
= Diorchidium bonplandii Lindquist (as “(Speg.) Lindquist”), Revista Argentina Agron (Buenos
Aires) 13: 250. 1946. Lindquist described teliospores so the name is attributed to him
alone and not as a transfer from Uredo. Lindquist (1957) determined that this species is a
synonym of Diorchidiella australis.
On Leguminosae:
Mimosa scabrella Bentham, Santa Catarina (IBI-16854).
Mimosa schomburgkii Bentham, Rio de Janeiro (Silveira, 1974: 120).
Only telia are known for Diorchidiella australis which produces numerous witches' brooms on stems
and galls on pods of Mimosa scabrella in southern Brazil and several other species of Mimosa in Argentina.
Severe infections may occur on Mimosa scabra which is often planted as a cultivated species.

DIORCHIDIELLA VERLANDIIF. A. Ferreira & A. O. Carvalho, Mycological Research 99: 885. 1995.
TYPE on Mimosa schomburgkii Bentham, Leguminosae, from Brazil, Minas Gerais, Vigosa, Dec
1993, F. A. Ferreira s.n..(-/-,-/1II).
Diorchidiella verlandii has been reported only from the type. New collections are needed to
determine the full range of this rust.

DIORCHIDIUM Kalchbrenner

Grevillea 11: 26. 1882. TYPE SPECIES Diorchidium woodii Kalchbrenner on Milletia sp. (Leguminosae)
from South Africa.

= Diphragmium Boedijin, Nova Hedwigia 1: 472. 1959. TYPE SPECIES Diorchidium koordersii

Wourth, on Derris sp. (Leguminosae) from Java.

See Hennen et al.(1998) for an account of this genus in the Neotropics. Raveneliaceae.

Spermogonia, known only for D. puiggarii and D. taiwanensis, subcuticular in origin, sligtly
erumpent exposing a minute ostiole, flattened conical, determinate in development, with a thin membranous
peridium on the distal half appressed to the cuticle (type 7), hymenium flat. Aecia subepidermal in origin,
erumpent, aeciospores borne singly on pedicels, early decidious, wall echinulate, pores equatorial or basal (or
obscure in D. amapaensis), peripheral paraphyses present or absent. Uredinia and urediniospores as in aecia.
Telia subepideral in origin, erumpent, teliospores with 2, or less commonly 3-4 probasidial cells by vertical
septa, pedicelate, without intercalary cells between the pedicel and probasidial cells, wall smooth or
sculptured, pigmented or colorless, germ pore 1 in each cell, apical or lateral, metabasidia external.

Nearly a dozen species of Diorchidium are known worldwide. They occur only in tropical areas.
Species most common in Brazil are D. copaiferae (Sydow) Cummins & Hiratsuka on Copaifera spp. and D.
puiggarii Spegazzini on Piptadenia spp. The hosts of both species are in the family Leguminosae. The genus
is characterized by having teliospores with two to four probasidial cells separated by vertical septa, the cells
attached directly to a pedicel without any intercalary cells. Only one germ pore occurs in each probasidial
cell.

DIORCHIDIUM ACANTHOSTEPHUM H. Sydow & P. Sydow, Annal. Mycol. 14: 67. 1916. TYPE
on Pithecellobium sp. from Brazil, Rio Acre, Seringal Sio Francisco, May 1911, Ule 3504.
(2/?2,2/110).
= Puccinia aculeatispora Hoehnel, Hedwigia 50: 140. 1918. TYPE on Pithecellobium sp.

(reported as ?Piptadenia sp.) from Brazil, Rio Acre, Seringal Sado Francisco, date not
recorded, Ule-3496).

On Leguminosae:

Pithecellobium sp., Rio Acre (Sydow, 1916: 67; Sydow, 1918: 240; Hoehnel, 1918: 140).
Diorchidium acanthostephum has been reported also from Ecuador.
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Spermogonia, aecia, and uredinia unknown. Telia on both sides of leaves, without paraphyses,
pulverulent, pale cinnmon-brown, teliospores 16-19 x (16-)20-23(-25) um broadly ellipsoid to oblate
sphaeroid, two-celled with septum vertical, wall ca (1-)1.5-2 um thick, 2-layered, golden- or cinnamon-
brown, echinulate, spines 2-3(-3.5) um long, spaced 2-3 um apart. Pores one in each cell on opposite sides of
spore, pedicel colorless, usually broken-off at or near point of attachment.

DIORCHIDIUM AMAPAENSIS Hennen & Sotdo, Mycologia 90: 1083. 1998. TYPE on Geophila
trichogyne K. M. Schumann, Rubiaceae, from Brazil, Amapa: Porto Grande, 8 Dec 1992, H. Sotdo

& T. Figueiredo-92-05-10. (?-?,II/1II).

On Rubiaceae:

Geophila gracilis DeCandolle, Amapa (Hennen et al. 1998: 1083), Para (Sotdo et al.-S97-428).

Geophila trichogyne K. M. Schumann, Amapd (Hennen et al., 1998: 1083).

Diorchidium amapaensis has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaf, scattered or in irregular circles,
0.5-3.0 mm across, subepidermal in origin, erumpent, pulverulent; urediniospores 22-29(-31) x (15-)18-29(-
31) um, broadly ellipsoid, wall about 1 pum thick, colorless, evenly echinulate, pores not seen. Telia in
irregular spots on abaxial side of leaf, sori 0.5-2.0 mm across, pale brown, not pulvinate, but originating in
substomatal chambers and emerging as minute crowded masses from between the epidermal cells; teliospores
16-20 x 13-18 pum, broadly ellipsoid, two-celled by a vertical septum, wall evenly less than 1 um thick,
colorless, smooth, germination by extension of apex of each cell without a defined germ pore, pedicel 9-11
pm long.

Diorchidium amapaensis is anamolus because it infects Geophila, a genus of the Rubiaceae. All of
the other speciesof Diorchidium infect members of the Leguminosae. Three other rust species have been
reported on Geophila. Puccinia geophilae Raciborski, known mostly by only the anamorph Uredo geophilae
P. Hennings, has been reported from tropical regions of Africa, America, and Asia (Joerstad, 1959;
Viennot-Bourgin, 1959). However, more telial collections from these widely separated areas are required to
substantiate that they are all P geaphilae. Uredo geophiliana Yen & Gilles from the Ivory Coast differs only
slightly from U. geophilae (Yen, 1976). Chrysocelis geophilicola (Yen) Cummins & Y Hiratsuka (Yen,
1971; Cummins and Hiratsuka, 1983; Ono and Hennen, 1983) from the Ivory Coast has unusual telial sori in
which the sessile probasidial cells, located within the stomatal chambers, produce metabasidia that emerge
through the stomata. Superficially they resemble the telia of Diorchidium geophilae.

Diorchidium australe Spegazzini, see DIORCHIDIELLA AUSTRALIS (Spegazzini) Lindquist.

Diorchidium binatum (Berkeley & Curtis) De-Toni, see DIDHEIRINIA BINATA (Berkeley & Curtis)
Arthur.

Diorchidium brasiliense Arthur, see DIORCHIDIUM PUIGGARII Spegazzini.
Diorchidium bonplandii Spegazzini, see DIORCHIDIELLA AUSTRALE(Spegazzini) Lindquist.
Diorchidium boutelouae Jennings, see PUCCINIA BOUTELOUAE (Jennings) Holway.

DIORCHIDIUM COPAIFERAE (P. Sydow & H. Sydow) Cummins & Y. Hiratsuka, Illustrated Genera
of Rust Fungi. Revised Ed. p. 147. 1983. (?/2,IIpe/III).
= Sphenospora copaiferae P. Sydow & H. Sydow, Monogr. Ured. 4: 584. 1924. TYPE on
Copaifera sp., Leguminosae, from Brazil, Sdo Paulo: Morro Pelado, July 1904, Puttemans-
1154.
Anamorph
Uredo copaiferae P. Hennings, Hedwigia 48: 2-3. 1908. TYPE same as for Sphenospora
copaiferae P. Sydow & H. Sydow.
On Leguminosae:
Copaifera langsdorfii Desfontaines, Sdo Paulo (IBI-12704), Minas Gerais(IAC-7913).
Copaifera sp., Goias (IBI-13653), Mato Grosso (IBI-16780), Minas Gerais (Hennen et al. 1998:
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1085, IBI-13525). Sdo Paulo (Hennings, 1908: 2; Sydow, 1924: 583; Puttemans -1154, IBI-
14230).

Diorchidium copaiferae has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin
becoming erumpent, scattered, ca. 0.1-0.15 um across, powdery, brown, with abundant, peripheral, basally
united, incurved, pale golden paraphyses, 35-60 x 8-12 um, the wall to 8 um thick dorsally, thinner ventrally,
often nearly filling the lumen, urediniospores (30-)34-44(-46) x (12-)13-18(-20) um variable in size and
shape, alantoid, narrowly ellipsoid or rarely ovoid, the wall 1.5-2 pm thick at sides, to 5 um at apex,
cinnamon- or chestnut-brown, paler basally, finely echinulate pore 1, basal. Telia as the uredinia but
pulvinate, yellowish brown, teliospores 2-celled, when both cells in view (30-)34-44(-50) x 15-18(-20) um,
mostly oblong-ellipsoid, wall 1 um thick except thicker around the germ pore, smooth, pale golden or nearly
colorless, pore 1 in each cell, apical, germination occurs without dormancy, pedicel colorless, persistent,
about same length as spore, sporogenous basal cells present.

Cummins and Hiratsuka (1983) transferred Sphenospora copaifera to Diorchidium because its telia
lack the gelatinous oily matrix characteristic of other species of Sphenospora. The long, narrow, curved
urediniospores with one basal germ pore are characteristic. The teliospores develop from well differentiated
sporogenous cells, as is characteristic of Sphenospora. Only the type specimen was known before our
collections cited above.

Diorchidium digitareae Ahamad, see PUCCINIA LEVIS (Saccardo & Bizzozero) Magnus var. PANICI-
SANGUINALIS (Rangel) Ramachar & Cummins.

Diorchidium goyazense P. Hennings, see PUCCINIA LEVIS var. GOYAZENSIS Ramachar &
Cummins.

Diorchidium leve Saccardo & Bizzozero, see PUCCINIA LEVIS (Saccardo & Bizzozero) Magnus var.
LEVIS.

Diorchidium manaosense P. Hennings, see DICHEIRINIA MANAOSENSIS (P.Hennings) Cummins.
Diorchidium pallidium Winter, see SPHENOSPORA PALLIDA (Winter) Dietel.
Diorchidium piptadeniae Dietel, see DIORCHIDIUM PUIGGARII Spegazzini.

DIORCHIDIUM PUIGGARII Spegazzini, Bol. Acad. Nac. Cien. Cordoba (Argentina) 11: 479. 1889.
TYPE on Piptadenia sp. (originally reported mistakenly as Cassia sp.), Leguminosae, from Brazil,
Séo Paulo: Apiai, summer 1881, Puiggari-2712. (0/Ipe,IIpe/IIl).
= Diorchidium piptadeniae Dietel, Hedwigia 38: 252. 1899. TYPE on Piptadenia latifolia
Bentham from Brazil, Rio de Janeiro: Jacarepagud, August 1897, Ule-1081 (Dietel used a
misnumbered duplicate of Ule-1681).
= Puccinia piptadeniae P. Hennings, Hedwigia Beiblatt 38: (68). 1899. TYPE on
Piptadenia sp. from Brazil, Rio de Janeiro: Jacarepagud, 4 Aug 1897, E. Ule-1681.
= Puccinia papillifera P. Sydow & H. Sydow. , Mon. Ured. 1: 836. 1904. Nom. nov. for
Diorchidium piptadeniae P. Hennings.
= Puccinia puiggarii (Spegazzini) P. Sydow & H. Sydow. , Mon. Ured. 1: 836. 1904.
= Diorchidium brasiliense Arthur, Bull. Torrey Bot. Club 51: 54. 1924. Type on Piptadenia
latifolia Bentham (originally reported mistakenly as Cassia sp.) from Brazil, Rio de
Janeiro: Rio de Janeiro, 9 Aug. 1921, E. W. D. & M. M. Holway-1009.
Anamorph
Uredo puiggarii Spegazzini, Bol. Acad. Nac. Cienc. Cordoba 11: 482. 1889. TYPE, same
collection as for Diorchidium puiggarii.
On Leguminosae:
Piptadenia adiatoides Macbride, Fed. Dist. (Hennen et al., 1998: 1081).
Piptadenia latifolia Bentham, Rio de Janeiro(Hennen et al., 1998: 1081).
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Piptadenia laxa Bentham, Bahia (Hennen et al., 1998: 1081); Minas Gerais (Jackson, 1931: 332);
Rio de Janeiro (Spegazzini, 1889: 479; Dietel, 1899: 252; Hennings, 1899: (68); Arthur,
1924: 54; Jackson, 1931: 332).

Piptadenia sp., Minas Gerais (IBI-16433), Rio de Janeiro (Ule-1681). Sdo Paulo (IBI-17816).
Diorchidium puiggarii has been reported only from Brazil.

Spermogonia on the adaxial side of leaves, subcuticular. Aecia on the abaxial side of leaves opposite
the spermogonia, sori and spores similar to uredinia. Uredinia hypophyllus, usually grouped, suberpidermal
becoming erumpent, pale cinnamon-brown, with variable but mostly cylindrical, more or less colorless
paraphysese from narrow to 15 pm wide, urediniospores (20-)23-28(-31) x (18-)19-22 um, obovoid or
broadly ellipsoid, wall 1.5-2(-2.5) um thick, yellowish or pale golden, echinulate, pores 4, equatorial. Telia as
the uredinia except dark cinnamon- or pale chestnut-brown, teliospores (20-)23-29 pm long x 24-28(-30) um
wide, 2-celled with relatively equal-size cells, wall 1.5 pm thick basally and smooth, darker brown apically
and adorned with irregularly-shaped blocks that form more or less a corona at the apex but become smaller
and fewer toward the smooth basal part, pores obscure but probably 1 in each cell in the coronate area, pedicel
colorless, thin-walled, usually broken short.

Lindquist (1957) clarified the synonomy of this species. Germinated teliospores in Hennen & Ono
88-324 reveal that a germ pore occurs in the apical coronate area of each cell.

Diorchidium tricholaenae H. Sydow & P. Sydow, see PUCCINIA LEVIS (Saccardo & Bizzozero)
Magnus var. TRICHOLAENAE (H. Sydow & P. Sydow) Ramachar & Cummins.

DIPYXIS Cummins & Baxter,
Mycologia 59: 369. 1967. Type species D. mexicana Cummins & Baxter on Adenocalymna sp.
(Bignoniaceae) from Mexico.

Spermogonia subcuticular, conical Group VI (type 7). Aecia subepidermal in origin, erumpent,
aeciospores borne singly on pedicels as in urediniospores. Uredinia subepidermal in origin, erumpent, walls
echinulate, pores zonate. Telia subepidermal in origin, erumpent, teliospores borne singly on pedicels, 2-
celled by transverse septum, wall pigmented, germ pores 3, rarely 4, per cell, metabasidia exernal (Cummins
& Hiratsuka, 2003).

The genus is characterized by pedicellate teliospores with two probasidial cells, each cell with three
germ pores. Telia bear cylindrical paraphyses 40-80 x 7-9 pm, composed of 4-5 catenulate cells with walls
evenly 0.5-1 um thick, colorless to pale clear yellow. Paraphyses were first recorded by Hennen & McCain,
1993).

Dipyxis is a genus of two species, both on Bignoniaceae, the one listed below and the type from
Mexico. Family Uropyxidaceae.

DIPYXIS VIEGASII (Joerstad) Cummins & J.W. Baxter, Mycologia 59: 369. 1967. TYPE same as for

Prospodium arrabidaeae Viégas. (0/Ipe/?/III).

= Prospodium arrabidaeae Viégas, Bragantia 5: 12. 1945. Not H. S. Jackson & Holway, 1932.

TYPE on Arrabidaea sp., Bignoniaceae, from Brazil, Paraiba: Espirito Santo, Estacdo
Experimental da Fruticultura, Feb 1939, J. Deslandes-232.
= Prospodium viegasii Joerstad, Nytt. Mag. Bot. 6: 137. 1958. Nom. nov for P. arrabidaeae
Viégas.
On Bignoniaceae:
Arrabidaea sp., Paraiba (Viégas, 1945A: 12; Joerstad, 1958: 137; Cummins & Baxter, 1967: 369;
TAC-3800).

Dipyxis viegasii has been reported only from the type. Uredinia were not found on the type. The
telia aparently develope from the aecial mycelium. New collections are needed to determine if this rust still
occurs in Brazil.

Spermogonia grouped on the adaxial side of leaves on hypertrophied areas 2-4 mm diam,
subcuticular. Aecia on both sides of leaves, around the spermogonia, dark brown, aeciospores pedicellate,
asymmetrical, ellipsoid with pores in optical axis, (30-)36-40(-44) um long, (18-)20-23 um wide, or reniform
with pores in optical section, (15-)18-20 um wide, echinulate except around the pore in the concave side,
cinnamon-brown, pores 2, near the hilum, 1 in the concave and 1 in the convex side. Uredinia not seen. Telia
associated with the aecia, dark brown, teliospores (34-)38-48 x (20-)22-25(-27) um, oblong-ellipsoid, wall not
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obviously bilaminate, uniformly 2-4 pm thick, chestnut-brown, verrucose-echinulate with cones about 1.5 pm
wide at base, spaced 3-4 um, pores 3(4), equatorial, pedicel to 90 um long, colorless.

Doassansia
Doassansia is a genus of Ustilaginales (smut fungi), not Uredinales.

Doassansia hypoxidis Bresadola, see UROMYCES AFFINIS Winter.
Endophylloides, a synonym of Dietelia. Pucciniosiriaceae.
Endophylloides degueliae (sic) Thurston, see DIETELIA DUGUETIAE (Thurston) Buriticad & Hennen.

ENDOPHYLLUM J. H. Léveillé,
Mém. Soc. Linn. Paris 4: 208. 1825. TYPE SPECIES, Endophyllum persoonii Léveillé [a new name for
Uredo sempervivi Albertine & Schweinitz (= Endophyllum sempervivi (Albertini & Schweinitz) de Bary] on
Sempervivum globiferum (Crassulaceae) from Prussia.
= Monosporidium A. Barclay, J. Asiat. Soc. Beng. 56: 367. 1888. LECTOTYPE SPECIES,
Monosporidium euphorbiae A. Barclay on Euphorbia cognata, Euphorbiaceae, from
India (lectotype species tentatively chosen by Laundon, 1963).
= Kulkarniella V. P. Gokhale & M. K. Patel, Indian Phytopath. 4: 172. 1952. TYPE
SPECIES, Kulkarniella pavettae Gokhale & Patel on Pavetta tomentosa Roxb.
Rubiaceae, from India, Mahalbashwar. = Aecidium pavettae Berkeley

Endophyllum is an artificial, "convenience" teleomorph genus. The sori have the morphology of the
anamorph genus Aecidium but the spores germinate with a metabasidium, thus they are teliospores. In theory,
all species of Endophyllum are short cycle forms derived from various long cycle species of rusts that have an
Aecidium sp. anamorph in their life cycle.

Some species of Endophyllum have the subepidermal Puccinia-Uromyces type of spermogonia
associated with their telial sori, others have subcuticular spermogonia, not the Puccinia-Uromyces type.
Many have no spermogonia. Species that have subcuticular spermogonia were segregated as the genus
Monosporidium. We include Monosporidium as a synonym of Endophyllum because many collections do not
have spermogonia.

ENDOPHYLLUM CIRCUMSCRIPTUM Whetzel & Olive in Olive & Whetzel, Amer. J. Bot. 4: 49.
1917. TYPE on Cissus sicyoides L. from Puerto Rico: Mayaguez, 29 March 1916, Olive-s.n. (0/-,-
MII).
= Aecidium guttatum Kunze in Weigelt exsicc. Sine no. 1827. TYPE on Cissus sicyoides L. from
Surinam, date not reported, Weigelt s.n.
= Endophyllum guttatum H. Sydow & P. Sydow, as “(Kze.) Syd.”, Ann. Mycol. 18: 179.
1920. TYPE same as for Aecidium guttatum Kunze.
= Aecidium circumscriptum Schweinitz in Berkeley & Curtis, Jour. Philadelphia Acad. Sci. 2: 283.
1853. TYPE on Cissus sp., reported originally as “some unknown plant” from Surinam,
date of collection not reported, Weigelt s n.
= Aecidium cissi Winter, Hedwigia 23: 168. 1894. TYPE on “Cissus syciaefolium” from Brazil,
Santa Catarina, near Sdo Francisco, March 1884, Ule-51.
On Vitaceae:
Cissus crosa Richi, Maranhio, (IBI-15606).
Cissus sicyoides Linnaeus, Amazonas (Hennings, 1904B: 167), Santa Catarina (Hennings, 1896:
256).
Cissus syciaefolia??, Santa Catarina (Winter, 1884: 168; Pazschke, 1892: 95).
Cissus sp., Goids (Hennings, 1895A: 102), Maranhdo (specimen from Gilson Soares da Silva),
Rio de Janeiro (Dietel, 1899: 257), Rio Acre (Sydow, 1916: 71), Sdo Paulo (IBI-13011).
Endophyllum circumscriptum has been reported also from Argentina, Ecuador, Colombia,
Venezuela, Central America, and the West Indes.
Spermogonia on the adaxial side of leaves in groups of 2-5, subepidermal, flask-shaped, 80-85 um
wide. Telia on both sides of leaves, but mainly on the abaxial side, numerous borne on rounded somewhat
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hypertrophied, pulvinate areas, cupulate;peridia recurrved, yellowish, peridial cells 18-28 x 15-20 pum,
angular, wall 2.5-4 um, minutely verrucose; teliospores 15-23 pm, more or less rounded and angular or
irregular from pressure, wall 1-2 pm thick, minutely verrucose, without refractive granules (Buritica and
Hennen, 1980).

Buritica and Hennen (1980) designated the specimen listed above as the lectotype of E.
circumscriptum because it was from the material used by Olive and Whetzel that demonstrated that the spores
germinate with a metabasidium.

ENDOPHYLLUM PAMPEANUM (Spegazzini) Lindquist, see PUCCINIA PAMPEANA Spegazzini.
Endophyllum singulare Dietel & Holway, see AECIDIUM BYRSONIMATIS P.Hennings.

ENDOPHYLLUM STACHYTARPHETAE Whetzel & Olive in Olive & Whetzel, Amer. J. Bot. 4: 50.

1917. TYPE on Stachytarpheta cayennensis L. C. Rich. from Puerto Rico, Rio Piedras, Experiment

Station Farm, 11 & 22 Apr 1916, Olive & Whetzel s.n. (-/-,-[I1lendo) or ? (?/?,I1lendo/IIIpuccinia).

= Aecidium stachytarphetae P. Hennings, Hedwigia Beiblatt 38: (71). 1899. TYPE on

Stachytarpheta dichotoma Vahl from Brazil, Rio de Janeiro: Tijuca, 14 Dec 1895, Ule-
2163.
On Verbenaceae:
Stachytarpheta dichotoma Vahl, Rio de Janeiro (P. Hennings, 1899); Sao Paulo (Jackson, 1932:
63; Buriticd & Hennen, 1980: 13).

Endophyllum stachytarphetae has been reported also from Bolivia, Colombia, Trinidad, Central
America, and the West Indies.

Spermogonia aecia, and uredinia unknown, but see below. Telia on abaxial side of leaves, in
rounded or somewhat irregular inconspicuous pulvinate areas; peridia evanescent, hemispheric, to cupulate,
peridial cells 20-26 x 5-20 um, polyhedral, wall 3-6 um thick, colorless, reticulate-echinulate; teliospores 15-
20 x 12-17 um, wall 1 um or less thick, minutely verrucose, colorless (Buriticd and Hennen, 1980).

Although Whetzel and Olive (1917) treated Endophyllum stachytarphetae as a transfer from
Aecidium stachytarphetae P. Hennings, Buriticd and Hennen (1980) designated the specimen listed above as
the type of E. stachytarphetae because it was from the material used by Olive and Whetzel that demonstrated
that the spores germinate with a metabasidium, and they gave a description of the telia. In theory sori of
Endophyllum stachytarphetae may not always function as telia but they may function as uredinia or even
aecia (Jackson, 1932).

Several collections of Endophyllum stachytarphetae also have telia of Puccinia urbaniana ,
indicating a life cycle connection and plasticity similar to Puccinia pampeana and Endophyllum pampeanum
(Buriticd & Hennen, 1980).

Eriosporangium Bertero ex Arthur,
Result. sci. Congr. internat. Bot. Wien 1905 p. 343. 1906. TYPE SPECIES, Uredo baccharidis Lev. [=
Caeoma baccharidis (Lev.) Dietel & Neger], Ann. Sci. nat. ser. 3, 5: 269. 1846. On Baccharis sp,
Compositae from Chile.

Laundon (198X) reported that the type species of Eriosporangium is an anamorph and cannot be
used as a teleomorph name. This genus name is no longer in use and many of the species that have been
placed in it are synonyms of uncertain taxa. It was used for a while by some authors as a teleomorph genus
that included species of Puccinia that were long cycle and had teliospores that germinate without dormancy.

Eriosporangium hyptidis (Lagerheim) Arthur, see PUCCINIA NEOHYPTIDIS Laundon.
Eriosporangium hyptidis-mutabilis (Mayor) H. Sydow, see PUCCINIA HYPTIDIS-MUTABILIS Mayor.
Eriosporangium medellinense (Mayor) H. Sydow, see PUCCINIA MEDELLINENSIS Mayor.

Eriosporangium tucumanensis (Spegazzini) Arthur, (in part), see Aecidium tucumanense Spegazzini
(PUCCINIA GIBERTII Spegazzini).
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ESALQUE Hennen, Figueiredo & Carvalho,
Mycologia 92: 315. 2000. TYPE SPECIES: Esalque holwayi (H. S. Jackson) Hennen et al. (= Triactella
holwayi H. S. Jackson).

Spermogonia and aecia unknown. Teliospores three celled, triquetrous, the pedicel attached to a
proximal probasidial cell with two other distal probasidial cells joined to the proximal cell; pores not seen,
germ slits probably present.

Esalque has been reported only from the type species. Family probably Raveneliaceae.

ESALQUE HOLWAYI (H. S. Jackson) Hennen, Figueiredo, & Carvalho, Mycologia 92: 315. 2000.

(27?2, IIpe/1II).

= Triactella holwayi H. S. Jackson, Mycologia 31: 341. 1931. TYPE on Caesalpinia sp.

(originally reported mistakenly as Cassia sp.) from Brazil, Rio de Janeiro, Tijuca, 23 Dec
1921, Holway-1419.
On Leguminosae

Caesalpinia ferrea Martius ex Tulasne var. leiostachya Bentham, Sao Paulo(IBI-12517).

Caesalpinia punctata Wildenow, Minas Gerais, Sdo Paulo (IBI-13540).

Caesalpinia sp., Rio de Janeiro (H. S. Jackson, 1931: 341).

Esalque holwayi has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, mostly on abaxial side of
leaflets, scattered, 0.2-0.4 mm across, subepidermal in origin, erumpent, pulverulent, ruptured epidermis not
conspicuous, golden-brown to dark-brown, with numerous peripheral, 1-celled, irregularly incurved paraph-
yses 25-38 x 6.5-9 um, united at the base, walls greatly thickened, almost obliterating the lumen,
chestnut-brown above to nearly colorless at the base; urediniospores 17-20 x 12-14 um, broadly ellipsoid to
obovoid, wall 1-1.5 um thick, colorless, finely and closely evenly echinulate, pores 2-3, equatorial. Telia not
seen, teliospores often intermixed in uredinia, teliospores mostly 3-celled, 26-31 x 25-30 pm in face view,
17-22 un thick in side view, walls 0.5-1(-1.5) pm thick, wall projections (tubercules) up to 5(-6 um high,
often irregularly bent or knobed, pores not seen, probably each cell with a germ slit, pedicel to 10-15 pm long
(Hennen et al., 2000: 315).

The numerous peripheral, pale to dark chestnut-brown, uredinial paraphyses that are seen with a 10X
hand lens as small, dark sori suggesting telia help identify Esalque holwayi. An important trait for identifying
the two Caesalpinia host species are the characteristic small black glandular dots on the abaxial side of the
leaflets.

FROMMEELLA Cummins & Y. Hiratsuka,
1983. Tllustrated genera of rust fungi. Revised Edition. American Phytopathological Society. St. Paul. 152
pp-- p- 120. TYPE species: Frommeélla tormentillae (Fuckle) Cummins & Hiratsuka on Potentilla,
Rosaceae.

Spermogonia intraepidermal type 10. Aecia and spores similar to uredinia. Uredinia subepidermal
in origin, erumpent, spores pedicellate, echinulate, pores equatorial, obscure. Telia subepidermal in origin,
erumpent, spores borne singly on short pedicels , 3- several-celled by horizontal septa, wall pigmented,
smooth, germ pore 1 per cell, germinating without dormancy, metabasidia well differentiated.

Fromméella is characterized by pedicellate teliospores with rows of usually three to five probasidial
cells, each cell having only one germpore. Only two species have been named in Frommeélla. Phragmidium
is similar but its teliospores have 2 or more pores per cell.

FROMMEELLA MEXICANA (Mains) J. W. McCain & Hennen var. INDICAE J. W. McCain &
Hennen, Mycotaxon 39: 251. 1990. TYPE on Duchesnea indica (Andrzejowski) Focke (reported as
“Fragaria indica Andrzejowski”) from The United States of America, Alabama: Lee Co., Auburn,
Nov 1899, F. S. Earle (Alabama Biol. Survey #2164). (0/Ipe,IIpe/III).
Anamorph
Uredo duchesneae (J. C. Arthur) P. A. Saccardo & A. Trotter in Saccardo and Trotter, Sylloge
Fungorum 23: 827. 1925.
= Kuehneola duchesneae Arthur, No. Amer. Flora 7: 185-186. 1912. TYPE on
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Duchesnea indica (reported as “Fragaria indica Andrzejowski”),from The United
States of America, North Carolina, West Raleigh, 19 May 1909, B. B. Higgins-
185. Only uredinia present in the type.
= Phragmidium duchesneae (Arthur) H. Sydow & P. Sydow, Monogr. Ured. 3: 93. 1912.
= Frommea duchesneae (Arthur) Arthur, Bull. Torrey Bot. Club 44: 504. 1917.
= Frommea obtusa (F. Strauss) Arthur var. duchesneae (Arthur) Arthur , published as
"Frommea obtusa duchesneae (Arth.) n. comb. (Kuehneola d., Frommea d.)"
Manual Rusts U. S. and Canada, p. 93, 1934.
= Frommeélla duchesneae (Arthur) Yohem, Cummins, & R. Gilbertson, Mycotaxon 22:
451. 1985.
= Frommeélla obtusa-duchesneae (Arthur) Buritica in Buriticd & Pardo-Cardona, Rev.
Acad. Colombia Cienc. 20: 225. 1996.
On Rosaceae:
Duchesnea indica (Andrews) Focke, Minas Gerais (PUR-F19253), Sdo Paulo (PUR-F19251).
In South America, Fromméella mexicana var. indicae has been reported from Argentina, Brazil, and
Colombia. The same rust is widespread in North America. Duchesnia indica is the only host for this rust.
Telia mostly on abaxial side of leaflets, scattered, 0.2-0.5 mm across, pulvinate, cinnamon-brown,
ruptured epidermis inconspicuous, teliospores 50-80 x 19-26 pm clavate-cylindrical, to clavate-lanceolate,
rounded to obtuse above, obtuse or narrowed below, slightly or not constricted at septa, 3-5 celled, wall 1.5-2
pm thick at sides, 5-10 um above, cinnamon-brown, paller at base, smooth; pedicel about once or twice the
length of the spore, 7-10 pm wide, firm, colorless or pale cinnamon-brown next to the spore.
Frommeélla mexicana (Mains) J. W. McCain & Hennen var. mexicana [= Frommea mexicana Mains, var.
mexicana. TYPE on Duchesnea sp. from Mexico, Hidalgo: Chapulhuacan, 12 July 1937, Amelia Lundell-
7182 (Bull. Torrey Bot. Club 66: 618. 1939)] differs because its teliospores are 38-60 x 23-32 um, clavate-
cylindrical, rounded above and below or narrowed a little below, with 2-3 septa, 3-4-celled, wall 1.5-2 pm
thick at sides, 4-6 at apex.

Groveola indurata (H. Sydow & P. Sydow & Holway) H. Sydow, see UROMYCES INDURATUS H.
Sydow, P. Sydow & Holway.

Gymnoconia hyptidis Lagerheim, see PUCCINIA NEOHYPTIDIS Laundon.

Haplopyxis H. Sydow & P. Sydow,
Ann. Mycol. 17: 105. 1920. TYPE SPECIES: Uropyxis crotalariae Arthur on Crotalaria sp. from
Guatemala.
The Sydows (1920) proposed the genus Haplopyxis based on the assumption that it was like
Uropyxis but had only one celled teliospores. Baxter (1962) reported that the probasidial cells of Haplopyxis
have only one apical germ pore, not two lateral ones as in Uropyxis, and thus is a synonym of Uromyces.

Haplopyxis crotalariae (Arthur) H. Sydow & P. Sydow, see UROMYCES CROTALARIAE (Arthur)
J.W. Baxter.

Haploravenelia
Haploravenelia ingae (Arthur) Syd., see YPSILOSPORA TUCMANENSIS J. Hernandez & J. Hennen.

Haploravenelia macrocarpa (H. Sydow & P. Sydow) H. Sydow, see RAVENELIA MACROCARPA H.
Sydow & P. Sydow.

Haploravenelia mesillana (Ellis & Bartholomew) H. Sydow, see Ravenelia mesillana Ellis &
Bartholomew

Haploravenelia microcystis (Pazschke) H. Sydow, see RAVENELIA MICROCYSTIS Pazschke.
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HEMILEIA Berkeley & Broome,
Gard. Chron. 1869. p. 1157. 1869. TYPE SPECIES Hemileia vastatrix Berkeley & Broome.

See Hemileia vastatrix below for description.

Nearly 50 species of Hemileia have been published but only about 30 of these have had telia
described. Authors of the 20 names without telial descriptions were confident that the species should be
placed in Hemileia because of the unique morphology of the uredinia of the genus Hemileia.

Anamorph: Wardia.

Except for the introduced Hemileia vastatrix on cultivated Coffea spp., we believe no other species
of Hemileia occur in the neotropics. See: Cladoma - anamorph. The suprastomatal part of the sori of
Cladoma is composed of a complex branching of hyphae and sporogenous cells, unlike the comparatively
simple suprastomatal fascle of only sporogenous cells as in Wardia. Synnoma - anamorph. The
suprastomatal part of the sori of the anamorph genus Synnoma is a synnema that has sporogenous cells only at
its distal end. The spores are globoid, not radially asymetrical as in Wardia. and Pelastoma - teleomorph.

Anamorph taxa are especially useful in mycology and plant pathology because these stages of a life
cycle are the ones most often collected and usually most important in disease development. Often overlooked
by those who prefer to use only holomorph names if available is the fact that the ICBN states that a
holomorph name of a fungus stands for "the species in all its morphs" while an anamorph name stands for
only a specific morph in a life cycle (Greuter et al., ICBN, 2000, Article 59.1). For example, in the yellow
leaf rust disease of coffee the complete life cycle of the pathogen remains unknown, telia are only rarely
collected or reported, the role of the telial stage in disease development is unknown, and nearly all of the
research that has been published on this disease, including genetic variability in pathogenicity, has involved
only the uredinial anamorph stage. For this important plant pathogen this stage can now be referred to
specifically by its anamorph name, Wardia vastatrix.

All Hemileia and Wardia species are restricted to the paleotropics and paleo-subtropics, except for
H. vastatrix which now has been introcuced from its original home probably in tropical East Africa to nearly
all coffee growing regions in the world. No Hemileia or Wardia species have what seem to be overseasoning
spores. All have hyaline or nearly so, thin walled spores that, where known, germinate without dormancy.
The incubation period from infection to production of new uredinial sori for H. vastatrix is 25-30 days, or
more. This is much longer than the 7-10 days for important cereal rusts caused by species of Puccinia, which
presumably are all native of temperare regions.

We chose the anamorph of Hemileia vastatrix as the type species for Wardia. because it is
widespread in tropical regions, its morphology is relatively well known, and it is easily identified because of
the unique morphology of its sori and spores. McCain and Hennen (1990) illustrated and described the
developmental anatomy of these sori using SEM and light microscopy. Much earlier, Ward (1882) published
elegant illustrations drawn from light microscopy. Saville (1978) described the radially asymmetrical spores
as “ hedgehog” shaped, the convex side echinulate and the concave or flat face smooth.

Sori of nearly a dozen genera of rusts are known as “suprastomatal” (Hiratsuka and Cummins, 1983,
2004). The sori of Hemileia are described as “suprastomatal” because the sporogenous cells emerge in
fascicles through stomata and spores are produced directly on the sporogenous cells outside of the host
epidermis. Gopalkrishnan (1951) found in a sample of 32 species of Hemileia (and Wardia) important
variations in the morphology of the part of the sorus that remains in the substomatal chambers. He classified
these variations into four types that are useful for classification of anamorph and teleomorph species. Also, a
range of variation occurs in the morphological development of suprastomatal sori in other genera: These
developmental features are useful for defining taxa, even though, as is frequently the case, there may occur
intergradations between these variations. Ono et al. (1988) reported some of the range of this variation by
introducing the term "pseudosuprastomatal"”.

When all taxa of Hemileia and Wardia have been studied sufficiently to place them in one of
Gopalkrishnan's or other catagories, an improved classification can be made.

Hemileia americana Massee, see CLADOMA BEHNICKIANA (P. Hennings) J. F. Hennen.
Hemileia oncidii Griffon & Maublanc, see CLADOMA BEHNICKIANA (P. Hennings) J. F. Hennen
HEMILEIA VASTATRIX Berkeley & Broome in Berkeley, Gard. Chron. 1869: 1157. 1869. TYPE on

Coffea arabica from Sri Lanka (Ceylon), Thwaites. (2/?,IIpe/IIT).
On Rubiaceae:
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Coffea arabica Linnaeus, Bahia (IBI-10826), Espirito Santo (IBI-10849), Minas Gerais (PUR-
F19292), Rio de Janeiro (PUR-F19291), Sao Paulo (IBI-11032).

Hemileia vastatrix occurs throughout the major coffee growing regions of the World.

Anamorph sori numerous on abaxial side of leaves, minute, in yellowish leaf spots, substomatal in
origin and development, without peridium or paraphyses, sporogenous cells emerging through the stomata in
fascicles, spores borne sympodially on minute pedicels from the sporogenous cells, spores 26--40 x 20--30
pum, bilaterally symmetrical, ovoid to reniform, wall evenly ca 1 um thick, colorless or pale yellowish, the
part of the wall facing the fascicle of sporogenous cells more or less flattened, smooth or partly so, wall facing
away from the sporogenous cells convex, irregularly echinulate, germ pores usually obscure.

Hemileia vastatrix was accidently introduced into Bahia, Brazil in 1970. It probably came from
Africa with coffee seedlings mixed with cacao seedlings. Arnaldo Gomez Medeiros discovered this rust on
coffee plants growing near a cacao nursery. Since that time this rust has spread to all major coffee producing
areas in the New World. The rust infects leaves, young fruit, and buds. This rust is the most important
disease of coffee world wide. Control by fungicides and the development of resistant varieties has added
much cost to coffee production.

Holwayella H. S. Jackson,
Mycologia 18: 49. 1926. Type species Holwayella mikaniae (Arthur) H. S. Jackson. Holwayella is now
considered a synonym of Chrysocyclus.

Holwayella mikaniae (Arthur) H. S. Jackson, see CHRYSOCYCLUS MIKANIAE (Arthur) H. Sydow.

INTRAPES Hennen & M. Figueiredo, Anamorph,

Mycologia 71: 836. 1979. TYPE SPECIES, Intrapes paliformis Hennen & Figueiredo.

This genus was established for anamorph sori that have a hymenium of sporogenous cells that
produce spores by percurrent proliferation. Spores develop one after the other from the top part of a
sporogenous cell. The first spore is formed endogenously inside the tip of a sporogenous cell, the
sporogenous cell wall breaks open as the first spore is pushed out by an elongating pedicel. After that, each
new spore comes through the pedicel of the previous spore. In this process a small, irregularly split collar is
left at the top of the sporogenous cell after a spore becomes detached. The collar is the remains of a part of
the pedicel of the previous spore. After a sporogenous cell has produced several spores, several closely
spaced, irregular collars are present. Only one species has been named.

Jacksoniella Kamat & Sathe,
in Sathe, Indian Phytopathology 25: 78. 1972 (not Lindquist, 1971).

Jacksoniella holwayi Kamat & Sathe, see PHRAGMIDIELLA HOLWAYI (H. S. Jackson) Buritica.

KIMUROMYCES Dianese, Santos, Medeiros & C. Furlaneto,

Fit. Bras. 20: 251. 1995. TYPE SPECIES: Kimuromyces cerradensis Dianese Santos, Medeiros & C.
Furlaneto.

Kimuromyces has been reported only from the type species described below. Dianese (1995)
tentatively placed the genus in the Uropyxidaceae.

The relationship of this genus to other genera is unknown. The wall sculpture of the teliospores, and
the occasional three-celled teliospore with the apical septum vertical or oblique resemble teliospores of some
Sphaerophragmium or Nyssopsora species.

KIMUROMYCES CERRADENSIS Dianese, Santos, Medeiros, & C. Furlaneto, Fit. Bras. 20: 251.
1995. TYPE on Astronium fraxinifolium Schott ex Spreng. from Brazil, Goids: Cristalina, Fazenda
Nova India, 10 April 1993, Dianese & R. B. Medeiros-837. (2/?,I1pe/III).

Anamorph
Uredo rhombica Spegazzini, An. Soc. Cient. Argentina 17: 124. 1884. TYPE on Astronium
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urundeuva Englar, reported originally as “Astronium juglandifolium”, from Paraguay,

Cordillera de Peribebuy, July 1883, Balansa-3797.

= Uredo mauriae H. Sydow, Ann. Mycol. 23: 325. 1925. TYPE on Mauria glauca
Donn Smith, Anacardiaceae, from Costa Rica, La Caja near San José, 14 Feb
1925, H. Sydow-10.

= Uredo roupalae Cummins, Bull. Torrey Bot. Club 64: 43. 1937. TYPE on Mauria
glauca Donn Smith, Anacardiaceae (mistakenly reported originally as Roupala
veraguensis Klotzsch, Proteaceae) from Costa Rica, San José, 1928, H. Schmidt-
2052.

On Anacardiaceae
Astronium fraxinifolium Schott ex Spreng., Ceara (IBI 17135), Goias (Dianesi et al., 1995: 251;

IBI 13303), Mato Grosso (IBI 16724), Mato Grosso do Sul (IBI 14317), Minas Gerais

(Dianesi et al., 1995: 251; IBI 13547), Para (IBI 13492,), Sdo Paulo (IBI 15238).

Astronium lecointe Ducke, Pard (Ferreira s.n.).

Astronium sp., Para (Caxiuana, Sotdo-97-626).

Uredo rhombica, anamorph of Kimuromyces cerradensis, has been reported also from Paraguay,
Venezuela, and Costa Rica.

Spermogonia and aecia not seen. Uredinia mostly on the abaxial side of leaves, scattered, powdery,
light chestnut-brown (whitish if spores not abundant because of the paraphyses), 0.1-0.2 mm across,
paraphyses peripheral, numerous, whitish, 27-48 x 7-11 pm, irregularly cylindrical or clavate, more or less
straight to somewhat curved, 1-celled or with a short stalk cell, rounded above and tapering below, usually
filled with highly refractive material, wall ca 0.75 pm thick, colorless, smooth or very slightly verrucose at
top, smooth below; urediniospores mostly irregularly flattened-rhombic to flattened broadly rhombic, 23-27(-
29) x (15-)17-23 um in face view, ca one-half as wide in lateral view, sometimes slightly curved in lateral
view, wall ca 1 pm thick, golden-brown, finely echinulate but with smooth spots on each flattened side, germ
pores 2, opposite each other at the side corners, thus equatorial; paraphyses and spores coming from well
developed sporogenous cells, these in mature sori with numerous collapsed pedicels from mature spores that
have been released. Telia not seen, teliospores in uredinia, spores 2-3-celled, 27-32 x 15-20 um, flattened
obovoid to irregularly ellipsoid, with digitate processes 3-5 um long, these more numerous on the top cells,
sometimes bifurcate, rarely nearly lacking, pedicel attatched to the odd cell in 3-celled spores, wall between
the upper two cells usually perpendicular, sometimes oblique, rarely nearly parallel, wall irregularly thickened
1-1.5 um, light chestnut-brown, pore not seen, pedicel thin-walled, deciduous, breaking at 2-10 pm below the
spore.

This description is based on our specimens cited above from IBI. It is close to that reported by
Dianese et al. (1995) who found telia separate from uredinia as well as in mixed sori. They also reported one
germ pore in each probasidial cell and a metabasidium with basidiospores. They did not report the highly
refractive material in the paraphyses, the 3-celled teliospores, nor the connection to Uredo rhombica. In our
specimens we could not find telia separate from uredinia and we did not see pores in the teliospore cells.

Kimuromyces cerradensis may cause considerable damage to seedlings of host plants under nursery
conditions.

Klebahnia Arthur,
Résult. Sci. Congr. Bot. Vienne, p.345. 1906. TYPE SPECIES designated by Laundon ( 1965A) as
Uromyces glycyrrhizae Magnus on Glycyrrhiza, Leguminosae.

Arthur proposed Klebahnia based on a confusing mixture of variations in the morphological and
ontogenic concepts of life cycles. In ontogenic terminology the species are long cycled and autoecous, both
the uredinia and aecia, when known, have the morphology of anamorph genera that are pedicellate. In
morphologic terminology the species have no aecia. Teliospores are one-celled. Later, Arthur abandoned the
use of Klebahnia and it is not used any more. Most of the species are now placed in Uromyces.

Klebahnia bidentis (P. Hennings) Arthur, see UROMYCES BIDENTICOLA Arthur.

Klebahnia dolichospora (Dietel & Holway) Arthur, see UROMYCES DOLICHOSPORUS Dietel &
Holway.
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Klebahnia gemmata (Berkeley & Curtis) Arthur, see UROMY CES BRASILIENSIS Trotter.

KUEHNEOLA Magnus,
Bot. Centralbl. 74: 169. 1898. TYPE SPECIES: Oidium uredinis Link, in Willd. Sp. pl. 6: 123. 1824.
[Chrysomyxa albida Kuhn (= Kuehneola uredinis Link) Arthur on Rubus fruticosus (Rosaceae) from
Germany]. Phragmidiaceae.

Spermogonia subcuticular or intra-epidermal, growth determinate or indeterminate, hymenium flat or
slightly concave, Group 4 of Hiratsuka & Hiratsuka (1980). Aecia commonly producing host deformations,
subepidermal in origin, erumpent, powdery, aeciospores pedicellate. Uredinia subepidermal in origin,
erumpent, powdery, urediniospores pedicellate. Telia subepidermal in origin, erumpent or teliospores
produced in uredinia; teliospores several celled in a vertical row, often subtended by a pedicel-like cell, germ
pore obscure but evidently one in each cell, germination without dormancy, metabasidia well differentiated
from the probasidial cells.

Although the presence of pedicels in teliospores is an essential trait for defining the genus
Kuehneola, their presence is difficult to determine in some species. A common representative of this genus in
the neotropics is Kuehneola loeseneriana (Arthur) H. S. Jackson and Holway which may incite large
powdery, orange galls on leaves and stems of Rubus spp.

In some older literature, Phakopsora nishidana Ito, the common rust of Ficus carica (cultivated fig),
has been reported as Kuehneola fici Butler. But this rust is properly placed in Cerotelium fici (Butler) Arthur
and is known only from India. Phakopsora gossypii (Lagerheim) N. Hiratsuka, a tropical rust of Gossypium
hirsutum (Cotton), has been reported as Kuehneola desmium (Berkeley & Curtis) Butler and Kuehneola
gossypii Arthur.

For practical identification of species of Kuehneola in the New World, we restrict species to the
Rosaceae host genera: Rosa, and Rubus.

Key to help identify species of Kuehneola on Rosaceae: Dryas, Rosa, and Rubus
1. Teliospore walls uniformly thin
2. Teliospores with 3-4 cells in vertical rows

3. Teliospores 21-37 x 10-20 um, on Dryas 1. Kuehneola dryadis

3. Teliospores 20-34 x 17-22 um, on Rosa 2. Kuehneola japonica
2. Teliospores with 4-6 cells in vertical rows, on Rubus

4. Connection between teliospore cells narrow 3. Kuehneola filipina

4. Connection between teliospore cells wide 4. Kuehneola andina

1. Teliospore walls irregularly thickened, on Rubus
5. Aeciospores and urediniospores echinulate

6. Urediniospores 18-28 x 16-23 um 5. Kuehneola albida (North
temperate)
6. Urediniospores 23-27 x 19-25 um 6. Kuehneola guatemalensis

5. Aeciospores and urediniospores with verrucae or spines in spirals
7. Kuehneola loeseneriana Neotropics
(K. loeseneriana includes Kuehneola arthurii, and K.
uleana)

Kuehneola desmium (Berkeley & Curtis) Butler, sse PHAKOPSORA GOSSYPII (Lagerheim) N.
Hiratsuka.

Kuehneola fici Butler, [as "(Cast.) Butler"] Ann. Mycol. 12: 79. 1914. TYPE on Ficus glomerata from

India, Pusa, date and collector not reported, presumably Butler.

Although Butler (1914) published this rust on Ficus glomerata as a new combination, "Kuehneola
fici (Cast.) Butler", based on the basionym Uredo fici Cast., he included a description of an anamorph and a
teleomorph. Because of the inclusion of a reference to a teleomorph specimen and a teleomorph description,
we treat the name as a new species atributed to Butler alone. We believe this rust, which is known only from
India, is properly placed as Cerotelium fici (Butler) Arthur but with the concept of Cerotelium as defined by
Buriticd and Hennen (1994). However neither Kuehneola fici Butler nor Cerotelium fici (Butler) Arthur apply
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to the common fig rust, Phakopsora nishidana S. Ito, widely distrbuted on Ficus carica. See Phakopsora
nishidana for other notes.

Kuehneola fici(Castagne) Arthur , see PHAKOPSORA NISHIDANA Ito.
Kuehneola gossypii Arthur, see PHAKOPSORA GOSSYPII (Lagerheim) N. Hiratsuka f.

KUEHNEOLA LOESENERIANA (Arthur) H. S. Jackson & Holway in Jackson, Mycologia 23: 105.

1931. [recorded as “(P. Hennings) Jackson & Holway”] TYPE same as for Spirechina loeseneriana

Arthur. (0/Ipe-gall,IIpe/III).

= Spirechina loeseneriana Arthur [as “(P. Hennings) Arthur”], J. Mycol. 13: 30. 1907. TYPE
on Rubus bogotensis Humboldt, Bonpland & Kunth from Bolivia, Yungus, 1890, A. Miguel
Bang-684.

= Uromyces loesenerianus (Arthur) P. Sydow & H. Sydow [as “(P. Hennings) Sydow™],

Mon. Ured. 2: 202. 1910. TYPE same as for Spirechina loeseneriana Arthur.

= Uromyces arthuri P. Sydow & H. Sydow, Monogr. Ured. 2: 203. 1910. TYPE on Rubus
schiedianus Steud. from Guatemala, Dept. de Alta Verapaz, Coban, H. von Tuerckeim s.n.

= Spirechina arthuri (P. Sydow & H. Sydow) Arthur, N. Am. Fl. 7: 183. 1912. TYPE
same as for Uromyces arthuri H. & P Sydow.

= Kuehneola arthuri (P. Sydow & H. Sydow. ) H. S. Jackson, Mycologia 23: 106. 1931.
TYPE same as for Uromyces arthuri P. Sydow & H. Sydow.

= Kuehneola uleana H. Sydow & P. Sydow, Ann. Mycol. 14: 258. 1916. TYPE on Rubus sp.
from Brazil, Bahia, Serra de Sincora, Nov. 1906, Ule-3318.

Anamorph

Uredo loeseneriana P. Hennings, Hedwigia 37: 273. 1898. TYPE on Rubus sp. from
Guatemala, Jalambohoch, Dept. Huehuetenango, 22 Aug. 1896, C. & E. Seler-2687.
= Uredo imperialis f. ramulicola Spegazzini, Anal. Soc. Ci. Argentina 47: 276. 1899.

TYPE on Rubus imperialis Chamisso & Schlechtendahl, from Argentina,
Tucuman, Jan 1899, F. Sivori s.n.
= Uromyces usteri Spegazzini, Revista Mus. La Plata 15: 7. 1908. TYPE on Rubus
urticaefolius Poiret from Brazil, Sdo Paulo, Avenida Paulista, date not reported, A.
Usteri s.n. Only anamorph spores described.
On Rosaceae:

Rubus brasiliensis Martius , Minas Gerais (Jackson,1931: 105; IBI-2086), Sao Paulo (IBI-211).

Rubus erythroclados Martius, Sdo Paulo (Jackson, 1931: 105).

Rubus sellowii Chamisso & Schlechtendahl, Rio Grande do Sul (IAN-712).

Rubus urticaefolius Poiret, Sdo Paulo (Jackson, 1931: 105).

Rubus sp., Espirito Santo (IBI-2829), Minas Gerais (Jackson, 1931: 105; Thurston, 1940: 294,
IAC-5166), Parana (IBI-12150), Rio de Janeiro (Jackson, 1931: 105; IBI-1649), Rio Grande
do Sul (Lindquist & Costa Neto, 1963: 123; IBI-5780), Santa Catarina (Hennings, 1899A:
69; IBI-12727), Sao Paulo (Jackson, 1931: 105; Viégas, 1945: 10; IAC-533; IBI-17474).

Kuehneola loeseneriana has been reported from Argentina to Central America, and Mexico. The
closely spaced spiral rows of small verrucae on the anamorph spore walls help to identify this species.

Arthur (1912), and Gallegos & Cummins (1981) reported that spermogonia and aecia of Kuehneola
loeseneriana were on bright orange-yellow galls on stems and leaves. We also found spermogonia and aecia
associated with galls. The masses of aeciospores made the galls very powdery. At maturity stem galls were as
large as 8-10 cm across. Now we believe that all of the galls produced by this species are the result of
basidiospore infections and that they produce spermogonia and aecia. Uredinia are scattered on the leaves.

Although this rust has been reported mainly on wild species of Rubus that grow mainly in Mata
Atlantica region, it can also infect some cultivated Rubus plants that have been developed for fruit from which
jelly is produced. The rust causes many large galls on stems and leaves. These galls are covered with large
amounts of bright orange spores. Because of the management of cultivated Rubus plantings in which the
plants are well spaced thus increasing air circulation and leaf drying, the disease is of little importance in
Brazil.
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Nomenclatural explanation. Kuehneola loeseneriana was first named Uredo loeseneriana by P. Hennings
in 1898 from an anamorph collection from Guatemala. Arthur (1907) was the first to report telia. He found
the rust on a phanerogamic herbarium specimen of Rubus bogotensis from Bolivia in the Field Museum
Herbarium in Chicago. Arthur designated this material as the type specimen of his new genus Spirechina.
Because the only species that he placed in Spirechina was S. loeseneriana, it automatically became the type
species for the genus Spirechina. He published this species as “Spirechina loeseneriana (P. Henn.) Arthur
nom. nov.” indicating that the name was a new name for Uredo loeseneriana P. Hennings, the basionym.
Arthur reported that the type of Uredo loeseneriana is from Guatemala. During that time Arthur gave
nomenclatural priority to the oldest legitimate name that had been applied to any part of the life cycle of a
species. Thus, for his genus Spirechina Arthur designated the Bolivian collection as type specimen for the
genus because it had teliospores, and he then listed a different type specimen for the type species of the genus
when he used Uredo loeseneriana as the basionym for Spirechina loeseneriana.

Arthur (1907) stated that the genus Spirechena has one-celled teliospores because that is what he
found in the Bolivian specimen cited above. Later, Arthur (1912) included five species in the genus, all
parasites of species of Rubus. Three of these species are now known to be in the genus Gerwasia, a genus
that has only one-celled teliospores. The other two, S. loeseneriana and S. arthuri, are now placed in
Kuehneola, a genus which has at least some multicelled teliospores, with the probasidial cells in rows.

Jackson (1931) transferred S. loeseneriana to Kuehneola as “K. loeseneriana (P. Henn.) Jackson &
Holway” because he discovered that the teliospores of S. loeseneriana are mostly one celled but two or more
probasidial cells in rows also are produced.

The Code (International Code of Botanical Nomenclature) requires that the type specimen of a
teleomorph taxon must have a telemorph present. To follow this requirement the Code now permits us to
ignore Arthur’s designation of Spirachina loeseneriana as a new name for, or as a transfer of, Uredo
loeseneriana P. Hennings. We may attribute the name Spirechina loeseneriana to Arthur alone, i. e.
Spirechina loeseneriana Arthur, with the type specimen being the one from Bolivia that Arthur found with
telia.

Cummins & Stevenson (1956) were the first to apply this nomenclatural correction to Arthur’s
(1907) and Jackson’s (1931) designations for this species by publishing the name as Kuehneola loeseneriana
(Arthur) H. S. Jackson & Holway.

Kuehneola malvicola (Spegazzini) Arthur see CATENULOPSORA PRAELONGA (Spegazzini)
Buritica.

Kuehneola uleana H.& P. Sydow, see KUEHNEOLA LOESENERIANA (Arthur) H. S. Jackson &
Holway.

KWEILINGIA Teng,
Sinensia 11: 124. 1940. TYPE SPECIES, Kweilingia bambusae (Teng) Teng, Sinensia 11: 124. 1940.
= Chrysomyxa bambusae Teng, Sinensia 9: 226. 1938. TYPE on “bamboo”, Bambusoideae, from
China, Kwangsi: Yangso, 24 March 1928, S. C. Teng & K. L. Teng-3236).
= Dasturella Mundkur & Kheswala,Mycologia 35: 202-203. 1943. TYPE SPECIES, Dasturella
divina (H. Sydow) Mundkur & Kheswala, Mycologia 35: 202. 1935. (= Angiopsora divina
H. Sydow, Ann. Mycol. 34:71. 1936. TYPE on Bambusa sp. from India, Majhgawan, 5
Jan 1935, R. A. Tandon-188.
= Kweilingia divina (H. Sydow) Buritica & Hennen, Rev. Acad. Colombia Cienc. 22:
330. 1998.
= Tunicopsora Singh & Pandy, Trans Br. Mycol. Soc. 56: 301. 1971. TYPE SPECIES,
Tunicopsora bagchii Singh & Pandey. Trans British Mycol. Soc. 56: 301. 1971. TYPE on
Dendrocalamus strictus Nees from India, Uttar Pradesh: Dehra Dun, New Forest, July
1962, B. K. Bakshi s.n.
= Kweilingia bagchii (Singh & Pandey) Buritic4, Rev. Acad. Colombia Cienc. 22: 330.
1998.
We follow Buritica (1998) in the delimitation and nomenclature of Kweilingia.
Kweilingia is characterized by its large erumpent, blackish, telia that are discoid-pulvinate,
flabelliform in longitudinal section, or in some species effused over large areas of the leaf sheaths.
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Teliospores are one celled with dark chestnut-brown walls about (1-)2-3 pm thick, arranged in tightly or
loosely adhearing more or less verticle rows. The upper layer of spores often have apically thickened walls
that may appear as a continuous layer suggesting a peridium. Two germ pores have been reported in
teliospores of Kweilingia bagchii.

Even though Thirumalachar and Narasimhan (1951 concluded that Kweilingia is a member of the
Auriculariales, we have no doubt that it is a rust because of the characteristic anamorphs. The large, black
telia superficially resemble some Ascomycete structures.

Cummins and Hiratsuka (2003) kept Kweilingia and Dasturella as separate genera but reported that
Buritica (1998) had combined them as Kweilingia. Cummins and Hiratsuka (2003) included a key to separate
genera in Phakopsoraceae that stated Dasturella has "catenulate teliospores" while Dasturella has "teliospores
not catenulate”". In their descriptions both genera were reported only to have catenulate teliospores, which
was shown also by the illustrations. Another trait they reported as different was that the teliospores of
Dasturella were "firmly adherent laterally and terminally” while those of Kweilingia are "loosely adherent at
first but separating later". Uredopelltis also is dificult to separate from Kweilingia.

KWEILINGIA DIVINA (H. Sydow) Buritica, Rev. Acad. Colombia Cienc. 22: 330. 1998.
(0/Icv = Ilse,III).
= Angiopsora divina H. Sydow, Ann. Mycol. 34: 71. 1936. TYPE on Bambusa sp. (=
Dendrocalamus sp.) from India, Majgawan, 5 Jan 1935, Tandon-188.
= Dasturella divina ( H. Sydow) Mundkur & Kheswalla, Mycologia 35: 203. 1943.
= Dasturella oxytenantherae Sathe, Sydowia 19: 1965. TYPE on Oxytenanthera sp. from India,
Mahableshwar, 20 Jan 1965, A.V. Sathe s.n. .
Synanamorphs
Physopella inflexa (Ito) BuriticA & Hennen, Rev. Acad. Colombia Cienc. 19: 56. 1994. This is
the anamorph name for uredinia.
= Uredo inflexa Ito, J. Agr. Coll. Tohoku Imp. Univ. 3: 247. 1909. TYPE on “Sasa” sp.
from Taiwan, Daihoku, date not reported, H. R. Suzuki s.n.
= Uredo ignava Arthur, Bull. Torrey Bot. Club 45: 121. 1919. TYPE on “Bambos
vulgaris Schrad.” from Cuba, Santiago de las Vegas, 29 Jan 1916. J. R. Johnston-
424.
= Dicaeoma ignavum (Arthur) Arthur & Fromme, N. Am. Fl. 7: 341. 1920.
= Puccinia (?) ignava (Arthur) Arthur, Bot. Gaz. (Crawfordsville) 73: 65. 1922.
= Physopella ignava (Arthur) Buriticd, Rev. Acad. Colombiana Cienc. 20: 204.
1996.
Aecidium thaungii Carvalho, Hennen, & Figueiredo, Summa Phytopatol. 27:261. 2001
= Aecidium randiicola Thaung, Trans. British mycol. Soc. 66: 107. 1976. TYPE on
Randia sp. aff. dumetorum, Rubiaceae, from Burma, Kyaukchaw, east of
Mandalay, 7 Sept 1974, M. M. Thaung s.n. (not Aecidium randiicola Spegazzini,
Rev. Arg. de Bot. 1 (2a.-3a.): 99-100. 1925). This is the anamorph name for aecia
but Thaung’s species requires a new name (nom. nov.) because Spegazzini (1925)
published this name earlier for a different rust.
On Gramineae:
Bambusa vulgaris Schrader, Amapa (IBI-1600, IT), Mato Grosso do Sul (IBI-14356, II), Para
(IBI-13629; II; IBI-16156, IT), Pernambuco (IBI-15579, II); Rio de Janeiro, (IBI-12481,
1II), Séo Paulo (IBI-17684, II, IIT). We are uncertain about the nomenclature of the hosts.
Kweilingia divina has been reported as widespread in warm regions of the world wherever certain
species of bamboo occur or are cultivated for food, ornamentals, and bamboo poles. Genera of Bamboos
reported as hosts include: Bambusa, Dendrocalamus. Ochlandra, Oxytenanthera, Thyriostaschys, and
Gigantochloa.
Spermogonia and aecia (Aecidium thaungii, unknown in the New World) . Uredinia (Physopella
inflexa) on both sides of leaves, pale brown, paraphyses abundant, incurved, colorless or brownish, wall 1-1.5
pm thick on inner facing side, 3-5 um thick on the outer facing side and apically; urediniospores (21-)23-28(-
31) x(-14)16-19(-21) um, obovoid or ellipsoid, wall 1-2 pm thick, yellowish or pale brownish, echinulate,
germ pores probably 4, equatorial, very obscure. Telia blackish brown, erumpent, pulvinate, crustose, mostly
150-200 pm thick, teliospores 13-18 x 10-16 um, mostly cuboid, or oblong, in vertical rows of mostly 3-6
spores, wall 1-1.5 pum thick at sides, 3-12 um thick at apex, chestnut-brown or darker (Cummins, 1971).
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Kweilingia divina has been reported from the New World before only by the anamorph name Uredo
ignava Arthur (Cummins, 1971). Carvalho et al. (2001) were first to report the teleomorph from the New
World [Parque Estadual do Fontes do Ipiranga (PEFI), Sao Paulo, 95-107/IBI 17684] and first to connect the
anamorph Uredo ignava (=.Physopella inflexa). The rust seems to have been dispersed with the vegetatively
reproduced hosts. In Asia, Bamboos have been reported to be attacked also by about 20 species of Puccinia
but none of these have been reported from Latin America.

Because the morphology of the uredinial anamorph is that of Physopella, BuriticA & Hennen (1994)
transfered Uredo inflexa S. Ito to Physopella. The synonomy of Dasturella divina given by Cummins (1971)
reveals that Uredo inflexa S. Ito has priority over U. ignava Arthur. Cummins (1971) suggested that U.
ignava would be found to be an anamorph of Dasturella. The collection from PEFI that has both teleomorph
and anamorph sori clearly shows Cummins was correct. Later Buriticd (1998) placed Dasturella as a
synonym of Kweilingia as shown above.

Thirumalachar et al. (1945) in India reported successful inoculations with aeciospores from an
unnamed Aecidium sp. infecting Randia dumetorum Lamarck, Rubiaceae, onto leaves of bamboo resulting in
uredinia and telia of Dasturella divina (=Kweilingia divina). Thaung (1976) named the same species of
Aecidium on Randia dumetorum from Burma Ae. randiicola but Spegazzini used this name before for a
different rust in Argentina. That is why we provided a new name, Aecidium thuangii, for this anamorph.

Several collections of Aecidium randiae P. Hennings on Basanacantha sp.are known from Brazil but
their connection to K. divina, if any, is unknown.

This is the second species of Kweilingia to be reported in the Western Hemisphere. K. americana
Buriticd & Hennen was described on Costus pictus Don, Zingiberaceae (Costaceae), from Chiapas, Mexico
(Buritica, 1998).

Lecythea Léveillé,
Ann. Sci. nat.ser.3, 8:373. 1847.
Lecythea,a name not currently in use, is an anamorph genus for uredinia of Phragmidium spp.
(Laundon, 1965A). The genus is characterized by sori that are surrounded by peripheral incurved paraphyses
and have pedicellate, echinulate spores.

Lecythea pezizaeformis Berkeley & Curtis, see DICHEIRINIA BINATA (Berkeley & Curtis) Arthur.

LEPTINIA Juel,
Bih. K. Svenska Vet.-Akad. Handl. 23 Afd. 3: 15.1897. TYPE SPECIES, Leptinia brasiliensis Juel. See
below.

Spermogonia and aecia unknown. Anamorph spores produced by percurrent proliferation, the first
spore in a series formed endogenously within the tip of a sporogenous cell, the apical part of the sporogenous
cell wall breaks open as the first spore is pushed out by an elongating pedicel, later spores develop one after
the other from the top part of the same sporogenous cell., each new spore comes through the pedicel of the
previous spore. A small, irregularly split collar is left at the top of the sporogenous cell after a spore becomes
detached. The collar is the remains of a part of the pedicel of the previous spore. After a sporogenous cell
has produced several spores, several closely spaced, irregular collars are present. Telia subepidermal in
origin, teliospores produced endogenously similar to the anamorph spores but usually only one teliospore per
sporogenous cell, pedicellate, two-celled, wall very thin, colorless, germination without dormancy.

We recognize Leptinia because of our discovery of the unusual endogenous production of
teliospores. Except for their endogenous production, these teliospores are similar to thin-walled, colorless
teliospores of Puccinia. Very young sori must be examined to observe the endogenous nature of teliospore
production. Neither Juel (1897), the Sydows (1904), nor Hiratsuka and Cummins (2003) reported the
endogenous production of teliospores.

Cummins and Hiratsuka (2003) did not recognize Leptinia, they considered it a synonym of
Puccinia.

LEPTINIA BRASILIENSIS Juel, Bih. K. Svenska Vet.-Akad. Handl. 23 Afd. 3: 15. 1897. TYPE on
Astronium sp , reported originally as on an unidentified host, from Brazil, Mato Grosso: Buritizinho,
Serra do Itopirapuan, 20 April 1894, Lindman s.n. (-/-,-/1II).

On Anacardiaceae:
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Astronium sp., Goias (IBI-13336), Mato Grosso (Juel,1897: 15), Mato Grosso do Sul (IBI-14335).

Leptinia brasiliensis has been reported only from Brazil.

Spermogonia, aecia, and uredinia not produced. Telia on abaxial side of leaflets, subepidermal in
origin, long covered by the epidermis, minute, in dense angular groups, waxy-crustose, dark choclate-brown;
teliospores formed endogenously, pedicellate, two-celled, 30-38 x 10-14 um, oblong to fusiform, rounded
above and below, slightly constricted at the septum, wall uniformly less than 1 pm thick, smooth, colorless to
pale yellow, septum often oblique, pedicel pale brown, germination without dormancy.

MACABUNA Buriticd & Hennen (anamorph),
Rev. Acad. Colomb. Cienc. 19: 50. 1994. TYPE SPECIES Macabuna zizyphyi (Patuillard) Buriticd &
Hennen (= Uredo zizyphi Patouillard on Zizyphus sp., Rhamnaceae, from Viet Nam).

Sori subepidermal in origin, erumpent, paraphyses peripheral, numerous, curved inward,;
sporeogenous cells produce spores sympodially on pedicels, spores easily deciduous leaving remnants of
pedicels in the mature sori, spores echinulate.

See Aeciure for aids to identify anamorph genera of Uredinales.

Macabuna adenocalymmatis (Hennings) Buriticd & Hennen, see PHRAGMIDIELLA PAULISTA
Buritica & Hennen.

Macabuna arrabideae (Hennings) Buriticd & Hennen, see PHRAGMIDIELLA HOLWAYTI (H. S.
Jackson) Buritica in Buritica & Pardo-Cardona.

Macabuna daleae Buritica & Hennen, see PHRAGMIDIELLA BIGNONIACEARUM (Dale) Buritica
& Hennen.

Macabuna marnavea Buritica & Hennen, see PHRAGMIDIELLA MINUTA (Arthur) Buriticd &
Hennen.

Macabuna qualeae Buriticd & Hennen, see APLOPSORA HENNENII J. Dianese & L. T. P. Santos.

MALUPA Ono, Buriticd & Hennen (anamorph),

Mycol Res. 96: 828. 1992. TYPE SPECIES, Malupa meibomiae (Arthur) Ono, Buriticd & Hennen (original
description given by Arthur as =) on Desmodium incanum de Candolle, Leguminosae, from Puerto Rico.

Sori subepidermal or intraepidermal in origin, paraphyses peripheral, numerous, raised up by
subtending hyphoid tissue and incurved over the sorus but leaving a pore-like opening. Spores echinulate,
appear sessile in mature sori.

In some species sporogenous cells with distal collars have been reported indicating repetitive spore
production from the same sporogenous cell. This results in spores without true pedicels and are described as
sessile

Malupa bixae (Arthur) Buriticd, see CROSSOPSORA BIXAE Buritica.
Malupa colubrinae (Cummins) Buriticd & Hennen, see PHAKOPSORA COLUBRINAE Viégas.

MALUPA CONDYLOCARPI (H. S. Jackson & Holway) Buriticd & Hennen in Buriticd, Rev. Acad.
Colomb. Cienc. 23: 410. 1999. (?2/2,11/?)
= Uredo condylocarpi H. S. Jackson & Holway, Mycologia 23: 493. 1931. TYPE on
Condylocarpon rauwolfiae Mueller -Arg. from Brazil, Sdo Paulo: Sao Joao, 2 Jul 1922,
E.W.D. Holway & Mary M. Holway-1986.
On Apocynaceae
Undetermined genus, perhaps Condylocarpon sp., Minas Gerais (IBI-16269, IBI-16291), Sdo
Paulo (Jackson, 1931: 493; IBI-16524).
Malupa condylocarpi has been reported only from Brazil.
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Spermogonia, aecia, and telia unknown. Uredinia 0.2-0.3 mm across on the abaxial side of leaves,
scattered or in loose groups, subepidermal in origin, erumpent, ruptured epidermis not evident, powdery,
cinnamon-brown; paraphyses abundant, 60-225 um long x 6 um wide above, to 12 um wide below,
peripheral, incurved at first, becoming erect, wall 1-1.5 um thick, sometimes thickened to 4 um on outer side
at base; urediniospores 32-38 x 19-25 pm, ellipsoid, obovoid or pyriform; wall 1-1.5 pm thick, closely and
minurtely echinulate, pores obscure (Jackson, 1931).

The erect peripheral paraphyses often more than 100 um long, aid in identifying this species. The
two other species of Crossopsora known on Apocynaceae in the neotropics are C. angusta, also from Brazil,
with peripheral paraphyses 30-50 um long and curved, and those of C. stevensi, from Guyana and Trinidad,
with paraphyses usually more than 80 pm long and also curved (Buritic4,1999).

Buritica predicted that Malupa condylocarpi will be found to belong to a Crossopsora species.

Malupa montesina Buritica, sse CROSSOPSORA ULEANA (H. Sydow & P. Sydow) R. S. Peterson.
Malupa piperinum (Sydow) Buriticd & Hennen, see CROSSOPSORA PIPERIS Berndt et al.

Malupa uvifera (Sydow) Buritica & Hennen (= Uredo uvifera Sydow), sse CEROTELIUM
COCCOLOBAE for notes.

Malupa vignae (Bresadola) Ono, Buriticd & Hennen [PHAKOPSORA MEIBOMIAE (Arthur) Arthur].

MARAVALIA Arthur,
Bot. Gaz. (Crawfordsville) 73: 60. 1922. TYPE SPECIES, Maravalia palida Arthur & Thaxter on
Pithecolobium latifolium , Leguminosae. [See Ono, Y. 1984. A monograph of Maravalia (Uredinales).
Mycologia 76: 892-911].
= Scopella Mains, Ann. Mycol. 37: 58. 1939. TYPE SPECIES: Maravalia echinulata Ono,
Mycologia 76: 904. 1984; = Uromyces echinulatus Niessl ex Rabenhorst on Madhuca
latifolia Macbride, Sapotaceae, from India, Bombay, 22 Feb 1922, H. M. Chebber s.n.
= Acervulopsora Thirumalachar, Mycologia 37: 299. 1945. TYPE SPECIES: Acervulopsora
ichnocarpi Thirumalachar on Ichnocarpus frutescens Br., Apocynaceae, from India.

= Scopellopsis T. S. & K. Ramakrishnan, Proc. Indian Acad. Sci. Sect. B. 26: 62: 1947. TYPE

SPECIES: Scopellopsis dalbergiae T. S. & K. Ramakrishnan on Dalbergia sp.,
Leguminosae, from India.

= Angusia Laundon, Trans. Britt. Mycol. Soc. 47: 327. 1964. TYPE SPECIES: Angusia

lonchocarpi Laundon on Lonchocarpus capassa Rolfe., Leguminosae, from Zimbabwe.

Probasidia (teliospores)one-celled, thin-walled, colorless or rarely palely pigmented, pedicellate,
these arise sympodially from laterally free teliosporogenous cells, these not always evident; metabasidia
develop without a dormancy period either by extension of the apex of the probasidium or from an apically
differentiated germ pore; pedicels hygroscopic in some species. The walls of urediniospores of some species
on Sapotaceae have very characteristic echinulations that are surrounded by basal halos in the cell wall.
Spermogonia type 5 or 7.

About 30 species are included in the genus by Ono (1984). They occur world wide in tropical areas,
and infect nine different dicot families. Most species occur on the Leguminosae with 13 species and the
Sapotaceae with ten species.

Ono (1984) reported that the placement of Maravalia in a family is uncertain. Cummins and
Hiratsuka (2003) reported it in Chaconiaceae.

Key to help identify species of Maravalia in Brazil
1. Basidiosori not accompanied by other kinds of sori, locally systemic in leaves, pedicels not hygroscopic
2. Basidiosori paraphysate, effused on large abaxial leaf spots
Maravalia swartziae (Swartzia, Leguminosae)
2. Basidiosori without paraphyses, on puckered, yellow-green, blister-like, leaf spots
Maravalia erythroxyli (Erythroxylum, Erythroxylaceae)
1. Basidiosori with other sori, without paraphyses
3. Urediniospores asymetrically narrowly obovoid to ellipsoid, often with a concave side,
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apex often broadly papillate

Maravalia perae on Pera (Euphorbiaceae)
3. Urediniospores globoid, ellipsoid, to obovoid, , probasidia pedicels hygroscopic

4. Urediniospores with basal smooth areas
Maravalia amazonensis (Swartzia, Leguminosae)

4. Urediniospores completely echinulate
Maravalia bauhiniicola on Bauhinia, Leguminosae
Maravalia sebastianae on Sebastiana, Euphorbiaceae
Maravalia palaquii on Palaquium, Sapotaceae

Other species of Maravalia in Latin America

1. Maravalia pallida Arthur & Thaxter on Pithecellobium sp., Leguminosae, from Trinidad, reported only
from the TYPE.

2. Maravalia guianensis Ono on Faramea multiflora A. Richard, Rubiaceae, from Guyana, reported only
from the TYPE.

3. Maravalia manettiae Joerstad on Manettia sp., Rubiaceae, reported from only two specimens, both from
Ecuador.

4. Maravalia bolivarensis Ono on Achrus zapota Linnaeus, Sapotaceae. from Venezuela.

5. Maravalia kevorkianii (Cummins) Cummins on Mimusops, Sapotaceae, from Cuba, reported only from
the TYPE.

6. Maravali sapotae (Mains) Ono on Achras zapota Linnaeus, Sapotaceae, from Belize, Cuba, and
Venezuela.

7. Maravalia quadrilobata (Hennen & Cummins) Ono on Vitex sp., Verbenaceae, from Mexico reported
only from the TYPE.

Maravalia albescens Sydow, see CHACONIA ALUTACEA Juel.

MARAVALIA AMAZONENSIS (Albuquerque) Y. Ono, Mycologia 76: 8§98. 1984. (?/?,IIpe/III).
= Scopella amazonensis Albuquerque, Pesq. Agropec. Bras. Ser. Agron. 6: 149. 1971. TYPE on
Swartzia arborescens (Aublet) Pittier, Leguminosae, from Brazil, Amazonas: Manaus, 28
Jan 1963, Albuquerque (IPEAN-929, IAN-585).

Maravalia amazonensis has been reported only from the type. New collections are needed to
determine if this rust still occurs in Brazil.

Uredinia and basidiosori on abaxial side of leaves, often in confluent groups up to 2 mm across,
supepidermal in origin, paraphyses absent; urediniospores 17-25 x 14-18(-25) um, subglobose, ovoid, to
broadly ellipsoid, walls about 1.5 pm thick, colorless, echinulate but with an almost smooth base, germ pores
not seen. Basidiosori compact, waxy, probasidia 29-50 x (10-)14-19 pm, ovoid to fusoid,-cylindric or oblong,
walls thin, colorless, smooth, pedicels to 100 pm long, persistent, hygroscopic (Ono, 1984).

MARAVALIA BAUHINIICOLA (Cummins) Y. Ono, Mycologia 76: 899. 1984. (2/?,IIpe/I1I).
= Scopella bauhiniicola Cummins, Mycologia 48: 606. 1956. TYPE on Bauhinia heterophylla
Kunth, Leguminosae, Cuba, Matanzas, Canasi, 25 March 1919, J. R. Johnston-1115.

Anamorph
Uredo bauhiniicola P. Hennings, Hedwigia 34: 98. 1895. TYPE on Bauhinia rubiginosa Bongard
from Brazil, Goids: Goids, Jan1893, Ule-1994.
= Scopella bauhiniicola (P. Hennings) Cummins, Bull. Torrey Bot. Club 67: 72. 1940.
On Leguminosae.
?Bauhinia rubiginosa Bongard, Goias (Hennings, 1895A: 98; Cummins, 1940: 42; 1950: 211;
1956: 606), Mato Grosso do Sul (IBI-14319).
Bauhinia heterophylla Kunth, Goias (Cummins, 1956: 606; Ono, 1984: 899).
Bauhinia sp., Amapa (IBI-16025), Para (IBI-16050)
Maravalia bauhiniicola has been reported only from Cuba and Brazil.
Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, in small groups or forming
concentric rings, 0.2-0.8 mm diam, often confluent to 5 mm diam, subepidermal in origin, erumpent, pale
yellow or whitish, urediniospores pedicellate, (19-)20-25(-26) um, subglobose, obovoid to broadly ellipsoid,
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walls 1.5-2.5 um thick, evenly finely echinulate, colorless to pale yellow; germ pores obscure. Basidiosori
similar to and often completely replacing uredinia, compact, waxy, probasidia (30-)35x47 x 12-18(-21) pum,
obovoid to oblong-ellipsoid, walls evenly very thin, smooth, colorless, pedicels to 55 um long, , persistent,
hygroscopic and swelling, colorless (Ono, 1984).

Uredo ulei may belong here. See Uromyces anthemophilus for notes on rusts on Bauhinia.

MARAVALIA ERYTHROXYLI (Viégas) Ono & Hennen, Trans . Mycol. Soc. Japan 24: 387. 1983. (-/-
,~/MII).
= Puccinia erythroxyli Viégas, Bragantia 3: 54. 1943. TYPE on Erythroxylum suberosum Saint-
Hilaire from Brazil, Sdo Paulo: cerrado near Mogi-Mirim, 12 Oct 1941, A. P. Viégas & G.
P. Viégas-4095.
= Chaconia erythroxyli (Viégas) Viégas, Indice fung. Amer. do Sul, p. 405. 1961.
On Erythroxylaceae.
Erythroxylum daphnites Martius, Sdo Paulo (IBI-13361).
Erythroxylum engleri O. E. Shultz, Minas Gerais (IBI-12644).
Erythroxylum suberosum Saint-Hilaire, Federal District (13213), Minas Gerais (IBI-13359), Sdo
Paulo (Viégas, 1943: 54; 1945: 25;1AC-4325; IBI-13142).
Erythroxylum sp., Federal District (IBI-14897), Minas Gerais (IBI-14885), Sdo Paulo (IAC-3879,
IBI-12599).
Maravalia erythroxyli has been reported only from Brazil.
Spermogonia, aecia, and uredinia unknown. Basidiosori mostly on abaxial side of leaves, sori
minute but usually confluent to form large irregular sori on raised convex lesions of various sizes, often 2-4
cm across or more, subepidermal in origin, erumpent, compact, waxy, bright yellwish-orange, when fresh;
without paraphyses, probasidia 27-41 x 10-16 pum, ellipsoid to oblong-ellipsoid, walls thin, colorless, smooth;
pedicels 8-16 um long, colorless, persistent; basidiospores 10-13 x 9-11 um, subglobose to obovoid (Ono &
Hennen, 1983: 387).
Infections by Maravalia erythroxyli induce large, pale yellow-green, blister-like puckering on
leaves. This unusual symptom is helpful for identifying this species.

Key to help identify three rust species on Erythroxylum, Erythroxylaceae, in Latin America
1. Sori not powdery, on large lellow or yellowish-green, blister like or puckered areas on leaves
Maravalia erythroxyli.

1. Sori powdery or crust-like, not on blister-like or puckered areas of leaves. 2 (Phakopsora) .
2. Anamorph spores obovoid to broadly ellipsoid, 20-24 x 16-22 pm, yellowish, telia punctiform
with a nearly sphaerical hymenium, spores in 13 layers. Phakopsora erythroxyli.

2. Anamorph spores irregularly or angularly obovoid or ellipsoid, 22-30 x 16-20 pm, brownish,
telia lenticular, crusty with a flat or slightly concave hymenium, with more than 3 spore
layers Phakopsora coca.

Maravalia ingae H. Sydow, see CHACONIA INGAE (H. Sydow) Cummins.

MARAVALIA LUCUMAE (Dietel) Y. Ono, Mycologia 76: 906. (2/? IIpe/III).
= Uromyces lucumae Dietel Ann. Mycol.. 6: 95. 1908. TYPE on Lucuma caimito Roemer from
Brazil, Para: Belém, Botanical Garden of Museu Goeldi, Jan 1908, Huber.
= Scopella lucumae (Dietel) Cummins, Bull. Torrey Bot. Club 67: 75. 1940.
On Sapotaceae
Lucuma caimito Roemer & Schultes, Pard (Cummins, 1940: 75; 1950: 211), Rio de Janeiro (IBI-
6775), Sdo Paulo (IBI-3146.).

Lucuma sp., Sdo Paulo (IBI-68).

Maravalia lucumae has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, 0.2-2 mm long, scattered or
grouped, often confluent to 5 mm long, subepidermal in origin, erumpent, urediniospores pedicellate, (16-)20-
24(-26) x 16-24 um, globose, subglobose, to oblong-ellipsoid; walls (1.5-)2-3 um thick, completely
echinulate, colorless, germ pores not seen. Basidiosori on abaxial side of leaves, similar to and often
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replacing uredinia, probasidia (35-)38-50(-54) x (12-)14-19 um, oblong-ellipsoid to cylindric, walls ca 1 um
thick, smooth, colorless; pedicels to 50 um long, hygroscopic, colorless, persistent (Cummins, 1940).

MARAVALIA PALAQUII (Cummins) Y. Ono, Mycologia 76: 907. (2/?,IIpe/I1I).
= Scopella palaquii Cummins, Bull. Torrey Bot. Club 77: 211. 1950. TYPE on Palaquium sp.
from Brazil, Rio de Janeiro: Rio de Janeiro Botanical Garden, Aug 1897, Ule-2359.
Anamorph
Uredo palaquii P. Hennings, Hedwigia Beiblatt 38: (129). 1899. TYPE onPalaguium sp. from
Brazil, Rio de Janeiro: Rio de Janeiro, Botanical Garden, August 1897, Ule-2357.
On Sapotaceae
Palaquium sp., Rio de Janeiro(Hennings, 1899: (129); Cummins, 1950: 211).
Maravalia palaquii has been reported only from the two collections made by Ule from the type
locality, one is the type of the teleomorph, the other is the type of the anamorph.
Spermogonia and aecia unknown. Uredinia on both sides of leaves, 0.2-0.5 mm across, scattered to
loosely grouped, sometimes confluent, subepidermal in origin, erumpent; urediniospores pedicellate, (20-)21-
30 x (15-)17-24 pm, subglobose, obovoid to ellipsoed; walls 1.5-2.5(-3) um thick, completely echinulate,
colorless, germ pores not seen. Basidiosori on the abaxial side of leaves, similar to the uredinia, probasidia
(36-)41-62 x 9-18(-19) um, oblong-ellipsoid to cylindric, walls thin, smooth, colorless; pedicels 20-55 um
long, hygroscopic, persistent, colorless.
The identification of the host genus needs to be confirmed. The host genus Palaquium is from
southeast Asia and has been introduced into Brazil.

Maravalia pura (H. Sydow) Mains, see UROMYCES PURUS (H. Sydow) Cummins.

MARAVALIA SEBASTIANIAE Lindquist, Darwiniana 9: 609. 1952. TYPE on Sebastiania
klotzschiana Mueller-Arg. from Argentina, Cérdoba: Sierra de Achala, Rio Yuspe, between La
Hoyada and Pampa del Matadero, 10 Dec 1950, Hunziker-8700. (2/?,1Ipe/I1I).
Anamorph
Uredo sebastianiae Winter, Hedwigia 26: 12. 1887. TYPE on Sebastiania sp. from Uruguay,
Montevideo, Oct 1886, Arechavaleta s.n.
On Euphorbiaceae.
Sebastiania klotschiana Mueller-Arg., Rio Grande doSul (Lindquist & Costa Neto, 1967: 61),
Santa Catarina (IBI-12904).
Sebastiania sp., Rio de Janeiro (HBG, Ule-2113).
Maravalia sebastinaiae has been reported also from Argentina and Uruguay (Ono, 1984).
Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, sometimes on young stems,
scattered or often confluent in large irregular patches, coverd at first by the epidermis, erumpent and
surrounded by the broken epidermis, powdery or waxy after spores are gone, yellow-orange; urediniospores
pedicellate, 16-21 x 12-15 um, obovoid or ellipsoid, wall 1.5-2 um thick, uniformly echinulate or often
becoming smooth at the base, pores invisible. Probasidia in the uredinia, 20-50 x 12-16 um, cylindrical to
oblong-ellipsoid, narrowed above and below, straight or slightly curved, wall very thin, colorless; pedicel 20-
50 x 7-10 um, hygroscopic, persistent, colorless (Lindquist, 1982).

Maravalia utriculata H. Sydow, see CHACONIA INGAE (H. Sydow) Cummins.

MARAVALIA SWARTZIAE Ono, Mycologia 76: 902. 1984. TYPE on Swartzia sp., Leguminosae,

from Brazil, Para: Monte Dourado, Jari-Portal, 26 Jan 1970, N. Tomaz-1262. (-/-,-/1II).

Maravalia swartziae has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil.

Spermogonia, aecia, and uredinia unknown. Basidiosori locally systemic in leaves, forming large
deformed effused abaxial patches, intradermal or subepidermal, paraphyes 41-62 x 7-11 um, wall somewhat
thickened and angular at the apex, pale yellow to colorless; probasidia 31-41 x 10-14 um, tightly packed,
walls thin, colorless; pedicels 10-15 pm long, colorless, non-hygroscopic (Ono, 1984).

Albuquerque (1971) included this species in a list of rusts from Pard, Brazil but did not publish a
description.



101

MELAMPSORA L. Castagne,
Observations sur Quelques Plantes Acotylédonées Requeillies dans le Department des Bouches-du-Rhone 2:
18, 1843. TYPE SPECIES: Melampsora euphorbiae (Schubert) Castagne.

When Castagne (1843) proposed the genus Melampsora, he included only one species, M.
euphorbiae (Schubert) Castagne, which automatically became the type species. Schubert in 1823 was first to
name this fungus but he placed it in the Ascomycete genus Xyloma as “X. (Placuntium) euphorbiae”
Schubert, in Ficinus, Fl. Dresden, ed. 2, 2: 31. 1823. The type specimen is from near Dresden, Germany on
Euphorbia exigua Linnaeus. Xyloma and Placuntium are now synonyms of the Ascomycete genus Rhytisma,
Rhytismataceae (Dictionary of the Fungi, 8" ed., 1995).

The citation of the name of the publication where Castagne published the name Melampsora has not
been consistent. Arthur (1925, p. 670) published it as “Obs. Myc. 2: 18. 1843”; Laundon (1965A, p. 11) as
“Observations Urédinées 2 18, 1843”; and Cummins and Hiratsuka (1983, p. ) as “Obs. Pl. Acotyl. Fam.
Ured . 2: 128. 1843”. We give the complete title of the publication as it appears on the title page of a copy
available to us.

Melampsora is a large genus of perhaps as many as 80 species, probably all native of the Northern
Hemisphere. The genus includes both heteroecious and autoecious species. The heteroecious species have
spermogonia and aecia on Gymnosperms and uredinia and telia on Populus and Salix in the Salicaceae. The
autoecious species infect mainly herbaceous plants. Melampsora is most readily identified by the
characteristic, usually numerous, intrasoral, capitate paraphyses in the uredinia. Where known, the
aeciospores of Melampsora are catenulate with intercalary cells and belong to the anamorph Caeoma. But a
number of these anamorphs have evanescent or poorly developed peridia, which could place them in the
anamorph Aecidium. At least one species, Melampsora hypericorum, whose spermogonia and aecia are
unknown, has urediniospores that are catenulate. This species is widespread in the Northern Hemisphere on
cultivated species of ornamental Hypericum.

Curiously, Arthur (1907) used the genus name Uredo for Melampsora. Later, he abandoned this
usage in favor of the name Melampsora, now used by all modern authors.

Melampsora is best known in Brazil by the three or four species that cause rust disease on several
introduced species of Salix and Populus (Salicaceae). These Melampsora species are heteroecious but persist
in Brazil by repeated infections by urediniospores. The Gymnosperm spermogonial and aecial hosts are
absent from Brazil. Melampsora species on Populus spp. have urediniospores with their lateral walls
noticeably thickended while those on Salix spp. have urediniospores in which the lateral walls are not
noticeably thickened.

Melampsora euphorbiae produces a rust disease of Euphorbia sp., plants that are considered as
important weeds. The rust may help reduce populations of these weeds, thus acting as a natural biological
control agent.

Melampsora lini (Ehrenberg) Leveille on Linum usitatissimum Linnaeus, flax, which has been
reported from Brazil but not reported in recent decades, is of great scientific importance because this was the
species that was used to develop the theory of "gene for gene" relationships between physiologic races of
rusts and cultivars of cultivated crops.

Melampsora epitea was one of the first rust species to be cultured axenically in Brazil (Carvalho, Jr.,
et al., 1998).

Melampsora abieti-caprearum Tubeuf, see MELAMPSORA EPITEA Thuemen.
Melampsora alli-populina Klebahn, see MELAMPSORA POPULNEA (Persoon) Karsten.
Melampsora argentinensis Spegazzini, see PHAKOPSORA ARGENTINENSIS (Spegazzini) Arthur.

MELAMPSORA EPITEA Thuemen, Mitth. Forstl. Versuchsw. Oesterr. 2: 38. et 40. 1879. TYPE on
Salix sp. (0/Icv = IlIpe/II).
= Melampsora abieti-caprearum Tubeuf, Centralblatt f. Bacteriol. II. Abt.9: 241: 1902. TYPE on
Salix caprea Linnaeus from Germany, Bavaria: Bernau near Chiemsee.
= Melampsora humboldtiana Spegazzini, An. Mus. Nac. Hist. Nat. Buenos Aires 23: 28. 1912.
TYPE on Salix humboldtiana Willdenow, a lectotype needs to be chosen from the two
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collections listed by Spegazzini, one from Uruguay and one from Argentina, "prope
Montevido, Nov. 1909, et in insulis Ibiany, Entre Rios, Mayo 1911".
On Salicaceae:

Salix babylonica Linnaeus, Minas Gerais, Sdo Paulo (IBI-15969; see Carvalho, A. A. Jr. et al.,
1998).

Salix discolor Muhlenberg, Rio Grande do Sul (Lindquist & Costa Neto, 1963: 121, reported as

Melanpsora abieti-caprearum; IAN-721).

Salix sp., Rio Grande do Sul (IBI-14086).

Melampsora epitea is a species complex that occurs circumglobally especially in North Temperate
regions. The uredinial and telial phases of Melampsora epitea parasitize more than 15 species of Salix.
Hylander et al. (1953) were first to report Melampsora epitea as a species complex with at least 15 names
applied to various populations of the complex. Some authors have recognized at least eight formae speciales
of this species based mainly on aecial hosts. In most of its range no spermogonia and aecia are produced
because the Gymnosperm hosts of these stages are absent. Melampsora epitea has been reported on Salix
babylonica previously in North America. Walker (1978) reported an introduced rust on Salix babylonica in
Australia as Melampsora coleosporioides Dietel which has been reported mainly from Japan and China and
surrounding regions.

Melampsora epitea was one of the first rust species to be cultured axenically in Brazil (Carvalho, Jr.,
et al., 1998).

MELAMPSORA EUPHORBIAE (Schubert) Castagne, Obs. P1. Acotyl., 2p. 18, 1843. TYPE, see
discussion above about the type species of the genus. (0/Icv,IIpe/III).
The following synonomy is from Joerstad (1958). We have not attempted to determine the type
specimens of these names, none of which are from The Americas.
= Melampsora euphorbiae-dulcis Otth, Mitth. Naturf. Ges. Bern, 1868 p. 70. 1869.
= Melampsora helioscopiae Winter in Rhabenhorst Krypt.-Fl., Ed. 2, I, 1 p. 240. 1882.
= Melampsora euphorgiae-gerardianae W. Mull., Centralbl. f. Bakt., II, 19 p. 548. 1907.
= Melampsora cyparissae W. Mull., 1. c., p. 553. 1907.
= Melampsora gelmii Bres., Bull. Soc. Bot. Ital., 1897 p. 75.
= Melampsora ricini Passerini ex Noronha, Agron. Lusit. 14 p. 242. 1952.
Anamorph
Uredo ricini Biv.-Bern. in Stirp. Rar. Sicil., 3 p. 10. 1815.
= Melampsora ricini Passerini, Erb. Critt. Ital., Ser. 2, Fasc. 14, No 684. 1878.
= Melampsorella? ricini (Biv.-Bern.) De Toni in Sacc., Syll. Fung., 7n p. 596. 1888.
On Euphorbiaceae
Euphorbia ?heterophylla. Minas Gerais (IBI-16305), Pernambuco (IBI-14305), Rio de Janeiro
(Barreto and Evans, 1998), Rio Grande do Sul (17418), Sdo Paulo (IBI-13991).
Melampsora euphorbiae has been reported as wide spread in the Northern Hemisphere, Africa,
Australia, and New Zealand. In South America it has been reported also from Argentina, Chile, and
Colombia. More than 50 species of Euphorbia have been reported as hosts. Ricinus communis Linnaeus has
been reported as a host in Africa and Europe. Melampsora euphorbiae is an autoecious, long cycle rust but
spermogonia and aecia have been reported only rarely.

Melampsora humboldtiana Spegazzini, see MELAMPSORA EPITEA Thuemen.

MELAMPSORA LARICI-POPULINA Klebahn, Zeits, Pflanzenkr. 12:25. 1902. TYPE on Populus
canadensis Moench from Germany: Hamburg. (0/Icv = IIpe/III).
On Salicaceae:
Populus canadensis Moench, Brazil (Silveira, 1951: 225).
Populus nigra Linnaeus var. italica DuRoy, Minas Gerais (Viégas, 1945: 6; IAC-4015), Sdo
Paulo (IAC-7949).
?Salix monolifera?, Sio Paulo (Puttemans-1623) This record is based on a host or a rust
misidentification.
During the last several decades Melampsora larici-populina has been reported worldwide in many
countries, having spread from its original range in northern Eurasia to introduced plantings of its Populus spp.
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hosts. This rust causes severe defoliation especially on young plants of Populus nigra and Populus
spp.causing retarded development.

Urediniospores are smooth on top. Melampsora medusae, a very similar species on Populus spp.,
has urediniospores that are smooth in the equatorial region.

MELAMPSORA LINI (Ehrenberg) Leveillé, Ann. Sc. Nat. Bot. Ser. 3, 8: 376. 1847. (0/Icv/IIpe/III).
= Xyloma? lini Ehrenberg, Sylvae Myc. Berol., p. 27. 1918. TYPE on Linum usitatissimum L.
from Europe
On Linaceae:
Linum usitatissimum Linnaeus, Parana (Fontoura & Nowacki, 1967/70: 142; IBI-5747), Rio
Grande do Sul (Lindquist & Costa Neto, 1963: 129; IAN-728; IBI-4714), Sao Paulo (IBI-
10244).
Although of little economic importance in Brazil now because of practically no production of flax in
Brazil, this rust has been of great importance in the biological sciences because of its use in a model system
for working out the theory of gene for gene relationship between host and parasite in plant disease resistance.
H. H. Flor working in North Dakota in the United States of America was able to develop this theory using this
rust because it is a long cycle, autoecious rust species on flax with which Flor made sexual crosses and thus
was able to study the genetics of virulence of the fungus in conjunction with resistence in the host.

Melampsora lisianthi Patouillard, see PUCCINIA LISIANTHI H. S. Jackson & Holway.

MELAMPSORA MEDUSAE Thuemen, Bull. Torrey Bot. Club 6: 216. 1878. TYPE on.

(0/Icv = IIpe/III).
On Salicaceae:

Populus sp., Minas Gerais (Viégas, 1945: 6), Parand (IBI-17592), Sdo Paulo (Viégas, 1945: 6;

TIAC-11045).

This rust is similar to Melampsora larici-populina and causes similar damage to Populus spp. but not
to P. nigra. The urediniospores are echinulate but have a smooth equatorial region. Melampsora. larici-
populina has urediniospores that are echinulate but smooth on top.

MELAMPSORA OCCIDENTALIS H. S. Jackson, Phytopathology 7: 354. 1917. TYPE on Populus

trichocarpa from The United States of America, Oregon: Benton Co., Corvalis, 15 Oct 1915, H. S.

Jackson s.n. . (0/Icv = Ilpe/III).

On Salicaceae:

Populus sp., Sdo Paulo (IAC-4536).

The occurrence of the North American rust, Melampsora occidentalis, in Brazil requires
confirmation. The urediniospores of M. occidentalis are reported to be 32-48 pm long and ellipsoid. The two
other species of Melampsora on Populus in North America that have ellipsoid urediniospores have shorter
urediniospores (26-35 um).

MELAMPSORA POPULNEA (Persoon) P. Karsten, Bidr. Kidnned. Finl. Nat. Folk 31 (or ?39): 53. 1879.

(0/Icv = IIpe/III).

The following synonomy and anamorph citations are from Joerstad (1958) and Henderson (1966)
who considered Melampsora populnea as a collective species. We have not determined the
type collections of these names. They are all from Europe.

= Sclerotium populneum Persoon, Syn. Meth. Fung., p. 125. 1801.

= Melampsora tremulae Tulasne, Ann. Sci. Nat. Bot. III, 8: 95. 1854.

= Melampsora aecidioides Schroeter, in Cohn, Krypt. Fl. Schles., I1I, 1: 362. 1887.

= Melampsora pinitorqua Rostrup, 1889.

= Melampsor rostrupii Wegner, Oestrr. Bot. Zeits. 56: 273. 1896.

= Melampsora larici-tremulae Klebahn, 1897.

= Melampsora pulcherrima Maire, Bull. Soc. Hist. Nat. Afr. Nord. 7: 139. 1915.

Anamorph
Uredo aecidioides DeCandolle, Fl. Fr. 2: 236. 1805.
On Salicaceae



104

Populus alba Linnaeus, var. nivea Rio Grande do Sul (Lindquist &Costa Neto, 1967: 60, IBI-
16867).

Populus canadensis Moench, Brasil ( Silveira, 1951: 225, as Melampsora alli-populina Klebahn).

Populus monolifera Ait., Sao Paulo (Puttemans-1623, as Melampsora alli-populina Klebahn).

Melampsora populnea has been reported also from Uruguay in South America and as widespread in
the temperatre regions of the Northern Hemisphere. , and is considered as a species complex with at least five
names given to its "formae speciales". This rust is most common on cultivated Populus alba (white poplar)
and its varieties. Only its uredinial and telial stages are known in South America. It has been reported to
overseason in buds.

Melampsora rostrupii Wegner, see MELAMPSORA POPULNEA (Persoon) P. Karsten.

Micropuccinia Rostrup,
Plantep. Haandb. 266. 1902. See Laundon (1965A) for details about the type species.

Arthur proposed that Micropuccinia should be used for short cycled species of Puccinia.
Spermogonia may or may not be produced. No aecia or uredinia are formed in the life cycle. Teliospores are
two-celled. Later, Arthur abandoned the use of Micropuccinia and it is not used any more. Most of the
species are now placed in Puccinia. We have not included all of the Micropuccinia names that may be
synonyms of species of Puccinia in Brazil.

Micropuccinia heterospora (Berkeley & Curtis) Arthur & H. S. Jackson, see PUCCINIA
HETEROSPORA Berkeley & Curtis

Micropuccinia obliqua (Berkeley & Curtis) Arthur & H. S. Jackson, see PUCCINIA CYNANCHI
Berkeley & Curtis.

Milesia White (anamorph),
Scottish Nat. 4: 162.1878, TYPE SPECIES Milesia polypodii White.

Milesia bauhiniicola Ono, Buriticd & Hennen, sse PHAKOPSORA BAUHINIICOLA Ono, Buritica &
Hennen.

Milesia brasiliae Buritici & Hennen, see PHAKOPSORA BUTLERI Dianese, Santos & Medeiros in
Dianese.

Milesia caryocae Buritica & Hennen, see CEROTELIUM GIACOMETTII J. C. Dianese, Santos, &
Medeiros in J. C. Dianese et al.

MILESIA CROTALARIAE (Dietel) Ono, Buriticd &Hennen, Mycol. Res. 96: 847. 1992. (2/?,I1se/?).

= Uredo crotalariae Dietel, Hedwigia 38: 257. 1899. (see Gjaerum, 1978). TYPE on Crotalaria

sp., Leguminosae, from Brazil, Rio de Janeiro: Copa Cabana, Aug 1897, Ule-2328.

Milesia crotalariae (Uredo crotalariae) has been reported only from the type. Gjaerum (1978)
reported that two rust species are present on the type. Dietel described Uredo crotalariae Dietel, a rust with
echinulate urediniospores with four equatorial germ pores. A teleomorph is unknown for it. Arthur (1917)
found another rust on the type material that had uredinia with paraphyses, urediniospores nearly colorless
without visible germ pores, and associated with Phakopsora telia. Arthur named this rust Phakopsora
crotalariae (Hennings) Arthur. We ascribed this name to Arthur alone, not as a new combination, because
Arthur described telia from the original type. Now, we consider this name a synonym of Phakopsora
meibomiae Arthur. Ono et al. (1992) made a new combination of Uredo crotalariae as Milesia crotalariae
(Dietel) Ono et al. They reported traits that help to identify Milesia crotalariae include sori on the abaxial
side of leaves in small groups on discolorede spots, subepidermal in origin, covered by a peridioid hyphal cell
layer, also with a few peripheral and hymenial paraphyses, opening through a central pore, paraphyses
cylindric to clavate, 20-30 x 6-9 um, wall uniformly 1 um thin, colorless, spores sessile, 21-30 x 16-21 pm,
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obovoid to broadly ellipsoid, wall uniformly 1-1.5 pm thick, yellowish to colorless, minutely and densely
echinulate, germ pores 4, equatorial.

Milesia crotonicola (P. Hennings) Buriticd & Hennen in Buriticd, see PHAKOPSORA
ARGENTINENSIS (Spegazzini) Arthur.

Milesia cupheae (P. Hennings) Buriticd, see PHAKOPSORA CUPHEAE Buritica.

Milesia erythroxyli (Graziani) Buriticd & Hennen in Buriticd, see PHAKOPSORA COCA Buritica
& Hennen.

Milesia erythroxyli-antillanae Buritici & Hennen., see Phakopsora erythroxyli (Cummins) Kern in
Stevenson.

Milesia lindquistii Buritici & Hennen, see PHAKOPSORA CHAVESII Dianese, Santos & Medeiros in
Dianese et al.

Milesia pavida (H. S. Jackson & Holway) Buriticd & Hennen, PHAKOPSORA PAVIDA Buritica &
Hennen.

Milesia phyllanthi (Hennings) Buriticd & Hennen , PHAKOPSORA ULEI (H. Sydow & P. Sydow)
Buriticd & Hennen in Buritica.

Milesia tijucae (H. S. Jackson & Holway) Buriticd & Hennen in Buriticd, see PHAKOPSORA TIJUCAE
Buritica & Hennen.

MIMEMA H. S. Jackson,
Mycologia 23: 338. 1931. TYPE SPECIES: Mimema holwayi H. S. Jackson on Dalbergia sp. (originally
reported mistakenly as Cassia versicolor) from Bolivia, Sur Yungas: Villa Aspiazu, 31 May 1920, Holway-
690. Uropyxidaceae.

Spermogonia and aecia not known. Uredinia with abundant peripheral, mostly
pointed paraphyses, Calidion type, urediniospores finely and closely echinulate/verrucose,
germ pores 1-6, equatorial. Telia develop following uredinia in the same sorus, emerging
from the dense peripheral paraphyses as columns of teliospore tendrals, teliospores
cylindrical or fusiform, multicelled usually 4 (3-6, or more, 9-12 in Uredo dalbergiae Ule-
2916 ), with long tapering pedicels, or these broken short, germination through discrete

germ pores, metabasidia external. (Cummins & Hiratsuka, 2003).

Mimema has been considered as a synonym of Sorataea but was recognized by Cummins and
Hiratsuka (2003) because of the trait of one germ pore in each probasidial cell through which the
metabasidium emerges. In Sorataea the metabasidium develops by the elongation of the apex of the
probasidial cells. Also, the teliospores in Mimema are extruded from the sorus as a column or a tendril, a trait
not reported for Sorataea. Cummins and Hiratsuka placed Mimema in the Uropyxidacea but did not include
it in their key to genera of theis family.

MIMEMA VENTURAE Dianese, L. T. P. Santos, R. B. Medeiros & M. Sanchez,
Mycological Research 98: 786. 1994. TYPE on Dalbergia miscolobium Bentham,
Leguminosae, from Brazil, Federal District (?/?,II/11I).

Mimema venturae has been reported only from the type.

The following may represent other collections of Mimema ventureae.
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UREDO DALBERGIAE P. Hennings, Hedwigia 34: 98. 1895. TYPE on Dalbergia sp. from Brazil,

Goias: Goids, Feb 1893, Ule-1995.

= Uredo mararyensis P. Hennings, Hedwigia 43: 162. 1904. TYPE on Dalbergia sp.,

Leguminosae, from Brazil, Amazonas: Rio Jurua, Marary, September 1900, Ule-2916.
= Uredo nidulans H. Sydow & P. Sydow, Ann. Mycol. 1: 332. 1903. TYPE on Dalbergia
foliolosa Bentham from Bolivia, Guani-Tipuani, date not reported, M. Bang s.n.
On Leguminosae.

Dalbergia variabilis Vogel, Santa Catarina, (Hennings, 1896: 251), Brasil (Joerstad, 1959: 75).

Dalbergia sp., Goias (Hennings, 1895: 98), Mato Grosso (Joerstad, 1959: 75).

Uredo dalbergiae has also been reported from Bolivia as shown above.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, on yellowish leaf spots,
scattered or in loose or dense groups to 4 mm across, cinnamon-brown, erumpent, pulverulent; paraphyses 40-
80 x 5-8 um, numerous, peripheral, incurved, apically sharp-pointed, wall colorless to subcolorless, outer
lateral wall 2.5-5 pm thick, inner lateral wall 1-2 um thick; urediniospores 17-24 x 14-18 um, subglogoid,
ovoid, to piriform, often slightly reniform, wall 1-1.5 pm thick, pale brown, echinulate, germ pores probably
several, obscure (P. & H. Sydow, 1924). Telia like the uredinia but teliospores emerge as a minute column or
tendril, teliospores up to 130 x 5 um, elongate-needle-like, up to 9(-12) septate, pointed on both ends, wall
uniformily about 1 um thick, colorless to pale yellow, pedicel broken ca 12 um from spore.

Telia were found on an isotype specimen of Uredo mararyensis in PUR-F8906. Uredo dalbergiae is
probably an anamorph of Mimema sp. or Sorataea sp.

The Sydows (1924) determined that Uredo mararyensis, which has been reported only from the type,
is a synonym of Uredo dalbergiae.

NEPHLYCTIS Arthur,
Jour Myc. 13: 31. 1907. TYPE SPECIES: Puccinia elegan Schroeter.
Arthur proposed Nephlyctis for microcyclic species of Prospodium. The genus is no longer used.

Nephlyctis elegans Arthur, see PROSPODIUM ELEGANS (Schroeter) Cummins.

NIGREDO Roussel,
Fl. Calvados ed. 2: 47. 1806. Laundon (1965A) states that this is a "rejected name" for Uromyces.
Arthur (1912) used this genus for 83 macrocyclic species of Uromyces, both autoecious and
heteroecious, that presumably have or do have spermogonia, aecia in the genus Aecidium, and uredinia with
pedicellate spores. Later Arthur abandoned the use of the genus and it is no longer in use.

Nigredo hyperici-frondosi (Arthur) Arthur, see UROMYCES TRIQUETRUS Cooke.

Nigredo (?) howei (Peck) Arthur, see UROMYCES ASCLEPIADIS Cooke.

OLIVEA Arthur,
Mycologia 9: 60. 1917. TYPE SPECIES Olivea capituliformis Arthur. See below.

= Tegillum E. B. Mains, Bull Torrey Bot. Club. 67: 707. 1940. Type species Tegillum fimbriatum

Mains on Vitex sp., Verbenaceae, from Belize (British Honduras).

Olivea is characterized by having 1-few, sessile, colorless, thin-walled probasidial cells formed
successively on laterally free basidiogenous cells; metabasidia develop by continuous apical elongation of
probasidia without dormancy.

About ten species are known and are reported from Africa, Asia, and Latin America on the
Euphorbiaceae (Alchornea), Labiatae (Colebrookia), and Verbenaceae (Petitia, Tectonia, Vitex). (Ono &
Hennen, 1983).

OLIVEA CAPITULIFORMIS Arthur [as “(P. Henn.) comb. nov.”], Mycologia 9: 61. 1917. TYPE on
Alchornea latifolia Sw. Puerto Rico, El Yunque, 12 March 1916, Whetzel & Olive-345. Arthur
described telia from the specimen listed here as the type. (0/Ice,IIpe/III).

Anamorph
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Uredo capituliformis P. Hennings, Hedwigia 34: 97. (1895) 1896. TYPE on Alchornea sp. from
Brazil, Goias: Serra dos Pyreneos, Aug 1892, Ule-1908.
= Ravenelia capituliformis (P. Hennings) P. Hennings, Hedwigia 43: 160. 1904 (Based
on uredinia).
On Euphorbiaceae:
Alchornea fluviatilis Secco, Amapa (H. Sotao-93-101).
Alchornea iricurana Casaretto, Rio de Janeiro (Jackson, 1931: 466), Sao Paulo (IBI-12076).
Alchornea pycnogyne Mueller-Arg., Sdo Paulo (Jackson, 1931: 466).
Alchornea sidifolia Muell.-Arg., Sao Paulo (IBI-17564).
Alchornea sp., Amapa (IBI-16087), Bahia (IBI-13581), Goias [Hennings, (1895) 1896: 97],
Minas Gerais (IBI-13511), Sao Paulo (IBI-12136).
Olivea capituliformis has been reported also from Paraguay, Colombia, and Caribbean Islands.
Uredinia mostly on the abaxial side of leaves, in the shape of little balls, easily dislodged, dark
chestnut-brown, surrounded by numerous, dark reddish brown, cylindrical, incurved, basally united
paraphyses forming a globose, basket-like sorus,urediniospores pedicellate, usually with one apical and four
lateral protuberances which gives a somewhat stellate appearance (Ono and Hennen, 1983).
See also UREDO ALCHORNEA P. Hennings.

OLIVEA VITICIS Ono & Hennen, Trans. Mycol. Soc. Japan 24: 393. 1983. TYPE on Vitex capitata
from Trinidad, O’Meara Savana, 22 March 1921, Seaver-3293. (?/?,I1pe/IIl).
Anamorph
Uredo viticis Juel, Bih. Till, K. Svenska Vet.-Akad. 23: 26. 1897. TYPE on Vitex sp. from
Paraguay, between Asuncion and Lambaré, 28 Aug 1893, Malme.
= Uredo viticis-polygamae P Hennings, Hedwigia Beiblatt 41: (15). 1902. TYPE on
Vitex flavens from Brazil, Para: Belém, Botanical Garden, date?, Huber-54.
On Verbenaceae:
Vitex flavens Humboldt, Bonpland & Kunth, Pard (Hennings, 1902: 15; Ono, 1978: 99; PUR-
F9004).
Baker and Dale (1951) reidentified the host of the teleomorph type as reported here. The Sydows
(1924) reidentified the host of the type of Uredo viticis-polygamae as reported here.

Peridermium (anamorph)

Peridermium has not been reportred from Brazil. The genus name Peridermium is used arbitrarily
only for aecial sori of several heteroecious genera of rusts in the Northern Hemisphere whose aecia are
produced on various Gymnosperms. The best known are the aecia of Cronartium spp. that procuce large galls
on stems and cones of Pinus spp. Another well known example is the widespread genus Coleosporium whose
aecia are produced on leaves (needles) of Pinus species in the Northerbn Hemisphere. Even though the
uredinia and telia of several species of Coleosporium occur in Brazil on several species of Compositae
(Elephantopus, Senecio, Solidago), on Ipomoea in the Convolvulaceae, and on Plumeria in the Apocynaceae,
spermogonia and aecia of Coleosporium have never been reported on the needles of the many species of
Pinus that have been introduced into Brazil.

The basic structure of the sori of Peridermium is similar to that of Aecidium. Its sori have a basal
hymenium of tightly packed sporogenous cells that produce long rows of catenulate spores. The sorus is
susurrounded by a well developed peridium When the peridium ruptures great masses of spore are liberated
and disseminated by the wind currents. The sori however, are not cylindrical as in Aecidium, but are flattentd
longitudinally or are blister like. Other differences include the number of layers of cells in the peridium..

Arthur (1924) reported that Peridermium is a "form genus" that he defined as "Species whose life-
cycle is not known, or is not readly assumed from related forms...These genera do not represent the whole
cycle of development, and are not based upon type species" Later, he abandoned this usage presumably in
favor of using Peridermium as a teleomorph genus in the modern sense.

Peridermium ipomeae Hedgecock & Hunt, ssee COLEOSPORIUM IPOMEAE Burrill.

Peridipes Buritici & Hennen (anamorph),.
Rev. Acad. Colomb. Cienc. 19: 50. 1994. TYPE SPECIES, Peridipes arachidis BuriticaA & Hennen.
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Peridipes arachidis was first described in the description of Puccinia arachidis Spegazzini, An. Soc.
Cient. Argentina 17: 90. 1884. TYPE on Arachis sp. from Paraguay, Caa-guazu, Jan 1882, Balansa-3449.

A sorus of Peridipes begins as a small mass of irregularly intertwined hyphae usually in an
abaxial substomatal chamber. Intercellular hyphae extend into this mass from surrounding
mesophyll tissue. The hyphal mass increases radially, especially just below the epidermis, but it
does not cross the larger leaf veins. Increase in diameter occurs by the addition of new hyphal cells
around the margin of the young protosorus. These new hyphal cells originate from beneath the
developing sorus and their tips terminate just beneath the epidermis. This forms a radially
expanding disk-like, palisade of hyphal tips. As growth continues, beginning in the central part of
the protosorus, the hyphal tip cells differentiate into a region of catenulate cells, 2-3 cells deep.

The upper layer of these catenulate cells adjacent to the epidermis develops into a thin-
walled, reticulate-like peridium one cell thick. The cells proximal to the peridial cells eventually
rupture as disjuncter cells. This separates the peridium layer from the remainder of the sorus. The
thin one cell thick peridium usually remains attached to the epidermis when the sorus becomes
erumpent and breaks through the epidermis. The mycelial cells below the disjunctor layer become
spore producing cells. They divide to form spore initials, which in turn undergo a division to form young
urediniospores distally and pedicel cells proximally.

As the urediniospores mature, they enlarge, their walls become thicker, pigmented, and
echinulate, and germ pores are differentiated. Pedicel cells elongate during maturation. At
magnifications of about x 15, immature uredinia appear as minute, hyaline or yellow-orange, blister-like
areas. As an uredinium matures, the epidermis and peridium break open irregularly.

Remnants of the epidermis and peridium may remain loosely attached. Mature spores are
loosely attached to the pedicels. They are easily detached by the development of younger spores
pushing distally beneath them,and by plant movements, or wind. The first-formed spores are
irregular, angular, because of the surrounding pressure under which they are formed. Additional
spores are apparently formed by the spore mother cells by a similar method although the details were
not observed clearly. They push between the old pedicels, eventually reaching the exterior surface of
the sorus. The later-formed spores are broadly ellipsoid and more regular in shape than the first-formed
spores.

At maturity, a sorus is composed of an hymenial layer of sporogenous cells subtended by a
pseudoparenchymatous region, from which numerous intercellular hyphae extend into the surrounding
mesophyll. The intercellular hyphae are shaped and branched irregularly. Arising from the hymenial
layer are numerous older pedicels, whose spores have become detached; pedicels with mature spores
still attached; and pedicels of varying shorter lengths, with various stages of spore maturity, pushing
their way up between the other pedicels and spores. Because the peridium continues its development
radially, as the sorus matures, the youngest part of the peridium remains around the circumference of
the sorus, while the older part is attached to the broken and recurved epidermis (Hennen et al., 1987).

The peridium described here is illustrated clearly in an SEM photo on the cover of the
publication cited (Hennen et al., 1987).

See PUCCINIA ARACHIDIS Spegazzini.

See under Aecidium for aids to identify anamorph genera of Uredinales.

PERIDIPES HYMENAEAE (Mayor)Buriticd & Hennen, see CROSSOPSORA HYMENAEAE
Dianese, Buriticd & Hennen.

PHAKOPSORA Dietel,
Ber. Deutsch. Bot. Ges. 13: 333. 1895. TYPE species Phakopsora punctiformis (Barclay & Dietel) Dietel on
Galium aparine DeCandolle (Rubiaceae) from India.
= Bubakia Arthur, Result. Sci. Congr. Bot. Vienne, p. 338. 1906. Type species: Bubakia crotonis
(Burrill) Arthur, Result. Sci. Congr. Bot. Vienne p. 339. 1906. = Melampsora crotonis
Burrill, Bot. Gaz. 9: 189. 1884. Type: not designated, chosen by Arthur (/.c.): on Croton
capitatus Michx. (Euphorbiaceae), USA: Illinois, Oct 1881, A.B. Seymour. PUR.
Anamorph: II. Milesia crotonis (Cooke) Buriticd and Hennen, Flora neotropica
monograph. = Trichobasis crotonis Cooke, Grevillea 6(40): 137. 1878.Type: on
Croton procumbens Jac. (Euphorbiaceae), USA: California, M. Edwards.
= Angiopsora Mains, Mycologia 26: 126. 1934. Type species: Angiopsora lenticularis Mains;
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Mycologia 26: 127. 1934. Type: on Lasiacis ruscifolia (H. B. K.) Hitch. and Chase

(Gramineae), Ecuador: Guayaquil, 31 Jul 1920, E.W.D. Holway_and M. Holway 801,
PUR.

Anamorph: II. Physopella lenticularis Cammins and Ramachar, Mycologia 50743. 1958. Type:

same as for Angiopsora lenticularis Mains.

= Stakmania Kamat and Sathe, in Sathe, Sydowia 20253. 1968. Type species Stakmania indica

Kamat and Sathe, in Sathe, I c.Type: on Glochidion hoheneckeri Bedd. (Euphorbiaceae),

India: Maharastra, Mahableshwar, Nov 1965, A.V. Sathe, MACS.

Anamorph: II. Milesia glochidii Buriticd and Hennen, Flora neotropica monograph.
Type: same as for Stakmania indica Kamat and Sathe.

Spermogonia in Group VI (Hiratsuka and Hiratsuka, 1980). Anamorphs in the morpholobical genera
Aecidium. Caeoma. Malupa. Physopella. Uredendo. Milesia and Uredostilbe.

Telia subepidermal in origin, not erumpent, composed of two or several irregular to regular layers of
probasidial cells, these firmly united into crust-, disk-, or lens-like units; walls sometimes thickened and
pigmented, especially in distal cell layers.

Formerly, Physopella was considered as a teleomorph genus and segregated from Phakopsora
because many of its species, especially those on grasses, have their teliospores arranged one on top of the
other to form regular vertical rows, while in Phakopsora the spores are irregularly arranged. But a number of
species in this complex have telia that are intermediate between these two arrangements. This, and the
similarity of their anamorphs, are the reasons for combining the two genera. In addition, Ono, Buriticd &
Hennen (1992) argued that Physopella must now be considered as an anamorph genus name because the type
specimen of the type species designated by Arthur is composed only of anamorph (it lacks telia).

With the inclusion of Physopella within Phakopsora (Ono, et al., 1992) around 50 speecies have
been reported from the New World and 50 from the Old World. This makes Phakopsora, with around 100
species, probably the third or fourth largest genus of rusts (after Puccinia, Uromyces, and Ravenelia).
Phakopsora species occur throughout the warmer regions of the world on both monocot and dicot flowering
plant host families. Most are probably autoecious but spermogonia and aecia are unknown for most species.

Buriticé (1999), Cummins (1971), and Ono, Buriticd & Hennen (1992), published papers that have
been the most help to clarify the taxonomy of the genus Phakopsora in the Neotropics.

In Brazil about 30 species have been reported. Phakopsora euvitis Ono on Vitis sp. Phakopsora
gossypii (Lagerheim) N. Hiratsuka on species of Gossypium and P. meibomiae (Arthur) Arthur on various
legume genera including Glycine max Merrill are among the species of most economic importance.

Phakopsora aeschynomenis (Arthur) Arthur, see Malupa vignae (Bresadola) Ono, Buriticd & Hennen
[PHAKOPSORA MEIBOMIAE (Arthur) Arthur].

PHAKOPSORA APODA (Hariot & Patouillard) Mains, Mycologia 30: 45. 1938. (?/? = IIse/IIl).
= Puccinia apoda Hariot & Patouillard, Bull. Mus. Hist. Nat. Paris 15: 199. 1909. TYPE on
Pennisetum setosum Richard (Gramineae) from Chad (French Congo), Chairi, Fort Lamy,
Oct 1903. A. Chevalier-s.n.
Anamorph
Physopella apoda Buriticd & Hennen in Buriticd, Rev. I. C. N. E. (Medellin) 5(2): 179. 1994.
TYPE the same as for Puccinia apoda Hariot & Patouillard.
On Gramineae:
Pennisetum clandestinum Hochst. Ex Chiov., Minas Gerais (IBI-14936), Rio de Janeiro (IBI-
13207), Sao Paulo (IBI-12179).

Phakopsora apoda has been reported from several countries in Africa and more recently from India,
Australia, New Zealand, Hawaii, and Ecuador, Colombia, and Costa Rica. The rust is probably spreading
with the movement of its cultivted host, kikuyu grass (Pennisetum clandestinum).

Spermogonia and aecia unknown. Uredinia on both sides of leaves, scattered, yellowish, covered at
first by the epidermis, opening by a pore, later opening widely, ruptured epidermis evident; paraphyses
peripheral, conspicuous, 40-60 x 8-10 um, curved, united at the base, walls 0.5-1 um on one side, with
dorsally and apically thickend walls 5-7 um, anamorph spores without pedicels, 24-30 x 18-23 um, ellipsoid
to obovoid, wall more or less evenly 1.5-1 um thick, yellowish, with numerous and small echinulae, germ
pores obscure, probably few scattered. Telia on both sides of leaves, mostly on the abaxial side, around the
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anamorph sori, often coalescing, black, crust-like, flat, growth indeterminate, the hymenium of the telia
concave at first becoming flattened, spores in 2-4 layers, teliospores 16-32 x 14-20 pum, ellipsoid to obovoid,
wall 1-2 um thick, cinnamon-brown, distal walls in spores in outer layer 2-5 pm thick (Buriticd, 1999).

Phakopsora argentinensis (Spegazzini) Arthur, Bull. Torrey Bot. Club 44: 508. 1917. (2/?,IIse/III).
Buritica (1999) reported that this species has been reported only from Argentina. Previous reports of
this species in Brazil are based on other species.
= Melampsora argentinensis Spegazzini, Anal. Soc. Cient. Argentina 47: 266. 1899. TYPE on
Croton hirtus L’Heritier from Argentina, Cérdoba, 15 Apr 1899, T. Stuckert s.n.
= Schroeteriaster argentinensis (Spegazzini) P. Sydow & H. Sydow, Mon. Ured. 3: 401. 1914.
= Bubakia argentinensis (Spegazzini) H. S. Jackson & Holway in Jackson, Mycologia 13: 465.

1931.
Anamorph
Milesia crotonicola (P. Hennings) Buriticd & Hennen in Buriticd, Rev. Acad. Colombia Cienc.
23:293. 1999.

= Uredo crotonicola P. Hennings, Hedwigia 35: 251. 1896.

= Phakopsora crotonicola (P. Hennings) Kern, Thurston & Whetzel in Chardon & Toro,
Monogr. Univ. Puerto Rico Ser. B., 2: 271. 1934. Telia not described.

On Euphorbiaceae: The citations listed below were reported mistakenly as Phakopsora agentinensis.

Croton chaetophorus Mueller-Arg., Sdo Paulo (Jackson, 1931: 465; PUR-1222).

Croton compressus Lamarck, Minas Gerais (Thurston, 1940: 294).

Croton hirsutus 1.’ Heritier, Minas Gerais (Jackson, 1931: 465).

Croton sp., Minas Gerais (Hennings, 1895A: 99), Paraiba (Viégas,
1945: 1; IAC-3802, -3803).

PHAKOPSORA ARRABIDAEAE Buritica & Hennen, Rev. Colomb. Cienc. 23: 302. TYPE on

Arrabidaea selloi (Sprengl) Sandwith, from Brazil, Sdo Paulo: Santana de Parnaiba, 6 July 1978, M.

B. Figueiredo-78-33; IBI-13794. (?/?,I1se/III).

Anamorph
Physopella cerotelioides (H. S. Jackson & Holway) Buriticd & Hennen, Rev. Colomb. Cienc. 23:
302. 1999.
= Uredo cerotelioides H. S. Jackson & Holway in Jackson, Mycologia 24: 94. 1932. TYPE on
Bignoniaceae, genus undetermined, probably Arrabidaea sp. from Brazil, Sdo Paulo:
Guarulhos, 1 June 1922, E. W. D. Holway & M. M. Holway-1927.
On Bignoniaceae

Arrabidaea sellowi (Sprengl) Sandwith, Sao Paulo (IBI-13794, Buriticd, 1999).

Phakopsora arrabidaeae has been reported only from Séo Paulo state, Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, whitish to yellowish,
scattered or in groups, on large spots, subepidermal in origin, hymenium flat, opening by a central pore,
paraphyses peripheral and intra soral, 22-30 x 5-10 um, clavate, septate, curved, capitate; wall 1-5 pm thick
apically, sometimes verrucose; urediniospores sessile, 22-24 x 16-20 um, ellipsoid, ovoid; wall 0.5-1.0 pm
thick, yellowish to cinnamon-brown, finely and abundantly echinulate, germ pores obscure. Telia on the
abaxial side of leaves, around the uredinia, waxy, ambar-colored, indeterminate in growth; teliospores 16-22 x
11-13 um, rectangular, cuboid, elipsoid, irregularly arranged; wall uniformly 0.5-1.0 um thick, yellowish
(Buritica, 1999).

Amphispores with smooth walls and 1-2 germ pores were reported in some collections.

Spermogoniis adhuc ignotis. Soris anamorphis hypophyllis, albidis vel flavidis, aggregais vel
dispersis en maculo grandis primo tectis, tandem poro centrali apertis, subepidermalibus; hymenio
subepidermal, applanato; paraphysibus peripheribus et in hymenio liberis, curvatis, capitatis, elevatis,
septatis 22-30 x 5-10 um; parieti flavido, apice 1.0-1.5 um crasso. subtiliter et aequaliter aculeato; poris
germinationis obscuris. Soris teleutosporiferis sparsis circa soros anamorphis, hypophyllis, ceraceis,
brunneis, indeterminatis, subepidermalibus, hymenio applanato vel leniter curvatis, teliosporos irregulariter
dispositis in 2-4 stratis laxis. rectangularibus, ellipsoideis, 16-22 x 11-13 um, flavidis; constanter parieti
flavido, constanter 0.5-1.0 um crasso.
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PHAKOPSORA ARTHURIANA Buriticad & Hennen in Buriticd, Rev. 1. C. N. E. F(Medellin) 5 (2): 180.

1994. Nom. nov. for Phakopsora jatrophicola Cummins. (?/?,IIse/III).

= Phakopsora jatrophicola Cammins, Mycologia 48: 604. 1956. TYPE on Jatropha canescens

Mueller from Mexico, Baja California: Laguna Mountains, east of Todos los Santos, M. E.
Jones-24531. See below for explanation for nom. nov.
Anamorph
Malupa jatrophicola (Arthur) Buriticd & Hennen in Buritica, Rev. I. C. N. E. (Medellin) 5 (2):
180. 1994.
= Uredo jatrophicola Arthur, Mycologia 7: 331. 1915. TYPE on Jatropha curcas
Linnaeus from Puerto Rico, Hormigueros, 14 Jan 1914, F. L. Stevens-220.
On Euphorbiaceae:
Jatropha canescens Mueller-Arg., Brazil (Silveira, 1951: 225).
Jatropha curcas L., Amapa (IBI-16103), Maranhdo (IBI-17113), Para (IBI-16059), Sdo Paulo
(Viégas, 1945: 7; IAC-699; IBI-18774).

Jatropha gossypifolia L. Para (Albuquerque, 1971: 148; IAN-522).

Jatropha pohliana Mueller-Arg., Pernambuco (IBI-15521).

Jatropha sp., Maranhio (IBI-17098).

Phakopsora arthuriana has been reported from southern Texas in the United States of America to
Brazil including the Antilles.

Espermogonio desconocido. Anamoérfo hipdéfilo. raramente epifilo, en grupos en manchas
delimitadas por las nervaduras, amarillento, redondo. abierto por un poro, subepidermal; himenio
intraepidermal, concavo; parafisos periferales cubriendo los esporos, levantados por tejido hifoide, los
superiores proyectandose hacia afuera del hospedante, curvos, cilindricosé clavados, aseptados 20-50 x 9-12
pm; pared de incolora a amarillenta, 1 um de gruesa, 3-7 um engrosada dorsalmente y en el dpice; parafisos
en el himenio del mismo tipo; esporos sesiles, de obovoides a elipsoides, 24-29 x 16-20 um; pared de incolora
a carmelita, 0.5 um de gruesa, uniforme. con abundantes y pequefias espinas; poros germinativos
imperceptibles. Teliosoro hipéfilo, alrededor del anamérfo, inicialmente ambar, luego carmelita, costriforme,
crecimiento indeterminado, coalescentes, 6-12 capas de esporos, cubiertos por la epidermis; himenio
intraepidermal, cbncavo; teliosporos irregularmente arreglados, libres, de cuboides a oblongos, 13-27 x 7-13
um; pared carmelita, 1 um de gruesa, 1-3 um engrosada en el dpice de los esporos superiores.

The anamorph is found frequently on plants of Jatropha sp. that are cultivated in home gardens for
their medicinal qualities.

Buritica (1994) published a new name for this species because the combination Phakopsora
Jjatrophicola (Arthur ) Cummins, published in 1937, technically refers only to an anamorph. Cummins (1937)
published the combination as a transfer of an anamorph name, Uredo jatrophicola Arthur, to a teleomorph
genus, Phakopsora. At that time Cummins did published a description of telia in English, but not in Latin as
required by the Code. Later, Cummins (1956) published Phakopsora jatrophicola Cammins as a new species
with Latin, but since the combination Phakopsora jatrophicola had been preocupied, it could not be used as a
name for a new species.

Phakopsora arthuriana

Phakopsora jatrophicola

Spermogonia and aecia unknown. Uredinia hypophyllous, occasionally epiphyllous, in small groups
on leaf spots framed by leaf veins, yellowish, circular, subepidermal, opening by a pore; surrounded by
numerous incurved, cylindrical, clavate, not septate paraphyses, 20 - 50 x 9 - 12 um, that project outside the
host, and that have colorless to yellowish walls, 1 pm thick on the inner side and 3 - 7 um thick on the outer
side and at the apex, the paraphyses surmount a peripheral, basal, hyphoid tissue that is raised somewhat
above the base of the sorus, some paraphyses my develop with the sorus, not from the periphery;
urediniospores, ellipsoid, to obovoid, 24 - 29 x 16 - 20 um, appear sessile; wall colorless to brownish,
uniformly 0.5 - 1 um thick, closely and finely echinulate; germ pores obscure. Telia 22 - 28 x 16 - 19 um;
wall hyaline, uniformly 1 - 1.5 um thick, densely and miutely echinulate but with somewhat larger spines
below, germ pores obscure, probably 2, more or less equatorial. Telia hypophyllous, suberpidermal in origin,
closely around the uredinia, yellowish to brownish, waxy, dome-shaped, determinate in growth, coalescent, 5
- 7 spore layers deep, early covered by the epidermis, later erumpent; teliospores irregularly arranged, cuboid,
ellipsoid to polygonal, 12 - 20 x 8 - 12 um wall yellowish, uniformly 1 - 2 um thick but distal wall of distal
spores 3 - 5 um thick.
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Phakopsora aeschynomenis (Arthur) Arthur, see Malupa vignae (Bresadola) Ono, Buriticd & Hennen
[PHAKOPSORA MEIBOMIAE (Arthur) Arthur].

PHAKOPSORA BAUHINIICOLA Ono, Buriticd & Hennen, Mycol. Res. 96(10): 828. 1992. TYPE on
?Bauhinia smilacina Steud. from Brazil, Sdo Paulo, 22 Aug 1975, Hennen & Figueiredo-75-69.
(27?,XIse/I1I).

Anamorph.

Milesia bauhiniicola Ono, Buritica & Hennen, Mycol. Res. 96(10): 828. 1992. TYPE same as

for P. bauhniicola listed above.

On Leguminosae
?Bauhinia smilacina (Schott) Steudel, Sdo Paulo (Ono et al., 1992; Butitic4, 1999).

Phakopsora bauhiniicola has been reported from the type locality region.

Spermogonia and aecia unknown. Uredinia on roundish leaf spots on both sides of leaves, in groups
or circles, subepidermal in origin, erumpent, opening at first by a pore, later open widely, powdery,
paraphyses peripheral and in hymenium, 25-35 x 4-6 um, cylindrical, wall evenly thin and colorless;
urediniospores sessile, 22-28 x 16-20 um, obovoid to ellipsoid, wall evenly ca 0.5-1 pm thick, evenly
abundantly, and finely echinulate, germ pores obscure, probably 6, more or less equatorial or scattered Telia
usually around the anamorph sori on the abaxial side of leaves, subepidermal in origin, often confluent, in flat
to lenticular brown crusts, teliospores 18-28 x 10-14 um, angularly oblong to ellipsoid, irregularly arranged in
more or less 3-5 layers, wall uniformly 1-1.5 pm thick, distal walls of spores in upper layer 2-3(-5) um thick.

The identification of the host of Phakopsora bauhiniicola requires confirmation, it is probably
Dioscorea sp., Dioscoreaceae, not Bauhinia, Leguminosae.

See Uromyces anthemophilus for notes on rusts on Bauhinia.

Especimenes estudiados: sobre Leguminoseae, Bauhinia smilacina Steudel, BRASIL: Sao Paulo,
Arboleda Natural alrededor del Jardin Botanico, 22 Ago. 1975, Hennen & Figueiredo 75-69 (Tipo); 75-
127. Sobre Bauhinia .sp., BRASIL: Sao Paulo, cerca Atibaia, I 1 Jun.

PHAKOPSORA BUTLERI Dianese, Santos & Medeiros in Dianese et al., Fitopatol. Bras. 18: 438. 1993.

TYPE on Kielmeyera coriacea Martius from Brazil, Federal District: Brasilia, 30 Aug 1992,

Dianese s.n. (?/?,I1se/IIl).

Anamorph
Milesia brasiliae Buritica & Hennen, Rev. Acad. Colombia Cienc. 23: 300. 1999. TYPE same as
for the teleomorph.
On Clusiaceae (Guttiferae)
Kielmeyera coriacea Martius & Zuccarini, Federal District (IBI-1246; -12669), Minas Gerais
(IBI-15824; -15836; 15845), Mato Grosso do Sul (IBI-16722;IBI-16754, good III).
[Distrito Federal, Parque Nacional Aguas Emendadas, NE de Brasilia, 4 Ago. 1976; J.
F. Hennen, Y, Ono & E. E Heringer 76 - 486; IBI-12669].

Espermogonio desconocido. Anamorfo anfigineo, amarillento, solitarios o en pequefios grupos,
subepidermal en origen, posteriormente erumpente; himenio subepidermal, plano; peridio hifoide;
parafisos en el himenio libres, hialinos, de cilindricos a clavados. 30-40 x 8-12 um; pared hialina,
delgada, ocasionalmente engrosada 3 pm dorsalmente y en el 4pice, con pocas verrugas; esporas sésiles
de incoloras a amarillentas, asymetrically pyriforme (de obovoides a elipsoides), 24-30 x 20-24 pm;
pared de incolora a amarillenta, 1-1.5 pm de gruesa, uniforme, con abundantes y pequeifias espinas;
poros germinativos imperceptibles, 4-6 supraecuatoriales [pores 4-6(-7), more or less equatorial, in
chloral hydrate]. Teliosoro anfigineo, principalmente epifilo, dispersos o alrededor del anamérfo,
ambar, cerosos, lenticular, crecimiento indeterminado, coalescentes, 5-7 capas de esporas, profundas;
himenio subepidermal, plano, teliosporos irregularmente arreglados, amarillentos, cuboides, oblongos,
elipsoides, 20-25 x 12-14 um; pared amarillenta, 2-4 um de gruesa, irregularmente engrosada, en los
angulos y en el dpice de las esporas superiores (Dianese et al., 1993; Buriticd, 1999).

Our specimens had anamorph spores mostly pyriform with up to 7 equatorial germ pores, as
revealed when mounted in chloral hydrate. Neither Dianese et al. (1993) nor Buritica (1999) reported
this.



113

PHAKOPSORA CAMELIAE (Arthur) Buriticd in Buriticd & Pardo-Cardona, Rev. Acad. Columbiana

Cienc. 20 (77): 205. 1996. (2/?s Ilse,IIl).

= Puccinia cameliae Arthur, Mycologia 7: 227. 1915. TYPE on Setaria scandens (Jacquin)

Schrader from Colombia, Antioquia, Cafetal La Camelia near Angelopolis, 30 Aug 1910,
Mayor-275. Arthur described telia from the type specimen of Uredo cameliae Mayor which
Mayor had overlooked.
= Angiopsora cameliae (Arthur) Mains [ published as “(Mayor) Mains” but Mains also cited
Puccinia cameliae Arthur], Michigan Acad. Sci. Arts. & Let. 22: 154. 1937.
Anamorph
Physopella cameliae (Mayor) Cummins & Ramachar, Mycologia 50: 742. 1958. (Physopella is
an anamorph genus).
= Uredo cameliae Mayor, Mem. Soc. Neuchatel. Sci. Nat. 5: 578. 1913. TYPE same as
for Puccinia cameliae Arthur. Mayor did not describe telia.
On Gramineae:

Panicum sp., Brazil (Cummins, 1971: 61).

Setaria scandens Schrad., Minas Geraes (Thurston, 1940: 297).

Setaria sp., Brazil (Cummins, 1971: 61), Sao Paulo (PUR-F4947).

Phakopsora cameliae has been reported also from Colombia, Trinidad, Jamaca, Puerto Rico,
Mexico, and The United States of America.

Espermogonio desconocido. Anamérfo anfigineo, dispersos 6 en grupos a to largo de las nervaduras,
amarillento, ruptura de la epidermis evidente, subepidermal; himenio subepidermal, levemente céncavo;
parafisos periferales y en el himenio, libres 6 2-3 unidos en la base, hialinos, de clavados a cilindricos, 25-35
x 8-14 um: pared delgada, ocasionalmente engrosada en el apice; esporos sésiles, de incoloros a amarillentos,
de obovoides a elipsoides, 20-27 x 15-18 pm; pared 0.5-1 um de gruesa, uniforme, de incolora a amarillenta,
con abundantes y pequenas espinas; poros germinativos 7-9, dispersos. Teliosoro anfigineo, de carmelita a
negruzco, dispersos, puntiformes, crecimiento determinado, coalescentes, 23 capas de esporos, cubiertos par
la epidermis; himenio subepidermal, esférico; teliosporos irregularmente arreglados, libres, de cuboides a
oblongos, 20-25 x 10-18 um; pared de amarillenta a carmelita, 1-1.5 pm de gruesa, 3-5 um engrosada en el
dpice de los esporos del estremo superior.

PHAKOPSORA CHAVESII Dianese, Santos & Medeiros in Dianese et al., Fitopatol. Bras. 18: 140.
1993. TYPE on Terminalia phaeocarpa from Brazil, Federal District: Brasilia, 2 May 1993,
Dianese-3850. (?/?,I1se/III).

Anamorph
= Uredo byrsonimatis P. Hennings, Hedwigia 34: 98. 1895. TYPE on Terminalia

argentia (mistakenly published as Byrsonima sp.) from Brazil, Minas Gerais:
Uberaba, July 1892, Ule-1902.

= Uredo terminaliae P. Hennings, Hedwigia 34: 321. 1895. An unnecessary new name
for Uredo byrsonimatis P. Hennings.

= Uredo batistae Lindquist, Revista Fac. Agron. (La Plata) 47: 305. 1971. TYPE on
Terminalia argentia Martius from Brazil, Minas Gerais, location and date not
published, Herringer-s.n.

= Milesia lindquistii Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 23: 302. 1999.
TYPE on Terminalia sp. from Brazil, Mato Grosso: 25 km S. W. of Chapada do
Guimares, 21 July 1988, J. F. Hennen & R. M. Lépez-Franco-88-617.

On Combretaceae

Terminalia argentea Martius, Goids (Buriticd, 1999: 302; Dianese et al., 1993: 440), Minas
Gerais (Hennings, 1895: 98; 1895A: 321; Lindquist, 1971: 305)..

Terminalia hylobates Eichler, Minas Gerais (published as Uredo terminaliae, Thurston, 1940:
306).

Terminalia phaeocarpa, Federal District (Dianese et al., 1993: 440).

Terminalia sp., Goias (IBI-16689); Mato Grosso (type of Milesia lindquistii, Buritica, 1999: 302,
IBI-16739; 16740; 16745); Minas Gerais (IBI-15358, IBI-15866; 15964;16402, 16344,
16379;).
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Phakopsora chavesii has been reported only from Brazil.

Espermogonio desconocido. Soro anamérfico principalmente hipéfilo, en pequefios grupos o poco
aislados, redondo, amarillento. inicialmente abierto por un poro, posteriormente erumpente; himenio
subepidermal, plano; peridio hifoideo; parafisos libres en el himenio, hialinos, de cilindricos a clavados, 14-
18 x 10-12 um, pared hialina, delgada; esporos sesiles, de palidos a amarillentos, de elipsoides a
angularmente elipsoides, 20-24 x 17-21 um; pared de hialina a amarillenta, 1.0-1.5 um de gruesa, uniforme,
con abundantes y pequehas espinas: poros germinativos imperceptibles, +/- 2-3 dispersos ¢ hacia los angulos.
Teliosoro anftgineo, principalmente hip6filo, alrededor del anamé6rfo, de amarillento a carmelita, ceroso,
lenticular, crecimiento indeterminado, coalescentes; himenio subepidermal, plano; teliosporos irregularmente
arreglados. 3-4 en capas, rectangulares, oblongos, elipsoides, 15-17 x 8-10 um; pared amarillenta, 1.5-2.5 um
de gruesa, uniforme (Buriticd, 1999).

PHAKOPSORA CHEOANA Cummins, Mycologia 42: 784. 1950. TYPE on Cedrela sinensis Jussieu
from China, Kweichow, Chiang K'ou Hsien, Fan Ching Shan, 27 Oct 1931, S. Y. Cheo-789.
(?2/2,Ise/111).

Anamorph
Malupa cheoana Buritica & Hennen in Buriticd, Rev. Acad. Colombia Cienc. 23: 287. 1999.

TYPE same as for PHAKOPSORA CHEOANA.

On Meliaceae
Cedrela sp., Sao Paulo (IBI-14275).

Phakopsora cheoana may have been introduced into Brazil from Asia. Only the anamorph has been
found in Brazil. The only specimens are from Horto Florestal at Mogi-Mirim, and from a location near
Piracicaba, Sao Paulo. There are no other reports of this rust from the Americas.

Espermogonio desconocido. Anamoérfo hipéfilo, disperso 6 en pequefios grupos, amarillento, abierto
por un poro, subepidermal; himenio subepidermal, levemente concavo; parafisos periferales levantados por
tejido hifoide, parafisos libres en el himenio, clavados, clavado-capitados, 20-35 x 7-10 um; pared
amarillenta, 1-1.5 pum de gruesa, 3-6 um engrosada en el dpice; esporos sésiles, de incoloros a amarillentos,
elipsoides, 22-26 x 15-18 um; pared incolora, 1.5-2 um de gruesa, uniforme, con abundantes y pequehas
espinas; poros germinativos imperceptibles. Teliosoro hipéfilo, alrededor del anamérfo 6 aislados,
costriforme, plano, ceroso, de amarillento a carmelita, crecimiento indeterminado, coalescentes, 3-4 capas de
esporos, cubiertos por la epidermis; himenio subepidermal, plano; teliosporos irregularmente arreglados,
basales hialinos, superiores carmelitas, de cuboides a elipsoides, 10-23 x 6-10 um, pared hialina en esporos
inferiores, amarillenta en los superiores, 1-1.5 um de gruesa, uniforme (Cummins, 1950: 784).

Phakopsora cherimoloiae Cammins, sse PHAKOPSORA NEOCHERIMOLIAE Buriticd & Hennen.

PHAKOPSORA COCA Buritica & Hennen in Buritic4, Rev. .C.N.E. (Medellin) 5(2): 177. 1994. TYPE
on Erythroxylum engleri Schultz from Brazil, Goids: 196 km S of Goiania near Itumbiara, 16 Jul
1979, J. F. & M.M. Hennen-79-186. (2/?,11(p)e/I1I).
Anamorph
Milesia erythroxyli (Graziani) Buriticd & Hennen in Buriticd , Rev. .C.N.E. (Medellin) 5(2): 177:
1994,
= Uredo erythroxylonis Graziani, Bull Soc. Mycol. France 7: 152. 1891. TYPE not
designated, collections reported on Erythroxylum coca Lamarck from Bolivia and
Peru from which a LECTOTYPE may be chosen.
On Erythroxylaceae
Erythroxylum campestre Saint-Hilaire, Sdo Paulo (Buritica, 1999: 286).
Erythroxylum citrifolium Saint-Hilaire, Minas Gerais (79-74/IBI, Buritica, 1999: 286).
Erythroxylum daphnites Martius, Minas Gerais (77-166/IBI, Buritic4, 1999: 286).
Erythroxylum decidium Saint-Hilaire, Sdo Paulo (82-146/IBI, Buritica, 1999: 286).
Erythroxylum engleri Schultz, Federal District (76-261/IBI ), Goias (79-186/IBI, Buriticd, 1999:
286), Minas Gerais (79-66/IBI, Buritica, 1999: 286).
Erythroxylum ovalifolium Peyritisch, Minas Gerais (Thurston, 1940: 305), Rio de Janeiro (Dietel,
1899: 256; Buritica, 1999: 286).
Erythroxylum pelleterianum Saint-Hilaire, Minas Gerais (Thurston,1940: 305), Sao Paulo (79-
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212/1BI, Buritica, 1999: 286).

Erythroxylum suberosum Saint-Hilaire, Sdo Paulo (Buritica, 1999: 286).

Erythroxylum tortuosum Martius, Federal District (77-221/IBI, ), Minas Gerais (79-200/IBI,,
Buriticd, 1999: 286).

Erythroxylum sp., Federal District (PUR-F18933), Goias (PUR-F18987), Minas Gerais
(Hennings, 1895A: 99), Rio de Janeiro (Dietel, 1899: 256).

Erythroxylum vaccinifolium Martius, Federal District (76-281/IBI, Buriticd, 1999: 286).

Phakopsora coca has also been reported from Mexico, Central America, Caribbean Islands,
Colombia, Peru, and Bolivia.

Espermogonio desconocido. Anamérfo hipéfilo, carmelita, dispersos 6 en pequefios grupos,
inicialmente abiertos por un poro, posteriormente completamente abiertos, subepidermal; himenio
subepidermal, plano; peridio hifoide (evidente en estados tempranos); parafisos en el himenio, hialinos, de
globosos a cilindricos, 15-25 x 7-9 um, esporos en pseudopedicelos (celulas disyuntoras) cortos, carmelitas,
esporos inmaduros incoloros de la mitad hacia abajo. de angularmente obovoides a elipsoides, 22-30 x 16-20
pum; pared carmelita, 0.5 um de gruesa, uniforme, con abundantes y pequenas espinas; poros germinativos 2-
4, ecuatoriales 6 en los dngulos. Teliosoro hipdfilo, alrededor del anam6rfo, redondo. lenticular, de
amarillento a carmelita, 3-5 capas de esporos, crecimiento determinado, cubierto por la epidermis; himenio
subepidermal, plano; teliosporos irregularmente arreglados, hacia la base incoloros, hacia arriba amarillentos,
de rectangulares a elipsoides, 18-25 x 7-10 um; pared amarillenta, 1 um de gruesa, irregular, 35 pm
engrosada en el dpice de los esporos del extremo superior (Buriticd, 1999).

Erythroxylum coca Lamarck and at least 12 other species of Erythroxylum have been listed as hosts.
Buritica ( 1999) suggested that P. coca might be considered as a biological control agent for the notorious
cultivated coca plant. Phakopsora erythroxylonis (Cummins) Kern, known only from islands in the
Caribbean, also infects species of Erythroxylum.

See Maravalia erythroxyli for a comparison of traits of the three rust species known on Erythroxylum
spp. in Latin America.

PHAKOPSORA COLUBRINAE Viégas, Bragantia 19:CIII (103). 1960. TYPE on Colubrina ruffa
Reisseck from Brazil, Minas Gerais: Agua Limpa, Experimental Station, 23 June 1946, E. P.
Herringer-458. (?/?,I1se/I1I).

Anamorph
Malupa colubrinae (Cummins) Buritica & Hennen, in Buritic4, Rev. Acad Colombia Cienc. 23:

296. 1999.

= Uredo colubrinae Cummins. Bull. Torrey Bot. Club 70: 79. 1943. TYPE on
Colubrina ferrruginosa Brongniart from Guatemala, Quetzaltenango, 20 Feb
1941, Standley-87894.

= Uredo hoveniae Lindquist & Costa Neto. Rev. Fac. Agronomia, La Plata 43: 61.
1967. TYPE on Hovenia dulcis Thunberg from Brazil, Rio Grande do Sul:
Taquari, 9 July 1948, Costa Neto s. n.

On Rhamnaceae
Colubrina rufa Reiss, Minas Gerais (Viégas, 1960:CIII), Sdo Paulo (IBI-16174).

Hovenia dulcis Thunberg, Minas Gerais (IBI-15817), Sdao Paulo (IBI-14086).

Phakopsora colubrinae has been reported also from Guatemala.

Spermogonia and aecia unknown. Uredinia in groups on abaxial side of leaves on well defined
spots, supepidermal in origin, hymenium slightly concave, erumpent by a pore, peridium surmounted by short
paraphyses, hymenial paraphyses 30-50 x 6-9 pm, cylindrical, wall uniformly thin, or occasionally 1-3 um
thick at apex; urediniospores 18-28 x 15-18 pm, obovoid, to ellipsoid, sessile, wall uniformly 1.5-1 pm thick,
yellow to pale brownish-yellow, echinulae small, abundant, pores obscure, probably 4-6, equatorial. Telia on
abaxial side of leaves around the uredinia, subepidermal, lenticular, with 5-7 irregular layers of teliospores,
teliospores 10-18 x 6-10 um, cuboid to ellipsoid, walls of spores 1-1.5 um thick, apical walls of distal spores
2-4 um thick, cinnamon-brown, walls of proximal spores colorless (Buriticd, 1999)..

Phakopsora colubrinae is very similar to Phakopsora zizyphi-vulgaris, which infects Zizyphus
vulgaris, Rhamnaceae, a host species that is cultivated for its edible fruit. Phakopsora zizyphi-vulgaris is
widespread in Asia from Pakistan, India, China and Taiwan. It has also been reported in Florida in the United
States of America and was probably introduced into Brazil along with its cultivated host. The uredinia of
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both rust species have similar intrasoral paraphyes and a peripheral basal peridium surmounted with
numerous incurved short paraphyses-like cells.

Hovenia dulcis was introduced into Brazil from Asia as a cultivated species. After it was introduced,
it seems to have been infected by Phakopsora colubrinae, a native neotropical rust on Colubrina spp.

PHAKOPSORA COMPRESSA (Arthur & Holway) Buriticd & Hennen, in Buriticd, Rev. I. C. N. E.

(Medellin) 5(2): 179. 1994. (2/?s Ilse/III).

= Puccinia compressa Arthur & Holway in Arthur, Proc. American Phil. Soc. 64: 257. 1925.

TYPE on Paspalum elongatum Grisebach from Bolivia, Cochabamba, 26 Feb 1920,
Holway-331%. Not Puccinia compressa Dietel, 1906.

= Angiopsora compressa (Arthur & Holway) Mains, Mycologia 26: 29. 1934.

[= Physopella compressa (Arthur & Holway) Cummins & Ramachar, Mycologia 50: 742. 1958.

Physopella is an anamorph genus, not a teleomorph genus. See below under Anamorph. ].
Anamorph

Physopella paspalicola (Hennings) Buriticd & Hennen, in Buriticd Rev. I. C. N. E. (Medellin)

5(2): 179: 1994.

= Uredo paspalicola P. Hennings, Hedwigia 44: 57. 1905. TYPE on Paspalum
conjugatum Berg from Peru, Yurimaguas, Rio Huallaga, August 1902, E Ule-
3175.

= Puccinia paspalicola (P. Hennings) Arthur, Manual Rusts U.S. & Canada. Purdue Res.
Found. 438 p. (p. 127), 1934. Telia not described. Ramachar & Cummins (1965)
attribute the name to Arthur alone as “Puccinia paspalicola Arthur” but they nor
Arthur did not make any specific reference to type material with telia. The type of
this combination is that of Uredo paspalicola, so it must be considered as an
epithet placed in an inappropriate (teleomorph) genus.

= Uredo stevensiana Arthur, Mycologia 7: 360. 1915. TYPE on Paspalum
humbodltianum Fluegge from Mexico, Morelos, Cuernavaca, 28 September 1899,
Holway 3510.

= Physopella compressa (Arthur & Holway) Cummins & Ramachar, Mycologia 50: 742.
1958. The type of this combination is the same as that of Puccinia compressa, a
teleomorph genus. Physopella is an anamorph genus, therefore this is a case of a
teleomorph epithet being placed in an anamorph genus, which is not allowed by
the Code.

On Gramineae

Paspalum conjugatum Berg , Rio de Janeiro (PUR-F4898).

Paspalum distichophyllum H.B.K., Sdo Paulo, (PUR-F4841).

Paspalum plicatulum Michaux, Sao Paulo (IAC-2678).

Paspalum sp., Sao Paulo (Cummins, 1971: 63; IBI-12249).

Phakopsora compressa as a relatively common rust on Paspalum spp.and Axonopus spp. from
Northern Argentina to the Southern United States of America.

Espermogonio desconocido. Anamo6rfo anfigineo, principalmente hip6filo, amarillento,
dispersos, ruptura de la epidermis evidente, himenio subepidermal, levemente plano; parafisos
periferales abundantes, unidos en la base, curvados, 26-50 x 8-14 um; pared incolora, 3-7 um
engrosada dorsalmente y ocasionalmente en el apice; esporos sesiles, incoloros, de obovoides a
elipsoides, 20-27 x 15-19 um; pared incolora, 1-1.5 uym de gruesa, uniforme, con abundantes y
pequenas espinas; poros germinativos imperceptibles, mas o menos 6-9, dispersos. Teliosoro
principalmente hip6filo, dispersos, alargados, de carmelitas a negruzcos, cupulados, crecimiento
indeterminado en sentido longitudinal, coalescentes, 1-3 capas de esporos, cubiertos por la epidermis;
himenio subepidemal, plano; teliosporos mas 6 menos uno debajo del otro, carmelitas, oblongos,
cuboides 6 elipsoides, 20-32 x 12-14 um; pared carmelita, 1-1.5 pm de gruesa, uniforme, 3-5 pm
engrosada en el apice de los esporos del extremo superior.

When fresh, the uredinial sori are bright yellow (Buriticd, 1999).

The Sydows (1923) mistakenly placed Uredo paspalicola with what is now Puccinia substriata (=
Physopella compressa Cummins & Ramachar, Mycologia 50: 742. 1958).
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Phakopsora crotalariae Arthur, see PHAKOPSORA MEIBOMIAE Arthur.

Phakopsora crotonicola (P. Hennings) Kern, Thurston & Whetzel, see PHAKOPSORA
ARGENTINENSIS (Spegazzini) Arthur.

Phakopsora crotonis (Burrill) Arthur, Bull. Torrey Bot. Club 44: 508. 1917. (0/Ise,IIse/III).
= Melampsora crotonis Burrill, Bot. Gaz. (Crawfordsville) 9: 189. 1884. TYPE on Croton
capitatus Mixhaux from The United States of America, Illinois, place and date not
available, A. B. Seymours.n. (Lectotype).
= Bubakia crotonis (Burrill) Arthur, Res. Sci. Congr. Bot. Vienne, p. 339. 1906.
Anamorph
Milesia crotonis (Cooke) Buriticd & Hennen, Rev. Acad. Colombia Cienc. 23: 294. 1999.
= Trichobasis crotonis Cooke, Grevillea 6: 137. 1878. TYPE on Croton procumbens
Jacquin from The United States of America, California, place and date not
available, M. Edwards s.n.
The following reports of Phakopsora crotonis from Brazil are a result of missidentifications.
Buritica (1999) records Phakopsora crotonis only from Central and North America, and the Antilles.
On Euphorbiaceae:
Croton sp., Rio Grande do Norte (Viégas, 1945: 2; IAC-2671, -2917).
Julocroton fuscescens Baill., Rio de Janeiro (Viégas, 1945: 2; IAC-3670).

PHAKOPSORA CUPHEAE Buritic4, Rev. Acad. Colombia Cienc. 19: 464-465. 1995(?3). TYPE on
Cuphea sp. from Ecuador, Pichinchia: highway Toachi-Paloquemado, 19 July 1975, K. Dumont, S.
Carpenter, P. Buriticd 75-057E. (?/?,IIse/III).

Anamorph
Milesia cupheae (P. Hennings) Buriticd, Rev. Acad. Colombia Cienc. 19: 464-465. 1995.

= Uredo cupheae P. Hennings, Hedwigia 34: 99. 1895. TYPE on Cuphea sp. from
Brazil, Goias: Goids, Jan 1893, Ule-2001.

On Lythraceae
Cuphea micrantha Humboldt, Bonpland & Kunth, Piaui (Hennings, 1896: 248).

Cuphea sp., Goias (Hennings, 1895: 99), Minas Gerais (Thurston,1940: 305).

The anamorph of Phakopsora cupheae has been reported also from Argentina, Ecuador, Colombia,
Puerto Rico, and The Dominican Republic.

Espermogonio desconocido. Anamorfo anfigineo, principalmente hipdfilo, en grupos en manchas
bien definidas, carmelitas, abiertos por un poro; himenio subepidermal, levemente concavo; peridio hifoide;
parafisos en el himenio, cilindricos, libres, 20-30 x 6-8 um; pared hialina, ocasionalmente 2-4 pm de gruesa
en el dpice; esporos sésiles, carmelitas en la mitad superior, amarillentos en la mitad inferior, subglobosos, de
oblongos a elipsoides. 18-24 x 14-21 um; pared de incolora a amarillenta, 0.5-1.0 um de gruesa. uniforme,
densamente equinulada: poros germinativos 2-3, supraecuatoriales. Teliosoros hipéfilo, dispersos o alrededor
del anamérfo, de carmelita a negruzco. lenticular. crecimiento indeterminado, coalescemtes, 2 - 3 capas de
esporas, piano; teliosporos irregularmentte arreglados, carmelitas, oblongos, de obovoides a elipsoides, 18-27
X 9-16 um; pared amarillenta, mas oscura hacia el dpice,1-2 um de grueso, 3-5 um engrosada en el dpice de
los esporos del extremo superior.

Phakopsora desmium (Arthur) Cummins, sse PHAKOPSORA GOSSYPII (Lagerheim) N. Hiratsuka.

Phakopsora erythroxyli (Cummins) Kern in Stevenson, Fungi of Puerto Rico. Contr. Reed Herb., p. 267.
1978. (as “erythroxylonis”). (2/?,IIse/IlI).
= Bubakia erythroxylonis (sic) Cummins, Mycologia 48: 601. 1956. TYPE on Erythroxylon
havanense Jacquin from Cuba, Isle of Pines, Cerros de Vivijuaga , 28-29 Feb. 1916, N. L.
Britton, E. G. Britton & P. Wilson-15023.
Anamorph
Milesia erythroxyli-antillanae Buritici & Hennen. TYPE same as for the teleomorph.
Buritica (1999) records this species only from the Antilles. The specimens reported under this name
in the first edition of this Index are now placed with Phakopsora coca Buriticd & Hennen.
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Phakopsora erythroxylonis (Cummins) Kern, see Phakopsora erythroxyli (Cummins) Kern.

Phakopsora fenestrala (Arthur) Arthur, Bull. Torrey Bot. Club 44: 508. 1917. (?/2?,II/III). Buritica
(1999) reported this species only from the Antilles. The records from Brazil [on Phyllanthus
grandifolius Linnaeus, Rio Acre, Brazil (Sydow, 1916: 70). Phyllanthus sp., Minas Gerais
(Joerstad, 1956: 486)] belong to PHAKOPSORA ULEI Buritica & Hennen.

PHAKOPSORA EUVITIS Ono, Mycologia 92: 160. 2000. TYPE on Vitis labrusca L. x V. vinifera L.
cv. Kyoho from Japan, Ibaraki: Hitachiota, 3 Nov 1991, Y. Ono2633. (0/Icvs IIpelll).
Synanamorphs
Aecial anamorph (unknown in Brazil)
Aecidium meliosmae-myrianthae P. Hennings & Shirai in Hennings, Bot. Jahrb. 28: 264. 1900.
TYPE on Meliosma myrianthae Sieboldt & Zuccarini, Meliosmaceae, from Japan: Nikko:
June 1895 & July 1897, M. Shirai-s.n.
Uredinial anamorph
Physopella vitis (Thuemen) Arthur, Result. Sci. Bot. Congr. Wien. 1905: 338. 1906..
= Uredo vitis Thuemen, Die Pilze das Weinstokes. p. 182. 1878. TYPE on Vitis vinifera
L. from The United States of America, South Carolina: Aiken, 1868. H. W.
Ravenels.n.
= Uredo vialae Lagerheim, Comp. Rendu Acad. Sci. 110: 729. 1890. TYPE on Vitis
vinifera from Jamaica: between Kingston and Rockfort, Oct 1889, Lagerheim.
=.Physopella vialae (Lagerheim) Buriticd & Hennen, Rev. Inst. Sci. Nac. Colombia Ecol
5:181. 1994.
On Vitaceae

Vitis labrusca L. X V. vinifera L., Mato Grosso do Sul (IBI-), Sdo Paulo (IBI-).

Phakopsora euvitis has been reported as widespread in Asia (Ono, 2000), and has also been found
recently in Northern Austrailia.

Spermogonia and aecia on Meliosma in Asia. Uredinia mostly on abaxial side of leaves, minute,
scattered or in small groups, often numerous, subepidermal in origin, erumpent; paraphyses numerous,
peripheral, 30-75 um long, cylindrical to weakly incurved, wall evenly thin to dorsally thickened (1.5-4 pm).
Urediniospores 15-29 x 10-18 um, obovoid, obovoid-ellipsoid or oblong-ellipsoid, wall ca 1.5 um thick,
echinulate, pores 6 scattered or rarely 4 equatorial. Telia on abaxial side of leaves, subepidermal crustose, not
erumpent, brown to blackish brown, often confluent; teliospores more or less regularly arranged in 3-5 layers,
13-32 x 7-13 um, oblong to oblong ellipsoid, wall thin, pale brown at the top layer of spores. Basidiospores
8-11 x 5-8 um, reniform (Ono, 2000).

Perhaps the most common rust on Vitis in the United States of America, the West Indies and
Northern South America is also Phakopsora euvitis, although before recent papers published by Buritica
(1999) and Ono (2000), most collections of rusts on Vitis in the New World were identified as either
Physopella. vitis, Phakopsora vitis, or Physopella ampelopsidis. At least one other rust, Phakopsora uva
Buriticd & Hennen, which is easily identified by its paraphyses and anamorph soral structure, has been
reported from the Neotropics but not yet from Brazil..

PHAKOPSORA GOSSYPII (Lagerheim) N. Hiratsuka f., Uredinological Studies, KasiaPubl. Co., Tokyo,

p- 226. Oct. 1955. (2/?,IIse/1IN).

= Doassansia gossypii Lagerheim, J. Mycol. 7: 49. 1891. TYPE on Gossypium sp. (Malvaceae)
from Ecuador, Los Rios, Balsapamba, Dec 1890, G. Lagerheim s.n. Bonner (1968)
determined that Doassansia gossypii Lagerheim was based on a rust, not a smut. He
suggested that the name and citation of this Phakopsora should be as shown above even
though N. Hiratsuka (1955) reported the name as Phakopsora gossypii (Arthur) N.
Hiratsuka f.
= Chrysomyxa gossypii (Lagerheim) Setchell, Bot. Gaz. (Crawfordsville) 19: 187. 1894.

= Kuehneola gossypii Arthur, N. Amer. Flora 7: 187. 1912. TYPE on Gossypium acuminatum
Roxburgh from Cuba, Santiago, March, 1903, L. M. Underwood & F. S. Earle 159.

= Cerotelium gossypii (Arthur) Arthur, Bull. Torrey Bot. Club 44: 510. 1917. Basionym is
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Kuehneola gossypii Arthur.
= Phakopsora gossypii (Arthur) N. Hiratsuka f. Urediniological Studies 266. 1955. Basionym is
Kuehneola gossypii Arthur.
= Phakopsora gossypii Dale, Common. Mycol. Inst. Mycol. Paper 60: 4. Dec. 1955.
Anamorph on Malvaceae
Malupa desmium (Berkeley & Broome) Buriticd, Rev. I. C. N. E. 5: 175. 1994. = Aecidium
desmium Berkeley & Broome, Jour. Linn. Soc. 14: 95. 1875. TYPE on Gossypium sp.
from Sri Lanka (Ceylon), Peradeniya, Jan 1868, collected by ? Thwaites s.n.
= Uredo desmium (Berkeley & Broom) Petch, Ann. Bot. Gard. Peradeniya 5(4): 247.
1912.
= Kuehneola desmium (Berkeley & Curtis) Butler, Fungi and Diseases of Plants, p. 363.
1918.
= Cerotelium desmium (Berkeley & Broome) Arthur, N. Amer. Flora 7: 698. 1925.
Arthur specifically transferred an anamorph name whose type was not
teleomorphic to a teleomorph genus. Arthur’s name must be considered as a
nomenclatural synonym of the original anamorph. Arthur’s description of telia is
from a specimen from Cuba but has no standing in formal nomenclature.
= Phakopsora desmium (Berkeley & Broome) Cummins, Bull. Torrey Bot. Club 2: 206.
1945. Cummins regarded the basionym as the anamorph, Aecidium desmium
Berkeley & Broom, but mistakenly considered the type as the Underwood & Earle
159 specimen from Cuba which was the source of the telial description for
Kuehneola gossypii Arthur. Cummin’s combination must be considered as a
nomenclatural synonym of Aecidium desmium.
= Uredo gossypii Lagerheim, J. Mycol. 7: 48. 1891. TYPE on Gossypium sp. from
Ecuador, Los Rios, Balsapamba, Dec 1890, G. Lagerheim (apparently not the
same specimen as the type of Doassansia gossypii which had telia of Phakopsora,
not Doassansia).
= Cerotelium gossypii (Lagerheim) Arthur, Bull. Torrey Bot. Club 44: 510. 1917. Based
on the anamorph, Uredo gossypii Lagerheim.
= Kuehneola gossypii (Lagerheim) Arthur, N. Am. Flora 7: 187. 1912. Arthur lists
Uredo gossypii Lagerheim as the basionym.
On Malvaceae

Gossypium barbadense Linnaeus, Sdo Paulo (IAC-25).

Gossypium brasiliense MacFadyen, Minas Gerais (Thurston, 1940: 293).

Gossypium herbaceum L. Bahia (IBI-5704).

Gossypium hirsutum L., Pard (PUR-F19128), Rio de Janeiro(HNR-395), Sao Paulo (PUR-

F1124).

Gossypium sp., Ceara (IAC-8047), Espirito Santo (IBI-2831), Minas Gerais (Thurston, 1940:

293), Parana (IBI-10277), Rio Grande do Norte (Viégas, 1945: 2), Rio de Janeiro (IAC-
2703; Puttemans-2588), Sao Paulo (Viégas, 1945: 2; IAC-1395; IBI-1978).

Phakopsora gossypii is a common rust of cotton.in tropical regions of the world.

Espermogonio desconocido. Anamoérfo hipdéfilo, aislado 6 en pequefios grupos en manchas bien
delimitadas, amarillento, abierto por un porn, subepidermal; himenio de subepidermal a intraepidermal,
concavo; parafisos periferales cubriendo los esporos, levemente curvados, cilindricos, 20-50 x 7-9 um; pared
hialina, 1-2 um de gruesa, ocasionalmente 2-4 um engrosada en el dpice; parafisos en el himenio del mismo
tipo; esporos sesiles. de incoloros a amarillentos, angularmente elipsoides, obovoides, 22-28 x 16-19 um;
pared incolora, 1-1.5 pum de gruesa, uniforme, con abundantes y pequefias espinas, espinas un poco mas
grandes en la base; poros germinativos imperceptibles, 2 ecuatoriales. Teliosoro hipéfilo, alrededor del
anamorfo, de amarillento a carmelita, ceroso, cupular, crecimiento determinado, coalescentes, 5-7 capas de
esporos; himenio subepidermal, inicialmente esferico, posteriormente semiesferico; teliosporos
irregularmente arreglados, amarillentos, cuboides, elipsoides, angulares, 12-20 x 8-12 um; pared amarillenta,
1-2 um de gruesa, 3-5 um engrosada en el dpice de los esporos del extremo superior.

This rust causes infections that result in sori on the undersides of the leaves which in some years may
be very abundant. Usually little or no damage seems to result from this disease. This rust has been reported
often as Cerotelium gossipii in some of the older literature.
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Phakopsora jatrophicola Cummins ex Cummins, see PHAKOPSORA ARTHURIAN Buritica & Hennen.
Phakopsora juelii H. Sydow & P. Sydow, see PHAKOPSORA ROSSMANIAE J. Dianese et al.

PHAKOPSORA MEIBOMIAE (Arthur) Arthur, Bull. Torrey Bot. Club 44: 509. 1917. (?/? IIse/III).
= Physopella meibomiae Arthur, Mycologia 9: 59. 1917. TYPE on Desmodium incanum
DeCandolle from Puerto Rico, Anasco, 28 Mar 1916, H. H. Whetzil & E. W. Olive-1219.
= Phakopsora meibomiae (Arthur) Trotter, En: Saccardo, Syll. Fung. 23: 843. 1925.
a later homonym
= Phakopsora crotalariae Arthur, Bull. Torrey Bot. Club 44: 509. 1917 [as “(Dietel) Arthur
comb. nov.”]. TYPE on Crotalaria sp. from Brazil, Rio de Janeiro: Copa Cabana, August
1897, Ule-2328. The Ule specimen had two different rust species on it: Arthur described
telia of Phakopsora crotalariae from the Ule specimen and Dietel described Uredo
crotalariae Dietel from the same collection, a rust that is not an anamorph of Phakopsora.
Anamorph
Malupa vignae (Bresadola) Ono, Buritica & Hennen, Mycol. Res. 96(10): 831. 1992.
= Uredo vignae Bresadola, Revue Mycol. (Toulouse) 18: 66. 1891. TYPE on Vigna
marina (Burman) Merrill from Sao Tome , date not recorded, A. Moller.
= Phakopsora vignae (Bresadola) Arthur, Bull. Torrey Bot. Club 44: 5009. 1917(based
on uredinia only).
= Phakopsora vignae (Arthur) Cummins, Bull. Torrey But. Club 70: 73. 1943.
= Uredo teramni Mayor, Mem. Soc. Neuchatel. Sci. Nat. 5: 587. 1913. TYPE on
Teramnus uncinatus (Linnaeus) Swartz from Colombia, Antioquia, Medellin, Rio
Porce, 6 Aug 1910, E. Mayor-274.
= Uredo concors Arthur, Mycologia 7: 330. 1915. TYPE on Lablab purpureus
(Linnaeus) Sweet from Puerto Rico, Jayuya, 17 Dec 1913, F. L. Stevens-6042.
= Physopella concors (Arthur) Arthur, Mycologia 9: 60. 1917.
= Uredo aeschenomenis Arthur, Bot. Gaz (Crawfordsville) 39: 392. 1905. TYPE on
Aeschonomene americana Linnaeus from Mexico, Morelos, Cusutla, 22 Oct 1903,
Holway-5220.
= Physopella aeschynomenis (Arthur) Arthur, N. Am. Fl. 7:104. 1907.
= Phakopsora aeschynomenis (Arthur) Arthur.
= Aecidium crotalariicola P. Hennings, Hedwigia Beiblatt 38: (70). 1899. TYPE on
Crotalaria sp. from Brazil, Santa Catarina, Blumenau, Jan1888, Ule-947.
On Leguminosae:
Crotalaria anagyroides Humboldt, Bonpland & Kunth, Sdo Paulo (Viégas, 1945: 7; IAC-2106).
Crotalaria paulina Schrank, Sao Paulo (Dietel, 1899: 257; Hennings 1908: 2; Puttemans-1187).
Crotalaria striata DeCandolle, Minas Gerais (Thurston, 1940: 294).
Crotalaria sp., Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi); Rio de Janeiro
(Dietel, PUR-F1176), Rio Grande do Sul (Lindquist & Costa Neto, 1963: 125; IAC-7675),
Séo Paulo (1905, Puttemans-?number; Gjerum, 1978: 466).
Desmodium sp., Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Dolichos lablab 1., Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Glycine max Merrill, Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Glycine wightii, Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Macroptillium lathyroides, Minas Gerais (Deslandes, 1970: 337, identified as P. pachyrhizi).
Phaseolus bracteolatus, Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Phaseolus lunatus Linnaeus var. macrocarpus Bentham, Minas Gerais (Deslandes, 1979: 337,
identified as P. pachyrhizi), Sao Paulo (IBI-16940).
Phaseolus vulgaris L., Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Vigna sinensis Savi, Minas Gerais (Deslandes, 1979: 337, identified as P. pachyrhizi).
Phakopsora meibomiae is a widespread native rust in the New World tropics on many genera in the
subfamily Faboideae of legumes.
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Espermogonio desconocido. Anamérfo anfigineo, principalmente hipéfilo, redondo, aislados 6 en
pequeifos grupos en una misma mancha redonda, abierto por un porn, carmelita claro, subepidermal; himenio
subepidermal, levemente concavo; parafisos periferales levantados por tejido hifoide, parafisos en el himenio
de cilfndricos a clavados, 20-40 x 8-12 um; pared amarillenta, engrosada en el dpice hasta 6 pm; esporos
sésiles, de incoloros a amarillentos, de redondos a obovoides, 17-21 x 14-18 um; pared 1-1.5 um de gruesa,
uniforme, incolora, con abundantes y pequenas espinas; poros germinativos 4-8, dispersos. Teliosoro hipdfilo,
alrededor del anamb6rfo, de carmelita a negruzco, lenticular, piano, crecimiento indeterminado, coalescentes,
2-4 capas de esporos, cubierros por la epidermis; himenio subepidermal, piano; teliosporos irregularmente
arreglados, incoloros en los esporos inferiores; carmelitas en los esporos superiores, cuboides, elipsoides, 14-
18 x 6-9 um; pared 1-1.5 um de gruesa, 2-5 um en el dpice de los esporos del extremo superior.

One of the first collections from Brazil was by Puttemans in 1905 at Largo da Luz near the
Polytechnic Engeneering School in Sdo Paulo on Crotalaria. Deslandes (1979) first reported this rust on soy
beans, Glycine max, from Brazil in Minas Gerais. He reported it as the more virulent species, Phakopsora
pachyrhizi, from Asia. This report was of much concern to plant pathologists who used the name P.
pachyrhizi for this rust in Brazil in several publications. Ono et al. (1992) reported that the identification of
the rust on G. max in the Neotropics is P. meibomiae. But Frederick et al. (2002) presented molecular data as
furthur evidence that two species are able to attack soy beans in Brazil, an Asian, P. pachyrhizi, and a New
World one, P. meibomiae. Because the uredinia of the two species are morphalogically identical, and because
no collections of rust on soy beans from Brazil have been reported to have telia, it is not clear to which
species of Phakopsora reports should be atributed.

PHAKOPSORA MELAENA H. Sydow, Ann. Mycol. 37: 315. 1939. TYPE on Randia armata (Swartz)
DeCandolle from Ecuador, Guayas: Chongon, 31 Aug 1937, H. Sydow-7. (2/?,1Ise/III).
= Angiopsora melaena (H. Sydow) Thirumalachar & Kern, Mycologia 41: 286. 1949.
= Phakopsora randiae Kern & Thurston, Mycologia 36: 508. 1944. TYPE on Randia sp. Two
collections Randia annata (Swartz) de Candolle and Randia caracasana Standley were
reported from Venezuela Tucupe, near Caracas, 28 Feb. 1939, H.H. Whetzel & A.G.
Muller-2842 and -2852, without designating a type. A lectotype needs to be chosen.
Anamorph
Physopella melaena Cummins & Ramachar Mycologia 50: 743. 1958. TYPE same as for
Phakopsora melaena H. Sydow.
On Rubiaceae
Randia sp., Piaui (Buriticd, 1999: ), Mato Grosso do Sul (Buriticd, 1999: ).
Phakopsora melaena has been reported also from Venezuela and Ecuador.
Espermogonio desconocido. Soro anamérfico hipéfilo, disperso, amarillento, inicialmente abierto por un
poro, posteriormente completamente abierto; himenio subepidermal, levemente céncavo, parafisos
periferales curvados, de incoloros a amarillentos, 29-45 x 7-13 um; pared incolora, 1-4 um de gruesa en
el dpice y en el dorso; esporos sesiles, incoloros, de globosos a obovoides; 19-25 x 16-21 um; pared
incolora, 1.0-1.5 um de gruesa, uniforme, con abundantes y pequenas espinas;

PHAKOPSORA MELANOTES H. Sydow & P. Sydow, Ann. Mycol. 14: 70. 1916. TYPE on Alseis sp.,

Rubiaceae, from Peru, Rio Acre, Seringal Sdo Francisco, Jul 1911, Ule-34316. (2/?,IIse/I1I).
Anamorfo:

Physopella melanotes Buritica y Hennen, nom. anamorph. nov. Tipo: el mismo que para el

teliomorfo.

Phakopsora melanotes has been reported only from the type from nearby Peru. New collections are
needed to determine if this rust occurs in Brazil.
Espemogonio desconocido. Sore anamorfico anfigineo, principalmente hipéfilo, carmelita, inicialmente
abierto per on poro, posteriormente completamente abierto; himenio subepidermal, erumpente, plane; parafiso
periferales curvados, amarillentos, 30-50 x 8-12 um: pared amarillenta, 1-4 um de gruesa dorsalmente y en el
apice; esporos sésiles, de incoloros a amarillentos, obovoides, ellipsoides, 20-26 x 18-21 um; pared incolora,
0.5-1.0 um de gruesa, uniforme, con abundantes y pequenas espinas; pores germinativos imperceptibles.
Teliosoro anfigineo, principalmente hipéfilo, alrededor del anamoérfo o aislado de carmelita a negruzco,
lenticular, crecimiento indeterminado, coalescente, 1-5 capas de esporos; himenio subepidermal, plano;
teliosporos uno mas o menos debajo del otro, libres, superiores carmelitas, inferiores hialinos, cuboides,
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elipsoides, 12-20 x 10-14 pm; pared carmelita en Ins esporos superiores, hialina en Ins inferiores, 1.0-1.5 um
de gruesa, engrosada 1-3 pm en el dpice de los esporos del extremes superior.

Phakopsora melanotes

Spermogonia and aecia unknown. Uredinia mostly on abaxial side of leaf, subepidermal in origin,
early opening by a large pore-like structure; surrounded by many curved, basally united paraphyses, 30 - 50 x
8 - 12 um; wall 1 - 4 pm thick dorsally and apically, colorless to yellowish; urediniospores obovoid, ovoid to
broadly ellipsoid, 20 - 26 x 18 - 21 pm, appearing sessile; wall uniformly .5 - 1 um thick, colorless, densely
and minutely echinulate, germ pores obscure. Telia close to the uredinia or scattered, subepidermal in origin
remaining covered by the epidermis, brown to blackish, crust-like, dome-shaped, sometimes coalescent,
composed of 1 -5 irregular spore layes; teliospores 12 - 20 x 10 -14 um, cuboid, ellipsoid to cylindrical,
proximal spores hyaline, distal spores brownish, walls uniformly 1 - 1.5 pm thick but distal walls in distal
spores 1 - 3 um thick.

poros germinativos imperceptibles. Teliosoro hipéfilo, alrededor del anamérfo o aislados en
grupos circulates, de carmelita a negruzco, cupuliforme, crecimiento indeterminado, coalescentes, 2-5
capas de esporos; himenio subepidermal, plano; teliosporos irregularmente arreglados, libres, superiores,
carmelitas, inferiores hialinos, oblongos, cuboides, elipsoides, 16-26 x 10-17 um; pared carmelita en los
esporos superiores, hialina en los inferiores, 1.0-1.5 um de gruesa, 2-6 um engrosada en el apice de los
esporos del extremo superior.

PHAKOPSORA NEOCHERIMOLIAE Buriticd & Hennen in Buriticd, Rev. .C.N.E.(Medellin) 5: 176.

1994. TYPE on Annona cherimola Miller, Annonaceae, from Guatemala, Moran, 11 Feb 1905, W.

A. Kellerman-5403. (?/?,I1se/III).

= Phakopsora cherimoliae Cammins, Mycologia 48: 604. 1956. (A later homonym of an

anamorph name, therefore a new name was published by Buriticd & Hennen as shown

above).

Anamorph
Physopella cherimoliae (Lagerheim) Arthur, Result. Sci. Congr. Bot. Vienna. p. 338. 1906.

= Uredo cherimoliae Lagerheim in Patouillard & Lagerheim, Bull. Soc. Mycol. France
11: 215. 1895. TYPE on Annona cherimola Miller from Ecuador, Balas & San
Nicolas, 1890. Lagerheim s.n.

= Phakopsora cherimoliae (Lagerheim) Cummins, Bull. Torrey Bot. Club. 68: 467.
1941.

= Uredo cupulata Ellis & Everhart in Millspaugh, Field Mus. Publ. Bot. 2: 16. 1900.
TYPE on Annona sp. from Mexico, Yucatan, Feb 1899, F. Milspaugh s.n.

Phakopsora neocherimoliae has been reported from the Argentina, northern South America, Central
America, Mexico, some Caribbean Islands,and southern United States of America (Florida, Texas), and on
cultivated species of Annona, especially Annona cherimola. It has not yet been reported from Brazil but can
be expected.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, sori 0.1-0.4 mm across,
numerous, scattered or in irregular groups, early naked, powdery, pale brownish, ruptured epidermis evident;
paraphyses peripheral, slightly imbricated to form a pseudoperidium, 40-50 x 10-13 um, clavate, contracted
near the apex, wall about 1 pm thick below, thickened above so as to obliterate the lumen, colorless;
urediniospores 26-31 x 16-19 um, obovoid, wall about 1 pum thick, pale-yellow, rather closely echinulate, the
pores obscure (Arthur, 1923). Telia in or around the uredinia, waxy, lenticular, broadly concave at the base,
cinnamon-brown, coalescent, subepidermal; teliospores in 3-5 layers, teliospores 13-23 x 7-13 um, cuboid,
ellipsoid or oblong, free, yellowish basally, cinnamon-brown above, wall 1-2 um thick, slightly thicker above
in the distal spores.

Espermogonio desconocido. Anamérfo hipdfilo, de amarillento a carmelita, en grupos en la misma
lesion delimitada por la nervadura de la hoja, abierto por un poro, subepidermal; himenio subepidermal,
plano; parafisos periferales y en el himenio, rectos, curvados, flexulosos, 26-55 x 7-15 pum; pared 3-8 pm
engrosada en el dpice; esporos sésiles, de amarillentos a carmelitas, redondos, de elipsoides ovoides, 18-24 x
17-21 um; pared 0.5-1 um de gruesa, irregularmente engrosada, con abundantes y pequefias espinas; poros
germinativos imperceptibles. Teliosoro desarrollado en el anamérfo 6 alrededor, hipéfilo, ceroso, lenticular,
carmelita 6 rojizo, coalescente, crecimiento determinado, subepidermal, 35 capas de esporos; himenio
concavo; teliosporos irregularmente arreglados, libres, basales amarillentos superiores carmelitas, cuboides,
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elipsoides, oblongos, 13-23 x 7-13 um; pared 1-2 um de gruesa, levemente engrosada en el dpice de los
esporos del estremo superior. (Buriticd, 1999).

Nomenclature explanation by J. F. H. June, 2003

1. The International Code of Botanical Nomenclature (ICBN, Article 36) requires that all fungus
names must be published in Latin after 1 Jan 1935.

2. Cummins published in 1941 the name "Phakopsora cherimoliae (Lagerheim) Cummins" with a
description of telia in English, not in Latin. He reported a specimen from Guatemala as the source of the
information about telia. However, because he cited Uredo cherimoliae Lagerheim as the source of the
epithet" cherimoliae" i.e. the basionym, the type specimen of that name from Ecuador is automatically the
type specimen for Phakopsora cherimoliae (Lagerheim) Cummins. At that time Arthur and Cummins
believed that he was transfering the epithet "cherimoliae" from the anamorph genus Uredo to a teleomorph
genus Phakopsora and that he did not have to provide a Latin diagnosis, and that the type specimen did not
have to be a teleomorph. However, the ICBN does not allow anamorph names to be transfered to teleomorph
genera. Therefore "Phakopsora cherimoliae (Lagerheim) Cummins” technically and automatically became
another name, i.e. a taxonomic synonym, for "Uredo cherimoliae Lagerheim",.. [Uredo cherimoliae is the
basionym of Physopella cherimoliae (Lagerheim) Arthur, which according to Buriticd and Hennen is now the
anamorph Physopella cherimoliae (Lagerheim) Arthur, although Arthur thought he was providing what we
call now a teleomorph name].

3. In order to overcome this nomenclatural problem Cummins (1956) published the name
"Phakopsora cherimoliae Cammins sp. nov." with a description of telia in Latin and the citation of the
specimen with telia from Guatemala as the type. But because the combination "Phakopsora cherimoliae" was
already taken as a synonym of Uredo cherimoliae (now Physopella cherimoliae) this combination could not
be used for a teleomorph name.

4. Therefore, Buritica [Buriticd C, P. 1994. Cambios taxonomicos y nuevos registros de Uredinales
de la flora Andina. Revista del Instituto de Ciencias Naturales y Ecologia (Univ. Nac. de Colombia, Fac. de
Ciencias, sede Medellin) 5(2); 173-190.] proposed the new name "Phakopsora neocherimoliae Buriticd &
Hennen nom. nov." (see citation above) for this taxon with the type being the specimen from Guatemala
reported by Cummins in 1941

PHAKOPSORA NISHIDANA S. Ito ex S Ito & Homma, Trans. Sapporo Nat. Hist. Soc. 15: 117 (113-
128). 1938. TYPE on Ficus carica Linneaus, Moraceae, from Japan, Kyushu: Pref. Kumamoto-shi,
Izumimura, Hotaku-gun, 15 Oct 1906, K. Yoshino. . (?/?,IIse/IIl).
= Phakopsora fici Nishida, Engei-no-tomo 7: 881. 1911. nom. nudum.
= Phakopsora hengshanensis Tai, Farlowia 3: 98. 1947. TYPE on Ficus martinia (?) (Moraceae)

from CHINA, Hunan, Hengshan, 18 Nov 1937, C. C. Cheo 4757.
Anamorph
Malupa fici (Castagne) Buriticd, Rev. I. C. N. E. (Medellin) 5(2): 175. 1994.
= Uredo fici Castagne in Desmazieres, Pl. Crypt. (fasc. 34) No. 1662. 1848. TYPE on
Ficus carica Linnaeus from France.
= Physopella fici (Castagne) Arthur, Res. Sci. Congr. Bot. Vienne, p. 338. 1906.
= Cerotelium fici (Castagne) Arthur, Bull. Torrey Bot. Club 44: 509. 1917. Not
Cerotelium fici (Butler) Arthur.
On Moraceae
Ficus carica Linnaeus, Minas Gerais (Thurston, 1940: 293; IBI-16298), Parana (Fontoura &
Nowacki, 1967/70: 134), Pernambuco (Pickel, 1936: 212; Batista & Bezerra,1960: 6).Rio
Grande do Sul (Lindquist & Costa Neto, 1963: 121), Sao Paulo (IBI-16131).
Ficus pumila L., Rio de Janeiro (IBI-13070), Sao Paulo (IBI-14083).
Phakopsora nishidana is circumglobal in warmer regions where Ficus carica is grown but usually
only uredinia are collected
Spermogonia and aecia unknown. Uredinia 0.2-0.3 mm across, on abaxial side of leaves, often on
yellowish-brown spots, scattered, or in groups, often densely covering large areas, subepidermal in origin,
covered at first, erumpent by a pore, paraphyses 20-50 x 6-9 um; numerous, peripheral and intermixed,

slightly incurved, clavate to cylindrical, wall uniformly 1-1.5 pm thick, peripheral paraphyes terminating a

short hyphoid peridium; urediniospores 18-24 x 16-19 um, sessile, globoid, ellipsoid, or obovoid; wall

uniformly ca 1-1.5 pm thick, pale yellow to yellowish-brown, echinulate, pores obscure. Telia on the abaxial
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side of leaves, subepidermal, not erumpent, 0.2-0.8 mm across, usually around the uredinia, lenticular, often
coalescent, dark brown to blackish, teliospores 13-20 x 8-12 um, oblong, cuboid, or ellipsoid, irregularly
arranged in (2-)3-4(-5) layers, wall ca 1.5 pm thick, pale cinnamon-brown, , (Buritica, 19xx, Hiratsuka et al.,
1992).

The correct name of the widespread, common rust on cultivated fig has been confused. This rust has
been reported mostly by the anamorph name Uredo fici Castagne or the teleomorph name Cerotelium fici.
The authors of the latter name have been given as either “(Cast.) Arthur” or “(Butler) Arthur”. Arthur (1917)
published the name Cerotelium fici as a transfer from the anamorph Uredo fici Castagne because at that time
he considered that names of anamorphs could be transferred to teleomorph genera if they had priority. The
Code does not permit this now. But Arthur mistakenly also cited Kuehneola fici Butler as a synonym of
Cerotelium fici (Castagne) Arthur. Because Butler based Kuehneola fici on a teleomorph, which is a different
rust in India and is now considered as the true Cerotelium fici (Butler), Arthur some later authors have cited
Arthur’s Cerotelium fici as “(Butler) Arthur”. However, the rust on Ficus carica is a Phakopsora as shown
above and not Kuehneola or Cerotelium, and its oldest anamorph name is Uredo fici Castagne.

Ito (1938), Ito and Homma (1938), and Hiratsuka (1944) were the first to use the correct
holomorphic namefor this common fig rust.

Infections on Ficus pumila, an ornamental clinging vine that is used to cover outdoor walls, are very
few. Ficus pumila seems to have some resistence to this rust. Specimens on Ficus ibapohy reported by
Jackson (1927. p52) belong to Cerotelium ficicola Buritica & Hennen.

Phakopsora nishidana is well known in Brazil by all those who cultivate purple fig because it causes
bright yellow color on the underside of the leaves resulting in premature leaf fall and weakening of the plants.
Even fruits may be infected. Chemical control with the traditional Bourdoux mixture and other fungicides
adds costs to high quality fig production.

Only the two species of Phakopsora, as compared below, are known on Moraceae in the New World.

1. Anamorph sori Malupa sp., paraphyses usually less than 30 um long; wall thickened to 10 pm

or more at the apex, on Morus spp. Phakopsora mori Buriticd & Hennen.
1. Anamorph sori Malupa sp., paraphyses usually more than 30 um long; wall uniformly ca 1-1.5
pum thick, on Ficus Phakopsora nishidana Ito.

Phakopsora mori Buriticd & Hennen has been reported only from Guatemala, Mexico, and Florida
in the United States of America.
See Kuehneola fici for notes on nomenclature of that speciesand Cerotelium fici.

PHAKOPSORA PACHYRHIZI H. Sydow & P. Sydow, Ann. Mycol. 12: 108. 1914. TYPE on
Pachyrhizus sp. from The Philippines.
Samples from Brazil and Paraguay identified as Phakopsora pachyrhizi by DNA comparisons by
Reid Fredrick at Ft. Dietrick, Md. in 2002. PHAKOPSORA MEIBOMIAE Arthur. Ono et al. (1991)
determined that the rust in the New World that had been reported as Phakopsora pachyrhizi is
PHAKOPSORA MEIBOMIAE. Phakopsora pachyrhizi occurs in Asia.

PHAKOPSORA PAVIDA Buriticd & Hennen, sp. nov. Rev. Acad. Cienc. Colombia 23: 290. 1999.
TYPE on Croton sp. from Venezuela, Tucupe near Caracas, 28 Feb 1939, H. H. Whetzel & A. S.
Muller-2848. (PUR) (?/?,IIse/I1I).

Anamorph
Milesia pavida (H. S. Jackson & Holway) Buritica & Hennen, comb. anamorph. nov Rev. Acad.

Cienc. Colombia 23: 290. 1999.

= Uredo pavida H. S. Jackson & Holway in Jackson, Mycologia 23: 468. 1931. TYPE
on Croton compressus Lamarck from Brazil, Rio de Janeiro, 29 Aug 1921,
Holway-1080. Tipo: sobre Croton compressus Lamark (Euphorbiaceae),
BRASIL: Rio de Janeiro, 13 Nov. 1921, E.WD. & M.M. Holway 1296.

On Euphorbiaceae

Croton compressus Lamarck, Rio de Janeiro, Sdo Paulo (Buritica, 1999: 291).

Croton sonderianus Muell-Arg., Ceara (Buriticd, 1999: 291).

Croton sp., Bahia, Minas Gerais, Santa Catarina, Sdo Paulo (Buritica, 1999: 291).

Phakopsora pavida has been reported only from Brazil and Venezuela.

Spermogoniis adhuc ignotis. Soris anamorphis hypophyllis, dispersis vel aggregatis, rotundatis,
flavidis vel brunneis, primo con centrali apertis tandem erumpentibus, subepidermalibus; hymenio
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subepidermalibus, applanato; peridium hyphoideis evidentis; paraphysibus in hymenio copiosis, hyalinis,
globosis, clavatis, 25-35 x 9-14 um; parieti tenuo, apice 1-3 um incrassato; sporis sessilibus, hyalinis vel
flavidis, obovoideis vel elipsoideis, 25-30 x 18-21 um;, parieti flavido. 1-1.5 um crasso, 3-7 um, apice
incrassato, versimiliter bilaminatis, densis et minuteque aculeatis; poris germinationis 4, aecuatorialibus.
Soris teleutosporiferis hypophyllis, circa soris anamorphis vel dispersis, brunneis, crustiformibus,
determinatis, coalescentibus, 2-3 sporis stratis, subepidermalibus, hymenio subepidermali, concavo;
teliosporis irregulariter dispositis, liberis, brunneis, oblongis vel ellipsoideis, 22-26 x 12-14 pm; parieti
flavido vel brunneo, 1.5-2.5 um, 3-5 um apice incrassato in sporis superioribus.

Espermogonio desconocido. Anamé6rfo hip6filo, en grupos dispersos, redondo, de amarillento a
carmelita, inicialmente abierto por on poro, posteriormente completamente abierto, subepidermal; himenio
subepidermal, piano: peridio hifoide claramente evidente en estados tempranos; parafisos en el himenio,
abundantes, hialinos, globosos 6 clavados, 25-35 x 9-14 pm; pared delgada, ocasionalmente 1-3 pm
engrosada dorsalmente y en el spice: esporos sesiles, de incoloros a amarillentos, de obovoides a elipsoides,
25-30 x 18-21 um; pared amarillenta, 1-1.5 pm de gruesa, 3-7 um engrosada en el apice, apareciendo
bilaminada, con abundantes y pequenas espinas; poros germinativos imperceptibles, 4 ecuatoriales. Telisoro
hip6filo, alrededor del anamorfo o disperso, carmelita, costriforme, crecimiento determinado, coalescentes, 2-
3 capas de esporos, cubiertos por la epidermis; himenio subepidermal. cobncavo; teliosporos irregularmente
arreglados, libres, carmelitas, de oblongos a elipsoides. 22-26 x 12-14 um; pared de amarillenta a carmelita,
1.5-2.5 pm de gruesa, 3-5 pum engrosada en el apice de esporos superiores.

Traits that help to identify Phakopsora pavida include anamorph sori on the abaxial side of leaves,
scattered or irregularly grouped, subepidermal in origin, peridium hyphoid as seen in young sori, opening at
first with a pore, later completely open, hymenial paraphyses numerous, 25-35 x 9-14 um, globoid to clavate,
wall thin, apex 1-3 um thick, spores 25-30 x 18-21 u, obovoid to ellipsoid, walls 1-1.5 um thick, 3-7 pm thick
at apex, pale yellowish, bilaminate,

PHAKOPSORA PHAKOPSOROIDES (Arthur & Mains) Buritici & Hennen, Rev. Acad. Colomb.

Cienc. 23(87): 277. 1999. (?/?,I1se/lII).

= Puccinia phakopsoroides Arthur & Mains, Bull. Torrey Bot. Club 46: 412. 1919. TYPE on

Olyra latifolia Linnaeus from Cuba, Guantanamo, 7 Feb 1918, J. R. Johnston-1028.
= Dicaeoma phakopsoroides (Arthur & Mains) Arthur & Fromme in Arthur, N. Amer. Fl. 7(4):
295. 1920.
= Angiopsora phakopsoroides (Arthur & Mains) Mains, Mycologia 26: 128. 1934.
Anamorph
Physopella phakopsoroides Cammins & Ramachar, Mycologia 50: 743. 1958. Type same as for
Puccinia phakopsoroides Arthur & Mains.
On Gramineae:
Olyra latifolia Linnaeus (=Olyra cordifolia Humboldt, Bompland & Kunth), Pard (Cummins,
1971: 58; PUR-F9519).

Olyra sp., Sao Paulo (IBI-13711).

Phakopsora phakopsoroides has been reported on Olyra spp. also from Ecuador, Venezuela, Central
America, and Cuba.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, paraphyses 35-50 x 10-12 pm,
abundant, yellowish to brownish, incurved, wall apically and dorsally thickened; urediniospores
(25-)28-34(-38) x (18-)20-24(-26) um, ellipsoid or obovoid; wall 1-1.5 pm thick, colorless to yellow,
echinulate, pores obscure, 7-11, scattered. Telia brownish to blackish, covered by the epidermis; spores 12-21
x 8-14 um, cuboid to oblong, in vertical rows of 2 or 3; wall uniformly 1-1.5 pm thick, yellow to golden
(Cummins, 1971).

Key to help identify five rust species on Olyra and Parodiolyra , Poaceae

The follwoing is a key to the five rust species known on Parodiolyra and Olyra spp., as modified
from Cummins (1971). All have been reported from the Americas. Puccinia belizensis from Central America
is unknown in Brazil. Puccinia deformata has been reported also from Africa.

1. Teliospores in sessile rows, uredinia enclosed with numerous, peripheral, incurved paraphyses with walls

thickened on one side Phakopsora phakopsoroides.
1. Teliospores pedicellate, paraphyses, if present, cylindrical or broadly capitate with uniformly thin,
brownish walls, and short stalks. 2).

2. Uredinia with paraphyses cylindrical or broadly capitate with uniformly thin, brownish walls,
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and short stalks, pores equatorial Puccinia obliquo-septata.
2. Uredinia without paraphyses, urediniospore pores equatorial. 3.
3. Urediniospores mostly 34-46 um long Puccinia belizensis.
3. Urediniospores mostly less than 34 um long. 4).
4. Uredionospores mostly 27-32 pm long Puccinia deformata.
4. Urediniospores mostly 23-26 um long Puccinia faceta.

PHAKOPSORA ROSSMANIAE (as "rossmanii")J. Dianese, Santos & Tessman in J. Dianese, Medeiros,
Santos, Furlaneto, Sanchez & A. Dianese, Fitopatol. bras.18: 437. 1993. TYPE on Campomanesia
adamantiium (Cambessedes) O. Berg from Brazil, Goids: Goiatuba, 28 May 1993, J. Dianese-4050.
(27?2, I1se/110).

Anamorph
Physopella jueli (P. Sydow& H. Sydow) Buriticd & Hennen, Rev. Acad. Colombia Cienc. 23:

271-305.

= Phakopsora juelii P. Sydow & H. Sydow, Monogr. Ured. 3: 416. 1912. TYPE on ?
Campomanesia aurea O. Berg (reported originally as Campomanesia cyanea O.
Berg) from Brazil, Rio Grande do Sul: Santa Maria de Boca de Monte, 1893,
Malme s.n. A teleomorph not described.

= Uredo juelii J. Walker, Aust. J. Bot. 10: 122. 1983. not validly published.

On Myrtaceae

Campomanesia adamantium (Cambessedes) O. Berg, Goids, Minas Gerais (J. Dianese et al.,
1993: 437).

Campomanesia sp., Mato Grosso do Sul (IBI- 14336), Minas Gerais (12649), Sao Paulo (IBI-
12359).

Phakopsora rossmaniae has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinaia on abaxial side of leaves, scattered singly or in groups,
cinnamon-brown, subepidermal in origin, erumpent, paraphyses peripheral, numerous, (17-)20-29(-35) x 5-8(-
12) um, incurved, rounded above, wall 1.5-3.0 um, thickened on sides and at the apex, colorless to yellowish;
urediniospores sessile, (14-)18-23 x (12-)14-18 um, reniform, obovoid; wall uniformly 0.5-1.0 pm thick,
echinulate with numerous small spines, cinnamon-brown, pores 3(-4), mostly equatorial, occasionally with
one apical, pores sometimes obscure. Telia on the abaxial side of leaves, rarely found, usually around the
uredinia, yellowish brown to cinnamon-brown, waxy, lenticular, teliospores in 2-4(-5) irregular layers, 10-14
X 6-9 um, cuboide, cylindrical to elipsoide; wall uniformly 1.0-1.5 um thick.

The asymetric, reniform urediniospores aid in identifying Phakopsora rossmaniae.

This rust was first reported by Juel (1897) as “Uredo sp.” from a collection made by Malme on 3
May 1893 from Rio Grande do Sul, Brazil. The Sydows (1912) named this rust “Phakopsora juelii” but did
not describe a teleomorph. Walker (1983) designated this rust as “Uredo juelii J. Walker” but the name was
not validly published because he did not designate the basionym properly. The peripheral paraphyses of the
anamorph sori are characteristic of the anamorph genus Physopella.

PHAKOPSORA TECTA H. S. Jackson & Holway in Jackson, Mycologia 18: 148. 1926. LECTOTYPE
on Commelina quitensis Bentham, from Bolivia, Sorata, 16 April 1920, Holway-536. (2/?,I1se/III).
= Physopella tecta (H. S. Jackson & Holway) Azbukina, Akad. Nauk Inst. Nov.Sist. Nizh. Rast.

(Leningrad) 7: 223. 1970.
Anamorph
Malupa commelinae (Kalchbrenner) Buriticd & Hennen in Buriticd, Rev. I. C. N. E. (Medellin)

5(2): 180. 1994.

? = Uredo commelyneae Kalchbrenner, Grevillea 11: 24. 1882, not that of Spegazzini,
1880. TYPE on Commelina sp. (Commelinaceae) from Natal, South Africa, M.
Wood s.n.

= Phakopsora commelinae Gaeumann, Bull. Jar. Bot. Buitenzorg, Serie 3. 5: 4. 1922.
Telia not described. Tipo: sobre Commelina nodiflora Linneo Commelinaceae),
JAVA e ISLAS CELEBES.

Commelinaceae
Commelina sp., Minas Gerais (IBI-14587), Rio Grande do Sul (IBI-13394), Sao Paulo

(IBI 14107).
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? Tradescantia sp., Sdo Paulo (Viégas, 1945: 8; IAC-4039).

Phakopsora tecta has been reported on Commelina spp. and Dichorisandra, and from Argentina to
Texas in the United States of America, also from Hawaii and in Asia from India to Japan.

Espermogonio desconocido. Anamoérfo en Malupa, hip6filo, agrupados en manchas circulares,
amarillentos, cubierto por la epidermis, abiertos por un poro, subepidermal; himenio intraepidermal,
levemente concavo; parafisos en la parte superior del peridio, curvados. clavados, capitados, 18-28 x 8-12 um
pared incolora, de 12 pm, uniforme, en los parafisos del extremo amarillenta. 5-10 pm engrosada en el aipice,
esporos sesiles, irregularinente elipsoides. 24-32 x 18-22 um: pared incolora. 1-1.5 um de gruesa. con
abundantes y pequenas espinas: pores germinativos imperceptibles. Teliosoro hipofilo, en grupos circulares
alrededor (lei anain6rfc). redondo. cubierto por la epidermis. compacto, puntiforme, inicialinente ambar luego
carmelita oscuro. 3-7 capas de esporos, crecimiento determinado, subepidermal: himenio intraepidermal,
levemente concavo: teliosporos irregularmente arreglados, de elipsoides a oblongos, 24-34 x 13-16
pm; pared en los teliosporos interiores amarillenta. 1-2 um de gruesa. con exicnsiones irregulares
en el apice. en los teliosporos exteriores carmelita, 6-10 pm de gruesa.

Jackson (1926) published Phakopsora tecta as a “nov. nom.” for a species originally named as the
anamorph Uredo commelynaea Kalchbrenner from Natal, South Africa. But Jackson described telia from the
collection that we listed above as the lectotype of P. tecta. Thus, the name P. tecta is to be considedred as a
new species atributable to Jackson and Holway alone and not as a nom. nov. for U. commelyneae
Kalchbrenner.

PHAKOPSORA TIJUCAE Buriticd & Hennen in Buritica, Rev. Acad. Colombia Cienc. 23: 292. 1999.
sp. nova TYPE on Phyllanthus lathyroides Humboldt, Bonpland & Kunth from Brazil, Rio de

Janeiro: Tijuca, 19 Aug 1921, E. W. D. & M. M. Holway-1056. (PUR) (?/?,IIse/III).

Anamorph
Milesia tijucae (H. S. Jackson & Holway) Buriticd & Hennen in Buritica, Rev. Acad. Colombia
Cienc. 23: 293. 1999. comb. anamorph. nov.
= Uredo tijucae H. S. Jackson & Holway in Jackson, Mycologia 23: 469. 1931. TYPE
same as for the teleomorph.
On Euphorbiaceae
Phyllanthus lathyroides Humboldt, Bonpland & Kunth, Rio de Janeiro (Dietel, 1899: 256, as
“Uredo phyllanthi P.Hennings”, Ule-2214; Jackson, 1931: 469).
Phakopsora tijucae has been reported only from Brazil.
Uredo tijucae Jackson & Holway, sp. nov.

II. Uredinia subcuticular, hypophyllous, on yellowish spots, scattered, small, round, 0.2-0.4 mm.
across, early naked, cinnamon brown, pulverulent, ruptured cuticle conspicuous; urediniospores ellipsoid or
obovoid, 15-18 by 24-25 um; wall thin, 1-1.5 pm, cinnamon brown with some tendency to be darker in
upper part of spore, finely and closely verrucose; pores 2, equatorial.

Phyllanthus lathyroides H.B.K. Tijuca, Rio de Janeiro, Brazil, Aug. 19, 1921, 1056 (type);
Petropolis, Rio de Janeiro, Brazil, Oct. 25, 1921, 1245.

It seems probable that this is the uredinial stage of a Ravenelia. 1t differs, however, from any
described on this host genus. Paraphyses appear to be absent. Our specimens agree with Ule's collection 221714
from Rio de Janeiro issued as Uredo Phyllanthi P. Henn. It is quite different from that species, however,
which has larger irregular spores and has been assigned by Sydow to Schroeteriaster ulei Sydow (Jackson,
1931).

Spermogoniis adhuc ignotis. Soris anamorphis hypophyllis, dispersis vel aggregatis, rotundatis,
flavidis. primo con centrali apertis tandem erumpentibus; hymenio subcuticulari, erumpenti, aperto; peridio
hyphoideo, sporis sessilibus, allipsoideis vel obovodes, 23-26 x 15-18 um; parieti 1-1.5 um crasso,
aequaliter, superne brunneis inferne hyalinis, dense et minuteque aculeato; poris germinationibus 2,
aecuatorialibus. Soris teleutosporiferis hypophyllis, subepidermalibus, circa soros anamorphos, succineis,
crustiformibus, indeterminatis, 2-3 sporis stratis, epidermis tectis;, hymenio subepidermali, applanato vel
concavo; teliosporis seriatim dispositis, liberis, oblongis vel cuboideis, 12-24 x 10-12 um; parieti flavide vel
brunnei, 0.5-1 um crassis, 2-3 pm incrassatis in sporis superioribus.

Espermogonio desconocido. Anamoérfo hipéfilo, en grupos 6 dispersos, redondo, amarillento,
inicialmente abierto por on poro, posteriormente completamente abierto; himenio subcuticular, erumpente,
plano; peridio hifoide; esporos sésiles, de obovoides a elipsoides, 23-26 x 15-18 pum; pared carmelita hacia la
parte superior, amarillenta hacia la parte inferior, 1-1.5 pm de gruesa, con abundantes y pequenas espinas;
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poros germinativos 2, ecuatoriales. Teliosoro hipéfilo, alrededor del anamérfo, ambar, costriforme,
crecimiento indeterminado, 2-3 capas de esporos, cubierto por la epidermis; himenio subepidermal, plano 6
ligeramente concavo; teliosporos uno debajo del otro, de oblongos a cuboides, 12-24 x 10-12 um; pared de
amarillenta a incolora, 0.5-1 pm de gruesa, 2-3 um engrosada en el spice de los esporos superiores.
Especimenes estudiados: sobre Euphorbiaceae. Phyllanthus lathyroides H.B.K., BRASIL: Rio de Janeiro.
Tijuca, 19 Ago. 1921, EW.D. & M.M. Holway 1056 (Tipo); Petropolis, 25 Oct. 1921, EEW.D. & M.M.
Holway 1245; We 2214.

Observaciones: el tipo escogido por Jackson (1931) para designar el anamoérfo posee teliosporos y es de alli,
de donde se han descrito.

""Uredo tijucae Jackson & Holway, sp. nov.

Uredinia subcuticular, hypophyllous, on yellowish spots, scattered, small, round, 0.2-0.4 mm.
across, early naked, cinnamon brown, pulverulent, ruptured cuticle conspicuous; urediniospores ellipsoid or
obovoid, 15-18 by 24-25 pum; wall thin, 1-1.5 pm, cinnamon brown with some tendency to be darker in
upper part of spore, finely and closely verrucose; pores 2, equatorial. On Phyllanthus lathyroides H.B.K.
Tijuca, Rio de Janeiro, Brazil, Aug. 19, 1921, 1056 (type); Petropolis, Rio de Janeiro, Brazil, Oct. 25, 1921,
1245.

It seems probable that this is the uredinial stage of a Ravenelia. It differs, however, from any
described on this host genus. Paraphyses appear to be absent. Our specimens agree with Ule's collection 2274
from Rio de Janeiro issued as Uredo Phyllanthi P. Henn. It is quite different from that species, however,
which has larger irregular spores and has been assigned by Sydow to Schroeteriaster ulei Sydow." (Jackson,
1931)

Buritica (1999) reported two of the four species of Phakopsora on Phyllanthus from the Neotropics
from Brazil. Two other species of Phakopsora on Phyllanthus have been reported from the Old World:
Phakopsora phyllanthi Dietel, 1910, from India, The East Indies and the Philippines; and Phakopsora
phyllanthi-discoidei Viennot-Bourgin, 1959, from Guinea, Africa.

Key to help identify Phakopsora species on Phyllanthus, Euphorbiaceae, in the Neotropics
All with anamorph sori surounded by a hyphoid peridium, urediniospore walls are more or less
uniformely thin, not thickened at the apex.
1. Urediniospore pores 3-4, scattered above the equator; teliospores in 2-3 layers, teliospores 10-16 pm
wide, walls 1-1.5 pm thick at sides, 3-5 apically in distal layer. The West Indies
Phakopsora fenestrala (Arthur) Arthur
2. Urediniospore pores 2-3, equatorial or in angles; teliospores in 1(-2) layer, teliospore walls 1.5-2.5 um
thick at sides, 4-5 apically. Mexico Phakopsora purdueae Buritica & Hennen
3. Urediniospore pores 2, equatorial; teliospores in 2-3 layers. walls 0.5-1 um thick at sides, 2-3 apically in
distal layer. Brazil Phakopsora tijucae Buritici & Hennen
4. Urediniospores pores 2-3, equatorial; teliospores in 4-7 layers, walls 1-1.5 um thick at sides, 2-3 apically
in distal layer. Brazil Phakopsora ulei (H. Sydow & P. Sydow)
Buriticd & Hennen

PHAKOPSORA TOCOYENAE Buriticd & Hennen, Rev. Acad. Colomb. 23: 304. 1999. TYPE on
Tocoyena sp. from Brazil, Federal District: Aguas Emendadas National Park, 5 Nov 1977, J. F.
Hennen & M. M. Hennen-77-213. (?/?,II/III).
Phakopsora tocoyenae Buriticd & Hennen, sp. nov.
Tipo: sobre Tocoyena sp. (Rubiaceae), BRASIL: Distrito Federal. circa al borde Este del Parque Nacional
Aguas Emendadas en la carretera 020 entre Planaltina y Formosa. 5 Nov. 1977, J. F & M.M. Hennen 77 - 217
(in IBI-13210).
Anamorfo: Physopella tocoyenae Buriticd & Hennen, sp. anamorph nov. Tipo: el mismo que para el
teliomorfo.
On Rubiaceae
Tocoyena sp., Amapa (IBI-16616, 16632), Federal District (IBI-13210; Buritica, 1999: 304),
Goias (IBI-16672, -16687), Mato Grosso (IBI-16718), Mato Grosso do Sul (IBI-14354),
Minas Gerais (IBI-15361,-16387, -16396; Buritica, 1999: 304), Sdo Paulo (IBI-13364, -
16208).
Spermogonii adhuc ignotis. Soris anamorphis hypophyllis, aggregatis, brunneis, primo poro centrali
apertis tandem erumpentis, subepidermalibus, hymenio erumpenti. applanato; paraphysibus peripheralibus,
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abundis. ad basim conjunctis, curvatis. 20-48 x 7-10 um; parieti flavido. 3-5 um apice et dorsaliter
incrassato, sporis sessilibus, flavidis vel brunneis, obovoideis vel ellipsoideis, 24-28 x 18-22 um; paieti 0.5-
1.0 um aequaliter crasso, dense et minuteque acualeati verrucosa; poris germinationis obscuris. Soris
teleutosporiferis hypophyllis, circa soros anamorphis brunneis vel atris, crustiformibus, applanatis,
indeterminatis, coalescentibus, epiderme tectis; hymenio subepidermali, applanato; teliosporis seriatim in 3-4
stratis dispositis adherenti, rectangulis oblongis vel ellipsoideis, 20-26 x 14-18 um, parieti bruneo, 3-4 um,
4-6 um apice incrassato in sporis superioribus.

Espermogonio desconocido. Sore, anamorfico hipofilo, en grupos, carmelitas, inicialmente abierto
por un poro, posteriormente completamente abierto; himenio subepidermal. erumpente, piano; parafisos
periferales abundantes,curvados. 20-48 x 7-10 um; pared amarillenta. 3-5 um de gruesa dorsalmente y en el
apice; esporos sesiles, de amarillentos a carmelitas, obovoides, elipsoides, 24-28 x 18-22 um; pared
amarillenta, 0.51.0 pm de gruesa. uniforme, con abundantes y pequefias espinas, y verrugas; poros
germinativos imperceptibles. Teliosoro hipofilo, alrededor del anamorfo, de carmelita a negruzco,
costriforme, plano, crecimiento indeterminado, coalescente, 3-4 capas de esporos; himenio subepidermal,
plano; teliosporos mas o menos uno debajo del otro, rectangulares, elipsoides, 20-26 x 14-18 pm; pared
carmelita, 3-4 um de gruesa, 4-6 pm engrosada en el apice de los esporos del extremo superior,

PHAKOPSORA TOMENTOSAE Ferreira & Gasparotto in Ferreira, Gasparotto, & Lima, Fitopatol. bras.
26: 206-208. 2001. TYPE on Licania tomentosa, Manaus, Am, Brasil, Luadir Gasparotto. 23-IV-
1993. Herbério UFV-VIC - 21998, holotypus".

PHAKOPSORA ULEI (H. Sydow & P. Sydow) Buriticd & Hennen in Buritic4, Rev. Acad. Colombia

Cienc. 23: 292. 1999. (?/?,11se/III).

= Schroeteriaster ulei H. Sydow & P. Sydow, Ann. Mycol. 14: 70. 1916. TYPE on Phyllanthus

sp. from Brazil, Rio Acre, Seringal San Francisco, July 1911, Ule-3487.

[= Bubakia ulei (H. Sydow & P. Sydow) H. S. Jackson & Holway in Jackson, Mycologia 23:

466. 1931. Jackson (1931) missidentified the specimen that led him to make this
combination. He reported it as on “Phyllanthus brasiliensis (Aubl.) Rusby ” from Bolivia,
Nor Yungas: Coroico, 11 June 1920, Holway-734. But the host is Maprounea brasiliensis
and the rust is CHACONIA MAPROUNEAE (Viégas) Ono & Hennen.]

Anamorph

Milesia phyllanthi (Hennings) Buriticd & Hennen in Rev. Acad. Colombia Cienc. 23: 292. 1999.
= Uredo phyllanthi Hennings, Hedwigia 35: 248. 1896. TYPE on Phyllanthus sp. from
Brazil, Rio de Janeiro: Corcovado, July 1887, Ule-699.

On Euphorbiaceae

Phyllanthus grandifolius Linnaeus, Rio Acre, Brazil (Sydow, 1916: 70, as Phakopsora

fenestrala).

Phyllanthus sp., Minas Gerais (Joerstad, 1956: 486, as Phakopsora fenestrala ).

Phyllanthus sp., Rio de Janeiro (Hennings, 1896: 248).

Espermogonio desconocido. Anamoérfo hipéfilo, en grupos 6 dispersos, amarillento, inicialmente
abierto por un poro, subepidermal; himenio subepidermal, plano; peridio hifoide; esporos sésiles, de incoloros
a amarillentos, irregularmente piriformes, arrifionados, 26-33 x 16-20 um; pared de incolora a amarillenta,
0.5-1 pm de gruesa, uniforme, con pequenas y abundantes espinas; poros germinativos 2-3, ecuatoriales.
Teliosoro hipdfilo, dispersos, de carmelita a negruzco, costriforme, 3-7 capas de esporos, cubiertos por la
epidermis; himenio subepidermal, plano, teliosporos irregularmente arreglados, amarillentos, ovoides,
oblongos, cuboides, 16-25 x 10-12 um; pared de incolora a amarillenta, 1-1.5 pum de gruesa, 1-4 ym
engrosada en el dpice de los teliosporos del estremo superior (Buriticd, 1999).

See Phakopsora tijucae for comparison of species of Phakopsora on Phyllanthus in the Neotropics.

Phakopsora vignae (Bresadola) Arthur, see PHAKOPSORA MEIBOMIAE Arthur.

PHAKOPSORA ZEAE (Mains ) Buritic4, I. C. N. E. (Medellin ) 5(2): 183. 1994. (?/?s IIse/IIl).
= Angiopsora zeae Mains, Mycologia 30: 42. 1938. TYPE on Zea mays Linnaeus from
Guatemala, Alameda, 2 Nov 1936, J. R. Johnston s.n.
Anamorph
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Uredendo zeae (Cummins & Ramachar) Buritica, Rev. I. C. N. E. (Medellin) 5: 183. 1994.
= Physopella zeae Cummins & Ramachar, Mycologia 50: 743. 1958. TYPE the same
specimine as for Angiopsora zeae Mains, the teleomorph.

On Gramineae

Zea mays Linnaeus, Sdo Paulo (IBI-15450).

Phakopsora zeae has been reported mostly as Physopella zeae from Venezuela, Central America,
The West Indies, and some Southern United States of America. Phakopsora zeae has been reported also on
Eucleana mexicana, a very close relative of Zea mays. This rust has been given the common name of
"tropical corn rust".

Espermogonio desconocido. Anamérfo anfigineo, principalmente hipdfilo, amarillo pélido, dispersos,
abriendo la epidermis tempranamente, subepidermal; himenio subepidermal, plano; parafisos en el himenio
pocos, libres, de cilindricos a clavados, 16-30 x 8-14 um; pared hialina, delgada, ocasionalmente 1-1.5 pm
engrosada en el dpice; esporos sésiles, amarillo palido, de obovoide a elipsoide, 24-30 x 15-20 um; pared
hialina, 1-2 pm de gruesa, uniforme, con abundantes y pequenas espinas; poros germinativos imperceptibles,
mas 6 menos 6-8 dispersos. Teliosoro anfigineo, principalmente hipéfilo, alrededor del anamérfo, de
carmelita a negruzco, lenticular, de cupular a plano, crecimiento indeterminado, coalescentes, 1-3 capas de
esporos, cubierto por la epidermis; himenio subepidermal, inicialmente céncavo luego plano; teliosporos mas
6 menos uno debajo del otro, libres, elipsoides, 16-24 x 9-13 um; pared amarillenta, 1.5-2 um de gruesa, 2-4
pm engrosada en el dpice de los esporos superiores (Buriticd, 1999).

Closely related species of Phakopsora zeae include Phakopsora cumminsiana and Phakopsora
pallescens, both on Tripsacum spp.

Uredinia without paraphyses, urediniospores mostly more than 24 pm long (24-30 15-20 um),
teliospores mostly in 2(-3) layers and in vertical rows, the walls in distal layer 2.5-4(-6) um thick, side walls
1.5-2 pm (Buriticd, 1999).

PHAKOPSORA ZIZYPHI-VULGARIS Dietel, Ann. Mycol. 8: 469. 1910. TYPE on Zizyphus jujuba

Lamarck (Rhamnaceae) from India, Pusa, 8 Mar 1909, R. Sen s.n. (?/?,I1se/III).

Annamorph:
Malupa zizyphi-vulgaris (P. Hennings) Buriticd & Hennen, in Buriticd, Rev. Acad. Colombia
Cienc. 23: 296. 1999.
= Uredo zizyphi-vulgaris P. Hennings, Hedwigia (Beiblatt) 41: 21. 1902. TYPE on
Zizyphus vulgaris Lamark from Japan, Tosa: Nimura Aug 1901, Yoshinaga-55.
On Rhamnaceae
Zizyphus sp. (Rhamnaceae), Sdo Paulo (Piracicaba, Puttemans-1606) & (Joazairo do Norte, ?
State, Puttemans-1605).

Phakopsora zizyphi-vulgaris is widespread in Asia from Pakistan, India, China and Taiwan. It has
also been reported in Florida in the United States of America and was probably introduced into Brazil along
with its cultivated host.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaves, scattered or in small groups,
yellowish, subepidermal in origin, hymenium slightly concave, erumpent at first by a small pore, peridium
well developed around lower peripheral half of sori, surmounted by shorter, incurved, thick-walled
paraphyses-like cells, hymenial paraphyses 25-45 x 6-9 um, cylindrical to clavate, free, wall uniformly thin or
occasionally 1-3 pm thick at apex, colorless; urediniospores appear sessile, 18-24 x 14-18 pum, ellipsoid to
ovoid, wall uniformly 0.5-1 um, colorless, echinulae evenly numerous and small, germ pores obscure,
probably 3, equatorial. Telia on the abaxial side of leaves around the uredinia, subepidermal in origin,
cinnamon-brown, crust-like; teliospores in 1-4(-5) irregular rows or layers, teliospores 10-18 x 6-10 um,
ellipsoid to oblong, wall 1-1.5 um thick, cinnamon-brown, upper spores 2-4 pm thick apically,

Buritica (1999) reported traits of Phakopsora zizyphi-vulgaris that included anamorph sori with
intrasoral paraphyses and a peripheral basal peridium surmounted with numerous incurved paraphyses-like,
thick-walled cells.

Phakopsora zizyphi-vulgaris is very similar to Phakopsora colubrinae which infects Colubrina spp.,
Rhamnaceae, a native neotropical host genus. The uredinia of both rust species have similar intrasoral
paraphyes and a peripheral basal peridium surmounted with numerous incurved short thick-walled,
paraphyses-like cells.

PHRAGMIDIELLA P. Hennings,
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Bot Jahrb. Syst. 38: 104. 1905. Type species Phragmidiella markhamiae Hennings on Markhamia
sansibarensis Schumann, Bignoniaceae, from “Ost Usambara, East Africa", Tanzania, Jan 1903,
Zimmerman-180. Phakopsoraceae.

= Methamyces Mundkur & Thirumalachar, Mycoologia 37: 620. 1945. Type species Phakopsora

stereospermi Mundkur, Mycologia 35: 542. 1943 (see note below).

= Jacksoniella Kamat & Sathe, in Sathe, Indian Phytopath. 25: 78. 1972. Not Lindquist, 1971.

= Thirumalacharella Sathe, Indian Phytopath. 27: 617. 1974.

The species of Phragmidiella in the Neotropics are characterized by their minute telia that are
subepidermal in origin, early erumpent , and composed of compact vertical rows of one-celled, thin walled,
colorless probasidial cells (teliospores) that are laterally free but remain in short to long columns. Teliospore
germ pores have not been detected. The spores at the tops of the columns germinate quickly without
dormancy resulting in a mass of irregular, collapsed probasidial cells and intermixed metabasidia and
basidiospores. Telia are collected infrequently and usually of little help for identifying species. The four
species that occur in Brazil can be identified by the more frequently collected anamorph sori.

Spermogonia and aecia have not been recorded for any New World species. Aecial sori are reported
to be subcuticular in origin. Uredinial sori are of the Macabuna type: subepidermal in origin, spores appear to
be sessile, not produced on obvious pedicels but evenescent disjunctor cells associated with the anamorph
spores may be seen in some species, spore walls echinulate, and sori usually are surrounded by peripheral
paraphyses. The paraphyses are few and hyphoid in a few species but septate, incurved, and thick-walled in
others.

Buritica (1999) included five species of Phragmidella from the New World. P. aliena (H. Sydow, P.
Sydow & Butler) Buritica & Hennen [= Chrysomyxa aliena H. Sydow, P. Sydow & Butler; = Cerotelium
alienum (H. Sydow, P. Sydow & Butler) Artrhur] is an introduced species from India on cultivated Spondias
mombin L. (Anacardiaceae) from Puerto Rico. Four others are on Bignoniaceae species from Brazil. Three
of these species of Phragmidiella were placed in the genus Cerotelium previously. Phragmidiella cannot be
separated from Cerotelium easily. The main difference is that the teliospores of Phragmidiella tend to remain
in discrete vertical rows while those of Cerotelium tend to become disconnected from each other and are
irregularly arranged in the sori.

In an unpublished survey, Buriticd included nine other species of Phragmidiella from tropical
regions of Africa, India, Sri Lanka, and the Phillipines. Cummins and Hiratsuka (2003) followed Ramachar
and Rao (1981)who considered Metamyces as a separate genus [type: Metamyces stereospermi (Mundkur)
Mundkur & Thirumachar (= Phakopsora steriospermi Mundkur) on Steriospermum suaveolens Wall.,
Bignoniaceae].

Key to help identify species of Phragmidiella in the Neotropics based on anamorph sori
(modified from Buritica, 1999).

1. Sori with no or few short, colorless, non-septate, peripheral paraphyses P. bignoniacearum.
1. Sori with abundant, long, yellowish, septate, peripheral paraphyses 2
2. Spore walls with short spines more or less uniformily distributed 3
2. Spore walls with spines mainly on the upper half of the spores P. paulista.
3. Spore walls thickened apically P. holwayi.
3. Spore walls uniformly thin P. minuta.

PHRAGMIDIELLA BIGNONIACEARUM (Dale) Buritica & Hennen, Rev. Acad. Colomb. Cienc. 23:
425. 1999. (2/?,IIse/1II).
= Cerotelium bignoniacearum Dale, Commonwealth Mycological Institute Papers 59: 3. 1955.
TYPE on Cydista aequinoctialis (Linnaeus) Miers from Trinidad, Dropouche, Nov 1949,
R. E. D. Baker s.n.
Anamorph
Macabuna daleae Buritica & Hennen, Rev. Acad. Colomb. Cienc. 23: 425. 1999. TYPE same as
for the teleomorph name.
On Bignoniaceae
Genus undetermined, Pari (Sotdo, IBI 97-415).
Phragmidiella bignoniacearum was reported previously only from Trinidad and Panama.
Spermogonia and aecia unknown. Uredinia on both sides of leaves, mostly on the abaxial side, on
discolored spots, scattered singly or in small groups, 0.1-0.5 mm across, roundish, pale brown; ruptured
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epidermis noticeable, paraphyses 18-26 x 8-12 um, few, peripheral, wall colorless, verrucose, hymenium flat,
uredinisopores 18-28 x 14-20 um, globoid to broadly ellipsoid, wall 1-1.5 pm thick, moderately echinulate,
colorless to pale yellow, germ pores obscure. Telia on the abaxial side of leaves, subepidermal in origin, 130-
450 pm across, pale brown, composed of vertical rows of 2-8 spores, rows slightly adherent laterally,
teliospores (10-)16-18(-22) x 9-13(-15) um, subcuboid, wall 1-1.5 pm thick, hyaline.

Paraphyses are not abundant and Dale did not report them in the original description.

PHRAGMIDIELLA HOLWAYI (H. S. Jackson) Buritica in Buritica & Pardo-Cardona, Rev. Acac.
Colombiana Cienc. 20: 189. 1996. (?/?,I1se/III).
= Cerotelium holwayi H. S. Jackson, Mycologia 24: 86. 1932. TYPE on unidentified species of
Bignoniaceae from Brazil, Rio de Janeiro: Jacareipagua, 16 Nov 1921, Holway-1315.
= Jacksoniella holway (H. S. Jackson) Kamat & Sathe, Indian Phytopath. 25: 78. 1972. Not
Lindquist, 1971.
= Thirumalachariella holwayi (H. S. Jackson) Kamat & Sathe in Sathe, Indian Phytopath. 27: 617.

1974.
Anamorph
Macabuna arrabideae (Hennings) BuriticA & Hennen in Buriticd, Rev. Acad. Colomb. Cienc. 19:
60. 1994.

= Uredo arrabideae Hennings, Hedwigia 35: 250. 1896. TYPE on Arrabidea subsericea
L. from Brazil, Rio de Janeiro, Sept 1887, Ule-692.
On Bignoniaceae
Arrabidaea subsericea Linnaeus, Arrabidaea conjugata Martius, Rio de Janeiro (Hennings,1896;
250).

Genus undetermined, Rio de Janeiro (Jackson, 1932: 86), Sdo Paulo (Jackson, 1932: 86).

Phragmidiella holwayi has been reported also from Colombia.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, scattered singly, numerous,
0.2-0.3 mm across, pale cinnanmon-brown, subepidermal in origin, hymenium flat, erumpent, pulverulent,
paraphyses numerous, peripheral, 35-60 x 6-15 um, straight to mostly curved, apically sharply pointed, 2-4
septate, basally united, wall irregularly thickened to 6-8 um, yellowish to pale cinnamon-brown;
urediniospores 21-28 x 16-19 um, obovoid, wall 1 um thick, thickened above to 4 pm, abundantly and finely
echinulate, germ pores obscure; telia like the uredinia but waxy, teliospores in vertical rows of 6-8 spores,
each spore 15-18 x 12-15 pm, cuboid, wall uniformly thin, colorless, smooth, germination without
dormancey.

Traits that help identify Phragmidiella holwayi include urediniospores with apically thickened walls,
and paraphyses 35-60 x 6-15 pm, sharply pointed at the apex, 2-4 septate, and with walls thickned irregularly
6-8 um.

PHRAGMIDIELLA MINUTA (Arthur) Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 23: 427. 1999.

(27?2, I1se/110).

= Cerotelium minutum Arthur, Bot. Gaz. (Crawfordsville) 73: 59. 1922. TYPE on Arrabidea

sieberi DeCandolle from Trinidad, La Seiva Valley, 9 June 1921, Thaxter-38.
Anamorph
Macabuna marnavea Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 23: 427. 1999. TYPE,
same as for the teleomorph.
On Bignoniaceae
Adenocalymna paulistarum Bureau ex Schumann, Santa Catarina (Hennings, 1896: 249; IAN-
538).

Arrabidaea conjugata Saint-Hilaire, Rio de Janeiro (Ule-909).

Arrabidaea chica Vahl, Para (Albuquerque, 1971: 147; IAN-538).

Arrabidaea subexerta Bureau & Schumann, Bahia (IBI 79-138).

Fredericia speciosa Martius, Minas Gerais (IBI 76-633).

Spermogonia and aecia unknown. Uredinia on discolored spots on the abaxial side of leaves,
scattered singly or in small groups, 0.1-0.2 mm across, roundish, subepidermal in origin, erumpent,
hymenium flat and raised upwards, powdery, paraphyses peripheral, 36-42 x 8-10 um, curved, septate,
pointed at apex, wall thickened irregularly 3-4 u on the back side, yellowish, urediniospores 18-26 x 13-16
pm, obovoid to globoid, wall uniformly 1 um thick, colorless to yellowish, sparingly, prominently, and
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uniformly echinulate, germ pores 3-5, scattered. Telia on the abaxial side of leaves, 0.3-0.8 mm across, waxy,
yellowish, teliospores 13-16 x 12-14 pm cuboid to broadly ellipsoid, wall uniformly 1 um thick, pale
cinnamon-brown, smooth, arranged in vertical rows 30-50 pm long, including 3-5 teliospores.

In the type specimen, the unusually small sori are hidden in the dense pubescence. The paraphyses
were not reported (Arthur, 1922: 59).

PHRAGMIDIELLA PAULISTA Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 23:425. 1999. TYPE

on Arrabidea chica Vahl from Brazil, Sdo Paulo: Mogi-Guagu, Fazenda Sete Lagoas, 29 Sept 1977,

J. F. Hennen & M. M. Hennen-77-124. (?/?,11se/IIl).

Anamorph
Macabuna adenocalymmatis (P. Hennings) Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 23:
425. 1999.
= Uredo adenocalymmatis P. Hennings Hedwigia 35: 249. 1896. TYPE on
Adenocalymna sp. paulistanum Bureau ex Schumann from Brazil, Santa Catarina:
Blumenau, April 1888, Ule-90 from Brazil, Santa Catarina: Blumenau, April
1888, Ule-902.
On Bignoniaceae

Adenocalymna sp., Santa Catarina (Hennings, 1896: 249).

Arrabidea chica Vahl, Sdo Paulo (Buriticd & Hennen,1999: 426: IBI-13121).

Phragmidiella paulista has been reported also from Paraguay as Uredo adenocalymmatis but the
identification of that specimen requires confirmation, otherwise Phragmidiella paulista has been reported
only from Brazil.

Spermogonia and aecia unknown. Uredinia scattered singly on abaxial side of leaves, often with
pale yellow-green leaf spots on adaxial side, subepidermal in origin, erumpent, hymenium flat; paraphyses
numerous, peripheral, 23-34 x 6-8 pm, curved, 1-septate, apically sharply pointed, wall to 2-4 um thick
dorsally, smooth, yellowish; urediniospores 22-26 x 15-18 pm, obovoid, wall uniformly ca 1 um thick,
minutely and finely echinulate on the upper part of the spore, becoming smooth below, germ pores obscure,
probably 4(-5) subequatorial. Telia scattered on the adaxial side of leaves, hemispheric, whitish,
subepidermal in origin, teliospores in vertical rows of 5-7 spores, each spore 15-18 x 8-12 um, cuboid, wall
less than 1 pum thick, colorless, smooth, germination without dormancy.

Traits that help identify Phragmidiella paulista include its uredinia with short, apically sharply
pointed, one-septate, peripheral paraphyses, and urediniospore walls that lack echinulations on their lower
part toward the hilum.

PHRAGMIDIUM Link,
Mag. Ges. Naturf. FreundeBerlin 7: 30. 1816. TYPE SPECIES: Phragmidium mucronatum (Persoon)
Schlechtendahl (= Puccinia mucronata Persoon) on Rosa sp. from Europe.

Teliospores usually have three to seven probasidial cells arranged in rows, their walls deeply
pigmented, and each cell has two or three germ pores. Teliospore pedicels are hygroscopic in many species
and the lower part swells in liquid.

Cummins and Hiratsuka (1983) reported that about 60-65 species of Phragmidium are known but not
all are distinctive. All are autoecious, mostly long cycle, and infect genera in the Rosaceae, mostly Rosa spp.,
Rubus spp. and a few on Potentilla spp. The genus occurs mostly in the Northern Hemisphere but one or two
species have become widespread on cultivated roses, Rosa spp.

Although several species names of Phragmidium have been reported from Brazil on cultivated Rosa
spp., probably only one or perhaps two species are involved. These two species are very similar with telia on
the abaxial side of leaflets, blackish, pulverulent; teliospores 57-90 x 26-33 pm, composed mostly of 6-7
cells, cylindrical to ellipsoid, with an apiculate apex, walls mostly 4-7 um thick, dark chestnut-brown,
prominantly coarsely verrucose, 3-4 pores in each cell, pedicel about as long as the spore and swollen in its
lower third. Lindquist (1982) separated the two species as follows:

Key to help identify the two species of Phragmidium on Rosa in Brazil
1. Urediniospore walls minutely echinulate with pores only slightly visible.
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Phragmidium mucronatum.
This is the most widespread and common species on cultivated roses.
1. Urediniospore walls minutely echinulate with pores scattered, 6-8, easily visible because of the interior
hemisphere shapes associated with the pores.
Phragmidium tuberculatum.

PHRAGMIDIUM MUCRONATUM (Persoon) Schlectendahl, Fl. Berol. 2: 156. 1824. (0/Icv,IIpe/III).

= Phragmidium disciflorum (Tode) James, Contr. U.S. Nat. Herb. 3: 276. 1895.

= Phragmidium rosae-pimpinellifoliae Dietel, Hedwigia 44: 339. 1905.

= Phragmidium subcorticium (Shrank) Winter in DeToni & Saccardo, Syll. Fung.7: 746.

On Rosaceae
Rosa sp., Espirito Santo (IBI-2838), Minas Gerais (Thurston, 1940: 294; IBI-3654; IBI-2011),
Parana (Fontoura & Nowacki, 1967/70: 167), Pernambuco (Pickel, 1936: 212), Rio de
Janeiro (Puttemans, 1934: 4), Rio Grande do Sul (Lindquist & Costa-Neto, 1963: 124; IAN-
710), Santa Catarina (Pazschke, 1892: 95; Hennings, 1896: 245), Sao Paulo (Spegazzini,
1889: 102; Hennings, 1896: 245; Puttemans-42; Viégas, 1945: 11; IAC-278; IBI-241. -641;
-934).

Phragmidium mucronatum is widespread on cultivated roses. It has been reported from Brazil also
by the synonyms listed above.

Infected plants show yellowish leaf spots on the upper leaf surface but the rust sori occur on the
lower leaf surface. The uredinia are usually bright orange yellow but after teliospores form small blackish
sori occur. Spermogonia and aecia have not been reported from South America and teliospores are rarely
observed in Brazil. Newer varieties of roses cultivated in Brazil are genetically resistant

PHRAGMIDIUM TUBERCULATUM J. Mueller, Ber. Deutsch. Bot. 3: 391. 1885. (0/Icv,IIpe/III).
Phragmidium tuberculatum has not been reported from Brazil but has been from near by Uruguay.
Perhaps it is to be expected.

Phragmidium disciflorum (Tode) James, see PHRAGMIDIUM MUCRONATUM (Persoon)
Schlectendahl.

Phragmidium rosae-pimpinellifoliae Dietel, see PHRAGMIDIUM MUCRONATUM (Persoon)
Schlectendahl.

Phragmidium subcorticium (Shrank) Winter PHRAGMIDIUM MUCRONATUM (Persoon)
Schlectendahl.

PHYSOPELLA Arthur (anamorph),

Rés. Sci. Congr. Internat. Bot. Vienna. p. 338. 1906. TYPE SPECIES: Physopella vitis (Thuemen)
Arthur (= Uredo vitis Thuemen). TYPE on Vitis sp. the United States of America, South Carolina: Aiken,
1868, H. W. Ravenel.

Sori surrounded by numerous imbricated, incurved paraphyses that arise from an irregular hyphoid
base. The hyphoid base does not extend upwards a short distance to surround the basal part of the sorus as in
the anamorph Malupa. In mature sori spores appear sessile, spore walls echinulate, germ pores usually
obscure, and sporogenous cells are with a distal collar.

Cummins and Hiratsuka (2003) placed Physopella as a teleomorph genus and as a synonym of
Phakopsora. Formerly, they (1983) considered Physopella as a teleomorph genus and segregated from
Phakopsora because many of its species, especially those on grasses, have their teliospores arranged one on
top of the other to form regular vertical rows, while in Phakopsora the spores are irregularly arranged. But a
number of species in this complex have telia that are intermediate between these two arrangements. This, and
the similarity of their anamorphs, are the reasons for combining the two genera.

However, Ono, Buriticd & Hennen (1992) argued that Physopella must now be considered as an
anamorph genus name because the type specimen of the type species designated by Arthur is composed only
of anamorph (it lacks telia). Arthur explicitely cited an anamorph species, Uredo vitis Thuemen (=
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Physopella vitis (Thuemen) Arthur), as the type species. The isotype specimen of Uredo vitis in PUR that
Arthur had available to him had no telia.
Nomenclature of Physopella

Article 59.2 of the ICBN states that the type specimen of a species name must be teleomorphic in
order for the name to qualify as a holomorph name, i.e. a teleomorph must be present and described from the
type. Article 59.3 states that if the type specimen is not teleomorphic the name must be considered as an
anamorph. The presence or absence of a teleomorph in the type specimen of the name and was described
determines whether the name is teleomorphic or anamorphic. Ono (2000) reported that Physopella vitis
(Thuemen) Arthur (= Uredo vitis Thuemen) is an uredinial anamorph of Phakopsora euvitis Ono on Vitis spp.
in East Asia and the United States of America.

Other authors (Peterson, 2001; Hiratsuka, 2001) argue that the explicite citation of the type species
by Arthur as Uredo vitis Thuemen must (?or may?) be taken as a "formal error" (ICBN Article 59.6) because
Arthur intended for the genus to be what we now refer to as a teleomorph genus. Arthur did describe telia
even though he did not report the source of the data about the telia. Peterson, Cummins and Hiratsuka believe
that the type specimen must be the one that Arthur used to describe telia, not the one that he cited as the type.
Cummins and Ramachar (1958) concluded that Arthur's description of telia came from a specimen in PUR
labeled "Sydow, Uredineen No. 1327", identified as Phakopsora vitis P. Sydow, and presumably an isotype
specimen of Phakopsora vitis P. Sydow. Cummins and Ramachar state that this was the only telial material
available to Arthur at that time. Following this reasoning, then, the name of the type species of Physopella as
a teleomorph genus becomes Physopella vitis (P. Sydow) Arthur (= Phakopsora vitis P. Sydow), without any
reference to Thuemen's name Uredo vitis. The type specimen of Physopella vitis (P. Sydow) Arthur is that
specimen in PUR labeled "Sydow, Uredineen No. 1327", identified as Phakopsora vitis P. Sydow. Because
that specimen is also an isotype of Phakopsora vitis P. Sydow, the result of this is that Phakopsora vitis P.
Sydow becomes a nomenclatural synonym of (it is the basionym of) Physopella vitis (P. Sydow) Arthur. If
Physopella is placed as a synonym of Phakopsora, then Physopella vitis (P. Sydow) Arthur becomes a
synonym of Phakopsora vitis P. Sydow.

The question to be resolved is which Article in the ICBN is to be followed ?: Article 59.2 or 59.6 ?
That is, whether the type species of Physopella that was SPECIFICALLY declared by Arthur, Physopella
vitis (P. Sydow) Arthur (= Uredo vitis Thuemen), MUST be followed, or that designation of a type species by
Arthur MAY (?must?) be designated as a "formal error" and Physopella vitis (P. Sydow) Arthur (=
Phakopsora vitis Sydow) becomes the type species.

If Physopella is considered to be teleomorphic, then most current authors agree that it should be
placed as a taxonomic synonym of Phakopsora. However, Ono et al. (1992), Buriticd and Hennen (1994),
Buriticd (1999), and others have already concluded that it is an anamorph genus and have published more
than fifteen anamorph species of Physopella that have specific morphological traits that characterize the
anamorph genus. If the final conclusion is that Physopella is a teleomorph genus, then a new anamorph genus
needs to be proposed to accomodate these species.

Physopella in Brazil

In the following list, accepted species names of Physopella that are anamorphs are in bold italic.
Physopella nanes that are synonyms of other anamorph genera are in italic. Names of teleomorphs are in
BOLD CAPS.

Physopella aeschynomenis (Arthur) Arthur, see Malupa vignae (Bresadola) Ono, Buriticd & Hennen
[PHAKOPSORA MEIBOMIAE (Arthur) Arthur].

Physopella apoda Buritica & Hennen, see PHAKOPSORA APODA (Hariot & Patouillard) Mains.

Physopella cameliae (Mayor) Cummins & Ramachar, sse PHAKOPSORA CAMELIAE (Arthur)
Buritica & Hennen.

Physopella cerotelioides (H. S. Jackson & Holway) Buritici & Hennen, see PHAKOPSORA
ARRABIDAEAE Buriticd & Hennen.

Physopella cherimoliae (Lagerheim) Arthur, see PHAKOPSORA NEOCHERIMOLIAE Buriticd &
Hennen.
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Physopella coccolobae (Hennings) Buriticd & Hennen,see CEROTELIUM COCCOLOBAE Buriticd &
Hennen.

Physopella compressa (Arthur & Holway) Cummins & Ramachar, see Physopella paspalicola (Hennings)
Buriticd & Hennen [PHAKOPSORA COMPRESSA (Arthur & Holway) Buriticd & Hennen].

Physopella concors Arthur, see Malupa vignae (Bresadola) Ono, Buriticd & Hennen (PHAKOPSORA
MEIBOMIAE (Arthur) Arthur).

Physopella fici (Castagne) Arthur, see Malupa fici (Castagne) Buritici (PHAKOPSORA NISHIDANA
Ito).

Physopella ficicola (Spegazzini) Buriticd & Hennen, see CEROTELIUM FICICOLA Buriticd &
Hennen.

Physopella ficina (Juel) Arthur, see Physopella ficicola (Spegazzini) Buritici & Hennen (CEROTELIUM
FICICOLA Buriticd & Hennen).

Physopella guettardae Buritica & Hennen, see UREDOPELTIS GUETTARDAE Buritica & Hennen.

Physopella ignava (Arthur) Buritica, see Physopella inflexa (Ito) Buritica & Hennen [KWEILINGIA
DIVINA (H. Sydow) Mundkur & Kheswala].

Physopella inflexa (Ito) Buritica & Hennen, see DASTURELLA DIVINA (H. Sydow) Mundkur &
Kheswala.

Physopella jaranae (Albuquerque) Buriticd & Hennen, see CEROTELIUM NUXAE Buritica & Hennen.

Physopella jueli (P. Sydow & H. Sydow) Buritica & Hennen , see PHAKOPSORA ROSSMANIAE J.
Dianese et al.

Physopella meibomiae Arthur (teleomorph described), see PHAKOPSORA MEIBOMIAE (Arthur) Arthur.
Physopella melaena Cummins & Ramachar, see PHAKOPSORA MELAENA H. Sydow.

Physopella paspalicola (Hennings) Buriticd & Hennen, see PHAKOPSORA COMPRESSA (Arthur &
Holway) Buriticd & Hennen.

Physopella phakopsoroides Cammins & Ramachar, see PHAKOPSORA PHAKOPSOROIDES (Arthur
& Mains) Buriticd & Hennen.

Physopella rectangulata (Albuquerque) Buritici & Hennen, see CEROTELIUM RECTANGULATA
Buritica & Hennen

Physopella sabiceicola (Arthur) Buritica & Hennen, sse CEROTELIUM SABICEAE Buritica & Hennen.

Physopella tecta (H. S. Jackson & Holway) Azbukina, see PHAKOPSORA TECTA H. S.Jackson &
Holway.

Physopella tocoyenae Buritici & Hennen, see PHAKOPSORA TOCOYENAE Buriticd & Hennen.
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Physopella zeae (Mains) Cummins & Ramachar, see Uredendo zeae (Cummins & Ramachar) Buritica
[PHAKOPSORA ZEAE (Mains) Buriticd].

Pleoravenelia Long, 1903,
Bot Gaz. 37: 127. 24 Feb. 1903. LECTOTYPE: to be chosen.
Pleoravenelia is no longer used as a genus. Long defined the genus as having the inner part of the
teliospores with two layers of probasidial cells (“inner teliospores in a head two-celled”) and if aecia present
with the morphology of the anamorph genus Aecidium.

Pleoravenelia hieronymi (Spegazzini) Long, see RAVENELIA HIERONYMI Spegazzini.
Pleoravenelia indigoferae (Tranzschel) Long, see RAVENELIA INDIGOFERAE Tranzschel.

Poliotelium H. Sydow,
Ann. Mycol. 20: 124. 1922. TYPE species Poliotelium iresines (Lagerheim) H. Sydow (= Uromyces iresines
Lagerheim in P. Sydow & H. Sydow, Monogr. Ured. 3: 227. 1910) on Iresine sp., Amaranthaceae, from
Ecuador.

The genus Poliotelium is no longer used. Uromyces iresines is probably macrocyclic with both aecia
and uredinia having the morphology of the anmorph genus Aecidium.

Using the morphological basis for defining life cycle stages and teliospore traits , H. Sydow defined
the genus Poliotelium as having in its life cycle only spermogonia, aecia, and telia with the teliospores one-
celled, the wall thin, colorless or only pale, with one distinct germ pore, and with the probasidium
germinating with little or no dormancy giving rise to the metabasidium. Cummins and Hiratsuka (1983), using
the ontological basis for defining life cycles, place Poliotelium as a synonym of Uromyces

Poliotelium dolichosporum (Dietel & Holway) Mains, see UROMYCES DOLICHOSPORUS Dietel &
Holway.

POROTENUS Viégas,
Bragantia 19: XCVIII (98), 1960. TYPE SPECIES Porotenus concavus Viégas. See Hennen, J. F. and H.
M. P. Sotdo (1996).

Spermogonia type 5 or 7. Aecia subepidermal in origin, erumpent, spores borne singly on pedicels,
usually radially asymmetrical, echinulate, pores equatorial or basal, usually on the incurved side. Uredinia
subepidermal in origin, erumpent; spores as the aeciospores. Telia subepidermal in origin, erumpent; spores
2-or more-celled by horizontal septa, borne singly on pedicels, each cell germinating by elongation of the
apex, with or without a differentiated pore in the wall (Cummins and Y. Hiratsuka (1983).

The type species, Porotenus concavus, occurs in Brazil on Memora (Bignoniaceae), attacks leaf
blades and stems, often causing hypertrophy and distortion. P. concavus is scarcely separable from Sorataea
on Leguminosae.

Porotenus has characters in common also with Prospodium, where three species were placed by
Cummins, but the teliospores were misfits there... Three species, previously assigned first to Puccinia and
then to Prospodium were transferred Porotenus: P. elatipes (Arth. & Holw.) Cummins and Y. Hiratsuka.
(Puccinia elatipes Arth. & Holw.), and P. permagnum (Arth. & Holw.) Cummins and Y. Hiratsuka.
(Puccinia permagna Arthur & Holway), and P. depallens (Arth. & Holw.) Cummins and Y. Hiratsuka.
(Puccinia depallens Arth. & Holw.). Two of the species are macrocyclic and two are microcyclic. The
present association may or may not be an improvement

The four species of Porotenus so far known to parasitize Memora have telial traits similar. Telia are
scattered on the abaxial side of the leaflets, subepidermal in origin, erumpent, pulvinate, 0.1-0.5mm across,
and cinnamon-brown but become whitish as the spores germinate in situ. The spores are mostly two-celled,
oblong-ellipsoid to cylindrical but often narrowed above, rounded below, somewhat constricted at the septa,
and pedicellate; the walls are uniformly 1.0-1.5 pm thick, pale cinnamon-brown to nearly colorless, and
smooth. Each probasidial cell has one germ pore at its distal end through which a metabasidium emerges on
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germination. Germination occurs without any noticeable dormancy period. Except for some overlapping
spore size differences, telial traits are not useful for identifying species of Porotenus on Memora.

Variations in anamorph traits are more useful than telia traits for characterizing these species of
Porotenus. Sori are considered as aecial if they closely encircle small patches of spermogonia and develop
from the same mycelium. In general, spermogonia and aecia are encountered much less frequently than
uredinia. Uredinia are randomly scattered singly or in small irregular groups over the abaxial side of leaflets.
They are not directly connected to spermogonia. Both aecia and uredinia are subepidermal in origin, become
erumpent, with the broken epidermis usually remaining as a partial covering over the sorus. The sori are
0.1-0.5mm across and somewhat powdery. The many loose spores produced in the sorus are chestnut-brown
in mass. Each spore breaks off of its pedicel, leaving a definite scar termed a hilum at the proximal end of the
spore. Anamorph spores are bilaterally symmetrical or radially asymmetrical, usually with a convex and a
concave side.

Using anamorph spores, the following key can help identified the four species of Porotenus and one
Uredo, that we expect will prove to be a Porotenus species, all on Memora and all from Brazil and French
Guiana.

Key to help identify Porotenus and Uredo on Memora, Bignoniaceae
1. Pores near the hilum 2
1. Pores on the sides of the spores, more or less equatorial 3
2. Each spore with one pore on its convex echinulate side, the concave side with a smooth patch
P. memorae Albuquerque
2. Each spore with two pores, both the convex and concave sides with a smooth patch
P. bibasiporulus Hennen & Sotio
3. Spore walls more or less evenly strongly echinulate without smooth patches
Uredo amapaensis Hennen & Sotio
3. Spore walls with one or two smooth patches 4
4. Wall with one smooth patch on the concave side, pores near the edge of the smooth patch
P. concavus Viégas
4. Wall with two smooth patches, one on the concave side, one on the convex side, pores in the
echinulate area of the spore P. biporus Hennen & Sotéo

POROTENUS BIBASIPORULUS Hennen & Sotido, Sida 17: 177. 1996. TYPE on Memora nodosa

(Manso) Miers, from Brazil, Goids: between Rialma and Rianopoilis, 15 July 1979, M. M. Hennen &

J. F. Hennen-79-182. (?/?,1I/11I).

On Bignoniaceae
Memora nodosa (Manso) Miers, Federal District, Goias, Minas Gerais (Hennen & Sotdo, 1996:
179).

Porotenus bibasiporulus has been reported only from Brazil.

Spermogonia and aecia on both sides of leaves in small, blackened, hypertrophied areas to more or
less Smm diam; aeciospores similar to urediniospores but averaging 30-35 um long. Uredinia on the abaxial
side of leaves, scattered, dark brown, urediniospores (31-)34-43(-48) x (14-)18-24(-25) um, mostly ellipsoid
and 22-24 pym wide with pores in the optical axis, strongly uniform and (14-)17-20 um wide with pores
lateral, thus conspicuously radially asymmetrical, wall uniformly 1.5 pm thick, chestnut-brown, echinulate
except smooth in the pore areas, pores 2, near the hilum. Telia on the abaxial side of leaves, scattered,
cinnamon-brown, felty-pulvinate, spores 2 celled (rarely 3-celled), (40-)45-55(-66) x (15-)18-23 um, mostly
nearly cylindrical except constricted at septa, wall uniformly 1-1.5 um thick, smooth, pale golden to nearly
colorless, pore apical in each cell, pedicel colorless, thin-walled, to 50 pm.

Uredo huallagensis P. Hennings (Hedwigia 43:161. 1904), on Memora sp., Tarapoto, PERU, Ule s
n., 1902 (in Ule’s exsiccata, Mycotheca brasiliensis, n. 23) also has 2 basal pores but perhaps is not
synonymous, the pigmentation being much paler and the radially asymmetry much less pronounced.

POROTENUS BIPORUS Hennen & Sotio, Sida 17: 175. 1996. TYPE on Memora flavida (A.
DeCandolle) Bureau & K. Schumann from Brazil, Para, near Belém at Mocambo Forest Preserve, 9
July 1979, J. F. Hennen & M. M. Hennen-79-153. (?/?,II/I1I).

On Bignoniaceae
Memora spp., Amapa, Federal District, Maranhdo, Minas Gerais, Pard, (Hennen & Sotdo, 1996:
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177).

Porotenus biporus has been reported only from Brazil.
Spermogonia and aecia on both sides of leaves in small blackened hypertrophied areas to more than 5 mm
diam; these may finally fall from the leaf. Aecia arranged around the spermogonia, aeciospores similar to the
urediniospores. Uredinia on the abaxial side of leaves, scattered, dark brown, urediniospores (31-)34-43(-48)
X (14-)18-24(-25) um, mostly ellipsoid and 22-24 um wide with pores in the optical axis, strongly uniform
and (14-)17-20 um wide with pores lateral, thus conspicuously radially asymmetrical, reniform with pores in
the optical axis, wall uniformly 1.5-2 pm thick, dark cinnamon-to light chestnut-brown, echinulate except on
part of the concave side near the pores, pores 2, equatorial. Telia on the abaxial side of leaves, brownish,
pulvinate, teliospores (36-)40-49 x 17-22 um, oblong-ellipsoid or more or less cylindrical, wall 1-1.5 um
thick, pale brownish to essentially colorless, smooth, pore apical in each cell, pedicel thin-walled, colorless,
usually broken short, spores germinate without dormancy.

POROTENUS CONCAVUS Viégas, Bragantia 19:XCIX. 1960. TYPE on Memora glaberrrima

(Chamisso) K. Schumman from Brazil, Minas Gerais: Sdo Jodo del Rey, 27 Sept 1948, P. Heringer

s.n. (2/?,1/IID).

On Bignoniaceae
Memora flavidula (DeCandolle) Bureau & K. Schumann, Para (Albuquerque, 1971: 148; IAN-
755).

Memora glaberrima (Chamisso) K. Schumann, Minas Gerais (Viégas, 1960:XCIX).

Porotenus concavus has been reported only from the type.

Spermogonia and aecia unknown (or not recognized). Uredinia on both sides of leaves closely
grouped on distorted parts of the plant, appearing to be locally systemic, cinnamon-brown, pulverulent,
without paraphyses, urediniospores asymmetrical, (25-)28-35(-40) x (22-)24-26(-28) um with pores in the
optical section, ellipsoid, (18-)20-22 um wide with pores in the optical axis, reniform, wall (1.5-)2-2.5 um
thick, cinnamon-brown or the concave side paler basally, echinulate except the concave side, pores 2,
equatorial or slightly below. Telia mostly on the abaxial side of leaves, pale brown, pulvinate, spores variable
in length, (48-)53-75(-82) x (14)15-18(-21) um, mostly cylindrical, wall 0.5-1 um thick, smooth, tinted
brownish to essentially colorless, each cell germinating apically through a large pore or clearly differentiated
area, pedicel slender, colorless, to at least 75 um long but may be broken shorter.

It is possible that what are described as uredinia may be aecia but spermogonia, if present, are masked by the
profuse sporulation.

POROTENUS MEMORAE F. Albuquerque, Pesq. Agrope. Bras. Ser. Agron. 6: 139. 1971. TYPE on
Memora consanguinea Bureau & K. Schumman from Brazil, Para: Belém, 12 Aug 1963, F.
Albuquerque s.n. (2/?,JI/III).

On Bignoniaceae
Memora allamandiflora Bureau ex Bureau & K. Schumann, Amazonas (PUR-F18821).

Memora axillaris Bureau & K. Schumann, Minas Gerais (PUR-F18820).

Memora consanguinea Bureau & K. Schumann, Para (Albuquerque,1971: 148; TAN-621).

Memora peregrina (Miers) Sandwith, Sao Paulo (IBI-13816).

Porotenus memorae has been reported also from French Guiana.

Spermogonia mostly on the adaxial side of leaves in discolored and sometimes slightly
hypertrophied areas. Aecia on both sides of leaves around the spermogonia, brown, aeciospores (30-)35-45(-
52) x (12-)17-21(-23) um, pedicellate, asymmetrical (variably so), mostly ellipsoid in one view, reniform
(often strongly curved) in the other view, wall 1.5-2 um thick, near chestnut-brown, echinulate except the
concave side, pore 1 near the hilum. Uredinia scattered, otherwise and the urediniospores similar to the aecia.
Telia on the abaxial side of leaves, pale brownish, teliospores (33-)40-50(-55) x 18-22 um, oblong-ellipsoid
or more or less cylindrical, wall 1.5 pm thick, slightly thicker at the pores, smooth, nearly colorless, pore
apical in each cell; germination occurs without dormancy.

PROSPODIUM Arthur,
J. Mycol. 13: 31. 1907. TYPE SPECIES: Prospodium appendiculatum (Winter) Arthur (= Puccinia
appendiculata Winter, see below). Uropyxidaceae.
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Spermogonia subcuticular in origin, type 7. Aecia subepidermal in origin, erumpent, aeciospores
borne singly on pedicels, mostly echinulate. Uredinia subepidermal in origin, erumpent in some species or
substomatal in origin then emerging through stomata to sporulate above the leaf surface, i.e. suprastomatal,
usually with peripheral paraphyses, the suprastomatal species basket-like with sporogenous cells at the bottom
and paraphyses on the rim; urediniospores borne singly on pedicels, mostly echinulate, some radially
asymmetrical, the wall simple or with an outer pale, hygroscopic layer, pores 2, equatorial. Telia as the
uredinia of the species; or if microcyclic always subepidermal in origin, erumpent and associated with
spermogonia, spores 2-celled by horizontal septum, borne singly on pedicels which often are appendaged
basally, spore wall usually pigmented, often obviously bilaminate and usually echinulate or verrucose, or in a
few species pale or colorless and smooth, germ pore 1 in each cell, metabasidium external.

Because all of the nearly 70 species of Prospodium are native to the Americas and more than half of
the species occur in Brazil, we include a key and other information about all of the species.

Much of the data given here for Prospodium comes from an unpublished monograph of the
Uropyxicadeae by Hennen and Cummins.

The classic monograph by Cummins (1940) is the starting point for all taxonomic research on
Prospodium. All of the Prospodium species are autoecious, most are long cycled, some are microcyclic, and
all are native to the Americas. About 60 species infect hosts in the Bignoniaceae and eight species infect
Verbenaceae. At least three species reported from Africa, and one from India have been misplaced in
Prospodium.

In Prospodium aecia are never suprastomatal although the uredinia of the same species may be.
Telia of microcyclic species are always subepidermal in origin and erumpent as the aecia of the putative
parental species, which may produce suprastomatal telia.

Three informal groups of species were recognized by Cummins (1940) based on soral traits and
kind of life cycle:

1) Euprospodium - the aecia, uredinia and telia are subepidermal in origin and erumpent, a group of
about 30 species;

2) Cyathopsora - the aecia are subepidermal in origin and erumpent, but the uredinia and telia are
suprastomatal, a group of about 15 species characterized by a sorus that develops as a minute basket-like or
disk-like structure from hyphae that emerge through stomata (suprastomatal). The structure of these
suprastomatal sori provides the basis for the anamorph genus Canasta Hennen et al.

3) Nephlyctis - microcyclic, only spermogonia and telia are produced, a group of about 15 species.
Despite such apparently divergent morphology as subepidermal versus suprastomatal sori the species
obviously are closely related.

Three groups of urediniospores have been identified based on structural traits of the walls:

1. walls not two-layered,

2. walls two layered, the outer layer with a circular row of spines or minute rods oriented from pole
to pole, these spores termed unicapitate because the ring at the apex of the spore appears as a little cap when a
spore is oriented with the ring in the optical axis, and

3. wall two layered the outer layer similar to number 2 but the ring divided at the apex of the spore to
form a crown-like sculpture. This trait is referred to as bicapitate in the older literature because the crown
appears as two caps when a spore is oriented with the ring in the optical axis. The aecia are never
suprastomatal although the uredinia of the same species may be.

About half of the species are characterized by teliospores with pedicels that have appendages that
presumably function to help disperse the spores by attaching to minute arthropods.

Four species of Prospodium have teliospores with smooth walls: P. aequinoctialis on Cydista from
West Indies; P. cumminsii on Amphilophium from Venezuela; P gentryi on Parmentiera from Central
America, and Florida; P. laevigatum on Mansoa from Brazil; and P. venezuelanum on ? Tabebuia from
Venezuela.
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Number of species of Prospodium on different host genera of Bignoniaceae in the Americas and Brazil

Genus Americas Brazil Genus Americas Brazil

1. Amphilophium 5 1 11. Parmentiera 1 0
2. Anemopaegma 4 2 12. Pithecoctenium 6 2
3. Arrabidaea 3 1 13. Pleonotoma 3 1
4. Clytostoma 2 2 14. Pyrostegia 2 1
5. Couralia 1 0 15. Sparattosperma 1 0
6. Cremastus 1 1 16 Stizophyllum 2 1
7. Cydista 2 0 17. Tabebuia 9 5
8. Lundia 2 2 18. Tecoma 7 2
9. Mansoa 4 1 19. Tynanthus 1 0
10. Memora 2 0 20. Undetn. 4 5

21. Cuspidaria 1

22. Bignonia 1

Number of species of Prospodium on different genera of Verbenaceae in the Americas

Genus Americas Brazil
1. Alloysia (Lippia) 6 4
2. Lantana 1 1

HOST GENUS/PROSPODIUM SPECIES INDEX OF SPECIES REPORTED FROM BRAZIL

Each species name is followed by its author(s), host genus, host family, and abreviations indicating supposed

life cycles, some morphological traits, and if known only from the type, or if known only from Brazil.
EXPLANATION OF ABREVIATIONS:

1. Ontogenic life cycle stages are in parentheses ( ) : 0/ = spermogonia; /I, = aecia; ,II/ = uredinia; /III =

telia; -/ OR /- = stage not produced; ?/ = stage unknown but probably produced. All stages for a

species that are known may not all be known from Brazil.

2. Morphology: Anamorph spores: ¢ = catenulate, p = pedicellate, e = echinulate, re = reticulate, v =
verucose, s = sessile.

3.. KOFT = known only from the type (names). KOFB = known only from Brazil (names). 3C =
known from three cerrados in Sao Paulo (names).

BIGNONIACEAE

Amphilophium

PROSPODIUM PITHECOCTENII (Pazschke) Cummins, also on Pithecoctenium (0/Ipe,IIpe/III).

Anemopaegma

PROSPODIUM ANEMOPAEGMATIS (P. Hennings) Cummins (0/1,?/III). Euprospodium,
unicapitate.

PROSPODIUM EVERNIUM H. Sydow (?/?,II/III) Cyathopsora, unicapitate. KOFT

Arrabidaea

PROSPODIUM ARRABIDAEAE H. S. Jackson & Holway (0/-,~/IIT) Nephlictis.

Bignonia (? Macfadyena)

PROSPODIUM BIGNONIACEARUM (Spegazzini) Cummins (2/?,II/IIT) Cyathopsora, subcoronate.

Clytostoma

PROSPODIUM BIGNONIACEARUM (Spegazzini) Cummins also on Bignonia (?/? JI/IIT)
Cyathopsora, subcoronate.

PROSPODIUM SINGERI Petrak (0/Ipe,?IIpe/III) Euprospodium.

Cremastus

PROSPODIUM CREMASTUM H. S. Jackson & Holway (O/-,-/IIT) Nephlyctis. KOFT

Cuspidaria

Prospodium festivum H. Sydow only an anamorph

Lundia

PROSPODIUM CYATHIFORME Cummins (0/LII/IIT) Cyathiform, Unicapitate.

PROSPODIUM LUNDIAE H. S. Jackson & Holway (0/-,-/II). KOFT

Mansoa

PROSPODIUM LAEVIGATUM Hennen & Sotao (0/1,?/IIT) Cyathopsora. KOFT
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Pithecoctenium

PROSPODIUM HOLWAYT H. S. Jackson (?/2,II/III) Euprospodium, coronate.

PROSPODIUM PITHECOCTENII (Pazschke) Cummins (0/Ipe,IIpe/I1I).

Pleonotoma

PROSPODIUM ANOMALUM H. S. Jackson & Holway (?/?,II/III) Euprospodium, coronate. 3C

Pyrostegia

PROSPODIUM IMPOLITUM H. S. Jackson & Holway (0/Ipe,IlIpe/IIl) Cyathopsora. KOFB

Stizophyllum

PROSPODIUM STIZOPHYLLI H. S. Jackson & Holway (O/-,-/III) Nephlyctis. KOFB, 3C

Tabebuia

Canasta tabebuiae (Kern) Sotdo & Hennen

PROSPODIUM BICOLOR F. A. Ferreira and J. Hennen (0/LII/IIT) Cyathopsora, unicapitate.

PROSPODIUM PALMATUM H. S. Jackson & Holway on Tecoma (?/?,II/III). KOFB

PROSPODIUM TABEBUIICOLA Hennen & Cummins, sp nov. var. TABEBUIICOLA (?/?,II/I1I)
Cyathoform, coronate.

PROSPODIUM TABEBUIICOLA Hennen & Cummins, sp nov. var. MELGACENSIS Sotdo &
Hennen var. nov. on Tabebuia, (?/?,II/III) Cyathoform, coronate.

PROSPODIUM TECOMICOLA (Spegazzini) H. S. Jackson & Holway (0/Ipe,IIpe/III) Cyathiform,
unicap (0/LIVIII). 3C

Tecoma

PROSPODIUM APPENDICULATUM (Winter) Arthur, var APPENDICULATUM (0/LII/III)
Euprospodium, unicapitate. 3C

PROSPODIUM ELEGANS (Schroeter) Cummins (O/-,-/IIT) Nephlyctis.

Genus undetermined

PROSPODIUM AMAPAENSIS Hennen & Sotéo (2/?,II/IIT) Cyathopsora, coronate. KOFT

PROSPODIUM ANOMALUM H. S. Jackson & Holway on Pleonotoma (?/?,I1/II1) Euprospodium,
coronate. 3C

PROSPODIUM APPENDICULATOIDES (P. Hennings) Cummins (?/?,II/III) Euprospodium,
coronate.

PROSPODIUM COMPRESSUM (Dietel) Cummins (O/-,-/III) Nephlyctis.

PROSPODIUM ELEGANS (Schroeter) Cummins on Tecoma (O/-,-/III) Nephlyctis.

VERBENACEAE

Lantana

PROSPODIUM TUBERCULATUM (Spegazzini) Arthur (?/?,II/IITI) Euprospodium.. 3C
Lippia

PROSPODIUM LIPPIAE (Spegazzini) Arthur (2/?,II/I1I).

PROSPODIUM PARAGUAYENSE (Spegazzini,) Spegazzini (?/?,II/III). 3C
PROSPODIUM PERUVIANUM (P. Sydow & H. Sydow. ) Arthur (?/?,II/III).
PROSPODIUM VONGUNTENII (Mayor) Dietel on (?/2,II/II) Euprospodium.

Alphabetical list of species of Prospodium reported from Brazil (all on Bignoniaceae unless marked on

Verbenaceae)

1. PROSPODIUM AMAPAENSIS Hennen & Sotdo on unidentified Bignoniaceae (?/?,II/IIT)
Cyathopsora, coronate. KOFT

2. PROSPODIUM ANEMOPAEGMATIS (P. Hennings) Cummins on Anemopaegma (0/1,?/11I).
Euprospodium, unicapitate.

3. PROSPODIUM ANOMALUM H. S. Jackson & Holway on Pleonotoma (?/?,II/I1I) Euprospodium,
coronate. 3C

4. PROSPODIUM APPENDICULATOIDES (P. Hennings) Cummins on unidentified Bignoniaceae
(2/?,II/II1) Euprospodium, coronate.

5. PROSPODIUM APPENDICULATUM (Winter) Arthur, var APPENDICULATUM on Tecoma

(0/LII/IIT) Euprospodium, unicapitate. 3C
. PROSPODIUM ARRABIDAEAE H. S. Jackson & Holway on Arrabidaea (O/-,-/1II) Nephlictis.
. PROSPODIUM BICOLORF. A. Ferreira and J. Hennen on Tabebuia (0/LII/III) Cyathopsora,

N A
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unicapitate.

8. PROSPODIUM BIGNONIACEARUM (Spegazzini) Cummins on Bignonia (?/?,II/III) Cyathopsora,
coronate.

9. PROSPODIUM BRACHYPODUS Hennen & Cummins on Pithecoctenium (0/1,-/1II). KOFT

10. PROSPODIUM COMPRESSUM (Dietel) Cummins on undetermined Bignoniaceae (O/-,-/III)
Nephlyctis.

11. PROSPODIUM CREMASTUM H. S. Jackson & Holway on Cremstus((O/-,-/I1II) Nephlyctis. KOFT

12. PROSPODIUM CYATHIFORME Cummins on Lundia (0/LII/III) Cyathiform, Unicapitate.

13. PROSPODIUM ELEGANS (Schroeter) Cummins on Tecoma (O/-,~/I1I) Nephlyctis.

14. PROSPODIUM EVERNIUM H. Sydow on Anemopaegma (2/?,II/IIT) Cyathopsora, unicapitate.
KOFT

15. PROSPODIUM HOLWAYTI H. S. Jackson on Pithecoctenium (?/?,II/II1) Euprospodium, coronate.

16. PROSPODIUM IMPOLITUM H. S. Jackson & Holway on Pyrostegia (0/Ipe,IIpe/III)
Cyathopsora. KOFB

17. PROSPODIUM LAEVIGATUM Hennen & Sotido on Mansoa (0/1,2/111) Cyathopsora. KOFT

18. PROSPODIUM LIPPIAE (Spegazzini) Arthur on Lippia, Verbenaceae (?/?,II/III).

19. PROSPODIUM LUNDIAE H. S. Jackson & Holway on Lundia (0/-,-/III). KOFT

20. PROSPODIUM PALMATUM H. S. Jackson & Holway on Tecoma (2/?,II/III). KOFB

21. PROSPODIUM PARAGUAYENSE (Spegazzini,) Spegazzini on Lippia (2/?,II/III). 3C

22. PROSPODIUM PERUVIANUM (P. Sydow & H. Sydow. ) Arthur on Lippia (?/?,II/III).

23. PROSPODIUM PITHECOCTENII (Pazschke) Cummins on Pithecoctenium (0/Ipe,IIpe/III).

24. PROSPODIUM SCITULUM Hennen & Cummins, sp. nov., in edit. on Tabebuia (0/1,II/III)
Cyathopsora, coronate.

25. PROSPODIUM SINGERI Petrak on Clytostoma (0/Ipe,?1Ipe/III) Euprospodium.

26. PROSPODIUM STIZOPHYLLI H. S. Jackson & Holway on Stizophyllum (O/-,-/11T) Nephlyctis.
KOFB, 3C

27. PROSPODIUM TABEBUIICOLA Hennen & Cummins, sp nov. var. TABEBUIICOLA on
Tabebuia (?/?,II/III) Cyathoform, coronate.

28. PROSPODIUM TABEBUIICOLA Hennen & Cummins, sp nov. var MELGACENSIS Sotio &
Hennen var. nov. on Tabebuia, (?/?,II/IIT) Cyathoform, coronate.

29. PROSPODIUM TECOMICOLA (Spegazzini) H. S. Jackson & Holway on Tabebuia (0/Ipe,IIpe/III)
Cyathiform, unicap (0/LII/III). 3C

30. PROSPODIUM TUBERCULATUM (Spegazzini) Arthur on Lantana, Verbenaceae (?/?,II/11I)
Euprospodium.. 3C

31. PROSPODIUM VONGUNTENII (Mayor) Dietel on Lippia, Verbenaceae (?/?,II/III)
Euprospodium.

Key to help identify the species of Prospodium (all in the Neotropics, all on Bignoniaceae or Verbenaceae)
A§ Euprospodium aecia, uredinia and telia subepidermal in origin, erumpent, species on Verbenaeceae.
B§ Euprospodium aecia, uredinia and telia subepidermal in origin, erumpent, species on Bignoniaceae.
C§ Cyathopsora aecia subepidermal in origin, erumpent, uredinia and telia suprastomatal, usually basket-like, all species
on Bignoniaceae.
D§ Nephlyctis microcyclic, only spermogonia and telia, species on Verbenaceae
E§ Nephlyctis microcyclic, only spermogonia and telia, species on Bignoniaceae

A§ Euprospodium: species on Verbenaeceae.
1. Teliospore wall verrucose or pseudoreticulate 1. P. tumefaciens (Alloysia, Argentina).
1. Teliospore wall echinulate or verrucose-echinulate.
2. Teliospore pedicel with obvious basal appendages.
3. Appendages simple or little branched
3. Appendages conspicuously branched.
4. Teliospores mostly 46-53 umlong . .
4. Teliospores mostly less than 45 um long
5. Teliospores mostly 41-45 x 28-32 um
5. Teliospores mostly 35-42 x 23-26 pum
2. Teliospore pedicel unadorned or usually so.

2. P. vonguntenii (Lippia, Brazil, Colombia).

3. P. tuberculatum (Lantana, Neotropics).
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6. Urediniospores 22-26 x 19-25 um, spines spaced 2.5-3.5 6. P. perodiosum (Lippia Brazil, Uruguay).
6. Urediniospores 20-24 x 18-20 um, spines spaced 3-4 um_________| 7. P. peruvianum (Lippia, Brazil, Peru).
B§ Euprospodium: species on Bignoniaceae.
1. Urediniospore wall simple, non-laminate (See below for 2'nd and 3'rd number 1 choice)
2. Teliospore wall simple, non-laminate.
3. Teliospore wall smooth .
3. Teliospore wall echinulate.
4. Teliospore finely echinulate, pedicel usually broken
NEAr SPOTC .
4. Teliospores strongly echinulate, pedicel persistent

8. P. aequinoctialis (Cydista, West Indies).

20. P. memorae (Memora, Peru).
9. P. singeri (Clytostoma, Brazil, Uraguay,

Argentina).

2. Teliospore wall bilaminate with pale outer layer.
5. Teliospore pedicel with warted basal area ...

5. Teliospore pedicel with basal appendages.
6. Urediniospores 24-30 x 20-25 um, wall 2-3 um thick

10. P. pithecoctenii (Pithecoctenium, Neotropics).

11. P. amphilophii (Pithecoctenium, see P.
cordobense, Mexico).

6. Urediniospores 21-24 x 16-20 um, wall 1.5-2 um thick

Argentina, Mexico).

1. Urediniospore wall bilaminate, unicapitate.
7. Teliospore pedicel with 3 or more whorls of appendages ... 13. P. appendiculatum (Tecoma, Neotropica).
7. Teliospore pedicel with fewer appendages. (see below for 3rd choice).

8. Teliospores mostly 40-45 um long wall 3-4 pm thick.
9. Lower teliospore pore next to hilum ...
9. Lower teliospore pore midway or above

14. P. aculeatum (Tecoma, Ecuador).
15. P. abortivum (Tecoma, West Indies, Central

America).

8. Teliospores shorter, wall thinner.
10. Teliospores 34-42 um long; urediniospores 31-35 um long __16. P. araguatum (?Tabebuia, Venezuela).
10. Teliospores less than 38 um long; urediniospores less than 30 um long.
11. Teliospore wall bilaminate 17. P. tynanthi (Tynanthus, Bolivia).
11. Teliospore wall simple_ . 18. P. medusae (Pithecoctenium, Paraguay).
7. Teliospore pedicel simple, without basal appendages.
12. Lower pore of teliospore next to the hilum_ ...
12. Lower pore of teliospore 1/3 or more above hilum.
13. Teliospores conspicuously, sparsely echinulate_ 20. P. mexicanum (Tecoma, Mexico) .
13. Teliospores finely echinulate.
14. Teliospores mostly 38-42 um long.

19. P. anemopaegmatis (Anemopaegma, Brazil).

15. Urediniospores mostly 24-27 umlong . 21. P. memorae (Memora, Peru).
15. Urediniospore mostly 34-39 umlong . . 22. P. fimbriatum (Pleonotoma, Brazil).
14. Teliospores mostly 37-48 umlong_ . . | 23. P. laevissimum (Anemopaegma, Pyrostegia,

Paraguay, Trinidad, Belize).

1. Urediniospore bilaminate, coronate (bicapitate)
16. Teliospore wall simple or obscurely bilaminate.

17. Teliospore pedicel always broke short_______ ... 24. P. holwayi (Pithecoctenium, Brazil).
17. Teliospore pedicel persistent, usually long.
18. Teliospores mostly 28-34 umlong . . . . .| 25. P. appendiculatoides (host undetermined, Brazil)
18. Teliospores mostly more than 40 pm long.
19. Aculeae superficial on outer urediospore wall ____________. 26. P. cydistae (Cydista, Guatemala).
19. Aculeae embedded in matrix of outer wall 27. P. anomalum (Pleonotonum, Brazil).
16. Teliospore wall obviously bilaminate.
20. Teliospore wall tugoSe. 28. P. irregulare (Pleonotoma, Trinidad).
20. Teliospore wall echinulate . 29. P. praeclarum (host undetermined, Ecuador).

C§ Cyathopsora: all species on Bignoniaceae
1. Urediniospore wall simple, not laminate, see two more choices below
2. Teliospores vertically septate, diorchidoid 30. P. vertiseptum (Amphilophium, Mexico).
2. Teliospores horizontally septate

3. Teliospore wall smooth, pedicels to 350 umlong_ .. . .. 31. P. cumminsii (Amphilophium, Venezuela).
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3. Teliospore wall echinulate, pedicels to 50-65 um long
4. Urediniospores 24-28 um long, paraphyses dark brown _______ 32. P. bahamense (Tabebuia, Bahamas).
4. Urediniospores 32-37 um long, paraphyses golden brown
1. Urediniospore wall bilaminate, unicapitate
5. Teliospores smooth, colorless, septum vertical, telia without paraphyses
33. P. gentryi (Parmentiera, Guatemala, Mexico,
Florida).
5. Teliospores echinulate or verrucose, septum horizontal. telia with paraphyses.
6. Teliospore pedicel breaking near hilum
7. Sori long, trumpet-like, to 200 ymor longer ... .. 34. P. tubaeformis (Tabebuia, Brazil).
7. Sori shorter, merely dish or cup-like ... 35. P. cyathiforme (Lundia, Brazil).
6. Teliospore pedicel long. persistent
8. Teliospores of two size classes and colors . .. .
8. Teliospores relatively uniform in sizes and color
9. Teliospore pedicels with 3-5 whorls of appendages . 37. P. perornatum (Tabebuia, Argentina, Mexico).
9. Teliospore pedicels with 1 or 2 whorls.
10. Teliospores mostly 36 um long or shorter.
11. Urediniospores mostly 22-26 umlong. .. . 38. P. palmatum (Tabebuia, Brazil).
11. Urediniospores mostly 30-35 um long 39. P. tecomicola (Tabebuia, Brazil, Honduras).
10. Teliospores mostly 38 um long or longer.
12. Umbo over teliospore pores poorly defined

36. P. bicolor (Tabebuia, Brazil, Trinidad).

Florida)
12. Umbo over teliospore pores conspicuous.
13. Urediniospores mostly 28-33 um long . 41. P. impolitum (Pyrostegia, Brazil)
13. Urediniospores mostly 32-37 um long
1. Urediniospore wall bilaminate, coronate (bicapitate)
14. Teliospores mostly 46-54 um long, verrucose 43. P. couraliae (Couralia, Costa, Rica, Belize,

_____________________________ Mexico).

14. Teliospores mostly less than 45 um long, echinulate or smooth
15. Teliospores echinulate.
16. Teliospore pedicel unadorned .
16. Teliospore pedicel with some appendages basally.

17. Appendages unbranched, short, few 45. P. bignoniacearum (? Bignonia sp., Paraguay).
17. Appendages branched, in 2 or 3 whorls____________. . 46. P. scitulum (Tabebuia, Brazil).
15. Teliospores smooth.
18. Teliospores mostly 28-35 x 17-21 um__________ . 47. P. laevigatum (Mansoa, Brazil).
18. Teliospores mostly 24-30 x 19-23 um__________ . 48. P. venezuelanum (Tabebuia, Venezuela).

D§ Nephlyctis: species on Verbenaceae
49. P. conjunctum (Lippia, Guatemala).
E§ Nephlyctis: on Bignoniaceae.
50. P. stizophylli (Stizophyllum, Brazil).
51. P. cremastum (Cremastus, Arrabidaea, Brazil).

1. Teliospores obviously rugose-reticulate_________. . |
1. Teliospores with verrucae often united in short series ..

1.Teliospores echinulate, aculeate, or verrucose-echinulate.
2. Teliospore septum typically vertical.
3. Teliospore wall simple, spores 27-33 umlong . ...
3. Teliospore wall bilaminate, spores 37-44 pm long
2. Teliospore septum typically horizontal.
4. Wall simple or bilamination obvious only at septum and over the pores.
5. Umbos over pores scarcely differentiated.

52. P. perelegans, (Amphilophium, Paraguay).
53. P. haplophylli (Amphilophium, Peru).

6. Spores mostly 35-43 umlong. 54. P. elegans (Tecoma, Argentina, Peru).
6. Spores mostly 28-33 umlong. 55. P. transformans (Tecoma, Cent. Amer., West
Indies, Florida).
6. Teliospores 31-43 x 22-30 um 755A. P. compressum (Undetermined, Brazil).
5. Umbos over pores clearly differentiated.
7. Umbos smooth_ 56. P. trinidadense (Mansoa, Trinidad).

7. Umbos echinulate or as the remainder of spore.
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8. Pedicel usually adorned basally, to 45 umlong . 57. P. mansoae (Mansoa, Brazil).
8. Pedicel unadorned, broken short.
9. Infection causing deformation of branches, leaves_______. 58. P. destruens (unidentified, Brazil).
9. Infection not causing obvious distortion.
10. Spores mostly 32-37 umlong . 59. P. minasense (Sparattosperma, Brazil).
10. Spores mostly 37-44 umlong . 60. P. lundiae (Lundia, Brazil).
4. Wall typically bilaminate throughout.
11. Spores of two size classes._______ ] 61. P. arrabidaeae (Arrabidaea, Brazil).
11. Spores of a single size class.
12. Wall sculpture tending to merge in ridges________________ .. 51. P. cremastum (Cremastus, Arrabidaea, Brazil).
12. Wall sculpture echinulate.
13. Pedicel to 45 pm long, adorned basally . 57. P. mansoae (Mansoa, Brazil).
13. Pedicel broken short, unadorned.
14. Echinulae spaced 2-2.5 um | 62. P. puttemansii (Pithecoctenium, Brazil).

14. Echinulae spaced 3-7 um 63. P. costaricensis (Stizophyllum,

Panama, Costa Rica).

Species of Prospodium on Tabebuia reported from Brazil

PROSPODIUM BICOLORF. A. Ferreira & J. Hennen (0/LII/IIT) Cyathopsora,
unicapitate. Brazil

PROSPODIUM SCITULUM Hennen & Cummins, sp. nov., in edit. (0/LII/III)
Cyathopsora, coronate. Brazil

PROSPODIUM TABEBUIICOLA Hennen & Cummins, sp nov. var. TABEBUIICOLA
(2/?,II/TII) Cyathoform, coronate. Brazil

PROSPODIUM TECOMICOLA (Spegazzini) H. S. Jackson & Holway (0/Ipe,IIpe/III)
Cyathiform, unicap (0/LII/III). 3C Brazil

KEY TO THE SPECIES OF PROSPODIUM ON TABEBUIA IN THE AMERICAS
1. Uredinia and telia not suprastomatal nor basket- nor nest-like but breaking through the
epidermis; known only from the type on Bignoniaceae, ? Tabebuia sp. (Venezuela)
1. P. araguatum Kern & Thurston.

1.Uredinia and telia suprastomatal, basket- or nest-like 2
2.Urediniospore wall not bilaminate nor capitate; known only from the type on 7. bahamensis
(Bahamas) 2. P. bahamense Arthur.
2. Urediniospore wall bilaminate, either apically bi- or unicapitate 3
3.Urediniospore wall apically unicapitate 4
3. Urcdiniospore wall apically bicapitate 8

4. Telospore pedicels with 3-5 whorls of branched appendages; on T. avellanedae (the type,
Argentina), T. chrysantha and T. palmeri (Mexico)
3 P. perornatum H. Sydow
4. Teliospore pedicels with 0-2 whorls of dichotomously branched, irregularly palmate, or
globoid appendages 5
5. Teliospores (38-)40-47(-49) x (27-)30-33(-35) iun; wall 4-7 um thick, not bilaminate; on 7.
guayacan (U.S.A., Florida), T. lepidota (the type) and T. sauvalei (Cuba), and T. lucida
(Puerto Rico) 4. P. plagiopus (Mont.) Arthur
5. Teliospores 27-36(38) x 20--27(-28) um, walls 1--4(-5).um thick except P. couraliae, bilaminate
or not 6
6. Teliospores usually a mixture of darker and sligbtly larger chestnut-brown and lighter
and slightly smaller golden-brown ones; wall not bilaminate; aculeae distinct and
more widely spaced; pedicels with (0-)1-2 whorls of short irregularly dichotomously
branched appendages, on T. serratifolia (Trinidad and Brazil)
5. P. bicolor A. Ferreira & J. Hennen
6. Teliospores mostly uniformly chestnut-brown; wall bilaminate, especially at pores and
septum; outer layer paler, aculeae closely spaced or merging to pseudoreticulations;
pedicel with (0-)1-2 pairs of irregular knob- or palm-likce appendages 7
7. Teliospore walls more or less evenly echinulate, usually obviously bilaminate throughout; outer
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layer pale brown to nearly hyaline; inner layer chestnut-brown; pedicel with a pair of
irregularly echinulate or toothed protaberancaer, on 7. alba (Brazil), T. heterochicha
(Honduras), T. ochracea (Brazil, Paraguay, the type, Venezuela), T. serratifolla (Brazil), and
on undetermined 7. sp. (Brazil) 6. P. tecomicola (Spegazzini) H. S.
Jackson & Holway
7. Teliospore walls echinulate, verrucose-rugose, to pseudoreticulate, obviously bilaminate only
over the pores and at the septum; pedicel with a pair of palmate or digitately enlarged app
known only on T. aff. rufescens (Brazil, type from Pocas de Caldas, MG.)
7. P. palmatum H. S. Jackson & Holway
8. Teliospores 46-54 um long; wall verrucose, 4-5 pm thick on sides, not laminate; pedicel
45-75 pm long, with (0-) 1-2 whorls of appendages; on T. pentaphylla (Mexico,

Belize, Costa Rica, type 8. P.couraliae H. Sydow
8. Teliospores 23-43 um long; wall 2--4 pm thick; pedicels less than 45 urn long, without
appendages 9

9. Teliospores echinulate, 33-43 pm long; wall bilaminate; pore apical in the upper cell and next to
the pedicel in the lower cell; on T. pentaphylla (Puerto Rico, type), and T. platyantha
(Dominican Republic) 9. P. tabebuiicola Cummins & Hennen, ined.
(P. tabebuae Kern, an illegitimate binomial based on a. uredinial.anamorph).

9. Teliospores smooth, (23-)24--30(-34) um long; wall not laminate; pores apical in each cell; known
only from the type on 7. pentaphylla or T. hypolepra (Venezuela)

10. P. venezuelanum Kern

PROSPODIUM AMAPAENSIS Hennen & Sotdo, Sida 17: 180. 1996. TYPE on unidentified woody

vine genus of Bignoniaceae from Brazil, Amapa: ca 10 km W of Mazagdo, ca 40 km SW of Macapa,

14 Nov 1987, Hennen & Sotdo-87-120. (?/?,II/III) Cyathopsora, coronate.

Prospodium amapensis has been reported only from the type. New collections are needed to
determine if this rust still occurs in Brazil.

Spermogonia and aecia unknown. Uredinia scattered on adaxial side of leaflets, suprastomatal, 0.2-
0.5mm across, brown, pulverulent; sori composed of a circular basal peridium surmounted with paraphyses
around the margin, paraphyses 31-40 x 6-9 um; urediniospores 21-30 x 19-29 um; globoid to broadly
ellipsoid, wall 1-1.5 um thick, yellowish-brown incompletely two-layered, the outer layer forming a
longitudinal ring of irregularly interconnected spines, the ring divides distally to form a low crown (Cummins
& Hiratsuka 1983, use the term "bicapitate" for this trait). The area of the lateral walls between the ring has
widely spaced spines and two equatorial and opposite germpores. Telia like the uredinia but light chestnut
brown; teliospores 37-47 x 24-29 pum, broadly ellipsoid, broadly rounded above and below, with a small
umbo above and slightly constricted at the septum; wall evenly 2-3 um thick, ehinulate with echinulae
irregularly and widely spaced with echinulae sometimes basally interconnected; pore apical in upper cell and
near the pedicel in the lower cell; pedicel usually with appendages and broken near spore.

Prospodium amapensis belongs to a group of six other species of Prospodium that are characterized
by urediniospores that have an apical corona [ coronate (bicapitate)] and the uredinial and telial sori are
suprastomatal and basket-like. Teliospores have cell walls that are light chestnut-brown, have widely spaced
echinulae that are sometimes interconnected basally, and pedicels that are usually without appendages.

Prospodium amphilophii (Dietel & Holway) Arthur. Jackson (1932) reported this species from several
collections on Pithecoctenium sp. made by Holway from Brazil but Cummins (1940) reidentified all
of them as Prospodium pithicoctenii. Prospodium amphilophii is now regarded as a synonym of
Prospodium cordobense (P. Hennings) Cummins and has been reported only from Argentina and
Mexico.

PROSPODIUM ANEMOPAEGMATIS (P. Hennings) Cummins, Lloydia 3: 30. 1940. (0/L,2/11I).
Euprospodium, unicapitate.
= Puccinia anemopaegmatis P. Hennings, Hedwigia 48: 2. 1908. TYPE on Anemopaegma
prostratum DeCandolle from Brazil: Sdo Paulo: March 1903, Puttemans-682.
On Bignoniaceae
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Anemopaegma prostratum DeCandolle , Sdo Paulo(Cummins, 1940: 30; IBI-3713; Puttemans-
682).

Prospodium anemopaegmatis has been reported only from two collections, both made in the early
1900's in Sdo Paulo. New collections are needed to determine if this rust still occurs in Brazil.

The sori associated with spermogonia had both teliospores and anamorph spores. The latter are
assumed to be aeciospores.

Spermogonia on both sides of leaves, few in groups. Aecia not seen but aeciospores present in the
telia (28-)30-37(-40) x (26-)28-32(-35) um with pores in face-view, variable but mostly globoid or obovoid,
wall bilaminate, the outer layer unicapitate, colorless, 2.5-3.5(-4) um thick, aculeate with embedded
bacilliform papillae or rods, the inner wall 2.5-3 pm thick, near chestnut-brown, pores 2 equatorial in slightly
flattened, sparsely echinulate sides that lack the outer wall. Uredinia not seen and probably not produced.
Telia on both leaf surfaces and on fruits, surrounding the spermogonia, subcuticularin origin, cinnamon-
brown, with occasional colorless, flexuous, thick-walled paraphyses; teliospores variable in size, mostly (32-
)36-44(-48) x (22-)24-29 um, oblong-ellipsoid, not or scarcely constricted at septum, wall non-laminate but
somewhat paler toward the exterior, 2.5-3 um thick at sides, chestnut-brown, 4-6(-7) um and more or less
colorless over pores, echinulate with small, low cones spaced (2-)2.5-3.5(-4.5) um, pore of upper cell apical,
of lower cell next to hilum, each under a colorless or pale brownish umbo, pedicel colorless, typically broken
at a septum about 12 um below the hilum, unadorned.

PROSPODIUM ANOMALUM H. S. Jackson & Holway in Jackson, Mycologia 24: 87. 1932. TYPE on
Pleonotoma tetraquetra (Chamisso) Buureau, reported originally as unidentified Bignoniaceae and
later probably Memora sp., Brazil, Sao Paulo: Mogi das Cruces, 4 July 1922, Holway-1997.
(2/2,II/III). Euprospodium, coronate

On Bignoniaceae
Pleonotoma tetraquetra (Chamisso) Bureau, Sdo Paulo (Jackson, 1932: 87; Cummins,1940: 37;

IBI-16651).

Prospodium anomalum has been reported also from Venezuela, and has been reported from four
collections from S3o Paulo State, Brazil. Cummins (1940) reported the host questionably as Memora, but
recently the late A. Gentry determined it as Pleonotoma tetraquetra.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin,
becoming erumpent, cinnamon-brown, with colorless, thin-walled, straight or usually incurved, peripheral
paraphyses;urediniospores (28-)30-33 x (27-)28-33 um with pores face view, wall bilaminate, the outer
colorless layer mostly 3-4 pm thick, coronate (bicapitate), with embedded bacilliform papillae or rods, inner
wall 1.5-2 pm thick, cinnamon-brown, pores 2, equatorial in flattened, smooth sides. Telia as the uredinia
except blackish brown; teliospores (38-)40-46(-48) x (26-)28-31(-33) um, oblong-ellipsoid, not or only
slightly constricted at septum, wall (2-)2.5-3.5(-4) um thick at sides, echinulate-verrucose with small, low
cones or verrucae spaced (1.5-)2-3.5 um or often joined by fine lines and often tending to be seriately
arranged, chestnut-brown, pore of upper cell apical, of lower cell next to hilum, each with a pale or colorless,
low, 1.5-2 um thick, inconspicuous umbo, pedicel to about 65 pm long, usually with a single pair of short,
branched appendages and also some extensions at base, rarely unadorned.

PROSPODIUM APPENDICULATOIDES (P. Hennings) Cummins, Lloydia 3: 41. 1940. (2/?,II/III).

Euprospodium, coronate.

= Puccinia appendiculatoides P. Hennings, Hedwigia 43: 186. 1904. TYPE on unidentified

Bignoniaceae from Brazil, Amazonas: Rio Jurud, Jurud-miry, July 1901, Ule-2909.

Prospodium appendiculoides has been reported only from the badly hyperparasitized type specimen.
New collections are needed to determine if this rust still occurs in Brazil.

Spermogonia and aecia unknown. Uredinia and telia heavily parasitized. Uredinia on the abaxial
side of leaves, subepidermal in origin becoming erumpent, with few thin-walled, colorless, peripheral
paraphyses; urediniospores 25-29 x 20-24 pm with pores face-view, broadly ellipsoid or obovoid, wall
bilaminate, the outer layer 1-1.5 um thick, unicapitate, echinulate with more or less completely embedded
echinulae, inner layer 1.5 um thick, pale cinnamon or golden, pores 2, equatorial, in smooth areas. Telia as
the uredinia but dark brown; teliospores 28-34 x 21-24 um, oblong-ellipsoid, slightly or not constricted at
septum, wall inconspicuously bilaminate, the outer layer usually visible only at septum and over pores, about
chestnut-brown, verrucose-echinulate with small cones spaced (2-)2.5-3.5(-4) um, pores of upper cell apical,
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of lower cell next to hilum, each with a small, smooth, colorless umbo, pedicel to about 50 um long, with 1
pair of simple or divided appendages or unadorned.

PROSPODIUM APPENDICULATUM (Winter) Arthur, var APPENDICULATUM Jour.Mycol. 13: 31.
1907. (0/LII/III). Euprospodium, unicapitate.
= Puccinia appendiculata Winter, Flora 14: 4. 1884. TYPE on Tecoma sp., reported originally as
unidentified Bignoniaceae, Mexico. E. Kerber “Ad folia viva Bignoniaceae (?) cujusdam e
“Plantis mexicanis.”

= Dicaeoma appendiculata (Winter) Kuntze, Rev. Gen. 3: 467. 1898.

= Puccinia ornata Harkness, Proc. California Acad. II. 2: 231. 1889. TYPE: on Tecoma stans
(Linnaeus) Jussieu ex Humboldt, Bonpland, & Kunth from Mexico, Baja California,
Comondu, 1889, Brandegee s. n. Not Puccinia ornata Arthur & Holway in Arthur, 1887 on
Rumex orbiculatus.

= Puccinia medusaeoides Arthur, Bot. Gaz. (Crawfordsville) 16: 226. 1891. Nom. nov.for
Puccinia ornata Harkness.

= Puccinia tecomae Saccardo & P. Sydow in Saccardo, Syll. Fung. 14: 358. 1899. Nom. nov. for
Puccinia ornata Harkness.

Anamorph

Uredo cuticulosa Ellis & Everhart, Bull. Lab. Nat. Hist. Iowa 4: 67. 1896. TYPE on Tecoma sp.,
reported originally as Bignonia sp. from Nicaragua, place, date and colector not available.
This anamorph is for both aecia and uredinia.
= Uredo lilloi Spegazzini Anal. Mus. Nac. Buenos Aires 6: 234. 1898. Lectotype on

Tecoma stans from Argentina, Tucuman, Jan 1895, Spegazzini-s.n.
= Puccinia cuticulosa (Ellis & Everhart) Arthur, Mycologia 9: 83. 1917. Telia not
described.
On Bignoniaceae

Tecoma stans Humboldt, Bonpland & Kunth, Minas Gerais (Santos et al., 1999: 268), Rio de
Janeiro (Santos et al., 1999: 268), Rio Grande do Sul (Lindquist & Costa Neto, 1963: 138),
Séao Paulo (IBI-17142.).

Prospodium appendiculatum var. appendiculatum is widespread from Argentina to the southern
United States of America.

Spermogonia on both sides of leaves and on stem and fruit galls. Aecia surrounding the
spermogonia, subepidermal in origin, cinnamon-brown, with paraphyses; aeciospores similar to
urediniospores but 24-34 x 21-26 um and with outer wall 5-9 um thick. Uredinia on the abaxial side of
leaves, subepidermal in origin, erumpent, pulverulent, small, pale cinnamon-brown, with peripheral, incurved,
short, colorless paraphyses, 28-40 um long, ventral wall 1 pm thick, dorsal wall 2.5-4 um thick;
urediniospores (21-)23-26 x (20-)22-24(-25) um, including outer wall, radially asymmetrical, unicapitate,
mostly globoid with pores lateral, outer wall (2.5-)3-4 um thick, colorless, uniformly echinulate, echinulae
spaced 2-4 pum, inner wall 1.5-2(-2.5) um, golden or cinnamon-brown, pores 2, equatorial, in the flattened
sides with only a thin layer of the outer wall except at apex and base. Telia as the uredinia except blackish
brown; teliospores (40-)43-53(-57) x (23-)25-30(-32) um, oblong ellipsoid, only slightly constricted at
septum, wall at sides (3-)3.5-4.5 um thick, 6-9 um over pores, chestnut-brown, not laminate, echinulate with
cones spaced (3-)4-7(-8) um, pore apical in upper cell, next to pedicel in lower cell, each with a paler umbo;
pedicel colorless, thick walled, mostly 60-90 um long, with 4 or 5 conspicuous whorls of appendages with
less developed ones below.

Tecoma spp. are often cultivated as ornamental shrubs for their bright yellow flowers and may be
damaged by heavy infections of this rust, especially by the gall forming spermogonial and aecial stages.

PROSPODIUM ARRABIDAEAE H. S. Jackson & Holway in Jackson, Mycologia24: 89. 1932. not
Viégas, 1945. TYPE on Arrabidaea sp. from Brazil, Minas Gerais, Belo Horizonte, 1 Dec 1921,
Holway-1354. (0III). Nephlictis.

On Bignoniaceae
Arrabidaea sp., Minas Gerais (Jackson, 1932: 89; Cummins, 1940: 69), Sdo Paulo (IBI-14204).
Prospodium arrabidaeae has been reported only from the collections from Minas Gerais and Sido

Paulo states. The species differs from P. cremastum especially because the echinulae on the teliospores are

discrete whereas those of P. cremastum are mostly united by narrow ridges in pseudoreticulate patterns.
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Spermogonia on both sides of leaves and caulicolous. Aecia and uredinia not produced. Telia on
both sides of leaves, confluent in a ring around the spermogonia or caulicolous and causing witches’ brooms
and distortion of shoots, cinnamon-brown, pulverulent; teliospores of two more or less distinct size classes,
(29-)33-40 x 24-28(-30) um or 25-30 x 19-22 pm, both broadly ellipsoid or oblong-ellipsoid, slightly
constricted at septum, wall bilaminate, the outer layer discrete, most obvious at septum and over pores,
yellowish to nearly colorless, inner wall 2-3 pm thick, clear chestnut-brown or dark golden brown, usually
paler in the small spores, echinulate or verrucose-echinulae, the cones discrete and spaced mostly 2.5-4 um,
pore in upper cell apical, in lower cell near pedicel; pedicel usually broken about 8-15 um below spore
apparently at a septum or fracture zone, sometimes with small lateral process above the fracture.

Prospodium arrabidaeae Viégas, see DIPYXIS VIEGASII (Joerstad) Cummins & J. W. Baxter.

PROSPODIUM BICOLOR F. A. Ferreira and J. Hennen, Mycologia 78: 795. 1986. TYPE on Tabebuia

serratifolia (Vahl) Nichols fronm Brazil, Minas Gerais: Vigosa, Federal University, 16 June 1979, J.

F. Hennen, M. M. Hennen & F. A. Ferreira-83-354. (O/LII/III). Cyathopsora, unicapitate.
Anamorph

Prospodium suppressum Arthur, Mycologia 14: 13. 1922. Based on an aecial anamorph. The

name needs to be transferred to an anamorph genus.
On Bignoniaceae

Tabebuia serratifolia (Vahl) Nichols, Minas Gerais (Hennen et al., 1986: 795).

Prospodium bicolor was reported also from Trinidad.

Spermogonia on both sides of leaves, closely grouped on the plane leaf surface or hypertrophied
areas of the blade and veins. Aecia around or among the spermogonia, becoming extensively confluent,
pulverulent, cinnamon-brown; aeciospores mostly 26-30 x 20-28 um, globoid or nearly so with pores in face
view, ellipsoid when pores are lateral, wall bilaminate, the inner layer 1-1.5 um thick, about golden brown,
smooth, the outer layer unicapitate, 3-5 um thick, colorless, absent over the pores, aculeate with columnar or
conodial aculeae that originate in the colorless layer, forming a fringe-like halo when pores are in face-view
but mostly an apical cap when pores are lateral, pores 2, equatorial in flattened sides of the spore. Uredinia
not seen, urediniospores similar to the aeciospores occasional with teliospores. Telia on the abaxial side of
leaves, superstomatal, cyathiforme with a basal, golden brown peridial cup 50-80 pm diam, surmounted by
cylindrical or slightly tapered paraphyses 11-20 um long and 2-7 pm wide at base; teliospores of 2 more or
less distinct kinds, larger, 29-36 x 21-25 pm with chestnut-brown wall and smaller, 27-32 x 20-22 um, with
golden brown wall, both kinds strongly aculeate with cones 1.5-3 um high, usually lacking in the septal area,
pore apical in upper cell, near the pedicel in lower cell, obscure; pedicel 30-50 pm long, 3-5 um wide, with 1-
3 (rarely no) whorls of dichotomously branched appendages; the golden spores germinating without
dormancy. The chestnut-brown spore probably require dormancy before germination.

PROSPODIUM BIGNONIACEARUM (Spegazzini) Cummins, Lloydia 3: 58. 1940. (2/2,II/III).
Cyathopsora, subcoronate.
= Puccinia bignoniacearum Spegazzini, Anal. Soc. Cient. Argentina 26: 11. 1888. TYPE on
? Clytostoma callystegioides reported originalkly as an unidentified Bignonia sp. from
Paraguay, Guarapi, Oct 1883, Balansa-3932.
Anamorph
Uredo bignoniacearum Spegazzini, Anal. Soc. Cient. Argentina 26: 14. 1888. TYPE on
? Clytostoma callystegioides reported originally as an unidentified Bignonia sp from
Paraguay, Guarapi, Oct 1883, Balansa-4029.
On Bignoniaceae
? Clytostoma callystegioides (? Bignonia sp.), Guarapi, Paraguay (Spegazzini, 1888: 11;Cummins,
1940: 58).
Prospodium bignoniacearum has been reported from Paraguay and Uruguay. See below for
discussion of confusion about this species.
Spermogonia and aecia unknown. Uredinia unknown but urediniospores in telia (few seen) (24-)26-
30(-32) x 24-27(-29) um with pores face view, globoid, wall bilaminate, coronate (bicapitate) , the outer
layer colorless, 1.5-3 um thick, golden or pale cinnamon-brown, pores 2, equatorial in smooth, somewhat
flattened sides. Telia on the abaxial side of leaves, grouped, brown, superstomatal, the peridial base yellowish
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to golden brown surmounted by incurved, somewhat flexuous, concolorous, peripheral paraphyses;
teliospores (32-)35-40(-42) x (22-)24-26(-27) um, oblong ellipsoid, only slightly constricted at septum, wall
inconspicuously bilaminate, the outer layer 1 um or less and usually obvious only at septum and over pores,
echinulate with low cones spaced (2-)2.5-3.5(-4) um, inner wall 2-2.5 pm thick, chestnut-brown or dark
golden, pore of upper cell apical, of lower cell next to hilum, each under a low, colorless umbo, pedicel to
about 40 um long, more often about 20 pm, with a few digitate appendages basally or unadorned.

P. & H. Sydow (1902), Cummins (1940), and Lindquist and Rosengurtt (1967) reported that the type
specimen of Prospodium bignoniacearum was from Guarapi, Brazil. Spegazzini (1888) and Farr (1973)
reported the place as Guarapi, Paraguay. In any case, this species may be expected to occur in Brazil but new
collections are needed to clarify its taxonomy and determine if this rust still occurs in Paraguay, Uruguay, or
Brazil. Cummins (1940) also reported the confusion that developed because the type material contained two
rust species, the macrocyclic one described above and a microcyclic species that was too badly
hyperpasrasitized for correct identification. The host was reported originally as an undetermined
Bignoniaceae, but Lindquist and Rosengurtt (1967) reported the host of their specimen from Uruguay as
Bignonia speciosa Hooker, which is a synonym of Clytostoma callistegioides Perhaps this species, which is a
widely cultivated ornamental woody vine, is the host of the type.

PROSPODIUM COMPRESSUM (Dietel) Cummins, Lloydia 3: 58. 1940. (0/III). Nephlyctis.
= Puccinia compressa Dietel, Ann. Mycol. 5: 245. 1907. not Arthur & Holway, 1925. TYPE on
undetermined Bignoniaceae, from Brazil, Sdo Paulo: Ipiranga, 21 Aug 1905, Usteri s. n. .
On Bignoniaceae

Genus undetermined, Séo Paulo (Cummins, 1940: 65).

Prospodium compressum has been reported only from the type.

Spermogonia on both sides of leaves, subcuticular, becoming displaced by the telia. Telia on both
sides of leaves, around the spermogonia, confluent in groups 1-3 mm across or more extended on the veins to
5 mm long, dark cinnamon-brown, powdery, surrounded by the upturned cuticle; teliospores 31-43 x 22-30
pum, ellipsoid or oblong-ellipsoid, rounded at both ends or somewhat narrowed below, slightly constricted at
the septum; wall 2.5 um thick, scarcely laminate or at least the outer semi-colorless layer visible only at
septuim, cinnamon-brown, moderately papilose echinulate, the pore apical in the upper cell, at the pedicel in
the lower cell, without discernible papillae; pedicel shorter than spore, fragile, colorless, unadorned
(Cummins, 1940).

Cummins (1940) was doubtful about this species because of the fragmentary host material to work
with that could not be identified.

Prospodium concinum H. Sydow, see PROSPODIUM TECOMICOLA (Spegazzini) H. S. Jackson &
Holway.

PROSPODIUM CREMASTUM H. S. Jackson & Holway in Jackson, Mycologia 24: 89. 1932. TYPE on

Cremstus sceptrum Bureau & K. Schumann from Brazil, Minas Gerais: Belo Horizonte, 24 Nov

1921, Holway-1331. (O/-,~/11I). Nephlyctis.
On Bignoniaceae

Cremastus sceptrum Bureau & K. Schumann, Minas Gerais (Jackson, 1932: 89; Cummins, 1940:

69).

Prospodium cremastum has been reported only from the type. New collections are needed to
determine if this rust still occurs in Brazil.

Spermogonia not seen, probably formed but displaced early by telia. Telia apparently systemic, in
local growth from buds, confluent over entire branchlets, pulverulent, about cinnamon-brown; teliospores (27-
)31-38(-44) x (20-)22-24(-26) um, mostly oblong-ellipsoid, slightly constricted at septum, wall bilaminate,
the outer layer discrete and especially conspicuous over the pores and at the septum, yellowish to colorless,
the inner wall 2-2.5(-) um thick, from golden brown to chestnut-brown, irregularly verrucose-echinulate the
echinulae separate or commonly united by fine ridges to form incomplete reticulae or short series, pore apical
in upper cell, near pedicel in lower cell, each covered by a low, colorless umbo; pedicel usually broken 10-20
pm below spore but may attain 30 um and have small, lateral processed basally.

E§ Nephlyctis: on Bignoniaceae.
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1. Teliospores obviously rugose-reticulate 50. P. stizophylli Stizophyllum, Brazil).
1. Teliospores with verrucae often united in short series .. 51. P. cremastum (Cremastus, Arrabidaea, Brazil).
1.Teliospores echinulate, aculeate, or verrucose-echinulate. Other species of Prospodium, series Nephlictis.

PROSPODIUM CYATHIFORME Cummins, Lloydia 3: 55. 1940. TYPE on Lundia sp. from Brazil,

Sdo Paulo: Tremembe, 30 May 1922, Holway-1908. (0/LII/III). Cyathiform, Unicapitate

= Prospodium lundiae H. S. Jackson & Holway in Jackson, Mycologia 24: 91. 1932. In part.
On Bignoniaceae

Lundia sp., Sdo Paulo (Cummins, 1940: 55).

Puccinia cyathiforme has been reported only from the type collection.

Spermogonia on both sides of leaves in small groups. Aecia on both sides of leaves on slightly
hypertrophied areas, surrounding or displacing spermogonia, cinnamon-brown, pulverulent, with some
scattered paraphyses as those of the uredinia; aeciospores (28-)30-38(-40) um diam including “fringe”,
globoid with pores face-view, ellipsoid and unicapitate with pores lateral, wall bilaminate, the outer colorless
layer fringe-like with embedded bacilliform rods (2.5-)4-6(-6.5) um thick inner wall 1.5-2 pum thick, near
chestnut-brown, pores 2, equatorial in flattened, smooth sides. Teliospores may occur in the aecia (see
below). Uredinia on the abaxial side of leaves, scattered or few in a group, pale cinnamon-brown,
suprastomatal, cyathiform with basal pale golden peridium surmounted by concolorous, peripheral, incurved,
often geniculate, thick-walled paraphyses to 70 um long;urediniospores similar to the aeciospores but the
inner wall paler. Telia suprastomatal as the uredinia; teliospores 31-38 x 24-28 um broadly ellipsoid or
oblong-ellipsoid, indistinctly or not bilaminate, the wall 2.5-3 pum thick, chestnut-brown, finely and distantly
verrucose-echinulate (teliospores in the aecia mostly 35-44(-46) x 24-(-33) um, wall 2.5-4 um thick, often
appearing smooth, especially basally, pore of upper cell apical, of lower cell near pedicel, each with a pale,
low umbo; pedicel septate about 5 um below spore, breaking at septum (Cummins, 1940).

Jackson (1932) reported two Holway collections (1563 and 1908)as Prospodium lundiae. Cummins
(1940) proposed that one of these collections, 1908, was a microcyclic derivitive and kept it as P. lundiae H.
S. Jackson & Holway. Cummins (1940) named the other collection, 1563, Prospodium cyathiforme which is
macrocyclic but apparently of variable life cycle as indicated by the production of teliospores in the aecia.
Prospodium lundiae appears to have more or less stabilized as a microcyclic species, even though s few
aeciospores re found in the telia, and doubtless is derived from P. cyathiforme. No microcyclic species has
suprastomatal sori although some, as P. lundiae, doubtless are reduced cycle derivatives of suprastomatal
species.

PROSPODIUM ELEGANS (Schroeter) Cummins, Lloydia 3: 67. 1940. (0III). Nephlyctis.
= Puccinia elegans Schroeter, in Hennings, Hedwigia 35: 238. 1896. TYPE on Tecoma stans
Linnaeus from Argentina, Catamarca: Chacrarita de los Padres, 21-24 Nov 1872, G.
Heironymus & Lorentz s.n..

= Nephlyctis elegans (Schroeter) Arthur, J. Mycol. 13: 32. 1907.

= Puccinia hymenochaetoides P. Hennings, Bot. Jahrb. Syst. 40: 226. 1907.

= Prospodium manabii R. Berndt, Mycologia 90: 518. 1998. TYPE. on leaves and petioles of

sterile Bignoniaceae, probably Tecoma sp. from Ecuador, Manabi, 8 March 1993, R. Berndt
s.n
On Bignoniaceae

Tecoma stans., Sdo Paulo (Sydow, 1907: 354).

Prospodium elegans has been reported also from Argentina, Peru, and Ecuador. The identification
of Prospodium elegans from Brazil needs to be confirmed. The teliospores are larger and have a thicker wall
than those of other microcyclic species of Prospodium.

Spermogonia on both sides of leaves on plane leaves, or on distorted leaves and branches, or on galls
on the fruit, becoming displaced by telia. Telia around spermogonia on plane leaves or among and displacing
them on distorted areas, where they may cover extensive areas, dark cinnamon-brown, pulverulent;
teliospores oblong-ellipsoid or broadly ellipsoid, only slightly constricted at septum, (30-)35-43(-46) x (20-
)22-28(-30) um, wall 3-4(-5) um at sides, 4-6(-7) pum over pores, not laminate, clear chestnut-brown or dark
golden-brown, echinulate with cones spaced (2.5-)3-5 um, pore of upper cell apical, of lower cell near
pedicel, each in a slightly paler, thickened area or less commonly a defined umbo; pedicel broken about 12-15
pm below spore at a discrete fracture zone or septum, sometimes with small appendages at the fracture zone.
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Prospodium erinaceum Sydow, see PROSPODIUM PALMATUM H. S. Jackson & Holway.

PROSPODIUM EVERNIUM H. Sydow, Ann. Mycol. 30: 93. 1932. TYPE on Anemopaegma
chamberleynii (Sims) Bureau & K. Schumann from Brazil, Parana: Jaguariahyva, 27 Sept 1911, P.
Dusén-13039. (?/?,II/III). Cyathopsora, Unicapitate.

On Bignonaceae
Anemopaegma chamberlaynii (Sims) Bureau & K. Schumann, Parand (Cummins, 1940: 45).
Prospodium evernium has been reported only from the type. New collections are needed to

determine if this rust still occurs in Brazil. The large sori and conspicuous (to 100 um long) brownish or

golden paraphyses are distinctive.

Spermogonia and aecia unknown. Uredinia unknown; urediniospores in telia (28-)32-37(-40) x (26-
)28-34(-36) um and globoid or broadly ellipsoid with pores face view, wall bilaminate, unicapitate, the outer
layer 1-2.5 um thick, colorless, aculeate with embedded aculeae but the matrix often dissolving so that the
wall appears to be simple, aculeae spaced (1.5-)2-3.5 um, inner wall 2-3 pm, cinnamon-brown or golden,
pores 2, equatorial in smooth, somewhat flattened sides. Telia on the abaxial side of leaves, superstomatal but
stipe 30-60 um wide, broadly cyathiform, with long, brownish, flexuously incurved, thick-walled, peripheral
paraphyses surmounting the basal peridial cup; teliospores (38-)42-49(-55) x (25-)28-30(-33) um, oblong-
ellipsoid, only slightly constricted at septum, wall discretely but inconspicuously bilaminate, the outer layer
obvious only at septum and as 2.5-4 um thick umbos over the pores, inner layer 2.5-4 pm thick, chestnut-
brown, verrucose-echinulate with low broad cones spaced (2-)3-4 um, pore apical in upper cell, next to hilum
in lower cell, pedicel to 65 um long but usually about 50 um, sometimes adorned but usually with a pair of
knob-like or lobed appendages near the base.

Prospodium festivum H. Sydow, Ann. Mycol. 30: 94. 1932. TYPE on Cuspidaria corymbifera (Vahl)
Baillon from Brazil, Parana: Jaguariahyva, 28 Oct 1910, P. Dusén-10606. This name is only for an
anamorph and needs to be transferred to an anamorph genus. (0/L,2/?).

On Bignoniaceae
Cuspidaria corymbifera (Vahl) Baillon, Paranad (Cummins, 1940: 74).

Cuspidaria pterocapea DeCandolle, Parana (Joerstad, 1956: 455).

PROSPODIUM HOLWAYI H. S. Jackson, Mycologia 24: 90. 1932. TYPE on Pithecoctenium sp. from

Brazil, Sao Paulo: Taipas, 7 Feb 1922, Holway-1541. (?/?,JI/III). Euprospodium, coronate.
On Bignoniaceae

Pithecoctenium sp., probably P. crucigerum (Linnaeus) A. Gentry, Sdo Paulo

(Jackson, 1932: 90; Cummins, 1940: 42).

Prospodium holwayi has been reported only from type and one other collection from the type area.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin
becoming erumpent, small, without paraphyses, pale cinnamon-brown; urediniospores 22-26 um and globoid
with pores face view, wall bilaminate, coronate (bicapitate) , the outer layer mostly 2 um thick, colorless,
with embedded bacilliform rods or papillae but the matrix may dissolve partly or wholly, inner wall about 1.5
pm thick cinnamon-brown or golden, pores 2, equatorial in smooth flattened sides. Telia as the uredinia
except dark cinnamon-brown; teliospores 32-37(-40) x (20-)22-26 pum, elongately ellipsoid or oblong-
ellipsoid, often diorchidioid, constricted at septum, wall 1.5-2 um thick, pale chestnut-brown except for a low
(to 3 um thick) colorless umbo over pores, finely echinulate with low cones spaced 2-3(-4) um, sometimes
tending to be in lines, pore of upper cell apical, of lower cell next to hilum or in diorchidioid teliospores, both
pores terminal, pedicel colorless, unadorned, usually broken about 8-12 pm below hilum at a fracture zone.

PROSPODIUM IMPOLITUM H. S. Jackson & Holway in Jackson, Mycologia 24: 90.1932. TYPE on
Pyrostegia venusta (Ker-Gawl.) Miers from Brazil, Sdo Paulo: Juquery, 12 June 1922, Holway-
1958. (0/Ipe,IIpe/IIT) Cyathopsora.
On Bignoniaceae
Pyrostegia venusta (Ker-Gawl.) Miers (Pyrostegia ignea (Velloso) K. Presl is a synonym), Minas
Gerais (Cummins, 1940: 48; IBI-16289;Thurston, 1940: 295), Rio Grande do Sul (IBI-
1235), Sao Paulo (Jackson, 1932: 90; Cummins, 1940: 48; IBI-2991; Puttemans-1548).
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Prospodium impolitum has been reported only from Brazil.

Although Jackson (1932) reported Haplolophium, Stizophyllum, Tynanthus and unidentified genera
of Bignoniaceae as hosts, Cummins (1940) reported all of these to be Pyrostegia spp.

Spermogonia few in a group. Aecia on both sides of leaves, surrounding the spermogonia, with a
few scattered paraphyses; aeciospores similar to urediniospores. Uredinia on the abaxial side of leaves,
grouped, cinnamon-brown, superstomatal, with a basal peridium about golden brown surmounted by
abundant, conspicuous, dorsally thick-walled, incurved, peripheral paraphyses to 90 um long; urediniospores
with pores face-view (26-)28-33(-35) x (24-)28-30(-32) um, globoid or obovoid, wall bilaminate, the outer
layer 2-3.5 um thick, unicapitate, aculeate on all surfaces with cones or rods partially embedded except on
pore-bearing sides where superficial, inner layer 1.5-2.5 um thick, chestnut-brown or dark cinnamon-brown,
pores 2, equatorial in somewhat flattened, aculeate sides. Telia as the uredinia except blackish brown;
teliospores (35-)38-42(-44) x (25-)27-30 um, broadly oblong-ellipsoid, not or scarcely constricted at septum,
wall nonlaminate, (1.5-)2.5-3.5(-4) um thick, chestnut-brown, echinulate-verrucose with broad cones or
verrucae spaced (3-)3.5-5(-6) um, pore of upper cell apical, of lower cell next to hilum, each under an often
smooth, colorless or pale brownish umbo 2.5-4 um thick, pedicel to about 60 um long with 1 pair of branched
appendages one-half to two-thirds toward base and usually some smaller and simpler extension at base.

We have about 30 collections of Prospodium impolitum, all on Pyrostegia venusta, in IBI from Sao
Paulo state which indicates that this rust is not uncommon The host is a very widespread woody vine from
northern Argentina to Florida in The United States of America where it is cultivated. . But the rust has been
reported only from Brazil. Its bright red-orange flowers are well known in Brazil as Flor de Sdo Jodao

PROSPODIUM LAEVIGATUM Hennen & Sotao, Sida 17: 182. 1996. TYPE on Mansoa kererae

(Aublet) A. Gentry, Bignoniaceae, from Brazil, Para: Belém, Mocambo forest preserve, 9 July 1979,

J. F. Hennen & M.M. Hennen-79-153A. (0/1,2/1I1) Cyathopsora.

Prospodium laevigatum has been reported only from the type.

Spermogonia mostly on the adaxial side of leaves, few in a group. Aecia on the abaxial side of
leaves opposite the sprermogonia, confluent in a more or less circular group, pulverulent, cinnamon-brown;
aeciospores mostly 21-24 x 20-23 um, globoid or essentially so, the inner wall clear chestnut-brown, the outer
lay, absent over the pores, beset with bacilliform papillae forming a complete halo when pores are in face
view, but showing only as two caps or “ears” laterally from the apex, pores 2, equatorial in the smooth sides.
Uredinia not seen, perhaps not produced. Telia on the abaxial side of leaves, scattered superstomatal,
cyathiform with a basal, yellowish peridial cup 40-55 pm diam, the rim of the cup with low knobs (scarcely
paraphyses); teliospores mostly 28-35 x 17-21 um, oblong-ellipsoid and strongly constricted at septum, the
cells nearly globoid, wall uniformly 1.5 um thick golden or clear cinnamon-brown, with a low lenticular,
colorless umbo over each pore, smooth, pore apical in upper cell, at septum in low cell; pedicel thin-walled,
colorless, fragile, about 25 um long; germination occurs without dormancy (Hennen & Sotdo, 1996).

Prospodium laevigatum is the only species of Prospodium in the cyathopsora group that has coronate
(bicapitate) anamorph spores and smooth teliospores. Only four other species of Prospodium have teliospores
with smooth cell walls. New collections are needed to determine if this rust still occurs in Brazil.

PROSPODIUM LIPPIAE (Spegazzini) Arthur, N. Amer. Flora 7: 161. 1912. (2/2,II/1II).
= Puccinia lippiae Spegazzini, An. Mus. Nac. Buenos Aires 6: 224. 1899. TYPE on Lippia
lycioides from Argentina, La Plata, Jan 1889, C. Spegazzinis.n.
On Verbenaceae

Lippia sp., Sao Paulo (Viégas, 1945: 35; IBI-17824).

Prospodium lippiae has been reported also on Aloysia and Lippia and also from Argentina to Central
America and Mexico (Cummins, 1940).

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal, becoming
erumpent, cinnamon-brown or somewhat darker, with cylindrical, nearly straight, thin-walled, colorless,
peripheral paraphyses 30-40 um long;urediniospores (23-)24-28(-32) x (20-)22-26(-28) um, mostly broadly
ellipsoid or globoid, wall 1.5-2.5(-3) um thick, sometimes slightly thicker apically, simple, cinnamon-brown
or less commonly near chestnut-brown, uniformly echinulate, echinulae spaced 2.5-3(-4) um, pores 2,
equatorial in slightly or not flattened sides. Telia as the uredinia except blackish brown, teliospores (38-)41-
45(-50) x (26-)28-32(-33) um, broadly ellipsoid, wall scarcely bilaminate, chestnut-brown (3-)3.5-4.5(-5) um
thick at sides, 4-6 pm over pores with a pale, differentiated umbo, echinulate, echinulae spaces 2-5 pm, pore
apical in upper cell, next the pedicel in lower cell; pedicel to about 65 um long, thin-walled, colorless,
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adorned on the lower half with 2-4 whorls of branched or simple appendages, the upper ones more elaborate
and longer than the lower ones, pedicel often slightly rugose basally.

PROSPODIUM LUNDIAE H. S. Jackson & Holway in Jackson, Mycologia 24: 91.1932. TYPE on

Lundia nitidula DeCandolle from Brazil, Sdo Paulo: Santo Amaro, 16 Feb 1922, E.-W. D. Holway-

1563. (0fi-,-/11I).

On Bignoniaceae

Lundia nitidula DeCandolle, Sao Paulo (Jackson, 1932: 91; Cummins, 1940: 68).

Prospodium lundiae has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil. The life-cycle appears to be variable as indicated by the aeciospores in the
telia, but is basically microcyclic. Teliospores have septate pedicels as do most microcyclic species of
Prospodium.

Spermogonia on both sides of leaves, in small groups. Aecia and uredinia not produced but
aeciospores (?) sparingly present in telia, (28-)33-40(-44) um diam with pores face-view, strongly flattened
on pore-bearing sides thus seldom seen with pores lateral, unicapitate, inner wall 1.5-2.5 um thick, near
chestnut-brown, outer layer colorless, 3-5 um thick, fringe-like with bacilliform rods in a matrix, pores 2,
equatorial. Telia encircling spermogonia, dark cinnamon brown, pulverulent, with straight or flexuous, thick-
wall, colorless paraphyses 6-10 um wide; teliospores (33-)37-44(-50) x (20-)23-28(-30) um (smaller
teliospores usually present in small numbers), oblong-ellipsoid or broadly ellipsoid, slightly or not constricted
at septum, wall lamination none or indistinct, wall 2-3(-3.5) um thick, mostly chestnut-brown, verrucose-
echinulate with cones spaced 2.5-3.5(-4) um, pore apical in upper cell, near pedicel in lower cell, each with a
low, colorless umbo; pedicel septate 4-8 um below spore, breaking at septum, colorless.

Prospodium oblectum H. Sydow, see PROSPODIUM SINGERI Petrak.

PROSPODIUM PALMATUM H. S. Jackson & Holway in Jackson, Mycologia 24: 92.1932 (January).
TYPE on Tecoma alba Chamisso, from Brazil, Minas Gerais: Pocos de Caldas, 10 April 1922,
Holway-1722. (?/?,JI/II).
= Prospodium erinaceum Sydow, Ann. Mycol. 30: 92. 1932 (March). TYPE on Tabebuia sp.,

mistakenly reported originally as “Tecoma leucoxylum Martius var. longissima Kraenzl”
from Brazil, Parand: Carvalho, 18 Nov 1909, P. Dusén s.n.

On Bignoniaceae

Tabebuia rufescens J.R. Johnston, Minas Gerais (Jackson, 1932: 92; Cummins, 1940: 54), Parana
(Sydow, 1932: 92; Cummins, 1940: 54).

Prospodium palmatum has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, scattered, pale cinnamon-
brown, suprastomatal, cyathiform, 40-60 pm diam, peridium about golden brown, the surmounting
paraphyses concolorous or nearly colorless, erect or incurved, cylindrical, 5-7 um wide, to 40 um long, apex
rounded or somewhat pointed; urediniospores mostly 22-26 um diam with pores face-view, ellipsoid with
pores lateral, 15-18 um wide, wall conspicuously bilaminate, the inner layer 1.5-2 um thick, golden brown,
the outer layer 3-5 um thick, colorless, fringe-like with bacilliform rods in a matrix, unicapitate, pores 2,
equatorial in strongly flattened, smooth sides. Telia as the uredinia but chestnut-brown; teliospores (29-)32-
36(-38) x 22-26 um broadly ellipsoid or oblong-ellipsoid, slightly or not constricted at septum, wall
bilaminate, the outer layer discrete but obvious only at septum and over pores, inner wall 2.5-3 pm thick,
verrucose-echinulate with discrete cones spaced 2-4 um or these often united in a series or even in a
pseudoreticulate pattern, the arrangements variable, pore of upper cell apical, of lower cell near pedicel, each
under a low, pale to colorless, low umbo; pedicel to 55 pum long, colorless, thick-walled, adorned basally with
opposite palmately branched appendages or the base enlarged and digitately divided.

PROSPODIUM PARAGUAYENSE (Spegazzini,) Spegazzini, Revista Argentina Bot.1: 104. 1925.
(2/2,1/II0).
= Puccinia paraguayensis Spegazzini, Anal. Soc. Cient. Argentina 26: 11.1888. TYPE on Lippia
urticoides Steudel from Paraguay, Paraguari, ? Aug 1883, Balansa-3930.
= Prospodium wulffiae Thurston, Mycologia 32: 295. 1940. TYPE on Lippia sp., mistakenly
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identified originally as Wulffia maculata (Ker.) DC., Compositae, from Minas Gerais:
Vigosa, 12 April 1933, Mueller-456.
Anamorph
Uredo paraguayensis Spegazzini, Anal. Soc. Cient. Argentina 26: 14. 1888. TYPE on Lippia sp.
Steudel from Paraguay, Paraguari, ? Oct 1883, Baslansa-3930.
On Verbenaceae
Lippia urticoides Steudel, Minas Gerais (Thurston, 1940: 295; IBI-16337; Hennen & Figueiredo,
1981: 353), Sao Paulo (IBI-14720).

Prospodium paraguayensis has been reported only from Brazil and Paraguay.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal in origin,
erumpent, pale cinnamon-brown, with inconspicuous, cylindrical, thin-walled paraphyses; urediniospores 21-
26 x 18-20 um, broadly ellipsoid or globoid, wall 1.5-2 um thick, golden or pale cinnamon-brown, uniformly
echinulate with echinulae spaced 2-3.5 pm, pores 2, equatorial in not or scarcely flattened sides. Telia as the
uredinia but dark brown, pulverulent; teliospores (32-)35-42(-44) x (20-)23-26(-29) um, oblong-ellipsoid,
slightly constricted at septum, wall not bilaminate, 2.5-3.5 pm thick at sides, chestnut-brown, but with pale
umbos 4-6 um thick over pores, strongly echinulate with broad cones spaced (2-)3-4.5(-6) um, pore apical in
upper cell, near pedicel in lower cell, each with a conspicuous umbo; pedicel to 45 pm long, colorless, with a
pair of branched appendages about midway and sometimes also basally or the lower portion simple and
somewhat inflated.

PROSPODIUM PERUVIANUM (P. Sydow & H. Sydow. ) Arthur, Estac. Exper. Agric. Soc. Nac. Agr.

Lima. Bol. 2: 5. 1929. (2/2,II/III).

= Puccinia peruviana P. Sydow & H. Sydow, Mon. Ured. 1: 308. 1902. TYPE on Lippia

urticoides Steudel from Peru, Tarapoto, 1855-1856, R. Spruce s.n.
= Prospodium peruvianum (P. Sydow & H. Sydow. ) Cummins, Lloydia 3: 19. 1940.
This combination was made earlier by Arthur.
= Puccinia mariae Jackson, Mycologia 24: 64. 1932. TYPE on Lippia sp. from Brazil, Sao
Paulo: Prata, 9 Apr 1922, Holway-1719. (?/?,JI/II).
On Verbenaceae

Lippia sp., Sao Paulo (Jackson, 1932: 64; Cummins 1940: 19).

Prospodium peruvianum has been reported also from Argentina and Peru.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, yellowish, brown, with
small, cylindrical, peripheral paraphyses; urediniospores (17-)20-24(-26) x (15-)18-20(-22) pm, mostly
obovoid, wall simple, 1.5-2 um thick, pale golden brown, uniformly echinulate with spines spaced 3-4 pm,
pores 2, equatorial, with slight caps. Telia as the uredinia but blackish brown; teliospores (30-)33-38(-40) x
(22-)24-27(-29) pm, oblong-ellipsoid, very slightly constricted at septum, not discretely bilaminate by paler
outward, clear chestnut-brown, (2.5-)3-4(-5) um, verrucose-echinulate with cones spaced (3-)4-5(-6) um,
pore of upper cell apical, of lower cell near pedicel, each under a pale umbo, pedicel colorless, breaking at a
septum or fracture zone 12-22 pm below hilum, unadorned or with small, abortive appendages basally.

Prospodium piracicabanum Viégas, see PROSPODIUM STIZOPHYLLI H. S. Jackson & Holway.

PROSPODIUM PITHECOCTENII (Pazschke) Cummins, Lloydia 3: 25. 1940. (0/Ipe,IIpe/III).
= Puccinia pithecoctenii Pazschke, Hedwigia 30: 199. 1891. TYPE on Pithecoctenium sp.
from Brazil, Santa Catarina: Sao Francisco, July 1884, Ule-sn.
On Bignoniaceae
Amphilophium paniculatum (Linnaeus) Humboldt, Bonpland & Kunth, Parana (Cummins, 1940:
25), Rio de Janeiro (Cummins, 1940: 25), Sao Paulo (Cummins, 1940: 25).
Pithecoctenium cordifolium Martius, Minas Gerais (Thurston, 2940: 302).
Pithecoctenium echinatum (Jacquin) K. Schumann, Parand (Cummins, 1940: 25).
Pithecoctenium hexagonum DeCandolle, Brazil (Silveira, 1951: 41).
Pithecoctenium sp., Santa Catarina (Pazschke, 1892: 96; Hennings, 1896: 232; Cummins, 1940:
25), Brazil (Pazschke, 1891: 199).
Prospodium pithecoctenii has been reported also from Argentina, Central America, Mexico, and the
West Indies.
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Spermogonia on both sides of leaves in small groups. Aecia on both sides of leaves, encircling the
spermogonia as a confluent ring, cinnamon-brown; aeciospores pedicellate, essentially as the urediniospores.
Uredinia mostly on the abaxial side of leaves, cinnamon-brown, with colorless, incurved, thin-walled
paraphyses 30-45 um long; urediniospores (18-)20-23(-25) x (16-)18-20 pm, obovoid or broadly ellipsoid,
wall pale golden 1.5-2 pum thick, echinulate with echinulae spaced 2-2.5(-3) um, less conspicuous basally,
pores 2, equatorial in slightly flattened sides under very low cuticular caps. Telia as the uredinia but about
chocolate-brown; teliospores (28-)30-37(-39) x (21-)24-28 um, broadly oblong-ellipsoid, wall bilaminate,
inner wall 2-2.5 um, chestnut-brown, outer wall discrete, 1-2(2.5) um thick, nearly colorless, echinulate,
echinulae spaced (2-)3-4(-5) um, pore apical in upper cell, near pedicel in lower cell, with only inconspicuous
or no umbos, pedicels to 60 um, simple or the basal area rugose, or with a few wart-like protrusions, or the
base enlarged.

Prospodium pseudo-zonatum Viégas, see PUCCINIA SANGUINOLENTA P.Hennings.

PROSPODIUM SCITULUM Hennen & Cummins, sp. nov., in edit. TYPE on Tabebuia rosea-alba

(Ridley) Sandwith from Brazil, Mato Grosso do Sul: Coxim, about 4 km SE of Rio Verde Fishing

Camp on Rio Verde, 16 April 1983, J. F. Hennen, Mary M. Hennen & R. Antunes 83-170. (holotype

at IBI, isotype at BRIT). (0/LII/III). Cyathopsora, coronate.

Prospodium scitulum is has been reported only from Brazil.

Spermogonia and aecia on both sides of leaves in small slightly hypertrophied areas, finally dropping
from the leaf, to old to describe otherwise. Uredinia on the abaxial side of leaves, brown, suprastomatal, 45-
75 um diam, consisting of a cellular basal cup surmounted by incurved, brown, thick-walled, mostly
acuminate paraphyses 20-40 pum long,urediniospores coronate (bicapitate) , (20-)22-24(-25) x (18-)19-22
pum, broadly ellipsoid or globoid with pore face view, triangularly obovoid with pores lateral, wall bilaminate,
the outer wall colorless 2-2.5 pum thick, very inconspicuous between the bacilliform rods, inner wall 1.5 um
thick, dark cinnamon-brown, pores 2, equatorial in the smooth, flattened sides. Telia as the uredinia,
teliospores (30-)35-40(-42) x (20-)24-26(-28) um, broadly ellipsoid, wall laminate when immature but
lamination obscure except over pores when mature, chestnut-brown except a pale umbo over pores, echinulate
with cones spaced 2.5-4 pm, pore apical in upper cell, next to the pedicel in lower cell, pedicel 30-60 um
long, thick-walled, bearing 1-3 well-developed whorls of appendages and some much reduced ones basally,
rarely unadorned.

Specimens examined: in addition to the type, one other specimen: on ? Tabebuia sp., Brazil, Sao
Paulo: 15-20 km S of Pereira Barreto, 15 July 1988, J. F. Hennen & R. M. Lopez-Franco 88-542.

PROSPODIUM SINGERI Petrak, Sydowia 10: 296. 1956(1957). Nom. nov. for Prospodium cumminsii

Petrak. (0/Ipe,?1Ipe/III). Euprospodium

= Prospodium cumminsii Petrak, Sydowia 9: 504. 1955. TYPE on Clytostoma callistegioides

(Chamisso) Bureau from Argentina, Tucuman: Instituto Miguel Lillo garden, 30 Aug 1951,
R. Singer-T1590. ( Not P. cumminsii Kern & Thurston, 1944).
Anamorph
Uredo hieronymianus (P. Hennings) H. Sydow & P. Sydow, Ann. Mycol. 6: 137. 1908.
= Uromyces hieronymianus P. Hennings, Hedwigia 33: 229. 1894. TYPE on Clytostoma
callistegiodes (Chamisso) Bureau from Uruguay: Concepcion del Uruguay, month
not reported, 1878, Lorentz s.n. Telia not described.
= Prospodium oblectum H. Sydow, Ann. Mycol. 30: 95. 1932. TYPE on Clytostoma
callistegioides (Chamisso) Bureau from Brazil, Rio Grande do Sul: Piratiny near
Pelotas, 3 Nov 1901, G.O.A. Malme-173. Telia not described.
On Bignoniaceae
Clytostoma callistegioides (Chamisso) Bureau, Rio Grande do Sul (Sydow, 1932: 95; Cummins,
1940: 75; Lindquist & Costa Neto, 1963: 138), Sdo Paulo (IBI-13789).

Prospodium singeri has been reported also from Argentina and Uruguay.

Spermogonia on both sides of leaves, abundant and closely grouped. Aecia on both sides of leaves,
confluent around the spermogonia, pulverulent, cinnamon-brown; aeciospores pedicellate, obovoid or
ellipsoid, 28-37(-39) x (23-)25-30(-33) um, wall (2.5-)3.5-4 um thick at sides becoming 5-7 um apically,
indistinctly or to bilaminate but becoming gradually paler toward the periphery, golden-brown or darker,



158

echinulate with spines spaced 2-4 pm, becoming smooth around the pores and toward the hilum, pores 2,
equatorial in slightly flattened sides, with slight cuticular caps. Uredinia apparently not seen; urediniospores
occasional in the telia, as the aeciospores. Telia blackish brown, confluent in a ring around the aecia or
separate, pulverulent; teliospores 33-40(-50) x (22-)25-30(-33) um, broadly ellipsoid, constricted at the
septum, wall uniformly (1.5-)2-2.5(-3) pm, chestnut-brown, echinulate with cones about 2 pm high spaced
2.5-4 um, pore of upper cell apical, of lower cell next the pedicel, with slight cuticular caps 1-2.5 um thick,
pedicel colorless, to 90 um long but usually about 50-70 um, thick walled, with a discrete fracture point
toward the base and sometimes with a septum basally, unadorned.

PROSPODIUM STIZOPHYLLI H. S. Jackson & Holway in Jackson, Mycologia 24: 93. 1932. TYPE

on Stizophyllum perforatum (Chamisso) Miers from Brazil, Sdo Paulo: Sao Paulo, Avenida Paulista,

5 March, 1922, Holway-1613. (O/-,-/1II).

= Prospodium piracicabanum Viégas, Bragantia 5: 12. 1945. TYPE on Stizophyllum perforatum

(Chamisso) Miers, reported originally as unidentified Bignoniaceae, from Brazil, Sdo
Paulo: Piracicaba, Escola Agricola Luis de Quiroz, Dec 1933, A. S. Costa-960.
On Bignoniaceae:
Stizophyllum perforatum (Chamisso) Miers, Minas Gerais (Joerstad, 1956: 455; IBI-16294), Sao
Paulo (Jackson, 1932: 93; Cummins, 1940: 72; Viégas, 1945: 12; IAC-960; IBI-15268).

Prospodium stizophylli has been reported only from Brazil.

Spermogonia on the adaxial side of leaves, few. Aecia and uredinia not produced. Telia mostly
along the veins on the abaxial side of leaflets, early exposed, dark blackish-brown, pulverulent; teliospores
(34-)38-43(-46) x (19-)23-27(-29) um, broadly ellipsoid or oblong-ellipsoid, slightly constricted at septum,
wall indistinctly bilaminate, the outer wall obvious only at septum and over pores, inner wall 2-3 pm thick
over each pore, irregularly rugose-reticulate with narrow ridges that fuse variously or branch but a precise
reticulum not formed, pore apical in upper cell, near pedicel in lower cell; pedicel septate about 10-15 um
below the spore, breaking at septum, colorless; 1-celled teliospores abundant.

Infections tend to be locally systemic in small areas along veins of leaflets. Prospodium stizophylli
and P. cremastum are the only species of Prospodium with the pseudoreticulate sculpture on the teliospores.

E§ Nephlyctis: on Bignoniaceae.
1. Teliospores obviously rugose-reticulate . 50. P. stizophylli Stizophyllum, Brazil).
1. Teliospores with verrucae often united in short series . 51. P. cremastum (Cremastus, Arrabidaea, Brazil).
1.Teliospores echinulate, aculeate, or verrucose-echinulate. Other species of Prospodium, series Nephlictis.

Leaflets of the host have minute pellucid dots visible with a X10 hand lens, a trait that may help
identify Stizophyllum.

PROSPODIUM TECOMICOLA (Spegazzini) H. S. Jackson & Holway in Jackson, Mycologia 24: 94.
1932. (0/Ipe,IIpe/III). Cyathiform, unicap.
= Puccinia tecomicola Spegazzini, Anal. Mus. Nac. Hist. Nat. Buenos Aires 31: 387. 1922.
TYPE on Tabebuia araliacea (DeCandolle) Morong & Britton (reported as Tecoma
araliacea) from Paraguay, Asuncioén, July 1919, Spegazzini s.n.
= Prospodium concinnum H. Sydow, Ann. Mycol. 28: 45. 1930. TYPE on Tabebuia ochracea
(Chamisso) Standley [reported as Tecoma chrysantha (Jacquin) DeCandolle] from
Venezuela, La Victoria, date not recorded, H. Sydow-371.
Anamorph
Uredo longiaculeata P. Hennings, Hedwigia Beiblatt 38: (68). 1899. TYPE on Tabebuia sp.
(reported originally as Tecoma sp.) from Brazil, Santa Catarina: Campo d’Una-Laguna,
Dec. 1889, Ule-1593.
On Bignoniaceae
Tabebuia alba (Chamisso) Sandwith (Tecoma alba Chamisso), Parana (IBI-12219)Rio Grande do
Sul (Cummins, 1940: 49).
Tabebuia araliacea (DeCandolle) Morong & Britton, , Rio de Janeiro (Viégas, 1945: 14; IAC-
980).
Tabebuia ipe Standley, Parana (Fontoura & Nowacki, 1967/770: 175).
Tabebuia ochracea (Chamisso) Standley, Minas Gerais (Cummins, 1940: 49), Sao Paulo
(Cummins, 1940: 49, IBI-12544).
Tabebuia serratifolia (Vahl) Nichols, Minas Gerais (IBI 16267), Pard (Albuquerque, 1971: 148;
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TAN-495, -882), Rio de Janeiro (Cummins, 1940: 49), Sao Paulo (IBI-12528).
Tabebuia sp., Minas Gerais (Thurston, 1940: 295; IBI-14488), Santa Catarina (P. Hennings, 1889:
(68); Cummins, 1940: 49), Sdo Paulo (Jackson,1932: 94; Viégas, 1945: 14; IAC-1099).
Prospodium tecomicola has been reported also from Honduras, Venezuela, and Paraguay.
Spermogonia and aecia on hypertrophied areas of small stems or on the abaxial side of leaves on
hypertrophied veins; aeciospores as the urediniospores except more variable and larger, mostly (28-)30-35(-
38) x (25-)27-30(-33) um. Uredinia on the abaxial side of leaves, brown, suprastomatal with basal peridial
cup and surmounting peripheral paraphyses; urediniospores mostly 26-30 x 24-29 um with pores face view,
bilaminate, unicapitate, the outer wall 4-5 pum thick, colorless, with nearly to completely embedded, fringe-
like, bacilliform rods, the inner wall golden brown, 1.5-2 um thick, pores 2, equatorial in flattened sides.
Telia as the uredinia; teliospores 32-36(-38) x (22-)24-27(-28) um, oblong-ellipsoid, wall obviously
bilaminate, the outer layer pale brownish, 1-3 pm thick, echinulate with small cones spaced (2-)2.5-3.5(-5)
pm, inner wall 1.5-2.5 pum thick, chestnut-brown, pore of upper cell apical of lower cell next to pedicel, each
under a low umbo, pedicel to 60 um long, adorned 2/3 to 3/4 toward base with 2 knob-like, echinulate or
toothed protuberances, the base often swollen and with a few coarse warts.
Two or three rings of spiney, knob-like appendages on the lower part of the pedicel of the teliospores
aid in identifying this species.

PROSPODIUM TUBERCULATUM (Spegazzini) Arthur, N.Amer. Flora 7: 161. 1912. (2/2,II/I1I).
Euprospodium
= Puccinia tuberculata Spegazzini, Anal. Soc. Cient. Argentina 10: 6. 1880. TYPE on Lantana
camara from Argentina, near Recoleta, April 1880, Spegazzini s.n.
Anamorph
Uredo tuberculata Spegazzini Anal. Soc. Cient. Argentina 9: 172. 1880. TYPE on Lantana
camara from Argentina, near Recoleta, Feb 1880, Spegazzini, s.n.
On Verbenaceae
Lantana camara Linnacus, Mato Grosso (IBI-16765), Minas Gerais (Thurston, 1940: 295; IBI-
14490), Sdo Paulo (Jackson, 1932: 65; Cummins, 1940: 15; IBI-12032).
Lantana mixta L. Sdo Paulo (Cummins, 1940: 15).
Lantana robusta Schauer, Santa Catarina (Hennings, 1896: 230).
Lantana salvifolia Jacquin, Sdo Paulo (Hennings, 1902D: 296).
Lantana triplininervia, Mato Grosso (IBI-17177).
Prospodium tuberculatum has been reported on several species of Lantana from Argentina to
Mexico, and The West Indies
Spermogonia and aecia unknown. Uredinia on both sides of leaves or mostly on the abaxial side of
leaves, subepidermal in origin, erumpent, cinnamon-brown, with straight, cylindrical, thin-walled, colorless,
peripheral paraphyses 25-35 pm long, often few present; urediniospores (24-)26-31(-33) x (22-)24-27(-28)
pum, broadly ellipsoid or globoid, wall 2-3 pm thick, cinnamon-brown or golden, echinulate, echinulae spaced
2-4(-5) um, pores 2, equatorial in slightly or not flattened sides. Telia as the uredinia except blackish brown;
teliospores (40-)46-53(-55) x (30-)33-38(-40) um, broadly ellipsoid, wall (3.5-)4-5.5(-6) um thick at sides,
inconspicuously if at all bilaminate, chestnut-brown, 6-8(-9) um over pores as paler, differentiated umbos,
echinulate, echinulae spaced (2-)2.5-4.5(-7) um, pore apical in upper cell, near the pedicel in lower cell;
pedicel (50-)65-90(-110) um long, nearly or quite colorless and thin-walled, the lower one-third without or
with 1 or 2 irregular whorls of branched appendages or some of these simple. .
Collections from Argentina & Brazil have teliospores with pedicels only partly adorned or
unadorned. Telia were found only in May and June in Sao Paulo state Brazil.
Scientists have introduced Prospodium tuberculatum from Brazil into Australia as a biological
control agent for Lantana. Weed scientists have dubbed Lantanas as one of the worst weeds in the world.

Prospodium viegasii Joerstad, see DIPYXIS VIEGASII (Joerstad) Cummins & J.W.Baxter.
PROSPODIUM VONGUNTENII (Mayor) Dietel in Engler & Prantl Nat. Pflanzenfam. 6:65. 1928.

(?/2,I/11I). Euprospodium.
= Puccinia vonguntenii Mayor, Mém. Soc. Neuch. Sci. Nat. 5: 492. 1913. TYPE on Lippia
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americana Linnaeus from Colombia, Dept. Bolivar: Magdalena —Baranquilla, 2 Nov 1910,
Mayor-368.
= Prospodium vonguntenii (Mayor) Kern & Whetzel, J. Dept. Agr. Puerto Rico 14: 310. 1930.
On Verbenaceae

Lippia sp., Sao Paulo (IBI-14658).

This is the first record of Prospodium vonguntenii from Brazil. It was known before on Lippia and
Aloysia from Argentina and Colombia. The pedicels of the teliospores usually have a few poorly developed
appendages near their base.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, subepidermal becoming
erumpent, cinnamon-brown, with few peripheral, colorless, thin-walled paraphyses; urediniospores (19-)21-
24(-25) um diam, mostly globoid, wall 1.5(-2) um thick, cinnamon-brown, uniformly echinulate with
echinulae spaced 2.5-3.5(-4) um, pores 2, equatorial in rounded, echinulate sides. Telia as the uredinia except
blackish brown; teliospores (38-)42-50(-54) x (26-)28-30(-33) um, broadly oblong-ellipsoid, not or only
slightly constricted at septum, wall 4-5 pm thick, not laminate, dark chestnut-brown and only slightly paler
toward exterior, echinulate-verrucose with low cones spaced 2.5-4 pm, pore apical in upper cell, next to hilum
in lower cell, each with a low golden brown umbo, pedicel to 70 um long but often much shorter, with 1 pair
of small lobed or simple appendages or these sometimes lacking.

Prospodium vonguntenii (Mayor) Kern & Whetzel, see PROSPODIUM VONGUNTENII (Mayor)
Dietel.

Prospodium wulffiae H. W. Thurston, see PROSPODIUM PARAGUAYENSE Spegazzini.

PUCCINIA

Arthur (1922) reported that Puccinia is a "form genus" that he defined as "Species whose life-cycle
is not known, or is not readly assumed from related forms...These genera do not represent the whole cycle of
development, and are not based upon type species" Later, he abandoned this usage in favor of using Puccinia
as a teleomorph genus in the modern sense.

PUCCINIA ABNORMIS P. Hennings, Hedwigia 35: 243. 1896. TYPE on Echinochloa sp from
Argentina, Cérdoba: Rio Tercero, date not reported, Galander s.n. Host erroniously originally
reported as Gymnothrix sp. (?/?2 IIpe/III).
= Puccinia subdiorchidioides P. Hennings, Hedwigia 35: 244. TYPE on Echinochloa crusgalli

(Linnaeus) P. Beauvois from Argentina, Buenos Aires: Rio Lujan near Buenos Aires,
Bettfreund s.n. Host reported originally as Panicum crus-galli.

On Gramineae:

Echinochloa crusgalli (Linnaeus) P. Beauvois , Minas Geraes (Thurston, 1940, as Puccinia
flaccida Berkeley & Broome).

Panicum sp., Rio Grande Sul (Lindquist & Costa Neto,1963: 112). The host of this report is
probably Echinochloa crus-galli because Cummins (1971) lists P. abnormis as infecting
only Echinochloa spp.

Puccinia abnormis has been reported from northern Argentina to the southern United States of

America.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, cinnamon-brown;
urediniospores 18-20(-24) x (13-)17-19 um, mostly broadly ellipsoid or obovoid, wall 1.5-2.5 pm thick,
cinnamon-brown, echinulate, germ pores 4-6, scattered. Telia on both sides of leaves, early exposed,
chestnut-brown, pulvinate; teliospores (26-)30-35(-48) x 12-15(-27) um, mostly ellipsoid or oblong-ellipsoid,
usually variously diorchidioid, wall 1-1-5 um thick at sides, 2-4 um apically, golden smooth; pedicels to 50
um long, colorless, thin-walled and collapsing, fragile (Cummins, 1971).

Puccinia abnormis has been reported mistakenly a few times previously from South America as P.
flaccida. But Cummins (1971) has shown that true Puccinia flaccida has been reported only from Sri Lanka
(Ceylon), India, and Japan, and has 3 equatorial germ pores in its urediniospores instead of 4-6 scattered
germ pores as in Puccinia abnormis. Cummins (1971) mistakenly listed Diorchidium flaccidum Lagerheim
as a synonym of Puccinia abnormis. It should have been listed as a synonym of Puccinia flaccida Berkeley
& Broome.
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Puccinia abrupta Dietel & Holway var partheniicola (H. S. Jackson)Parmelee see PUCCINIA
SCHILEANA Spegazzini var. PARTHENIICOLA (H. S. Jackson) Lindquist.

Puccinia absinthi DeCandolle, see PUCCINIA TANACETI DeCandolle.
Puccinia acanthospermi P. Hennings, see PUCCINIA CNICI-OLERACEI Persoon ex Desmazieres.

Puccinia acanthospermi P. Sydow & P. Sydow (not that of P. Hennings), see PUCCINIA CNICI-
OLERACEA Persoon ex Desmazieres.

Puccinia accedens Sydow, see PUCCINIA LANTANAE Farlow.

PUCCINIA ACHYROCLINES H. S. Jackson & Holway in Jackson, [as “(P. Henn.) Jackson & Holway,
comb. nov.”’] Mycologia 24: 156. 1932. TYPE on Achyrocline vargasiana DeCandolle (Achyrocline
satureioides var. vargasiana (DeCandolle) Baker) from Brazil, Sdo Paulo: Tremembé, 6 March
1922, Holway-1614. (2/?,11pe/III).

Anamorph
Uredo achyroclines P. Hennings, Hedwigia Beiblatt 38: (70). 1899. TYPE on Achyrocline

satureioides (Lamarck) DeCandolle from Brazil, Santa Catarina: Sdo Francisco, Ule-326.

On Compositae:

Achyrocline satureioides (Lamarck) DeCandolle, Bahia (IBI-13592); Minas Gerais (IBI-13165);

Parand (IBI-12885); Rio de Janeiro (PUR-F8240), Rio Grande do Sul (IBI-12930); Santa
Catarina [Hennings, 1899: (70)], Sdo Paulo (Jackson, 1932: 156; IBI-12725).

Achyrocline vautheriana DeCandolle, Rio de Janeiro (Jackson, 1932: 156; PUR-F8241).

Puccinia achyroclinesas has been reported only from Brazil.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, scattered, almost obscured and
difficult to see because of the host tomentum, round, long covered by the yellowish epidermis, blister like,
erumpent, powdery; urediniospores pedicellate, 18-26 x 17-21 um, globoid, ovoid to ellipsoid, wall ca 1 um
thick, finely and densely echinulate, colorless, germ pores usually obscure, or 8, scattered (Sydow, 1924).
Telia on abaxial side of leaves, light chestnut-brown, obscured by the tomentum of the hoist; teliospores 38-
50 x 18-21 um, clavate, rounded above, narrowed and truncate below, wall 1-1.5 pm thick at sides, broadly
and gradually thickened at apex 6-9 um, light golden-brown, nearly colorless below; pedicel as long as the
spore or shorter, broad at point of attachment, colorless (Jackson, 1932).

Jackson (1932) treated Puccinia achyroclinesas a transfer from the anamorph species Uredo
achyroclines P. Hennings. The teleomorph name, however, is to be ascribed to Jackson and Holway alone
because Jackson described telia for the first time. He cited only one specimen with telia which is cited above
as the type.

Puccinia investita Schweinitz is a closely related species that has Aecidium gnaphaliatum Schweinitz
as its uredinial stage. This species has been reported from North America and on Achyrocline spp. from
Ecuador and Bolivia and on Gnaphalium sp. from Peru. It is to be expected in Brazil..

A comparison of three species of Puccinia on Achyrocline, Gnaphalium, and perhaps other closely
related host genera follows.
1.Anamorph spores pedicellate, walls echinulate 2.
1.Anamorph spores catenulate, walls verrucose (Aecidium sp.) 3.

2. Urediniospores with walls dark cinnamon-brown to light chestnut-brown, (1.5-)2(-2.5, -3) um

thick, with two(-3) equatorial pores, visible in some spores.
PUCCINIA GNAPHALIICOLA P. Hennings, (?0/L1Ipe/III).
On Gnaphalium spp., includes Pucinia gnaphalii (Spegazzini) P.
Hennings, anamorph name is Uredo gnaphalii Spegazzini.

2. Urediniospores with walls colorless or pale yellowish, less than 2 um thick, evenly finely

echinulate, pores obscure (or 8 and scattered fide Sydow).
PUCCINIA ACHYROCLINES H. S, Jackson & Holway.
(2/?,Ipe/1II). On Achyrocline spp., anamorph name is Uredo
achyroclines P. Hennings.
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3. Aecia of Puccinia gnaphaliicola unknown
3. Urediniospores, if produced, Aecidium-like (sori cupulate, peridiate, spores catenulate, verrucose),
spores (19-)20-26(-29) x (16-)18-22(-24) um, wall 1-1.5 pm thick, finely verrucose Teliospores (36-
)40-53(-58) x 14-)18-23(-25) um, lateral walls (1-)1.5)(-2) um, apical walls (5-)8-10(-13) um
PUCCINIA INVESTITA Schweinitz, (0/Icv,?IIcv/III).
On Gnaphalium and ?Achyrocline. Includes Caeoma (Aecidium)
gnhaphaliatum Schweinitz, and Puccinia gnaphaliata (Schweinitz) Arthur
& Bisby.

Puccinia actinostemonis H. S. Jackson & Holway, see PUCCINIA PSIDII Winter.
Puccinia aculeatispora Hohnel, see DIORCHIDIUIM ACANTHOSTEPHUM Sydow.
Puccinia aequatoriensis H. Sydow & P. Sydow, see PUCCINIA ROULINAE P. Hennings.
Puccinia agnesiae H. Sydow, see PUCCINIA PUTA H. S. Jackson & Holway.

PUCCINIA AGNITIONALIS H. S. Jackson & Holway in Jackson, Mycologia 24: 108. 1932. TYPE on

Vernonia diffusa Lessing [= Vernonanthura diffusa (Lessing) H. Robinson], Compositae, from

Brazil, Rio de Janeiro: Teresopolis, 2 Oct 1921, Holway-1184. (0/Icv,IIpe/III).

Puccinia agnitionalis has been reported only from the type.

Spermogonia on adaxial side of leaves, 90-120 um wide, 120-150 um high, deep seated, ostiolar
filaments short; aecia on both sides of leaves, cupulate, peridium well developed, peridial cells 40-50x16-23
pm, irregularly polyhedral, aeciospores catenulate, 26-30x18-20 um, ellipsoid, walls 1-1.5 pm thick,
colorless, closely and finely verrucose. Uredinia not seen, urediniospores in telia, 26-30x18-22 pm, ellipsoid,
walls 1.5-2 pm thick, colorless to pale golden-brown, minutely echinulate, pores obscure, probably 3,
scattered. Telia on abaxial side of leaves, 0.4-0.8mm diam., scatterd to in groups, numerous, soon naked, pale
chestnut-brown at first, becoming grayish-white by germination, compact, pulvinate, ruptured epidermis
inconspicuus, paraphyses 125-175 x 18-24 um, numerous, peripheral and scattered between the spores,
clavate to straight or slightly curved, rounded at apex, wall ca 1 um thick or less, not thickened at apex, pale
cinnamon-brown, teliospores 65-90 x 18-20 to 22-26 um, oblong to cylindrical, narrowed above, rounded
below, conspicuously constriced at the septum, wall 1-1.5 pm thick, cinnamon-brown, smooth; pedicel about
half as long as spore or shorter, colorless (Jackson, 1932).

Jackson separated Puccinia agnitionalis by its thin teliospore walls, essentially unthickened at the
apex, and by the presence of numerous, thin walled paraphyses with the telia. New collections are needed to
determine if this rust still occurs in Brazil.

At least 45 species of Puccinia have been named on Vernonia spp., all but three from the Americas.
Twenty of these are reported from Brazil. Descriptions and keys for these species are in Jackson (1918,
1932), and Urban (1973).

Puccinia albida Dietel & Neger, see PUCCINIA PALLIDISSIMA Spegazzini.

PUCCINIA ALBULA H. S. Jackson & Holway in Holway, Mycologia 24: 136. 1932. TYPE on
Baccharis sp., Compositae, from Brazil, Rio de Janeiro: Niteroi, 23 Sept 1921, Holway-1149.
(0/Ice,IIce/TIN).

Anamorph
Caeoma sp. unnamed sp., the TYPE the same as for Puccinia albula.

Puccinia albula has been reported only from the type. New collections are needed to determine if
this rust still occurs in Brazil.

Spermogonia on the adaxial side of leaves, numerous, subgloboid to conical, periphyses slightly
exerted; aecia (Caeoma sp.) on adaxial side of leaves around the spermogonia, deeply immersed in the
mesophyll, without peridia, covered by the epidermis, tardily opening with an irregular pore, yellowish;
aeciospores catenulate, 36-54 x 28-36 um (Lindquist, 1958), 32-45 x 28-32 um (Jackson, 1932), ellipsoid to
subgloboid, wall 2.5-3.5 pum thick, echinulate, echinulae large, 2-3 um long, widely spaced 3-6 um apart.
Uredinia with the same morphology as the aecia but without spermogonia. Telia on yellowish spots on the
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abaxial side of leaves, originating deeply within the mesophyll, 0.2-0.3 mm across, round, scattered or in
groups, soon erumpent, ruptured epidermis not evident, bright golden-brown, becoming grayish-white by
germination, teliospores 45-67 x 20-24 um, ellipsoid, oblong to subclavate, rounded above, rounded or
narrowed below, constricted at the septum, wall (1-)1.5-3 pm thick at sides, not or slightly thickened to 2.5-3
pum at apex, pedicel about as long as or shorter than the spore, fragile, colorless (Jackson, 1932; Lindquist,
1957).

Puccinia spp. have been reported on Baccharis spp. only in the Americas. Lindquist (1957) reported
at least 55 of these species, 15 of which have been reported from Brazil. Thus, Baccharis has more Puccinia
species than any other host genus in the Americas.

PUCCINIA ALIA H. S. Jackson & Holway in Jackson, Mycologia 24: 137. 1932. TYPE on Baccharis
trinervis Persoon, Compositae, from Brazil, Rio de Janeiro, 9 Aug 1921, Holway-1007.
(0/Ice,IIpe/III).

Puccinia alia has been reported with certainty only from the type. A questionable report of this
species from Guatemala, also on Baccharis trinervis, is based on uredinia only.

Spermogonia on both sides of leaves; aecia (Caeoma sp) on both sides of leaves, deep seated,
without peridium, covered by epidermis, opening by a pore, aeciospores catenulate, (23-)26-35(-40) x (16-
)18-23(-25) um, mostly ellipsoid or obovoid, wall 2-2.5(-3) um thick at sides, often slightly thicker at one or
both ends, echinulate, spines spaced (2-)3-5 um. Uredinia on abaxial side of leaves, rather slowly exposed,
pale yellowish (dry), bright yellow (fresh), urediniospores pedicellate, (22-)26-35(-40) x (17-)18-22(-24) um,
mostly obovoid or ellipsoid, wall 1.5(-2) um thick, sometimes thicker apically, echinulate, yellowish or nearly
colorless, pores obscure, equatorial, probably 2, perhaps sometimes 3. Telia on abaxial side of leaves,
exposed, about cinnamon-brown, becoming gray from germination, compact; teliospores 40-60(-68) x (15-
)17-22(-23) um, mostly ellongately ellipsoid, wall 1 pm thick at sides, golden-brown, 2-4 pm thick over pores
by a small, nerarly colorless umbo, smooth, pore of upper cell apical, of lower cell at septum; pedicel to 60
pm long but often shorter, colorless (Cummins, 1978).

Synonyms for the host binomial include Conyza trinervia ("trinervis") Mill., Conyza trinervis
Lamarck, Baccharis rexioides Humboldt, Bonpland & Kunth, Baccharis trinervis var. rhexioides (H. B. K.)
Baker, and Psila trinervis ("Lamarck) Cabrera (R. McVaugh, 1984).

Species of Puccinia are known to parasitize species of Baccharis only in the Americas. Lindquist
(1957) reported at least 55 of these species. Thus, Baccharis has more Puccinia species than any other host
genus in the Americas.

PUCCINIA ALLAUDABILIS H. S. Jackson & Holway in Jackson, Mycologia 24: 109.1932. TYPE on
Vernonia argyrotrichia Schultz-Bipontius ex Baker [= Lepidaploa argyrochria (Schultz-Bipontius
ex Baker) H. Robinson], Compositae, from Brazil, Rio de Janeiro: Teresopolis, 8 Oct 1921, Holway-
1199. (0/1IIpe/III).

Puccinia alludabilis has been reported from the type and one other Holway collection from the same
location, 11 Oct 1921. New collections are needed to determine if this rust still occurs in Brazil.

Spermogonia and aecia produced but not adequate for description. Uredinia on abaxial side of
leaves, scattered, few, 0.5-1 mm across, ruptured epidermis inconspicuous, powdery, pale cinnamon-brown,
urediniospores 22-26 x 20-24 pum, globoid to broadly ellipsoid; wall 1.5-2 pm thick, closely and finely
echinulate, pores 3-4, scattered, subobscure. Telia numerous on abaxial side of leaves, 0.5-0.8 mm across,
scattered or in groups, pulvinate, ruptured epidermis mostly inconspicuous, chestnut-brown, becoming ashy-
gray by germination, without paraphyses; teliospores 60-78 x 15-19 um, cylindrical to terete, obtuse to
narrowed above, rounded to somewhat narrowed to pedicel, slightly or not constricted at septum, wall more or
less evenly 1-1.5 pum thick, smooth, cinnamon-brown, pedicel about as long as or shorter than the spore,
colorless, fragile (Jackson, 1932).

Puccinia alludabilis may be distinguished from others on Vernonia by the slender, thin walled
teliospores, not thickened at the apex and not over 20 um wide, together with the thin walled, closely
echinulate urediniospores.

A few old aecia accompanied by pycnia are present, but are too imperfect for adequate diagnosis.
The pycnia are epiphyllous, deep seated, nearly globoid, 120-150 um wide by 150 um high, with short
ostiolar filaments. The aecia are hypophyllous, with membranous, lacerate peridium. The peridial cells seen in
face view are irregularly polyhedral, 23-28 by 40-60 um. The wall is coarsely and prominently tuberculate
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verrucose. The aeciospores are ellipsoid, 20-30 by 24-26 um, with colorless thin walls, 1-1.5 um, coarsely
and prominently verrucose, with a tendency to be verrucose rugose near one end (Jackson, 1932).

At least 45 species of Puccinia have been named on Vernonia spp., all but three from the Americas.
Twenty of these are reported from Brazil. Descriptions and keys for these species are in Jackson (1918,
1932), and Urban (1973).

PUCCINIA ALLII Rudolphi, Linnea 4: 392. 1829. (0/Icv,IIpe/III).
= Puccinia mixta Fuckel, Fungi Rhen. no. 377. 1863.
= Puccinia porri Winter in Rabenhorst, Krypt. Fl. 1: 200. 1882.
Anamorph
Uredo porri Sow., English Fungi, pl. 411. 1810.
= Uredo alliorum DeCandolle, Fl. France. 6: 82. 1815.
On Liliaceae, sensu lato:
Allium cepa Linnaeus (Onion, leaf blades hollow), Parana (Fontoura & Nowacki, 1967: 110), Séo
Paulo (Viégas, 1945: 15; IAC-567).
Allium escalonicum Linnaeus (Shallot, leaf blade slender awl-like), Sdo Paulo (IBI-5031).
Allium porrum Linnaeus (Leek, leaf blades equitant, keeled), Parana(Fontoura & Nowacki, 1967:
111).
Allium sativum Linnaeus(Garlic, leaf blades flat), Minas Gerais (Thurston, 1940: 296; IBI-1013),
Parand (Fontoura & Nowacki, 1967: 111), Rio Grande doSul (Lindquist & Costa Neto,
1936: 119; IBI-720), Séo Paulo (IBI-4960).

Allium sp., Sao Paulo (Viégas, 1945;15; IAC-4118; IBI-269).

Researchers do not agree about the number of species of Puccinia that infect various species of
Allium. We follow Wilson and Henderson (1966) who regard Puccinia allii as widespread, with intergrading
morphological traits in various populations infecting many species of Allium. Severe infections produced by
this species complex can kill leaves of cultivate species of Allium. Garlic, chives, and leeks are the most
susceptible. But Savile (1961) considers the rust on Allium schoenoprasum (chives) as Puccinia mixta and
the rust on A. porrum (leeks) as Puccinia porri.

Spermogonia and aecia have not been reported from South America. The telial sori of Puccinia allii
in the broad sense are coverded by the epidermis and appear as a black crust when mature. The telial sori are
composed of numerous, darklly pigmented, thick-walled paraphyses that surround locules filled with
teliospores. Among the variable traits is the quantity of one-celled teliospores (mesospores) in the telia.
Puccinia porri was considered as a separate species because it had more than 50 % mesospores while
Puccinia allii had less than 50 %. Because this trait intergrades it seems not to be able separate species.

Pazschke (1892: 95) reported Puccinia allii on Bomarea edulis Herb., Alstroemeriaceae, the family
reported sometimes as Amaryllidaceae, from Santa Catarina.(Ule-130) This specimen later became the type
of Puccinia bomareae P. Hennings.

Puccinia amphiospora Cummins, see PUCCINIA HYPTIDIS-MUTABILIS Mayor.
Puccinia amphistelmae P. Hennings, see PUCCINIA CYNANCHI Berkeley & Curtis.

Puccinia andropogonicola Spegazzini (not that of Hariot), see PUCCINIA POSADENSIS Saccardo &
Trotter.

Puccinia anemopaegmatis P. Hennings, see PROSPODIUM ANEMOPAEGMATIS (P. Hennings)
Cummins.

Puccinia anguriae Arthur & Cummins, see PUCCINIA ARECHAVALETAE Spegazzini.

Puccinia angustata Peck var. angustatoides (Stone) Arthur, see PUCCINIA ANGUSTATOIDES R. E.
Stone.

PUCCINIA ANGUSTATOIDES R.E. Stone, Bull. Torrey Bot. Club 36: 549. 1909. TYPE on
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Rhynchospora corniculata (Lamarck) A. Gray from The United States of America, Alabama:

Auburn, 17 Sept 1908, R. E. Stone s.n. Stone lists one other specimen: Auburn, Alabama, 1 Jan

1909, E. E. Binford s.n. A lectotype needs to be chosen. (0/I2 IIpe/III).

= Puccinia angustata Peck var. angustatoides (Stone) Arthur, Manual of Rusts of United Sytates

and Canada. p. 196. 1934.
= Puccinia rhynchosporicola Spegazzini, Rev. Argent. Bot. 1: 123-124. 1925. TYPE on
Rhynchospora stricta Boeck. from Argentina, other data not reported.
On Cyperaceae:

Rhynchospora marisculus Lindley & Nees, Parana (Joerstad, 1956: 479).

Rhynchospora sp. Minas Gerais (Thurston, 1940: 296).

Puccinia angustatoides has been reported also from Argentina, The West Indies, and the Southern
United States of America. Spermogonia and aecia occur on Pluchia sp., Compositae, in the Southern United
States of America.

Lindquist and Costa Neto (1963) questioned the identification of a rust reported to be Puccinia
angustatoides on Cyperus sp., Rio Grande do Sul, because the host was not Rhynchospora and no telia were
found on this specimen. Rusts on Cyperaceae in Latin America require more detailed comparative studies to
better sort out well defined morphological species.

Traits important for identifying P. angustatoides have been reported to be that the host is not Carex,
the urediniospores usually have two supraequatorial germ pores, and telia are erumpent, without paraphyses,
and usually with some one-celled teliospores. Arthur (1934) placed species of Puccinia that had
urediniospores with supraequatorial germ pores and erumpent, non paraphysate telia which parasitized
Cyperaceae genera other than Carex in P. angustata with three varieties, including P. angustata var.
angustatoides (R. E. Stone) Arthur. The supraequatorial germ pores of the urediniospores seems to be a
variable trait and dificult to determine in some collections.

Jackson (1926) reported that Uromyces rhynchosporae, which has been recorded also from Brazil, is
a correlated species whose uredinia are almost identical to those of Puccinia angustatoides, making it almost
impossible to identify uredinial collections with confidence.

PUCCINIA ANTHEPHORAE Arthur & Johnston, Mem. Torrey Bot. Club 17: 137. 1918. TYPE on

Anthephora hermaphrodita from Jamaica, 5 Mar 1908, Britton-1917. (2/?2 Ilpe/III).

Anamorph
Uredo anthephorae H. Sydow & P. Sydow, Ann. Mycol. 1: 22. 1903. TYPE on Anthephora
hermaphrodita (L.) Kuntze (reported as Anthephora elegans from Cuba, place and date not
reported, R. de la Sagra s.n.
On Gramineae:
Anthephora hermaphrodita (L.) Kuntze (reported as Anthephora elegans Schreiber), Pernambuco
(Batista & Bezerra, 1960: 15).

Cummins (1971) lists Puccinia anthephorae for the West Indies, Guatemala, and Colombia, but not
Brazil. Its occurrence in Brazil needs to be confirmed.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, yellowish brown, rather
compact; urediniospores (26-)28-31 x (22-)24-27(-29) um, mostly broadly ellipsoid or broadly obovoid, wall
(2.5-)3-4 pum thick, or 4-6 um apically, golden to cinnamon-brown, rugose-verrucose in a labyrinthiform
pattern, germ pores 3 or 4, equatorial. Telia on both sides of leaves, early exposed, blackish; teliospores
(30-)33-40(-42) x (21-)25-30(-32) um, broadly ellipsoid or broadly obovoid, wall 2.5-3.5(-4) um at sides,
(5-)6-8(-9) um apically, chestnut-brown, smooth; pedicels thin-walled, collapsing, yellowish, to 100 um long;
1-celled teliospores are common (Cummins, 1971).

Traits that help identify Puccinia anthephorae include uredinia without paraphyses, urediniospore
walls rugosely verrucose in a labyrinthiform pattern, 3-4 equatorial pores (Cummins' Group VII), teliospores
(21-)25-30(-32) um wide, broadly ellipsoid or broadly obovoid, apical wall nearly uniformly chestnut-brown.
Puccinia cenchri has been reported also on the grass genus Anthephora.

PUCCINIA ANTIRRHINI Dietel & Holway in Dietel, Hedwigia 36: 298. 1897. TYPE on Antirrhinum
majus (cultivated) from The United States of America, California: Alemeda Co., Berkeley, 1 Aug
1895, W. C. Blasdale s.n. (2/?,I1pe/III).

On Scrophulariaceae
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Antirrhinum majus Linnaeus. Rio Grande do Sul (IBI-15982), Sdo Paulo (IBI-15980).

Puccinia antirrhini is common on snapdragon, Antirrhinum majus, where cultivated, but this rust
was found in Brazil only recently. When severely infected, the plants produce no flowers and may die.

The original home of this rust is in Western North America on indigenous species of Antirrhinum
and Cordylanthus. Even though Antirrhinum majus comes originally from the Mediterranean region, this rust
has been able to infect the cultivated snapdragons and has become widespread.

PUCCINIA APII Desmazieres, Catal. des plantes Omis., p. 25. 1823.
On Umbelliferae:
Apium graveolens Linnacus, Brazil (Silveira, 1951: 220).
The occurrence of Puccinia apii in Brazil needs confirmation.

Puccinia appendiculata Winter, see PROSPODIUM APPENDICULATUM (Winter)Arthur.

Puccinia appendiculatoides P. Hennings, see PROSPODIUM APPENDICULATOIDES (P. Hennings)
Cummins.

PUCCINIA ARACHIDIS Spegazzini var. ARACHIDIS, Anal. Soc. Cient. Argentinal7: 90. 1884.

TYPE on a wild species of Arachis, mistakenly reported originally as Arachis hypogaea, from

Paraguay, near Caa-guazu in a sub-virgin forest, Jan 1882, B. Balansa-3449. (?/?,IIpe/IIl).
Anamorph

Peridipes arachidis (Lagerheim) Buriticd & Hennen, Rev. Acad. Colomb. Cienc. 19: 50. 1994.

= Uredo arachidis Lagerheim, Tromso Mus. Aarsb. 17: 106. 1894. TYPE on Arachis
hypogaea Linnaeus from Surinam, the year late 1827 or early 1828, C. Weigelt
s.1.
= Uromyces arachidis P. Hennings, Hedwigia 35: 224. 1896. TYPE an isotype
specimen of Uredo arachidis Lagerheim, only uredinia described.
On Leguminosae:
Arachis glabrata Bentham, Mato Grosso (PUR-F6248).
Arachis hypogaea Linnaeus, Mato Grosso (PUR-F6251), Para (IAN-684), Parand (Fontoura &
Nowacki, 1967/70: 113), Rio Grande do Sul (PUR-F18746), Rio de Janeiro (IAC-4680),
Séo Paulo (IBI-12220).

Arachis sp., Mato Grosso do Sul (IBI-14314), Minas Gerais (IBI-16788).

Puccinia arachidis has been reported world wide in most places where peanuts are cultivated.

Spermogonia and aecia unknown. Uredinia, Peridipes arachidis, mostly on the abaxial side of
leaflets, sometimes on petioles, stipules, and stems, scattered or in irregular groups, subepidermal in origin,
blister-like when immature, covered by a thin, membranous, net-like peridium just under the epidermis,
erumpent, peridium remains stuck to the conspicuous, ruptured epidermis, powdery, dark cinnamon-brown;
without paraphyses; urediniospores (21-)23-29 x (16-)18-22(-24) um, broadly elipsoid to obovoid, wall 1-2
pm thick, finely echinulate, echinulae 2-3 pm apart, pores mostly 2, occasionally 3-4, equatorial, pores often
in slightly flattened areas. Telia mostly on abaxial side of leaves, 0.2-0.3 mm across, subepidermal in origin,
erumpent, ruptured epidermis prominent, pulvinate, chestnut- or about cinnamon-brown, turning grayish by
germination; teliospores (33-)38-56(-60) x (12-)14-16(-18) um, oblong obovate or ellipsoid, rounded to
narrowed at apex, slightly or not constricted at the septum, slightly or gradually narrowed at the base, or more
or less rounded at both ends, predominantly 2-celled, 1, 3, or rarely 4 celled, wall smooth, 0.7-0.8 (-1.0) um
thick at sides, light- to golden- yellow, or chestnut-brown, 2.5-4(-5) um thick at apex, apical thickening
almost hyaline, pedicel up to 35-65 um long, thin-walled, collapsing laterally, usually broken shorter or at the
spore.

The urediniospores of Puccinia arachidis var. arachidis usually have 2 equatorial germ pores, those
of P. a. var. ofuscata usually have three. But in both varieties the number of germ pores may vary from two
to four.

Puccinia arachidis is one of the few species of Puccinia reported on Leguminosae. There is doubt
that the rust belongs in the genus Puccinia. The presence of a thin membranous peridium on the young
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uredinial sori, one of the traits of Peridipes, indicates that the species is misplaced in Puccinia. Perhaps the
correct genus for this rust will be Sorataea.

The disease on peanuts is especially severe in parts of India, other parts of Asia, and Africa, causing
leaf drop and lower production. Teliospores are known best from wild species of Arachis from Brazil. On
cultivated peanuts teliospores are rare but seem to occur regularly in the region of Campinas, Sdo Paulo. (see
Peridipes and Hennen et al., 1987).

PUCCINIA ARACHIDIS Spegazzini var. OFFUSCATA (Arthur) Cummins,Mycotaxon 5: 402. 1977.
(272 ,IIpe/1IN).
= Puccinia offuscata Arthur, Bull. Torrey Bot. Club 47: 469. 1920. TYPE on Zornia diphylla
(Linnaeus) Persoon from Cuba, Herradurta, 30 September 1904, Baker 2143.
= Puccinia zorniae Bartholomew, N. Amer. Uredinales, Ed. 1: 176. 1928 (not McAlpine, 1906).
Anamorph
Uredo zorniae Dietel, Hedwigia 38: 257. 1899. TYPE on Zornia diphylla (Linnaeus) Persoon
from Brazil, Rio de Janeiro: Copacabana, June 1897, Ule-2296.
Uredo zorniae probably belongs to the anamorph genus Peridipes but we have not yet found the
thin evanescent peridium that characterizes this genus.
On Leguminosae:
Zornia diphylla (Linnaeus) Persoon, Amazonas (Hennings, 1904: 161). Minas Gerais (Thurston,
1940: 301), Para (PUR-F17290), Rio de Janeiro (Dietel, 1899: 257; Hennings; 1904: 79),
Sao Paulo (IBI-14191).
Zornia sp., Pard (IBI-16011A), Sao Paulo (IBI-14191).

Puccinia arauacana Dietel, see PUCCINIA PAMPEANA Spegazzini.

PUCCINIA ARAUJAE Legveillé, Ann. Sci. Nat., Ser. III, 3: 69. 1845. TYPE on Araujia sericifera

Brotero from Brazil, place, date, and collector not reported, from specimen in the Paris Museum. (-/-

,~-/TII).

= Puccinia cynoctoni Leveillé, Ann. Sci. Nat., Ser. III, 5: 270. 1846. TYPE on Cynoctonum

pachyphyllum from Chile, place and date not published, Dombey s.n. (in P).

= Puccinia schnyderi Spegazzini, Anal. Soc. Cient. Argentina 10: 8. 1880. TYPE on Araujia

albens G. Don fron Argentina, "al Tigre", April 1880, O. Schnyder-s.n.

= Puccinia lagoensis P. Hennings, Hedwigia 47: 267. 1908. TYPE on Oxypetalum sp. from

Brazil, Bahia: Pianhy, Serra da Lagoa, Jan 1907, Ule-7157.
= Puccinia cabo-friensis P. Hennings, Hedwigia 43: 79. 1904. TYPE on Oxypetalum sp.
from Brazil, Rio de Janeiro, Cabo-Frio, Oct 1899, Ule-s.n
On Asclepiadaceae:
Araujia albens Don, Brazil (Hennings, 1896: 237).
Araujia sericifera Brotero, Brazil (Leveillé, 1845: 69), Sao Paulo (Jackson, 1931: 493;
Puttemans-1251; PUR-F7098).

Oxypetalum sp., Bahia (Hennings, 1908: 267), Rio de Janeiro (Hennings, 1904: 79).

Widgrenia corymbosa Malme, Parana (Joerstad, 1956: 450).

Genus undetermined, Santa Catarina (Pazschke, 1892: 95).

Arthur (1922), Jackson (1931), Joerstad (1956), and we have combined more than 20 microcyclic
species names of Puccinia that have been reported on at least 12 gernera of the subfamily Cynanchoideae,
family Asclepiadaceae, from the Americas into three species. In some specimens, infections are systemic
forming witches' brooms or other malformations. Joerstad (1950) separated these three species with
difficulty, as follows:

Key to help identify three microcyclic species of Puccinia on Asclepiadaceae subfamily Cynanchoideae
1. Teliospores mostly broadly ellipsoid or nearly globose, up to 36 um long and 23 pum (rarely 25 um) broad,
wall usually cinnamon-brown, comparatively thick, often 2-2.5 um(-4 um), pedicels often more or
less frequently inserted obliquely. Telia dark brown. PUCCINIA CYNANCHI
(= PUCCINIA OBLIQUA).
1. Teliospores mostly oblong-ellipsoid, wall yellowish-brown or nearly colorless, pedicels usually not
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inserted obliquely.
2. Teliospores comparatively large, up to 42 um (rarely 44 um) long and up to 19-23 um broad, wall
1.5-2.5 pm thick. Telia often dark brown. PUCCINIA ARAUJAE.
2. Teliospores up to 36 um ( sometimes 39 pm) long, and up to 19 um wide, wall mostly from 1-1.5
to 2 um thick(-2.5 um thick). Telia usually cinnamon-brown.
PUCCINIA ROULINIAE.

PUCCINIA ARECHAVALETAE Spegazzini, Anal. Soc. Cient. Argentina 12: 67. 1881. TYPE on

Cardiospermum velutinum from Paraguay, Montevideo, Quilmes, July 1881, J. Arechavaleta s n. (-

/-,-/II).

= Uromyces pervius Spegazzini, Anal. Soc. Cient. Argentina 17: 94. 1884. TYPE on

“Cupania” sp. from Paraguay, Villa Rica, January 1882, Balansa-3515.

= Uromyces aeruginosus Spegazzini Rev. Argentina Hist. Nat. 1: 175. 1891. TYPE on

unidentified Sapindaceae from Paraguay, Posta-cue, April 1884, Balansa-4267.
= Puccinia serjaniae Ellis & Everhart, Erythea 5: 6. 1897. TYPE on Serjania sp. from Mexico,
Baja California, Pescadero, September 1893, A. W. Anthony s n.

= Puccinia anguriae Arthur & Cummins, Ann. Mycol. 31: 43. 1933. TYPE on undetn.
Sapindaceae (originally recorded erroniously as Anguria sp, Cucurbitaceae) from Brazil,
Cabo Frio, Rio de Janeiro, 8 August 1915, J. N. Rose & P. G. Russel-20704.

On Sapindaceae:

Cardiospermum grandiflorum Swartz, Mato Grosso (Joerstad, 1959: 87); Minas Gerais
(Thurston, 1940: 296), Sao Paulo (Joerstad, 1959: 87).

Cardiospermum halicacabum Linnaeus, Minas Gerais (Jackson, 1931: 473; Thurston, 1940: 296),
Santa Catarina (Hennings, 1896: 231), Sdo Paulo (Jackson, 1931: 473).

Cardiospermum sp., Paraiba (Viégas, 1945: 16; IAC-3242), Sdo Paulo(Sydow, 1907: 355).

Paullinia sp., Para (PUR-F17401), Paraiba (Viégas, 1945: 16; IAC-3618),Pernambuco (Batista &
Bezzera, 1960: 17), Rio de Janeiro (Dietel,1899: 250), Sdo Paulo (Hennings, 1902C: 105).

Serjania communis Cambessedes, Santa Catarina (Hennings, 1896: 231).

Serjania cuspidata Cambessedes, Rio de Janeiro (Jackson, 1931: 473; Viégas, 1945: 16; IAC-
969).

Serjania fuscifolia Radlkofer, Bahia (PUR-F6360), Rio de Janeiro (PUR-F6361).

Serjania glabrata Kunth, Paraiba (Viégas, 1945: 16; IAC-2670).

Serjania mansiana Martius, Minas Gerais (Viégas, 1945: 16; IAC-4164).

Serjania perulaceae Radlkofer, Mato Grosso (PUR-F6366).

Serjania sp., Bahia (IBI-2270), Espirito Santo (IBI-4657), Goids (Hennings, 1895A: 93); Mato

Grosso (IBI-16134), Minas Gerais (Jackson, 1931: 473; Thurston, 1940: 296; Viégas &
Teixeira, 1945: 55; IAC-5054), Paraiba (IAC-3622), Rio de Janeiro (IAC-4413), Santa
Catarina (Pazschke, 1892: 95), Sao Paulo (Sydow, 1907: 355; Jackson, 1931: 473;; Viégas,
1945: 16; IAC-734).

Thouinia sp., Rio de Janeiro (Viégas, 1945: 16; IAC-2653).

Urvillea sp., Brazil (Rick, 191: 180), Sao Paulo (Sydow, 1907: 355; Viégas, 1945: 16; IAC-2753).

Sapindaceae, gen. undetermined., Ceara (IBI-17133), Goias (IBI-14892), Mato Grosso do Sul

(IBI-14320), Minas Gerais (Jackson, 1931: 473; IBI-14911), Rio de Janeiro (Dietel, 1897:
28; Jackson, 1931: 473; Arthur & Cummins 1933: 43), Sao Paulo (Viégas, 1945: 16).

Puccinia arechavaletae has been reported from Argentina to Texas in The United States of America
on at least six genera of Sapindaceae.

A comparison of the telial morphology of Puccinia arechavaletae, P. heterospora, which parasitizes
genera of Malvaceae, and Puccinia lantanae, which parasitizes genera in the Acanthaceae and Verbenaceae,
reveals that these three microcyclic species are remarkably similar. Both lack spermogonia, telia usually on
the abaxial side of leaf blades, scattered or often in concentric groups, dark brown or becoming grayish by
germination of the spores; teliospores mostly or almost entirely one-celled (“mesospores”), both one-celled
and two-celled spores very variable in form and size, 15-24(-26) x (20-)27-35(-45) um, globoid, ellipsoid, or
oblong. two-celled spores may be rounded or narrowed at each end, not or slightly constricted at the septum,
which is often oblique, cell walls 1.5-2(-3) um thick at the sides and 3-7 um thick above, chestnut- to
cinnamon-brown, smooth; pedicels (10-)25-105(-135) pm long, light cinnamon-brown or colorless.
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Arthur (1934) reported that Puccinia heterospora is correlated with P. schedonnardi, but no
correlated long cycle parental species has been reported for P. arechavaletae or Puccinia lantanae. Kern
(1938) suggested that Aecidium serjaniae is part of the life cycle of an unknown heteroecious species that
gave rise to Puccinia arechavaletae.

Puccinia arenariicola (P. Hennings) H. S. Jackson, see PUCCINA MODICA Holway.
Puccinia argentina Spegazzini, see PUCCINIA CNICI-OLERACEI Persoon ex Desmazieres.

PUCCINIA ASPILIAE Dietel, Hedwigia 36: 30. 1897. TYPE on Viguiera sp., Compositae, mistakenly
reported originally as Aspilia buphthalmifolia Grisebach, Compositae, from Brazil, Santa Catarina,

Serra Geral, Mar 1891, Ule-1695. (?/? IIpe/IID).

= Puccinia ensenadensis Spegazzini, An. Mus. Nac.Buenos Aires, 6:227. 1898. TYPE on

Viguiera sp. from Argentina, Buenos Aires: La Plata, Ensenada, April 1892, Spegazzini
S.7.

Puccinia aspiliae has been reported from Brazil only from the type listed above.

Lindquist (1982) recorded this species also from Argentin and the host as Viguiera sp., not Aspilia as
originally reported. Lindquist (1982) found that Spegazzini (1925) mistakenly placed this species as a
synonym of P. spegazziniana and reported the host as Aspilia montevidensis.

Telia are tardily dehiscent, teliospore walls are minutely striate and more or less uniformly thin but
often a little thicker above. Urediniospores have 2 subequatorial germ pores (Lindquist, 1982).

Puccinia asteris Duby, see PUCCINIA CNICI-OLERACEI Persoon ex Desmazieres.
Puccinia atra Dietel & Holway, see PUCCINIA ESCLAVENSIS Dietel & Holway.

PUCCINIA AZTECA Cummins & Hennen in Cummins, The Rust Fungi of Cereals, Grasses, and
Bamboos, p. 174. 1971. TYPE on Trisetum virletii Fourn. from Mexico, Desert of the Lions
National Park, 10 Miles west of Mexico City, 6 June 1970, J. F. Hennen 70-3. (?/?2 IlIpe/IIl).

On Gramineae:

Calamagrostis viridiflavescens (Poiret) Steudel var. montevidensis (Nees) Kampf (reported as
Calamagrostis montevidensis Nees), Sdo Paulo (Cummins, 1971: 67).

Puccinia azteca has been reported only from Mexico and Brazil.

Spermogonia and aecia unknown, uredinia mostly on the adaxial side of leaves, paraphyses capitate

to clavate-capitate, wall mostly uniformly 1-1.5 um thick, colorless; urediniospores (20-)23-28(-31) x (18-

)20-23(-24) um, obovoid to broadly ellipsoid, wall 1-1.5 pm thick, colorless to yellowish, echinulate, pores

obscure, scattered, probably 7-9. Telia on both sides of leaves, to mostly on the adaxial side, erumpent,

compact, blackish-brown, teliospores variable in size, (40-)50-95 x (11-)14-18(-20) um, to 90-160 um long
with germination, mostly cylindrical, wall ca 1 um thick at sides, (6-)10-18(-24) um at apex, pale chestnut-

brown, pedicel about 10 um long (Cummins, 1971).

It seems probable that the lower cell elongates when teliospores germinate, thus accounting for the

great variability in the lengths of the spores (Cummins, 1971).

PUCCINIA BACCHARIDICOLA P. Hennings, Hedwigia 35: 242. 1896. TYPE on Vernonia cauloni
Schultz-Bipontius. (reported mistakenly as Baccharis sp. originally), Compositae, from Brazil, Rio
de Janeiro, Aug 1887, Ule-732. (2/?,Ilcv/III).
= Puccinia membranacea Dietel, Hedwigia 38: 251. 1899. TYPE on Vernonia cauloni Schultz-

Bipontius from Brazil, Rio de Janeiro, Tijuca, May 1896, Ule-2337.

Puccinia baccharidicola has been reported only from the type. The label of the type collection of P.
baccharidicola in HBG records the host as Vernonia cauloni Schultz-Bip. In the original publication the host
was mistakenly reported as Baccharis sp. Puccinia membranacea Dietel also has been reported only from the
type but belongs here as a synonym. New collections are needed to determine if this rust still occurs in
Brazil.

Spermogonia and aecia unknown. Uredinia (Aecidium sp.) cupulate, on abaxial side of leaves, in
small circles or solitary; dull white and in the middle of yellowish spots; minute; peridia cylindrical, falling
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off early; white; urediniospores catenulate, 26-34 pm long; 19-22 pm wide, ellipsoid and globoid; cell wall
colorless; verrucose. Telia abaxial, widely and irregularly scattered; minute; cinnamon; pulvinate, somewhat
pulverulent, teliospores 60-90 x 19-24 um, oblong or fusiform; rounded at apical end and not thickened at
apex; enlarged at base and rounded at pedicel; somewhat constricted at septum; cell wall very thin; pale
yellow-brown; smooth; pedicel up to 80 um long, persistent; thick; colorless.

PUCCINIA BACCHARIDIS Dietel & Holway in Dietel, Erythea 1: 250. 1893. TYPE on Bacharis
viminea from The United States of America, California: Pasadena, Aug 1893, MacClatche-359.
(0/Icv,IIpe/1II).

Synanamorphs
Unnamed Caeoma sp. and Uredo sp. are anamorphs of Puccinia baccharidis.

On Compositae:

Baccharis burchellii Baker, Rio de Janeiro (Jackson, 1932: 137).

Baccharis sp., Rio de Janeiro (Jackson, 1932: 137).

Pucinia baccharidis has been reported from Argentina to the United States of America.
Spermogonia on both sides of leaves, aecia on abaxial leaf surface and on stems, in groups without

peridium rupturing the epidermis, bright yellow but fading when dry; aeciospores (27-)30-48(-60) x

(20-)22-26(-30) um, varying from globoid to fusiform, mostly oblong ellipsoid the apex often acute, wall

(1.5-)2-2.5 p thick or the apex slightly thicker especially when acute, verrucose with bead like warts usually

in more or less lineal arrangement, colorless or pale yellowish. Uredinia on both sides of leaves, yellowish to

cinnamon brown; urediniospores (28-)32-43(-46) x (17-)20-24(-27) um, oblong ellipsoid, ellipsoid or
obovoid, wall 1.5-2(-2.5) um thick, echinulate with fine spines spaced (1-)2(-3) um, yellowish or golden
brown, pores 5-8, scattered or tending to be bizonate. Telia mostly on abaxial leaf surface, exposed, in

groups, pale cinnamon brown becoming gray from germination, compact; teliospores (45-)50-68(-72) x

(22-)24-28(-31) um, elongately ellipsoid or oblong ellipsoid, wall 1-1.5 um thick at sides, 2.5-5(-6) um over

pores, about golden brown except paler over pores smooth, pore apical in each cell; pedicel colorless, usually

or often to 25 um wide, to 140 um long but usually less than 100 pm; germinating without dormancy

(Cummins, 1978).

Lindquist (1957) reported at least 55 species of Puccinia on Baccharis. They occur only in the

Americas. Thus, Baccharis has more Puccinia species than any other host genus in the Americas.

PUCCINIA BACCHARIDIS-CASSINOIDES P. Hennings, Hedwigia 35: 241. 1896. TYPE on

Baccharis cassinoides DeCandolle, Compositae, from Brazil, Santa Catarina, Blumenau, 12 April

1884, Ule-132. (2/?,11/?¢v or ce/III).

Puccinia baccharidis-cassinioides has been reported only from the type. New collections are needed
to determine if this rust still occurs in Brazil.

Spermogonia and aecia not reported. Uredinia scattered on indeterminate, yellowish spots on the
abaxial side of leaves, sori 0.3-0.5 mm in diameter, cinnamon-brown; urediniospores catenulate, 28-40 x 25-
35 um, subgloboid, ovoid to broadly ellipsoid; wall finely verrucose in lines, yellow-brown. Telia like the
uredinia but darker; teliospores 54-75 x 22-28 um, oblong-clavate, rounded to slightly narrowed above,
rounded to narrowed below, slightly constricted at the septum; wall smooth, not thickened apically, pale
yellow-brown; pedicel up to 60 pm long, persistent, colorless (Sydow, P. & H. Sydow, 1904).

Jackson (1932) included in his key to species of Puccinia on Baccharis traits for P. baccharidis-
cassinioides similar to the ones listed by Lindquist (1957), except he reported "? -opsis forms aeciospore
wall finely verrucose in lines". Lindquist (1957) included this species in his key as having: distinctly
pigmented teliospore walls, urediniospores unknown, aecia present (opsis form), aeciospores ellipsoid (not
narrowly ellipsoid), 20-40 um long, walls finely echinulate in lines, teliospores not or only slightly constricted
at the septum, and with a short pedicel.. He did not include other descriptive data because he reported that he
did not see any specimens.

Lindquist (1957) reported at least 55 species of Puccinia on Baccharis. These are only in the
Americas. Baccharis has more Puccinia species than any other host genus in the Americas.

Puccinia baccharidis-triplinervis P. Hennings, see PUCCINIA CONYZAE P. Hennings.

PUCCINIA BAMBUSARUM Arthur, Bot. Gaz. (Crawfordsville) 65: 467. 1918. TYPE on Pariana sp.
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(mistakenly reported originally as Olyra sp.) from Peru, Iquitos, Rio Amazonas, July 1902, Ule-
3161. (2/?2 Ilpe/lII).
Anamorph
Uredo olyrae P. Hennings, Hedwigia 43: 164. 1904. TYPE same as for the teleomorph. Telia
present but not described by P. Hennings.
On Gramineae:

Pariana campestris Aublet, Amapa (IBI-16595); Para (Hennen & Figueiredo, 1981: 353).

Puccinia bambusarum has been reported only from Peru and Brazil.

Spermogonia and aecia unknown. Uredinia mostly on abaxial side of leaf, yellowish, probably
brightly so when fresh; urediniospores (22-)24-32(-34) x (16-)18-22 um, ellipsoid or obovoid, wall 1-5 pm
thick, colorless or yellowish, echinulate, germ pores obscure. Telia on abaxial surface, cinnamon-brown,
early exposed; teliospores 20-28(-30) x (10-)12-15(-17) um, mostly ellipsoid or narrowly obovoid, septum
often oblique but diorchidioid teliospores rare, wall (1-)1.5-2 um at sides, (2-)2.5-4 um apically, yellowish or
pale golden brown, smooth; pedicels thin-walled, delicate, colorless, to 80 um long but usually broken short
(Cummins, 1971).

Hennen & Figueiredo (1981) reported that the host of Uredo olyrae is Pariana sp., not Olyra sp., as
reported by Hennings (1904: 164), and not Arundinaria sp. as reported by Arthur (1918: 467). Arthur treated
the species mistakenly as a transfer from Uredo bambusarum P. Hennings which is on Olyra sp. and an
anamorph of Puccinia obliquo-septata Viennot-Bourgin. But because Arthur described the teleomorph that
was present on the type of Uredo olyrae that Hennings had overlooked, the name Puccinia bambusarum is
ascribed to Arthur alone and its lectotype is on Pariana, the same specimen as the type for Uredo olyrae.

PUCCINIA BANISTERIAE P. Hennings, Hedwigia 34: 94. 1895. TYPE on Banisteriopsis sp. (reported
originally as Banisteria sp.) from Brazil, Goids: Formosa, Sept. 1892, Ule-1926. (-/-,-/11I).
[Puccinia trachytela is very similar, see below. After furthur study it might be placed as a

synonym] .

On Malpighiaceae:

Banisteriopsis anisandra (Adr. Jussieu) Gates, Goids, Minas Gerais (specimens in IBI).

Banisteriopsis clauseniana (Jussieu) Anderson & Gates, Goids (Hennings, 1897: 215), Sao Paulo

(IBI-13373).

Banisteriopsis gardneriana (Adr. Jussieu) Anderson & Gates, Goias (specimens in IBI).

Banisteriopsis nummifera (Adr, Jussieu) Gates, Sao Paulo (specimens in IBI).

Banisteriopsis sp., Goids, Minas Gerais (PUR-F19110) Hennings, 1895A: 94).

Heteropteris sericea (host identification requires confirmation), Federal District, Brasilia (PUR-

F18749).

Genus undetermined (probably Banisteriopsis sp.), Sdo Paulo (IBI-13474).

Puccinia banisteriae has been reported only from Brazil. Perhaps Costa Rica will be added.

Spermogonia, aecia, and uredinia not seen, probably not produced. Telia in irregular discolored
spots 0.5-2 cm across on abaxial side of leaves, the infections sometimes appearing as locally systemic, sori
0.2-1 mm across, dark brown, erumpent, pulverulent, one to five or more sori per spot, sometimes causing
chlorotic or necrotic spots on adaxial sides of leaves, sometimes sori grow together, the ruptured epidermis
remaining and often more or less covering the sori, teliospores 40-50 X 18-32 um, cylindrically ellipsoid,
rounded at both ends, slightly constricted at the septum, wall evenly 3-5 um thick, bilaminate, the outer layer
0.5 um or less thin, forming a pale transluscent yellowish reticulate-punctate to reticulate cover, the inner
layer dark cinnamon-brown, pore apical in upper cell, next to the pedicel in the lower cell, pedicel up to 55-65
pm long, thin-walled, collapsing laterally, usually broken near the spore and leaving a short collar, the other
part remaining attached to the sorus.

Traits helpful for identification of Puccinia banisteriae include: teliospore walls reticulate or
reticulate-punctate, pore apical in the upper teliospore cell and the pore basal in the lower cell, and pedicels
deciduous that leave a short collar remaning on the spore. The large, blackish-brown, irregular groups of
powdery telia on the abaxial side of leaves are especially obvious in the field because of the contrast with the
silvery grey undersides of the leaves of the hosts.

Previously this rust was described as having “verrucose-granulose” wall sculpture.

Specimens examined (all Brazil):On Banisteriopsis anisandra (Adr. Jussieu) Gates, Goids: ca 10 km
NE of Anopolis, 7 Dec 1977, J.F. Hennen & M.M. Hennen-77-361; 1 km E of Alto Paraiso, 5 March 1973,
W. R. Anderson-6341 (exUB), Minas Gerais: Sete Lagoas, 20 June 1979, J.F. Hennen & M.M. Hennen-79-73;



172

Séo Paulo, Monte Alegre, 16 Nov 1978, M. B. Figueiredo-78-83. On Banisteriopsis gardneriana (Adr.
Jussieu) Anderson & Gates, Goids, 10 km N of Figueiropolis, 5 Dec 1977, J.F. Hennen & M.M. Hennen-77-
341. On Banisteriopsis nummifera (Adr, Jussieu) Gates, Sdo Paulo, Conchal, 11 Dec 1977, J.F. Hennen &
M.M. Hennen-77-380. On Banisteriopsis sp. Federal District: Brasilia, 12 Apr 1979, E. P. Heringer-s.n.

The description of Puccinia trachytela is reproduced here because it is probably a synonym of
Puccinia banisteriae.

PUCCINIA TRACHYTELA H. Sydow, Ann. Mycol. 24: 290. 1926. TYPE on ?Tetraptis seemanii Triana

& Planch. from Costa Rica, San Pedro de San Ramon, 5 Feb 1925, H. Sydow-382. . (-/-,-/III).

Puccinia trachytella has been reported only from the type.

Spermogonia, aecia, and uredinia unknown. Telia 0.5-1.5 mm long, on obscure or large conspicuous
spots on abaxial side of leaves, usually concentric around a central sorus, sometimes in groups, rarely solitary,
irregular in shape, mostly elliptic or somewhat elongate, erumpent, surrounded by the ruptured epidermis,
somewhat powdery, chestnut-brown; teliospores 33-44 x 16-24 um, ovoid to oblong, rounded at both ends or
slightkly narrowed below, slightly or strongly narrowed at septum, wall evenly thick, densely verrucose-
reticulate, dark chestnut-brown (Sydow, H. 1923).

See below for a key that aids in identification of species of Puccinia on Malpighiaceae

Key to help identify species of Puccinia on Malpighiaceae

Nine of the fourteen species of Puccinia that are known to parasitize genera of the Malpighiaceae
have been reported from Brazil. All of these species are remarkable because of either the traits of their
urediniospores or teliospores or both and are included in the key below. Seven of the species have teliospores
with pedicels that have a globose-bulbose swollen part. The teliospore pedicels in these species are often
attached near the septum. Except for one species that has colorless teliospores, the teliospore walls are darkly
pigmented and verrucose or reticulate to reticulate-punctate. Only one species, Puccinia hematitis from
Africa, has been reportedoutside of the Americas.

A. Teliospore walls colorless, smooth, urediniospores 39-45 x 25-32 um, broadly obovoid or ellipsoid,
walls with 2 equatorial pores with large diameters (Brazil, Cuba, Belize)
. Puccinia barbatula.
A. Teliospore walls pigmented, sculptured, urediniospore pores not with large diameters B.
B. Teliospore pedicels not swollen globose-bulbose C.
C. Teliospore walls verrucose, pedicel attached basally, urediniospores reniform with 2
equatorial germ pores (only in Africa on Triaspis sp.).
Puccinia hematitis Sydow.
C. Teliospore walls reticulate to reticulate-punctate D.
D. Teliospore walls reticulate, pedicels usually attached laterally, urediniospores
reniform, walls with 2 equatorial germ pores associated with smooth spots

(Brazil). Puccinia barretoii.
D. Teliospore walls reticulate to reticulate-punctate, pedicels attached basally,
urediniospores, if produced, not reniform E.

E. Teliospores ellipsoid, rounded above, slightly constricted at septum,
wall punctate, short cycled. (Brazil) .

Puccinia banisteriae.

E. Teliospores broadly ellipsoid, often acuminate-rounded at top, not
constricted at septum, wall delicately reticulate to reticulate-
punctate F.

F. Teliospore walls delicately reticulate (Costa Rica).
Puccinia trachytella.
F. Teliospore walls reticulate to reticulate-punctate
G. Urediniospore walls 1.5-2(-2.5) um thick, spores
20-28 um wide, germ pores 2-3(-4), equatorial
(Brazil, Argentina, Uruguay).
Puccinia heteropteridis.
G. Urediniospore walls 4-7 um thick, spores 32-35
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um wide, germ pores 4, equatorial (Argentina,
Brazil, Venezuela, Mexico).
Puccinia sanguenolenta.
B. Teliospore pedicels mostly attached laterally with a swollen globose area H.
H. Teliospore walls radially verrucose, urediniospores reniform. (Guatemala).
Puccinia laurifolia.
H. Teliospore walls reticulate to reticulate-punctate L
I. Urediniospore walls 6-9 um thick, two layered, swelling in liquid, strongly
and sparsely echinulate
J. Teliospores smokey-black, wall with a thin, nearly colorless outer
layer, urediniospore wall swelling somewhat (Brazil) .
Puccinia picturata.
J. Teliospores chestnut-brown, urediniospore outer wall layer greatly
swelling (Brazil, Uruguay, Argentina, Bolivia).
Puccinia insueta.
I. Urediniospore walls 1.5-2.5 um thick, not obviously layered, not swelling in
liquid K.
K. Urediniospore pores (2-)3-4, nearly equatorial (Cuba, Puerto Rico).
Puccinia inflata.
K. Urediniospore pores (2-3)4-8, scattered or rarely bizonate L.
L. Urediniospore walls nearly evenly echinulate, without
smooth spots around pores, cuticular caps not evident
over pores M.
M. Urediniospores strongly echinulate, (2-)3 nearly
equatorial or scattered pores (Brazil).
Puccinia guasua.
M. Urediniospores not strongly echinulate, 6-8
scattered pores. (Mexico).
Puccinia echinopteris.
L. Urediniospore walls irregularly echinulate, with smooth
spots around pores, cuticular caps evident over pores
(Brazil). Puccinia inrecta.

Puccinia barbacensis Rangel, see PUCCINIA PSIDII Winter.

PUCCINIA BARBATULA Arthur & J. R. Johnston, Mem. Torrey Bot. Club 17: 144. 1918. TYPE on
Heteropterys laurifolia (Linnaeus) A. Jusseau (reported originally as Banisteria laurifolia Linnaeus)
from Cuba, Oriente: Paso Estancia , 3 May 1916, Johnston-678. (0/Ipe,JIpe/III).
= Bullaria barbatula (Arthur & J. R. Johnston) Arthur & Mains in Arthur, N. Amer. Flora 7: 485.

1922.

On Malpighiaceae
Diplopterys sp., FederalDistrict (IBI-12464).

Heteropterys byrsonimifolia A. Jussieu, Minas Gerais (IBI-16389), Sdo Paulo (IBI-13821).

Heteropterys coriacea A. Jussieu, Federal District (IBI-13211).

Heteropterys escalloniifolia A. Jusieu, Bahia (W. A. Anderson et al. 37073, in NY).

Heteropterys sp. Goias (IBI-16676), Mato Grosso (IBI-16749), Minas Gerais (IBI-), Sao Paulo
(IBI-13821).

Puccinia barbatula has been reported also from Belize , Cuba, and Mexico..

Spermogonia on both sides of leaves, in small groupson brownish discolored spots 1-3 mm across,

Aecia encircling the spermogonia, 0.2-0.8 mm across, deep in leaf tissue in origin, erumpent, partly covered

by broken tissue, somewhat pulperulent, dark cinnamon-brown; aeciospores pedicelate, 39-45 x 25-32 um,

broadly ellipsoid, or obovoid, wall 2-2.5 um thick, strongly and very sparsely echinulate, the echinulations 2-

2.5 um long colorless; pores 2, equatorial. Uredinia and urediniospores similar to the aecia and aeciospores

but scattered and not associated with spermogonia. Telia on the abaxial side of leaves, 0.3-1 mm across, on

more or less light colored areas, usually crowded around the uredinia or aecia, whitish or pale brown, usually
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long covered by the overarching tissue; teliospores 35-48 x 18-26 um, oblong or oblong-clavate, rounded
above, rounded or slightly narrowed below, somewhat constricted at the septum; wall 1.5-2.5 um thick,
smooth, colorless; pedicel about half length of the spore, 13-15 um wide.

Traits that help to identify Puccinia barbatula include: aecia and aeciospors and uredinia and
urediniospores large with walls chestnut-brown, strongly echinulate, with two equatorial germ pores, and
teliospores with colorless walls. See under Puccinia banisteriae for a key that aids in identification of species
of Puccinia on Malpighiaceae.

PUCCINIA BECKI Mayor, Mem. Soc. Neuchatel. Sci. Nat. 5: 509. 1913. TYPE on Vernonia
cotoneaster (Willdenow) Lessing [Lepidaploa cotoneaster (Willdenow) H. Robinson] from
Colombia, Cundinamarca, near Crus Verde, 15 Oct. 1910, E. Mayor-32. (0?2/1?,II/I1I).

On Compositae:

Vernonia argyrotrichia Schultz-Bipontius ex Baker [= Lepidaploa argyrotrichia (Schultz-

Bipontius ex Baker) H. Robinswon (, Rio de Janeiro (Jackson, 1932: 110).

Puccinia becki has been reported also from Colombia, Ecuador, and Jamaica. Jackson (1932: 110)
reported that his identifications of this Brazilian collection and another Holway collection from Ecuador were
tentative.

Spermogonia adaxial, sori conspicuous, extending along leaf veins, on yellowish hypertrophied
spots, ; few in close groups, subepidermal, yellow or fading to blackish; 125-130 um high, 112-120 pm wide,
globoid and flask-shaped, ostiolar filaments present; 50 um long. Aecia (Aecidium sp.) abaxial; few, in
groups opposite the spermogonia, and solitary; peridia cylindrical, membranous, becoming lacerate, peridial
cells 26-32 um long; 16-23 um width; irregularly polyhedral, walls 1.5-2 um thick, rugose or prominently
verrucose, colorless, white;. aeciospores 23-34 um long; 16-22 um wide, somewhat irregular or ellipsoid or
globoid, cell wall 2 um thick, colorless; verrucose or with low warts often arranged in longitudinal lines,
especially near either end, germ pores obscure. Uredinia on both sides of leaves or adaxial; irregularly
scattered; erumpent or epidermal rupture inconspicuous, 0.2-0.5 mm in diameter; round; naked early and
somewhat pulverulent; brown; Urediniospores 22-24 long; 18-22 um wide, globoid or broadly ellipsoid, wall
2 um thick; pale cinnamon; moderately echinulate; pores obscure. Telia abaxial; scattered; compact;
pulvinate, round, 0.2-0.5 mm in diameter; chestnut brown; erumpent, ruptured epidermis inconspicuous,
germinating at maturity; teliospores 58-90 pm long; 13-19 um wide, fusiform or cylindrical, cell wall 1-1.5
pm thick; cinnamon-brown; smooth; pedicel: fragile; colorless, shorter than spore; up to 40 um long (Mayor,
1913).

At least 45 species of Puccinia have been named on Vernonia spp., all but three from the Americas.
Twenty of these are reported from Brazil. Descriptions and keys for these species are in Jackson (1918,
1932), and Urban (1973).

PUCCINIA BERGII Spegazzini, Anal. Soc. Cient. Argentina 9: 168. 1880. TYPE on Poiretia
tetraphylla (Poiret) Berkhart from Uruguay, Montevideo, Rio Maciel, date not recorded, C. Berg-

s.n. The host was mistakenly reported originally as Adesmia punctata. (2/?,JI/III).

On Leguminosae:
Poiretia tetraphylla (Poiret) Burkart (= Poiretia psoralioides DeCandolle), Rio Grande do Sul
(Joerstad, 1959: 74; Lindquist & Costa Neto, 1963: 124).

Puccinia bergii has been reported also from Argentina and Uruguay.

Spermogonia and aecia unknown. Uredinia on abaxial side of leaflets, 0.3 mm across, scattered,
cinnamon-brown, erumpent, epidermis, urediniospores and teliospores mixed in same sori, without
paraphyses: urediniospores 19-29 x 17-23 pum, globoid to irregularly elongate, wall 2-3 um thick moderately
echinulate, reddish honey-colored, pores 3-4, about equatorial. Teliospores [60-85 x 18-20 um (fide
Spegazzini, 1880); 35-68 um long (fide Dietel, 1937); 39-61 x 15-19 um (fide Joerstad, 1959) cylindrical to
clavate, rounded above, constricted at septum, wall [uniformly thin (fide Spegazzini, 1880); thickened above
with a colorless umbo 3-5 um thick (fide Dietel, 1937); about 1 um thick at sides, to 4 um above (Joerstad,
1959)], pale honey-colored or pale brown, pedicel 30 x 6 um, persistent, colorless (Spegazzini, 1880: Dietel,
1937; Joerstad, 1959).

Puccinia bergii may be misplaced in Puccinia because true species of Puccinia probably do not
occur on the family Leguminosae..
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Puccinia berkelyana De-Toni, see PUCCINIA DICHONDRAE Montagne.

Puccinia bignoniacearum Spegazzini, see PROSPODIUM BIGNONIACEARUM (Spegazzini)
Cummins.

Puccinia biocellata Vestergren ex Cummins; see PUCCINIA OCELLIFERA Cummins.
Puccinia bidentis Dietel & Holway, see UROMYCES BIDENTICOLA Arthur.

PUCCINIA BOEHMERIAE P. Hennings, Hedwigia 34: 336. 1895. TYPE on Boehmeria sp.,Urticaceae,
from Brazil, Santa Catarina: Blumenau, Nov 1891, A. Moller s.n. (?/?,I1pe/III).

Puccinia boehmeriae has been reported only from the type. New collections are needed to determine
if this rust still occurs in Brazil.

Spermogonia and aecia unknown. Uredinia on the abaxial side of leaves, often along veins,
yellowish-brown, urediniospores 20-30 pm in diameter to 20-32 x 15-22 pm, globoid, subgloboid, to
ellipsoid, wall colorless to pale yellow, echinulate. Telia on the abaxial side of leaves, very small to medium
size, scattered, pulvinate, brown, teliospores 28-42 x 15-27 um, clavate, rounded to flattened above,
constricted at the septum, narrowed below, wall thickened to 5 um above, smooth, pedicel to 40 um long,
colorless (Sydow, P. & H Sydow, 1903).

PUCCINIA BOMAREAE P. Hennings, Hedwigia 35: 242. 1896. TYPE on Bomarea edulis (Tussac)

Herbert from Brazil, Santa Catarina: Sdo Francisco, Dec 1883, Ule-130. (?/?,IIpe/IIl).
Anamorph

Uredo bomareae Lagerheim, in Patouillard & Lagerheim, Bull. Soc. Mycol. France 11: 215.

1895. TYPE on Bomarea sp., Ecuador, Quito, Dec 1889, Lagerheim s n.

= Aecidium bomareae Mayor, Mem. Soc. neuchateloise Sci. Nat. 5: 559. 1913. TYPE
on Bomarea cf. caldasii (Humboldt, Bonpland & Kunth) Willdenow, from
Colombia, Cundinamarca, Viota Valley, 24 Oct 1910, E. Mayor-14. Kern et al.
(1933) report that Aecidium bomareae is an Uredo sp., not Aecidium; but Laundon
(1966) places Aecidium bomareae as an anamorph of Puccinia pallor Arthur &
Holway without eplaination.

On Alstroemericaceae (Amaryllidaceae):

Bomarea edulis (Tussac) Herbert, Brazil (Hennings, 1896: 242).

Bomarea ovata (Cav.) Mirbel, Sao Paulo (Jackson, 1926: 155).

Bomarea sp., Rio Grande do Sul (Lindquist & Costa Neto, 1967: 60), Rio de Janeiro (IAC-7667),

Santa Catarina (Laundon, 1965: 34), Sao Paulo (Hennings, 1902D: 296).

Puccinia bomareae has been reported also from Bolivia, Peru, Ecuador, Colombia, Venezuela, and
Mexico. The family of Bomarea is sometimes reported as Amaryllidaceae.

Spermogonia and aecia unknown. Uredinia are on the abaxial side of leaves, irregularly scattered,
circular, about 0.5 mm or less in diameter, cinnamon but becoming colorless in herbarium specimens,
urediniospores are 23-32 x 18-24 um, broadly ellipsoid to globoid, wall 1.5-2.5 um thick, evenly echinulate,
colorless to pale yellow, pores obscure. Telia stromatic, around the uredinia or scattered singly on abaxial
side of leaves, teliospores 34-65 x 18-26 um, cylindrical or clavate, sometimes angular and truncate above,
usually slightly constricted at the septum, wall 1-1.5 um thick at sides, 4-8 um thick at apex, yellowish
smooth, pores apical and at the septum, pedicels to 10 um long, dark brown, yellowish, or pale. The telia of
P. pallor, the only other Puccinia on Bomarea but not yet reported from Brazil, are non-stromatic and the
teliospores have colorless walls (Laundon, 1965).

We found numerous peripheral, capitate, colorless, thin-walled, usually collapsed paraphyses in
uredinia of a specimen (Holway-887) from Ecuador.

PUCCINIA BONARIENSIS Spegazzini, An. Soc. Cient. Argentina 9: 169. 1880. TYPE on Justicia
tweediana Nees [Poikilacanthus tweedianus (Nees) Lindau], mistakenly reported originally as on

“Labiatae” but corrected by Spegazzini (1925), from Argentina, Buenos Aires, Boca del Riachuelo,
Jan 1880, Spegazzini s.n. (OfIcv,IIpe/III).



176

On Acanthaceae

Ruellia graecizans Baker, Sdo Paulo (IBI-14104, 785-23).

Puccinia bonariensis has been reported before only from Argentina and only on Justicia sp.

Spermogonia on both sides of leaves, mostly on abaxial side, 120-140 um diam, globoid, with
periphyses. Aecia in hypertrophied areas, cylindrical, aeciospores 20-32(-38) um diam, ellipsoidal,
obovoidal, or polygonal; wall thin, densley and coarsely verrucose. Uredinia on abaxial side of leaves, 0.3-
0.5 mm diam, irregularly scattered or in concentric groups, very pale; urediniospores 25-32 x 20-25 pum,
ellipsoid to obovoid; wall 1-1.5 pum thick, rather strongly echinulate except around the pores, pores difficult to
see but apparently 2, equatorial and opposite. Telia on abaxial side of leaves, 0.3-1.0 mm diam, irregularly
scattered or in concentric groups in hypertrophied areas, pale yellowish, subepidermal in origin, erumpent;
teliospores 42-55 x 17-27 um, short cylindrical, ellipsoidal to more or less fusiform, elongating and becoming
narrower in germination, constricted at the septum, wall 1-2 pm thick, not thickened above, hyaline to pale
yellowish, smooth, pedicel up to 50 um long, persistent, hyaline, smooth. Spores germinating without
dormancy.

Puccinia borreriae P. Sydow & H. Sydow. Dietel’s (1909: 264) report of Puccinia borreriae on Borreria
sp. from Belém is based on a missidentification of the rust. The rust is Puccinia lateritia Berkeley.
Puccinia borreriae is based on an African type.

PUCCINIA BOUTELOUAE (Jennings) Holway, Ann. Mycol. 3: 20. 1905. (?/?= IIpe/IIl).
= Diorchidium boutelouae Jennings, Bull. Texas Exp. Sta. 9: 25. 1890. TYPE on Bouteloua
curtependula from The United States of America, Texas: College Station, Fall 1889,
Jennings s.n..
= Puccinia gymnopogonis P. Sydow & H. Sydow, Mon. Ured. 1: 755. 1903. TYPE on
Gymnopogon foliosus (Willdenow) Nees from Brazil, Para: Santerem, June 1850, Spruce
S.7.
Anamorph
Uredo chardoni Kern in Seaver et al., Sci. Surv. Puerto Rico & Virgin Isl. 8: 140. 1932. TYPE
on Bouteloua repens (Kunth) Scribner [ reported as Bouteloua heterostega (Trinius)
Griffiths] from Puerto Rico, Mayaguez, 7 Dec 1931, C. E. Chardon & R. A. S.
On Gramineae:
Enteropogon mollis (Nees) Clayton (reported as Gymnopogon mollis Nees), Ceara (Hennen &
Cummins, 1956: 144; Joerstad, 1959: 61).
Gymnopogon foliosus (Willdenow) Nees, Maranhdo (Hennen, 1954: 66), Para (Hennen, 1954:
66).

Puccinia boutelouae has been reported also from Northern South America, Central America, The
West Indies, and the southwestern United States of America, and has been reported also on several species of
Bouteloua and Cathestecum.

Spermogonia and aecia unknown. Uredinia on both sides of leaves, orange when fresh, without
paraphyses, urediniospores (14-)16-23 x (12-)15-19 um, globoid or obovoid, wall (1.5)2-3 pm thick, colorless
or yellowish, echinulate, germ pores obscure, probably 6-8, scattered, amphispores not produced. Telia on
both sides of leaves, blackish, pulvinate; teliospores (21-)25-33 x (18-)20-27(-29) pm mostly broadly
ellipsoid, mostly diorchidioid, wall 2.5-3 um thick at sides, 5-7 um apically, chestnut-brown, smooth; pedicel
to 120 pm long, colorless or golden, thin-walled and collapsing (Cummins, 1971).

Hennen and Cummins (1956) reported that the diorchidioid form of the teliospores is the only trait
that separated Puccinia boutelouae from Puccinia chloridis.

See Puccinia cynanchi for a possible correlation of Puccinia boutelouae with that microcyclic
species.

PUCCINIA BRACHYPODII Otth var. ARRHENATHERI (Klebahn) Cummins & H. C. Greene,
Mycologia 58: 709. 1966. TYPE on Arrenatherum elatius from Sweden, Stockholm,
Experimentalfaltet, date not recorded, Eriksson s.n. (0/Icvz IIpe/III).
= Puccinia hordeicola Lindquist, Rev. Fac. Agron. La Plata 33: 76. 1957. TYPE on Hordeum
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lechleri (Steud.) Schenk. from Argentina, place and date ?, Hirschorn. Cummins (1971)
lists ten other teleomorph and two other anamorph synonyms whose types are not from
South America.
Synanamorphs
On Gramineae
Uredo paulensis P. Hennings, Hedwigia 41: 297. 1902. TYPE on Calamagrostis sp. from Brazil,
Séao Paulo: Sao Paulo, Botanical Garden, Dec 1901, Puttemans-462.

On Berbericaceae

Aecidium sp. Cummins and Greene (1966) report two inoculation experiments using

basidiospores that resulted in Aecidium sp.: one on Berberis sp. in Europe and another on
Mahonia sp. in North America. Infections are locally systemic.
On Gramineae:

Calamagrostis montevidensis Nees, Rio de Janeiro (Cummins & Greene, 1966).

Calamagrostis sp. Brazil (Cummins, 1971: 168), Sao Paulo (Cummins & Greene, 1966).

Phalaris angustata Nees, Rio Grande do Sul (Cummins & Greene, 1966).

Phalaris sp., Rio Grande do Sul (Cummins & Greene, 1966).

Phleum pratense Linnaeus, Rio Grande do Sul (Cummins & Greene, 1966, this record was

published originally by Lindquist & Costa Neto, 1963, as Puccinia poae-nemoralis Otth).

Puccinia brachypodii var. arrhenatheri is circumglobal, especially in temperate and cooler areas,
and occurs on at least 16 genera of grasses. Cummins (1971) reported ten other teleomorph synonyms and
two anamorph synonymes.

Spermogonia and aecia localized or systemic, on Berberis; aeciospores (20-)23-27(-29) x
(16-)19-23(-24) um, wall 1-1.5 pm thick, colorless, verrucose. Uredinia on adaxial side of leaf,
cinnamon-brown or paler, with abundant, mostly clavate or clavate-capitate, colorless paraphyses,
(7-)13-20(-23) um wide apically, to 120 um long, the "neck" constricted or not, wall uniformly (1-)2-4(-7) pm
thick; urediniospores (24-)26-33(-36) x (18-)21-26(-29) um, ellipsoid, broadly ellipsoid, or obovoid, wall
(1-4-5-2(-2-5) um thick, pale yellowish to cinnamon-brown, closely echinulate, pores obscure, 8-12 scattered.
Telia mostly on abaxial surface, blackish, covered by epidermis, brownish paraphyses usually scanty but sori
sometimes loculate; teliospores (30-)36-50(-80) x (12-)15-22(-27) pm, variable but mostly oblong or
oblong-obovoid, wall 1-1.5 pm thick at sides, (2-)3-5(-7) um apically, chestnut-brown, smooth; pedicels 15
pum or less long, brownish (Cummins, 1971).

Cummins (1971) divided the Puccini brachypodii complex into four varieties, these sometimes
difficult to distinguish because of the more or less continuous morphological variations. Puccinia brachypodii
var. arrhenatheri has non-seriate sori and differs from var. brachypodii_additionally because of longer
urediniospores and teliospores. It has longer, usually browner urediniospores than var. poae-nemoralis. Traits
that help to identify Puccinia brachypodii var. arrhenatheri include: sori not seriate as in Puccinia
brachypodii var. brachypodii, uredinial paraphyses present, mostly capitate, walls of the stipe 2-5 um thick,
walls thicker in the head than in the stipe, urediniospores echinulate, pores 8-12, scattered but obscure; telia
long covered by the epidermis, teliospores brown.

The systemic aecial habit of the Arrhenatherum rust fungus is not unique. Mains (Mycologia
25:407-417. 1933.) reported a similar development on Berberis fendleri Gray when infected by basidiospores
from Koeleria cristata but the systemic habit is not typical of the North America fungus. In southern South
America there